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HHOACHUTEJIBHAA 3AIIMCKA

Hacrosmas nporpamma coctaBieHa i ydanuxces xumun 11-12 kiaccos 06meo0pa3oBa-
TEJIBHBIX YUPEKICHUNA OYHO-3a09HOT0 00y4yeHus Ha 0a30BoM ypoBHe — 68 u/ron (1 u/Hen.).
JlaHHBII Kypc yyanyecs u3y4aroT nocie Kkypca xumuu 11 8—9 u 10 kimaccoB, rje oHU Mo3Ha-
KOMWJINCH C BOXHEUIIMMU XUMUYECKUMU TIOHATUSAMHU, HEOPTaHUYECKUMHU U OPraHUYECKUMHU
BELIECTBAMMU, IPUMEHSIEMbIMU B IIPOMBILUIEHHOCTH U B IOBCEIHEBHOM JKU3HU.

W3ydeHne XMMUH B CTapIIei MKoJe Ha 0a30BOM YpOBHE HAMPABICHO:

* Ha OCBOCHHUE 3HAaHUHN O XUMUYECKON COCTABJISIOLIEN €CTECTBEHHO-HAYYHON KApTUHBI MU-
pa, O BAXKHEHIINX XUMUYECKUX ITOHATHSX, 3aKOHAX U TEOPHSIX;

¢ Ha OBJIAACHUEC YMCHHUAMU IIPUMCHATD IMOJTYYCHHBIC 3HAHUA 11 0OBsICHEHHUS pa3Hoo6pa3—
HBIX XUMHYECKNX SBJICHUI U CBOMCTB BCLICCTB, IJIA OUCHKH POJIM XUMHUHU B pa3BUTUU COBPC-
MEHHBIX TEXHOJIOTHH 1 IMMOJIYYCHHHU HOBBIX MAaTCPUAJIOB,

¢ Ha pa3BUTHUC MTO3HABATCIbHBIX UHTCPECOB U HMHTCIIJICKTYAJIbHBIX cIocoOHOCTEH B Ipo-
OeCcCC CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$I XUMHYCCKHX 3HAHUU C UCII0JIb30BaHUEM Pa3IMIHBIX
HCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBXOTCPHBIX;

¢* Ha BOCIIUTAHUC y6e)KIIéHHOCTI/I B IIO3UTHUBHOU POJIM XMMHHU B )KU3HU COBPCMCHHOTI'O 00-
arecrBa, H€O6XOI[I/IMOCTI/I XUMHYCCKHU I'PAMOTHOT'O OTHOIICHHA K CBOEMY 310POBBIO 1 OKPY-
JKarouen cpene;

* Ha IPUMEHEHUE MTOJyUYEHHBIX 3HAaHUI U YMEHMH 151 0€3011aCHOrO MCII0JIb30BaHUs Be-
IIECTB U MaTepUasoB B OBITY, CEJILCKOM XO34HCTBE M HA IPOU3BOJICTBE, [IJISl PEIICHUS] TpaKTHde-
CKHUX 3a1a4 B HOBCGIIHGBHOﬁ JKU3HU, U TPCAYNPCIKICHUA $IBJI€HI/II71, HAaHOCAIIUX BPEa 340pO-
BbIO YEJIOBEKA U OKPYKAIOIIEH cpelie.

JlaHHas mporpaMma npeaycMarpuBaeT GOpMHUpPOBaHUE Y ydaluxcs oo1e yd4eOHbIX yMe-
HUH 1 HaBBIKOB, YHUBEPCAJIBHBIX CIOCOOOB JEATENLHOCTH U KIHOYEBBIX KOMIIETEHIIUH. B 3TOM
HalpaBJIeHUH IPHOPUTETAMHU JJIs Y4eOHOTr0 IpeMEeTa «XUMHUs» B CTapIiel IKosie Ha 0a30BOM
YPOBHE SIBJISIFOTCS: YMEHHE CaMOCTOSITENIbHO U MOTUBUPOBAHO OPraHU30BbIBATh CBOIO [TO3HABA-
TEJIbHYIO JeSTEIBbHOCTh (0T MOCTAHOBKHM LEJU /10 MOJIYYEHHSI U OLIEHKHU pe3yJbTaTa); onpesesne-
HUE CYIIHOCTHBIX XapaKTEPUCTUK N3y4aeMOro o0beKTa; yMEHUE pa3BEPHYTO 0OOCHOBBIBATH CY-
KICHHUS, aBaTh ONIPEIEICHHUS], IPUBOIUTH 10Ka3aTeIbCTBA; OLIEHUBAHNUE U KOPPEKTUPOBKA CBO-
€ro MOBEJICHUS B OKPY)KAIOIIEeH CpeJie; BHIMOIHEHUE B TPAKTUUYECKON JAESITEIbHOCTH U B TIOBCE-
JTHEBHOH JKU3HU 3KOJIOTMYECKUX TPEOOBaHUA; UCTIONIb30BaHUE MYJIbTUMEIUIHBIX PECYPCOB U
KOMIIBIOTEPHBIX TEXHOJIOTUI 17151 00pabOTKH, epeiadu, CucTeMaTh3aui UHpopMalyu, co3za-
HUs 0a3 NaHHBIX, IPE3EHTALlMU PE3YyIbTaTOB NO3HABATEIILHON U MPAKTUYECKON e TENbHOCTH.

Benymast poibs B packpbhITHH COAEpKaHUA Kypca XUMHUU 11 Kinacca NpuHAIIEKHUT dIEK-
TPOHHOM TEOpUH, IEPUOIUIECKOMY 3aKOHY U CUCTEME XUMHUYECKHIX AJIEMEHTOB Kak Haubosee
OOIIMM HaYYHBIM OCHOBaM XHUMHUHU.

B nanHoM kypce cucteMaTu3upyroTcs, 0000IIat0TCs U YTIyOISIFOTCS 3HAHUS O paHee U3y-
YEHHBIX TEOPHUAX U 3aKOHAX XMMHUYECKON HAyKH, XUMHUECKUX Mpolieccax u MpOoU3BOJCTBax. B
9TOM yUYalllUMCA IMMOMOTar0T PA3JIMYHBIC HATITIAAHBIC CXEMBI U Ta6J'H/IHI)I, KOTOPBIC MMO3BOJIAIOT BbI-
JIETTUTH CaMOE TJIIaBHOE, CaMO€ CYIIECTBEHHOE.

CO,Z[Cp)KaHI/IC OTUX Pa3aCIOB XUMHHU PACKPLIBACTCS BO B3AUMOCBA3U OPTaHUYCCKUX U HC-
OpTraHU4YCCKUX BCIICCTB.



Oco06oe BHUMaHUE YAETICHO XUMUYECKOMY 3KCIIEPUMEHTY, KOTOPBIN SBISIETCS OCHOBOM
(dbopMUPOBaHUS TEOPETUUECKHUX 3HAHUH. B KOHIIe Kypca BblA€NIEHbI TPU MPAKTUUECKUX 3aHATH
0000MIa01IIeTo XapaKTepa: pelIeHne SKCIIEPUMEHTABHBIX 3a/1a4 [0 OPraHu4YecKoil 1 HeopraHu-
YeCKO XUMHH, TIOTy4YeHue, COOMpaHue U pacro3HaBaHUe ra30B.

TPEBOBAHMS K YPOBHIO IIOATI'OTOBKHA
YueHHuK 10JKEH 3HATD:

GalICHelMUEe XUMUYECKUE NOHAMUSA: BEIISCTBO, XUMHUUECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIa, aTOMHAsI ¥ MOJIEKYJISIpHAsl Macca, UOH, AJNTIOTPOIHS, U30TOIIbI, XUMHUYE-
CKasi CBS3b, DJIEKTPOOTPUIATEIBHOCTh, BaJICHTHOCTh, BAJICHTHOCTh, CTEIICHb
OKHUCIICHHUSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOJICKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUSI, PACTBOPHI, JJIEKTPOJIUT U HEIJIEKTPOJIUT, IJIEKTPO-
JINTUYECKas IUCCOLMAINS, OKMCIMTEIb U BOCCTAHOBUTEIb, OKUCICHUE BOCCTA-
HOBJICHUE, TETNTIOBOM A(h(PEKT peakIuu, CKOPOCTh XUMUUECKON peaKIliu, KaTaaus,
XHMHUYECKOE PaBHOBECHE;

OCHOBHbBIE 3AKOHbI XUMUU: COXPAHEHHUSI MAacCChl BEIIECTB, TOCTOSIHCTBA COCTAaBA,
MEPUOIMYECKUI 3aKOH,;

OCHOGHblE MeOPUU XUMUU: XUMUYECKON CBSI3U JIEKTPOJIUTUYECKON TUCCOIMA-
LMY

GaJICHellue gewecmea U Mamepuaivl: OCHOBHbIE METAJUIbI M CILIABbI, CEPHAs,
COJISIHAsI, Q30THAsI, KUCIIOTHI, ET0YH, aMMHUAK, MUHEPAJIbHBIC YI00pEHUS;
YueHHUK /10J1KEH YMETh:

HA3bIBATh U3YYECHHBIE BEUIECTBA 10 «TPUBUAIBHOW UM MEKIYHAPOIHON HO-
MEHKJIATYypE;

onpeaeasTh: BaJCHTHOCTb U CTEIIEHb OKUCICHNUS] XUMUYECKHUX JIEMEHTOB, THUII
XUMUYECKOU CBS3U B COCAUHEHHUX, 3apsi/l MOHA, XapaKTep Cpelibl B BOJHBIX pac-
TBOpPAax HEOPraHUYECKUX COEANHEHUAX, OKUCINUTENb U BOCCTAHOBUTEID;
XapaKTepU30BaTh: DJIEMEHTHI MAJIbIX IEPUOOB MO MX NosoxkeHuto B [ICXO;
o0111e XMMHYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOP-
raHUYECKUX COCIUHCHUM;

O00BSICHATH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOTY
XUMHUUYECKOU CBSA3U (MOHHOM, KOBAJICHTHOM, METAJITUYECKOM ), 3aBUCUMOCTh CKO-
POCTH XMMHUYECKOU PEAaKIINU U MOJOKEHUS XUMAYECKOTO PAaBHOBECHS OT pa3iIny-
HBIX (DAKTOPOB;

BBINOJIHATH XUMHYECKHI IKCIIEPUMEHT 110 PAaCIIO3HABAHUIO BAXKHEMIINX HEOP-
raHUYECKUX BEIIECTB;



® IPOBOJIMTH CAMOCTOSITENIbHBIN MOUCK XUMUYECKON HH(OPMALIUY C UCTIOIH30BA-

HHUEM pa3JIMYHbIX KCTOYHUKOB,

Hcnoab3oBaTh NpUOOpeTéHHDbIE 3HAHNS U YMEHHUS B IPAKTHYECKOMH esiTe/b-

HOCTH U NIOBCETHEBHOM KM3HHU JIA:

OOBSCHEHUS XHUMHUUYECKUX HBHGHHﬁ, MMPOUCXOIAIINX B IIPUPOJIC, 6BITy, Ha IIpOoun3-

BOJICTBC;

HKOJIOTMYECKU I'PaMOTHOTO NIOBEACHUS B OKPYXKAIOLIEH Cpee;

OICHKH BJIMAHHA XUMHUYCCKOI'O 3aIrpA3HCHUA Oprmammeﬁ CpCabl Ha OpPraHU3M

YCJIOBCKA U APYTUC JKUBBIC OPTaHU3MBbI,

0e301macHoro O6paH_[€HI/ISI C TOPIOYMMH U TOKCHUYHBIMH BCIICCTBAMM, JIa6opaTop-

HBIM 000pYy/I0BaHUEM;

IPUTOTOBJIEHHE PACTBOPOB 33JaHHOM KOHIIEHTPALlMU B OBITY W HA MPOU3BOJICTBE.

YueoHo-TemMaTnueckui miian 11 kiacca

Ne Tema Koaunuect- B Tom uncie Ha
w/n BO YPOKH | NpaKTHYECKHE | KOHTPOJbHbIE
1acos 3aHATHSA padoTsI
34 58 2 2
IloBTOpEHHE Marte- 3 3 - -
pualia U3y4eHHOTO B
Kypce xumuu 10
KJ1acca
1. | Teoperuueckue 31 27 2 2
OCHOBBI XHMHH
1.1 | Baxueiinme XuMmnde- 5 5 - -
CKHE€ MOHATHS U 3aK0-
HBI
1.2 | Iepuomuueckuii 3a- 5 5 - -
KOH U MepuoIndeckas
CHCTEMA XMMUYECKUX
anemenTtoB J[.1.
MenneneeBa Ha OCHO-
BE YUCHUS O CTPOCHUH
aToOM
1.3 | Crpoenue BeriecTBa 8 6 1 1
1.4 | Ctpoenue BemecTBa 13 11 1 1




YueoHO-TeMaTHYeCcKHH J1aH 12 Kiacca

Ne Tema Koanuecrt- B ToM unciie Ha
) BO YPOKH NPAKTHYECKHE | KOHTPOJIbHbIE
n/n
4acoB 3aAHATHSA padoThI
2. | Heopranmyeckas 34 28 4 2
XUMUA
2.1 | Merauisl 13 13 - -
2.2 | Hemeraiuisl 8 7 - 1
2.3 | 'enernueckas CBS3b 13 8 4 1
OpraHUYecKuX U He-
OpPraHUYECKUX COEJIH-
HEHUU

Conep:xkanue TeM Kypca xumum 3a 11-12 kaacc

11 kaacc

IloBTOpeHne marepuasa usydyeHHoOro B kKypce xumuu 10 kiacca (3 4)
CtpoeHue 1 CBOMCTBA OPraHMYECKUX BEILIECTB.

1. TEOPETUYECKHUE OCHOBbBI XUMHNHN
Tema 1.1 Baxxneiilune XuMUYeCKMe MOHATHSI M 3aKOHBI (5 1)

AtoMm. Xumudeckuii anemMeHT. M3otornel. [IpocTsie U cloXHbIE BEIIECTBA.
3aKOH COXPAHEHMS MACChl BEIECTB. 3aKOH COXPAHEHMS W IPEBPALICHUS YHEP-
I'MM [IPY XMMHAYECKHUX PEaKIUAX. 3aKOH IMOCTOSIHCTBA cOCTaBa. BemecTsa MoJieKy-
JIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tema 1.2 lleproanyecKri 3aKOH U NEPHOANYECKAs CHCTEMA
xumMmn4yeckux diemMenToB JI. M. MenaeneeBa Ha OCHOBE YUYeHHMS O CTPOCHHUU
aToMoB (5 4)

AToMHBIE OpOuTaNy, S-, p-, d- u /-opoutamu. OCoOEHHOCTH pa3MEIICHHUS IJIEKTPO-
HOB IO OpOMTaNsIM B aToMax MajblX M OOJBIIMX MEPUOAOB. DHEPreTUUECKUe
YpOBHH, NOAYPOBHU. CBS3b MEPUOANYECKOTO 3aKOHA U MEPHOJUYECKON CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C TCOPHUEH CTPOCHHS aTOMOB. Kopomkuil u OIuHHbBIU 6a-
puanmsl madbauysbl Xumudeckux snemenmos. I1onoxeHne B IepuoguIecKoi CUCTe-
me [[. . Menneneesa Bo1opoa, JIAHTAHOUI0B, AKTUHOUIOB U UCKYCCTBEHHO I1O-
JYYEHHBIX JIEMEHTOB.



BaneHTHOCTh U BaJIGHTHBIE BO3MOKHOCTH aTOMOB. HepI/IOI[I/I‘—ICCKOG HN3MCHCHHC
BAJICHTHOCTH U pasME€pPOB aTOMOB.

Pacyernbie 3agavm. Breraucnenus MacCCHI, o0beMa WMIJIM KOJHWYECTBa BCIICCTBA
110 M3BECTHOU MacCcCc, O6’I)€My HJIX KOJIMYCCTBY BCHICCTBA OAHOI'O M3 BCTYIIUMBIINX
B PCAKINIO UJIN ITOJIYYUBIINXCA B PC3YJIbTATC PCAKIINU.

Tema 1.3 Ctpoenue BemecTna (8 1)

Ctpoenne BemecTBa. Buibl 1 MeXaHU3Mbl 00pPa30BaHUS XUMUYECKOUN CBSI3H.
Nonnas cBsa3p. Katnonsl 1 annonsl. KoBasieHTHas HenosspHas cBsa3b. KoBaneHT-
Has MOJIIpHAs CBs3b.. MeTamnueckast CBsi3b. Bodopoonas ces3b. INEKTPOOTpHUIIa-
TeabHOCTh. CTeneHb OKucieHus [Ipocmpancmeennoe cmpoenue MoneKyl Heopea-
HUYECKUX U OP2aAHUYECKUX GeUYeCmS.

TuIbl KPUCTAIITMYECKUX PELIETOK U CBOMCTBA BEIIECTB.

[TpuunrHBl MHOTOOOpA3MUsi BEIIECTB: MU30MEPHsI, TOMOJIOTHS, AJTIOTPONHS, U30-
monus.

Hucnepcubie cucteMbl. Mctunubie pacTBOpbl. CriocoObl BHIpaKEHUSI KOHIICH-
Tpalld pacTBOPOB: MAaccoBas JI0Js1 PACTBOPEHHOIO BEUIECTBA, MOJIAPHASL KOHYEH-
mpayus. Konnouonwvie pacmeopul. 3o1u, 2enu.

JeMoHcTpanuu. Mojielld MOHHBIX, aTOMHBIX, MOJEKYJISIPHBIX U MeTainye-
CKHUX KpHUCTAJUIMYECKUX pemeTok. Dpdexkt Tun gan 5. Moxpenu MOieKysl U3oMe-
pPOB, TOMOJIOTOB.

IIpakTnueckas padora Nel. [IpuroroBneHue pacTBOpOB C 3aJaHHOW MOJISIP-
HOW KOHLECHTPAIUEH.

Pacuernbie 3agaumn. Bpluucienue Macchl (KOJIMYECTBAa BEIIECTBA, 00bEeMa)
MPOJYKTa PeaKUUu, €CIU AJis €ro MOJTYYEHHUs JaH PacTBOp C ONPEEIeHHOW Mac-
COBOU JI0JIEW UCXOJTHOTO BEIIECTBA.

Tema 1.4 Xumudeckue peakuuu (13 1)

Knaccudukanysa XuMUYeCKHX peakiuii B HEOPraHWUYECKOW W OpPTraHUYeCcKOu
XUMUH.

CKOpOCTh peakiliu, €€ 3aBUCMMOCTh OT Pa3IM4YHBIX (PaKTOpOB. 3axow Oeticm-
syrowux macc. Inepeus akmusayuu. Karanus u katamuzatopbl. OOpaTUMOCTh pe-
akiui. XuMH4ecKoe paBHoBecrue. CMeneHne paBHOBECHS IO JCUCTBUEM Pa3JINY-
HBIX (pakTopoB. [Tpuniun Jle-Ilarense. [Ipon3BoacTBO CEpHON KHCIOTHI KOHTAKT-
HBIM CITOCOOOM.

OnekTpoautuueckas auccouuanusi. CuibHbIE U clla0ble JJIEKTPOJUTHL. Ku-
CIOMHO-0CHOBHble 83aumooelicmauss 6 pacmeopax. Cpela BOIHBIX PacTBOPOB:
KHCIas, HeUTpanbHas, 1menounas. Mounoe npoussederue 600vl. BogopoaHblil mo-
kazarenb (pH) pactBopa.

['maposn3 opraHnyecKuX U HEOPTaHUYECKUX COEAUHECHUM.



JleMoHCTpanum. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIEHTPALUU U TEMIIe-
patyphbl. PasznokeHue nepokcuaa BoJOpoJa B MPUCYTCTBUU KaTaiuzaTopa. Ormpe-
JIeJICHUE CPEeJbl PAacTBOPA C MOMOIIbIO0 YHUBEPCATILHOTO HHINKATOPA.

JlabopatopHble onbIThl. [IpoBeneHne peakiuii HOHHOTO OOMEHA JJIs XapaKTe-
PUCTUKH CBOMCTB 3JIEKTPOJIUTOB.

IIpakTuyeckas padora Ne2. Brnusinue pa3nuuHbiX (akTOpOB Ha CKOPOCTh XU-
MUYECKON peaKiuu.

Pacuernble 3agaum. Beraucienunss macchl (KOJWYECTBA BEIIECTBA, 00BEMa)
IPOJIYKTa PEAKUUH, €CIM M3BECTHA Macca MCXOJHOIO BEUIECTBA, COJAEPKAILErO
ONPEAECICHHYIO JOJIIO PUMECEH.

12 kiaace

2. HEOPTAHUYECKASA XUMUA
Tema 2.1 Metanuabl (13 1)

[TonoxkeHne MeTasioB B MEPUOAUYECKON CUCTEME XMMHYECKUX AJIEMEHTOB /l.
N. MenneneeBa. DIEKTPOXUMUYECKUNA Psii HANpsDKeHUM MertamwioB. OOiiue cro-
COOBI TMOJYYEHUSI METAIOB. DJIEKTPOJU3 PAacTBOPOB M paciuiaBoB. [lowamue o
koppo3uu memanos. Cnocodwsl 3auumul om KOppo3UU.

O030p METAJIOB IMaBHBIX MOArpyNHn (A-rpymim) NepuoauYecKOd CUCTEMBI XH-
MHYCCKUX AJIEMEHTOB .M. Menneneesna.

O030p MeTauIoB MOOOYHBIX moArpynn (B-rpynmn) nmepuoandeckoil crucTeMbl
XUMHUYECKUX 3JIEMEHTOB (Me/b, IMHK, MUMAaH, XPOM, KEII€30, HUKEb, NIAMUHA).
CnuiaBbl METaJIIOB.

OKcCHUIbI ¥ TUAPOKCUABI METAIIIIOB.

JMeMoncTpanuu. O3HakOMJIEHHE ¢ 00pasllaMl METAJIOB U MX COCAMHECHHM.
B3auMopaencTBre MIENOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB ¢ BOJOW. B3anmo-
JICHCTBHE MM C KHCIOPOJOM U cepoil. DnekTposu3 pactBopa xiaopuaa meau (I1).
OMnbITEI IO KOPPO3UH METAJIOB U 3aLIUTE OT HEE.

JlaGopaTopHble onbIThbl. B3auMoaeiicTBHEe IMHKA U KeJie3a C PaCTBOPAMU KH-
CJIOT W mIenoYeil. 3HaKOMCTBO C oOpasliaMi METaJIOB U UX pyaamu (padoTa c
KOJIJICKIIUSIMU ).

PacuerHnblie 3aga4u. PacdeTsl 10 XUMUYECKUM YPABHEHUSAM, CBSI3aHHBIE C MAac-
COBOM JI0JIEW BBIXOJIA MPOYKTA PEAKIIUUA OT TEOPETHUECKH BO3ZMOKHOTO.

Tema 2.2 Hemeraiasbl (8 1)

0030p cBOICTB HEMETALIOB. OKHCJIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOI-
CTBa TUIIMYHBIX HeMeTAJI0B. OKCHIbI HEMETAJJIOB M KHCJIOPO/ICOAEpPKAIIHe
KHCJI0ThI. BogopoaHblie coeIlUHEHUsI METAJJIOB.
JMemoncTpamun. O6pa3npl HeMeTauioB. OOpasnbl OKCHIOB HEMETAIIIIOB M KH-
CJIOpOJICOoAepKAIINX KUCIOT. ['openne cepwl, pocdopa, xene3a, MarHusi B KUCIIO-
poze.



JlabopaTopHble onbITHl. 3HAKOMCTBO ¢ 00Opa3liaMu HEMETAJUIOB U UX MPUPO/I-
HBIMH COEMHEHUSMH (paboTa ¢ KoUIeKIusIMH). Pacrio3HaBaH#e XJIOPUIOB, CYIIb-
¢daroB, kapOOHATOB.

Tema 2.3 Tenermueckasi CBA3b HEOPraHMYECKHX H OPraHHYEeCKHX BEIIeCTB.
(139)

['eneTrdeckas CB3b HEOPTAHMIECKUX M OPTAHUYECKHUX BEIECTB.

PacuerHble 3agauu. Perenue pacuéTHBIX 3a7a4 Ha BRIUMCICHUE MACCHI (KOJIH-
YecTBa BElIeCTBa, 00bEMa) MPOIYKTa PEaKIMH, €CIM M3BECTHA Macca MCXOIHOTO
BEIIECTBA, COAEPIKAIIETO ONPENETEHHYIO OO MTPUMECEH.

IIpakTHyeckune padoThI:
Ne3. Pemienue skcriepuMeHTaIbHbIX 3a7a4 10 HEOPraHNYECKOW XUMUH;
Ne4. Pemienue sKkCcriepuMEHTaIbHBIX 3a0a4 [0 OPraHUYECKOW XUMHUH;
NeS. Pemienue npakTuueckux pacyeTHBIX 3a/ady;

Ne6. [Tonryuenue, coOMpanue U paclio3HaBaHHUE ra3oB.

TpeboBaHusi K yPOBHIO NOJATOTOBKH BbIIIYyCKHUKOB

B pesynbrare uzydeHus XuMuu Ha 6a30BOM YPOBHE YUCHHK JOJKEH
3HATH/TIOHUMATh:

* BKHEUIINE XMMUYECKHUE MTOHATHS: BEIIECTBO, XUMUYECKHUM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIJIBHBIE ATOMHAS U MOJIEKYJISIPHAS MACChl, MOH, aJUIOTPOIIHS,
U30TOIIbI, XMMUYECKAs CBA3b, BAJICHTHOCTD, CTEIICHb OKUCIICHUS, MOJIb, MOJIIPHAs
Macca, MOJISIpHBIM 00beM, BEIIECTBAa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOe-
HUs1, PaCTBOPBI, JIEKTPOJIUT U HEDJIEKTPOJIUT, JJIEKTPOJIUTHUECKAS JUCCOLUALINS,
OKHUCJIUTENIb U BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJIEHHUE, TEIIOBOM 3(PeKT
pEeaKIuu, CKOPOCTh XMMUYECKOW PEaKIMH, KATAIN3, XUMUYECKOE PAaBHOBECHUE, yT-
JIEPOJHBINA CKeNeT, PyHKIMOHANbHAs IPyIa, H30Mepusi, TOMOJIOTHS;

* OCHOBHBIE 3aKOHbI XUMHUH: COXPAHEHUS MACCHI BEIIECTB, IOCTOSHCTBA CO-
CTaBa, IEPUOJUYECKUN 3aKOH;

®* OCHOBHBLIC TCOPHUU XUMHUU: XUMHUYECKOMU CBiA3HU, BHCKTPOHHTHQGCKOﬁ JAUCCO-
nuanruu, CTpOCHUA OPraHnidCCKUuX COCHHHCHHﬁ;

* BaXKHEHUIIIME BEIIECTBAa U MaTepUaIbl: OCHOBHBIC METAJLIbI M CIUIABBI, CEP-
Hasl, COJIsTHasl, a30THAsl U YKCYCHAsl KUCIIOTHI, IIEeJI0YH, aMMHaK, MUHEpaIbHbIE
yao00peHusi, METaH, dTUJICH, alleTUJIeH, O€H30J1, 3TaHOJI, )KUPbI, MbLJ1a, TJIF0K034,



caxapo3a, KpaxmaJ, KJICTYaTKa, 6CJ'IKI/I, HCKYCCTBCHHBIC U CUHTCTUYCCKUC BOJIOK-
Ha, Kay4yKH, IJI1aCTMACChI;

YMETB:

* HA3bIBaTh U3yUCHHBIC BEIIECCTBA 10 TPHBHAIHHON HITH MEXITyHAPOTHOU HO-
MEHKJIaType;

* onpeacisiTh BAJICHTHOCTL U CTCIICHL OKHUCJICHUA XUMHUYCCKUX 3JICMCHTOB,
THUI XUMHYECKOM CBS3U B COCAMHCHUAX, 3apsa HOHA, XapaKTCP CPEaAbl B BOAHLIX
pacTBOpax HCOPraHUICCKUX CoeHHHeHHﬁ, OKHCJIMTCJIb U BOCCTAHOBUTCIIb, IIPU-
HaJICKHOCTDb BCUICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX COG,ZII/IHGHI/If/'I;

* XapaKTEPHU30BaATh DJIEMEHThI MAJIBIX TIEPUOJIOB MO UX IMOJIOKEHUIO B TIEPUO-
nuueckoi cucteMe /1. Y. MeHneneeBa; o01re XMMAYECKHE CBOMCTBA METAJLIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPraHUYECKUX COCIMHEHMUI;
CTPOCHHUE U XMMUUYECKHUE CBOMCTBA U3YYEHHBIX OPTAaHUYECKUX COCTUHEHU;

* 00BACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHMUSI, IIPU-
POJly XUMUYECKOMU CBSA3H (MOHHOM, KOBAJICHTHOW, METAJIIMUECKOH ), 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOM PEAaKIUH U MOJOKEHNUSI XUMUYECKOTO PaBHOBECHUS OT pas-
JUYHBIX (PAKTOPOB;

* BBINIOJIHATh XUMHUUYECKHUI OKCIICPUMCHT I10 PaCIIO3HABAHHIO Ba)KHEHIIINX HE-
OPTraHUYCCKHUX U OPTaHNYCCKHUX BCIICCTB,

* IPOBOJIUTH CAMOCTOSITEIHHBIN MOUCK XUMUYECKON MH(POPMAIINH C UCTIOIb-
30BaHHEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3AaHHMN, KOMITBIOTEP-
HBIX 0a3 JaHHBIX, THTEPHET-PECYPCOB);

* UCII0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUU JIs1 00pabOTKHU U Mepeaavu Xu-
MUYECKOM MH(pOpMaIK U €€ MPEACTABICHHS B pa3IMUHbIX (popmax;

UCIIOJI30BATh IPUOOPETEHHBIC 3HAHUS M YMEHUSI B TIPAKTUIECKOM JIeATeINb-
HOCTH U TIOBCETHEBHOW KU3HU C LEIIBIO:

* 00BSICHEHUSI XUMUYECKUX SIBJICHUM, MPOUCXOAIINX B IPUPOJIE, OBITY U Ha
ITPOU3BOJCTBE;

* ONPEAEIIEHNS] BO3MOKXHOCTH IMPOTEKAHUS XUMUYECKUX IIPEBPALLICHUN B pas3-
JIMYHBIX YCJIOBHUSX U OLIEHKHU UX ITOCIIEICTBUN;

¢ OKOJIOTHYCCKHU I'PaMOTHOI'O ITIOBCACHU B OprXcanmeﬁ Cpeac,



* OLICHKH BJIMSIHUSL XUMHAYECKOT0 3arpsi3HEHNS OKPYXKAIOIIEN CpelIbl Ha Opra-
HU3M YEJIOBEKA U IPYTUE )KUBBIE OPraHU3MBI,

* 0€30MaCHOT0 0OpAIllEHUs C TOPIOYMMU U TOKCUYHBIMU BEIIECTBAMH, J1a00-
paTopHBIM 000pYIOBaHHUEM;

* IIPUTOTOBJICHUS PACTBOPOB BaHaHHOﬁ KOHIICHTPAlIHH B 6I)ITy " Ha IIpOu3-
BOJZICTBC,

* KPUTHYECKOU OIIEHKH JJOCTOBEPHOCTH XUMHYECKOU MH(POPMAITUH, TIOCTY-
MAKOIIEH U3 PA3HBIX UICTOYHUKOB.

IIpoBepka U OLEHKA 3HAHUUW U YMEHUH yYAIUXCH

Pe3ynbrarhl 00y4eHUs: XUMUU JAOJKHBI COOTBETCTBOBATH OOLIUM 3aa4am
IpeaIMeTa U TPEOOBAHMSM K €r0 YCBOEHHUIO.

P€3YHBTaTI>I 06y‘IeHI/IH OLCHUBAIOTCA I10 MATHOAUILHOM CUCTEME. HpI/I OLCH-
KC YUUTBIBAIOTCA CICAYIOINC KAYCCTBCHHBIC ITIOKA3aTCIIM OTBCTOB!

riryorHa (COOTBETCTBUE N3YYECHHBIM TEOPETHUECKUM 0000IIECHUSIM);

OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IIpOrpaMMe YMEHHUSM IMPUMEHSITh
MOJTYYEeHHYI0 HH()OPMAIIHIO);

MOJIHOTA (COOTBETCTBUE 00BbEMY ITPOrpamMMbl U MH(POpMAIUK yueOHUKA).

[Ipu olLIeHKE YYUTHIBAIOTCS YUCIIO U XapaKTep OMIMOOK (CyIIECTBEHHBIE WU
HECYILIECTBEHHBIE).

CymiecTBeHHbIE OITMOKHM CBA3aHbl C HEJOCTATOYHOM rITyOMHON M OCO3HAHHO-
CTBIO OTBETA (HapUMep, YYEHUK HEMPABUIIBHO yKa3all OCHOBHbIE TPU3HAKH MOH -
TUH, SIBJICHUHN, XapaKTePHbIE CBOMCTBA BEIIECTB, HEMPABMWIHHO CHOpMYIUPOBAT
3aKOH, IMPABUJIO U T.II. WIM YYEHUK HE CMOT IPUMEHUTh TEOPETUYECKHUE 3HAHUS
JUIs OOBACHEHUS U MPEACKa3aHus SBJICHUH, YyCTAHOBICHUS IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€i, CPABHEHHUSI U KJIACCU(PUKALIUU SABJICHUM U T. 11.).

HecymecTBeHHbIE OMIMOKYU OMPECIISIFOTCS. HEMTOJIHOTOM O0TBETa (Hampumep,
yIyIEHNEe U3 BUIa KAaKOTO-TH00 HEeXapaKTEepHOTo (pakTa mpu ONMUCAHWUHU BEIECTBA,
nporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMUCKH, TOMYIIEHHBIC TI0 HEBHUMa-
TEJIHLHOCTH (HaIpuMep, Ha 1Ba U 0oJiee ypaBHEHHS PEaKIMil B TIOJTHOM HOHHOM
BHJIE JIOMYIIIEHA OJIHA OlMOKa B 0003HAUEHUH 3apsijia HOHA).
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Pe3ynbrarel 00yueHHs MPOBEPSIOTCS B MPOIIECCE YCTHBIX U MUCHbMEHHBIX OT-
BETOB YYalllUXCs, & TAK)KE IIPU BBIIOJHEHUU UMU XUMUYECKOTO HKCIIEPUMEHTA.

Ouenka TeopeTHYeCKUX 3HAHUI

OTMmeTKka «5»: OTBET IOJHBIN U HpaBI/IHLHHﬁ Ha OCHOBAaHHUHN N3YYCHHBIX
TGOpI’Iﬁ; MaTCpuall N3JI0KCH B OHpGI[CJ'IéHHOﬁ JIOTUYECKOM IIOCJICAOBATCIbHOCTH,
JIUTCPATYPHBIM A3BIKOM, OTBCT CaMOCTOSITCJIbHBIM.

OtmeTka «4»: OTBET IOJHBIN U HpaBI/IJIBHBIﬁ Ha OCHOBAHHWHN N3YYCHHBIX
TGOpHﬁ; MaTCpuall U3JIOKCH B OHpG,[[GJIéHHOﬁ JIOTUYECKOM IIOCJICAOBAaTCIbHOCTH,
IIpHU 5TOM JOIIYIOCHBI ABC-TPHU HCCYIICCTBCHHLIC OIHI/I6KI/I, HCIIPAaBJICHHBIC I10 TPC-
OOBaHUIO YUUTCILA.

OtmeTka «3»: OTBCT HOHHI)Iﬁ, HO IIpHU 3TOM OOIIYyIICHA CYIICCTBCHHAA
OITMOKA MJIM OTBET HGHOHHBIﬁ, HECBSI3HBIM.

OtrMeTKa «2»:  TpU OTBETE OOHAPYKEHO HEMOHUMAHHE YYalllUMCSI OCHOB-
HOTO coZiep KaHMsI y4eOHOr0o MaTepHralla Wid JOIYIIEHbI CYIIECTBEHHbIE OIIMOKH,
KOTOPBIE YYalLUNCA HE MOKET UCIIPABUTH IIPU HABOJSIIMX BOIPOCAX YUUTEIIA.

OuneHka 3KCNepuMeHTAIbHBIX YMEHUH

OreHKa CTaBUTCS HA OCHOBAHWY HAOJIOACHUS 32 yYallUMCS U TMCbMEHHOTO
oTdera 3a padory.

OT1meTka «5»: paboTa BBITIOIHEHA MTOJTHOCTHIO U MPABUIIBHO, CJIeJIaHbI
MpaBUJIbHBIC HAOJIOCHUS 1 BBIBOJIBI; SKCIICPUMEHT MTPOBEIEH 110 TUIaHY ¢ YIETOM
TEXHUKHU OC30ITaCHOCTH M MPABUIJI pabOTHI C BEIIIECTBAMHU M 000PYI0BAaHUEM; TIPO-
SIBJICHBI OPTaHU3AIIMOHHO-TPYAOBBIC YMEHUS (TTOAACPKUBAIOTCS YHCTOTA pabovero
MeCTa U TOPSI0K Ha CTOJIE, 9KOHOMHO HCITOJIB3YIOTCSI PEAKTHBHI).

OtrMmeTka «4»: paboTa BHITIOJIHEHA MTPaBUIILHO, C/IETaHbl TPaBUIIbHBIC Ha-
OJIFOICHUST ¥ BBIBOJIBI, HO TIPU STOM SKCIIEPUMEHT MPOBEJEH HE TOTHOCTHIO UIIH
JOTYIIEHBI HECYIIECTBEHHBIE ONTUOKM B pabOTe C BEIIECTBAMU U 000PYIOBAHUEM.

OtrMmeTka «3»: paboTa BHITIOJIHEHA MMPABUIILHO HE MEHEE YeM HAIOJIOBUHY
VI JTOTMYIIIEHA CYIIECTBEHHAs OMUOKA B X0JI€ DKCTICPUMEHTA, B 00bSICHEHUH, B
odopmieHNN pabOTHI, B COOIOICHUN MTPABUI TEXHUKU O€30MaCHOCTHU MIPHU padoTe

C BEIIeCTBAaMHU U 000pY0BaHUEM, KOTOPAsk UCIIPABIISIETCS IO TPEOOBAHUIO yUUTE-
TS
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OtrMeTKa «2»:  momymieHsI Be (1 OoJiee) CYIeCTBEHHbBIE OMMUOKH B XO/I€
AKCTIIEPUMEHTA, B 00BSICHEHHH, B 0()OPMIICHUH pabOThI, B COOJIFOACHUY TTPABUII
TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ BellecTBaMU U 000PYJ0BaHUEM, KOTOPHIE
y4Yaluics He MOKET UCTIPABUTh JIaXKe TI0 TPEOOBAHUIO YUUTEIIS.

Ouenka yMeHMil pemiaTh IKCIIEPUMEHTAIbHbIE 321a41

paboTa BBHITIOJTHEHA TTOJIHOCTHIO U TIPABHIIBHO, CJIeJIaHbl IIPaBUJILHbBIC Ha-
OJIIOJIEHUS U BBIBOJIBI,

OtrMmeTka «5»: AKCIIEPUMEHT MPOBEAEH M0 TUIaHY C Y4ETOM TEXHUKHU
0€30MacHOCTH U MTpaBUJ pabOThHI C BEUIECTBAMU U 000PYI0BAHUEM; TPOSBICHBI
OpraHU3alMOHHO-TPYA0BbIE YMEHUS (TIOACP>KUBAIOTCS YUCTOTa pabodyero Mecrta
Y TIOPSIIOK Ha CTOJIE, SKOHOMHO HCIOJIB3YIOTCSI PEAKTUBBI).

OtmeTka «4»: pa60Ta BBIIIOJIHCHA ITPAaBUJIbBHO, CACIAHbI IIPABUJILHBIC HA-
6JHOII€HI/I}I H BBIBOJbI, HO IIPHU 3TOM SKCIICPUMCHT HpOBeI[éH HC ITOJIHOCTBIO HJIN
AOIIYHICHBI HCCYIICCTBCHHBIC OIIIMOKY B pa60Te C BCIICCTBAMH " 060py,Z[OBaHHeM.

Ormerka «3»: paboTa BBITIOJIHEHA MMPABUIILHO HE MCHEE YeM HAITOJIOBHHY
WM TOMYIIIEHA CYIIECTBEHHAs OIMMUOKA B X0/1€ SKCTICPUMEHTA, B O0OBSICHCHHUH, B
odopmiteHNHU pabOThI, B COOJIFOACHUH TTPAaBUII TEXHUKH O€30ITaCHOCTH MpHU padoTe
C BeIlleCTBaMHU U 000pyAO0BaHHUEM, KOTOpas UCIIPABJISAETCS M0 TPEOOBAHUIO YUUTE-
JIel.

OrMmeTka «2»:  gomyuieHsl aBe (M 00Jee) CylIeCTBEHHbIE OLIMOKU B X0/1€
IKCIIEPUMEHTA, B 00bsICHEHNH, B 0(hOpMIIEHUN PAOOTHI, B COOTIOACHUH MPABUII
TEXHHUKHU OC30ITaCHOCTH MPHU PabOTe C BelleCTBaMU U 000pyA0BaHUEM, KOTOPHIS
y4Yalunics He MOKET UCTIPABUTh JIaXKe TI0 TPEOOBAHUIO yUUTETIS.

OueHka yMeHHil peliaTh PacY€éTHbIE 3a1a41

OtMmeTKka «5»: B JOTMYECKOM PacCyXJI€HUU U PELICHUH HET OUIMOO0K, 3aja-
Yya pelieHa paoHaIbHbIM CIIOCOOOM.

OrMeTKka «4»: B JIOTMYECKOM PaCCyKICHUH U PELIEHUH HET CYIIECTBEHHBIX
OLIMOOK, HO 3a/1aya pelIeHa HepallMOHAIBHBIM CIIOCOOOM MJTH IOMYILIEHO He Ooee
JIByX HECYUIECTBEHHBIX OIIMOOK.

OtrMeTKa «3»: B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIHUOOK,
HO JIOMYIIIEHA CYIIECTBEHHAs OMMUOKA B MATEMaTHIECKUX pacuéTax.

OTMeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OITMOKH B JIOTHYECKOM PaCCYXkKIe-
HUH U PELICHUU.
12
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OueHka NUCbMEHHBIX KOHTPOJIbHBIX padoT

OTMeTKa «5»: OTBET NOJHBIN U MPABUIIbHBIA, BO3MOKHA HECYILIECTBEHHA
OIIIKOKA.

OT1meTka «4»: OTBET HEMOJIHBIN WIH JIOMYIIEHO HEe 00Jiee IBYX HECYIIeCT-
BEHHBIX OIIMOOK.

OtmeTka «3»: pa60Ta BBIIIOJIHCHA HC MCHCC YCM HAIIOJIOBHHY, JOITYIICHA
OJlHa CYIICCTBCHHAA omuoOKa u ABC-TPpHU HCCYHICCTBCHHBIC.

OTMmeTKka «2»: pa60Ta BBIIIOJITHCHA MCHCC YCM HAIIOJIOBUHY HUJIN COACPIKUT
HCCKOJIBKO CYHICCTBCHHBIX OIMOOK.

[Ipu olieHKE BBIMOIHEHUS MMCbMEHHOW KOHTPOJBbHON paboThl HEOOXOAUMO
YUUTHIBATh TPEOOBAHUS €TUHOTO OpPorpaduyecKoro pekuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIbHYIO pab0OTy KOPPEKTUPYET MPEIIIECTBYIO-
1€ OTMETKH 32 YETBEPTh, MOJIYTOIUE, TO/I.

Dopmol KOoHmpoaA:
Texymuii KOHTpoJb 1O Temam 1-3.
Tekymuii KOHTpOJb MO Teme 4.
Texymuii KOHTpOJIb MO TemaMm 5-6.
WTOroBeiii KOHTPOJIb 3HAHWW 3a Kypc XMMHMM 12 Kiacca.

Jumepamypa u cpeocmea ooOyuenusn:
Pymsutuc I'.E., ®enpaman @.I'., Heoprannueckas xumus, yaeOHuk s 11
Kiacca oOmieoOpazoBarenbHbIX yupexaeHuii, M., «IIpocsemenue» 2008
M.B. 3yeBa, H.H. I"'apa, KouTponbsHbie u npoBepoyHbie paboThl 1mo xumuu 10-
11 xiaccel, METOIUYECKOE TMOCOOME, 2-€ U3aHNe, UCIIPABICHHOE B JIOTTOTHEH -
Hoe , M., «JIpoda», 1998r.

Metoauueckue pexkomernaanuu ais yauteneit — CI10.: CnenuanbHas qureparypa,
1999.

DJIEKTPOHHBIE YPOKHU U TECTHI:

«BoaHbIe pacTBOPB»

«KuCIIOTBI 1 OCHOBaHUSI»

«BelecTBa u ux nNpeBpamieHus»

«C0XHBIE XUMHYECKHE COSTUHEHUS B TIOBCEIHEBHOM KU3HNY

5. «BuptyanpHas XxuMmu4eckas 1adbopaTopus
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