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IHosicHuTEIbHAA 3AIIUCKA

PaGouas mporpaMMa 1O XHMHUHM COCTaBJIeHa B COOTBETCTBUU C (heaepasbHBIM
KOMITOHEHTOM TOCYAAapCTBEHHOT'0 CTaHAapTa o0Iero oOpa3oBaHusi, 0JJOOPEHHBIH COBMECTHBIM
pemienneM Kojuterud Muno6pasosanusi Poccun u Ipesunuyma PAO ot 23.12.2003 r. Ne 21/12
U yTBEepKJeHHbI mpukazoM MunoOpHayku P® ot 05.03.2004 r. Ne 1089 u npumepHoi
nmporpaMMoi cpeaHero oOmiero obpasoBanus (0a30BbIM ypoBeHb) (muchbMoO JlemaprameHTa
rOCy/IapCTBEHHOW TOMUTHKU B oOpazoBannu MwunoOpHayku Poccuu ot 07.07.2005r. Ne 03-
1263), nporpammbl Kypca xumun uist 8-11 kimaccoB o61ieodpaszoBatesbhbix yupexaenuii / O. C.
I'abpuenss. — 4-e u3a., crepeotunt. — M.: ipoda, 2007.

CornacHo JeicTByoIIeMy yuyeOHOMY IulaHy pabouass mporpamma s 11 kmacca
npegaycMaTrpuBaeT oOyueHre XuMuu B oobeme 1 yaca B Hezento, 34 Jaca B rofl.

W3ydenne XMMHUHX B CTapIIeH mKoJie Ha 0a30BOM YpOBHE HAIIPABICHO HA JOCTHKEHHUE
CIIEIYIOIINX Kyenei:

e OCBOCHHE 3HAHMI O XMMHUYECKOU COCTABJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA,

BOKHEHIINX XUMHUYECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;

® OBJIA/ICHHe YMEHUSIMM TIPUMEHSTH IIOJyYeHHbIE 3HaHWS JUISI  OOBACHEHMS
pa3HOOOpa3HBIX XWMHUYECKUX SIBICHUH M CBOWCTB BEIIECTB, OLIEHKU POJIH XUMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTMH U MOJy4€HUH HOBBIX MAaTEpUAJIOB;

® pa3BHTHe II03HABATEJIbHBIX HHTEPECOB U MHTEIIEKTYaIbHbBIX CIOCOOHOCTEH B MpolLecce
CaMOCTOSITENIFHOTO NMPHOOPETEHNUS XUMHUECKUX 3HAHUN C HMCIIOJIB30BAHUEM Pa3IMYHBIX
UCTOYHUKOB MH(OpMaIMK, B TOM YHCIIE€ KOMIIbIOTEPHBIX;

® BOCIHMTAaHUE YOEXKIEHHOCTM B IO3UTHBHOM pPOJIM XUMHUM B JKU3HU COBPEMEHHOIO
o0miecTBa, HEOOXOAMMOCTH XMMUYECKH IPAMOTHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO H
OKpYy’Karollen cpeae;

® [pUMEHEHHMe NOJYYEeHHbIX 3HAHWUHA W YMeHHMH a1 Oe30MacHOro MCIOJIb30BaHUS

BEIIECTB W MAaTEpHUaIOB B OBITY, CEIBCKOM XO3SHCTBE W Ha INPOU3BOACTBE, PEIICHHUS

NPaKTUYECKUX 3a]a4 B MOBCEIHEBHOW JKU3HU, MPEAYNPEKACHUS SIBICHUH, HAHOCSIUX

BpEl 30POBBIO YeJIOBEKa U OKPYXKAKOIIEH cpere.

IIpu peanuzanum paboueil mporpamMMmbl —Hcmojib3yercs ydueOHMK Xumus. 11 knace.
bazoBeiit ypoBeHb: yueb. mast obmeobpasosat. yupexaeauii / O. C. abpuensH. — 4-e¢ u3m.,
crepeotuin. — M.: JIpoda, 2009. — 223, [1] c.: un. (I'pud: Homymerno MO PD).

[Tpu cocraBnenun paboueit mporpaMMbl BHECEHBI CIETYIOIINE H3MEHEHUS:

1. B cBs3u C TeM, YTO NPOJOJKUTEIBHOCTh 00yUEHHsI COCTaBIseT B roa 34 Helenu, a Ha
U3yYeHHE XUMHH (COTJIACHO YyYeOHOMY IIIaHy) OTBOIUTCA 1 yac B HEAENo, TO olriee
KOJMYECTBO YacOB B I'0Jl COKpaiieHo ¢ 35 yacoB (B mpumMepHO# mporpamme) mo 34
gacoB (KOJIMYECTBO YacOoB B TNpUMEpHOW mnporpamme mis 11 wmacca — 31,5,
HejocTaronue 2,5 yaca 700aBIeHbl U3 pe3epBa CBOOOTHOTO y4eOHOTO BPEMEHH).

2. Tak Kak B aBTOPCKOH IporpaMme OTCYTCTBYEeT HEKOTOpBIM Marepuai, a B
roCyJJapCTBEHHOM CTaHAapTe CpeaHero ooduero oOpa3oBaHUS U B INPUMEPHOH
IporpaMMe OHM COJEpKaTcsi, TO OHM ObUIM BKJIIOYEHBI B COJAEp)KaHHE pabodeit
porpaMMsl (pe3yiabTaThl BEIBEPKU MPUIIAratoTcs):

— Marepuaj; O peakuusX HMOHHOTO OOMEeHa, Cpele BOJIHBIX pPAaCcTBOPOB,
BOJIOPOJIHOM TIOKa3arene paccmarpuBaercs B Teme Ne3 «Xumuueckue
peakum» (Ha ypokax «TeopHus AIEKTPOJIUTUYECKOH IHUCCOLUAIAN,
«I'mpponus», a takxke B xone jabopatopHoro ombitTa Nell «Paznuunble
ciayuyau rumponusa coisieid); B TeMe Ned «BemiectBa u mx cBOMCTBa» (Ipu
U3yYEHUH CBOICTB KHCIOT, OCHOBAHUH, colel M B XozAe JabOopaTOPHOIo
onbita Nel2  «McnblTaHue pacTBOPOB — KHMCIOT, OCHOBaHUM, coJied
UH/IUKAaTOpaMm»);

— Marepua’ O XHMHUYECKOM 3arpsi3HEHHH OKpYJKAaIoIleW Cpeasl U ero
HOCJHEICTBUSX, O IPOMBIIUIEHHBIX CHOco0ax TMOJIyuYeHHs  BEIIeCTB
3arparuBaercs B TeMe Ne2 «CTpoeHue BemecTBa» (OpraHn4ecKue moauMepsl,



ra3oo0pas3Hble BEIIECTBA, JKHIKOE COCTOSIHHE BelecTBa), B Teme Ned
«BemiecTBa 1 ux cBOMCTBa» (IIOJyUYE€HUE METAIIIOB, KUCIIOTHI).

TpeOoBaHus K YPOBHIO OATOTOBKHU 00y4aK0IIMXCS

B pesynbrare u3ydeHus XuMuu Ha 6a30BOM ypoBHE yueHHK 11-ro kiacca J0JKeH
3HAMb/NOHUMAMb:

SaiicHellue XuMuuecKkue NOHAmMUA: BEUECTBO, XHMHYECKHUH JJIEMEHT, aToM,
MOJIEKYJIA, OTHOCUTEJIbHASI aTOMHAs U MOJICKYJISIpHAsh MacChl, HOH, XUMHUYECKasl CBS3b,
3JEKTPOOTPULATENBHOCTD, BaJ€HTHOCTh, CTENEHb OKHUCIEHHS, MOJIb, MOJSpHas Macca,
MOJIIpHBI ~ 00BEM, BEIIeCTBA MOJEKYJISPHOTO H  HEMOJEKYJSIPHOTO CTPOCHUS,
JJEKTPOJIUT M  HEIIEKTPOJUT, JJIEKTPOJIUTHYECKAS] JUCCOLMALMSA, OKHCIUTEIb W
BOCCTAHOBUTEJIb, OKUCJICHUE Y BOCCTAHOBIICHUE, YIIIEPOAHBINA CKeNeT, GyHKIIMOHATbHAS
rpyIa, U30Mepusi, FTOMOJIOT S,

OCHOGHblE 3AKOHbBl XUMUWU: COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa
MEPUOINYECKUIN 3aKOH;

OCHOGHblE MeOpuUU XuMuu: XUMUYECKON CBS3U, JIIEKTPOJIUTHYECKON IMCCOLHUALNM,
CTPOEHHUSI OPTAHMYECKUX COECUHEHU;

SaiICHellUe Geuiecmea U Mamepuanvl: CEpHas, COJsiHAas, a30THAsT M YKCyCHas
KHUCIJIOTBI, IEIOYM, aMMHUAK, MHUHEpaJbHbIE YIOOpEHHUs, METaH, STWUJICH, AallCTHJICH,
OCH30J, ATaHOJ, JHPbI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmai, KJeTdaTka, OelKw,
MCKYCCTBEHHBIE 1 CHHTETHUYECKHUE BOJIOKHA, KAYYyKH, IJIACTMACCHI;

ymembp:

Ha3vléamp: W3YYEHHBIE BEIIECTBA 0 «TPUBHAJIBHOW» WINM  MEXIyHApOJHON
HOMEHKJIATYypE;

onpeodenams: BAJCHTHOCTb W CTENEHb OKHUCJICHUS XUMHUYECKHX JJEMEHTOB, THII
XMMHUYECKON CBSI3M B COCIMHEHUAX, 3aps] HMOHA, OKHUCIUTEIb U BOCCTAaHOBUTEID,
IIPUHAAJIEKHOCTh BELIECTB K Pa3JINYHBIM KJlaccaM OpraHU4EeCKUX COCIMHEHNN;
xapakmepu3zoeamsp: 001IME XMMHUUECKHE CBOMCTBA KJIAaCCOB OPraHUYECKUX COETUHEHHUI;
CTPOEHHE U XMMHUYECKHE CBOMCTBA U3yUEHHBIX OPIraHUYECKUX COETMHEHNUI;

00bACHAMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS;

6bINONHAMbD XUMUYECKUU IKCnepumenm TI0 PACIO3HABAHMIO BAXHEHIIMX U
OpPraHUYECKHX BEILECTB;

npo6ooums CaMOCTOSITEIbHBII MOUCK XMMHUYECKOH HH(POPMALUU C HUCIOJIb30BaHUEM
Pa3IMYHbIX MCTOYHUKOB (HAy4YHO-TIOMYJIIPHBIX M3AaHUNA, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCMOJIBb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU AJIsi 00pabOTKU U
nepeaayn XUMHYECKOH HHPOPMALIUH U e€ TPeICTaBICHHs B Pa3INYHBIX (hopMax;

ucnoJjibzoeambo npuoﬁpeménnbte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ oesamenbHOCIMU U
HOBCECOHEBHOUL HCUZHU IS,

OOBSICHEHUS] XMMMUYECKUX SIBJICHHUM, MNPOUCXOAAIMX B NpUpOJE, OBITY U Ha
TIPOU3BOJICTBE;

OIIpE/ICTICHNs] BO3MOKHOCTH MPOTEKAaHHS XUMHYECKHX NPEBPAIICHHH B Pa3IUYHBIX
YCIIOBUAX U OLCHKHU UX HOCHGI{CTBI/II;'I;

9KOJIOTMYECKH TPaMOTHOTO MOBEJCHNUS B OKPYIKAIOILEH cpeie;

OLICHKH BJIMSHUS XHUMHUYECKOTO 3arpsi3HEHUS OKpY)KAIOMIeH cpeasl Ha OpraHu3M
4€JI0BEKA U IPYTHUE XKUBBIE OPTaHU3MBI,

0e30macHOro OOpaleHuss ¢ TOPIOYMMH M TOKCHYHBIMH BEIECTBaMHM, J1a0OpaTOPHBIM
00opyI0BaHUEM;

HPUTOTOBJICHHS] PACTBOPOB 33aJ[aHHON KOHIIGHTPAIMX B OBITY M Ha TPOU3BO/ICTBE;
KPUTHUYECKOH OIICHKU JIOCTOBEPHOCTH XHMMHYECKOW HH(GOpPMALUK, TOCTyMaloUmend u3
Pa3HbIX UCTOYHUKOB.



JIMIHOCTHEIC pe3yJabTaTaMu 06V‘IGHI/ISI XUMHH ABJIAIOTCA:

'C(bOpMI/IpOBaHHOCTI) TMO3HABATCIIbHBIX HHTEPECOB, HWHTCIIICKTYAJIbHBIX W TBOPYCCKUX crnocoOHocTel
yuammxcs.

*  VOeXAEHHOCTh B BO3MOXKHOCTH IO3HAHMS HPUPOJBI, B HEOOXOIMMOCTH pPa3yMHOTO HCIIOJIb30BAHMS
JOCTIKEHUH HAayKH W TEXHOJIOTMH JUIS JajbHEHIIEero pa3BUTHS YEIOBEYECKOTO OOINECTBA, YBa)KEHHE K
TBOpPILIaM HAYKH M TEXHUKHU, OTHOLIEHHE K XUMHHU KaK JIEMEHTY 00IIeYeTIOBEUECKOM KYJIBTYPBL.

*CaMOCTOATENFHOCTD B TPHOOPETEHNH HOBBIX 3HAHWH M IPAKTUIECKUX YMEHUH.

*[ '0OTOBHOCTH K BBIOODPY KH3HEHHOTO Iy TH.

*MOTHBAIMA 00pPa30BATENBHON ESATENFHOCTH IIKOJPHUKOB HAa OCHOBE JIMYHOCTHOTO OPHEHTHPOBAHHOTO

MoX0/a.

*@opMHpOBaHHE [IEHHOCTHBIX OTHOMICHUH APYT K APYTY, YIUTENIIO, aBTOPAM OTKPBITHH U M300pETCHHH.

*MeTanpeaMETHLIMU PE3YJIbTaTaMKU O6V‘ICHI/I$[ XUMHH ABJIAIOTCA:

e OsnajzeHne HaBBIKAMH CAMOCTOSATEIBHOTO IPHOOPETEHUs] HOBBIX 3HAHWH, OpraHW3aluy y4eOHOH
JeITCIBHOCTH, TIOCTAHOBKM TeJeH, IUIAHMPOBAHMS, CAaMOKOHTPOJS W OLGHKM pe3yJbTaToB CBOEH
JeITeIbHOCTH, YMEHHSIMH TPEBUAETH BO3MOXKHBIE PE3YIIbTaThl CBOMX JICHCTBHUM.

* [loHumaHuWe pazIMYUil MEXTYy HCXOOHBIMH (AaKTaMH M THIOTE3aMH Uil MX OOBSICHEHUS, TCOPETHYECKUMHU
MOJIETISIMH U PEaNIbHBIMA 00bEKTaMH, OBJIAJICHUE YHUBEPCAILHBIMH yUCOHBIMH JEHCTBUAMH HA IPUMEPax TUIIOTE3
JUIs1 OOBSICHEHHSI TEOPETUUECKIX MOJIENIEH POLIECCOB WIIN SIBJICHUH.
L]
e ®dopmupoBaHHE YMEHHH BOCIPHHHMATh, IepepadaTbiBaTh M NPEABSIBIATH WHPOPMAIMIO B CIOBECHOM,
o0pa3HOHM, CcUMBOIMYECKOM (opmax, aHanM3MpoBaTh M mepepabaThBaTh IOJYYEHHYIO HH(POPMaNHUio B
COOTBETCTBUM C MOCTABJICHHBIMU 3aJla4aMU, BbIACIATHE OCHOBHOE COJACPKAHUC MMPOUYUTAHHOI'O TEKCTA, HAXOAUTH B
HEM OTBETHI Ha MOCTABJICHHBIC BOIIPOCHI U U3JIaraTb UX.

L]

» [lpuoOpereHne ombiTa CaMOCTOSTENBHOTO IOMCKA, aHaJIM3a M 0TOOpa HH(OPMAIMU C HCIOIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH I peIIeHNs II03HaBaTeNIbHBIX 3a/1a4.

L]

e Pa3BuTHE MOHOJIOTHYECKOH M JAWAJOTHYECKOW pEYM, yYMEHHUS BBIPQXaTb CBOUM MBICIH ¥ CIIOCOOHOCTH
BBICJTyLINBATh COOCCEHUKA, IIOHUMATh €T0 TOYKY 3pSHHS, TPU3HABATh IIPABO JIPYTOro YeIOBeKa Ha HHOE MHEHHE.

e OcBoeHue MPUEMOB JEUCTBUI B HECTAHIAPTHBIX CUTYalHUsIX, OBJIAICHUE 3BPHCTHUECKUMHU

METOJIaMH PeIIeHUS TPobIIeM.

o OOIIMMHU IPEAMETHBIMHU PE3YILTATAMU O0YUEHUS] XUMHUHU SIBIISIFOTCSL:

e 3HaHug O mpupone Ba)KHEHIITNX XUMUUECKUX SBJICHUM OKpYXKaromiero Mupa u IOHUMaHUE€ CMbICJIa XUMHYECCKUX

3aKOHOB, PaCKpPbIBAOMIUX CBA3b N3YYCHHBIX SIBJICHUIA.
°



* VYMeHHS TOJB30BATHCA METOJAMH HAYYHOTO WCCIICAOBAHHS SBJICHUH TPHPOIBI, MPOBOAUTH HAOIIOACHUS,
TUTAHUPOBATH U BBITIOIHSITH IKCIIEPHIMEHTHI, OOBSCHATH MTOyYCHHBIC PE3YIbTATHl M JeNIaTh BHIBOIBL.

o VmeHns OPUMCHATL TEOPETUUCCKUEC 3HAaHUA IO XUMHUHU Ha IIPAKTHUKE, PCHIaThb XHUMHWYCCKUC 3aJlavyu Ha
NPUMCHCHHUEC ITOJTYUCHHBIX 3HAHMI.

o

e ®dopmupoBaHHe yOEKIEHHA B 3aKOHOMEPHOW CBSI3M M IIO3HABA€MOCTH SIBICHUI NPUPOABI, B 00BEKTHBHOCTU
Hay4HOTI'O 3HaHUs, B BBICOKOM LICHHOCTH HayKU B Pa3BUTUU MATEPUAIIBHON U TyXOBHOU KYJIbTYPBI JIIOACH.

L]

* Pa3BuTHE TEOPETHYECKOrO MBINIICHUS Ha OCHOBE ()OPMUPOBAHUS YMEHUI YCTaHaBIMBAThH (HaKThI, pa3andyaTh
MpuanHEbl ¥ cieacTBrusa. CTpOUTh MO U BBIABUTATh TUIIOTE3bI, OTHICKUBATh U (hOPMYINpPOBATh JOKA3aTENbCTBA
BBIJIBUHYTHIX THUIOTE3, BHIBOAUTH W3 IKCIIEPUMEHTAIBHBIX (JAKTOB M TEOPETHUECKHX MOJENeH XUMHUYECKHe
3aKOHBI.

* KoMMyHHKaTHBHbIE YMEHHUS y4acTBOBATh B JUCKYCCHH, KPAaTKO M TOYHO OTBEYATh HA BOIPOCHI, UCTIOIb30BATH

CIIPaBOYHYIO JINTEPATYPY M APYTUE NCTOUHUKH HH(OPMAIIUH.

Conep:xanue nporpamMMmsl
11 KJIACC (OBLIHASA XUMUSA)
Tema 1. Ctpoenue atoma u nepuoanveckuii 3axoH JI. U. MenneseeBa (3 uaca)

OcHogHble c8edeHus o cmpoerHuu amoma. SIApo: MIPOTOHBL, HEUTPOHBIL. 130TOMBI.
DJEeKTPOHBI. DJIEKTPOHHAs 000I04Ka. DHEPreTHUeCcKuil ypoBeHb. OCOOEHHOCTH CTPOEHUS
JEKTPOHHBIX 000JI0YEK ATOMOB JIEMEHTOB 4-T0 U 5-T0 MEepHoI0B Iepruoanyeckoil cucremsr /1.
W. MenneneeBa (mepexoHbIX 31eMeHToB). [TonsTre 06 opOuTansix. S- u P-opoUTaIH.
DneKTpOHHBIE KOH(UTYpaui aTOMOB XuMuieckux neMeHToB. (OK, I1I1)

Ilepuoouueckuii 3axon /. M. Menoeneeea 6 ceeme yueHnus 0 cmpoeHuu amomd.
Otkpsitre . 1. MenaeneeBbIM NEpHOIMYECKOTO 3aKOHA.

[lepuonnueckas cucrema xumuueckux neMmeHToB J[. 1. Menneneesa - rpapuueckoe
0TOOpaxKeHHe NMepUOIUIECKOro 3aKoHa. DU3NUECKUI CMBICI MTOPAIKOBOTO HOMEpa 3JIEMEHTA,
HOMEpa NIEPUOJA U HOMEpa IpynIibl. BaneHTHbIE 251eKTpOHBI. [I[pUYrHBI N3MEHEHUS CBOMCTB
3JIEMEHTOB B Iepro/ax U rpynnax (riaaBHeix noarpynnax). (OK, I1IT)

[Tonoxenue Boopoaa B nepuoandeckoit cucreme. (AIl)



3HaueHUE NEePUOINYECKOr0 3aKOHA U IEPUOANUYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB /.
W. MenneneeBa Juist pa3BUTHS HAyKU M MOHUMaHUs XuMudeckoi kapTuasl mupa. (DK, I1IT)

JlemoncTpanuu. Pasnnunbie popMbl EpHOINYECKON CUCTEMbI XUMHUUECKUX JIEMEHTOB /.
N. Menneneesa. (AIl)

JlaGopaTtopusiii onbIT. 1. KoHCTpynpoBaHue nepuoaudeckoil Tabauibl 3JIeMEHTOB €
ncrnosyib30BaHueM kaptouek. (All)

Tema 2. Ctpoenne Bemectna (14 yacos)

Honnasa xumuueckasn cesazv. Katnonsl u annonsl. Knaccuduxanus vonos. (OK, I1IT)
Nonnsle kpuctamumueckue pemeTkd. CBONCTBA BEIIECTB ¢ ’TUM TUIIOM KPUCTAJNINYECKUX
pemerok. (I1IT)

Kosanenmunasna xumuuecxas c6:3b. JNEKTPOOTpULIATENbHOCTD. [lonspHas u
HemnoJisipHasi KoBaJIeHTHbIE CBsA3H. [unoms. [1oaspHOCTH CBSI3U U MOISPHOCTh MOJEKYJIBI.
OOMeHHBI U TOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pa3oBaHus KoBaeHTHOH cBs3u. (DK, I1I1)
MornekysipHble 1 aTOMHbIE KpHCcTauInyeckue pemeTku. CBoiCTBa BEIECTB C 3TUMU TUIIAMU
Kpuctammnueckux pemetok. (I1171)

Memannuueckas xumudeckas c6s3b. OCOOEHHOCTH CTPOCHUS aTOMOB
MeTaJlJI0B. MeTannnueckasi XMMU4ecKas CBSI3b U METAJIIMYECKasi KPUCTANINYECKas! PELIETKA.
CsoiicTBa BeniecTB ¢ 3TUM TUroM cBs3u. (DK, I111)

Booopoonasa xumuueckasces3wb MeXMOICKYIIpHAs U BHYyTPUMOJICKYJISIpHAs
BOJIOPOJIHAs! CBsI3b. 3HaUEHHE BOJOPOIHOM CBSI3U AJIsl OpraHU3aIK CTPYKTYpP OMOMOIMMEPOB.
(DK, IIIT)

11071 umep v IlnacTMacchl: TEPMOILIACTHI U PEAKTOIIACTBI, UX MIPEACTABUTENN U
npuMeHeHue. BojokHa: npupoaHble (pacTUTENbHbIE U )KUBOTHBIE) U XUMHUYECKHUE
(MCKyCCTBEHHBIE U CUHTETHUYECKUE), UX NpeacTaBuTeNn U npuMeHenue. (All)

I'asoobpasnoe cocmoanue gewecmea. TpuarperaTHbIX COCTOSHUS BOJIBI.
OcoOenHocTH cTpoeHus ra3oB. MomsipHblil 00beM razoo0pa3Hbix Bemiects. (All)

[Tpumepsl ra3000pa3HbIX MPUPOIHBIX CMECEil: BO3yX, IPUPOIHBIN ra3. 3arpsi3HeHue
aTMocdeps! (KUCIOTHBIE 0K, MTapHUKOBBINA 3¢ (dekT) u 6opsda ¢ Hum. (DK, I1IT)

[IpencraBurenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO/, YIIEKUCIbIN ra3, aMMHaK,
sTwiieH. Mx nomyudenue, cobupanue u pacno3HaBanue. (All)

Kuoxoe cocmosarnueegeuwecmsa. Bona. [lorpedbnenue Bojsl B ObITY U Ha
pou3BOJACTBE. KeCTKOCTh BOJIbI U CLIOCOOBI €€ YCTPaHEHUSI.

MuHepalibHbI€ BOJIbI, X HCIIOJIb30BAaHUE B CTOJOBBIX M JIEUEOHBIX IETIAX.

Kunkue kpucramibl 1 ux npumenenue. (All)

Teepooe cocmoaHnue 6ew ecmea. AMOpQHbIE TBEp/Ible BEIIECTBA B IPUPOJIE U B
YKU3HU YeJIOBEeKa, UX 3HaueHue U npuMeHenue. Kpucrammueckoe crpoenue Beniectna. (All)

Hucnepcnuvie cucmemul. Ilonatue o tucnepcHbIx cucreMax. JlucnepcHas ¢asa u
nucrepcuonHas cpena. Knaccudukanus AUCcrepcHbIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOro
COCTOSIHUS IUCHIEPCHOMN cpeabl U AucriepcuoHHOM dasbl. (All)

I'pybonucniepcHbie CUCTEMBI: SMYIBCUH, CYyCTIEH3UHU, adpo30iu. (All)

ToukoaucnepcHsie cuctemsl: renu u 3o0mu. (OK, I1I1)

Cocmae s6ewyecmea u cmece . Bermecrsa MOJIIEKYISIPHOTO M HEMOJIEKYJIIPHOTO
CTpoeHHs. 3aKOH MOCTossHCTBA cocTaBa BemecTB. (DK, IIT)

[HonsTHE «1075» U ee pa3HOBUAHOCTHU: MaccoBas (0151 3JIEMEHTOB B COEIMHEHUH, J10JIs1
KOMIIOHEHTa B CMECH - JOJIs PUMeECEH, 101 paCTBOPEHHOTO BEIIECTBa B paCTBOPE) U
o0beMHast. [{ost BBIX0/1a MPOAYKTA pEeaKIMu OT TeopeTudecku Bo3moxkHoro. (DK, I11T)

JemoncTpanun. Mozens Kpuctauinueckoi pemetku xjaopuaa Hatpus. (ITIT) O6pasis
MUHEPAJIOB C NIOHHON KPUCTAJUIMUECKOMN pelIeTKoN: KanpluuTa, ranura. (All) Monenu
KPUCTATMUECKHUX PEUIETOK «CYXOro JbAa» (WIn nojaa), anmasa, rpadguta (wim kBapua). (I111)
Mognens monexynsl JJHK. O6pasimps! mnactmacce (henomodopmanbaeruaipie, MoJInypeTaH,
MOJUATHIICH, MTOJTUIPONHIICH, MOTUBUHIIXIIOPU) U u3enus u3 Hux. OOpasibl BOJOKOH
(1epcTh, 1IeNK, alleTaTHOE BOJIOKHO, KAIIPOH, JIaBCaH, HEMIOH) U u3aenus u3 Hux. O0pasiisl



HEOPraHUYECKUX MOJIMMEPOB (cepa IJIaCTUYeCcKasl, KBapll, OKCHUJ aJIFOMUHMS, IPUPOJAHbIE
AIIOMOCUJIMKATHI). Moiesib MOJIIpHOTO 00beMa ra30oB. TpH arperaTHbIX COCTOSIHUS BOJBI.
OO0pa31pl HAKUMK B YaHUKE M TPyOax LEHTPaIbHOTO OTOIUICHUS. KeCTKOCTh BOJBI U CIIOCOOBI
ee ycrpanenus. [Ipubopsl Ha xunkux kpuctamiax. (AIl) O6pasubl pa3nuyHbIX JUCTEPCHBIX
CUCTEM: AMYJIbCHUH, CyCIIeH3UH, a3po3oeit, reneit u 3onei. (I1IT) Koarynsuusa. Cunepesuc.
Opdext Tunnans. (I1I1)

JlaGopaTopHble onbIThI. 2. OnpeaeneHne THIAa KPUCTAITMUECKOM PeIeTKH BellecTBa U
orrcanue ero cBouctTB. (All) 3. O3HaKOMIIEHUE ¢ KOJUICKIIMEH TOJIMMEPOB: IIaCTMAcC U
BOJIOKOH M m3nenus u3 Hux. (I1I1) 4. MicnipiTanue BOJbI Ha )KECTKOCTh. Y CTPAaHEHHE )KECTKOCTU
BoJibL. (AIT) 5. O3HakoMieHne ¢ MuHepanbHbIME Bogamu. (All) 6. O3nakomieHue ¢
mucnepcHbiMu cuctemami. (ITI1)

IpakTuyeckasi padora Nel. [Tonyuenue, cobupanue u pacnosnaBanue razosn. (ITI1)

Tema 3. Xumuueckne peaknuu (8 yacon)

Peakxyuu uoywue 6e3 usmenenuss cocmaea 6euecmae. AJIIOTPONUS U
AJTOTPOIIHBIE BUAOM3MEHEHUs. [[puuuHbI aloTponuu Ha puMepe MOAUPUKAIUK KUCIOPO/a,
yriepona u pochopa. O30H, ero OMOTOTHIECKAS POJIb.

N3omepst u nzomepus. (OK, I1IT)

Peakyuu uoywue c usmenenuem cocmasea 6euecma. Peakuun
COCZIMHEHUS, Pa3JIoKEHUs, 3aMELIeHNs] 1 OOMEHa B HEOPraHUYECKON M OpraHUYeCKON XUMUH.
Peakuuu 5k30- 1 sHgoTepmuueckue. TemnoBoii 3 HekT XuMuIecKon peakiuu 1
TEPMOXMMHUYECKHUE ypPaBHEHUs. Peakinu ropeHus, Kak 4aCcTHBIN CiIydai 9K30TepMHUUECKHUX
peakuuit. (OK, I1I1)

Ckxopocmbov xumuuecxkou peakxyuu CKOPOCTb XUMUUECKON PEAKIINH.
3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMK OT MPUPOIbl PEAruPYIOLIUX BEIIECTB,
KOHLIEHTpALMy, TEMIIEPATypPbl, IUIOIAJN [IOBEPXHOCTH CONPUKOCHOBEHUS U KaTalIu3aTopa.
Peakiuu romo- u rereporennsie. [lonstre o katanuse u karaiuzaropax. DepMeHThI Kak
OMoJIOrNYecKHe KaTaln3aTopbl, 0COOCHHOCTH uX (yHkiuroHuposanus. (PK, I1IT)

Obpamumocmov xumudeckux peacxuyu it HeoOpatumeie u oOpatumpie
xuMudeckue peakuuu. COCTOSHUE XUMHUYECKOTO PABHOBECHSI [UIs1 OOPATUMBIX XMMHYECKHX
peakuuii. CriocoObl CMEIIEHNs XMMHUUECKOTI0 PaBHOBECHS Ha IIPUMEPE CHUHTE3a aMMHUaKa.
[TonsiTHE 06 OCHOBHBIX HAayYHBIX MPHUHIIUIIAX MPOU3BOICTBA HA MIPUMEPE CUHTE3a aMMHUAKa WIIH
cepHoii kucnotsl. (PK, I1I1)

Ponbv 60061 6 xumuueckoi peacxuyuu. VctuaHble pacTBOphL. PacTBOPpUMOCTH U
KJIacCU(pUKaIUs BELIECTB 110 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U
HepacTtBopuMble BemecTa. (DK, I1I1)

DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHYECKasl Tucconnanus. Kuciorel, o0cHOBaHUS U
COJIM C TOYKH 3PEHUS TeOpUH deKTponuTndeckon auccormanmu. (OK, I1IT)

XUMHYeCcKue CBOWCTBA BO/IbI; B3AUMOAECHCTBHE C METAJIIIaMH, OCHOBHBIMHU U KMCJIOTHBIMU
OKCHJIaMH, Pa3JI0KEeHHE U 00pa30oBaHKe KPUCTALTIOTUAPATOB. Peakiun ruaparanum B
oprannyeckoit xumuu. (AIl)

l'uoponrusz opcaHuyeckKux u HeOp2aHUYeCKUX COeOUHeHUIl.
Heob6patumsiii ruaponu3. O6parumsiii ruaponn3 coneid. (I1I1) Cpeda soousix pacmeopos,
8000pooubill nokasamens. (PK)

[Munponu3 opraHMyYecKUX COEUHEHUN U €r0 MPAKTUYECKOE 3HAUECHUE /IS TIOTyYEHUS
TUAPOIU3HOTO CIHUPTa U MbUTA. bronornyeckas pojib rTUApoIn3a B IIACTHUYECKOM U
9HEpPreTUIecKoM oOMeHe BemecTB U dHepruu B kietke. (I11T)

Okucaumenvno-goccmanogumenbvbHvle peakyuu. CTeeHb OKUCICHHUS.
Omnpenenenue CTeeHN OKUCIECHUS 110 Gpopmysie coeauaeHus. [lorsTre 00 OKUCIUTENBEHO-
BOCCTAaHOBUTENBHBIX peakiusix. OKUCIEHUE U BOCCTAHOBICHUE, OKUCTUTENb U BOCCTAHOBUTEIT.
(DK, IIIT)

Dnexkmponu3 DAEKTPOIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIN ITPOLIECC.
DNEeKTpOIU3 paciljiaBoOB U pacTBOPOB Ha IpUMepe Xjopuaa Hatpus. [IpakTuueckoe npuMeHeHne



ANEKTPONIH3a. DIEKTpOIUuTHIeCKoe nonyueHue amomunus. (DK, I11T)

demoncTpauuu. [Ipespamenne kpacHoro ¢ocdopa B 6emnsiit. (ITI1) OzonaTop. Moaenu
MoJieKkyJ #-OyTana u nzobytana. (I1IT) 3aBHCUMOCTb CKOPOCTH peakiiuy OT MIPUPO/IbI BEIIECTB
Ha IpUMepe B3auMOIEHCTBUS PACTBOPOB Pa3IMUHbIX KUCIOT OJIMHAKOBOI KOHIIEHTPAIUH C
OJIMHAKOBBIMU T'PaHyJIaMH LIMHKA U B3aUMOJIEUCTBUS OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METAJIOB
(Maraus, MHKA, KeJe3a) C COITHOM KUCaoTor. B3auMoaeiicTBue pacTBOPOB CEPHOM KUCIIOTHI C
pacTBOpaMu THOCYJIb(aTa HATPUs pa3InYHON KoHIeHTpauuu 1 Temnepatypsl. (I1IT) Moaens
KUIISIILEro ciosi. Pazioxenue nepokcuaa BOAOPO/a ¢ MOMOIIBIO KaTajau3aTopa (oKcuaa
mapranna (1V)) u katanassl ceiporo msca u ceiporo kaprodens. (ITIT) [Tpumeps! HeoOpaTHMBIX
peakIuii, iaynmx ¢ o0opasoBaHuEM ocajika, raza win Bojsl. (I111) BzaumoaeiicTBue nutus u
Hatpus ¢ Bonoi. (ITIT) [Tomyuenne okcuna gocdopa (V) u pactBopeHHe ero B BOJE; UCTIBITAHHE
MOJIyY€HHOTO pacTBopa jJakmycoM. OOpa3iipl KpucTamioruaparoB. McnbiTanne pacTBOPOB
JJEKTPOJINTOB ¥ HEIJIIEKTPOIUTOB Ha MPEAMET JUCCOLNALUU. 3aBUCUMOCTb CTEIIEHU
ANEKTPOIIUTUYECKON TUCCOLMAIIMU YKCYCHOM KHCIIOTHI OT pa3baBiieHust pactsopa. ['uaponus
Kapouna kaiabius. ['uaponus kapOOHATOB MIETOYHBIX METAJUIOB U HUTPATOB LIMHKA UM CBUHIIA
(). Mony4enue mpia. [IpocTeiitime OKUCIUTETBHO-BOCCTAHOBUTEIILHBIC PEAKIINH;
B3aUMO/ICHCTBUE IMHKA C COJITHON KMCIIOTOM M jkene3a ¢ pacTBopoM cyibdara meau (11).
Monens anextpoausepa. Moenb 3JIeKTPOIN3HOM BaHHbI 1715 oay4yeHus anmtoMunusd. (All)

JlaGopaTopHble onbITHI. 7. Peakiys 3aMenieHns MeIu 5KeJIe30M B pacTBOPE MEIHOTO
kynopoca. (AIl) 8. Peakuu, nmynme ¢ oOpa3zoBanreM ocajka, raza u Boasl. (I111) 9. IToxyuenue
KUCIIOPOAA Pa3IoKeHUEeM IIEPOKCH/Ia BOAOpoIa ¢ momMonibio okcuaa mapranna (1V) u karanassr
ceiporo kaprodens. (ITIT) 10. ITomydenue Bo1opoaa B3aUMOICHCTBUEM KUCIIOTHI C IITHKOM.
(ITIT) 11. Paznuunelie cnyydau ruapoiusa coieit. (OK, I1IT)

Tema 4. BemecrBa u ux coiicta (9 yacoB)

M e m a a1 vi. B3auMojeiicTBre METaNIOB C HEMETalIaMu (XJIOPOM, CEpOil i KHCIOPOIOM).
B3aumoneiicTBue 1MEI0YHBIX U HIEJIOYHO3EMEIbHBIX METAJUIOB C BOJION. DIEKTPOXUMUUECKHI
P HaIlpsSDKEHUH METallIoB. B3aumoielicTBuE METAJUIOB C paCTBOPAMHU KHUCIIOT U COJIEH.
AmomuHOTepMuUs. B3anmoeiicTBre HaTpus ¢ ITAHOJIOM U (PEHOJIOM.

Kopposus metannos. [IoHsATHE 0 XUMUYECKOU U AJIEKTPOXUMUYECKOW KOPPO3UU METAIIIOB.
CrniocoOsl 3amuThl MeTauioB oT kopposuu. (PK, I1IT)

Hememann el CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HanboJiee TUITUYHBIX
npeacTaBuTeNe HeMeTaioB. OKUCTUTEIbHBIE CBOMCTBA HEMETAIIIOB (B3aMMOJICHCTBHE C
MeTaJulaMHU U BOJIOPOJIoM). BoccTaHOBUTENNBHBIE CBONCTBA HEMETAIUIOB (B3aMMO/IEHCTBHE C
0oJiee IEKTPOOTPUIIATEIbHBIMU HEMETAJJIAMU U CJIO’KHBIMH BEILIECTBAMHU-OKUCIUTENSIMH).
(DK, IIIT)

Kucnomuv neopeanuueckue u opeanuueckue Kiaccupuxanus Kucior.
XUMHUYECKUE CBOMCTBA KUCIIOT: B3aUMOJIEHCTBUE C METAINIAMU, OKCUJIAMU METAJLIOB,
THIPOKCHIAMH METAJIIOB, COJISIMH, ClTUpTaMu (peakmus dtepudukarmm). OcoObie CBOHCTBA
A30THOM M KOHIIEHTpUpOBaHHOM cepHOi KucioTel. (DK, IIT) IIpombiuwinenrnoe nonyuenue
cepHoll Kuciomol. Xumuueckoe 3a2psisHeHue okpycaroweti cpeovl u e2o nocieocmsusi. (PK,
1)

OcnoeaHusa neopeanudeckue u opzanuyeckue. OCHOBaHUS, UX
Knaccudukanus. XMMHUUYeCKHe CBOICTBA OCHOBaHH: B3aUMOJIEHCTBUE C KUCIOTaMH,
KHUCJIOTHBIMH OKCHJAMH U cosiiMU. Pasznoskenue HepacTBopuMbIx ocHoBaHui. (DK, I1I1)

C o 1 u. Knaccuduxamus cosueil: cpeHue, KUCIble U OCHOBHbIe. XMMHYECKHE CBONCTBA
COJIEH: B3aUMOJICHCTBUE C KUCIOTAaMH, IIEJT0YaMHu, METAJJIAaMH U coJisiMu. [IpeacraBurenu coneit
U uX 3HaYeHUe. XJIOPHUI HaTpHs, KapOOHAT KanbIus, hocdaT Kaablus (CPEaHUE COH);
THIPOKapOOHATHI HATPUS M aMMOHUS (KHUCIIbIe COMM); THIpokcokapoonar memu (I1) - manaxur
(OCHOBHasI COJIb).

KauecTBenHbIe peakuu Ha XJIOpUJI-, CyJIbdar-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUS,
katuonsl xenesa (1) u (11). (OK, I1IT)

I'enemuueckas c64a3b MedcoyKalaAccamMUu HeOp2aAHUYEeCKUX U opea



HudvecKuxcoeouHenuu. [IoHITHE O TeHETUYECKOH CBA3H U TEHETHYECKUX PsJIax.
I'enernueckuit pan metania. ['enernyeckuit pan Hemeramuia. OcoOEHHOCTH T€HETUYECKOTO psaa
B oprannyeckoit xumuu. (AIl)

Jemonctpanun. Komnexmus o6pasnos meramios. (I111) BzanmopeiictBue HaTpus U CypbMBI €
XJIOpoM, kene3a ¢ cepoid. (All) 'openne maraus u anromunus B kuciopoze. (I1I1)
B3aumoneiicTBue menouyHo3emenbHbIX MeTaioB ¢ BoAou. (I1IT) B3aumoneiictBue Hatpus ¢
9TaHOJIOM, IIMHKA C YKCYCHOM KHCIIOTON. AIOMUHOTEpMUs. B3anmozeiicTBre Meau ¢
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTOMN. Pe3ynbTaTsl KOPpO3UM METAILIOB B 3aBUCUMOCTH OT
ycnoBuit ee nporekanus. (I11T) Komnekmust o6pasuoB nemetamios. (I11T) B3aumonetictue
XJIOPHOM BOJIBI C pacTBOpoM Opomuaa (noauaa) kanus. Kosmekius mpupoIHBIX OPTraHnIeCKUX
KucnoT. PazbaBiieHue KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHL. B3aumoneiictBue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI C caxapoM, IEJUTI0JI030M U Meb0. OOpa3iibl MpUPOTHBIX
MHUHEpAJIOB, COJIEPKAIUX XJIOPHU HATPUs, KapOoHAT Kaiblus, pochaT KaabIus U
ruapokcokapoonar meau (I1). OGpasibl MUIIEBBIX MPOAYKTOB, COACPKALIUX THIPOKAPOOHATHI
HATPHs U aMMOHHUS, UX CIIOCOOHOCTB K Pa3NIOKEHUIO ITPHU HAarpeBaHUU. [ ameHne coJibl yKCyCOM.
KauecTBennsle peakiuu Ha kKaTuoHbI U aHUOHBI. (I1I1)

JlaGopaTopHble onbIThI. 12. McnbiTaHne pacTBOPOB KUCIOT, OCHOBAHUH U cosei
uaaukatopami. (ITIT) 13. B3aumoelicTBrE COMSHON KUCIOTHI H PACTBOPa YKCYCHOM KHCIIOTHI C
metanamiu. (ITI1)

14. B3zaumoseiicTBUE COISTHON KUCIOThHI U PacTBOpPa YKCYCHOM KHCIIOTHI C OCHOBaHUSAMH. 15.
B3aumopeiicTBre CONSTHON KUCIIOTHI U PacTBOpa YKCYCHOM KHCI0ThI ¢ cossimu. (AlT) 16.
[Tonyuenue u cBOMCTBAa HEPACTBOPUMBIX OCHOBaHMU. 17. ['uapoan3 XJIOPUIOB U alleTaToOB
nienouHbIx MeTaiioB. (All) 18. O3HakoMieHHE ¢ KOJUIEKIUAMHU: ) METAJUIOB; 0) HEMETAILIOB;
B) KHCJIOT; T) OCHOBaHHH; ) MUHEPAJIOB M OMOJIOTHYECKUX MATEPHAIIOB, COICPIKAIIIX
HekoTopsie conu. (I1IT)

IIpakTnueckas padora Ne2. Pemienne 3KkCriepUMEHTaIbHBIX 33/1a4 Ha UACHTU(PUKALIUIO
OpraHUYecKUX U Heopranuyeckux coeaunenuil. (I111)

TemaTH4yeckoe INJIAHUPOBAHUEC IO XUMHH 11 knace.

NeNe | HaumenoBanue | MakcumanbHas | Teopetnueckoe | IIpaktuueckas | KonTponbHas
pa3IeNioB U TeM | Harpys3ka oOyueHue paborta pabora
yu-csl
1 Crpoenue 3 3 - -
aToma u
MEPUONYECKUI
3aKOH




2 Crpoenue 14 12 1 1
BEILlECTBA

3 XUMHAYECKUE 8 7 - 1
peakuuu

4 BemtectBa 1 ux 9 7 1 1
CBOMCTBa
Hroro 34 29 2 3
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