PaGouyasi nporpaMma no Xumuu
11 kanace
[TosicHuTenbHas 3anucKa

Pabouas nporpamMma no XuMuM coctaBiieHa Ha ocHOBe DenepanbHOr0 KOMIOHEHTA TOCYJAPCTBEHHOIO CTaHJapTa CPEIHEro
oOmero o0pa3oBaHMs, MPUMEPHOM MPOTrpaMMbl OCHOBHOTO o0OIIero oOpa3oBaHMsI MO XMMHM M aBTOPCKOM MPOrpaMMmbl
O.C.I'aGpuensina.

JlanHasi mporpamMma KOHKPETH3UPYET COAEp>KaHUE CTaHJapTa, Na€T paclpejesieHne y4eOHbIX 4acoB IO paszieiaMm Kypca,
MOCJIEIOBATEIbHOCTh U3YUEHUSI TEM U Pa3/IeNIOB C YUETOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€U, JIOTUKU Y4EeOHOTO
IpoIiecca, BO3pacTHRIX OCOOEHHOCTEN ydanuxcs. B mporpammMe ompeieniéH nepeueHb JAeMOHCTpaIui, Ja00paTOPHBIX OIBITOB,
IIPAKTUYECKUX 3aHATUN U paCUETHBIX 3a/1a4.

Paccuurana nmporpamma Ha 34 yaca B roj, 1 yac B HEJEIO .

Lenu:
1. ocBoeHHME 3HAHUN O XMMHUYECKOW COCTABJISIIONICH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, BAXKHEUIIUX XUMHUYECKUX
MOHATHUSIX, 3aKOHAX U TEOPUSIX
2. OBJAJCHHE YMEHUSIMH TMPUMEHSTH IOJYyYEHHBIC 3HAHUS JUISI OOBSICHEHUS DPA3HOOOPA3HBIX XUMUYECKUX SBICHUU U
CBOMCTB BEILECTB
3. pa3BUTHE MO3HABATEIHHBIX HHTEPECOB
4. BocnUTaHUE HEOOXOJUMOCTH IPAMOTHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U OKPYKAIOIIEH cpejie
5. TOpUMEHEHHE MOJYYEHHBIX 3HAHUM U YMEHUH 1151 6€3011aCHOT0 UCTIOJIb30BAaHUSI BEIIECTB U MAaTEPUAJIOB B OBITY.
3amaun:
1. dbopmupoBaHue 3HaHUI OCHOB HayKU
2. pa3BUTHE YMCHHI HAOIIOaTh U OOBICHATh XUMUYCCKUE SBIICHHUSI
3. coOuroaTh MpaBwuiia TEXHUKNA O€30MaCHOCTH
4. pa3BUBATh UHTEPEC K XUMUU KaK BO3ZMOKHOM 00JIACTU MPAKTUUYECKON JESTEIHHOCTU
5. pa3BUTHE MHTEIUIEKTYATbHBIX CIOCOOHOCTEN M TYMaHUCTUYECKUX KaYeCTB JTMYHOCTH
OcHoBHOI1 (hopMO¥# OpraHU3aNKMK YIEOHOTO MpoIiecca SIBISIETCS KJIACCHO-ypOYHasi CUucTeMa. B kadecTBe MOMOIHUTETLHBIX (hOpM
OpraHu3aIuy 00Pa30BaTEIBHOTO MPOIIECCa B THMHA3UHU UCIIOJIb3YETCS CUCTeMa KOHCYIbTAIIMOHHON MOIEPKKH,



VH/IMBHU1yaJIbHBIX 3aHATUH, JIEGKIIMOHHBIE, CECMUHAPCKUE 3aHATHS, CAMOCTOSITENIbHAs padoTa ydaluxcs ¢ UCII0JIb30BaHUEM
COBPEMEHHBIX MTH(POPMALIMOHHBIX TEXHOIOIMI. Opranu3anys COnpoBOKACHUS yJallliXcsl HallpaBjeHa Ha:
- CO3JJaHME ONTUMAJIBHBIX YCIOBHUM 00y4eHHUS;
-HCKJIFOUYEHHUE TICUXOTPAaBMUPYIOIIUX (PaKTOPOB;
- COXPaHEHHE IICUXOCOMATUYECKOIO COCTOSIHUS 3J0POBbsl YUaIlUXCS;
- Pa3BUTHE MOJOKUTEIbHON MOTUBALMU K OCBOEHUIO TUMHA3UYECKON TPOrpaMMBbl;
- pa3BUTHE UHAUBUIYAIbHOCTH U OJIAPEHHOCTH KaXJ10TO peOeHKa.
ConeprxaHue mporpaMmsl
Tema 1. Ctpoenune aroma.(3 uaca).
[lepuonnueckuii 3aKOH M IEPUOANYECKAs CUCTEMAa XMMHUYECKUX 31eMeHTOB. CocraB aTOMHBIX snep. CTpoeHUE 3IEKTPOHHBIX
000JI04EK aTOMOB 3JIEMEHTOB MEPBBIX 4-X MepuoaoB. OCOOEHHOCTH CTPOEHMSI JIEKTPOHHBIX O000JIOYEK aTOMOB IMEPEXOIHBIX
JJIEMEHTOB.
YYeHUKH JOJKHBI 3HATh U IOHUMATh!
-BaXXHEHIIINE XUMUYECKHE MTOHATUSA: XUMUYECKUN 3JIEMEHT, ATOM, U30TOIIBI.
-OCHOBHBIE 3aKOHBI XUMHH: IEPUOANYECKUI 3aKOH.
YMerTs:
-00BSICHATD 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB B MpeesiaX MajbIX MEPUOIOB U IIIaBHBIX MOATPYIIIL;
-OIPECIIATh CTENEHb OKUCIIEHUS XUMUYECKUX JJIEMEHTOB;
- XapaKTepU30BaTh AMEMEHTHI (0T BOJOPOAA /10 KablKs) O UX MOJIOKEHUIO B iepuoanyeckoi cucreme J1.M1.Menneneesa u
0COOCHHOCTEH CTPOCHUS UX aTOMOB.

Tema 2. Crpoenme BemecrBa.(14 4yacoB). Xwumuueckas cBs3b. KoBalieHTHasg CBsi3b, €€ PA3HOBUIHOCTH M MEXAHU3M
00pa3oBaHusl. DJIEKTPOOTPULIATEILHOCTh. CTeneHb okucieHus. MoHHas cBa3b. KaTvoHbl M aHMOHBL. MeTamndeckas CBS3b.
Bopoponnas cBs3b.

Uuctple BemiecTBa U cCMecU. VICTMHHBIE pacTBOpHI. 30JU, TEJIM, TMOHSATHE O KOJUIOMJaX. Teopus CTpOEHUs OpPraHUYEeCKHUX
coenuHeHuid. CTpykTypHas nzomepus. [TonuMepsl: miacTMacchl, KayqdykH, BOJIOKHA.

Yuenuk JOJIDKCH 3HAaThb U IOHMMAaThb XUMHWYCCKHNC ITOHATHA:



N3oTormbl, XuMuueckas CBsi3b, dJEKTPOOTPHUIIATETLHOCTb, BAJICHTHOCTh, CTENIEHb OKUCIICHUS;

-OCHOBHbBIC TEOPUU XUMUH: CTPOCHHS OPTaHUUECKUX COCTMHEHUH.

Ymers:

-OIpeesATh BAJICHTHOCTh XMMUYECKUX 3JIEMEHTOB, ONPEIEIATh CTEIIEHb OKUCICHUS XUMUUECKUX 2JIEMEHTOB, THIT XUMHUYECKOM
CBSI3U B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep Cpebl B BOJHBIX PACTBOPaX HEOPraHUUECKUX COCTMHEHUH.

-00BACHATH IPUPOY XUMUUYECKON CBS3H.

Tema 3. Xumnueckue peakmuu. (8 yacoB). Knaccudukarnus xumudeckux peakinuii. CKOpOCTh peakiuu, €€ 3aBUCHMOCTh OT
pazmuHbIX (hakTopoB. Karamns. O6patuMocTh peakimii. XMuMHUECKOE paBHOBECHE M CIIOCOOBI ero cMmerieHus. Cpera pacTBOPOB:
KHucCJasi, HeUTpajabHas, IeI04Hasl.

Y4eHUKH JOJDKHBI 3HaTh M IOHUMATh XUMUYECKHE MMOHSATHS:

-OKHCJIUTEIb U BOCCTAHOBUTEb, OKUCIICHNE U BOCCTAaHOBJICHUE, TEILJIOBOM 3 (PEeKT peakiuu, CKOPOCTh XMMHUYECKOM PeaKInu,
KaTajii3, XMMUYE€CKOE PaBHOBECHE

- OCHOBHBIE€ TEOPUHU XUMUHU: DJICKTPOJUTAYECKAS TUCCOIALINS

Ymers:

- OTIPEIEIATh CTETIEHb OKUCIICHHS JIEMEHTOB, OKUCIIUTENIb U BOCCTAHOBUTEIb

- OOBSCHSITH 3aBUCHUMOCTh CKOPOCTH PEAKIIUU U CMEIICHUSI XUMUUYECKOTO PAaBHOBECHS OT Pa3IMYHbBIX (DAKTOPOB

Kontposnbnas padora Nel no temam 1,2,3

Tema 4. BemecTBa u ux cBoiicTBa.(9 yacoB). Knaccudukanus neoprannyeckux pemectB. Metamisl. Hemeramibl. KucnoTs
Heopranuyeckue u opranuyeckre. OCHOBAHHS HEOPraHUYECKHME U opraHudeckue. AMQOTEpHbIE HEOPTaHUYECKHE W
OpraHuyeckue coequHeHus. KauecTBeHHbIE peakliui Ha HEOPraHUYECKUE U OPTaHUYECKUE BEIIECTBA.

VyeHuk J0oJDKEH 3HaTh U MOHUMATh XUMUYCSCKUE TTOHSTHS:

-KHCIIOTBI, OCHOBAaHMS, COJIM, aM(pOTEPHOCTh OPraHUYECKUX M HEOPTaHUYECKUX BEIIECTB

YMeTh:

-Ha3bIBaTh BEIICCTBA

-OMpEETSATh MPUHAIIEKHOCTD BEIIECTB K Pa3IMYHBIM KJaccaMm

- XapaKTepU30BaTh O0IINE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHWIECKUX M OPTAHMUCCKUX COSTMHEHUN
-00BACHSTH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHS



-BBIMOJIHATH XMMUYECKUH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEHIITMX HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB
KonTtpoarnas padota Ne2 o teme «BeriecTa u ux cBoMCTBa»

IIp.p.Ne2. Pemienue s3KCrIepUMEHTAIBHBIX 3a]1a4 10 OPraHUYE€CKONW XUMUHU.

TpeGoBaHUs K YPOBHIO NOATOTOBKH BBINIYCKHUKOB
Tema 1. CTpoenue aToma.
YU4eHUKH AOJKHBI 3HATh U IOHUMATh:
-BKHENIINE XUMUYECKUE MOHATUS: XUMUYECKUM JIEMEHT, aTOM, U30TOIBI.
-OCHOBHBI€ 3aKOHBI XUMUH: IEPUOJUYECKUAN 3aKOH.
YMeTs:
-00BSCHSATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B MIPEIC/IaXx MaJIbIX TIEPUOAOB U TIIaBHBIX MOATPYIIIT,
-OIPEENATh CTEIEHb OKUCIICHHUS] XUMUYECKHUX 3JIEMEHTOB;
- XapaKTepU30BaTh FJIEMEHTHI (OT BOJAOPOIA 10 KaJIbIMs) MO MX MOJIOKEHUIO B Iiepuoandeckont cucreme JI.M.MennaeneeBa u
0COOCHHOCTEH CTPOCHHMS UX aTOMOB.
Tema 2. CTpoeHue BemecTna.
VY4eHuK T0JKEH 3HaTh U IOHUMAaTh XUMUYECKHE MMOHATHS:
N3oTomnbl, XuMuueckasi CBsi3b, JEKTPOOTPUIIATEILHOCTD, BAJICHTHOCTh, CTENIEHb OKUCJICHUS;
-OCHOBHBI€ TEOPUU XUMHUH: CTPOCHHSI OPTaHUUECKUX COCTMHEHUH.
Ymers:
-OMpEEATh BAJICHTHOCTh XUMUYECKUX 3JIEMEHTOB, ONPENIEIATh CTEIIEHb OKUCICHUSI XUMUUECKUX 3JIEMEHTOB, THIT XUMHUUYECKOM
CBSI3U B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPebl B BOJAHBIX PACTBOPaX HEOPTraHUUECKUX COCTMHEHUH.
-00BACHSTH IPUPOTY XUMUUYECKOU CBSI3H.
Tema 3. Xumnueckue peakumm.
Y4eHUKH JOJDKHBI 3HaTh M IOHUMATh XUMUYECKHE MOHSATHUS:
-OKHCJIUTEIb U BOCCTAHOBUTEb, OKUCIIEHNE U BOCCTAaHOBJICHUE, TEIJIOBOM 3(h(PEKT peakiuu, CKOPOCTh XMMHUYECKON peaKInu,
KaTajau3, XUMUYECKOE PAaBHOBECHE



- OCHOBHBIE€ TEOPUH XUMHUHU: DJICKTPOJUTHUECKAS TUCCOIALIS

Ymers:

- OTIPEIEIATh CTETICHb OKUCIICHHS JIEMEHTOB, OKUCIIUTENb U BOCCTAHOBUTEIb

- O0BSCHSTH 3aBUCHUMOCTh CKOPOCTH PEAKIIUU U CMEIICHUSI XUMHUUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB
Tema 4. BemmecrBa u X CBOMCTBA.

VY4eHHK NOJDKEH 3HATh U MIOHUMATh XUMUYCCKHUE TIOHSATHUS:

-KHCIIOTBI, OCHOBAHMS, COJIH, aM(pOTECPHOCTh OPraHNYSCKUX M HEOPTraHUUYSCKUX BEIICCTB

Ymers:

-Ha3bIBaTh BEIIECTBA

-OIIPEICTISATh MPUHAIICKHOCTD BEIIECTB K Pa3IMIHBIM KJIaccam

- XapaKTepH30BaTh OOIIHNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYCCKUX U OPTAaHUYECKUX COSTUHCHHIMA

-00BSACHSTH 3aBUCHUMOCTh CBOMCTB BEIIICCTB OT MX COCTaBa U CTPOCHUS

-BBITIOTHATH XUMHUYECKUH SKCITIEPUMEHT T10 PACIIO3HABAHHUIO BAKHEHUIITUX HEOPTAHMUECKUX W OPTaHUICCKUX BEIICCTB
Tema 5. Xumus B )KU3HH 001eCTBA.

3HaTh:

-MpaBHJIa TPAaMOTHOTO TIOBEACHUS B OKPYIKAIOIICH cpeie

YMerTs:

-IPOBOJIMTH CAMOCTOSTEIBHBINA MOUCK XUMUYECKON MH(OPMAITUH C UCTIOIB30BAHIEM PA3IMUHBIX HCTOYHHKOB
-OLICHUBAThH BIIMSHUE XUMHUECKOTO 3arpsS3HEHHS OKPY KAIOIIEH Cpeibl Ha OPraHUu3M YeJIOBEKa U JPYrye KUBbIE OPraHU3MbI
-paBuiia 6€301macHOro 00paIeHUs ¢ TOPIOYMMHU U TOKCHYHBIMU BEIIIECTBAMH M JIAOOPATOPHBIM 000PYI0BAHHEM



VuebHo-TemaTnyeckuii mirad 11 kiacc

TeMa Koui-Bo ®opMbI KOHTPOJIA
4acoB

1. CtpoeHue aToma. 3 Tekymuii KOHTPOJIb

2. CTpoeHue BellecTRa. 14 KonTtponbsHbIX paboT- 1
[TpakTryeckux padort — 1

3. XuUMHYECKHE PEAKIIUH. 8 Texymuit KOHTPOJIb

4. BemecTBa 1 MX CBOMCTBA. 9 KounTtpoasnsix pabot- 1
[IpakTrueckux pador — 1
Texkymui KOHTPOJIb

K&J’ICHI[apHO-TCMaTI/IIIeCKOC IIAHUPOBAHUC

o xumun qiig 11 kmacca.
2018-2019yueOHblii roj

1 monyroaue 2 TIOJyTOJIne
KomnyecTBo wacoB 15 19
KoHTpoabHbIX 1 1
pabot
[IpakTrueckux - 2
pabot
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Ne n/m Tema Yac. Tun ypoxka N3yuaembie Bonpocsl JemoHcTpanus TpeboBanus Jomamnee Jara mian\
3aJaHue ¢axr.
Tema 1. Ctpoenue aroma. 3
1 ATOM — CIIOKHasl 4aCTHULA. 1 YOHM Snpo: IpOTOHBI U HEUTPOHBI Vuawuiica oonacen | I1.1
H30TOIBL. DJIEKTPOHBI. DJIEKTPOHHASL 3HAMb XUMHYECKHH DJIEMCHT,
oboouka. DHepreTudeckuit aToOM, U30TOIIBI.
YpPOBEHb. Amomusie opbumanu. S-, p-
anemenmul. Ocobennocmu cmpoeHus
2NEKMPOHHBIX ~ 000NI04eK  amomog
nepexooHbIX 21eMeHMO0B.
2,3 113 u IIC XuMHYECKHUX DIICMEHTOB 2 Ky [Tepuoanueckas CHCTEMa Vuawuiica Oonicer | I1.2
J.M1.MeHnzeneesa u CTpoeHHE aTOMa. XUMHYECKIX JJIEMEHTOB 3HamMb  TEPHOTMYECKUH 3aKOH
O U.MenneneeBa — rpaduueckoe J.N.Menneneesa;
0TOOpakeHNe MEPHOTTIECKOTO ymemb
3aKOHa. Puznyeckuit CMBICT XapakTepU30BaTh 3JIEMEHTBI
MOPSJKOBOTO  HOMEpa  3JIEMEHTa, MajbIX ~ TEpPUOJOB IO  HX
HOMepa ITIepruoia U HOMepa TPYIIIHL. MOJIOXKECHUIO B IIEPUOAUYECKON
Banentnele 3nexTpoHbl.  IIpuunHbL cucreme .M. Menneneesa.
W3MEHEHUs CBOMCTB DJJIEMEHTOB B
mepuojax ® rpynmax (TJIaBHBIX
MOATPYIIIAX). 3HaueHue
MEPHOIMIECKOTO 3aKOHA.
Tema 2. CTpoeHue BenecTna. 14 1 1
4 HMonnas xumMuueckast CBSA3b. 1 KY WNonnast cBs3s. Katmonsl m | Mogenn MOHHBIX Vuawuiica oonocen | I1. 3
aHMOHBI. VIOHHBIE KPHUCTAUIMYECKHE | KPHCTAIMIECKHX 3HAMb  XUMUYecKue NOHAMUA:
pemterky. CBOIiCTBa BEIIECTB C 3THM | pemIeTOK  (XJIOPHI | MOH, HOHHAs XUMUYECKas CBA3b,
TUTIOM KPUCTAJUTHYECKUX PELIETOK. HaTpus). BEI[ECTBA  HEMOJIEKYISIPHOTO
CTPOEHUS (noHHBIC
KPHUCTAIINYECKHE PEIIETKH);
ymemb OTIPENENATh
3aps] MOHA, WOHHYIO CBSI3b B
COCIMHECHHUSX, OOBSCHATH
MIPUPOJY HOHHOM CBSI3HU.
5 KoBasieHTHast XUMUYECKas CBSI3b. 1 KY DIEeKTPOOTPULATETBHOCTb. Mojenu aTOMHBIX U Vuawuiica Odosicen | 11 .4

[onsipHast " HenoJisipHas
KOBaJIGHTHEIE CBsi3M. OOMEHHEIR U
JIOHOPHO-AaKIENTOPHBIA  MEXaHU3MBbI
o0Opa3oBaHHs CBsA3U. MOIIEKYJISpHBIC

" aTOMHBIE KPUCTAJUIM4ECKUE
pewerkn. CBoiicTBa BEIIECTB C
STUMH  THUIAMH  KPHCTaJUIMYECKHX

MOJIEKYJISIPHBIX
KPHUCTAIUTAIECKHX
perIeToK

3HAmMb XumMuyeckKue noHAmuUA.
QJIEKTPOOTPULIATCIIBHOCTD,

BaJICHTHOCTb, CTeIeHb
OKHUCJICHUS, BEIIECTBA
MOJIEKYJISIDHOTO W aTOMHOTO
CTPOCHHS;

ymMemb OTIPERENATh




pemetok. CTemeHb OKHCIECHUS U
BaJICHTHOCTb XUMHYECKHX
3JIEMEHTOB.

BaJICHTHOCTb U CTENICHb
OKHUCJICHUSI XUMUYECKHX
3JIEMEHTOB, KOBAJICHTHYIO
(TIOJISIPHYTO ¥ HETIOIAPHYIO)
CBSI3b B COCJJUHEHUSX,
OOBSCHATH IPUPOTY
KOBAJICHTHOH CBSI3U

6 Mertannnyeckas XuMu4yeckas CBs3b. KY OCOOEHHOCTH CTPOEHHSI aTOMOB Mognenu Vuawuiica Oomowcen | I1. 5
MeTa/uIoB. MeTtajunueckas METaJUTHYECKUX 3HAMb  XUMUYecKue NOHAMUA:
XMMHYECKas CBA3b M METAJUTMUECKAs] | KPUCTAIIMYECKHX MeTaluInuecKas CBSI3b,
KPHUCTAIUINYECKas peleTKa. pemeTox BEIECTBA METaJUIN4ECKOr0
CBoiicTBa BEIIECTB ¢ METAIINYECKOM CTPOEHHS;
CBSA3BIO ymemb OOBSCHATH IPUPOTY
METaJUTNYECKOH CBS3H,
OIIPENENSATh METAJUTMIECKYIO
CBSI3b
7 Bonoponnas xummnueckas CBs3b. KY Meosicmonexynapuasn u 1.6
BHYMPUMOIEKYIAPHASL ~ B000POOHAS
c643b. 3Hauenue 6000POOHOU CBA3U
ons opaanuzayuu cmpykmyp
buononumepos. Enmunas mnpupona
XUMUUYECKOU CBS3H.

8 Penienue 3anaq YII3Y Iogr. i1 .3-6

9 IMonumepst KY 1. 7

10 I'azoo0pa3Hoe cocTosHHE BelecTBa Ky Tpu arperaTHbIX COCTOSIHUS BOJBIL. Mogens MOJIIPHOTO Vuawuiica oonxcen | I1. 8

OCoOEHHOCTH CTPOEHHS Ta30B. oObema razos. Tpu 3HAMb  XUMU4ecKue NOHAMUA:
MornsipHBIi 005eM Ta3000pa3HEIX arperaTHeIX MOJIb, MOJIIpHAst Macca,
BemecTs. [Ipencrasurenu COCTOSIHUSI BOJIBI MOJISIPHBIN 00BeM.
ra3000pa3HbIX BELIECTB: BOAOPOL,

KHCIIOPOJI, aMMHAK, YTJIEKHCIIbIN Ta3,

sTuneH. Mx nomydenue, cobupanue,

pacno3HaBaHHe.

11 HpakTHueckas VIIIT Vuawuiica oonxcen | Crp .217
padoral.llonyyenue,cooupanue u yMemb BBITIOIHATh XUMUYECKUH
pacnmo3HaBaHue ra3oB. JKCIIEPUMEHT o

pacro3HaBaHUIO BOJIOPOJa,
KHCIIOPOJia, YTJIEKHCIOTO Trasa,
aMMHaKa, STUJICHA.

12 JKugkoe cocrosiHue BeLIeCTBa. Ky Bopa, ee Guonoruveckast poib. O3HakoMile-HUE  C I1. 9

[Ipumenenue Boasl. JKecmxocmo
8000l U CNOCODBI ee yCmpaHeHus.
Kucavie conu. Munepanvivie 600bi.

MUHEPAJIbHbI-MHU
BOJaMH.




JKuokue kpucmannvl u ux
ucnoavzosanue. Kpucmanauueckoe u
amop@noe cocmosHue éeujecmaa.
Tpumenenue amopghuvix geujecms

13 TBepaoe cocTosIHUE BEIIECCTBA Ky I1. 10
14 JlucniepcHble CUCTEMBI U PACTBOPBL. Ky Tousmue o Oucnepcnvix cucmemax. | OOpa3Ubl pa3THIHBIX I1. 11
Hucnepcnaa gasza u oucnepcuonnas | TUCHEPCHBIX CUCTEM.
cpeda. Knaccugurayus oucnepchoix
cucmem. I'pybooucnepcuvie
cucmenmvl. ITonamue o Koanouoax u
UX 3HaueHue (30U, eenu).
15 CocraB BeniectBa. CMecH. KY 3aK0H IOCTOSIHCTBA COCTaBa 3Hamo pemecrea | I1.12
BellecTB. BemiectBa MoJeKyIIpHOTO MOJIEKYJISIPHOTO u
U HEMOJEKYJSIPHOTO  CTPOCHHS. HEMOJICKYJIIPDHOTO  CTPOCHHUS,
MonekynspHas bopmya. 3aKOH MOCTOSHCTBA  COCTaBa
@dopMynbHas €IMHMIA  BEIIECTBa. BEIIIECTB.
MaccoBass u  oObeMHas  JoJIst
KOMIIOHEHTa B cMecu. Pemnrenue
3amad.
16 O060011IeHNE 3HAHU 10 TEME 2. VYOII Yuawuiics ooaxcen | Tlosr .3-12
3Hamb  TEOPUI0 XUMHUYECKOU
CBA3M;
ymemby OOBSICHATH
NPUPOSY XUMHYECKOH CBS3H,
3aBHCHMOCTb CBOWCTB BEILECTB
OT WX COCTaBa M CTPOEHHUS,
ONpENeNsATh THI XHMHYECKON
CBSI3U B COEIMHCHUSX.
17 KonTposbHas pagora 1 mo teme 2 K3
Tema 3. XuMuueckue peakuuu.
18,19 Krnaccnduxarms XUMUIeCKHX peaKuuii. YOHM . Peakmun, nporexatomue 6e3 IIpeppamenue Yuawuiics 0onocen snamo II. 13,14
HN3MEHEHUs COCTaBa BEIIECTB: KpacHoro (ocdopa B | xumuyeckue nOHAMuUsL:
AJUIOTPOTIHS,. AJUIOTPOIIHbBIE OeJblii. Mogenu | amnoTponus, U30MepHus,

MOIM(UKALMY YTIIepo/a, Cephl,
¢doctopa, 070Ba U KUCTIOPOAA;

U30MepHs,. H30MEPbI, PEaKIIUH

n3oMepu3ary. [IpuauHer

MOJIEKYNT H-OyTaHa U
n3o0yTaHa,
roOMOJIOTOB OyTaHa.
Jlabopamop-nuiii

MHOFOO6pa3I/I${ BCILICCTB: aJTIOTpONHUA onsim. PeaK]_[I/II/I
" U30MEpus, TOMOJIOIvs. PeaKI_H/II/I, 06MeHa, uaymmue ¢
uaynue ¢ UISMEHCHUEM COCTaBa 06pa3OBaHI/IeM

BCIICCTB: pE€aKUUU COCAUHEHUS, ocaJkKa, ra3a )48

TOMOJIOTHSI, YTJIEPOIHBIN
CKeJleT, TerioBoit apdext
PEAKIH; TEOPUIO CTPOCHHSI
OPraHUYeCKUX COeTUHEHHI




pa3JIoKeHHUs, 3aMeLIeHNUs, 0OMeHa. BOJIBL.
Peaxuuu coequHeHus, MPOTEKaIOIHe
IIPU TIPOU3BOJICTBE CEPHON KHCIIOTHI.
DK30 - M SHIOTCPMHUIECKHE PEAKIHN.
TerutoBoif 3¢ (peKT XUMHUIECKHX
peakuuii. Tepmoxumuyeckue
YpaBHEHHUS
20 CKOPOCTb XUMHYECKUX PEAKIIUH. KY CKopocTb XUMUYECKoH | 3aBHCHMOCTD Vuawuiica  Odonowcen 3nams | 11.15
peakiuu. DakTopbl, BIMSIONME HA | CKOPOCTH Xumuyeckue NOHAMUAL:
CKOPOCTb ~ XMMMYECKOW  pEakKLUu. | XUMHUYECKOH CKOPOCTh XUMHUUYECKOU
Katamm3zaropst " KaTaIn3. | peakIHy OT IMPHPOABI | PEaKINH, KaTaju3;
IpencraBnenne o ¢epMeHTax Kak | pearupyromux ymemb OOBICHATH 3aBICUMOCTD
OHMOJIOTUIECKHX KaTaJIn3aTopax | BEIIEeCTB, CKOPOCTH XHMHYECKOH peakinu
0EeJIKOBOIT IPUPOMEIL. KOHIIEHTpa-IMX M | OT Pa3IHYHBIX (PaKTOPOB
TeMIepaTypeblL.
Mogenp  «KUIAILETO
CIIOS.
JlabopamopHwiii
onoim.  Ilomyuenue
KHCIIOposia
pasnoxkeHneM
TIepOKCHIa BOJOPOIa
c TIOMOIIIBI0
KaTanu3aTropa
(MnO,) u karanassl
ChIpOro Kaproderns.
21 OOpaTUMOCTh XMMHYECKUX PEaKIUH. Ky Heobpatumsle u obOpaTumble Yuawuiica ~ oonocen  3mamo | 11.16
XuMH4ecKoe paBHOBECHE H CIIOCOOBI XUMHYECKHE peakiuu. XHUMHIECKOe XHMHYECKOEe PaBHOBECHE;
€ro CMEIIECHHS. paBHOBecHE UM CIIOCOOBI  €ro ymemb OOBSICHATH 3aBHCHMOCTD
cmeteHus. OOIe MPeACTaBICHHS O TMOJIOKEHUS XHMHYECKOTO
TIPOMBIIITEHHBIX crocobax paBHOBecHSI OT  Pa3IMYHBIX
MONTy4YEeHUs] BEIIECTB HA MpHUMepe (baxTopoB.
MIPOU3BOJICTBA CEPHON KHCIIOTHI.
22 Poste BoabI B XUMHUYECKOH peaKkLuy. KY Hctunnsie pactBoprl. | PactBopenue Vuawuiica  Odonowcen  3namo | I1. 17
Pacmeopenue Kax @usuxo- | OKpalICeHHBIX Xumuyeckue NnoHAMUAL:

Xumuyeckuti  npoyecc.  SIBneHus,
MPOUCXOAAIINE TIPU PAaCTBOPEHHU

BEIIECTB, - paspyuierue
KpUCMAu4eckol peutemxu,
oupghysus, JTACCOTINAIIHS,
rHjpaTanus, JTACCOIHAIIUS

NEKTPOJIUTOB B BOJAHBIX PacTBOpPax.

BELIECTB B  BOJE:
cynbpara meau (I1),

nepMaHraHara
Kautus, XJIOpUIa
xenesa (I11).

pacTBOpHI,
HE3NEKTPOJIHUT,
NEKTPOJIUTHIECKAS
JICCOIAAIINS;
NEKTPOIIUTHIECKOH
JICCOIHAIINY,
yMemb OTIPEAENAT 3apsijl HOHA.

QJICKTPOJIUT u

TEOPHIO




Cmenenb NEKMPOAUMUYECKOTL
Juccoyuayuu, CunbHble u cradvle
AEKMPOIUMDbL. Kucnotsl,

OCHOBaHWUs, coyi B cBete TO/I.

23 I'ugponus Ky I'uaponus HeopraHUYEeCKUX U Jlabopamopnulii Yuawuiica ~ oonocen  ymemsw | I1. 18
opraHndeckux coequHenuil. Cpena onvim.  Pa3nuuHbIe | OMpENeNaTh XapaKkTep Cpelsl B
BOJIHBIX PACTBOPOB: KHCIIas, Cllydall  THAPOJM3a | BOJHBIX pacTBopax
HENTpasbHas, IIEI0YHas. coJei. HEOPraHWYECKUX COECAMHEHUI.
Booopoounwiii nokazamens (pH)
pacmeopa

24 OKUCIIUTENBHO-BOCCTAHOBUTEIILHBIC Ky Crenenp oxucnenus. Onpenenenue | IIpocreiimue Yuawuiica ~ oonxcen  3mamo | I1. 19

peakun. DIEKTPOIIH3 CTENECHH OKHCICHHS DJIEMCHTOB IO | OKHCIUTENIHHO- Xumuyeckue NOHAMuUs. CTEIEHb

¢dopmyne coequuenus. [lonstie 00 | BOCCTAaHOBHTEIBHBIE | OKHCICHHS,  OKHCIHTENb U
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIX peaKIuu: BOCCTAHOBHUTEIb, OKHCIECHHE U
pEaKIHAX. Oxwucnenne U | B3aUMOJEHCTBHUE BOCCTaHOBIICHUE;
BOCCTAQHOBJICHHE,  OKHCIUTENb U | IIMHKA C COJSIHOW | yMemb ONPENeNsiTh CTENEHb
BOCCTaHOBHTEIIb. Onexmpoau3 | KUCIOTON M XKejde3a C | OKHUCICHUS XUMHYIECKHX
Ppacmeopoe u pacniasos (ha npumepe | cyiabharom MeIH | HJIEMEHTOB, OKHCIUTENb U
xnopuoa wnampus). IIpakmuueckoe | (ll). BoccTaHoBUTE D
npuMeHeHue 3NeKmpou3a.

25 DrekTposn3 KY 1. 19

Tema 4. BemectBa u UX CBONCTBa. 1 1

26 Knaccuduxanus semects. Metanbl. KY [Honoxenue meramwios B [ICXD JI.U. | O6pa3usl MeTawios. Vuawuiica Odoqcen | I1. 20
MenpeneeBa. OOmume ¢usndeckue | B3aumoneiicTBue 3Hamb OCHOBHBIE METaJIbl M
cBOlicTBa METAJUIOB. | LIETOYHBIX U | CIUIaBBI;
Bzaumoneticteue METaJlIOB C | MIEeTOYHO3eMENIBHBIX ymemb
HeMeTalulaMH  (XJIOpOM,  Cepoi, | MeTaluloB ¢ BOJOH. | XapaKTepH30BaTh JJIEMEHTHI
KHCIIOPOJIOM). Bsanmoneiicteue | Bzammoneticteue METaJUTBl MaJblX IEepHOJIOB IO
IIENOYHBIX M IIEJOYHO3EMENBHBIX | XKele3a C  Cepoil, | mx TIOJIOXKEHUIO B
METAJIJIOB c BOJOH. | MeIU C KUCIOPOJOM. | MEPUOANYECKON CUCTEME
DIEeKTPOXUMHIECKHH psn | Topenne »xeme3a M | XMMHYECKHX 3JIEMEHTOB, 00IIHE
HanpsHKeHUH METaJUIOB, | MarHus B | XUMHUUECKHE cBoOifcTBa
B3aMOJIEHCTBUE METaJLIOB ¢ | kucnopoze. METAJLIOB; OOBSCHATH
pacTBopamu KUCIOT u coneit. O6mue 3aBHCUMOCTH CBOHCTB METAJIJIOB
CHOCcOOBl  TOJYYCHUS]  METaJlIoB. OT UX COCTaBa U CTPOCHUSL.
[TonsiTME © KOPPO3MM METAJLIOB,
CIOCOOBI  3aIIUTEI  OT KOPPO3UH.
CrnnaBsl.

27 Hewmeramnbl. KY ITonoxxenue nemeraiuios B [ICXD Bosronka rHona. Vuawuiica oonicen | T1. 21




J.M. Menneneesa. CpaBHUTENbHAS
XapaKTepHUCTHKA [aJOTeHOB KaK
Han0oJIee TUITHYHBIX

Hsrotomienue
HOIHOM  CIIUPTOBOM
HAaCTOMKH.

ymemb XapaKkTepHu30BaTh
JNIEMEHTBl HEMETAIbl MajbIX
MEPHOJIOB MO UX TOJIOKEHHIO B

IIpeJiCTaBUTENIEH HEMETAILIOB. Bsaumoneiictue NEePUOJUYECKOM CUCTEME
OxucIuTeNbHbIE CBOMCTBA XJIOPHOH BOABI C | XUMHYECKHX DJIEMEHTOB; 00IINe
HEeMeTaJIoB (B3anMoeicTBHE ¢ pacTBOpoM OpoMHIa | XUMHYECKHE CBOMCTBa
MeTaJUITaMH B BOZOPOJIOM). (Hfomuaa) Kamms. HEMETaLIOB; OOBSCHATH
BoccranoBuTenbHbIE CBOWCTBA JlabopamopHwiii 3aBHCHMOCTD CBOICTB
HEMETaIIoB (B3auMoeicTBrE ¢ onvim. 3HAKOMCTBO C | HEMETAIOB OT MX COCTaBa U
0oJee 3IeKTPOOTPULIATETbHBIMU oOpazuamu CTPOCHUSL.
HeMeTtaamu). brnaropoansie raser HEMETAIIOB U UX
TIPUPOTHEIMU
COCIMHEHUIMU
28 Kucnotsl opranuueckue u Ky Kucnotst HEOpraHU4ecKue u | Jlabopamopuvie Vuawuiica oonxcen | I1. 22
HEOpraHU4ecKue. OpTaHWYECKHe. Knaccnduxamus | onetmer. VcnblTanue | 3mame ~ CepHyI0,  COJISIHYIO,
KHUCIOT. ~ XHMHUYECKHE  CBOWCTBA | PacCTBOPOB  KHCIOT | a30THYIO, YKCYCHYIO KHUCIIOTBI;
KHCIIOT: B3aHMO/ICHCTBHUE C | MHIUKATOPaMH. ymemb
MeTajulaMH, OCHOBHBIMH OKcupaamu, | B3aumonelicTBue XapakTepu30BaTh OOIIHe
OCHOBAaHUSIMH, COJISIMH, CIIUPTaMU. pacTBOpOB CONISHOM | XMMHUUECKHE CBOMCTBA KUCIIOT;
U YKCYCHOM KHMCJIOT C | Ha3bIBaTh KUCJIOTHI IO
MeTaJTaMH, «TPUBHANBHOI MIN
OCHOBaHUSIMH, MEKTlyHapOTHON
COJISIMH. HOMEHKJIAType; OIpEeAeITh
XapakTep Cpeibl BOAHBIX
pPacTBOPOB KHUCIIOT.
29 OcHOBaHUS OPraHUYECKUE U Ky OcHOBaHUS HEOPIaHUYECKHUE U Jlabopamopnvie Yuawuiics oonocen II. 23
HEOpraHU4ecKue. opranndeckue. Knaccudukanms onvimul. VicnibiTanue | ymems XapaKTepH30BaTh OOIIHE
OCHOBaHU. X1MU4eCKUe CBOUCTBA pacTBOpOB XMMUUYECKUE CBOUCTBA
HEOPraHM4eCKUX OCHOBaHMI: OCHOBaHUH OCHOBaHWI{; Ha3bIBaTh
B3aHMOJIEHCTBHUE C KUCIOTAMH, UHJUKAaTOpaMu. OCHOBAHUSI MO «TPUBUATBHOI
KHCIIOTHBIMH OKCHJIAMH U COJISIMU. [Tony4enue u WITH MEXTyHapOAHOM
Pa3znoxeHne HepacCTBOPUMBIX cBoifcTBa HOMEHKJIAaType; ONPEAeIsTh
OCHOBaHHIA. HEPaCTBOPHUMBIX XapakTep Cpeibl BOAHBIX
OCHOBaHHM. pacTBOpOB LIET0YEH.
30 Couu. Ky Krnaccnduxarms coxeit: | OOGpa3mbt Vuawuiica oonxcen | I1. 24
cpenHue, KHUCIIBIE, OCHOBHBIE. | IPUPOIHBIX yMemb XapaKTepU30BaTh 00IIHe
XuMuueckue CBOMCTBa COJIEH: | MUHEPAJOB, XHMHYECKHE CBONCTBA COJICH;
B3aUMOJEHCTBUE €  KHCJIOTaMHM, | COJEPKAIIMX XJIOPUJ | Ha3bIBaTh conu o
IIeJI0OYaMy, MeTaJUIlaMH, COJIIMH. | HAaTpus,  KapOOHAT | «TPHBHAIBHOW WITH
[IpencraBurenn  comel M WX | KaJupLud, docdar | MexmyHApOAHON
3HaueHue. XJopun Hatpws, (ocdar | Karbmws, HOMEHKJIATypE; OTIpeNeNsITh
KaJIbIHs, KapOoHaT KaJIBIMSL | THAPOKCOKapOOHAT XapakTep cpensl BOJTHBIX




(cpemHue coiM); TUAPOKAPOOHATHI
HaTpUs. U aMMOHHS (KHCJbIE COJH);
rugpokcokapbonar  wmemu (1)  —
MaJlaXut (ocHOBHAs COJIB).
KauecTBeHHbIC peakiuy Ha XJIOPUJ-,
cynbgar-, kapOOHAT- MOHBI, KaTHOH
aMMOHHUSI, KATHOHBI

xenesa (1) u (1),

Meu ().
KauecTBeHHbIC
peaKIMy Ha KaTHOHBI
¥ aHHOHEI.

pacTBOpOB coieit

31 I'enetnyeckas cBA3b MEXIY KJIACCAMHU 1 KY [lonaTHE O TreHeTHYECKOH Vuawuiica oonorcen | 11.25
OPTaHWYECKHX M HEOPTAaHWIECKHUX CBSI3M WM  TEHETHYECKUX  psaax. yMemb XapaKTepU30BaTh 00IIHe
BEII[CCTB. I'enernyeckuii psn MeTaJua. XUMHYECKHe CBOICTBa
lenerndeckuii  psg — HeMeTawa. METaJUIOB,  HEMETalIoB U
OCOOEHHOCTH TeHETHIECKOTO psijia B OCHOBHBIX KJIacCoOB
OpPTaHNYECKOM XUMHUML. HEOPraHWIECKHX u
OPraHUYECKUX COCTUHEHUMN.
32 O0o01IeHe 1 PeLIeHHEe 33/1a4 110 TeMe 1 you Tost m1.20-25
«BemiecTBa 1 X CBOMCTBaY.
33 Kontpoabnas paGora Ne2 nmo reme 1 Kontpons
«BemecTBa M HX CBOICTBAY. 3HaHUH
34 IIpakTnueckas padora Ne 2. | 1 Yuawuiica oodrceH
Pemenne 3xcrnepuMeHTANBHBIX 32124 yMemb BBITIONHATh XUMUYECKHUN
HA HACHTHGHUKANNIO HeOPraHMYeCKHX IKCTIEPUMEHT o
H OPTraHNYeCKHX coeUHeHMit pacmo3HaBaHUIO  BaKHEHUIINX
HEOPraHWIECKHX u
OPTaHNYECKHUX COCUHEHUH.
UTOTO 34




