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TlosicHuTEIBLHASA 3aIMCKA

Pabouass mporpamma mo xumuu aiua 11 kmacca muaun YMK mox pen. H.E. Kysnenoroid,
A.H.JIéBkuHA cocTaBlIcHA HA OCHOBE:

- ®enepanbHOr0 TOCYJAPCTBEHHOTO O00pa30BaTENBHOIO CTaHAApTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, YTBEPKJICHHOTO MpHKazoM MuHucTepcTBa oOpa3zoBanust U Hayku P® ot 17 mekalOps
2010 r. Ne1897;

- IlpumepHOli OCHOBHOW 00pa3oBaTEIbHONH NPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs,
0JI00OpeHHOW pemieHueM  (eaepaabHOTO  YYeOHO-METOAMYECKOTO OOBEIMHEHHS IO  00IeMy
oOpazoBanmio ot 8§ anpeins 2015 r. Nel/15;

- [Ipumepnoii paboueit nporpammsl no xumuu noxa pen. H.E. Kysnenosoit (Kysnenosa H.E.,
I'apa H.H. Pabouune nporpammsel yuurens 8-11 kmacc M. Bentana-I'pad: 2013r), paspaboranHoii B
COOTBETCTBUH C (heJiepaabHbIM FOCYAapCTBEHHBIM CTaHAAPTOM OCHOBHOT'O OOIIIET0 00pa30BaHus;

PaGouas nmporpamma pazpaboTaHa B COOTBETCTBUH:

- C OCHOBHOIl 00pa3oBarelbHON MpOrpaMMoil oCHOBHOro oOmiero obpaszoBanus ['BOY nuneit
Ne378 Kuposckoro paiiona Cankt — [lerepOypra;

- ¢ yueOnbM m1aHoMm ['BOY nuneit Noe378 Kuposckoro paiiona Cankt — [lerepOypra.

B paGoueit mporpamme yuTeHbl UAeH W TMojoxeHus KoHIENnuu TyXOBHO-HPABCTBEHHOTO
pa3BUTHSA M BOCIUTAHUS JUYHOCTH TpaxnaHuHa Poccum, IIporpammsl pazButus v (opMUpOBaHUS
YHUBEpCaJIbHBIX yueOHbIX aeicTBuid, Ctpaterun pa3Butus BocnuTanus B PO na mepuon mo 2025
rojia, KOTOpble 00ecneunBaoT GOPMHUPOBAHNE POCCUICKON I'pakJaHCKOM MJIEHTMYHOCTH, OBJIAJCHHUE
KJIFOUEBBIMM  KOMIIETEHLMSMH, COCTaBJISIOUIMMH OCHOBY JUIsl CAaMOPAa3BUTUS U HENPEPBIBHOTO
0o0pa3oBaHMs, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO M IIO3HABATEIbHOIO Pa3BUTHUS
o0yyJaromuxcs, KOMMYHUKATUBHBIX KaueCTB JIMYHOCTH.

Lenamu peanuzayuu paboyeu npocpammvl AGNAIOMCL:

- peasm3alus CoJepKaHKsi OCHOBHOM 00pa30BaTeNIbHOM MPOrPaMMBbI COOTBETCTBYIOIIETO YPOBHS 00pa3oBaHus,
o0pa3oBaTeIbHON MPOrpaMMbI TT0 XUMHH 11 Kilacca B COOTBETCTBHUU C yCTAHOBIEHHBIM KOJIUYECTBOM YacOB
y4eOHOT0 IUIaHa, IIaHa BHEYPOYHOMH JIeSITeTbHOCTH OCHOBHOTO 00IIIero 00pa3oBaHusl.

- HOCTHUXKCHUC BBIITYCKHUKAMU INNIAHUPYCEMBIX PC3YJIbTATOB!: 3HaHHﬁ, yMCHHfI, HaBBIKOB, KOMIIETEHITHM
n KOMHGTCHTHOCTCﬁ, HCO6XO,Z[I/IMBIX AJI TIPOJOJIZKCHUSL OCBOCHU A KypCa XUMUH B 11 KJIacce,

- BOCNHUTaHWE KYJIbTYpbl JIMYHOCTH, OTHOIIEHHUS K TPEAMETYy «XUMHUS» KaK K 4YacTH
00IIIeueI0BEYECKOM KYIbTYPhI, UTPAIOIIEH 0COOYIO pOJIh B OOIIECTBEHHOM Pa3BUTHH.

Jocmuoicenue nocmagneHHvix yenell npu peanuzayuu paboyell npoepammsl npedycmampusaem
peuterue credyumux 3a0au.

- (opmupoBaHME MOTHBAIMK M3YyUYEHUS XHUMHH, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIUXCS K
CaMOpa3BUTHIO, JIMYHOCTHOMY CaMOONPEIEIICHNUI0, TOCTPOCHUI0 WHAMBUAYAIBHONH TPaeKTOPUU
W3y4YeHUs MPEaMETa;



- (opmupoBanue y oOyyarommxcss CIIOCOOHOCTH K OpraHU3alliu CBOeH y4eOHOW AesITeNbHOCTU

MOCPEACTBOM OCBOEHHUS JMYHOCTHBIX, IO3HABATENbHBIX, PETrYISATUBHBIX W KOMMYHUKAaTHBHBIX

YHUBEPCAIbHBIX YU€OHBIX JI€UCTBUIA;

- (opmupoBanue crneunGUUECKUX ISl HMCCIEAOBATENS CTUJICH MBIIIJICHUS, HEOOXOIUMBIX st

MOJIHOIICHHOTO (DYHKITMOHUPOBAHUS B COBPEMEHHOM OOIIIECTBE;

- IOBTOPEHUE BAKHEUITUX XUMHUUECKHUX TOHATUN OPTaHUYECKON XUMUH.

- U3y4YCHHE CTPOCHUS U KiIacCU(PHUKAIINN OPraHUIECKUX COCTUHEHUH.

- O3HAaKOMJICHHE ¢ KJIacCu(UKalued XUMHUUECKUX PEaKlUid B OPraHU4YeCKOW XMMUU MEXaHU3Max MX

MPOTEKAHUSI.

- 3aKpeIuieHHe W pa3BUTHE 3HAHUN Ha OoraroM (akTUYEeCKOM MaTepHalie XUMHH KJIacCoB

OpPTraHUYECKUX COCTUHEHUH OT 00Jiee MPOCTHIX YIIEBOAOPOAOB JI0 CIOKHBIX - OMOIIOIUMEPOB.

- BOCIIUTaHUE OTHOILIEHUS K MPUPOJE U e€ 3aKOHAM KaK K YacTH 00Ie4eI0OBEYeCKON KYJIbTYpHI.
Pabouas mporpamma mnpenHazHadeHa Juisi u3ydeHUss Xumud B 11 kimaccax mo y4dyeOHHKY

Kysnenosa H.E., Jluteunosa T.H., JIéBkun A.H. Xumus. ba3ossiii ypoens 11 kiacc. M.: Benrana-
I'pad, 2014r. VYyeOnuk BxomuT B DenepanbHbIi TepeueHb YUYEOHHMKOB, PEKOMEHIOBAaHHBIN
MunucrtepctBoM oOpa3zoBaHus U Hayku P® Kk ucnonbp3oBaHUI0 B 00pa3oBaTEIbHOM IIPOLIECCE B
00111e00pa30BaTENFHBIX YUPEKACHUSIX M YTBEPKACHHBIA NMPUKa30M MHHUCTEPCTBA OOpa30BaHHSA U
Hayku P®. YueOnuk numeet rpud «PekomennoBano MunuctepctBoM 00pa3zoBaHus U HayKu POy.

O0uIas XxapaKkTepucTHKA y4eOHOT0 MpeIMeTa, Kypca

Nzyuenue B 11 kiacce OCHOB OOmIEH XUMHUU TO3BOJISIET CHOPMUPOBATH Y BHITYCKHUKOB CpEeaHEH
LIKOJIBI MPEJICTABIIEHUE O XUMHH KaK O LIEJIOCTHOW HayKe, OKa3aTh €UHCTBO €€ NMOHATUH, 3aKOHOB U
TEOpUH, YHUBEPCAIBHOCTh U MPUMEHUMOCTh UX KaK JUIsl HEOPraHUYECKOM, TaK M JJIsi OpraHU4eCcKon
XUMHUHU.

[TogaBnstomee OOMBITMHCTBO TecTOBBIX 3amaHuii EI'D (Gomee 90%) cBsizanbl ¢ oOmeld u He
OpPraHMYECKOM XMMUEH, a TOTOMY B 11, BBIMYCKHOM Kjacce JOTMYHEE M3ydaTb UMEHHO ATH pa3eiibl
XUMHH, YTOOBI MAaKCHMaJIbHO TOMOYb BBIITYCKHUKY MPEOI0JIETh ITO CEPbE3HOE UCIIBITAHUE.

Bropas uznest kypca — 3TO medcnpeomemuas ecmecmeeHHOHAYYHAsL uHmMe2payus, TIO3BOJISIO- 11as Ha
XUMUYECKON ©0a3e OoObeAMHUTH 3HaHUA (U3UKH, Ouoyioruu, reorpaduu, 5SKOJOTHH B €IUHOE
MIOHMMaHHE €CTECTBEHHOIO0 MHpa, T. €. C(HOPMHUPOBATh IIEJTOCTHYIO €CTECTBEHHOHAYUHYIO KapTUHY
Mupa. DTO MO3BOJIUT CTapUIEKIACCHUKAM OCO3HAaTh TO, 4YTO 0€3 3HAHUS OCHOB XMUMHH BOCIIPHUSITHE
OKpY’KaloIIero Mupa Oy1eT HEMOIHBIM. .

Tperbs uaes Kypca — 0ITO uHmMezpayusi XUMUYECKUX 3HAHUL C 2YMAHUMAPHLIMU OUCYUNIU -
Hamu. ACTOPUEH, JINTEPaTypoOd, MHPOBOM XyIOXKECTBEHHOM KyJNbTYpOH. A 3TO, B CBOIO O4YEpEnb,
MO3BOJISIET CpPEACTBaMH Y4eOHOTO MpeaMeTa I0Ka3aTh pojb XMMHUU B HEXMMHUYECKOH cdepe
YeJI0BEYECKON JAESITEIbHOCTH, T. €. MOJHOCTBbIO COOTBETCTBYET I'yMaHM3allMM U TyMaHUTapU3aluu
o0OyueHusl.

TeopeTnueckyro OCHOBY Kypca OOIIeil XUMUU COCTaBJISIIOT COBPEMEHHbBIE IPEICTABICHHUS:

1. O CTPOCHHUU BeIeCTBa (IEPUOTUIECKOM 3aKOHE M CTPOCHUU aTOMa, TUIIaX XUMHUYECKUX CBA3EH,
arperaTHOM CO CTOSIHUM BEILIECTBA, IOJMMEpax M JUCHEPCHBIX CUCTEMaX, KayeCTBEHHOM U
KOJIMYECTBEHHOM COCTABE BEILIECTBA);

2. XUMHYECKOM Tporecce (KiaccuuKalMM XUMHUYECKHX DPEaKIMi, XMMHUYEeCKONW KHUHETUKE WU
XMMHYECKOM PaBHOBECUH, OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCAX), aJAlTHPOBAHHBIE IO
KYpC, paCCUMTAaHHBIN Ha 3 4 B HEAECIIIO.

3. @DaKTUYECKYI0O OCHOBY Kypca COCTaBISIOT OOOOIIEHHBIE TMPEACTaBIEHUS O Kiaccax
OpPraHMYECKUX U HEOPTraHMYECKUX COCIMHEHHUH U MX CBOMCTBAX.

Takoe mo crpoeHue Kypca oOLIel XWMHHM TI03BOJIIET MOJBECTH YYAIIMXCS K IOHUMAaHHIO
MaTepUaIbHOCTH U TIO3HABAEMOCTHM MHpa BEUIECTB, NMPUYUH €ro MHOrooOpas3us, BceoOllel CBs3U
ABNeHUA. B cBOIO ouepenp, 3TO JaeT BO3MOXHOCTh YYAIIMMCS JIy4Illeé YCBOUTH COOCTBEHHO
XUMHUYECKOE COJIEp>KaHUE U MOHSTh POJIb K MECTO XMMHUU B CUCTEME HAYK O PUPOJE.



Takum oOpazom, m3ydyeHue xumuu B 1l-X Kkiaccax B NEpBYIO Oyepeb HANpaBICHO HA

peIlIeHne CIENYIOINX 3a1a4:

e I[PUMEHEHUE MOITYYCHHbBIX 3HAHUN U YMEHUH 1)1 0€30M1aCHOT0 UCIOIb30BaHU
BEIIECTB U MaTepHalOB B OBITY, CEIbCKOM XO3SIMCTBE M HAa IPOM3BOJICTBE, PELICHUS MPAKTUYECKUX
3a/1a4 B IIOBCEJHEBHOM JKU3HU, IIPEAYIPEKIACHUS SBICHUN, HAHOCAIIUX BpEJ 3J0POBBIO YEIIOBEKA U
OKpY>Karolllen cpene.

e H3yYEHHE BaXHEHIINX ()aKTOB, MOHATUH, 3aKOHOB U TEOPUN, XUMHUECKOTO S3bIKA,
JOCTYIHBIX 0000LIEHUH U MMOHATUH O IPUHIUIIAX XUMHUECKOTO IPOU3BOJICTBA;

e pa3BUTHE yMEHHs pabOTaTh C BELIECTBAMH, BHIMOIHATH HECTIOXKHBIE XUMHUUECKUE
OIBITHI, COOMIOATh MpaBUia TEXHUKH O€30MaCHOCTH, IPAaMOTHO HMPUMEHATh XMMHMUYECKHE 3HAHUS B
OOIIEHUH C IPUPOIOH;

e PACKpBITHE POJIM XUMHH B PEIICHUH IT100aJbHBIX IPOOIEM YEIOBEUECTBA;

e Pa3BUTHE JUYHOCTH OOyUaromuxcs, GOPMUPOBAHUE Y HUX TYMaHUCTHYECKOTO
OTHOILICHMS U SKOJIOTMYECKHU 11eJIeCO00pa3HOro NOBEACHUS B ObITY U B TPY/A0BOU JAEATEIbHOCTH.

Onucanue Mecra yqeﬁﬂoro npeamMera, Kypca B y‘leﬁHOM IJIaHe

B cootBercTBUM ¢ (enepanbHbIM 0a3UCHBIM y4eOHBIM IUIAHOM B paMKax OCHOBHOTO OOIIEro
oOpazoBanus, yueOHpM MmuaHoM ['BOY nuuneir Ne378 Kuposckoro paiiona Cankt — IletepOypra
pabouast mporpamMma paccurMTaHa Ha npernojaBanue B 11 kinaccax B oobeme 34 yaca.

KomngectBo yacoB B rox — 34 4aca.
KomnnuectBo yacos B Henenmo — 1 gac.
KonngecTBo KOHTPOIBHBIX padoT — 3.
KonnyectBo nmabopaTopHbIX paboT — 2.
JInuHOCTHBIE, MeTaNlpeIMeTHBIE U MPeIMeTHbIE Pe3y/JIbTaThl 0CBOEHHUS Y4eOHOT 0
npeamera, Kypca

N3yuenne xumum B 11-x Kiaccax HampaBlIEHO Ha JIOCTHXKEHUE CIEAYIOIMHUX pe3ylIbTaTOB
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHuUs:

. OCBOCHME 3HAHHM O XUMHUYECKOM COCTABJIIIOLIEH ECTECTBEHHOHAy4YHOW KapTUHBI MHpA,
BAKHEUIINX XUMUYECKUX IOHATUAX, 3aKOHAX U TCOPUSX;
. OBJIaJICHE YMEHUSMHU NIPUMEHATh IOJIyU€HHBbIE 3HaHUS ISl OOBACHEHUS pPa3zHOOOpa3HBIX

XUMHUYECKUX SIBICHUI W CBOWMCTB BEIIECTB, OLEHKM pOJIM XUMHH B pPa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U IMMOJIYYCHHNHU HOBBIX MAaTCPUAJIOB;
. pa3BHUTHE MTO3HABATENILHBIX HMHTEPECOB W HHTEIUIEKTYyallbHBIX CIIOCOOHOCTEH B mpoiiecce
CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$I XUMHAYECKUX 3HAHUU C HCIOJIL30BaHUEM Pa3IMYHBIX MCTOYHUKOB
uH(pOpMaIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;
[ BOCIIUTAHUC y6e)K}16HHOCTI/I B ITO3UTHUBHOU poJin XUMHUH B KWU3HU COBPEMECHHOI'O O6HI€CTBa,
HEO0OXOIMMOCTH XMMHUYECKU TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U OKPYXKAIOIIIEH Cpee;

MPUMEHEHNUE TOTYYEHHBIX 3HAHUN W YMEHHI 1 0e30MacHOro HCIOJIb30BaHMS BEIIECTB U
MaTepuajoB B OBITY, CETLCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYSCKUX 3a]ad B
HOBC@JIHeBHOﬁ KHU3HH, MPEAYIPECIKIACHUA HBJ’IGHI/If/i, HaHOCAIIUX BpE€a 3A0POBBIO UYCIOBEKA H
OKpY>Karollen cpefe.

Jluunocmuvie pe3yibmamol.:
1. Oco3HaHMe  HTHUYECKON  MPUHAICKHOCTH,  OCO3HAHHOE,  YBAXUTEIbHOE U

TOOpO’KENaTEIbHOE OTHOIICHHE K HMCTOPHH, KYJIbTYPE, PEUTHH, TPAAWLUSAM, S3bIKaM, IICHHOCTSIM
HapooB Poccuu n Hapo10B Mupa.



2. T'oToBHOCTE W CHOCOOHOCTH OOYyYAIOIMMUXCA K CaMOPA3BUTHIO M CaMOOOpa30BaHUIO Ha
OCHOBC MOTHUBaIIuu K OGy‘-IGHI/IIO " IIO3HAHUIO.

3. ®opMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O IIOBEICHHs, OCO3HAHHOIO MU
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM MOCTYIKAaM; OTBETCTBEHHOI'O OTHOILICHHS K yUYCHHIO;
YBKUTEILHOTO OTHOLICHUs K Tpyny. Oco3HaHHMe 3HAUEHHs] CEMbH B KM3HH Y€JIOBEKa U OOIIEeCTBa,
YBaKUTEIIHOE U 3a00TJIMBOE OTHOLIEHHE K YWIEHAM CBOEH CEMBHU.

4. ®opMupoBaHUE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU M OOIIECTBECHHON MPAKTHUKU.

5. Oco3HaHHOE, YBa)XXUTEIbHOE U J100pOKEIaTeIbHOE OTHOIICHHE K APYroMy 4YeJOBEKY, €ro
MHEHHMIO, MHUPOBO33PEHUIO, KYJIbTYpE, S3BIKY, BEpe, TPAKIAHCKOW TMO3UIMU. ['OTOBHOCTH U
CIOCOOHOCTH BECTH JTUAJIOT C APYTUMHU JIFOJBMH U JOCTUTATh B HEM B3aUMOTIOHUMAHUS.

6. OCBOGHHOCTH COIIMANIbHBIX HOPM, IIPAaBUJI MOBEJACHHUS, POJe U GOpPM COIMAIBHOM KU3HU B
rpynnax u Kjiacce B LEJIOM.

Memanpeomemmvie pe3yibmamol:
PerynsatuBneie YV J{

1. VYMeHue caMOCTOSATENBHO ONPEAETAThH LEeTH 00y4eHUs], CTAaBUTh U (OPMYITUPOBATH HOBBIE
3a7aud B y4yeOe W T[I03HABATEIBHOM JEATENbHOCTH, pa3BHUBaTh MOTHUBBI W HHTEPECHI CBOECH
MMO3HABATENLHON IE€ATEIbHOCTH.

OO0yyJaromumiics CMOXeET:

® JIEHTU(PULIUPOBATH COOCTBEHHBIE MTPOOJIEMBI M ONPEAETATH [NIAaBHYIO TPOOIeMYy;

e BBUIBUraTh BEPCUM pEIICHHSA MpoOieMbl, (OPMYIHUPOBAaTH THIIOTE3bI, MPEABOCXUILATH
KOHEUYHBIN pe3yJIbTaT;

® CTaBUTh IIeNIb JAEATENIbHOCTH Ha OCHOBE OINPEAETICHHOW MpoOJieMbl U CYIIECTBYIOIIUX
BO3MOKHOCTEH;

e (QopMmynupoBaTh Yy4eOHble 3aJaud KakK Iard JOCTH)KEHMsI IIOCTaBJICHHOM IeNn
NeSITEIbHOCTH.

2. YMeHHE CaMOCTOSITENbHO IUJIAHUPOBAaTh IyTH JIOCTHXKEHUs IeJie, B TOM YHCIe
albTepHaTUBHbIE, OCO3HAHHO BBIOMpaTh HauOosiee 3()PEeKTUBHBIE CHOCOOBI pelleHus Y4eOHBIX U
MIO3HABATENbHBIX 33]1a4.

OOy4Jaromuiicss CMOXeET:

® OmNpenensiaTh HEOOXOIWMBIE ICHCTBHE(S) B COOTBETCTBHHM C y4eOHOW W IO3HABaTEIHHOU
3a/1auel ¥ COCTABJISITh AJITOPUTM MX BBITIOJIHCHHUS;

® OMpeAensTh/HaXOauTh, B TOM YHCIE W3 TMPEIJIOKEHHBIX BAPUAHTOB, YCIOBUSA IS
BBHITIOJTHEHUS Y4eOHOM U MO3HABATENBHOM 3aa4u;

e BBIOMpATh U3 MPEJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEILHO MCKATh CPEJCTBA/PECYPCHI IS
perieHus 3a/1auu/qOCTIKESHUSI TIeIIH;

® COCTaBISTh TUIAH PELIeHUs MPOoOIeMbl (BBIMOTHEHUS IPOEKTA, TPOBECHUS UCCIEI0BAHNUA);

e OmpeensiTh MOTCHIHMATbHBIC 3aTPyJHEHUS TpPU PEIICHUH Y4eOHOW W TMO3HABaTENbHON
3a/1a4u U HaXOJUTh CPEICTBA JIJISl UX YCTPaHEHUSI.

3. VYMeHHE COOTHOCUTH CBOW JICHCTBHUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIICCTBIIATH
KOHTPOJb CBOCH JESITEILHOCTH B MPOIECCe NOCTHKECHUS Pe3yibTara, OMpeaesaTh CIIOCOObl AeWCTBUN
B paMKax IMPEIJIOKEHHBIX YCIOBUN U TpeOOBAHUN, KOPPEKTHUPOBATH CBOM JACHCTBUS B COOTBETCTBUU C
W3MEHSIOLIEHCS CUTyalue.

OOy4Jarommiicss CMOXKET:



® OIpPENessATh COBMECTHO C YUUTEIEM U CBEPCTHUKAMU KPUTEPUH IUIAHUPYEMBIX PE3yJIbTaTOB
U KPUTEPUU OLIEHKHU CBOEH yueOHOH NesTenbHOCTH;

e OoTOMpaTb WHCTPYMEHTHI JJIsI OICHMBAHUS CBOEH  JIEATENBHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOCH JESITEIBHOCTH B PAMKAX MPEJIOKEHHBIX YCIOBHH U TPeOOBaHMIA;

® OILICHUBATHh CBOIO JEATEIBHOCTb, APIYMEHTHPYS IPHUYUHBI JOCTMKEHHS WM OTCYTCTBHS
IUIAHUPYEMOTI'O Pe3yJIbTaTa;

® YCTaHABIMBATH CBSA3b MEXKAY IIOJYYCHHBIMM  XAPAaKTEPUCTHKaMU  IIPOAYKTa U
XapaKTEPUCTUKAMHU IIPOLIECCa ACSITEIBHOCTH U 10 3aBEPLICHUN JEATEIBHOCTH IPeIaraTb U3MEHEHUE
XapaKTEePUCTHK MpoLiecca IJIs MOJIy4YEHUs yIydIICHHbIX XapAKTEPUCTUK IIPOAYKTA;

® CBEpsATh CBOM JICUCTBUS C LENbIO M, OpU HEOOXOJUMOCTH, HCIPABIATH OLIMOKH
CaMOCTOATEIIBHO.

4. VYMeHHe OLIEHUBaTb IPABUJIBHOCTh BBIIOJIHEHUs Yy4eOHOW 3ajaud, COOCTBEHHbIE
BO3MOKHOCTH €€ PEILECHUs.
OOy4Jarommiicss CMOXKET:

® OIPEICINIATh KPUTEPUHU MPABUIILHOCTH (KOPPEKTHOCTH) BBITIOJIHEHHSI YUeOHOH 3a/1a4u;

e CBOOOJIHO TOJIL30BAThCSl BHIPAOOTAHHBIMU KPUTEPHUSIMH OIICHKH M CAaMOOIICHKH, UCXOJS U3
LEJIM ¥ UMEIOIIUXCSI CPEICTB, Pa3sindasi pe3ysibTaT U CIIOCOObI ICHCTBHIA;

® (QIICHUBAThb MMPOAYKT cBOEeH ACATCIIBHOCTHU 10 3a1aHHBIM HJIn CaMOCTOATCIIBHO
OIPCACIICHHBIM KPUTCPHUAM B COOTBETCTBUH C LECJIBIO ACATCIIBHOCTU.

5. Brnamenue ocHOBaMH CaMOKOHTPOJIS,, CAMOOIICHKH, TPUHATHS PEIICHUNA W OCYIICCTBICHHS
OCO3HaHHOTO BbIOOpA B yUe€OHOU M MTO3HABATEILHOM.
OOy4JaroImmiicss CMOXKET:

e HaOIIOATh U AHAIU3HPOBATH COOCTBEHHYIO YYEOHYIO U MO3HABATENbHYIO JIEATEIbHOCTh U
JeSITeNbHOCTh IPYTUX 00yYaroUINXcs B MPOLIECCE B3aUMOIPOBEPKH;

® COOTHOCUTH pealbHbIE U TJIAHUPYEMBbIE PE3yJbTAaThl WHAMBUIYaTbHONH 00pa3oBaTelbHON
NESITENLHOCTH U JI€JIaTh BEIBOILI;

® TPUHUMATH pPelIeHUE B Y4eOHOI CUTyalli U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENILHO OMPEENATh MPUYMHBI CBOETO YCIeXa WM HeycleXa U HaXOJUTh CIOCOOBI
BBIXO0/Ia U3 CUTYaIlUU HEYCIIEeXa;

® DPETPOCIEKTHBHO OMNpEAENsATh, Kakue ACWCTBHUA MO pEIIeHHI0 Yy4eOHOW 3ajadyu WiH
napaMeTpsl TUX JEHCTBUM MPUBEIU K MOJTYUYCHUIO UMEIONIEroCs MPOAYKTa yueOHOU AesITENbHOCTH.
ITo3naBarenbHbie Y VY]]

6. VYMeHue ompenenartb TMOHSATHS, CO3/1aBaTh O0O0OOIEHHUs, YyCTaHABIMBATh aHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAaMOCTOSITEIbHO BbIOMpaTh OCHOBAaHUS U KPUTEPUHU [UIsl KIacCUPHUKAIUH,
yCTaHABIUBATh MPUYUHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKOE PacCyXICHHE, YMO3aKIIOUEeHHE
(I/IH]IYKTI/IBHOC, JACAYKTUBHOC, 110 aHaHOFI/II/I) " aeJ1aTb BBIBOBI.

OO0yuaromuiicsi CMOXKET:

® BBHIICTIATH OOUIMI MPU3HAK ABYX WM HECKOJIBKHUX MPEIMETOB WU SIBICHUN U OOBSICHATH UX
CXOZCTBO;

e 00BeAUHATH MPEIMETHI U SIBJICHHS B TPYIIIBI IO ONpPEAEICHHBIM MPU3HAKAM, CPAaBHUBATD,
KJaccuuIupoBath 1 000011aTh (haKThI U SBIICHNUS,

® BBHIICTIATH SBJICHHUE U3 OOIIET0 psijia APYTUX SIBICHUN;

® CTPOUTH pacCyXIEHHE OT OOLIMX 3aKOHOMEPHOCTEHW K YAaCTHBIM SIBJICHUSM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCyXJCHHE HAa OCHOBE CPaBHEHHUS IPEIMETOB U SIBICHUMN, BBIIEISS MPU 3TOM
o011Ire NpU3HaKY;

® y3Jararh NOJy4YeHHYIO HH(POpPMAIIHNIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelacMoi 3a/1auu;

® CaMOCTOSITENIbHO yKa3bIBaTh Ha MH(OPMAIUIO, HYKJIAIOLIYIOCS B MPOBEpKE, Mpeajgarate u



IPUMEHSATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH UH(POPMALINY;

e JleraTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHAJIM3a pa3sHBIX TOYEK 3PEHUs, MOATBEPKIAaTh
BBIBOJ] COOCTBEHHOH apryMEHTAIMel WM CAMOCTOSTENIbHO MOTYYeHHBIMU JTaHHBIMHU.

7. YMeHue co3maBaTh, IPUMEHSITHh U MIPe0OPa3OBBIBATh 3HAKH U CUMBOJIBI, MOJETH M CXEMbI
ISl peLIeHUs1 y4eOHBIX M TO3HABATENbHBIX 33/1a4.
OOy4Jarommiicss CMOXKET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM MPEJAMET W/UJIH SIBJICHHE;

® OIPEICIIATh JOTMUYSCKUE CBSI3U MEXIY MPEIMETaMU W/UJIH SIBJICHUSMH, 0003HAYATh JaHHBIC
JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

® CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBHI 3aJla4¥l W/UIU crioco0a ee pericHus;

® CTPOUTH CXEMY, AITOPUTM JCHCTBHUS, MCHPABJISATh WIM BOCCTAHABIMBATH HEH3BECTHBIM
paHee aJirOPUTM Ha OCHOBE MMEIOIIET0Cs 3HAHHSI 00 00BEKTE, K KOTOPOMY ITPUMEHSIETCS aITOPUTM;

8. CMbICIIOBOE YTCHHE.
OOyyarommiicss CMOXeET:

® HAXOIWTh B TEKCTE TpeOyeMyro HHGOpMAIHIO;

® OpHUCHTUPOBATHCS B COACPKAHUMU TEKCTA, IOHMMATh IIEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

® DPE3IOMHUPOBATH IVIABHYIO UJCIO TEKCTA;

e 1peoOpa3oBBIBATH TEKCT,

® KPHUTHYECKH OLICHMBATh COJICPKaHUE TEKCTA.
Kommynukatusable YVY ]I

9. YMeHue opraHu30BBIBaTH y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JAESTENBHOCTH C
YUUTCIIEM U CBCPCTHUKAMU, pa6OTaTI) HHIWBHUAYAJIbHO W B TI'PYIIC. HAXOAWUTH O6HI€€ peicHuC "
paspemaTth KOHGIMKTH HA OCHOBE COTJIACOBAHMS IMO3MIMKA W y4eTa WHTEPECOB; (HOPMYIHPOBATH,
APTYMCHTUPOBATH U OTCTaNBAaTh CBOC MHCHHUC.

OO0yuaromuiicsi CMOXKET:

® OIpPENEsATh BO3MOKHBIE POJIU B COBMECTHOM IE€ATEIBHOCTH;

® UIpaTh ONPEAEICHHYIO POJIb B COBMECTHOM JIEATENBHOCTH;

e MPUHUMATH MO3ULUIO COOECEeIHMKA, MOHMMAs MO3UIUI0 JPYroro, pa3iuyarbh B €ro pedu:
MHEHHE (TOUKY 3pEHUs), J0KAa3aTeIbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;

e OMNpeiensiTh CBOM JEHCTBUS M JIEHCTBUS NapTHEpa, KOTOpbIE CHOCOOCTBOBAIM WIIU
MPEMSITCTBOBAIN MPOTYKTUBHON KOMMYHHKAIUH;

® KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOK TOUKY 3PEHUs, B AUCKYCCUU;

® KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpH3HaBaTh
OLIMOOYHOCTh CBOEI0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

e [pejaraTh albTEPHATUBHOE pelIeHNe B KOH(DIUKTHOMN cUTyaluy;

® BBIIETATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHH;

® JI0TOBapUBAaThCS O MPABUIIAX M BOIPOCaX Ui 00CYXIEHUS B COOTBETCTBUH C ITOCTABJICHHOM
nepes rpyInion 3aaaden;

e OpraHM30BBIBaTH y4yeOHOE B3aUMOJIEHCTBUME B rpynmne (ompeAensTh OOIIMe IeNH,
pacnpeensaTh poju, J0OroBapuBaThCs APYT ¢ APYTOM U T. 1.).

10.  YMeHue OCO3HAHHO HCIHOJB30BATh pPEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyei
KOMMYHHKAIUH.
OO0yuaromuiicsi CMOXKET:

® OMpeeNsATh 3ajauy KOMMYHUKAIIMHA U B COOTBETCTBUU C HEH OTOMpPATh PEUEBBIC CPENICTBA;
e 0oTOMpaTh W HCIOJIB30BATh PEUYEBBIC CPEICTBA B IPOLECCE KOMMYHHKAIMU C APYTUMHU
JOJIbMHU (JIMAJIOT B Mape, B MaJION Tpynme u T. 11.);



® TIPEACTaBIATH B YCTHON (pOpMe pa3BEpHYTHIN MJIaH COOCTBEHHOM A TEIbHOCTH;
e CoOJIIOAaTh HOPMBI MYOJTMYHON PEYH;

® BBICKA3bIBaTh U OOOCHOBBIBATh MHEHUE (CYXJIEHUE);

e IIPUHHMMATH PEIICHUE B XOJE JUAIIOTa;

® JIeJIaTh OLICHOYHBIN BBIBOJ O JOCTHIKEHUU LIEJIM KOMMYHUKALIUH.

IIpeomemmnule pezyromamei:

. B pesynbrare ocBoeHuss Kypca xumuu B 11 kijacce oOydarommecs AOJI7KHbI
3HATH/IIOHUMATD!
. sadicHelwue Xumuyeckue NOHAmMuUA: BEIECTBO, XMMUYECKMH D3JIEMEHT, aToM, MOJEKYyJa,

OTHOCUTEJIbHAsA aTOMHasi U MOJIEKYJIsIpHasi Macchl, HMOH, aJUIOTPONUs, U30TONbI, XUMHUYECKasl CBA3b,
3JIEKTPOOTPULATEIBHOCThb, BAJICHTHOCTh, CTEINEHb OKHUCJIEHHUS, MOJIb, MOJSpHAs Macca, MOJISIPHBIN
00BEM, BeIIecTBA MOJIGKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOCHHS, PACTBOPBI, JJIEKTPOIUT U
HE3JICKTPOJIUT, SJIEKTPOJUTHYECKAST AUCCOLMALMS, OKHCIHMTEIb W BOCCTAHOBUTEIb, OKHCICHHUE U
BOCCTAHOBJICHHE, TETNIOBOM 3 (EKT peakinu, CKOPOCTh XMMHUECKON peakiuu, KaTalu3, XUMHUYECKOe
paBHOBECHE, YIIICPOIHBIN CKeleT, QyHKIIMOHATbHAS TPy, U30MEPHS, TOMOJIOTHS;

. OCHOBHble 3aKOHbl XUMUU: COXPAHEHUE MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOIUYECKHUI
3aKOH;

. OCHOBHble MeopuU XUMUU: XUMUYECKON CBSI3H, HJIEKTPOIUTHYECKON TUCCOLMAIMU, CTPOCHUS
OPraHNYeCKUX COCTUHECHUM;

. sadicHeuwue eewjecmeda U Mamepuanvl: OCHOBHBIE METAJIbl W CIUIABBL, CEpHasi, COJsHAasd,
a30THAs U YKCYCHAsl KMCJIOTHI; MIET0UM, aMMHUAK, MUHEPAJIbHBIC yI00OpEHUsI, METaH, STUJICH, alleTHIICH,
OEH3011, 3TaHOJI, KHUPbI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmal, KjeTyaTka, OelKH, WCKYCCTBEHHbBIE U
CUHTETUYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI;

YMeThb:
. Ha3bIBaTh U3YYECHHBIE BEILECTBA 10 «TPUBHAIILHON» U MEKIYHAPOJHON HOMEHKIATYPE;
. ONPEIENATh: BAJIIECHTHOCTh U CTEICHb OKUCICHUS XMMHYECKUX DJIEMEHTOB, THUIl XMMHYECKOU

CBSI3M B COCJAMHEHUSIX, 3apsA]l HMOHA, XapakTep Cpeabl B BOJHBIX pPAacTBOpPaX HEOPraHUYECKUX
COE/IMHEHHI, OKUCIUTEIb M BOCCTAHOBUTENb, MPUHAJIEKHOCTh BEIIECTB K Pa3JIMYHBIM Kiaccam
OPraHNYeCKUX COCTUHECHUI;

. XapaKTEPU30BaTh: DJIEMEHTHI MAJIBIX IIEPUOJIOB IO UX MOJI0kKeHUI0 B [leproanueckoi cucreme
JI.. MennaeneeBa; oOmue XUMHYECKHE CBOMCTBA METAJJIOB, HEMETA/UIOB, OCHOBHBIX KIIACCOB
HEOPraHWYeCKHUX M OPraHUYECKUX COEIUHEHMI; CTPOCHHE M XHMMHYECKHE CBOMCTBA HM3YUYEHHBIX
OPraHNYEeCKUX COCTUHECHUI;

. OOBSICHSITH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; MPUPOTY XUMHUUYECKOM
CBSI3M (MOHHOW, KOBAJEHTHOM, METAIJIMYECKOH), 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakuuu U
MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

L] BBITTOTHATE XUMHYECKUH SKCIICPUMECHT II10 pacCliO3HaBaHUIO BaXKHEHIITHX HCOPraHN4YCCKUX U
OpraHN4YCCKUX BCIICCTB,
L] IIPOBOAUTH CaMOCTOSITCILHBIN IMOMCK XHMHYCCKOM I/IH(i)OpMaHI/II/I C HCIOJIb30BAHUEM

Pa3NUYHBIX HCTOYHUKOB (HAYUHO-TIOMYJISAPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WuTepHeTra); MCMONBb30BaTh KOMITBIOTEPHBIE TEXHOJOTHUHU JUIsi 00pabOTKM U Mepefadyd XUMHYECKOU
uHpopMalnU U €€ MpeACTaBICHUS B pa3InyHbIX (hopMmax;

. WCIIONBb30BaTh TMPUOOPETEHHBIE 3HAHUS W YMEHHUS B MPAKTUYECKON MESITEIbHOCTH U
MMOBCEIHEBHOM KM3HU JIJIS:

. O0OBSCHEHHS] XUMHYECKHUX SIBICHHUH, MPOUCXOSAIINX B MPUPOJIE, OBITY M Ha POU3BOJICTBE;

. ONPEAEIICHUS BO3MOXHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALLCHUN B Pa3JIMUHBIX YCIOBHUAX U
OIIEHKH MX ITOCIICACTBHI;

o 3KOJIOTUYECKHU TPAMOTHOI'O TOBEJCHHUS B OKPYKAIOIIEH CPEJIE;

. OIICHKHU BJIMAHUS XMMHUYECKOTO 3arpsA3HEHUSI OKPYKAIOILIEeW Cpellbl HA OpraHu3M 4eloBeKa U

JIPYTHUE )KUBBIE OPTaHU3MBI;



. 0e30macHOro OOpalieHus C TOPIOYMMH M TOKCHUYHBIMH BELIECTBAMH, JIAOOPAaTOPHBIM
o0opyIOBaHUEM;

. MIPUTOTOBJICHHUS PACTBOPOB 33JaHHON KOHIICHTPAIINH B OBITY M Ha TPOU3BO/ICTBE;
. KPUTHYECKON OLIEHKH JTOCTOBEPHOCTH XHMMHUYECKOW HMH(OpMAalKHU, MOCTYMAIONUEH U3 Pa3HbIX
HMCTOYHHKOB.

Conep:xanue y4eOHOro npeaMera XuMms
11 wkuaacc (34 yaca)

Tema 1. Ctpoenne aToma u nepuoanyeckuii 3axon /l. . Menneneesa (4 u)

OcHognbie ceedenus o cmpoenuu amoma. SIIpo: TPOTOHBI U HEUTPOHBI. M30TONBL. DIEKTPOHBI.
DnexTpoHHas 000J04YKa. DHEpreTHIecKuil ypoBeHb. OCOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JI0UYEK
aTOMOB 3JIEMEHTOB 4-TO U 5-TO Mepuo0oB nepuoaudecko cucreMsl 1. . MenaeneeBa (epexoIHbIxX
anemeHToB). lloHsTHE 00 OpOWTANsX.S- U p-OpOUTaIM. DJNEKTPOHHBIE KOH(MUTYpaluu aTo MOB
XUMHUYECKUX DJIEMEHTOB.

Ilepuoouueckuii 3axon [[. U. Menoeneesa 6 ceeme yuenuss o cmpoeruu amoma. Otkpeitue . U.
MenzeneeBbIM MEPHUOIUIECKOTO 3aKOHA.

[Teproandeckasi cuctema xuMudeckux ameMmeHToB J[. 1. MenaeneeBa — rpadudeckoe 0TOOpakeHue
MEePUOANYECKOro 3akoHa. MU3MYECKHIl CMBICI MOPAIKOBOTO HOMEpa 3JEeMEeHTa, HoMepa Mepuojaa u
HOMeEpa Tpymmbl. BaneHTHBIE 37eKTpOHBL. [IpUYMHBI M3MEHEHHS CBOWCTB DJIEMEHTOB B INEPHUOJAX U
rpynnax (TJaBHBIX HOATPYIINAXx).

[TonoxeHnne BOJOpOAA B IEPUOJUIECKON CUCTEME.

3HaueHue NEPUOAMYECKOr0 3aKOHA U MEePUOJUYECKOW CHUCTEeMBl XHUMUYeckux snemeHToB J[. .
Mewnpeneesa st pa3BUTUS HAYKH U TIOHUMAHUS XUMHYECKON KapTHHBI MUPA.

Tema 2. Ctpoenue BemecrBa (12 u)

Honnas xumuueckas céasb. Katnonsl n annonsl. Kiaccugukanus nonos. oHHbIE KpUC TaUIMYECKUE
pemietku. CBOWCTBA BEIIECTB C ATHM TUIIOM KPUCTANIMYECKUX PEIIETOK.

Kosanenmnasa xumuueckasn ces13v. INeKTpOOTpULIATEIbHOCTD. [lonsipHas U HEMosIpHas KOBAJEHTHbBIE
cBsi3u. Jumnonk. [lonspHOCTH CBSI3U U MOJSPHOCTh MOJEKYNbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MEXaHU3MBbl O00pa30BaHMs KOBAICHTHOM CBS3W. MOJEKYISIpHbIE W aTOMHBIE KPUCTAJUIMYECKHE
pemietku. CBOWCTBA BEMIECTB C TUMH TUTIAMHU KPUCTAJUIMYECKUX PEHIETOK.

Memannuueckas xumuueckas cesa3b. OCOOEHHOCTH CTPOEHMSI aTOMOB METa/lIoB. Mertamin deckas
XUMHUYECKas CBSI3b M METaJUTMUecKas KpHcTaJuiMueckas perierka. CBONCTBA BEIIECTB C ATUM THIIOM
CBSI3HU.

Booopoonas xumuueckas cea3vb. MeXMONEKyIsIpHAas U BHYTPUMOJICKYJSpHAsT BOJAOPOIHAS CBS3b.
3HaueHue BOJIOPOJAHOM CBSI3U Ul OpTraHU3aluU CTPYKTYp OMOMNOIMMEPOB.

Ilonumepur. [lnacTMacchl: TepMOIJIACTBI M PEAKTOIIACTBI, MX NPEACTaBUTENN U IPHUMEHEHHE.
Bonokna: mnpupoaHple (pacTHTENbHBIE W JKMBOTHBIE) U XHMMHUYECKHE (MCKYCCTBEHHBIE U
CHHTETHYECKHE), UX TPEJACTABUTEIN U TPUMEHEHHE.

l'azo06pasnoe cocmosnue eewyecmeéa. Tpu arperaTHbIX COCTOSHHUS BOZABI. OCOOEHHOCTH CTPOEHUS
ra3zoB. MoJisipHBbIif 00be€M ra3000pa3HbIX BELIECTB.

ITpumepbl ra3zo00pa3HbIX MPHPOJIHBIX CMECEW: BO3AYX, NMPUPOAHBIM Ta3. 3arps3HeHue aTMocgepbl
(KUCIOTHBIE JOXAH, TAPHUKOBBIN 3P QeKT) 1 Ooprda ¢ HUM.

[IpencraBuTenu ra3o00pa3HBIX BEIIECTB: BOJAOPO, KUCIOPO, YIIEKUCIBINA Ta3, aMMHUakK, dTHiIeH. Mx
MoJIyuyeHue, coOrpaHue 1 pacrio3HaBaHUe.

JKuokoe cocmosnue eewjecmea. Boga. Ilotpebnenne Boasl B ObITY U Ha MPOU3BOACTBE. JKecTKoCTh
BOJIBI U CTTIOCOOBI €€ yCTpaHEHHS.

MunepanbHbIe BOJABI, KX UCTIOJIH30BAHUE B CTOJIOBBIX U JICUCOHBIX IETISX.

Kuakue KpUCTauIbl U UX PUMEHEHHE.

Teépooe cocmosanue sewecmeéa. AMop(hHBIE TBEp/ble BEIIECTBA B MIPUPOJEC U B KHU3IHU UEIOBEKA, UX
3HauYeHHEe U NpuMeHeHune. Kpucraminueckoe CTpoeHHEe BEUIeCTBa.



Hucnepcnvie cucmemel. [lonatue o nucnepcHbIX cucreMax. JlucmepcHas ¢asa W AUCIEPCH OHHAA
cpena. Kiaccudukanust AUCIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHUS TUCTIEPCHOM
CpelIbl U AUCTIEPCUOHHON (a3bl.

I'pyboaucniepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKkoaMCIIEpCHBIE CUCTEMBI: TeJIX U 30J1H.

Cocmae eewecmea u cmecei. BemecrBa MOJNEKYISIpPHONO U HEMOJEKYJSPHOTO CTPOEHUS. 3aKOH
MIOCTOSTHCTBA COCTABAa BEIIECTB.

ITonsaTne «10as» 1 €€ Pa3sHOBUIAHOCTU: MaccoBas (J10JIs JIEMEHTOB B COEMHEHUH, J0JIsI KOMIIOHEHTa
B CMECH — JIOJIsl TIPUMECEH, IOl paCTBOPEHHOTO BEIIECTBA B pacTBope) u o0bemHast. J{ons BhIXoaa
IPOAYKTA PpeaKkH OT TEOPETUYECKH BO3MOMKHOTO.

JemoncTpanuu. Mojiens KpUCTALTMYECKON pemeTku xinopuaa Harpus. OOpaslbl MHHEPAJIoOB ¢
MOHHOM KPHCTANINYECKOM peleTKON: KalbluTa, raauTa. Moaenu KpUCTAIUIMYECKUX PELIETOK «CyXO
ro Jpaa» (WM iona), anmmasa, rpadura (wim kBapua). Mozaens monekyinsl JJHK. O6pasiubr miactmace
(penonodopmanbaeruiHple, MONUYPETaH, MOJUATUIIEH, MOJIUIPONWIECH, MOJIUMBUHMWIXIOPUI) U
u3aenus u3 Hux. O0pasisl BOJIOKOH (IIEPCTh, HIENK, alleTaTHOE BOJIOKHO, KAIllPOH, JIaBCaH, HEUJIOH) U
m3nenuss u3 Hux. OOpas3ubl HEOpPraHUYECKUX IOJMMEpPOB (cepa IUIacTUYecKas, KBapl, OKCH[
AIIOMUHUS, TPUPOIHBIC AIOMOCHIMKATHI). Mojaenb MOJSpHOTO oOBbeMa ra3oB. Tpu arperaTtHbIx
cocTosiHus BoJbl. OOpa3ibl HAKUIIK B YallHUKE U TPyOaxX HEHTPaIbHO I'0 OTOIICHUS.

KonTponbnas padora Nel «CtpoeHue BelecTBay.

Tema 3. Xumuueckue peakuun (8 u)

Peaxyuu, uoywue 6e3 usmenenus cocmasa ewjecms. AnNnoTponusi 1 aJlIOTPOIIHbIE BUAOU3MEHEHUS.
[TpuumHbl aIOTPONMM Ha HpU Mepe MoauduKkauui kKuciaopoaa, yriepona u ¢ocgpopa. O30H, ero
OmosIoruYecKast poib.

W3omepsl U u30Mepus.

Peaxyuu, uoywue c usmenenuem cocmasa eewyecmes. Peakuiuy coeIlMHEHUs], Pa3ioKEeHUs], 3aMEILEHUs
1 0OMeHa B HEOPraHMYECKOM U OpraHndeckoi Xumun. Peakiiuu sk30- U 3H goTepmMuueckue. TemioBon
3pPEeKT XUMUYECKOH pe aKIWW W TEPMOXMMHUYECKHE ypaBHEHHWs. Peakiuu ropeHus, Kak 4acTHBIN
ClIy4al 3K30TepMUYECKUX PEAKLIUMN.

Ckopocmb  xumuueckoti peaxkyuu. CKOPOCTh XHUMHUYECKOW pEAKIMHA. 3aBHCUMOCTh CKOPOCTH
XMUMUYECKON peakuy OT MPUPOIbl pearupyrolux BELIeCTB, KOHLIEHTPALMH, TEMIIEPATYpPHl, TUIOLIAAN
MOBEPXHOCTH COMPUKOCHOBEHMS W KaTtanmsaropa. Peakuumum romo- u rereporeHsble. [loHatne o
KaTtaln3e M KaTanu3aTopax. DepMeHThl Kak OWOJIOTHYECKHE KaTalu3aTopbl, OCOOEHHOCTH WX
(GYHKIIMOHUPOBAHMUSIL.

Obpamumocmo xumuyeckux peaxyuii. HeoOpatumelie u oOpaTrmMble Xumuueckue pe akuuu. CoctosHue
XUMHAYECKOTO PaBHOBECHUS [Tl 0OPATUMBIX XUMUYECKUX peakiuii. CrtocoObl cMe MIEHUST XUMUYECKOTO
paBHOBECHsl Ha NpUMepe CHUHTe3a aMMmuaka. IloHsATHe 00 OCHOBHBIX Hay4HBIX MNPHHLIUIAX
MIPOM3BOJICTBA HA TIPUMEpPE CHHTE3a aMMHUaKa MIIM CEPHON KUCIIOTHI.

Ponv 600v1 6 xumuueckoii peaxyuu. VicTunHbIe pacTBOpBL. PacTBOPUMOCTD M KJIaCCH(HKAIMS BELIECTB
10 ATOMY TIPU3HAKY: pac TBOPUMBIE, MaJIOPACTBOPHUMBIEC 1 HEPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEJIEKTPOJIUTHL. DIEKTPOIUTHYECKast Aucconnanusi. KucinoTsl, OCHOBaHUS U COJH C
TOYKH 3PSHUS TEOPHHU DIIEKTPOIUTHIECCKON JMCCOIHAIINH.

XUMHUYECKHEe CBOWCTBA BOJIBI: B3aUMOCHCTBUE C METallIaMH, OCHOBHBIMU U KUCJIOTHBIMH OKCHJIa MH,
pasioxxeHue 1 00pa3oBaHUE KPUCTAJUIOTHAPATOB. Peakiuu ruipaTaiy B OpraHUIecKOr XHMHUH.
Tuoponuz opeanuveckux u Heopeanudeckux coeourenuti. Heobpatumpiit ruaponu3. OOpaTUMBbIi
TUAPOIIU3 COJIEH.

I'maponn3 opraHMYecKuX COEIMHEHHUH M ero MpakTUYecKoe 3HAYCHHUE JUIs MOJyYeHUs TUAPOIU3 HOTO
CIHpTa W MbUIA. bHonormyeckas poib THIPOIH3a B TUIACTHYECKOM M SHEPreTHYECKOM OOMeHe
BEIIIECTB M SHEPTHHU B KJIETKE.

Oxucaumenvro-eoccmanosumenvuvle  peaxyuu. CreneHb okucieHus. OrpeneneHue CTENEeHU
okHcieHus 1o ¢opmyne coeauHeHus. [loHsATHE 00 OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUIX.
OxwuciieHue 1 BOCCTaHOBJIEHNE, OKUCIIUTENb U BOCCTAHOBUTEb.



OneKTpoan3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IIpOLECC. DIEKTPOIN3 pac IIaBOB
U pacTBOPOB Ha IpuMmepe xyopuna Harpusa. [IpakTnueckoe NpUMEHEHHE JJICKTPOIM3a.
DNEKTPOIUTUYECKOE NTOTYUEHNUE ATFOMUHUS.

demoncTpauuu. [IpeBpamenne kpacuoro ¢ochopa B 6enbiit. O30oHaTop. Mojaenu Moiiekya H-OyTaHa
1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPHPOJIBI BEIIECTB Ha NMpPUMEpPE B3aHMMOACHCTBUS
pPacTBOPOB PA3IMYHBIX KHUCIOT OAWHAKOBOM KOHUEHTPALUMU C OAMHAKOBBIMU T'paHyjJaMH LMHKA H
B3alMOJICHCTBUS OJIMHAKOBBIX KYCOUKOB pa3HbIX METAUIOB (MarHus, LIMHKA, >KEJIe3a) C COJSHOU
KHUCIO0TOH. BzammoneiicTBue pacTBOPOB CEpPHOM KHUCIO Thl C pacTBOpaMU THOCY/Ib(ara HaTpus
pa3aMYHON KOHLEHTpAUMM M TeMmIieparypbl. Mopenp kumnsuiero cios. PasnoxeHue nepokcuia
BOJIOpOJIa ¢ NOMOIIBIO KaTanu3aTopa (okcuia Mmapranua (IV)) m karamassl ChIporo Msca U ChIpOro
kaprogensa. [IpuMepsl HEOOPaTUMBIX peaKUuil, UIYIIMX ¢ 0Opa3oBaHHMEM OCaJKa, ra3a HIU BOJBI.
B3aumopeiictBue nmutus u Hatpus ¢ Bojaou. [lomyuenue okcuma docdopa (V) U pacTBOpEHHE €ro B
BOJIC; WCHBITAaHHE IOJIYYEHHOrO pacTBopa jakmycoMm. OOpasibl KpucTauioruapaTtoB. VcmblTanue
pPacTBOPOB D3JIEKTPOJIUTOB M HEINEKTPOJIMTOB HA IPEIMET AMCCOLMUALMM. 3aBUCUMOCTb CTEIIEHU
AJIEKTPOIMTUIECKOM AMCCONMAIH YKCYCHOM KUCIIOTHI OT paz0aBieHus pactBopa. [ maponus xapOuma
KanblMs. [maponns kapOOHATOB WIETOYHBIX META/UIOB M HUTpaToB IMHKa uiau cBuHua (II). Ilo
ay4yeHue Mblia. [IpocTeiiiye okuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU: B3aUMOJICHCTBUE LIUHKA C
COJISIHOM KHUCIIOTOH M »kene3a ¢ pactBopoM cyibdara menu (II). Mogens snextponuzepa. Mozenb
AJIEKTPOJIU3HON BaHHBI JUIS [TOJIy4E€HUS aTFOMUHUS.

KonTponbnas pabota No2 «XuMU4ecKHe peakium.

Tema 4. BemecrBa u ux cBoiicrea (10 u)

Memannel. B3aumoneiicTBle METaIJIOB C HE MeTalylaMM  (XJIOpOM, CEpOH U KHCIOPOJOM).
B3aumoeiicTBue 1IENOYHBIX U IIETOYHO3EMENIBHBIX METall JIOB C BOJOW. DIEKTPOXUMHUYECKUN Pl
HaIpsDKEHUH  MeTauioB. B3aummogneicTBMe METalIOB C  pacTBOpaMM  KHCIOT M COJIEH.
AmoMuHOTepMUsL. B3anMoaelicTBre HATPUS C ITAHOJIOM M (PEHOIIOM.

Kopposus meramios. [ToHATHE 0 XMMHYECKON M AJIEKTPOXMMUYECKOH KOppo3uH MeTauioB. CriocoObl
3alUThl METAJIJIOB OT KOPPO3HH.

Hememannwi. CpaBHUTENIbHAS XapaKTEPUCTUKA FaJIOTEHOB Kak HanOoJjiee TUIMMYHBIX MPEICTaBUTE JIeH
HeMeTalsIoB. OKUCINUTEIbHBIE CBOMCTBA HEMETAJJIOB (B3aUMOJICHCTBUE C METAIIaMH M BOJIOPOAOM).
BoccranoButenbHble CBOIMCTBa HEMETANIOB (B3aMMOJEHCTBHE C 0oJiee 3IIEKTPOOTPHULIATEIIbHBIMU
HEMeTaJlJIaMH U CJIOKHBIMU BELIECTBAMHU-OKUCIUTENISIMH).

Kucnomur neopeanuueckue u opeanuueckue. Knaccupukanus Kuciaot. XMMUYECKHE CBONCTBA KUCIIOT:
B3alMOJICIICTBUE C MeTalljla MU, OKCHIaMHU METaJUIOB, THIPOKCUAAMU METAJIOB, COJISIMU, CIUPTaMH
(peaxust stepudukanun). OcoOble CBOMCTBA a30THOM U KOHLIEHTPUPOBAHHOM cep HOWM KUCIOTHI.
Ocnosanus neopeanuyeckue u opeanudeckue. OCHOBaHUS, UX KiacCUpUKanusi. XMMHUUYECKHE CBONCTBA
OCHOBAaHUM: B3aMMOJEHUCTBHE C KHCJIOTAaMH, KHUCIOTHBIMH OKCHUJaMHU M cois MH. PasnoxeHune
HEpPAaCTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukamus coneil: cpelHue, KUCIble UM OCHOBHBIE. XHMHUYECKHE CBOWCTBa COJIEH:
B3alMOJICIICTBIE C KHUCJIOTaMH, LIeIoYaMu, MeTaulaMu U coisimMu. IlpencraBurenu comedt M ux
3Ha4YeHue. XJIOpuA HaTpus, KapOoHAT Kayiblus, ¢ochaT Kanbuus (CpeIHHE COJIM); THIPOKapOOHATHI
HaTpUs 1 aMMOHMUSI (KHUCTIbIE COJN); ruapokcokapOoHat Meau (II) — manaxut (OCHOBHasI COJb).
KavecTBeHHbIE peakiMu Ha XJIOPHI-, CylIb(ar-, U KapOOHAT-aHUOHBI, KATUOH aMMOHUS, KaTHOHBI
xenesa (I1) u (I11).

T'enemuueckas c6a3b MedHcOy Kiaccamu HeOp2aHuueckux u opeanudeckux coeourenui. IloHsTHE O
TEHETUYECKOM CBSI3M M TEHETWYECKHX psanax. ['eHeTtmuecknid psjp Mertawia. ['eHeTMUecKud psn
HemeTaia. OCOOEHHOCTH F€HETHYECKOTO psijia B OpPraHMUeCKOW XMMUH.

Jemoncrpanun. Komteknus o6pa3inoB MeTtaisioB. B3aumojeilcTBue HaTpusi U CypbMBbI C XJIOPOM,
xKenesza ¢ cepoil. ['opeHre MarHus M aaOMUHUS B KUCIOpoJe. B3auMonelcTBrE 1MIE€I10YHO3EMENBHBIX
METAUIOB ¢ BOJAOW. B3ammopnelcTBue HATpus ¢ D3TAHOJIOM, LHMHKA C YKCYCHOM KHCJIOTOM.
AmoMuHoTepMus. B3aumoneicTBue Meau ¢ KOLIEHTPUPOBAHHOW a30THOM KHMCIOTOH. Pe3ynbrarel
KOPpO3HMH METal JIOB B 3aBUCUMOCTH OT yCJIOBHH ee npoTekanus. Komnekius o0pa3lioB HEMETAIIIOB.
B3aumoneiicTBre XJIOpHOHM BOIBI ¢ pacTBOpoM Opomuaa (noauna) kamus. Koyiekmus mpupoOaHBIX



OpraHuYecKux Kuc JoT. Paz0aBieHue KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHL. B3ammopelcTBue
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI C caxapoMm, IEJUII0JIO30M U Menbro. OO0pasiibl MpUPOIHBIX
MHUHEPAJIOB, COACPIKALINX XJIOPUI HATPHs, KapOOHAT KaybIus, pochaT Kanblusi U THAPOKCOKAPOOHAT
meau (II). O6pa3upl MUIIEBBIX MPOAYKTOB, COAEPXKAIIUX THAPOKAPOOHATHI HATPHUS U aMMOHHS, HX
CIIOCOOHOCTH K Pa3JIOkKEHUIO0 NpU HarpeBaHuu. ['amenue coapl ykcycoM. KadecTBeHHbIE peaknuu Ha
KaTHUOHBI U aHUOHBI.

Nrorosas xoHTposbHas pabora. KontponbHaas padota Ne3 mo Teme: «BerecTBa u UX CBOWCTBaY.

YueOHO-TeMaTHUYECKOE IJIAHUPOBAHUE

Ne Tema (rj1aBa) KounvecTBO B ToM uncie
n/n 4acoB
Ypoxu IMpakTuy. KonTtp. pad
pao.
1 Tema 1.Crtpoenue artoma u 4 3 1

MEPUOJNYECKUI 3aKOH
JI. 1. MenneneeBa

2 Tema 2. CTpoeHne BemecTBa 12 10 2 K.p.Nel
3 Tema3. Xumuyeckue peakiuu 8 6 2 K.p.Ne2
4 Tema 4.Bemecrtsa W  ux 10 8 2 K.p.Ne3
CBOWCTBA
Uroro: 34 27 7 3

Cnucok ucnosb3yeMoi JJUTepaTyphbl
Jna yuumens:
1. A.A Kapuosa, U.M.JIykas Xumus B Borpocax u otBerax. M3a. C-Ilerepdyprckoro yn-ta, 2000
2. M.A. lllaranoB «Ypoku xumuu 10 kimace» meronudeckoe nocoone Mockaa, «Bentana-I'pad», 2005
3. B.I'. leancoBa. Macrtep-kinacc yuurens xumuu. M. [Tnanera,2010
4. T.B.Hukutiok, A.M.Hukutiok, N.I'.OctpoymoB. Xumus. TecTsl A1 MOBTOPEHUS M MOATOTOBKHU.
Caparog:Jluneit, 2006
5. H.H.I'apa, M.B.3yeBa KonTtposbHble 1 poBepouHbie paboTsl o xumuu, 10-11.M.: JIpoda 2002
6. O.C. I'abpuensH, N.I.Octpoymos . HactonpHas kaura muist yaurens.M.: [Ipoda,2004;
Hns obyuarowuxcs:
1. B.AJlemunoB. Xummus. Ilpaktukym 8-11 xmaccer. M.: MsmarenmsctBo HI[ DHAC,2003,2
IT.A.XKyxoB, 1.H.)XKykoBa, JI.H.CmMupnoBa CoopHuk 3aaa4 1no obueil u Heopranundeckoit xumun 10-
11 xmaccel. C-I16.:ITaputer 20003. W.I'. Xomuenko. COOpHHMK 3amad MO XWMHH I CpeaHEH
mkoJsibl. M.HoBast Bonna.2002
4. H.E Ky3nenona, A.H.JI¢skun. 3amaunuk mo xumuu. 11 xkmacc.M.:Benrana-I"pad, 2011
Texnuueckoe obecneuenue:
HarypajibHble 00beKThI:

Konnekuuu MyuHepanoB ¥ TOPHBIX TOPOT;
MerTaiios U CIUIaBOB;
MuHepaabHBIX yI0OpECHHUIA;
[Inactmacc, Kay4yKoB, BOJIOKOH.

XuMHYecKHe PeaKTUBBI 1 MATEPHAJIbI:
Haubonee yacto ucnonb3zyemble:




D)IIpocTsie BemiecTBa: MeAb, HATPUM, KAJIbIIMI, MATHUMN, KEJI€30, LIUHK;
2)okcuabl: Meau(||),kanbmus, xenesa(|||),marams;
3)KHUCIIOTBI: CEpHAasi, COJsTHAs, a30THAS;
4)ocHOBaHHUS - TUIPOKCUIBL: HATPHsI, KAJIbLUA,25%-Hblil BOAHBINA pacTBOp aMMHUAKa;
5)conu: xnopuabl HaTpus, Meau(||),anroMunus, sxenesa(|||);HuTpaTsl Kanus, HaTpus, cepedpa;
cynbdatsl meau(||),xemnesa(||),xemnes3a(]||),aMMOHUS; HOIUT Kaausi, OpOMU HATPHUSI;
6)OpraHrYecKre COCTMHEHUS: ITAHON, YKCYCHAsl KHCIIOTa, METHIIOBBINM OpaHKEeBBIN, (eHON(TATCHH,
JaKMycC.
Xumuyeckas J1adopaTopHas mocyaa, annaparsl 4 NpudopkI:
1)IIpuGops! a1t paboOTHI C Ta3amu;
2)amnmaparhl ¥ MPUOOPBI JIJISl OMBITOB C TBEPBIMHU, YKHJIKIMH BEIECTBAMH;
3)usMepuTeNbHbIE TPUOOPHI U MPUCTIOCOOICHUS /1Sl BBINIOJHEHUS OTBITOB;
4)cTeKIIsTHHAS ¥ TIACTMACCOBas TTOCYa U MPUCTIOCOOTICHHUS ISl TIPOBEACHUS OTIBITOB.
Monenn:

HaGops! Mojteseit aToMOB TSl COCTABJICHUS IIAPOCTEPI)KHEBBIX MOJICIICH MOJICKYIT,
Kpucramnndeckue peieTku cojeu.

YueOHbIe MOCOOHS HA MEYATHOH OCHOBE:
[Iepuonnueckas cucrema xumMuueckux 3iueMeHToB J.M1.Meunneneesa;
Tabnua pacTBOPUMOCTH KUCIIOT, OCHOBAHHM COJICH;
DIEKTPOXUMHUYECKHUNA Psi/I HAIPSHKEHUN METAIJIOB;
AJITOPUTMBI TIO XapaKTEPUCTUKE XUMUYECKHUX AIEMEHTOB, XUMUUYECKUX PEAKIIUM, PEIICHHUIO 33]1a4;
Jlunaktruueckue MaTepuanbl: paboure TeTpaau Ha eYaTHON OCHOBE, MHCTPYKIIUHU, KAPTOUKH C
3a7aHUSIMH, TaOJIUIIBI.

JKPAaHHO-3BYKOBbIE CPECTBA 00y4eHHA:
CD, DVD-nucku, Buneouiabmbl, TuapuiIbMbl U TUATIO3UTHBBI, KOMITBIOTEPHBIC TIPE3EHTAIINN B
¢dopmare Ppt.

TCO:
Kommerorep;
MynbsTME IHAIPOEKTOD;
OKpaH;

ﬂ'l/lpeKTOp Mopnuncaro unposoii
noAnucbio: lupektop

KoBaniok Kosaniok CBeTnaHa
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