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IMosicuuTeabLHAA 3aNIHCKA

Pabouas nporpamma mo xumuu uis 11(6a30BbIil ypoBEeHb) Kilacca COCTaBlIEHa Ha OCHOBE
00pazoBareapHON MporpaMMbl cpemnero oomero oopazoBanusst MAOY COI Nell, peanusyromeit
OIr'oC.

IIpukas ot r. Ne 223

Kuaace: 11 A

Yuureas: Cumonosa B.A

KosmnvecTBO 4acoB 1o yueOHOMY ILUIAHY:

B Heaearo — 1 gac,

B roja — 34 yaca,

no yerBeptsaM: B [ u.-u., Bo [l u.- 4., [[[ 4.- 4., IV 4.- 4.

(pakTHYECKH - 4acoB

Ypokos ¢ UKT: 10 4.

KoppexkTnpoBka nporpammsl. [IporpamMmoii npeaycMOTpeHO Ha U3yU€HUE Kypca XUMHUH B
11 ximacce 34 gacos. [1o yueOGHOMY TUTaHy 1IKOJIBI — 34 yacoB. PakTuuecku OyaeT npoBeneHo 33 4.,
B CBA3M C Npa3gHUYHBIMM JHAMHU 23.02 ¥ CO CpOKaMM KaHMKYJ, BBIIABIIMMHU Ha JTHU 3aHATHUI.
[Iporpamma Oynet mpoiiieHa 3a cueT YIUIOTHEHHUST MaTeprana

YMK:

yueOnuk «Xumusi-11. bazossriit yposers» O.C. ['abpuensn, M.: Ipoda, 2010 T;

JlonoJiHUTe IbHBbIE y4eOHbIe cpecTBa (II€UaTHbIE U DJIEKTPOHHBIE)

1. muck «BupryansHas nabopaTopus»,

2. snekrporHoe nocooue «KM-mkoma» 10-11 k1.

Jus ygammxcst

O.C. TI'abpuenssn Xumusi:.11 kmacc. ba3oblit ypoenb. PabGouas terpaap — M.: [Ipoda,
2010r.

Jis yunrenas

1. «kKonTponbHbie u mipoBepouHbie paboTel 11. bazoseiit ypoens» O.C. I'abpuensa M.:
Hpoda, 2010 1;

2. «Meromnueckoe mocobue k yueOnuky O.C. Tabpuensna «Xumus-11. ba3oBsrii
ypoBeHb», 2010 r.

3. «Hactonbnass kHura yuutenss xumuu-11. Bazomerit yposenp» O.C. I'abpuensa M.:
Hpoda, 2010 .

TexHn4yeckue cpeacrsa o0yuyenusi 1 000py1oBaHue KaOUHeTa

* Kommsrorep.

*  MynsTUMeIUUHBIN IPOEKTOP.

* KraccHass gocka ¢ HaOOpOM MNPUCHOCOONEHUM JUIsi KperuieHus TaONull, IJIaKaToB U
KapTHHOK.

* CreHp U1 pa3MeLIeHUs TBOPUECKUX padoT yyaruxcs.

*  CTOJ yYUTENHCKUH.

* VY4YeHHYeCKHe CTOJbI 2-MECTHbIE C KOMIUIEKTOM CTYJIbEB.

KoHTpoJb ypoBHSI 00y4eHHOCTH

Ne Bunel koHTpOIsS / 11 1l 4 200

/i

1. AJIMUHUCTpATUBHAA 1 - - 1 2
KOHTpOJIbHAS paboTa

2. [InanoBbie KOHTPOJIbHBIE - 1 1 - 2

paboThI Mmocne U3ydeHus paszena,
TEMBbI IPOTrPAMMBI

3. [TpakTueckue paboOThI - 1 - - 1




N3yuenne xumuu B 11 kiiacce HaIrpaBiIeHO Ha JOCTHKEHUE CIEAYIOIINX LENeH:

N3ydyenne xumum Ha 0a30BOM YpoOBHE cpeaHero (MoJHOTro) obOmero oOpa3oBaHUSA
HanpaBJIeHO Ha JOCTHIKEHUE CIEAYIOMIMNX Leei:

* OCBOCHHE 3HAHUN O XMMHUYECKOW COCTaBJSIONIEA €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, BAXKHEUITNX XUMHUYECKUX MOHATUAX, 3aKOHAX H TEOPUSIX;

* OBJIaJICHUE YMEHHUSIMHU TPUMEHSATH I[OJIydeHHble 3HaHUA M OObsSCHEHUd
pa3HOOOpa3HBIX XUMHYECKUX SIBICHHH ¥ CBOWCTB BENIECTB, OIEHKH pOJH XHUMHH B
Pa3BUTHU COBPEMEHHBIX TEXHOJOTHUM U MOJYyUYEHUH HOBBIX MAaTepPUAJIOB;

* pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB M HMHTEJIEKTYaJIbHBIX CHOCOOHOCTEH B
MpoLleCCe CaMOCTOSTEIBHOTO MPHOOPETeHUSI XUMHYECKHX 3HAHUM C HCHOJb30BAHUEM
pa3NUYHBIX HCTOYHUKOB HH(OPMAIIUU, B TOM YUCJIE KOMIBIOTEPHBIX;

* BOCIHUTaHUE YOEXKJIEHHOCTH B MO3UTUBHON POJIU XMUMHHU B XKU3HU COBPEMEHHOTO
ob1ecTBa, HEOOXOAMMOCTH XMMHUUYECKH T'PAaMOTHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
OKpYy>Karouiei cpenue;

* IpUMEHEHHE MOJYYEHHBIX 3HAHUW M yMEHUH a5 0€30MacHOTO HMCHOJIb30BAHUS
BEUIECTB W MaTepuasoB B OBITYy, CEJIbCKOM XO3sMCTBE M Ha MNPOU3BOJCTBE, pPEHICHUS
NPaKTUYECKUX 3aJla4y B TMOBCEJHEBHOW >KH3HU, MPENYNMPEKICHUS SBICHUN, HAHOCIIIUX
BpeJ 3J0POBBIO UeI0BEKa U OKpYyXarolieil cpere.

Ilnanupyemble npeaMeTHbIE Pe3yJabTAaThl 0CBOCHUS
BeinyckHuk Ha 0230BOM YPOBHE HAYYHUTCS:

—  pacKpbeIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa U B IPAKTUYECKOH JAEATENBHOCTH YEIOBEKA;

—  JEMOHCTPUPOBATh Ha MPHUMEpPAX B3aMMOCBS3b MEXKIY XUMHUEH M APYTMMH €CTECTBEHHBIMU
HayKaMU;

—  pacKpbIBaTh Ha IIpUMeEpax MOJIOKEHU TEOPUU XUMHUYECKOoro crpoeHust A.M. bytneposa;

— moHuMath Qusndeckuii cmpica [lepuonnyeckoro 3akoHa J[.M. MenzaeneeBa u Ha €ro OCHOBE
OOBSCHITh 3aBUCHMOCTh CBOMCTB XMMHUYECKHX D3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
ANIEKTPOHHOI'O CTPOECHHS aTOMOB;

—  OOBSCHATH TPUIMHBI MHOTO00pa3Wsi BEMIECTB HA OCHOBE OOIIMX TMPEICTaBJICHHUH 00 WX
COCTaBE U CTPOEHUHU;

— TPUMEHATh NpaBUJia CUCTEMATHYECKOM MEXIyHApPOJHOW HOMEHKIATypbl KakK CpelCcTBa
pa3nuueHus U UAeHTU(UKALUY BEUIECTB 10 UX COCTaBY U CTPOCHUIO;

—  TIPOTHO3MPOBATH BO3MOXKHOCTH IMPOTEKAaHUS XUMHYECKHX PEaKUUMid HAa OCHOBE 3HAHUU O
TUTIAX XUMHYECKOH CBS3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

—  HCIOJB30BaTh 3HAHUSA O COCTABE, CTPOCHHMM M XUMHUYECKHMX CBOMCTBaxX BEIIECTB MHJIS
0€e301acHOr0 MPUMEHEHHS B MPAKTUYECKOU e TEIbHOCTH;

—  TMPUBOJUTH TPHUMEPHI MPAKTHYECKOTO HCIOIB30BAHMS MPOAYKTOB IepepaboTku HedhTu u
MPUPOJIHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEIWHEHUH (TMOMMATUIICHA, CHHTETHUYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

— BIQAETh MpaBWIAMU U TpHEeMaMHU Oe30MacHON pPabOThl C XMMHUYECKUMH BEIIECTBAMU U
1a00paTOPHBIM 000PYI0BaHUEM;

—  YCTaHaBJIMBAaTh 3aBHCHUMOCTb CKOPOCTHM XMMHUYECKON PEAKIUU U CMELIEHUS XUMUYECKOIO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C IENIbIO OMPEAETICHUS ONTHUMAIBHBIX YCIOBUM MPOTEKAHUS
XUMHUYECKUX MPOLECCOB;

—  TIPUBOJWTH NPUMEPHI TUAPOJIN3A COJEH B MOBCEAHEBHOM KM3HU YETIOBEKA;

— TNpPUBOJAUTH MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEakUUid B  IPHUPOJE,
MPOU3BOJICTBEHHBIX MPOLECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

—  TPHUBOJIUTH MPUMEPHl XUMUYECKUX PEaKLU, PACKPHIBAIOIIUX O0IINEe XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB — METAJJIOB U HEMETAJLIIOB;

— TPOBOAMWTH pacyeTbl Ha HAXOXKIECHUE MOJIEKYISIpHOU (QOpMyIBl yrieBoAOpoaa IO
MPOAYKTAM CrOpaHusd M 1O €r0 OTHOCUTEIbHOW IUIOTHOCTA M MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB;



— BIQAETh NpaBWIAMU O€30MaCHOTO OOpAaIleHUS C EAKUMH, TOPIOYHMH U TOKCHYHBIMU
BELIECTBAMHU, CPEICTBAMHU OBITOBOW XHMHH;

—  OCYHIIECTBIISAITh TOMCK XUMHUYECKOW WHGOpMAIUU 10 Ha3BaHUSM, HJICHTU(PUKATOpAM,
CTPYKTYpPHBIM (JOpMyJIaM BEIIECTB;

—  KPUTHYECKH OIEHUBATh M MHTEPIPETHPOBATH XUMUYECKYIO HH(POPMAIIHIO, COACPKAIILYIOCS
B COOOIIEHMAX CPEACTB MaccoBOM HH(oOpMmamuu, pecypcax VHTepHeTa, Hay4dHO-TOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IENISAX BBISIBICHUS OIIMOOYHBIX
CyXJeHuil u popmMupoBaHusi COOCTBEHHOU MO3UIINH;

—  TPEICTaBIATh MYTH PEUICHHs TI00AIBHBIX MPOOJIeM, CTOSIIUX Iepel YeIOBEYECTBOM:
HKOJIOTUYECKUX, SHEPTETHUECKHX, CHIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOIIEM.
BoinyckHuk Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCH:

—  WUIIOCTPUPOBATh HA IPUMEPAX CTAHOBJIEHUE U 3BOJIIOIIMIO0 OPTaHUYECKON XUMUHU KAK HAYKU
Ha pa3IM4HbIX UICTOPUUYECKUX FTaNax €€ pa3BUTHS;

—  HUCHOJB30BaTh METOJbl HAyYHOTO TIO3HAHMSI TPU BBIIIOJHEHUH IPOEKTOB U Yy4eOHO-
UCCIICIOBATENILCKUX 3a7a4 [0 W3YyYEHHI0 CBOWCTB, CHOCOOOB TMOJYYCHHUS M PACIO3HABAHUS
OpraHNYECKHX BEIECTB;

—  OOBSCHATH MPHUPOIY U CIOCOOBI 00PAa30BAHUS XUMUYECKON CBSI3U: KOBAJICHTHOU (TIOJIIPHOM,
HETOJISIPHOM), MOHHOM, METaJUIMYeCKOW, BOJOPOJHONW — C IENbI0 ONPEACICHUS XUMHUYECKON
AKTUBHOCTH BEIIECTB;

—  YCTaHaB/IMBAThb TIE€HETUYECKYIO CBS3b MEXKIy KjlacCaMd OpPraHMYECKUX BEIIECTB s
000CHOBaHHUS MPUHIIUIHAILHON BO3MOKHOCTH TONYYCHHsI OPTAaHUYECKUX COSIUHEHHUM 3aaHHOTO
COCTaBa U CTPOEHUS;

—  yCTaHaBIIMBATh B3aMMOCBS3U MEXIy (aKkTaMd U TEOPHEH, MPUYUHON M CIIEIACTBHEM TNPHU
aHaJIM3€e MPOOJIEMHBIX CUTYyallil 1 000CHOBaHUM MPUHUMAEMBIX PELICHH HAa OCHOBE XHUMUYECKUX
3HAHUU.

Conep:kanue Kypca XuMUM

Tema 1 Ctpoenne atoma u nepuogudeckuii 3axon . U. MenaesneeBa (3 4)

OCHOBHBIE CBEJICHHSI O CTPOCHUM aroMa. SAapo: TpPOTOHBI W HEUTPOHBI. M30TOmBI.
ONEeKTPOHBL. DNEKTpOHHAss 000J0YKa. OHepreTudyeckuil ypoBeHb. (OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO U 5-T0 NMEPHOOB Mepuoandeckoit cuctemsr /1. U,
MenneneeBa (mepexoaHbIX 31eMeHTOB). [loHsTHEe 00 OpOHUTANIX. S- H P-OpOUTATIH. DIEKTPOHHbIE
KOH(HUrypanmuy aToOMOB XUMHUYECKHX djeMeHToB. [lepuommueckuii 3axoH J[. M. MenneneeBa B
cBeTe ydeHus o cTpoeHuu aroma. Otkpeitue J[. WM. MeHzaeneeBbIM NEPUOAUMYECKOIO 3aKOHA.
[Tepnonnueckass cucrema xummudeckux odnemeHtoB JI. W. MenneneeBa — rpadudeckoe
OTOOpaXCHHE MEePHUOJUIEeCKOro 3akoHa. (DHU3MYECKHid CMBICI TOPSAKOBOTO HOMEpa JIIEMEHTA,
HOMEpA IEepUoJa U HOMepa rpynnbl. BaneHTHble 37€KTpoHbI. lIpyunMHBI M3MEHEHMs CBOWCTB
3JIEMEHTOB B TNepuojax M rpynmax (riaBHbIX mnoarpymnmnax). Ilomoxkenwe Bomopoga B
MEePUOAUYECKON CHCTEME. 3HAUYeHUE NEPUOJAMYECKOrO0 3aKOHA M TMEPUOJUYECKON CHCTEMBI
xumuueckux snemeHToB J[. M. MenpaeneeBa Mg pa3BUTUS HAyKH W MOHMMAHUS XUMHYECKOMN
KApTUHBI MUDPA.

Tema 2 Ctpoenne Bemectna (13 u)

HNonnas xumudeckass cBsa3b. Katumonbl u aHuonbl. Kiaccuduxamuss wnoHoB. HoHHBIE
KpucTajuimueckue pemeTkd. CBOMCTBa BEIIECTB C ATUM THUIIOM KPUCTAJUIMUECKUX PEIIETOK.
KoBaneHnTHass xumuyeckass CBSi3b. OJEKTpOOTpULATENbHOCTh. llonsipHass wu  HemoJisgpHas
KOBaJeHTHbIE CBs3U. Jlumonb. OOMEHHBI U JTOHOPHO- AKIENTOPHBIA MEXaHU3Mbl 0Opa30BaHUS
KOBAJIEHTHOM CBsA3U. MOJIEKYJIIpHBIE U aTOMHbIE KPUCTAIIIMYECKUE pemeTku. CBONWCTBA BEIIECTB C
STUMH TUIMAMU KPUCTAJUTMUECKHUX pEIeToK. Merammndeckas XuMudeckass CBs3b. OCOOCHHOCTH
CTPOCHHS aTOMOB  MeTauloB. Meraumueckass XUMHU4YECKass CBSI3b W MeTajuIMyecKas
KpucTayuimueckas pemierka. CBoWCTBa BEUIECTB C 3TUM THUIIOM CBs3U. Bojopoanas xumudeckas
CBsI3b. MeXMONEKyJIIipHass M BHYTPHMOJIEKYJISIpHAs BOJOPOAHAS CBs3b. 3HA4Y€HHE BOJAOPOJHOM
CBSI3M JJII OpraHu3aluu CTPyKTyp OuomonmumepoB. I[lommumepst. [lmacTmacchl: TepMOIUIACTBI U
pPEaKTOIMIacThl, MX MPEIACTaBUTEIN M MpUMEHeHue. BolokHa: npupoiHble (pacTUTEIbHbBIE U
JKUBOTHBIE) U XUMHUYECKUE (MCKYCCTBEHHBIC U CHHTETUYECKHE), UX MPEACTABUTEIHN U IPUMEHEHUE.
["a3000pa3HOe COCTOsSIHME BEIIECTBA. TpH arperaTHbIX COCTOSIHHS BOJABI. OCOOEHHOCTH CTPOECHUS



ra3oB. MosnsipHblii 00beM ra3zoo0pa3HbIx BemiecTB. [Ipumepbl T1a3000pa3HbIX MPUPOTHBIX CMECEH:
BO3JIyX, MIPUPOJHBIN ra3. 3arps3HeHre arMoc(epbl (KHUCIOTHBIE TOXKIH, MApHUKOBBIN 3P GdeKT) u
6oppba ¢ HuM. [IpencraBureny ra3000pa3HBIX BEUIECTB: BOJOPO, KUCIOPOJ, YTJIEKUCHbIN Ta3,
aMMuak, dTwieH. VX monydeHue, cobupaHue u pacrno3HaBaHue. JKHIKOE COCTOSHUE BEIecTBa.
Bona. IlorpeGnenue Boasl B OBITY M Ha Hpou3BoACTBE. JKECTKOCTh BOJBI M CHOCOOBI ee
ycTpaHeHusi. MuHepaibHble BOJABI, UX HCIIOJIb30BAHHE B CTOJIOBBIX M JieueOHBIX Lemsax. JKuakue
KPUCTAJIBl M UX NpUMEHeHue. TBeploe COCTOsHUE BeliecTBa. AMOp(HBIE TBEp/AbIE BEIIECTBA B
IpUpoJie M B JKU3HM YEJOBEKa, HUX 3HAUe€HUWE M MpuUMeHeHue. Kpucramuimyeckoe cTpoeHue
BemiecTBa. JlucnepcHele cuctembl. [loHsTne o aucnepcHbIXx cucremax. [lucmepchHas ¢asza u
qucrnepcuoHHas cpena. Knmaccudukainusi NHUCHIEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT arperaTHoro
COCTOSIHUSL JTUCTIEPCHOM Cpenbl M TUCTIEPCHOHHOM (a3pl. ['pybonucnepcHble CUCTEMBI: SMYJIbCHH,
cycrieH3uu, a3po3oiu. CocTaB BellecTBa U cMecei. BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. [IoHATHE «10719» U €€ pa3HOBUAHOCTH: MaccoBast
(ong »IIEMEHTOB B COEIWHEHUM, JOJS KOMIIOHEHTa B CMECH — JOJs TpUMecei, a0t
pPacTBOPEHHOT0 BEIECTBA B pacTBOpe) W oObeMHas. Jlons BbIXOJa MPOJYKTAa pPEaKUUH OT
TEOPETUYECKH BO3MOXKHOTO.

JemoHcTpanuu. Monenu KpucTaIMuecKux pemeTok. OOpas3ubl MUHEpPalIoB C HWOHHOM
KPUCTAJUIMYECKON PEIIETKOM: KaJlblUTa, TaJuTa. MOJEnu KPUCTAIUIMYECKUX PEIIETOK alMasa,
rpaguta (i KBapLa). Monenb MOJIEKYJIbI JIHK. O6pa3ist I1acTMace
(benonodopmanbaeruaHbIe, TOJUYPETaH, TMOJMATUIICH, MOJUIPOINUJICH, TMOJUBUHUIXIOPHUI) |
uznenus u3 Hux. O0pasibl BOJIOKOH (IIEPCTh, MIEIK, alleTaTHOE BOJIOKHO, KallPOH, JIABCAaH, HEHIIOH)
u u3genus u3 Hux. OOpasibpl HEOPraHMYEeCKHUX MOJUMEpPOB (cepa IMacTHyecKas, KBapll, OKCHUJ
QATIOMUHMYSI, TIPUPOIHBIE ATFOMOCHIUKATEI). OOpa3ibl HAKUIK B YallHUKE U TPyOaxX HEHTPaIbLHOTO
oTorieHus. JKecTKOCTh BOJBI U CIIOCOOBI ee ycTpaHeHus. D¢ dext Tunmans.

JlaGopatopubie ombIThl. OrmpeneseHne TUMa KPUCTAJUIMYECKONM PpEeHIeTKH BellecTBa M
OnMcaHue ero CBOMCTB. O3HAaKOMIIEHHE C KOJUIEKIMEH IOJMMEpOB: IUIACTMACC U BOJOKOH H
nzzenus u3 HuxX. O3HaKOMIIEHHUE C IUCIIEPCHBIMU CUCTEMaMHU.

[Tpaktrueckas padota Ne 1. [lomydenue, coOrpanue U pacrio3HaBaHHUE Ta30B.

Tema 3 Xumnueckue peakunu (8 1)

Peakuuun, wugymme 06e3 H3MEHEHHs] COCTaBa BEHIECTB. AJIIOTPOINUS M AJJIOTPOIIHBIE
BUJOU3MEHEeHHS. [IpUUMHBI aUIOTpONUU HA MpuMepe MoaudUKanuii KHCIOpojaa, yriepona u
dbochopa. O30H, ero Ouosormveckas poib. M3omepsl m wu3omepus. Peaknuu, wugymme c
U3MEHEHHEM COCTaBa BEIECTB. Peakiuy COEIMHEHUs, Pa3loKEHUs, 3aMeIleHus U oOMeHa B
HEOPTaHWYECKOW M OPTaHMYECKOW XUMHUHU. Peaknuu 3K30- U sHAOTepMUYeckue. TermnoBoi r¢dexT
XUMUYECKON PEAKUUU U TEPMOXMMHUYECKUE ypaBHEHMs. Peakuuu ropeHus, Kak 4aCTHBIM Cllydau
AK30TEPMUYECKUX peakuuil. CKOpOCTh XUMHUUYECKON peakiuu. CKOpOCTh XMMHYECKOW pPEaKIvH.
3aBUCHUMOCTb CKOPOCTH XMMMUYECKOM peakuuu OT MPHUpPOJbl pEearupyrolux BEIIECTB,
KOHIICHTpAllU{, TEMIEpaTyphl, IUIOMIAAU TOBEPXHOCTH CONPUKOCHOBEHUS M KaTaiau3aTopa.
Peaknuu romo- u rereporeHHsle. [loHdATHe 0 Kataim3e W Karanuszaropax. DepMeHTHl Kak
OMOJIOTUYECKHE KaTaIN3aTOPhl, 0COOEHHOCTH MX (PyHKIMOHUpOBaHUsI. OOPaTUMOCTh XUMUYECKUX
peakuuil. HeoOpatumble u oOpatumble xumuyeckne peakuuu. CoCTOsIHME XUMHYECKOTO
paBHOBecHsI [UIsI OOpaTHUMBIX XUMHUYECKHX peakiuil. CrnocoObl CMEMIeHHs XHUMHYECKOTO
paBHOBecHsI Ha TpUMEpPEe CHHTe3a aMMuaka. [loHsATHE 00 OCHOBHBIX HAy4YHBIX MPUHIIUIIAX
MIPOM3BOJICTBA HA MpHMEpEe CHHTE3a aMMMaKa WM CEpHOU KUCIOTHL. Poib BOIBI B XUMUYECKOH -
peakuuu. MctunHble pacTBOpBl. PacTBOPUMOCTh M KiIacCU(UKAIMS BEIIECTB 110 3TOMY IPU3HAKY:
pacTBOpUMbIE, MAJIOPACTBOPUMbIE U HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI.
OnekTpoiauTHueckas auccouuanusa. KucCIOTbl, OCHOBaHMS M COJM C TOYKM 3pEHUS TEOpUU
AIEKTPOIUTUYECKON qucconManuu. XUMAYECKUE CBOMCTBA BOJIbI: B3aMMOJAECHCTBHE C METaIaMHU,
OCHOBHBIMH U KHCIIOTHBIMU OKCHIaMH, Pa3lIOKeHHUE U 00pa3oBaHHe KPUCTAJUIOTHIPATOB. Peakiumn
ruApaTaliii B OpraHMYeCcKOW XUMHH. ['MOpOnHu3 OpraHUYecKMX U HEOPTaHMYECKUX COCIMHEHMM.
HeoOpatumeblii tuaponus. OO0paTUMbIi TUAPOIU3 coneil. ' uapoan3 opraHnvyeckux COCIMHEHUH U
€ro MpakTH4eCKOe 3HAaueHUe Ui MOJIY4YEHHs] THIPOJIM3HOrO cHupTra U Mbuia. OKHCIUTENIbHO-
BOCCTAaHOBUTENbHbIE peakuuu. CreneHb okuciaeHus. OnpenenceHue CTENeHU OKHUCICHHUS 110
dopmyinie coenunenus. [lonsTHe 00 OKUCIUTENHLHO-BOCCTAHOBUTEIbHBIX peakiusax. OKucieHue u



BOCCTAHOBJICHUE, OKUCIHUTENb U BOCCTAHOBUTENb. JJEKTPOJIU3. DJIEKTPOJIU3 KAK OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIN MPOIIECC. DIIEKTPOJIN3 PACILUIABOB U PACTBOPOB Ha MPUMEPE XJIOpUIA HATPUS.
[IpakTUueckoe MPUMEHEHHUE FNEKTPOIU3A. DIEKTPOIUTHUECKOE MOTyUEeHUE aTFOMUHHUSL.

Hemonctpammu. O3oHatop. Moxgenun wmoJekyn H-OyTaHa uW W300yTaHa. 3aBUCUMOCTH
CKOpPOCTH pEaKlMHU OT MPHUPOJbI BEIIECTB HAa MPUMEPE B3aUMOJCHCTBHUS PACTBOPOB PA3IMUYHBIX
KHCJIOT OJUHAKOBOM KOHUEHTPALIMM C OJMHAKOBBIMM IpaHyJaMHu IMHKA. PasznoxeHue nepokcuaa
BOJIOpO/ia ¢ IOMOIIBIO KaTanu3aTopa (okcuaa mapranua (IV)) m kaTamasel cbIporo msica U ChIporo
kaptodens. [Ipumepsl HeoOpaTUMBIX peakluid, UAYHIIMX ¢ 00pa3oBaHUEM OCalKa, Ta3a WX BOJBIL.
HcnbrTanue pacTBOPOB 3IEKTPOIUTOB M HEAIEKTPOIUTOB HA MPEIMET AUCCOLMALMH. 3aBUCUMOCTh
CTETMEeHH OHIJIEKTPOJUTHUUYECKONH NHUCCOLMALMUA YKCYCHOM KHCIOTBI OT pa30aBlieHHs pacTBOpA.
[Ipocreiiliie OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLMU: B3aUMOJCHCTBUE IIMHKA C COJISTHOMU
KHCIIOTOM | KeJie3a ¢ pactBopoM cynbdara meau (II). Moaens anexTposnusepa.

JlaboparopHble OMNBITHL. Peakmusi 3amelieHds MeOu JKeJIe30M B PacTBOPE MEIHOTO
Kynopoca. Peaknuu, uaymue ¢ oOpa3oBaHHMEM oOcajika, raza W Bojbl. [lomydeHue kucimopona
pa3’oXeHHeM IMepOKCHIa BOIOpOAAa C TOMOIIbI okcuaa Mapranna (IV) kartamasel ceIporo
kapTodens. [lomydyenue BoAopoja B3aMMOIECHCTBHEM KHUCIOTHI C IMHKOM. Pasnuunble ciyyau
TUAPOIN3a COJIEH.

Tema 4 BemiecTtBa M ux cBoicTBa (8)

Meramnbl. B3aumoaeiicTBue METalIOB C HEMETaulaMH (XJIOPOM, CEpOH U KUCIOPOAOM).
B3anmoneiicTBre 1MIETOYHBIX U HIEJTOYHO3EMETBbHBIX METAJUIOB C BOJOU. DIEKTPOXUMUYECKUIN Psif
HalpsDKEHUM  MeTajuloB.  B3auMozaelcTBue MeETauloB € PacTBOpPAMM  KHUCIOT U COJICH.
AmomuHoTepMmus. B3aumoneiictBue Hatpusi ¢ dTaHosioM W (deHonoMm. Koppos3usi meramios.
[ToHsATHE O XUMHUYECKOH U NEKTPOXMUMUYECKOH KOPpo3uH MeTaioB. CrocoObl 3alIUThl METAJIOB
ot koppo3uu. Hemeramnbl. CpaBHUTENbHAS XapaKTEpUCTUKA TajJOreHOB Kak Hanbosiee TUIMUYHBIX
npencraButenieid  HemeTalioB. OKHUCIUTENBHBIE CBOWCTBA HEMETAUIOB (B3aUMOJEHUCTBHE C
MeTaJUlaMH B BOJIOPOJIoM). BoccTaHOBHUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJICHCTBHUE C OoJee
AIEKTPOOTPULIATEIbHBIMA HEMETANIaMU U CJIOKHBIMH BEIlIECTBAMHU-OKUCIHUTENAMH). KHUCTOTBHI
HEOpraHuyeckue M opranudeckue. Knaccudukamus KucioT. XHUMHUYECKHE CBOWCTBA KHUCIOT:
B3aUMOJICUCTBUE C METAJIaMH, OKCUJAMHU METAJIJIOB, THUJIPOKCUIAMU METAJUIOB, COJISIMU, CIIUPTAMU
(peakmus stepudukanuu). OcoObie CBOMCTBA a30THOM M KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI.
OcHoBaHusi HeopraHudeckne W opranmdeckue. OcHOBaHUS, HX Kilaccuuranus. XUMHYECKUE
CBOMCTBA OCHOBAaHWW: B3aMMOJIEHCTBHE C KHUCIOTAMM, KHUCIOTHBIMA OKCHJIAMH M COJISIMH.
Paznoxenne HepacTBopuMbIX ocHoBaHuil. Comu. Knaccudukamus comieil: cpeaHue, KUCIble U
OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJIEH: B3aMMOJICHCTBHUE C KUCIOTAMH, LIEJI0YaMU, METaJUIAMHU U
comsimu. IlpeacraButenu coneid M uUX 3HaYeHHE. XJIOPUJ HATpHsi, KapOoOHAT Kamblus, Qocdar
KaJIbIMS (CPEIHUE COJH); TUAPOKApOOHATHI HATPUSI M1 aMMOHHUS (KHCIIBIE COJIN); TUAPOKCOKapOOHAT
menu (II) — wmamaxut (ocHOBHast cosib). KauecTBeHHBIE peakUuU Ha XJIOpUA-, CylbdaT-, U
KapOOHaT-aHWOHBI, KaTUOH aMMoHus, KaTHOHBI Jkene3a (II) u (III). T'eneTnyeckas cBsA3b MEXTY
KJIACCaMU HEOPraHUYECKHX M OpPraHMYECKUX COoeauHEeHUH. lIoHATHE O TeHEeTHYEeCKON CBSA3UM M
TeHETHYECKUX psnax. ['eHernueckuii psng meramia. ['eHernueckuit psg Hemeramia. OcoOeHHOCTH
TEHETUYECKOTO Psiia B OPraHMYEeCKOM XUMHUH.

Hemonctpamuu. Komtekiuss oOpa3ioB MeTauioB. BzawmonelcTBHE IIEIOYHO3EMETbHBIX
METa/UIOB C BOJOM. B3ammonelcTBuMe IMHKA C YKCYCHOM KHUCJIOTOH. B3aummonencrBue mMemu ¢
KOHIIEHTPUPOBAHHOW A30THOM KHUCJIOTOW. Pe3ynbTaThl KOpPpO3WMM METAUIOB B 3aBUCUMOCTH OT
ycnoBuid ee mpotekanus. Komnekuuss oOpas3noB HemeTayioB. Pa30aBieHne KOHLEHTPUPOBAHHOMN
CEepHOM KUCIOTHI. B3anmoaeicTBre KOHIIEHTPUPOBAHHOM CEPHOI KUCIIOTHI C CaxapoM, IEUTH0I0301
u Meapio. OOpasibl MPUPOTHBIX MUHEPATIOB, COACPXKAIIUX XJIOPUI HATpuUs, KapOOHAT KasbIlHs,
docdar kanpuusa. KauecTBeHHbIE peaklMy HAa KATHOHBI U aHUOHBI.

JlaGopatopHbie  ombITH: McmbITaHWe pacTBOPOB  KHCJIOT, OCHOBaHUM ©  coieit
WHJUKaTOpamMu. B3auMoelicTBUE COJISTHOM KUCIIOTBI M pacTBOPA YKCYCHOM KUCJIOTHI C METaJUIaMH.
B3auMozeicTBue COJISHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHMCIIOTBI C  OCHOBAHUSMH.
B3anmoneiicTBue COJNSTHOM KHUCJIOTBI M pacTBOpa YKCYCHOW KHCIOTHI ¢ cojisiMu. [lomyuenune u
CBOMCTBA HEPACTBOPUMBIX OCHOBaHUM.



[Ipaktuyeckass pabora Ne 2. PemieHne 3KCHEpUMEHTAIBHBIX 337a4 HAa WACHTU(DHUKAIHIO

OpTraHWYECKUX U HEOPTaHUYECKUX COCITMHEHUH.

Conep:xanue y4eOHOro npeaMera ¢ ykazanueMm (popm opranu3anuu y4eOHbIX 3aHATHH,
OCHOBHBIX BH/IOB Y4€OHOM 1eITeJIbHOCTH.

Ne | Tema ypoka DopMblI OcHoBHBIC BUIbI Y4eOHOH 1eSITeTbHOCTH
n/n OpraHM3auuu

y4eOHBbIX

3aHATHH

1 OcHOBHBIE CBEICHUS O CTPOCHUH Ypok 3HaTb: COBPEMEHHbBIE IIPEICTABICHUS O

aToMa. U3y4YeHUE CTPOCHHE AaTOMOB; CYIIHOCTb ITOHATHSA
HOBOT'O U | «IJIEKTPOHHA opouTabLy, (hopMbI
IIEPBUYHOE opOuTaneii, B3aMMOCBsI3b HOMEpa YPOBHS U
3aKpEIUICHUE JHEPIUHU JJICKTPOHA.
YMeTh: COCTaBIATh 3JIEKTPOHHBIE (POPMYJIBI
aTOMOB.

2 CtpoeHue dIIeKTPOHHBIX 000I04YeK. | YPOK 3HaTh: COBPEMEHHBIE TMPEJCTABICHUS O
ONEeKTPOHHO-TpapUUECKUE CXEMbI. | OTKPBITHS CTPOCHHE AaTOMOB; CYIIHOCTb ITOHATHUSA

HOBOTO 3HAaHHS | «DJIEKTPOHHAs opouTanby, (hopMbI
opbuTanei, B3aMMOCBSI3b HOMEpa YPOBHA U
SHEPTUHU 3JEKTPOHA.
YMeTb: COCTaBIATh ANEKTPOHHBIE (POPMYITBI
aTOMOB.

3 [Iepuognyeckuii 3aKk0H U Ypok 3HaTh: cMbICH U 3HaueHue llepuoanyeckoro
Ilepnonnyeckas cucrema B CBETE 3aKPETUICHUS 3aKOHA, TOPU30HTAIbHBIE U BEPTHUKAJIbHbBIC
CTPOCHUS aToMa. 3HaHUHN 3aKOHOMEPHOCTH U UX NPUYMHBI.

VYMeTb: 1aBaTh XapakTEPUCTHKY 3JIEMEHTa
Ha OCHOBaHMH ero noJioxkeHus B [1C

4 Honnas cBA3b U1 MOHHAS Ypok - ekuus 3HaTh: KJIACCM(UKALMIO THIOB XHMHYECKOM

KpucTaaIn4ecKas peuIeTKa. CBs3H M XapaKTCPUCTHUKHU KaXI0I'0 U3 HUX.
YMeTh: XapaKTeprU30BaTh CBOMCTBa BC€OICCTBA
10 TUITY XUMHWYCCKOU CBA3H.

5 KoBanenTHas cBsi3b. ATOMHBIE U Vpok wu3yueHus | 3HaTh: KIACCH()MKAUMIO THUIIOB XUMHYECKOH
MOJIEKYIAPHBIE KPUCTAIUINYECKUE HOBOI'O { | CBA3H U XapaKTCPUCTUKU KaXO0I'0 U3 HUX.
PeIeTKHN. TIePBHYHOTO YMers: XapaKTepH3OBaTh CBOICTBa BEILECTBA

3aKpeIIeHUs IO TUITY XUMHUYECKOU CBA3U.

6 Mertannudeckast cB3b U VYpok wu3ydeHus | 3HaTh: KIaCCU(HUKALHMIO TUIIOB XUMUYECKOMH
MeTa/In4YecKas KpUCTalInIeCKas HOBOI'O M | CBA3H U XapaKTCPUCTUKU KaXO0T'0 U3 HUX.
peleTka. TIEPBHYHOTO YMers: XapaKTepH3OBATh CBOICTBa BEIECTBA

3aKpeIIeHus 10 TUITY XUMHUYCCKOU CBA3U.

7 Konrtpoabnasi padora Nel. Ypok 3HaTh: KJ1accu(puKaImto THUIIOB
Teopernyeckue OCHOBbI XHMHUH. 3aKpEIUICHUS XUMUYECKOM CBA3M M XapPaKTEPUCTUKHU

3HaHUM. KaKJIOTO U3 HUX.
YMers: XapaKTepU30BaTh CBOMCTBA
BEILIECTBA 110 TUITY XUMHUUYECKOMU CBSI3U

8 Bonoponnas cBs3b. Ennnas Ypok — nekuus 3HaTh: KJIacCU(PHUKaIIUIO TUIIOB

MpUPOAA XUMUUYECKOH CBSA3U XUMUYECKOM CBS3M M XapaKTEPUCTHKU
KQKJIOTO U3 HUX.
YMmers: XapaKTEepU30BaTh CBOMCTBa
BEILIECTBA 10 TUILY XUMHUYECKOU CBSI3H.

9 ITonMeps! HEOPraHUYECKUE U KomOunupoBan | 3Hath: XapaKTEPUCTUKHU BELIECTB
OpraHUYeCcKHe. HBIN YPOK MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO

CTPOEHHS.
10 | 'a30BO€ coCTOsSIHHUE BENIECTBA. KoMmOunupoBan | 3HaTh: COCTaB, CBOWCTBA  Ta30BOTO




IIpupoansie razoBbeie cMecH
(BO31yX, MPUPOJIHBII ra3), COCTaB,
CBOMCTBA.

HBIN YPOK

COCTOsIHHA BCIICCTBA

11 | IlpencraButenu raao00pa3HbIX VYpok wusyueHus | 3HaTh:  COCTaB,  CBOMCTBa,  CIIOCOOBI

BELIECTB HOBOTO U | IOJlyYeHUSI OCHOBHBIX  IIpe/ICTaBUTENIEH
HEPBUYHOTO ra3o000pa3HbIX BELIECTB
3aKpETIIICHUS

12 | IIpakTnyeckas padora Nel. Ypok- 3HaTh: OCHOBHbIE INpaBwia Tb, OCHOBHBIE
[Tony4enue, cobupanue u MPAKTUKYM CHOCOOBI  TONTydeHHs, coOupaHuss U
pacro3HaBaHUE Ta30B. pacro3HaBaHUs I'a30B.

Ymerb: cobuparb mpuOOp ISl TOITYICHUS
ra3oB B Ja0opaTopuu.

13 | IIpoBepounas padora Ne 1 Ypok KkoHTposs | 3HaTh:  COCTaB,  CBOMCTBa,  CHOCOOBI
«I"a3000pa3Hoe cocTosiHME U KOPPEKIHMHU | IOJyYeHHUsT OCHOBHBIX  IIPEJCTaBUTEINIEH
BEIIIECTBA» 3HAHUH. razo00pa3HbIX BEIECTB

14 | IucniepcHbIE CUCTEMBI. Ypok wu3yyeHus | 3HaTh: OIpeIeIeHNe U KIacCU(UKAIIUIO

HOBOTO U | IUCTIEPCHBIX CHUCTEM; IMOHATHE MCTUHHBICH
HEPBUYHOTO Y KOJUIOMJIHBIE PACTBOPBHI.
3aKpETIICHHS

15 | ’)Kugkoe coCcTOsHUE BEILIECTBA. Ypok wu3yuyeHus | 3HaTh: OIpeIelieHHe U KIacCU(UKAIUIO

Bona, pactBopsl. HOBOT'O U | )KUJKOTO COCTOSIHUS BEILECTBA;
HEPBUYHOTO
3aKpeIICHUs
16 | TBepgoe cOCTOSHUE BEIIECTBA. KomOunupoBan | 3HaTh: ompeneneHne M KiIacCU(UKAIUIO
AMopdHbIe BeLEeCTBa, KUIKUE HBII YPOK TBEPJIOTO COCTOSIHUS BEIIECTBA;
KPUCTAJLIIBL.
17 | Cocras BemectBa. CMmecH. VYpok —nekuuss | 3HaTh:  OIpeJeNieHHEe CMECH, COoCTaBa
BELIECTBA

18 | Knaccudukauus peakuuii B Ypok wu3yuyeHus | 3HaTh: KakMe MpoIecchl Ha3bIBAIOTCA
OpraHMYECKON U HEOpraHUYEeCKOM HOBOTO U | XHMHUYECKUMU PEAKIMSIMUA U B UEM HX CYTb.
XUMUH. HEPBUYHOTO YMeTb: yCTaHaBIMBaTh NPUHAIEKHOCTh

3aKpETICHUS KOHKPETHBIX  PEaKIuid K  pa3InIHBIM
IpU3HAKaM KJIacCU(pUKALHH.

19 | Cxopocth xumuueckux peakuuu 1 | KomOunupoBan | 3HaTh: MOHSATHE «CKOPOCTh XUMHUYECKON

(baxTopbl, BAUAIONINE HA HEe. HBII YPOK peakuum»,  (BaKToOpbl,  BIUAIOLIME  HA
CKOpOCTh XUMUYECKON peakuuu,
KaTaJln3aTophl, (bepMeHTbI —
OMOKaTaIM3aTOPHI.

20 | Obparumble peakuu. XuMHUECKoe | YpoK 3HaTh: KJIACCU(PHUKAIIMIO XUMUYECKHX
paBHOBECHE U €r0 CMEIlEHUE. 3aKpEeTICHUS peaxiuii, MoHsATHE «XUMHUYECKOE

3HaHU. pPaBHOBECHE» U YCIIOBHS €0 CMEIICHHUS.

21 | IlpoBepounasi padora Ne 2 : Vpok KOHTpoJis | 3HATh: TMOHATHE «CKOPOCTh XUMHUYECKOU
«CKOpOCTh XUMHUYECKUX PEAKIHi». | U KOPPEKIMU | peakuum»,  (aKTopbl, BIUAOIIME  Ha

3HAHUU. CKOpPOCTH XUMHYECKON peakuuu,
KaTajau3aTophl, (bepMeHTHI —
OMOKaTAIM3aTOPHI.

22 | Posib BOZIbI B XUMUYECKUX VYpok wusydyeHus | 3HaTh:  MOHATHS  «QJIEKTPOJIUTB» U
peakusx. ['maponu3s opraHnueckuil | HOBOro U | HEDJIEKTPOJIUTB), HpUMEpPbl claadblX H
Y HEOPTaHUYECKHUH. HEPBUYHOTO CHJIBHBIX 3JICKTPOJIUTOB, pOJb BOJBI B

3aKperICHUs XUMHUYECKHX peaxuusx, CYLIHOCTb
MEXaHW3Ma  JUCCOLMAlMM,  OCHOBHBIE
nojioxxenus TO/I.

23 | OxucaurenabHo- Komb6unupoBan | 3HaTh: TIOHATUS «OKHUCIIUTEIbY,




BOCCTaHOBUTEJIbHBIEC PEAKIIUH. HBIN ypOK «BOCCTAHOBHTEIbY, «OKHCJIEHHEY,
«BOccTaHOBiIeHHE», ommmune OBP ot
peakuii HOHHOTO OOMEHA. HIEKTPOIIU3
YMeth: coctaBiarh  ypaBHeHus OBP
METOIOM 3JIEKTPOHHOTO OaslaHca

24 | DNeKTposn3 pacijiaBoB U KoMmOunupoBan | 3HaTh: TIOHATHS «OKHUCITUTEIbY,

pPacTBOPOB AJIEKTPOJIUTOB. HBIN ypOK «BOCCTAHOBHTEIbY, «OKHCJICHHEY,
«BoccTaHoBiIeHHE», ommune OBP ot
peakuuii MOHHOTO OOMeHa. JIEKTPOIN3
YMerb: coctaBisaTh  ypaBHeHus OBP
METOIOM 3JICKTPOHHOTO OasiaHca

25 | Metauisl 1 HEMETAILIBI B Ypok —siekuus | 3HaTh: OCHOBHBIE METAJUIBI M HEMETAILIBI,

OpraHNYeCKON U HEOPTaHUYECKOU ux o0mIMe CBONCTBA.

XUMHH. YMers: XapaKTepU30BaTh CBOICTBa
METaJIJIOB U HEMETaJIOB, ONMUPAsCh Ha UX
nosioxkenue B [ICXD u cTpoeHne aToMoB.

26 | Kucnotsl oprannyeckue u VYpok wusyuenus | 3HaTh:  KJIacCUpUKALMIO M  CBOWCTBA

HEOpPraHUYECKHUE. HOBOT'O U | KHCIIOT.

[IEpPBUYHOIO YMeTb: XapakTepu30BaTh UX CBOKCTBA.
3aKpEITICHUS

27 | OcHOBaHUS OpPraHUYECKHE U KomOunupoBan | 3HaTh:  KIacCU(QHUKAMIO U  CBOMCTBA

HEOpPraHUYECKHUE. HBIN ypOK OCHOBaHUH.

YMeTh: XapakTepu30BaTh UX CBOWCTBA

28 | KonTpoabHasi padora Ne2. Ypok KOHTposst | 3HaTh: Ba)KHEHIINME CBOMCTBA HM3YyYEHHBIX

XuMHYeCKHe peaKIuH. U KOPPEKLIHN | KJIACCOB HEOPTaHUYECKUX COCIUHEHHM.

Bemecrsa. 3HaHUM. YMeTb: COCTaBJIATh YPABHEHUS pPEaKLUil B
noHHoM Bujae u OBP

29 | Conu opraHM4ecKux U Ypok wu3ydyeHus | 3HaTh: KIACCU(PHUKAIMIO U CBOWCTBA COJICH

HEOPraHUYECKUX KUCIIOT. HOBOT'O YMETh: XapakTepU30BaTh UX CBOMCTBA

30 | Pemenue 3aa4 Ha ornpeseaeHe Ypok 3HaTh: QITOPUTM pELIeHHs 3aJad Ha

MacCOBOH JI0JIM BBIXOJa MPOLYKTa 3aKpEIICHUS ONpEICIEHNE MacCOBOM [JIOJIM  BBIXOZAA

OT TEOPETHUYECKH BO3MOXKHOTO. IPOAYKTA OT TEOPETUUECKH BO3MOYKHOTIO.

31 | Pemenue 3a1a4 Ha BBIYMCIICHNE Ypok 3HaTh: QIrOpPUTM pEUIeHMs 3ajad  Ha

Macchl IPOAYKTA PEAKIMH 110 3aKpETICHUS BBIUHCJIEHHE MacChl MPOAYKTa PeaKklUu IO

M3BECTHOM Macce UCXOIHOIO M3BECTHOM Macce MCXOJHOTO BEIIECTBaA,

BEILIECTBA, CONEPIKALIETO COZIEpXKALIETO ONPEICICHHYI0 MAacCOBYIO

OIPEAEIEHHYI0 MaCCOBYIO JOJIIO JIOJIO ITPUMECEH.

IIPUMECEH.

32 | [loBTropenue «CtpoeHne aToMay. Ypok 3HaTb: COBPEMEHHbBIE IIPEICTABICHUS O
3aKpEeTICHUS CTPOCHHE aTOMOB; CYIIHOCTb IOHATHUSA
3HAHUH. «AIIEKTPOHHAs opouTanby, (dbopmbl

opOuTaneii, B3aMMOCBsI3b HOMEpa YPOBHS U
SHEPrUU AIIEKTPOHA, BaJICHTHbIE
BO3MO>XHOCTH aTOMOB.

YMeTb: COCTaBISATh NEKTPOHHBIE (POPMYIIBI
aTOMOB, OIIPEJEISATh BAJICHTHOCTD

33 | [loBTOopenune «Opranndeckue u Ypok 3HaTh: KIACCU(UKALUIO HEOPraHUYECKUX

HEOpraHUYEeCKUe BEUIecTBa U UX 3aKpEeTICHUS BELIECTB, UX CBOWCTBA

CBOHCTBay. 3HAHUH. VYwMern: Pemats 3agaun no teMe "BemecTBa

U WX CBOWCTBA. 3HATh: KiIacCHUPHUKAIIIO
OpraHMYECKUX BEILECTB, UX CBOICTBA
VYwMmets: Pemats 3agaun o teMe "BemectBa
U UX CBOMCTBA.




KanengapHo-temaTtnueckoe IJIaHUPOBAaHUE pa3padOTaHO C ydyeToM paboueil Mmporpammbl

BOCITUTAHUS.

Buabl resiteIbHOCTH Popmbl Coaepxxanue
AKTHBH3AUMSA HNHrennexTyalbHble UIPHI, | Y CTAaHOBIICHHUE JIOBEPUTEIIbHBIX
NO3HABATEJIbHOH JUCKYCCUM,  OJMMIMAJBL, | OTHOUIEHUH MEXAy YUYUTEIeM U €ro
AeATeIbHOCTH COpPEBHOBaHMH, YYEHUKAMHU, CIOCOOCTBYIOIIUX

KOH(]epeHIuH, MO3UTUBHOMY BOCIIPHUATHIO YYalllUMUCS
HCCJIEI0BATENbCKUE TpeOoBaHUIl W TPOCKO  yuuTens,
IPOEKTHI, JTUCITYTHI U AP. MIPUBJICUYCHUIO ux BHUMAaHUs K
oOcyxmaeMoil Ha ypoke uHpOpMaIuy,
aKTUBU3ALUN ux [103HABATEJIbLHOMN
JIeATEIbHOCTH.
Y4yeOHast AUCHUIIMHA U | YTIPaKHEHUS Ha | [ToOyxeHune MKOJIHPHIUKOB COOJIFOIaTh Ha
CaMOOPraHHU3aAnMS CaMOKOHTPOJIb, ypoke o0IIeTpUHSTHIC HOPMBI
TPEHUHTOBBIE YIPAXHEHUS | TIOBEICHUS, TpaBWwia  OOIIEHUS  CO
Ha pa3BUTHE | CTAPUIUMH (YUUTENSIMH) U CBEPCTHUKAMU
KOMMYHHKaTHUBHBIX (IWIKONMbHUKAMM), TNPUHIUIBI  y4eOHOM
HAaBBIKOB U JIp. JIMCUUIIMHBI U CAaMOOPraHU3aliu.
CamopasBurtne Tpenunru, ponesbie Urpsl, | [IpuBneueHre BHUMaHUS IIKOJIBHUKOB K
CIEIIMAJIBHO LIEHHOCTHOMY acCIIeKTy HW3y4aeMbIX Ha
pa3zpaboTaHHbIE 3aHATUS — | YPOKAaxX  SIBICHUH, OpraHuzalus uX
COOBITHIHBIE YpOKH | paboThl € MOJydaeMOH Ha  YpOKe
(mocBsIEHHBIE COLIMAJbHO 3HAYMMOM HHpopManuen —
HUCTOPUYECKUM JlaTaM U | HHULUUPOBAaHUE ee o0cyxeHus,
COOBITHSIM) AKCKYpPCHH, | BBICKA3bIBAHHS OOYYAIOIIMMUCS CBOETO
OHJIAMH — SKCKYpPCUH U Ap. | MHEHUS 110 €€ MOBOJY, BIPAOOTKU CBOETO
K HEW OTHOILICHHS.
Pa3Butne YMHBIE, MeTanpeameTHsle | Mcnonb3oBanue BOCIIMTATEIbHBIX
MeTanpeIMeTHbIX Henenu, uHpovackl «YTo? | BO3MOXKHOCTEH coaepx aHHus y4eOHOTo
YMeHHu I'ne?Korna?», IpeaIMeTa 4epe3 JAEMOHCTPALUIO JIeTAM
MEXIPEIMETHbIE 33/1aHUs, | IPUMEPOB OTBETCTBEHHOTO,
MHTETPUPOBAHHBIE YPOKH, | TPAKIAHCKOTO TIOBEAEHUS, NPOSBICHUS
oOyuJarorue KBECTBI, | UEJIOBEKOJIOOMST M J0OpOCEp/ICYHOCTH,
pelieHne IIPAKTHKO- | YEPE3 noa6op COOTBETCTBYIOIIUX
OpPUEHTHPOBAHHBIX 3aJ[ad U | TEKCTOB JJIs YTCHUS, 3a/1a4 JJIs pEeIIeHus,
ap. NpOOJIEeMHBIX CUTyallui At 00CYXKICHHS
B KJ1acce.
PasBurtne yueOHoii | Urpsl, kBecTbl, OpeliH- | [[puMeHeHne Ha ypoke HHTEPAKTHBHBIX
MOTHBAUH pUHT, TUCKyccud, | hopMm paboThI o0ydJaronmxcsi:
IIKOJIBHUKOB, pPa00ThI B | HCCIIEOBATEIbCKHE MHTEIJIEKTY AJIbHBIX urp,
KOMaH/ie. MIPOEKThl, HWHTEPAKTUBHBIE | CTUMYJIUPYIOIINX MTO3HABATEIIbHYIO
3aJ1aHus, YPOK- | MOTHBALIMIO IIKOJIBHUKOB; JUCKYCCHH,
SKCHEINULINS U JIP. KOTOpBIE JTAIOT y4YaluMCs BO3MOXHOCTb
npuobpectu OTIBIT BEJICHUS
KOHCTPYKTMBHOI'O JMajora; TIpyHIoOBOM
paboThl WM paboThl B Mapax, KOTOPHIE
y4aT HIKOJIbHUKOB KOMaHIHOW paboTe u
B3aMMOJEHCTBHIO C IPYTUMHU JIE€ThMHU.
dopMupoBaHHe Urposslie MPaKkTUKH, | BkItoyeHue B ypoK MIpoOBBIX IMPOLIEAYD,
JUIEPCKUX KavecTB | ocradera, nay’1b, KBH, | koTopsie TIOMOTarOT MOJIIEPKaTh
JIMYHOCTH IIKOJBHUKA, | TYPHUD U JIp. MOTHUBALIMIO JETEH K MMOJTYYEHUIO 3HAHMM,

AKTHBHOH KHM3HEHHOH

HaJIaXXUBAHHIO ITO3UTHUBHBIX




NO3HMIHH, pa3BuTHE MEXJIMYHOCTHBIX OTHOILIEHUM B Kiacce,
caMoynpaBJIeHUSs MOMOTaloT YCTaHOBJICHUIO
no0poKenaTenbHO  atMochepbl  BO
BpeMsl YpOKa.
ConmanbHo 3HaumMbIi | Yac B3auMonomonu | Opranusanus medcera
ONBIT COTPYAHMYECTBA | KYYEHMK —  YYEHHK», | MOTUBUPOBAaHHBIX M  3PYJIUPOBAHHBIX
U B3aMMHOH NOMOIIH KOHCYJIbTAIIHOHHBIE  JIHH, | OOYYalONMXCsl HaJ MX HEYCIEBAIOUIMMU
HACTaBHUYECTBO U JIp. OJTHOKJIACCHUKAMHU, JTAIOIIETO
IIKOJIBHUKAM  COLMAJIbHO  3HAYMMBbIN
OMBIT COTPYAHHYECTBA W  B3aWMHOMN
TTOMOLIH.
Peamm3auus NunuBunyanbHbie u | UaunuupoBanue u MOJIIEPIKKA
o0yyarmumMucs IpyHIoBbIE IPOEKTHI, | UCCIIET0BATENbCKON JeSITeNIbHOCTH
HHIMBUAYAJbHBIX U | koH(pepeHHH, IIKOJIFHUKOB B paMKax peanu3alid UMHU
rpynnoBbIX UHTEJIJIEKTyaJIbHbIE MHAWBUYaJIbHbBIX u IPYIIOBBIX
HCCJIe0BATEIbCKUX MapadoHbl, GOPYMBI U Ap. | UCCIENOBATENHCKUX MPOEKTOB, UYTO AACT
NPOEKTOB IIKOJIbHUKAaM BO3MOXHOCTb IPHOOpECTH

HaBBIK  CaMOCTOATENBHOTO  pEIICHHS
TEOPETUYECKOH  MPOOIIEMBI, HaBBIK
reHepUPOBAHUS " oopmnenns
COOCTBEHHBIX HIeH, HaBBIK

YB@KUTEIBHOI'O OTHOWIEHUS K YYXKUM
uaesiM, opOpMIIEHHBIM B paboTax Ipyrux
ucciesoBaTenei, HaBbIK IYOJIWYHOTO
BBICTYIUICHUS nepen ayJuTopueil,
apryMEHTHPOBaHUs U OTCTaMBaHUS CBOEH
TOYKH 3PEHUS.




KanennapHo-rematudeckoe miiaHupoBanue (6a30Bblii)

Ne Hara HanmenoBanue pa3zienoB U T€M Kon-so | UK | Koppektupopka
YpOKa | MPOBEICHUS 4acoB T
1 OcCHOBHBbIE CBEJICHUSI O CTPOEHUU aTOMa. 1 *
2 CtpoeHue 3eKTPOHHBIX 000T0UEK. 1 *
ONEeKTPOHHO-TpapUUECKUE CXEMBL.
3 [leproanueckuii 3axoH u [lepuoanueckas 1 *
cucTeMa B CBETE CTPOEHHsI aToMa.
4 WonHast cBA3b M HOHHAS KpUCTAJUIMYECKAs 1 *
peleTkKa.
5 KoBanenTtHas cBsA3b. ATOMHBIE U 1 *
MOJIEKYJISIPHbIE KPUCTAJUIMYECKUE PEIIETKH.
6 Mertannuueckas CBsI3b U MeTaJIIMUECKast 1 *
KpUCTAJJINYECKasi pelIeTKa.
7 Kontpoabnas padora Nel. Teoperuueckue 1
OCHOBbI XHMHH.
8 Bonoponnas cBsize. Enunas npupona 1
XUMUYECKOU CBSI3H
9 [TonmuMepbl HEOpraHU4YeCcKue u 1
OpPraHUYECKHE.
10 l"azoBoe cocrosinue BemiectBa. [IpupoaHbie 1
ra3oBble CMeCH (BO31yX, IPUPOAHBIN Ia3),
COCTaB, CBOMCTBA.
11 [IpencraBuTenu ra3000pa3HbIX BELIECTB 1
12 IIpakTnyeckas padora Nel. Ilonyuenue, 1
coOupaHue U paclio3HaBaHUE ra30B.
13 IIpoBepounas padora Ne 1 «I"'a3000pa3noe 1
COCTOSIHHE BEILECTBAY
14 JlucriepcHbIe CHCTEMBI. 1
15 Kunkoe cocrosaue Beuniectna. Bona, 1
pacTBOPHI.
16 TBepnoe cocrosinue BemecTBa. AMOpQHbIe 1
BEIIECTBA, JKUJAKHE KPUCTAILIBL.
17 Cocras BemiectBa. CmecH. 1
18 Knaccudukanus peakiuii B opraHn4eckoi u 1
HEOPraHWYECKOW XUMUHU.
19 CKkopoCTh XUMHUYECKON peakuuu U (pakTopsl, 1
BIIMSIIOIIME Ha HEe.
20 OO6parumble peakiuu. XUMHUECKOe 1
paBHOBECHE U €r0 CMEIlleHHUE.
21 IIposepounas padora Ne 2: «CkopocTh 1
XMUMUYECKHX peakLuii».
22 Ponb BOIBI B XUMHYECKUX PEAKLIHSX. 1
['uaponn3 opraHmn4ecKuii 1 HEOPraHUYECKUM.
23 OKHCANTENBHO-BOCCTAaHOBUTEIBHBIE 1




PCaKIHH.

24 DIEKTPOJIU3 PACIUIAaBOB U PACTBOPOB 1
IEKTPOIIUTOB.

25 Mertanibl 1 HEeMeTaIbl B OPraHUuYeCcKoON U 1
HEOPraHWYECKOW XUMUHU.

26 Kucnotel oprannueckue u HeopraHu4ecKue. |

27 OcHoBaHus OpraHUYECcKUe U 1
HEOpraHUYECKHE.

28 Conu opraHMuecKux 1 HEOPTraHUUECKUX 1
KHCJIIOT.

29 Pemenue 3aau Ha onpeneneHne MaccoBOM 1
JIOJIM BBIXOJ1a IPO/IYKTa OT TEOPETHUECKH
BO3MOYKHOTO.

30 KonrtpoJabHnasi padora Ne2. XumMmuveckue 1
peaknuu. BemecrBa.

31 Penrenue 3amay Ha BEIYKUCIIEHHE MACCHI 1
MIPOAYKTA PEAKIUH 110 U3BECTHOM Macce
HCXOJTHOTO BEIIECTBa, COJIEPKaIIETO
OIIPE/IETICHHYIO0 MAaCCOBYIO JOJII0 IPUMECEH.

32 IToBTOopenne «CtpoeHue aromay. 1

33 [ToBropenue «Opranuyeckue u 1
HEOPraHUYeCKHUE BEUIECTBA U UX CBOWCTBAY.
Hroro: 33




KOMUMTET ObPA30OBAHUA .
AIMUHUCTPAIINN BAJTAKOBCKOI'O MYHUIIUITAJIBHOI'O PANOHA

MYHUIMITAJIBHOE ABTOHOMHOE OBIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«CPEJHSAA OBINEOBPA3OBATEJIBHASA INKOJIANe 11»
I'. BAJJAKOBO CAPATOBCKOM OBJACTH

Paccmotpeno CornacoBano

Ha 3aceganuu LIIMO yuunTeneit MareMaTuky, THPOPMATUKHU U 3aMm.aupexropa no YBP
IIPEAMETOB €CTECTBEHHO- HAYYHOTO ITUKJIA JI.B.bonuuesa
[Iporokon Nel ot 07.09.2023 r. 07.09.2023 r.

PykxoBonurens LIMO B.A CumonoBa

Pabouyas nporpamma
10 y4yeOHOMY npeamery «XuMHs»
s o0yuarommuxcs 11 knacca A

[Iporpamma cocraBieHa
yUUTENeM XUMHUU U OUOJIOTHH
CumonoBo# Bacunucoit AnipeeBHOM

Cpok peanuszanuu nporpamMmsl: 2023-2024 yueOHblii roj



IMosicuuTeabLHAA 3aNIHCKA

Pabouas nporpamma mo xumuu st 11 (mpoduibHBIA YypoBeHb) Kjacca COCTaBJIeHAa Ha

OCHOBEe 00pa3oBaTeIbHOM MpOTrpaMMbl cpemHero obmero oOpaszoBanus MAOY COII Nell,
peanusytomeit @I'OC.

IIpukas ot r. Ne

Kanace: 11 A

Yuurenb: Cumonosa B.A.

KosmnvecTBO 4acoB 1o yueOHOMY ILUIAHY:

B HeJeJo — 3 Jaca,

B rog— 105 yacos,

no yerBeptsaM: Bl 4. — 4., Bo [l 4.- 4., Il 4.- 4., [V 4.- u.
(pakTHyecku - 96 yacos

Ypokos ¢ UKT: 35 4.

KoppexTnposka nporpammel. [Iporpammoii npeaycMoTpeHO Ha U3yUEHHE Kypca XUMUH B

11 xmacce 105 gacos. [lo yueOHOMy mmany mkosibl — 105 gacoB. @akTtuyecku OyaeT MPOBEACHO
96u., B cBs3u ¢ mpazaHuuHbiMuA nHaAMu 22.02., 07.03., 08.03, 02.05., 03.05, 09.05, 10.05 u co
CpPOKaMU KaHMKYJI, BHIIABIIMMU HA JTHU 3aHATH. [Iporpamma OyneT npoiieHa 3a c4eT yIIoTHEHUS
Marepuana

1.

2.

YMK

Epemun B. B. Xumus. Yrinyonennsiid ypoenb. 11 xiace. / B.B. Epemun, H.E. Ky3smenko,
B.U. Tepennn, A.A. [Ipo3nos, B.B. Jlyaun; nmox pea. B.B. Jlyauna. — 6-¢ uzn., nepepad. —
M.: [Ipoda, 2019.

AM. Panenkuit lunaktudeckuii matepuan 10-11 kmaccsl, MockBa «IIpocemenuey, 2011

Texnnueckne cpeacrsa o0yuyeHust H 000py1oBaHNe KaOUHeTa

* Kommnstorep.

*  MynsTUMeIUHHBINA TIPOEKTOP.

* Kiacchass mocka ¢ HaOOpoM MPUCTIOCOONEHUN I KpeIIeHUs TaOnull, IJIaKaTOB H

KapTHUHOK.

* Crenp utst pa3MeICHUS TBOPYCCKUX PA0OT YUAIIUXCS.
*  CTON yYUTEIIbCKUH.
* VYdeHHWYeCKHe CTONbI 2-MECTHBIE C KOMIUIEKTOM CTYJIbEB.

KoHTpoJib ypoBHSI 00y4eHHOCTH

Bunbr konTpOIS 1 17 17 v 200

AJIMUHHCTpATUBHAS
KOHTpPOJIbHAs paboTa

[InanoBBIE KOHTPOJIbHBIE
paboThI Mocie U3y4yeHus paszena,
TE€MBI IPOrPAMMBI

[TpakTnyeckue paboThI - 2 5 - 7

W3ydenne xumMuu B cTapiiei mkoje Ha MPOPHUILHOM YpPOBHE HANpaBICHO HA JOCTHKCHHE

CIEYIOLIUX LETIeH:

OcBoeHne cucTeMbl 3HAHMKA O (QYHIAMEHTAJIBHBIX 3aKOHAX, TEOPHSX, (aKTax XHUMUH,

H606XOI[I/IMBIX JJIs IIOHMMAaHUA HaquOﬁ KapTHUHbI MHUPA.

OBH&L[GHI/IC YMCHUSAMU MPUMCHATH IMOJTYYCHHBIC 3HAHUA JIA 00BACHEHNS pa3H006pa3HHx

XUMHYCCKHX SBJICHUM H CBOWMCTB BCIIECTB, OLCHKU PpOJU XHMHH B Pa3BUTHU COBPEMCHHBIX
TEXHOJIOTUI U IMOJIYYCHHNHN HOBBIX MAaTCPHUAJIOB.



Pa3BuTHe MO3HABATENBHBIX WHTEPECOB M HMHTEIUIEKTYyaIbHBIX CIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEIILHOTO TPUOOPETCHHUS] 3HAHWA B COOTBETCTBUM C BO3HUKAIONUMH JKU3HCHHBIMHU
MOTPEOHOCTSIMH.

Bocnutanne yOeXIEHHOCTH B TIO3UTHBHOM POJIM XHMHH COBPEMEHHOTO OOIIeCTBa,
HEOOXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO U OKPYKAIOIICH cperie.

[TpruMeHeHre TOIYYeHHBIX 3HAHUA W YMEHUH JjIs 0€301acHOT0 UCIOJIb30BAaHUS BEIIECTB U
MaTepuaioB B Jaboparopuu, OBITYy, CETBCKOM XO3SIICTBE M Ha TPOU3BOJACTBE, pEIICHUS
MPAKTHYECKUX 33Jlad B TOBCEIHEBHON >KHM3HH, NPEIYNPEKICHUS SBICHUH, HAHOCAIIMX BpEI
3I0POBBI0  YENIOBEKAa M OKpYXKalIeld cpene; MPOBEASHHE HCCIEIOBATENLCKUX  padoT;
CO3HATEIHLHOTO BBIOOpa Ipodeccru, CBI3aHHON ¢ XUMHUEH.

Ha ocHoBanmm TpeOoBaHUII TrOCYJapCTBEHHOTO OOpa30OBaTENBHOTO CTaHAapTa B
COJICP)KaHUHU KaJICHIAPHO-TEMaTHYECKOTO TUIAHUPOBAHUS PEATM3YIOTCS aKTyallbHbIC B HACTOSIICE
BpEMSI KOMIIETEHTHOCTHBIN, JINYHOCTHO OPUEHTHUPOBAHHBIN, NEATEIHHOCTHBIA TOIXObI, KOTOPHIE
OTIPEICIISAIOT 33JIaYl O0YUCHHS:

- YMEHHE CaMOCTOATEIHHO M MOTHBHPOBAHHO OPTaHM30BHIBATH CBOIO TO3HABATEIHHYIO
JIESATEIbHOCTD (OT MOCTAHOBKH IIEJIH JIO IMOTYUYCHHS M OIICHKH Pe3yJIbTarTa);

- WCIOJIb30BaHUE DJIEMEHTOB MPUYMHHO-CIEACTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAIHEHOTO
aHaJIN3a; UCCIICIOBaHNE HECIIOKHBIX PEabHBIX CBSA3CH U 3aBHCHUMOCTEHH;

- OTIpe/IeNIeHNE CYITHOCTHBIX XapaKTEPUCTUK H3y4yaeMOro 00beKTa;

- CaMOCTOSITCIIBHBIM BBIOOP KPHTEPHEB JIJIi CpPAaBHEHWS, COIOCTABIICHUS, OICHKA |
KJIaCCU(PHUKAIUU O0HEKTOB;

- TIOWCK HYXHOW WH(OpMAIIMH TI0 3aJaHHON TeMe B HCTOYHUKAX PA3IMYHOTO TUIIA; YMCHHE
pa3BepHyTO OOOCHOBBIBATh CYXKIEHHUS, JaBaTh OINPEACTCHUs, NPUBOANTH JOKA3aTeIbCTBA;
00BsACHEHNE M3YYCHHBIX TTOJOKEHUI Ha CAMOCTOSTEIIBHO MOJJOOPAHHBIX KOHKPETHBIX MPUMEPAX;

- OIICHMBAHUE W KOPPEKTHPOBKA CBOETO TMOBEICHUS B OKPYXKAIOIICH Cpelie, BHITIOJTHEHHUE B
MPAKTHYECKOH JIeITEeIbHOCTH U B IIOBCETHEBHOM KHU3HU KOJOTHICCKUX TPeOOBAHMIA,

- WUCTOJBb30BAaHUE MYJIBTUMEIUIHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTHH IS
00paboTKu, mepenayd, CUCTEeMaTH3aluu WHGOPMAIMK, CO3JaHus 0a3 MaHHBIX, NPE3EHTAIUU
pe3yNbTaTOB IMO3HABATEIHHON U PAKTUUYECKOU IEATEIHHOCTH.

Ilnanupyemblie mpeAMeTHBIE Pe3yIbTAThl OCBOCHUS

BrinmyckHuK Ha yriryOJeHHOM ypOBHE HAYUHUTCS:

— packpelBaTh Ha TMpPUMEpaxX pOJIb XUMHH B (OPMHUPOBAHUU COBPEMEHHOW HAyYHOM
KAPTUHBI MUpa M B IPAKTUYECKON MAEATENIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKAY XUMHUEH U
JPYTUMHU €CTECTBEHHBIMU HAayKaMH;

— WUIIOCTPUPOBATh HA MPHUMEpPAx CTAHOBJIICHHE W SBOJIOLUIO OPraHUYECKOM XUMHUHU Kak
HayK{ Ha pa3IUYHbIX UCTOPUUYECKUX ATaNax €€ pa3BUTHS;

— YCTaHABJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3M MEXKIY CTPOCHHEM aTOMOB XMMHYECKHX
3JIEMEHTOB U MEPUOJIMYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U UX COCAMHEHHI B
COOTBETCTBUU C MOJIO)KEHUEM XUMHUYECKUX 3JIEMEHTOB B IIEPUOIUUECKON CHUCTEME;

— aHAJIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEUIECTB, IPUMEHSIS MTOJIOKEHUSI OCHOBHBIX
XMMHYECKUX TEOPUN: XHMHUYECKOTO CTPOCHHUSI OpraHudyeckux coeauHeHuii A.M. bytnepona,
CTPOEHUSI aTOMa, XMMHUYECKON CBSA3U, DIEKTPOJUTHYECKOW IUCCOLMALMU KHUCJIOT U OCHOBAHMIA;
YCTaHABIMBATh NPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXIY CBOMCTBAMHU BEIIECTBA U €r0 COCTABOM H
CTPOCHUEM;

— NIPUMEHATH IMpaBUjIa CUCTEMATUYECKONM MEXIYHAPOJHOW HOMEHKIATYPbl KakK CpeACTBa
pa3iuueHus U UACHTU(PUKALIUY BEUIECTB 110 UX COCTaBY U CTPOCHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIbl HEOPTaHUUECKUX U OPTaHUYECKUX
BEIECTB KaKk HOCUTeNel NH(OPMAIIUK O CTPOSHUH BEIIECTBA, €0 CBOMCTBAX M MPUHAIJICKHOCTH K
ONPEJIETICHHOMY KJIACCY COETMHEHMI;

— OOBSICHATH TPUPOAY U CHOCOOBI OOpa30BaHHS XUMHUYECKOW CBS3H: KOBAJICHTHOM
(MONSIpHOM, HEMOJSAPHOW), HOHHOM, METALTNYECKOH, BOJOPOJAHOW — C IETBI0 OINPEIACICHHS
XUMUYECKON aKTUBHOCTH BEIIECTB;



— XapakTepu3oBaTh (DPU3MUECKHE CBONCTBA HEOPTaHWYECKUX U OPTaHMYECKHUX BEIIECTB H
YCTaHaBIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUINYECKOM pEIIeTKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B HW3MEHEHWU XUMHYECKHX CBOWCTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COETUHEHHM, BBICIINX OKCUIOB U THAPOKCHUJIOB;

— TPUBOAMUTH MPUMEPHl XUMUYECKUX PEAKINH, PACKPHIBAIOIINX XapaKTEPHBIE XUMUIECCKHE
CBOIICTBAa HEOPraHMYECKUX U OPraHWYEeCKUX BEIIECTB HW3YUYEHHBIX KJIAcCOB C LENbI0 HX
uaeHTU(DUKAINY U 00BICHEHUS 001aCTH IPUMEHEHUS;

— OIpeneisTh MEXaHW3M pEaKIUH B 3aBHUCUMOCTH OT YCJIOBHM NpPOBEIACHMS PEAKIUH U
MIPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUSI XMMHUYECKUX pPEaKIUid HA OCHOBE THIA XUMHUYECKOM
CBSI3HM U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBATh 3aBHCHMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPTaHUYECKUX COCITUHEHUH OT
XapakTepa B3aUMHOIO BJIMSHHMS aTOMOB B MOJIEKYJaX C ILEJIbI0 MPOTHO3UPOBAHUS MPOAYKTOB
peaxIuy;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliy U CMEIICHUs XUMHUYECKOTr0
paBHOBECHSI OT PA3IUYHBIX (AKTOPOB C IENBIO OMPEEICHHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX MPOIECCOB;

— YCTaHaBJIMBATh T€HETHUYECKYIO CBS3b MKy KJIaCCaMU HEOPTAHUYECKUX M OPTaHUIECKHIX
BellecTB /sl OOOCHOBAaHHWS MPUHIMIIHUAIBLHOM BO3MOXHOCTH TOJyYEHHUS HEOPraHUYECKUX U
OpPTaHUYECKUX COSAMHEHUN 3aJaHHOTO COCTaBa M CTPOCHHUS;

— noAdupaTh peareHThl, YCIOBUS U OIpeNesTh MNPOAYKThl pEaKUui, MO3BOJSIOUINX
peann3oBaTh 1a00PaTOPHBIC M MPOMBIIIICHHBIE CIIOCOOBI MOTYYCHHS BRXKHEHIIINX HEOPTaHHUECKUX
Y OPraHUYECKUX BEILECTB;

— ONpeneNsaTh XapakTep Cpeasl B pe3ysibTaTe THAPOIN3a HEOPTaHUYECKUX M OPTaHUIECKUX
BEUIECTB U TMPUBOAMTH NPHUMEPHl TUIPOJIHM3a BEIIECTB B IOBCEAHEBHOW JKM3HHM 4YellIOBEKa,
OMOIOrMYECKUX OOMEHHBIX MPOIIECCaX U MPOMBIIIIICHHOCTH;

— TPUBOAMUTH TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUUd B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX H KUZHEACATEILHOCTH OPTaHU3MOB;

— OOOCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAaHUE HEOPraHUYECKMX U OpPTaHUYEeCKUX
BEIIECTB U UX PEaKIUi B IPOMBIIUICHHOCTH U OBITY;

— BBIOJIHATh ~ XMUMHMYECKUH  HKCIEPUMEHT IO  PACIO3HABAHUIO U MOJyYEHHUIO
HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCaM COCIUHEHUH, B
COOTBETCTBUM C MpaBWIaMH U NpHeMaMH 0e30MacHOil paboThl ¢ XMMHYECKHMHU BEIIECTBAMU U
71a00paTOpHBIM 000pYIOBaHUEM;

— TPOBOJIUTH pacyeTbl Ha OCHOBE XUMHYECKMX (OpMYT U ypaBHEHUH peaKIMid:
HAXO0XJICHUE MOJICKYJISIPHON (hOPMYIIBI OPraHUYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WU IO MPOIYKTaM CTOPaHUs; pacyeThl MacCOBOU JJOJIU
(Macchl) XMMHYECKOTO COCIMHEHHUS B CMECH; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIUH, €CIIU OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH); pacueThl MacCOBOM
Wi OOBbEMHOH JOJNM BBIXOAA MPOIYKTAa PEAKIHUA OT TEOPETUYECKH BO3MOXKHOTO; pPaCUeThl
TEIUIOBOTO 3(deKTa peakuuu; pacyeTbl 00bEMHBIX OTHOIICHUN I'a30B MPH XUMHUYECKUX PEaKIIUAX;
pacueTsl Macchl (00beMa, KOJTMYeCTBa BEIIECTBA) MPOIYKTa PEAKIUH, €CIIH OJTHO U3 BEIIECTB JaHO
B BUJIE PaCTBOpA C OMPEACICHHON MAacCCOBOM 10JI€H PAaCTBOPEHHOIO BEILIECTBA;

— WCMOJNIB30BaTh METOJbl HAyYHOTO TO3HAHWS: aHAIW3, CHHTE3, MOJCIUPOBAHUE
XUMHUYECKHX TMPOLECCOB M SBICHUM — MpH pelleHuH Yy4eOHO-HCCIeI0BaTeNIbCKUX 3adad Io
W3YYECHUIO CBOWCTB, CIIOCOOOB MOMYyUEHUS M PACTIO3HABAHUS OPTAaHUYECKUX BEIECTB;

— BIIaJeTh NpaBuUiIamMu 0e30MacHOro OOpalleHHs C €IKUMH, TOPIOYMMHU U TOKCHYHBIMH
BEIIECTBAMH, CPEICTBAMU OBITOBOW XVIMHH;

— OCYILECTBJATh MOMCK XMMHUYECKOW HHGPOpMAlUU IO Ha3BaHHIM, HACHTU(]UKATOpam,
CTPYKTYpPHBIM (JOpMYyJIaM BEIIECTB;

— KPUTUYECKHM  OLEHMBaThb W  HHTEPIPETHPOBATh  XHUMHYECKYI0  HMH(OpMaIuio,
CoJIepXKalylocs B COOOILEHHSIX CPEICTB MaccoBOM mHpopmanuu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTAaThAX C TOYKU 3PEHHSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJIAX BBISBICHUS
OLIMOOYHBIX CYKICHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINH;



— YCTaHaBJIMBATh B3aMMOCBS3H MEXAY (aKTaMu W TEOPHEH, MPUUYUHON U CIEACTBHEM IPH
aHajan3e MPOOJIEeMHBIX CHUTyalluid 1 0OOCHOBAHHWH NMPUHUMAEMBIX PEIICHUH Ha OCHOBE XMMHUYECKUX
3HAHUM;

— TPENCTaBIIATH IyTH PEIICHUS TJIOOATBHBIX MPOOJIEM, CTOSIINX MEepe]] YeI0BEUYeCTBOM, U
MEPCIIEKTUBHBIX HANPABIECHUNA PAa3BUTHS XUMUYECKUX TEXHOJOTHH, B TOM YHUCIE TEXHOJIOTHMH
COBPEMEHHBIX MATEPHATIOB C Pa3IUYHOM (PYHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HMCTOYHHKOB
CBIPBS, IEPEePAOOTKHU M YTHUIIN3AIUH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BrimyckHUK Ha yTiayOJIeHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYUHUTHCS:

—  (¢opMynHpOBaTh IETb HCCIEIOBAaHUS, BBIABHTAaTh W TIPOBEPSATH SKCIEPUMEHTAIHHO
THIOTE3BI 0 XUMHYECKUX CBOMCTBAX BCIICCTB Ha OCHOBEC UX COCTaBa U CTPOCHUS, UX CHOCOGHOCTI/I
BCTYIIaTh B XUMHYECKHE PEAKIINH, O XapaKTepe W MPOAYKTaX Pa3IHIHBIX XUMHUECKUX PEaKIni;

— CaMOCTOATECIIBHO IJIAaHUPOBATH u IIpOBOAUTH XUMHUYECCKUE 9KCIICPUMCHTBI C
COOJTI0ICHHEM TPaBHIT 0€301MacHOM pabOTHI ¢ BEIIECTBAMH H JJA0OPATOPHBIM 000Dy I0BaHUEM;

— HHTCPIIPETUPOBATE JAHHBIC O COCTABC U CTPOCHUU BCUICCTB, IMOJYUCHHBIC C ITOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMHUYECKUX METOJIOB;

—  ONHCHIBATH COCTOSIHHE DJEKTpOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHHUUYECKUX TPEACTABICHUN O CTPOCHHWH aToMa JIsi OOBSICHEHUS! PEe3yJbTaTOB CHEKTPAIBHOTO
aHaJIM3a BEIECTB;

—  XapakTepu30BaTh pOJIb Aa30TOCOJEPXKAIMUX TETEPOLUUKINUYECKUX COCIUHCHHH U
HYKJIICHMHOBBIX KUCJIOT KaK Ba)KHEUIINX 6I/IOJIOFI/I‘-IGCKI/I AKTHUBHBIX BCILICCTB,

— TIPOTHO3MPOBAaTh BO3MOXKHOCTh  TIPOTEKAaHUS  OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peakLui, JexKalKuX B OCHOBE IPUPOAHBIX U IIPOU3BOJICTBEHHBIX IIPOLIECCOB.

Copneprxanue mporpamMmsl 1o xumuu B 11 xnacce (mpoduiibHbIA YPOBEHB)

PA3JIEJI 1. METObI ITO3HAHUMA B XUMUMU (1 yac)

Hayunbie mMeTOnbl MO3HAaHUS BEUIECTB MU XMMHUYECKUX siBIeHUM. Poib skcrnepuMeHTa u
TEOPHH B XUMHH

PA3JIEJI 2. TEOPETUYECKHUE OCHOBbBI XUMHNU

Tema 1.Ctpoenue atoma (9 yacoB)

ATOM- ClOXHasi yacTuia. SIApo M 3IIeKTpOHHAas 000J0YKa. DJIEKTPOHBI M MPOTOHHI.
Muxkpomup u MakpoMup. Jyaausm 4acTUI MUKPOMUPA.

CocTosiHUE IIEKTpOHA B aToMe.DIeKTpOoHHOE 001aKo u opbutans. ®opma opburaneii (s, p,
d, f). 'maBHOe KBaHTOBOE UMCIIO. DHEPreTUUYECKHEe YPOBHU U MOAYPOBHU. B3anMOCBSA3b T1aBHOTO
KBAaHTOBOTO YMCJIa, TUTIOB U (hOpM OpOuTANIel M MAKCUMAIILHOTO YHCIa SJICKTPOHOB HA MOYPOBHSIX
u ypoBHsX. [lpunmun Ilaymu. DnektponHas ¢opmyia aTroMoB djeMeHTOB. [paduueckue
AJIEKTpOHHBIE (opMynel M mpaBwiao ['yHma. OnekTpoHHO-rpaduueckue (GOpMysbl aTOMOB
AIIEMEHTOB. DIIEKTPOHHAs KJIacCU(UKALUS HIIEMEHTOB 110 CeMeNCTBaM.

BanenTHble BO3MOKHOCTM aTOMOB XMMMYECKHUX JJIEMEHTOB. BalleHTHBIE 3JIEKTPOHBI.
BanenTtHble BO3MOXHOCTHM aTOMOB XHMHUYECKHX JJIEMEHTOB KaK (DYHKUMS HMX HOPMAaJIbHOTO U
BO30YXIEHHOTO cocTosiHUA. Jpyrue (akTopsl, OnpeAessioye BaIeHTHbIE BO3MOXXHOCTH aTOMOB:
HaJIMYUE HEMOJENEHHBIX JJIeKTpOHHBbIX map. Hammuume cBoOoanbix opOutaneil. CpaBHeHHe
BaJICHTHOCTH U CTEIIEHU OKUCIICHMUS.

[lepuonnueckuii 3akoH u Ilepuogmyeckas cucrema xXuMHueckux »dnaementoB JI. M.
MenneneeBa. Ilpeamnocbulki OTKPBITHS 3aKOHA: HAKOIUIEHHE (DaKTOJOTMYECKOro MaTrepuana,
pabothl mpenmrectBennnkoB M. 5. Bepremnyca, U. B. eGepeitepa, A. J. Illaukyprya, [Ix. A.
Heronennca, JI. }O. Meiiepa, cbe3n xumukoB B Kapicpys, nnuHocTHele KauectBa [[. M.
Menneneea. Otkpeitue J[. . MenneneeBbiM nepuoaudeckoro 3akoHa. IlepBas dopmynupoBka
ero. [lopuszoHTanpHas, BepTUKAJIbHAs W JAUAroHajbHash IEPUOJMYECKHE  3aBUCHUMOCTH.
[lepuoanueckuii 3akoH W cTpoeHue aroma. M3otombl. COBPEMEHHOE MOHATHE XHUMHUYECKOTO
arieMeHTa. 3akoHOMepHOCTh [. Mosznu. Btopas ¢GopmynanpoBka MNEpUOIUYECKOTO 3aKOHA.
[lepuonnueckas cucrema W cTpoeHue aroMa. DUMYECKUH CMBICT TMOPSIKOBOTO HOMEpa
3JIEMEHTOB, HOMEpPOB Tpynmbl U nepuonaa. [IpuyuHBI H3MEHEHUsT METAUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB JJIEMEHTOB B TpYyINax M NEpUOAaX, B TOM YHUCIE OONBIIMX U



cBepxOonpmx. TpeTbs (GOpMyNIHpPOBKAa MEPHOAMYECKOrO 3aKOHA. 3HAYEHUE MEPUOTUYECKOTO
3aKOHa W TEPUOAUYECKON CHCTEMbl Xxumudeckux sneMeHToB . M. MennmeneeBa miisi pa3BUTHS
HayKH 1 IOHUMaHMsI XUMUYECKON KapTHHbBI MUpA.

Tewma 2.Ctpoenue BemectBa. (17 yacon)

Xumnueckas cBs3b. EnuvnHas mpupoga XMMH4YecKod CBsA3M. MoHHas XuMuueckas CBs3b U
MOHHBIE KpHCTajInyeckue pemeTku. KoBalleHTHass XMMHUYECKasi CBA3b M €€ KiacCUpUKalus: Mo
MeXaHU3My o00pa3oBaHUsi (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN), MO AIIEKTPOOTPULIATETEHOCTH
(momnsipHast ¥ HETIOJISIPHAS ), TIO CITOCO0Y MEePEKPhIBAHUS JIEKTPOHHBIX OpOUTaeil (CUrMa | 1), 1o
KpaTHOCTH (OJIMHapHas, [BOIHas, TpOWHas, moxyTopHas). lloaspHOCTH CBA3M M NOJAPHOCTH
MouieKyJibl. Kpucramnnueckue pemeTky i BEHIECTB C 3TOW CBSA3bIO: aTOMHAs U MOJIEKYJISIpHasl.
Mertannnueckas XUMHUYECKas CBA3b M METAJTIMUECKas KpUCTaJIMYecKasl pemierka. Bomopoanas
CBA3b: MEXMOJCKYJSIpHAas ¥ BHYTPUMOJEKYJspHas. MexaHu3M 00pa3oBaHUS ATOH CBS3M MU ee
3HaueHue. MIoHHas CBA3b Kak NpeesbHbIN ClIy4ai KOBaJEHTHOW IOJIAPHOM CBA3H; MIEPEX0] OAHOIO
BH/JIA CBSI3U B PYTOM; pa3HbI€ BUJIBI CBA3EH B OJTHOM BELIECTBE.

CBolicTBa  KOBAJIEHTHOM  XUMHUYECKOM  cBs3u. HacelmaemocTs,  MOJIAPU3YyEMOCTD,
HaIlpaBJIEHHOCTb. [ €OMEeTpHs MOJIEKY .

['mbpuanzanus opOutaneil U reoMeTpus MOJEKyJ. Sp3- THOpUAM3aLUs y AJIKAHOB, BOJBI,
aMMMaKa, ajamasa. sp2- TuOpuan3aIus y CoOeIMHeHni 60pa, aJIKeHOB, apEHOB, TMEHOB, rpaduTa. Sp
- THOpHIM3alysl Y COCOTUHEHUH Oepuuivs, alKMHOB, KapOuHA. ['eoMeTpuss MOJIEKysl Ha3BaHHBIX
BEILECTB.

Hucnepcusle cucrtemsbl. Ilonstne o nucnepcHeIX cucremax. JlUMcCnepcHOHHas cpena u
mucnepcHas ¢asza. [leBATh THUIIOB CHCTEM M UX 3HAYeHHE B MPUPOJEC U JKU3HHU YeJOBEKa.
JlucniepcHasi cucTema ¢ KUAKOW CPeJIoii: B3BECH, KOJUIOUIHBIE CUCTEMBI, UX KIacCHU(pUKAIus. 3071
u renu. Ddexr Tunnansa. Koarymsamus. Cuaepe3uc. MonekynsipHble 1 HCTUHHBIE PaCTBOPBI.

Teopust cTpoeHust xumudeckux 3iaeMeHToB A. M. bymieposa. I[lpeanocsiiku co3gaHust
Teopun cTpoeHus : pabotsl npemmectBeHHUKOB (K. b. [Jroma, ®@. Bénep, 1. ®@. XKepap, . A.
Kekyne), cve3n ecrectBoucnbiTareneil B lllmeliepe, nuuHocTHele KauectBa A. M. bytieposa.
OCHOBHBIE TOJOKEHUS COBPEMEHHOM Teopuu cTpoeHus. Buasl uzomepun. W3omepus B
HEOPraHWYECKON Xumuu. B3aumHOe BiIMSHME aTOMOB B MOJIEKYJaXx OPraHUYEeCKHX U
HEOpraHWYeCKUX BelecTB. OCHOBHBIE HANpaBJICHUS Pa3BUTHS TEOPUHU CTPOEHUS - 3aBUCHUMOCTH
CBOICTB BEILECTB HE TOJBKO OT XMMHUYECKOTO, HO U OT UX AIEKTPOHHOI'O M IPOCTPAHCTBEHHOTO
ctpoenus. UHIyKIMOHHBIN 1 Me30MepHBIH 3 dekThl. CTepeoperyaspHOCTb.

JlnanekTuyeckrue OCHOBBI OOIIHOCTH JABYX BEOYLIMX TEOpUH XUMHUH. JlMajeKTU4YecKue
OCHOBBI OOmHOCTH Teopuu mnepuoguuyHoctu J[. WM. Menneneea m Teopum ctpoeHuss A. M.
BytnepoBa B craHoBiIeHHHU (pabOTHI MPEAIIECTBEHHUKOB, HAKOIUIEHHE (DaKTOB, YYaCTHE B ChE3/aX,
PYCCKHUH MEHTAJIUTET), TpeackazaHuu (HOBBIX 3yieMeHTOB- Ga, Se, Ge W HOBBIX BEIIECTB -
n300yTaHa) v pa3BUTUH (TpU (HOPMYITHUPOBKH).

[Tonumepbl opranudeckre W Heopranmdeckue. OcHOBHbIe MOHATHS Xxumuun BMC:
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpHU3alnu, MOJeKysipHas Macca. CrnocoObl MOTyueHHs
nojuMepoB. Peaknuum  noauMepuszanMu M NOJHMKOHAEHcanmuu. CTpoeHue  MOJIMMEpOB:
reomeTpuueckas GpopmMa MaKpoMOJEKyJ, KPUCTAIMYHOCTE U aMOP(PHOCTh, CTEPEOPETYIISIPHOCTb.
[Tonmumepsl oprannueckue u Heopranmueckue. Kayuyku. Ilnactmaccel. Bosokna. buononumepsr:
O€JKN U HYKJICMHOBBIE KHUCIIOTHI.

Pacuetnwpie 3amaun. 1. Pacuersl mo xummueckum dopmyrnam. 2. PacyeTsl, CBs3aHHBIE C
MOHSATHEM «MAaccoBas JOJI» U «00BEMHas 10JIs» KOMIIAHEHTOB cMecHd. 3. Brrunciienne MomsipHOiM
KOHLIEHTpaluu PacTBOPOB.

JemoncTpanyy. Moaenu KpUCTaNIMYeCKUX PEIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBSI3EH.
Mopenu MoJIeKysl pa3nIuyHOW TeoMmeTpuu. Kpucrammmyeckue pemérku anMaza W rpadwura.
OO0pa3ipl pa3nmuuHbIX cucTeM ¢ Kuakoil cpenoil. Koarymsamus. Cunepesuc. Dddexr Tunmans.
Mogenu n30MepoB CTPYKTYPHOH M MPOCTPAHCTBEHHOU mM3omepuu. CBoiicTBa Tonyona. Komnekuus
IUIacTMacCc U BOJIOKOH. OOpa3ubl HEOpPraHMYECKUX IMOJIMMEpPOB: cephl. [lmactuueckoii, dochopa
KpacHOTO, KBapia u 1p. Mozaenu monekyn 6enkos u JIHK.

JlaGopatophsbie onbITH. 1. CBOHCTBA TMIAPOKCHAOB AJIEMEHTOB 3 Tiepuoja. 2. O3HaKOMIICHHE
¢ o0pa3iamH MmiacTMacce, BOJIOKOH, HEOPraHMUECKHUX MOJIUMEPOB.



[Tpaktuueckas padora Nel. «Iloyuenue, coOnpanue U pacrio3HaBaHUE ra30By.

Tema 3 Xumuueckue peaknuu. (24 gaca)

Knaccupukanuss XMMHUYECKHX pPEaKUMid B OpraHMYeCKOW M HEOPraHUYeCKOH XHWMUH.
[ToHsiTHE O XUMUYECKOU peaKlrU, €€ OTIUYUE OT SAECPHOM peakuuu. Peaknuu amaoTponu3auuv 1
nzomMepuzanuy. Peakiuu, uaymue ¢ M3MEHEHMEM COCTaBa BEILIECTBA: IO YUCIY U XapakTepy
pearupyromux U o0pa3yIMUXCs BEIIECTB (pa3lIoKEHHUs, 3aMeIIeHNus], OOMEHa, COSAMHEHHS); 10
u3MmeHenuto creneneir okucnenus (OBP u nwe OBP); mo temnoBomy »sddekry (9k30- u
sHAOTepMUYEeCKHe); 1o (a3ze (romMo- W TETEpPOreHHBIC), 1O HampaBlieHHIO (oOpaTUMbIE U
HeoOpaTHMbIe); MO MCIOIB30BAHUIO KaTanu3aropa (KaTaJTUTUYECKHE M HEKaTATUTHYECKHE); IO
MeXaHU3My (paJvKalbHble W HOHHBIE); 1O BHIY OJHEPrUH, HWHHUIMHUPYIOMIEH PpPEeaKlHIo
(poToxumuyeckue, pagaluOHHBIE, STEKTPOXUMHUYECKUE, TEPMOXUMHUYECKHE).

BeposTHOCTh MpOTEKaHU XMMUYECKUX PEaKIUid. 3aKOH COXpaHEHUs SHEpruu. BHyTpeHHss
sHeprus peakiuil. TemnoBoit s¢dext. Tepmoxummuueckue ypaBHeHHA. Teruora oOpa3oBaHus.
3akoH I'. . I'ecca. Dutponus. Bo3MOKHOCTh NPOTEKaHUS PEAKIIUN B 3aBUCUMOCTH OT U3MEHEHHUS
SHEPTUU U SHTPOIHH.

CKOpOCTh XUMHUYECKUX peakiui. DakTopbl, BIMUSIONIME HA CKOPOCTh peakuuil. [lonarue o
ckopocTH. CKOpOCTh FOMO- U T€TEPOr€HHOM peakuuid. DHeprus aktuBauuu. MakTopbl, BIUSIOLINE
Ha CKOpPOCTb pEakUWW: TNPHUpPOAA PpPEArupyroIMX BEIIECTB, KaTajau3aTopbl, TEMIIEpaTypa,
KoHIeHTpauus. Karanm3 romo- M rereporeHHbld, X MexaHu3Mmbl. DEpMEHTHI, UX CPABHEHUE C
HEOpPraHWYEeCKUMHU KaTanuzatropamu. HWHruOutopel u KaTanuTuueckue dAnapl. lloBepxHOCTH
CONPUKOCHOBEHHUS pEarupyoux BEIIECTB.

Xumuyeckoe paBHoBecue. [loHsiTHE © XMMHUYECKOM paBHOBECHMU. PaBHOBECHBIE
KOHIeHTpauuu. /luHamuuHocTh paBHOBecus. KoHcTanta paBHOBecus. DakTopsl, BIMAIOIIKME Ha
CMEIIICHUE PAaBHOBECHS: KOHIIEHTpalMs, AaBieHue, temneparypa. [Ipunnun Jle [latense.

OxucnurensHo-BoccTaHoBUTENbHBIE peakiui(OBP). Crenens oxucnenus. Knaccudukanms
peakuuii B CcBeTe dJEKTpoHHOW Teopuu. OcHoBHBIE mnoHsATHS OBP. Meroasl cocraBieHus
ypaBHeHnii OBP: Meton »snexkTpoHHOro OanaHca, MeTOJ IoOJypeakiuid. BiumsHue cpeasl Ha
nporekanue OBP. Knaccudukarus OBP. OBP B opranndeckoit xumum.

Onekrponutuueckas nuccormanus. (3.J0.) DNEeKTpOIUThl U HEIIEKTPOJUTHI. MexaHu3M
ANEKTPOIUTUYECKON AMCCOLMALMM C Pa3IMYHbIM BUAOM CBs3U. CBOMCTBA KaTMOHOB M AHMOHOB.
Kucnotel, comu, ocHoBanuss B cBere J.J[. Cremenp 3.J[.u €€ 3aBUCUMOCTb OT MPHUPOJBI
ANEKTpoauTa M ero KoHueHTpauuu. KoHcranta auccommanuu. CTyneHdYaras IUCCOLMALUSL.
CBolicTBa pacTBOPOB IEKTPOJIUTOB.

Bonopoansiii mokazarens. Jluccommanus Boabl. Koncranta e€ nuccoumarnuu. HMonnoe
npousBeneHue BoJbl, Bogopoauelii nokasatens - pH. Cpenbl BOOHBIX pacTBOPOB 3JIEKTPOJIMTOB.
3HaueHue BOJIOPOJIHOTO TOKa3aTesNs Uil XUMHUUECKUX U OMOJIOTHYECKUX MTPOLIECCOB.

I'mpponns. Ilonstue rugponusa. I'MOpoau3 OpraHUYECKUX M HEOPraHUYECKUX BEILECTB
(rajoreHaJKaHOB, CJIOKHBIX 3(UPOB, yIIIeBo0B, 6enkoB, AT®) u ero 3Hauenue. ['uaponus coneii -
Tpu cayvas. Crynenyarsiii tuaponu3. HeoOpatumbiii ruaponus. Ilpaktudeckoe 3HaueHHE
TUAPOIN3A.

[Tpaktuueckas padora Ne2 CKOpoCcTh XMMHUYECKUX PEaKIMi, XUMHUECKoe paBHOBecue Ne3.
CpaBHEHHE CBOMCTB HEOPraHUYECKMX W  OpraHuueckux coeauHeHuil. Ned.  Pemienue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «[ uapoausy.

Tewma 4. BemectBa u ux cBoiicTBa. (42 4yaca)

Knaccugukanus Heoprannueckux BemecTB. [IpocTeie n cioxHble BemecTBa. OKCHIBI, UX
knaccudukanusa. ['mapokcuasl (OCHOBaHUS, KUCIOPOJHBIE KUCTOTH, AMMOTEPHBIE THIPOKCHIBI).
Kucnotsl, ux xknaccuduxarms. OcHoBaHus ,ux knaccudukanus. Cou cpeaHue, KUcible, OCHOBHbIE
1 KOMILJIEKCHBIE.

Knaccugukanuss opraHuueckux BEIIECTB YTJIEBOAOPOAbI M KiaccH(UKAIUs BEIIECTB B
3aBHCHUMOCTH OT CTPOEHHUS YIJIepoJIHON Lenu (amudaTHueckue U HUKJINYECKHEe) U OT KPaTHOCTH
cBsi3el (mpenenbHble W HempenenbHble). ['omonmoruueckuit psin. [Ipou3BojHBIE YIIIEBOJIOPOIOB:
raJIoreHaJIKaHbl, CHUPTHL, (EHOJBI, AIbJIEru]bl W KETOHbI, KapOOHOBBIE KHUCJIOTHI, MPOCThIE U
CJIO’KHBIE A(HUPBI, HITPOCOEIHMHEHUS, AMUHBI, aMUHOKHCIIOTHI.



Mertambl. [lonoxkeHne MeTauioB B NEPUOAUMYECKONW CHCTEME M CTPOCHUE HX aTOMOB.
[IpocTele BemieCTBa-METAUIBl: CTPOEHUE KPUCTAUIOB W METAJNIMYECKass XUMHUYECKas CBS3b.
Amnorponus. O0mue (u3nueckue CBOWCTBA METalIOB U BOCCTAHOBHUTEIHHBIC CBOWCTBA UX:
B3aUMOJICCTBUE C HEMETANIaMH (KHUCJIOPOJIOM, TaJIOTeHAMH, CEpOl, a30TOM, BOJIOPOIOM), C BOJIOM,
KHCJIOTaMH, pPacTBOpaMHU COJIeH, OpPraHMYEeCKUMHU BEUIECTBaMU (CHUPTAMH, TaJOreHaJIKaHAMU,
dbeHonoM, KuiITaMM), co meaoyamu. OKCUABI ¥ THAPOKCHUIBI METANIOB. 3aBUCHUMOCTh CBOWCTB ATHX
COCIMHEHUI OT CTENEeHEeW OKHUCIEHUS METauioB. 3HAUE€HHWE METANIOB B NPHUPOAE U SKU3HU
OpraHU3MOB.

Kopposuss meramios. Ilonsrue xoppo3uu. XuUMHYECKass KOPpO3Us. DIEKTPOXUMHUYECKas
Koppo3usi. CriocoObl 3alIUThl METAIIIOB OT KOPPO3HH.

OO0mue crnocoObl MONyYeHUs METaUIOB. MeTayuibl B MPHPOJE. METALTYPIHUs M €€ BUJBL:
IIUPO- U TUIPO- AIEKTPOMETALTYPrusl. DIEKTPOIN3 PACIJIaBOB U PaCTBOPOB COEMHEHHUI METaJIOB
U €ro 3HaueHUe.

Hemeramnsl. [lonoxkeHne HEMETAINIOB B NEPUOJUYECKOM CHCTEME, CTPOEHUE HX aTOMOB.
ONEeKTpOOTpULIATeTbHOCTh.  MHepTHhle ra3bl.  [/[BONMCTBEHHOE  TOJOXKEHHE  BOJOpoAa B
nepuoauyeckoil cucreMme. Hemeramisl - mpocThie BelecTBa. ATOMHOE M MOJIEKYJISIPHOE CTPOCHHE
ux. Ammorponus. XHUMHYECKHME  CBOMCTBa  HeMmeTauioB.  OKHUCITUTENbHBIE  CBOMCTBA!
B3aUMOJICVCTBUE C METAUIaMH, BOJOPOJIOM, MEHEE HIIEKTPOOTPULIATEIbHBIMU HEMETAJNIAMU,
HEKOTOPBIMHU CJIOKHBIMU BellecTBaMU. BoccTaHOBUTENbHBIE CBOWCTBA HEMETAIUIOB B PEAKIIUSIX CO
bTOpOM, KUCIOPOJOM, CIOKHBIMH BELIECTBAMH-OKUCIUTENSIMU (230THOW M CEPHOM KHCIOTaMU U
np.). Bogopoansle coenvnenuss HemetaioB. [lonyueHune ux CHHTE30M U KOCBEHHO. CTpoeHue
MOJIEKYJT U KPUCTAJUIOB ATUX coequHeHnil. Puzndeckue cBoricTBa. OTHOILIEHHE K Boje. Mi3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB B mepuonax u rpynmnax HeconeoOpasyromue u coneoOpasyromue
okcuapl. Kucnopoansle Kucnotel. J3MeHeHHME KHCIOTHBIX CBOMCTB BBICIIMX OKCHUIOB U
TUAPOKCHUJIOB HEMETAJUIOB B MEPHOJAaX U Tpynmnax. 3aBUCUMOCTb CBOMCTB KHUCJIOT OT CTENEHU
OKHCJICHUSI HEMEeTaJlIa.

Kucnotsl opranndeckue u HeopraHudeckue. KuciaoTsl B cBeTe€ MPOTOJIUTUYECKOW TEOPHUHU.
ConpspkeHHbIE KHCJIOTHO-OCHOBHBIE mMaphl. Kiaccudukaiuss opraHM4ecKHMX M HEOPraHHMYeCKHUX
kucior. OOe CBONWCTBA KUCIOT: B3aUMOJICHCTBUE OPTaHUYECKUX W HEOPTaHUYECKHX KHUCIOT C
MeTaJlJIlaMH, OCHOBHBIMU U aM(pOTEPHBIMU OKCHUAAMHM U THAPOKCHAAMHU, C COJSIMHU, 0Opa3oBaHUE
COXHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHIIGHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.
Oco0eHHOCTH CBOMCTB YKCYCHON U MypPaBbUHOM KUCIIOT.

OcHoOBaHUsI OpraHudeckue MU Heopranuueckue. OCHOBaHHS B CBET€ MPOTOJIMTHUYECKOU
teopun. Knaccudukaius opraHMYECKHX W HEOPTaHMYECKHMX OCHOBAHHMH. XHWMHUYECKHE CBOWCTBA
miesioueid U HepacTBOPUMBIX OCHOBaHMA. CBOMCTBa OECKHCIOPOJHBIX OCHOBAaHUWI: aMMuaka |
aMUHOB. B3anMHoOe BiIusiHEE aTOMOB B MOJIEKYJTy aHWJIMHA.

AMoTepHbIe OpraHNYecKHe U HEOpraHMYeCKHe CoenuHEHHS.AMQPOTEpHBIE COSIMHECHUS B
CBETE MPOTOJUTHYECKON Teoprur. AM(OTEPHOCTh OKCUIOB U TUAPOKCUAOB MEPEXOTHBIX METAIIJIOB:
B3aUMOJICCTBUE C KUCIOTAMU U ILIEJTOYAMH.

[TonsiTue 0  KOMIUIEKCHBIX  coeAuHeHusax. KomriuiekcooOpa3oBaTenb,  JUTaHAbI,
KOOpAMHAIIMOHHOE YHWCJIO, BHYTpeHHsss cdepa, BHemHss cdepa. HomeHkiaTtypa maHHBIX
coenmuaeHuil.  [lpumepsl  coenuHeHuid.  AMQOTEpPHOCTh  aMHHOKHCIIOT:  B3aUMOJICHCTBHE
AMUHOKHCIIOT CO IIeTI0YaMU, KUCIOTaMH, CIIUPTAMH, IPYT ¢ ApyroM (0Opa3oBaHHE MOJUIICTITHIOB),
0o0pa3zoBaHue BHYTPEHHEH COH (OUTIOISIPHOTO HOHA).

['enetnueckasi CBsI3b MEXKIY KJIacCaMH OPraHUYECKHMX W HEOPraHUYECKUX COEAMHEHHH.
[ToHsiTHE O TEHETUYECKOM CBSI3M M TEHETUYECKUX pANAaX B HEOPraHMYECKOM W OpPraHUYeCcKOu
XUMHH. ['eHeTHueckue psapl MeTauia (Ha IpUMepe KalbLus M JKele3a), HeMeramia (cepbl U
KpEMHUS), MEePEeXOAHOro 3JeMeHTa (UMHKa). ['eHeTmyeckue psAbl U TeHETHYECKas CBS3b B
OpraHUYEeCKON XUMUU (COETUHEHHUs IBYXaTOMHOIO yriieposa). EAMHCTBO Mupa BeliecTs.

JlaGopaTopubie ombITel. 7. O3HaKOMJIGHHE C O0Opa3laMu MPEACTaBUTENIEH KJIacCOB
HeopraHuyeckux BemiectB. 8. (O3HakomiieHHE ¢ OOpa3maMu TPEJCTaBUTENEH  KIIACCOB
opranndeckux BemecTB. 9. O3HakomieHue ¢ kosuiekuuer pya. 10. CpaBHeHue CBOWCTB
KpeMHUEBOMH, (HOCHOpPHOIA, CEPHOI U XJIIOPHON KUCIIOT; CEPHUCTON U CEPHOM KHCIIOT; a30TUCTON U
azotHoil kucioT. 11. CBolicTBa comnsiHOHM, cepHOW (pa30aBIeHHON) W YKCYCHOM KHCIOT. 12.



B3aumoneiictBue runpokcuaa Hatpus ¢ consamu (cynbdarom menu (1) u xnopugom ammonus). 13.
Pasnosxxenue rugpokcuna menu. [lomyuenue u amdoTepHble CBOWCTBA THAPOKCHU A AITFOMUHHSL.

[Ipaktuyeckass pabora NeS. PemieHue sKCepUMEHTANBHBIX 3a/ad [0 HEOPTaHUYECKOM
xuMuK Ne6. PelieHre SKCIEpUMEHTANBHBIX 3a/lad Mo opraHudeckoil xumuu Ne7. ['eHeTmueckas
CBA3b MEX]y KJIacCaMU HEOpraHMYECKHX U opraHuuyeckux BeuiecTB Ne§ Pacno3HaBaHMe miacTMace
Y BOJIOKOH

Tema 5 . Xumus u o0miecTBo (8 4acoB)

XUMHUSL ¥ TPOU3BOACTBO. XHMMHUYECKas MPOMBIIUIEHHOCTh M XHMHUYECKHE TEXHOJIOTHU.
ChIpbe 151 XMMHYECKOM IPOMBILUIEHHOCTH. Bosla B XUMUYECKON MPOMBIIIJIEHHOCTH. DHEPrus Jisl
XUMHUYECKOTO MPOM3BOACTBA. HaydHble NPUHLOMIBI XUMUYECKOTO MPOU3BOJACTBA. 3alllUTa
OKpYyXarollel cpelpl W OXpaHa TpyJa NpU XHUMUYECKOM Ipou3BOACTBE. OCHOBHBIE CTaIuU
XUMHUYECKOTO Mpon3BoACTBA. CpaBHEHME MPOU3BO/ICTBA AMMHAKa U METAHOJIA.

XUMHUS CEIbCKOE XO3IMCTBO. XMMH3ALUHUS CEJIIbCKOIO XO3ACTBA M €€ HallpaBJICHUS.
Pacrennss u mouBa, mnouBeHHBIM moriomatmuidi kommuieke (IIIK). VYmoOpenus wu wnx
KiIaccupukanus. XUMHYECKHE CpeACTBA 3aluThl pacTeHuid. OTpuLaTeNbHbIe IOCIEICTBUSL
MPUMEHEHUS MEeCTUIHIOB U 00pb0a ¢ HUMU. XUMHU3aIuUsl KUBOTHOBOJICTBA.

XuMUs 1 9KOJIOTHs. XMUMHUYECKOe 3arps3HeHue OKpyskaromei cpeasl. OxpaHa ruapocdepsl
OT XMMHYECKOTO 3arpsizHeHus. OXpaHa MOYBBI OT XUMHUYECKOro 3arps3HeHus. OxpaHa atMocgepbl
0T XMMHUYecKoro 3arpssHeHus. Oxpana ¢iaopsl B (ayHBl OT XUMHUYECKOTO 3arps3HEHUs.
broTexHOIOTHs M reHHass HHKEHEPUSl.

XuMHUA U TIOBCEIHEBHAsl KU3Hb 4eloBeka. JlomamHsasa anreka. Morolue W YUCTAIIHME
cpenctBa. Cpencta 00pbObI ¢ OBITOBBIMU HaceKOMBIMU. CpeicTBa JIMYHOW TUTHEHBI U KOCMETHKHU.
Xumus U numa. MapkupoBKa yHaKOBOK NMUIIEBBIX M TMTMEHUYECKHX MPOAYKTOB M YMEHHE HX
YUTaATh. DKOJIOTHS JKUIUIIA. XUMUS U TEHETHKA YEJIOBEKa.

JemoHcTpauuu. Mogenn Npou3BOACTBA CEPHOM KHUCIOTBI M aMMuaka. Kosnekuus
ynobpenuit u nectuuuaoB. OOpa3ibl CpeACTB OBITOBOM XMMHMM M JIEKAPCTBEHHBIX IPENapaToB.
JlaGopatopubie ombIThl. 14. O3HakoMIIeHHME C KOJUIEKIMEH yaZoOpeHMid U MeCTHLUIOB.
15.03nakomiIeHHE ¢ 00pa3aMu CpeCTB OBITOBOM XMMHH M JIGKAPCTBEHHBIX MIPEMapaToB.

Conep:kanue y4e0HOro npeaMera ¢ ykazanueMm ()opM OpraHu3auuy y4eOHbIX 3aHATHH,
OCHOBHBIX BU/JI0B Y4e0HOM JAeATeJIbHOCTH.

Tema ypoka DopMbI OcHoBHbIe BU/bI Y4eOHOH AeATeJIbHOCTH
n/n OpraHM3auuu
Y4eOHBIX
3aHATHH
ATOM — cllOKHas 4acTHIla. Ypok 3HaTh: COBPEMEHHBIC TMPEJCTABICHUS O
U3y4EHUE CTPOCHHE aTOMOB; CYIIHOCTb IIOHATHUSA
HOBOTO U | «3JIEKTPOHHAs opouTanby, (hopMbI
IIEPBUYHOE opbuTanei, B3aMMOCBS3b HOMEPa YPOBHA U
3aKpeIieHne SHEPrUH 3JIEKTPOHA.
YMeTb: COCTaBIATh NEKTPOHHBIE (POPMYIIbI
aTOMOB.
CocTosiHuE 3JIEKTPOHOB B aTOME. Ypok 3HaTh: COBPEMEHHBIE IIPEJICTABICHUS O
OTKPBITHS CTPOCHHE aTOMOB; CYIIHOCTb IOHATHUS
HOBOTO 3HAHUS | «IJIEKTPOHHAs opouTanby, (bopmbl
opOuTaneii, B3aMMOCBsI3b HOMEpa YPOBHS U
DHEPIUH DJIEKTPOHA.
YMeTh: COCTaBIATh 3JEKTPOHHBIE (POPMYIIBI
aTOMOB.
CtpoeHue 37IeKTPOHHBIX 00070UeK | YpokK 3HaTh: COBPEMEHHBIE TMPEJICTABICHUI O
aTOMOB NEPBbIX 10-TM XUMUYECKUX | 3aKpEIUICHUS CTPOCHHE aTOMOB; CYIIHOCTb IOHATHUSA
AJIEMEHTOB. 3HAHUI «DIIEKTPOHHAS opOuTaIBY, hopmbI
opbuTaneii, B3aMMOCBSI3b HOMEPa YPOBHS U




SHEPIUU DJIEKTPOHA.
YMeTh: COCTaBIATh 3JEKTPOHHBIE (POPMYIIBI
aTOMOB.

4 DJeKTpOHHbIE KOHPUTYpAIUH Ypok - JieKius 3HaTh: 3JEKTPOHHBIE KOH(PHIYpALMH aTOMOB.
ATOMOB XMMHUYECKUX IJIEMEHTOB. YMerb: COCTABJISITh 3IIEKTPOHHBIE
KoH(purypanuu aTOMOB XAMUYECKHAX
DJICMCHTOB
5 BanenTHbie BO3MOKHOCTH aTOMOB | YPOK H3y4€HHUs | 3HATh: onpe/eaeHue «BAJICHTHOCTBY,
XUMHNUYECKUX PJIEMEHTOB. HOBOT'O Y | BAJICHTHBIC BO3MOXXHOCTH aTOMOB.
MIEPBUYHOTO YMeTn: OIpeaAcIATh BaJICHTHOCTB aTOMOB
3aKpEIUICHUS XUMHNYCCKHUX JJICMCHTOB
6 Ilepuonnuecknii 3aK0H U Ypok wusyuenus | 3HaTh: CMbICI U 3HaueHue [lepuoanueckoro
MIEPUOINYECKAs] CUCTEMaA HOBOTO U | 3aKOHA, TOPU30HTAJIbHbIE U BEPTHUKAJIbHbBIC
XUMHUYECKUX 3JIEMEHTOB NEePBUYHOTO 3aKOHOMEPHOCTHU U UX MPUYUHBI.
J.N.MenzeneeBa B CBETE YUEHHUS O | 3aKPEIJICHUS YMeTh: naBaTh XapaKTEPUCTHKY 3JIEMEHTa
CTPOEHHUH aTOMOB. Ha OCHOBaHMH ero noJyioxkeHus B [1C
7 [Tepuoanueckuii 3aKOH U CTpOeHUE | YPOK U3Yy4YeHHMs | 3HATh: CMbICT U 3HaYeHue [leproanueckoro
aToMma. HOBOTO U | 3aKOHA, TOPU30HTAJIbHBIE U BEPTUKAJIbHBIC
NEPBUYHOTO 3aKOHOMEPHOCTH U UX MPUYHHBI.
3aKpEIICHUS YMeTh: aBaTh XapaKTEPUCTUKY 3JIEMEHTa
Ha OCHOBaHUHU ero noJioxenus B [1C
8 O06001IeHne U CUCTeMaTH3aIUs Ypok 3HaTh: COBPEMEHHbIE IIPEJICTaBICHUS O
3HaHMi no TeMe «CTpoeHue 3aKpEIUICHUS CTPOCHHE AaTOMOB; CYIIHOCTb IOHSTHUSA
aToMay. 3HAaHUHU «3IIEKTPOHHAs opOuUTaIbY, (hopMbI
opOuTaneii, B3aMMOCBsI3b HOMEpa YPOBHS U
SHEPrUn AIIEKTPOHA, BaJICHTHbIE
BO3MOKHOCTH aTOMOB.
YMeTb: COCTaBIATh ANEKTPOHHBIE (POPMYITBI
aTOMOB, OINPEAEIISATh BAJICHTHOCTh
9 KonTponbHas padota Nel Ypok KOHTposst | 3HaTh: COBPEMEHHBIE TPEJCTABICHUS O
«CtpoeHue aTromay. u KOPPEKLHUHU | CTPOEHUE AaTOMOB; CYUIHOCTb IOHATHUS
3HAHUH. «3JIEKTPOHHAs opouTanby, (hopmbI
opOuTaneii, B3aMMOCBsI3b HOMEpa YPOBHS U
SHEPruu AIIEKTPOHA, BaJICHTHbIE
BO3MOKHOCTH aTOMOB.
YMeTh: COCTaBIATh 3JIEKTPOHHBIE (POPMYJIBI
ATOMOB, OINPEAEIISATh BAJICHTHOCTh
10 | Buabl XUMHYECKOH CBSI3H. Ypok — nekuus 3HaTh: KJ1accu(puKaIuio THIIOB
XUMUYECKOM CBA3M M XapaKTEPUCTUKHU
KaXKJ0r0 U3 HUX.
YMers: XapaKTepU30BaTh CBOMCTBa
BELIECTBA 110 THILY XUMUYECKOU CBSI3U.
11 | Tunsl KPUCTAIUTMYECKHUX PEUIETOK. | YPOK u3ydeHHs | 3HATh:  COCTaB, CBOWCTBAa,  CHOCOOBI
HOBOTO U | IOJlyYEeHUSI OCHOBHBIX  IIpe/ICTaBUTENIEeH
NEPBUYHOTO ra3000pa3HbIX BEIIECTB
3aKpEeTIICHHS
12 | Enqunas npupoaa XuMHU4eCKon Ypok 3HaTh: KJIaccU(UKALUIO TUIIOB
CBSI3U. 3aKPETUICHUS XUMUYECKOM CBA3M M XapaKTEPUCTHKHU
3HAHUU. KaXXI0I'0 U3 HUX.
YMmeTs: XapaKTepHU30BaATh CBOICTBA
BEILIECTBA 110 TUITY XUMHUUYECKOU CBSI3U
13 | CBolicTBa KOBJICHTHOM KoMmOunupoBan | 3HaTh: KJ1accu(ukanmro THUIIOB
XUMHYECKOM CBSI3H. HBIM YPOK KOBQJEHTHOM  XMMHMYECKOM  CBSI3U M




XapaKTEPUCTUKU KaKJIOTO U3 HUX.
YMeTh: XxapakTepu30BaTh CBOMCTBA

14 | T'uOpuamu3anust aTOMHBIX Vpox wusydyeHus | 3HaTh: TOHSATHE «TUOPUAM3ALMUS», BUIBI
opOuTanei. HOBOT'O W | THOpUIU3AITIH.

MEePBUYHOTO YMeTh: ycTaHaBIMBATh BUJl THOPHUAM3AIUU
3aKpEeTIICHHS ATOMHBIX opOuTane

15 | 'eomeTpust MOJIEKYI. Vpox wusyueHus | 3HaTh: TOHSATHE «TUOPUAM3AIMUS», BUIBI

HOBOTO U | THOpHUIN3ALINY.
MEPBUYHOTO YMeTh: ycTaHaBIMBATh BUJ THOPHUAM3AIUN
3aKpEeTIICHHS ATOMHBIX opOuTanen

16 | Teopus cTpOCHHSI XUMHUECKHX Vpok — neknust | 3HATh: TPEANOCHUIKH CO3JaHUS TEOPHH,
coenunenunit A.M.byTtieposa. MPEAIIECTBEHHUKOB, TOJOKEHUS TEOpUHU

CTPOCHHUSI XUMHUUYECKHUX COCTMHEHUI

17 | Cemunap no teme «Teopus KoMOunupoBan | 3HaTh: MPEANOCHUIKA CO3TAHUS TEOPHH,
CTPOCHUSI XUMHUUYECKUX COSAMHEHUHN | HBIN YPOK MPEAMICCTBEHHUKOB, TIOJOKEHUS TEOpUHU
A.M.byTiepoBay. CTPOCHUSI XUMHUYECKNX COETUHECHUN

18 | [TomuMepbl opraHUyYECcKuUe. VYpok wu3ydyeHus 3HaTh:  OMNpENEICHUE  KIOJUMEPHD»,

HOBOTO U | XapaKTEePUCTUKUA BEIIECTB MOJEKYJSIPHOTO
MEPBUYHOTO Y HEMOJIEKYJIIPHOTO CTPOEHHUSI.
3aKpEIICHHSI

19 | [lonuMepbl HEOPraHUYECKHE. Ypok 3HaTh: XapaKTePUCTUKHU BEILIECTB

3aKpEIUICHUS MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
3HAHUU. CTPOCHHUS.

20 | O630p BayKHEHUIITNX TTOJIMMEPOB. Ypok wuszyuyeHus | 3HaTh: ONPEAEICHUE IIOJIUMEPHI»,

HOBOTO U | BOKHEHIINX MpeCcTaBUTENCH MOIMMEpPOB
MEPBUYHOTO OPTraHUYECKUX U HEOPTaHUYECKHUX.
3aKpEeTICHHS

21 | Pewenue ynpakHEHHI 10 TeMe Kom6unupoBan | 3HaTh: KjlacC BEIIECTB, XUMHUYECKHE CBSI3H,
«CtpoeHue BelecTBay. HBII YPOK XapaKTePUCTUKH BEIIECTB.

VYMeTb:  ompenensTh  THUN  BEIIECTBa,
XHUMHUYECKYIO CBSI3b, CTPOSHUE
22 | JJucniepcHble CUCTEMBI. VYpox wusydeHus | 3HaTh: ONpeAeNieHHe M KIacCU(PUKAIIIO
HOBOTO U | TUCIIEPCHBIX CHUCTEM; MOHATUE HCTHUHHBICH
MEPBUYHOTO Y KOJUIOUTHBIE PACTBOPBI.
3aKpEIICHUS

23 | Cemunap 1o Teme «/lucrepcusie KoMmOunupoBan | 3HaTh: ompeneleHne H KIaCCU(PUKAIIIO

CHUCTEMBI. HBIN ypOK JIUCTIEPCHBIX CUCTEM; MOHATHE UCTHUHHBIEC U
KOJUIOUTHBIE PACTBOPBHI.

24 | O000I1IeHE U CUCTEMATU3 AL Ypok 3HaTh: KJIacC BEIISCTB, XUMUYECKUE CBS3H,
3HaHu# 1o Teme « CTpoeHue 3aKpeIUIeHUs XapaKTePUCTUKU BEIIECTB, ONpeAesieHue U
BellecTBa. JlucnepcHbie CUCTEMBI U | 3HAHUI. KIACCU(UKAIIMIO  TUCTIEPCHBIX  CHCTEM;
pPacTBOPBI». MOHSATHE  HUCTHUHHbIE U  KOJIJIOUJIHBIE

PacTBOPBI.
YMeTh:  ompenenaTth  TUN  BEIIECTBA,
XUMHUYECKYIO CBSI3b, CTPOCHHE

25 | KonTponwsHas pabora Ne2 o teme: | Ypok KOHTposs | 3HaTh: KJIacC BEIIECTB, XMMHYECKHE CBS3H,
«Crpoenue BemiecTBa. Jucnepcusie | u KOPPEKIMHU | XapaKTEPUCTUKU BEUIECTB, OMpPEAeNICHUE U
CUCTEMBI U PaCTBOPBI. 3HaHUM. KJIACCU(UKALMIO  JTUCHEPCHBIX  CHCTEM;

MOHSTUE  HUCTUHHBIE W KOJUIOWJHbBIC
pPacTBOPBL.
VYMerb:  ompenensTh  TUN  BEIECTBa,
XHUMHUYECKYIO CBSI3b, CTPOCHHUE

26 | Knaccudukaiysi XMMHYECKIX Ypok wu3ydenwust | 3HaTh: KAKHE IPOLECCHl  HAa3bIBAIOTCS




peaKuuii B OpraHu4eCKON XUMUH.

HOBOTI'O u

XUMHUYCCKUMH PCAKIUSAMU U B YEM UX CYThb.

IIEPBUYHOTO VYMeTh: ycTaHaBIMBaTh IPHUHAJIEKHOCTD
3aKpEIICHUS KOHKPETHBIX  peakuuid K  pa3IMyHbIM
IpU3HAKaM KJIacCU(PUKALHH.

27 | Knaccudukamusi XMMHYECKIX Ypok wusydeHus | 3HaTh: Kakie IpOLECChl Ha3bIBAIOTCS

peakuuil B HEOPraHN4EeCKOW XMMHH. | HOBOTO U | XMMMYECKHMU PEAKIUSIMH U B YEM HUX CYTb.
HEPBUYHOTO YMeTh: ycTaHaBIMBaTh MPHUHAJIEKHOCTD
3aKpEIIICHUS KOHKPETHBIX  pE€akUuid K  pasIM4YHbIM

NpU3HAKaM KJI1acCU(UKAIHH.

28 | TemnoBoii a3 pexT XuMHIeCKOn Ypok wnsyuyenus | 3HaTh: BHYTpeHHsA DSHEpPrus peakLHi.

peaKuuH. HOBOTO u | TeoBoit  >¢pdexr. Tepmoxumuueckue
NIEPBUYHOTO ypaBHeHMs. Temaora oOpazoBaHMs. 3aKOH

3aKpETICHUS I'. . T'ecca. DHTponusl.

YMeTh: pemarh 3a1a4u

29 | [IpnunHBI IPOTEKAHUSI XUMUUECKUX | YPOK H3y4deHHsI | 3HATH: BeposTHOCTB NIPOTEKAHUS

peaxkuui. HOBOT'O U | XMMMUYECKHUX pEeaKLMi. 3aKOH COXPAHEHUs
HNEPBUYHOTO SHEPIHH. Bo3moxHOCTE  mpoTeKkaHUs
3aKpEIICHUS peakuuii B 3aBUCHMOCTH OT W3MEHEHMS

SHEPrUH U SHTPOIHH.

30 | CxopoCcTb XUMHUYECKON PEAKIIUH. KomOunupoBan | 3HaTh: MOHATHE «CKOPOCTh XHMHYECKOM
®daxTOophl, BIAUSIONIME HA CKOPOCTh | HBIH YPOK peakuum», (hakTopbl, BIUAIONINE Ha
XUMHUYECKUX PEAKIIHH. CKOPOCTb XUMUYECKON PEAKINH,

KaTajau3aTopbl, GEepMEHTHI —
OMOKaTaJIN3aTOPBI.

31 | Ilpaktuueckas pabora Nel. VYpok- 3HaTh: TMOHATHE «CKOPOCTh XUMHUYECKOU
CKOpOoCTh XMMHUUYECKOM peaKkiuy. IPAKTUKYM peakuum»,  (PaKToOpbl,  BIUAIOIIME  HA
Th. CKOpPOCTH XUMHYECKON peakuuu,

KaTajau3aTophl, (bepMeHTbI —
OMOKaTAIM3aTOPHI.

32 | [Ipaktuueckas padora No2. Ypok- 3HaTh:  CBOMCTBA  OpPraHUYECKUX U
CpaBHeHUH CBOWCTB IIPAKTUKYM HEOPraHWYECKUX BEUIECTB, OTJIHYUSA B
HEOPraHUYECKUX U OPraHUYeCKUX CBOICTBaXx.
coequuenuii». Th. YMeTh:  pa3nuyaTh ~ OpraHUYeckue |

HEOpPraHUYECKUE BEUIECTBA
33 | Karanus. KoMOuHupoBan | 3HaTh: omnpe/eeHUe KaTaan3a
HBI YPOK YMeTh: pemaTh 3a1a4u

34 | OOpaTuMOCTh XUMHUYECKUX Ypok 3HaTh:  KJIACCHU(PUKALMIO  XUMHUYECKHUX
peakuuii. XMMUYECKOE PABHOBECHE. | 3aKPEIICHUS peaKuuid, TIOHSITHE «XUMHYECKOE

3HAHUH. PaBHOBECHE» U YCIIOBHS €r0 CMEIIECHUS

35 | Pewenue 3anay u ynpakHeHuil no | Ypok wusydeHus | 3HaTh: (HOpMyIbl JJI pelIeHUs 3agad 1o
TEPMOXUMHH U KUHETHUKE. HOBOT'O U | TEPMOXUMHHU U KUHETHUKE.

HNEPBUYHOTO VYMeTh: pemaTth 3a7aud U YINPaKHEHUs 10
3aKpEIICHUS TEPMOXUMHH U KMHETHUKE.

36 | OkucauTenpHO- VYpox wu3yueHus | 3HaTh: MOHATUSA «OKHCIIUTEIBY,
BOCCTAaHOBUTEIJIBHBIE PEAKIINN. HOBOTO U | «<BOCCTAaHOBUTEIDY, «OKHCIIEHHEY,

MIEPBUYHOTO «BOCCTaHOBJIEHHE», ommune OBP ot

3aKpEICHUS peakiuii HOHHOTO OOMEHaA. HIIEKTPOJIU3
VYMerb:  coctaBisaTe  ypaBHeHus ~OBP
METO/IOM 3JIEKTPOHHOTO OajlaHca

37 | CocraBnenue peakuniit OBP Vpok wu3yuyeHus | 3HaTh: TTOHATHS «OKHUCITUTEIbY,
METOIOM 3JIEKTPOHHOTO OalaHca. HOBOTO U | «BOCCTAaHOBUTEIDY, «OKHCIIEHHEY,

MEPBUYHOTO «BOCCTaHOBJIeHUE», oTiamuue OBP ot

3aKPEIICHHS

peaxIuii HFOHHOTO OOMEHa. AIEKTPOIIU3




VYmMmetrp: coctaBiATh  ypaBHeHuss ~OBP
METO/I0M 3JIEKTPOHHOIo ajlaHca
38 | MeTon nmostypeaxiui. VYpox wusyueHus | 3HaTh: MOHSTHUS «OKHUCIIUTEIbY,
HOBOTO U | <BOCCTAaHOBUTEIbY, «OKHCIICHHEY,
[IEpBUYHOIO «BoccTaHoBiIeHUEe», ominune OBP ot
3aKpETIICHUS peakuuii HOHHOrO OOMEHa. HIEKTPOJIU3
VYmMmetrp: coctaBnATh  ypaBHeHuss OBP
METO/I0OM 3JIEKTPOHHOIO OajlaHca
39 | OBP B oprannyeckoil XuMHH. Kom6unupoBan | 3HaTh: MOHATUSA «OKHUCIIUTEIIbY,
HBIN ypOK «BOCCTAHOBHTEIIbY, «OKHCIIEHHEY,
«BoccraHoBienue», ommune OBP ot
peakuuit HOHHOrO OOMEHa. HJIEKTPOIIU3
VYmMmetrs: coctaBnATe  ypaBHeHuss OBP
METO/IOM 3JIEKTPOHHOIO OajlaHca
40 | DnekTpoauTHYECKas UccolMalus. | YPOK H3ydyeHHs | 3HaTh:  IOHATHE  «AJIEKTPOIUTHYECKAs
HOBOT'O U | Auccouuanusy, «QIEKTPOIUTY,
HNEPBUYHOTO «HEINEKTPOJIUT»,  TOJOXKEHUS  TEeOpuu
3aKpEIICHUS AIIEKTPOJINTUYECKON OUCCOLMAINH,
MEXaHHU3M AJIEKTPOIUTUYECKOMN
JMICCOLMALIMY C PA3JIUYHBIM BUJOM CBSI3H.
41 | Peakiun oOMeHHOTO oOMeHa. Kom6unupoBan | 3Hath: CBoOHCTBa KAaTHOHOB M aHHOHOB.
HBIN YPOK Crenenp 0O./[m €€ 3aBUCHUMOCTH OT
MIPUPOJIbI AIIEKTPOJSIUTA u ero
KOHIeHTpauuu. KoHcTaHTa Aucconuaiii.
Crynenuatas  aucconuanus. CBoiicTBa
pacTBOPOB 3JIEKTPOIUTOB.
42 | BogopoaHblii TOKa3aTeb. Vpok wu3yyeHus | 3HaTh: Bonpopoansrit IIOKa3aTeb.
HOBOTO u | Jluccommanust  Boawl.  Koncranta — e€
IIEPBUYHOTO mucconmanuu.  MoHHOe — mpousBeneHue
3aKpEILICHUS BoAbl, Bomopomueni mnokasarens - pH.
Cpenpl BOIHBIX PAacTBOPOB BIIEKTPOJIUTOB.
3HaueHUe BOJOPOJHOrO IMOKa3aTens JJis
XUMHYECKHX M OMOJIOIMYECKHX IPOLIECCOB.
43 | Peakuuu opraHu4ecKUX BEILIECTB. KomOunupoBan | 3HaTh: peakiiiy OPraHUYECKUX BEILECTB
HBIA yPOK VYMeTh: COCTABIIATh PEAKINU OPTaHUYECKUX
BELIECTB
44 | T'mpponus coien. Ypok wu3ydeHus | 3HaTh: ompeielieHue ruaponusa. ['maponus
HOBOTO U | OpraHMYECKUX U HEOPTaHWYECKUX BEIIECTB
IIEPBUYHOTO (raJloreHaJKaHOB,  CIIOKHBIX  3(UPOB,
3aKpETUICHUS yTIIeBOI0B, 0enkoB, AT®D) u ero 3HaYeHHE.

45 | PaznuuHble IyTH IPOTEKAHUSA Ypok 3Hare: I'maponus coselt - Tpu ciydas.
TUAPOIIN3a COJIEW B 3ABUCUMOCTH OT | 3aKpEIUICHUS Crynenuatelii ruaponus. HeobpaTumsiii
UX COCTaBa. 3HAHUH. TUPOJIU3. [TpakTrueckoe 3HAYECHHE

TUIPOJIN3A.

46 | Ilpaktuueckas pabora Ne3 Ypok- 3HatTh: onpeneneHue ruaponaunsa. ['maponus
Pemenue sxcriepuMeHTaIbHBIX NPAKTUKYM OpraHMYECKUX U HEOPraHWYECKUX BEIIECTB
3agad o reMe "I'maponns”. Th. (raJloreHaJKaHOB,  CIIOKHBIX  3(UPOB,

yIiIeBOI0B, OenkoB, AT®D) u ero 3HaueHUE.
I'mgponus  conmer -  Tpu  ciydas.
Crynenuatslii ruaponus. HeobpaTumbiii
TUIPOJIU3. ITpakTueckoe 3HAYCHHE
TUIPOJIN3A.

47 | O6o01IeHHE M CUCTeMaTH3aIHs Ypok 3HaTh:  KJIACCH(PMKALMIO  XUMHUYECKHUX




3HAHUU 10 TEME « XMMHYECKHUE
peaxkuum.

3aKpETUICHUS
3HAHUI.

peakuui B OpraHu4eCcKon u
HEOPraHUYECKOM XUMUU
YMers: COCTAaBJIATh ypaBHEHUS

XMMHYECKUX PEAKIMM B OPraHUYECKOW U
HEOPTaHUYECKON XUMUHU

48

Kontponbhas pabora Ne3 mo teme:
«XUMHYECKUE PEAKLIAW.

YPpok KOHTpOIS
" KOpPPEKIUU
3HaHUM.

3HaTh:  KJIACCHU(PUKALMIO  XUMHUYECKHUX
peakuui B OpraHu4eCcKOn u
HEOPraHUYECKON XUMUU
YMers: COCTAaBJIAITh ypaBHEHUS
XUMHYECKHX PEaKkIUd B OPraHU4YeCKOW U
HEOPraHUYECKON XUMUHU

49

AHai3 KOHTPOJIBHOU pabOTHI.
Krnaccudukarus HeOpraHnIecKux
BEILIECTB.

Kom6unupoBan
HBIN YPOK

3uath: onpeneneHue «IIpocThie U CIOXKHBIE
BemecTBay. OKCHIBI, MX KiIacCU(UKAIIHS.
'mapokcuasl  (OCHOBaHMS, KHCIOPOIHBIE
KHUCIIOTBI, AMQOTEepHBIE  THAPOKCHJIBI).
Kucnotsl, ux knaccudukanus. OcHOBaHHUS,
ux knaccuduramus. Comm  cpemaHHe,
KHCJIbIE, OCHOBHBIE M KOMILUIEKCHEIE.

YMeTh: onpeensiTh KJIace BemecTBa

50

KoMIuiekcHble COeTMHEHMS:
CTPOEHHs1, CBOKCTBA.

Ypok wusyuyeHus
HOBOTO u
IIEPBUYHOTO
3aKpeIUICHUs

3HaTh: orpeeneHue «KOMILICKCHBIC
COCIIMHEHUS», WX CTPOCHHWE M CBOWMCTBA.
KommiekcoobpazoBatens, JIATaHbI,
KOOPJAMHAIIMOHHOE  YHWCJIO, BHYTPCHHSSA
chepa, BHemHsAs cdepa. Homenkmnarypa
JAHHBIX COCTUHECHUM.

51

Knaccugukarus opraHmyeckux
COCIMHECHHM.

Kombunuposan
HBIN YpOK

3HaTh: YTJIEBOAOPOAbI U KiacCU(UKAIUSL
BEIIECTB B 3aBHUCHMOCTH OT CTPOEHUS
yriaepogHoi 1enu  (amudarudyeckue U
UKIMYECKHE) M OT KpaTHOCTU CBsi3ed
(mpenenbHbIC u HENPEJENbHBIE).
I'omonormuecknii  psan.  IIpomsBonnsie
YIJIEBOJOPOIOB: TaJIOrCHANIKAHbl, CIIUPTHI,
(beHonsl, abJAETHIbI u KETOHBI,
KapOOHOBBIE KUCIIOTHI, IPOCTHIE U CIIOKHBIE
3¢upsl, HUTPOCOEUHEHUS, aMUHBI,
AMUHOKHUCIIOTBI.

52

Mertamnsl. [TonoxxeHne METAIUIOB B
T[ICXD. MeTanmnnueckas CBI3b.

Ypok wusyuyeHus
HOBOT'O u
NEPBUYHOTO
3aKperICHUs

3HaTh: Metauiel. IlojlokeHHe METalioB B
MEPUOJUYECKON CHUCTEME U CTPOCHHE HX
aroMoB. IIpocTeie  BellecTBa-MeTAILIBL:
CTPOEHUE KpPHUCTAVIOB M MeETauIM4yecKas
XUMHYECKasl CBSA3b. AJIJIOTPOIIHS.

53

CBoiicTBa METAJUIOB.

KomMOunupoBan
HBIN YPOK

3Hath: OOmmMe ¢uznueckrue CBOMCTBA
METaJJIOB M BOCCTAHOBUTCILHBIC CBOICTBA
NX. B3aNMOJICHCTBHE C HEMeTaulaMu
(KuCI0pOAOM, rajoreHaMu, CepoH, a3oToM,
BOJOPOJOM), C  BOJIOM,  KHCJIOTaMH,
pacTBOpaMu coJien, OpPraHUYECKUMU
BEILIECTBAMH (CIIMPTAMU, TAIOTCHAIKAHAMU,
dbeHomoM,  KWITaMHu), CO  IICJIOYAMH.
Okcuabl W TUIPOKCHIIBI  METaJUJIOB.
3aBUCHUMOCTh CBOMCTB 3THX COCAUHEHHUH OT
CTEIIeHEH OKHCIICHHUS METaJIJIOB.

54

3HaueHNe METAUIOB B IPUPOJIE U

Ypok u3zyuyeHus

3HaTh: 3HAUYeHHE METAVIOB B TMPHUPOJAEC U




JKU3HU opraHu3moB. CeMHHap. HOBOTO U | KU3HU OPTaHU3MOB.
MEPBUYHOTO
3aKpEITICHUS
55 | Koppo3sus MeTtanios. Vpok wusyuenus | 3nath: [loHsTne kOppo3uu. Xumudeckas
HOBOTO U | KOppo3us. DIIEKTPOXUMUYECKasT KOPPO3HUSL.
MEPBUYHOTO CniocoOsl 3alUThl METAIIIOB OT KOPPO3HH.
3aKpETIIICHUS
56 | Merautyprus. O6mue crnocoobl KomOunupoBan | 3nate: OOmme crnocoObl  MOTy4eHUs
[IOJIy4YE€HUS METAILIIOB. HBIN YPOK METAJLIIOB. Merasnsl B MIpUPOJE.
METAJTYprusi U €€ BUIBL: MHUPO- U TUAPO-
AIIEKTPOMETAILTY Prusl.
57 | Dnexrponus. Ypok wu3ydeHust | 3HaTh: IMOHATHE BIIEKTPOJINA3. DJIEKTPOIH3
HOBOTO U | pacIlylaBOB U  pPacTBOPOB  COEAMHEHUU
IIEPBUYHOTO METAJIJIOB U €r0 3HaYCHHUE.
3aKpEIIICHHS
58 | Pemenue ynpaxxHenuit u 3anau mo | KomOunHupoBan | 3HaTh: MOJNOKEHHE METAUIOB B TaliMIe,
TeMme « MeTamiby. HBIN yPOK CBOICTBa METAJJIOB
YMeTh: pemaTth 3aaud U YNPaKHEHUsS 110
TeMe MEeTaJLIbl
59 | CucremaTu3amus u 0000IIeHNE Ypok 3HaTh: TOJIOKEHHWE METAUIOB B TaOJwHIIe,
3HAHWUM MO TeMe « MeTarby. 3aKPETUICHUS CBOMCTBA METAJUIOB
3HaHUM. YMeTh: pemars 3a1a4yd U yIPAKHEHHS I10
TeMe METaLIbl
60 | Hemeramnsl. [lonoxenue B IICXD. | Ypok wn3ydenusa | 3uath:  IlomokeHne  HemeTalioB B
[IpocTsie BemecTBa. AJUIOTPONUS. | HOBOTO U | IEPUOANYECKON CHUCTEME, CTPOCHHE UX
HEPBUYHOTO aTOMOB. DNEeKTPOOTPULATEIBHOCTb.
3aKpeIyICHUs NueprHbie rasbl. JIBolicTBEHHOE
II0JIO)KEHUE BOJOPOJa B IEPUOIUYECKON
cucteme. HemeTanisl - mpocThie BEIIECTBA.
ATOMHOE M MOJIEKYJISIPHOE CTPOEHHUE HX.
AutoTponusi.
61 | CBoiicTBa HEMETAJLIOB. Komb6unupoBan | 3HaTh: XUMHUECKHE CBOWCTBA HEMETAJLIOB.
HBII YpOK OKucnuTenbHbIe CBOWCTBA:
B3aMMOJIEHCTBHE C METAJUIAMHU, BOJOPOJIOM,
MeHee AIIEKTPOOTPULIATEIIHLHBIMU
HEMETAJUIaMHM, HEKOTOPBIMU  CJIOKHBIMU
BEIIECTBAMH. BoccranoBuresnbHbie
CBOIICTBA HEMETAJZIOB B PEAKIUIX CO
bTopom, KHCIIOPOJIOM, CIIOKHBIMU
BELIECTBAMM-OKUCIUTENSIMU  (a30THOM M
CepHOll KkucinoTamMu U Jp.). Bomopomubie
coequHeHUs1 HeMmeTaysioB. llomyuenue wux
CHUHTE30M M KOCBeHHO. CTpOeHHE MOJEKYII
U KPUCTALIOB  O3TUX  COEIUHEHMH.
Oduznyeckue cBoiicTBa. OTHOIIEHUE K BOJE.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB B
NepUoAaxX U IPyMIax
62 | Baxueime oKCUabI U VYpox wusyueHus | 3HaTh: Heconeobpasytomue u

COOTBETCTBYIOILLME UM TUIAPOKCHUIBI
Y BOJIOPOJIHBIE COETUHEHUS
HEMETaJJIOB.

HOBOT'O u
IIEPBUYHOTO
3aKpEIUICHUS

coneoOpa3yromue okcuabl. KucimoponaHsie
KHCJIOTEI. VI3MeHeHre KHCIIOTHBIX CBOMCTB
BBICIIIHX OKCHJIOB H TUAPOKCUJIOB
HEMETAJUIOB B MEpHOJaxX W TpyIlIax.
3aBHCUMOCTh CBOMCTB KHMCJIOT OT CTEICHH
OKHCJICHHS HEMeTallIa.




63 | [IpakTrueckas padbora Ne4 mo Teme | Ypok- 3HaTh: OCHOBHBIEC MpaBuia Tb, oCHOBHbIE
«[losyueHue ra3oB U U3y4eHUE UX | IPAKTUKYM crocoObl  MOJyyeHHs, coOupaHuss U
cBoucTB». Th. pacro3HaBaHus ra3os.

VYMeTb: cobupath npulOOp Uil MOTy4EHUs
ra3oB B JJAOOPATOPHH.

64 | Pemenue 3a7a4 v ynpaxHeHuii mo | Ypok 3HaTh: MOJIOKEHUE HEMETAJUIOB B TaluuIe,
Teme « Hemeramisiy. 3aKpETICHUS CBOIICTBa HEMETAJJIOB

3HaHU. VYMeThb: pemath 3aJjaud M yHOPaKHEHUs 110
TEME HEMETAILIbI

65 | Kucnotsl B cBete VYpok wusywenus | 3Hath: OnpeneneHune Kuciaor. Kuciorsl B

IIPOTOJUTHYECKON TEOPHH. HOBOTO U | cBETe MIPOTOJIUTHYECKON TEOpUH.
HEPBUYHOTO ConpsiKeHHbIE KUCIOTHO-OCHOBHBIE Maphl.
3aKpETIICHUS

66 | Ctpoenue, knaccudukanus, VYpok wusyuenus | 3uath: Omnpenenenue kucior. Knaccudu-
HOMEHKJIaTypa U CBOMCTBa HOBOTO U | Kallisg OpraHMYecKUX U HEOPraHu4ecKuX
HEOPraHUYECKUX U OPraHUYECKUX | IEPBUYHOIO kucnor.  OOmme  cBoOicTBa  KHCIOT:
KHCJIOT 3aKpEeTICHUS B3alMOJIeicTBHE OpraHMYECKUX u

HEOPraHUYECKUX KHCIOT C MeTalllaMH,
OCHOBHBIMH M aM(OTEPHBIMU OKCHJAMU U
THJIPOKCUIAMHU, C COJIsIMH, OOpa3oBaHue
CIOXHBIX 3¢hupoB. OCOOEHHOCTH CBOKCTB
KOHILICHTPUPOBAHHOW CEPHOM M a30THOU
Kkuca0T. OCOOEHHOCTH CBOMCTB YKCYCHOM U
MYPaBbUHOM KUCIIOT.

67 | Baxueitmue npencrasutenu kinacca | KomObunupoan | 3nath: Omnpenenenue kucinoT. Kiaccudu-

KHCJIOT. HBIN ypOK Kallisl OpraHMYeCKUX W HEOPraHWYEeCKUX
KHCJIIOT. OO0mue CBOMCTBA  KHCJOT:
B3aMMOJECTBHE OpPraHUYECKUX u
HEOPraHWYECKUX KHCIOT C MeTalljlaMH,
OCHOBHBIMH M aM(OTEPHBIMH OKCHAAMHU U
THAPOKCUIAMHU, C COJIsIMH, OOpa3oBaHHE
CIIOXKHBIX 3¢pupoB. OCOOEHHOCTH CBOWCTB
KOHLICHTPUPOBAaHHOW CEpHOM M a30THOMU
KUCIOT. OCOOEHHOCTH CBOMCTB YKCYCHOM U
MYPaBBUHOM KHCJIOT.

68 | CTpoeHue, HOMEHKIIATypa, VYpoxk wusyueHus | 3HaTh: OcHoBaHust B CBETE
KJaccu(uKaiuys u CBOMCTBa HOBOT'O U | mpoToauTH4eckoi Teopun. Kinaccuduxarms
OpPraHMYECKUX Y HEOPraHUYECKUX | IEPBUYHOIO OpraHMYECKUX u HEOPraHUYECKUX
OCHOBAHMIA. 3aKpeIICHUs OCHOBAHMIA. XHUMUYECKHUE CBOICTBA

LIeJI0YE U HEpacTBOPUMBIX OCHOBAHUI.
CBoiicTBa OECKHUCIOPOIHBIX OCHOBAHUM:
aMMuaka M aMHMHOB. B3aumHOe BiMsAHUE
aTOMOB B MOJIEKYJTy aHWJIMHA.

69 | Baxneiimue npencrasurenu kinacca | KombunupoBan | 3Hath: OcHoBaHust B CBETE
OCHOBaHMI. B3auMHOe BiMsiHUE HBIN yPOK npotonuTHdeckor Teopun. Knaccuduxarus
aTOMOB B MOJIEKYJIE aHUJIMHA. OpraHMYECKUX u HEOPraHUYECKUX

OCHOBaHUM. XUMHUECKUE CBOMCTBa
IIeJIoYel W HEPACTBOPUMBIX OCHOBAHMIA.
CBoiicTBa OECKHUCIOPOIHBIX OCHOBAHUM:
aMMuaka M aMHMHOB. B3aumHOe BiMsHUE
aTOMOB B MOJIEKYJTy aHHJIMHA

70 | AMdoTepHBIe OpraHUuECKue U Ypok wusyuenus | 3HaTh: AM{QOTEpHBIE OpraHUYecKue |
HEOPraHUUYECKUE COCIMHEHMUS. HOBOTO U | HEOpraHUYecKue COEZMHEHHUS.

HEPBUYHOTO AM¢oTepHbIE  COCTMHEHHSI B CBETE




3aKpEIICHUS NPOTOJIUTHYECKON Teopuu. AMQOTEpHOCTH
OKCHUIOB M THAPOKCUIOB IEPEXOJHBIX
METaJIJIOB: B3aUMOJECHCTBUE C KUCIOTAaMHU U
LIeJI0YaMHU.

71 | Cemunap mo teme «Amdotepusie | KomOuaupoBan | 3Hath: AMDOTEpHBIE OpraHHYECKHE H
OpraHMYECKHE U HEOPTaHUYECKHE HBIA ypOK HEOpPraHUYECKHE COCIUHECHMSI.
COCTUHEHUSI. AMpoTepHbIE  COCTUHEHHST B CBETE

HNPOTOJIUTUYECKO Teopuu. AMQOTEpHOCTh
OKCHJIOB U THAPOKCHIOB IEPEXOIHBIX
METAJIJIOB: B3aUMOJECHCTBUE C KUCIOTaMHU H
1IeJI0YaMHU.

72 | IlpakTrueckas padota Ne5 « Ypok- YMers: Pemars skcniepuMeHTalIbHbIE
Pemenue OKCIICPUMCHTAJIBHBIX MMPAKTUKYM 3a7a4U 110 OpFaHquCKOﬁ XUMUU
3aJa4 [0 OpraHu4eCcKon
xumum». Th.

73 | Ilpaktuueckas pabota Neb « Ypok- YMers:  Pemare  3KCIEPUMEHTAJIbHBIC
Pemenue sxcriepuMeHTaIbHBIX NPAKTUKYM 3aJ]a4y 110 HEOPraHUYECKONW XUMHHU
3aJa4 110 HEOPraHU4eCKOn
xumum». Th.

74 | 'eneTnyeckas CBSA3b MEXKAY VYpok wusyuenus | 3Hate:  ['eHeTHueckue pagsl WU
KJIJacCaMH OpPraHUYeCKHX HOBOTO U | TCHeTHYecKass CBsI3b B OpPraHUYecKon
coenunenuil. [logroroska k EI'D. NIEPBUYHOTO XUMHH (coenuHeHUs JIByXaTOMHOT'O

3aKPETUICHHS yTIIeposia).

75 | I'eHeTnueckas CBSA3b MEXIY KombOunupoBan | 3nath: [loHATHE O T€HETHYECKOW CBSI3M U
KJIaCCaMH HEOPTraHMYECKHUX HBIA yPOK TCHETHYECKUX PAaX B HEOPTaHWYECKOU M
COCIIHEHU. OpraHu4ecKkoy Xxumuu. I'eHeTndeckue psiabl

MeTauia (Ha MpuUMepe KajbIlus U JKeJesa),
HeMeTajula (cepml 51 KpeMHUs),
MIEPEXOTHOTO AJIEMEHTA (IIMHKA).

76 | EqMHCTBO MUpa BEILECTB. VYpok wusyuenus | 3HaTh: EnMHCTBO MHpa BELIECTB.

ITonroroska x EI'D. HOBOTI'O u
HEPBUYHOTO
3aKpeIUICHUs

77 | llpaktuyeckas padota Ne7 Ypok- 3nath: [loHsTHE O TeHETHYEeCKOH CBSI3U U
«["eneTnueckas cBs3b MEXIY IPAKTUKYM TEHETUYECKUX PAaX B HEOPTaHWYECKOU U
KJIacCaMU HEOPraHUYECKUX U OpraHu4eckor xumuu. ['eHeTndeckue psaasl
opraHuueckux semecTs». Th. MeTauia (Ha MpUMepe KalbLUs U jKenesa),

HeMeTasula (cepsl 51 KpeMHUs),
MePEXOHOTO aJIeMEHTa (mHKA).
['eHeTndeckue psabl U TeHETUYECKas CBSI3b
B OpraHMYecKOM XHUMHUHU (COEIUHEHUS
JIBYXaTOMHOT'O YTJIEpOJia).

78 | Pemenue 3amau no teme "BemectBa | KomOunupoBan | 3HaTh:  KIACCHU(UKAIUMIO  BEIIECTB, UX
U UX CBOMCTBA". HBIN yPOK CBOWCTB

VYwMetn: Pemate 3agaun no teMe "BemecTBa
1 UX CBOWCTBA.

79 | O6o0uIeHne 1 cucTeMaTH3aIMs Ypok 3HaTh: KJIACCU(UKAIMIO BEIIECTB, HX
3HaHUU 1o TeMme «BemecTBa u ux 3aKpEIUICHUSA CBOWCTB
CBOMCTBay 3HAHUH. VYwMers: Pemats 3agaun no teMe "BemectBa

U X CBOWCTBA.

80 | KonTtponbHas paborta Ned Ypok KoHTpousis | 3HaTh: KJIACCU(UKAIMIO  BEIIECTB, HX

«BeniecTBa 1 ux cBOMCTBa». " KOPPEKLUHU | CBOWCTB

3HAHUN.

VYwMetn: Pemats 3agaun no teMe "BemecTBa




U UX CBOICTBA.

81 | AHanm3 KOHTPOJILHOUN pabOTHI. Vpok wusyuenus | 3HaTh: XUMHUYECKas NPOMBIIUIEHHOCTh H
XuMHS ¥ POU3BOJICTBO. HOBOTO U | XuMHueckue TexHojoruu. Celpbe Id
MEPBUYHOTO XUMHYECKON TpoMbllieHHOCTH. Bona B
3aKpETICHUS XUMHUYECKON TPOMBIIIEHHOCTU. DHEPIUs
JUTSL XUMHUECKOTo pou3BojcTBa. HayuHbie
MNPUHIUIBI  XMUMHUYECKOTO TMPOU3BOJICTBA.
3amuTa OKpyXKarouie cpeasl M oXpaHa
TpyJa MpU XHUMHUYECKOM IPOU3BOJICTBE.
OcHoBHbIE CTaluu XUMHYECKOTO
npousBojcTBa. CpaBHEHHE NPOU3BOACTBA
aMMHUaKa U METaHOJA.
82 | XuMus 1 ceabcKoe X035HUCTBO Komb6unupoBan | 3HaTth: XuUMHUSL ~ CEJIBCKOE  XO3SICTBO.
HBIN yPOK XuMmusauus CelnbCKOro XO3diCTBAa M €€
HanpasieHusi.  PacteHus W 1mouBa,
MOYBEHHBI  TOTJIOMIAIOIMIUNA  KOMILIEKC
(TITIK). YnoOpenuss u ux Kiaccuukamus.
XUMUYECKUE CpEelICTBA 3alllUThl PACTEHUH.
OTtpunatenbHble TOCIEACTBUS TPUMEHEHUS
MECTUIHUIOB U OophOa ¢ HUMH. XUMU3ALUS
JKUBOTHOBOJICTBA.
83 | Xumus u npobiemsl okpyxaromeid | KomOunupoan | 3HaTh: XHUMHYECKOE 3arpsi3HEHUE
Cpenpbl. HBIN YPOK oKkpyxaromien cpenpl. Oxpana rugpochepsl
OT XUMHYECKOro 3arpsi3HeHus. OxpaHa
MOYBBl OT XHMHYECKOTO 3arps3HEHHUS.
Oxpana artmocdepsl OT XUMHUYECKOTO
3arpsisHeHus. OxpaHa (iopsl U ¢dayHsl OT
XUMHUYECKOTO 3arpsi3HEHUs.
broTexHOoI0THs ¥ TeHHAss MH)KCHEPHSL.
84 | Xumus u noBceAHEBHAS KU3Hb Vpox wusyuenus | 3Hath: J[lomammuss anteka. Moromue u
YyeJioBeKa. HOBOTO u | yuctamue cpenactsa. CpenctBa OopbObI ¢
NEPBUYHOTO OBITOBBIMU HAaCEKOMBIMH. Cpenctsa
3aKpEeTICHUS JUYHOM TUTHMEHbl U KOCMETHKH. DKOJIOTHS
JKUIUIIA. XUMHs M TeHETHKA YeJIOBEKa.
85 | Xumus B MeIUIIMHE KoMmOunupoBan | 3Hath: Jlomammss anreka. JlekapcTsa,
HBIN YpOK BUTAMHHBI, METUIIMHA
86 | Xumus 1 3KOJIOT st Vpok wusyyeHus | 3HaTh: XuMH4YECcKoe 3arpsi3HEHUE
HOBOTO U | oKkpyxKaromei cpeabl. OxpaHa rugpocgepsl
MEPBUYHOTO OT XHMMHYECKOro 3arpssHeHus. Oxpana
3aKpEIICHUS IIOYBBl OT XHUMHYECKOTO 3arps3HEHMUS.
Oxpana armocdepbl OT XUMHYECKOIO
3arpsizHeHus. Oxpana ¢uopsl U QgayHbl OT
XUMHYECKOT0 3arpsi3HEHUsI.
broTexHoJI0THSI ¥ TreHHAas MHXKEHEPHSL.
87 | XuMmus u nuia Kom6unupoBan | 3HaTh: MapkupoBKa yHmakOBOK MUIIEBBIX U
HBIN ypOK TUTHCHUYECKUX TPOAYKTOB U yMEHHUE HX
YUTATh.
88 | O0oOIIeHNE U CHCTeMaTH3aIUs Ypok 3HaTh: O BIUSHUM XUMUU Ha KU3Hb
3HAaHUH 1O TeMe « XUMUS B )KU3HH | 3aKpEIUICHUS YyelnoBeKa
oOu1ecTBay. 3HAHUH.
89 | Pemenue 3a1a4 Ha onpeeIeHUue Ypok 3HaTh: QIrOpPUTM pELIEHUs 3aJady  Ha
MacCOBOH J0JIM BbIXOJa POJIYKTa | 3aKpEIUICHUS OnpejieieHue MacCcOoBOM  JIOJIM  BbIXOAA
OT TEOPETHYECKH BO3MOXKHOIO. 3HAHUH. IIPOAYKTA OT TEOPETUUYECKH BO3MOYKHOTIO.




90 | Pemenue 3aja4 Ha BBIUYKCIICHUE Ypok 3HaTh: Q@IrOPUTM pELIEHUs 3ajJad Ha
Macchl IPOAYKTa PeaKUH 10 3aKpETICHUS BBIYMCIICHHE MAaCChl MPOAYKTa PEaKIUU MO
M3BECTHOM MAacce UCXOTHOTO 3HAHUU. M3BECTHOM MAacC€ MCXOJHOIO BEIIECTBA,
BEILIECTBA, COACPHKALIETO COZIEpXKAIIEr0 ONPEIEICHHYI0 MacCOBYIO
ONPEAEIIEHHYIO0 MaCCOBYIO JIOJIIO JIOJIIO TIPUMECEH.

MIpUMECEH.

91 | UtoroBas KOHTpOJIbHAs paboTa Mo | YPOK KOHTpOJIs | 3HaTh: Ba)KHEWINIME CBOMCTBA H3YYEHHBIX

Kypcy 11 kmace u KOPPEKLHUH | KIACCOB HEOPTAHMUECKUX COECTUHEHUM.
3HaHUMI YMeTh: COCTABJIATh YPABHEHUS PEaKLIMil B
noHHoM Bujie 1 OBP, pemats 3agaun

92 | lloBTopenue «CTpoeHHE aTOMay. Ypok 3HaTh: COBpPEMEHHBIE TMPEJCTaBICHUS O

3aKpEIICHUS CTPOCHHE AaTOMOB; CYIIHOCTb IOHSTHUS
3HaHUM. «ANEKTPOHHAS opOuTaIbY, (hopMbI
opOuTaneii, B3aMMOCBsI3b HOMEpa YPOBHS U
SHEPTUU AJIEKTPOHA, BaJICHTHBIE
BO3MOKHOCTH aTOMOB.
YMeTh: COCTaBIATh 3JIEKTPOHHBIE (POPMYJIBI
AaTOMOB, OINPEAEIISATh BAJICHTHOCTh

93 | IloBTOpeHue « XuMHUYECKHE Ypok 3HaTh: Kakhe TMpOUECChl Ha3bIBAIOTCS

peakLK OPraHUYECKHUE. 3aKpEIICHUS XUMUYECKUMH PEAKIUSAMU U B YEM UX CYTb.
3HaHUM. YMeTh: yCTaHABIMBATh IPUHAIUIEKHOCTh
KOHKPETHBIX  pEaKUuid K  pPa3IMYHbIM

MPU3HAKaM KJIacCU(HUKAIIUU.

94 | IloBTOpeHne « XUMHUYECKHE Ypok 3HaTh: KaKue TMPOLECChl Ha3bIBAIOTCS

peaKIMi HEOPTAHNYECKHUEY. 3aKpETUICHUS XUMUYECKUMH PEAKIUSIMHU U B YEM UX CYTh.
3HaHUM. YMeTh: yCTaHaBIMBATh MPUHAIJICKHOCTh
KOHKPETHBIX  PEaKIUi K  Pa3THYHBIM

pU3HAKaM KJIaccH(HUKaIIH.

95 | IloBTopenue «BemecTBa Ypok 3HaTh: KIacCU(UKAIUIO HEOPTaHWYECKHUX
HEOPTraHWYECKHUE U UX CBOMCTBaY. 3aKpEIUICHUS BEILIECTB, UX CBOMCTBA

3HAHUIL. VYwmeth: Pemarts 3agaun mo teMe "Bentectsa
Y UX CBOWCTBA.
96 | IloBTopenue «BemiecTBa Ypok 3HaTh: KJIACCH(PUKALMIO  OPTraHUYECKUX
OpTraHUYECKUE U UX CBOMCTBAY. 3aKpEIUICHUS BEILIECTB, X CBOMCTBA
3HAHUI. VwMmerth: Pemate 3amaun mo teMe "Bentectsa
Y UX CBOWCTBA.
KanenmgapHo-remaTideckoe TUTAHUPOBAaHUE Pa3pabOTaHO C y4eToM pabouelt MporpamMMbl
BOCIIUTAHUS.

Buanl gesiTeILHOCTH DopMblI Conepxanue
AKTHBH3aUMSA NurennexTyalibHble UTPhl, | Y CTAaHOBIICHHUE JIOBEPUTEIIbHBIX
NM03HABATEILHOM JTUCKYCCUHU, OJIMMITUAJIbI, | OTHOIICHUH MEXAYy YyYHUTEIeM U €ro
AeATeIbHOCTH COpPEBHOBaHMUS, YUYEHHKaMHU, CIOCOOCTBYIOIIUX

KOH(epeHInH, MMO3UTUBHOMY BOCHPHUATHIO YYAIIUMHCS
HCCIIEA0BATENbCKUE TpeOoBaHUII W TPOCKO  yuuTens,
MIPOEKTHI, TUCITYTHI U JP. MIPUBJICYCHHUIO ux BHUMAaHUS K
oOcyxgaeMoll Ha ypoke uH(pOpMaIuHy,
aKTUBHU3ALIUN 170'¢ MMO3HABATEIbHON
JIeATEIbHOCTH.
YyeOHast IUCHUILVIMHA U | YTIPAKHEHUS Ha | [ToOyx/eHre MmKOJILHUKOB COOMIOAaTh Ha
CaMOOpPraHHu3auus CaMOKOHTPOJIb, ypoke OOIIeTPUHSTHIC HOPMBI
TPEHUHTOBBIC YIPAKHEHUS | IOBEACHUS, TMpaBWia  OOIIEHUS  CO
Ha pa3BUTHE | CTapIIUMHU (YUUTENIMH) U CBEPCTHUKAMM




KOMMYHHKATHUBHBIX
HAaBbLIKOB H JIp.

(WKONMbHUKAMH), TPUHIUNBI  y4eOHOM
JUCIUILIMHBL U CAMOOpPraHU3al1u.

CamopasBurne Tpenunru, ponesbie Urpsl, | [IpuBneueHre BHUMaHUS IIKOJIBHUKOB K
CIEIMAIIBHO LIEHHOCTHOMY acCIIEeKTy HU3y4aeMbIX Ha
pa3paboTaHHbBIC 3aHATUS — | ypOKaxX  SBICHHWHA, OpraHM3alus  HX
COOBITHIHBIE YpOKH | paboTBl ¢ TMOJlydaeMOW Ha  YpOKe
(mocBsIIEHHBIE COIIMAJIFHO 3HAUYMMOW HWHQOpManumen —
UCTOPUYECKUM JlaTaM W | HHUIUUPOBAHUE ee o0CyX/1eHus,
COOBITHSAM) 9KCKYpPCHUH, | BHICKA3bIBAHUSI OOYYAIOIIUMHCS CBOETO
OHJIAMH — HKCKYpPCUH U Ap. | MHEHUS 110 €€ MOBOJY, BBIPAOOTKH CBOETO

K HEY OTHOILCHHS.

Pa3Butne YMmHBIE, MeTanpeameTHsle | Mcnonb3oBanue BOCIIMTATEIbHBIX

MeTanpeIMeTHbIX Heznenu, nHpovachl «YTo? | BO3MOXKHOCTEH coAepk aHHUs y4eOHOTro

YMeHH I'me?Korna?», MpeAMeTa 4Yepe3 JEMOHCTPALMIO JETIM
MEXKIIPEAMETHBIC 3a/1aHHUs, | IPUMEPOB OTBETCTBEHHOTO,
MHTETPUPOBAHHBIE YPOKH, | TPAXJIAHCKOTO IOBEACHUS, IPOSBICHUS
oOyuJarorue KBECTBI, | UEJIOBEKOIIOOMST U J0OpOCEepIeYHOCTH,
peleHue IIPAKTHKO- | YEPE3 noaoop COOTBETCTBYIOIINX
OPHUEHTHPOBAHHBIX 334a4 U | TEKCTOB JUIsl YTEHHUsI, 3a71a4 JJIs1 pEeLICHUs,
ap. NpOOJEMHBIX CUTyallui A 00CYXKIEHHs

B KJIacce.

PasBurne yueOHoii | Urpsl, kBecTbl, Opelin- | [IpumeHeHne Ha ypoke HHTEPAKTHBHBIX

MOTHBalH PUHT, JTUCKyccud, | popm paboThI oOyuaromuxcs:

IIKOJIBHUKOB, Pa00ThI B | NCCIIEJOBATEIbCKUE WHTEIJIEKTY AJIbHBIX urp,

KOMaHJe. IIPOEKThI, HWHTEPAKTUBHBIE | CTUMYJINPYOLIUX II0O3HABATEIIbHYIO
3a/1aHus, YPOK- | MOTHBALIUIO UIKOJBHUKOB; AMCKYCCHUH,
SKCIEIULIHS U JIP. KOTOpBIE JAIOT y4YaluMCs BO3MOXKHOCTb

npuolpectu OIIBIT BEJICHUS
KOHCTPYKTMBHOI'O JMajora; TIpyIIIOBOMI
pa®oTbl WM paboThl B Mapax, KOTOpbIE
y4aT IIKOJIbHUKOB KOMaHIHOW paboTe u
B3aMMOJEHCTBHIO C IPYTUMHU JE€ThMHU.
®opmMUpoOBaHUE Hrposeie MPaKTUKH, | BKitoUeHne B ypOK UTPOBBIX MPOUETYD,

JIMJIePCKUX KayecTB | octadera, naysnb, KBH, | koTopsie MIOMOT'at0T MOIEPIKATh

JMYHOCTH WIKOJbHUKA, | TYPHUD U JP. MOTHUBALAIO JE€TEN K IMOTYYEHUIO 3HAHMM,

AKTHBHOH KU3HEHHOM HaJIaKUBAHUIO MO3UTUBHBIX

MO3UIUH, pa3BuTHE MEXJIMYHOCTHBIX OTHOLIEHUM B KJiacce,

caMoynpaBJICHUS MIOMOTatoT YCTaHOBJICHUIO

noOpoxenarenbHOH  aTMocepbl  BO
BpEMs YpOKa.

CoumaapHo 3HayuMbIH | Yac B3aumonomoinu | Opranuzanus medcTBa

ONBIT COTPYAHMYECTBA | KYdEHMK  —  YYEHHK», | MOTUBUPOBAaHHBIX M  3pYJIMPOBAaHHBIX

U B3aUMHOM IOMOLIH KOHCYJIbTAIl[MOHHBIE  JHH, | OOyYaroIuXcs HaJ UX HEyCIEBAIOLIUMHU
HacCTaBHUYECTBO U JIp. OJIHOKJIACCHUKAaMH, JAIOLLEro

IIKOJIbHUKAM ~ COLUMAJIBHO  3HAYMMBIN
ONBIT COTPYAHUYECTBA U  B3aUMHOMN
ITOMOUIH.

Peanuszanus WNunuBunyansHble u | Maunuuposanue u OAACPIKKA

00y4amumMucs IpyIIIOBbIE IIPOEKTHI, | UCCIIENOBATENBCKON JESATEIIBHOCTH

HHIMBHUAYAJIbHBIX U | KOH(epeHIuHy, IIKOJIBHUKOB B paMKax pealu3alud MU

rpyNnnoBbIX MHTEIUICKTyaJIbHbIE UHAVBUIYaJIbHBIX " IPYIIIOBBIX

HCCJIeI0BATENbCKUX MapadoHbl, GOpyMBI U p. | UCCIENOBATEIBCKUX IMPOEKTOB, YTO JACT

NPOEKTOB IIKOJIbHUKAM BO3MOKHOCTh IPHOOpECTH

HaBBIK CaMOCTOATCIIBHOI'O PCHICHUA




TEOPETUYECKOH  MPOOJIEMBI, HaBBIK
reHepUPOBAHUS u oopmnenns
COOCTBEHHBIX ujieH, HaBBIK
YB@XHUTEIBHOTO OTHOIICHHUS K YYKUM
uzaesM, opOopMIICHHBIM B paboTax IPyrux
uccienoBaTenel, HaBBIK  ITyOJIMYHOTO
BBICTYTUICHUS nepen ayJIUTOpPHUEH,
apryMEHTHPOBAHHMS U OTCTaWBaHMS CBOCH
TOYKH 3PEHUSL.




KanennapHo-reMmaruyeckoe niaHupoBaHue (MpogpuJib)

Ne Hara HanmenoBanue pa3zienoB U T€M Kon-so | UK | Koppektupopka
YpOKa | MPOBEICHUSA 4acoB T
1 05.09 ATOM — ClIOKHAsi YaCTHIIA. 1
2 CocTosiHME AIIEKTPOHOB B aTOME. 1
3 CrtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB 1
nepBbIX 10-TH XMMHYECKUX JIEMEHTOB.
4 DneKTpOHHbIE KOH(UTYpAIIMH aTOMOB 1 *
XUMHUYECKUX DIIEMEHTOB.
5 BanenTHbIE BO3MOXKHOCTH aTOMOB 1 *
XUMHUYECKUX JJIEMEHTOB.
6 [Tepronueckuii 3aKOH U MEPHOIAYECKAS 1 *
CUCTEMA XMMHUYECKHUX DJIEMEHTOB
J.N.MenneneeBa B CBETE yUEHUSI O CTPOCHUU
aTOMOB.
7 [Teproanueckuii 3aKOH U CTPOEHUE aTOMa. 1
8 O000I11IeHIE U CUCTEMATH3all|s 3HAHUH 110 1
teMe «CTpoeHue atoMay.
9 Kontponbnas padota Nel «Ctpoenue 1
aToMay.
10 Bunn xumMudeckon CBI3H. 1
11 THIBI KPUCTAUIMYECKUX PELIETOK. 1
12 Enunas npuposia XMuMHUYECKON CBSI3H. 1
13 CBoiicTBa KOBAaJCHTHOM XUMUYECKON CBSI3H. 1
14 ['uOpuu3anysi aTOMHBIX OpOHTAJICH. 1
15 ['eomeTpust MOJIEKYJI. 1 *
16 Teopust cTpoeHNs XUMUUECKUX COSIUHEHUN 1
A.M.bytneposa.
17 Cemunap no teme «Teopust crpoeHus 1
XUMHUYECKUX coeqrHenuid A.M.bytaepoBay.
18 [TonuMepsl OpraHuYEecKue. 1
19 [TonuMepbl HEOPTraHUYECKHE. |
20 O0630p BaxXHEHIIUX MMOJIUMEPOB. 1
21 Pemenne ynpaxhnenuii no reme «CtpoeHue 1
BEIIECTBAY.
22 JlucriepcHbIE CHCTEMBI. 1
23 CemuHap 1o TeMe «/lucrnepcHbie CUCTEMBI. 1
24 KonTponbaas padorta N2 o Teme: 1 *
«Ctpoenue BemecTBa. J[ucnepcHbie CUCTEMBI
Y PacTBOPBI».
25 O060061IeHre U cucTeMaTH3alus 3HaHUu# 10 |
teme « Ctpoenue BeriecTBa. JucmnepcHoie
CUCTEMBI M paCTBOPBI».
26 Knaccudukanus XuMHUYeCKuX peakuuil B 1
OpraHu4YecKON XMMHH.
27 Knaccudukanus XuMuaeckux peakiuii B 1 *
HEOPraHWYeCKON XUMUU.
28 TermnoBoi 3 (PEeKT XUMHUIECKOW peaKITiu. 1 *




29 [IpryrHbBI IPOTEKAHUS XUMHUYECKHUX PEAKIUH. 1

30 CxopocTh xumMuyeckout peakiuu. GakTopsi, 1
BIIMSIONINE HA CKOPOCTh XUMHUYECKUX
peaKIuu.

31 [IpaxTrueckas padora Nel. CkopocTb 1
xuMHuueckon peakiuu. Th.

32 [IpaxTnueckas pabora Ne2. CpaBHeHU 1
CBOMCTB HEOPTraHUYECKUX U OPraHUYECKUX
coenuaennit». Th.

33 Karanus. 1

34 OO6paTUMOCTh XUMHUYECKUX PEAKITUH. 1
XMMUYECKOE PABHOBECHE.

35 Pemienue 3aga4 v ynpaxHeHUH 110 1
TEPMOXHUMHH U KUHETHUKE.

36 OKUCIUTETLHO-BOCCTAHOBUTEILHbBIC 1
peaKIHH.

37 CocraBnenue peakuuii OBP meronom 1
JJICKTPOHHOTO OaJlaHca.

38 MeTo monypeakIui. 1

39 OBP B oprannueckoi XHUMHUH. 1

40 DJIEKTPOJIUTHIECKAS TUCCOITHUAIIHSI. 1

41 Peakiiuu nonHoro ooMeHa. 1

42 BonopoiHblii mokasarensb. 1

43 Peakiim opraHMYeCcKUX BEIIECTB. 1

44 ['maposus coneil. 1

45 Paznuunble myTH npoTeKaHus TUAPOIU3a 1
COJICH B 3aBUCHMOCTH OT UX COCTaBa.

46 KonTponbnas padota Ne3 o Teme: 1
«XHUMHUYECKUE PEAKIIUNY.

47 O06o0061IeHre U cucTeMaTH3aIus 3HaHUH 110 1
TeMe «XHUMUYECKUE PEeaKIUNy.

48 [IpakTnueckas padora Ne3 Pemienue 1
SKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe
"T'unponus". Th.

49 AHanu3 KOHTPOJIBHOM pabOTHI. 1
Kraccudukanus HeopraHmuecKnx BEIIECTB.

50 KommiekcHbie coeAMHEHUS: CTPOCHUS, 1
CBOICTBA.

51 Krnaccudukaiius opraHMuecKuX COSAMHCHUH. 1

52 Meramnsl. [Tonoxenue metamnos B [ICXD. 1
Merajuinueckas CBs3b.

53 CBOICTBa METAJIOB. 1

54 3HaueHUe METAJUIOB B IPUPOJIE U )KU3HU 1
opranu3moB. CemuHap.

55 Koppo3sus meranios. 1

56 Mertamnryprus. O0uue cnocoObl NOIyYeHUs 1
METaJUIOB.

57 DJIEKTPOJIU3. 1

58 Pemenue ynpaxHeHuid 1 3aJ1a4 10 TEME « 1
Mertajuibly.

59 CucreMaTuzanus 1 0000ILIeHNE 3HAHUI 110 1
TeMme « Mertajuibly.

60 Hewmeramnsl. [Tonoxenue B [ICXD. Ilpocthie 1




BEILIECTBA. AJUIOTPOMHSL.

61 CBoiicTBa HEMETAILJIOB.

62 Baxuerinme OKCUIbl 1 COOTBETCTBYIOIIUE UM
TUAPOKCH]IBI M BOJIOPOJIHBIE COEUHEHNUS
HEMETAJUIOB.

63 [Ipaktuyeckas padora Ne4 o teme
«Ilomy4deHne razoB U U3y4eHUE UX
couctBy. Th.

64 Pemrenne 3a1a4 u ynpaxHeHUH 10 TEME «
Hemeramibn.

65 KucnoTsl B cBETE€ MPOTOJIMTUYECKONU TEOPHUH.

66 Crpoenue, knaccudukamnys, HOMEHKIATypa 1
CBOMCTBA HEOPraHUYECKUX U OPTaHUYECKUX
KHUCJIOT

67 Baxseiiue npeacTaBUTeNM Kiaacca KUCIOT.

68 Crtpoenue, HOMEHKJIATypa, KilacCupUKAIUI U
CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKUX
OCHOBaHM.

69 Baxneiiiue npeacraBuTeNu Kiacca
OCHOBaHMi. B3auMHO€ BIIMSIHUE aTOMOB B
MOJIEKYJIE aHUJIMHA.

70 AMpoTepHbIe OpraHuuecKue u
HEOPraHUYECKUE COCAUHEHUSI.

71 Cemunap 1o teme «AmMpoTepHbIe
OpraHUYeCKHEe U HEOPTraHUYECKUE
COETMHEHHUSD.

72 [Ipaktuyeckas pabora Ne5 « Pemenue
JKCIEPUMEHTAIIBHBIX 33a4 [10 OpraHu4eCKOn
xumun». Th.

73 [TpakTuueckas padota Ne6 « Pemenne
AKCIIEPUMEHTAILHBIX 3a/1a4 10
Heoprannyecko xumum».Th.

74 I'eneTnueckas cBsI3b MEXKIy K1accamu
opranudeckux coenuHenuil. [logroroska
EIlD.

75 I'enernueckas cBs3p MEXKy Kilaccamu
HEOPTraHWYECKUX COCTMHCHHM.

76 EnunctBo mupa Bemects. [loaroroska k
EID.

77 [Ipaktuyeckas pabora Ne7 «I'eHeTndeckas
CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX U
oprannyeckux BemecTs».Th.

78 Pemrenne 3amau o teme "BemecTBa U ux
cBoiicTBa".

79 O0001IeHrEe ¥ cucTeMaTH3alus 3HaHU 110
Teme «BelecTBa U UX CBOWCTBa»

80 KonrtponsHas padora Ne4 «BermectBa 1 ux
CBOMCTBaY.

81 AHanu3 KOHTPOJIbHOHN paboThl. XUMUS U
MIPOM3BOICTBO.

82 XUMHSL U CENBCKOE XO3SIMCTBO

83 XuUMHsI ¥ IPOOJIEMBI OKPYIKAIOIIEH CPEIbl.

84 XuUMHsI M NOBCEHEBHAS )KU3Hb YEJIOBEKA.




85

XUMHUSA B MEIUIIUHE

1

86 XUMHSL ¥ 3KOJIOTHS 1

87 XyUMHA U [IHIIA 1

88 O060061eHre U cucTeMaTH3alus 3HaHUuH 10 |
TeM€ « XUMHUS B )KU3HU OOIIECTBAY.

89 Pemenue 3aa4 Ha onpeeseHne MacCOBOM 1
JIOJIA BBIXOJIA TIPOJTYKTa OT TEOPETUIECCKU
BO3MOKHOTO.

90 Pemrenne 3amad Ha BEIYMCIEHUE MACCHI 1
MPOJIYKTa PEaKIIMK 10 U3BECTHOM Macce
HCXOIHOTO BEILIECTBA, COAEPIKALIETO
ONpEICTICHHYI0 MAaCCOBYIO JOJII0 MPUMECEH.

91 Hroroas koHTponbHas padora 1o kypey 11 1
KJ1acc

92 [ToBTOpenne «CTpoeHre aToMay. 1

93 [ToBTOpEeHNE «XUMUYECKHE peakuu 1
OpPTaHUYECKHUEY.

94 [ToBTOpEeHNEe «XUMUYECKHE peakuu 1
HEOPraHUuYECKHe.

95 [ToBTOpenue «BemecTBa HEOpraHU4eCKUe 1 1
HX CBOWICTBaY.

96 [ToBTOpeHue «BeliecTBa OpraHMuecKrue U UX 1

CBOUCTBaY.

Hroro:

96
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