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PaGouast mporpamma cpemnero obmiero o0pa3oBaHus MO0 XUMHH COCTaBJICHA Ha OCHOBE
denepalibHOTO rOCYIapCTBEHHOTO 00Pa30BaTENIBHOTO CTaHAapTa oliero oopasoanus. B
HEM TakKe YUYUTHIBAIOTCS OCHOBHBIC HJied U TosoxkeHus [Iporpammbl pa3Butus u
dbopMHUpOBaHUS YHUBEPCATBHBIX YUEOHBIX JCUCTBUUN NJis CpemHero (MOJIHOTO) OOIIEro
00pa3oBaHUs.

B paboueii mnporpamme mNpeaycMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHUJOB
JEATEITLHOCTH 00YJaIONUXCsl TMPEACTABICHHBIX B TPOrpaMMax JIs HadyajabHOTO OOIIETo
¥ OCHOBHOTO 00111ero oopazoBanusi. CouepkaHue HACTOSIICH padoydeil mporpaMmbl UMEET
0COOCHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX, MPEAMETHBIM COJICP’KAaHUEM, U BO-BTOPBIX,
MICUXOJIOTUYECKUMU BO3PACTHBIMU OCOOCHHOCTSIMU 00Y4aEeMBbIX.

[IpenonaBanue y4yeOHOro Kypca «XHMHM» B OCHOBHOMW IIIKOJIE OCYIIECTBIISIETCS B
COOTBETCTBMM C OCHOBHBIMH HOPMAaTHBHBIMH JIOKYMEHTaMH ¥ HHCTPYKTHBHO
METOMYECKIUMH MaTepUaiaMu:

v' 3akon Poccuiickoit @enepanuu «O6 obpazoBanun B Poccuiickoii Penepanum» OT

29.12.2012r. Ne273-®3;

v depepaibHbIil TOCYJapCTBEHHBIA 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOIO OOIIETO
oOpa3oBaHus, YTBEPXKACHHBIM MpuUKazoM MUHHCTEpPCTBA OOpa3OBaHUSI U HAyKU
Poccuiickoit @enepamuu ot 17 mast 2012 1. Ne 413 «O06 yTBep>KIeHUU U BBEJACHUH B
nercTBue (peneparbHOro TOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIapTa CPEIHETO
oOmiero oOpaszoBanus» (B pen. mpukaza MunoOpHayku Poccum ot 29.12.2014
Ne1645)

v' Xumus. Paboune nporpammel. [Ipeamernas aunus yaeonukoB O. C. TaGpuensna,
N. T. OctpoymoBa, C. A. CnaakoBa. 10-11 kimaccel: ydyeOHOEe mocoOue st
obmeobpazoBarenbHbIXx opranm3anmii / O. C. I'abpuensn, C. A. CnaakoB — M.:
[Ipocsemenne, 2019.

v B COOTBETCTBHH C OOIT OO0 MBOY  «KiroKBUHCKas  CpeaHss

o01eoOpa3oBaTeIbHas IITKOJIa)



[lenn kypca:
1) BucHHME ¥ TIOHMMaHHE 3HAYMMOCTH XHUMHYECKHX 3HAHUH JUIS KaKAOTO UiIeHa

collMyMa; YMEHHUE OICHHBATh pa3iuuHble (aKTbl M SBICHUS, CBA3aHHBIC C
XUMUYECKUMU OO0BEKTaMHU M TPOIECCaMd HAa OCHOBE OOBEKTHUBHBIX KPUTEPHUEB U
onpenenéHHON CUCTEMBI IIEHHOCTEH, (HOPMYTUPOBaTh M OOOCHOBHIBATH COOCTBEHHOE
MHEHHUE U yOEKIEHUE;

2) TIOHUMaHHWE POJM XMMHH B COBPEMCHHOW CCTECTBCHHO-HAYYHOH KapTHHE MHUpa U
UCIIOJIb30BaHNE XMMUYECKUX 3HAHUM JUIsI OOBSICHEHHS OOBEKTOB U IMIPOIECCOB
OKPYXarIIEH JEUCTBUTEIBHOCTM — INPUPOJHOW, COLMAJIBHOW, KYyJIBTYPHOM,
TEXHUYECKOU CpEelbl;

3) dopmupoBaHHE y CTapIICKIACCHUKOB TPU H3YYCHUU XHUMHUU OIBITa TMO3HAHHUSA H
CaMOIIO3HAHUSI C MOMOIIBI0 KIIIOYEBBIX KOMIIETEHTHOCTEH (KJIFOUEBBIX HABBIKOB),
KOTOpPbIE MMEIOT YHHUBEPCAIBbHOE 3HAUYCHHE JUISl PA3JIMYHBIX BUAOB JEATEIBHOCTH, —
MOMCKa, aHaiu3a U oO0paboTKU HWH(OpMALUU, H3rOTOBICHUE HHPOPMALMOHHOTO
OPOAYKTAa M €ro NpPEe3eHTAlWH, NPUHATHA PELICHWH, KOMMYHUKAaTHBHBIX HABBIKOB,
O0e3zomacHOro oOOpalleHus C BEIIECTBaMM, MaTepuajlaMH M [pollecCaMH B

MOBCEHEBHOM JKU3HU U MPO(DHECCUOHATBHOM EATeTLHOCTH.

JInst  mOCTWKEHWS 3THX ILieJied B Kypce XWMHUM Ha CTYNEHH OCHOBHOTO OOIIEero
00pa3oBaHMs peIIaloTCs CIEAYIONINE 3a0auu:

v BUJEHHE W TOHMMAHHWE 3HAYMMOCTH XUMHYECKUX 3HAHMN IS KaKIOro 4YiieHa
COIIMyMa; yMEHHE OIICHMUBATh paszNu4Hble (AKTBI U SBJICHHS, CBSI3aHHBIC C
XUMHUUYECKUMHU OOBEKTaMH M IMPOIECCAaMH Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB U
OMpeNeNEHHON  CHUCTEMBI  IIEHHOCTEW, GOpMyIupoBaTh U  0OOCHOBHIBATH
COOCTBEHHOE MHEHUE U yOeKEeHUE;

v/ [IOHUMaHWE POJY XUMHH B COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHE MHpPa U
WCIIOJIb30BAaHUE XUMHUYECKUX 3HAHUU JUIsI OOBSICHEHUS OOBEKTOB M TIPOIECCOB
OKPYXKAIOIIEH JEHUCTBUTEIBHOCTH — MPUPOJHOW, COLUMAIBHOMU, KYJIbTYPHOU,

TEXHUYECKOU CPENbL;



v’ (popMHpOBaHHE y CTAPLIEKIACCHUKOB TPH HW3yYEHWH XHMHHU OIbITA TO3HAHHA M
CaMOIIO3HAHUS C TOMOIIBI0 KITIOYEBBIX KOMIETEHTHOCTEH (KJIIOUEBBIX HABBIKOB),
KOTOpbIE UMEIOT YHHBEPCAJIHbHOE 3HAUYEHHUE IS Pa3NUYHBIX BHUIOB JCSTEIHHOCTH,
— TIOMCKa, aHAIMU3a U 00paboTKH WH(OPMAIIUU, U3TOTOBJICHNE HHPOPMAITIOHHOTO
IPOAYKTa U €ro MPE3eHTALNH, TPUHATHUS PEIICHHUH, , KOMMYHUKATUBHBIX HABBIKOB,
Oe3omacHoro oOOpaimieHHs C BeIIeCTBaMH, MaTepuajaMu M TpoleccaMu B

MOBCEIHEBHOM JKMU3HU U IPO(ECCUOHATEHON A TEIbHOCTH.



CopeprxaHue mporpamMmmsl
Xumus 10 knace
(34 gacos, 1 yaca B HeJIEJIIO)

Teopust crpoeHus oprannueckux coenuHeHnii A. M. byrtmeposa. Ilpenmer
OpraHUYECKON XHUMUHU.

Oprannyeckue BEIIECTBA: MPUPOAHBIC, UCKYCCTBEHHBIE U CUHTeTHUecKHe. OCOOCHHOCTH
coCcTaBa W CTPOCHHUS OpraHMYecKux BemiecTB. Burtamusm u ero kpax. [lonstue 00
YIJIEBOIOPOJAX.

OCHOBHBIE MOJIOKEHUS TEOPUM XUMHUYECKOTO CTpoeHus bytiiepoBa. BaneHTHOCTS.
CrtpykTypHbIe (OpMYJIBI — TOJIHBIE U COKpaméHHbie. [IpocThie (oauHapHbBIE) U KpAaTHBIE
(IBOWiHBIE U TpOMHBIE) CBA3U. M30oMepsl M u3omepus. B3aumHoe BiusiHHE aTOMOB B
MOJIEKYJIE.

HemoncTpauuu. HexkoTopsle oOliye XMMUYECKHUE CBOWCTBA OPraHMYECKHUX BEIIECTB: HX
TrOpeHue, IIaBieHue U o0yrauBaHue. Moaenu (IapocTep>KHEBbIE U 00BEMHBIE) MOJICKYJT
OPraHWYECKUX COCIMHEHHH pa3HbIX KiaccoB. OIpenesieHne >3JIEMEHTHOTO COCTaBa
OPTaHUYECKUX COCTUHEHUM.

JlabopaTopHble onbIThl. U3roToBIEHHE MOJENEH OPraHuYeCKUX COeTMHEHHM.

YrieBogopoasl U UX MIPUPOIHBIE HCTOYHUKHU

[Ipenensubie yrneBogopoabl. Ankanbel. OnpeneneHue. ['OMOTOrMYECKUd psin
aJlkaHOB M ero oOmias ¢popmyna. CTpyKTypHasi U30MepHsl yriiepoaHoi nenu. Panukansl.
Howmenknarypa ankaHoB. XMMHYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, PEAKLINU 3aMEIICHUS
(raJoreHupoBaHUE), PEAKILMsl Pa3JIOKEHUSI METaHa, peakIus AerIPUPOBAHUS dTaHa.

HenpenenbHuble yrieBogopoabl. AJKEeHbl. JTUIIEH. ['OMONIOTHYECKU PsAl AJIKEHOB.
Homenknatypa. CtpykTypHas nzoMmepus. [[poMBIIIEHHOE NTOYYEHHE AJIKEHOB: KPEKHUHT
U JIETUJIPUPOBAHKE aJIKaHOB. Peakuust neruaparannu 3TaHona, Kak J1abopaTOpHbIN criocod
MOJy4YeHUs 3TWieHa. Peakiuy npucoeauHEHUs: Tuaparamnus, TUIporajioreHUpPOBaHHUE,
raJloreHnpoBanue, nonumepusanuu. I[IpaBmio MapkoBHHKOBa. OKHCIIEHHE aJIKEHOB.
KauecTBeHHBIE pEaKIIUM HA HENIPEIEIbHBIE YTIEBOIOPOIBI.

Anxanuensl. Kayuyku. Homenxnartypa. ComnpsbkéHuble nueHbl. byramuen-1,3,

uzonpeH. Peaknus JleGeneBa. Peaknuu mnpucoenuHeHus ankaaueHoB. Kaydyku:



HATypaJIbHbIM, cuHTeTHYecKue (OyTalneHOBBIN, N30MPEHOBBIN). Bynkanuzanus kaydyka.
Pe3una. D0oHHUT.

Anxunbl. O011asi XapakTepucTuka romojiorudeckoro psga. CrnocoObl o0pa3oBaHUs
HAa3BaHWW  AJKWHOB. XWMHYECKHE CBOWCTBA  alETWJIEHA: TOPEHHUE, PEaAKLIHU
MPUCOCIUHEHUS: THAPOTATIOTEHUPOBAHUE, TaJOreHUPOBaHWe, THApaTanus (peakius
KydepoBa), — ero moisiyueHue u NnpuMeHeHUe. BUHUIXJOpUI M €ro mojiMMepu3alus B
MOJIMXJIOPBUHUIL.

Apenpl. beH3011, Kak MpeACTaBUTENb apOMAaTUYECKUX YTiaeBoAopoaoB. CtpoeHue
€ro MOJIEKYJIbl U CBOMCTBA (PUBMYECKHE M XMUMHYECKHME CBOMCTBA: TOPEHHUE, pPEaAKIUU
3aMeEIleHNs] — rajJoreHupoBaHue, HUTpoBanue. [lonyyenue u npuMmenenure OeH307a.

[Ipupoanslii 1 momyTHBIN ra3bl. CocTaB NMPUPOAHOTO raza. Ero HaxoxaeHue B
npupoze. [lpeumyiecTBa MpUpOJHOTO rasa Kak TOIUIMBA. XUMHUYECKas MepepadoTka
IIPUPOIHOTO ras3a: KoHBepcus, nupoin3. CHHTE3-Ta3 U €ro NpUMEHEHHUE.

[TonyTHbie ra3bl, uX cocraB. [lepepaboTka MOMYTHOTO ra3a Ha (pPaKIUU: CYXOW ras,
IPOIaH-0yTaHOBAasl CMECh, a30BbI OEH3MH.

Hedtp u coco6st e€ nepepabotku. CoctaB HedTH U €€ mepepadoTKa: MeperoHka,
KpekuHr, pudopmunr. Hedrenpoaykrsl u ux nonydenue. [lonstue o0 OKTaHOBOM 4HCIIE.
XUMHUECKHE CTIOCOOBI TTOBBINICHUS KauecTBa OCH3UHA.

Kamennsiii yroms u ero mnepepaborka. KokcoBaHwe KaMEHHOTO YIJIE U €ro
NPONYKTBI: KOKCOBBIM Tra3, aMMHaudHas BOAA, KaMEHHOYIOJIbHas CMOJIa, KOKC.
["a3uduxarust KaMeHHOTO YTJIA.

JeMmoHcTpanuu. ['opeHue npeaenbHbIX U HENPEAEIbHBIX YIJIEBOJAOPOAOB: METAaHA, dTaHA,
aneTriieHa. KauecTBeHHbIE peaklMyd Ha HENpeleabHbIe YriIeBOAOPOIbl: 00eCIIBEYMBAHUE
STWJICHOM M alleTUJIEHOM PAaCcTBOPOB MEpMaHTaHaTa Kaius U OpoMHON Boabl. OTHOIIIEHUE
OeH3osia K 3TUM okuciutensaMm. [eruaparanus stanona. ['maponu3 kapOuja KalbLUs.
Komnekiun «Hedts u Hedrenmponyktb», «KameHHBI yroib W TPOIYKTHI €rO
nepepadoTkm», «Kayuayku». Kapra nmonesnsix nckomnaemorx PO.

JlabopaTopHbie omnbITel. OOHapyXeHHEe NPOIYKTOB TropeHus cBeud. VccnenoBanue
CBOWCTB Kay4yKOB.

KI/ICJ'IOPO,Z[- M a30TCOACPKAINEC OPTraHUYCCKHUEC COCANHCHUS



Opnnoaromuble cniupThl. Onpenenenrne. OyHKIMOHAIBHAA TUAPOKCUIIBbHAS TpyMIa.
['omomornuecknii psifi NMPENEIbHBIX OJHOATOMHBIX CHUPTOB. HM30oMepus monoxeHus
(¢yHKIMOHaIbHOW rpynnel. BogoponHas cBsi3b. XUMMHYECKHE CBOMCTBA CIHMPTOB.
Anpneruanas rpynmna. Peakius srepudukanuu, cioxHasie 3¢upsl. [IpuMenenne cnupTos.
JleficTBHE METUIIOBOTO M 3TUJIOBOT'O CIIMPTOB HA OPraHU3M YEJOBEKa.

MHOroaTomMHble CIUPTBI. JTUICHIJIMKOJb, KaK IPEACTABUTENb IBYXaTOMHBIX W
IJIMLEPUH, KaK IPEACTABUTENIb TPEXATOMHBIX cnupToB. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIHMPTBHI, HMX CBONCTBA, IOJyueHWe U mnpuMmeHeHue. llonarue o006
aHTU(pU3aXx.

®enois. CtpoeHue, MojaydyeHue, CBOMCTBAa U NpuMeHeHue (eHona. KauecTBeHHbIE
peakuuu Ha peHon. BzaumHoe BiIusiHHE aTOMOB B MOJIEKYJIE (peHOa.

Anpreruapl M KeToHbL. DopManpieruy M aueTaIbACTHI, KakK IPEACTABUTEIN
albETUJIOB, COCTaB MX Mousiekyld. DyHKIUOHanpHAs KapOOHWIbHas TIpymma.
KauecTtBeHHble peakunu Ha anpiaeruabl. CBOMCTBA, IONYYEHHME W IIPUMEHEHUE
dopmanpaernia U aueranpieruia. Peakiuu MNOJUMKOHIAEHCAUuu g (QopManbAerua.
[IoHATHE O KETOHAX HA MPUMEPE ALlETOHA.

Kap6oHoBbie KHCIOTBI. ['OMOMOTHYECKUI PpsIi  TPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX  KHCJIOT. JKupHble KapOOHOBBIE KHUCIOTHl. XHUMHUYECKHE CBOMCTBa
KapOOHOBBIX KUCJOT. [loyueHne u npuMeHeHne MypaBbUHON U YKCYCHOM KHUCIIOT.

Cnoxunble 3¢upsl. Kupsl. Peakuus stepudukanmu. Cnoxubie 3¢upsl. Kupbl, ux
COCTaB U TUAPOJIN3 (KUCIOTHBIN U 11es109HOM). MbLna. ['uipupoBaHue ;KUpoB.

YrneBoasl. Yrieonabl. MoHocaxapuabl. ['moko3a kak anpaerugocnupT. CopOwur.
MosouHokucnoe u crnuproBoe Opoxkenue. Dorocunre3. ucaxapuasl. Caxapo3sa.
[Tonucaxapuasl: Kpaxmai, LEeJUTI0JI03a.

AMuHBI. AMuHOTpymnmna. AMHHBI TpPENEIbHBIE M apOMaTH4YeCKue. AHUIIMH.
[Tomyuenne amuHOB. Peakunst 3uHnHa. XuMHUYECKHE CBOKWCTBA U IPUMEHEHNE aMUHOB.

AMHHOKHCIIOTBI. AMHWHOKHCIIOTBI, COCTaB MX MOJIEKYJl M CBOWCTBa, Kak
aM(pOTEpHBIX OPraHWYECKUX COEAMHEHUH. [MIMH, Kak NpeacTaBUTENIb aMUHOKHUCIIOT.

[TonydyeHre NOJIMNETHUIOB peaKUEN MOJUKOHAeH cauuu. [[oHsTHE O MENTUIHON CBS3H.



benku. Crtpoenne wMoyiekyn O€NTKOB: TIEpPBUYHAS, BTOpPUYHAS M TPETHYHAS
CTpykTypbl. KauecTBeHHbIe peakuuu Ha O€lKH, WX THAPOIU3, JACHATypalus U
Ounosioruyeckue PyHKIIUH.
Hemouctpanuu. [lomydeHue anbaerujoB OoKuciaeHueM cnuptoB. KauecTBeHHas peakius
HA MHOTOAaTOMHBIC CHOUPTHL. 3aBUCUMOCTh pacTBOPUMOCTH (eHojla B BOAE OT
temrneparypel. BzaummoneiictBue ¢ OpomHOM Bojoit u xjopumoMm kenesa(lll), kak
KaueCTBCHHbIC peakimuu Ha ¢eHon. Peaknmum  cepeOpsHOrOo 3epkajia W CO
cBexenonmydeHHbIM Tuapokcuom Menu(ll) mpu HarpeBaHum, Kak Ka4YeCTBEHHBIE PEAKIIUU
Ha anbaeruasl. O0pas3ubl MypaBbUHOM, YKCYCHOM, TATbMUTUHOBOM M CTEAPUHOBOM KUCIIOT
M UX PACTBOPUMOCTH B BOJAE. AJBJCTHUIHBIE CBOMCTBA M CBOMCTBA MHOTOATOMHBIX
CIIUPTOB TUIIOKO3bl B peakuuu ¢ rujapokcuaom meau(ll). Mnentudukanus kpaxmana.
KauecTBeHHbIE peakuy Ha OEJIKHU.
JlabopaTopubie ombIThl. CpaBHEHHWE CKOPOCTH HCHapeHHsl BOABl W JTaHOJA.
PacTtBopuMOCTh riuIEepuHa B BOAE. XHWMHYECKHE CBOHCTBA YKCYCHOM KHUCIOTBHI.
OnpeneneHne HENPENEIbHOCTH PACTUTENBLHOTO Macia. MpaeHtudukauus kpaxmana B
HEKOTOPBIX NMPOAYKTax nuTaHus. M3rorosieHue kpaxmaipbHOro kieicrepa. Msrorosnenue
MOJENEN MOJIEKYJI aMUHOB. MI3rOTOBIIEHHE MOJIENT MOJIEKYJIbI TJIULMHA.
[Tpaktrueckas pabora. Unentudukaius opraHu4ecKux COeTUHECHHM.

Opranuueckasi XuMHsi 1 0OIIECTBO

buorexnonorus. Ilepuoast €€ pazputus. Tpu HampaBiaeHUs] OMOTEXHOJIOTHH: TE€HHAS
(WM TEHETUYeCKas) WHXKEHEPHs; KIETOYHAs WHXKEHEpHs, OWOJIOTHYEeCKas WHXKEHEPHS.
['enetnueckn monuduimpoBanubie opraHu3dMbl (I'MO) u TpaHCreHHass MPOIYKIIUS.
Knonuposanue. IMMoOuIn3oBaHHbIe (PEPMEHTHI U UX IPUMEHEHHUE.

[Tomumepsnl. Knaccudukanust momumepoB. cKycCTBEHHBIE TTOTMMEPHI: TIEJUTYJIOUI,
alleTaTHBINA WENK, BUCKO3a, LieJIodaH.

Cunrernueckue monmumMepsl. [lomumepusanuss U TMOJUKOHIEHCAIMSA, KaK CIOCOOBI
nosydeHus moauMepoB.  CuHTeTMueckue  kayuyku. [lomuctupon, TedjaoH u
MOJMBUHWIXJIOPU, KaK MPEACTABUTENM ImacTMacc. CUHTETUYECKUE BOJIOKHA: KaIlpOH,

HAWJIOH, KEBJIAP, JIABCAH.



Jemonctpaunu. Komieknum kaydykoB, MJIACTMAcCC, CUHTETUYECKUX BOJOKOH U W3ACIUU
n3 Hux. DEpMEHTATUBHOE PA3JIOKEHHUE IEPOKCHUIA BOJOPOJA C IOMOIIBIO KaTanasbl
CBEXKEHATEPTHIX MOPKOBH WJIM KapTodes.

JlabopaTopHbie OnbIThl. O3HAKOMIJICHHE ¢ KOJUICKIIUSAMHE KaydyKOB, TIJIACTMACC M BOJIOKOH.

HpaKTHIIEECKaSI pa60Ta. Pacrnio3naBaHue nmiacTmMacc M BOJIOKOH.



CopeprxaHue mporpamMmmsl
Xumusa 11 knacc
(34 gaca, 1 yac B HezEJIIO)
CtpoeHue BeIIecTB

OcHOBHBIE CBeJIeHUsI O CTpoeHuU aroMa. CTpoeHHEe aToMa: COCTaB sifpa (HYKJIOHBI) U
aneKTpoHHas oOosiouka. [TousTue 06 m3oromax. [loHATHE O XUMHUYECKOM dJIEMEHTE, KaK
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJIOM fAIpa.

[Iepronnueckas cucrema xumuueckux 3nemeHToB [[. 1. MenaeneeBa B cBeTe ydyeHUs O
cTpoeHur aroma. Duzmyeckuii cmbica mpuHsaTor B Tabimume JI. WM. MennaeneeBa
CHMBOJIMKH: IIOPAJKOBOIO HOMEpa D3JIEMEHTA, HOMEpa IIepuoja U HOMEpa TIPYIIbL.
[loHnaTrie O BaJEHTHBIX 3JEKTpoHaX. OTOOpaKEHUE CTPOCHUSI SJICKTPOHHBIX O00OJOYEK
aTOMOB XMMHUYECKHX 3JIEMEHTOB C TIOMOIIBIO DJIEKTPOHHBIX U JIEKTPOHHO-TpadhUUECKUX
bopmy.

OOBsiCHEHHE 3aKOHOMEPHOCTEM M3MEHEHHUSI CBOWMCTB RJIEMEHTOB B IEpUOAAX U IpyImax
NEPUOANYECKON CHCTEMBI, KaK CIIEICTBUE HX DJIEKTPOHHOTO CTPOEHUS. DJIEKTPOHHBIE
CEMENCTBA XUMUYECKUX JJIEMEHTOB.

CpaBHenue [lepronnyeckoro 3akoHa U TEOPUH XUMUYECKOTO CTpOeHUsI Ha (prstocodpckoit
OCHOBE: IIPEAIIOCBUIKM OTKpBITU lleproanueckoro 3akoHa U TEOPUM XUMHUYECKOIO
CTPOCHHSI OPraHUYECKUX COEAWHECHUH; POJb JUYHOCTHU B MCTOPUU XHUMHU; 3HAYCHHUE
IIPAKTUKHU B CTAHOBJICHUY U Pa3BUTUU XUMUYECKUX TEOPUH.

HNoHHass XuMu4ecKasi CBsI3b U MOHHBIE KPUCTAJUIMYECKUE pemETKU. KaTHOHBI M1 aHMOHBI:
UX 3apsabpl U Kiaccu(uKaius Mo COCTaBy Ha MPOCThIE M cioXHbIe. [IpencraBurenu.
[Tonsitue 00 WOHHOW XWMHYECKOW CBsi3W. VoHHas KpucTaumueckas pemeérka Hu
dbu3nYecKre CBONCTBA BEIIECTB, 00YCIOBICHHBIC STUM CTPOSCHUEM.

KoBaneHTHass xumMuueckas CBsi3b. ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAIITMYECKHUE PEIIETKU.
[ToHsiTHE O KOBAJEHTHOW CBS3U. DJIEKTPOOTPHUIATEILHOCTh, HEMOJISIpHASA W TOJSpPHAS
KOBaJICHTHBIE CBA3U. KpaTHOCTh KOBAJGHTHOM CBsI3M. MexaHu3Mbl 0O0pa3oBaHUs
KOBAJICHTHBIX CBSI3€i: OOMEHHBIN U IOHOPHO- aKIEeNTOPHBINA. [[0JIIpHOCTh MOJIEKYIIBI, KaK
CJEACTBUE TMOJSPHOCTU CBSA3M M TE€OMETPUM MOJIEKYJIbl. KpucTammdyeckne pemeTku C
OTUM THUIIOM CBSI3U: MOJEKYJSIpHbIE W aToMHble. (DU3MYECKHE CBOMCTBA BEIECTB,

00yCIIOBJICHHBIE TUIIOM KPUCTAJUIMYECKUX PEIIETOK.



Meramnuyeckas cBs3b. lIoOHATME O METANIMYECKOM CBSI3M M METAUIMYECKHUX
KpPUCTAUINYECKUX pemeTkax. @Pusnyeckue CBOWCTBA METAUIOB HA OCHOBE 150
KPUCTAJLUTNYECKOr0 cTpoeHUs. [I[puMeHeHne MeTallioB Ha OCHOBE UX CBOMCTB. UEpHbIE U
LBETHBIC CILIABBI.

BonmoponHas  xumuueckas — CBSi3b.  MEXMOJIEKYJIIpHass W BHYTPHUMOJIEKYJISIpHAsS
BOJOPOJHBIE CBSI3M. 3HAUYEHHE MEKMOJIEKYJSPHBIX BOIOPOIHBIX CBA3EH B IPUPOJE U
JKA3HH YEJIOBEKA.

[Tonumepsl. IlonydyeHne MOIMMEPOB PEAKLUSAMU IOJUMEPU3ALMUA U TOJUKOHICHCALIUH.
Baxueiimme npeacTaBUTENM IUIACTMACC M BOJIOKOH, HMX TIOJYyYE€HHE, CBOWCTBA M
npuMeHeHue. [IoHATHE 0 HEOPraHWYECKUX MOJUMEPaX U UX MPEACTABUTEIIH.

Hucnepcusie cuctembl. [lonstue o aucnepcHod ¢asze W AUCIEPCHOHHON cpeje.
ArperaTHOoe COCTOsSIHME pa3Mmep uactull (a3bl, Kak OCHOBa i KiIacCU(UKAIUU
JUCIIEPCHBIX CUCTEM. DMYJIbCUHU, CYCHEH3UM, adpPO30JId — TPYIIbl IPyOOUCIIEPCHBIX
CHUCTEM, WX IMPEICTaBUTEIU. 30JIM U TEIU — TPYNNbl TOHKOAUCIEPCHBIX CUCTEM, HUX
npenacraBurend. [lonsaTre o cuHepesnce u Koaryasiiui.

HemoHncTpanuu. Ilepuoguueckoit cucteMbl XuMuyeckux 3yemMeHToB Jl. M. MenneneeBa B
paznuuHbIX Gopmax. Mozienb HOHHOW KPUCTANIMYECKOW PEelIETKH HAa MpUMeEpe XJIopuaa
Hatpusi. MUHEpPAbl C STUM TUIIOM KPUCTAUIMYECKOW PEIIETKON: KalbLHUT, raiut. Moaenu
MOJIEKYJSIPHOM KPUCTAUIMYECKOW PEIETKM HAa NPUMEpPE «CyXOro JibJa» WJIM HOJda U
aTOMHOM KPUCTAJUTMYECKON PEIIETKH Ha IpUMepe ajiMasa, rpadura win kBapua. Mojaenb
MOJISIPHOTO 00BEMa Taza. Mojenu KPUCTAUTMYECKUX PEMIETOK HEKOTOPHIX METaJIOB.
Komnekiuu o0pa3ioB pa3auyHbIX TUCIEPCHBIX cucTeM. CHHEPE3UC U KOaryJIsiusl.
JlaGopartopusbie onbiThl. KoHCTpyHpOBaHUE MOJACIM METAUINYECKONM XUMHYECKON CBS3H.
[Toy4yeHne KOJUIOMAHOTO pacTBOpa KYpHUHOTO O€lika, HMCCIEIOBAHHWE €ro CBOMCTB C
MOMOIIIbIO JIA3€PHOM YKAa3KW W TMPOBEACHUE €ro JeHarypanuu. llomydeHue smynbcuu
pacTUTENBHOTO Maciia W HaOmrofeHue 3a e€ paccioeHueM. [lomydeHue cycrieH3uu
«M3BECTKOBOTO MOJIOKA» W HAOJIOJIEHUE 3a €€ CeAMMEHTAIUEH.

XHUMHUYECKHUE PEAKLIIUH

Knaccudukaiys XuMIIeCKUX peakiuii. AJUTOTPONHM3AIUs U H30MEpU3aIsl, KaK PEaKinu

0e3 U3MEHEHHUs COCTaBa BellecTB. AJuioTponus U e€ npuunHbl. Knaccudukanus peakiui



M0 Pa3JIMYHBIM OCHOBAHUSIM: MO YWCIY M COCTAaBY PEareHTOB M MPOIYKTOB, MO ¢ase, 1mo
WCIIOJIP30BAHUIO  KaTaim3aTopa WiM  (QEepMeHTa, 10  TemioBoMy 3¢ QeKTy.
TepMOXUMUYECKUE YPaBHEHUS PEAKIUN.

CKopoCTh XUMUYECKUX peakiuid. MakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMHUUYECKHUX
peaKkuuii: NpupoJa pearupyolnX BEMIECTB, TEMIIEPATYPA, IJIOMIAb HX COPUKOCHOBEHUS
pearupyromux BEIIECTB, MX KOHIIEHTpalus, MNPUCYTCTBHE Kartanuzaropa. [lonsarue o
karanmuze. DepMeHThl, Kak OHOJOTrMYECKHe KaTanu3aTtopbl. HMHruOUTOpBL, Kak
«AHTOHHMMBID» KaTaIN3aTOPOB U UX 3HAUYCHUE.

XUMHUYECKOEe paBHOBECHE M CIOCOOBl ero cMmemienus. Krnaccudukanmss XUMHYECKUX
peakuuii 1o TMpu3HAKy uX HanpapieHus. l[loHstue o0 0OpaTUMBIX peakuusIX u
xumudeckoM paBHoBecuu. [Ipunmun Jle-lllatenbe u cnocoObl cMeleHUsS XUMUYECKOTO
paBHOBecusa. OO1mias XxapakTepuUCTUKa peakiuid CHHTEe30B ammHuaka u okcuaa cepoi(VI) u
pPacCMOTPEHHUE YCIIOBUM CMELICHHS UX PABHOBECHS Ha IPOU3BOJICTBE.

['unponus. OOpaTuMblii U HEOOPATHUMBIA THAPOJM3BL. ['MAPOIU3 colied U €ro THIIBL.
['uaponu3 opraHWYecKUX COCIMHEHUN B JKUBBIX OpPraHM3MOB, KaK OCHOBa OOMEHa
BemecTB. [lonsTue 00 HHEpreTHyecKkoM 0OMEHE B KJIIETKE M POJIM TUAPOIN3a B HEM.
OKuCIUTENBHO-BOCCTAHOBUTENbHBIEC peakuu. CTEIEHb OKUCIIEHUS U €€ ONPEICICHUE TI0
dbopMmynamM OpPraHMYECKMX W HEOPTraHMYECKUX BEIIECTB. DJIEMEHTHI M BEIIECTBa, Kak
OKHMCIMTENM U BoccTaHoBUTENU. [loHsATHE O mpoleccax OKUCIECHHUS U BOCCTAaHOBJICHMS.
CocrapiieHUE ypaBHEHU XUMHUECKUX PEaKIIMil Ha OCHOBE AJIEKTPOHHOTO OaaHca.
DNEKTpOaU3 PacIyiaBOB U PACTBOPOB JJIEKTPOJUTOB. XaPAKTEPUCTHKA IJIEKTPOJIN3a, KaK
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOTO mpolecca. OcobeHnHnocTu AIEKTPOJIN3A,
MPOTEKAIOIIETO0 B PAacTBOpAx 3JIEKTPOJUTOB. [IpakTMyeckoe NMPUMEHEHUE SJICKTPOJIN3A:
MOJIy4YE€HUE TaJOT€HOB, BOJOPOAA, KACIOPOAA, ICJIOYHBIX METAJUIOB U LIEIIOYEH, a TAKXKE
ATIOMUHHS BJICEKTPOJIM30M PACIJIaBOB W PACTBOPOB COCAMHEHHM JTHUX DSJIEMEHTOB.
[ToHsiTHE O raNbBAHOIUIACTUKE, TaJIbBAHOCTETHH, paUHUPOBAHUY I[BETHBIX METAJIJIOB.
JlemoHcTpanuu. PacTBopeHHE CEpHOM KHCIOTHI W aMMHUAYHOW CEIUTPhl W (UKCAIus
TEIUIOBBIX SBJICHUM JUIS 3TUX IIPOLECCOB. B3aumMonencTByst paCTBOPOB COJISTHOM, CEPHOU U
YKCYCHOU KHUCJIOT OJMHAKOBOI KOHIIEHTPAIIMU C OJIMHAKOBBIMU KYCOUYKaMH (TpaHyJIaMH )

OUHKa H BSaHMOHeﬁCTBHe OIMHAKOBBIX KYCOYKOB pPa3HbLIX MCTAJIJIO0B (MaFHI/IH, IOUHKa,



JKeje3a) € pacTBOPOM COJSTHOM KHCIOTBI, Kak MPUMEpP 3aBUCUMOCTH CKOPOCTHU
XUMUYECKUX PEaKIHi OT MPUPOJLI BEIIECTB. B3amMoaeicTBiEe pacTBOPOB THOCYIIh(harTa
HaTpusl KOHUEHTPALMK U TEMIEPATYphl C pACTBOPOM CEPHOM KHCIOTHI. MoaenupoBaHue
«KUIAEro cios». lMcnoiap30BaHHE HEOPraHMYECKUX KaTajau3aTopoB (cCojied kenesa,
MOJINJIa KaJlKs) U IPUPOIHBIX 0OBEKTOB, COACPKAIIUX KaTanazy (ChIpoe MsCo, KapTodeb)
IUIS pa3JoKEHUsI MEpPOKCHIa BOAOpoJa. B3amMonencTBUE IIMHKA C COJITHOW KHUCJIOTOU
HUTPATOM cepedpa, KaK IpUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIUNA U PEaKun
oOMeHa. KoHcTpynpoBanue Monenu anekrpoiausépa. BuneodparMeHT ¢ npoMbIIUIEHHOM
YCTaHOBKH ISl IOJYyYEHUS aTFOMUHMUSL.

JlabopaTopHble onbITel. MinmtocTpanust npaBuia beproiuie Ha mpakTUKe — NPOBENCHHE
peakuuii ¢ oOpa3oBaHUEM OCajKa, ra3a M BOAblL. ['€TEepOreHHbIM KaTaau3 Ha MpUMeEpe
pPa3IOKEHHs TEPOKCHAA BOJOPOJA B IPUCYTCTBHM JuoKcuaa Mapranna. CmenieHue
paBHOBecus B cucreMe Fe¥* + 3CNS™ «» Fe(CNS);z. McnbiTaHue MHIMKATOPAMHU CPEIbI
pacTBOPOB COJIEM PA3IMYHBIX THUIOB. OKHCIUTEIBHO-BOCCTAHOBUTENbHAS PEAKLUUA U
peakiuus oOMeHa Ha MpuMepe B3auMOJeHCTBUs pacTBOpoB cynbdaTta meau(Il) ¢ xeneszom
Y PACTBOPOM ILIEJIOYH.

[Ipaktuueckast pabora. PemeHue sKCIEpUMEHTANIbHBIX 3aJad MO TeMe «XUMHUYecKas
peaxkuus.

BemecrBa n ux cBoucraa

Mertannel. ®duznyeckue CBONCTBA METAIOB, Kak (yHKIUS uUX cTpoeHus. JleneHue
METAJJIOB HA TPYyHNbl B TEXHUKE M XUMHM. XHUMUYECKHE CBONCTBA METALUIOB U
AIEKTPOXUMUYECKUN paAll HanpsokeHud. [loHarue o meramuioTepmuu (aIIOMUHOTEPMUM,
MarHueTepMHH U JIp.).

Hemeramnel. bmaropogneie rasel. Hemeramnel kak okuciaurend. Hemeramnsl Kak
BOCCTaHOBUTENH. Psiz1 anexkTpooTpuniatenbHOCTU. IHEepTHBIE MK O0JaropoJIHbIe Tas3bl.
Kucnorel Heopranuueckue W opraHudeckue. KHCIOTBI C TOYKH 3pEeHHS aTOMHO-
MOJIEKYJIIPHOTO y4yeHHus. KHCIOTBI € TOYKHM 3pE€HHSI TEOPUH DJIEKTPOJIUTHYECKOU
nucconanuu. KucloThl ¢ TOYKM 3peHHs MPOTOHHOM Teopuu. OOIIME XUMUYECKHE

cBoiicTBa kucnoT. Knaccudukanus Kucior.



OcHoBaHMsI HEOpraHuudeckue W opraHuyeckue. OCHOBaHHS C TOYKH 3PEHHUSI aTOMHO-
MOJEKYISIpHOTO YyueHusl. OCHOBaHUS C TOYKH 3PEHHUS TEOPUU DIICKTPOJIUTUUECKOM
mucconani. OCHOBaHUSA C TOYKM 3peHUs NpOTOHHOW Teopuu. Kiaccuduxanus
OCHOBaHHN. XMMUYECKUE CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHUM.
AM@oTepHble COEIUHEHUsT HEOopraHuyeckue U opranuyeckue. Heopranuueckue
aM(pOTEpHbIE COCIUHEHUS: OKCUJbl U TUIPOKCUABl, — MX  CBOWCTBA U IMOJy4YCHHE.
AMdoTepHbIE OpraHWYECKHE COCAWMHCHHS Ha MpUMepe aMHHOKHUCIOT. Ilentumsl u
MENTUIHAS CBS3b.

Comu. Knaccudukamus coneil. JKEcTkocTh BOAbI U crocoObl €€ yctpanenus. [lepexon
KapOoHaTa B ruJipokapOoHaT U oOpaTHo. OOIIMe XUMUYECKHE CBOMCTBA COJIEH.
Hemonctpaunn. Komnekuus wmeramioB. Komnekuuss HemeramioB. B3aumoneiictBue
KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C ME/IbI0. Bembllika TEpMATHON cMecu. Bermblika
YEPHOI0 MOpoxa. BpITeCHEHME TallOTEHOB M3 HMX PACTBOPOB JIPYTMMU TAJION€HAMMU.
BzaumopelictBre nmapoB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISIHOW KHCJIOTHI M aMMHaKa
(«apiM Oe3 orHs»). [lomyueHue amMmMuaka M M3y4e€HHE €ro CBOMCTB. Pa3znuuHble ciyyau
B3aMMO/JICMCTBUS PACTBOPOB COJIEM AIIFOMUHHUS CO MIENOUbI0. [lomyyeHue »KECTKOU BOJbI U
YCTpaHEHUE €€ KECTKOCTH.

JlabopaTtopHbie onbITHI. [loydeHue HepacTBOPUMOTO THAPOKCUIA M €r0 B3aUMOICHCTBUE
¢ kucinorou. MccnenoBanre KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KUCIIOT
KareJbHbIM METOJIOM MpH UX pa3daBieHuu Boaou. [lomyuenune ampoTepHOro rugpokcuaa
Y U3YUYCHHUE €r0 CBOWCTB. IIpoBeneHre KaueCTBEHHBIX PEAKLIMH 110 ONPEACICHUIO COCTaBa
COJIH.

[IpakTuueckast pabota. Pemenue skcnepuMeHTaNbHBIX 3a7a4d 1o Teme «BemiectBa u ux
CBOMCTBaY.

XUMUS 1 COBPEMEHHOE OOIIECTBO

[IponsBoacTBO amMuaka u MetaHona. [loHsATHE 0O XUMHUYECKOW TEXHOJIOTUU. XUMUYECKUE
peakuuu B TPOUW3BOACTBE aMmmuaka u MeTaHosa. OOmas kiaccupuKauoHHas
XapaKTepUCTUKA PpEAKUHUM CHHTE3a B MPOM3BOJACTBE OTUX NPOAYKTOB. HayuHbie
MPUHLUIBI, JIEkKAIME B OCHOBE MPOU3BOJICTBA aMMHuaka W MeTaHosia. CpaBHEHHE ATUX

IMPONU3BOACTB.



XuMu4deckasi TPaMOTHOCTh KaK KOMIIOHEHT OOIIel KyJbTyphl 4eloBeKa. MapKupoBKa
YIIAKOBOYHBIX MAaTE€PHAJIOB, SJCKTPOHUKUA M OBITOBOM TEXHUKH, HKOJOTUYHOIO TOBApa,
IIPOIYKTOB IUTAHUS, ITUKETOK I10 YXOIy 32 OJICKIOMU.

JlemoHcTpanuu. Monenb TPOMBINUIEHHOW YCTAHOBKHM IIOJIYYEHHS CEPHOM KHCIIOTHI.
Mogenb KOJOHHBI CHHTE3a amMmHuaka. BujgeopparmMeHTsl U cinaiiibl O CTEHEHU
DKOJIOTHYECKOM YUCTOTHI TOBApA.

JlaGopatopHble ONBITHL. M3yueHHE MapKUPOBOK Pa3IUYHBIX BHJIOB MPOMBIIUICHHBIX U

IMPpOAOBOJBbCTBCHHBIX TOBAPOB.



Y4ebHOo-TeMAaTUYECKUH TIJIaH

Ne | HawmmeHoBaHue pasnenos KommuecTtBo B Tom uucie Ha mpoBecHNE
(Tem) 4acoB IO [TpakTH4ecKux KoHTpoabpHbIX
nporpaMmme paboT pabort
10 kiacc
1 | IIpeamer opraHudecKoin 6 - -
xuMud. Teopus cTpoeHus
OPraHUYECKUX COCAUHECHUN
A. M. bBytneposa
2 | YrneBoaopodsl U UX 9 - 1
MPUPOTHBIC HCTOYHUKN
3 | Kucnopon- u 14 1 1
a30TCoIepIKaIIHe
OpPTraHUYECKUE COCTUHCHHUSI
4 | Opranuueckasi XuMHusi 1 5 1 1
00111eCTBO
Hroro 34 2 2
11 xmacc
1 | Ctpoenue BemecTB 9
2 | XUMHUYECKHE PEAKIIUH 12 1 1
3 | BemecTBa u ux cBoiicTBa 9 1 1
4 | XuMuUs 1 COBPEMEHHOE 3
00111eCTBO
Peseps 1
Hroro 34 2 2




[Tmanupyemsble pe3ynbTaTbl OCBOCHHS Y4€OHOTO MpeaMeTa

OOyueHue XUMUM B CpeaHed ImIKosie Ha 0a30BOM YPOBHE IO JAHHOMY KypCy

CHOCOOCTBYET TOCTHKEHNUIO 00YUaIOIIMMUCS CIIEAYIOIINX JIMYHOCTHBIX Pe3yJIbTaTOB:

1)

2)

3)

4)

YyBCTBA TOPJIOCTU 32 POCCHUMCKYI0O XMMHUYECKYI0 HAyKy W OCO3HAHHUE POCCHUICKON
IpaKIaHCKON UACHTUYHOCTH — B IEHHOCTHO-OPUEHTAIIMOHHOM cdepe;

OCO3HaBaTh HEOOXOAMMOCTh CBOEM MO3HABATEIBLHOM JESATEIBHOCTH M YMEHHUE
YIOPABJISATH €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUI0 HA MPOTSKEHUU BCEH
JKW3HU; TTOHUMAHUE BAXXHOCTU HEMPEPHIBHOTO 0Opa3oBaHUs Kak (pakTopy ycreumrHou
npodeCCUOHAIBHOW U OOIIECTBEHHOW JAESATEIBbHOCTH; — B  I03HABATEJILHOU
(KOTHUTUBHOM, HHTEIIJIEKTYaJIbHOM) cepe

TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JanbHEMIIe 00pa30BaTeNbHON TPACKTOPUH HIIU
cdepsl MpodecCuoHAIBHON AeSTEIbHOCTU — B TPYIOBOH cdepe;

HEIPUSATUE BPEIHBIX MPUBBIUEK (KypeHUs, YIOTPEOICHUS aKOroJisi 1 HApKOTUKOB) Ha
OCHOBE 3HAHMN O TOKCHMYECKOM W HApPKOTUYECKOM JIEMCTBUU BeEIIECTB — B cdepe
310poBbecOepeKeHHs M 6€30I1acCHOT0 00pa3a KU3HU;

MeTaHpCI[MeTHBIMI/I pe3yiibTaTaM OCBOCHHSA BBIITYCKHUKAMHU CpGI[HCf/'I IOKOJIbI KypCa

XUMUHU ABJIAOTCA:

1)

2)

HCITIOJIb30BAaHUE OCHOBHBIX METOJOB MO3HAHUS (Ompe/ereHrne UCTOYHUKOB YU4EeOHOU U
Hay4HOW nHGOpMaLUK, MOJydeHUE 3Tol uHbopMaluu, e€ aHallu3, 1 YMO3aKJIIOUeHUS
HAa €ro OCHOBE, W3rOTOBJICHWE U Tpe3eHTAIus HWHOOPMAIMOHHOTO TMPOAYKTA,;
MPOBEICHUE OHKCIIEPUMEHTa, B TOM 4YHCIE U B TMPOLECCE HCCIEIOBATENbCKOM
NEATCILHOCTH, MOJCIMPOBAHNE H3y4aeMbIX OOBCKTOB, HAONIOJCHHWE 3a HUMH, HX
u3MepeHue, (uKcaius pe3ysbTaToB) W UX MPUMEHEHHE JIJIi TTOHUMAaHUS Pa3TuYHBIX
CTOPOH OKPYXKaOIIEN JEUCTBUTEIIBHOCTH;

BIIAJICHUE OCHOBHBIMH HMHTEIUICKTYaJIbHBIMH OTEpalnusIMu (aHaIW3 W CHUHTE3,
CpaBHEHUE W cUCTeMarTu3aiusi, 000O0IIeHHEe M KOHKpeTH3alus, Kiaccudukamus u
MOMCK aHAJIOTOB, BBISBICHUE NPUYUHHO-CIEACTBEHHBIX CBsA3eH, (OpMYyIMpOBKa

TUIOTE3, UX MPOBEpKa U (OPMYIIMPOBKA BHIBOJIOB);



3)

4)

5)

6)

7)

8)

9)

10)

no3HaHue OOBEKTOB OKPY’KAIOLIEr0 MHpa B IJIaHE BOCXOXKJEHHUS OT a0CTPAKTHOIO K
KOHKPETHOMY (OT OOIIETO Yepe3 YaCTHOE K CANHUIHOMY);
CIIOCOOHOCTh BBIJIBUTaTh MHJIEM W HAXOAUTh CPEACTBA, HEOOXOAMMBIC M UX
JOCTH)KEHHS,;
ymeHue (opMyaupoBaTh LEIH M ONPEACNsITh 3aJaud B CBOEH MO3HABATEIbHOU
NEeSATEeIbHOCTH, ONPENIECTISATh CPEICTBA ISl JOCTUXKEHUS LIeJIeH U pelleHus 3a/1ay;
OTIPENeNSITh Pa3HOOOpa3HbIe WMCTOYHUKHA TIONYYCHHS HEOOXOAMMOM XHUMHYECKOU
uH(pOpMalluY, YCTAaHOBJICHHE COOTBETCTBUS COAEpX aHUs U (OPMbI IpPEICTaBICHUS
MH(OPMAIMOHHOIO NMPOAYKTA ayAUTOPHUH;
YMEHUE MNPOAYKTHUBHO OOIIATbCI W B3aMMOJCHCTBOBAaTH B IMPOILIECCE COBMECTHOM
JESTEIbHOCTH, YUUTHIBATh MO3UIUHU APYTUX YYACTHUKOB JESATEIBHOCTH, d3()(PEKTUBHO
paspeiiatb KOH(MIUKTHI,
FOTOBHOCTh K  KOMMYHUKallMM  (IPEACTaBISATH  Pe3yJbTaThl  COOCTBEHHOM
IIO3HABATEJIbHOM JEATENBHOCTH, CIBIIIATh U CIYLIaTh ONIIOHEHTOB, KOPPEKTUPOBAThH
COOCTBEHHYIO MO3UIIHUIO);
YMEHHME HCHOJb30BaTh CpeICcTBa MH(DOPMALMOHHBIX W  KOMMYHUKalMOHHBIX
texHosorui (manee — MWKT) B pelieHHMH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3aJa4 ¢ COOJIOeHHMEM TpeOOBaHUN JPrOHOMHUKH, TEXHUKU
0€30MacCHOCTH, TUTUEHBI, PecypcocOepeKeHNs], MPaBOBbIX U ATHUECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJIaJICHUE SI3BIKOBBIMU CPEACTBAMU, B TOM YHCIIE U A3BIKOM XUMHH — YMEHUE SICHO,
JIOTUYHO M TOYHO M3Jarath CBOIO TOUYKY 3PEHHsI, UCIIOJIb30BaTh aJICKBaTHbIE SI3bIKOBbIE
CpEJICTBA, B TOM YKCJI€ U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (POPMYJIbI U YPABHEHHUS).

HpeI[MeTHLIMI/I pe3yjibTaTaM H3YUYCHUA XHWUMHHN Ha 0a3o0BOM YPOBHC Ha CTYIICHHU

CpenHero oomiero oopa3oBaHus SABISIIOTCS CIEAYIOIIUE PE3YJIbTAThI.

B no3naBaTensHOM chepe:

v’ 3HaHue (MOHMMaHHE) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXKHEHMIIMX TEOpPHH Kypca

OpraHUYeCcKOM M O0IIeH XUMUH;



yMeHHE HaOIt0/1aTh, OMUCHIBATh, (PUKCUPOBATH PE3yNabTaThl M JI€laTh BHIBOJBI Ha
OCHOBE JIEMOHCTPALlMOHHBIX W CAMOCTOSITEIBHO ITPOBEAEHHBIX OJKCIEPUMEHTOB,
UCIOJIB3YS ISl 3TOT0 POAHOMN (PYCCKUIM WIIM MHOW) SI3bIK U SI3bIK XUMHUU;

yMEHHE KIacCU(UIUPOBATh XMMHUYECKHE DIIEMEHTBI, TPOCTHIE BEIIECTBA,
HEOPraHWYECKHUE U OPraHUYECKUE COCTUHEHMS], XUMUYECKHE ITPOLIECCHI;

YMEHHME XapaKTepu30BaTh OOIIME CBOICTBA, IMOJIyueHUE M I[PUMEHEHUE
W3YYCHHBIX KJIACChl HEOPTAaHUYECKUX M OPTAHUYECKHX BELIECTB M MX BAKHEUIIMX
IIPEACTAaBUTEIIEH;

ONMCBHIBATh KOHKPETHBIE XHMHUYECKHE pEaKLUHMHM, YCIOBUS WX IPOBEICHUS U
YIPaBJIEHUS] XUMUYECKHUMU IIPOLIECCAMU;

YMEHHE IMPOBOJUTH CAMOCTOSITENIBHBIA XUMHUYECKHM SKCIIEPUMEHT U HaOII0JaTh
JEMOHCTPALIMOHHBIN 3KCIIEPUMEHT, (PUKCUPOBATH PE3yJbTaThl U JI€TATh BBHIBOABI U
3aKJIF0YEHUS 110 pe3ysbTaTaMm;

IIPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BELIECTB I10 AHAJIOIMU CO CBOWCTBAMMU
M3YUYEHHBIX HA OCHOBE 3HAHUS XMMHUYECKUX 3aKOHOMEPHOCTEM;

OTNpENENsATh UCTOYHUKU XUMHUYECKOM HHGpOpMaluu, MNody4yaTh €€, MNpPOBOJIUTH
aHaJIu3, U3roTaBIUBAaTh HH(POPMALIMOHHBIN NPOAYKT U MPEJACTABIATh €T0;

YMETh I10JIb30BaTHCS 00s13aTeTbHBIMU CIPABOYHBIMU MaTepUalaMHU:
[Teproguyeckoii cucremMoi xuMuueckux saeMeHToB J[. . MennaeneeBa, Tabnuieit
PAaCTBOPUMOCTH, DJJIEKTPOXMUMHUYECKHM PSAIOM HANpPSDKEHUNA METAJUIOB, PSAIOM
AIEKTPOOTPULIATENBHOCTH — [JI1 XapaKTEPUCTUKU CTPOECHUsA, COCTaBa U CBOMCTB
aTOMOB XMMHYECKHUX 3JIeMEeHTOB |—IV mepno1oB 1 00pa3oBaHHBIX UMU MPOCTHIX U
CJIOKHBIX BELIECTB;

YCTAaHOBJICHHE 3aBUCUMOCTH CBOWCTB M NPHUMEHEHMS BAXXKHEHIIMX OPraHMYECKUX
COCIMHEHUH OT HX XHUMHYECKOTO CTPOCHHS, B TOM YHCIE U OOYCIOBJICHHBIX
XapakKTEPOM 3TOr0 CTPOEHUs (NIPEAENIbHBIM WM HENPEAECNbHBIM) U HAIHYUEM
(GYHKIIMOHATIBHBIX TPYIII;

MOJIECJINPOBAHUE MOJIEKYJI HEOPIraHUYECKUX U OPTaHUYECKUX BELIECTB;

[IOHMMAHUE XMMHUYECKOM KAPTHMHBI MHUpPa KaK HEOTHEMJIEMOW 4YacCTH ILIEJIOCTHOU

HAyYHOW KapTUHBI MUpA.



B nenHocTHO-OpHeHTaMoOHHOW cdepe — GOopMHUpOBaHUE COOCTBEHHOW MO3UIUU TIPH
OILICHKE TOCIEJCTBUI JUIsI OKPYXKAIOIIeH Cpeabl ACSTENIbHOCTH YENOBEKa, CBSI3aHHOW C
MIPOM3BOJICTBOM U TIEpepabOTKON XUMUIECKUX MTPOTYyKTOB;

B TpynoBoit chepe — mpoBemeHHEe XMMHUYECKOTO JKCIEPUMEHTA; Pa3BUTHE HABHIKOB
y4eOHOM, MPOCKTHO-UCCIIEIOBATEILCKOH W TBOPYECKOM JCSITETLHOCTU TPU BBIOJHEHUU
WH/IMBUIYAIEHOTO TIPOCKTA 110 XUMHUU;

B cdepe 3mopoBoro obpasza xu3Hu — COONIOZCHUE MPaBWI 0€30MacHOr0 OOpaIeHus C
BEI[ECTBAMM, MaTepuajaMu; OKa3aHUE TEPBOM MOMOIIM TPHU OTPABICHUSX, OXKOTax U
TpaBMax, IMOJYYEHHBIX B PE3yJIbTaTe HAPYIICHUS MPaBUJI TEXHUKH O€30MACHOCTH TPHU

paboTe ¢ BEeIEeCcTBAMH U JaOOPAaTOPHBIM 000PYAOBAHUEM.



MECTO YUYEBHOTI'O ITPEAMETA B YYEBHOM IIJIAHE

Kypc xumMmm B cpemHen 1mkone  npeaycmarpuBaercs — DenepabHbIM
rOCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAaHJAPTOM KaK COCTaBHAs 4YacTh MPEIMETHON
o0nactu «EcTecTBEHHO-HAayUHbIE IPEAMETHDY.

OcHoBHast obOmieoOpa3oBaTenbHasi IMporpamMma cpeAaHero (IOJIHOTO) — 0OIIero
oOpazoBanust MBOVY  «KirokBuHCKass cpenHsis  00mieoOpa3oBaTelbHAs — IIKOJIA»
npeaycMaTpuBaeT 00s3aTeNIbHOE U3yUeHNE XUMHUH Ha dTare cpeaHero (IoJHOro) oo1ero
obpazoBanus B 00bEMe 68 gacoB. B Tom uuce:

B 10 xmacce mporpamma paccuutaHa Ha 34 yacoB B rox (1 uwaca B HeEAENIo).
[Tporpammoii npeycMOTpEHO NMPOBEAEHUE: 1a00PATOPHBIX U IPAKTUYECKUX padoT - 5.

B 11 kmacce mporpamma paccuutana Ha 34 uvaca B ron (1 wac B Hememio).
[TporpamMMoii mpeaycMOTpEHO MpoBeIeHUE: 1a00PaTOPHBIX U MPAKTUYECKUX padoT - 2.



YYEBHO-METOAMYECKOE OBECITEYHEHUE

YMK «Xummus. 10 kiacc. bazoBbsiii ypoBEeHb»
1. Xumus. 10 knacc: yue0. aisa obmeodpazoBarenbubix opranuzanuii / O. C. ['abpuensiH,
N. T'. Octpoymos, C. A. CnankoB. Xumus. 10 kiacc. ba3oBbiii ypoBeHb. YueOHUK. — M.:
[Tpocsemenue, 2019
2. O. C. T'abpuensn, U. I'. Octpoymos, U. B. AkcénoBa, Xumusa. 10 kmacc. bazoBbiit
ypOBeHb. MeTOANIECKOE MOCcoOHe.

3. O. C. I'abpuensiy, . B. Tpurybuak. Xumus. 10 kiacc. 3agaqyHuk

YMK «Xummus. 11 kimacc. bazoBbsiid ypoBEeHb»
1. Xumus. 11 knacc: yue0. mins obueoOpa3zoBarenbHbix opranuzanuii / O. C. ['abpuernsH,
N. T'. Octpoymos, C. A. CnankoB. Xumusi. 10 kiacc. ba3oBbiii ypoBeHb. Y4eOHUK. — M.:
[Ipoceenienue, 2019
2. O. C. l'abpuensu u ap. Xumus. 11 kinacc. ba3oBsiii ypoBeHb. MeToandeckoe nocooue.
3. O. C. I'abpuensn, . B. Tpurybuak. Xumus. 11 kiacc. ba3oBblif ypoBEHb.
VYuurens B cBoei paboTe MOXKET MCIIOIh30BaTh TAaK)KE€ HOBBIC YUCOHBIC IMOCOOMS IS

yrayOn€HHOTO U3YYeHUS TIpeIMeTa



HNudopmanronHsie cpeacTsa

HNHTepHET-pecypchl Ha PyCCKOM S3bIKE

1. http://www.alhimik.ru TlpexcraBieHbl cieayromue PyOpUKU: COBETHI aOUTYPHEHTY,

YUUTENI0 XWMHH, CIPABOYHUK (OUE€Hb OO0Jbllas MOoJ00pKa TaOJaWI[ M CHPaBOYHBIX
MaTepHuayioB), Becénasi XUMHUsI, HOBOCTH, OJMMIINA/bI, KyHCTKaMepa (Macca MHTEPECHBIX
HUCTOPUYECKUX CBEICHUIN)

2. http://www.hij.ru/ Xypaan «XuMus 1 KU3Hb» MOHATHO M 3aHUMATEJILHO PACCKa3bIBACT

000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI JKHUBEM.

3. http://chemistry-chemists.com/index.html DnexTporHbIi xypHAT « XUMUKHA U XUMUS.
B xypHasle mnpencTraBie€HO MHOXECTBO OIIBITOB 110 XUMHH, COIEPKUTCI MHOTO
3aHMMATEIbHOM HH(POpPMALIMH, MO3BOJISIIONICH YBJI€Yb YYEHHKOB SKCHEPUMEHTAIBHON
4acThIO IPEAMETA.

4. http://c-books.narod.ru JIutepatypa 1Mo XuMHH.

5. http://1september.ru/. Xypuan «IlepBoe CEeHTAOps» A YIUTENIeH U HE TOJNBKO. B HEM

npcacTaBjICHO OoJbIIIOE KOJIMYCCTBO pa60T Y4YCHUKOB, B TOM qucCjec )51
HCCJICA0BATCIBLCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJBHBIH TOPTAT CO

CCBhIJIKAaMHM Ha 06p330BaTeJ'H)HI)Ie CATBI 110 XUMHUH.

7. www.periodictable.ru CoopHuk cTateil 0 XUMHYECKUX JIEMEHTAX, HIUTFOCTPUPOBAHHBIN

JKCIIEPUMEHTAMU.
HNHTepHeT-pecype Ha aHIVIMMCKOM SI3BIKE

http://webelementes.com. ComepXUT HCTOPHIO OTKPBITHS M OIMCAHHUE CBOWCTB BCEX

XUMHUYCCKHUX JJICMCHTOB. BYI[CT IIOJC3CH OJIA 06yqa}01unxc>1 B A3BIKOBBIX IMKOJIaX H

KiIaccax.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

Kaneﬂzlapno- TEMATHYE€CKOC IVIAHUPOBAHHUE

10 knacc
Ne Jara Tema ypoka dopma Buabl yueOHO# qesiTeJIbHOCTH
n/n | Ilnan | @akr OpraHu3anuu
ypoKa

IIpenmer oprannyeckoit xumum. Teopusi crpoeHusi opranunveckux coeaunenuii A. M. Byrieposa

1 IIpeamer Ypok ycBoeHus | XapakTepu3oBaThb OCOOEHHOCTH COCTaBa
OpraHUYECKON HOBBIX 3HAHUHI Y CTPOCHHSI OPraHUYECKHUX BELIECTB.
XUMHUHU KnaccudunupoBaTs X Ha OCHOBE

IPOMCXOXKAECHUS U epepabOTKH.
AprymMeHTHpoBaTh HECOCTOATEIBHOCTh
BuTanusma. OnpenensaTs OTIMYNTEIbHbIE
0COOEHHOCTH YIJIEBOAOPOJIOB.

2 OcHoBHbIE VYpok ycBoenus | Popmyauposams OCHOBHBIE IIOJOKEHUS
MI0JIOXKEHHUS HOBBIX 3HAHUI TEOPUU XUMUYECKOr0 cTpoeHus A. M.
Teopun Bytneposa.

XUMHUYECKOIO PaznuuaTh NOHATHS «BAaJEHTHOCTHY» U

cTpoeHus A. M. «CTEINEHb OKUCIICHUS.

bytneposa CocTaBiaTh MOJIEKYJISIPHBIE U
CTPYKTYpPHBIE (POPMYJIBL.
KinaccupuuupoBaTs KOBaJIEHTHBIE CBA3U
110 KPaTHOCTH.
OOBSCHATD ABJIEHUE U30MEPUU U
B3aMMHOE BIIMSIHME aTOMOB B MOJIEKYJIE

3 OcHoBBI Kom6unupoBanHbiil | OOBIICHITH, YTO HY’KHO YUUTBHIBATh MPU
HOMEHKJIATyphI YPOK COCTaBJIEHUH CTPYKTYPHOH (POPMYJIBI
OpraHNYECKUX OpPraHMYECKOTO BEIIECTBA.

COEIMHEHUN Pa3nnuaTh Tpu OCHOBHBIX THIIA

4 Nzomepust u ee | KoMOMHUPOBAHHBIN | YIJIEPOIHOTO CKEJIETA: PA3BETBICHHBIN,

BU/JIBI YPOK LIUKINYECKUN U alIUKINYECKUH.
PaznuuaTh NOHATHS «ANIEKTPOHHAS

5 Tunsr KoMOuHUpOBaHHEI | 000JI0YKa» H «3JIEKTPOHHAS OPOMTAIIb)
XUMHYECKHX YPOK OOBACHATH MEXaHU3M 00pa30BaHUS U
peakuuii B O0COOCHHOCTH G- U T- CBSI3EH
OpraHUYecKOi [lepeuncnsTh MPUHIUIIBI
XUMHUHI KJ1acCU(UKALUU OpraHUYECKUX

COCTUHEHUN

OnpenensaTs NpuHAAIEKHOCTh
OpPraHMYECKOTO BEIIECTBA K TOMY WJIH
HMHOMY KJIacCy IO CTPYKTYpHOM
dhopmyie.

6 Pemenue 3anau VYpok- npaktukyM | IIpuMeHeHne TeopeTHUecKnX 3HAaHUM ISt
Ha HaXO0XKJIEHUE pelIeHns 3a/1a4 pa3HOro YpOBHS
bopmybl
BEIIECTBA

Yr11eBOAOPOABI H UX NPHPOJHBbIC HCTOYHHKH
7 ATKaHBbI VYpok ycBoeHus | Onpenenstb NpuHAAIEKHOCTh

HOBBIX 3HAHUU

COCIMHEHUH K aJIKaHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYJI.
JlaBaTh Ha3BaHUS aIKaHAM I10
MEKIYHAPOAHOW HOMEHKIIATYPE.




XapakTepru30BaTh COCTAB U CBOMCTBA
BAKHEHILNX IIPEICTABUTEINICH aJIKAHOB.

AJKeHEBI

Ypok ycBoeHus
HOBBIX 3HAHUU

Onpenenars TPUHAIIEKHOCTh
COCIUHCEHMH K aJIKeHaM Ha OCHOBE
aHaJii3a COCTaBa MX MOJICKYIL.
JlaBaTh Ha3BaHMS alKEHAM IO
MEKIyHApOJHON HOMEHKJIAType.

IAJIKaJUEHDI.
Kayayku

Ypok ycBoeHus
HOBBIX 3HAHUU

Ornpenenars NPUHAJJICKHOCTD
COEJMHEHUH K aJKa/JieHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUs aJIKeAUEHAM I10
MEXKIyHApOAHOW HOMEHKIIATYPE.
XapakTepu30BaTh COCTaB U CBOWCTBA
BAKHEUILNX MPEICTaBUTEICH
QJIKaTUCHOB.

Oco3HaBaTh 3HAYUUMOCTh POJIU
OTEYECTBEHHOI'0 YYEHOTO B [TOJyYEHUU
IEPBOr0 CUHTETUYECKOI0 KaydyKa.

10

AJKUHEBI

Ypok-
WCCIIeIOBaHKE

Ornpenenars NPUHAJICKHOCTD
COEJIMHEHUH K aJIKHHAM Ha OCHOBE
aHalIM3a COCTAaBA UX MOJIEKYIL.

JlaBaTh Ha3BaHUs aJIKUHAM I10
MEXAYHApOJIHON HOMEHKIIATYype.
XapakTepu3oBaTh COCTaB, CBOMCTBA U
MIPUMEHEHHE alleTHIIeHa. Y CTaHaBJIUBATh
IIPUYMHHO-CJIEICTBEHHYIO CBSI3b MEXKIY
COCTaBOM, CTPOEHHEM MOJIEKYI,
CBOMCTBAaMM U IPUMEHEHNUEM allCTHIICHA.
PaznmmuaTh MOHATHS «TOMOJIOTY B
«HA30MEp» I AJTKUHOB

11

Apensl

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu30BaTh COCTaB, CBOMCTBA
npuMeHeHne OeH3o0a.

VYcraHaBnMBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEXJly COCTAaBOM,
CTPOECHHEM MOJIEKYJI, CBOUCTBAMH U
pUMeHEeHHeM OeH301a.

Habmrogate XUMUYECKHI YKCTIEPUMEHT C
(UKCUPOBATh €r0 Pe3yIbTaThl

12

T'eneTnueckas
CBSI3b MEXIY
Ki1accamu YB

KomOun1poBaHHbBIN

YPOK

OCYI].[CCTBJ'ISITB TCHCTUYCCKYIO CBA3b
MCXKAY KJIacCaMu COE€IMHEHUI

13

[Ipupoauslii u
MONYTHBIN Ta3bl
KameHnHbIi1
yroJib U €ro
nepepaboTka

Ypok-
UCCIIeIOBaHKE

XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJIeHUs IepepabOTKU U
UCIOJIb30BAHUS TPUPOIHOTO rasa.
CpaBHHBATh HAXOXKICHUE B IPUPOJIE H
COCTaB NMPHUPOJIHOTO U TIOMYTHBIX Ia30B.
XapakTepu30BaTh COCTaB U OCHOBHBIE
HampaBJIeHUs epepaboTKU U
UCIOJIb30BAHUS TOIYTHOIO Ta3a
XapakTepu30BaTh OCHOBHBIE MTPOAYKTHI
KOKCOXMMHUYECKOT0 MPOU3BOJICTBA.




OmnuceiBaTh 00J1aCTH TPUMEHEHUS
KOKCOBOTI'O T'a3a, aMMHAaYHOMN BOJHI,
KaMEHHOYTOJIbHOM CMOJIbI, KOKCA.
Oco3HaBaTh HEOOXOIUMOCTh
ra3uuKanuu KaMEHHOTO YIJIs, Kak
aJIbTEpHATUBBI IPUPOJTHOMY Irasy.

14 Hedts 1 VYpok ycBoeHus | XapakTepHU30BaTh COCTaB U OCHOBHBIE
CIocoObI €€ HOBBIX 3HAHUI HanpaBJIeHUs epepaboTKu HePTH.
nepepadoTKu Paznuuare HeTsIHBIC PpaKkIuu U
OIKCBIBATH O0JIACTH UX MIPUMEHEHHUS.
Oco3HaBaTh HEOOXOMMOCTh
XUMHUYECKHX CIIOCOOOB MOBBIIICHUS
KayecTBa OeH3MHa
15 Kop. Ne 1 VYpok — KOHTpoJs | BBIMONHATE TeCTh, perare 3a1a4u U
«Teopus 3HAHUU YIIPAKHEHMUS 110 TEME.
CTPOCHUS o0yyaroImuxcst [IpoBOIUTH OLIEHKY COOCTBEHHBIX
OpPTraHUYeCKUX JOCTHKEHUH B YCBOCHHH TEMBI.
COEIMHEHUMN KoppekTrpoBatk cBOU 3HaHUS B
AM. COOTBETCTBHUH C TUIAHUPYEMBIM
Bbyrneposa. pe3ynbTaToOM
YrneBoropoab»
Kucjiopoa- u a3orcoiep:kaiiue opraHuyeckue coeJuHeHus
16 OpnHoaToMHbIE VYpok ycBoenus | KnaccuduumpoBaTh CUpTHI IO UX
CIHPTHI HOBBIX 3HAaHUM aTOMHOCTH.
MHoroaToMHbI€ XapakTepru3oBaThb CTPOECHHE, CBOMCTBA,
CIHPTHI CrocoO0bl NOJTYYEeHUs U 00J1acTh
MPUMEHEHHSI MHOTOATOMHBIX CITUPTOB.
WnentudunupoBats MHOrOaTOMHbBIE
CIIHPTHI C TOMOIIBIO Ka4eCTBEHHON
peakuuu.
Habumonate, caMoCTOSTENEHO TPOBOIUTH
Y ONHMCHIBATh XMMUYECKHI SKCIEPUMEHT
17 ®denon KomOunupoBaHHbIil | XapakTepru3oBaTh CTPOECHUE, CBOMCTBA,
YPOK CocoObI NOJTYYEeHUsI U 00JacTh
npuMeHeHus (eHoua.
Wnentuduiuposats (GEeHOIN ¢ TOMOLIBIO
Ka4EeCTBEHHBIX PEAKIUM.
Cobmroiate mpaBuiia 6€30MacHOTo
oOparenus ¢ heHOIoM
18 Anberuas u VYpok ycBoeHust | XapakTepu30BaTh CTPOEHHUE, CBOWCTBA,
KETOHBI HOBBIX 3HAHUH CTMOCOOBI OTYYCHHUS U 00JIaCTH
pUMeHEeHHs (hopMalIbJIeTHAA U
areTanbpJeruaa.
WnentudunmpoBats anbaeruibl ¢
MTOMOIIIBI0 KAYECTBEHHBIX PEAKITHIA.
19 KapOonoBsie VYpok ycBoeHust | XapakTepu30BaTh CTPOEHHUE, CBOWCTBA,
KHCJIOTBI HOBBIX 3HAaHUM CrocoObl NOTY4YEeHUs U 00J1acTh

IIPUMEHEHHUsI MyPaBbUHOU U YKCYCHOU
KHCJIIOT.

Paznnuath o01iee, 0cOOEHHOE U
€IMHUYHOE B CTPOCHUU M CBOMCTBAX




OpraHn4ecKux (MypaBbHHOU U
YKCYCHOMN) M HEOPTaHUYECKUX KHCIIOT.
HaGmronate, mpoBOIUTE, OIMCHIBATH U
(uKCUpOBATH Pe3yIbTATHI
JEMOHCTPAIIMOHHOTO ¥ JJa0OPaTOPHOTO
XUMHAYECKHUX 3KCTIEPHUMEHTOB.
Co0umoaTh nmpaBuia KOIOTHIECKU
IPaMOTHOI'O U O€3011aCHOr0 0OpaleHusl ¢
KapOOHOBBIMHU KHCJIOTAMHU

20

I'eneTnueckas
CBSI3b MEXKIY
KJaccaMu
COE€IMHEHUN

KomOuHMpoBaHHbBIN
YpPOK

OCYH.[CCTBHSITL TCHCTUYCCKYIO CBA3b
MCKIY KilaCCaMU COG,Z[I/IHCHI/Iﬁ

21

CroxHbie
3¢upsI.

Ypok ycBoeHUs
HOBBIX 3HAHUU

22

Kupsl.
Moronue
CpeacTBa

YpOK NpakTUKyM

OnwuceIBaTh peakuuu 3TepuuKanum KaxK
00paTHMOii OOMEHHBIH MPOLIECC MEKTY
KHCJIOTaMU U CIIUPTaMHU.
XapaxkTepu30BaTh CTPOCHHE, CBOMCTRA,
CIIOCOOBI TIOYYEHUS ¥ 00JIACTH
HPUMEHEHHS KUPOB.

VYcranaBiauBaTh 3aBUCHMOCTD MCKOY
(bHU3MYECKUMHU CBOMCTBAMHU KHUPOB,
COCTaBOM MX MOJICKYJ U
HPOUCXOKICHUCM.

Y [IPOU3BOJCTBO TBEPABIX JKUPOB HA
OCHOBE PaCTUTEILHBIX Macell.
Hab6mronaTe, mpoBOIUTE, ONMUCHIBATH U
(buKCUPOBATh PE3yIbTATHI
JIMOHCTPAIIMOHHOTO U Ta00PaTOPHOTO
XUMHUYECKHX 3KCIIEPUMEHTOB

23

Yrnesoanl

Ypok ycBOoeHHUs
HOBBIX 3HAHUU

OnpenensaTs NpuHAAIEKHOCTh
OpPTraHWYECKHUX COCTMHEHHM K YIJIEBOJIAM.
Pasnnuats MOHO-, 11~ ¥ TIOJIMCAaXapHUabl
10 UX CHOCOOHOCTH K TUAPOIIH3Y.
[IpuBOIUTE IPUMEPHI IIPEICTABUTEIIEH
Ka)XJI0M TpyIIbl YIJIEBOJIOB.

Habmtonate, mpoBOAUTE, ONUCHIBATH U
(bUKCUpPOBATh PE3yNIbTATHI
JIEMOHCTPAIIMOHHOTO U J1a00paToOpHOTro
XUMHUYECKHX IKCIIEPUMEHTOB

24

AMUHEBI

Ypok-
Hccae0BaHue

OnpenensaTs MPUHAIICKHOCTD
OpPraHUYECKOT0 COETMHEHUSI K aMUHAM
Ha OCHOBE aHAJIM3a COCTaBa €ro MOJICKYJI.
XapakTepu3oBaTh CTPOEHHUE, CBOICTBA,
CIIOCOOBI TIOTYYCHUSI i 00JIaCTH
MIPUMEHEHHUS AaHUJIMHA.
ApPryMeHTHpOBaTh YyBCTBO F'OPAOCTH 32
JIOCTUKEHHSI OTEYECTBEHHOMN
OPraHN4YeCKON XUMHUH.

25

AMHUHOKHCIIOTHI.

benkn

Ypok ycBoeHus
HOBBIX 3HAHUU

OHpeI[eJISITB MNPUHAJICIKHOCTD
OPTraHN4YCCKOIo COCAMHCHUA K




aMHHOKHCJIOTaM Ha OCHOBE aHaJIM3a
COCTaBa UX MOJIEKYIL.
XapakTepr3oBaTh CBOMCTBA
AMHHOKHUCIIOT KaK aM()OTEpHBIX
coeuHeHM. Pa3nuyars peakuuun
MMOJUKOHICHCALMH M IIEOTUIHBIC CBI3H
XapakTepu3oBaTh COCTaB, CTPOCHHE,
CTPYKTYpY U CBOHCTBA OEJIKOB.
NnentudurupoBars Oeaku.
OnuceIBaTh OMOJIOTOYECKHE CBOMCTBA
OCJIKOB HAa OCHOBE MEKITPEIMETHBIX
CBSI3€HM XMMHUU U OUOJIOTUH

26 HyxnenHosele VYpok ycBoeHuss | OOBACHATH OMOJIOIMUYECKYIO POJIb
KHCJIOThI HOBBIX 3HAHUI HYKJIEHHOBBIX KHUCJIOT
27 ['eneTnueckas VYpok-nipaktukyMm | OCyIiecTBIATh T€HETHUECKYIO CBA3b
CBSI3b KJIACCOB MEX]ly KJ1acCaMy CO€TMHEHUN
OpPraHUYeCKUX
COCTMHEHU N
28 IT.p. Ne 1. VYpoxk-npaktukym | IIpoBoauts, HaOar01aTh U ONUCHIBATH
WNnentudukanus XUMHYECKUN KCIIEPUMEHT IJIsI
OpPraHUYeCKUX HOJTBEPIK/ICHHUS CTPOCHUS U CBOMCTB
COCIMHEHU I Pa3JINYHBIX OPraHUYECKUX COCAVHEHUN,
a TaKk)Ke UX UJIEHTU()UKALUU C TOMOILBIO
Ka4EeCTBEHHBIX PEaKIUi
29 K.p. Ne2 YPOK — KOHTpOJIsL | BEIMOJIHATH TECTHI, pelIaTh 3aa4u U
«Kucnopon- n 3HAHWUI YIPAKHEHUS 110 TEME.
a30TCoJEpKaIINe ITpoBOIUTH OLIEHKY COOCTBEHHBIX
OpraHuyecKue JOCTUKEHUH B YCBOCHUU TEMBI.
COEIMHEHUS» KoppektupoBars cBOM 3HaHUS B
COOTBETCTBUHU C IJIAHUPYEMBIM
pE3yJIBTaTOM
Opraanyeckasi XuMus 1 0011EeCTBO
30 buorexnomorus Ypok ycBoeHus OOBACHATH, UTO TaKOE OMOTEXHOIOTHS,
HOBBIX 3HAHUHI TeHHas (WM FeHEeTUYEeCcKas) NHKEHEepHUs,
KJIETOYHAs! MH)KEHEpHsi, OMosornyeckas
UHXXEHEpUsl, KIOHUPOBAHUE,
MMMOOUITN30BaHHbIE ()EPMEHTHI.
XapakTepu3oBaTh poiib OMOTEXHOJIIOTUI
B PEILIEHUH MPOJAOBOJIbCTBEHHOMN
pOoOJIEMBI U COXPAHEHHH 3]I0POBbSI
YyeJloBeKa
31 [Tonumepst VYpok- npaktukyM | KnaccuduuumpoBaT  moiaumepsl 1O
[Tnactmaccel U Pa3IMYHBIM OCHOBAHUSIM.
BOJIOKHA Paznnuath HCKYCCTBEHHBIE IOJMMEDSI,
KJIacCCU(PUITUPOBATH 170'¢ u
WJUIIOCTPUPOBATh  IPYMINBl  [TOJIMMEPOB
IIPUMEPAMHU.
VYcraHnaBnuBarth CBSI3U MEXIY
CBOWCTBaMM IOJIMMEPOB U OOJIACTSIMH UX
IIPUMEHEHHUSI
32 ILp Ne 2 | Ypok - npaktukyMm | [IpoBoauTh, HaOMOAATh M ONHUCHIBATH




Pacnio3znaBanue
IIaCTMAacc u
BOJIOKOH

XHUMHYCSCKHI SKCIICPUMCHT JUIA
I/IILCHTI/I(i)I/IKaLII/II/I mIacTMacC M1 BOJIOKOH C
IIOMOIIBIO KAYCCTBCHHBIX pCaKHI/Iﬁ

33

Buramunbl
DepMEeHTHI

KomMmOnHupOBaHHBII

YpPOK

OnpenensiTb 3HAYEHHE BUTAMUHOB JUIS
KHU3HEIEATSIFPHOCTH OpraHu3Ma. YMeTb
UCIIONIb30BaTh B IIOBCEJHEBHON JKHU3HU
3HaHUS O BUTAMHHAX 3HATh ONpPEACICHUS
HOHSATUA  «pEPMEHTBI»,  «TOPMOHBIY;
0cOOEHHOCTH  JIeMcTBUSL  (hEPMEHTOB:
CEJICKTUBHOCTb, 3¢ PEeKTUBHOCTB,
3aBUCUMOCTh JIeHCTBHS ()EPMEHTOB OT
Temnepatypsl U pH cpeabl pactBopa;
o0acTi MpUMeHeHus! GEPMEHTOB B OBITY
U TIPOMBILIUIEHHOCTH.

YMeTh HUCNONAb30BaTh B MOBCEIHEBHOM
YKU3HU 3HaHUsA 0 (hepMeHTax

34

['opmoHBI
JlexapctBa

KoMmOnHMpOBaHHBII

YpPOK

[TpuBoauTH MepBI npopUIAKTUKN
CaxapHOro nuabera, MOCJIC/ICTBHS
npreMa HapKOTUYECKUX ITPEraparoB.
YMeTp  XapakTepu3oBaThb  3HAYEHHUE
TOPMOHOB  JUISL  JKU3HEJEATEIbHOCTH
KUBOTO OpraHu3Ma; 3HaTh OINpeAeSICHUs
HNOHATHH  «IEKapCTBEHHBIE CPENICTBAY,
«aHTHOUOTHKHY, «@HaJbIEeTUKNY,
«AQHTHCETITUKNY; npecTaBuTeNei
JIEKapCTBEHHBIX CPEJCTB; MOCIEACTBUS
npreMa HapKOTHYECKUX MPEernaparoB.
YMeTh HCIOoNIb30BaTh MPUOOPETEHHBIE
3HaHUS M YMEHUS B IPaKTHYECKOH
JESTEIbBHOCTH M TIOBCEHEBHON KU3HU
111 6€3011aCHOT0 OOpaIlleHus C JIEKapCTB.
CpeaCcTBaMU

11 kaacce

Jara

Inan

dakr

Tema ypoka

®opma
OpPraHM3anuu

ypoKa

Buabl yueOHoii 1eATeIbHOCTH

CTpoeHue BelecTB

OCHOBHBIE CBEICHUS

O CTPOCHHUH aTOMa

VYpok ycBoeHus
HOBBIX 3HAaHUN

ApryMeHTHpPOBATH CI0KHOE
CTPOEHHE aToMa KaK CHUCTEMBI,
COCTOSIIEN U3 SIApa U JIEKTPOHHOU
000JI0YKH.

XapakTepru3oBaTh YPOBHU CTPOCHUS
BELIECTBA.

OnuceiBaTh yCTPOUCTBO U padboTy
bonpmoro axpoHHOro Koyutanaepa

[Tepuoanueckas
cucTeMa
XHUMHYECKHX
sanemenToB /I. M.
Meupeneena B CBETE

Ypok ycBoeHus
HOBBIX 3HAHUN

OnuchIBaTh CTPOCHUEM aTOMa
XHMUYECKOI0 3JICMCHTA Ha OCHOBE
€ro TOJIOKEHUS B IEPUOTUUECKON
cucteme /1. . Menpaeneena.
3anuchIBaTh JICKTPOHHBIE 1




YUEHHS O CTPOECHUU
aToMa

3JIEKTPOHHO-TpadudecKkre GopMyJTbl
XUMHUYCCKHUX DJICMECHTOB.
OnpenensTb OTHOLICHHE
XHUMHUYECKOT0 3JIEMEHTA K
ornpeaenEHHOMY 3JIEKTPOHHOMY
CEMEHUCTBY

CpaBHeHMe
Ilepuonuueckoro
3aKOHA U TEOPHUH
XUMHUYECKOTO
CTpOECHHS Ha
dunocodckoit
OCHOBE

Ypok KOHTpOJIA
3HAHUU

[IpencraBisaTh pa3BUTHE HAyYHBIX
TEOPHI 110 CIIUPAJIM Ha OCHOBE TPEX
¢dopmynuposok Ilepuoauueckoro
3aKOHA U OCHOBHBIX HAIPaBJICHUN
Pa3BUTHS TEOPUU CTPOCHHUS
(XMMHYECKOT0, 3EKTPOHHOTO U
IPOCTPAHCTBEHHOTIO).
XapakTepu3oBaTh pOJib IIPAKTUKH B
CTaHOBJICHUH U Pa3BUTUHU
XAMHYECKON TEOPHUHU.
AprymMeHTHpOBaTh YyBCTBO
TOPAOCTH 32 JOCTHKEHUS
OTE€YECTBEHHON XMMHHU U BKJIAJL
POCCUICKHX YYEHBIX B MUPOBYIO

HayKy

Honnas xuMudaeckas
CBSI3b U HOHHBIC
KPHUCTAJUIMYECKUE
pelmeTKn

Ypok —
WCCIIeIOBaHKE

XapakTepru30BaTh HOHHYIO CBA3b KaK
CBSI3b MEXKIY HOHAMH,
o0pa3yroIuMUcs B pe3yJibTaTe
OTJa4M WUJIU NTpUEMa JIEKTPOHOB
aTOMaMU WJIM FpyHiaMHu aTOMOB.
Omnpenensats NpuHAAIEKHOCT
HMOHOB K TOM WJIA HHOM IpyIIe Ha
OCHOBaHUU X 3apsja U COCTaBa.
XapaktepuszoBaTh GU3HUIECKUE
CBOMCTBA BELIECTB C HOHHOM CBS3BIO,
Kak (YHKIIMIO BUJa XUMUYECKOU
CBSI3M U TUIIA KPUCTAJUINYECKOU
peIETKU

KoBanenTHas
XUMHYECKAS CBA3b.
ATOMHEBIE U
MOJICKYJISIPHBIE
KpUCTAJUTMYECKUE
pemETKU

Ypok ycBOeHHUs
HOBBIX 3HAHUU

OnuceIBaTh KOBAJIGHTHYIO CBSI3b, KaK
pe3yabTaT o0pa3oBaHMs OOITHX
3JEKTPOHHBIX Tap WK KaK
pe3ybTaT MEPEKPHIBAHMS
INEKTPOHHBIX OpOUTATICH.
KnaccudumupoBaTts KoBaJIeHTHBIC
cBs13u 1o D0, KPaTHOCTH U CIIOCO0Y
MEePEKPBIBAHUS YJIEKTPOHHBIX
opoOuraneii.

XapaktepuzoBaTh (U3UIECCKUE
CBOICTBA BEILIECTB C KOBAJIEHTHOU
CBS3BI0, KaK (DYHKITUIO KOBAJICHTHOM
CBSI3U U TUIA KPUCTAININYECKON
pEemETKU

Merannnueckas
XUMHUYECKas CBSI3b

Ypok -
HCCIIeIOBaHKE

XapakTepru30BaTh METALTUIECKYIO
CBSI3b KaK CBS3b MEIKY HOH-
aToMaMM B MCTaJlJlIaX U CIIJIaBax
TTOCPEICTBOM 0000IIECTBIEHHBIX




BQJICHTHBIX 3JIEKTPOHOB.
OOBSCHATH SUHYIO TIPUPOIY
XHMHYCSCKHUX CBSI3CH.
XapakTepu3oBarh (HU3HUECKUE
CBOMCTBa METAJJIOB, KaK (DYHKITHIO
METaJNIMYECKOM CBS3H U
METAJTMYECKON KPUCTAIITNYECKOM
pelETKH

Bonopoanas
XUMHUYECKasl CBSI3b

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3oBaTh BOJOPOIHYIO
CBSI3b KaK OCOOBIM THUIT XMMUYECKOH
CBSI3H.

Paznuyath MEKXMONEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJAOPOIHbBIE
CBSI3H.

PackpsiBaTh posib BOJIOPOTHBIX
CBsI3€i B OpraHHU3aI[MN MOJIEKYI
ounomnosmmepos, — 6enkoB u JJHK, —
Ha OCHOBE MEKIIPEMETHBIX CBSI3EH C
ouoJoruei

ITonmumepsl

KomOuHMpoBaHHBIN
YPOK

XapakTepru30BaTh MOJUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS.
Paznuuate peakuuu moaumMepu3anum
1 TIOJTUKOHACHCAIINH.

OnuceIBaTh BaKHEHIIINE
MPEACTABUTENH IJIACTMACC U
BOJIOKOH M HAa3bIBAaTh 00JaCTH UX
PUMEHEHUS.

VYcraHaBIuBaTH €IMHCTBO
OPraHU4YeCKOM U HEOPTraHUYECKOU
XUMHUHU Ha TPUMEPE HEOPTaHUUECKHUX
MOJIUMEPOB

HucnepcHble
CHUCTEMBI

YPpOK- IpakTUKyM

XapakTepu30BaTh Pa3INUHbIC TUIIBI
JUCTICPCHBIX CUCTEM Ha OCHOBE
arperaTHoOro COCTOSIHUSI TUCTIEPCHOM
(ha3bl M TUCTIEPCHOHHOM CPEJIBI.
PackpbIBaTh poiib pa3IUYHBIX TUIIOB
JUCTICPCHBIX CHCTEM B KU3HU
MIPUPOBI U 00IIIEeCTBA.

[IpoBoauTh, HAOTIOIATE U
OIIUCBHIBATH XUMHYECKUH
IKCIIEPUMEHT

XuMHYECKHE PeaKIMH

10

Knaccudukanus
XMUMHYECKUX PEaKIUi

Ypok ycBoeHus
HOBBIX 3HAHUU

OnpenensTb NPUHAAIEKHOCTD
XUMHYECKON peakIny K TOMY WU
WHOMY TUITy HA OCHOBAHHH I10
Pa3IMYHbIX TPU3HAKOB.
OtpaxaTh Ha MUCbME TETJIOBOU
(D PEeKT XUMUUIECKUX PEaKITUi C




ITOMOIIBI0 TEPMOXUMHUYECKHUX
YpaBHEHUM.

11

Kaccudukanms
XMMHYECKHUX PEAKIUI

KomOnHUpOBaHHBII
YPOK

[TonTBepxnaTh KOJIMUYECTBEHHYIO
XapaKTEPUCTHUKY IK30- U
SHI0TEPMHUECKUX PEeaKLUi
pacdyéramu 110 TEPMOXUMHUYECKUM
YPaBHEHUSIM.

12

CkopocTh
XUMHYECKHX
peakuui

Kom0OuHMpoBaHHbBIN
YpPOK

VYcraHaBiuBaTh 3aBUCUMOCTD
CKOpPOCTH XMMHUYECKOH peakluu oT
MIPUPOABI PEArMPYIOIINX BEIIECTB,
UX KOHLIEHTPALUH, TEMIIEPATYPHI U
IJIOLIA/IA UX COIPUKOCHOBEHHUS.
PackpbIBaTh pojib KaTaau3aTopoB
KaK (paKTOpOB YBEIMUEHHUS CKOPOCTU
XUMHUYECKOH peakluu U
paccMaTpuBaTh HHTHOUTOPHI KaK
«QHTOHUMBI» KaTaJlIU3aTOPOB.
XapaxkTepu3oBaTh (PEepMEHTHI KaKk
OMOJIOrnYecKHe KaTalIu3aToPhbl
0eJIKOBOI MPUPOJIbI U PaCKpPhIBATh
UX POJIb B IPOTEKAHUU
OMOXMMHUYECKHUX PEeaKIUii Ha OCHOBE
MEKIIPEIMETHBIX CBs3€il ¢
OMOJIOrHEH.

IIpoBouTh, HAOMIOAATE U
OIMCHIBATh XUMHUYECKUH
9KCIIEPUMEHT

13

O6partumocTh
XUMHYECKHUX
peaKunii.
XHUMHYECKOE
paBHOBECHE H
CITIOCOOBI €Tr0
CMCIIICHUA

VYPpoK - IpakTUKyM

OnuceIBaTh COCTOSHUS XUMHYECKOTO
paBHOBECHS U TIpejIaraTh CriocoObl
€ro CMEIEHUsI B HEOOXOANUMYIO
CTOPOHY Ha OCHOBE aHaIu3a
XapaKTEPUCTUKU PEAKIINH U
npuHuuna Jle-1larense.

[IpoBoauTh, HAOIIOMATE U
OIMMCHIBATh XUMHUYECKUHN
SKCIIEPUMEHT

14

I'unponns

Ypok ycBoeHus
HOBBIX 3HAHUU

OnpenensTs TUI THIPOJIN3a COJIH Ha
OCHOBE aHaJIn3a e€ COCTaBa.
KnaccudunumposaTs ruiponus conei
110 KaTHOHY U aHUOHY.

15

I'unponns

YPpoK- IpakTUKyM

XapakTepu3oBaTh pojib THIPOIU3A
OpPTraHWYECKUX COCTMHECHHH, KaK
XAMHYECKOH OCHOBELI 0OMEHa
BEILIECTB U SHEPTHUH B KUBBIX
opraHu3max.

[IpoBoauTh, HAOTIOIATE U
OIMMCHIBATh XUMHUYECKUHN
SKCTICPUMEHT

16

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHEIE
peakuuu

Ypok —
HCCIIeIOBaHKE

OHpeI[eJISITB OKHCIINTCIBHO-
BOCCTAaHOBUTCJIbHBIC PCAKIINHN KaK
IponeCcChbl C UBMCHCHHUEM CTEICHEH
OKHCJICHHSA 3JICMCHTOB BCUICCTB,




YYacTBYIOIINX B PEAKITUH.
PaznmuuaTth OKUCIUTENH U
BOCCTaHOBUTEIb, MPOIECCHI
OKHCJIEHHUS 1 BOCCTAHOBJICHHUS.

17

DIIEKTPOJIN3
pacIuiaBoB U
pPacTBOPOB.

Ypok ycBoeHus
HOBBIX 3HAHUM

OnuchIBaTh IEKTPOIU3 KaK
OKHUCJINTEIbHO-BOCCTAHOBUTEIIbHBII
nporiecc.

Pa3nnuath 31€KTponIu3 paciuiaBoB U
BOJIHBIX PaCTBOPOB.
XapakTepu30BaTh IPaKTUIECKOE
3Ha4YEeHHUE JIEKTPOJIN3a Ha IPUMEpE
II0JIyY€HUSI aKTUBHBIX METAJJIOB U
HEMETAJJIOB, a TAKXKe
rajlbBaHOIUIACTUKH, FAJIbBAHOCTETUH,
paUHUPOBAaHMH LIBETHBIX METAJIIOB

18

[IpakTrueckoe
IIPUMEHEHNE
JIIEKTPOJIA3A

KomOuHMpoBaHHBIN
YPOK

XapakTepu3oBaTh MPaAKTUYECKOE
3Ha4YEeHHUE JIEKTPOJIN3a Ha IPUMEpE
HOJIyYEHUS! aKTUBHBIX METAJIIIOB U
HEMETAJJIOB, a TAKXKe
rajlbBaHOIUIACTUKH, FAJIbBAHOCTETUH,
paUHUPOBAaHMM LIBETHBIX METAJIIOB

19

[Lp. Ne 1. Pemienune
AKCIEPUMEHTAIbHbBIX
3a1a4 110 TeME
«XuUMHUecKas
pEAKLIHS»

YPpoK- IpakTUKyM

[InanupoBaTh, IPOBOIUTH
HaOJI0/1aTh M ONMCHIBATH
XUMHUUYECKUN SKCIIEPUMEHT C
COOJIIO/ICHHEM NPAaBUI TEXHUKU
0e301acHOCTH

20

IToBTOpEHME U
00001eHne
U3Y4YEHHOI'O
Marepuana

Ypok 0600611eHus u
CUCTEMAaTH3AIHH
3HAaHUU

BBINOSHATE TECTHI, peIIaTh 3aJa4u U
yIpaXHEHUS 110 TEME.

ITpoBOIUTH OLIEHKY COOCTBEHHBIX
JOCTUKEHUH B YCBOGHUU TEMBI.
KoppektupoBarb cBOM 3HaHUS B
COOTBETCTBUHU C IJIAHUPYEMBIM
pE3yJIBTaTOM

21

K.p. Ne 1 «Ctpoenue
BEIISCTBA.
XnMuaeckas
[peaKius»

KoHTposbHO-
o0o0marnmit ypok

BBINOAHATE TECTHI, peIiaTh 3aa4u U
YOPAKHEHUS TI0 TEME.

[IpoBOAUTH OlIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHUH TEMBI.
KoppektupoBaTts CcBOM 3HaHHS B
COOTBETCTBUM  C  IUIAHHUPYEMBIM
pe3yabTaTOM

BeniecrBa u ux cBoiicTBa

22

Meranbl

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapaktepuzoBaTh (PuU3NUECKHE U
XUMHUYECKHE CBOMCTBA METAJUIOB Kak
(GYHKIIMIO CTpOEHUS WX aTOMOB H
KpUCTAJIJIOB Ha OCHOBE
MpEeJICTaBICHUI 00 OBP Hu
MOJIOKEHUS METaJIOB B
3IEKTPOXUMHUYECKOM pany
HaIpsHKECHUN.

HaOumromaTh 1 OonuChIBaThH
XUMHYECKUN SKCITEPUMEHT

23

Hewmeraebl.

YPOK — IPaKTUKYM

OnuceiBaTh 0COOEHHOCTH




biiaroponbie rassl

MOJIOXKEHUSI HEMETAIOB B
[lepuoguueckoii Tabaune /. 1.
MeHeneeBa, CTpO€HHE UX aTOMOB U
KPHUCTAJLJIOB.

CpaBHHMBATB CITIOCOOHOCTH K
AJUIOTPOIUU C METaJUIaAMHU.
XapakTepu3oBaTh 00ITHE
XHMUYCCKHE CBOMCTBA HEMETAJIOB B
ceere OBP u ux monoxeHus
HEMETAJIJIOB B PSIIY
3JIEKTPOOTPHUIIATEIIHHOCTH.
Hab6mromaTtes 1 onuceIBaTh
XUMUYECKUM SKCTICPUMEHT

24

Kucnotsl
HEOpPraHUYECKHUE U
OPraHUYEeCKHe

KomOuHMpoBaHHBIN
YPOK

CooTHOCHUTb NpecTaBUTENEN
OpPraHWYECKUX U HEOPraHUYECKUX
KHUCJIOT C COOTBETCTBYIOILICH
KJIaCCU(PMKAIIMOHHOMN TPYIION.
OmnuceiBaTh 00IIHE CBOMCTBA
OpPraHUYECKUX U HEOPraHUYECKUX
KucIoT B cBere TO/] u ¢ mo3unuun
OKHUCJICHUSI-BOCCTAHOBJICHUS
KaTHOHA BOJOPO/a WM aHUOHA
KHCJIOTHOT'O OCTaTKa.
OnpenensiTh 0COOEHHOCTH
XMMHYECKHUX CBOMCTB a30THOM,
KOHUEHTPUPOBAHHOM CEPHOU 1
MYpPaBbUHOM KHCIIOT.

[IpoBoauTh, HAOMIOIATH U OOBICHITH
pE3yNbTaThl IPOBEAEHHOTO
XUMHUYECKOTO IKCTIEPUMEHTA

25

OcHoBaHuA
HEOpPTaHWYECKUEC U
OpraHHYecKue

Ypok ycBOeHHUs
HOBBIX 3HAHUU

OnuceIBaTh HEOPraHUYECKHE
ocHoBaHus B cBeTe TO/I.
XapakTepu3oBaTh CBOMCTBA
OPraHUYeCKUX U HEOPTraHUYECKUX
OECKUIOPOIHBIX OCHOBAHH B
CBETE IPOTOHHOM TEOPUHU.
[IpoBoauTh, HAOMIONATE U
OIMMCHIBATh XUMUYECKUM
SKCIIEPUMEHT

26

AmMdoTtepHbie
COEIMHEHUS
HEOpraHUYeCcKue 1
OpraHMYECKHE

VYpoK - IpakTUKyM

XapakTepru30BaTh OPraHUYECKUE U
Heopranudeckue aMmpoTepHbIe
COEIMHEHMS KaK BEIIECTBA C
JIBOMCTBEHHON (YHKIIMEH KMCIOTHO-
OCHOBHBIX CBOMCTB.
AprymeHTHpoBaTh CBOWCTBA
AMUHOKHCIIOT KaK aM(pOTEPHBIX
OpPraHUYECKUX COCIUHEHUM.
PackpriBath Ha OCHOBE
MEXKIIPEAMETHBIX CBA3EH C
Ouosiorueit pojib AMUHOKHCIIOT B
OpraHu3alyy )KU3HU

27

Comn

Ypok -

XapakTepru3oBaTh COJIU




HUCCIENOBAHE

OpPraHMYECKUX U HEOPTaHUUECKUX
KHUCJIOT B CBETE TEOPUH
ANEKTPOIUTUYECKON TUCCOLIUAIUH.
CooTHOCHUTB MpeCTaBUTENIEH COJeh
OpPraHUYECKUX U HEOPTraHUUECKUX
KHUCJIOT C COOTBETCTBYIOIICH
KJIaCCU(DUKAITMOHHOM TPYIIITOH.
XapakTepu30BaTh KECTKOCTh BOJIBI U
npejiaraTh crnocoObl €€ ycTpaHeHHUs.
OmnuceiBaTh 0011IME CBOWCTBA COJIEH
B cBete TO/I.

[IpoBoauTH, HAOIONATE U
OTHCHIBATh XUMUYECKUI
SKCIEPUMEHT

28

[IpakTnueckas
paborta Ne 2.
Pemenne
AKCIEPUMEHTAIbHbBIX
3a1a4 110 TeME
«BemntecTBa n ux
CBOMCTBa»

KomOuHMpoBaHHBIN
YPOK

[InanupoBaTh, IPOBOIUTS,
HaOJIr0/1aTh M ONMCHIBATH
XUMHUUYECKUN SKCIIEPUMEHT C
COOJIFO/ICHHEM IIPAaBUI TEXHUKU
0e3omacHOCTH

29

IToBTOpEHME M
0000111IeHE TEMBI

VYPpOK - IpakTUKyM

BbINONHATE TECTHI, peliaTh 3aJ1a4u U
YIPaXHEHUSI 110 TEME.

[IpoBOaNTH OLIEHKY COOCTBEHHBIX
JOCTUKEHHUM B YCBOCHUH TEMBI.
KoppektupoBath cBOM 3HaHUS B
COOTBETCTBUH C IIJIAHUPYEMBIM
pE3yIbTATOM

30

KonTponbHas
paborta No 2
«BemectBa u HUX
CBOMCTBa»

KonTponsHo-
00006mIaronuit ypox

BBITIOTHATE TECTHI, peliaTh 3aa41 U
YIIPQKHEHHS 110 TEME.

[TpoBOAKTH OIIEHKY COOCTBEHHBIX
ITOCTHKCHHUI B YCBOCHUU TEMBI.
KoppekTtupoBath CBOM 3HAHUS B
COOTBETCTBUH C INIAHUPYESMBIM
€3yJIbTaTOM

Xumusa u

COBpeMEeHHO0e 00111eCTBO

31

XuMu4yeckas
TEXHOJIOTUS

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3oBaTh XUMHUECKYIO
TEXHOJIOTHIO KaK
MIPOU3BOIUTENBHYIO CHITYy O0IIIeCTBa.
OnuchIBaTh XUMHUYECKHUE TTPOIIECCHI,
JeXalllue B OCHOBE TPOU3BOCTBA
aMMHaKa ¥ METaHoJIa, ¢ IIOMOIIILIO
POIHOTrO SI3bIKA U SI3bIKA XUMUH.
YcraHaBnvBaTh aHAJIOTUU MEKTY
JBYMs TPOU3BOJICTBAMHU.
dopMynHpoBaTh OOIIHE HAYIHBIC
MPUHIUIIBI XUMHUYECKOTO

TIPOU3BOJICTBA




32

Xumudaeckas
rPaMOTHOCTh KaK
KOMIIOHEHT 00IIel
KYJIBTYpBI 4eJIOBEeKa

Ypok — mpakTuKyM

ApryMeHTHpoBaTh HEOOXOIUMOCTh
XUMUYECKON I'PaAMOTHOCTH KaK
KOMITIOHEHTa OOIEKYJIbTYPHON
KOMIIETEHTHOCTH Y€JIOBEKA.

VYMeTh nosy4aTts HE0OX0IUMYIO
nH(POPMAIIHIO C MAPKUPOBOK HA
YIIAKOBKAaX pa3IN4HbIX
MPOMBIIIJIEHHBIX U
IIPOJOBOJILCTBEHHBIX TOBAPOB
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O06o01menue u
CUCTEMATH3ALM
3HaHUH 110 KypCy

BBITTONHATE TECTBI, PEIIATH 3a4a4U U
YIIPaKHEHHUS 110 TEME.

[TpoBOIUTH OIIEHKY COOCTBEHHBIX
OCTUKEHUM B YCBOCHUU TEMBI.
KoppektupoBaTte CcBOM 3HaHMS B
COOTBETCTBUM  C  IUIAHUPYEMBIM

pe3yJIbTaToOM

Pezepe — 1 uac - «Pewenue pacuemnuix 3a0auy




Kputepuu onieHnBaHuS JOCTUKEHUM 00Yy4arOIINUXCS

OcHoBHas 3a/1a4a U KPUTEPHUM OLIEHKH — OBJIAJICHUE CUCTEMOM y4eOHBIX JEHCTBUH C
U3y4aeMbIM YYEOHBIM MaTEPHATIOM.

Cucrema OLIEHKH BKIIIOYAET B Ce0sl BHYTPEHHIO (OCYIIECTBISIEMYIO CAMOM IITIKOJION) U
BHEIIHIOK (OCYyIIEeCTBIIsIeMasi BHEITHUMU MO OTHOIICHHIO K IIKOJIE CITy>KO0aMu).

JUJIst OLIEHKH UCIOJIb3yeTCsl MepcoHUuUIMpoBaHHass WH(poOpMalus U aHOHMMHas (He
epCOHUDUITUPOBAHHAS).

[TepcornuIMpoBaHHON OIEHKE IMOJICKAT TOJHKO METANpPEAMETHBIC U MPEAMETHBIC
pe3ynbTaThl U3 010Ka « BRIMYCKHUK HAyUHUTCS».

OreHKa TOCTIDKCHUHA PEATU3yeTCS «METOJIOM CIIOKEHUS, TIPH KOTOPOM (DUKCHPYETCS
JIOCTHKEHUE OTIOPHOTO YPOBHS U €T0 MPEBBILICHUE.

JInsi OLieHMBaHUWS WCIOJB3YIOTCS: CTAaHIAPTU3UPOBAHHBIC TNUCHMEHHBIE M YCTHBIC
paboThl, MPOEKTHI, MpaKTHUUECKHUE paldOThl, JabOpaTopHbiE pPaOOTHI, TECTHI, 3aYETHI,
TBOpUYECKHUE pabOThl, CAMOAHAIN3, CAMOOLICHKA, HAOIIO/ICHUS U TIP.

Turbl 3a1aHUI, KOTOPBIE UCIIOJB3YIOTCS Il OLUEHKH JOCTUKEHUM:

1o popMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;

10 YpPOBHIO TIPOBEPSEMBIX 3HAHUN, YMEHUM, CIOCOOOB JEHCTBHI: 0a30BBIA W
MOBBIIICHHBIN YPOBEHbD;

[0 HCIOJb3YEMBIM CpEJCTBAM: 3aJlaHus JUIsl TMHCbMEHHOM WM YCTHOW Oecebl,
MPaKTUYECKUE 3a/1aHUs], TaOOpaTOPHBIE pabOTHI;

1o ¢hopme TPOBEACHUS: I UHIUBUAYAJTIbHOW UM TPYIIIOBOM paOOTHI.

HToroBas olieHKa CKJIaJbIBACTCS U3:
HAKOTUICHHBIX OIICHOK (XapakTepus3yloT IUHAMHKY OOpa30BaTeNbHBIX JOCTHKEHUH
y4Yaluxcs);
OIICHKH 33 CTaHJApTU3UPOBAHHBIE WTOTOBBIE pabOTHI (XapakTepuU3ylOT YPOBEHb
MPUCBOCHUS CIIOCOOOB JICHCTBHI)

BHyTpeHHIOI0 cHCTEMy OLEHKM Ha CTYIIEHH OCHOBHOIO 00IIero o0pa3oBaHUs
KJIACCU(PUIIMPYETCSI CASAYIOUIUM 00pa30oM U BKJIHOYAET MPOLEAYPHI:

UHAMBHUyaJIbHbIE  pe3yJlbTaThl  yyalluXcsi - B cepe pa3BUTHS Yy  HUX
KOMIIETEHTHOCTHBIX ~ YMEHUW M  HAaBBIKOB, BBIABISIIOTCA B  XOJ€ IICHXOJIOIO-
NeJaroruieckoro MOHUTOPUHTA;

IPEIMETHBIE PE3YJIbTATHI - PE3YJIbTATHI, IOJYUYECHHbIE B MPOLIECCE OLICHUBAHUS YUUTEISIMU
IIKOJIBI Ha MPEIMETHOM YPOBHE;

BHYTPHUILKOJIbHBIE PE3YJbTaThl - PE3yJIbTaThl, MOJYyUYECHHbIE B XOJE aJIMHUHHCTPATUBHOIO
KOHTPOJIsl, UTOTOBOM aTTECTALUU YYAIIUXCS

( KOHTpOJIbHBIE PAOOTHI, MPOMEXKYTOUHBIE, UTOTOBBIE, TUATHOCTUYECKHUE);

BHCIIKOJBHBIC PE3yJIbTaThl - PE3yNbTaThl OJMMIIHAA, KOHKYPCOB, COpPEBHOBaHHWIA,
KoH(pepeHIui u T.11.;
pe3yNbTaThl, MOJYYCHHBIE B XOJI¢ HE3aBUCHMOW BHEIIHEW OIEHKH - PE3yJIbTaThl

noiyuyeHHble B xoae [ MA;
HedopMaIH30BaHHAS OIIEHKA - MOPT(oIHo.



Jlyist onrcaHust JOCTHYKEHUN 00YyUaroIUXCsl 1IeIeCO00pa3HO YCTAHOBUTH CIIEAYIONINE TISITh

YPOBHEU:

YpoBeHb

JlocTukeHue miIaHupPyeMbIX Pe3yJIbTaTOB

OrneHka (OTMETKA)

bazoBriit
YPOBEHb
MOCTHYKEHUI

JEMOHCTPUPYET OCBOCHHE YUEOHBIX JIEUCTBHIl C OMOPHOM
CUCTEMOH 3HaHUM B paMKax Juana3zoHa (Kpyra) BbIIEICHHbIX
3amad.  Osmagenue  0a30BBIM  YPOBHEM  SIBIISETCS
JOCTATOYHBIM JJISi TIPOJOJDKEHUSI O0y4YeHHsI Ha Cleqyroleit
CTyneHH oOpa3oBaHWs, HO HE 10 NPOPUIBHOMY
HaIlpaBJICHUIO

«YJIOBJIETBOPUTEIHLHO
(wm  orMmeTrka  «3»,
OTMETKa «3a4TEHO»).

T1oBEIIIEHHBIN
YPOBEHb

YCBOCHHME  OINOPHOM  CHUCTEMBI  3HAHUU
OCO3HAHHOTO  MPOM3BOJILHOTO  OBJAJACHHUS  Y4eOHBIMH
JNEUCTBUSAMH, JOCTAaTOYHBIM O KpYyrozop, IIHpoTa (MU
n30uparenbHOCTH) UHTEpecoB. Takue oOydarommuecs MOTYT
OBITH BOBJICUEHBI B MPOEKTHYIO JESATEIHHOCTH IO MPEIAMETY
U COPUEHTUPOBAHBI HA MPOJOHKEHHE OOYYEHHS B CTAPIIUX
KJIacCax Mo JIAHHOMY MpOdUIIto.

Ha  YpOBHE

OLIEHKa «XOpOIIIO»
(oTmeTKa «4»);

Bricokuii
YpOBEHb

bosiee monHoe (IO CPaBHEHHUIO C MPEABIIYLIMM) YCBOEHHE
ONIOPHOM CHUCTEMBI 3HAaHUM Ha YPOBHE OCO3HAaHHOIO
IIPOM3BOJILHOTO  OBJIQJIEHUS  Y4eOHBIMM  JeHCTBUAMH,
JIOCTaTOYHBIM Kpyro3op, ImupoTa (WK H30UpaTeIbHOCTH)
uHTepecoB. Takue oOyuaromuecss MOT'yT ObITh BOBJIEUEHBI B
IIPOEKTHYIO AESTEIbHOCTD 10 NMPEAMETY U COPUEHTHUPOBAHbI
Ha IpOoJI0JKeHNEe 00y4eHHs B CTapIIMX KJIaccax MO JAHHOMY
poGuITIO.

OLIEHKa «OTIIUYHO
(or™meTKa «5»).

TloumxeHHBbII
YPOBEHb

OTCYTCTBHE  CHCTEMaTHYeCKOW  0a30BOM  MOATOTOBKH,
00yJaromMcs He OCBOCHO JIaXKe U MOJIOBUHBI IJIAHUPYEMBIX
pe3yJIbTaToB, KOTOpBIE OCBaMBaeT OOJIBIIMHCTBO
oOyJaroIuxcs, HUMEITCS 3HAa4YuTelbHblE MpOOensl B
3HaHUAX, JalibHelInee oOydeHue 3arpyaHeHo. [lpu stom
o0yJaroIuicss MOXKET BBIIOJHATh OT/AENbHbIE 3aJaHMs
MOBBIIIEHHOTO YpOBHs. JlaHHas rpynma oOydaromuxcs (B
cpenHeM B Xoje oOyudeHUs coctaBismoomas okoio 10%)
TpeOyeT chneuuaabHOW IUArHOCTHKU  3aTpyJHEHUH B
oOy4yeHuu, MpoOesIoB B CHUCTEME 3HAHUH H OKa3aHUH
IL[EJICHANpPABJIEHHOM TMOMOIIM B JIOCTH)KEHHM 0a30BOTO
YpOBHS

«HEYIOBJICTBOPUTEIIHHOY
(oT™eTKa «2»)

Huskuit
YPOBEHD

HaJIM4ue TOJBKO OTAETbHBIX (PparMEHTApHBIX 3HAHHUM IO
MpeaMETY, nanbHeunee oOydeHue MPaKTUYECKU
HEBO3MOXKHO. TpeOyeTcsi crenuanbHas MOMOIh HE TOJHKO
no yuyeOHOMY TpeaMeTy, HO U 1o (HOpPMHPOBAHUIO
MOTHUBAIIMK K OOYYEHHUIO, PA3BUTHIO MHTEPECA K M3ydaeMOi
MpeIMeTHOW 00JacTH, MOHMMAHUIO 3HAYUMOCTH MpeaMeTa
JJIA J)KU3HU U AP.

OIIeHKa
(ormeTka «1»)

«IIJI0XO0»




Xapaktepuctuka mudpoBoi OIICHKN (OTMETKH)

«5» («OTIIMYHO») — YpPOBEHb BBINOJIHEHUS TPEOOBAHUN 3HAYUTENILHO BBIIIE
yIOBJIETBOPUTEIBHOIO: OTCYTCTBUE OIMIMOOK KaK MO TEKYLIEMY, TaK U MO MPEIbLAyIIEMY
y4eOHOMY MaTepuaiy; He 00yiee OHOTO HEJI0UETa; IOTUYHOCTh U MOJTHOTA U3JI0KEHHUS.

«4» («XOpOIIO») — YPOBEHb BBHITIOJHEHUS TPEOOBAHUM BBIIIE YIOBIECTBOPUTEIHLHOTO:
UCIIOJIb30BAHUE JIOTIOJHUTENBHOTO MaTepuana, IOJHOTA U JIOTUYHOCTh PACKPBITHS
BOIIPOCA; CAMOCTOSITEBHOCTDh CYXICHUH, OTpa)KCHHUE CBOEr0 OTHOIIEHUS K MpPEIMETY
obcyxnenns. Hamuume ommOOK W HEMOYETOB B KOJMYECTBEHHOM BBIPAKECHUU TIO
OTIETBHBIM TIPEIMETaM OTPaXKaeTCs B JIOKAJIBHBIX aKTaX O TEKYIIEH W HWTOTOBOH
(pyOexxHOM) arTecTanuu 00yJarONmuXCsl.

«3» («yIOBIETBOPUTEIBHO») — MOCTATOYHBI MHHUMAIBHBIA YPOBEHH BBITIOJHEHUS
TpeOOBaHMI, TPEIBABIICMBIX K KOHKPETHOH paboTe, OTACIbHBIC HAPYIICHHUS JIOTHKH
W3JIOKEHUSI MaTepualia; HEeMOJHOTa packpbITUsl Borpoca. Hanuuune onmmboK U1 HEJ0YETOB
M0 OTJEIBHBIM MPEIMETaM B KOJIMYECTBEHHOM BBIPRKCHUH OTPAXKACTCS B  JIOKAJIHHBIX
aKTax O TeKyIIeH U UTOroBoM (pyOex HO) aTTecTaluu 00y4arOIINXCS.

«2» («I10X0») — YpPOBEHb BBITIOJIHEHUSI TPEOOBaHUN HIKE YIOBICTBOPUTEIHHOTO:
HapylIEHUE JIOTUKU;, HEMOJHOTA, HEPACKPBITOCTH 00CYX IAaeMOT0 BOMPOCA, OTCYTCTBHUE
apryMeHTaluu JUO0 OHIMOOYHOCTh €€ OCHOBHBIX MoJjokeHuil. Hamuuue ommbok u
HEJIOUYETOB MO OTJEIbHBIM MpPEIMETaM B KOJIMYECTBEHHOM BBIPAKEHUU OTPAXKAETCS B
JIOKAJIBHBIX aKTax O TEKYIIEH U UTOroBoM (pyOexHoiT) 00 arrecTanuu 00yJaronuxcs.

KOHTpONIbHO-U3MEpUTENbHBIE MaTepuaibl MpEeAHa3HAYEHBbl [JIi MPOBEPKH YPOBHS
YCBOEHUS Y4YeOHOro Marepuajga Ha OCHOBaHMM OOpa30BaTEIbHOTO MHUHUMYyMa
coiepxaHusi 00pa3oBaHusl U TPeOOBAaHMM K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB IIKOJI.
OHU COCTaBJIIEHBI Ha OCHOBE MHOTOJIETHEM MEJaroru4eckoil MpPaKTHUKH C YYETOM
Pa3IMYHBIX METOIUYECKUX Pa3padbOTOK.

IIo Bcem rmaBam Kypca M UX pas3denaM NpPeAIaracTcs TEeKYIIMA U TEeMaTUYECKUU
KOHTPOJIb 3HAaHUM ¥ yMeHMM B ¢GoOpMe XUMHUYECKHX JUKTAHTOB U TECTOB,
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 3aaHust 000MX BapHaHTOB paOOT CXOJHBI 1O
COJICPKAHUIO U XapaKTEPY BITIOJHAEMbBIX YICOHBIX JCHCTBUM.

Jlnst opranmzanuu >GPeKTUBHON pabOThI BCEro Kiacca ¢ Y4eTOM HHIUBHUIYATbHBIX
CIOCOOHOCTEHN Ka)J0ro y4aIierocs: B psijie padoT, BXOAAIIUX B TOCOOUE, MPEICTABICHBI
3a7laHus PA3JIMYHbIX YPOBHEU CIIOKHOCTH.

He3amMeHUMBIM TMOMOIIIHUKOM Tiefarora B KOHTPOJIE 3HAHWM SIBJISAIOTCS 3aJaHUs B
dbopme Tecta. X MOKHO MCMOJIB30BaTh HA Pa3HBIX 3TANax y4eOHOTO Ipolecca:

« TIPY U3YYEHUH HOBOT'O MaTepuana;

« Ha JTane 3aKperieHUs: U3y4YEeHHOTO MaTepuana;

+ Ha ypokax o000IIaro1Iero MoOBTOPEHHUS;

« TIPU TEKYILEM U TEMAaTUYECKOM KOHTPOJIE 3HAaHUI, YMEHUN U HABBIKOB yYalllUXCS;

« TIPY TIOJITOTOBKE YYaIINXCA K 9K3aMEHaM KakK B YCTHOM, TaK ¥ B MUCbMEHHOU dopme,

ocobenHo B ¢popme EI'D.

JUIst KaKJI0M TEMBI U €€ pa3JesoB MPEMJIOKEHbI TECTOBBIE 3aJaHUsl PA3HOIO YpPOBHS
CJIOKHOCTH B JIByX BapUMaHTax, pacCUMTaHHbIe HA 15—35 MuH wiM Ha Hensld ypok. s
BBICTABJICHUS OLIEHKHU ITPEJIaraeTcsl UCIOJIb30BaTh CIECIYIOUIYIO IPOLEHTHYIO IKAJy:

35% BBITIOJIHEHHBIX 3aJaHUN — OI[CHKA «2);



36—61 % — onenka «3»;

62—85% — oreHka «4»;

86—100% — omeHKa «5)».
B 3aBHCHMOCTH OT Pe3yJIbTaTOB BBITOJTHCHUS paOOTHI YUUTEIIb MOXKET BHOCHTH B
IPEIOKCHHYIO0 CHCTEMY OIICHUBAHUS KOPPEKTUBHI, ITOCKOJBKY OCHOBHAS I1CJIb KOHTPOJIS
B JJAaHHOM CJTy4ae — HE COOCTBEHHO BBICTABJICHHE OIICHKH, a OTIPE/ICIICHUES YPOBHS
YCBOCHHS yJalTUMUCS yIeOHOTO MaTepralia i HallpaBJICHUH JaabHerIei paboThI HaJT
ITOBBIIIICHUEM Ka4yeCcTBa 3HAHUH

3amganue noa uudpoit 1 onenuBaercsa 3 O6aytamu; moa nudpoi 2 — 5 OanmaMu; Moy
ugpoit 3-8 Oaymutamu. 3agaHusi, OTMEUEHHBIE *, — JJI1 UHJIMBUIYaJIbHOTO BBIMOJTHEHUSI.

Ecnu He ykazaHo MHOE, KaXK/Iblii OTBET YacTeH OlEHUBACTCS:

- gactn A — 2 Gamamuy;

- yactu B — 4 6annamu;

- yactu C - 6 Gamiamu.

OnHako He Bce ydaluecs: NIPUCTyNaroT K 3aianusM yacTi C U TeM 00Jiee BBIMOJHSIOT
UX MOJHOCTHIO0. UTOOBI MOBBICUTH MOJIOKUTEIbHYIO MOTHUBAIMIO K BBITTOJTHEHUIO 3a1aHUI
yactu C, y4yuTenab MOKET OOBSIBUTH O BBICTABJICHUH IO pe3yJibTaTaM TECTa JIBYX OLICHOK:
nepBoil — 3a yactu A u B, a Bropoit — 3a yactb C — C HCIOJIB30BAHUEM TPOLEHTHOMN
IIKaJIbl OIEHKH 3HAHUH.

Bompocsl ayisi Bcex BUOB KOHTPOJS 3HAHUN COCTABJICHBI TaKUM OOpa3oM, YTOOBI
MeJaror ¢ UX MOMOIIBI0 MOT BBISBUTH 3HAHUS YYalIUXCs 1O BCEM Y3JIOBHIM BOIMPOCAM
IJIaBbl U pa3jiesia Kak Ha 0a30BOM ypOBHE, TJie HEOOXOJMMO TOJBKO BOCIIPOM3BEICHUE
y4eOHOTO Marepuana, TaKk M Ha YCIOKHEHHOM YpOBHE, TIe TpeOyercss yMeHHe
aHAJIN3UPOBATh U CPABHUBATH JAHHbBIC, TPUMEHSSI TBOPUECKHE CIIOCOOHOCTH.

Bce oOyuatomue BHUIBI KOHTPOJIS MPEAINONaraloT KOJUIEKTUBHYIO JESTEIbHOCTh
ydamuxcs oo B mape, 1100 B TPyMIe U CAMOIPOBEPKY.

[Ipy moAroToBke K KOHTPOJBHBIM paboTaM HEOOXOJMMO OOpaTUTh BHUMAaHHUE Ha
3a/1aHusl YPOKOB 00001aromero nopropenus. B aTom cinydae ydamniuecs B COOTBETCTBUU
CO CBOMMH CIIOCOOHOCTSIMH ONIPEAEISIOT Jist ce0sl 3a]]aHusl, KOTOPhIE MOTYT BBITIOJHUTb.

PacuetrHbie 3aauM pa3aUMYHBIX TUIIOB U YPOBHEW CIIOXXHOCTH TIPEACTABIICHBI B
nmocobun OJIOKaMHU, a TaK)Ke BKJIIOUYEHBI B pa3HbIe BUJBl KOHTPOJS 3HAHUU. YUHUTENb
MOKET TIO JKEJIAaHWIO0 BKIIFOUATh MX KaK JIOMOJHUTEIHLHOE 3aJJaHue B JIFOOOW BUI KOHTPOJIS
WM TpemjaraTh ydaluuMcs OTICIbHBIE CaMOCTOSITEIbHBIE pPa0OThl IO PEIICHHUIO
MOI00HBIX 33j1a4.

[IpoBeneHNE XUMHYECKOTO TUKTAHTA

3amanus 1 000MX BapHAHTOB KPAaTKO 3alMCBHIBAIOTCS HA JIMIIEBOH CTOPOHE JOCKH
WM Ha KOAOTpaHCIApaHTE, OTBEThl HAa BOMPOCHI XKEIATCILHO HAIKMCAaTh Ha OOpaTHOMN
CTOPOHE JIOCKM WJIM Tak)Ke Ha KOJOTpaHCIapaHTe. YUWUTEIh 3aYUTHIBACT COJCPKAHUE
BOITPOCA, yUaIMecs 3aMUChIBAIOT OTBET B TETPAIISIX.
[To okOHUaHWY JUKTAHTA MTPOBOIUTCS CAMOITPOBEPKa:

« OImMOOK HET — OIIEHKA «5»;

- gomyieHsl 1—2 ommOku — «4»;

« JIOTMYIICHBI 3 OMMOKU — «3».



B 3aBHCHMOCTH OT CTENEHH MOJATOTOBICHHOCTH YUAlIUXCS YUUTENIb MOXKET U3MEHUTD
KPUTEPHI OLIEHKH paboT B MOJIb3y YUEHUKA.

[IpoBeaeHne caMoCTOATEILHON pabOThHI

CamocrosiTenbHas paboTa mpesnoyiaraeT JuO0 MapHyro, JUO0 TpynmnoByro ¢Gopmy
paboThl U 1aeT BO3MOXKHOCTD JIy4Ille OTpadOTaTh M3ydaeMbI€ BOIPOCHI MOJ] KOHTPOJIEM
YUUTESI U B XOJIE CAMOCTOSITEILHOM AesTeabHOCTH (1 oOydaromie padoThl) 10O
Jy4lle MOArOTOBUTHCA K KOHTPOJBHOM paboTe, KOTOPYIO MPEICTOMT BBIMNONHITH Ha
cienyromeM ypoke (mis oOoOmiaromieii paboThl). 3amaHus BBIIOJHAIOTCS B Tape
(rpymme), 4To MO3BOJIIET SKOHOMUTH BpeMs Ha OTBeT. OT/AeNbHbIE 3aaHus (110 3HAaKOM
*) yyamuecs: BBITIOJHSIOT CAMOCTOSATENBHO. J[J11 KOHTPOJIS ydaluMcsl IPeI0CTaBIIsETCS
BO3MO>XHOCTh CBEPUTH CBOM OTBETHI C ATAJOHAMH, KOTOpPBIE OYAYyT NaHbl yUUTEIEM IO
OKOHYaHHUH PaOOTHI.

OrneHka MpakTUYECKUX YMEHHUH ydaluxcs

Yyunrenn AOJDKCH YYUTBHIBATD!:

- IPaBWJIBHOCTb OIPEICIICHNUS LIEJIH OIIbITa;

- CaMOCTOSTEIBHOCTh TOJ00pa 000pYy0BaHUS U OOBEKTOB;

- TIOCJIC/IOBATEILHOCTD B BBIIIOJHEHUH PA0OTHI 110 3aKJIaJIKE OIbITA;

- JOTHYHOCTh M TPAMOTHOCTh B OIMCAaHUM HAOJIIOJJCHUH, B JOPMYIMPOBKE BHIBOJIA U3 OTIBITA.

Otmetka "5" | - mpaBWIBHO OMpe/IesIeHA 11eJ1b OIbITA,

- CaMOCTOSITEIBHO, C HEOOXOIMMOM ITOCIIeIOBATEILHOCTHIO IIPOBEICHBI MTOA00D
o0opynoBaHus U 0OBEKTOB, a TaKkKe paboTa MO 3aKJIaKE OIbITA;

- HAYYHO IPaMOTHO, JIOTUYHO OMMCaHBI HAOIIOIEHUS U CPOPMYIUPOBAHBI BBIBOJIBI U3
OITBITA.

OtMmetka "4" | - mpaBWJIBHO OMpeieNieHa IIeJIb OIbITA;

- CaMOCTOSTEJIbHO MTPOBEICHAa paboTa 1o 1noadopy 000pya0BaHUs, 0OBEKTOB;

IIPU 3aKJIaJIKE OMbITA JOMYyCKatoTCs 1 -2 omunoKu;

- HAy4HO TPaMOTHO, JIOTHYHO ONMHCaHbl HAOII0IeHUS U ¢(hOPMYITMPOBAHBI BHIBOJIBI U3
OTIbITA;

- B ONIMCAaHUM HAOJIOACHUHN U3 ONbITa JIOMYCKAIOTCs HEOOIbIIINE HETOYHOCTH

OtMmetka "3" | - mpaBWIBHO OMpeieNieHa IIeJb OIbITA;

- mo00p 00opynoBaHUs U OOBEKTOB, & TAKKE PAOOTHI MO 3aKJIA/AKE OIMBITA TPOBEEHBI C
MMOMOIIBIO YUYUTECIIA,

- IOTTYCKAaIOTCS HETOYHOCTHU U OIITUOKY MPH 3aKIIAJKE OMbITA, OMMMCAHUN HAOIIOICHUH,
(GbopMyIMpPOBAHNH BHIBOJIOB.

OtMmetka "2" | - He ornpezesieHa CaMOCTOSITENBHO 11€J1b OMBITA;
- He 0TOOpaHO HYXHOE 000pPYIOBaHHUE;
- TOTTYCKAaIOTCS CYNIECTBEHHBIC OMMOKH MPH 3aKJIaKe U 0OPMIIEHUH OTIBITA.

Ouenka ymennii [IpoBoast HabmoaeHIS

VYuurens NOMKEH yUYUTHIBATH:

- IPaBUJIBHOCTH MPOBEACHUS HA0II0IEHUH 10 3aJaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHbIE IPU3HAKK y HabI0gaeMoro oobeKTa (mmporecca),

- JOTUYHOCTh M HayYHYIO TPaMOTHOCTH B 0DOpPMJIIEHUH Pe3y/IbTaTOB HAOIIOIEHUI U B BHIBOJIAX;
- IPOBE/ICHUE HAOJIOICHUS 110 33JaHHIO;

OtMmetka "5" | - mMpaBWIIBHO 110 33JJaHUIO YUUTEIIS IPOBEACHO HAOIOICHNUE;
- BBIJICJICHBI CYIIIECTBEHHBIE IPU3HAKK y HaOIr01aeMoro o0bekTa (mpoiecca);
- JIOTUYHO, HAYYHO IPaMOTHO 0()OPMJIICHBI PE3YJIbTaThl HAOMIOICHUI U BBIBOJIBL.

Otmerka "4" | - mpaBUIIBHO IO 33JaHUIO YYUTENS IPOBEJCHO HAOIIOICHUE;

b
- TIPU BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y Ha0It0JaeMoro oobekTa (Iporecca)
Ha3BaHbl BTOPOCTENICHHBIC;




- TOMyCKAaeTCsl HEOPEKHOCTh B 0()OPMIICHUH HAOIIOICHUN 1 BHIBOJIOB.

OtMmetka "3" | - TONMyCKAIOTCSI HETOYHOCTH M 1-2 OIMMOKY B MMPOBEACHUHN HAOJIIOICHHM 110 33 IaHUFO
YUUTENS;

- IIPY BBIJICJICHUH CYIIIECTBEHHBIX IMPU3HAKOB y Ha0JII0/1aeMOro 00beKTa (mporecca)
BBIJICJISIFOTCS JIUIIIb HEKOTOPBIE;

- monyckatorcs omuoku (1-2) B opopmiieHnn HaOIIOACHUI 1 BBIBOJIOB.

Otmerka "2" | - momyckaroTcst ommOKH (3-4) B mpoBeieHNH HAOMIOACHNHN 110 33JaHUI0 YUUTEJIS;
- HEMPABUWJIBHO BBIAEIIAIOTCS IPU3HAKK HaOI0AaeMoro o0bekTa (Imporecca);

- nomyckatorest omOku (3-4) B opopmiieHnH HabIOAeHUH 1 BEIBOJOB. Dopma
aTTeCTalluy IO OMOJIOTUM MOKET OBbITh PA3JIMYHON: YCTHBINA K3aMeH 110 Ouieram,
3amuTa pedpepara, TECTUpPOBAHUE, 3aIUTA IPOEKTA.

dopmbl IpeICTaBICHUS 00pa30BATENBHBIX PE3yIbTATOB:

e Tabenp yCleBaeMOCTH MO MIpeaMeTaM (C ykazaHHeM TpeOOBaHUMN, TIPEIBIBISIEMBIX K
BBICTABJICHUIO OTMETOK);

® TEKCThl MTOTOBBIX JMAarHOCTUYECKMX KOHTPOJBHBIX pabOT, AMKTAHTOB U T.0. U
aHaJIn3 MX BBINOJHEHUS oOydaromuMmcs (MHGopManus 00 3JIEMEHTaX M YPOBHSIX
MIPOBEPSIEMOTO 3HAHUS — 3HAHUS, TOHUMAHUS, TPUMEHEHHSI, CUCTEMAaTH3AIIHIH );

® YyCTHAas OILIEHKA YCIEIIHOCTA pPe3ybTaToB, (OPMYyIUPOBKA MPUYMH HEydad |
PEKOMEHIAIUH 10 yCTPaHEHHIO MPOOEJIOB B 00YYEHHOCTH T10 TIPEIMETaM;

e 10pT(OIHO;

® pe3yJbTaTbl  IICUXOJIOTO-TIEIarOTHYECKUX  MCCIEIOBaHUM, HIUTIOCTPUPYIOIINX
JUHAMHMKY Pa3BUTHS OTHAEIbHBIX HWHTEIJIEKTYaJbHBIX W JIMYHOCTHBIX KauecTB
oOyuatomerocs, YVY/I.

Kputepusimu orieHuBaHuUs SABISIOTCS:
® COOTBETCTBHE JIOCTUTHYTBIX TIPEAMETHBIX, METANPEIMETHBIX W JIMYHOCTHBIX
pe3yNbTaTOB  OOyYaromuxcsi  TpeOOBaHUSAM K  pe3yjbTaTaM  OCBOCHHUS
o0Opa3oBaTenbHOI MpOorpaMMbl OCHOBHOTO 00111eT0 00pazoBanus OI'OC;
® JMHAMHUKa pe3yJbTaTOB MpeIMETHON 00ydueHHOCTH, hopmupoBanus Y'Y /.
OueHka JOCTUKEHUSI METaPEAMETHBIX pe3yJbTaToB MOkeT. [IpoBoasrcs B xoje
pa3nuuHbIX npoueayp. OCHOBHOM MPOUETYPOl UTOTOBOM OLEHKHU JTIOCTHXKEHUS

MCTAIPECAMETHBIX PE3YIILTATOB ABJIACTCA 3alllTa MTOTOBOI'O HHAWBUAYAJIBHOTO ITIPOCKTA
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