AnHHOTanus K pabodeit mporpamme Mo yueOHOMY MpeAMETY « XUMUS»

Ha3Banue
y4eOHOro npeameTa

Xumus, 10-11xm1, 6a30BbIN ypOBEHB

HopmaTtuBHas 6a3a

- @enepanbHblii 3akoH «O0 obpazoBanum B Poccuiickoit denepanumn» ot 29
nexabps 2012r Ne 273-D3;

-OenepanbHblil TOCYJapCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT, YTBEP)KIACHHBIN
nprkKazoM MuHHCTEpCTBAa 0Opa3oBaHUs W Hayku Poccuiickoit demeparuu ot
17.05.2012 t Ne 413 «O06 yrtBepxkneHun (GeaeparbHOro TOCYAapCTBEHHOTO
00pa3oBaTeNBHOIO  CTAaHJapTa OCHOBHOrO  00miero  oOpa3zoBaHus»  (C
u3MeHeHussMH oT 29 nekabps 2014r, 31 nexabps 2015 r, 29 utons 2017r);

- PaGouas nporpamma paspaboTtaHa Ha OCHOBe puMepHoi mporpammel COO no
XMMHH C y4eTOM aBTOPCKOM mporpammbl- [Iporpamma mo xumuu ["aGpuensH
0O.C., onybmmkoBana B coopHuKe «Paboure mporpammsl mo Xxumun 8-11 kiaccel
no nporpammam O.C. I'aGpuensna; N.M.HoBommuckoro, H.C.HoBommHckoil. —
3-e u3n., — M.: Ilnanera, 2010r.;- I[Iporpamma Bocnutanus MBOY «Cpennsis
obmreoOpazoBarenbHas mkosaa Ne 60 numenn repoeB Kypckoit OUTBBI»

Hemm

1. OcBoeHue BakHEMIINX 3HAHUNA 00 OCHOBHBIX IMOHSATHIX U 3aKOHAX XUMUH,
XMUMHYECKOM CUMBOJIMKE.

2. OpinajeHue yMEHHUAMH HAOMIOAAaTh XUMHMUYECKHE SBJIEHUS, HPOBOIUTH
XUMHUYECKUH IKCIIEPUMEHT, IPOU3BOAUTE PACUETHI HA OCHOBE XMMHUYECKUX
(GopMyJ1 BELIECTB U yPaBHEHUN XUMUYECKUX pEaKui

3. PasButme = mO3HaBaTENBHBIX ~ HMHTEPECOB U HUHTEJUIEKTYaJIbHBIX
CocoOHOCTEN B Ipoliecce IPOBEAEHUS XUMHYECKOI'O HSKCIEPUMEHTAa,
CaMOCTOSITEJIBHOTO MPUOOPETEHUsI 3HAHUI C MCIIOIBb30BAaHUEM pa3IMYHBIX
MCTOYHUKOB MH(pOpPMAIMK, B TOM YHCJE, KOMIIBIOTEPHBIX, B COOTBETCTBUH
C BO3HUKAIOIIMMU JKU3HEHHBIMHU ITOTPEOHOCTSAMHU.

4. BocnuraHue OTHOUIEHHMS K XMMHUU KaK K OZHOMY U3 (pyHAaMEHTaIbHBIX
KOMIIOHEHTOB €CT€CTBO3HAHUS U 3JIEMEHTY 00IIe4YeI0BEUeCKON KYIIbTYPHI.

5. llpumeHeHue TMOJYYEHHBIX 3HaHUM ¥ yMeHUH Ui 0Oe30macHoro
UCIOJIb30BaHUS BEIIECTB U MATEPHAJIOB B OBITY, CEIbCKOM XO34HCTBE U Ha
IIPOU3BOJACTBE, PEIICHHUE NPAKTUYECKUX 3alad B IIOBCEIHEBHOW >KU3HU,
MPENYNPEKICHAE SIBIICHUN, HAHOCAIIMX BpEN 3J0POBBI0 4YEIOBEKA H
OKpYkKarIlen cpee.

3amayun

1. Bocnurtanume yOSKIEHHOCTH B TIO3UTHBHOM pOJM XUMHH B IKU3HH
COBPEMEHHOI'0 OOIIECTBAa, HEOOXOAMMOCTH XHMHYECKH T'PaAaMOTHOTO
OTHOILIEHUS K CBOEMY  3JI0POBBIO U OKpY’KaIoLIeH cpene

2. TloarotoBka K CO3HATETHLHOMY BBIOOPY MPOPECCHH B COOTBETCTBHH C
JUYHBIMU CTIOCOOHOCTSIMU U TOTPEOHOCTSIMU 00IIEeCTBA.

3.  ®opmupoBarh yMeHHs: OOpamathcs € XUMHYECKUMH BEIIECTBAMH,

MPOCTEHIIUMHU npudopamMu, 00OpymOBaHHEM, COOMIOJATh IpaBUIIA
TEXHUKH O€30MacHOCTH, (PUKCHUPOBATh pe3yJbTaThl OIBITOB, JCJIATh
0000111eHYS.

O6bem yacoB Ha
peanu3aluio
IpOrpaMMBbI IO
rojgam o0y4eHus

68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Hezemo), B 11 kimacce — 34 gaca (1 gac
B HEJIEIIO).

DopMBbI KOHTPOJIA
OCBOEHHUS

TECTUPOBAHUE; YCTHBIN OMPOC; JOMAIIHsS padoTa; 3aluTa IPOCKTOB,
pedepaToB uiaH TBOpPUECKUX pabOT; CEMHUHAPBI; MPAKTHUECKUE paOOTHI;
KOHTPOJIbHBIE pa0OTHI




MYHHUIATTAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXIEHUE
«CPEHAA OBIIEOBPA3OBATEJIbHAS IHKOJIA Ne60 MMEHU I'EPOEB KYPCKOU

BUTBbBI»

[MPUHATA YTBEPXJIEHA
Pemenunem nemaroruueckoro npukazoM MBOY «COIIINe 60
COBETA uM. repoeB Kypckoil OUTBBI»
MBOY «COHINe 60 um. o1 30.08.2023 r. Ne 634 Opn
repoeB Kypckoit OUTBbDY

[Tpotokon Nel ot 30.08.2023 r.

PABOYAA ITPOTPAMMA
10 XUMUH

10-11 knaccel
(6a30BBIN YPOBEHBD)

CocTaBUTEND:
MakeeBa E. A,
YUUTEIIb XUMHUH

Kypck — 2023




IHosicHuTebHAA 3aNIMCKA
[Iporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATUBHBIX AaKTOB U  y4eOHO-
METOINYECKUX JIOKYMEHTOB:
- MepepanbHblid 3aK0H «O0 oOpa3zoBanuu B Poccuiickoit deneparun» ot 29 nexadbps 2012r Ne
273-D3;
-OenepanbHbl TOCYAapCTBEHHBIM 00pa30BaTEeNbHBIA CTaHIAPT, YTBEP)KIECHHBIA IPHUKA30M
MunucrepctBa obpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17.05.2012 r Ne 413 «O6
YIBEp)KJIEHUU (peepaibHOr0 TOCY/IapCTBEHHOrO0 00pa30BaTENbHOrO CTaHAApTa OCHOBHOTO
obmrero obpazoBaHus» (¢ u3MeHeHussMu ot 29 nexadbps 2014r, 31 nexabps 2015 1, 29 utons
2017r),
- Pabouas mporpamMma pa3paboraHa Ha OCHOBe NpuMepHOil mporpamMmbl COO mo xumuu ¢
y4eToM aBTOpckoi mporpamMmbl- [Iporpamma mo xumuu ['a6puensa O.C., omyOnukoBaHa B
coopuuke «Paboume mporpammbl nmo xumuu 8-11 kmaccel mo nmporpammam O.C. I'abGpuensiHa;
W.1.Hosommuckoro, H.C. HoBoimuckoii. — 3-e u3za., — M.: [1naneta, 2010r.;
- [Iporpamma Bocnutanuss MBOVY «Cpennsist o6meodpa3zoBarenbHast mkosaa Ne 60 umeHu repoes
Kypckoit 6uTBBI»;
- Pabouas nporpamma opueHTHpOBaHa Ha yUEOHUK:

[TopsakoBsIii ABtop/ABTOpckuii | Ha3zpanme yueOnuka | Knacc | U3natens | HopmatuBHbIid
HOMEp yueOHHKa | KOJJIEKTUB yueOHHMKA | JIOKYMEHT
B DenepanbHOM
nepeyHe (Ha
JIEHCTB.TIEPUOT)

135461 I'a6puensu O.C. Xumus 10 000 [NTPUKA3
. «JIpopar | N 345
(6azoBbiit 28 JIEKABPS
2018 T
YPOBEHbD)
135462 ["a6puemnsn O.C. Xumust 11 000
«Ipoda»
(6a30BbIH pod
YpOBEHB)

I[InanupyemMble pe3ybTaThl H3yYeHUs] YI1€OHOTO MpeaMeTA
JIMYHOCTHBIE:

— TOTOBHOCTh M CIIOCOOHOCTh OOYYAMOIIMXCS K CAMOPA3BUTHIO W CAMOBOCIIHTAHHIO B
COOTBETCTBHH C OOIIEYETIOBEYSCKUMH [[EHHOCTSIMH U HJIeallaMH I'PakIaHCKOTO O0IIEeCTBA;

— TpUHATAE W peanu3anus I[IEHHOCTeW 370poBOro M 0Oe30macHOro obpasza KU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (GHU3UYECKOMY U
MICUXOJIOTHYECKOMY 3/10POBBIO;

— HENpUATHE BPEIHBIX MPUBBIUEK: KYPEHHS, YIOTPEOJICHHS aIKOT0JIsl, HAPKOTHUKOB.

— yBaXCHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Tiepen PoauHoi, ropmoctu 3a
CBOU Kpai, cBor PoauHy, mpoInIoe U HACTOsAIIee MHOTOHAIMOHAIBHOT0 Hapoa Poccuu;

— TMPHUHATHE  TYMAHUCTHYECKMX  I[CHHOCTEH, OCO3HAHHOE, YBaXHUTEIBHOE u




N00poXKenaTeIbHOE OTHOIIEHHE K IPYrOMY YelIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K COMEPEeKUBAHUIO U (POPMUPOBAHKE MO3UTUBHOTO OTHOIICHHUS K JIIOJSM, B
TOM 4YHCJI€ K JIMI[aM C OIpPaHUYEHHBIMM BO3MOXKHOCTSMHU 3/10pOBbS U HMHBaJIUIaM; OepekHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY M IICHUXOJIOTMYECKOMY 37J0POBBIO
JpYyTUX JII0Jieil, yMEHHe OKa3bIBaTh MEPBYIO MOMOIIIb;

— pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHUKAMHU, JETbMHU MJIAJIIIETO
BO3pacTta, B3pOCIHBIMH B  00pa3oBaTelbHON,  OOINECTBEHHO  TOJE3HOW,  y4yeOHO-
HCCIIEZIOBATENHCKOM, MPOEKTHOM M JPYTHX BUAAX JAEITEIHLHOCTH.

— MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHUS  HAyKH,
3HAYUMOCTU HAyKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJCHHUE JOCTOBEPHOMU
nHpopMalueil 0 MepeaoBbIX JOCTHKEHUSAX U OTKPBITHSIX MHUPOBOM M OTEUECTBEHHON HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUpa U OOLIECTBA;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa3OBaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUHM BCEH JKM3HH, CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCIIOBHIO YCIEIIHON Mpo(decCHOoHaNbHONW U 00IIECTBEHHOM 1eATeIbHOCTH;

— DJKOJOTMYecKas KylbTypa, OepeXHOe OTHOIIEHUS K PpOIHOW 3eMile, MPUPOIHBIM
6orarctBaM Poccuu u Mupa; MOHUMaHUE BIUSHUSA COIHAIBLHO-3KOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHME€ HPHUPOJHOM M COLMAJIBLHOW Cpelbl, OTBETCTBEHHOCTb 3@ COCTOSIHME IPUPOIHBIX
pPECYPCOB; YMEHHUS M HABBIKM Pa3yMHOIO IPHUPOAONOIb30BAaHUS, HETEPIHMMOE OTHOIIEHUE K
NEUCTBUSM, IPUHOCSIIMM Bpel OHKOJOTUHU; NPUOOPETEHHE OIbITa HKOJIOr0-HAIpaBICHHON
NesITeNIbHOCTH;

— OCO3HaHHBIH BBIOOP Oynylier nmpodeccuu Kak MyTh U COCcOo0 pealn3aiii COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;

— TNOTPeOHOCTh TPYAUTHCA, YBAKEHUE K TPYLY U JIIOJIIM TPYyJa, TPYAOBbIM JOCTHKEHUSM,
N0OpOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHWE K pa3HbIM BHJAAaM TPYIOBOMH
NesITETbHOCTH.

MeTtanpeaMeTHbIE:!
PeryasiTuBHBIC YHHBeEpPCATbHbIC Y4eOHbIE 1eiiCTBUSA
—  CaMOCTOSITENILHO OIMpPENEeNTh LelH, 33/1aBaTh MapaMeTphbl U KPUTEPHUH, TTO KOTOPHIM MOXKHO
OIpeNeInTh, YTO I[ETb JOCTUTHYTA;
— craBUTh W (GOPMYIHPOBATH COOCTBEHHBIE 3aayu B 00pa30BATEIILHOW IEATEIHLHOCTH H
YKU3HCHHBIX CUTYaIIHIX;
— BBIOMpaTh NYTh JOCTIDKEHHS LeJH, IUIAHUPOBATh pEIICHWE IIOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepUAJIbHbIE U HEMAaTepUaJIbHbIE 3aTPATHI,
— OpraHM30BBIBaTH J(PQPEKTUBHBIA IOUCK PECYpCOB, HEOOXOMUMBIX I JOCTHXKEHHS
MOCTaBJICHHOM 11€J1H;
—  COIOCTaBIIATH MOJIYYEHHBIN pe3yNbTaT AeITEIbHOCTHU C MOCTaBICHHOM 3apaHee eblo.
ITo3naBaTenbHbIE YHUBepPCaAJbHbIe YUeOHbIe NeliCTBUS

— HUCKaTh U HaXOAWUTh 00OOIIEHHBIE CIIOCOOBI PEIIeHus 3a/1a4, B TOM YHCIE, OCYLIECTBIISTh
pa3BepHYThIi MH(MOPMALIMOHHBIA MOUCK U CTaBUTh HAa €0 OCHOBE HOBbIE (y4eOHBbIE U
IMO3HAaBATEJIbHBIC) 3a7a4H;

— KPUTUYECKHU OLEHUBATh W HWHTEPIPETHUPOBATh HHGOpPMALUMIO C pPa3HBIX MO3MIIHM,
pacro3HaBaTh U (PUKCUPOBATh MPOTUBOPEUUs B UH()OPMALIMOHHBIX HCTOUHUKAX;

— UCMOJb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMAaTHUYECKUE CpelNcTBa M IPeACTaBICHUS
CYLIECTBEHHBIX CBSA3€M U OTHOLIEHWH, a TakXe IpPOTUBOPEUUi, BBIABIECHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

— HaXOJIUTh M NMPUBOIAUTH KPUTUUECKHUE apryMEHTHl B OTHOIICHUU ACUCTBUU M CYKICHUU
JPYyroro; CrOKOMHO M PasyMHO OTHOCHTHCS K KPHUTUYECKUM 3aMEUaHUsSM B OTHOLICHHUH
COOCTBEHHOI'O CYKJEHUSI, pACCMATPUBATh UX KaK pecypc cOOCTBEHHOTO Pa3BUTHS;

— BBICTpaWBaTh WHANBUAYATbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YIUTHIBAsT OrpaHUYCHUS
CO CTOpPOHBI JIPYTUX YYAaCTHHUKOB M PECYpCHbIE OrpaHUYEHHUS; MEHSTh M yJEpP’KUBAThH
pa3Hble MO3UIMHU B TIO3HABATENILHON €S TEIbHOCTH.

KoMmyHMKaTHBHBIE YHHBepPCAJIbHbIE Y4eOHbIe 1eliCTBUSA

— OCYIIECTBIATH JEJIOBYI0 KOMMYHMKAIIMIO KAaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMU

(kaxk BHYTpH O0pa30OBaTENbHOM OpraHH3allMM, TaK W 3a €€ MpeleslaMH), MOoAOUpaTh



HApTHEPOB ISl JICNIOBOM KOMMYHHUKAIIUM HCXONs M3 COOOpPaKCHUH pe3yJbTaTUBHOCTH
B3aMMO/ICHCTBUS, & HE JINYHBIX CUMITIATHIA;

MPH OCYIISCTBICHUU TPYNIIOBOM Pa0OTHl OBITh KaK PYKOBOIUTENIEM, TaK H YJICHOM
KOMaH/bl B pa3HBIX poOJIAX (TeHepaTtop HIeH, KPUTHK, WCIOIHHUTENb, BBICTYMAOIINH,
9KCIIEePT | T.1.);

pa3BepHYTO, JOTMYHO M TOYHO H3JaraTh CBOK) TOYKY 3PEHHUS C HCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MUCBMEHHBIX) SI3bIKOBBIX CPEICTB;

IIpexmeTHbIE:
B pe3yabrare nzydeHus y4eOHOro npeamMmera « XuMHs» Ha YPOBHe CpeIHero 00uero
oOpa3oBaHmusi:

BoinyckHMK HA 0230BOM YPOBHE HAYYUTCH:

pacKpbIBaTh Ha MNpUMEpax pojib XUMHUH B (HOPMHUPOBAHMH COBPEMEHHOH HaydyHOU
KapTUHBI MUPA U B IPAKTUYECKOU 1EATEIILHOCTH YEIIOBEKA;

JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSA3b MEXKAY XUMUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha IPUMEPAX IOJOKEHHSI TEOPUH XUMHUecKoro ctpoeHus A.M. bytieposa;
noHuMath ¢usnueckuil cmeica Ilepmonnueckoro 3akona /[.J. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3oBaHHBIX UMU
BEILECTB OT 3JICKTPOHHOI'O CTPOEHHUS ATOMOB;

O0BACHATh NPUYMHBI MHOI'000pa3usl BEILECTB Ha OCHOBE OOILMX NpEeICTaBICHUN 00 MX
COCTaBE€ U CTPOCHUU;

IPUMEHSATh NPaBUJIA CHUCTEMAaTUYECKOM MEXIYHAPOIHOM HOMEHKJATYpbl KakK CpelICTBa
pa3iauyeHus U UJIEeHTU(UKALUK BEUIECTB 110 UX COCTaBY U CTPOEHUIO;

COCTaBJSITh MOJIEKYJSIPHBIE U CTPYKTypHble (OpPMYJIbI OpPraHMYECKUX BEIIECTB Kak
HocuTesne MHpOpMAlMK O CTPOEHUHM BELIECTBA, €0 CBOMCTBAX M NMPUHAJUICKHOCTH K
OIIpENIETICHHOMY KJIacCy COE€AMHEHUI;

XapaKTepU30BaTb OPraHUYECKHE BELIECTBA II0 COCTaBy, CTPOEHHMIO U CBOICTBaM,
yCTaHABIMBaTh MPUYMHHO-CIEACTBEHHbBIE CBSI3M MEXKIY JAaHHBIMU XapaKTE€pPUCTUKAMU
BEIICCTBA;

MIPUBOJNUTH IPUMEPBl XUMHUYECKUX PEAKLUUH, PACKPBIBAIOIIUX XapaKTEpPHbIE CBOMCTBA
TUIIWYHBIX MPEACTaBUTENIEH KJIACCOB  OPraHMYECKMX BEIIECTB C LEIbI0  HX
UACHTH(GUKAINU U 00BSCHEHNS 001aCTH IPHMEHECHUS;

IIPOrHO3UPOBATh BO3MOKHOCTb IIPOTEKAHUS XMMHUUYECKMX PEAKLHUA HAa OCHOBE 3HAHUU O
TUIIAX XMMHUUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIMOHHOM CIIOCOOHOCTH;
HCIIOJIb30BaTh 3HAHUA O COCTaBe, CTPOCHUM M XUMHUYECKHX CBOMCTBAxX BEIIECTB IS
6e30MacHOro MPUMEHEHHsI B IPAKTUYECKOMN 1eATeIbHOCTH;

HPUBOIUTH MPUMEPBI MPAKTUYECKOTO MCIOJIb30BaHUs NMPOLYKTOB MepepadoTKu HepTH U
IIPUPOJHOrO ra3a, BBICOKOMOJIEKYJIIPHBIX COCIUHEHWH (IIOJIMITUIIEHA, CUHTETHYECKOIO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

IIPOBOJUTEL OIBITHI 110 PACIHO3HABAHUIO OPraHMYECKHX BEIIECTB: IJIMIEPUHA, YKCYCHOU
KHMCJIOThI, HENPEAENbHBIX XUPOB, INIIOKO3bl, Kpaxmayia, O€JIKOB — B COCTAaBE MMILEBbIX
IIPONYKTOB U KOCMETUYECKUX CPENCTB;

BJIAJeTh IpaBUIaMU U IpueMaMH 0e30macHoi paboThl C XMMHUYECKHMMH BEIIECTBAaMHU U
71a00paTOpHBIM 000PYI0BAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKkIMM U CMELICHHUS] XUMUYECKOT O
paBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IENIbI0O ONpPENEICHUS] ONTHUMAJbHBIX YCIOBUI
MIPOTEKaHUSI XUMUYECKUX IIPOLECCOB;

IIPUBOJIUTH NIPUMEPBI TUAPOIIN3a COJIEH B IIOBCEIHEBHOM JKU3HU YEIIOBEKA,

IPUBOAUTH HPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUud B IPHUPOJE,
IIPOU3BOJACTBEHHBIX IIPOLIECCAX U KUZHEAEATECILHOCTH OPraHU3MOB;

MPUBOJUTH TMPUMEPbl XHMHUYECKUX PpEaKUUN, PpacKphIBAIOMIUX OOIIMEe XUMHYECKHE
CBOMCTBA MPOCTBIX BEIIECTB — METAJIIOB U HEMETAJLIOB;

IPOBOAMTh pacueThl Ha HAXOXKJEHHE MOJEKYIIpHOH (GOpMYyNnbl yrieBOAOpoAa IO



OPOAYKTaM CrOpaHUsl M IO €ro OTHOCUTEIbHOW IUIOTHOCTM MU MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOASIINX B €r0 COCTaB;

— BJIQJIETh TpaBWIAMHU O€30MACHOr0 OOpaIleHUsi C €AKUMHU, TOPIOYMMHU U TOKCHYHBIMU
BEII[ECTBAMHU, CPEACTBAMU OBITOBON XHUMUU;

— OCYIIECTBIIATH IMOUCK XHUMHYECKOM HHMOpMAIMu 1O Ha3BaHUSAM, HIACHTU(UKATOpaM,
CTPYKTYPHBIM (pOpMYJIaM BEIIECTB;

— KPUTHYECKH  OLCHMBATh W  HMHTEPIPETUPOBATH  XUMHYECKYI0  HH(OPMAIHIO,
COZIEpKaIIyIOCcs B COOOIICHUSAX CPENCTB MAaccoBOi mH(popManuu, pecypcax MHTepHeTa,
Hay4YHO-TIOMYJISIPHBIX CTAaThsIX C TOYKM 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B
LIEJSIX BBISIBJICHHS OIIMOOYHBIX CYXIAEeHUN U (OpMHUPOBAHUS COOCTBEHHOM MO3UIINN;

— TPEACTABJSTH MYTH PEIICHUs TIO0ANBHBIX MPOOJIEM, CTOSIIUX TEpell YeIOBEUYECTBOM:
IKOJIOTUYECKUX, YHEPT eTHY €CKHUX, CHIPHEBBIX, U POJIb XUMUU B PEIICHUH 3TUX MIPOOIIEM.

BoinyckHHK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCS:
— WUIIOCTPUPOBATh HA MpPUMEpax CTAHOBJIEHHWE M HBOIIOIUI0O OPraHUYECKOM XUMHUU Kak
HAyKHW Ha Pa3JIMYHBIX HCTOPUYECKUX ITAMaxX €€ Pa3BUTHS;
— HCIOJB30BaTh METOJbl HAYYHOTO TO3HAHMS TPU BBIMOJHCHHH TPOCKTOB W ydeOHO-
UCCIIEIOBATEIIbCKUX  3a/ady MO0 HW3YYEHHIO CBOWCTB, CIOCOOOB TMOJY4YEHHUS U
pacrno3HaBaHUsl OPraHUYECKUX BEIIECTB;
— OOBSCHATH MPUPOY U CHOCOOBI O0O0pa30BaHUSI XUMHUYECKOH CBSI3M: KOBAJEHTHOMN
(monsipHOM, HEMOJSPHOW), MOHHOM, METALIUYECKON, BOJOPOJHOM — C IENbI0
OIpEENeHNs] XUMUUECKOM aKTUBHOCTH BEILIECTB;
— yCTaHaBJIMBAaTh TEHETUYECKYIO CBSI3b MEXIY KJIACCAMU OPraHMYECKUX BEILIECTB Jis
00OCHOBaHHUS MPUHLHUIMUATIHHON BO3MOXKHOCTHU MOJIYYEHHUS OPraHUYEeCKUX COCAMHEHHM
3aIaHHOTO COCTaBa U CTPOCHHS;
— yCTaHaBIMBATh B3aMMOCBSI3U MEXIYy (aKTaMHU U TEOPHUEH, MPUUYUHON U CIEICTBHEM MPH
aHaJM3e MPOOJIEMHBIX CHTyalluid W OOOCHOBAaHWU NMPUHUMAEMBIX PEUICHUH Ha OCHOBE
XUMUYECKUX 3HAHUU.
Yuamuecsi B pe3y/ibTare YCBOCHHS pa3/eJia I0JKHbI 3HATH/IOHUMATh:

® BAOKHEHUININE XUMUYECKUE TOHSATHS: BEIIECTBO, XUMUYECKHI AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCUTEIbHAS aTOMHAas M MOJICKYJISIpHAs MacChl, WOH, aJUIOTPOIHS, HU30TOIbBI, XHMHUYECKas
CBSI3b, AJIEKTPOOTPHUIIATEIBHOCTh, BAJICHTHOCTh, CTEIEHb OKWCIIEHHUs, MOJIb, MOJISIpHAas Macca,
MOJISIDHBIH 00BEM, BEIIECTBA MOJEKYJISIPHOTO W HEMOJEKYISPHOrO CTPOEHHS, pPacTBOPEI,
ANEKTPOJIUT M HEIJIEKTPOJIUT,  DJIEKTPOJIUTHYECKAs  JUCCOIMAIUs, OKUCIUTENb WU
BOCCTAHOBUTEIIb, OKHCJICHHE W BOCCTAHOBIICHHE, TEIUIOBOH 3P (}EeKT peakiuu, CKOpPOCTh
XUMHUYECKOM  peakIuu, Karaju3, XUMHUYECKOE  paBHOBECHE, YIJICPOJHBIA  CKEJIET,
(hyHKIIMOHATBHAS TPYyIIa, ©30MEPHS, TOMOJIOTHS;

®OCHOBHBIE 3aKOHBI XHMMHH: COXpaHEHHME MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOANYECKHI 3aKOH;

® OCHOBHBIE TEOPUM XHMHH: XUMHUYECKOH CBS3HM, 3JIEKTPOJUTHYECKOM IUCCOLMALINH,
CTPOEHUSI OPraHUYECKUX COEIMHEHMI;

® BAKHEWIIIME BEIIECTBA M MAaTEpUallbl: METaH, STHJICH, alleTUJIEH; OCH30JI, DTAHOM, KUPBI,
MbUIA, TJIOKO3a, caxapo3a, Kpaxmaj, KJeTrdaTka, OCJIKH, MCKYCCTBEHHBIE U CHHTETUYECKHE
BOJIOKHA, KAyYyKH, IJIaCTMAcCChl;

yMeTb:

® Ha3bIBaTh U3yUYEHHBIC BEUIECTBA M0 «TPUBUAIBLHOINY U MEXIyHAPOIHON HOMEHKIATYPE;

® ONpEJENATh: BAJIEHTHOCTh W CTENEHb OKHCJICHHUS XHUMHYECKUX JIIEMEHTOB, THII
XUMHUYECKON CBSI3U B COEAUHEHHUSX, 3apsii MOHA, XapaKTep Cpeabl B BOJHBIX PACTBOpax
OPraHUYECKUX COCAMHEHUI, OKUCIUTEIb W BOCCTAHOBUTENb, NPUHAIJIEKHOCTb BEILECTB K
pa3IMYHBIM KJIacCaM OPraHMYECKUX COEAMHEHU;

® XapaKTEpPU30BaTh. OCHOBHBIC KIACChl OPraHUYECKUX COCNUHEHHH; CTPOCHHE W
XUMHUYECKHE CBOMCTBA N3YUYEHHBIX OPraHMUECKUX COCTMHCHHIA;

® O0BSICHATH: 3aBHCHMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; HPUPOIY
XUMHUYECKOM CBsI3W (MOHHOM, KOBAJEHTHOM, METAJUNIMYECKOM), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pPEeaKIINH 1 IMOJ0KECHHUSI XHMUUYECKOT0 PABHOBECHS OT PA3JIMYHBIX (JaKTOPOB;



® BHINOJHATh XUMUYECKHI SKCIEPUMEHT IO PACIO3HABAHUIO BAKHEUILIMX OPraHUYECKUX
BCIIIECTB;

® [IPOBOJIUTh CAMOCTOSITEIBHBIA IMOUCK XHUMHYECKOH HH(OpPMAIMKU C HCIIOJIb30BAHHEM
pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3aHU, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNHTepHeTa); HCIOIB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHHM JJIsI OOpabOTKM U Iepeaadyu
XUMHUYECKON HHPOpMauK U €€ PEACTaBICHUS B Pa3IMUHbIX hopMax;

® 1ICII0JIb30BaTh NPHOOPETEHHBIC 3HAHUS M YMEHHUS B IPAKTHYECKOM JEATCIILHOCTH H
IOBCEIHEBHOM KU3HHU JIIS:

v OOBSICHEHHSI XUMHUYECKHX SIBJICHUH, MPOUCXOMSIIMX B MpHUpoOIe, OBITY M Ha
MIPOU3BOJICTBE;

v ONpENEICHUSI BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX IPEBPAlICHUN B
Pa3TMYHBIX YCIOBHIX U OLIEHKH WX ITOCIICICTBUH;

v AKOJIOTMYECKU TPaMOTHOTO TTOBEJICHHS B OKPYKAIOLIEH CPeJIe;

v OLIEHKU BJIMSIHUSI XMMHYECKOTO 3arpsi3HEHUS OKPYKAIOMIEH Cpeabl Ha OpraHu3M
YeNoBeKa U IPYTHE KUBBIEC OPraHU3MBI,

v O0e3omacHOro oOpalleHuss C TOPIOYMMH U TOKCHYHBIMH  BEIECTBAMH,
nabopaTOpHBIM 000PYIOBAHUEM;

v MIPUTOTOBJICHUSI PACTBOPOB 3aJJaHHOM KOHIIEHTPAIIMU B ObITY U Ha TPOU3BOJICTRBE;

v KPUTUYECKOH OIIEHKH JOCTOBEPHOCTH XMMHUYECKOW MH(POPMAIUH, TTOCTYMA0IIeH

13 pa3HbIX UCTOYHHUKOB.

Copaep:kanue

Teopusi cTpoeHust OPraHNYecKUX cCoOeJUHEHU (2 1)

[Ipeamer  opranmueckod  xumuu. CpaBHEHHME  OpPraHMYECKHX  COCOUHEHUH  C
HeopraHu4yecKuMH. IIpupoiHbIe, HCKyCCTBEHHBIE M CHHTETHY €CKME OPIraHUYECKHE COCANHEHUS.

BaneHTHOCTb. XUMHYECKOE CTPOECHHE KaK IOPSIJOK COEAMHEHUsS aTOMOB B MOJIEKYJIE
COIJIaCHO UX BaJeHTHOCTH. OCHOBHBIE TIOJOXKEHUS TEOPUM XUMHUUECKOTO CTPOEHUS
OpPraHM4YeCcKUuX coenuHeHuil. IoHATHE O TOMOJIOrMM M TOMOJIOrax, U30MEpUU M H30Mepax.
Xumuyeckne GopMyJIIbl 1 MOJIETTH MOJIEKYJI B OPraHMYECKOW XUMHH.

JemoHcTpannu. Monenn MoieKys FOMOJIOTOB U U30MEPOB OPraHUYECKUX COEAVHEHUM.

YriaeBoaopoabl U UX NPUPOAHbIE UCTOYHUKH (9 1)

I[Ipupoans i ra3. Ankansl [Ipupoansiii ra3 kak Tonauso. [IpenMyniecTBa npupoaHOro
rasa nepesa JpyruMu Bujgamu tormsa. CoctaB Ipu pogHOro rasa.

AJIKaHBI: TOMOJIOTHYECKHUN Psill, U30MEPHSI 1 HOMEHKJIATypa aJIKaHOB. XMMHUYECKHUE CBOM CTBA
aJKka-HOB (Ha MpUMEpPe METaHa U 3TaHa): TOPEHUE, 3aMeIleHUE, Pa3I0KEHUE U JETUAPUPOBaHNUE.
IIpumeHeHue aaKaHOB Ha OCHOBE CBOWCTB.

AnkeHbl, DTUJIEH, €ro mojydeHue (IeruApMpOoBaHUEM 3TaHa M JAerujpaTanueil 3TaHosa).
XUMHUUYECKHE CBOMCTBA 3TUJIEHA: TOpEHHE, KaueCTBEHHbIe peakiuu (o0ecrBeynBaHEe OPOMHOMN
BOJIbl M pacTBOpa I€pMaHraHaTa Kauus), rujpartauus, noiaumepusauus. llommstunen, ero
CBOICTBa U MpuMeHeHue. [IpuMeHenne 3TuiIeHa Ha OCHOBE CBOMCTB.

AnxaagueHns W Kayudyk u. [lousrue o0 ankagueHax Kak yIJIeBOJOPOAAX C ABYMs
JBOWHBIMU CBSI35IMM. XMMHMYECKHe CBoOicTBa OyTaguena-1,3 u u3ompeHa: oOeclBeuHBaHUE
OpOMHO# BOZBI M ITOJIMMEpU3aLUs B KaydyKu. Pe3uHa.

AJNKHMHBIL. ALlETHIIEH, €ro NOJy4YeHue MUPOIU30M MeTaHa M KapOUIHBIM CIIOCOOOM. XUMHUYe-
CKHME CBOWCTBa aleTHJIeHA: TopeHue, olecuBeurBaHWEe OpOMHON BOJbI, HPHUCOEAUHEHUE
xjopoBojopoga M rujaparanus. [IpuMeHeHMe aneTWwieHa Ha OCHOBE CBOWMCTB. Peakums
IOJIMMEPU3ALUN BUHUIXJI0pUAa. [[oMMBUHWIXIOpUA U €ro IPUMEHEHHUE.

Hedts. CocraB u nepepabotka HedTu. Hedrenponyktel. beH3uH u mousTue 00 OKTaHOBOM
4uCIIe.

benszon. Ilonyuenne GeH3o0Ma U3 rekcaHa M aneTWiIeHa. XUMHYECKHE CBOWCTBA OeH3oa:
ropeHue, raJloreHupoBaHue, HuTpoBanue. [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB.

JemoncTtpanuu. l'opeHne MeraHa, 3TWiIeHa, aneTuiaeHa. OTHOIIEHME METaHa, ATHUJICHA,
alleTHIICHA



1 OeH30J1a K pacTBOpY IepMaHraHata Kaauss U OpomHo# Boxe. IlonydeHue sTuneHa peakiuen
JErupaTaliy 3TaHoNIA U JeTOoIMMEepU3aliuy MOJIMATUIICHA, alleTUIIeHa KapOUHBIM CIIOCOOOM.
Paznoxxenne kayyyka TIpd  HarpeBaHWM, MCIbITAHUE MPOAYKTOB  pa3jOXKeHHs Ha
HenpenenbHocThb. Koutekuus 06pa3noB HeTH U HEPTENPOIYKTOB.

JlaGoparopHbie omnbIThl. 1. WM3rotoBieHue Mojesieil MOJEKyJd YrieBOJOpOAOB. 2.
OmpeneneHde 3JIEMEHTHOIO COCTaBa OpPraHMYecKHX coeauHeHwil. 3. OOHapykeHue
HeTpeeNnbHbIX COCIMHEHUH B )XUIKUX HedrenpoaykrTax. 4. [Toixyuenue u cBoiicTBa aleruiieHa.
5. O3nakomiieHue ¢ koyiekue «HedTh u MpoayKTHI ee mepepaboTKU ».

Kucaopoacoaepxaiue coeJUHEHUs1 W UX HAX0KIeHHe B kuBoil npupose (11 v)

YrneBopabsl. EQuHCTBO XMMHUYECKON OpraHU3aluy >KMBBIX OPraHU3MOB. XHMHYECKHI
COCTaB )KMBBIX OPraHU3MOB.

YrineBonbl, UX KiaccuduKaiusa: MOHOcaxapuisl (TJIIOK03a), AMcaxapuibl (caxapo3a) u
nojucaxapuabl (KpaxMaia U 1IeJUII0JI03a). 3HaUE€HUE YIJIEBOJIOB B XKMBOM NPUPOAE U B KU3HU
yenoBeka. IloHstne o0 peakuMsax MONMKOHJAEHCAlMM UM TUAPOJIW3a Ha  IPUMEpE
B3aMMOIPEBPALICHUN: TJII0KO3a <—> MOJHCcCaxapu/l.

['moko3a — BemiecTBO C JIBOMCTBEHHOW (yHKIMEH — albAeTUAOCHUPT. XUMHUYECKHE

CBOMCTBA I'JIFOKO3bI: OKMCIIEHHE B IIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, OpoKkeHu e
(MosiouHOKHCII0€ U cnupToBOE). [IpuMeHeHNe IIII0K03bl HA OCHOBE CBOWCTB.
Cnuprtsel. IlomydeHue »53TaHona OpOXKEHMEM TJIIOKO3bl M TuApaTaliMed  AITUIICHA.
I'mnpokcunbpHas rpynna kak (¢yHKUuoHanbHass. [IpencraBieHue o BOJOPOAHOW CBS3H.
XUMHYEeCKHe CBOWCTBA 3TaHOJA: FOPEHUE, B3aUMO/IEICTBIE ¢ HATpueM, 00pa3oBaHUE MPOCTHIX
U CIIOXHBIX 3(HUPOB, OKHCIEHHE B ajplerui. [IpumMeHeHue 3TaHoJla HA OCHOBE CBOMCTB. AJl-
KOI'OJIU3M, €ro IIOCIEACTBUS U IIPELYNIPEKICHUE.

[Tonsatne o mnpenenbHBIX MHOTOATOMHBIX CHUpPTAaX. [JMIEpUH Kak IpeACTaBUTEb
MHOI'0aTOMHBIX clUpTOB. KauecTBeHHas peaklids Ha MHOIOaTOMHbIE CIUPTHL. lIpuMeHneHue
TJIMLEpPHHA HA OCHOBE CBOMCTB.

KamMennws#t yroanb. @enon. Kokcoxumuueckoe MpOU3BOACTBO U €r0 MPOIYKIIHUA.
[TonyuyeHue QeHosa KOKCOBaHHMEM KaMEHHOIO Yrisd. B3aumHoe BiMsHHE aTOMOB B MOJIEKYJIe
deHona: B3aMMOACHCTBHE C THJIPOKCHJIOM HATpUs M a30THOW KuciioTou. [TonMkoHaeHcamus
denoma ¢ dopmanpaerugom B QeHonodhopmanpaeruanyto cMmoiy. [IpumeHenue QeHonma Ha
OCHOBE CBOWCTB.

Anpneruas. IlogydeHue anbIeruoB OKHUCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
XUMHYECKME CBOWCTBA aJIbJETMJIOB: OKHCIEHHE B COOTBETCTBYIOUIYI0 KHCIOTY U
BOCCTAHOBJIEHHE B COOTBETCTBYIOLIMI cniupT. [IpuMenenune gopmanbaernia u ame-tajipieruaa
Ha OCHOBE CBOMCTB.

KapOonoB biekucnoThsl. [lomyuenue kap-00HOBBIX KUCIOT OKHCIICHUEM aJlbJIeIH/I0B.
XUMHYECKHe CBOWCTBA YKCYCHOM KHCIIOTBI: OOLIME CBOWCTBA C HEOPraHUUECKUMH KU CIIOTaMU U
peakuus srepudukanuu. [IpuMeHeHHe YKCYCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. Bricmiue
KUPHBIE KUCIIOTHI Ha IPUMEPE MaJIbMUTUHOBON U CTEAPHUHOBOM.

CnoxHble 2¢pupbl U xupsl. [lomyueHne ciaokHbIX 3QUPOB peakiueil 3TepupuKauy.
CrnoxHble 3¢upsl B IpUpoJie, UX 3HadeHue. [IpuMeHenne clnokHbIX 3(pUpOB HA OCHOBE CBOMCTB.

XKupel kak cioxHble 3¢GHUpbl. XUMHYECKHE CBOHCTBA JKUPOB: TUAPOIU3 (OMBUICHHE) U

TUIPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne )KUPOB Ha OCHOBE CBOMCTB.
Hemoncrpanuu. Oxkucienue cnupra B anpaeruj. KauecTBeHHas peakuys Ha MHOIOATOMHBIE
cnuptel. Komnekuus «KameHHBIH yronb M OpOAYKTHI €ro mnepepaboTku». PactBopumocTtsb
¢deHona B BoJe IpHU OOBIYHOM TemImepaType U Npu HarpeBaHuu. KadecTBeHHBIE peakluu Ha
¢denon. Peakuus «cepeOpsHOro 3epkajiay anbJIerujioB U TIOKO3bl. OKHUCIIEHUE albJErui0B U
TJIFOKO3BI B KUCJIOTHI C MOMOIIbI0 rusipo-keuna meau (l1). IlomydeHne ykCyCHO-3THUIIOBOTO U
yKCycHO-M30aMuioBoro 3¢upos. Komneknus s¢upHbix Macen. KauecTBeHHas peakius Ha
Kpaxmadl.

JlabopaTtopubie onbiTel. 6. CBolicTBa kpaxmana. 7. CoicrBa Tmoko3bl. 8. CBoiicTBa
stunoBoro cnupta. 9. CoiictBa riunepuna. 10. CpoiictBa dopmansaeruaa. 11. CpoiicTBa
ykcycHOM kucioTel. 12. CBoiictBa xupoB. 13. CpaBHeHHE CBOWCTB pacTBOPOB MblIa H
CTUPAJIbHOTO OPOIIIKA.

A3oTcoaepxkaiye coeJUHHEHUS U MX HAXOKIeHUe B :KUBOI nmpupoae ( S 4)



Awmunbl. [lonsatue o6 ammnax. [lomydyeHue apoMaTH4ecKOro aMHMHAa — aHWJIMHA — W3
HUTpOOEH307a. AHUJIMH KaK OpraHM4ecKkoe ocHoBaHue. B3anMHOe BIMsHIE aTOMOB B MOJIEKYJIe
aHWINHA: ocialJieHue OCHOBHBIX CBOICTB M B3auMojelcTBUE ¢ OpoMHON Bojoi. IIpumenenue
AQHUJIMHA Ha OCHOBE CBOMCTB.

AMuHOKUCTOTH . [lomydyeHne aMUHOKUCIOT M3 KapOOHOBBIX KHCIOT U THUIPOIU3OM
O0enkoB. XMMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCIUHCHUM:
B3aUMOJIECTBHE CO ILIE€JI0YAMH, KHCIOTAMU U JAPYT C APYroM (peaxkuus IMO-TUKOHIACHCALINH).
IlentrHas cBs3b ¥ nonmnenTyuabl. IIpuMeHeHne aMMHOKMCIIOT HA OCHOBE CBOMCTB.

benku. Ilomydyenne OenkoB peakiued MOJIMKOHICHCAIMM aMUHOKUCIOT. [lepBuyHas,
BTOPHYHASI W TpPETUYHAs CTPYKTYphl OenkoB. XWMHYECKHE CBOWCTBAa OEJIKOB: TOPCHHE,
JIeHaTypaIusi, THAPOJIA3 U IIBETHBIE Peakinu. buoxumudeckne GpyHKIUH OEIKOB.

I'eneTnyeckas CBSA3b MEXAY KilaccaMH OPraHWYECKUX coeauHeHuil. Hy k1enHoB bl €
KU CJH0THhl. CHHTE3 HYKIIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJICOTHA0B. OOIIui MIaH CTPOEHUs
Hykieornga. CpaBHenue crpoeHus u GyHkumii PHK u JIHK. Ponp HykI€MHOBBIX KHCIOT B
XpaHCHHH W Tiepefave HacleAcTBeHHOW WH(opmaruu. [loHsITHE 0 OMOTEXHOJIOTMH M T'€HHON
WH)KEHEPUH.

JeMoHcTpanuu. B3aumoneicTBHE aMMHMAaKa U aHWIMHA C COJSHOM KHCIOTOW. Peakius
aHuiIMHa ¢ OpoMHOM Bojo. JloKa3aTenbCTBO HaJIMYUs (YyHKIMOHAJIBHBIX TPYII B pacTBOpax
aMuHOKUCIOT. PactBopenme wu  ocaxzaenue OenkoB. LIBerHble peakimuu  O€IKOB:
KCaHTOIPOTEMHOBAs U OuyperoBas. 'opeHne NTUUbErO Iepa U LEpCTAHOM HUTU. Mozaenb Mo-
nekyiel JIHK..

JlaGopaTopHbie onbIThl. 14. CBOICTBA OENKOB.

[Tpaktuueckas pabora Ne 1. Pemienue SKcriepuMEHTANbHBIX 3a7a4 Ha WACHTU(UKALNIO
OpPraHUYECKUX COCAUHECHUM.

HcKyccTBeHHbIE M CHHTETHYECKHE U OPraHnyeckue coeqnuenus (3 1)

UckyccTtBeHHBe nmoaumMepsbl. llonydeHne HCKYCCTBEHHBIX MOJIMMEPOB, Kak
MOPOAYKTOB XMUMHUYECKOH MOIU(UKAINN TPUPOIHOTO IMOJMMEPHOTO CHIpbsi. VCKycCTBEHHBIE
BOJIOKHA (all€TaTHBIH IIEJK, BUCKO3a), UX CBOMCTBA U IPUMEHEHUE.

Cunrtetrnueckue mnoanumeps . lloogydyeHne CHHTETHMYECKUX  I1OJMMEPOB
peakuusMU TOJUMEpPU3AIUU W TNoIuKoHJAeHcauu. CTpykTypa TMOJUMEpPOB: JIMHEWHas,
pa3BeTBJIICHHAs M NMPOCTPAaHCTBEHHas. [IpeacTaBuTen CHHTETMYECKUX IUIACTMACC: MOIMATHIIEH
HHU3KOTO UM BBICOKOTO JaBJICHUS, MOJUNPONWIEH MW TMOJUBUHUIXJIOPUI. CHUHTETUYECKHUE
BOJIOKHA:JIaBCaH, HUTPOH U KaIlPOH.

Hemoncrpaunu. Komnekuus miactMace U u3faeiuid U3 HUX. KoMeKkuuu HCKyCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH M H3JENMil M3 HHUX. Pacrio3HaBaHuWE BOJIOKOH IO OTHOUIEHHIO K
HarpeBaHUIO U XUMUYECKUM PEAKTUBAM.

JlabopaTopHbie onbIThL. 15. O3HaKOMIIEHHE ¢ KOJUIEKIM e M1acTMAcC, BOJIOKOH U Kay4yKOB.

[TpakTuueckas pabota Ne 2. Pacrio3HaBaHUE MJIaCTMAacC U BOJIOKOH.

BuoJsiornyecku akTUBHbIE OPraHnyYeckne coeJuHeHus (4 1)

®epMeHTH . @DepMeHTh Kak OHOJIOTMYECKHE KaTalu3aTOpbl OENIKOBOH IPUPOJBI.
Ocobennoctu pyHKUHOHUPOBaHUA (hepMeHTOB. Posib epMEHTOB B JKU3HEACSITEIBHOCTH KUBBIX
OpPraHU3MOB U HApPOJIHOM XO3sICTBE.

Buramunsl. [lonste o Butramunax. Hapyuienus, cBga3aHHble C BUTAMUHAMU: aBUTAMUHO3BI,
TUIO- U TUnepBuTaMuHO3bl. Butamun C Kak mpencraBUTENb BOAOPACTBOPUMBIX BUTAMUHOB U
BUTaMHH A KaK IIPEICTABUTEND KUPOPACTBOPHUMBIX BUTAMHHOB.

IF'opMowubl. [loHATHE O rOpMOHAX Kak T'yMOpPaJdbHBIX PETYISATOPAX KU3HEAESATEIbHOCTU
KUBBIX OpraHuU3MOB. MHCYIMH M aJpeHalMH Kak MpeacTaBUTEIN TOopMOHOB. [IpodumakTika
caxapnoro nuabera. JlexapcTBa. JlekapcTBeHHass XWUMHUA: OT HAT-POXUMHH 1O
XUMHOTEepanuu. AcnupuH. AHTHOMOTHKM # 1OucOakTepuo3. HapkoTuueckue BemiecTsa.
Hapxomanwusi, 6opb0a ¢ Heil 1 mpouIaKTHKA.

HeMmonctpaunu. Pa3nokeHue mepokcuja BOAOPOJA KaTajla30d ChIPOrO Msica U ChIPOTO
kaprogpens. Komnekuuss CMC, comepxamux sH3uMbl. Mcnbitanue cpensl pactBopa CMC
MHAUKATOpHOM Oymaroif. MnmocTtpanuu ¢ poTtorpadusMu >KMBOTHBIX C pa3IMYHBIMH (OpMaMu
aBUTaMHHO30B. Kolekiuss BUTAaMUHHBIX TMpenapaTtoB. VcmbelTanwe cpenbl  pacTBOpa



ACKOpOMHOBOM KHCIIOTH HHIUKATOpHOW Oymaroi. VcnpiTaHne anTeqyHoro npenapara MHCYJIUHA
Ha Oenok. Jlomanissisi, 1abopatopHas 1 aBTOMOOHIIbHAS aNTeuKa.

Crtpoenue atoma (5 yacoB)
SAnpo u snexkTpoHHast 000704Ka. DJIEKTPOHBI, MPOTOHBI U HEHUTPOHBL. MHUKPOMHpP U MaKpOMHMD.
Hyanu3m wyactul] MuUkpoMupa. BajneHTHble 3JIEKTpOHBI. BalleHTHbIE BO3MOKHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB, OOYCJIOBJIEHHBIE UMKCIOM HECHapeHHbIX AJIEKTPOHOB. CpaBHEHHE
MOHSATHI «BAJICHTHOCTB)» U «CTEIIEHb OKHCJICHUS. DHEpreTHUecKre ypoBHH, opourtamu (S, p,d, f).
DHepreTuyecKkue YpOBHU U TMOAYPOBHHU. DJIEKTPOHHbIE KOH(HUIYypallid aTOMOB 3JIEMEHTOB.
OnexkTpoHHO-Tpaduueckue (QOpMyJIbl aTOMOB 3JEMEHTOB. OJEKTpOHHas Kiaccupukanus
3JIEMEHTOB: S-,p-,d-, f- cemeiictBa. Ilepuogauueckuii 3aKOH W CTpPOCHHE aToma. VI30TOIbI.
CoBpemenHas ero onpeneneHue. Pu3nyecKknil CMbICI OPIJIKOBOr0O HOMEPA IEMEHTOB, HOMEPOB
rpynnel ¥ nepuona. Ilpuumnel usmeHenuss ME m HeME CBOHCTB 3JIEMEHTOB B IpyIIax M
Mepuoiax.
Ctpoenue BemectBa (11 yacoB)
WonHasi xumu4deckasi CBS3b U MOHHBIE KpHCTaJUIM4eckue pemieTku. KoBajeHTHas XuMH4ecKas
CBSI3b U €€ KiaccuUKaIys: 0 MeXaHu3My o0pa3oBaHMs (OOMEHHBIN U JTOHOPHO-aKIENTOPHBIN),
[0 DBJEKTPOOTPULIATEILHOCTH (TMONspHAass M HENoJsIpHasi), IO CIOCO0y IepeKpbIBaHUS
ANIEKTPOHHBIX opOuTasneil (¢ um), Mo KpaTHOCTU (OJMHApHAs, TBOMHAS, TPOWHAS, U MOJIYTOPHAS).
[TonsipHOCTH CBSI3M W NOJNAPHOCTb MOJIEKYNbl. Kpucramauueckue pelmerku BELECTB ¢
KOBAJICHTHOM CBSI3bI0: aTOMHBIE U MOJEKYJspHble. Mertamiuueckas XMMHYECKas CBS3b U
METANIMYECKHE KpUCTAJUIMYECKUE peleTkd. BopoponHass cBs3b MEXMOJIEKYIspHas W
BHYTpUMOJIEKYJIsipHas. EnuHas mpuponga xuMuyeckux cBsizedl. MoHHas mpupojga XUMUYECKHUX
cBazei.l'eoMerpuss MoOJEKysn OpraHM4eckux U Heopranumyeckux. BemectB. Ilonstne o
JHUCIIEPCHBIX cucTeMax. JlucnepcuonHas cpena u auciepcHas dasa. [leBsiTh TUIIOB CUCTEM U UX
3HaueHHe B MNpPHUpPOJAE U JKU3HM uenoBeka. KosmouaHele ucTHHHBIE pacTBOpbl. OCHOBHBIE
nonoxkenust TCBb. Buasl u3zomepun. OcHoBHble HampasieHus pa3zButuss TCB: usydenue
3aBUCUMOCTH CBOMCTB BEILECTB HE TOJIBKO OT XHMHUYECKOIO0, HO M OT D3JIEKTPOHHOTO M
MIPOCTPAHCTBEHHOr0 CTpoeHus. oHHas XuMHuYecKas CBSI3b M HMOHHBIE KPUCTAIMYECKUE
pemierku. KoBasieHTHast XuMuuecKkas CBS3b U €€ KilacCH(pUKalus.
JemMoncTpauuu. Pasinunbie popMbl IEpUOINYECKON CHCTEMbl XUMHYECKUX 3eMeHToB [I. .
MenpaeneeBa. Mojenb KpUCTAIUIMYECKON pemieTku xiopuaa Hatpus. OOpasibsl MHHEpAIOB ¢
WOHHOM KPUCTAJUIMYECKOW PEIIEeTKOM: KaJIbLIUTa, rajura. Moxenn KpUCTaJUIMYECKUX PELIETOK
«CyXoro nbpaa» (MM Moja), anMasa, rpaduTta (1 kBapua). Moxens monekyasl JTHK. O6pasubt
wiactMace  (heHomodopManbaeTUAHbIE,  TOJIMYPETaH,  TMOJMITHICH,  MOJUIPONHIIEH,
MONUBUHWIXJIOPU) U u3enus u3 Hux. OOpa3ibl BOJIOKOH (II€pCTh, IIENK, alleTaTHOE BOJIOKHO,
KalpoH, JIaBCaH, HEMNoH) U u3fenus u3 Hux. OOpas3ipl HEOpraHHMYECKHUX IMOJIMMEpPOB (cepa
IUIaCTHYECKasl, KBapll, OKCUJ ATIOMHHHS, MPUPOAHBIE aJIOMOCHINKATHI). MoJenb MOJIIPHOTO
obbema razoB. Tpu arperaTHbIX COCTOSIHMsSI Boxabl. OOpa3slibl HaKUIM B 4YallHUKE U TpyOax
LEHTPaJIbHOI0 OTOIIEHUs. JKecTKOCTh BOJBI U cOCOObI e€e ycTpaHeHus. IIpubopsl Ha KHUIKHX
kpucTtajuiax. OO0pasubl pasaMyHBIX IUCIEPCHBIX CHUCTEM: 3MYJbCHH, CYCIEH3HH, a’po3olei,
reneit u 3oaei. Koarymsimus. Cunepesuc. Dddext Tungas.
JlabopaTtopHbie ombIThl. 1. OnpeneneHue TUMA KpPUCTAJUIMYECKOW PEIIETKH BEIIECTBA U
ONKMCaHHE ero cBOMCTB. 2. O3HaKOMJIEHHE C KOJUIEKIMEH MOJMMEPOB: MIACTMACC U BOJOKOH U
n3nenuss U3 Hux. 3. McnblTaHMe BOIBI Ha JKECTKOCTb. Y CTPAaHEHHE JKECTKOCTH BOIBI. 4.
O3HakoOMIIEHHE ¢ MUHEpaIbHBIMU BoiaMU. 5. O3HaKOMJIEHHE C AUCIIEPCHBIMU CHCTEMaMHU.
IIpakTuyeckas padora Ne 1. [Tonydenue, cobupanue 1 pacrio3HaBaHUE ra3oB.
Xumuyeckue peakuuu (8 yacon)
Knaccudukanus XUMHUYECKUX peakUWi: MO YHCIYy U COCTaBy pEarupyrolldX BEIIECTB, IO
W3MEHEHUIO CTENIeHH OKUCIICHHS 3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA, 11O TeIUIOBOMY 3 dekTy, mo
($a30BOMy COCTaBy pearupyrolldx BEIIECTB, MO YYacTHIO KaTajau3aTopa, I10 HalpaBJICHUIO.
[Tonstne o xumMuueckoil peakuuu. CKOpOCTb TI'OMO- HUIE€TEPOreHHOM peakuuid. DaxTopsl
BIIUSIIOIIME Ha CKOPOCTh XUMHUUecKol peakiuu . [Ipupona pearupyromux Bemiects. Temmnepartypa.
Konnentpanus. @epmeHThl. [10BEpXHOCTH CONPUKOCHOBEHMS pearupyromux semects. [lonsatue
0 XMMHYECKOM paBHOBECUU. [IMHAMUYHOCTD XUMHUECKOTO paBHOBecHs. DaKkTopsl, BIUAIOLINE HA



CMEIIICHUE paBHOBECHUS: KOHIEHTpalus, AaBieHue, Temnepatypa. [lpunuun Jle — IlaTtense.
DNEeKTPOIUThI U HE3NEeKTpoauThl. D/, MexaHusM auccolMaluy BEHIECTB C PA3IMYHBIM THIIOM
cBsa3u. Katnonsl u aHuoHbl. CBolicTtBa HMOHOB. KHCIOTBI, COIM M OCHOBaHUS B CBETE
npencrapiennii 06 O], CreneHb 3MEKTPOIUTAYECKOM TUCCOIMALIMM M €€ 3aBHCHUMOCTh OT
IPUPOJIBI  AJIEKTPOJIUTA U €ro KoHIleHTpauuu. CBoWCTBa pPAacTBOPOB AJIEKTPOJIUTOB.
Bonopoansiii nmokazarens - pH. Cpeabsl BOAHBIX pacTBOPOB 31€KTpoJiMTOB. Biumsuue pH Ha
XUMHYECKue U Ouonormueckue mpomecchl. [loHstne «ruaponus». [Maponn3 opraHudecKux
BEIIECTB (TaJIOreHAJKAHOB, CJOXHBIX 3(QHUPOB, YrieBoaoB, OcnkoB, AT®) um ero 3HaudeHHUeE.
I'unpomus comneit (3 cmyuas). Ilpaktnueckoe nmpumeHneHue ruaponusa. CTeneHb OKHUCICHHS.
Knaccuduxanus peakuuid B cBeTe 3JeKTpOHHON Teopuu. OmnopHble moHaTust teopuun OBP.
Meroas! coctaBienus: ypaBHeHuit OBP: meton snektponnoro 6amanca. OBP B opranmueckoit
XUMUH.
Jemoncrpauuu. IIpespamenue kpacHoro ¢ochopa B Oembrii. Mopenn Moiekyn OyTaHa U
n3o0yTtaHa. 3aBUCHUMOCTb CKOpPOCTM pEaKIUU OT MpPUPOABI BEIIECTB HA IpUMEpE
B3aMMOJICHCTBUS PACTBOPOB DPA3IUYHBIX KHCIOT OJMHAKOBOW KOHIIGHTpAIMU C OJAMHAKOBBIMU
rpaHyflaMH IIMHKAa M B3aWMOJEUCTBUS OJMHAKOBBIX KYCOUYKOB pa3HBIX METaJUIOB (MarHus,
IIMHKa, JKeJie3a) C COJITHOM KHUCJIOTOW. BzammopelicTBUEe pacTBOPOB CEpHOM KHCIOTHI C
pacTBOpamMH THOCYyJb(aTta HATpus pa3JM4yHON KOHIEHTpaluu U TeMmmepaTypbl. Moaenb
Kkumsero cios. PasnoxkeHue mepokcuaa BOAOpoJa € IOMOIIBIO KaTainu3aTopa (okcuzaa
mapranua (1V)) m katanaspl celporo msica U cbiporo kaprodesns. IIpumepsl HeoOpaTUMBIX
peakiuii, uaymux ¢ o0pazoBaHUEM OCajKa, ra3a Ui BoAbl. B3anMmoeicTBIe IMTHS U HATPUS C
Bonoii. ITomyuenue okcuna docdopa (V) u pacTBOpeHUE €ro B BOJAE; UCIBITAHUE TTOJTy4YEHHOTO
pactBopa sakmycoM. OO0pasupl KpUCTAIIOTUAPATOB. VcmbpITaHHE PAacTBOPOB 3JIEKTPOJIUTOB U
HEJJIEKTPOJUTOB Ha TMpPEAMET JAUCCOLMAlMU. 3aBHCHUMOCTb CTEHEHH AJIEKTPOJIMTUYECKON
JUCCOLMAIMM YKCYCHOM KHCIOThI OT pa30aBieHHs pacTtBopa. ['maponu3 kapOuja KaabLus.
I'unponus kapOOHATOB ILIETOYHBIX METAJJIOB M HUTpaToB nMHKa uiu cBuHua (). [Tomyuenue
Mbuia. [lpocreiilye OKHUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLMU: B3aUMOJEHCTBHE LIMHKA C
COJITHOM KHCIIOTOM W jKene3a ¢ pactBopoMm cyibdara memu (II). Moxpenp snextposmsepa.
Mojienb 31€KTPOJIM3HON BaHHBI JJ1s1 TOJTyYE€HUSI aJIFOMUHUSL.
JlaboparopHbie omnbIThl. 6. Peaknus 3aMelieHuss MenM XKEJIe30M B PacTBOPE MEIHOIO
Kynopoca. 7. Peakuuu, uayumme c odpazoBaHueM ocajka, rasa u Bojsl. 8. [Tonyuenue kuciopona
pa3noKeHUEeM TEPOKCHIa BOJOPO/Aa C MOMOIIbI0 OKcuaa mapranna (IV) u kaTamasbl ChIporo
kaprodens. 9. [lomydeHue Bogopoaa B3aUMOJEHCTBHEM KUCIOTHI ¢ IMUHKOM. 10. Pa3zmuunbie
Clly4au THJIPOJIN3a COJIEH.

BemecTBa u ux cBoiicTBa (9 yacon)
Knaccudukaius opraHudecKuXx M HEOPraHMYECKHX OCHOBaHMH. AMQOTEpHOCTH OKCHAOB U
TUIPOKCHUJIOB TIEPEXOAHBIX METAIIJIOB M AIFOMUHUSA: B3aUMOJICHCTBUE C KUCIOTAMH U IEJI0YaMH.
AMbOTEepHOCTh aMUHOKHCIIOT: B3aUMOJECHCTBUE AMHHOKHCIOT CO IIEJI0YaMH, KHUCIOTaMH,
CIMPTAMHU, APYr € APYroM. YTJIEBOJOPOIbI, UX KJIacCU(HUKALUsA B 3aBUCUMOCTU OT CTPOEHUS
yriaeponHoil uenu (anudaTtuyeckue W IUKIMYECKHe) U OT KPaTHOCTU CBs3eH (TpelnenbHbIe U
HenpenenbHble). ['omosornueckuit psin. I1pon3BoACTBEHHBIE YIJIEBOJOPOAOB: TaJOr€HAJIKAHBI,
CIHUPTHI, (EHONBI, AaNpJAeTUAbl U KETOHBI, HUTPOCOCTUHEHUS, AMHUHBI, AMHUHOKHUCIIOTHI.
[Tonoxenue meraninos B [lepuoanueckoil cucteme u crpoeHue ux atoMoB. [IpocTeie BemecTsa -
METaJJIbl: MeTaJuIMdeckasl CBs3b M CTPOSHHE KPHUCTAUIOB. AuoTponus. OOmue Qusnueckue
cBoiicTBa MeTaiioB. O01IMEe XMMUYECKHUE CBOMCTBA METAJUIOB. 3HAUEHUE METAJIJIOB, B TOM YK CJIE
B IpUpojie M XU3HMU opraHu3MmoB. [lonsTHe «xkoppo3usi». CrnocoObl 3alUThl METAUIOB OT
Koppo3uu. Metasuisl B ipupoze. [lonoxenue Hemeranos B [lepuonnueckoil cucreme, CTpoeHue
ux aroMoB. DO. MueprtHble ras3pl. /[BoiiCTBEHHOE MOJIOKEHHE Bojopona B Ilepumoandeckoi
cucteme. Hemeramibl - MpocTble BEIIECTBA, HX AaTOMHOE U MOJEKYJISPHOE CTPOEHHUE.
Annotponusa. XWMHYECKHE CBOWMCTBAa HeMeTaIoB. BomopomHble coenWHEHHS HEMeEeTasljioB.
OCHOBHBIX CBOICTB B mepuojax M rpynmnax. HeconeoOpa3syromue u coneodpasyromune OKCUIbI.
Kucnoroconepxkanme kucnotel. [IpocTeie u ciioxkHbie BemecTBa. OKCHIBI, UX KJacCHU(UKAIHSI.
Iuppokcuner ( ocHoBanus, Kuciopomocomepkamye KUCTOTB, aM(OTEpHBIC THAPOKCHIBI).
Kucnotel, ux knaccugukanus. OcHoBaHus, ux kiaccupukanusa. Conm cpenHue, KHUCIBIE,
OCHOBHBIE.



Jemoncrpauuu. Komnekiuss o0pa3moB MeTannoB. B3aumopeiicTBue HaTpus M CypbMBI C
XJIOpOM, XKeqe3a c cepoil. ['opeHue marHuss U amoOMuUHUA B Kuciopoae. B3aumopelictBue
LICJIOYHO3EMENBHBIX METAJUIOB C BOAOW. B3aummonelcTBue HaTpus C 3TAHOJIOM, LUHKA C
YKCYCHOM KHCIOTOH. AMIOMHHOTEpMUs. B3auMoaelicTBue Menu ¢ KOHUEHTPUPOBAHHOM a30THOM
KHCIIOTOM. Pe3ynbTaTel KOpPpO3WM METAJUIOB B 3aBUCUMOCTU OT YCIOBHMH €€ IpOTEKaHUS.
Kostekiuss 00pa3oB HemeTauioB. B3ammoneiicTBHE XJIOPHOHM BOJBI C PacTBOpPOM Opomuia
(mommna)  kamus.  Komekmuss  OPUPOAHBIX — OpraHMYEcKUX  KucioT.  PasbaBrieHue
KOHIEHTPUPOBAHHOW CEPHOM KUCIOTHL. B3anMoaelcTBrE KOHIIEHTPUPOBAHHON CEPHOM KU CIOTHI
C caxapoM, LeJIr0030i U Menpto. OOpa3ipl MPUPOAHBIX MHUHEPAJIOB, COAEP)KAIIUX XJIOPHJ
HaTpusi, KapOoHaT kambmus, (ocdar kampums u ruppokxcokapobonat memau (l1). OOpasmb
MUIIEBBIX MPOAYKTOB, COAEPXKALIMX T'MIPOKapOOHAThl HATPHUS U aMMOHUS, UX CHOCOOHOCTH K
pasnoKeHuto Mpu HarpeBaHuu. ["amenue coapl ykcycoM. KauecTBeHHbIE peakiiui Ha KaTUOHBI U
AQHUOHBI.

JlaGoparopubie omnbiThl. 11. McneitaHue pacTBOpoB KHCIOT, OCHOBAaHMH U couei
MHAUKaTopamu. 12. B3aumonelcTBUE COJIIHOW KHCIOTBI M PAacTBOpa YKCYCHOM KHCIOTBHI C
Metauiamu. 13. B3ammopeiicTBHE CONISSHOM KHCIOTBI M pacTBopa YKCYCHOM KHCJIOTBI €
ocHOBaHMsAMU. 14. B3aumopeilcTBUE COJNSIHOM KHCJIOTBI M pacTBOpa YKCYCHOH KHCIIOTBHI C
coimsimu. 15. Ilomyuenne u cBOiicTBa HEpaCTBOPUMBIX OCHOBaHUH. 16. I'maponus xjiopuaoB u
aleTaToB IIEJIOYHBIX MeTauioB. 17. O3HaKOMJIEHHE C KOJUICKIIUSIMHU: a) MeTajluioB; 0)
HEMETAJUIOB; B) KUCIIOT; I') OCHOBAaHMI; J]) MUHEpAJIOB U OMOJOTMYECKHX MaTepHaJIOB, COIEP -
KalIMX HEKOTOPbIE COJIH.

IIpakTuyeckas padora Ne 2. PemeHnne skcrepuMeHTa IbHbBIX 3a/1a4 M0 HEOPTaHMYECKON XUMUH.

B xone peanuzanuu pabodeit mporpaMMbl HCIONB3YIOTCA CleaAyonme (opMbl OpraHU3aIuu
yq€6H0ﬁ ACATCIIbHOCTH U OCHOBHBIC BH/IbI y‘I€6HOI71 JACATCIbHOCTH.

Tunel ypokoB:

YPpoK u3ydeHus: HOBOro mMarepuaia

VYpok coBepiIeHCTBOBAHUS 3HAHUW, YMEHUN, HABBIKOB ( METanpeaMeTHbIX yMeHul, YV /1)

Ypok 0000111eHNS U CHCTeMaTH3aIuN

YPOK KOHTPOJISI U KOPPEKIIMHI

KomOuHupoBaHHBIN ypoK

Knaccuukamnus (mpumepHas) HeTpaAULUOHHBIX YPOKOB:

VYpoku, oTpakarolye COBPEMEHHbIE OOIECTBEHHbIE TEHAEHIUU: YPOK-IUCIYT, YPOK —

OOIIIECTBEHHBIN CMOTp 3HAHUH, YPOK C TPUMEHEHHEM KOMITbIOTEPOB.

2. YpOKM C WUCNOJb30BAaHUEM MIPOBBIX CHTyallMH: ypOK-posieBas WIpa, YypOK-Ipecc-
koH(pepeHuus, ypok-KBH, ypok-nyTemecrue, ypok-ayKIIMOH, YPOK-TeaTpaM30BaHHOE
IIPEACTABJICHUE U T .

3. Ypoku TBOpUECTBAa: YPOK-BBITYCK '>KHBOW ra3eTsl", YpOK HM300peTaTesnCcTBa,
KOMILIEKCHO-TBOPYECKUH YPOK.

4. TpaguuuoHHBIE YPOKM C HOBBIMU AaCIIEKTAMM: YPOK-JIEKLHS, YPOK-CEMHUHAp, YPOK-

IKCKYpCHsl, YPOK-KOH(epeHLus, YpOK-KOHCYIbTalMsl, 3a4€THO-TEMAaTHUEeCKUH YPOK HIIH

YPOK-Hay4HOE 3aceJaHue 110 OIPEEICHHON TEME.

AR A

=



TemaTnueckoe njiaHupoBanme yueoHoro npeamera (10 kiacc)

Ne HaszBanue paznena Komn-Bo | VI3 HUX K0J1-BO 4acoB, IIpumedanue
n/m 4acoB OTBE/ICHHBIX Ha
Ha MPAKTUYECKYIO YacCTh U
M3Yy4eH | KOHTPOJb
ue KOHTPOJIb | MPAKTUYECKUX
pasznen | HbIX paboT | pabot
a
1 | Teopust crpoenus 2 - - -[IPUBJICYEHN € BHUMAHUS
OpPraHUYEeCKUX IIKOJIbBHUKOB K IEGHHOCTHOMY
COEJIMHEHU aCMeKTy U3y4aeMbIX Ha YPOKax
2 VYrieBogopoasl u 9 1 |- SIBJICHUH, OPraHu3alusl ux
UX MPUPOIHBIE KP Nel paboTHI C MoTy4aeMoi Ha ypoKe
WCTOYHUKHU 0 TeMe: COIMAJIbHO3HAYNMOM
«YTneBoj uHpopmaruei;
OpOJIbI» -[IpUBJICYEHNE BHUMAHUS K 00Cy
3 | Kucnoponconepskari 11 - &K/1aeMol Ha ypoke UH(pOpMaLnH,
ne COCIMHEHUA U 11<P N2 aKTUBU3AlMU [I03HABATEJILHOM JIe
HX HaXOXICHHC B mo SATETbHOCTH; 00 Y ICHHUE KOJIbH
FKHBOH HIPHPOALE. TEME .« HKOB COOJIFO/IaTh HAa YPOKE o01Ien
Kucropo PUHSTBIE HOPMBI ITOBEJICHUS, TPU
JICOTEPK
alme HIUTB Y4eOHOU JUCITUTIIINHEL U C
COEIMHEH aMOOpraHU3alluH; IPUBJICYCHUE B
HA HUMAaHHUS IIKOJbHUKOB K LIEHHOCT
4 A3zoTcoaepkaime 5 - 1
COCIUHEHUS U HX IIP Ne 1 «Mneu- HOMY aCIIeKTy H3yHacMbIX Ha ypO
pOJIb B KHMBOH THUKALHS Kax SIBJICHUM, TPUMEHEHHNE Ha YPO
IIpHUpOJIE. OpraHUYECKHX KE HHTePaKTHUBHBIX (hOpM padbOTHI
COEJTMHEHUM » YYAIIUXCS: UHTEJUIEKTYaJIbHbIX UT
5) UckyccTBeHHbie U 3 - 1 P, CTUMYJIUPYIOIIHMX TTO3HABATEIb
CUHTETUYECKUE ITPAN2 2 «Pac- HYIO MOTHBALIMIO LIKOJIBHAKOB; ]
OpraHu4ecKue MO3HAaBaHUE HCKYCCHH, KOTOpBIE JAI0T YHAIH
COCITUHCHUS. mJIacTMacc u
BONOKOHY MCSl BOBMOYKHOCTh TPHUOOPECTH OI
6 | BHOTOIHYCCK 4 _ _ BIT BEICHUS] KOHCTPYKTUBHOTO 1
AKTHBHBIE ajiora; rpynroBod paboThl UK pa
OpraHu4ecKue 0O0THI B Mapax, KOTOPbIE y4aT IIKO
COCAMHCHHUSL. JIBHUKOB KOMaHJIHOM pa60Te U B3a

MMOJIEUCTBUIO C APYTUMU AETHbMHU
; opranu3aius medcrsa MOTUBHUP
OBaHHBIX U 3PYAMPOBAHHBIX ydal]
UXCS Ha/l UX HEYCMEBAIOIIUMHU OJ1
HOKJIACCHUKAMM, JAIOILIEr0 IKOJIb
HUKaM COLUAJIbHO 3HAYUMBIH OIlbl
T COTPYJHMYECTBA U B3aUMHOMU 11O
MOIIIM ; MHUIITUUPOBAHUE U MTOAJIEP
’KKa MMPOEKTHOM U HcclieoBaTeNb
CKOMH J1eSITeIbHOCTH HIKOJIbHUKOB
B paMKax peaju3aliui MU UHAUB
UyalbHBIX U TPYIIIOBBIX UCCIIEN
OBaTENIbCKUX MPOEKTOB (TBOPYECK




HX, COHAJIbHO 3HAYUMBIX, HAYYH
O'I/ICCJ'IC,I[OBaTeJ'IBCKI/IX).

Temaruyeckoe mianuposanue yueoHoro npeamera (11 kiace)

Ne Haspanue pasznena W3 HUX KOJI-BO YaCOB, OTBEAECHHBIX [Tpumeuanue
o/n Ha HPAKTUYECKYIO YacTh U
KOHTPOJIb
Kon-Bo | koHTponp | IPaKTUYECKUX
4acoB | HBIX paboT pabot
Ha
U3y4eH
ue
paszen
a
1 | Crpoenue atoma 5 HpHBJICYCHIE BHUMAHUS IIKOJIbHUKOB
2 | CtpoeHue BenecTsa 11 1 1 K IICHHOCTHOMY aCIIEKTy U3y4aeMBbIX
3 | Xumuueckue 8 Ha ypOKax sIBJICHUH, OpraHn3aius ux
peaKkiuu paboTHI ¢ MOIy4aeMol Ha ypoKe
4 BemecTBa 1 ux 9 1 1 COILIMAJIbHO3HAYNMOMN nH(pOpMaImei;
CcBOICTBA -IIpUBJICYCHNE BHUMaHHA K 00CyXIae

MO Ha ypoke HH(pOPMAIINH, AaKTHBU3A
MY IO3HABATECIbHOU ACITCIIHBHOCTH I
00YXXJICHHUE IIKOJbHUKOB COOJIFOAATh
Ha ypoKe OOIICTPUHSATHIC HOPMBI TIOBE
JICHUS, TPUHLIUIBI y4eOHOU THUCUUTLITN
HBI 1 CAMOOpPraHU3aINu; TIPUBJICY CHUE
BHMMAaHHS IIIKOJILHUKOB K IIEHHOCTHO
MYy aCMeKTy U3y4aeMbIX Ha YpOKax siB
JICHUH, MPUMEHEHHUE Ha YPOKE UHTEpa
KTUBHBIX (hOpM pabOThI yJaluXxcs: HH
TEJUIEKTYaJIbHBIX UTP, CTUMYJIHPYIOII]
WX MMO3HABATEJIbHYIO MOTUBAIUIO IITKO
JBHUKOB; IUCKYCCHI, KOTOPBIE AAIOT Y
YaIMMCst BO3SMOXKHOCTb TPHOOPECTH O
MIBIT BEICHUS KOHCTPYKTUBHOTO JAHAJIO
ra; TpynroBoi padboThl UJIM pabOTHI B
napax, KOTopble y4aT IIKOJIbHUKOB KO
MaHJIHO# paboTe U B3aUMOJCHCTBHUIO C
JIPYTHEMH I€TbMH; OpraHu3anus medc
TBa MOTUBUPOBAHHBIX U 3PYAUPOBAHH
BIX YYAIIUXCS HAJl KX HEYCIEBAIOIINM
M OJHOKJIACCHHUKAMH, JAIOIICTO MIKOJIb
HHKaM COIMaJIbHO 3HAYMMBIH OITBIT CO
TPYAHUYECTBA U B3AUMHOMN TTOMOIIH; U
HULIMMPOBAHUE U MOAJIEPIKKA MPOEKTH
Ol M HCCIICIOBATEIIHCKOM JeATSIIEHOCT




Y IIKOJIBHMKOB B PaMKax peain3aiuu
WMH WHIWBUAYAJIbHBIX ¥ TPYIIOBBIX H
CCIJIEIOBATEIbCKUX ITPOCKTOB (TBOPUYEC
KHX, COIIMAJIbHO 3HAYNMBIX, HAYYHO-H
CCJIEIOBATEIbCKUX).




