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I[MosicHuTeILHAA 3aNIUCKA
Pabouass mporpamma cpemHero oOmero o0Opa3oBaHHsS IO XMUMHH COCTaBJIeHa Ha OCHOBe DenepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
cTaHzapTa o0mero oopa3oBaHusl.
B paboueii mporpamMme mpeaycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB JCSITEILHOCTH 00Y9YaeMbIX, TPEICTABICHHBIX B POrPAMMAaXx JIJIsl HA4aIbHOTO
o0m1ero 1 0CHOBHOTO 001Iero oopazoBanus. CoaepikaHue HACTOSIICH pabodel MporpaMMbl UMEET 0COOCHHOCTH, 00YCIIOBIICHHBIC, BO -TIEPBBIX, IPEIMETHBIM
COJICpKAHHUEM H, BO-BTOPBIX, ICUXOJIOTHIECKUMHU BO3PACTHBIMH 0COOCHHOCTSIMU 00y4aeMbIx. [laHHas mporpaMMa KOHKPETH3HPYET COJIepKaHne CTaHaapTa,
naéT pacmpeesieHue y4eOHbIX YacoB IO pa3/ieiaM Kypcea, OCIe0BaTeIbHOCTh U3YUSHUS TEM B Pa3JIelioB ¢ YIETOM MEKITPEAMETHBIX U BHYTP HIIPEAMETHBIX
CBSI3CH, JIOTUKH Y4eOHOTO TpoIiecca, BO3PACTHBIX 0COOCHHOCTEH ydamuxcs. B mporpamme ornpeiesiéH nepeueHs JeMOHCTPAUi, TA00PaTOPHBIX OIBITOB,
MIPAKTHUYECKUX 3aHATUN U PAaCUETHBIX 3a7a4.
[Ipn M3ydyeHHH XMMHU BEAYIIYIO POJb UIPAET MO3HaBAaTEIbHAs NEATENbHOCTh. OCHOBHBIE BBl YU€OHOUM JEATENbHOCTH OOyYalOIIMXCS Ha YpOBHE
y‘-Ie6HI)IX JIeI\/'ICTBI/II\/’I BKJIFOYAIOT YMCHUC XapaKTCPU30BaTh, O6’B$ICH${TB, KJ'IaCCI/ICbI/IHI/IpOBaTB, BJIAZICTh MCTOAaMHU HAYYHOI'O IIO3HAHUSA, ITOJTHO U TOYHO BBIpaXXaThb
CBOM MBICJIHM, apryMEHTHPOBATh CBOIO TOUKY 3pEHUS, paboTaTh B TpyIIe, MPEJICTaBIsITh U COOOIATh XUMUYECKYI0 HH(OPMALIMIO B YCTHOM M MM CbMEHHOU
dhopmax u nip.
Onra w3 3amad OOyYeHHs B CpemHEH IIKOoJie — TIOJArOTOBKa OOYYAIOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY J>KH3HEHHOTO U
npodeccnoHampHOro myTH. OOydarommecs JOJDKHBI HAYYUTHCS CaMOCTOSITENIBHO CTAaBUTh ILEJIM W ONPENENsATh IyTH WX JIOCTHKEHHSI, WCIIOJB30BaTh
PHOOPETEHHBIN B IIKOJIC OIIBIT ACATEIHHOCTH B pEalTbHOM KHU3HH, 32 paMKaMH y4eOHOTO Tpoliecca.
CornacHo 00pa30BaTEILHOMY CTaH/IAPTY, TJIABHBIC UYeau CPeOHezo 00uiezo 00pa308anus COCTOST B:

1) dopMHpOBaHUH LEITOCTHOTO MPEACTABICHHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUIX, YMEHHSIX U CIIOCO0aX JACATCIbHOCTH;

2) TpUOOPETEHHUH OIbITA PA3HOOOPA3HOM IESITEIBHOCTH, OIbITA TO3HAHKS U CAMOIIO3HAHHS;

3) HOArOoTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHANBUIYAIbHOM 00pa30BaTe/IbHON WK PO(ECCHOHATBHOM TPACKTOPHH.
Bonpmoi Bk B TOCTHKEHHE 3TUX TENIEH CPeTHETo 00Iero o0pa3oBaHus BHOCUT U3yUeHUe XUMUU, KOTOPOE ITPU3BAHO 0Oecneuums.

1) dopmupoBaHHE CUCTEMbI XHMHUYCCKUAX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHOW KApTHHBI MHUPA,

2) pa3BUTHE JHYHOCTH OOYJAIOIIUXCS, UX UHTEIUICKTYaIbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBaHUE, (OPMUPOBAHUE Y HUX IKOJOTHYECKH 11€7€CO00Pa3HOTO
MOBEJICHUSI B OBITY M TPYAOBOH JESATEIHHOCTH,

3) BBIPaOOTKY y 0OYYArOIIUXCS TOHUMAHUS OOIIECTBEHHONW MOTPEOHOCTH B Pa3BUTHU XHMHHM, a Takke (JOPMHPOBAHHE y HUX OTHOLICHUS K XUMHH KakK K
BO3MOJKHOU 001acTH OyIyIiel MPaKTUIECKOM JIeATEIIbHOCTH;

4) ¢dopmupoBaHKe YMEHHUs 0€30MacHOTO OOpPAIIIEHUS C BEIIECTBAMHU, UCIIOIb3YEMbIMHU B MOBCEAHEBHOM KU3HH.

Henamu uzyuenua xumuu 6 cpeoneil wKoJie a6aAA0mCA.
1) (bOpMI/IpOBaHI/Ie Yy yqamuxcss YMCHUSA BUACTH U IIOHUMATh ICHHOCTDb 06pa303aH1/1${, 3HAYUMOCTh XUMHWYCCKOI'O 3HAaHHUA )1 KaXKA0T'0 4CJIIOBCKA, HCE3aBUCUMO
OT €10 HpO(beCCHOHaHBHOﬁ ACATCIIbBHOCTHU,; YMCHUS PA3JINIATh (I)aKTBI " OLICHKH, CPABHUBATH OLICHOYHBIC BBIBOJbI, BUACTH UX CBA3b C KPUTCPUAMU OLICHOK
" CBA3b KPUTCPUCB C OHpCHCHéHHOﬁ CHUCTEMOH HCHHOCTCﬁ, (bOpMyJ'IPIpOBaTB 1 000CHOBLIBATH CO6CTB€HHyIO IIO3ULIHIO,



2) GbopMHpOBaHHE Y yYalIUXCS [EIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHHU B CO3JJAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPa; YMCHHUS
OOBSICHATH OOBEKTHI U MPOILIECCHI OKPY)KAIOLIEH TeHCTBUTEIBHOCTH — MPHUPOIHON, COUUAIBHOM, KyIbTYPHOH, TEXHUYECKON CPE/Ibl, UCTIONb3Ys IS STOTO
XUMUYECKUE 3HAHUS;

3) npuoOpereHre OOYYAIOUIMMHUCS OIBITA PAa3HOOOPA3HO#M ESTENLHOCTH, OIbITAa IO3HAHWUS M CAMOIIO3HAHHWS; KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHTHOCTE), UMEIOIINX YHUBEPCATbHOE 3HAYCHUE U PA3JIMYHBIX BHUJIOB JESTEIHHOCTH, — HABBIKOB PEUICHHS MPOOJeM, MPUHATUS PEIICHHH,
MOWCKa, aHaM3a U 00paboTKM MH(POpPMAIMK, KOMMYHHUKATHBHBIX HAaBBIKOB, HABBHIKOB M3MEPEHHI, HABBHIKOB COTPYIHHYECTBA, HABBHIKOB 0€30MACHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

esan kypca:

v 0CBOEHHE 3HAHMIT O XUMUUYECKON COCTABISIOIIEH €CTECTBEHHOHAYYHON KAPTHHBI MUPa, BKHEHIIINX XUMUIECKHUX TIOHATHAX, 3aKOHAX ¥ TEOPUSIX;

v OBJIAJICHUEC YMCHUAMMU TIPUMCHATH IMOJIYYCHHBIC 3HAHUA JIA 00BsACHEHUS paSHOO6pa3HI)IX XUMHUYECKUX SIBJICHUNA U CBOICTB BCIICCTB, OICHKH POJIN
XMMHUHU B pa3BUTHU COBPEMEHHBIX TEXHOJIOTHH U IMMOJIYYCHUH HOBBIX MAaTCPHAJIOB;

4 PAa3BUTHUEC TTO3HABATCIIBHBIX MHTCPCCOB U MHTCIIICKTYAaJIbHBIX CIIOCOOHOCTEN B mponecce CaMOCTOATCIBHOTO HpI/IO6peTeHI/I${ XAMHYECKUX 3HAHWH C
HCITIOJIB30BAHHUEM PA3JIMYHBIX HCTOYHUKOB I/IHCI)OpMaIII/II/I, B TOM YHCJIE KOMIIBIOTCPHBIX;

v' BOCHHTaHHMe YOSKICHHOCTU B MO3UTUBHON POJIM XUMHHU B KM3HH COBPEMEHHOIO OOLIECTBA, HEOOXOMMMOCTH XUMUYECKH IPAMOTHOIO OTHOIICHUS K
CBOEMY 3/I0POBBIO U OKpY’Kalollel cpee;

v\ npuMeHeHHe MOJYYeHHBLIX 3HAHMH M yMeHHWi Ui 0€30MacHOr0 HMCIOJIb30BAHUS BEIIECTB M MATEPHAIOB B OBITY, CEIBCKOM XO3SHCTBE M Ha
MIPOU3BOJICTBE, PEIICHUS NPAKTHMUECKUX 3a/ad B IOBCEJAHEBHON JKM3HM, NPEAYNPEKICHHS SBJICHUN, HAHOCSIIMX Bpel 3J0POBBIO YEIOBEKa U

OKpY’Karoleu cpene.

Conep:xanne kypca. 11 kiacc. ba3oBblii ypoBeHb

Teopusa cmpoenua opzanuueckux coeounenuii A. M. Bymaepoesa. IIpeomem opzanuueckoit xumuu.
Opeanuueckue ewecmaa: npupoomnsvie, UCKyccmeeHuvle u cunmemudeckue. OcobenHocmu cocmasa u Cmpoenus OpeaHuyecKux seujecms. Bumanuzm u ezo
kpax. [lonamue 06 yenegooopooax.
OcHOBHBIE 110JI0KEHHS TEOPHH XMMHYECKOro crpoenusi byraeposa.
BanentHocts. CTpyKTypHbIe (JOpMYIIbl — TMOJIHBIE U cOKpaléHHbIe. [IpocThie (oMHapHBIE) U KpaTHBIE (ABOMHBIE U TPOiHbIE) CBs3U. M30Mephl 1 U30MEpHSL.
B3anMHoOe BiMsIHHE aTOMOB B MOJIEKYJIE.

Hemoncmpayuu.



[InaBnenne, oOyriaMBaHHE M TOPEHUE OPraHMYECKUX BeliecTB. Mojenu (IIapocTep)KHEBbIE U OObEMHBIC) MOJIEKYJ OPraHMYECKHX COCAWHEHHMHA pa3zHBIX
kjaccoB. OnpeeneHue 31EMEHTHOTO COCTaBa OPraHNYECKUX COEITMHEHUI.

Jlabopamopnvie onvimot.
N3roroBnenue Mozenel OpraHuyeCKUX COCIUHEHHN. YTJIeBOAOPOAbI
U UX NPUPOJHBbIE HCTOYHUKHU
IIpenenbubie yriaeBoaopoabl. Asikanbl. Onpenenenue. ['oMonorudeckuii paa ankaHoB u ero oomast Gopmyna. CTpyKTypHas H30MEpHUs YTISPOJIHON ETH.
Pagukansl. Homenknarypa ankaHoB. XUMHYECKHE CBOWMCTBA ajJKaHOB: TOPEHME, PEAKIMHM 3aMeElleHUs (FaJIOT€HUPOBAHME), PEaKLMs Pa3sIo’KeHUs MeTaHa,
peaxkuus AETUAPUPOBAHUS dTaHA.
Henpeneabnsbie yrieBoaopoabl.Ankenbl. OTuineH. Omnpenenenne. ['omonornueckuii psn ankeHoB. Homenkiarypa. CTpyKTypHass ¥ HpOCTpaHCTBEHHAS
(reomeTpuueckas) uzomepusi. IIpombllluIeHHOE MOTY4YEHHE aIKEHOB: KPEKUHT M JETUAPUPOBaHUE allkaHOB. JlaDopaTtopHoe MoiydeHHe STHIIEHA — PEaKIUs
JeTuJpaTaluy 3TaHoya. Peakuuu NpucoeNMHEHHs: TUIpaTalus, TUAporajJoreHUpoBaHUE, rajloreHupoBaHue, mnoiauMepusanud. IlpaBuno MapKOBHHKOBA.
Oxucnenue aakeHoB.KauecTBeHHbIE peakliiy Ha HETIpeiebHbIE YIIIEBOIOPO/IbI.
Aakaauennl. Kayuykn.Onpenenenne. Homenkmnarypa. Comnpsok€nubie aueHbl. byramuen-1,3, wmzompen. Peakmus JleGemeBa. Peakmuu mpucoenuHeHus
ankanueHoB. Kayuyku: HaTypaibHbINA, CHHTETHUECKUE (OyTalueHOBBIN, N30NIPEeHOBRIN). Bynkanuzanus kaydyka. Pesuna. D00HUT.
Aaxunbl.Onpenenenne. Homenknartypa. I[lonydyenne u npuMeHEHUE alleTUIeHAa. XMMHYECKHME CBOWCTBA alleTUJIEHA: TOPEHHE, PEAKIMU MPUCOCIUHECHUS:
rUIporajoreHupoBaHue, raloreHupoBanue, ruaparanus (peakuus Kydeposa). Bunuixmopu, moaMBUHUIXIOPU/.
Apenbl.Omnpenenenue. beH3on: ero crpoeHue, HEKOTOpble (U3UYECKUE M XMMHUYECKHE CBOMCTBa (rOpeHHe, peaklUd 3aMelleHHs] — TrajJoreHHpoBaHHe,
HUTPOBAHUE), MOJIy4€HUE U PUMEHEHUE. DKCTPAKIIUSL.
Ipupoausiii ras.CocraB npupoaHoro rasza. Ero naxoxnaenue B mpupojne. IIpeumyiiectBa mpupoJHOro raza Kak TOIUIMBA. XHUMUYeckas mepepaboTka
MIPUPOIHOTO T'a3a: KOHBepcHUs, MupoJin3. CUHTE3-Ta3 U €ro UCMOJIb30BAHUE.
HedTb 1 cnocodb! eé nepepadorku. [lonmyTHbIil HEDTAHOM a3, €ro cocTaB U (PpaKIu — ra3oBbIi OCH3WH, ITponaH-OyTaHoBas, cyxoi ra3. Hedts, e€ cocta
u nepepaboTka — NeperoHka, Kpekunr, pudopmunr. Hedrenpoaykrel. OKTaHOBOE UKCIO; OCH3UH.
Kamennblii yrosib u ero nepepadorka. Vickonaembiii yroyb: aHTpaluT, KaMeHHbIH, Oypbiil. KokcoBanue kameHHOro yriis. KokcoBslii ra3, aMMuadHasl BoJa,
KaMEHHOYT0JIbHAsl CMOJIa, KOKc.['a3ndukanms u kKaTaIuTHUECKOe THPUPOBAHIE KAMEHHOTO YIIis. /[emMoncmpayuu.
I'openne MeraHa, sTaHa, anerwieHa. OTHOIIEHHE METaHa, YTHIICHA, alleTUIeHa U OeH30Ja K pacTBOpaM MepMaHraHara Kaius u OpomHoii Bojae. [lomydenue
STHIJIEHA peakIMell AeruapaTaly 3TaHOJia W aleTHJIeHa THAPOJIU30M KapOuaa Kaiblus. PasznokeHue kaydyka IMpHU HAarpeBaHHM, WCIBITAHHWE MPOAYKTOB
pas3oKeHus: Ha HenpeAeabHOCTh, Koulekuuu «HedTts u HedTenpoykThl», «KaMeHHBIN yroyib U MPOIYKTHI €ro nepepadboTkny, «Kayuykny. Jladopamopnsie
onvimul.
OOHapy>xeHue MpoIyKTOB ropeHus cBeur. MccnenoBaHue CBOMCTB KaydyKOB.
Kucaopona- u azorconep:kamue opraHu4ecKue coeJHHeHHs



Oanoaromuble cnupthbl. OnpeneneHue. OyHKIMOHAIBHAS THIPOKCUIIbHAS Tpylna. ['oMoJIornyeckuil psi nIpelenbHbIX 0JJHOATOMHBIX cOUpTOB. M3oMmepus
MOJIOKEHHS (PYHKIIMOHATIBHON Tpynmnbl. BomopoaHas cBsi3b. XMMHUYECKHE CBOWCTBA CHUPTOB. AJbAErugHas rpynmna. Peakmust sTepu(uKanuu, CIOXKHBIE
s¢upsl. [Ipumenenne cniupToB. J{eiicTBHEe METUIIOBOTO U ATUIIOBOTO CITUPTOB HA OPraHU3M UYEJIOBEKa.
MHuoroaromuble cnupThl.Onpenenenue. DTUICHIVIUKOIb. [ nuuepus. [lonydyeHrne n XuMu4eckue cBOMCTBa MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuus
Ha MHOTOQTOMHEBIE CITUPTHL. AHTU(DPHU3.
®enoJ. CTpoeHue, MoyrydeHne, CBOMCTBa U MpuMeHenue Qenosna. KauectBennsie peakuuu Ha (eHol. B3anMHoe BiIMsiHUE aTOMOB B MOJIEKYJIe (peHoJ1a.
Aabaeruabl.OnpeneneHue. DopMmanbaeru, W aueTaablIerua. XUMHUYECKHE CBOMCTBA anblerujoB. KauecTBeHHbIE peakMu Ha aublIeruipl. Peaxiuun
noyukoHAeHcauu. KapbonuneHas rpynmna. KeToHsl Ha mpuMepe areToHa.
KapGonoBbie kucaorbl.[IpenenbHbie 0JHOOCHO BHbIE KapOOHOBBIE KUCIIOTHI, UX roMosorudeckuil psa. [lonyuenne u npumeHeHne. XuMHUYECKUE CBOWCTBA
KapOOHOBBIX KUCIIOT. Peakuiust arepuduxauu.
Caoxuble 3¢pupbl. Kupbl. Peakius srepudukannu. Crnoxubie 3gupsl. JKuUppl, UX cOCTaB M TUAPOIH3 (KUCIOTHBINA U 1IenouHoi). Mputa. ['unpupoBanue
AKUPOB.
YraeBoasbl. YrieBoasl. Monocaxapuasl. ['moko3a kak ampaerupocnupT. CopOut. MonodHokucioe u crnupToBoe Opoxenue. dotocuntes. Jlucaxapuibl.
Caxapos3a. [lonrcaxapuipl: Kpaxman, [eUTI0I03a.
AMuHBI. AMUHOTpYIIa. AMHHBI TIpeAesibHble U apoMarndeckue. AHWINH. [lonydyenne amuuoB. Peakuusi 3uHvHA. XMMHUYECKHE CBOWCTBA U MPUMEHEHUE
aAMUHOB.
AMUHOKHCJI0THL. BeJIkn. AMUHOKHCIIOTBI Kak aM(pOTepHbIe opraHnnyeckue coequuenus. [ mmnuH. Peakius monukonaeHcanuu. [lentunnas cBsa3p. [lepBuunas,
BTOpHUYHAS, TPETHUYHAs CTPYKTYphI OeskoB. KauecTBeHHbIe peakiuu Ha Oenku. ['uaponus. Jlenatypanus. buonornyeckue GyHkunu GeIKOB B OpraHu3Me.
Hemoncmpavyuu.

Oxucnenue crnupTa B anpieruj. KauecTBeHHas peakuus Ha MHOTOaroMHbIe crupThl. PacTBopuMocTh (eHoNla B BojAe MpHU OOBIYHOM TemrepaType U MpH
HarpeBanud. KadecTBeHHble peakuuu Ha ¢eHon. KauecTBeHHble peakIMu Ha ajibAeruabl. B3aumopelicTBue rioko3bl ¢ ruapokcuaom meau(Il) kak
anprerunocnupra. KauectBenHas peakius Ha kpaxmai. LIBeTHbIe peakiyu OeJIKoB.

Jlabopamopnuvie onvimot.
CpaBHEHHME CKOpPOCTH MCHApeHHs BOJbl M 3TaHOJIa. PacTBOpMMOCTh riuuepuHa B Boje. XHMHMYECKHE CBOWCTBA YKCYCHOW KuCHOTHL OrnpeneneHue
HEIpPEeAeIbHOCTH PACTUTEIBHOTO Maca.

Ilpakmuueckasa paboma.
WnenTudukanus opraHuueckux coeAnHEHHH.
Oprannyeckasi XuMHs 1 001EeCTBO
Buorexunousorusi.Ilepuons! e€ pazsutus. Tpu HanpaBaeHUst OMOTEXHOJIOTUH: T'eHHas (WM FreHeTHYecKas) MHKEHepHsl; KIIeTOYHAs WH)KEHEepHs; OMoJIornuecKas
uHxeHepus. ['enermueckn moauduuupoBanHHsie opranusMel (I'MO) u TpancrenHas npoaykius. KinonupoBanue. MIMMoOuiIM30BaHHBIE (EPMEHTBI U HUX
IIPUMEHEHHUE.
Ioaumepsni. KnaccupukanusanomimepoB. MickyccTBEHHBIE TOJIMMEPBI: LEUTYTOU, alleTaTHBIN MENK, BUCKO3a, LeIodaH.



Cunrternyeckue moauMepbl.CriocoObl MOTydeHUs TOJTUMEPOB: MOTMMEPHU3alns U NOJUKOHACH causl. CHHTeTHYeCKUEe Kayqayku. [lacTMaccsl: mOIUCTUPOIL,
TeI0H, TOTUBHHIWIXJIOpHI. CHHTETHYECKHE BOJIOKHA: KallPOH, HAIIOH, KeBIap, JTaBCcaH,/JeMoHcmpayuu.
Konnekuuu mimactmace, CHHTETUYECKUX BOJIOKOH M U3JIETINHN U3 HUX. Pa3nokeHue nepokcuaa BOJAOPO/Ia ¢ MOMOIIBIO KaTajaa3bl IPUPOAHBIX OOBEKTOB.
Jlabopamopuvie onvimul.3HAKOMCTBO
¢ o0Opasuamu IIacTMacc, BOJIOKOH M KaydyKOB.
Ilpakmuueckan paboma.
Pacnio3naBaHue miacTMacc 1 BOJIOKOH.

Conep:xanue kypca. 11 kiacc. ba3oBblii ypoBeHb
CTtpoeHue BelecTB
OcHoBHbIE cBeJdeHust O crTpoeHun aromMa.CTpoeHHE aToma: SApO U AJIEKTpoHHass o6osnouka. M3zotombl. Xwumudeckuit siemeHT. bombimoit
aJpOHHBIMKOJIIAHAEP. YPOBHU CTPOCHUS BEIIECTRA.
Iepuoguyeckas cucrema xumuyeckux jieMeHToB /[I. . MeHnaesieeBa B cBeTe yuYeHHUs] 0 CTPOeHUH aTomMa.DHU3NUECKUN CMBICI HOMEPOB: 3JIEMEHTA,
nepuoja, Tpynmnsl. BajeHTHBIE AJIEKTPOHBI. DJIEKTPOHHAs KOH(PHUTYypalusi aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB JIEMEHTOB B MIEPHOJaX U TPyIIax.
DNEKTPOHHBIE CEMENCTBA XUMUYECKUX IJIEMEHTOB.
duaocoPpckre ocHOBbI 00mHOCTH Ilepuognueckoro 3aKoHa M TeOpuU XMMHUYecKOro crpoenms.lIpeanoceuiku oTkpeiTus [lepronnyueckoro 3akoHa u
TEOPUU XUMHYECKOTO CTpOEHUA. POJIb INYHOCTH B UICTOPUU XUMHH. POJIb IPaKTUKN B CTAHOBJIEHUHU U PA3BUTUH XUMUYECKON TEOPUHN.
HNonHasi xumMu4eckasi CBSI3b M MOHHBbIE KPUCTAJUIMYecKHe peléTku.KaTHOHBI Kak MPOTYyKT BOCCTAHOBIIEHUS aTOMOB METAJUIOB. AHHOHBI KAaK MPOIYKT
OKHCJICHUsI aTOMOB HeMeTauIoB. MloHHas XuMHUYecKas CBA3b U MOHHASI KpUCTAJUINYECKas pelérka. MIOHbI mpocThie U CIIOKHBIE.
KoBaneHTHasi XMMHYeCKasi CBfi3b. ATOMHBIE W MOJICKYJsSIPHbIe KpHUCTAJIMYecKHe peméTku.KoBareHTHas HenmosisipHass M TOJsIpHAas CBS3U.
DNEeKTPOOTPULIATENBHOCTh. KpaTHOCTh KOBaJIeHTHOW cBsi3u. OOMEHHBIH W JOHOPHO-AKIENTOPHBIA MEXaHW3Mbl O00pa30BaHUS KOBAJEHTHBIX CBSI3EH.
[TonsspHOCTH CBSI3M U MOJISIPHOCTH MOJIEKYJIbl. MOJIEKYIAPHBIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH.
Mertauindeckasi cBs3b.MeTauIMuecKUe KPUCTAUIMUECKHE PeIIETKU. MeTtaminueckas XMMHUYECKas CBSI3b: MOH-aTOMBI M AJIEKTPOHHBIN ra3. dusnueckue
CBOMCTBA METAJIJIOB M MX IPUMEHEHUE HA OCHOBE 3TUX CBOMCTB. CIiyIaBbl YEPHBIE U [IBETHBIE.
Boaoponnas xumu4eckas cBsi3b.BoopoaHas XxuMudeckasi CBsI3b: MEKMOJIEKYJIApHAs U BHYTPUMOJIEKYJsipHasi. 3HAUEHUE BOJOPOJHOM CBA3M B IMPHUPOJE U
YKU3HU YEJIOBEKA.
Hoaumepsl.Ilonumepsl, uX MOIyYEHUE: peakUK MOJUMEPU3ALNY U ToIMKOHAeHcauu. [lnactmacesl. Bonokna. Heopranmueckue nojvMepsl
JucnepcHble cucteMbl. JlUciepcHble CHUCTEMBL: IUCHEpcHas ¢a3a U JUCIepcUoHHas cpeaa. Kiaccudukainus IUCHEPCHBIX CHCTEM [0 arperarTHomy
COCTOSHUIO U MO pa3Mmepy uacTull (aspl. ['py0oaucriepcHbIe CHUCTEMBI: SMYIbCUHU, CYCIEH3UM, adpP0O30JU. TOHKOAMCIIEPCHBIE CHUCTEMBI: 30JM H TEIu.
Cunepesuc 1 KoaryJsiusl.

Hemoncmpayuu.



Paznuunsie dpopmer [lepuoaudeckoii cucreMbl xumudeckux 3emeHToB J[. M. MenneneeBa. Moienb KpUCTANIMYSCKOW peméTKH xiopuaa HaTpus. OOpasiisl
MUHEPAJIOB C HOHHOM KPUCTAJUIMYECKOW PEMIETKOMN: KaIbI[UTA, TAIUTA, MOJICIH KPUCTALTUHICCKIX PEIIETOK «CYXOTO Jbja» (MU UoJa), anMasa, rpadgura (wim
KBapia). Mojens MoJisipHOTO 00bEMa Taza. OOpasibl pa3IMYHBIX JIUCIIEPCHBIX CUCTEM: 3MYJIBCUH, CYCHEH3UM, a’po30Jiei, reneil u 3omeit. Koarymsimms.
Cunepesuc.

Jlabopamopnvie onvimot.
MoenupoBaHue METAUIMYECKON KpHcTauindeckor pemérku. Jlenaryparus Oenka. [lomydeHune SMyllbcuu pacTUTeIbHOrO Macnia. [lomydeHue cycrneH3uu
«U3BECTKOBOTO MOJIOKa». [lodydueHne KOUIOMAHOTO pacTBOpa KYpUHOTO Oelka U UCClIeOBaHUE €T0 CBOMCTB C MMOMOIIBIO Ja3epHOI YKa3KH.
XuMHYeCKHe peakunu
Kanaccndukanus xumuuyeckux peakuuii.Peakiuyn 0e3 H3MEHEHHS COCTaBa BEIIECTB: AJUIOTPONM3alMU M H30Mepu3aluuu. [IpuyuHBI alaoTpoNuu.
Krnaccuduxkanus peakiuii o 4uciay U COCTaBy peareHToB U MPOJAYKTOB U MO TeIioBoMY 3 dekty. TepMoxumudeckne ypaBHEHHS PEAKITUH.
Ckopocth XMMHYECKHX Ppeakiuii.CKOpOoCTh XMMHYECKOW peaknuu U (aKTOpbl €€ 3aBUCUMOCTH: MPHUPOJIa PEArupyIOIHUX BEMIECTB, IUIOMIAAb HX
COTIPUKOCHOBEHHUSI, TEMIIEpaTypa, KOHIIEHTpAIMs 1 Hamnuue katainuszaropa. Katanms. ®epmentsr. UHTHOUTOPHI.
XuMHnuyeckoe paBHOBecHe U CIOcoObl ero cmemeHusi. Oopatnmpie peakiuu. OOmIas XapakTepUCTHKA PEaKIMM CHUHTE3a aMMHaKa M YCIOBHSI CMEIICHUS
paBHOBECHS TIPOM3BOJICTBEHHOTO MPOIIECCca BIIPABO.
I'mapoaus.I'uaponus HeoOpaTuMblid 1 oOpaTuMeblid. Tpu citydas ruapoiusa cojeil. Ponb ruaponmnsza B oOMeHe BemecTB. Postb ruapoan3a B SHEPreTHYECKOM
oOMeHe.
OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIEe peakuuu.CreneHb okucieHus. OKHCIUTENbr M BOCCTaHOBUTENb. OKHCIEHHWE M BOCCTAHOBIICHHE. DJIEKTPOHHBIN
OanaHc.
DJIEKTPOJIM3 PACIJIABOB U pacTBOpPoB. [IpakTnyeckoe npumMeHeHue djiekrpoiausa.l'ansBanoractuka. ['anpBanocrerus. Pagunupopanue.

Hemoncmpavyuu.

DK30- U 3HJIOTEPMHYECKHE peakUuU. TeruioBble SIBICHUS IIPU PACTBOPEHHUM CEPHON KUCJIOTHI U AMMHUAYHOW CEJIUTPBL. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
MIPUPO/IbI BEUIECTB HAa MpPUMEPE B3aUMOICHCTBUS PACTBOPOB PA3NIUYHBIX KUCIOT OJMHAKOBON KOHIEHTPAI[MH C OJIMHAKOBBIMH KYyCOUKaMH (TpaHyJiaMH) LIMHKA
U OJIMHAKOBBIX KYCOUKOB pa3HBIX METa/UIOB (MarHus, IMHKA, jKelie3a) C pPacTBOPOM COJITHOM KHUCIOTHL. B3ammojeilcTBHE pacTBOPOB CEPHON KUCIOTHI C
pacTBopaMu THOCYIb(dara HATpUs pa3NTUYHON KOHIICHTpAIMU M TemrepaTypbl. Mojenb kunsiero cios. PasnojkeHue mnepokcuia BOAOPOJa C MOMOIIBIO
HEOPraHMYECKUX KaTaliu3aTopoB (cojeil jkene3a, Hoauaa Kaius) U MPUPOJHBIX OOBEKTOB, COJAEpkKAIIUX KaTanasy (ceipoe Mmsico, kaprodens). [Ipocteitmue
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKLUU: B3aUMOJCHUCTBUE IIMHKA C COJISTHOM KHCIOTOM u skeneza ¢ cyinbdarom menu(ll). Mogens snexrponuzépa.
Mogenb 37eKTpOJIM3HOM BaHHBI JIJIsl IOJTYYEHUS ATFOMUHUS.

Jlabopamopuwie onvimbo.
IIpoBenenune peakuuii, MAYIIMX 1O KOHLA, Mo mIpasBwily beprose. Pa3nokeHne nepokcuaa BOAOpOJa € IOMOLIBIO JUMOKCHAAa MapraHina. CmerieHue
paBHoBecus B cucteMe Fe®* + 3CNS™ <> Fe(CNS)s. McnbiTaHue MHAMKATOPAMHU CpPefbl pacTBOPOB cojieil pasIUMdHBIX THHOB. B3aumoneiicTBue pactBopa
cynbdara menu(Il) ¢ xene3oM U rUAPOKCUIOM HATPHSL.



Ilpakmuueckan paboma.
Pemrenne skciepuMeHTANIBHBIX 3a71a4 110 TeMe «XUMUuYecKas peakius». BemecrBa u ux
cBOlicTBa
Metanabl. O0mue ¢usnveckue cBoiicTBa MeTawioB. Kimaccudukamnusi MeTamioB B TeXHUKE W XUMUU. OOIIHEe XUMUYECKUE CBOHCTBA METAJUIOB. Y CIIOBUS
B3aMMOJICICTBUS METAIJIOB C paCTBOPAaMH KHCIIOT U coyie. MeTrauiorepMusi.
Hemerauibl. baaropoansie rasel.Hemeramnel kak oxkuciaurenu. Hemeramnsl kak BoccTaHOBUTENW. Psn snmekrpooTpunarensHOCTH. VIHEpTHBIE WU
0J1IarOpOIHBIC Ta3bl.
Kuciaorel Heopranmuyeckue M OpraHmyeckue.KucioTel ¢ TOYKHM 3pEHHMS aATOMHO-MOJIEKYJISPHOTO YydeHHs. KuCIOTBI ¢ TOYKM 3pEHHs TEOpPUH
ANEKTPOJUTUUYECKON Jucconraiuu. KucaoTel ¢ TOUKM 3peHust MpOTOHHON Teopun. OOIIMe XMMUUECKHe CBOMCTBA KUCIOT. Kimaccudukams KucioT.
OcHoBaHMsl HeopraHuyeckue W opraHuvyeckue.OCHOBaHMSI C TOYKH 3pPEHHUS aTOMHO-MOJIEKYJISIPHOTO YydeHHs. OCHOBaHMSI C TOYKH 3pPEHHUS TEOPHUH
ANEKTPOJUTUYECKON nuccormanui. OCHOBAaHMSI C TOUYKH 3pEHHUs MPOTOHHOU Teopuu. O0mue XuMrIeckne cBOMCTBa ocHoBaHui. Kitaccudukanusi oCHOBaHHIA.
AM¢oTepHble CcOelMHEHHS] HeOpPraHWYecKHe M oOpraHuveckue.AM@orepHble OKcUIbl U ruapokcuibl. [lomydeHue u cBoiicTBa amM(pOTEpPHBIX
HEOPraHMYECKUX COCAMHEHUN. AMUHOKHCIOTH — aM(OTepHbIE OpraHndeckue coequuenus. [lenTuasl u menTumaHas CBSA3b.
Comn.Knaccuduxamus coneit. XKéctkocTh Boabl U criocoObl €€ yerpanenus. [lepexon kapOoHara B rufjpokapboHar u o6paTHo. O01re XuMHUIecKre CBOMCTBa
COJIEH.

Hemoncmpayuu.

Komnekuus meraiumoB. Komnekius HeMetaimoB. BzauMoielicTBue KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C Melbl0. Bemblilika TepMUTHON cMecu. Bcemblika
yEpPHOro Mopoxa. BbITECHEHHE TallOTEHOB M3 MX PAaCTBOPOB IPYIMMHU TajloT€éHaMH. B3anmoJeicTBHE MapoB KOHIIEHTPUPOBAHHBIX PAacCTBOPOB COJITHOM
KHUCTIOTHI U aMMHaka («apIM 0e3 orusy). [lonydyenne ammmuaka U u3ydeHue ero cBoicts. [lomyuenue amgpoTepHOro rufpoKcua U U3y4eHHUE €ro CBOMCTB.
[Tonydyenue xKECTKOM BOJBI M YCTPAHEHHE €€ KECTKOCTH.

Jlabopamopnuie onvimul.
[TonyyeHue HEpacTBOPUMOIO THAPOKCUIA U €r0 B3aMMOJIEUCTBUE C KUCIOTOMU. MccnenoBanne KOHUEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOM KHCIIOT
KalreJbHbIM METOJIOM IIPH UX pa30aBlieHUU BOJOW. PaznuuHble ciydyan B3aMMOJICHCTBUS paCTBOPOB COJICH aIFOMHHHUS CO IIETO0YBI0. YCTpaHEHHE KECTKOCTU
BO/IBI.

Ilpakmuueckasn padoma.Penmenue
SKCIIEpUMEHTANIbHBIX 33/a4 110 TeMe «BemniecTBa u X cBOMCTBay.
XHMHSA ¥ COBPeMEHHOE 0011eCTBO
Xumnueckas texHosorusi. [Ipon3BoacTtBo aMmmMuaka U MeTaHoJia. XUMHUECKasi TEXHOJOTH. XUMUUYECKUE MPOLECCHI, JeXallllue B OCHOBE MPOU3BOACTBA
aMMHUaKa U METaHOoJa. XapaKTePUCTHKA 3TUX mpolieccoB. O0IMe HayIHbIE MPUHIIUITBI XUMHYECKOTO MPON3BOCTBA.
XHMHYEeCKasi TPAMOTHOCTh KAK KOMIIOHEHT 001Ieil KyJabTYypbl YejdoBeka.MapKupoBKa YIIaKOBOYHBIX MaTEpHUAaOB, JEKTPOHUKH U OBITOBOWM TEXHHKH,
9KOJIOTUYHOTO TOBapa, MPOJIYKTOB MUTAHUS, STUKETOK 10 YXOAY 32 OJEXKI0M.

Hemoncmpayuu.



Mojens MPOMBIIUIEHHONW YCTAaHOBKH TIOJYYEHHS CEpHOM KHCIOThL. MoJiellb KOJOHHBI CHHTE3a aMMuaka. BuaeopparMeHThl M CHaibl O CTENeHU
3KOJIOTMYECKOM YHCTOTHI TOBAPA.

Jladopamopuvie onvimo.
N3yuenne MapkUpOBOK pa3iIM4YHbIX BUJIOB IIPOMBIIICHHBIX U IIPOJI0BOJIBCTBEHHBIX TOBAPOB.

YuyeoHno-remarnueckui miaan 11 kiace

No HawnmenoBanue pasnenos (Tem) KonnuecTBo 4acoB 1o nporpamme B ToMm uncne Ha mpoBeneHue
[MpakTuveckux padbot KonTponpeHbix padoT
11 xnacc
1 [penmer oprannveckoi xumun. Teopust 5 0 0
CTPOEHUS OPTaHUYIECKUX COeTMHEHUH A. M.
Byrtnepoa
2 VYTII1eBoa0POIbI U UX MPUPOIHBIC HCTOUHUKH 18 0 1
3 Kucnopoacoaepsxaiiiue opraHu4eckye BemecTra | 22 0 1
4 AzoTcoaepkaIire OpraHuIecKue BEIecTBa 15 1 1
5 Opraandeckass XUMHUsI H 00ITIECTBO 9 1 1
Peseps 3
Uroro 72 2 4
11 knacc
1 Crtpoenue Bemiects (23 1) 23 0 1
2 XUMUYECKHE PeaKIiu 19 1 1
3 BemecTBa 1 ux cBOMCTBA 17 1 1
4 XuMus 1 coBpeMeHHoe ob1iectBo (84) 1k 8 0 1
Pezeps 1




Hroro

68 2 4

Ilnanupyembie pe3y/ibTaThbl H3Yy4YeHHs Y4eOHOI 0 mpeaMeTa

JInuHOCTHBIE:

— F'OTOBHOCTb U CIIOCOOHOCTh 00YYarOIMINXCsl K CaMOPa3BUTUIO U CAMOBOCIIMTAHUIO B COOTBETCTBHHU C OOIIEYETIOBEUECKUMHU [IEHHOCTSIMU U HeaaMu
Ipa)XIaHCKOTo OOIIeCTBa; NPUHITHE U peau3alusl LIEHHOCTEH 37J0pOBOrO M O€30MacHOTr0 00pa3a KU3HU, OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (PH3UUYECKOMY M TICUXOJIOTUYECKOMY 3JI0POBBIO;

— HeMPUATHE BPEIHBIX IPUBBIYEK: KypeHHs], YIOTPEOIEHUS alIKOT0JIs, HAPKOTUKOB.

— YBaXE€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepen PoamHOM, roppoctw 3a cBOM Kpail, cBorw PoauHy, mpomoe u Hacrosiee
MHOTOHAIIMOHAJIBHOTO Hapoa Poccum;

— IpPUHSTHE TYMaHUCTHUYECKUX IIEHHOCTEH, OCO3HAaHHOE, YBaXHUTEJIbHOE U J00pO’KenaTeIbHOE OTHOUIEHHE K JPYroMy 4eJOBEKY, €ro MHEHHUIO,
MHPOBO33PEHUIO;

— CIIOCOOHOCTH K COINEPEXHUBAHUIO U (POPMUPOBAHKHE MO3UTUBHOIO OTHOLIEHMS K JIFOJIAM, B TOM YUCIIE K JIMLAM C OFPaHUYEHHBIMU BO3MOKHO CTSIMU
3JI0pOBbsSl U MHBAJIUAAM; OEpEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PM3UYECKOMY M ICHXOJOIMYECKOMY 370POBBIO JPYTHUX JIIOJEH,
YMEHHUE OKa3bIBaTh MEPBYIO IOMOILb;

— pa3BUTHE KOMIETEHIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, JE€TbMHU MIIAJILIET0 BO3PACTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIECTBEHHO MOJIE3HOM,
yueOHO-HCCIe10BaTENbCKOM, TPOEKTHON M IPYTUX BUJIAX AEATEIbHOCTH.

— MHMPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAUUMOCTU HAYKH, TOTOBHOCTh K HAyYHO -TEXHUYECKOMY TBOPUYECTBY,
BJIaJIEHHE I0CTOBEPHOM MH(OpMaIel 0 NepeaoBbIX JOCTHKEHUSAX U OTKPBITUAX MUPOBOM U OT€YECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAyYHbBIX
3HaHUAX 00 yCTpoiicTBe MHpa U 00IIECTBa;

— TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CaMOOOpa30BaHHUIO, Ha NPOTSIKEHUU BCEH JKU3HU; CO3HATEIILHOE OTHOIIEHUE K
HeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHOM MpodeccnoHaNbHON 1 00IeCTBEHHON AEATEbHOCTH;

— DJKOJIOrMYecKas KyibTypa, OepeXHOe OTHOIIEHUS K PpOJHOM 3emie, OpuUpoAHbIM OorarctBaM Poccum M MHpa; NOHUMAHUE BIIMSHUS
COLIMAIbBHOPKOHOMUYECKUX MPOLECCOB Ha COCTOSHUE MPHUPOJHOW M COLMAIBbHOM Cpelbl, OTBETCTBEHHOCTh 33 COCTOSIHUE INPHPOJHBIX PECYPCOB;
YMEHHUS U HaBBIKM PAa3yMHOTO MPHPOJIONONB30BaHMsI, HETEPIUMOE OTHOLICHHE K JEHCTBHSIM, MPUHOCAIINM BpE AKOJOTHH; MPUOOPETEHUE OIbITa
9KOJIOTOHAIIPABJIEHHON JIEATEIBHOCTH;

— OCO3HaHHBIN BBIOOp Oyaymiel nmpodeccun Kak MyTh M COCO0 peann3alnui COOCTBEHHBIX KU3HEHHBIX IJIAaHOB;

— HOTPEOHOCTh TPYAUTHCS, YBAXKEHHUE K TPYY U JIIOIAM TPy, TPYIOBBIM JOCTHKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIII €HHE
K pa3HbIM BUJaM TPYAOBOM AEATEIbHOCTH.

MeranpeamMerHsle:



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

— CaMOCTOSITENIBHO ONPEIEIATh LENH, 33/1aBaTh [TAPAMETPhl U KPUTEPHUH, IO KOTOPBIM MOYKHO ONIPEAEIINUTD, YTO LIENIb JIOCTUTHYTA;
— CTaBUTH U (GOPMYJIUPOBATH COOCTBEHHBIE 3a/1a9M B 00Pa30BATEIIBHON IEATEITPHOCTH M KU3HEHHBIX CHTYAIIHSIX;

— BBIOMpATh IyTh JTOCTHMKCHHUS LIENH, TUIAHMPOBATh PEUICHHE TIOCTABJICHHBIX 33/1a4, ONTUMU3UPYS MaTepHajbHble U HeMaTepHalbHbIe 3aTpaThl; [—

Opranu30BbIBaTh d(H(HEKTUBHBINA MOUCK PECYPCOB, HEOOXOMMMBIX ISl JOCTHXKCHHSI TIOCTAaBICHHOHN 11enn; [— comocTaBisATh MOJydEHHBIH Pe3yJIbTaTr
JEATENBHOCTH C MIOCTABJICHHOM 3apaHee LEbIO.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

— MCKaTh U HaXOJUTh 000OIICHHBIE CIIOCOOBI PEIICHUS 3a/1a4y, B TOM YHUCJIE, OCYIIECTBISATh Pa3BePHYThIN MH(GOPMAIIMOHHBIN MIOUCK U CTAaBUTH Ha €ro
OCHOBE HOBBIE (yueOHbIC U MO3HABATEILHBIC) 3a/1a4H;

— KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO C Pa3HBIX TO3UIMH, PACIIO3HABATh U (PUKCHPOBATH MPOTUBOPEUHs B MH(HOPMAITHOHHBIX
HMCTOYHHKAX;

— WCIOJIB30BATh PA3JIMYHbBIE MOJICTFHO-CXEMAaTUUECKUE CPEACTBA JJIs MPEACTABICHUS CYIIIECTBEHHBIX CBSI3€H W OTHOIIEHUH, a TaKkKe MPOTHBOPEUHH,
BBISIBJICHHBIX B MH()OPMAITMOHHBIX HCTOUYHUKAX;

HaXOJHUTh U MPUBOJUTH KPUTHUECKHUE apTyMEHThI B OTHOILIEHUHU ACUCTBUN U CYXACHUNU OPYTroro; CIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTHUECKUM
3aMeUYaHUsIM B OTHOILIEHUU COOCTBEHHOTO CYXICHHS, paCCMATPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

— BBICTpauBaTh MHIMBUIYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUUEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYypPCHBIE
OTpPaHUYEHUS; MEHATh U YIEP)KUBATh Pa3HbIe MO3UIMHU B TIO3HABATEILHON JESTEIbHOCTH.

KomMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHble e CTBUSA

— OCYIIECTBJISATH JIEJTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU (KakK BHYTpH 00pa3oBaTelIbHOW OpraHW3alliud, TaK U 3a e
npeaenaMu), MoAOUpaTh MapTHEPOB IS ACIOBOM KOMMYHHMKAIIMM HMCXOAS U3 COOOpaK€HUH pPe3yJbTaTUBHOCTH B3aWMOJICHCTBHUSA, a HE JIMYHBIX
CUMIIaTHI;

— IPU OCYILECTBICHUH IPYNIIOBOM pabOThI OBITH KaK PYKOBOJUTENEM, TaK U YICHOM

KOMaH/Ibl B Pa3HbIX POJIsX (FeHepaTop uJei, KPUTHUK, UCTIOJHUTENb, BBICTYHAIOMINMA, dKCHepT U T.A4.); [— pa3BepHyTO, JIOTUYHO M TOYHO H3JIarath
CBOIO TOUKY 3pEHUS C UCTIOJIH30BAHUEM aJIEKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

IIpeamerHsbie:

B pe3yabTaTe usyuenusi yaeGHoro npeamera «XuMush» Ha ypOBHe CpeIHero 001ero
o0pa3oBaHus:

BpinyckHHUK Ha 0230BOM YPOBHE HAYYHTCH:

— PpaCKpbIBaTh Ha MpHUMEpAX POJIb XUMUH B (pOpMI/IpOBaHI/II/I COBpCMCHHOﬁ Hay‘-IHDﬁ KapTUHBI MUpPa U B HpaKTHqCCKOﬁ OCATCIIBHOCTH YCJIOBCKA, "—
ACMOHCTPUPOBATH HA IPUMEPAX B3AUMOCBA3b MCKIY XUMHEN U APpYrumMu CCTCCTBCHHBIMH HAaYKaMU;



— pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUU XUMuUdeckoro crpoenust A.M. bytieposa;

— moHuMath ¢usndeckuit cmbica [lepuomumdeckoro 3akona JI.M. MeHjgeneeBa W Ha €ro OCHOBE OOBSCHATH 3aBHCHMOCTH CBOWCTB XMMHYECKUX
3JIEMEHTOB ¥ 00Pa30BaHHBIX UMM BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUSI aTOMOB;

— 00BSACHATH MPHYUHBI MHOTOOOpAa3Hs BEIIECTB HA OCHOBE OOIIMX MPEICTABICHUI 00 NX COCTaBE M CTPOCHUH;

— MPUMCHSTH MPaBUa CHCTEMATUICCKOW MEXIyHApOIHOW HOMEHKIATYPhl KaK CPEICTBa PAa3IMYCHUS W UIACHTHU(HUKAIINH BEIIECTB IO MX COCTaBY U
CTPOCHHIO;

— COCTaBJISITh MOJICKYJIIPHBIE U CTPYKTYPHBIE (DOPMYITBI OPraHMYECKUX BEIIECTB KaK HOCUTENIeH MHPOPMAIIMK O CTPOCHUH BEIIECTBA, €0 CBOMCTBAX U
MIPUHAUICKHOCTH K OTIPEICTICHHOMY KJIacCy COCTMHEHUH;

— XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA MO0 COCTaBY, CTPOEHHUIO U CBOMCTBAM, YCTaHABJIMBATH MPUUYUHHO-CJIC/ICTBEHHBIE CBS3M MEXY JIaHHBIMU
XapaKTEePUCTHUKAMU BEIIECTBA,;

— MPUBOJUTH TIPUMEPHI XUMUYECKUX PEAKITUH, PACKPBIBAIOIINX XapaKTePHbIC CBOMCTBA TUITMYHBIX MPEICTABUTENICH KIIACCOB OPraHUYECKUX BEIIECTB C
[ETBI0 UX UACHTU(UKAIINN U 00BSICHEHUS 00J1aCTH IPUMEHEHHS;

— MPOTHO3UPOBATH BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX PEAKIMi Ha OCHOBE 3HAHWUN O TUIAX XMMHUYECKOW CBS3M B MOJIEKYJIaX PEareHTOB M UX
PEaKIMOHHON CITOCOOHOCTH;

— UCMOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU U XUMUYECKUX CBOMCTBAX BEIIECTB JJIsi O€30MacCHOTO MPUMEHEHHS B IPAKTUYECKOM IS TEIIbHOCTH

— IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIb30BaHUS MTPOIYKTOB MepepabOTKU He()TH U MPUPOTHOTO ra3a, BBICOKOMOJIEKYISIPHBIX COEIMHEHUN
(monMATUIIEHA, CHHTETHYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTBITHI 110 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIMIEPUHA, YKCYCHON KHCIIOTHI, HEMPEAeNbHBIX KUPOB, TIIOKO3bI, KpaxMana, 0eJIKoB
— B COCTaB€ MUIIEBBIX MPOJTYKTOB U KOCMETHYECKHUX CPEJICTB;

— BJIaJIeTh IPaBUIIAMU U IIpHeMaMu 0€3011acCHON pabOThl C XUMHUYECKHMH BEILIECTBAMU U TAOOPATOPHBIM 000pYI0BaHUEM;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHMYECKON pEaKIMM W CMEIICHHS XUMHUYECKOTO pPaBHOBECHUS OT Pa3UYHbIX (PAKTOPOB C LEJBIO
ONpeIeTICHUSI ONTUMAIBHBIX YCIOBHUM MPOTEKAHUSI XUMUYECKUX IPOLIECCOB;

— IPUBOAUTH MPUMEPHI THIPOJIN3A COJIEN B IOBCEHEBHOM KU3HU YEJIOBEKA,

— IPUBOAUTH NPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI B IPUPOJIE, TPOU3BOJICTBEHHBIX MPOLIECCAX U )KU3HEACATEIbHOCTH OPraHU3MOB;
— IPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIINii, PACKPHIBAIOIIUX OOIIME XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAILJIOB;

— IPOBOJUTH PACUEThl Ha HAXOXKICHHE MOJICKYISPHOU (QOPMYINBI YriIeBOAOPOJa MO MPOIYKTaM CrOpaHHsl U MO €ro OTHOCUTENIbHOW IMJIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

— BJIaJIETh IpaBUIIaMU 0€30MaCHOTO OOpaIIeHUs C €AKUMH, TOPIOUYUMHU M TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAaMH ObITOBON XUMUU;

— OCYILECTBJIATH MOUCK XMMHUYECKON MH(POPMAITUH 110 Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (pOpMyiiaM BEIIeCTB;



" — KpUTHYECKH OLICHUBAThb M WHTEPIPETHUPOBATH XUMUYECKYI0 WH(POpPMAIMIO, COJEPXKAIIYIOCSd B COOOIIEHUSX CPEICTB MAacCOBOM HMH(OpMAaILUH,
pecypcax HMHTepHeTa, Hay4HO-IOMYJSPHBIX CTAaThsIX C TOYKHU 3PEHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B ILEJAX BBISABICHUS OLIMOOYHBIX
CyXKJeHul u popMupoBaHusi COOCTBEHHOM MMO3UIINH;

"  — [IPEACTaBIATH IyTH PEHICHUS TI00ATBHBIX MTPOOTIEM, CTOSIINX MEPE]] YEIOBEYECTBOM: IKOJIOTHIECKUX, SJHEPTETHUECKHX, CHIPEBBIX, H POJIb XUMUH B
PELIeHUH ITUX IPoOIIEM.

BeinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUThHCH:

"  — WUIIOCTPUPOBATh HA MPUMEpaxX CTAHOBJIEHUE U BOJIIOLMIO OPraHNYECKOW XMMUHU KaK HAYKU Ha pa3IMYHbIX HCTOPUYECKUX ATAINAX €€ pa3BUTHS;

" — KCMOJIb30BaThb METOJIbl HayYHOTO MO3HAHUS MPU BHINOJHEHUH MPOEKTOB M Y4eOHO-UCCIIENOBATEIbCKUX 3a/lad M0 M3YyYEHHUIO CBOMCTB, CIOCOOOB
MOJIyYEHUS U pacllo3HAaBaHUSI OPraHUYECKUX BEIECTB;

® — 0OBACHATH NPHUPOIY U CHOCOOBI 00pa30BaHUS XMMHUECKOMN CBSI3U: KOBAJIEHTHOH (MOJISIPHOM, HETIONISIPHOM ), HOHHON, METAJTTNYE€CKOH, BOAOPOIHON —
C 1IeJIbIO OTIPEICNIEHNS] XMMHUECKON aKTUBHOCTH BEIIIECTB;

" — yCTaHaBJIMBATh IN€HETHMYECKYIO CBSI3b MEXIY KJIacCaMU OPraHWYecKHX BeIIeCTB /sl 00OCHOBAHMSI NMPUHLHUIIHATBHON BO3MOXXHOCTH MOJTyYEHUS
OpraHMYECKUX COEAMHEHUN 3aJaHHOTO COCTaBa U CTPOEHUS;

" — YCTaHaBJIMBATh B3aUMOCBS3U MEXy (PaKTaMU U T€OpHUEH, MPUUMUHOM U CIEICTBUEM IIPU aHAIN3€ NMPOOIEMHBIX CUTYalil 1 000CHOBaHUU
IIPUHUMAEMBbIX PELICHUH Ha OCHOBE XMMHUYECKHX 3HAHUH.

TpeOoBaHUA K YPOBHIO NOATOTOBKH 00y4AaKOIUXCSH.
Yyammecsi B pe3yJibTaTe YCBOEHHS pa3jiesia J0/KHbI 3HATH/MIOHUMATD:

4 BaXXHEUIINE XUMHYECKHE TOHSITHSI: BE€IICCTBO, XUMHYECKUHN 3JICMEHT, aTOM, MOJICKYyJa, OTHOCUTCIIbHAA aTOMHas W MOJICKYJISIpHAas MacChbl, HOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKAsA CBA3b, DJICKTPOOTPHULATCIBbHOCTD, BAJICHTHOCTD, CTCIICHb OKUCJICHUA, MOJIb, MOJISIpHasd Macca, MOJ'ISIpHBIfI O6’béM,
BCIICCTBA MOJICKYJISIPHOI'O U HEMOJIEKYJIIAPHOT'O CTPOCHUS, PACTBOPEHI, DJICKTPOJIUT U HEIJICKTPOJIUT, JICKTPOJIUTHYCCKAA JUCCOLUALIUA, OKUCIUTEIDL U
BOCCTAaHOBHUTCIIb, OKHCJICHUEC W BOCCTAHOBJICHUC, TEILUIOBOM B(b(beKT pC€aKuunuu, CKOpPOCTh XUMHYECKOH pC€aKkiuu, Katajiu3, XUMHUYCCKOC pPaBHOBECCHUC,
YTJICPOIHBIN CKelleT, YHKIMOHAIbHAS TPy, H30MEPHs, TOMOJIOTHUS;

v OCHOBHBIC 3aKOHbI XUMHH: COXPAHCHHUEC MACChl BEHICCTB, IIOCTOAHCTBA COCTAaBa, nepnonnquKHﬁ 3aKO0H,

v OCHOBHBIC TCOPHUU XHUMHMU: XUMHYECKOH CBA3H, SHGKTpOJII/ITH‘ICCKOﬁ Jucconmuanuu, CTpOCHHUA OPraHU4YCCKHUX COCI[I/IHGHI/II‘/'I; BaKHEMIIINE BCIIECTBA U
MaTepuaibl: METaH, STUJICH, alleTHIICH; O€H30J1, 3TaHOJI, )KUPHI, MbLJa, IJII0K03a, caxapo3a, KpaxMall, KJeT4aTKka, OelKH,

HCKYCCTBCHHBIC U CUHTCTUYCCKHUEC BOJIOKHA, KaYy9YKH, IIJIACTMACCHI;
YMeETh:

4 Ha3bIBATh U3YYCHHBIC BCUICCTBA I10 «TpPIBPIaJ'ILHofI)) n Mem,uyHapo,uHoﬁ HOMCHKIJIATYPC,

4 OonpCACIAATh: BAJICHTHOCTDL U CTCIICHL OKHCJIICHUSA XUMHUYCCKUX 3JICMCHTOB, THIL XUMHUYECKOU CBSI3U B COCAUMHCHUAX, 3apsd MOHA, XapaKTCp CpCAbl B
BOJHBIX PACTBOPAX OPraHUYCCKUX COGHHHGHHﬁ, OKHCJIUTCIIb U BOCCTAHOBUTCIIb, IMPUHAMJIC)KKHOCTL BCUICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKHUX
COCJIMHEHUH;



v/ XapaKTepH30BaTh: OCHOBHBIEC KJIACCHI OPraHUYECKUX COCIMHEHHN; CTPOCHHE ¥ XMMUUYECKHE CBONCTBA M3YYEHHBIX OPTaHUUYECKUX COCTMHEHHIA;

v OOBSICHSTH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTABa W CTPOEHHS; MPHUPOJLY XHMHUYECKOW CBSI3U (MOHHOW, KOBAJEHTHOM, METAJUIMYECKO),
3aBHCUMOCTBH CKOPOCTH XHMHYECKON PEaKIIUH U MOJIOKESHUS XUMUIECKOTO PAaBHOBECHUS OT Pa3IMYHbBIX (JaKTOPOB;

v/ BBITIOJIHATH XUMHYECKHUIA SKCTIEPUMEHT 110 PACIIO3HABAHMIO BAKHEUIIMX OPraHMYECKHUX BEIIECTB;

v TIPOBOJUTH CAMOCTOSITENIBHBIN TOMCK XUMHYECKOM HMH(POPMAIMK C HCIOJIB30BAHUEM Pa3JIMYHBIX HCTOYHUKOB (HAYYHO-NOMYJSPHBIX H3IaHHH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETa); MCHONB30BATH KOMITBIOTEPHBIC TEXHOJIOTUH Ui OOpabOTKM W Tepenadyd XUMHYECKOH
nH(popMaluy U e€ MpeICTaBIeHHs B pa3InYHbIX (opMax;

v/ MCHOJIB30BaTh IPUOOPETEHHBIE 3HAHKS M YMEHHUS B TIPAKTHYECKOM JIEATENBHOCTH U MOBCEAHEBHOM XKU3HU JUISA:

*  00bBSCHEHUS XUMHUYECKUX SBJICHUHN, IPOUCXOAAIIUX B IPUPOAE, OBITY U HA IPOU3BOJICTBE;

® OMpCACIICHNA BO3MOKHOCTHU MMPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCJIOBUAX U OLICHKU HUX HOCHGHCTBHﬁ; Oskonornueckn TpaMOTHOTIO
MOBEACHUS B OKPYKAIOIIEH CPETIE;

° OLCHKU BJIMAHUA XUMHUYCCKOT'O 3arpsA3HCHUA OKPY)KaIOHleI\/’I Cp€abl HA OPraHu3M YCJIOBEKA U JPYTIUC )KHUBBIC OPTaHNU3MBI;

* 0e30macHOTO OOpaIIeHHs C TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH, TA00paTOPHBIM 000PY/IOBAHUEM;

* PUTOTOBJIEHHUS PACTBOPOB 33JaHHOW KOHIEHTPALMH B ObITY M Ha IPOU3BO/ICTBE;

*  KPUTUYECKOU OIIEHKH JOCTOBEPHOCTU XUMUYECKON MH(POPMAIIUU, TTOCTYTAONIEH U3 Pa3HbIX HICTOYHUKOB.

KanenmgapHo-rematiuueckoe miaHupoBanue B 11 kimacce
(2uaca B Hememo, 68 YacoB)

Ne | Hara Tema ypoka Meoua-pecypcorXummd. OcHoOBHOe coiepKaHue XapakTepucTUKa OCHOBHBIX BU/I0B JesiTeIbHOCTDH YUHTEJIS C
n/ o p IKCIIEPUMEHT, YpOKa AeATeTbHOCTH 00y4aI0IHXCSH y4yerom padoueii mporpamMmbl
I pacuéTHbIe 32124 BOCIIHTAHMS
aH a
K
m
Tema 1. Ilpenmer oprannyeckoii xumun. Teopusi ctpoeHusi oprannyeckux coenunenuii A. M. Byraeposa (5 4)




HC
e
JIsL

IIpenmer
OpraHU4ECKON
XUMUH.

ITpesentanusa «IIpasuna Th
B KaOMHETE XUMUUY.
Hemoncmpayuu.llnasnenue,
o0yrnmBaHHE ¥ TOPEHHE
OpPTaHUYECKHX BEIECTB.
Mogenu Moineky
OpraHUYeCKUX COCIUHEHUHN
pa3HbIx kiaccos. [Toprperst
A. M.

Byrneposa, 1. 5.
bepuenuyca, ®.

Bénepa.

BBOIHBIN HHCTPYKTAXK
MOTEeXHHUKeE 0€30I1aCHOCTH
BKaOMHeTEe XHMHUH
Opranuyeckue BelecTna:
MPUPOIHBIC, HICKYCCTBEHHBIC
1 CUHTETHYCCKHE.
Oco0EeHHOCTH COCTaBa U
CTPOEHUS OPTaHUIECKIX
BelecTB. ButammniMm u ero
kpax. [lonsitie 06
YTIIEBOAOPOIAX.

Xapaxmepuzosams 0COOEHHOCTH
COCTaBa U CTPOCHUSI OPTaHUYECKUX
BEILIECTB.

KnaccuguumpoBaTs X Ha OCHOBE
MIPOUCXOXK/ICHHSI U TIEpEPa0OTKH.
Apeymenmuposamu
HECOCTOATENBHOCTh BUTATIH3MA.
Onpedensims OTTUIATENHHEBIE
0COOEHHOCTH YTJIEBOAOPOIOB.

[IpuBnekaTs BHUMaHHE
o0ydJarommxcs K o0cykaaeMoin
Ha ypoke HHPOpMAaIUH,
AaKTUBU3allUU MMO3HABaTEIHHOMN
JESTETLHOCTH 00YYarOIIUXCsl.
AKHCHTI/IpOBaTb BHUMAHUEC
0o0yJaronmxcs Ha
HPaBCTBEHHBIX MpoOIeMax,
CBA3aHHBIX C HAYYHBIMHA
OTKPBITUAMU, NU3YUaCMbIMHU Ha
ypoke. [loOyxnath
o0yJaronmxcsi Co0JI0IaTh Ha
YpOKE MPUHITUIBI yIeOHOH
JTUCLIUAIUIMHEI ¥
caMOoOpraHU3aIlnH.

OnupaThCs Ha )KU3HEHHBIA OTIBIT
00y4aroNIMXCsl, TPUBOISA
JIECTBEHHBIE TPUMEPHI.
Co3naBath 10BEpUTENBHBII
HICUXOJIOTHYECKHH KIIMMaT B
KJIacce BO BpeMs ypoKa.
DopMHpPOBATH Y 00yJAIOIIUXCS
rpa)XJIaHCKOM MO3UITUH,
CIIOCOOHOCTH K TPY/Y H KH3HU B
YCIIOBHSAX COBPEMEHHOTO MHUpA.




2-3 OCHOBHEIC emoncmpayuu. OCHOBHBI€E MTOJTOKEHUS Dopmyrupoeams OCHOBHBIE AKIIEHTUPOBATh BHUMAHUE
HE TOJIO0KCH ITopTpersl TEOPUU XUMUYECKOTO HOJIOXKEHUS TECOPHH XUMHYECKOTO 00yJaronMXxcsi Ha HPaBCTBEHHBIX
1e Ys TeOpUu A. M. BytnepoBa, | CTpoeHHs crpoennst A. M. ByTneposa. npobieMax, CBI3aHHBIX C
Bt XUMHACC KOTO | - ppapkanma, A. M. byrieposa. Paznuuame TOHATHS «BaJEHTHOCTE Hay4HBIMH OTKPBITHAMH,
; ;/T[p OCHH3 A, ®. A. Kekyue. BanentrocTs. CTPYKTYPHBIE | i «cremens okucienus». COCTABIATH M3y4aeMbIMHI Ha ypOKE.
5 : (i)OpMy.]I‘I‘)I — TIOJTHBIC U MOEKYIIAPHEIE H CTPYKTYpHBIE [IpuBiekaTh BHUMaHHE
YTICpoBa. cokpaniénusie. [Ipocteie bopMyJIBL. o0yJaronmxcst K 00CyKaaeMoi Ha
(omuHapHBIE) U KpaTHBIE Knaccuguyuposams KoBaneHTHBIE ypoKe HHPOPMAIUH, aKTHBH3AI[UH
(nBOIHBIE M TPOMHBIE) CBSI3U. CBS3H TIO KPATHOCTH. II03HABATEIBHOU 1EATENBHOCTH
BsaumHoe BiusiHIIE ATOMOB B obyuaronuxcsi. Co3zaBaTh
MOJIEKYIIE. JIOBEPUTEINbHbBIN
MCUXOJIOTHYCCKUN KIIUMAT B
KJIacce BO BPEMS ypOKa.
4-5 | He Hzomepu JIa6. pabota Nel M3omMepsl u u3oMepusl. ObvscHamo SIBICHAE U30MEPUU U [IpuBnexaTs BHUMaHUS K
Il B N3srorosienne B3aMIMHOE BIIMSTHHE aTOMOB B MOJIeKyse. | oOcyKIaeMoi Ha ypoke
HE OpPraHMYECKOl | MOZIEei WH(pOPMAIUH, AKTUBH3UPOBATH UX
e XUMUU U e€ OPFaHWICCKvHX [I03HABATEIbHOU 1E€ATENBHOCTH.
st BH/IBI. COCMHCHUY. Oprasn3oBBIBATH TPYIIITOBEIE
(hopMbI yueOHON NeSTEITHHOCTH.
5 Onupatbcs Ha )KU3HEHHBIN OIBIT

00yJaroIIIXCS, TIPUBOIS
JIEWCTBEHHBIC TPUMEPHI.

Tema 2. YriieBogopoabl M UX NpUpPoAHbIe HCTOYHUKH (18 4.)




6-7 AJIKaHBI. JIa6. paGoTa Ne2 | AJKaHBI, WK IPEIEIbHBIE Onpedensims TPUHAIISKHOCTD BeliecTB | OpraHu30BBIBATH IPYTIIIOBBIE
He Crtpoenu OGHapyxeHne YII€BOJOPOIBI. K pa3IM4HBIM TUMaM (TIPSACTbHBIM UM | GOPMBI YUeOHOH eATeTbHOCTH.
e S MNPOAYKTOB ["omoornveckuit psiji aIKaHoB U HEIpeneIbHBIM) U KllaccaM OnupaThCs Ha )KU3HEHHBIH OIBIT
o HOMCHKII TOPEHMUSI CBEYU. ero obuwas Gpopmyia. YIIIEBOJOPOIOB. 00yJaroIXCsl, TPUBOJIS

aTypa CprKTypHaH H30MepHH Ha3b16amb UX 110 Me)KleHapOHHOI\/'I I[ef/'ICTBeHHI)IC HpI/IMepBI.
g Honyqu YIJICPOAHOHU LICIIN. Pannkasr. HOMECHKJIAaType, XapaKTepu30BaTh HpI/IBHCKaTb BHUMaHUC
uie, EOMGHKﬂaTypa AIIKaHOB. CTPOEHHE M CBONCTBA BKHEHIIHX o0yuarommxcs Kk 00Cyxk1aeMoit Ha
CBOMCTBa MMIICCKHIC CBONCTBA AJIKAHOB. MpeACTaBUTENEN aJIKaHOB. YPOK€e HH(POPMAINH, aKTHBH3aLHH
TOpeHHe, peakluy 3aMeIleHus . -
) (r :noreI;HIiJOBaHMe) peaKs Hab6niooams v onucviéames xumudeckuii | [TO3HABATCIILHON JCATCIBHOCTH
NPUMECHCHHE. ’ 9KCHEPUMEHT C ITOMOIIBIO POJHOTO 00yHaOHXCS.
pa3NoXEeHNs MeTaHa, peaKIus
SI3BIKA U SI3BIKA XHMUH.
JerupUpPOBaHUA ITaHa.
0600w amp 3HAHUS U IeJaTh BEIBOJIBI O
Jlemoncmpayuu. I’ opeHneanKaHoB .
3aKOHOMEPHOCTSIX N3MEHEHUS CBONCTB
(B TOM UmCIIEe U U3 pe3epByapa
. YTIEBOJOPOIOB B TOMOJIOTHYECKHIX
ra30BOM 3aXKHTAJKH).
psanax.
OTHoOIIIEHNE aTKaHOB K
Pasznuuame nouaTus «uzomep» u
pacTBOpam repMaHraHaTa KaJius
. «TOMOJIOT».
u OPOMHOM BOIC.

8 Pemenue Pemenue 3akperieHne  3HaHWA U YMeHue oyerums CBOU yaeOHbBIE Peanu3oBbIBaTh BOCOUTATENBHBIE
HE 3a7a4 u pacyeTHbIX 3aa4 | YMEHHI. Beinonuenue IOCTH)KEHUS BO3MOXHOCTHU B pa3jiW4HbIX BUAAX
e pra)KHeHHfI paCY€THBIX pra}I(HeHPII;'I. YMeHnue cocmaesiaimsy Iiiad peleHus JCATCIBHOCTHU O6y‘laI'OH_II/IXC5I CcO
18 0 TeMe pOGIEMBI CIIOBECHOM (3HAKOBOM) OCHOBOIA:

«AJIKaH BD».

YMeHnEe caMOCTOITENLHO
OpPTraHHU30BLIBAThH YIeOHOE NeiiCTBIE
YMeHue npeobpazosvieams

nH(OPMAITIIO W3 OIHOTO BHUJIA B IPYTOM.

pelIeHne TEKCTOBBIX
KOJIMUYECTBEHHBIX U KaUECTBEHHBIX
3aJad4, BBIIOJIHEHUE 3aJaHUH IO
Pa3rpaHUYEHUIO MOHSATUH.




9- AJKeHBbI, Jemoncmpayuu.llonyuenue | HenpenenbHsie Has3zvieambalkeHbl MO PeanuzoBbiBaThH
10 | mge CTpOCHHUE JTUJIEHA peaKuuen YIJIEBOJOPOIbI. AJIKEHBI. MEXIYHAapOJIHOW HOMEHKIATYpE. BOCIIMTATEIIbHBIC BO3MOKHOCTH
e , JeruIpaTaIui 3TaHoJIa, €ro Otunen. I'omonormyeckuit Xapaxmepu3z06amp ¢ TOMOIIBIO B Pa3IUYHBIX BUIAX
s U30MEpH rOpeHHe U OTHOIIEHUE K psizt ankeHoB. CTPYKTypHas 1 POJIHOTO SI3bIKA M A3bIKA XMMHH JEATENHLHOCTH 00YYarOUXCsl
s, pacTBopam mepMaHraHaTa TpOCTpaHCTBCHHA CTPOCHUE, CBOMCTBA, CITOCOOBI Ha OCHOBE BOCIIPUSITHS
HOMEHKII KaJus 1 OpOMHOM BOJIE. (reomeTpiiecKas) H3OMEpHs. MOJIy4YeHHsI U 00JIaCTH MPUMEHEHHS | SJIEMEHTOB JeHCTBUTEIBHOCTHU
arypa Tp OMI’IH‘IHCHHOG TOMYHCHHC | 5y ena. aHaJM3 MPOOJIEMHBIX CUTYAIIUH.
[Tonyden AJIKCHOB: KPEKUHT I Habarwoams, caMoCTOSTENBHO OpraHu3oBbIBaTH rPYIIOBLIE
ue, JICTHIPHPOBAHHUE ATKAHOB. MIPOBOJIUTH U OMKCHIBATH (dopMbI yueOHOM JesTeNbHOCTH.
CBOICTBA Jlabopatoproe noxyuenue XUMHUYECKUH DKCIIEPUMEHT. Onupatbest Ha XKU3HEHHbIN
, ;Z?EZE?;Igza:;iiﬂa‘ Ycemanasnuseams 3aBUCUMOCTD OHEIT 00yYaroImuxcs, MpUBOJL
IIPUMEHCHUE. Peakuun TIPHCOETHHEHNS: MEXY TUIIOM CTPOECHUS JACUCTBCHHBIC ITPUMCECPHEIL.
N — YIIICBOIOPO/IA H €r0 XHMHUCCKIMI Hé)HBHeKaTB BHHMgHHe }
IHPOrAIOr eHHPOBAHEE, CBOI/IC\:fBaMI/I Ha anE/[epe JIOTUYeCcKuX | 00YHaromuxcs K 00Cyx AaeMOu
ranorennposanue, [pasuiio CBsI3e: IpelleNbHbIA — pefucupm Ha ypoke HHpopMaLu, }
MapKoBHIKOEa, OKHCICHIE 3aMeIleHN s, HelpeIeTbHbIH — aKTUBHU3AIMA TT03HABATEIHLHON
ankeHoB. KauecTseHHbIE PCAKIHH HPHCOCHIHCHIA. AESTCIEHOCTH 00y ARMIXCA.
peakUry Ha HENpeaeIbHbIC
YTJIEBOAOPOIBL.
11- Ankaguensl. | [lemoncmpayuu. AJKanueHsl, Uiy IUEHOBBIE | Haszwieams TUCHBI IO PeanuzoBbiBaTh
12 | ge Kayuyku Paznoxenue kayuyka npu YTIIE€BOAOPOIBL. MEKTyHapOIHON HOMEHKIATYPE. BOCIIUTATENIbHBIE BO3MO)KHOCTH
e Harp€BaHWH, UCIIBITAHHUEC COHpH)KeHHLIe U CHBI. XapaKmepu306amb C MTOMOLIBIO B pa3IMYHBIX BUOAX
15 MPOIYKTOB PA3JIOKECHI HA byranuen-1,3, nzonpe. POHOTO SI3bIKA U SI3bIKA XUMUH JEATENbHOCTH 00y4alOIuXCs Ha

HenpeneabHoCcTh. Kommekmus

«Kayuykmy.
Jla6. padoTa Ne3

Wccnenosanue cBOCTB
Kay4IyKOB.

Peakmus JleGenesa. Peakiuu
MIPUCOCANHEHHS AJIKaICHOB.
Kayuyku: HaTypanbHBbIi,

CHUHTETUYECKHE
(OyTammueHoBBIH,
H30IPEHOBBIN).
Bynkanuzanus

Pesuna. D00HHUT.

Kay4yKa.

CTPOCHHUE, CBOMCTBA, CIIOCOOBI
MOJTYYEHUSI ¥ O0JIACTH PUMCHCHHS
Kay4yKOB.

Habrooamv u onucvieamo
XUMHYECKUH IKCIIEPUMEHT.

OCHOBE BOCITPHSTHS JIEMEHTOB
JIEMCTBUTENLHOCTH: aHAIU3
MPOOJIEMHBIX CUTYyaIIHH.
OpraHu3oBBIBATH TPYIIIIOBBIC
(dhopmbI yaebHOI
nestenbHOCTH. Onuparbes Ha
SKM3HEHHBIHA OIBIT
00yJaroNIMXCs, TIPUBOJIS
JIEICTBEHHEIE TTPHUMEPBHI.
Co3naBaTh JOBEPUTENbHBII
IICUXOJIOTHYECKUN KINMAaT B
KJIacce BO BpeMsl ypoKa.




13- Anxunsl | Jemoncmpayuu.llonyyenue AneTuneHoBbIe Haszvieams 110 MEXIYHAPOIHON PeanuzoBbiBaTh
14 | ge aleTUsIeHa peaxiuen YII€BOJOPOBI, WM AKUHBI. | HOMEHKJIAType alKUHBI. BOCTIUTATENbHBIE
e THIPONTU3a KapOuaa KabIIus, [Homyuenue u npuMeHeHne Xapaxmepuzoeams ¢ IOMOLIBIO BO3MOKHOCTH B Pa3JINYHbBIX
15 €ro ropeHye 1 OTHOIIEHHE K areTuaeHa. XuMHU4ecKue POIHOTO SA3bIKA U SI3bIKA XUMUHU BHJIaX J€ATEINbHOCTH
pacTBopam IepMaHraHaTa CBOICTBA allETWICHA: CTpOCHHE, CBOIMCTBA, CITIOCOOBI 00yYaroIXCsl Ha OCHOBE
KaJusi 1 OPOMHOM BoJie. TOpEeHHe, peakluu MOJTy4eHUsI U 00JIACTH PUMEHEHHS BOCTIPUSTHUS 3JIEMEHTOB
MIPUCOETUHEHNS: alleTUIICHA. JIEICTBUTENBHOCTH: aHAIN3
TUAPOraJIor eHUPOBaHUE, Habniooams u onucvieamo MPOOIEMHBIX CUTYAIHH.
TaJIOrCHUpPOBAHHE, XUMHWYECKUN SKCIIEPUMEHT. OHI/IpaTLCH Ha KU3HCHHBIHN
ruapaTanys (peakuus PasnuuaTs 0COGEHHOCTH OIIBIT 00YYAOLITUXCSI, TPUBOJIS
Kyueposa). Bununxmnopun, peakuuii TPHCOCHMHEHHS Y JIEIICTBEHHBIE TPUMEPBI.
MTOJTUBUHIITXJIOPU]. aUeTHIeHA OT TAKOBBIX Y CoznaBaTh TOBEPUTENBHBIN
STHICHA. TICUXOJIOTUYECKUN KITUMAT B
KJIacce BO BPEMsI YpOKa.
15- ApeHBI. Jemoncmpayuu.Viccnenoanne | ApoMaTHuecKue Xapaxmepuzoeamsv C IOMOLIBIO Onupatbes Ha KU3HEHHBIN
16 He CBOMCTB O€H30J1a C IIOMOILILIO yriieBoAaopoabl, Uik apC€HbI. POAHOrO S3bIKa U SA3bIKa XUMHUU OTIBIT OOYYAFOIINXCS, TIPABOIS
e OBITOBOTO PACTBOPHUTENS Benson: ero crpoenmue, 0COGEHHOCTH CTPOEHUS, CBOMCTBA M | ACHCTBEHHBIC TPUMEPBIL.
15 «ConbBeHT». HEKOTOpBIC (U3MICCKHC U o0iacTv mpuMeHeHHs OeH3071a. IIpuBnexkath BHUMAHHE

XUMUYECKHE CBOWCTBA
(ropeHue, peakuu
3aMemnIeHnss —
rajoreHupoBaHHe,
HUATPOBAHUE), TIOITyICHUE I
MpUMEHEHNEe. DKCTPAKITHSL.

Habnooame u onuceieameo

JIEMOHCTPAIIMOHHBIA XUMUYECKHU I

SKCIIEPUMEHT.

o0yJarommxcst K 00CyKIaeMou
Ha ypoke uH(popMaIiuH,
AKTUBH3AIIMHU TO3HABATEILHON
JIESITEITbHOCTH O0YYaIOINXCS.
Co3/1aBaTh JIOBEpUTEIbHBIN
TICHUXOJIOTMIECKUH KIINMAT B
KJlacce BO BpeMsl ypoKa.




17 [puponn | Aemoncmpayuu.Kapta IIpuponuslii ras, ero coctaB. | Xapakmepuzogams ¢ IOMOLIBIO PeanuzoBbiBaTh
HE bIif ras MOJIC3HBIX UCKOMaeMbIix PO [IpenmytiecTBa TPUPOIHOTO | POAHOIO SI3bIKA U SA3bIKA XUMUHU BOCTIMTATENbHBIE
e rasa Kak TOIUIMBA. COCTaB U OCHOBHBIE HaIlpaBJIEHUS BO3MOKHOCTH B Pa3JINYHBIX
s Xumuueckas nepepadborka UCIIONIb30BaHUS U MTEPEpabOTKH BUJIAX JICATEIIBHOCTH
IIPUPOJHOIO ra3a: KOHBEPCHUsl, | IPUPOJHOro ra3a. Ycemanaenusamo 00y4aroIMXCsl HAa OCHOBE
nuponu3. CUHTE3-Ta3 U ero 3aBUCUMOCTh MEXy 00hEMaMH BOCIIPUSITHUS 3JIEMEHTOB
HCIIOJb30BaHHEC. I[O6I>I‘-II/I NIPUPOIHOTO rasa B PO u JNEUCTBUTEIILHOCTH: aHAIN3
OHOIKETOM. MPOOJIEMHBIX CUTYAIIHH.
Haxooumbs B3aMOCBS3b MEXTY Onupatbcst Ha KU3HCHHBIN
u3y4aeMbIM MaTepuasoM u Oyymteit | OMEIT 00y4arOLINXCsl, IPUBOLLS
npoecCHOHATBHOM NeATenbHOCThI0. | ACHCTBCHHBIC IPHMEPEL.
Cobatodams TipaBuna Skonormaecky | CO3AABATE AOBCPUTEIILHBIH
IPAMOTHOTO MOBE/ICHHUST 1 TICUXOJIOTUYECKUN KITUMAT B
0e30macHOro 0OpaIeHus ¢ firacee Bo Bpems ypoxa.
MPUPOTHBIM T'a30M.
18 Hedt1b n Jemoncmpayuu. [omyTHbI# HEpTIHOI ras, Xapaxmepuzosamsb cOCTaB U OCHOBHBIE | Peann3oBEIBaTh
He CHOCOOBI Komnekmus «Hedts u €ro coctas " (ppaxiun — HaIlpaBJICHUS UCIOIb30BaHUS U BOCIIUTATENIbHBIE BO3MO)KHOCTH
e eé He(bTeroz[yKTH» ra3oBbIi OEH3MH, Hepepa60TKI/I He(bTI/I. B pa3JIMYHBIX BUAAX
151 repepadoTKH. | nponanOyTaHOBas, CyXoi Yemanasnueams 3aBucuMOCTh MEXY | ACATCIBHOCTH 00y4arommxcs

BUA€OGPArMeHTH U
cnaiael «Ileperonka
HeDTHY.

ra3. Hedsp, e€ cocraB u
repepadoTKa U IIeperoHka,
KpEKUHT, pUGOPMUHT.
HedrenponyxTsl. OkTaHOBOE
quCIo OeH3MHA.

obnémamu o0sun HehTr B PD 1
OXOKETOM.

Haxooumb B3auMOCBS3b MEXITY
M3y4aeMbIM MaTepHaIoM U Oymymiei
npohecCHOHATBHON AESATENFHOCTBIO.
Cobarooams TpaBUIIA SKOIOTHIECKA
IPaMOTHOT'O MTOBEICHUS M OE30M1acCHOr0
oOpareHus ¢ HepTEPOTyKTaAMH B
OBITY ¥ Ha ITPOU3BOJICTBE.

Ha OCHOBE BOCIIPUATHUS
3JIEMEHTOB JEHCTBUTEIBHOCTH
aHaJIU3 MPOOJIEMHBIX CUTYaIUH.
Omnwupatbesl Ha )KU3HEHHBIN
OIIBIT 00YYarOLINXCsI, IPUBOJIST
JIEWCTBEHHBIC TTPUMEPHI.
Co3aBaTh JOBEPUTEIBHBII
NICUXOJIOTUYECKUH KINMAT B
KJIacce BO BPEMsl ypOKa.




19 Kamennsiit | Jlemoncmpayuu. HckomnaeMsblit yromus: Xapaxkmepuzosams NPOUCXOXKJEHUE U | Peann3oBbIBaTh
HE yromb u ero | Komnekuunst «KameHHbIN | @aHTPALMT, KAMEHHBIH, OCHOBHBIE HalpaBJICHUS BOCITUTATEIIbHBIC BO3MOYKHOCTH
e 10 nepepaboTKa. | yrojib ¥ NPOAYKThI €ro Oypbiii. KokcoBanue UCIIOJIb30BAHMS U TIEpepabOTKH B Pa3IM4YHBIX BUIAX
s nepepadoTK». KaMeHHOr 0 yriist. KOKCOBBIN | yavennoro yrua.  Yemanasnusamo JeATEILHOCTH 00yYatomuXcs
Buneodparment b1 u ras, aMmuainas BoJa, 3aBUCHMOCTH MEX/LY 00bEMaMH Ha OCHOBE BOCIIPUATHUSA
i KaMEHH bHasI CM 5 :
cimanapl«KokcoOXuMHUYeCcK AMCHHOYT OJIbHas CMOIJI1a, JI00BIYM KAMEHHOTO yIuIs B PO u 3JIEMEHTOB IleI/ICTBI/ITeJILHOCTI/I;
0€ IIPOU3BOJACTBO». KokcC. ['asuduxarys u BIOIKETOM aHaJIM3 MPOOJIEMHBIX CUTYAIIHH.
KaTaJINTUICCKOC Onupatbes Ha )KU3HEHHBIN
Haxooumbs B3aMOCBSI3b MEXTY
TUIAPUPOBAHNE KAMCHHOTO . OIIBIT 00YYAOLIUXCSI, TPUBOJIS
U3y4aeMbIM MaTepuajoM U Oyaymien .
yTIIsl. . JIeliCTBEHHbIE TPUMEPBHI.
npodeccoHANIBHON A TEIbHOCTHIO. N
Co3znaBaTh IOBEPUTENBHBIH
Cobnrooams ipaBUIIa SKOJIOTHUYESCKU N
p TICUXOJIOTHYECKUN KITUMAT B
TPaMOTHOTO TTOBEACHUS U e3“onaCHoro KJTACCE BO BPEMS YPOKa.
oOpaIleHnsi ¢ KAMEHHBIM YTJIEM U
MPOAYKTAMHU KOKCOXHUMHYECKOTO
MIPOU3BOJICTBA B OBITY U
MPOMBIIIIEHHOCTH.
20- | He IToBTOpE HUE TectupoBaHue, pemeHne Buinonname TecTsl, pemath 3a1a4M 1 | Peann30BEIBaTh BOCIIUTATEIIBHEIE
21 a1 11 " 3aJ1a4 ¥ yIpaKHEHUH 1o YIPaKHEHHS 110 TEME. BO3MOXHOCTH B Pa3jIMYHLIX BUIaX
0000111eH TeMe Ipo6odums oyenKy codCTBEHHBIX JATENLHOCTH, o6yqzi}0mnxc;1 co
ne N CJIOBECHOH (3HAKOBOI) OCHOBOM:
10 JOCTHKEHUH B YCBOGHHU TEMBI.
cucTeMaTh3amnus yaeOHoro
Koppexmuposams cBOU 3HaHUS B
MaTepuaia.
COOTBETCTBUH C IIJIAHUPYEMBIM
PE3yJIBTaTOM
22 Pemenne 3anad u Pemenne 3akperuieHre 3HaHUH U1 YMeHue oyerums cBOU yaeOHbBIE PeanusoBeIBaTh
HE YHpa>KH€HI/II7I I10 TEME pacyeTHHIX 3a1a4 yMeHI/Iﬁ. Brinonuenue IOCTHKEHU S BOCIIMTATEIBHBIE BOBMOXXHOCTH
e 11 «HenpenenbHbICYTICBON0 YHPaXHCHHH. YMmenue cocmaename 1ian penienys | B PasIMYHBIX BUAAX
15 pOABD» POGIEMBI JIEATEILHOCTH 00yHaromuXCs
VMenue CaMOCTOSATENLHO €O CIIOBECHOH (3HAKOBOH)
opeanuzoevIeamy yuebHoe OCHOBOM: pelIeHNe TEKCTOBBIX
NeicTBHE VMeHHe KOJIMYECTBEHHBIX U

npeobpazosvleans
nH(MOpMAITIIO
JApyrou

n3 OJHOI0 BHIA B

Ka4€CTBCHHBIX 3a/1a4,
BBITTIOJTHCHUEC 3a,[[aHPIfI 1o
pasrpaHu4CHUIO TTOHSITHH.




23 | He KontpounHnast padora Ne 1 «Teopusi crpoenusi opranudecknx coeqnnennii A.M. Bytieposa. Yriaeomopoas» | IToOyxnats 00yJaroIXCs
) co0oaaTh Ha ypoke
MPUHIIHIIEI yueOHOI
IUCILMUILINHBI U
caMOOpTraHU3aIHH.
Kucaopoaconep:xkamniue oprannyeckue Bemiecrna (224.)
24- YpokynpaxHEHHe 1o Pewienne PemieHue pacueTHbIX 3a1a4y | YMEHUE oyeHums CBOU yUeOHbIE Peanu3zoBbiBaTh
27 | ge pelIeH: F0pacuETHBIX pacUeTHBIX 3a4a4 | Ha YCTAHOBJICHUC | NOCTHUXXECHUSI BOCIIMTATEIIbHBIE BO3MOKHOCTH
e 14 3a/1at Ha BBIBOJ MOJIEKYJI XUMHUYECKOH bopmynbl | Vvenue cocmasnsmp 1iaH peienns | B Pa3IMYHBIX BHIAX
o 22;‘;23;0131‘43’” bl BENIECTBA 0  MACCOBBIM | rpoGiembl JEATENBHOCTH 00YyYarOIIUXCS
. JIOJISAM DJIEMEHTOB PEIICHUE | yyienye caMOCTOSTENLHO co CJ]OBue.CHOI/I (3HaKoBO)
12 : OKCIICPUMEHTAJIBHBIX OpraHM30BHIBAT yqe6Hoe HeﬁCTBHe OCHOBOM: p€HICHNUE TCKCTOBLIX
3aaad. KOJIMYECTBCHHBIX 1

YMeHue npeobpazosvieams
I/IH(i)opMauI/Ho U3 OIHOTO BHJA B
Apyroi

KauyeCTBEHHBIX 3aJ1a4,
BBIIIOJIHEHHE 3aJaHUHN 110
pa3rpaHUYEHUIO TOHATHA.




28- Onnoatomusie | Jemoncmpayuu. OxucicHue ODYHKIMOHAIIbHAS Hasvleams ciupThl O PeanuzoBbiBaTh
29 | ge CITUPTBHL criupTa B anpaeru. Jlao. TUPOKCUTIBHASA IpyMIIa. MEKTyHApPOJHOM HOMEHKIATYpE. BOCHUTATCIIbHEIC
e 15 pabora Ne4.CpaBHenue l'omonornyeckuit psi Xapaxmepu3zo6ams ¢ IOMOIIBIO BO3MOYKHOCTH B Pa3JIM4HBIX
R0 CKOPOCTH HCTIapCHM: BOJBI U gp CACTIbHBIX POZIHOTO SA3bIKA U SI3bIKA XUMHU BUJIaX NCATCIBHOCTH
3TaHOJIA. AHOATOMHBIX CITHPTOB. CTpOCHHE, CBOIMCTBA, CITIOCOOBI 00y4aroLIMXCsl Ha OCHOBE
14 g;zfzi ﬁz;HZHHOC:I;IeHHH TOJTydYeHHUs U 00NacT NpuMeHenus | BOCTPHATHA 3HeMeI.{TOB
IIPEEIBHBIX OXHOATOMHbIX JIEHCTBUTENBHOCTH: aHAIIN3
;po};lnor;iﬁHaﬁ — ciuproBKraccuguyuposams CiupThl gPOGHeMHHX CHTYAIUH.
X rBreeKAE CROHCTBA O X ATOMHOCTIA. pFaHI/I3OBbIBa"£I) TpYIIIOBEIE
cruproB. Anbrermgnas | [1a0700amb, CaMOCTOTENbHO (bopmer yqe6HonO
rpynna. Peakius NPOBOJIUTH H ONUCHIBATE I[CSITCJ]LHOCTI/I; MUpPaTHCS
TepUUKALMH, CIIOKHBIe | XHMUUECKHil KCTIEPUMENT. Ha KU3HCHHBIN OIIBIT
3¢upsl [Ipumenenune 06¥qa}0mnxc;1, HPUBOJIA
crmproB. JleiicTaie JIeHCTBEHHBIE TPUMEPHI.
METHIIOBOL'O M 3THIIOBOTO Co3niaBath 10BEpUTENBHBIN
CITHPTOB Ha OPTaHH3M TICUXOJIOTMYECKUH KINMAT B
YeNoBeKa. KJIacce BO BPEMsI ypOKa.
30 Mmuoroatomusie | Jemoncmpayuu. KauectseHHast | MHOroaToMHble CIUPTHL. | Krnaccuguyuposams CIAPTHI IO UX PeanuzoBbiBaTh
He CIIUPTBHI. peakuys Ha MHOTOaTOMHBIC OTHIIEHIIUKOIIb. ATOMHOCTH. BOCITUTATEIIbHBIE
ne 15 CIIMPTBIL. I'mnepun. HOJ‘IY:ICHI/IG U | Xapakmepu306amp ¢ TOMOIIBIO BO3MOXXHOCTHU B Pa3iIN4YHbIX
15t Jlab. padoTa Ne5 XUMHUYCCKHE CBOMCTBA POJIHOTO A3bIKA U A3bIKA XUMHU BHAAX ACATCIbHOCTH

PactBopuMocTs TIIHIIEpHHA B
BOJIE.

MHOTOQTOMHBIX CITHPTOB.
KauecTBennas peakuus
Ha MHOTOaTOMHBIE
CUpTHL. AHTHQPU3EI.

CTpPOEHHE, CBOMCTBA, CITOCOOBI
HOJy9YeHUS U 00TaCTH IPUMEHEHHS
MHOTOaTOMHBIX CITHPTOB.
Hoenmugpuyuposams MHOTOATOMHBIS
CIIMPTHI C TOMOIIBIO Ka4eCTBEHHOM
pEaKIHH.

Habnrooamo, caMoCTOATENBHO
IPOBOJHTH U OITUCHIBATH
XMMHUYECKUI SKCIIEPUMEHT.

00yJaromuxcsi Ha OCHOBE
BOCIIPHATHS JIEMECHTOB
JICHCTBUTEILHOCTH: aHAIN3
MPOOJIEMHBIX CUTYyaIIHH.
OpraHu3oBBIBATH TPYIIIIOBBIC
(hopmbI yaebHOI
nestenbHOCTH. Onupartbes
Ha >KM3HECHHBIN OITBIT
00yJaroIuXCsl, IPUBOJIS
JIeiCTBEHHBIE TTPHUMEPHI.
Co3naBaTh J1OBEPUTENBHBII
IICUXOJIOTHYECKUN KINMAaT B
KJIacce BO BpEMSs ypOKa.




31- ®deHo. Jemoncmpayuu.PactBopumocts | DeHoI, €ro cTpoeHue, Xapaxmepuzoeamp ¢ TOMOILBIO Onupatbes Ha )KU3HEHHBIN
32 HE (beHoﬂa B BOJIC IpA OOBIYHOU MOJIyYEHUE, CBOWCTBA U POAHOrO sI3bIKa U SI3bIKa XMMUH OITBIT O6y‘la}OIIII/IXCﬂ, IpUBOISA
e 16 TeMIlepaType U Mpu Harpepanuy. | [IPUMCHCHHE. 0COOEHHOCTHU CTPOEHUS U CBOWCTBA JIECTBEHHBIE IPUMEPBHI.
st KauecTBeHHbIE peaKIuy Ha KauecTenmple peakimy Ha | peHONa HA OCHOBE B3AMMHOTO Peanu3oBbIBaTh
denomn. (enon. BJIMSHUS aTOMOB B MOJIEKYJIE, & TAKXKE | pocmUTaTelLHEIE
BsanmHOe BIHSAHHE ATOMOB | crioco6bl MOJTyYeHHUs U 061acTH BOIMOMHOCTH B PASTHUHBIX
B MoJekyne (eHona. npuUMeHeHus! PeHora. BHIAX JeATTbHOCTH
Habniooams uW  onucvieams 06YHAIOLIIXCS CO CIIOBECHOI
JIeMOHCTPAITOHHBIH (3HAKOBOIi) OCHOBOIA: PeIIEHNE
XUMUYECKHH IKCTIEPUMEHT. TEKCTOBBIX KOJMYECTBEHHBIX
Cobniodams ipaBuiia SKOJIOTHIECKU Ka4eCTBEHHbIX 3a/1aY,
IPaMOTHOTO U 0€30I1aCHOT0 BBINOJTHEHHE 3a[aHMi 110
oOpalleH sl C TOPIOYNMH H pa3rpaHUYEHUIO TOHATH.
TOKCHYHBIMH BEIICCTBAMH B OBITY U
OKpY>Karolllen cpefie.
33- Anpnerngel. | [lemoncmpayuu.KauectBeHubie | AJbIETH/IbL. Xapaxmepuzosams ¢ TOMOUIBIO Peanu3oBbIBaTH
34 | He PeaKIuy Ha aIbIeTruIbl. dopmansaerua u POJHOTO S3bIKA U S3bIKA XUMUHU BOCTIMTATEIIbHEIE
e 17 aueTalblerui. 0COOCHHOCTH CBOWCTB BO3MOYXHOCTH B Pa3IMYHBIX
st XuMHUYecKre CBONCTBA dbopmanbpaeruia u aleTaablAeruaa Ha | BUIaX AeATeIbHOCTH
aJBACTUAOB. OCHOBE CTPOEHHS MOJICKYJI, CIIOCOOBI | 00yYaIOUIIXCsl HA OCHOBE

KauecTBeHHBIE peaKIuy Ha
aJIb/ICTUIBL.

Peaknuun
TTOJTMKOHICHCAITIH.
KapOGonunpHas rpyma.
Keronsl Ha npumepe
areToxa.

TTOJTYYICHUSI ¥ IX 001aCTH
MIPUMEHEHHUS.

Habnwooams, onucvieams u
npo8oOUms XUMUYECKUH
skcnepuMeHT. MaeHTudunupoBaTh
anbIETUABI C TOMOIIBIO
KadecTBEHHBIX peakuuid. Cobarodams
MPaBUJIa SKOJIOTHIECKU TPAMOTHOTO
Oe3omacHOro oOpaIeHus C TOPIOYHMH
Y TOKCHYHBIMH BEIIECTBAMU B OBITY U
OKpYXKaroIleH cpesie.

BOCTIPHUSITHUS JIEMEHTOB
JIEACTBUTENBHOCTH: aHAIU3
MPOOJIEMHBIX CUTYyaIIHH.
[IpuBiekaTh BHUMaHUE
00yJaroImXxcs K
00Cy»X1aeMoil Ha ypoKe
nH(OpMaIuy, aKTUBA3AINN
MI03HABATEIbHOU
JIESITETFHOCTH 00YJarOIIUXCSL.




35- Kap6oHo Bbie Hemoncmpayuu.llpencrasurenu | IIpenenbubie Xapaxmepuzoeams ¢ TOMOILBIO PeannzoBbiBaTh
36 | ge KHUCIIOTBI UX Pa3IUYHBIX KJIacCOB OJTHOOCHOBHBIE POJTHOTO SI3BIKA U SI3bIKA XUMHU BOCITUTATENbHbBIC
e 18 CTpOeHHE KapOOHOBBIX KHCJIOT. KapOOHOBBIE KUCIOTHL, UX | OCOOEHHOCTH CBOMCTB BO3MOXHOCTH B Pa3ITUYHBIX
s , JIa6. paGora Ne 6 Xumuueckne | TOMOTOTUYECKUH ST, KapOOHOBBIX KUCIIOT Ha OCHOBE BHJIaX JCATEIHFHOCTH
KJIacCH(UKALNS, | CBOMCTBA YKCYCHOM KHCIIOTEL MIPEJCTaBUTENH, UX CTPOCHUS UX MOJIEKYII, a TAKXKe 00yJaroIXCsl Ha OCHOBE
HOMEHKII MOJy4YeHHE U CIOCOOBI MOMy4YeHHUs ¥ 001acTH BOCIIPHATHS DJIEMEHTOB
aTypa, U30MepH MIPUMEHEHHE. MPUMEHEHUS MYPaBbHUHOH U JIeICTBUTENBHOCTH: aHAIN3
q XHUMUYECKHUE CBOMCTBA YKCYCHOW KHUCJIOT. MPOOIEMHBIX CUTYAIHH.
KapOOHOBBIX KHCIOT. Pasnuuams obmiee, ocobeHHOE U OpraHu30BBIBATh IPYIIIOBBIC
Peakuus srepudukanmm. CIMHUYHOC B CTPOCHUH U (dopmbl yueOHOH
CBOMCTBaxX OPraHUYECKUX nesitenbHOCTH. Omnuparbes Ha
(MypaBbUHOH U YKCYCHOI) U YKU3HEHHBIN OIBIT
HEOPraHUYECKUX KHUCJIIOT. 00y4aromuXxcs, MPUBOASL
Habnrodams, onucvieams u ACHCTBEHHBIC IPHMEPBI.
NpO60OUMb XUMUYECKUIA Co3naBaTh 10BEPUTEIBHBIH
OKCIIEPUMEHT. TICUXOJIOTHIECKUH KITUMAT B
Co6miodamp mpasima KJIacce BO BpEMS ypoOKa.
9KOJIOTUYECKH TPAMOTHOTO 1
0e30omacHOro 0OpaIeHus ¢
TOPIOYMMHU U TOKCUIHBIMHU
BEIIECTBAMH B OBITY U
OKpYXarolleH cpere.
37 CII0KHEI € Hemoncmpayuu. Konnexkuus Peaxmus stepudukarim. Paznuuams peaxkuun PeanuzoBrIiBaTh
HE 3¢upsL CJIOXKHBIX 3(UPOB CnoxubIe SQUPEL sTepuUKAINN KaK 00paTHMOM BOCIIUTATENIbHBIE
e 19 pactuTenpHOro Macia Jlao. OOMEHHBIN TIPOIIECcC MEXKTY BO3MOXXHOCTH B Pa3IUYHBIX
81 padoTa Ne7 Onpenenenne KHCJIOTAMU U CIIUPTaMHU. BHJIaX NEATEIBHOCTH

HENPEAECITIbHOCTH.

Ha ocHoBe peakuuu
ITEepUPHUKALIH XaPAKMepU308ams
COCTaB, CBOMCTBA M 00JIaCTH
HNPUMEHEHHS CIIOKHBIX 3(DHPOB.
HaOmonate, onvceiBaTh U
HPOBOJUTH XUMUYIECKHI
IKCIIEPHMEHT.

Cobniooams nipaBuia
9KOJIOTHYECKU TPAMOTHOTO H
0e3omacHoro ooparieHus ¢

0o0yJaronuxcst Ha OCHOBE
BOCTIPHSITHS SJIEMEHTOB
JeHCTBUTENEHOCTH: aHAIN3
MPOOJIEMHBIX CUTYaIIHH.
OpraHu30BBIBATh FPYIIIOBbIE
(hopmbI yuebHOI
nestenbHocTH. Onupartbes Ha
JKM3HEHHBIN OITBIT
00Y4aroIIMXCs, TPUBOJIS
JeiCTBEHHbIE IPUMEPBHI.
Co31aBath JOBEPUTEIBLHBIN




TOPIOYUMHU U TOKCUYHBIMHU
BEIIECTBAMU B OBITY U
OKpY>Karolller cpefe.

IICUXOJOTMYCCKUN KJIMMAT B
KJIaCC€ BO BpEMs YpOKa.

38

HE

e
JIsL

19

Kupsi

Hemoncmpayuu. Konnexuus
skupoB. OOpasiisl TBEPAOro U
KUAKOTO MBLIA.

JKupsl, ux coctas u
TUAPOIH3 (KUCIOTHBINA U
ETOYHO ). MBIna.
T'unpupoBanue KUpoB

Xapaxmepuzosams 0COOEHHOCTH
CBOICTB HUPOB Ha OCHOBE CTPOCHUS
WX MOJIEKYJI, a TaK)Ke KIacCu(pUKaluu
’KAPOB MO UX COCTABY U
IIPOUCXOXKIEHUIO U ITPOU3BOJICTBO
TBEPABIX JKUPOB HA OCHOBE
PACTUTENBbHBIX MaCE.

Peanu3zoBbiBaTh
BOCTIMTATEIIbHbIE
BO3MOKHOCTH B Pa3JINYHBIX
BHJIaX JEATEIbHOCTH
00yJarommXxcst Ha OCHOBE
BOCTIPUSTHUS IIEMEHTOB
JIEACTBUTENBHOCTH: aHAIU3
MPOOJIEMHBIX CUTYyaIIHH.
[IpuBriekaTh BHUMaHUE
0o0yJarommxcs K
00Cy»X1aeMoil Ha ypoKe
nH(OpMaIiK, aKTUBU3AINN
M103HABATEIbHOU
JIeSITeNbHOCTH

00 yJaronmxcsl.




39 Yraeson Hemoncmpayuu.Bzanmonerictsue | YriaeBoabl. Xapaxmepuszosams COCTaB PeannzoBbiBaTh
He BL rroKo3bl ¢ rugpokcusom Menu(Il) | Monocaxapup. yraeBogos. Knaccuduuuposars ux BOCITUTATENLHBIE
e 20 I'mroko3a Kak anpaerunocnupralao. I'mroko3a kak HAa  OCHOBE  CINOCOOHOCTH K BO3MOXXHOCTHU B Pa3IMYHbIX
s ) padora Ne§ KauecTBeHnHas aJBACTUIOCIIUPT. TUJPOTH3Y. BUJIAX AEITEIHLHOCTH
I[TousTue 06 peakuus Ha Kpaxmar. Cop6ur. Onucwisams cBoicTBa ITIoK0361 Kak | O0YUAIOIIMXCS Ha OCHOBE
YIJIEBOJA MOHO“IHOKI%CHOG nu BEIIECTBA C ILBOP'ICTBGHHOI?'I (byHKHI/IeI\/'I BOSHpI/IﬂTI/Iﬂ 3JICMCHTOB
MTUPTOB >KEHUE. CHCTBUTENBHOCTH: aHATIU3
X. (&) PTOBOC OpOKCHIE (ampaerngocupTa). A 5 N
OTOCUHTE3. MPOOIEMHBIX CUTYAIIHHA.
Monocaxapuspr. Habnooams, onucvieams u P y
. Opranu3oBBIBaTh
npoeooUMs XUMHUIECKUN
TpYITOBbIE (POPMEI
skcrepuMeHT. Cobnrooams IpaBUIIa .
yueOHOU JesTEbHOCTH.
TEXHUKH OE30I1aCHOCTH TIpU PaboTe B N
OHI/IpaTLCH Ha )XU3HCHHBIN
KaOWHEeTe XUMUU
OTIBIT OOYYAFOIIIHXCH,
MPUBOJIA JIEHCTBEHHBIE
npumepsl. Co3naBath
JIOBEPUTENbHbBIN
TICUXOJIOTUIECKUIA KITUMAT
B KJIacCe BO BPEMS ypOKa.
40 | He Hucaxap upl. Hucaxapumer. Caxapo3sa. | YemarnasiugamovMeXIIPEIMETHBIE PeanuzoBbiBaTh
o 20 CBSI3M XUMHH U OMOJIOTUN Ha OCHOBE BOCIIUTATENIbHBIE

PACKPBITHS OMOJIOTUYECKON PONH U
XHUMHUYECKHUX CBOMCTB BayKHEHIIINX
npeAcTaBUTeNed MOHO-, JU- U
TTOJINCAXaAPHJIOB.

Habnwooams, onucvieams u
npoeooums XUMHUICCKAH
skcniepuMeHT. Cobarodams TIpaBuiia
TEXHUKH 0€30IIaCHOCTH TIpH PaboTe B
KaOWHETE XMMUMU.

BO3MOXKHOCTH B Pa3JINIHbIX
BUJAX JIEATEIEHOCTH
00yJaronuxcsi Ha OCHOBE
BOCIIPUATHS 2JIEMEHTOB
JIEIICTBUTENBHOCTH: aHAIN3
MPOOJIEMHBIX CUTYyaIIHH.
[IpuBnekaTe BHUMAHHE
o0yJarommxcs K
00Cy»X1aeMoil Ha ypoKe
nHpOpPMaK, aKTUBU3ALIH
MTO3HAaBaTEIbHON
JeSATEIIbHOCTH

00 yJaronmxcs.




41 | He ITonucax apunsl. JIa0. padora Ne9 | [lomucaxapuasl: kpaxmaln, | YemanasnusamsMexnpeaMeTHbIE CBA3U | Peann3oBbIBaTh
I 21 Kpaxman OGuapyxenue LEJUTOJIO3A. XUMHUH U OMOJIOTUU Ha OCHOBE BOCITUTATEIbHBIE BO3MOXKHOCTHU
u KpaxmaJa B PacKpbITUs OHMOIOTMYECKON pONu U B Pa3/IMYHBIX BUIAX
LEJLII0N0 IpOAYKTaXxX XUMHUYECKUX CBOMCTB BaKHEMIINX JeATEILHOCTH 00yYatomuxcs
3a MIUTAHUS IPEICTaBUTENEH MOHO-, IU- U Ha OCHOBE BOCIIPUATHA
MO CaXapuI0B. 9JIEMCHTOB JCUCTBUTCIIBHOCTH
Ha6modams, onucwisams u npogodump | AHATH3 TPOOIIEMHBIX CHTYaLH.
XUMHYECKUH 3KkcriepuMenT. Cobirooams OpraHmom’IBan’ TPYNIIOBBIC
npaBuiia TEXHUKH 0€30MacCHOCTH MPH (bopmsi yuebuoit
paBoTe B KaGHHETE XUMHH. ):[e;ITenLHochn. Onwupathest Ha
KU3HEHHBIN OIBIT
00yJaroIXCsl, TPUBOJIS
JIECTBEHHBIE IPUMEPBHI.
CoznaBaTh TOBEPUTENBHBIN
TICUXOJIOTUYECKUN KITUMAT B
KJIacce BO BPEMS ypOKa.
42 | He Pemenue 3agau no teme | Permenne 3akperieHre 3HAaHUHA | YMeHue oyenums CBOU YICOHBIE PeanuzoBbiBaTh
o 21 «KucnopozconepKalie | pacueTHbIX 3a1a4. | yMEHHUA. BbimonHenne IIOCTHKEHUS BOCIIMTATENbHBIE BO3MOKHOCTH

BCIIICCTB a».

pacUeTHBIX
YIpaXHEHUM.

YMeHue cocmasismeo TIAH PEIICHUS
MPOOIIEMBI

Ymenne CaMOCTOSITEIIBHO
opeanu308vi6amsy yuedHoe eficTBre
YMeHue npeobpazosvieams
nH(OpPMAINIO W3 OIHOTO BHUJA B IPYTOM

B Pa3IMYHBIX BUIAX
JIESITENTFHOCTH 00YYarOMINXCst
CO CIIOBECHOM (3HAKOBOM)
OCHOBOM: pelIeHre TEKCTOBBIX
KOJIMYECTBEHHBIX U
KadeCTBEHHBIX 3aJ1a4,
BBIMTOJIHEHUE 3aJTAHUN 11O
pa3rpaHUYEHUIO TOHATHIA.




43- | He [ToBTOpe HUE 1 TectupoBanue, perieHue Bvinoansame TecThl, pemath 3a1a4u U Peanu3oBeIBaTH
4 1n 22 06obmen 337124 ¥ yIPAXKHCHUI 110 YIPaXKHEHHS 110 TEME. BOCIIUTATENbHBIE BO3MOKHOCTH
ue TeME 1Ipoooums OlIeHKY COOCTBEHHBIX B Pa3IM4YHbIX BUJAX
JIOCTHKEHUN B YCBOCHHM TEMBI. ACSITENBHOCTH 00y 4atoLNXCsl
Koppexmuposams cBOU 3HaHUS B CO CITOBECHOH (3HaKOBOM)
COOTBETCTBHHU C IIAHUPYEMBIM OCHOBOW: BBIBOZIBI U
Pe3yIBTATOM JIOKa3aTeILCTBO (hOpMYII,
aHanu3 GopMyJ, perieHue
TEKCTOBBIX KOJIMYCCTBECHHBIX U
Ka4yeCTBCHHBIX 3aJ1a4,
BBIIIOJIHEHHE 3aJaHUH 110
pa3rpaHUYEHUIO TOHATHA.
45 | He KonTtpoabnas padora Ne 2 o teme: «Kuciiopogoconepsxaniue oprannyeckue BelecTBay [ToOyxnaTh 00y4aIoIIIXCs
m co0r01aTh Ha ypoKe
23 TIPUHIIATIBI yaeOHOI
W CIUILINHBI u
caMOOpTaHU3aIHH.
A3oTcoaep:kaniue oprannyeckue pemecrna (154.)
46- | HE Pemenue | Pemenne VYcranoBnenne  GopMynbl U | YMEHUE oyeHumb CBOM yieOHbIE Peann3oBbIBaTH BOCIUTATEILHbBIE
A7 |\ n 24 3amad. pacyeTHBIX 331a4. | CTPOEHUS BEIIECTBa. TMOCTHIKEHUS BO3MOKHOCTH B PA3IMYHBIX BUIAX
YMeHne COCTaBIIATh IUIAH PEIICHUS ACSTENBHOCTH 00YYArOLIMXCS CO
93 pOGIEMBI CIIOBECHOM (3HAKOBOM) OCHOBOIA:

YMeHne caMoCTOATENBHO
opeaHu306b18amMyb yaeOHOE elCTBHE
YmMenue npeobpazosvieams WHHOPMAIIIO
Y3 OJHOTO BHJA B IPYTrOM.

pelIeHne TEKCTOBBIX
KOJIMYECTBEHHBIX U KAUECTBEHHBIX
3aJad4, BBIIOJIHEHUE 3aJaHUH IO
Pa3rpaHUYEHUIO MOHSATUH.




48 AMUHBI Jla6. padoTa Nel) | AmMuHorpymnmna. AMHUHBI Xapaxmepuzoéams ¢ IOMOILIBIO POJHOrO | Peann3oBbIBaTh BOCIUTATEIBHBIC
HE Usrorosnenue npeaenbHbIe ¥ apOMATHYECKHE. | A3bIKA M SA3bIKa XUMUH OCOOEHHOCTH BO3MOXKHOCTH B Pa3JIMYHBIX BUAX
e 24 Moeneli aMUHOB. XuMHUYECKHEe CBOMCTBA U CTPOEHUS U CBOWCTB aMHUHOB, HA OCHOBE JIEITEILHOCTH 00YyYarOIIUXCs Ha
st TIPHMEHEHHE AMHHOB. B3aMMHOTO BJIUSIHUS aTOMOB B €r0 OCHOBE BOCTIPHATHA SMEMEHTOB
KOJIEKIHS AHUTHHOBBIX MOJIEKYITE, JIeICTBUTENBHOCTH: aHAIN3
KpacHTelIeil. Cobniooams npaBuIIa KOJIOTUIECKU TMPOOIEMHBIX CHTYaIIHI.
IPaMOTHOrO 1 Ge30macHoro oopamenns ¢ | OPTaHH30BBIBATH IPYIIIOBBIC
TOPIOYMMHU 1 TOKCHYHBIMH BelecTBamu B | POPMBbI yUCOHOM JEATEIBHOCTH.
OBITY M OKpY’KaIOIIIEeH cpeie OnupaThCs HA )KU3HEHHBIA OMBIT
00yJaroIXCsl, TPUBOJIS
neiictBeHHble pumepsl. Co3aaBath
JIOBEPUTEIbHBIN IICUXOJIOTHYECKUN
KITUMAT B KJIACCE BO BPEMS ypoOKa.
49 | me Anunue | [lemoncmpauuu. Anunnun. [lomyuenue aMuHOB. | Xapakmepu3oéams C IOMOIIBIO POAHOTO | Peann30BBIBaTH BOCITUTATENBHBIC
e IToptper H. H. Peaxmus 3unnHa. SI3BIKA U SI3BIKA XUMHUH OCOOCHHOCTH BO3MOYKHOCTH B PA3JINYHBIX BUIAX
s 25 3uHWHA. CTPOEHHUS U CBOWCTB aHMIIMHA, a TAKXKE JIeSITENTbHOCTH 00YyYaroMUXCsl Ha

CIOCOOBI MONyYeHUs ¥ 00IacTH
MIPUMEHEHVS aHUIINHA. ApeyMeHmuposamy
YyBCTBO TOPAOCTH 32 JTOCTHKEHUS
OTEUECTBEHHON OpPraHUYEeCKON XMMHUH.

OCHOBE BOCIIPHSITHS JIIEMEHTOB
JIEACTBUTENBHOCTH: aHAJIU3
MPOOIEMHBIX CUTYAIIHH.
[IpuBnexkaTh BHUMaHUE
oOyJarommxcst K 00CyKaaeMon Ha
ypoKe HHPOpPMAaIHN, aKTHBU3AIIH
MO3HABATEIHHON ACATEINbHOCTH
00yJaromxcsl.




50-| wme AMHHOKHCIIOTHI. Hemoncmpayuu. AMUHOKHUCIIOTBI KaK Onucviéams CBOWCTBA AaMUHOKHCIIOT Peanu3oBbIBaTH
51 e CaoiicTBa riaumuHa. | aMOTEPHBIE Kak OM(YHKIIMOHATIBHBIX aM(OTEPHBIX | BOCHHUTATEIbHBIE
TH OpTraHUuICCKUC COCIMHEHUMN. BO3MOYKHOCTH B Pa3JINYHBIX
26 ;ZZ?{HHCHHH' L. YemanasnusamsMexXITpeMETHBIE BUJIAX JEATEIbHOCTH
us CBSI3M XUMHH U OHMOJIOTUH HA OCHOBE 00y4aroIXCsl HA OCHOBE
25 TTOTMKOH/ICHCALIH. PACKpBITHsI GHOJIOrUYECKOM POITH U BOCIIPHSTHS DJIEMEHTOB
Ilentuanas cBA3b. XUMHUYECKHUX CBONMCTB aMHHOKHCIIOT. JNEeUCTBUTEIHLHOCTH: aHAIN3
MPOOIEMHBIX CUTYAIHH.
IIpuBnekaTs BHUMaHKE
00yJaIoNIMXCS K
00CyXaeMoii Ha YpOKe
WH(POPMAIIH, aKTHBUA3AIIH
[103HABATEIbHOU
JIeSITEIIbHOCTH
00yJaroIIHMXCl.
52- Bbenxu. Jlemoncmpayuu. IlepBuunas, BTopuuHas, | Onucsiéams CTPYKTYpPBI U CBOMCTBA Peann3oBriBaTh
53 | me I{BeTHBbIE peakiii | TPETUYHASA CTPYKTYPBI 0EeNKOB KaK OHOITOIMMEPOB. BOCIHTATEIIbHBIC
e 27 Oenxos. Jlab. OenxoB. KauecTBeHHbIC YVemanaenusams MeKIpeIMETHbIE BO3MOXXHOCTH B Pa3JIMYHBIX
- pabora peaKiiy Ha OeNKH. CBS3M XMMHH M OHOJIOTUHM HA OCHOBE BUJIAX NCATEIBHOCTH
Nell.Jlenatypauust I'maponus. JleHaTypaust. | packpbITis GHONOTHYECKON POIH U 00yJarommxcst Ha OCHOBE
26 GEIKOB. buonornueckrne GyHKIMY | xymuuecKuX CBOMCTE GEIKOB. BOCTIPHSITHS 3JIEMEHTOB

OCIIKOB B OpTaHH3ME.

IIposooums, nabriodams u onucvieams
XUMHUYECKUH KCIIEPUMEHT

JIEACTBUTENBHOCTH: aHAIN3
MPOOJIEMHBIX CUTYyaIIHH.
Opranmn3oBLIBaTh
rpymIoBsie GopMbl yaeOHOM
nesitensHOCTH. Onupartbes
Ha KU3HEHHBII ONbIT
00yJaroIIIXCSl, TIPUBOJIS
JIEiCTBEHHBIE TTPHMEPHI.
Co3aBaTh JOBEPUTEIBHBII
TICUXOJIOTUYECKHUN KITUMAT B
KJIacce BO BpeMs ypOKa.




54- I'enernueckas cBs3b Ilonsarue o renernueckoit | Yemanasnueams B3auMoCBs3b MKy | Peanu3oBbiBaTh
55 | ge MEX]y KJlaccaM U CBSI3M Ha IpuMepe COCTaBOM, CTPOEHHEM U CBONCTBAMHU BOCITUTATENbHbBIC
e 28 OpFaHquCKHXCOCI[HHCHHﬁ. B3aUMOIICPEXO 0B MCKIOY HpCI[CTaBI/ITCJICI\/'I KJIaCCOB BO3MOXHOCTHU B PA3JINYHBIX
i KJIacCaMHt YII€BOJOPOOB, KUCIOPOA- U BHJIaX J€ATEIbHOCTH
YTII€BOOPOJIOB, a30TCO/IEPIKALNX COSAUHEHUH. 00yJaroIXCcsl Ha OCHOBE
27 KHCJIOpOA- U Onucwvigams ¢ TIOMOLIBIO POJAHOTO BOCTIPUSTHUS 3JIEMEHTOB
a30TCOACPKAIIUX SI3bIKA U A3bIKa XUMHHU I'€CHECTUYCCKHUEC JCUCTBUTCIIBHOCTHU: aHAJIN3
COCIMHEHUN. CBSI3U MEXIY KilaccaMu MPOOIEMHBIX CUTYAIHH.
Wnmoctpanus YTI€BOJOPOOB, KUCIOPOA- U [IpuBnexaTs BHUMaHHE
TEeHETUYECKOI CBSI3M Ha a30TCOAEPXKAIINX COSTMHEHHN. 00yJarOIIXCs K
MIpUMepe OpraHNYeCKUX 00CyXaeMoii Ha YpOKe
COGJII/IHeHI/Iﬁ Ppas3IMYHbIX I/IH(i)OpMaIII/II/I, AKTHUBU3aIINU
KJIACCOB, COZAEPIKAIIUX MO3HABAaTEIHHOMN
JIBa aTOMa yriieposa. JIesITeNTbHOCTH
00yJaroIIHMXCl.
56 IIpakTnyeckas: padora Ne 1. IpakTnyeckass | MHCTpyKTaX 1O 1Iposooums, nabarooams u Opranu3oBBIBaTh
He NnentuduxanusopraHi4ecKMXCOeJUHEHNH. | paGoTa 1. TEXHUKe OE30MTaCHOCTH. | ONUCHIBAMb XUMUYECKUN TPYITIOBBIE (POPMEI
e 28 Unentudukanus SKCIIEPUMEHT IS y4eOHOH JAeATeNbHOCTH.
15 OpPTaHUYECKHIX noarsepkaenus crpoenus 1 | IToOyxnaTe oOyuarommxcs
COEIMHEHU. CBOWCTB Pa3IMYHBIX co0I01aTh Ha ypOKe
OpraHMYEeCKHMX COCIAMHEHHH, | IMPUHIMIBI yIeOHOM
a TaKXXE UX I/Iz[eHTI/Icl)I/IKauHH JAUCHUIIIMHBI 1
C IIOMOIIIBI0 KaYE€CTBEHHBIX CaMOOpraHu3aluu.
peaKkIui.
57- | He Pemenue 3anay. Pemenune 3aKperieHue YMeHue oyenums CBOU Peanmu3oBeIBaTH
58 | 1 29 pacyYETHBIX 3a/1aY. | 3HAHUK W YMCHHH. yueOHBIE TOCTH)KEHUS BOCIIMTATENIBbHBIE
Bremonnenne VMeHHe cocmagisimy iaH BO3MOKHOCTH B
pacYeTHBIX pelLIeH s IPOGIeMbI Pa3IMYHBIX BUAAX
YHpaKHEHUH. VMeHHe caMOCTOSTEBHO ACATCIILHOCTH

opaanu3zosvieams yueOHoe
JNEeUCTBHE YMeHHe
npeobpazosvieams
WHPOPMALIUIO U3 OAHOTO
BHJIA B IPYTOM.

00yJaroImXxcs Co
CJIIOBECHOM (3HAKOBOH)
OCHOBOIA: pelieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U




KayeCTBEHHBIX 33/1a4,
BBINOJIHEHUE 3aJaHUl 110
pa3rpaHUYEHUIO TOHATHIA.

59 | me IToBTOpE HUE U IToBTOpEHKE U TectupoBanue, Buinoansamye TecThl, peliaTh PeanuzoBbiBaThH
1 30 0000111eH He. 06001IeHNE. pelenue 3a1a4 u 331491 M YIIPOKHCHHS 10 BOCIIUTATE/IbHBIE
YIIPa)KHEHHUH T10 TEME TeMme. BO3MOYKHOCTH B
IIpo6ooums oueHKy Pa3sIHIHbIX BHIAX
COOCTBEHHBIX JIOCTIOKeHHH B | ACATCIBHOCTH
YCBOGHHH TEMBI. obyHaromuxcs co
Koppexmuposams cBon CIIOBECHOM (3HAKOBOH)
3HAHHS B COOTBETCTBHU C OCHOBOH: BBIBOJBI 1
IUTaHAPYEMBIM pe3yibTaToM | JOKA3aTENLCTBO YOpMYI,
aHaiu3 GopMyII, pelIeHue
TEKCTOBBIX
KOJTMYECTBEHHBIX U
Ka4eCTBCHHBIX 32124,
BBIITOJIHEHUE 3aJTAHUN 11O
pa3rpaHUYEHUIO TOHATHIA.
60 | He KontpoabHasi padota Ne3 «A30Tcogep:kamiie opraHudecKue coeauHeH s [ToGyxnaTh
o1 30 o0yHaromuxcs coomoaaTh

Ha  YpOKE  TPUHIUIIBI
y49e0HOH JHUCHUTUIMHBI H
caMOOpTaHU3aIIH.

Opranudeckass xumus 4 00uecTso (94)




61 | He Buorexnonorus | Jemoncmpayuu. PasBurue ouorexnonoruu. | O6wAcHAMb, YTO TAKOES Peanu3oBbIBaTH
e Buaeodparment b1 u Tpu Hanpasienus OMoTeXHONOrHsl, TeHHAas (TN BOCHHUTATCIbHBIC
IS caiizibl 0 GHOTeXHOIOrMy | OMOTEXHONOTMH: FeHHAS reHeTH4ecKast) MH)KeHepus, KJIETOYHasl | BO3MOYKHOCTH B Pa3IHYHBIX
1 YU UMMOOWIN30BaHHBIM (unm reseTHYecKas) UHKEHEPHs, OMOIOrUYECKast BHIaX JEATEIHFHOCTH
? depmenTam. MHKCHEPHAL, KICTOUHA MHKEHEpHsl, KTOHUPOBAHHE, 00y4aoNKUXCs Ha OCHOBE
MHDKCHEpHA, MMMOOMIIN30BaHHBIE BOCTIPUSTHUS 3JIEMEHTOB
Oouoornyeckas N
uikeHepus. TeHeTHIecky (bepMenThL. Xapakmepuzogams poib JIeCTBUTENBHOCTH: aHfUII/B
MO (HIHPOBAHHBIE OMOTEXHOJIOTHH B PEIICHUU MPOOIEMHBIX CUTYAIHH.
opraansmel (TMO) u MPOJIOBOJILCTBEHHON TIPOOJIEMBI 1 NHnnmupoBats U
TpaHCreHHAs TIPOLYKIIHSL. COXpaHEHHUH 370POBBS YETOBEKA. MOJIAEP)KUBATh
Kionupoanue. HCCIIEZIOBATENBCKYIO
MMMoOuIM30BaHHbBIE ACATCIIbHOCTD 06}"Ia}OHII/IXC51
Q)epMeHTLI " UX B paMKax peajau3aluy UM
MIpUMEHCHUE. WHIWBUAYAJIbHBIX U
TPYITOBBIX
HCCIIEZIOBATEIbCKUX TPOEKTOB,
YTO JACT 00YJIaIONTUMCS
BO3MOXHOCTB ITPHOOPECTH
HaBbIK CAMOCTOSITENTEHOTO
pelIeHUs] TEOPETUYECKOU
MPOOIIEMBL.
62 ITonumep Hemoncmpayuu. Komnekus | Knaccnduxarms Knaccuguyuposams monmmepsl 10 | Peamn3oBEIBaTH
HE BI. monumepoB. Komrekius IIOJIMMEPOB. pa3IMYHBIM OCHOBAHHSIM. BOCITUTATEIIbHBIC
e 31 CHHTETUYECKUX TOMUMepoB | VMIcKyccTBeHHBIE Pasznuuame NCKyCCTBEHHBIE BO3MOKHOCTH B Pa3INYHBIX
IS u I/I3,HCJ'II/II71 U3 HUX. IIOJIUMEPBI: IIOJINMEPHI, KJ'IaCCI/I(bI/ILII/II)OBaTB UxX u BHUAAX ACATCIBHOCTHU

LIEJUTYJIOM ], alleTaTHBIN

mENK, BUCKO3a, memtodan.

WIITIOCTPUPOBATH IPYIIIIEI OIHMEPOB
IpUMEpaMH.

Yemanasnusams cBsizu Mexmy
CBOMCTBAaMH IOJINMEPOB U 00JIACTAMHU
UX IPUMEHEHHUSL.

0o0yJaronuxcsi Ha OCHOBE
BOCIIPUATHS DJIEMEHTOB
JEHCTBUTENBHOCTH: aHAIN3
MPOOJIEMHBIX CUTYyaIIHH.
[IpuBnexaTe BHUMAHHE
o0yJarommxcs K
00CyXIaeMoi Ha ypoKe
nHpOpPMaINH, aKTUBU3ALIH
MO03HABATEIbHOM
JeSITEIbHOCTH 00y4YaIOMUXCs.




63 | He CuHTeTHYECKUE JMemoncmpauyuu. | CrnocoObl mONy4YeHUs Paznuuames noauMepu3anuio u PeanuzoBbIBaTH
g oJIuMep Konnexrmus TIOJTUMEPOB: MOJIMMEPHU3AIIHS | [TOTUKOH ICHCAIIHIO. BOCITMTATENILHBIC BO3MOXKHOCTH
2 BbI. CUHTCTUICCKUX U TIOJIMKOHACHCAITU. IIpusooums puMeEpHI THX CIIOCOOOB | B PA3IUYHBIX BUIAX
HOJINMEPOB: CuHTEeTUYECKUE KayTYKH. TOTyYEHHS TTOINMEPOB. JEATENbHOCTH 00yJaromuxcst Ha
o s e o | i TSy L SB es
13 HHX. CHHTeT;IquKHe BOJIOKHA! ‘ HHaCTMaCCvH 1 BOJIOKTIA 1A OBIOBe MPOOJIEMHBIX cmyaiunﬁ
. CBSI3M CBOMCTBAa — MPUMECHEHHE. :
KaIlpoH, HaMJIOH, KeBJap, [IpuBrnekaTh BHUMaHUE
JIaBCaH. 00yJaronMXCsl K 00CyKAaeMOi
Ha ypoke HHPOpMAIUH,
aKTHUBU3AIIMU TI03HABATEIIbHOM
NEeATETHPHOCTHA 00YJIarOIIIXCS.
64 IIpakTHyeckas padora | [lpakTnyeckas WHCTpyKTaX 110 TEXHUKE Pabora ¢ mabopatopHbIM OpraHu3oBBIBATH TPYIIIIOBBIE
HE Ne 2 padora 2. 0€e30MaCHOCTH. 000pY/IOBaHHEM. (hopMbI yU4EeOHOM EATEIbHOCTH.
e 32 «PacrosHaBanuenIacT™a PacnoznaBanue miactmace u | [Ipogooumos, Habaooams u HoOyxaTh 00y4aromUXCs
IS1 cen BOJIOKOH. ONUCHLIBAMb XUMUYECKU T COOIIOaTh Ha YPOKE IPHHIAIIBI
BOJIOKOH SKCTIEPUMEHT TS UICHTHU(UKAITIH y4COHOH TMCUHUILIMHBL 1
? IIJIACTMACC U BOJIOKOH C ITIOMOILIBIO CaMOOpraHu3aluu.
Ka4eCTBEHHBIX PEaAKIIUM.
65- | He IToBTOpE HUE U IToBTOpEHUE U Pabora co cObopuukom 3amad| ['pymmoBast w1 WHAWBHIyaTbHAS PeanuzoBbiBaTh
66 | ne 0000111eH ne Kypca. CHUCTEMATU3AIUS U YIpakHEeHHil 110 Xumun . | pabora. BOCIIMTATENIbHBIE BO3MOKHOCTH
1 33 3HAHUH. B Pa3IMYHBIX BHJIAX

JIESITEITbHOCTH 00YJYAIOIIUXCS CO
CJIOBECHOH (3HAKOBOI) OCHOBOM:
BBIBOJIBI M JIOKA3aTEIbCTBO
dhopmyn, anamu3 Ghopmy,
pelIeHNE TEKCTOBBIX
KOJTMYECTBEHHBIX U
Ka4eCTBCHHBIX 33124,
BBIMOJTHEHUE 3aTaHUH IO
pasrpaHUYCHUIO TOHSTHH.




67 | He Pemenne pacueTHbIx Pemenne 3akpernieHue 3HAHUA H YMmeHue oyenums cBOU y4eOHbBIE Peanu3oBbIBaTh BOCITUTATENEHBIC

e 3a1a4 pacueTHBIX 3a1a4 | yMeHUH. BrinonHenue JOCTYOKEHUS BO3MOXKHOCTH B Pa3IMYHBIX

s pacueTHbIX Ymenue cocmagnsamye 1miIaH peueHus | BUAaX NeATEIbHOCTH

p yIpasKHEeHHH. 1poGIIeMbl 00YYaroIIXCS CO CJIOBECHOM

? VMeHHE CAMOCTOSTENbHO (3HaKOBOI) OCHOBOI: pelieHne
opzanuzosvicams yuebHoe eiicTane | TEKCTOBBIX KOIMYECTBEHHBIX H
VMeHnue npeobpazoevisams KaueCTBCHHBIX 3a/1a1,
MHDOPMAIIMIO W3 OTHOTO BHJIA B BBITTOJTHEHUE 33 JIaHUN nov
JPYTOi. pasrpaHuveHHIO TOHATHH.

68 - HUTororasi KOHTpPOJILHAsI padoTa 4 [ToOyknaTh 00y4YarOLIIUXCS
] COOJI0IATh HAa YPOKE TPUHITHITEI
y4eOHON TUCIUIUINHEI 1
caMOoOpraHU3allNH.
KanenmapHo-rematnueckoe miuanupoBanue B 11 kinacce
(2 yaca B Henento, 68 yacoB)
Ne lara Tema ypoka Meoua-pecypcorXumm. OcHOBHOe coJepkaHue ypoKa XapakTepucTuka JeATeIbHOCTD
n/ o @ 3KSH0PHM0HT, OCHOBHBbIX BUA0B y4HuTEeJISA C
nlo a pacieTHBIC 3212411 NeATeTbHOCTH y4eTom
« odyuyarommxcst paboueii
m MPOrpamMMblI
BOCIIMTAHUA




Tema 1. CTpoenne BemectB (23 4)

OcHOBHBIE Hemoncmpayuu. BBOIHBIHNHCTPYKTAKIIOTEXHNKe0E301aCHOCTUBKADUHETE | Ap2ymenmuposamo IIpuBnekats
He CBE/ICHUS O Hoptpersr 3. Pesepdopna, xumuu CTpoeHHue aToMa: Sapo U DIIEKTPOHHAs 000I0UKa. CJIIOKHO€E CTPOCHHE BHHMaHUE
e CTPOCHUU H. bopa. N3otonbl. XuMu4eckuid 35ieMeHT. bosnpiioi aToMa Kak CUCTEMbI, | OOyYaromuxcs K
151 aroma. BuneodparmenTs! u craiapt aJIpOHHBIMKOJUIaAep. YPOBHU CTPOCHUS BEILECTBA. COCTOsILIEH M3 Aapa U | 00CyKIaeMoi Ha
«bonpL0KaIPOHHBIAKOILIARIEDY, 3JIIEKTPOHHOU YpOKe
«YPOBHHU CTPOECHHUS BEIIECTBAY. 00OJIOYUKH. nHpopMaIuu,
Xapaxmepuzosamo AKTHUBU3allNU
YPOBHH CTPOCHHS MIO3HABaTEIbHON
BEIIeCTRA JIeSITeNTbHOCTH
00yJaroIHXxcsl.
Onucvisamso yaarom
. Co3naBath
YCTPOWCTBO H paboTy .
JIOBEPUTEINHHBIN
Bonsuoro N
. TICUXOJIOTUIECKHH
aJIpOHHOrOKOJIIalaepa.
KJINMAT B KJ1acce BO
BpEMS ypOKa.
XapaKTepuCTHK DIEKTPOHHOE obmaxko, AJIEKTPOHHASIOPOUTANE. | 3Hamb CYIIHOCTD PeanmuzoBbeIBaTH
He a COCTOSIHUS OHeprerudeckue YpPOBHH W TIOAYPOBHH. MaKcHManbHOE | MOHSTHN BOCIIMTATENIbHBIC
ne DJICKTPOHOB B YHUCIIO AJIEKTPOHOB HA TOAYPOBHSAX U YpoBHSAX. OCHOBHBIE | «3JIEKTPOHHAS BO3MOXHOCTH B
15 aToMe. NpaBHia  3alOJHEHMS  OJJIEKTPOHAMHU  JHEPreTHYECKUX | OpOMTanb» U pa3IniHBIX BUAAX
YpOBHEH «AJICKTPOHHOE JIESITETbHOCTH
0071aK0», (POPMBI 00yyarommxcs Ha
opbuTanei, OCHOBC

B3aMMOCBA3b HOMeEpa
YPOBHS U SHEPrUu
3JIEKTPOHA

BOCIIPUSATHS
DJIEMEHTOB
JIICHCTBUTEIBHOCTH:
aHaIn3
MPOOIIEMHBIX
CUTyaIu.
[IpuBnekathb
BHUMaHNE
oOyJaronmxcs K
o0cyxaaeMoil Ha
ypOKe
nHpOpMaIH,
AKTUBH3ALNH




M03HaBaTEIHLHOMN
NeaTeIbHOCTH
00yJarOIIHMXCS.

HE

e
Rt

OnekTpoHHOrpaduUueckue
(hopMyITBl AaTOMOB.

DNeKTpOHHbBIE
KOH(UTYpaIuu aTOMOB
XUMHYECKUX DJIEMECHTOB.
DneKTpoHHOTpaPUICCKIE
(hopMyJIBl AaTOMOB
3JIEMEHTOB. DJICKTPOHHAS
KJ1acCH(pUKAIUI
3JIEMEHTOB. S-, P-, d-, f-
ceMelcTBa.

3Hamb OCHOBHBIC
3aKOHOMEPHOCTH 3aIIOTHEHUS
9HEPreTUYECKUX MOYyPOBHEN
3JIEKTPOHAMU. Y memb
COCTaBJISITh 3JIEKTPOHHBIE

(G opMyJIBl aTOMOB.

Peann3oBBIBaTh BOCIIMTATENIHLHEIE
BO3MOXXHOCTH B PA3JIMYHBIX BUAAX
JIESITETHOCTH O0YYaIOIMINUXCs CO
CJIOBECHOH (3HAKOBOI) OCHOBOM:
pEeIIeHNe TEKCTOBBIX
KOJIMYECTBEHHBIX U KAYECTBEHHBIX
3aJ1a4, BHITIOJIHEHUE 3a/IaHUH 110
pa3rpaHUYEHUIO TTOHATHI.
CoznaBaTh TOBEPUTENBHBIH
TICUXOJIOTUIECKHUI KIIMMAT B KJIacce
BO BpEMS ypOKa.




ITepuognueckas Hemoncmpayuu.Paznnunpie| @U3NUECKAN CMBICI Haxooumw B3auMoCBs131 [IpuBnekaTp BHUMaHHE
HE CHCTEMA XMMHYECCKUX hopmbt HOMEPOB: JJIEMEHTA, MEKIy MOJNIOKEHHEM dIeMenTa | 00ydaroluxcs K 00CyKaaeMoi Ha
e anementos /1. 1. ITeproauaeckon CHCTEMbI [Iepuo/a, Irpymniibl. B MIEPUOANYECCKOM CHCTEME ypoke HHPOPMAIUH, aKTHBH3AI[UH
st Menjeneesa ¥ yueHue o | XUMHYECKHX d7eMeHToB J[. | BaJCHTHBIC 2J1€KTPOHBI. . . Menneneesa u MMO3HABATEIBHON JAEATEIbHOCTU
OnexTpoHHas
CTPOEHUHU aToMa . |y CTPOEHHUEM €r0 aToMa. obyuaromuxcs. Vcnonb3oBaTh
Menneneesa. KOH(UIypaLHsi aTOMOB. C BOCIIUTATENIbHBIE BO3MOKHOCTH
3 ocmaegnAmy 3AEKTPOHHBIE U
Hoptper . Y. 4KOHOMCPHOCTH coJiep>KaHusl yaeOHOro IpeaMeTa
H3MEHERMs CBOMCTB JJIEKTPOHHO-TpaUuecKue
MeHneneeBa. q Yyepe3 moJ00p COOTBETCTBYIOIINX
JIa6. paGora Nel 3JIEMEHTOB B Hepuojax i | POPMYIIBI aTOMOB S-, p- 1 d- TpOGIIEMHBIX CHTYaLHH s
Moenuposarie rpymmnax. JJIeKTPOHHBIE | DJIEMEHTOB. 06CysK/IeHUS B KIIacce.
IOCTPOEHUS CEMEHCTBA XUMUYCCKUX | OmHOCUMb XUMUYCCKHE OpraHu30BBIBATE TPYIIIOBLIE
[lepronnueckoit SJICMCHTOB. SJIEMCHTEL K TOMY WJIH UHOMY | thopMBI y4eOHOM eI TENbHOCTH.
CHCTEMBI C ITOMOMIBIO SJICKTPOHHOMY CCMCHCTBY. Onuparsbcs Ha JKU3HEHHBIH OIBIT
KapTOYeK. 00 YJarOIIMXCSI, TIPUBOIS
JIECTBEHHBIE IPUMEPBHI.
CoznaBaTh TOBEPUTENBHBIN
TICUXOJIOTUYECKHUI KIIMMAT B KJIacce
BO BpEMS ypOKa.
Odunocodckue Jlemoncmpayuu. IIpeanoceuiku IIpeocmaensmp pa3Buthe HaydHbix | [IpuBreKaTs BHUIMaHNE 00YJarOMNXCS K
He OCHOBBI Ioprpersr 1. W. OTKPBITHUS TEOPHH! 10 CIMpa Ha OCHOBE TPEX | 00CykIaeMoii Ha ypoke HH(pOopMaIiy,
e OOIITHOCTH MenneneeBa u A. M. Ilepuoauueckoro thopmymupoBok [leprogmaeckoro aKTHBU3AILMH ITI03HABATEIHLHON
s Ieprommaeckor o | ByTmeposa. 3aKOHA M TEOPUH 3aKOHA ¥ OCHOBHBIX HalpaBJIeHUN JIESITENFHOCTH O0YJarOIINXCSL.
XUMHUYECKOTO Pa3BHUTHUS TEOPUHU CTPOCHUS Hcnonp30oBaTh BOCHUTATENBHEIE

3aKOHa U TEOPUH
XUMHYECKOI0
CTPOCHHSL.

crpoenusi. Poib
JMYHOCTH B UCTOPUH
XUMUH. Posb pakTuku
B CTaHOBJICHUH U
Pa3BUTUHN XUMUYECKOU
TEOpHUHU.

(XMMHUECKOTr0, JIEKTPOHHOIO U
MIPOCTPAHCTBEHHOTO).
Xapaxmepuzoeams poib MPAKTUKY B
CTaHOBJICHUHU U Pa3BUTUHU
XUMUYECKOU TEOPUH.
Apaymenmuposams 1yBCTBO
TOPJOCTH 32 JOCTHUKECHUS
OTEUECTBEHHON XMMHUH U BKJIA]
POCCHICKUX YYEHBIX B MUPOBYIO

HayKy.

BO3MO)KHOCTH COZEpKAHUA YIEOHOT 0
penMeTa gepe3 mogoop
COOTBETCTBYIOIIMX TEKCTOB VIS YTECHHUS,
3a1a4 JJ1s pelieHusi, MpoOJIeMHBIX
cUTyauui ajst oOCyXIeHus B Kiacce.
Co3aBaTh JOBEPUTEIBHBIN
MICUXOJIOTMYECKUI KJINMAT B KJ1acce BO
BpeMsl ypoKa.




7 Honnas Jemoncmpayuu.Monenns | KaTHoHBI Kak IPOAYKT | Xapakmepu3osams MOHHYIO cBs3b | [IpuBnekaTh BHUMaHHE 00YJarOMIMXCSI K
HE XUMAYECKas CBSI3b | KPUCTAIUTHYECKOM BOCCTaHOBIICHHS KaK CBSI3b MEX/Iy HOHAMH, o0CyXJaeMoi Ha ypoke HH(pOpMaLuy,
e U UOHHBIC PELIETKY XJIopUaa aTOMOB MCTAJIOB. 00pa3yOIUMHUCS B pe3yJIbTaTe aKTHMBH3alMH 103HABATEbHON
s Kpuctanueckue | Hatpus. OOpasibl AHHOHBI KaK IPOAYKT | oTyaup My MpUEMA IIEKTPOHOB JeSITEIbHOCTH 00YYaIOMINXCSI.
PEIETKH. MUHEPAJIOB C HOHHON OKHCJICHHS aTOMOB aTOMaMHM MJIM TPYIIIIAMU ATOMOB. Hcronb30BaTh BOCIUTATEBHbIE
KpUCTaJIM4eCKOM HemeTannos. MoHHAs | kg ccudhuyuposams nombl 1o BO3MOKHOCTH COZIEP/KaHHUs y4eOHOTO
PELIETKON: KabLUTa, XHUMHACCKAA CBA3D 1 Ppa3HBIM OCHOBAHHUSM. npeaMeTa yepes moaoop
rajJjuTra. HOHHAA Yemanaesnuseams 3aBUCUMOCTD COOTBCTCTBYIOIUX TEKCTOB MJIsA YTCHUA,
KpHCTaJTHYeCKast .
peméria. Uomst MEXTY TUTIOM XI/IMI/I‘IeCIiOI/I CBA3H, 3ajau A pelieHus1, MpoOIEMHBIX
HpOCThie 1 ClokHpre, | THIIOM KPHCTAJLIMUECKOii PelETky 1 | CHTYyammii juis 00CYX/IeHHs B KJacce.
¢busnueckumu cBoiictBamu BertecTs. | CO3/1aBaTh IOBEPUTEIbHBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIACCE BO
BpeMsi ypoKa.
8-9 KoBanenTtHas Hemoncmpayuu. Mopnenu | KopasientHas ObvscHamb WHEPTHBIE CBOMCTBA [IpuBnekaTs BHUMaHHE 00YIAFOIIMXCS K
He XUMAYecKast KPUCTAJTIHIECKHX HEIIOJISIPHAs U MOJISIpHAs | O1aropoaHBIX Ta30B 00CyX1aeMoii Ha ypoke HH(pOpMaIny,
e CBSI3b. ATOMHBIC H | peréToK «CyXOro apaa» | CBA3H. 0COOEHHOCTSIMU CTPOEHUS UX AKTMBU3AIMU [T03HABATEILHOM
Jm MOJIEKYJISIPHbIC (wm moyia), anvasa, OeKTpooTpULIATENbH aToMa. JIESITEIbHOCTH 00YYaIOINXCA.
KPUCTAIUMIECKIE | rpadura (i KBapua). ocTb. KpatHocTs Xapaxmepuzoeamp xoanentryio | VICTIONB30BATH BOCIIUTATENbHbIC
A PpEIIETKY. Mol MONSIPHOTO KOBAJICHTHOM CBSI3H. BO3MOKHOCTH COZIEPIKAHUS y4eOHOr0

00BéMma rasa.

OOMEHHBIN 1
JIOHOPHOAKIENTOPHBIN
MEXaHHU3MBI
o0Opa3oBaHUs
KOBAJIEHTHBIX CBS3EH.
IlonsipHOCTH CBSI3U U

TOJIAPHOCTD MOJIEKYJIBI.

MonekymnsipHble U
aTOMHBIE
KPUCTAIITNYECKHE
PELIETKH.

CBSI3b KaK CB$I3b, BOSHHKAIOIIYIO 32
c4€r 00pazoBaHUs OOIIHMX
JJIEKTPOHHBIX Iap IyTEM
MEPEKPBIBAHUS SJIEKTPOHHBIX
opOHuTaNeH.

Knaccuguyuposams xoBaneHTHBIE
CBSI3U IO Pa3HBIM OCHOBAHUSM.
Yemanaenusams 3aBUCUMOCTD
MEXKIY TUIIOM XUMHUYECKOU CBSI3H,
TUIIOM KPUCTAJUTMYECKOU PEIIETKU
1 (U3NYECKUMHU CBOMCTBAMH
BELIECTB.

penMeTa gepe3 mogoop
COOTBETCTBYIOIIUX TEKCTOB YISl YTCHHUSI,
3aJ1a4 Jyisl peieHus], MPOOIEMHBIX
CUTYyanui st oOCYKJIeHUs B Kiacce.
Co3/1aBath JIOBEpUTEILHBIN
TICUXOJIOTUIECKUI KIIMMAT B KJ1acce BO
BpeMs ypoKa.
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Merannuueckas
XUMHUYECKAS
CBSI3b.

Hemoncmpayuu. Mopenu
KPUCTAJUTMYECKUX
PELIETOK METAILIOB.

JIa6. padoTa Ne2
MogpenupoBanue
METaJITNYECKON
KpHUCTaJUINYECKOU
peIIeTKH.

Merannuueckue
KpHUCTaJUIMYECKUE
peLETKY.
Merannuueckas
XHMUYECKasl CBSI3b:
HMOH-aTOMBI U
3JIEKTPOHHBIH Tas.
dusnyuecknue CBOMCTBA
METaJIJIOB U UX
MIPUMEHEHUE HA OCHOBE
3TUX CBOUCTB. CIlJIaBbI
YEPHBIE U LIBETHBIE.
KpHUCTaJUIMYECKOMN
PpELIETKY.

Xapaxmepuzoseamo
METaJUTMYECKYIO CBA3b KaK CBS3b
MEXKIYy MOH-aTOMaMU B METaJuiax u
CIUIaBax MOCPEJICTBOM
0000111ECTBIEHHBIX BaJEHTHBIX
SJIEKTPOHOB.

ObvsicHAMb SIUHYIO TIPUPOTY
XUMHYECKUX CBSI3CH.
Yemanasnueams 3aBUCUMOCTD
MEXKIY THIIOM XUMUYECKOU CBSI3H,
THIIOM KPUCTAJUIMYECKON PEIIETKH
1 QU3NYECKUMHU CBOMCTBAMH
BEIIIECTB.

[IpuBiekaTh BHUMaHHE 00YYAIOIIUXCS
K 00Cy>KIaeMol Ha ypoke
WH(POPMAIUH, aKTUBH3ALIUH
MO3HABaTEJIbHOMN JIE€ATEIbHOCTU
oOyuaronuxcs. Mcrnons30BaTh
BOCIIUTATCIIbHBIC BOBMOXHOCTHU
coJiepyKaHus y4eOHOro IpeaMera
gyepe3 moad0p COOTBETCTBYIOIINX
TCKCTOB IJIA YTCHHA, 3a1a4 JIJId
perienusi, mpoOIEeMHBIX CUTYaIHi TS
00CYXICHHUS B KJ1acce.
OpraHn3oBbIBATH TPYIIIOBEIE (HOPMBI
yaeOHOM mesarenpbHOCTH. OnmupaThes
Ha KU3HEHHBIH OIBIT 00YJIarOIIIXCS,
MPUBOJIA JIEHCTBEHHBIE IPUMEPHI.
CoznaBaTh JIOBEPHUTETHHBIN
TCUXOJIOTHYECKUN KIIMMAT B KJIAcCe
BO BpeMsl ypoKa.




11 Bonoponnas JHemoncmpayuu.Buneodparmentsl | BogoponHas Xapaxkmepu3zosams BOTOPOIHYIO [IpuBniexkaTs BHUMaHUE
He XUMUUECKast U CIaiIpl XUMHYECKas CBS3b: CBsI3b KaK 0COOBIN THUI XUMUYECKOH | 00yYaroImumxcs K 00CyxaaeMon
e CBS3b. ((CprKTypI)I oenka. MCKMOJICKYJIApHasd U CBSI3H. Ha ypoKe I/IH(I)OpMaHI/II/I,
ISE JIao. paGOTa Ne3 I[eHaTypaHI/ISI BI;yTpI/IMO’HeKy‘H;{pHa;I Paznuuamo MEXMOJIEKYIIPHYIO U AaKTUBU3allUU MMO3HABaTEIHLHOMN
. 3HaUeHHU
Oerka. atenne BHYTPHMOJICKYISPHYIO JEITEITbHOCTH 00 YYAIOIIHXCS.
BOJIOPOJIHOM CBSI3U B
OpOA BOJIOPOJIHBIE CBSI3H. Hcnonp30BaTh BOCIUTATEIBHBIE
MIPUPOJIE U KUZHU
qg - (I: BeKa YcemanasnusamoMexnpenMeTHsle BongO)KHOCTH CONCPKAHMA
. . eOHOro mpeaMera uepes
CBSI3U C OMOJIOTHEH Ha OCHOBE v pei P
oJI00P COOTBETCTBYIOLIUX
PaccMOTPEHUS TIPUPOIBI
N .. TEKCTOB JUIsl YTCHHUS, 33124 JJIs
BOJIOPOJIHOM CBSI3U U €€ POJH B
N pelieHus, MpoOIEMHBIX
OpraHM3aIlMU )KUBOH MaTECPHH. .
CUTyaIruit ajst 00CyKIeHUS B
kiacce. OpraHn30BHIBATH
rpymnmnoBsie GopMbl yueOHOH
nestenbHOCTA. OnupaThest Ha
JKM3HEHHBIN OIBIT
00yJarOIIXCsI, TPUBOIS
JIEWCTBEHHBIE TPUMEPHI.
CoznaBaTh JIOBEPUTETHHBIN
MICUXOJIOTUYECKHI KIUMAaT B
KJIacce BO BpEMS ypoOKa.
12 ITonumepsl. Hemoncmpayuu. Konnekuuu ITonumepsl, ux Xapaxmepuzosams ionumepsl kak | [IpuBiekaTh BHUMaHUE
He «[Imactmaccer». OGpasis! TIOJTy4EHUE: PEAKIUHI BBICOKOMOJIEKYJISIPHBIE oOyJaromxcst K 00CyKIaaeMoi Ha
e HEOPTaHWYECKUX TIOJTUMEPOB — NOJIMMEpU3ALNU 1 coenuHEeHUs. Pasiuyams peakmmn ypoKe HHPOpPMAaIIHN, aKTHBU3AIIH
st BEIECTB ATOMHOM CTPYKTYPBL. HOTUKOHICHCATINH. HOIMMEPH3ALMU U MO3HABATENBHOM 1eATETEHOCTH
ILracTmaccet. TTOJTUKOH ICHCAIIHH. oOyugarormxcs. Vcrmons30BaTh
Heopranmyeckue Ycemanasnusams enuHCTBO BOCIIMTATENbHBIE BO3MOXKHOCTH
TTOJTUMEPHI.

OpraHUYECKOW U HEOPraHUYECKOU
XMUMHH Ha IpUMepe
HEOPraHMYECKUX ITOJIMMEPOB.

coJep)KaHusl yueOHOro mpeaMeTa
yepe3 Moa00p COOTBETCTBYIOIIUX
TEKCTOB JJIs YTEHUsI, 3aa4 IS
peleHus1, MPOOJIEMHBIX CUTYaIUH
JUIs1 00CYKIEHUS B Kiacce.
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Bonokna.

Hemoncmpayuu. Konnekiuu
«BomokHay.

OcobenHoctu
CTPOEHHS BOJIOKOH.
Kiaccudukarus
nonuMepos HanbGonee
HIMPOKO
pacnpocTpaHeHHbIe
MTOJTUMEPBHI.
MexnyHapoaHbIe
ab0peBHuaTypsl
MapKUPOBKHU U3JIEIHN
U3 MTOJTUMEPOB.
Paznuune Mmexny
MTOJTUMEPOM KaK
BEIIECTBOM H
MOJTUMEPHBIM
MaTepHaIoM Ha ero
OCHOBE.

Onucwieams BaKHENIIINE
MPEJICTABUTEIH IJIACTMACC U
BOJIOKOH U Ha3bIBATH 00JIACTH UX
MPUMEHCHHUS.

[TpuBnekaTs BHUMaHHE OOYUYAIOMINXCS K
o0CyXIaeMoi Ha ypoke HH(pOpMaLuy,
AaKTHUBU3allUU MMO3HABATEIHHOMN
JEeATENHHOCTH O0YJATOIIIXCS.
Hcnonp30BaTh BOCIIUTATEILHEIC
BO3MO)KHOCTH COJICPKaHHS YICOHOTO
mpeaMera 4epes noja0op
COOTBCTCTBYIOIUX TEKCTOB MJIsA YTCHUA,
3a]a4 JIsl pelIeHus], MPoOIeMHBIX
CUTYaIui 17151 00CY)KJEHHS B KJ1acce.
Co3znaBaTh TOBEpUTENBHBIH
IICUXOJIOTUYECKUI KIIMMAT B KJIACCE BO
BpeMsi ypoKa.
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HucnepcHblie
CHCTEMBI.

Jemoncmpayuu. O6pazst
Pa3IMYHBIX JUCICPCHBIX
CHUCTEM: DMYJIbCHUH,
CyCII€H3UI1, appo30JeH,
renei u 3o0iei.
Koarynsauus.

Cunepesuc.

JIa6. pabota
Ne4.Ilonydenue sMylIbCUU
pPacTUTENHHOIO Maca.
ITonyuyenue cycnenzuu
«W3BECTKOBOTO MOJIOKa».
ITonydenue KO0 IHOTO
pacTBopa KypuHOTO

OenKa U UCCICIOBaHNE
€ro CBOMCTB C IIOMOILBIO
Ja3epHON YKa3KH.

JlucriepcHbIE CUCTEMBI:
JTUCTICPCHAS

(aza u qucrepcroHHas
cpena.
Kinaccudukarus
JTIUCTIEPCHBIX CUCTEM
0 arperaTHOMy
COCTOSIHHIO U T10
pasMepy dactuil Gasbl.
I'pybomucniepcubie
CUCTEMBI: SMYJILCHH,
CYCIIEH31H, a9PO30JIH.
ToHKoauCIEpCHbIE
CHCTEMBI: 30JIH U TellH.
Cunepesuc u
KOaryJisius.

Xapaxmepus*oeamz; pa3jinyHbIC
TUIIBI OUCIICPCHBIX CHCTEM Ha

OCHOBE arperaTHoro
COCTOSTHUS AUCIIEPCHON (a3bl U
JIICIIEPCUOHHOMN CpelBl.

Packpvieams ponb pasmTHYHBIX
TUIIOB OUCIICPCHBIX CHUCTEM B
JKU3HH TIPUPOABI W OOIIeCcTBa.

Ilposooums,  nabmodams  u
OnuUcCHIeambp XUMUYECKUN
JKCIIEPUMEHT.

[TpuBnekaTs BHUMaHHE OOYUYAIOINXCS
K 00CY)XJaeMOii Ha YpOKe
uH(OpMAITUK, AKTUBU3ALIUN
[TO3HABATEIbHOU EATENbHOCTH
oOyuaronuxcs. Mcrnons30BaTh
BOCITUTATEIILHBIC BO3MOYKHOCTH
coJiep>kaHust yaeOHOro mpeaMeTa
gyepe3 moad0p COOTBETCTBYIOIINX
TEKCTOB JIJIsl YTEHHUSI, 3a]1a4 JIJIst
pelleHust, MPOOIEMHBIX CUTYaIUH JUIs
00CYXIeHHUs B KJ1acce.
OpraHu3oBBIBATH TPYIIIOBBIE (POPMBI
yaeOHOM mpesarenbHOCTH. OnmmupaThes
Ha JKU3HEHHBIN OMBIT 00yYarOIXCs,
MIPUBOJIS ICHCTBEHHBIC TPUMEPBI.
Co3naBath JIOBEPUTEITBHBIN
TICUXOJIOTMYECKU KIIMMaT B KIlacce
BO BpeMsl ypoKa.




16- | me MaccoBas uiu Pemenue Pemenue pacuerHbix Ymemsv naxooums MaccoByro uiu Peanu3oBbIBaTH BOCIIUTATENBHBIE
17 | n 9 o0beMHast 101 pacdeTHBIX 3a7a4. | 3aga4. MaccoBast Win 00BbEMHYIO JA0JII0 KOMIIOHEHTOB B BO3MOKHOCTH B Pa3INYHbBIX BUIAX
KOMIIOHEHTOB B o0beMHast 1ou CMECH. JIesITeNTbHOCTH 00YYaroIIUXCs CO CIIOBECHOM
2 CMECH. KOMITOHEHTOB B CMECH. (3HaKOBOM) OCHOBOI1: pelIeHHe TEKCTOBBIX
KOJIMYCCTBCHHBIX M KAYCCTBCHHBIX 3a1a4,
BBINOJIHEHUE 3aJaHUl 110 pa3rPaHUYEHUIO
noHATuil. Mcnonp30BaTh BOCIUTATENbHBIE
BO3MOKHOCTH COJIEpKaHUS y4eOHOT O
npeaMeTa yepe3 mo00p COOTBETCTBYIOMINX
3a/1ay [ peLeHus, HpO6JIeMHI)IX CUTyalui
JUTST OOCYXKIISHHS B Kilacce.
18 Maccoas noms Pemenue Pemenue pacueTHbIx YMeTb Haxoo0ums MaccoBYIO JIOITIO Peanu3oBbIBaTh BOCIUTATENBHBIE
He 9 BBIXO/Ia MTPOAYKTa | pacdeTHHIX 3a4a4. | 3amad. MaccoBasi onsi | IPOAYKTa OT TEOPETHIECKH BO3MOKHOCTH B Pa3IMYHBIX BUIAX
e OT TEOPETUYECKH BBIX0/1a IPOIYKTA OT BO3MOJKHOTO. JIeSITENTbHOCTH 00YYaIOMIUXCs CO CIIOBECHOM
18 BO3MOXHOTO. TEOPETUYECKU (3HaKOBOI) OCHOBOI1: pelIeHne TEKCTOBBIX
BO3MOXKHOTO. KOJIMUECTBEHHBIX U KAUEeCTBEHHBIX 3aJad,
BBINOJIHEHHUE 3alaHUH 110 pa3rpaHUUCHUIO
19 OObemMHas gois Pemrenue Pemenune pacueTHBIX YMeTsb Haxooums 00bEMHYIO JTOITIO noHATHl. Mcnonp30BaTh BOCIIUTATEIbHBIE
He BBIXOJA NMPOAYKTA | pacueTHBIX 3a7ad. | 3amad. OObeMHAst JOJI | IPOLYKTa OT TEOPETUUECKU BO3MO)KHOCTH COZEpKAHUS yIEOHOT 0
e 10 OT TEOPETUYECKU BBIXOJIa IIPOAYKTA OT BO3MOKHOTO. IpeAMeTa yepe3 Mox00p COOTBETCTBYIOIINX
15 BO3MOXKHOTO. TEOPETUYECKH 3a/1a4 JJIs pelieHus], MPOOJIEMHBIX CUTYaLUi
BO3MOXKHOTO. U1 O0CYKIEHUS B Kilacce.
20 Pemenue 3amau Pemenue Pemenue pacueTHpix YMeTb HaxoO0ums MaccoBYIO JIOJTIO Peanu3oBbIBaTh BOCOUTATENbHBIE
HE c pacueTHbIX 3a7a4. | 3agad. MaccoBast oyl | IpUMECEH. BO3MOXKHOCTH B Pa3lIMYHBIX BHIAX
e 10 HCTIOJIB30BaHUE M npuMeceii. JeITEIbHOCTH 00YUYaloIuXCcsl CO CJIOBECHOM
15 TTOHSTHS (3HaKOBOH) OCHOBOI1: pelIeHne TEKCTOBBIX

«MaccoBasi J10JIs
puMeceii».

KOJIMYCCTBCHHBIX U KAYCCTBCHHLBIX 3a1a4,
BBITTIOJTHCHUEC 3a,[[aHHﬁ 110 pa3rpaHuv4CHUIO
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Pentenue 3agauy.

Pemntenue

Pemenue PaCUCTHBIX

YMeTb npumensimes TEOPETHUECKUE

MOHATHH. VICHONb30BaTh BOCITUTATEIbHBIC
BO3MO)KHOCTH COJIEPIKAHMsI yIeOHOTO

He pacyeTHBIX 3a7a4. | 3a1ad. 3HAHUS TIPH PELICHUH 3a]1aY.
e 11 npeaMera yepes moadop COOTBETCTBYHOIIMX
15t 3aJ1a4 JUIsl PeICHHUsI, TPOOJIEMHBIX CUTYyaIIUH

JUTst 0OCY)KIICHHS B KJIacce.

22 O0600111IeHNE U O060011eHNE U CtpoeHue BellecTBa, 3Hamo TOHATHUS «BEIIECTBOY, Peanu30oBbIBATH BOCIUTATEIbHEIC
He cuCTeMaTu3anusa | CUCTEMaTH3aIus XUMHYECKasi CBSI3b, «XHM. 3JIEMCHT», «aTOM, BO3MOXXHOCTH B Pa3JIMIHBIX BUIAX
e 11 3HaHMI 0 TeMe | 3HaHMIA KPUCTaJIHIECKIE «MOJIEKyIIa, ACATEILHOCTH, 06Y‘vlaf0HIHXC’I CO CJIOBECHOM
18 «Ctpoenue peleTKH, TOJIUMEPHI, «3IJIEKTPOOTPHULIATETLHOCTD, (3HAKOBOI) OCHOBOI: CHCTEMATH3ALHS

BEII[ESCTBAY. HWCTHHHbBIE U «BaJIEHTHOCTBY, «cTerenp | Y4eOHOro mMarepuana.

KOJIJIOUHBIC PACTBOPBL. | OKUCICHHS, «semectsa | Co3naBath JOBEPHUTEIIbHBIH
MOJIEKYJIPHOTO U | ICHXONOrWYecKHii KIMMaT B KJIacce BO
HEMOJIEKYJISIPHOTO crpoenusy, | BPEMA ypoKa.
«YTJIEPOJIHBIN CKeJeTy,
«DyHKIIMOHATTEHAS rpyIma,
«H30MEPHSI», «TOMOJIOTHSD.
ObvsacHAmMb 3aBUCHMOCTb CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;
MIPUPOTY XUMUAYCSCKOU CBSI3H.

23 | He KonTtposabnas padora Nel o teme «CTpoeHHE BEIIECTB» [ToGy>xaath oOy4aronuxcsi COOM0IaTh Ha
a 12 YpOKE IPUHIUITEI y4eOHON TUCIIMITIIMHBI U

caMOOpraHu3anunu.

Tema 2. Xumuyeckue peakuuu (19 u)




24 Knaccudukarus Peaxuun 6e3 usmenenus | Kraccuguyuposams XUMHUYECKHE [IpuBiekaTh BHUMaHHE 00YYAIOIIUXCS K
He XUMHYECKUX COCTaBa BCIICCTB. PEaKIUY 10 pa3InYHBEIM OCHOBAHUSAM. | 00CYKJIaeMOl Ha YPOKE MH(POPMAIIHH,
e 12 peaKIuid. AJUIOTPOIM3alU U AKTUBHU3AILMN [T03HABATEILHON
st Peaxuuu, uaymme M30MEpHU3aLnH. JESTETbHOCTH 00YYarOIIUXCS.
0e3 N3MEeHeHUS Ilprranel Hcnons30BaTh BOCIIUTATEIEHBIE
COCTaBa BEILECTB. AJLJIOTPOMHH. BO3MOXKHOCTH COJIEpIKaHUS yIeOHOTO
npeaMeTa yepes mo00p COOTBETCTBYIOIINX
TEKCTOB JUIsl YTCHUS, 3a/1a4 JJIs PEIICHUs,
MPOOIEMHBIX CUTYalUi A7l 0OCYKIICHHS B
KJ1acce.
25 Peaxmuu, naymue | Jla6. padora Kiaccudukarus IIposooums, nabriooams u [IpuBnekaTs BHUMaHHE 00YIAFOIIMXCS K
He C M3MEHEHUEM NeS.IIposenenue peaKuuii o YKCIy u ONUCHIBANb XUMIYECKHIl 00cy)KaaeMoli Ha ypoke uH(OpMaInuu,
e 13 cocraBa Belects. | PEAKLMH, HIYIUX | cocraBy peareHTOB SKCITEPHMEHT. aKTHBH3AIlMY TI03HABATEIbHON
i mpamury | eboayeTen PELIL | Vovems pasnuians peasun U ———
COCAMHEHNUA, COCIMHEHHSI, PA3JIOKEHH]S,
Bbeptome. pasIOKEHN, 3AMeILIeHHS 1 OGMeHa. BO3MOKHOCTH COJIEp KaHHS yIeOHOTO

3aMelleHus 1 oOMeHa.

penMeTa gepe3 mogoop
COOTBETCTBYIOIIUX TEKCTOB Ul YTECHMUS,
3aJa4 AJsl peleHus], IPoOJIeMHBIX
CUTyauui 111 o0CY>XJeHHUs B Kiacce.
OpraHu3oBBIBATH TPYIIIIOBBIE (POPMBI
yaebHo# gesrensHOCTH. OnUpaThCs Ha
JKU3HEHHBIN OIBIT 00yJaromuxcs,
IPUBOJS ACHCTBEHHBIE IPUMEPHI.
Co3naBaTh JIOBEpUTENbHBIN
MICUXOJIOTUYECKUI KJIMMAT B KJacce BO
BpeMsl ypOKa.
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HC
e
JIsL

13

TepMoOXUMHUECKHE
PCaKIHH.

Hemoncmpayuu.
DK30- U
SHIOTEPMUYCCKUE
peakuuu. TernnoBbie
SABJICHUS IIpU
pacTBopeHuU
CEPHOU KUCIIOTHI U
aMMHUaYHOU
CEJIUTPHI.

Knaccudukanms

peakuuit 110

TermnoBoMy 3QdekTy.
Tepmoxumuueckue
YpaBHEHUS PEaKIIUH.

Xapaxmepuzosams TEIIOBOK

3 ekt XuMHUECKUX PeaKIuii U Ha
€ro OCHOBE Pa3In4aTh 3K30- U
9H/I0TEPMUYECKUE PEAKIIHH.
OtpaxkaTh TEImIoBoH 3P eKT
XUMHYECKUX PEaKIIMil Ha TUChME C
MTOMOIIIBI0 TEPMOXUMHUYECKIX
YpaBHEHUH.

Ilposooums pacu€Thl Ha OCHOBE
TEPMOXHUMHUYECKUX YPaBHEHHM.

[IpuBiekaTh BHUMaHHE 00YYAIOIIUXCS K
o0cyxaaeMoii Ha ypoke nHpopManumu,
AaKTHUBU3allun HO3HaBaTCJ’II)HOI\/'I
JEeATENHHOCTH O0YJATOITIXCS.
HCHOHB3OB3TI) BOCIIUTATCIIbHBIC
BO3MOYKHOCTH COJIEpKaHUS YIeOHOTO
MpeaMera yepe3 mo00p COOTBETCTBYIONIUX
TCKCTOB AJI YTCHHA, 3a1a4 JJId peIHeHI/IH,
MPOOJIEMHBIX CUTYAIUH I 00CYKICHUS B
KJ1acce.




27-
28

HC
e
JIsL

14

CxopocTb
XUMHUYECKUX
peaKkuuu.

Jemoncmpayuu.3aBUCHMOCTh
CKOpPOCTH PEaKLMH OT
IIPUPOJBI BEIIECTB.
BzaumoneiictBue pacTBOPOB
CEPHOU KUCIIOTHI C
pacTtBopamu THOCYNIb(haTa
HATpUs pa3InuHON
KOHLIEHTpALIUU U
Temueparypsl. Paznoxenue
MEPOKCH/Ia BOIOPOAA C
MTOMOIIIBI0 HEOPTaHUYECKHUX
KaTaJau3aToOpOB M MPUPOIHBIX
00BEKTOB, COJEPKAIINX
Karamasy.

JIa6. paboTa Ne6. Paznoxxenne
MIepOKCHUIa BOIOpOIa C
[TOMOIIIBIO THOKCHIA
Maprasia.

CKOpOCTh XUMHUECKOIH
peakuuu u pakTopsl eé
3aBUCUMOCTH: IIPUPOJIA
pearupyonmx
BEIIECTB, TUIOMIAAb UX
COIIPUKOCHOBEHHUS,
TeMIIeparTypa,
KOHIICHTpalus 1
HaJIU4ue
KaTaJIn3aTopa.
Karanuz. ®epmeHTHI.

HHruouTOpHI.

Xapaxmepuzoeamsb CKOPOCTh
XUMHYECKOU PEaKIvy U (haKTOPBI
3aBUCHMOCTU CKOPOCTH
XUMHYECKOU peaklunuu OT
MPUPOIBI PEaruPYIOIIUX
BEIIECTB, UX KOHIICHTPAIIUH,
TeMIIepaTyphl, ILIOMIATH
COTPUKOCHOBEHUS BEIECTB.
IIposooums, nabarooamov u
OnUCLIBAMb XUMHYECKUT
JKCIIEPUMEHT C TIOMOIIIBIO
POJTHOTO SI3BIKA U SI3BIKA XUMHU.
Xapaxmepu3zoeamp KaTaanu3aToOpbl
W KaTaju3 KaK CII0COOBI
YIPaBJICHHS] CKOPOCTHIO
XHMHUYECKON peaKnu.
Yemanasnueamv Ha ocHOBE
MEXIIPEIMETHBIX CBSI3EH C
Ouomnorueii oodiee, 0COOEHHOE U
eIMHUIHOE 151 (PEePMEHTOB Kak
OMOJIOTHYECKUX KAaTaIN3aTOPOB.
Packpvieams poib GepMEHTOB B
OpraHW3aIlNH XU3HH Ha 3eMIie, a
TakKe B IHIICBOMN 1
MEIUITHHCKON TTPOMBIIIICHHOCTH.

ITpuBneKkaTh BHUMAHKE
o0ydJaromxcs K 00cyxaaeMoil Ha
YpOKe HH(POPMAIIHU, aKTHBU3AIHH
MO3HABaTEIbHOMN JIEATEIbHOCTU
oOyuaronuxcs. Mcrnons30BaTh
BOCIIMTATCIIbHBIC BO3MOKHOCTHU
cojiep kaHus yueOHOro MpeaMera
Yyepe3 moJ00p COOTBETCTBYIOIINX
TCKCTOB AJIA YTCHHA, 3a1a4 JIJId
pelieHus, MpoOIEMHBIX CUTYaITHH
JUTst 00CYKIICHHS B KJIacce.
OpraHu30BBIBaTH TPYIIIOBEIE (HOPMBI
yaeOHO# pesarensbHOCTH. OnmupaThes
Ha KU3HEHHBIH OIBIT 00YJIarOIIIXCS,
IIPUBOJISL IECTBEHHBIE IPUMEPBI.
CoznaBaTh JIOBEPUTETHHBIN
MCUXOJIOTHYECKUM KIIMMAT B KJIacce
BO BpeMsl ypoKa.




29 | He O6paTtumMocTb Ob6patumsie 1 3unamo knaccUPUKALUIO XUM. [TpuBnekaTs BHUMaHHE OOY4YAIOMINXCA K
o 15 XUMUYECKUX HeoOpaTuMbIe peakuuii (oOpaTumble U o0CyXaaeMoi Ha ypoke HH(pOpMaLny,
peakuui. XUMHUYECKUE PEaKUU. | HeOOpaTHMEIE), TIOHSATHE AKTUBHU3AIIMH TT03HABATELHON
Xumuueckoe «XMMHUYECKOE PABHOBECHE» U JESITEIbHOCTH 00YUYaIOMINXCS.
paBHOBecCHE. YCJIOBUS €T'0 CMEIICHUS. Hcnons30BaTh BOCIIUTATENEHBIC
BO3MO)KHOCTH COJICPKaHHS YICOHOTO
npeaMera yepes noja0op
COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS,
3aJ1a4 JUIsl pelIeHwts, TPOOIEMHBIX
CUTYaIui A71s1 00CY)KJEHHS B KJ1acce.
30 | He XuMuueckoe Hemoncmpayuu.Cvemenne| XuMuieckoe Xapaxkmepu306ams COCTOSHUS [TpuBnekaTs BHUMaHKE O0YYaIOIIUXCS K
1 15 paBHOBEcHE U pasHoBecus B cucteme Fe® | paHOBecue n cocoGbl | XMMHYECKOTO PABHOBECHS 00CyX1aeMoii Ha ypoke HH(POpMaIny,

CIIOCOOBI €ro
CMEILEHHUS.

+
3NCS
Fe(NCS)s

ero cMmemrenus. O0rmas
XapaKTEpUCTHKA
peaKIyu CHHTE3a
aMMHaAKa U YCJ'IOBI/ISI
CMEIIEHUS PABHOBECHSI
IIPOM3BOICTBEHHOTO
poliecca BIIPaBo.

CITOCOOBI €r0 CMEITICHHUS.
IIpenckaspiBaTh HaNpaBICHUE
CMEIICHHS] XUMHIECKOTO
paBHOBECHS TIPU U3MECHECHUHT
YCIIOBUI MPOBEICHUS 00paTHMOi
XHMHUYECKON peaKiini.
Apeymenmuposams BEIOOD
ONTUMAJIHHBIX YCIOBHHA
MIPOBEACHHUS TEXHOIOTHIECKOT O
mporecca.

Habarwoams u onucvisams
JIEMOHCTPAIIMOHHBIA XUMHUYECKHUI
9KCIIEPUMEHT.

AKTHUBU3allun I103HaBaTEJILHON
NEeATETHPHOCTHA O0YJIATOIIIXCS.
Hcnons30BaTh BocIUTATEILHEBIE
BO3MOYKHOCTH COJIEpKaHUS Y4eOHOT O
penMeTa 4epe3 mogoop
COOTBETCTBYIOIIMX TEKCTOB IS YTCHUS,
3a1ay TSl PELICHHUsI, TPOOJIECMHBIX
CUTYaIlUi 7151 00CYKICHHS B KJ1acce.
Co3naBaTh JOBEPUTEIbHBIMH
MICUXOJIOTHYECKUI KIIMMAT B KIIACCE BO
BpeMsi ypoKa.
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I'mpponus conew.

Hemoncmpayuu.I'naponus

IlonsaTue «CUAPOIU3».

Xapaxmepus*oeamz; TUAPOJIN3 KaK

HpI/IBJ'ICKaTI) BHHUMaHHC O6yanOHII/IXCH

32 | ge COJEH PA3MUYHOIO THIA. | Typponu3 colei. o0MeHHOe B3auMojeicTBrE K 00CYXJaeMoii Ha ypOKe
e 16 BuneodparmenTsr u Cuaponus BEILIECTB C BOIOIA. nH(OpMAIUK, AKTUBU3ALIUN
s crannpl «buonorndeckas | peoOpaTHMBIH 1 3anuceléame ypaBHeHNs peakuuii | TO3HABATENBHON NEATEILHOCTH

b I'H, H3a. i .
pOJIb TUAPONIHN3A obpatumelit. Tpu IUAPOTH3a PasIHUHBIX COMIEH. oOyuatonuxcs. Mcmonb3oBaTh
JIa0. padora Ne7 cilydasi THAPOJIU3a BOCIIUTATEIIbHBIE BO3MOXKHOCTH
N Paznuuams TUAPOIN3 MO KATHOHY
Hcnerranue conell. Posb runponusa coJiep>kaHus yueOHOro mpeaMeTa
Y aHUOHY.
WHIUKATOPAMH CPEIIbI B 0OMEHE BEIIECTB. oo y gyepe3 moad0p COOTBETCTBYIOIINX
pacTBOpOB COJIEH Ponb runponusa B peocrazbieamb peaKquo CPeABL | rexcroB st YTEHUS, 3a/1a4 JIIs
BOJIHBIX PacTBOPOB 7 N
Ppa3JIMYHBIX TUIIOB. SHEPreTHIECKOM O PAcTBOPOB COJICH, pelieHus, MpoOIEMHBIX CUTYaIHH IS
oGMete. 00pa30BaHHBIX CHILHBIM OGCYIICHHS B KTACCE
Pasmirunsie myTu OCHOBAHHEM 11 Cab0i KHCNOTOH, OpraHn3oBBIBATH TPYIIIOBEIE (HOPMBI
c1abbIM OCHOBAHHUEM U CHITHHOU .
HPOTveKaHHﬂ ruaponmnsa HCTOTOR yaeOHOM maesarenpbHOCTH. OnmmupaThes
COJICH B 3aBUCHMOCTH ’ Ha KU3HEHHBIH OIMBIT 00YJIaIoNTuXcs,
OT UX COCTaBa. MPUBOJIA JIEHCTBEHHBIE IPUMEPHI.
Co3znaBaTh JTIOBEPUTEITHHBIN
MCUXOJIOTHYECKUN KIMMaT B Kilacce
BO BpeMsI ypoKa.

33 I'maponus B Ilpezenranus «I'maponus | I'maponus Packpvisams pons 00paTuMoro [IpuBnexaTs BHUMaHHE 00YUAIOINXCS K
He OpraHUYeCcKou B OPraHUYECKON XUMHM». | OPTraHUYECKUX BEILECTB.| TUPOIM3a OpraHUYECKUX o0cyxkaeMoli Ha ypoke HH(opMaLuH,
e 17 XUMUH. buonoruyeckas poiap COEIMHEHNN KaK OCHOBBI OOMeHa aKTHBH3AIMH TI03HABATEIIBHOM
15 TUJPOJIN3a B OPTaHU3ME | BEIIECTB B KUBBIX OPraHU3MaxX U ACSTENBHOCTH 00Y4atOIIIXCAL.

genoBeka. Peakmuu
THAPOIIA3a B
TIPOMBITIUIEHHOCTH.

obpatumoro rumaponm3a AT kak
OCHOBBI SHEPIeTHYCCKOr0 0OMeHa
B JKMBBIX OpraHM3MaXx.
Ilposodums, Habarwoams u
ONUCHIBAMb XUMUYECKHUI
OKCIIEPUMEHT C MIOMOIIBIO
POHOTO A3bIKA M S3bIKA XHMHUH.
3HATH TUIIBI THAPOITH3A
OpPraHUYECKHX COCTUHCHUI.

Hcmons30BaTh BOCITUTATENLHBIC
BO3MOYKHOCTH COJICPKAHHS YICOHOTO
penMeTa gepes mogoop
COOTBETCTBYIOIIUX TEKCTOB YISl YTCHHUS,
3aJ1a4 Jy1sl pelieHus1, MPOOIEMHBIX
CUTyanui st 00CYKJIeHUs B Kiacce.




34- OxucnurensHoBocc | Jemoncmpayuu.llpocreimueo | OKMCIUTENTLHOBOCCTAHOBUTENBH | Xapakmepuzoeams [IpuBnekaTs BHUMaHHE OOYYAIOMINXCS K
36 |ue TaHOBUTEIHHBIC KHCIIUTEIbHOBOCCTAHOBUTEILH | ble peakuuu. CTENeHb OKMCIEHHS. | OKUCIUTEILHOBOCCTAHOBHUTEN | 0OCYKIaeMoil Ha ypoke HH(POPMAIIUHU, AKTHBY
ne ]%)CaKHI/II/I. bIC pCAKIIUH: OxucnuTens U BOCCTAHOBUTEID. BHBIE PEAKIIMH KaK MPOILIECCHl | TO3HABATENBHON JEATEIBHOCTU 06yqafoumxc;
- B3aMMOJICHCTBUE [IMHKA C Oxwucrenne HvBOCCTaHOBHeHHe- C U3MEHEHUEM CTENEHEN Hcnonp30BaTh BOCIUTATENBHBIE BO3MOKHOCTI
COJIIHOM KHCJIOTOM U JKeNe3a DIeKTPOHHEIN OamaHc. OKHCJIEHUS 3JIEMEHTOB CoJIepyKaHust yUeOHOro TpeMEeTa depes Mmoo«
17 ¢ cynbdarom meau(Il). Jlao. BEILIECTB, yYAaCTBYIOIIUX B COOTBETCTBYIOIIMX TEKCTOB JUIsl UTEHUS, 3a4aY
padora Ne§ Bzaumoneiicteue peakuuu. Cocmasiamo peleHus, MPOOJIEMHBIX CUTYAIU IS 00CY XK
pactBopa cyiabdara memu(Il) ypasuenust OBP ¢ nomoipio | B Kinacce. OpraHu30BbIBATH IPYHIIOBBIE (POPMI
C JKeIe30M U THAPOKCHIOM MeTOoJIa 3JIEKTPOHHOT O y4eOHO# fesaTensHocTH. OnupaThes Ha KU3H!
HATPHSL. OasaHca. OIIBIT OOYYAIOIIUXCS, TPUBOJIS JICHCTBEHHBIC
IIposooums, nabarooamo u TIPUMEPHI.
onucCvleamb XUMNUYECKUN COS}IaBaTB ,Z[OBepI/ITeJII)HHﬁ TICUXOJIOIN4YcEC
3KCIIEPUMEHT C IIOMOIIBIO KJIMMaT B KJIaCCE BO BPEMs ypPOKaA.
POITHOTO S3BIKA U SI3BIKA
XUMHUH.
37- ONEKTPOIU3 Jemoncmpayuu. Mopens DNEeKTpoIn3 pacTBOPOB U Xapaxmepusosams [IpuBnekaTs BHUMaHUE 00YIAIOIIHUXCS K 00CY
38 |ge pacmiaBoB U snekTponusépa. Mozens paciiaBoB 3JICKTPOJIMTOB. JJIEKTPOIIU3 KaK Ha ypoke HH(OpMAIIiH, aKTUBHU3AIINHN ITO3HAB:
ne 1%acreopos. BJICKTPOTM3HON BaHHBI JUIS IIpakruyeckoe mpuMeHeHHe OKHCITUTEIFHOBOCCTAHOBUTE | ACATENBHOCTH oOydaronuxcs. Mcmonp3oBath
st I[IpakTHUEeCKOE HOTYICHUS aTIOMUHHA. JJICKTPOJIH3A. JIEHBIN MPOLIECC. BOCIIUTATEBHBIE BO3MOKHOCTH COIEPIKAHHMS Y
MIpUMEHEHHE O6pa3uv1>1 TTPOMBIIIIICHHBIX TanbBaHOMIACTAKA. IIpedcka3zvieams KaTOTHBIC U | TIPEIMETA Yepe3 MOI00P COOTBETCTBYIOIINX T
JEKTPOIH3a. HM3ACIHMH, HITOTOBJICHHIX Ha Tanbsanocrerns. Paguinposarie. aHOJTHBIE TIPOIIECCHI U JUTSL YTeHUS, 33724 IS PeIIeHus, TPOOIeMHBL

OCHOBC
TaJIbBAHOIITIACTHK U U
TaJIbBAHOCTCTIUU.

OTpaXkaTh UX Ha MHCbME VIS
pacIijaBoB U BOTHBIX
PacTBOPOB AIIEKTPOIIUTOB.
Packpvisams npakTryeckoe
3HAYCHUE IIEKTPOIU3A.

cuTyanui s oocykaenns B knacce. Co3nas
JIOBEPUTENBHBII IICUXOJIOTMYECKANA KIUMAT B |
BpeMs YpOKa.




39 [MpakTHyeckas Perenue sxcnepuMeHTaIbHBIX WHcTrpykTax o Inanuposams, npoeooums OpraHu30BBIBATH TPYIIIOBEIE
He padora Ne 1. 3a[ad 110 TeMe «XuMudecKas TEXHHUKE HAbM00ams U ONUCLIBAMb (bopMbl yueOHOH eATeTbHOCTH.
e 20 Pemrenne peakuus. 0e30macHOCTH. XUMHUYECKUN IKCIIEPUMEHT C [ToOyx)1aTh 00YYAOIIUXCS
s 9KCIIEPUMEHTAIIBHBIX Pemrenue COOITIOZICHUEM IPABHIT TEXHUKH | cOBIIONATH HA YPOKE MPMHIIHITHL
3a/1a4 1o TeMe 9KCHEPUMEHTANBHBIX | Ge30mMacHOCTH. y4eGHO JIUCIHILIHHB 1
«XHUMHYECKas 3aJa4 Mo TeMe CAMOOpraHH3AIHH.
peaxuus». «XUMHYECKHUE
peaxIum».
40- | He IToBTOpEHUE N [MoBTOpenue u 0000IIEHHE TectupoBaHue, Buvinonansame Tectsl, pemiaTh Peanu30oBbIBaTh BOCIIUTATENBHBIE
41 |\'n 71 00006uIeHue pelenue 3a1a4 u 324y ¥ YIIPa)KHEHHUs 110 TeMe. | BOSMOKHOCTH B Pa3IMYHBIX BUJIAX
HU3Y4YEHHOT O YIOpaXHEHUM 1Mo TeMe. IIpo6odums OUeHKy HCHTCHBH?CTPL 06Y‘15110HII/IX051 SO
20 marepualia. COOCTBEHHBIX JOCTH)KEHUH B zﬁgz:;}:;ﬁzg(;;;:zfi(;?}l (:;zOBOH:
YCBOEHUHU TEMBI.
Koppexmuposams cBow 3Hamms | Mo cPHaIa.
B COOTBETCTBHH C
TUTAHUPYEMBIM PE3YJIbTaTOM.
42 | HE KoutpoabHas padora Ne 2 «XuMuuyecKne peakuum. [ToGyxxnath oOydaronmxcs
o 21 COOITIOIATh HAa YPOKE TPUHITHITEI
y4e0HON AUCIUTUIAHBL U
caMOOpTaHU3aIHH.
Tema 3. BemecTBa u ux cBoiicTea (17 4)
43 Meramisl. Jemoncmpayuu. Konnexuus Ob6mue gusndeckne 0Ob0bwame 3HAHUS U JIENATh [IpuBnexaTs BHUMaHHE
HE METaJJIOB. CBOICTBa METAJUIOB. BBIBOJIBI O 3aKOHOMEPHOCTSIX oOyJaromxcst K 00Cy>KIaaeMoi Ha
e 22 Kiraccudukarms TIOJIOKEHHSI ¥ N3MEH SHHH ypoKe HHQOpPMAaIHY, aKTHBU3AIIH
s METaJUIOB B TEXHUKE M | CBOWCTB METAJUIOB B TIEpHOJaX | IMO3HABATENHFHON eI TETHHOCTH

XHUMHUU.

u rpynnax [lepuogunueckoit
CHCTEMBI.

oOyuarormuxcsi. Peann3oBwiBaTh
BOCITMTATEIbHBIE BOSMOKHOCTH B
Pa3TUYHBIX BUAAX IESTETFHOCTH




44

XUMHUYECKUE
CBOICTBa METAJLIOB.

Hemoncmpayuu.Bzaumonericreue

OO01e XUMHUYECKHE
CBOMCTBA METAJJIOB.

Xapaxkmepuzoeams o0mue

O6y‘laIOIIII/IXC$1 Ha OCHOBC

He KOHILIEHTPUPOBAH HOM a30THOM XUMUYECKUE CBOMCTBA BOCIPHATHS JICMCHTOB
e 22 KHCJIOTHI ¢ MebI0. Belplmka Yenosust 5 METaJUIOB KaK IENCTBUTENLHOCTH: aHAIN3
15 TepMuTHOM cMecu. [Toprper H. B3aHMOZICUCTBHA BOCCTAHOBUTEJIEH Ha OCHOBE pOOIEMHBIX CUTYalIUH.
H. bekerosa. MCTAJIIOB € CTPOEHUS UX ATOMOB U CosnaBats JIOBEPUTEIBLHBIN
pacTBOPAMH KUCIOT M| 1+ ok eHISE METAILIOB B ICUXONOTMYECKUH KIMMAaT B
cOIEH. AJIEKTPOXUMHUECKOM PSAY KJlacce BO Bpems ypoKa.
Merannorepmusi.
HanpsokeHus. Habarooamo u
ONUCHIBAMb XUMUIECKII
JKCIIEPUMEHT C TIOMOIIIBIO
POITHOTO S3BIKA U SI3BIKA
XUMHUH
45- e Hemeramibl. Hemoncmpayuu Konnexuus | Hemerasuibl kak Xapaxmepuszogams o0 [IpuBnexaTs BHUMaHUE O0YIAFOIIMXCS K
46 - brnaroponusie HEMeTa/lIoB. Bembimka OKMCJIMTCIIN. XMMHMYECKHE CBOMCTBA HEMETAIJIOB | 00CYXKJaeMol Ha ypoke uH(opManuu,
A 23 rassl. 4EPHOro Mopoxa. Hemerannsl, kak KaK OKUCJIUTEICH 1 aKTHBH3ALMU TI03HABATEIEHON

BrITecHenne rajgoreHoB u3
WX PacTBOPOB JIPYTHUMHU
raJoreHaMu.

BOCCTaHOBUTENU. P
3JIEKTPOOTPUIIATENHEHO
ctu. IHepTHbIE WIn
0JIarOpOIHBIC Ta3bl.

BOCCTaHOBHUTEJICH HA OCHOBE
CTPOCHHUS UX aTOMOB U TIOJIOKEHHUS
HEMETAJUIOB B PSIIy
3JIEKTPOOTPHUIIATEIEHOCTH.
Habrooamv u onucvieamo
XUMHUYECKUI IKCIIEPUMEHT C
ITOMOIIIBIO POJHOIO S3bIKA U SI3bIKA
XHUMUH.

NEeATETHHOCTH 00YJIaTOITIXCS.
Peanmn3oBbIBaTH BOCIIUTATEIILHEBIC
BO3MOXHOCTH B Pa3IUIHBIX BHAAX
EeATEHPHOCTH O0YJAIOIINXCS Ha OCHOBE
BOCHIPHATHS JIEMCHTOB
JICMCTBUTEILHOCTH: aHAIN3
MPOOJIEMHBIX CUTYyaIIHH.

Co3gaBaTh JIOBEPUTEITHHBIN
IICHXOJIOTUYECKH  KIHMaT B
KJIacce BO BpEMS ypOKa.
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Kucnortsl
HEOpraHUYECKUE
u

OpPraHHYECKHU.€

Hemoncmpayuu. Konnexius
OpraHUYeCKUX U
HEOPTaHUYECKHUX KHCIIOT.
JIa6. padora Ne9
HccnenoBanue
KOHIIEHTPUPOBAH HBIX
pacTBOPOB COJISIHOM U
YKCYCHOMH KHUCJIOT
KarnejabHbIM METOAOM IIpU
uX pa30aBlICHUH BOIOM.

Kucnotst ¢ Touku
3peHUs
ATOMHOMOJICKYJISIPHOTO
yueHus. Kucnotsl c
TOUKH 3PEHUS TCOPUH
3JIEKTPOIUTUYECKON
nucconuanuu. Kucnors
C TOYKHU 3PEHUS
IIPOTOHHON TEOPUU.
OO01me XUMAYECKHE
CBOMCTBA KHUCJIOT.
Krnaccudukanmst
KHCJIIOT.

Xapaxmepuzoeams OpraHUIECKHUE
Y HEOPraHUYECKHUE KUCIOTHI B
CBETE TEOPUU AIEKTPOIIUTHUECKON
JIMCCOLMAIIMU U TPOTOHHOM
TEOpHUU.

Knaccugpuyuposamo
OpraHUYECKUE U HEOPTaHUUECKUE
KHCJIOTHI TIO Pa3INYHBIM
OCHOBaHUAM. Paznuuams oduiee,
0COOEHHOE U SAMHUYIHOE B
CBOWMCTBaX a30THOM,
KOHIIEHTPUPOBAHHON CEpHOMN U
MYypaBbUHOW KHUCIIOT. [Ipogodums,
HAbAI00ams U ONUCLIBAMD
XUMHAYECKUH IKCIIEPUMEHT C
TTOMOIITHIO0 POTHOTO SI3BIKA U
SI3bIKA XUMUHU.

[TpuBiiekaTh BHUMaHHE
o0ydJaroImxcs K 00cyx)aaeMoil Ha
ypOKe HH(POPMAIIHU, aKTHBU3AIHH
[IO3HABATEIBHOU 1EATENBHOCTH
oOyuaronuxcs. Mcrnons30BaTh
BOCIIMTATCIIbHBIC BO3MOKHOCTHU
coJiepKaHus y4eOHOro IpeaMera
Yyepe3 moJ00p COOTBETCTBYIOIINX
TCKCTOB AJIA YTCHHA, 3a1a4 JJId
pelleHust, MPOOJIEMHBIX CUTYaIUH
JUTst 00CYKIICHHS B KJIacce.
OpraHu3oBBIBATH IPYIIIIOBBIE
(hopMbI yU4eOHOM EATEIbHOCTH.
OnupaThCs Ha )KU3HEHHBIA OTIBIT
00y4arONIMXCsl, TPUBOISA
JIECTBEHHBIE IPUMEPBI.
CoznaBaTh JIOBEPHUTETHHBIN
MCUXOJIOTMYECKUH  KIMMaT B
KJlacce BO BpeMsI YpOKa.
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OcHoBaHUs
HEOPTaHUYECKHE
Y OpraHu4ecKHe.

Hemoncmpanyuu.
Komnekmus
IIeJI0Ue 1 aMHUHOB.
Bzaumogeiicteue
apoB
KOHI[CHTPHUPOBAH
HBIX PaCTBOPOB
COJITHOM KHMCJIOTHI U
aMMuaka («apiM 0e3
orus»). [lonydenue
aMMHaKa u
U3YYCHHE €T0
CBOICTB.

JIa6. padora Nel0
ITonyuenue
HEPaCTBOPUMOTO
TUAPOKCUIA U €TO
B3aNMOJICHCTBHE C
KHCJIOTOM.

OcHOBaHUSA C TOYKU
3peHUs
ATOMHOMOJIEKYJISIPHOTO
yueHus. OCHOBaHMUS C
TOYKHU 3PCHUS TCOPHHU
3JIEKTPOIUTUYECKON
JIUCCOLIUAITHH.
OCHOBaHUSA C TOYKU
3peHUs IPOTOHHOU
teopun. OO0rme
XHMHUYECKHE CBOMCTBA
OCHOBaHMUII.
Kiaccudukarus
OCHOBaHMUII.

Xapaxmepuzoeams HEOPraHUUECKUE
OCHOBAHMUS B CBETE TCOPUU
SIIEKTPOTUTHICCKON TUCCOIIUAIIHH.
Paznuuams ob1ee, ocodeHHOE 1
€IUHUYHOE B CBOICTBAX
TUAPOKCUIOB M OECKHCIOPOTHBIX
OCHOBaHHUM.

Xapaxmepuzosams UX B CBETE
MPOTOHHON Teopuu. [Ipogooumo,
HAOI00ams U ONUCLIEANb
XUMUYECKUN IKCIIEPUMEHT C
TTOMOIITHIO0 POTHOTO SI3BIKA U SI3BIKA
XHMHH.

[IpuBiekaTh BHUMaHHE 00YYAIOIIUXCS K
00CyXJaeMoi Ha ypoke HH(pOpMaluy,
AaKTHUBU3allUU MMO3HABATEIHHOMN
JEeSATEIHHOCTH O0YJAIOITIXCS.
Hcnonp30BaTh BOCIIUTATEILHEIC
BO3MO)KHOCTH COJICPKaHHS YICOHOTO
mpeaMera yepes noja0op
COOTBCTCTBYIOIIUX TCKCTOB AJIsI YTCHU,
3a]a4 JIsl pelIeHus], IPoOIeMHBIX
CUTYaIui AJ1s1 00CY)KJEHHS B KJ1acce.
OpraHu3oBBIBATH TPYIIIOBEIE (HOPMBI
yueOHOH aesTenbHOCTH. OnUpaThCcs HA
YKU3HEHHBIN OITBIT 00yJarOIuXCs,
IIPUBOJISL IEHCTBEHHBIE IPUMEPBI.
CoznaBaTh JIOBEPHUTETHHBIN
MCUXOJIOTUYECKUI KIIMMaT B KJIacce BO
BpeMs ypOKa.
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AmdorepHbIe
COEIMHEHUS
HEOpraHu4YecKue
U OpTaHHYECKHE.

Hemoncmpayuu.
ITonyuenue
aM(pOTEepHOTO
THAPOKCUIA U
U3yUYCHHUE €ro
cBoiicTB. JIao.
padora
Nell.Ilomyuenue
aM(poTepHOro
THOPOKCHUIA MIPU
HEJIOCTATKE U

N30BITKE IIETOYH.

AmdoTepHbIe OKCHUJIBI U
TUAPOKCHU/IBL.
Ilonyuenue u cBolicTBa
aM(pOTEepPHBIX
HEOPraHUYECKUX
COCIMHEHUN.

AMHWHOKHUCIIOTBI —
amgoTepHbIe
OpraHUYeCKHe
coenunenusd. [lentuasl
U TIENTHUIHAS CBS3b.

Xapaxmepuzoeamsb OpraHU4ECKUE U
Heoprannyeckue aMm(oTepHbIe
COCIMHEHUS KaK BeLecTBa C
JIBOMCTBEHHOH (DyHKIIMEW KHUCIOTHO-
OCHOBHBIX CBOWCTB.
Apeymenmuposams CBOWCTBA
AMHUHOKHCJIOT KaK aM(OTepHBIX
OpraHU4eCKUX COCIMHEHUH.
Packpvieams Ha ocHOBE
MEXIIPEIMETHBIX CBS3€H C
Ouomnorueit poib aMUHOKHUCIIOT B
OpraHu3alMy XKU3HH.

[TpuBnekaTs BHUMaHHE OOYUYAIOMINXCS K
00CyXJaeMoi Ha ypoke HH(pOpMaluy,
AaKTHUBU3allUU MMO3HABATEIHHOMN
JEeSATEIHHOCTH O0YJAIOITIXCS.
Hcnonp30BaTh BOCIIUTATEILHEIC
BO3MO)KHOCTH COJICPKaHHS YICOHOTO
mpeaMera yepes noja0op
COOTBCTCTBYIOIIUX TCKCTOB AJIA UTCHUA,
3a]a4 JIsl pelIeHus], IPoOIeMHBIX
CUTYaIui AJ1s1 00CY)KJEHHS B KJ1acce.
OpraHu3oBBIBATH TPYIIIOBEIE (HOPMBI
yueOHOH aesTenbHOCTH. OnUpaThCcs HA
YKU3HEHHBIN OITBIT 00yJarOIuXCs,
IIPUBOJISL IEHCTBEHHBIE IPUMEPBI.
CoznaBaTh JIOBEPUTETHHBIN
IICUXOJIOTUYECKUI KJIMMAT B KJIACCE BO
BpeMs ypOKa.




53- Comnu. Jemoncmpayuu. Knaccudukanus coneit. | Xapaxkmepuzosams conu [IpuBiekaTh BHUMaHHE 00YYAIOIIUXCS K
54 | pe Honyuenue JK&cTkoCTb BOJBI U OpraHUYeCKUX U HEOPraHUYECKUX o0CyXJaeMoi Ha ypoke HH(pOpMaLny,
e 27 JKECTKOM BOJBI M CITOCOOBI €€ KHCIIOT B CBETE TEOPHU aKTHUBHU3AlMHU IT03HABATCIbHOM
st yCTpaHEHue €€ ycrpaneHus. Ilepexon DJIEKTPOIIUTHYECKON JUCCOIIHALINH. JEeATEIHHOCTUA 00YJATOITIXCS.
JKECTKOCTH. I<21]?>60H21T2€1S B Knaccuguyuposams conu mo Hcnonb30BaTh BOCIUTATENBHbIE
TUAPOKapOOHAT U
JIa6. padoTa Nel2 6Ilp p06 Pa3IIMYHBIM OCHOBAHMSM. BO3MO)KHOCTH COJICPKaHUS YICOHOTO
obpatHo. O06mme
Y?TpaHeHHe XHE/I eckie croficrra | Fa3TUUamy obluee, ocobentoe i mpezMeTa uepes noxoop
KECTKOCTU BOJBI. costeit eIMHUYHOE B CBOMCTBaX CPEITHUX 1 COOTBCTCTBYIOIIINX TeKCTgB JJIA YTCHU A,
. v q A HICHUA, 11 MHBIX
KHUCJBIX COJIEU. 3a/a Hﬂv pette e
R CUTyaruil st 00CY>KJIeHUS B KJiacce.
Onucwigamu XECTKOCTH BOJBI U
. OpraHu3oBbIBAThH TPYIIIOBEIE (HOPMBI
CIOCO0BI €€ yCTpaHEHUSL. N
yueOHO! aesTenbHOCTH. OnUpaThCcs Ha
IIposooums, nabriooams u .
o JKNU3HCHHBIU OIIBIT O6y‘-IaIOIlII/IXC$[,
onuceleams XUMAIECKIN IIPUBOJISL IEHCTBEHHBIE IPUMEPBI.
SKCIIEPUMEHT C TIOMOIIBIO POIHOTO Cos1aBaTh JIOBEPUTENbHbI
SI3bIKA M SI3bIKA XUMUH. IICHXOJIOTMYECKHH KIMMaT B KJIacce BO
BpeMs ypOKa.
55 I'enernueckas JIa6. padora Nel3 | ['enermdeckast CBs3b B | 3Hamb BaKHEHIIIHE CBOWCTBA [IpuBnekaTs BHUMaHHE 00YIAIOIIMXCS K
He CBs3b MCKIY T'enernyeckas cBsA3b | TCHETUYECKUX  pANAx | U3YYECHHBIX KIIACCOB. obcyxmaeMoit Ha ypoke HHPOPMAIIHH,
e 28 Pa3IMYHBIMU MEXITY HEOpraHMYeCKOit u aKTHBM3allMHU [I03HABATEIBHON
st Ki1accaMHu Pa3INUHBIMH OpraHI/I‘IeCKOﬁ XUMUMU. ACATCIIbHOCTHU 06y11a}0HII/IXC$I.
HCOPTaHUYICCKU X | o vwon it EauHCTBO Mupa Hcnonp30BaTh BOCIUTATEIbHBIC

1 OpTaHUYICCKHUX
BEIIECTB.

BEIIECTB.

BO3MOKHOCTH COJIEp KaHI yIeOHOTO
penMeTa gepe3 mogoop
COOTBETCTBYIOIINX TEKCTOB JISI YTEHUS,
3a/1a4 IS pemIeHs], MPOOIEMHBIX
CUTYaIu# 17151 OOCYKJSHHSI B KJIacce.
OpraHu3oBBIBATH TPYIIIIOBBIEC (POPMBI
yaeOHo# aesrenpHOCTH. OnUpaThCcs Ha
JKU3HEHHBIN OIBIT 00yYaromxcs,
TIPUBO/IS ICHCTBEHHBIE IPUMEPBHI.
Co3nmaBaTth JIOBEPUTENbHBIN
TICUXOJIOTUYECKHI KIMMAT B KJIACCE BO
BpeMs ypOKa.




56 [MpakTHyeckas [IpakTuyeckas Pemenue Inanuposamys, npogooumn, OpraHn30BBIBaThH TPYMIIOBEIE (YOPMBI
He paborta Ne 2. pabota 2 JKCIIEPUMEHTAIIBHBIX HAbM00ams U ONUCLIBAMb y4eOHOM JeATETBHOCTH.
e 28 Pemenne 3aJ1a4 110 TEMeE: XUMHYECKUHN HKCIIEPUMEHT C [ToGy»xkaath 00y4aromuxcs coOI0aaTh Ha
s OKCIICpUMCHTAJILHBIX «BerectBa u ux cOOMI0IEeHUEM TTPaBUI TEXHUKU YPOKE IPUHIMITB y4eOHOM AUCIUIUTHHBI H
3aziaq 1o Teme CBOWCTBa» Oe30macHOCTH CaMOOPTAHH3ALIHH.
«BemecTBa un nx
CBOICTBa»
S7- IToBTOpEHUE N IToBTOpEHuEe n TectupoBaHue, Buvinonnsime Tecthl, pemath 3a1aun | Peann3oBbIBaTh BOCIIUTATENBHBIE
58 | he 000011IeHNE TEMBL. 00o01eHne pelieHue 3a1a4 1 ¥ YIIPAKHEHUS 110 TEME. BO3MOXHOCTHU B pa3jJM4HbIX BUAAX
e 29 YIIpaXKHEHHIA 10 TeMe. [Ipo6odums ONEHKY cOBCTBEHHBIX JIeATEHPHOCTH, 00YJAFOIIUXCS CO CIIOBECHOU
s JOCTHIKEHHIT B YCBOCHHH TEMBL. (3HAKOBOI1) OCHOBOW: CHCTEMAaTH3AITUS
Koppexmuposams cBOU 3HaHHS B yuebHoro Matepuara. .
COOTBETCTBHU C ITAHUPYEMbBIM Cosnasats . AOBCPUTCIBHEI
PE3YIIBTATOM. TICUXOJIOTUYECKUH KIIMMAT B KJIacce BO
BpeMs ypOKa.
59 | He KoutpoabHas padora Ne 3 «BemecTBa u MX CBOiicTBaY. [ToGy>xxaath oOydaronwxcs cCoOM0IaTh Ha
o 30 YpOKe MPUHITUIB yIeOHON AVCIUTIIIMHBI H

caMOOpraHu3alu.

Tema 4. Xumus u coBpeMeHHoe 00111ecTBO (84)
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XUuMHYecKast
TEXHOJIOT'USL.

Hemoncmpayuu.Mopneinb
KOJIOHHBI CHHTE3a
aMMHuaka Mopeinb
IIPOMBIIIIEHHOU
YCTaHOBKH TOy4EHUS
CEPHOU KHUCIIOTHI.

IIpoussoxncteo
aMMHaka ¥ MeTaHoJza.
XUMUYECKUE
MIPOIIECCHI, JISKAIIHE B
OCHOBE IPOU3BOJICTBA
aMMuaka ¥ MeTaHoJza.
XapakTepucTuka 3TUX
nporeccoB. O0mme
HayJHbIE TIPUHITATIBI
XUMHAYECKOT O
MIPOU3BOJICTBA.
XHUMHUYECKUE PEAKLIUH,
JIeKaIIe B OCHOBE
IIOJIy4EHUsI CEPHOU
KHCJIOTHI, , 9yTyHa,
CTaJIn, AIFOMUHUS
YepHbie U 1IBETHHIE
MeTaiuel. [lonsTue o
crnaBax. [Ipupoansiii
ras v HedTh,
nepepaboTka HedTH,
Hedrexumus. OO0mmme
IIPUHIIHITEI 1
JKOJIOTHYECKHIE
POOIEMBI
XUMHYECKOTO
MIPOM3BOJICTBA.

Xapaxmepuzosamps XAMAYECKYIO
TEXHOJIOTHIO KaK
MPOU3BOAUTENBHYIO CHITY
o01ecTBa.

Onucwvieams XUMHYECKHE
MIPOLIECCHI, JISXKAIIUE B OCHOBE
MIPOM3BOCTBA aMMHAKa M
METaHOJa, C MIOMOIIBIO POJHOTO
A3bIKA U A3bIKA XUMHUU.
Yemanasnusams aHATOTHN MEKIY
JIBYMs IIPOU3BOZICTBAMU.
Dopmynuposamo obrme
Hay'—IHBIe HpI/IHHI/IHBI
XMMHYECKOTO TTPOM3BOACTRA.

[IpuBiekaTh BHUMaHHE 00YYAIOIIUXCS K
o0cyxaaeMoil Ha ypoke nHpopManumu,
AaKTHUBU3allun HO3HaBaTCJ’II)HOI\/'I
JEeATENHHOCTH O0YJATOITIXCS.
PCaJ'II/I?,OBI)IBaTI) BOCIIUTATCIIBHBIC
BO3MOXHOCTHU B pa3J’II/IqHLIX BHUJIax
JIESITEILHOCTH 00YYarOIIUXCsl Ha OCHOBE
BOCHpI/IHTI/IH 3JICMCHTOB
JIEHCTBUTENBHOCTHU: aHAIH3 MPOOIEMHBIX
CUTyaLUi.

CoznaBaTh JIOBEPUTETHHBIN
IICUXOJIOTHUCCKUN KIMMaT B Kjacce
BO BpEMs ypOKa.
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XuMus B
CEIbCKOM
XO3SIICTBE U
OBITY.

Vlemoncmpayuu. O6pasupt
MAHEPaTbHBIX YI00PCHHUIA.
O0pa3ibl MOIOIIMX M YUCTSIIUX
cpenctB. OOpasiibl OpraHUICCKUX
pactBoputeneid. OOpasibl OBITOBBIX
A3PO30JIEH.

Ula6. padora Nel4
.O3HaKoMJIeHHE C 00pa3amMu
MUHEpaIBLHBIX yI00p SHHI.
PacTBOpHMOCTH KapOua n
imBoiiHOrO cynepdocdara B Boje.

OCHOBHBIC MUHEPAIbHBIC
(azotHbIE, hocopHbIE,
KaJTUIHbIE) U
OpraHUYeCKHe
YIOOpEHHSI U UX
CBOICTBA.

XUMHUUYECKHUE CPENICTBA
BalMTHl PACTEHUH.
briTOBEIC
MOBEPXHOCTHOAKTUBHBIC
COC/IMHEHUS.

MoroIue 1 YUCTAIIHIE
BEIECTBA.
Opranndeckue
[PACTBOPUTEITH.

brITOBBIE 23P030JIH.

3namo u paznuuams OCHOBHBIC
MUHEpaIbHbBIE (A30THBIE,
(bocdopHbIe, KaTUlHBIE)
y10OpeHuUs.
Xapaxmepusosamy odume
IMIPUHIUIIBI K1 SKOJIOTHUYCCKUE
MPOOIEMBI XUMUYIECKOTO
MPOU3BOICTBA.

3Hamo ipaBuiia 6€30MaCHOM
PaboThI CO CpecTBaMU OBITOBOM
XUMHHU.

[MpuBnekaTs BHUMaHHE
00yJaroImxcs K 00Cyx)aaeMoil Ha
YpOKe HH(OPMAIIHU, aKTHBU3AIHH
[MO3HABATEIbHOU EATENbHOCTH
oOyuaronuxcs. Mcrnons30BaTh
BOCITMTATCIIbHBIC BO3MOKHOCTHU
coep kaHusl yueOHOro MmpeaMera
Yepe3 moJ00p COOTBETCTBYIOIIIX
TCKCTOB AJIA YTCHHA, 3a1a4 JIJId
[peIIeHus], MPOOIEMHBIX CUTYaITHH
IIst 00CYIKIICHHS B KJIacce.
OpraHu3oBBIBaTH IPYIIIIOBBIE
(hopMbI yU4eOHOM EATEIbHOCTH.
OnupaThCst Ha )KU3HEHHBIA OTIBIT
00yJaIOIIMXCsl, PUBOIST

e CTBEHHBIE IPUMEPBI.
CoznaBaTh JIOBEPHUTETHHBIN
MCUXOJIOTMYECKUH  KIMMAaT B
KJlacce BO BpeMsI YpOKa.




63 Xumuueckas Memoncmpayuu.Buneopparments| MapkupoBka Apeymenmuposamo [IpuBnexaTs BHUMaHHE
HE IrPaMOTHOCTb U chaiiapl 0 CTENeHU YIIaKOBOYHBIX HEO0XOIUMOCTh XUMHYCCKOM o0ydJarommxcs K 00cyxaaeMoil Ha
e 32 KaK KOMITOHEHT | DKOJOTHYECKOM YHMCTOTHI TOBApa. MaTepHalioB, IpaMOTHOCTH KaK KOMIIOHEHTa | ypoKe HH(OpMaIIUH,
st o0eit JIa6. padota NelS SJICKTPOHUKH U OOIIEKYIbTYPHOM AKTHUBH3AIIMH TO3HABATETHLHOMN
KYyJIbTYpPbI M3yueHne MapKUpOBOK pa3IMUHBIX OBITOBOH TEXHHKH, KOMIICTCHTHOCTH YCIIOBCKA. JEATEIIbHOCTH o6yqa}01111/1xc;1.
yeJoBeKa. BUI0B 9KOJIOTHUYHOT'O TOBapa, Ymemo mojxy4daTb Hcronp30BaTh BOCIIUTATEIBHBIC
MIPOMBIIITCHHBIX MPOAYKTOB MUTAHUS, Heo0X0IMMYI0 HHOOPMALIHIO C | BO3MOKHOCTH COZIEPKAHMUS
1 TIPOAOBOJILCTBEHHBIX TOBAPOB. STHUKETOK II0 YXOIy 3a MapKHPOBOK Ha yIaKOBKax yueOHOro mpeaMeTa yepes
OZIeXKIOM. Pa3IMYHBIX MPOMBIIIIEHHBIX U | TIOA00pP COOTBETCTBYIOIIMX
MPOJIOBOJILCTBEHHBIX TOBAPOB. | TEKCTOB JJISL YTCHUSI, 3a7a4 JIs
perienusi, mpoOIEeMHBIX CUTYaIIHA
JUTst 0OCYKIICHHS B KJIacce.
Opraau30BBIBaTH TPYIIIIOBEIE
(hopMbI yU4eOHOM IEATEIbHOCTH.
OnupaThCs Ha )KU3HEHHBIA OIBIT
00yJaIONIMXCsl, TPUBOISA
JIEWCTBEHHBIE TPUMEPHI.
CoznaBaTh JIOBEPUTETHHBIN
TICUXOJIOTUYECKHI  KJIMMaT B
KJIacce BO BpEMS ypoOKa.
64- HE IToBTOpEHNE N TectupoBaHnue, Bovinoanusame TecTol, pemarh Peanu3oBbIBaTh BOCIUTATENBHBIE
65 e o0o0mieHne peleHue 3a1a4 u 3a/[a9H 1 YIPAKHEHHS IO Teme, | BOSMOXKHOCTH B Pa3THYHBIX BHIAX
- Kypca. YIpaKHEHHUIA 110 TeMe. | [Tposodums oneHKy JIeSITENTFHOCTH, O0YJaIOIINXCS CO
33 [Monsenenue COBCTBEHHEIX NOCTIKEHHI B CJIOBECHOH (3HAKOBOI) OCHOBOM:
2 WTOTOB YCBOGHIH TEMBL. CHUCTeMaTH3alus y4eO0HOTo
yaebHoro roza. Koppexmuposamp cBou 3xanms | MaTCPHaIa.
B COOTBETCTBHH C
TUTAHUPYEMBIM PE3YIIbTATOM.
66 | me HToroBasi KOHTPOJIbHas1 padoTa 4. [ToGyxaath oOyuaronixcs
o 33 COOFOIaTh Ha YPOKE MPUHITUTIHI

y4e0HON JUCIUTUIAHBL U
caMOOpTaHU3aIIH.




67 | He Amnanus Koppexmuposamw cBou 3HaHus | Peann3oBbIBaTh BOCIUTATENbHbBIE
o1 34 KOHTPOJIBHON B COOTBETCTBHUHU C BO3MOXKHOCTH B Pa3iWYHbIX BHIAX
paboTBhI. IJITAHUPYEMBIM PE3YJIHLTATOM. NEATENLHOCTH, O0YHarOIKXCs €O
CIIOBECHOU (3HAKOBOM) OCHOBOM:
cucTeMaTu3anus yueOHoro
MaTepuaia.
68 34 PesepBHOE

BpeMs.
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