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PabGouast nporpamma
IMosicHuTeIbHAA 3alIUCKA

Paboyas mporpamma cpearero o0miero o0pa3oBaHus 10 XMMUHW COCTaBIIEHA HAa 0CHOBE DeniepaibHOTO rocy1apCTBEHHOTO 00pa30BaTeIbHOTO
cTaHzapTa o0mero oopa3oBanus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIC HJIEH U TIOJI0kKeHus [IporpaMMbl pa3BuTHs U ()OPMHUPOBAHUS YHUBEPCAIBH BIX
Y9eOHBIX ICHCTBUHN I cpeHero (M0JHOTro) 00Iero o0pa3oBaHuUs.

B paboueii mporpamme mpearycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BUJIOB JICATEIIBHOCTH 00yYaeMBbIX, IPEJICTABICHHBIX B IPOTPaMMaXx Uil HadyalbHOTO
00111ero 1 0CHOBHOTO 00111ero oopazoBanus. CoaepkaHue HACTOSIIEH pabouel mporpaMMbl IMEET OCOOEHHOCTH, 00YCIIOBIICHHBIE, BO -TIEPBBIX, MTPEAMETHBIM
COJICpKAaHUEM H, BO-BTOPBIX, ICUXOJIOTUIECKUMHU BO3PACTHBIMHA 0COOEHHOCTSIMHU 00ydaeMbIX. J[aHHas mporpaMmMa KOHKPETU3UPYET CO/IepKaHUe CTaHIapTa,
aéT pacrnpezaeneHrne yueOHbIX YacoB IO pa3zeiaM Kypca, MoCIeI0BaTeIbHOCTh U3YUEHHS TEM U Pa3esioB ¢ YIETOM MEXKIPEAMETHBIX H BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKH y4e€OHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH yyamuxcs. B mporpamMmMe onpenenén nmepedeHp IEMOHCTPAIHA, JIA0OPATOPHBIX OIIBITOB,
MPAKTUYECKHUX 3aHITAN U paCUETHBIX 3a/a4.

Ha teoperudeckuii Mmarepuan otBoautcs 72 yaca B 10 kinacce (2uaca B Hezento) u 68 yacoB B 11 kiacce (2 yaca B He/IeNt0), Ha MPAKTUIECKUE PAOOTHI
— 4 yaca (2+2), Ha KOHTPOJIbHBIE PAOOTHI — § yacoB (4+4).

[Tpu n3yueHnn XUMUHU BEAYITYIO POJIh HTPAET MO3HABATEIbHAS NI TeIbHOCTh. OCHOBHBIC BU/IbI YUEOHOH NIEATETHHOCTH 00yJaIOMIUXCS HA YPOBHE
YUeOHBIX JICHCTBUI BKIIIOYAIOT YMEHUE XapaKTePH30BaTh, OOBICHATH, KIAaCCH(UIIMPOBATh, BIAJCTh METOAAMH HAYYHOTO MMO3HAHMUS, TIOJTHO W TOYHO BBIPaXKaTh
CBOM MBICIIH, QpTYMEHTUPOBATh CBOIO TOUKY 3pEHUS, pad0OTaTh B TPYIIIE, MPEACTABIATh U COOOIIATh XUMUYECKYIO HH()OPMAIUIO B YCTHOW M MUChMEHHOHN
dhopmax u nip.

OpnHa u3 33124 00yUeHHsSI B CPETHEH MIKOJIE — MOATOTOBKA 00YUYAIOIIUXCSI K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U
npodeccnoHanbHOrO MyTH. O0YyJaronecs J0JDKHBI HAYYUTHCSI CAaMOCTOSITEIIHHO CTaBUTH IIEJTH U ONPEACTIATh IYTH UX AOCTHKCHUS, HCIIOJIb30BaTh
PUOOPETEHHBIN B IIKOJIC OIIBIT JACATEIBHOCTH B PEATbHOM KHU3HH, 32 paMKaMH y4eOHOTO Tpoliecca.

Henu cpeonezo oougezo oopazosanus CoCTosT B:

1) dopMHUPOBaHUH LEIOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETCHHBIX 3HAHKSIX, YMEHHUSAX U CIIOCO0aX IEeSITEIbHOCTH;

2) TpUOOPETEHUH OIbITA PA3HOOOPA3HOM IESITEIBHOCTH, OIBITA TO3HAHKS U CAMOIIO3HAHHS;

3) HOArOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHANBUIYAIbHOM 00pa30BaTe/IbHON WK PO(ECCHOHATBHOM TPACKTOPHH.
Bonbiioit BkIaa B JOCTHKEHHE ITUX IEJIel CpelHero o0Iero o0pa3oBaHusi BHOCUT U3yueHue XUMUU, KOTOPOe MIPU3BAHO ofecneyums:

1) dopmupoBaHHE CHCTEMbI XHMHUYCCKAX 3HAHUN KaK KOMIIOHCHTAa €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,

2) pa3BUTHE JUIHOCTH OOYUAFONIMXCS, UX HHTSIUIEKTYaIbHOE M HPaBCTBCHHOE COBEPIIIEHCTBOBAaHUE, (DOPMUPOBAHUE Y HUX YKOJOTHUCSCKH IEJIECO00pa3HOTo
MOBE/ICHUA B OBITY U TPYAOBOU AEATEIHHOCTH;

3) BbIPaOOTKY y 0OYUAOMINXCS TOHUMAaHHSI OOLIECTBEHHOM OTPEOHOCTH B Pa3BUTHH XHMHUH, a TaK)Ke (POPMUPOBAHKE Y HUX OTHOIICHHS K XUMHH KaK K
BO3MOJKHOU 00nacT Oyayiel NpakTH4ecKOl e TeIbHOCTH;

4) ¢dopmupoBaHHe yMEHHUs 0€301IacHOTO 0OpaIIeHUs C BEIECTBAMHU, HCIIOJIb3YEMbIMU B IIOBCEAHEBHOM KU3HH.



HopMaTuBHBIE JOKYMEHTBI, 00ecIieYuBaOLIUe PeaJu3auuIo0 IPOrpaMMbl

1.®enepanbublii 3aKoH «O06 ob6pazoBanuu B Poccuiickoit deneparm» Ne 273-03 ot 29.12.2012r.

2. Ilpuka3 MunuctepcrBa obpazoBanus 1 Hayku PO Ne 413 ot 17.05.2012 r. «O06 yrBepx)acann (heaepaabHOro rocyIapcTBEHHOTO 00pa30BaTeIbHOTO
cTaHAapTa cpeaHero (MoJHOTro) o0IIero oopa3oBaHus»

3 IIporpammel obmieoOpazoBareabHbIX yapexkaeHuid. Xumus 10-11 kmaccer. ['abpuensH, O. C. U. I'. Octpoymos, C.A. CiiagkoB Xumusi.

4. O6pazoBarenpHas mporpamma cpeanero oomero oopazoanust MBOY COIII No43

5. [Iporpamma Bociutanust MbOY COILI Ne43

esan kypca:
v 0CBOEHWE 3HAHMI O XUMUUYECKON COCTABIISIOIIEH €CTECTBEHHOHAYYHON KAPTHHBI MUPa, BKHEUIIINX XUMUIECKHUX TIOHATHAX, 3aKOHAX M TEOPUSIX;

v oBJIajieHHe YMEHUSIMH [IPUMEHSTD TTOJydEHHbIE 3HAHUS IS OOBACHEHHS PA3HOOOPA3HBIX XMMHUYECKHX SBJICHUM U CBOMCTB BEIIECTB, OLEHKH POJIH
XMMUH B Pa3BUTUHU COBPEMEHHBIX TEXHOJIOTUH U NIOJIyYEHUH HOBBIX MaTEPHAIIOB;

v pa3sBHTHeE [03HABATELHBIX HHTEPECOB U HHTEIUIEKTYAIbHBIX CIOCOOHOCTEN B MIPOIIECCE CAMOCTOSTEIBHOTO IPHOOPETEHUSI XAMUYECKUX 3HAHUM C
HCI0JIb30BAHNEM PA3INYHBIX HCTOYHUKOB HH(OPMAIIUH, B TOM YHUCIIE KOMITbIOTEPHBIX;

v/ BocnHTaHMe YOSXKIEHHOCTH B IIO3UTHBHOM POJIM XUMUH B KM3HH COBPEMEHHOTO OOIIECTBA, HEOOXOAMMOCTH XUMUYECKH IPAMOTHOTO OTHOLIEHHS K
CBOEMY 3JJ0POBBIO U OKPYKAIOIIEN CPELE;

v\ npuMeHeHHe MOJyYeHHBIX 3HAHMIA U YMEeHHH J1JIs 6€30IIaCHOT0 UCIIOJIb30BAHMS BEMIECTB M MATEPHAJIOB B OBITY, CEILCKOM XO3SCTBE U Ha
IIPOU3BO/ICTBE, PEIICHUS IPAKTUYECKUX 3a/1a4 B IIOBCETHEBHOW KU3HU, IPEAYIPEXKICHUS IBJICHUN, HAHOCSIINX BpPEJ] 3J0POBBIO YEJIOBEKA U

OKpYKarolleu cpene.

Conep:xkanne kypca. 10 kiacc. ba3oBblii ypoBeHb

Teopusa cmpoenus opeanuueckux coeounenuii A. M. Bymneposa. Ilpeomem opzanuueckoii xumuu.
Opeanuueckue geujecmeaa: npupooHvle, UCKYCCMBeHHble U cunmemuyeckue. OcobenHocmu cocmasa u Cmpoenus Op2anuyeckux gewjecms. Bumanusm u e2o
kpax. Ilousmue 06 yeneeo0opooax.
OcHoBHbIE 110JI0KeHHS] TEOPUH XUMHIYecKoro crpoeHusi byrieposa.
BanentHocts. CTpyKTypHBIE POpPMYIIBI — MOJIHBIE U COKpaléHHbIe. [IpocThie (oauHApHBIC) U KpaTHBIE (BOMHbBIE U TPOIHBIE) CBA3H. M30Mephl 1
nzoMepus. B3aumHoe BIUsSHUE aTOMOB B MOJICKYJIE.
Hemoncmpayuu.

[InaBnenue, oOyriMBaHue U TOPEHUE OPraHUYECKHX BellecTB. Moienu (1apocTep>KHeBble U 00bEMHBIC) MOJIEKYII OPraHUYeCKUX COSTMHEHUI pa3HbIX
kiaccoB. OmnpeeseHne 3IeMEHTHOTO COCTaBa OPraHuYeCKUX COeTMHEHUH.

Jlabopamopmuvie onvimoi.
N3roroBnenune moaeneit OpraHUu4eCKuX COCIMHEHUN.
YriaeBoaopoabl M UX NPUPOAHbIE HCTOYHUKHU
IIpenesibHble yrieBoaopoabl. Ankanbl. Onpenenenue. ['oMonoruueckuii psji ankaHoB U ero oomas Gopmyna. CTpyKTypHas U30MepHs YIIIEpPOTHOM HEnu.
Pamukansl. HomeHnkiiatypa ankaHoB. XMMUYECKHE CBOMCTBA aJIKAHOB: TOPEHHE, PEAKINH 3aMelleHus (TAIOTeHUPOBAHNE), PeaKIIvs Pa3JI0KEeHNUS METaHa,
peakuus AeTUIPUPOBAHMS ITAHA.



Henpenenbnbie yriaesoaopoabl. Ajikenbl. OtuieH. Onpenenenue. ['omonornyeckuil pan ankeHoB. Homenkiatypa. CTpykTypHast U IpOCTPAaHCTBEHHAs
(reomerpuueckas) uzomepus. [IpompllIeHHOE MOTydeHNE aTKEHOB: KPEKHUHT U ICTHIPUPOBaHKE aJIkaHOB. JlabopaTopHOe mosydyeHne 3TUIeHa — peakuus
JeTupaTaluy 3TaHoa. Peakuuy npucoeAMHEeHus: THIpaTalys, THIpOoralor€eHupOBaHNe, rajJoreHupoBaHue, nojuMepusanuu. [Ipasuino MapkoB HUKOBA.
Oxucnenue ankeHoB. KauecTBeHHbIE peaklUy Ha HENPEAEIbHbIE YIIIEBOI0POIbI.
Aaxaguensl. Kayuykn. Onpenenenune. Homenknarypa. ConpsokéHubie queHbl. byramuen-1,3, nzonpen. Peakuus Jlebenesa. Peakium npucoeuHeHns
ankagueHoB. Kaydyku: HaTypanbHBIA, CHHTETHYECKHE (OyTaIMeHOBBIH, H30TIPEHOBIN). Bynkanuzanus kaydyka. Pesuna. D00HUT.
Aaxkunbl. Onpenenenue. Homenkinarypa. [lonyuenue u npumeHeHue anetuieHa. XUMHUYECKUE CBOMCTBA alleTUIICHA: TOPEHUE, PEAKIIUU TPUCOCTNHEHNUS:
TUpOorajoreHupoBaHue, rajloreHupoBanue, ruaparamus (peakuus Kyueposa). Bunnixnopua, NOJIMBUHUIXIOPU.
Apensl. Onpenenenue. beH3o:: ero crpoeHue, HEKOTopble (PU3NUECKHE U XMMHUECKHE CBOMCTBA (TOpEHUE, PEAKIIMY 3aMEIlleHUs] — raJIor€HUPOBAHUE,
HUTPOBAHUE), [IOJIyYE€HUE U IPUMEHEHUE. DKCTPAKIIUSL.
Ipupoansiii ras. Cocras npupoaHoro rasa. Ero Haxoxnaenue B npupoje. [Ipeumyriectsa npupoJHOro ra3a Kak TomMBa. XUMHUYecKas nepepaboTka
MIPUPOIHOTO Ta3a: KOHBepcus, mupoin3. CHHTE3-Ta3 U ero UCIOoJIb30BaHuUE.
He¢1b 1 cnoco6n! eé nepepadorku. [lonmyTHbli HEPTAHOM ra3, ero cocTaB U (ppakLuy — ra3oBbli OEH3MH, ITponaH-0yTaHoBasl, cyxoil ra3. Hedts, e€ cocras
u nepepaboTka — NeperoHka, KpekuHr, pugopmunr. Hedprenpoaykrel. OKTaHOBOE UKCIO; OEH3UH.
KamenHnblii yroJis u ero nepepadorka. lckonaemslii yrojib: aHTpaluT, KaMeHHbIH, Oypbiidi. KokcoBanue kamenHoro yriist. KokcoBblil ra3, aMMuadHasi BoJa,
KaMEHHOYT0JIbHasl CMOJIa, KOKC. ["a3udukanus u kKaTaltuTHUeCKoe THAPUPOBAHNE KAMEHHOTO YTJIs.
Hemoncmpayuu.

l'openne metana, 3TaHa, atetwieHa. OTHOIIEHHE MeTaHa, STUJICHA, alleTUieHa U OeH30J1a K pacTBOpaM IepMaHraHaTta Kanus u 6pomHoit Bozae. [lomyuenue
ATHJIEHA PeaKIMeN JerupaTaluy 3TaHoIa U alleTUIeHa THAPOJIN30M KapOuaa Kanbius. PaznoxeHne kaydyka py HarpeBaHUH, UCIIBITAHUE MPOJTYKTOB
pa3oKeHus Ha HeNpeAeabHOCTb, kKoyiekuu «HedTs 1 HedTenpoykTel», «KaMeHHBIH yroyib U IPOAYKTHI €ro nepepadboTkn», «Kayuykm».

Jlabopamopnuie onvimul.
O6nHapyxeHue poayKTOB TOpeHus cBeun. VcciaenoBanue CBOMCTB KayqyKOB.
Kucaopona- 1 azorcoaep:kamue opraHu4ecKue coeJuHeHHus
Onnoatomublie ciupThl. Onpenenenne. @yHKIMOHATbHASA THAPOKCUIIbHAS TpyNIia. [ OMONIOTrHYeCcKUi sl MPEASIbHBIX OJTHOATOMHBIX CIUPTOB. M3oMepus
M0JIOKEeHUsI PYHKLIMOHAIBHOU Ipynibl. BogopoaHas cBa3b. XUMUUecKue CBOMCTBA CHUPTOB. AslbJieruiHas rpymnna. Peakius stepupukanum, cioxHble
s¢upsl. [Ipumenenue cnupToB. JleficTBHe METUIIOBOrO U ATUIIOBOTO CIIUPTOB HAa OPraHU3M UYeJIOBEKa.
MHuoroaromusbie ciupThl. Onpenenenne. DTWICHIINKOb. [nnepus. [loirydyenne u xumu4eckre CBOMCTBAa MHOTOATOMHBIX cIUpTOB. KauecTBeHHas
peakuys Ha MHOTOaTOMHbIE CIUPThL. AHTUDPU3.
®enoJu. CtpoeHue, 1ojrydeHue, CBOMCTBa U NpuMeHeHue (enona. Kauectsennsle peakuuu Ha ¢peHol. B3anMHoe BiaMsiHuE aTOMOB B MOJIeKylie GpeHoa.
Aasbpaeruapl. Onpenencnue. PopManbIerua 1 aneraipieruy. XUMAYECKUE CBOMCTBA abAeruioB. KauecTBEeHHbIE peakliy Ha allbJerusl. Peakunn
nosimkoHaeHcaun. KapbonunpHas rpymnmna. Ketonsl Ha npumepe aneroHa.
Kap6oHnoBbie kuc0Thl. [Ipenenbapie 0THOOCHOBHBIE KApOOHOBBIE KHCIIOTHI, UX TOMOJIOrHueckuid psij. [lomyyenne u npumenenne. XMMHUUECKHE CBOHCTBA
KapOOHOBBIX KUCIIOT. Peakiust sTepupuKkaum.
Caowxnbie 3¢upsl. Kupsl. Peakuus srepuduxannu. Cnoxxusle 3gpupsl. JKUpbl, UX cOCTaB U TUAPOIN3 (KUCIOTHBIN U IIe04HOM). Mbuta. 'uapupoBanue
KHUPOB.
YraeBoabl. YriaeBoasl. MoHocaxapuabl. ['oko3a kak anpaerugocnupt. Copout. MojoyHokuciioe u cnuptoBoe Oposkenue. @otocunres. Jucaxapusl.
Caxapo3a. [Tommcaxapuapl: Kpaxmail, HEJUII0I03a.
AMHHBI. AMUHOTpynna. AMUHBI IpeAeabHble U apomaThueckue. AHWINH. [lonydenne aMmnHoB. Peakius 3uHnHa. XUMHUYECKUE CBOMCTBA U IPUMEHEHUE
aMHUHOB.



AMMHOKHUCJI0THI. Bejikn. AMUHOKHCIOTHI Kak aM(poTepHble opranndeckue coeaunenus. [ mumun. Peakuus nonukonaencanuu. [lentuaHas cBs3b.
[lepBuyHasi, BTOpHYHAas, TPETUUHASL CTPYKTYpHI OenkoB. KauecTBennsie peakuuu Ha 6enku. ['uaponus. Jenatypanus. buonornyeckue ¢pynkunu OenkoB B
OopraHusme.
Hemoncmpayuu.

Oxwucnenue cnupra B anbaerua. KauectBennas peaxiysi HA MHOTOaTOMHBIE CIUPTHL. PacTBOpUMOCTD (heHOJIa B BOJIE IPU OOBIYHOM TeMIepaType U npu
HarpeBannu. KauecTBennsle peakunu Ha peHo. KauecTBeHHBIE peaknu Ha anbaeruabl. B3anMoaelcTBue riaroko3sl ¢ ruapokcuaom meau(ll) kak
anprerunocnupra. KauectBenHas peakius Ha KpaxMai. L{BeTHbIe peakiuu OeJIKoB.

Jladopamopuvie onvimo.
CpaBHEeHHE CKOPOCTH UCHIAPEHUS BOJBI M 3TaHOJIa. PacTBOPUMOCTh IIUIEprHa B BOJIe. XMMHUECKHUE CBOMCTBA YKCYCHOM KUCIOTHL. Ompenenenue
HEIPEACIBHOCTH PACTUTEIBHOIO Maca.

Ilpakmuueckas padoma.
WNnentuduxaiuss opraHuyecKux COeMHEHUN.
Opranunyeckasi XuMHsl 1 0011eCTBO
Buorexnosorus. [lepuossl e€ pa3sutus. Tpu HarpaBieHNs OMOTEXHOJIOTMH: T'eHHasl (UM F'eHeTHYecKasl) MHKEHEpUs; KJIEeTOUHAsi MHKEHEPHUS;
Oouosnoruyeckas nHxeHepus. ['enernuecku MmoauduipoBannsie opranusmsl (I'MO) u Tpancrennas npoaykius. Kinonuposanue. iMmmoOuim3oBaHHbIe
(hepMeHTBI U UX IPUMEHEHHE.
Mommmepsl. Knaccudukanus nomumepos. MickyccTBeHHbIE MOTUMEPHI: LIEJUTYJION, alleTaTHBIN IIENK, BUCKO3a, 1eJIodaH.
Cunrernyeckue nojuMepbl. CriocoObl MOTy4YEeHUs TOJTUMEPOB: MOJTMMEpPU3alns U MoJIUKoHAeHcaus. CHHTeTHYecKue Kayuyku. [lmacTMaccsl: MOJUCTHPOT,
TedioH, TOJUBUHIIIXJIOPH. CHHTETUYECKHE BOJIOKHA: KAalPOH, HAMJIOH, KeBJIap, JIaBCaH.

Hemoncmpayuu.

Komneknuu miactmace, CAHTETHYECKMX BOJIOKOH M M3JIeNui U3 HUX. PaznoxkeHne nepokcuaa BOJA0OPOa C MOMOIIBIO KaTalas3bl IPUPOIHBIX 0OBEKTOB.

Jlabopamopnuie onvimul.
3HAaKOMCTBO ¢ 00pa3lamH IJ1acTMace, BOJIOKOH U Kay4yKOB.

Ilpakmuueckas padoma.
PacriozHaBaHue macTMacc ¥ BOJIOKOH.

Conep:xanne kypca. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHue BelecTn
OcHoBHbIE cBe/leHUs1 0 cTpoeHun aTtoMa. CTpoeHHe aToMa: PO U dIEKTpoHHAas o0onouka. M3oTomnbl. XuMuueckuit snemMeHT. bosbiioil anpoHHbIii
KOJUIaliep. YPOBHU CTPOCHHUSI BELIECTBA.
Hepnozmqeucaﬂ CucremMa XuMHYECKHX 3JICMECHTOB I[ . Melme.neeBa B CBE€TE YYCHHUSA 0 CTPOCHUU aTOMA. Du3nYecKuil CMBICI HOMCPOB: 3JICMCHTA,
nepuoaa, rpymiibl. BanentHsie QJICKTPOHBI. 9J'IeKTpOHHa$I KOH(bHpraIlHﬂ aTOMOB. 3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB DJICMEHTOB B nepruoaax U rpymurax.
9J'IeKTpOHHI>Ie ceMelcTBa XMMHUYECKUX SJIEMEHTOB.
Puiocodexue ocHOBBI 00mHOCTH [lepnoanyeckoro 3aKoHa U TEOPUU XUMHYECKOro crpoenns. [Ipennocsuiku oTkpeiTus [leproauueckoro 3akoHa u
TCOPHUU XUMUYCCKOT'O CTPOCHUS. Ponp muuHocTH B HUCTOPUU XUMHU. Ponb IMMPAKTHUKU B CTAHOBJICHUU U PA3BUTHUU XUMHYECKOM TCOpHU.
HonHasa xumMn4veckasi CBSi3b M HOHHbIE KPUCTANTHYECCKUEC peIHéTKI/I. KarnoHs! kak IMPOAYKT BOCCTAHOBJICHUSA aTOMOB MCTAJIJIOB. AHMOHEBI Kak MPOAYKT
OKHCJICHHMS aTOMOB HeMeTallsioB. MoHHas XuMu4deckasi CBsI3b 1 HOHHas KpHUCTAJINIMICCKast peméTKa. Honnt ITPOCTBIC U CIIOKHBIC.



KoBanenTHasi xXumu4eckasi CBsi3b. ATOMHbBIE M MOJIEKYJISIPHbIE KPUCTA/LIHYecKkHe peéTkn. KoBajieHTHAs HETOJIsIpHAS U IOJISIpHAs CBA3H.
DNEeKTPOOTPULIATENBLHOCTD. KpaTHOCTh KOBaJIGHTHOH CcBs3M. OOMEHHBIN M JJOHOPHO-aKLIENTOPHBIN MEXaHU3MBbl 00pPa30BaHUS KOBAJCHTHBIX CBSI3CH.
[TonsipHOCTH CBSI3U U MOJISIPHOCTH MOJIEKYJIbl. MOJIEKYIIpHBIE M aTOMHBIE KPUCTAJUTMYECKUE PEIIETKHU.

Meraj/uinyeckas cBsi3b. MeTauIMuecKue KpUCTAIUIMYECKUE PEIIETKA. MeTarundyeckass XUMUYECKask CBSI3b: MOH-aTOMBI U JIEKTPOHHBIN ra3. Gusnyeckue
CBOMCTBA METAJIJIOB U UX IPUMEHEHUE HAa OCHOBE 3TUX CBOMCTB. CIu1aBbl YEPHBIE U IIBETHBIE.

Boaopoanas xummnueckasi cBsi3b. BoiopoHas XuMu4eckasi CBsi3b: MEKMOJICKYJIApHAs U BHYTPUMOJICKYJIsipHasi. 3HAU€HHUE BOJIOPOIHOM CBSI3M B MPUPOJIE U
JKU3HU YEJIOBEKA.

Mosmmepswl. [lommMepsl, UX OTYYEHUE: PEAKIUH OJUMEPU3ALMU U NOJUMKOHeHcauuu. [lnactmaccesl. Bosiokna. Heopranmueckre noJmmepsl
JucnepcHble cucTeMbl. JlucriepcHbie CHCTEMBL: AucniepcHast Gasza u aucnepcuonHas cpena. Kiiaccudukanus AUCIEpCHBIX CUCTEM TI0 arperaTHOMY
COCTOSIHUIO U TI0 pa3Mepy dactull ¢assl. I pyboanucnepcHble CHCTEMBL: SIMYIbCHH, CYCIICH3UH, a3p030Ji. TOHKOUCIIEPCHBIE CUCTEMBI: 30JIM U T'ellH.
CuHepes3uc 1 Koaryssiusl.

Hemoncmpavyuu.

Paznuunsie popmel [lepuoauueckoii cuctemsl xuMuueckux aneMenToB 1. . Menneneea. Mojiens kpucramindeckoi pemérku xiuopuaa Hatpust. O Opasiis
MUHEPAJIOB C HOHHOW KPUCTAJTIMYECKON PEIETKON: KaJIbLIUTa, FaJINTa, MOJIEIN KPUCTAINIMYECKUX PEIIETOK «CyXOro JibJa» (UM UoJia), aamasa, rpadura (mim
KkBapia). Mojenb MoJisipHOTO 00BhEMa Taza. OOpasiibl pa3IUYHBIX JUCTIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UH, a’p030Jeil, reneit u 3oiei. Koarymsus.
Cunepesuc.

Jlabopamopmnvie onvimot.
MopenupoBanrue METAUTMUYECKOW KpUCTAITNYeCKOU peméTku. [{enaryparus 6enka. [Tomydenue smynbcun pactutensHoro Machia. [lomydenue cycnen3nn

«U3BECTKOBOTO MOJIOKa». [lodydeHne KOUIOUAHOTO pacTBOpa KypUHOTO OeIka U HCCIe0BAHNE €r0 CBOMCTB € TIOMOIIIBIO JIA3ePHON YKa3KH.

XuMHUYeCKHe peakunu
Knaccnpukanusa xumuyeckux peaknuii. Peakium 6€3 U3MEHEHHS COCTaBa BEIISCTB: aAJUIOTPOINU3AIMN U H30Mepu3anu. [[pudauHbl autoTponmu.
Knaccudukanus peakiuii no 4uciy ¥ COCTaBy peareHToB U MPOAYKTOB U 10 TerioBoMy 3¢ dekty. TepmoxuMuyeckue ypaBHEHUS peakiuil.

CxopocTh XUuMHYeCKUX peakuuii. CKOpOCTh XUMUYECKOM peaklnu U PakTopbl €€ 3aBUCUMOCTH: MPUPOJIa PEarupyoNnX BEeIeCTB, TUIOIIAIb UX
COTPUKOCHOBEHHUS, TEMIIEpATypa, KOHIIEHTpalMs U Hanuuue katanuzaropa. Karanuz. depmentsl. UIHTHOUTOPBHI.

XHuMHYecKoe paBHOBecHe U croco0bl ero cmemenusi. O6parumeie peakiuu. OOIas XapakTepUCTHKA PeaKIIMU CHHTE3a aMMHUaKa U YCIOBHS CMEIECHHS
PaBHOBECHS IIPOM3BOJICTBEHHOTO IPOLECCA BIPABO.

I'mapoaus. ['uaponms HeoOpaTuMbIid 1 0OpatuMblii. Tpu ciaydas ruaponu3sa cosieid. Ponb rusmponusa B oOMeHe BemecTB. Posib ruaposmsa B SHEPreTHIECKO M
oOMeHe.

OxkHCIMTEeIbHO-BOCCTAHOBUTEIbHBbIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U BOCCTAaHOBUTENb. OKUCIEHUE U BOCCTAHOBIICHHUE. DIIEKTPOHHBIN
OanaHc.

DJIEKTPOJIM3 PACIJIaBOB U pacTBOpPoB. [IpakTHyeckoe npuMeHeHue djieKkTpoiau3a. ['anpBanomnactuka. ['ansBanocrerus. Padunuposanue.

Hemoncmpayuu.

DK30- ¥ HJIOTEPMHUYECKUE peakuuu. TennoBble ABICHUS IPU PACTBOPEHUH CEPHOM KUCIOTHl U aMMUAYHOM CEUTPhL. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT
MIPUPO/IbI BEIIECTB HA IPUMEPE B3aUMOJICHCTBHUS PACTBOPOB PA3NIMYHBIX KUCIOT OJMHAKOBOM KOHIIEHTPAIIUH C OJJMHAKOBBIMU KyCcOUYKaMH (TpaHylaMu) IIHHKA
Y OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, [IMHKA, KeJe3a) C PaCTBOPOM COJISTHOM KHCIOTHI. B3anumoielicTBHEe pacTBOPOB CEPHOM KU CIOTHI C
pacTBopaMu THOCYIb(haTa HATPUS PA3IUYHON KOHIICHTPAIIMU U TeMIiepaTypbsl. Moens Kumsiero ciosi. PasnoxkeHue nepokcuaa BOJOPo1a ¢ MOMOIIBIO
HEOPraHMYECKUX KaTalu3aTopoB (comeil jxene3a, MoAu/Ia Kaius) U MPUPOIHBIX 00BEKTOB, COAEpKAIUX KaTana3y (Ceipoe Msico, kaprodens). [Ipocreiinme
OKHUCJIUTETLHO-BOCCTAHOBUTENBHBIE PEAKIIUU: B3aUMOJICHCTBHE IMHKA C COJISTHOM KHCIOTOM | xkene3a ¢ cynbharom menu(ll). Monens anextponusépa.
Mogenb 37eKTpOJIM3HOM BaHHBI JIJIsl IOJTYYEHUS aTFOMUHUSL.

Jlabopamopuvie onvimoi.



[IpoBenenue peakuit, HAYMKUX 10 KOHIA, MO NpaBuiy bepromie. Pa3noxenre nepokcuaa Bo1opo/ia ¢ MOMOIIBIO0 TMOKCHIa Mapradia. CmemieHue
paBHOBecus B cucteme Fe** + 3CNS™ <> Fe(CNS)s. McnbiTanue HMHANKATOPAMHU CPeIbl PACTBOPOB COJIEH pa3IMuHBIX TUIIOB. B3anmoeiicTBue pacTBopa
cynbdara menu(1l) ¢ sxene3oM U rUAPOKCUIIOM HATPHUS.

Ilpakmuueckan paboma.
Perrenne sxcriepuMeHTaNbHBIX 3aa4 M0 TeMe «XUMHUYECKasi PeaKius».
BemecrBa u ux cBoiicTBa
Metanisl. O0mue Gu3ndeckne CBONCTBA MeTa/UTOB. Kimaccudukarys MeTayuioB B TEXHUKE U XUMuH. OO0IIe XUMUYSCKUE CBOWCTBA METAJIIOB. Y CIIOBUS
B3aMMO/ICHCTBHS METAIJIOB C PACTBOPAMHU KUCIIOT U CoJieid. MeTtamoTepmusi.
Hemerasuibl. Biaaropoansie rasel. Hemertaiuel kak okuciurenu. Hemerauibl kKak BOCCTAaHOBUTENH. Pt anekTpooTpuniaresibHOCTU. VIHEpTHBIE NiIn

OJIarOpOJTHBIC Ta3bl.

Kuciaorsl Heopranuveckue u oprannyeckue. KucioTsl ¢ TOUKH 3peHUS aTOMHO-MOJIEKYJISIPHOTO yueHUsl. KHCIIOTBI ¢ TOUKHU 3peHust TEOpUn
ANEKTPOJUTUUYECKON Juccoruauu. KucaoTel ¢ TOUKK 3peHust MpOTOHHON Teopun. OOIIMe XUMHUECKHEe CBOMCTBA KUCIIOT. Kinaccudukamus KUCoT.

OcHoBaHusI HEOPraHU4YecKue U opranudeckne. OCHOBAHUS C TOUYKHU 3PEHUST AaTOMHO-MOJIEKYJISIPHOTO YdeHHsl. OCHOBaHUS C TOUYKHU 3PEHUS TEOPHUH
ANEKTPOJIUTUYECKON Jucconuauu. OCHOBaHUS C TOUKH 3PEHHS MPOTOHHOU Teopun. OO0Iue XuMIUYecKre CBOCTBAa ocHOBaHMi. Kiaccudukaius oCHOBaHHiA.
AM@oTepHble coeTUHEHNUS] HEOPraHUYecKHe U Oprannyeckue. AMQpoTepHbIe OKCUIBI U THAPOKCUIBI. [lomyuenue u cBoiicTBa aM(pOTEpHBIX
HEOPraHMYECKUX COCAMHEHUH. AMUHOKUCIOTH — aM(OTEepHBbIE OpraHndeckue coeauuenus. [lenTuapl u menTumaHas CBSA3b.

Coumn. Knaccuduxarus coseil. XKéctkocTs Bobl U ciocoObl e€ yerpanenus. [lepexon kapboHarta B TupokapooHaT 1 o6paTHo. O01IMe XUMHUYECKHE CBONCTBA
COJIEH.

Hemoncmpayuu.
Komnekuus metamios. Komekuus HeMeTauioB. B3aumoaeiicTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MeIbI0. Bembllika TepMUTHOM cMecH. Bemblka
4€pHOTro Nopoxa. BeITecHEeHNEe raJIoreHOB U3 UX PaCTBOPOB IPYrUMH rajoreHamu. BzaumoaeiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

KHUCTIOTHI M aMMHaKa («J1pIM 0e3 oTHsh»). [losryuenne ammuaka u usydenue ero cBoicTB. [lonydenne ampoTepHOro ruijpoKCUAa U U3y4E€HUE €r0 CBOMCTB.
[Tonydyenne xKECTKOM BOJBI M YCTPAHEHHE €€ KECTKOCTH.

Jlabopamopnuie onvimul.

[Tony4yeHnue HEPAaCTBOPUMOIO THAPOKCHU/IA U €r0 B3aUMOJCUCTBUE C KUCIOTOM. ccnenoBane KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOW KUCJIOT
KareJbHbIM METOJIOM MpH UX pa3daBiieHnU Bo0M. PasnnyHble ciiyyan B3aMMOJEHCTBHS paCTBOPOB COJIEH alIOMUHUS CO IIET0UBI0. Y CTpaHEeHUE KECTKOCTH
BOJIBI.

Ilpakmuueckas padoma.

Peurenne skcnepuMeHTaNIBHBIX 3a4a4 110 TeMe «BemecTBa U MX CBOKWCTBay.

XuMHUS U COBPeMeHHOe 00111eCTBO
Xumnueckas TexHoorus. [Ipou3BoacTeo aMMuaKka M MeTaHOJ1a. XUMUYECKasl TEXHOJIOTUSl. XUMUYECKUE MTPOLIECCHI, JIEKAIME B OCHOBE IIPOU3BOICTBA
aMMHUaKa U MeTaHoJa. XapaKTePUCTHKA 3TUX mpolieccoB. O0IMe HayYHbIE MPUHIUIBI XUMHYECKOTO MPON3BOICTBA.

XHMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 001Ieill KyJIbTYpPbl Ye10BeKa. MapKupoBKa YIaKOBOYHBIX MaTepUAIIOB, DIEKTPOHUKHU U OBITOBOM TEXHUKH,
SKOJIOTUYHOTO TOBapa, MPOIYKTOB MUTAHUS, STUKETOK M0 YXOAY 32 OJEXKI0M.

Hemoncmpayuu.

Monenb mpOMBIIIIEHHOW YCTaHOBKHU MOJIY4EHUS! CEPHOM KUCIOTHL. MoJenb KOJIOHHBI CHHTE3a aMMuaka. BuaeodparMeHTs! U ciaif/ibl O CTeTeHn
9KOJIOTUYECKOW YUCTOTHI TOBApA.

Jlabopamopuvie onvimoi.

N3yuenne MapkupOBOK pa3IMYHBIX BUJIOB IPOMBIILIEHHBIX U MPOJI0BOJIBCTBEHHBIX TOBAPOB.



Y4eOHO-TEeMATHYCCKHUH IJIAH

Ne HaumenoBanue paznenos (Tem) KosmmuecTBo yacos 1o B TOM uucie Ha npoBeaeHUE
porpaMmme [IpakTrueckux padot ‘ KonTtposbHbIX paboT
10 knacc
1 [Ipenqmer opranmueckoil xumud. Teopus | S 0 0
CTPOEHHSI OPraHUYECKNX CoeIUHEeHU A. M.
byrnepoBa
2 YTIeBoI0pOIbl ¥ MX MIPUPOTHBIE HCTOYHUKH | 18 0 1
3 Kucnoponaconepxkamue opraHuveckue | 22 0 1
BEIECTBA
4 A3oTcoJiepkamye oprannyeckre Bemecrsa | 15 1 1
5 Opranndeckast XuMus ¥ OOIIECTBO 9 1 1
Peseps 3
Hroro 72 2 4
11 xnacc
1 Ctpoenue Bemniects (23 ) 23 0 1
2 XUMHUYECKUE PEAKITUN 19 1 1
3 BemecTBa u ux cBoiicTBa 17 1 1
4 XUMHS ¥ COBpeMeHHOe 00mecTBo (84) 1k 8 0 1
Peszepr 1
Uroro 68 2 4

Ilianupyemblie pe3yabTaThl H3yUeHHsI Y4eOHOT 0 IpeaMeTa
JInuHOCTHBIE:
® — FOTOBHOCTb U CIIOCOOHOCTH OOYYAIOMIMXCS K CAaMOPa3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU C OOIIEUEIOBEYECKUMU LIEHHOCTSIMH U UJeallaMu
IPaKIaHCKOTO OOIIECTBA;
e — MPUHATHE W peaju3anusl IEHHOCTEH 370poBOTO M 0Oe3omacHOro obOpasza JKWU3HH, OEpEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
coOCTBEHHOMY (PU3UYECKOMY M TICUXOJIOTUYECKOMY 3J0POBBIO;
e — HEempuUATHE BPEIHBIX MIPUBBIYEK: KypeHHS, YIOTPEOIECHUS aIKOT0JIs, HAPKOTUKOB.

® — YBAXKCHHC K CBOCMY HApOAdy, YYBCTBO OTBCTCTBCHHOCTHU TICPCI POﬂHHOﬁ, ropaocCTtu 3a CBOI Kpaﬁ, CBOIO PO)II/IHy, MIpoIuIoC U HACTOAMICC
MHOT'OHAaITMOHAJIBHOT'O Hapoda POCCI/II/I;
¢ — IMPUHATUC TYMAHUCTHYCCKUX HCHHOCTeﬁ, OCO3HAHHOC, YBAXKHUTCIBHOC H IlO6pO)I(€HaTeJIBHOe OTHOIICHUEC K APYromMy 4YCJIOBCKY, Cro MHCHHIO,

MHUPOBO33PCHUTO,



— CMOCOOHOCTh K COMEPEKUBAHUIO U (POPMUPOBAHUE IMOZUTUBHOTO OTHOIIEHUS K JIFOJISIM, B TOM YHCJIE K JUIAM C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU
3I0POBbSI 1 MHBAIHJIAM; OCPEKHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHWE K (PU3NYECKOMY M TICHXOJIOTUYECKOMY 3JI0POBBIO JPYrUX JIFOJEH,
yYMEHHUE 0Ka3bIBaTh MEPBYIO MOMOIIIb;

— pa3BUTHE KOMIIETEHIMIA COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHMHU MIIAJIIIETO BO3PACTa, B3POCILIMU B 00pa30BaTEIBHOM, OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, IPOSKTHON U APYTHX BUIAX JEATCIHHOCTH.

— MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH, 3HAYMMOCTH HaYKU, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTRBY,
BJIaJICHUE JIOCTOBEPHOU MH(GOpPMAIIHEH O IEPEIOBBIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBON M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAy4 HBIX
3HAHUSIX 00 yCTpOHCTBE MUpa U OOLIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCIE CamMOOOpa30BaHUIO, Ha NPOTSHKEHUHM BCEW JKU3HU; CO3HATEIBHOE OTHOUICHHE K
HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOMW MPO(pecCHOHATFHON 1 00IIIECTBEHHON AEATENFHOCTH;

— DKOJIOTUYECKas KyJbTypa, OEpeKHOE OTHOIICHUS K POJTHOM 3emiie, MPUpPOJHBIM OorarctBam Poccuu u Mupa; MOHMMAaHHE BJIMSHHUS COIMAJIBHO-
SKOHOMHUYECKHUX MTPOIIECCOB HAa COCTOSTHUE MTPUPOJHON U COIUATIBHOM Cpe/ibl, OTBETCTBEHHOCTD 32 COCTOSIHUE MTPUPOIHBIX PECYPCOB; YMEHUS U HABBIKH
Pa3yMHOTO TPUPOJOTIONB30BAHUS, HETEPIHMOE OTHOIICHHE K JCWCTBHUSM, NPHHOCSIIAM BpeJ DKOJIOTHH; TPHOOPETEHHE OIbITa JKOJIOTO-
HaIpaBJIEHHOM JIESITEIbHOCTH;

— OCO3HAHHBIN BBIOOP Oymymie nmpodeccun Kak MyTh B CIOCO0 peaanu3aiuy COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

— MOTPEOHOCTh TPYIUTHCS, YBAKECHHUE K TPYAY U JIIOASIM TPY/a, TPYAOBBIM JOCTIKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIICHHE
K pa3HbIM BUAM TPYJIOBOU JEATEIHHOCTH.

MeranpeaMeTHsble:
PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE A€l CTBUA

— CaMOCTOSITENILHO ONPENENATh LIEJH, 3a/1aBaTh NapaMeTPbl U KPUTEPHUH, [0 KOTOPHIM MOXHO ONPEIEIUTh, UTO 1I€Tb JOCTUTHYTA;

— CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3314l B 00Pa30BaTEIbHON NESTENbHOCTU U )KM3HEHHBIX CUTYaIUSX;

— BbIOMpATh MyTh JOCTHXKEHUS 1IeJY, INIAHUPOBAThH PELIEHUE MMOCTABICHHBIX 33a]a4, ONTUMU3HPYS MaTepHalibHble U HEeMaTepUuaibHbIe 3aTPAThI;
— OpPraHU30BbIBATh APPEKTUBHBIIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHKEHUS MTOCTaBICHHOM 1IETH;

— COIOCTABJIATH MOJYYCHHBINA PE3yAbTAT IEATEIHLHOCTH C TIOCTABICHHOM 3apaHee LeNblo.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

— UCKAaTb U HAXOJUTb 0606H_ICHHBIG CIIOCOOBI pEeUICHUA 3a1a4, B TOM YHUCJIC, OCYHICCTBIIATH pa3BepHyTbII>i I/IH(bOpMaI_II/IOHHHﬁ IIOMCK U CTaBHUTh HA €CIO
OCHOBC HOBBIC (y‘IC6HBIe u HOSHaBaTeHBHBIe) 3aa4u,

— KPUTHUYECKHU OIICHUBATh U MHTEPIPETUPOBATH HH(OPMAIIMIO C Pa3HBIX MO3UIIMHN, pACO3HAaBAaTh U (PUKCUPOBATH MPOTUBOPEUHs B MH(POPMAIIMOHHBIX
HCTOYHUKAX;

— HUCIMOJIB30BaTh Pa3jIMYHbIe MOJEIHLHO-CXEMAaTUYECKUE CPEACTBA Ui MPEICTaBICHHsS CYIIECTBEHHBIX CBSI3€H U OTHOLIEHUH, a TaKKe MPOTUBOPEUUH,
BBISIBIICHHBIX B UH(POPMAIIMOHHBIX HCTOYHHKAX;

— HaxOJUTh U MPUBOJUTH KPUTUYECKUE apPTyMEHTHI B OTHOILICHUU JIEHCTBUI U CYXKICHHI APYroro; CIOKOWHO U pa3yMHO OTHOCHTHCS K KPUTUYECK UM
3aMeuYaHUsIM B OTHOIIIEHUU COOCTBEHHOTO CYXKICHHS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBICTpAMBATh HWHIAWBHUAYAJIBbHYIO 06p330BaTeJ'H:>HYIO TPACKTOPUIO, YUYHUTBIBASA OrPAHUYCHUSA CO CTOPOHBI APYIruX YYaCTHHUKOB MU PCCYPCHBIC
OTpaHHUYCHUA; MCHATH U YACPKUBATH PA3HBIC IIO3UIIUU B IMO3HABATEILHOM JeSITEIhHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe AeiicTBUS



— OCYIIECTBIIATH JIETIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMHU (KaK BHYTPH 0OpazoBaTEIbHOW OpraHW3allii, TaK U 3a €€
mpeenaMu), MoJ0NpaTh MapTHEPOB JUIS JEIIOBOM KOMMYHHKAIIMM HMCXOJNS W3 COOOPaKEHUH pe3ylbTaTUBHOCTH B3aMMOJCUCTBHSI, a HE JIMYHBIX
CUMIIATHI;

— IIPU OCYIIECTBICHUH IPYNTIOBOM PabOTHI OBITH KaK PYKOBOJUTENIEM, TaK U WICHOM

KOMaH/Ibl B Pa3HbIX POJIAX (T€HepaTop UAEeH, KPUTHK, UCIIOJTHUTEIb, BEICTYAIONINMA, SKCIEPT U T.1.);

— pa3BEpPHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAaHUEM aJCKBATHBIX (YCTHBIX U TUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

IIpeamerHbIe:

B pe3yibTaTe u3yueHnusi yueOHOro npeamera «XuMus» Ha YPOBHE CpeHEro 00111ero
o0pa3oBaHus:

BpinyckHUK HA 6230BOM YPOBHE HAYYUTCS:

— pacKphIBaTh Ha MIPUMEpaxX poJib XUMUU B (POPMHUPOBAHUH COBPEMEHHON HayYHON KapTHHBI MUpA U B IPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha IIPUMeEpax B3aUMOCBSA3b MEXY XUMUEN U APYTUMHU €CTECTBEHHBIMU HAYKaMU;

— pacKphIBaTh Ha MPUMeEpax MOJI0KEHHs TEOpUN XUMHUUYecKoro crpoenust A.M. Byrneposa;

— moHuMath (usmdeckuit cmbica [lepuommueckoro 3akona J[.M. MenpaeneeBa M Ha €ro OCHOBE OOBSCHSATH 3aBUCHMOCTh CBOWCTB XUMHUYECKHUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT JIEKTPOHHOTO CTPOEHUSI aTOMOB;

— OOBSICHATH MPUYMHBI MHOT000pa3us BELIECTB HA OCHOBE OOIINX MPEICTaBICHHI 00 UX COCTaBe U CTPOCHUU;

— MPUMEHSTH MpaBUja CUCTEMAaTUYECKOW MEXIyHapOJHOW HOMEHKJIATYyphl KaK CPEACTBa pa3IMYeHHs] U UACHTU(UKAIMK BEIIECTB MO0 UX COCTaBy U
CTPOEHHUIO;

— COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbI OPraHMYECKUX BEIECTB KaK HOCUTENIEH MH(pOpPMAIMK O CTPOEHHH BEILECTBA, €r0 CBOMCTBAX U
IIPUHAUICKHOCTH K OIIPENIEIICHHOMY KJIaCCy COCIMHEHU;

— XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA M0 COCTABY, CTPOCHUIO U CBOWCTBAM, yCTaHABIMBATh IPUYMHHO-CIICICTBEHHBIE CBSA3U MEXIY NaHHBIMHU
XapaKTEPUCTUKAMM BEILECTBA;

— IPUBOJUTH IIPUMEPBI XMMHUYECKUX PEAKLUH, PACKPBIBAIOINX XapaKTEPHbIE CBONWCTBA TUIIMYHBIX IIPEICTAaBUTENIECH KJIACCOB OPraHUMYECKUX BEILECTB C
LEJIBIO UX UACHTUDHUKALMU U 00bACHEHHs 001aCTH IPUMEHEHUS;

— MPOTHO3UPOBATh BO3MOXKHOCTBH IPOTEKAHHUS XUMUYECKUX PEaKLUi HAa OCHOBE 3HAHUM O TUIAX XMMHMYECKOM CBSI3U B MOJIEKYJAX PEarcHTOB M UX
PEAaKIIMOHHOM CIIOCOOHOCTH;

— HMCII0JIb30BaTh 3HaHUS O COCTAaBE, CTPOCHUHN U XUMUYECKUX CBOIMCTBAX BELIECTB Ul O€30IaCHOTO MPUMEHEHUS B IPAKTUYECKON AEATEIIbHOCTH ;

— NPUBOJUTH MPUMEPHI MPAKTHUECKOTO HCIOJIb30BaHUS MPOAYKTOB NepepaboTKu HE(pTH W HPUPOIHOTO ra3a, BHICOKOMOJEKYISAPHBIX COEIUHEHUN
(monMa THIIEHA, CUHTETUYECKOTO KayyyKa, alleTaTHOTO BOJIOKHA);

— IPOBOJUTH OMNBITHI M0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB: INIMLEPUHA, YKCYCHOW KHCIIOTBI, HENPEAEIbHBIX XKUPOB, IUIIOKO3bl, Kpaxmala,
0€JIKOB — B COCTAaBE MUILEBBIX MPOJYKTOB U KOCMETUYECKUX CPECTB;

— BJIaJIETh IPABUJIAMU U ITpHeMaMH 0e301acHON paboThl ¢ XUMHUUECKUMHU BELIECTBAMU U J1a00paTOpPHBIM 000PY0BAHUEM;

— YCTaHaBJIMBAaTh 3aBUCUMOCTh CKOPOCTH XMMMYECKON pPEaKUMU M CMEIIEHUs XMMMYECKOTO PAaBHOBECHS OT pa3IM4HbIX (DAaKTOPOB C ILEINBIO
OTIPEENICHNUS ONITUMAJIBHBIX YCIIOBUN IPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

— IIPUBOJUTH NIPUMEPHI TUAPOJIN3A COJIEN B IOBCETHEBHOM KU3HU YEIIOBEKA;

— IIPUBOJUTH NIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMN B IPUPOJIE, TPOU3BOICTBEHHBIX MIPOLIECCAX U KUZHEAEITEIbHOCTH OPraHU3MOB;
— MPUBOJIUTH MTPUMEPHI XUMHUYECKUX peaKIiil, pacKphIBAIOIIUX OOIIHEe XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB — METAIJIOB U HEMETAJLJIOB;



" — OPOBOJUTH pacyeTbl HAa HAXOXJACHUE MOJEKYISPHOW (OpMyNbl yrieBoJOpOJa MO MPOIYKTaM CrOpaHUS U IO €ro OTHOCHTEIbHOM IUIOTHOCTH U
MAaCCOBBIM JI0JIIM 2JIEMEHTOB, BXOSIIUX B €I0 COCTaB;

" — BJAJETH NMPaBHJIAMH O€30MIaCHOTO OOPAIICHUS C EAKHUMH, TOPIOUYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMHU OBITOBOW XUMUH;
" — OCYIIECTBJISATh IOMCK XUMUYECKOW MH(POPMALIUU TI0 Ha3BaHUSAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POpMYIIaM BEIIECTB;
" — KpUTHYECKH OLIEHUBATh W HHTEPIPETHPOBATH XUMHUYECKYI0 HH(POpPMAIMIO, COJEPXKAIIYIOCS B COOOIICHHUSIX CPEICTB MAacCOBOM HH(OpMaLuH,

pecypcax HMHTepHeTa, HAy4YHO-TIOMYJSIPHBIX CTAaThIX C TOYKH 3PEHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENSAX BBISBICHUS OIIMOOYHBIX
CyXKJeHui u popmMupoBaHusi COOCTBEHHOU MO3UIINY;

"  — [PEICTaBIATH IyTH PEHICHUS TTI00ANTBHBIX MPOOIIEM, CTOSIINX MEPE] YEITOBEYECTBOM: HKOJIOTHIECKUX, JHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHH B
PELIEHUH ITUX IPoOIIEM.

BrinyckHuK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCH:
"  — WUIIOCTPUPOBATH HA IPHUMEpaxX CTAHOBJIEHUE U BOJIIOLMIO OPraHNYECKONM XMMHUHU KaK HAYKU Ha pa3IMYHbIX HCTOPUYECKUX ATAINAX €€ pa3BUTHUS;
"  — JCIMOJIb30BaTh METO/Ibl HAYYHOT'O TIO3HAHUS MPH BBIIIOJIHEHUH MPOEKTOB M y4€OHO-HCCIIEI0BAaTENbCKUX 3a]1a4 10 U3yYEHHUIO CBOICTB, CIIOCOOOB
MOJIyYEHUS U paclio3HAaBaHUSI OPraHUYECKUX BEILECTB;
*  — 00BSCHATH NPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOM CBSI3U: KOBAJIEHTHOM (IOJIIPHOMN, HETIOJIIPHOM ), MOHHOM, METa/NTN4eCKOH, BOJIOPOAHOM —
C 1IeJIbIO OTIPEICNIEHNS] XMMHUUECKONH aKTUBHOCTH BEIIIECTB;

" — YCTaHaBJIUBATh €HETHUYECKYIO CBSI3b MEXIY KJIaCCaMU OPTraHMYECKHUX BEIIECTB /Il 000CHOBaHMS MPUHIIUITUAIBLHON BOZMOKHOCTH MOTY4YEHHUS
OpPraHWYECKNUX COECIMHEHHUM 3aJAHHOTO COCTaBa U CTPOCHUS;
" — YCTaHABJIUBATh B3aUMOCBS3U MEXYy (haKTaMU U T€OpUEH, IPUUUHOMN U CIEICTBUEM IIPU aHAINU3€ MPOOIEMHBIX CUTyalluii 1 000CHOBaHUU

IIPUHUMACMBIX peHICHI/Iﬁ Ha OCHOBE XMMHYCCKHUX 3HAHUH.

TpeOoBaHuA K YPOBHIO NOATOTOBKH 00y4AaKOINXCSH.
Yyammmecsi B pe3yJibTaTe YCBOEHHUS Pa3/iesia J0JKHbI 3HATH/TIOHUMATh:

4 Ba)KHEHIIIE XUMHUUYECCKUE TOHSITHS: BC€IIECTBO, XUMHUYESCKUM 3JICMEHT, aTOM, MOJICKYJa, OTHOCHUTCIIbHAsd aToOMHasA W MOJICKYJIApHasA MacChbl, HMOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKasA CBA3b, SJICKTPOOTPHULATCIbHOCTD, BAJICHTHOCTh, CTCIICHb OKUCIICHUA, MOJIb, MOJIIpHAaA Macca, MOHHpHBIﬁ 06’béM,
BCIICCTBA MOJICKYJIIPHOI'O U HEMOJICKYJIIAPHOT'O CTPOCHUS, PACTBOPEI, DJICKTPOJIUT U HEIJICKTPOJIUT, SJICKTPOJIUTUUCCKAA AMCCOIUals, OKUCINUTEIb U
BOCCTAaHOBHUTCIIb, OKHCJICHUEC W BOCCTAHOBJICHUC, TEIJIOBOM 3(1)(1)6KT pc€aKuuu, CKOpPOCTb XHUMHYECKOH pC€aKkiuu, Karajaiu3, XUMHUYCCKOC paBHOBECCHUC,
YIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIIa, H30MEPHSs, TOMOJIOTHS;

4 OCHOBHBIC 3aKOHbI XUMHH: COXPAHCHHUC MACChl BEHICCTB, IIOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘leCKI/Iﬁ 3aKO0H,

4 OCHOBHBIC TCOPHUH XUMUWU: XUMHYECKOH CBA3U, SHeKTpOHHTquCKOﬁ JUucconrannu, CTPOCHUS OPTaHUYCCKUX CO@I[I/IHGHI/II‘/'I;

4 Ba)KHEHUIIINE BCHICCTBA W MATCpHaAJIbl: MCTAH, 3THJICH, AllICTHJICH, 6CH30J'I, 9TAaHOJI, XUPbI, MbLI4, I'IFOKO3a, CaxXapo03ad, Kpaxmaj, KJICTUAaTKa, 6CJ'IKI/I,
HCKYCCTBCHHBIC U CUHTCTUYCCKHUC BOJIOKHA, KaYy9YKH, IJIaCTMACCHI;

YMeETh:

v/ Ha3bIBaTh M3y4EHHBIE BEIIECTBA M0 «TPUBHAILHOW» M MEKIYHAPOIHOW HOMEHKIIATYPE;

v’ ONpeEeNTh: BAIEHTHOCT M CTENEHb OKHMCIICHUS XMMUYECKUX 3JIEMEHTOB, THIT XAMUYECKOM CBS3HM B COEMHEHUSAX, 3apsi/l HOHA, XapaKTep cpejibl B
BOJIHBIX PACTBOPAX OPraHUYECKUX COEAUHEHUN, OKUCIIUTENDL U BOCCTAHOBUTEIIb, IPUHAJICKHOCTD BELIECTB K PAa3JIMUYHBIM KJIACCaM OPraHUYECKUX
COCIUHEHUH;

v/ XapakTepH30BaTh: OCHOBHBIE KJIACCHl OPraHMYECKMX COEJMHEHHI; CTPOEHHE M XUMUYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX COEIUHEHNUI;



v’ O0OBSICHSTE: 3aBUCMMOCTh CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHHST; IPUPOTY XUMHUECKOM CBSI3M (MOHHOM, KOBAJICHTHOM, METAIIHYECKON ),
3aBHCHUMOCTBH CKOPOCTH XMMHUYECKON PEaKIIUH U MOJOKEHUS XUMUYECKOTO PaBHOBECHUS OT Pa3IMYHbIX (PaKTOPOB;

BBINIOJIHATD XUMUYECKUI HKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEUIINX OPraHUYECKUX BEILECTB;

MIPOBOJIUTH CAMOCTOSITEIIbHBIIN MOMCK XMMUYECKON HH(POPMAITUH C HCIIOJIF30BAHUEM PA3TUYHBIX HCTOUHUKOB (HAYYHO -MIOMYJISIPHBIX H31aHUMH,
KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VHTepHETa); NCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH [T 00pabOTKH U Iepeiaud XUMUYECKOH
nHbOpMaKHY U €€ PEICTABICHUS B Pa3IMUHBIX (hopMax;

HCI0JIb30BATh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATEIbHOCTH U TOBCEAHEBHOM KU3HU IS

0OBSICHEHUS! XUMHUECKUX SIBJICHUH, MPOUCXO/IAINX B IPUPOJIE, OBITY M Ha MIPOU3BOJICTBE;

OIIPEEICHUS BOSMOKHOCTH IPOTEKAHNS XUMUYECKUX IIPEBPALICHUI B PA3JIMYHBIX YCIOBUAX U OLICHKU UX ITOCIEICTBUIA;

9KOJIOTMYECKHA IPAMOTHOIO MOBEIECHUS B OKPYKAIOIIEH Cpene;

OLICHKH BJIMSIHHMSI XUMHYECKOTO 3arpsI3HEHUS OKPYIKAFOIIEH Cpeibl HA OPTaHU3M YeJIOBEKA U IPYrue KUBbIE OpraHU3MBbI;

0€30MacHOT0 00paIeHUs C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMH, J1a0OPaTOPHBIM 000PY/I0BaHUEM;

MIPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMK B ObITY U Ha IPOU3BO/ICTBE;

KPUTHUYECKON OLIEHKH JI0CTOBEPHOCTU XUMUYECKOW MH(OPMAILIMHU, TIOCTYMAOLIEN U3 pa3HbIX HICTOYHUKOB.
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YMK na 2020-2025 y. roaa

10 kaacc Xumus. 10 kmacc. lNabpuensu, O. C. U. I'. Octpoymos, C.A. CnagkoB Xumus. 10 kinacc: y4eOHUK JUIs
O. C. I'abpuensn, U. I'. Ocmpoymos, C. | obmeodpazoBarenbubix yupexaeHuit O.C. I'abpuensH. - M.: «[Ipocsemenuey, 2019,
A. Cnaokos. Xumusa. 10 kmacc.
ba3oBriit ypoBeHb. YueOHoe mocodue.

11 kaacc Xumus. 11 knacce. lNabpuensu, O. C. U. I'. Octpoymos, C.A. CnagkoB Xumus. 11 kinacc: yaeOHUK JU1s
O. C. I'abpuensn, U. I'. Ocmpoymos, C. | obmeodpaszoBarenbbix yupexaeHuit O.C. 'abpuensn. - M.: «[Ipocsemenuey, 2019,
A.  Cnaokos. Xumusa. 11 xnace.
ba3oBriii ypoBeHb. YueOHOe mmocodue.

MeToanuyecKkue nocoous

10 kaace O. C. I'abpuensan, C. A. Cnaoxos. Xumus. 10 kiacc. ba3zosiii ypoBens. Pabouas teTpass.

O. C. I'abpuenan, Y. B. Tpueybuax. Xumus. 10 knacc. ba3osblit ypoeHs. [IpoBepouHbie 1 KOHTPOJIbHBIE pAOOTHI.

[Hupmunaa, H. B. Xumus. 10 kiracce: TecToBble 3aaHus ISl TIOJITOTOBKH K UTOTOBOM aTTECTAIUH.

11 kaace O. C. I'abpuenan u op. Xumus. 11 xiacc. ba3oBelil ypoBenb. MeToanueckoe mocooue.

O. C. I'abpuenan, C. A. Craokos. Xumus. 11 xnacc. ba3oBelii ypoBeHb. Pabouas teTpap.

O. C. I'abpuenan, U. B. Tpucyouax. Xumus. 11 knacc. bazoBsiit ypoBeHb. [IpoBepodHbIe 1 KOHTPOJIbHBIE PAa0OTHI.

Hurepuer | Komnexuus «EcrecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI»: XxuMus http://experiment.edu.ru ;

pecypenl | XUMHS IS BCEX: HIUTIOCTPHUPOBAHHBIE MaTepHaIbI 1o O0IIel, OpraHnYecKoi u Heopranuueckoi xumuuhttp://school-
sector.relarn.ru/nsm/;

Xumust JUTst IIKOJBLHUKOB: caiit Imutpus boiorosa http://chemistry.r2.ru ;



http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://chemistry.r2.ru/

Hlxonsuas xumushttp://schoolchemistry.by.ru;
DnekTpoHHas OMOIMOTEeKa o XMMuUM U TexHuke http://rushim.ru/books/books.htm;
Opranuueckasi XMMUsL: JJICKTPOHHBINA YUeOHUK JUTs cpeaneit mkosbl http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru TlpencraBieHsl cienyroliue pyOpHUKU: COBETHI aOUTYPHEHTY, YYHMTENI0 XUMHHU, CIPABOYHUK (OYCHBb OOJbLIAs
no00pKa TaOJIMI[ U CHPAaBOYHBIX MaTEpUAIOB), BecEnasi XMMHUsl, HOBOCTH, OJIMMIINA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX MCTOPUYCCKUX
CBEJCHMI)

http://www.hij.ru/ XXypaan «Xumus 1 )KH3HBY MOHATHO U 3aHUMATEIBHO PACCKa3bIBaCT 000 BCEM MHTEPECHOM, YTO MPOMCXOIUT B HAYKE U
B MHpE, B KOTOPOM MbI )KUBEM.

http://chemistry-chemists.com/index.html DiexTpoHHbIi KypHaI «XUMHKA U XHUMUs». B jKypHalie MpencTaBIeHO MHOXKECTBO OIBITOB I10
XUMUH, COACPIKUTCS MHOTO 3aHMMATEIbHOM HH(OpPMAIINH, TO3BOJISIONICH YBIICUh YICHUKOB SKCIIEPUMEHTAIBHOM YaCThIO IPEMETA.
http://c-books.narod.ru Jluteparypa no Xxumuu.

http://1september.ru/. XXypuan «IlepBoe CeHTAOps» Aas yuuTesneld W HE TOJbKO. B HEM mpencTaBieHO OOJBIIOE KOJIMYECTBO padoT
YYCHUKOB, B TOM YHUCJIC U HCCIIEA0BATEIBCKOTO XapaKTepa.

http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBIN MOPTAJ CO CCHUIKAMK Ha 00pa30BaTeIbHbIC CAUTHI [0 XUMUH.
www.periodictable.ru CoopHuK cTaTeif 0 XUMUYECKHUX JIEMEHTaX, HIUTIOCTPHUPOBAHHBIN SKCIIEPUMEHTAMH.

MarepuajibHO-TeXHUYeCKOe U MH(POPMAaIHOHHO-TEXHUYECKoe obecneyeHue
1. KabuHeT XuMu# 1 XuMHU4decKast J1abopaTopusi.
2. HaGops! peakTuBOB U 1JabopaTopHOE 000PYI0BAaHUE 110 XUMUHU.
3. lllapocTepskHEBBIE MOJIENIN OPTraHUUECKUX BEIIECTB U KPUCTAJUINYECKUX PEIIETOK.
4. KoMmneroTep.
5. Kosutekuuuu npupoIHbIX COCTMHEHU, MUHEPAJIOB, CAHTETUYECKUX BEIIECTB.
6. Mynbrumeuitabie mocoous: «Xumus 10-11 kmace», « XUMHS J1 BCEX).
OoOopynoBanue KaOUHeTa XUMUH

KaGunet xumuu o00py10BaH CHeMATbLHBIM JEMOHCTPAILIMOHHBIM cToJIoM. J1J1 obecriedeHust ydiieid BUIMMOCTH JEMOHCTPAIMOHHBINA CTOJ
YCTaHaBJIEH Ha MOJAUYME.

KaGunet xumuu 000py10BaH BBITSXKHBIM HIKa(OM, pacHOIOKEHHBIM y HAPYKHOU CTEHBI BO3JIe cToJa yuuTens. s mpoBeaeH s 1abopaTOpHbIX
OTBITOB UCIOJIB3YIOT TOJIBKO MUHH-CITUPTOBKH.

VYueOHas 10CKa XOPOILO OUHUILATHCS BIAXKHOM I'yOKO#, H3HOCOCTOIKasA, TEMHO-3€JIEHOTO 1IBeTa. YueOHasl TocKa 00opyaoBaHa copuTtaMu, KOTOpbIe
MIPUKPEIJIEHBI K CTEHE.

KaGuneT xumuu ocHaéH XOJI0IHBIM U TOPSYUM BOJOCHAOKEHUEM U KaHATH3aIHeH.
B kaOuHeTe XMMHH €CTh aNITeYKa, B KOTOPYIO BXOJSAT:

. Kryt KpoBOOCTaHABIMBAIOIINM PE3UHOBBIA — 1 MIT.
. [y3bIpp anst nbaa — 1 mT. (runoTepMuyYecKuit maker — 1 mit.).
. buHT crepunpHbId, KUpokuii 7 X 14 cM — 2 wT.
. bunT crepunpHblii 3 X 5 cM — 2 .
. buHT HecTepubHBIT — 1 WIT.
. Canderku crepunbHble — 2 yII.
. Bara crepunpnas — 1 ym.
. JleiikomacTelpb UpHHOM 2 cM — | Karymika, 5 cM — 1 kaTymika.

0O JNO1ThA W~
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9. bakTepuuuAHbIN JIEHKOIUIACTHIPh Pa3HbIX pa3MepoB — 20 miT.

10. CnupToBoii pactBop nMoaa 5%-upiii — 1 ¢raakon.

11. BoaHblil pacTBOp amMMuaka (HallaThIpHBIN CIUPT) B aMmIryjiax— 1 yii.
12. PactBop nepokcuaa Bojgopoaa 3%-ueiit — 1 yii.

13. Ilepmanranar Kanusi KpuCTaJuIMuecKui — 1 yi.

14. Ananerun 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 ym.

16. Hoxuautet — 1 1.

®opMbl OpraHu3anuy 00pa3oBaTeJIbHOI0 NpoLecca: UHMBUyalbHasl, IapHasi, TPYNIoBasi, UHTEPAKTUBHASI.

Metoabl u ¢popmbl 00yUeHHsA
* OMPENENSIIOTCSA ¢ YYE€TOM WHIUBUIYATbHBIX M BO3PACTHBIX OCOOCHHOCTEH yYalluXcs, pa3BUTHS M CAMOPA3BUTHS JIMYHOCTH. BoBiedeHune ydammxcs B
Pa3HOOOpPa3HYI0 NEATENBHOCTD SIBIISIETCS YCIOBHEM MPHOOPETEHHUs MPOYHBIX 3HAHWM, MpeoOpa3oBaHUs MX B YOEKIEHHUS WU YMEHUS, CTAHOBJICHHS
OTBETCTBEHHOCTH KaK Y€PThI JIUIHOCTH,
A) TI0O ICTOYHUKY 3HAHUI: CIIOBECHBIE, HATJISITHBIC, MPAKTUUECKHE METO Il 00yUEeHUS;
b) o ypoBHI0 1o3HaBaTeNbHON aKTUBHOCTH: MPOOIEMHBIN, YaCTUYHO-TIOMCKOBBIHN, 00BSCHUTEIbHO-UJUTIOCTPATUBHBIN METO/1 00y4eHus;
B) mo mpuHIMTY pacusieHeHUs] WM COCAMHEHUS 3HAHWA: aHAIMTUYECKUH, CUHTETUYECKHUH, CPAaBHUTEIBHBIN, 0000MaloONni, KIacCUu()PUKAITMOHHBIA METOJ]
00y4eHwHsI.
* @porpamma IMpeaycMaTpUBaeT NPOBEICHUE TPATUIMOHHBIX YPOKOB, YpPOKOB-CEMHHApOB KaK OJHON u3 ¢opMmM 0000MIAIONINX 3aHATHI, YpOKOB
KOPPEKTUPOBKH U 000OIICHHUS 3HAHUM YJaIIUXCsl, IPOBEICHNUE TAOOPATOPHBIX U MPAKTHYECKUX PabOT Ha ypOKaXx;
* IS pPa3BUTHS  JIMYHOCTH  y4YEHUKA  HCIOJIb3YIOTCS  KOMIIETEHTHOCTHBIE  TEXHOJOTMH  (METOJ  MPOEKTOB, HAy4YHBIX  HCCJEJO0BAHUU,
nopt}ono),310poBbecOeperaromire TeXHOJIOTUH, HHPOPMAITHOHHO-KOMMYHUKAIIMOHHbIE TEXHOJIOTUH, WHAUBUAYAIbHO-OpPUEHTUPOBAHHAS, pa3HOYPOBHEBAs
TEXHOJIOT U

Buabl koHTpOJISK

* [Io MecTy KOHTpOJISl HA ATanax 00y4YeHHs: TEKYITUH (OTepaTUBHBIN), HTOTOBBINA (BBIXOIHOM).

* [lo cnocoOy oleHMBaHUS: «OTMETOYHAS» TEXHOJOTHS (TpaaulMOHHAs), «PEHTHHIOBas» TEXHOJIOTUA (0asIbHO-HAKOMUTENbHAs), «KaueCTBEHHAs
TEXHOJIOTHUS (COUeTaHnEe METO/1a HAOIIOICHHUS C IKCIIEPTHOM OILIEHKOM, T.€. YCBOUI — HE YCBOWJI, OBJIAJIEN — HE OBIAAEH).

* [To cnocoOy opranuzanuy KOHTPOJISL: aBTOMATHUECKUH (MAIIMHHBIN), B3AUMOKOHTPOJIIb, KOHTPOJIb YYUTENS, CAMOKOHTPOJIb.

* [To BeaymuM QpyHKIUSAM: TUATHOCTHYECKUN, CTUMYIUPYIOLIUH, KOHCTATUPYIOIIUH.

* Ilo cnocoOy momydyenus uHQOpPMAIMK B XOJ€ KOHTPOJIA: YCTHBIM MeToJ (BKJIIOYAET OMPOCHl, coOecedoBaHMs], 3a4eThl), MUCbMEHHBIM METOJ]
(Mcmonbp3yeT KOHTPOJbHBIC, Pa3IMYHbIE MPOBEPOUYHBIE PAOOTHI), MPAKTHUECKUNA METOJ (COCTOMT B HAONIOJEHHE 3a XOJOM BBIMOJHEHUS MPAKTHUECKUX H
nmabopaTopHBIX paboT, a TAKKE MPOEKTOB).

D opMBbI KOHTPOJIA
* cobOeceOBaHUE;
* SKCIIpecc-onpockl (auddhepeHInPOBaHHbIN, HHINBUIYAIbHBIN);
* 324€T;



* caMocCTosTeNbHas paboTa;

* KOHTpOJIbHAs paboTa (B ToM uuncie qomamiHsis KP)
* TECTUPOBAHHUE;

* HaOJIO/IeHUE.

IIpoBepka U oneHMBaHKME 3HAHUM U YMEHM M, YYaLIUXCH 10 XMMHUH
Pesynbratel 00y4eHHsT XMMHHU JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM IpeAMeTa M TpeOOBAaHMSM K €ro yCBOCHHIO. Pe3ynbTaThl 00ydeHUs
OLICHUBAIOTCS 0 NMATHOAIIIbHON cucteme. llpu olleHKe ydUTHIBaIOTCS CIEAYIOUIUME KaueCTBEHHbIE II0KA3aTeIM OTBETOB: IIIyOMHA (COOTBETCTBUE M3YyUEHHBIM
TEOPETHUYECKUM O000OIICHHAM); OCO3HAHHOCTh (COOTBETCTBHME TpeOyeMbIM B NIpPOTrpaMMe YMEHHSM IPUMEHSTHh MOJYYCHHYIO HH(OPMAIHIO); TOJIHOTA
(cooTBeTcTBHE 0O0BEMY MPOTPaMMBbI U HH(POPMAIK yIeOHUKA).

[Ipn oueHKe Y4YMTHIBAIOTCS YHCIO M XapaKTep OLIMOOK (CYIIECTBEHHbIE WM HecyllecTBeHHbIe). CylllecTBEHHbIE OIIMOKM CBS3aHbl C
HEJO0CTaTOYHOW TITyOMHON M OCO3HAaHHOCTHIO OTBETa (HAlpUMeEp, YYEHUK HEMpPaBWJIBHO YKa3all OCHOBHBIE NPU3HAKU IMOHSATHM, SBIEHUH, XapaKTepHbIE
CBOICTBa BEIIECTB, HEMPaBWJIbHO C(HOPMYIHpOBaN 3aKOH, MPAaBWIO M T.II. WIM YYEHUK HE CMOT NPUMEHUTh TEOPETHUECKHE 3HAHMS A OOBSCHEHUS U
Mpe/ICKa3aHMsl SIBJICHUM, YCTAHOBJIEHHUS NMPUYMHHO-CIICIACTBEHHBIX CBSI3€M, CpaBHEHHUS W KiaccUUKAMM siBJIEHMA U T. 1.). HecyiiecTBeHHbIE ONIMOKH
OTIPEIeIIAIOTCS HETIOJIHOTOW OTBEeTa (HallpuMep, yIyIIeHHe U3 BUAa KaKoro-1100 HeXapaKTepHOro ¢akTa IpH ONMMCaHUH BellecTBa, mpouecca). K HuM MokHO
OTHECTU OTOBOPKH, OMKCKH, AOMYLUICHHbIE TI0 HEBHUMATEJILHOCTH (HAlIpuMep, Ha JBa U OoJiee ypaBHEHMsI PEaKIfil B MOJHOM MOHHOM BH/JIE JIOIMYILEHA OJHA
omuOKka B 0003HAUYEHUH 3apsi/ia HOHA).

PesynpraTl 00yueHMsI HPOBEPSIOTCS B IPOLECCE YCTHBIX M NMHCBMEHHBIX OTBETOB YUAIMXCs, a TAKKE INPH BBINOJHEHHMH MMHU XMMHYECKOTO
JKCIIEpUMEHTA.
OuneHka yCTHOr0 0TBeTa
Ounenka «5»
1. OTBeT NOJIHBIM U MPAaBUJIBLHBIA HA OCHOBAHUHU M3YUYEHHBIX TEOPHH.
2. Marepuai U3J105K€H B OTPEAEICHHOM JTOrMUECKON TI0CIEJ0BATEIbHOCTH JINTEPATYPHBIM S3BIKOM.
3. CnenaH caMOCTOSITEIbHBIN BBIBOJI K OTBETY.
4. IToka3aH HaBBIK B COCTABJICHUU YPAaBHEHHUH peakiuii, KOMMEHTHPYIOLINX OTBET.
5. XapakTepucTHKa 3JIEMEHTa JaHa IPaBUIbHO B CBETE TEOPUH CTPOSHUS aTOMa.
6. XapakTepuCTHKa BELIECTBA JaHa IPaBUIIBHO B CBETE TEOPUHU IEKTPOJIUTUUECKON TUCCOLIMALIUY.
Onenka «4»
1. OTBeT NOJMHBIN U NPAaBUIbHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPUH.
2. Marepuan H3JI0)KE€H B ONPEAETICHHOHN JIOTMYECKOM MOCIeA0BaTeIbHOCTH, HO JOMYIIEHbl 2-3 HECyIeCTBEHHble OLIMOKM, HCIpPABJICHHBIE IO
TpeOOBAHUIO YUUTEIS.
3. B cocraBieHnM ypaBHEHUN peakluil 1oMyleHsb! | -2 He3HAYUTEeIbHbIE OINOKH, UCIIPABICHHBIE CAMUM YUEHUKOM.
Onenka «3»
1. OTBeT NOJHBII, HO IPU ITOM JIOTYILIIEHA CYIIIECTBEHHAs OLIMOKa, MIIM OTBET HEMOJHbIH, HECBSI3HBII.
2. Iloka3aHo ymMEHHME B COCTABICHUM YPAaBHEHUHN PEaKLMii, HE C/IeJaH BBIBOJ 110 OTBETY.



Ouenka «2»

1. IIpu oTBere OOHApYKEHO HEMOHMMAHWE YYAUIMMCS OCHOBHOTO COJEpXKaHMUA y4eOHOro MaTepualia WM JOMYIIEHBbl CYIIECTBEHHBIC OIIMOKH,
KOTOPBIE YYaIIHCsl HE MOKET UCIIPABUTH IPU HABOAALINX BONPOCAX YUUTEIIS.

2. He noka3aHo yMeHME B COCTaBJIICHUN YPaBHEHUH peakLuil.

Ouenka «1»

1. OtcyrcTBHE OTBETA.
Ouenka npakTu4eckoii padboTsl

OreHka CTaBUTCA HA OCHOBAaHUH HAOJIOACHUS 32 YYAIUMHCS ¥ IIMCbMEHHOTO OTYETa 3a paboTy.

Ouenka «5»

1. PabGoTa BbINOJIHEHA MTOJTHOCTHIO, PABUIIBHO.

2. Cnenanbl IpaBUJIbHbIE HAOJIIOIEHUS U BBIBOJIbI, COTJIACHO MOCTABJICHHOM LIETH.

3. DKCHEpUMEHT OCYLIECTBIIEH 110 IJIaHy, C YIETOM TEXHUKH 0€30IaCHOCTH M MpaBUJ pabOThI C BEIIECTBAMU U 000pyI0OBaHUEM.

4. TIposiBIIeHBI OPTaHW3AMOHHO-TPYIOBBIE YMEHHUs (IOJUICPKUBACTCS YMCTOTa PabOyYero Mecra W TMOPSAOK Ha CTOJIE, DIKOHOMHO HCIIOJIB3YIOTCS
peakTuBsI), paboTa oopMiieHa TPaMOTHO M COTJIACHO TPeOOBAHUSM, COCTABIICHBI YPAaBHEHUS PEAKIIUA.

5. B obopmiiernn ykazanbsl HaOMIOICHUS U C/I€TIaHbI BBIBOJIBI COTIIACHO TN PaOOTHI.

Ouenka «4»

1. PabGora BbITIONIHEHA TPAaBWIBHO, CIIENIAaHBI TPABHIBHBIC HAOIMIOACHUS W BBIBOJBI, SKCIEPUMEHT OCYIIECTBIICH IIOJHOCTHIO, HO JIOMYIICHBI
HECYIIECTBEHHBIC OITUOKU B pabOTe ¢ BEIIECTBAMH M 000PYIOBAHHEM.

2. Ilpu odopmitennn pabOTHI TOMYIIEHBI 1-2 HECYIIEeCTBEHHBIC OIITHOKH.

Ouenka «3»

1. Pabora BbINOSHEHA MPaBWJIBHO HE MEHEE YEM HAIMOJIOBUHY WM JOMYIIeHa CYHIECTBEHHas OIIMOKa B XOJie SKCIIEPUMEHTa, B OOBSCHEHUU, B
odopmiieHnn paboThl, B COOIIOACHUN MPABUI TEXHUKH O€30MaCHOCTH IpU paboTe ¢ BEIIeCTBAMU U 000PYAOBAHHEM, KOTOPAsi HCIIPABISETCS MO TPeOOBAHUIO
YUUTEIS.

2. OTCYTCTBYIOT BBIBOJIbI U COOTBETCTBYIOIINE YPABHEHUSI.

Ouenka «2»

1. Jomymiens! nBe (1 Goliee) CYIIECTBEHHBIX OIIMOOK B X0/I€ SKCIIEPUMEHTA, B 00BbACHEHUH, B 0(hOpMIICHIUHN PabOThI, B COOJIIOICHUU MPABUI TEX HUKU
0€30MacHOCTH MPH paboTe C BEIIeCTBAMU M 000PYI0BaHHEM, KOTOPbIE yYaIllUKCs HE MOKET UCIPABUTh MO TPEOOBAHHUIO YUUTEIIS.

Ounenka «1»

1. PaGoTa He BBINOJHEHA, y yYalIEroCcsi OTCYTCTBYIOT AKCIIEPUMEHTATbHBIC YMEHUSI.
Ounenka yMeHMii pemiaTh IKCIIePUMEHTATbHbBIE 321241

Ouenka «5»

1. Ilnan pemieHus: cCOCTaBIeH MPAaBUIBHO.

2. [IpaBUIBHO OCYIIECTBIIEH NOI00P XUMUYECKUX PEAKTUBOB U 000PYA0BaHUSL.

3. Iloka3aH HaBBIK B paboTe ¢ BemecTBamMy, corsacHo Th.



4. CocraBieHbl COOTBETCTBYIOLUE YPABHEHUS PEAKLIUU U 1aH XOJ| PELICHHUS.
5. JlaHo noJsiHO€ OOBSCHEHHE U CJICTIaHbl BBIBOIBI.
Ounenka «4»
1. I1nan pemieHus: cocTaBiieH NPaBUIbHO.
2. IlpaBUIIbHO OCYLIECTBICH MOJ00P XMMHUYECKUX PEAKTUBOB M 0OOpPYIOBAaHHWS, HO MPU 3TOM JIOMYIIEHBI He OoJjiee 2 HECYIIECTBEHHBIX OMIMOOK B
0OBSICHEHUH U BHIBOJAX.
3. Ilpu paboTe ¢ BemecTBaMH JOMyIIEHHI 1-2 ommOku, HecyectBeHHoe Hapymienne OT.
Onenka «3»
1. IInan pemeHust cOCTaBiieH MpaBMIIbHO. [IpaBUIBHO OCYIIECTBICH MOAOOpP XMMHUYECKHX PEaKTUBOB M OOOPYIOBAHHs, HO JIOMYIIEHA OHIMOKA B
00BSICHEHUH U BBIBOJIAX.
2. HecymectBenHoe Hapymienue OT.
3. OTcyTcTBUE XO/a PEIICHUS U COOTBETCTBYIOUIUX YPaBHEHUMH.
Ounenka «2»
1. Homymens! 2 1 0oJiee OUIMOKH B MJIaHE pabOThI, B M0A00PE XUMUYECKUX PEAKTUBOB M 000PYIO0BaHUS, B 00bSICHEHUH U BHIBOIAX.

Ounenka «1»
1. 3agada He pemieHa, Hapymienue Th pu paboTe ¢ BenecTBamu.
Ouenka yMeHus1 pemiath pacuyeTHble 3aaaum (1 pacderHas 3agada)

Onenka «5»
1. B toru4eckom pacCykJI€HUH U PEIICHUHU HET OITMOOK, 3a7a4a pelieHa paroHaIbHBIM CIIOCO00M.
2. OdopmiteHa corsiacHO TpeOOBAHUSIM, B OTBETE TTOKa3aHbI 3HAHUS TCOPHUH.

Onenka «4»
1. B nornueckoM paccyXJeHHUU U PEIICHUU HET CYIIECTBEHHBIX OMMOOK, HO 3a/iaya pellieHa HepPallMOHAIBLHBIM CIIOCOOOM, WM JIOMYIIEHO He OoJiee

JABYX HECYHICCTBCHHBIX OIINOOK.
2. OTBeT 3anucan KpaTKo, 0e3 TECOPECTUUCCKHUX BEIBOJOB.

Onenka «3»
1. B norudeckoM paccykKJIeHHH HET OIHUOO0K, HO IOMYCKAeTCs CYLIECTBEHHAs OIIMOKa B MATEMAaTUYECKUX pacyeTax.

2. OtBer He 3anucaH, 0opMIICHHE HE COMTPOBOXKIAETCS HaMMcaHueM (opmMyIL.
Onenka «2»

1.B noruyeckoM paccyxJIeHUU U PEHICHUH UMEIOTCS CYIIECTBEHHBIE OIIUOKH.
2. 3ajgaya He JTOBeJieHa 10 KOHIIA.

3. OTBET OTCYTCTBYET.

Onenka «1»

OTCYTCTBI/IC OTBCTA Ha 3aJaHHUC.
Ouemca NMUCbMEHHBIX KOHTPOJbHBIX paGOT (BK.IIIO‘-IaIOH_II/IX PACUYCTHBIC 3ala4u, ITPCBPAILLICHUA. . )



[Ipu oneHKe MUCHMEHHOM KOHTPOJBHOW paboThl HEOOXOAMMO YUUTHIBATH TpeOOBaHUS eauHOTrO opdorpaduueckoro pexuma. OLeHKa 32 UTOTOBYIO
KOHTPOJIBHYIO Pab0Ty KOPPEKTUPYET MPEIIICCTBYIONIUE MPU BBICTABIICHUU OTMETKHU 33 YETBEPTh, MOIYTOIHUE, TO/I.

Ouenka «5»

1. OTBeT NOJMHBIN U MPAaBUIBHBINA, HA OCHOBE M3YYCHHBIX TEOPHH, TIOKa3a-Hbl 0€3 OMTMOOK Bce TPeOyIOIMecs HaBbIKM, YMEHUS 1 3HAHUSL.
Ouenka «4»

1. OTBeT HENoIHBIN WK AONYIIEHO He 00siee IBYX HECYIIECTBEHHbIX OIIMOOK.

Onenka «3»

1. PaGoTa BEITIOTHEHA HE MEHEE YeM HArloJIOBHHY, JOIMYIICHA OJIHA CYIICCTBCHHAS ONIMOKA U TIPH HEH 2-3 HECYIICCTBCHHBIE.
Onenka «2»

1. PaGoTa BBINIOJIHEHA MEHBIIIE YeM HATOJOBUHY WIIA COACPIKUT HECKOIBKO CYIIECTBEHHBIX OIHUOOK.

2. He moka3aHbl HU YMEHUS, HU HaBBIKHU, TPEOYIOIITUECS IS BHITIOJTHEHUS PAOOTHI.

Ounenka «1»

1. PaGoTa He BBINOIHEHA.

Ouenka Tecra ¢ BLIOOPpOM 0TBeTa

Ounenka «5»

1. CraBuTCS B TOM cllydae, €CiIM yJalluiicsi OTBeTU I npaBuiibHO Ha 90% BompocoB Tecta

Ouenka «4»

1. CraBurcs, ecnu ydeHUK OTBETUI TpaBuiibHO Ha 70 — 89% BompocoB TecTa.
Ouenka «3»

1. CtaButcs, eciam y4eHUK OTBETHII TpaBuiIbHO Ha 50 — 69% BompocoB TecTa.
Ouenka «2»

1. CtaBuTcs, ecnu y4€HUK OTBETUII IPaBUIILHO MeHee yeM Ha 50% BompocoB TecTa.

Ouenka pedepara

Ouenka «5»

1. I'myb6oko packpeita Tema pedepara. MImeroTcst pe3ynbTaTbl COOCTBEHHBIX MCCIEIOBAHUN MIIM BBIBOJBI MO 00OOIICHHIO MaTepuana U3 pa3HbIX

HCTOYHUKOB, CXEMBI, TpadUKH, TaOIUILIbI, UIUTIOCTPALIUH.

2. [IpopaboTaH y4auuMucs: 3Ha4UTENbHBIN 00bEM JTUTEpaTyphl 1718 pedepara, 0 UeM CBUACTEILCTBYET CIHCOK JTUTEPATYPHI.
3. Odopminenue paboThl COOTBETCTBYET HOPMaM:

* TutynpHbIN JIUCT

* OrnaBneHue

* OCHOBHOE COJIEpP’)KAHNE

* BriBo 11
* CIIMCOK JIUTepaTyphbl

Ouenka «4»



1. CraButcs, ecnu coOiroeHbl Bce TpeOOBaHMSA K OLIEHKE «S5», HO paboTa BBINOJIHEHA HEOPEKHO, OCHOBBIBACTCS HAa M3YUYEHHH 2-3 MCTOYHHMKOB,
odopmIIeHHE HE COOTBETCTBYET HOPMAaM.

Ouenka «3»

1. CraButcs, eciu B paboTe HET Pe3yIbTaTOB COOCTBEHHBIX MCCIICOBAHMI UM BBIBOJOB IO 0000IIEHNIO MaTepralia U3 Pa3HbIX HCTOYHUKOB.

Ouenka nucbMeHHBIX padoT
Ounenka «5»

1. [lostHO pacKpeITO CoAEpKaHUE MaTeprana B 00beMe MPOrpaMMBbl, Y€TKO U MPABUIIHHO JaHBI OTIPENIEIICHUS M PACKPBITO COJIEpKAHUE IOHATHH, BEPHO
WCI0JIb30BaHbI HAYYHBIC TCPMUHBIL.

2. JlaH cpaBHUTENbHBIN aHAJIU3 PaHEe MPUOOPETEHHBIX 3HAHUIA.

3. Iloka3aHo MpakTHYECKOE 3HAHUE MaTepHala.

Ouenka «4»

1. PackpbITO OCHOBHOE COJIEpKaHME MaTepHuaa.

2. B OCHOBHOM TpPaBHJILHO JaHBI OMPEICIICHUS IMOHSATHH W HWCIOJIb30BAHBI HAyYHBIC TEPMUHBI ONPEICIICHUS TOHATUH HEMOJHBIC, JOMYIICHBI
HE3HAYUTEIIbHBIC HApYIICHUS ITOCIICIOBATCIbHOCTA H3JI0KCHHSI, HEOOJBITNE HETOYHOCTH IPH HCIIOJIL30BAaHUM HAYYHBIX TEPMHHOB WJIM B BBIBOJAX W
00001IEHUSX.

Ouenka «3»

1. YcBOGHO OCHOBHOE COJep)KaHWE MaTephalia, HO M3JI0KEHO (parMeHTapHO, HE BCETJa IOCIIEAO0BATEIIFHO, ONPE/ICICHUsI MOHIATHN HE BCerla |
HEJO0CTAaTOYHO YETKUE.

2. JlomymeHbl OmMUOKH U HETOYHOCTH B MCTIOJIB30BAaHUHM HAYYHOW TEPMUHOJIOTHH, OTIPEICIICHUH TIOHATHM.

3. B nenoMm BeImostHEHO 2/3 00BEMa 3a1aHUI.

Ouenka «2»

1. OcHoBHOE cozepkaHre yueOHOTro MaTepuaia He PacKpbITO, AOMYIICHBI IPpyOble OIIMOKK B ONPEICIICHUN MTOHITHM, TIPU PACKPBITUH TEPMUHOJIOTUH.

Ouenka «1»

1. Ortser He nmaH.



KanenmapHo-rematuueckoe miuanupoBanue B 10 kiracce
(2 yaca B Henenmto, 72 Jaca)

Ne | lara Tema Meoua- pecypcut OcHoBHoOe coepkaHue XapakTepucTHKA OCHOBHBIX BUJI0B JeSITeIbHOCTh YUUTEJIS C
n/ [ ¢ | Ypoxa Xumnu. ypoka JAeSITeJIbHOCTH 00y4aloIINXCH yueToMm padoyeil NporpaMmal
n o, IKCHEPUMEHT, BOCIIUTAHUS
a |k pacuyéTHble
u | m 3ajga4m
Tema 1. Ilpeamer opranuveckoii xumum. Teopusi crpoeHnsi opranndyeckux coefunenuit A. M. Byrieposa (5 4)
1 [Ipenmer | Ilpe3enranus BBoaHbIi MHHCTPYKTaxk 0 | Xapakmepuzoeams 0COOEHHOCTU [IpuBnekatb BHUMaHUE
opranuue | «IIpaBuna Th B TeXHUKe 0€30I1aCHOCTH B COCTaBa U CTPOCHUS OPTaHUUYECKUX oOyyarouxcs K 00Cyx/1aeMoi Ha
CKO KaOuHeTe Ka0uHeTe XUMHU BEILIECTB. ypoke uHbopMaIny,
XUMUH. XUMUW. Oprannydeckue BEIiecTBa: KnaccugunupoBars ux Ha OCHOBE aKTUBU3AIMM [T03HABATEIbHON
Jlemoncmpayuu. | IpUPOJHBIE, HICKYCCTBEHHBIE | MPOUCXOKJIECHUS U MepepadOTKHU. JIESITEIbHOCTH 00Yy4aroIuXCsl.
[InaBnenne, U CUHTETHYECKHUE. Apeymenmupogams HECOCTOSTENLHOCTh | AKIIEHTUPOBAaTh BHUMaHUE
oOyriuBaHue u Oco0eHHOCTH cOCTaBa U BUTAJIN3Ma. 00ydJaronuxcsi Ha HpaBCTBEHHBIX
ropeHue CTPOEHUS OPraHUYECKUX Onpeoename OTIUYUTENbHBIE npo0seMax, CBsI3aHHBIX C
OpraHUYECKUX BelecTB. Butanusm u ero 0COOEHHOCTH YTJIEBOJAO0POIOB. Hay4YHBIMU OTKPBITHSIMH,
BemecTB. Monenu | kpax. [lonstue 00 M3y4aeMbIMHU Ha YPOKE.
= MOJIEKYJT YTIIEBOIOPOIaX. [ToGyxnaTh 0OyJaronuXCs
o OpPraHUYEeCKUX coOII0aaTh Ha YPOKE MPUHLHUIIBI
2 COEeIUHEHNN y4eOHOW TUCITUTIIINHBI U
— Pa3HBIX KJIACCOB. CaMOOpraHu3aluu.
IToptpetsr A. M. OnuparbCsi HA )KU3HEHHBIA OTIBIT
Byrieposa, M. 4. 00yJaronuXxcs, IPUBOIS
bepuenunyca, ®. JICWCTBEHHBIC MIPUMEDPBI.
Bénepa. Co3naBatb JOBEPUTEIbHBIN
MICUXOJIOTMYECKUH KIIMMAT B
KJIacce BO BpeMs ypoKa.
dopmHupoBaTh Y 00y4aIOUTUXCS
IPAXKJIAHCKOU MO3ULINH,
CIIOCOOHOCTH K TPYZy U KU3HU B
YCIIOBUSIX COBPEMEHHOT'O MHpA.




2-3 OcHoBH | [Jlemoncmpayuu. | OCHOBHBIE NIOJIOKEHUS Dopmynuposams OCHOBHBIE TIOJIOKEHUS | AKLIEHTUPOBAaTh BHUMaHUE
bl€ [ToptpeTst TEOPUU XUMHUUYECKOTO TEOPUU XUMHUYECKOTO CTPOCHHUS o0yyaromuxcs Ha HpaBCTBEHHBIX
nojoxeH | A. M. byrnepoBa, | ctpoeHus A. M. bytneposga. npoOJeMax, CBI3aHHbIX C
ust . Opanknanga, | A. M. Byrneposa. Paznuuams NoHATHS «BAJIEHTHOCTH» U HAaY4YHBIMU OTKPBITHSIMU,
= TEOpUHU ®. A. Kekyue. BanentHocTh. CTpYKTYpHBIE | «CTEIIEHb OKUCIECHUSD. M3y4aeMbIMU Ha YPOKE.
§ XUMHYEC (opMyITbI — TOJIHBIE U CocTaBisTh MOJIEKYISIPHBIE U [IpuBnexkarb BHUMaHUE
o KOTo cokpaiénnslie. [Tpoctsie CTPYKTYpHBIE (DOPMYITBI. oOyuaromuxcs K 00Cyx/1aeMoi Ha
N CTpOEHUs (omHapHBIE) U KpaTHbIE Knaccugpuyuposams xoBaneHTHbIE ypoke uHpopMaluy,
! A. M. (1BOIHBIC U TPOUHBIE) CBSI3H. | CBS3H IO KPATHOCTH. AKTUBU3AaLMH TIO3HABATEIbHOU
byrnepo B3anMHOe BiMsiHHE aTOMOB B JIESITEIbHOCTH 00Yy4aroIuXCsl.
Ba. MOJIEKYIIE. CoznaBaTh JOBEPUTEIBHBIM
MICUXOJIOTMYECKUN KIIUMaT B
KJIACCE BO BpeMs ypoOKa.
4-5 N3omepu | JIa6. padora Nel | M3oMepsl n nuzomepusi. Obvachams IBICHUE U30MEPUU U [TpuBnexkarb BHUMaHUS K
. B NsroTtoBnenue B3alMHOE BJIMSIHHE aTOMOB B MOJIEKYJE. | OOCYXJaeMoi Ha ypoke
S OpraHu4e | MoJeyen nH(pOpMaLnY, aKTUBU3UPOBATh UX
q;)( CKOH OPraHu4eCKUX ITO3HABATEIBHOW IEATEIbHOCTH.
- XUMHH U | COETUHEHUH. Opranu3oBbIBaTh IPYyNIIOBbIE
= €€ BUJIBI. (bopMbI yueOHO e TeNbHOCTH.
2 OnuparbCsi Ha )KU3HEHHBINA OTIBIT

00yJaronuXxcsi, IPUBOIS
JICHCTBEHHBIC MPUMEDPBI.

Tema 2. YrieBogopoabl 1 X NPUPOAHbIEe HCTOUYHUKH (18 4.)




6-7 Anxansbl. | JIa6. paGora Ne2 | AnkaHsl, WIH NIPEAEIbHbIE Onpeodensame NPUHAAIEKHOCTH BellecTB | OpraHu30BbIBaTh IPYNIIOBHIE
Ctpoenn | OOHapyxeHHE YIJIE€BOIOPOIbI. K Pa3JIMYHBIM TUNaM (TIpeACTbHBIM UIH | (POPMBI y4eOHOH NesTeTLHOCTH.
e, MPOAYKTOB ['oMonoruueckuit psa HEIpeAebHBIM) U KJlaccaM OnupaThbCsl Ha KU3HEHHBIN OTIBIT
HOMEHKIJI | TOPEHUSI CBEUH. QJIKAHOB | €ro 00Ias YIJI€BOIOPOIOB. 00yyaromuxcs, pUBOI
arypa ¢dopmyna. CTpyKkTypHas Ha3zvieams UX 10 MEX1yHApOAHON JIEIICTBEHHBIE TPUMEPBHI.
[Tonyuen U30MEpPHUs YIIEPOAHOM 1IENH. | HOMEHKIIAType, XapaKTepru30BaTh [IpuBnexkarb BHUMaHUE
ue, Papukanel. Homenkiatypa CTPOCHME U CBOWCTBA BAXKHEHUIIINX oOyuaromuxcs K 00Cyx/1aeMoi Ha
CBOICTBa aJIKaHOB. XUMUYECKHE IpeJICTaBUTENIEN alKaHOB. ypoke uHpopMaluy,

= , CBOICTBA aJIKaHOB: TOpeHue, | Habarooamb N onucvléams XUMUYECKUN | aKTUBU3ALUK O3HABATEIbHOMN
05[ IIpUMEHE peaKkuuu 3aMeneHHs HKCHEPUMEHT C TIOMOIIbIO POIHOTO JIESITEIbHOCTH 00Yy4aroIuXCsl.
2 HUE. (ramoreHUpoOBaHUE), peaKIUs | A3bIKA U A3bIKA XUMHUH.
< paslioKeHUsI METaHa, 0606wamsb 3HAHUA U J€NIaTh BBIBOJIBI O
™ peaxuus JeruJpupoBaHus 3aKOHOMEPHOCTSX U3MEHEHHUS CBOMCTB

JTaHa. YIJI€BOI0POJOB B TOMOJIOTHUECKUX

Jlemoncmpayuu. I'openue psanax.

aJIKaHOB (B TOM YHUCJIE U U3 Pasnuuams noHATHS «H30MEP» U

pe3epByapa razoBoit «TOMOJIOT».

3akuranku). OTHOLIeHHE

aJIKaHOB K pacTBOpam

IepMaHraHaTa Kajuus u

OpOMHOM BOJIE.

8 Pemienue | Pemenue 3akperieHre 3HaHUuU 1 YMeHue oyenums CBOU yueOHbIE Peann3oBbiBaTh BOCIMTATEIbHBIE
3a/la4 M1 | pacUETHBIX 33/1a4 | yMEHUU. BrinonHenue JOCTHKEHHS BO3MOKHOCTH B Pa3IM4YHbIX
YIOpPaKHE pacUYETHBIX YIpPaKHEHUN. YMeHue cocmasnsime IIIaH PELICHUS BHJIaX JIEATEIbHOCTU

:r:j HUU 110 poOsIeMbl 00y4aroIuXCsl CO CIIOBECHOM
&5 TeMe YMeHne caMoCTOSTENBHO (3HAKOBOI1) OCHOBOII: pelIeHue
j «Ankan OpraHU30BBIBATh y4eOHOE AelCTBHE TEKCTOBBIX KOJIUYECTBEHHBIX U

bD».

YMmeHnue npeobpazosvieams
nH(pOpMaIMIO W3 OJTHOTO BUJA B

JPYTOM.

Ka4YC€CTBCHHBIX 3a1a4,
BBIITOJIHCHHUC BaI[aHI/Iﬁ 10
pasrpaHu4CHuIO TTOHATHH.




9- Anxensl, | /lemoncmpayuu. | HenpenenbHble Hasvisamw ankeHsl 10 MexAyHapoHOM | Peanu3oBbiBaTh BOCHUTATENbHbBIE
10 ctpoenue | [lonyuenue YTIE€BOJIOPOIbI. AJIKEHBI. HOMEHKJIaType. BO3MOJKHOCTH B Pa3IMUHbBIX
, 3TUJICHA OtuiieH. ['oMonoruyeckuit Xapaxmepuzosams C NIOMOILBIO BUAAX JEATEIIBHOCTH
M30MepU | peakiuen psan ankeHoB. CTpYKTypHasi U | POJIHOTO SA3bIKA U SI3bIKA XUMUU 00yJaromuxcsi Ha OCHOBE
s, JeruipaTanuu MPOCTPAHCTBEHHAS CTpOEHUE, CBONCTBA, CITOCOOBI BOCIIPUSTHS 3JIEMEHTOB
HOMEHKIJI | 3TaHOJIa, €r0 (reomeTprYecKas) K30MEPHS. | OJydeHHUS U 00JIACTH TIPUMEHEHUS JIEHCTBUTEIILHOCTH: aHAJIU3
aTypa TOpEHUE U [IpoMBIIITIEHHOE TTOTyYEHHUE | STHIICHA. MPOOJIEMHBIX CUTYAIHH.
[Tonydyen | oTHOmIEHUME AJIKEHOB: KPEKUHT U Habniooams, caMOCTOATEIBHO Opranu3oBbIBaTh IPYIIIOBbIE
= ue, K pacTBOpam JETUIPUPOBAHUE ATKAHOB. MPOBOJIUTH U ONTUCHIBATH XUMHYECKUI (bopmbl yueOHOM JAESTEIHHOCTH.
g CBOICTBA | mEpMaHraHara JlabopaTopHoe noJiyueHue AKCIEPUMEHT. OnupaThbCsi HAa KU3HEHHBIN OTIBIT
2 , Kanus 1 OpOMHON | ATHJIEHA — PeaKIus Yemanasnueamov 3aBUCUMOCTD MEXKTY 00yJaronuxcsi, IPUBOIS
n MPUMEHE | BOJIE. JETHApaTaIlluy dTaHoJIa. TUTIOM CTPOEHHUSI YTJIEBOJIOPOJa U €T0 JIECTBEHHBIE TIPUMEPBHI.
HUE. Peaxiuu npucoenuHeHus: XUMUYECKUMH CBOMCTBaMU Ha puMmepe | [IpuBiexaTs BHUMaHUE
ruapaTanus, JIOTUYECKUX CBSI3€H: MpeaeTbHbIN — oOyyarouxcs K 00Cyx/1aeMoi Ha
TUPOTAIOTEHUPOBAHHE, peaKIu 3aMeIIeHUs, HeTIPEACIbHBIN — | ypOKe HHPOPMAIIHH,
rajoreHupoBanue. [IpaBuino | peaknuu npucoeTMHEHUS. AKTUBU3AIMH ITO3HABATEIIHHOU
MapkoBHHKOBa. OKHCIICHUE JIESTETLHOCTH 00 YJaFOIIHXCS.
ankeHoB. KauecTBeHHBIE
peakIuu Ha HempeaeIbHbIE
yTI€BOIOPOIbI.
11- Ankangue | [lemoncmpayuu. | AlKanvueHbl, UJTU TUEHOBBIE | Haszvieams AUEHBI IO MEXKIYHAPOIHON | Peann3oBbiBaTh BOCIIMTATENBHBIE
12 HBI. Pasnoxenune YTJIEBOIOPOBIL. HOMEHKJIaType. BO3MOXKHOCTH B Pa3IMIHBIX BUIaX
Kayuykn | xaydyka npu ConpspKkEHHBIE TUCHBI. Xapaxmepuzo6amsv C TIOMOIIIBIO JISATENLHOCTH 00Y4aIOIMXCsl Ha
HarpeBaHuH, Byranuen-1,3, usonpes. POJIHOTO SA3BIKA M A3BIKA XUMUK OCHOBC BOCIPHATHS SJICMCHTOB
HCITBITAHUE Peakmus JleOGeneBa. Peakuuu | cTpoeHHe, CBOMCTBA, CITOCOOBI ACHCTBHTCIEHOCTH. aHATIH3
HpO6J'ICMHLIX CUTYyaluU.
% MIPOJIyKTOB HpI/ICOG,Z[IiIHeHI/I}I IKa/IMCHOB. | TOJTy{CHUS U o0yacTu MpUMEHEHUS OpraHI30BHIBATS TPYTHOBEIE HOPMHI
ot pa3ioXKeHus Ha Kayuyku: HaTypanbHbIH, Kay4yKOB. | yue6noit nesremsHOCTH.
i HEMpPEeNeNbHOCTh. | CHHTETHYECKUE Habnooams u onucvléams XAMUYECKHMA OMUPATHCS HA KHIHCHHBII OTTBIT
o Konnexuus (OyTanneHoBBIH, 9KCIIEPUMEHT. 00 yHaoIHXCS, TIPUBOJIS
((KayIIYKI/I». HSOHpeHOBLIfI). ENCTBEHHEIE NIPUMEPBEI.
JIa0. padora Ne3 | Bynkanuzanus Kaydyka. Co3naBath JIOBEPUTEIBHBIN
HccnenoBanue Pesuna. D00HUT. IICUXOJIOTUYECKUH KJINMAT B KJacce
CBOMCTB BO BpeMs ypoOKa.

Kay4yKOB.




13- Ankunel | /lemoncmpayuu. | ALEeTUIIEHOBBIE Hasvieamw 110 MeXIyHAPOIHON Peanu3oBbIBaTh BOCIIMTATEIBHBIE
14 [Tonyuenue YIJI€BOIOPOIbI, UM AIKUHBI. | HOMEHKJIATYPE AJIKUHBI. BO3MOXKHOCTH B Pa3/IN4HBIX BUAAX
aneTusiIeHa [Tonyyenue u npumeHeHue Xapaxkmepuzosams ¢ TOMOUIBIO JIATEBHOCTH 00YHAIOIIMXCs Ha
peaxuuein areTuieHa. XUMHUECKUE POJIHOTO SA3BIKA M A3BIKA XUMUM OCHOBC BOCIPHATIA SJICMCHTOB
oY TUIPOJIN3a CBOJCTBa allETUJICHA: CTPOEHHUE, CBOICTBA, CIIOCOOBI ﬁ;ﬁ%ﬁiﬁ;ﬁ?ﬁ;ﬁ;ﬁ;ﬂm
% KapOuJia Kanbliysl, | TOPEHUE, PEAKIIUU MOJTy4eHUS ¥ 00JIACTH TPUMEHEHUS OmNHpPATHCA Ha FKH3HEHHBIH OTHIT
= €ro ropeHue u IPUCOEIUHEHMUSL: aleTUJICHA. _ | obyuaromuxcs, mpuBOAs
o~ OTHOIIICHHE TUAPOrajoreHUpOBaHUE, Habniodame u onuceléames XAMAYCCKUI | ;1o o rpennpre HPHMEpHI.
K pacTBOpam raJIoreHUpPOBaHUE, AKCIEPUMEHT. Co31aBaTh JOBEPUTENbHBII
InepMaHraHarta ruaparanusd (peaKHI/Iﬂ Pasznnuare ocoOeHHOCTH peaKuHﬁ IICUXOJIOTUYECKUU KJIMMAT B KJjiacce
kanus 1 OpomHoil | Kydeposa). Bununxnopun, [IPUCOEINHEHUS Y AlICTUIIEHA OT BO BpeMs ypoKa.
BOJIE. MTOJIMBUHUIIXJIOPUL. TAaKOBBIX y ATHJICHA.
15- Apensl. | lemoncmpayuu. | ApoMaTHYECKHE Xapaxmepu3z06amsb ¢ IOMOLIBIO Onupatbcs Ha JKU3HEHHBIH OIBIT
16 Hccnenoanue YTIIEBOIOPOABI, HIIH apeHBI. POIHOTO SA3BIKA U SA3BIKA XUMHUH 00y4aroIMXCsl, PUBOLSL
cBOMCTB OeH3ona | beHso: ero crpoeHue, 0COOEHHOCTH CTPOCHHS, CBOMCTBA U JCHCTBEHHbIC IPHMEPEL.
C MOMOIIILIO HEKOTOPbIE (PU3NUECKUE U obnacty mpuMeHeHus OeH301a. IlpuBnexars BHUMaHNE 5
% OBITOBOTO XHMHYECKHE CBONCTBA Habnwoodams u onucvlieams o0yJaromuxcs K 00Cysk/1aeMoi Ha
x pacTBOpHUTEIIS (ropeHwue, peakun JIEMOHCTPAI[MOHHBIN XHMHIECKHIA ypoke nHdOpMartuy, 5
= «ConbBEHTY. 3aMEIICHHS — OKCIIEPHMEHT. AKTHBH3ALMH II03HABATCIIEHOH
raloreHHPOBaHHE, JESITEIbHOCTH 00Yy4aroImuxcsl.
HUTPOBAHHE), TOJyIEHHE H CoznaBaTh ,I[OB@prTGJIBHBIfI
IpPUMEHEHHE. BKCTpaKHI/IH. TICUXOJIOI'MYCCKHNH KIIMMAT B KJIaCCC
BO BpPEMsI ypoOKa.
17 [Ipuponn | Aemoncmpayuu. | llpuponnsiii ra3, ero coctaB. | Xapaxkmepuzosams ¢ TOMOLIBIO Peann3oBbIBaTh BOCINTATEIbHEIC
bIi ra3 Kapta nonesnusix | IIpeumymiectBa npupoaHOTO | POJHOTO A3bIKA U SI3bIKA XUMHUHU COCTaB M | BO3MOKHOCTH B Pa3ITMYHBIX BUJIAX
uckomnaembix PO | raza kak Ttoruivaa. OCHOBHBIC HAIPABJICHHUS HCIIOIb30BaHMs | ACATEIBHOCTH 00YHaIOIMXCsl Ha
XuMuueckas nepepaboTka ¥ nepepaboTKU IPUPOHOTO rasa. OCHOBE BOCIIPHATHS SJICMCHTOB
IPUPOJIHOTO raza: Yemanasnueams 3aBUCUMOCTD MEKITY JICCTBATCILHOCTH. aHATH3
xR . HpO6J'ICMHLIX CUTYyaluU.
5’( KOHBEPCHSI, MUPOJIH3. 00bEMamMu 100BIYHM IPUPOIHOTO T'a3a B OMHpATCS Ha KH3HEHHEIH OMbIT
o CuHres-ra3 u ero P® u GromxeToM. OBy HAOIIXCS, PHBOIS
Py UCIIOJIb30BaHUE. Haxooums B3aUMOCBS3b MEKITY JIefICTBEHHBIE TPHMEpL.

U3y4aeMbIM MaTepUalioM H OyayIien
poQecCHOHATIBHOM AEATENTFHOCTHIO.
Cobniooams TipaBUIIa HKOJIOTMUECKU
I'PaMOTHOTO MOBEACHUS U 0€30MacHOrO
oOpaleHHsl ¢ IPUPOTHBIM T'a30M.

Co3aBaTh JOBEPUTENIBHBII
MICUXOJIOTUYECKUI KINMAT B Kiacce
BO BpeMsi ypoKa.




18 Hedtb u | Jemoncmpayuu. | IlonytHblil HeTSHOMU Ta3, Xapaxkmepuzoeams cOCTaB U OCHOBHbIE | Peanu3oBbIBaTH BOCIUTATENbHbIE
ciocoObl | Komnekuus €ro coCTaB U (ppaKkuuu — HaIpaBJICHUS UCIOIb30BAHUA U BO3MOXHOCTH B Pa3JIMIHbIX BUAAX
eé «Hedts 1 ra3oBbIii OCH3UH, IPOTIaH- nepepaboTKu HEPTH. AeATENBHOCTH 00YYaOIIMXCs Ha
nepepab | HeTENPOAYKTE» | OyTaHOBas, CyXOH ras. Vemanaenusame 3aBUCUMOCTD Mexy | OCHOBC BOCHPHATII S/ICMCHTOB
OTKH. , Hedrs, e€ coctaB u o6wéMmamu 100619 HEPpTU B PD 1 ACHCTBHTCIIBHOCTH. aHaTH3

= HpO6J’IeMHI>IX CUTyaluu.

°§( BI/II[GOU(bpaFMeHTI)I nepepaboTKa U NEPEroHKa, OIO/IKETOM. ONMpaThCs HA KUBHEHHbH OITbIT

3 U CIIal[Ibl KPEKHHT, pu(OPMHHT. Haxooums B3aMMOCBS3b MEKITY } 06YUAIONTHXCA, IPHBOIA

o «Ileperonka Hedrenponykrel. OKkTaHOBOE | H3y4aeMbIM MaTEpUAIIOM U OyLyIIeit JIeHCTBEHHbIE TIPHMEpBL.

HehTHY. quCciIo OCH3MHA. podecCHOHATLHOM IS TEIIEHOCTHIO. Co31aBaTh JOBEPUTENbHBII

Cobarooams ipaBuUila IKOJIOTUYECKU MCUXOJOTHYECKUI KITMMAT B KIIACCE
rPaMOTHOTO MOBEAEHUS U OE30MIaCHOTO | BO BpeMs ypoKa.
oOpallleHus ¢ HepTeNnpOAYKTaMH B OBITY
Y Ha POU3BOJICTBE.

19 Kamenn | lemoncmpayuu. | VickomaeMmslii yroJb: Xapaxmepuzoeame IPOUCXOKICHUE U Peann3oBpiBaTh BOCIIUTATENBHBIC
piil yrosb | Komnexnus AHTpAIUT, KAMEHHBIM, OCHOBHBIC HaIIpaBJIEHUS UCIIOJIL30BaHUs | BOSMOKHOCTH B Pa3JINYHBIX BUIaX
U €ro «KameHHbIN Oype1ii. KokcoBanue U niepepaboTKN KaMEHHOTO YTJIsl. JIeATENbHOCTH 00YYaIOUIMXCs Ha
nepepad | yross u KaMeHHOro yris. KokcoBelll | Yemanasaueams 3aBUCUMOCTL MEXKIY OCHOBC BOCIIPHATHA SICMCHTOB
OTKa. MIPOJIYKTHI €T0 ra3, aMMHuaydHas BoJa, 00bEMamMu 100BIYM KAMEHHOTO YIJIS B JICCTBATCILHOCTH. aHATH3

MPOOJIEMHBIX CUTYaIIHH.
= nepepadboTKI». KaMEHHOYT0JIbHAas CMOJIA, P® u GromxeToM. OMHPATHCH HA KUSHEHHBIH OMBIT
3} BI/IL[eO(bParMeHT Kokc. ["'azudukamnus u Haxooumwb B3aMOCBSI3b MEXTY } 06y TAIIHXCA, TIPHBOLA
0 bl U CJIANIbI KaTaJInTHYECKOE U3y4aeMbIM MaTepHajoM 1 Oyayiuein JIEHCTBEHHBIC TIPHMEpHL.
= «Kokcoxummueck | ruipupoBaHue KAMEHHOTO po(eCCHOHATIBHOMN 1€ TENbHOCTBIO. Co31aBaTh JOBEPUTENBHBII
oe YTJIS. Cobnro0ams IpaBuiIa SKOJOTHIECCKH ICHXOIOTHYECKII KITHMAT B KJIacce
MIPOU3BOJICTBOY. IPaMOTHOTO MOBEJCHUS U O€30IIACHOTO | BO BpeMs ypoKa.
oOpaleHns ¢ KAMEHHBIM YIIIEM U
IPOAYKTaMH KOKCOXUMHUYECKOTO
IIPOM3BOJICTBA B OBITY U
IPOMBIIIJICHHOCTH.
20- IToBTOpE TectupoBanue, pelieHue Boinonnsams TeCTHI, peliaTh 3aJ1a491 U Peanu3oBbIBaTh BOCIUTATEIBHBIE
21 - HUE U 3a71a4 U YIIPaXHEHUH 110 YIPaXHEHUSA 110 TEME. BO3MOKHOCTH B Pa3/IMIHBIX BUIAX
) 0000111eH TEME IIposooums oyenky cOOCTBEHHBIX ACATENBHOCTH, 06}"1%}011114"051 co
- e JIOCTIKEHNIT B YCBOCHHH TEMB. CJIOBECHOH (3HAKOBOI) OCHOBOM:
S'|> Koppexmuposams cBoM 3HaHUS B CHCTEMATH3AIM yIeOHOro

COOTBETCTBUU C TJIAHUPYEMBIM
pe3ynbTaTOM

Matepuala.




22 Pemrenne | Pemenue 3aKperieHre 3HaHUM U YMmenue oyenums cBOM yueOHbIE Peanu3oBbIBaTh BOCIIUTATEIIBHBIE
3a/la4 U | pacyeTHBIX 3a/1a4 | yMeHuil. BeinonHenue JOCTUKEHUS BO3MOYHOCTH B Pa3JIMUHbIX
. YIPaKHE YIPAKHEHUM. YMeHue cocmasnsamey IIaH PELICHUS BHUJIaX JIEATEIBbHOCTU
5 HUH 10 poOIeMBbI 00y4Jaromuxcs CO CIOBECHON
q;")( TeMe YMeHue caMoCTOSITEIbHO (3HAaKOBOI1) OCHOBOM: pelIeHne
— «Hermpen op2anu306v16amsb y4eOHOE NeUCTBUE TEKCTOBBIX KOJIMUYECTBEHHBIX U
- €JIbHBIC YMmenue npeobpazosvisams KAa4eCTBEHHBIX 3a]1a4,
YIJIEBOJO UHPOPMALIMIO W3 OJHOTO BHJIA B IPYTO#l | BHITIOJTHEHUE 3aIaHHH 1O
poabI» pa3rpaHUyYEHUIO TOHATUH.
23 KonTtpouabHnas padora Ne 1 «Teopusi crpoenuns oprannveckux coeannenuii A.M. byrtieposa. [ToOyx1aTh oOyuarouxcs
c;} Yraesonopoasn» coOmoaaTh Ha YpOKe MPUHIUIBI
N y4aeOHOMU UCIAIUINHBI u
CaMOOpraHu3anyu.
Kucaopoaconep:xamme oprannyeckue peniecrsa (224.)
24- Ypok- Pemrenne Pemrenne pacueTHsIX 3a/1a4 YMmeHnue oyenums cBOU yueOHbIE Peanu3oBbIBaTh BOCIIUTATENIBHBIE
27 yIOpaXKHE | pacyeTHBIX 33/1a4 | HA YCTAaHOBJIEHUE JOCTHKEHUS BO3MOYKHOCTH B Pa3IU4HbIX
HUE 10 XUMHUYECKOH hOopMyIIbI YMenue cocmasnsamp IIIaH PELICHUS BHJIaX JIEATEIbHOCTU
perieHu BEIIIeCTBa M0 MaCCOBBIM poOIeMbI 00yJaronuxcsi Co CIIOBECHOM
= 10 JIOJISIM 3JIEMEHTOB YMeHne caMOCTOSATEIBHO (3HAKOBOI1) OCHOBOII: perIeHue
QE pacuéTH Pemenne OpraHu30BBIBATH YU€OHOE IEHCTBHE TEKCTOBBIX KOJIMYECTBEHHBIX U
g BIX 3a7a4 9KCIEPUMEHTANBHBIX 33/a4. | YMEHHE npeobpasosulieams KayeCTBCHHBIX 3a/1a4,
< Ha BBIBOJL UH(POpPMALMIO U3 OJHOTO BUJIA B IPYroil | BHIMIOJIHEHUE 3alaHUH 1O
:-I MOJIEKYI pa3srpaHUYECHUIO IOHATU.
— SIPHOM
hopmyn
BI
BEILECTB

a.




28- Onnoaro | Jemoncmpayuu. | PynxknyoHaabHas Ha3zvieams ciupThl IO MEXAYHAPOAHON | Peann3oBbiBaTh BOCIUTATENBHBIE
29 MHBIE Oxucnenue THAPOKCUIIbHAS I'PYIIIIA. HOMEHKIIAType. BOSMOXKHOCTH B Pa3sIMIHBIX BHIAX
CHOUPTHL. | CIUPTa B ['omonoruueckuii psn Xapaxkmepuzosams ¢ TOMOUIBIO JIATEBHOCTH 00YHAIOIIMXCs Ha
anbaerus. Jlao. HpENEIbHBIX OJHOATOMHBIX | POJHOTO S3BbIKA U S3bIKA XUMHHU OCHOBC BOCIPHATIA SJICMCHTOB
padora Ned. cnupToB. M3omepus CTPOEHHUE, CBOICTBA, CIIOCOOBI JICCTBUTCILHOCTH. aHAIIH3
MpoOIEMHBIX CUTYaIHH.
CpaBHeHue MOJIOXKEHUS MOJTy4eHUS ¥ 00JIACTH TIPUMEHEHUS 0
. pTaHU30BBIBATH TPYNTIOBBIC ()OPMBI
= CKOpPOCTH (GyHKIMOHATBHON TPYIIIIHL. MPEJICTBHBIX OJHOATOMHBIX CITUPTOB VaCOHOR NEATETBHOCTH,
3l ucnapenus Boasl | BomopoaHas CBS3D. Knaccugpuyuposams cnimpTsl 0 UX OmMHPATHCS HA FKHIHCHHBIH OMBIT
0 W 3TaHOJIA. XUMHUYECKUE CBONCTBA ATOMHOCTH. 06yuaoLMXCs, IPUBO/IS
8, CIIUPTOB. AJbJIErUAHAS Habnooamsb, caMOCTOSITEILHO NeiiCTBEHHBIE TPHUMEpBL.
< rpymnmna. Peakuus MIPOBOJIMTH U OTMCHIBATH XUMUYICCKHMA Co3paBaTh 1OBEPUTEIbHBIH
-~ STepUPHUKAIINHN, CIIOKHBIC IKCIIEPUMEHT. MICMXOJIOTMYECKHI KJIMMAT B KJIacce
s¢upsl. [Ipumenenune BO BpeMsl ypoKa.
cnupToB. [lelicTBue
METHJIOBOTO ¥ STHIJIOBOTO
CIIHPTOB HAa OPTaHU3M
YeNoBeKa.
30 Msuoroat | /lemoncmpayuu. | MHOTOAaTOMHBIE CIIUPTHI. Knaccuguyuposams cumpThl 10 UX Peann3oBbIBaTH BOCIIUTATEIBHBIC
OMHBIE KauectBennas ODTWIEHTJIMKOIb. [ TIMIIEpUH. | aTOMHOCTH. BO3MOYXHOCTH B PA3TMYHBIX BUAX
CIIUPTHI. | peaKIus Ha [Tonyyenue u XuMU4YECKHE Xapaxmepuzo6amuv ¢ TIOMOIIBIO JISATENLHOCTH 00Y4aIOIMXCsl Ha
MHOTOaTOMHBIE CBOMCTBA MHOTOATOMHBIX POJIHOTO SA3BIKA M A3BIKA XUMUK OCHOBC BOCIPHATHS SJICMCHTOB
w CTINPTHI. crimproB. KadecTBeHHas CTpPOCHHE, CBOWCTBA, CIIOCOOBI HeH%TBHTem’HOCTH: aHam3
5 Jla6. padora Ne5 | peakius Ha MHOTOATOMHbBIE | TIOJYYEHUS U 00JIACTH IPUMEHEHHUS gpo FIGMBIX CHTYaLIMH.
=4 PTaHU30BBIBATH TPYIIIOBbIE (HOPMBI
0 PactBopumocTh CUPTHI. AHTU(DPU3BL. MHOTOQTOMHBIX CIIUPTOB. yaeGHOR MEATTHHOCTH,
0 [IIMLIEpUHA B Hoenmughuyuposamo MHOTOATOMHBIC OMUPATHCS HA KHHCHHBII OTTBIT
BOJIE. CIUPTHI C MOMOIIBIO0 KAYECTBEHHOU 00 yHaOIIMXCS, TIPUBOJIS

peaKIuu.

Habnwooams, caMOCTOATEILHO
IPOBOJIMTD U ONMUCHIBATH XUMUYECCKHI
9KCIIEPUMEHT.

JIEWCTBEHHBIE TPUMEPHI.

Co3aBaTh JOBEPUTEIBHBII
MICUXOJIOTUYECKUI KJINMAT B Ki1acce
BO BpeMsl ypoKa.




31- ®enoiu. | lemoncmpayuu. | GeHom, €ro CTPOEHUE, Xapaxmepuzosams C NIOMOILBIO OnupaThbCsl Ha )KU3HEHHBIN OTIBIT
32 PactBopumMocTh MOJIy4eHUE, CBOWCTBA U POJIHOTO SI3bIKA U SI3BIKA XUMUU 00y4JaroIUXCsl, MPUBOIS
(enoua B BojIC npuMeHeHne. KauecTBeHHbIE | 0COOSHHOCTH CTPOCHHS M CBOMCTBA JIEHCTBEHHBIC TTPUMEPBHI.
IpU OOBIYHOM peakiuu Ha GEHOI. ¢deHoNIa Ha OCHOBE B3aUMHOTO BIIUSHUSL | Pealn30BBIBATh BOCIUTATEIHHBIE
TeMIiepaType u B3aumHOe BIUsSIHUE aTOMOB B | aTOMOB B MOJIEKYJIE, & TAKXKE CIIOCOOBI BO3MOYHOCTH B Pa3IMIHBIX
. IIPY HATPEBAHHUH. | MOJICKYie (peHoma. MOJTy4eHUS ¥ 00JIACTH TIPUMEHEHUS BHJIAX JCSITEILHOCTH
QE KauectBennsie ¢deHoa. 00y4aroIUXCsl CO CII0BECHOM
0 peakuuu Ha Habnwooams n onucvieamo (3HAaKOBOI1) OCHOBOM: pelieHne
o benom. JEMOHCTPAIIMOHHBI XUMHYCCKUN TEKCTOBBIX KOJIMUYECTBEHHBIX H
- HKCIIEPUMEHT. Ka4yeCTBCHHBIX 3a/1a4,
Cobnto0ams IpaBuiIa YKOJIOTHUECKH BBITIOJTHEHHE 3aJ[aHUH TI0
rPaMOTHOIO U OE30MaCHOTO OOpaleHus] | pa3srpaHUYECHUIO MTOHSATHUI.
C TOPIOYUMH U TOKCHYHBIMH
BELIECTBAMU B OBITY M OKpYXKalolIei
cpene.
33- Ansaern | lemoncmpayuu. | Anpneruasl. @opmansnerus | Xapaxkmepuzosams ¢ TOMOLIBIO Peanmu3oBbIBaTL BOCIIUTATEILHEIE
34 TTBL. KauectBeHHbIC W areTalIbJIeT /I, POJTHOTO SI3bIKA U SI3bIKA XUMUHU BO3MOYHOCTH B Pa3JINIHBIX
peakuu Ha XUMHUYECKUE CBOMCTBA 0COOEHHOCTH CBOMCTB (hopMasibieTHa | BUAAX JACSITEIBHOCTH
QJTBJICTHJIBI. anpaeruoB. KauecTBeHHBIE | W alleTalIb/IeTHa Ha OCHOBE CTPOCHHUSI 00ydaroluxcst Ha OCHOBE
peaKkiuu Ha ajlbJeT U/ bl MOJIEKYJI, CIOCOOBI OTYYEHHS U UX BOCITPUSTHS SIIEMEHTOB
. Peakuuu nmonukoHaeHCaMU. | 0OJACTH MPUMEHEHHUSL. JEHCTBUTENILHOCTH: aHAJIU3
5 KapOonunbsHas rpynmna. Habnwoamo, onucvieams u nposooums | IPOOIEMHBIX CUTYaIIHM.
cLE KeTtons!l Ha mpumepe XUMHYECKUI SKCITEPUMEHT. [IpuBnekatb BHUMaHUE
= areToHa. NnenTudunupoBath aabIeTuibl C 0o0yyJaronuxcs K 00CyxaaemMoi Ha

TIOMOIIIBI0 KaYeCTBEHHBIX PEAKIINH.
Cobnto0ams IpaBUiIa SKOJOTHIECCKH
IPaMOTHOTO U 0€301MacHOr0 0OpaICHHS
C TOPIOYMMH U TOKCUYHBIMH
BEIICCTBAMU B OBITY ¥ OKPYKAIOIICH
cpere.

ypoke uHpopMaluy,
aKTUBU3AIMH [T03HABATEIbHON
JIESTEIbHOCTH 00Yy4aroIuxcsl.




35- Kap6oHno | Jemoncmpayuu. | IlpenenbHble OMHOOCHOBHBIE | Xapakmepu306amb ¢ IOMOIIBIO Peann30BbIBaTH BOCIIUTATEIBHbIC
36 BBIC IIpencraBurenu KapOOHOBBIE KHCIIOTHI, HX POIHOTO SA3BIKa U SA3bIKA XUMHUH BO3MOXHOCTH B Pa3JIMIHbIX BUAAX
KHMCJIOTBI | Pa3IM4HbBIX TOMOJIOTHYECKUU P, 0COOCHHOCTHU CBOMCTB KapOOHOBBIX JICATENBHOCTH 00YYaIOLIMXCS Ha
170 KJIACCOB [PEICTABUTEIH, HX KHCIIOT Ha OCHOBE CTPOCHHS UX OCHOBC BOCIIPHATHS S/ICMCHTOB
CTpoeHHe | KapOOHOBBIX HOJTydeHHE ¥ IPUMEHEHHE. | MOJIEKYII, @ TAKKE CIIOCOOBI TONydeH s HGH%TBHTGHI’HOCTH: aHamms
, KHUCIIOT. XHUMHUYECKHE CBOMCTBA u 06HaCTE/I IIPUMEHEHUSI MyPaBbUHOM U g%iaiif?iisﬁ?ﬁo@iﬁosme (bopMB!
i} kinaccud | Jlag. padora Ne 6 | KapOOHOBBIX KHCIIOT. YKCYCHOM KHUCIIOT. VaCOHOR NEATETBHOCTH,
= WKaIys, meumqecxne Peaxnus srepudukanum. Pasnuuams ob1uee, OCO6GHHO? u OmMHPATHCS HA FKHIHCHHBIH OMBIT
= HOMEHKII | CBOICTBa ¢/IMHUYHOE B CTPOCHUU U CBOMCTBAx 00y4aromuXcs, TPUBOJIS
; aTtypa, YKCYCHOM OpraHu4yecKux (MypaBbHUHOU U NeiiCTBEHHBIE TPHUMEpBL.
— N30MEPHA | KUCIIOTHL YKCYCHO) ¥ HEOPTAaHUYECKUX KUCIIOT. Co3znaBaTh TOBEPUTENBHBIH
A1, Habnwoamw, onuceieams u nposooums | ICUXOIOTMYECKMI KIMMAT B KJIacce
XUMUYECKUN IKCIIEPUMEHT. BO BPCMi ypOKa.
Cobnto0ams IpaBuiIa YKOJIOTHUECKH
IPaMOTHOTO U GE301acCHOTO OOpaIeHHs
C TOPIOYMMH ¥ TOKCHYHBIMHU
BEIIECTBAMU B OBITY U OKpYXKaloIIe
cpeze.
37 Cnoxusl | lemoncmpayuu. | Peakuus srepudukanuu. Paznuuamo peakuum srepudukanuy Kak | Peanrn3oBeBaTh BOCIIUTATENLHbIE
e a¢upsl. | Komnekuns CrnoxHble 3¢upsbl. 00paTrMOii OOMEHHBIN MPOLIECC MEXKy | BO3MOXKHOCTH B PA3JIMYHBIX BUIAX
CJIOKHBIX 3(hUpPOB KUCIIOTAMU U CIIUPTAMHU. ACSITENBHOCTH O0Y4aIOIINXCsl Ha
PACTHTENHLHOTO Ha ocHOBe peakiu >TepuuKauun OCHOBC BOCIPHATIA 57CMCHTOB
Macina Jla6. Xapakmepu3oeams COCTaB, cBoiicTa | ACHCTBHTCIRHOCTH. aHATI3
= abora Ne7/ 00J1aCTH IPUMEHEHUS CIIOKHBIX MPOOJCMHEIX CHTYaLlHH.
5 p p OpraHu3oBBIBATH TPYIIIIOBBIE (POPMBI
) Onpeznenerne 5¢upos. y4eOHO! JeATeNbHOCTH.
of HenpeAeabHOCTH. Ha(SJIIO/:[aTLi ONMCHIBATH U MPOBOAUTH OMUPATHCS HA KHHCHHBII OTTBIT
— XUMUYECKUH HKCIIEPUMEHT.

Cobnro0ams IpaBUiIa SKOJOTHIECCKH
IPaMOTHOTO U 0€30MacHOT0 OOpaICHHS
C TOPIOYMMH U TOKCUYHBIMH
BEIIECTBAMU B OBITY ¥ OKPYKAOIICH

cpene.

00yJarOIIIXCS, TIPUBOJIS
JIEWCTBEHHBIE TPUMEPHI.

Co3aBaTh JOBEPUTEIBHBII
MICUXOJIOTUYECKUI KJINMAT B Ki1acce
BO BpeMsi ypoKa.




38 Kupsi Jemoncmpayuu. | )Kupsl, uxX cocTaB U Xapaxmepuzoeams 0COOEHHOCTU Peann3oBbIBaTH BOCIIUTATEIbHbIC
Komnexmus TUIPOIN3 (KUCIOTHBIA U CBOJCTB )KMPOB Ha OCHOBE CTPOCHHS UX | BO3MOKHOCTHU B Pa3IMUHBIX
xkupoB. OOpasubl | meno4yHoi). Mbuia. MOJIEKYII, a TaKXkKe Kiaccuuxanmm BHJIaX JIEATEIbHOCTU
TBEPIOTO U I'uapupoBanue KupoB KHUPOB I10 UX COCTABY U oOyyaromuxcs Ha OCHOBE

) KHJIKOTO MbLIA. IPOMCXOXKACHUIO U IPOU3BOJICTBO BOCTIPHUSTHS SJIEMEHTOB

% TBEPIIBIX JKUPOB HA OCHOBE JEHCTBUTEIIHOCTHU: aHAIH3

= pPacTUTEIbHBIX MACEIL. pOOJIEMHBIX CHUTYalUH.

@ IIpuBnekarb BHUMaHKE
oOyuaromuxcs K 00Cyx/1aeMoi Ha
ypoke uHbopMaInu,
aKTHBH3AIMH TO3HABATEIILHOM
JIESITEIbHOCTH 00Y4aroIuXCsl.

39 Yrneson | Aemoncmpayuu. | Yraeoasl. MoHocaxapuasl. | Xapaxmepuzogamsb COCTaB yriIeBOJOB. Peann3oBbiBaTh BOCIIUTATEIBHBIE

Bl BsanmonetictBue | I'1rox03a Kak KinaccudumnupoBaTs X Ha OCHOBE BO3MOXHOCTH B Pa3JIMYHBIX BUIAX
['mroko3a | TIIFOKO3BI C anpaerugocnupt. CopouT. CIOCOOHOCTH K THUAPOITHU3Y. JeATENEHOCTH 00Y4alOIKUXCs Ha
. THAPOKCUIOM MOIOUYHOKHCIIOE 1 Onucvieams CBOWCTBA TTIIOKO3EI KaK OCHOBE BOCIPHATHS SJICMCHTOB

- [Tonstue | meau(Il) kak CHUPTOBOE OpOXKEHHE. BELIECTBA C JBOMCTBEHHON (yHKIMEN AICHETBHTCIREOCTH: aEATH3

5 00 anpaerugocnupta | ®oTOCHUHTE3. (aypierugoCTIMpTa). MPOONEMHEIX CHTYAUHH.

5 OpraHu3oBBIBATH TPYIIIIOBBIE (POPMBI

N yraesoja | JIa. pa6ora Ne8 Haémodamzz, ONUCHIBAMb U NPOBOOUMb R T s ——

S X. KauectBennas XUMHYECKUN HKCIIEPUMEHT. OMUPATHCS HA KHIHCHHBII OTTBIT

MoHocax | peakuus Ha Cobarooams ipaBUila TEXHUKU 06 yUaIOIIMXCA, TIPHBOJ
apuIbl. Kpaxmait. 0€30MacHOCTH TMpH paboTe B KAOMHETE JeiiCTBEHHBIE PHMEpBL.
XUMHUHN Co3naBaTh JTOBEPUTEITLHBIH
TICUXOJIOTTUCCKUN KIIMMAT B KJTacce
BO BpPEMsi yPOKa.

40 5 Hucaxap Hucaxapunel. Caxapo3a. Yemanasnueams mexiipeiMeTHbIe Peann3oBbIBaTh BOCIUTATEIbHBIC

= 1791158 CBSI3M XUMUU U OHOJIOTUH Ha OCHOBE BO3MOYHOCTH B Pa3IM4YHbIX

S PacKpBITUSI OMOJIOTHYECKOH PO U BUJIAX JCSTEILHOCTH

XUMHUYECKUX CBONCTB BaXKHEHIITNX
MIPEACTaBUTENICH MOHO-, TU- U
MOJIMCAaXapHJIOB.

Habawoams, onucvieams u nposooums
XUMHUYECKUN IKCIICPUMEHT.
Cobniooams TipaBUiIa TEXHUKU
6e301acHOCTH IpH padoTe B KaOuHeTe
XHUMHUH.

00ydJaromuxcs Ha OCHOBE
BOCIIPUSTHS DJIEMEHTOB
JCWCTBUTEIBHOCTH: aHAJIH3
NpOOIEMHBIX CUTYaIHH.
[IpuBnexkaTh BHUMaHUE
oOyyaromuxcs K 006cyxaaeMoi Ha
ypoke uHpopMaru,
aKTHBU3AIIMH IO3HABATEIbHON
JeATENILHOCTH 00yJatOINXCS.




41 ITonmucax | JIa6. pa6ora Ne9 | Ilonmcaxapunabl: Kpaxmail, Yemanasenueams MexnpeMeTHBIE Peann3oBbIBaTH BOCIIUTATEIbHBIC
apubl. Oo6napyxenue LIEJUTIONI03A. CBSI3M XUMUU ¥ OMOJIOTUN HA OCHOBE BO3MOXXHOCTH B Pa3IMIHBIX BUIAX
Kpaxman | xpaxmaia B PacCKpBITHS OMOJIOTUYECKON POJIH U AEATENBHOCTH 00YYaOIIMXCS Ha
u HPOIYKTax XUMUYECKUX CBOUCTB BaKHEHIIIMX OCHOBC BOCIIPHATHS S/ICMCHTOB
LEJUIIONI0 | TUTaHUS IpeJICTaBUTENEH MOHO-, IU- U JICHCTBUTCIILHOCTH. aHALI3
MpOOIEMHBIX CUTYaIHH.
§ " g%iﬁgzziﬂzz.ucweamb U npo8OOUNYb OPaiH30BLIBATS IPYIINOBHIE POPMEI
IS XI/IMI/I‘ICCKI/II‘/'I’ SKCIIEPUMEHT ’ YCOHOI ACKTENBHOCTH. .
. OHI/IpaTBCﬂ Ha )XU3HCHHBIN OIIBIT
Cobnto0ams ipaBuiia TEXHUKH 00yuaroIumXcs, NPUBO/IS
0€30MacCHOCTH NP paboTe B KAOMHETE J€ACTBEHHBIE TPUMEPBL.
XVMMUHU. Co3naBaTh JTOBEPUTETHHBII
IICUXOJIOTHMYCCKUHU KJINMAT B KJIaCCe
BO BpPEMsi ypOKa.
42 Pemienue | Pemenue 3aKkperuieHne 3HaHul 1 YMeHue oyenums CBOU yueOHbIE Peann3oBbiBaTh BOCIMTATEIBHBIE
3a/1a4 110 | pacyeTHbIX 3a/1a4. | yMeHuil. BeinoaHenue JTOCTHKCHHS BO3MOJKHOCTH B Pa3IMYHbBIX
TeMe pacyeTHBIX yIpakKHEHUH. YMenue cocmagnsams 1i1aH penieHus BUJIAX JESITEIbHOCTH
5 «Kucmnop poOIeMbI 00yJaronuxcsi Co CIIOBECHOM
= 0JIcCoJIED YMeHne caMoCTOSATEIHHO (3HAaKOBOI) OCHOBOM: pelieHne
~ xKamue opeaHu3068vi6amb yieOHOE JIeHCTBUE TEKCTOBBIX KOJIMUECTBEHHBIX U
BEILIECTB Ymenue npeobpazosvisams KAaueCTBEHHBIX 33]1a4,
a». uH(GOPMALIMIO U3 OJHOTO BHJA B IPYroM | BHIMOJIHEHUE 3aJJaHUH 110
pa3rpaHUYECHUIO TTOHATHUH.
43- [ToBTOpE TectupoBanue, pemeHue Buinonnsims T€CTHI, peliaTh 3a7a4M U Peann3oBbiBaTh BOCIMTATEIbHBIE
44 HUE U 3a/1a4 ¥ yIpaXHEHUH 110 YOPAKHEHUS IO TEME. BO3MOKHOCTH B Pa3IM4HbIX
0000111eH TEME Ilposooums o1ieHKy COOCTBEHHBIX BUAX JIE€ATEIHHOCTH
ue JOCTHKEHUI B YCBOCHUH TEMBI. 00y4aroIuXCsl CO CIOBECHOM
= Koppexmupoeams cBOU 3HaHUS B (3HAKOBOI1) OCHOBOI1: BBIBOJIBI U
fl COOTBETCTBUU C IJIAHUPYEMBIM JTI0Ka3aTenbCTBO (POpMyII, aHAIIN3
N pe3ynbTaToOM dbopMyi, perieHre TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 33]1a4,
BBITIOJIHEHHE 3aJaHUI 110
pa3rpaHuYeHUIO MOHSATUH.
45 - KonTpouabnas padora Ne 2 mo teme: «Kucjoponocoaepxamnue opraHnyecKie BemecTBa [ToOyxnath oOyyJaromuxcs
g cobOmoaTh Ha ypOKe MPUHIUIIBI
@ yueOHOM JUCLHUILINHBI u
caMOOpraHu3aIuu.

A3oTcojep:kanme oprannyeckue pemiecrna (154.)




46- Pemenue | Pemenue YcranoBienue GopMynbl U | YMEHUE oyeHums CBOH yueOHbIC Peann3oBbiBaTh BOCIIMTATEIBHBIE
47 3azad. pacueTHBIX 3ajjay. | CTPOCHHUS BELIECTBA. JIOCTH>KCHHST BO3MOJKHOCTH B Pa3IMUHbBIX
— YMeHue cocTaBisaTh IUIaH PELICHUS BHJIaX JIEATEIbHOCTU
g poOIIEMBI 00yuaroLMxcs Co CIOBECHOM
I, YMeHne caMoCTOSATEIbHO (3HAaKOBOI1) OCHOBOM: pelIeHne
g’ op2anu306vi6ams y1eOHOE JIeHCTBUE TEKCTOBBIX KOJMYECTBEHHBIX U
YMmenue npeobpazosvisams KayeCTBEHHBIX 3a/1a4,
UHPOPMAILIMIO U3 OJJHOTO BHJIA B BBIIIOJIHEHHE 33/1aHUI IO
JIPYTOM. pasrpaHU4YeHUIO TOHATUH.

48 Awmunpl | JIa0. paGora AmuHorpymnmna. AMUHBI Xapaxmepuzoeams ¢ TOMOIIbIO Peann30BbBaTh BOCIIMTATEIBHbIC
Nel0 npenenbHbIC U POIHOTO SA3BIKA U SA3BIKa XUMHUH BO3MOXHOCTH B pa3JIMIHBIX BUAAX
NsroroBnenue apOMAaTHUYECKHE. 0COOEHHOCTH CTPOCHHUS U CBOMCTB JeATENEHOCTH 00Y4alOIKUXCs Ha
MOJIEJIEH AMUHOB. | XMMHYECKHE CBOMCTBA U aAMUHOB, HA OCHOBE B3aMMHOTIO BiusHus | OCHOBC BOCIPHATI SJICMCHTOB

» MMPUMEHEHNE aMUHOB. aTOMOB B €r0 MOJIEKYIIE, JICHCTBATCILHOCTH. aHATH3
S Konnekuust aHUIMHOBBIX Cobarooams TipaBUila IKOJIOTUYECKU MPOOJEMHEIX CHTYAILHi.
5 Kpacurenen. TPaMOTHOTO U 6€30macHOTO OOpaIeHus OpraHHE OBBIBATS IPYIIIOBHIE GOPMbI
s y4eOHOH JAeSTEeNbHOCTH.
P C FOPIOIMMH M TOKCHHBIMA Onupatbes Ha )KU3HEHHBIN OIBIT
BEIIECTBAMU B OBITY U OKpYXKaromien 00y4aromuXxcs, MPUBOIS
cpene JIEWCTBEHHBIE TPUMEPBI.
Co3naBaTh JTOBEPUTETLHBII
TICUXOJIOTTUCCKUN KIIMMAT B KJTacce
BO BpEMsl ypOKa.

49 AnnnuH | lemoncmpayuu. | AuvwnuH. [lonyuenue Xapakmepuzoeams C IOMOIIBIO Peann3oBbiBaTh BOCIMTATEIbHBIE
IToptper H. H. aMHHOB. Peakuust 3uHuHa. POIHOTO SI3bIKA U SI3bIKa XUMUU BO3MOYKHOCTH B Pa3JIMYHBIX
3UHUHA. O0COOCHHOCTH CTPOCHHUS U CBOICTB BHJIaX JI€ATEIbHOCTU

AQHWJINMHA, a TAKKE CIIOCOOBI MONydeHHsI | oOydaronuxcs Ha OCHOBE
= 1 001acTy MPUMEHEHUS aHUJIMHA. BOCIIPUSTHS 3JIEMEHTOB
= Apaymenmuposams 4yBCTBO TOPIOCTH JICHCTBUTEJIBHOCTHU: aHAJIU3
ﬁ 3a JIOCTUKEHUS OTEYECTBEHHOM MPOOJIEMHBIX CUTYaAIUH.
N OpraHUYeCKON XUMHH. [IpuBnekarb BHUMaHHE

oOyuarouxcs K 00Cyk/1aeMoi Ha
ypoke uHpopMaruu,
AKTMBH3aIMH [I03HABATEILHOM
JESTENIbHOCTH 00YJarOIuXCsl.




50- AMUHOK | [lemoncmpayuu. | AMUHOKUCIIOTHI KaKk Onucvieams CBOMCTBA aMHUHOKHCIIOT KaK | Peann3oBbIBaTh BOCIIUTATEIBHBIE
o1 ucnotel. | CBolicTBa amQoTepHbIe OpraHnveckue | OM(pyHKINOHATBHBIX aM(pOTEPHBIX BO3MOKHOCTH B Pa3JIM4HbIX
[JIMLIKHA. coeluHeHus. | uuuH. COEIMHEHU. BUJIaX JESTEIBbHOCTH
= Peakuus nonukonnencauuu. | Yemanasausames MexnpeaMeTHbIE oOyyaromuxcs Ha OCHOBE
5 [lenTunnas cBs3b. CBSI3U XMMUU 1 OMOJIOTUU Ha OCHOBE BOCIIPUSATHS FJIIEMEHTOB
QE PACKpBITHSI OMOJIOTHYECKOU POJIU U JICACTBUTEIIBHOCTH: aHAJIN3
< XMMHYECKUX CBOMCTB aMUHOKHUCIIOT. POOJIEMHBIX CUTYalUH.
B IIpuBnekarb BHUMaHKE
o oOyuaromuxcs K 00Cyx/1aeMoi Ha
ypoke uHbopMaInu,
aKTUBU3AIMK [T03HABATEIbHON
JIESTEITLHOCTH 00YUaIOIINXCS.
52- benxku. Jemoncmpayuu. | IlepBuynas, BTOpUYHas, Onucvliéams CTPYKTYpBI U CBOMCTBA Peann30BbIBaTH BOCIHTATENbHbIE
53 [IBeTHBIE TPETUYHAs! CTPYKTYPbI 0eNKoB KaKk OMOTIOJIMMEPOB. BO3MOXXHOCTH B Pa3IMIHBIX BUIAX
peakuu 6enkoB. | 6enkoB. KauecTBeHHBIS Yemanaenueams MexnpeaMeTHbie AEATENbHOCTH 00yYarOIMXCs Ha
JIa6. paGora peaxiu Ha OelIKy. CBSI3M XUMHU U OHOJIOTMH Ha OCHOBE OCHOBE BOCIPHATIA SJIEMCHTOB
= Nell. I'mpponus. [lenatyparusi. PacKpbITUSL OMOJIOTHYECKON POJIH U AICHETBHTCIREOCTH: aEATH3
ot Jenatypanus buonoruueckue GpyHKIMH XMUMHUYECKHUX CBOMCTB OEJIKOB. HPOOJCMHEIX CHTYALUHH.
2 OpraHu3oBBIBATH TPYIIIIOBBIE (POPMBI
S OEINKOB. OEJIKOB B OpraHU3ME. Upoeodumb: Haoba00amsv U ONUCHIBAMNb R T s ——
- XUMHICCKAH SKCIICPUMCHT OnupaThes Ha )KM3HEHHBIH OIBIT
N 00y4aroIuXCsl, TPUBOJIS
JIECTBEHHBIE TPUMEPHI.
Co3naBaTh JTOBEPUTEITLHBIH
TICUXOJIOTTUCCKUN KIIMMAT B KJTacce
BO BpEMsl ypOKa.
54- I'enetnu [Tonsatue o reHeTHUeCcKOn Yemanasenueams B3aUMOCBSI3b MEXKIY Peanu3oBbiBaTh BOCIUTATEIbHbBIE
55 eckas CBSI3U Ha IpUMEPE COCTaBOM, CTPOEHUEM U CBOMCTBAMHU BO3MOKHOCTH B Pa3IM4HbIX
CBSI3b B3aUMOIIEPEXOJ0B MEKTLY IIPEICTaBUTENIEN KIIACCOB BHJIaX JI€ATEIbHOCTU
~ MEXKIY KJIacCaMU YTJIEBOJIOPOJIOB, YTJIEBOJIOPOJOB, KUCIOPOA- U 00y4aroIuxcsi Ha OCHOBE
S KJlaccaM KHUCIIOPOJ- U a30TCOAEPKALUX COCTUHEHUN. BOCIIPUSITUS 3JIEMEHTOB
GE( u a30TCoAepKaALUX Onucvleams ¢ TOMOUIBIO POJIHOTO JIECTBUTENILHOCTHU: aHAJIU3
® opraHuy coequHeHui. Mmoctpanusa | si3pIKa U S13bIKa XMMUU T€HETUYECKHE MPOOIEMHBIX CUTYaAIUH.
~ €CKHX TE€HETUYECKOM CBA3M Ha CBSI3U MEXy KJIacCaMHU YIJIeBOJOPOJIOB, | [IpuBnekaTs BHUMaHUE
o COEIMHE IPUMEPE OPraHUYECKUX KHACJIOPOJI- ¥ a30TCOAEPKALUX oOyyaromuxcs K 006cyxaaeMoi Ha
HUH. COEIMHEHUH pa3INYHbIX COEIMHEHU. ypoke uHpopMaru,

KJIACCOB, COJICPKAIINX JBa
aToMa yriepoja.

aKTUBHM3allMY MO3HABaTEIbLHOMN
JACATCIIBHOCTH 06yqa}0m1/1xc5{.




56 Ipakrn | llpakTuyeckas | MHCTpyKTaXx 110 TEXHUKE IIposooumuw, nabawoams u onucvieams | OpraHU30BBIBATh IPYIIOBHIE
yeckass | pabora 1. 0€30IacCHOCTH. XUMUYECKUN dKCIIEPUMEHT IS (dbopMBbl yueOHOM AEATEITbHOCTH.
padora Wnentudukanms HOJATBEP)KJIEHUS CTPOCHUS U CBOICTB [ToOyxnath 00ydarouuxcs

= Ne 1. OpPraHNYeCKUX COCTUHEHUN. | pa3IMYHBIX OPraHUYECKUX COSAMHEHHM, | COOMI0AAaTh Ha YPOKE MPUHIIMIIBI
% Wnentud a TaKkKe MX UISHTH(PUKALNY C y4eOHOM TUCIUITIINHBI 1
= WKL MIOMOLUIBIO0 KAYECTBEHHBIX PEAKIUI. CaMOOpPIaHU3aLHH.
& Opranuy
€CKHUX
COEJIMHE
HUM.
S17- Pemenue | Pemenue 3akperuieHre 3HaHui 1 YMmeHnue oyenums cBOU yueOHbIE Peann3oBbIBaTh BOCIUTATEIbHBIE
58 3azad. pacueTHBIX 3a7a4. | yMeHUil. BeinonHnenue JOCTHKEHUS BO3MO>KHOCTH B Pa3JIMYHbIX
pacyeTHBIX yIpa)kKHEHUH. YMenue cocmagnsams 1i1aH pelieHus BUJIaX JESITEIbHOCTH
5 po0OsIeMbI 00y4aroIUXCsl CO CIOBECHOM
C: YMeHue caMocTosITENTEHO (3HAKOBOI1) OCHOBOII: perIeHue
N opeaHu308vi6ams yieOHOE JIeHCTBUE TEKCTOBBIX KOJIMYECTBEHHBIX U
Ymenue npeobpazosvisams KayeCTBEHHBIX 3a/1a4,
uH(GOpPMALIMIO U3 OJHOTO BUJA B BBITNIOJIHEHHE 33/1aHUH TI0
JIPYTOM. pasrpaHUYeHUIO TOHATUH.

59 [ToBTope | IloBTOpEHUE N TectupoBanue, pemeHue Buinonnsims T€CTHI, pemiaTh 3a7a4M U Peann3oBbiBaTh BOCIMTATEIBHBIE
HUE U o0o011eHue. 3a/1a4 U yIpakHEHUH 110 yIpaXHEHHUs 110 TEME. BO3MOYHOCTH B Pa3IM4HbIX
0000111eH TEME IIposodums o11eHKY COOCTBEHHBIX BUAX IE€ATEIHHOCTH
He. JTIOCTUKEHUI B YCBOCHHUH TEMBI. 00yJaronuxcs Co CIIOBECHOM

= Koppexmupoeamws cBOY 3HaHUS B (3HAaKOBOI) OCHOBOM: BBIBOJIBI M

g COOTBETCTBUU C INIAHUPYEMBIM JI0Ka3aTeNnbCcTBO (hOpMyJI, aHATIU3

€ pe3yabTaToOM bopmyi, perieHrue TEKCTOBBIX
KOJMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4,
BBITIOJTHEHHE 33/I1aHUi IO
pa3rpaHUyYeHUIO TOHATUH.

60 o KonTtpoabHnas padora Ne3 «A3orcoaepskamue OpraHudecKie coeMHeHusD) [To6yxath oOyuaronuxcs

0 coOmoaTh Ha YpOKe MPUHIUIIBI
= yueOHOM JUCIUTLINHBI u
CaMOOPIaHU3ALNH.

Oprannyveckasi xumusi 1 061ectTBo (94)




61 buotexn | lemoncmpauuu. | Pa3Butre OMOTEXHOJIOTHH. ObvscHsamsb, 9TO TaKO€ OMOTEXHOJIOTHSI, | Pearn30BhIBaTh BOCIUTATEIHHBIE
OJIOTHUS Buneodpparment | Tpu HampaBieHus reHHasl (MM TeHETHYeCKasi) MHKCHEPHs, | BOBMOKHOCTH B Pa3IMIHBIX
bl ¥ CJIQIJIBI TIO OMOTEXHOJIOTHH: TeHHAs KJICTOYHAs! MH)KCHEPHs, OMOJIoTHYecKasl | BUAAX JCATEIHbHOCTH
OMOTEXHOJOTHH U | (WJIM TCHETUYECKas) WH)XCHEPUsl, KIIOHUPOBaHUE, oOyyaromuxcs Ha OCHOBE
MMMOOMITU30BAHH | WHKEHEPUS; KICTOYHAs UMMOOUITN30BaHHBIC ()EPMEHTHI. BOCITPUSITHS YJICMEHTOB
BIM (pepMEHTaM. WH)XCHEpUsT; OMoyiorudeckas | Xapaxmepuzoeams Poib JEHCTBUTEIIHOCTHU: aHAIH3
w WHXCeHepus. [ eHeTnaeckn OMOTEXHOJIOTHH B PEIICHUN MPOOJIEMHBIX CUTYaITUH.
5 MO (HUIIMPOBAHHEIE IPOJIOBOJILCTBEHHON TIPOOJIEMBI U MHuuupoBaTh U MO IeP)KUBATh
c;)( opranusmsl (I'MO) u COXpPaHEHUH 310POBBS YEIIOBEKA. HCCIIEA0BATENBCKYIO
= TpaHCTEHHAs TPOTYKITHS. JeSITeTbHOCTh 00yJaIoMNXCs B
KnonupoBanwue. pamMKax peai3aiii HMH
NMMoOuTn30BaHHBIC WHINBUAYAIBHBIX U TPYIITOBBIX
(hepMEeHTHI U BX HCCIIEIOBATENLCKUX TIPOEKTOB,
MIPUMECHCHHE. YTO aCT 0OYUJaIOMIMMCS
BO3MOYHOCTh TIPUOOPECTH HABBIK
CaMOCTOSTEIBHOTO PEIICHHS
TEOPETUYECKON MPOOIIEMBI.
62 [Homumep | Aemoncmpauuu. | Knaccuduxanus nonumepos. | Kraccuguyuposams nonumepsl o Peanu3oBriBaTh BOCIUTATEIHHBIC
BI. Komrekmus HckyccTBEeHHBIC TTOJIMMEPBI: | Pa3IMYHBIM OCHOBAHHSIM. BO3MOYHOCTH B Pa3JIMIHBIX
MOJIUMEPOB. LEJUTYIOU I, alleTaTHbII Pasnuuams uckyccTBEHHBIE MTOJIUMEPDI, | BUJAX ACSTEILHOCTH
Komnexkmus méNK, BUCKO3a, 1esodaH. KJ1accu(puImMpoBaTh UX U 00ydJaronuxcsi Ha OCHOBE
% CUHTETHUYECKUX WUTIOCTPUPOBATH TPYIIIBI TOJTUMEPOB BOCIIPUATHS HEMEHTOB
= MOJIUMEPOB U pUMepaMu. JEHCTBUTENILHOCTH: aHAJIN3
= W3JIeUH U3 HUX. Yemanasnueams cBsizu Mmexny MPOOJIEMHBIX CUTYaIUH.
= CBOMCTBaMH MOJIMMEPOB U 00JIACTIMU [IpuBnexkaTb BHUMaHUE

X IIPUMCHCHHA.

o0yyJaronuxcs K 00CykaaemMoi Ha
ypoke HH(OPMAILINH,
AKTHMBH3AaLMH [I03HABATEILHOM
JESITEIIbHOCTH 00YUaIOIINXCS.




63 Cunrern | lemoncmpayuu. | CriocoObl MOTyYeHHS Pa3znuuams nonumepuzanuio u Peann3oBbIBaTH BOCIIUTATEIbHbIC
YeCcKue Konnexuus IIOJIMMEPOB: MOJIMMEPHU3aLUs | TOJIUKOHJEHCALINIO. BO3MO>KHOCTH B Pa3IMYHbIX
IIOJIUNMEP | CUHTETUYECKUX U NIOJINKOHJEHCALIUS. IIpueooums ipuMepbl 3TUX CIIOCOOOB BUJIaX JESTEIbHOCTH
BI. MOJIUMEPOB: CuHTeTHYECKHE KayqyKH. [OJIy4YEHUS TIOJIUMEPOB. oOyyaromuxcs Ha OCHOBE

miacTMace u [InacTmacchl: TOAUCTUPOI, Onucvigams CUHTETUYECKUE KAyUyKH, BOCIIPUSATHS FJIIEMEHTOB
GE BOJIOKOH U Te(IIOH, TOJTUBUHUIXJIOPHI. | TUIACTMACCHI M BOJIOKHA HA OCHOBE CBSI3M | ACHCTBUTEIHHOCTH: aHAIIN3
N nznenuii u3 Hux. | CHHTETHYECKUe BOJOKHA! CBOCTBa — NMPHMEHEHHE. pOOJIEMHBIX CHUTYalUH.
KaIlpoOH, HAalJIOH, KEBJIap, IIpuBnekarb BHUMaHKE
JaBCaH. oOyuaromuxcs K 00Cyx/1aeMoi Ha
ypoke uHbopMaInu,
aKTHBH3AIMH TO3HABATEIILHOM
JIESTEITLHOCTH 00YUaIOIINXCS.

64 Ipaktu | llpakTHyeckas | MHCTpyKTax 110 TEXHUKE Pabora ¢ nabopaTopHbIM Opranu3oBbIBaTh IPYHIIOBBIE
yeckasi | padora 2. 0€30MacHOCTH. 000py/I0BaHUEM. (bopMbI yueOHO e TENbHOCTH.
pabora Pacnio3naBanue mnactmacc u | IIposooumos, nabooams u onucvieams | [1o0yKaaTh 00ydaronmuxcs

= Ne 2 BOJIOKOH. XUMUYECKAN SKCIIEPUMEHT JIIS coOII0aTh Ha YPOKE MPUHLHUIIBI
%’( «Pacmo3s UICHTU(UKAITUY TJIACTMACC M BOJIOKOH | YI€OHOW TUCIUTIIMHBI U
T HaBaHUeE C TIOMOIIIbIO KAU€CTBEHHBIX PEAKIIUH. CaMOOpTaHU3aINH.
@ rmacTMa
ccu
BOJIOKOH
»

65- [ToBTOope | [loBTOpEHUE M Pabota co cOoparkom 3amau | ['pynmoBasi u uHAMBUAYyanbHas paboTta. | Peamn3oBbriBaTh BOCTIUTATEIHHBIC

66 HUE U cUCTeMaTH3alus | U YIpaKHEHUH MO XUMUH . BO3MOYHOCTH B Pa3IU4HbIX
0000111eH | 3HAHUHA. BUAX JIE€ATEIHHOCTH

. ue Kypca. 00y4aroIuXCsl CO CIIOBECHOM

5 (3HAKOBOW ) OCHOBOM: BBIBOJIBI M
GE( JI0Ka3aTenbCTBO (POpMYyII, aHAIIN3
@ dbopmyi, perieHre TEKCTOBBIX

KOJIMYCCTBCHHBIX U
Ka4CCTBCHHLIX 3a14a4,
BBIITOJIHCHHUC BaﬂaHI/Iﬁ 10
pasrpaHu4CHIO TTOHATHH.




67

34 menens

Pemenue | Penrenue

3akperuieHre 3HaHui u
pacyeTH | pacyEeTHBIX 3aJa4 | yMEHUM. BrinosHeHue
BIX 3aJa4 paCUETHBIX YIPAKHEHUN.

YMeHnue oyeHums CBOH yueOHBIC
JIOCTHIKCHHS

YMenue cocmasnsamep 1aH PElICHUS
poOIIeMbI

YMeHHne caMOoCTOSTEILHO
0p2aHu308v16amsv yaeOHOE JACHCTBUE
YMenue npeobpazosvieams
WH(OPMAIIMIO U3 OJHOTO BUA B

JIPYTOM.

Peann3oBbIBaTH BOCIUTATEIHHBIC
BO3MOYHOCTH B Pa3IMIHBIX
BHJIAX JCSITEILHOCTH
00yJaIOIIUXCSI CO CIIOBECHOM
(3HAaKOBOI1) OCHOBOM: pelIeHne
TEKCTOBBIX KOJIMUYECTBEHHBIX H
Ka4yeCTBCHHBIX 3a/1a4,
BBITIOJTHCHHUE 3aJJaHU# 110
pa3rpaHUYECHUIO TOHSITHU.

68

34w

Hrorosasi koHTpoOILHaAs1 padora 4

[ToOyx1aTh 0Oyuaroumxcs
coOII0aTh Ha YPOKE MPUHLHUIIBI
y4eOHOW TUCIUTIIIMHBI U
CaMOOpTaHN3aINH.

69

35uen

AHanu3 KOHTPOJIBHOM pabOThl MO OPraHUYECKOU XUMHUH.

[ToGyxnaTh 0Oydaronmxcs
coOII0aTh Ha YPOKE MPUHLUIIBI
y4eOHOW TUCITUTIIUHBI U
CaMOOPTaHU3AIIHH.

70-
72

35-36 enenu

Pe3epBHoOe Bpemst

[IpuMeHnATH Ha ypoke
MHTEpaKTUBHBIE (POPMBI pabOTHI C
00yJaromuMuCs: BKIIOUEHHE B
YPOK MT'POBBIX MPOLEAYP,
KOTOPBIE CITIOCOOCTBYIOT
HaJIaXKMBAHUIO O3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUI B
KJacce.




KanenmapHo-rematuueckoe miuanupoBanue B 11 kimacce
(2 yaca B Henento, 68 yacon)

Ne | lara Tema ypoka Meoua- pecypcut OcHoBHOE XapakTepucTHKa OCHOBHBIX JleITeJIbHOCTD YYHUTEJISI € y4eTOM
n/ [ 2 Xumuu. coJepsKaHue YPOKa BH/IOB /IeAATEJIbHOCTH padoueii mMporpaMMbl BOCIMTAHUS
n o, JKCIIePUMEHT, o0yuarommxcst
a | x pac4yéTHble
u | m 3agaum
Tema 1. CTpoenne BemecTB (23 4)
1 OcHoBHBIE Jemoncmpayuu. | BBoaHbBIN Apeymenmuposams CIOKHOE [IpuBnexkath BHUMaHUE OOYJAIOIINXCS K
CBEICHHUS O [TopTpetst HHCTPYKTAXK 110 CTpOEHHUE aToMa KaK CHCTEMBI, o0cyxaeMoil Ha ypoke HHpOpMaIHH,
CTPOECHUHU 3. Pesepdopna, TEXHUKE COCTOSILEH U3 SA7Ipa U AIEKTPOHHOM | aKTUBU3AIMU MTO3HABATEIBHOMN
aToma. H. bopa. 0e301acHOCTH B 000JI0YKH. JESTEIbHOCTH 00Yy4aroIuXxcsl.
BuneogpparmenTsl | kabunere XuMHUH Xapakmepuzoeams ypOBHU Co3zaBaTh IOBEPUTEIbHBII IICUXOIOTMYECKUI
% U CIaupl Crpoenue aToma: CTPOEHMS BEIIECTBA. KJIMMAT B KJIacCe BO BpEeMsl ypoKa.
5 «bonpmon SIPO Y AIEKTPOHHAS Onucvleams YyCTPOUCTBO U paboOTy
E aJPOHHBIN o06omouka. M3oTombel. | bonbmioro axpoHHOro KoJuaiaepa.
KoJUTaiep», XUMUYECKU T
«YpoBHU 37eMeHT. bonbioit
CTPOEHUS aJPOHHBIN
BEIIECTBAY. KoJITaniep. YpoBHU
CTPOEHMSI BEIIECTBA.
2 XapaKkTepuCTUK DIeKTpOHHOE 001aK0, | 3Hamb CyNTHOCTh IOHSATUI Peann3oBbiBaTh BOCIMTATEIbHbIE
a COCTOSIHUS JIIEKTPOHHAS «QIEKTPOHHAs OpOUTAIIb» U BO3MOJKHOCTH B Pa3JIM4HbIX BUJAX
3JIEKTPOHOB B opOuTab. «OIEKTPOHHOE 00J1aK0», (POpPMBI JESITeIbHOCTH 00Y4aroIuXcsi HA OCHOBE
aToMme. DHepreTuyecKue opOuTasei, B3auMOCBSI3b HOMEpa BOCIIPUSITUS 3JIEMEHTOB
YPOBHH U MOJYPOBHHU. | YPOBHS M SHEPIHH JIEKTPOHA JNEHCTBUTENLHOCTH: aHaIN3 MPOOIEMHBIX
% MakcumanbHO€ YHCII0 CUTYyaLUi.
5 3JIEKTPOHOB Ha [TpuBnekarh BHUMaHKUE OOYUYAIOIIUXCS K
E NOAYPOBHSIX U obOcyxxaemMoi Ha ypoke HHpOpMaIHH,
ypoBHsiX. OCHOBHbIE AaKTUBU3ALIMHU MI03HABATEIbHOMN
IpaBuJjia 3ar0JIHEHUS JESITeIbHOCTH 00Yy4aroIuXcsl.
3JEKTPOHAMU
JHEPreTUYECKUX
YpOBHEU




3-4 DNeKTPOHHO- DNEKTPOHHBIE 3Hamb OCHOBHBIE 3aKOHOMEpHOCTH | Peanu3oBbiBaTh BoCIUTATEIbHbBIE
rpaduyeckue KOH(UTyparuu 3aM0JIHEHUS] SHEPTeTHUECKUX BO3MOJKHOCTH B Pa3IMYHbBIX BUJIAX
(hopMyITBI aTOMOB XUMHYECKUX | MOJYPOBHEH 3JIEKTPOHAMHU. JIeSATEIbHOCTH O0YUYaIOIINXCS CO
aTOMOB. AJIEMEHTOB. Ymems cOCTaBIISITD DIEKTPOHHBIE CJIOBECHOM (3HAKOBOI) OCHOBOM: peIlIeHHE

= DNEeKTPOHHO- (dbopMyIbI aTOMOB. TEKCTOBBIX KOJIMYECTBEHHBIX U

& rpaduueckue KaueCTBEHHBIX 3a]1a4, BHITIOJHEHUE

2 (bopMyITBI aTOMOB 3aJIaHUM 110 Pa3rPaHUYCHUIO MOHITHH.

N 3JIEMEHTOB. Co3naBaTh JOBEPUTENBHBIN TICHXOIOTMUECKUI
DNeKTpOHHAs KJIMMAT B KJIACCE BO BpeMsI YpOKa.
KJIacCH(pHUKAIISI
3JIEMEHTOB. S-, P-, d-,
f- cemeiicTna.

) Ilepuomuueckas | Jemoncmpayuu. | PU3NIECKUN CMBICI Haxooumw B3aMOCBSI3U MEXIY [TpuBnexkarb BHUMaHKHE OOyUaIOIUXCS K
cucrema Paznuunsie HOMEPOB: JJIEMEHTA, MOJIOKEHUEM DIIEMEHTA B 00cyxaaemMoil Ha ypoke HHGOpPMAIHH,
XUMHUYECKUX hopmbl repuoa, TPyIIb. MePUOINUECKON CUCTEME aKTHBHU3AIMH TIO3HABATEIHLHOM
DJIEMEHTOB [Tepuoanueckoit BanenTtHrie . . MenneneeBa u CTpOEHUEM JIEATETLHOCTH 00 YJaFOIIIXCS.

. N. CHUCTEMBI 3JIEKTPOHBI. €ro aToma. Hcnonb30BaTh BOCIUTATENBHBIE
MenneneeBa u XUMUYECKUX DNeKTpOHHAS Cocmagnsime SNEKTPOHHBIC U BO3MOJKHOCTH COJIEpKaHUs y4eOHOTO
YYECHHE O anemenToB JI. . | koHpurypamms AIEKTPOHHO-TpaPUIECKUE MpeMeTa uepes3 moaoop
% cTpoeHuH aroma | Menzeneesa. aTOMOB. (bopmyJibl aTOMOB S-, p- 1 d- COOTBETCTBYIOIIUX MPOOIEMHBIX
oy [Toptper . W. 3aKOHOMEPHOCTH 3JIEMEHTOB. CUTYaIUi st 00CYXICHHS B KJ1acce.
Cf Menneneena. W3MCHEHUS CBOMCTB Ommuocums XUMAYECKHE dIeMeHThl | OpraHu30BbIBaTH IPYNIIOBBIE (OPMBI yIeOHOI
JIa0. padora Nel | sieMeHTOB B K TOMY WJIM UHOMY 3JIEKTPOHHOMY | ACATCIBHOCTH.
MogenupoBanue | epuojaax M Ipynmax. | CEMEHCTBY. OnupaTbest Ha KH3HEHHBIH OTIBIT
IOCTPOCHHUS DIIEKTPOHHBIE 00yJarouXCcsl, MPUBO/IS JeHCTBEHHBIC
[Tepuonuueckoit | cemeiicTBa TPUMEPBI. . .
CHCTEMBI C XUMHYECKHX COSI[aBaTL JOBEPUTECIIBHBIU IICUXOJIOTHYCCKUN
KJIMMAaT B KJIaCCE€ BO BPEMsI ypOKa.
MTOMOIIBIO 3JIEMEHTOB.

KapTOUYCK.




KajJgbuTa, rajura.

KpUCTaJUTHUECKast
pemérka. Monbl
MPOCTHIE U CIIOKHBIE.

TUTIOM KPUCTAJNIMYECKOU PEeIIETKH
U (U3NYECKUMU CBOMCTBAMU
BELIECTB.

Qunocodpckue | Aemoncmpayuu. | Ilpeanocsuiku Ilpeocmasnams pazButue HayuHbix | [IpuBriekaTh BHUMaHUE 00yUJarOMUXCs K
OCHOBBI IToptperst . U. OTKPBITUSA TEOPHUH 10 CIIUPAIU HA OCHOBE o0cyx1aemMoii Ha ypoke uHpopmanuu,
oOmHoCTH Menneneea u A. | [lepuonudeckoro TpEX popmynTupoBoK AKTUBU3ALIMH I03HABATEIbHOMN
IIepuoguueckor | M. bytieposa. 3aKOHA U TEOPUU [Iepuoguueckoro 3akoHa u JESATEILHOCTH 00Y4aroIUXCsl.
0 3aKOHa U XUMHYECKOIO OCHOBHBIX HallpaBJIeHUN pa3BUTUs | Mcrioiab30BaTh BOCIIUTATEIIBHBIE
TEOpUH crpoenus. Ponp TEOPUU CTPOCHUS (XMMHUYECKOTO, BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
= XUMHUYECKOTO JIMYHOCTU B UCTOPUU | DJIIEKTPOHHOIO U npeaMeTa yepes3 no10op
g CTPOCHHUS. xumuu. Ponb IPOCTPAHCTBEHHOTO). COOTBETCTBYIOIIMX TEKCTOB JUJISI YTCHMUS,
2 IIPAKTUKU B Xapaxmepuzoeams poiib NPAKTUKKU | 3aJa4 JUIs pEIeHus, IPOOJIEeMHBIX
@ CTaHOBJICHUU U B CTAHOBJICHUU U Pa3BUTUU CUTyalui AJs 00CyKIeHMsI B Kiacce.
pa3BuTHH XMMHYECKON TCOPHUHU. Co3naBate 10BEPUTEIIBHBII ICUXO0IOTHYECKHH
XUMUYECKON TEOpUH. | Apeymenmuposams TyBCTBO KJIMMAT B KJIACCE BO BPEM: ypOKa.
TOPAOCTH 3a JOCTUKEHUS
OTE4YECTBEHHOW XMMHUH U BKJIA]T
POCCUICKHUX YY4EHBIX B MUPOBYIO
HayKy.
HNonnas Jlemoncmpayuu. | KatnoHsl Kak Xapaxkmepuzosams HOHHYIO CBsI3b | [IpuBnekaTs BHUMaHHE 00yJarOImMIXcs K
XUMUYECKast Monpenb MPOAYKT KaK CBS3b MEXy HOHAMH, o0cyx1aeMoil Ha ypoke HHpOpMaIuH,
CBS3b M HOHHBIE | KPUCTAJUIMYECKOW | BOCCTAHOBJICHUS 00pa3yromuMucs B pe3ysbTaTe AKTHBU3ALIMH MIO3HABATEIbHOMN
KPUCTAJUIMYECK | PEIIETKU XJIOPHUAA | aTOMOB METAJLIOB. OTAA4YU UM IIpUEMA DIIEKTPOHOB JESITeIbHOCTH 00yUaroIUXCS.
H€ PEIIETKU. HaTtpus. OOpa3upl | AHMOHBI KaK MPOJYKT | @TOMaMH MJIM FPYNIIaMH aTOMOB. Hcnosp30BaTh BOCIIUTATEIbHBIE
% MHHEPAJIOB C OKHCIIEHUs aTOMOB Knaccugpuyuposame noHbI 11O BO3MO’KHOCTH COJIEP’KaHUs yUEOHOTO
&5 NOHHOU HeMmeTaJioB. IoHHast | pa3HBIM OCHOBaHUSM. npeaMera yepes noadop
j KPUCTAJZIMYECKON | XMMHUYECKasl CBSI3b U Ycemanasaueams 3aBUCUMOCTD COOTBETCTBYIOIIUX TEKCTOB JJIs YTCHHUS,
PEIIETKOM: UOHHAs MEX]ly TUIIOM XUMHUYECKON CBA3M, | 3a/a4 [yl pelIeHMs], IpOoOIeMHBIX

CUTYaIM# 11 0OCYKJICHHS B KJlacce.
Co3naBaTh JOBEPUTEIbHbBIN
MICUXOJIOTHYECKUH KIUMAT B KJIacce BO
BpEMS ypOKa.




8-9

KoBanentHas
XUMHAYECKas
CBSA3b. ATOMHBIE
u
MOJIEKYJISIPHBIE
KPUCTAJUTMYECK
H€ PELIETKU.

Jemoncmpayuu.
Monenu
KPUCTAJUTHYECKUX
PELIETOK «CYXOro
apaa» (Wi uoja),
anMasa, rpadura
(wnm xBapua).

KoBanenrtnas
HETOoJIsIpHAs U
MOJISIPHASL CBSI3HU.
DNEeKTPOOTPULIATEIbH
octb. KpaTHOCTB
KOBAJICHTHOM CBSI3U.
OOMEHHBIH U

ObvsacHambs NTHEPTHBIE CBOICTBA
0J1aropoIHBIX Ta30B
0COOEHHOCTSIMHU CTPOCHHS UX
aToMma.

Xapaxmepuz06ams KOBaJICHTHYIO
CBSI3b KaK CBS3b, BO3HUKAIOIIYIO 32
cuét 00pazoBaHUs OOIIMX

[TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
o0cyx1aemMoii Ha ypoke uHpopmanuu,
AKTUBHU3allUUu Mo3HaBaTEILHOM
JIESATEIbHOCTH O0YUYaIOIINXCS.
Hcmioap30BaTh BOCIIUTATEIBHBIE
BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
mpeaMeTa uepes3 noaoop

Monens JIOHOPHO- AJIEKTPOHHBIX MAp MYTEM COOTBETCTBYIOILIUX TEKCTOB JUIsl YUTEHMS,
= MOJISIPHOTO AKLENTOPHBIN HEPEKPbIBAHUS AIIEKTPOHHBIX 3aJa4 [yl pelieHus, IpoOIeMHbIX
% 0o0BéMa rasa. MEXaHU3MBbI opOuTanei. CUTYaIHH i1 00CYKICHHS B KJlacce.
ﬁ o0Opa3oBaHus Knaccugpuyuposamo xoBanientHpie | Co3/1aBaTh H0BEPHTENBHBIH IICHXONOTHYECKHH
< KOBAQJICHTHBIX CBSI3€U. | CBSI3M IO Pa3HBIM OCHOBAHUSIM. KJuMaT B KJIACCE BO BPEMs ypOKa.
[onsiprocts cBs3U M | Vemanasnusams 3aBUCUMOCTD
HOJIAPHOCTh MEXy TUTIOM XUMHUYECKOH CBS3H,
MOJIEKYJIBI. TUTIOM KPUCTAJNINYECKOU PEeIIETKH
MonekynspHbIe U 1 (PU3UIECKUMU CBOWCTBAMH
aTOMHBIE BELIECTB.
KpUCTAJTNYECKHE
pELIETKU.
10 Merannuueckas | Aemoncmpayuu. | Metamndeckue Xapaxmepuzosamo [IpuBnexkarb BHUMaHHUE OOYJAIOIINXCS K
XUMUYECKast Mopenn KpUCTaJUIMYECKUE METaJUIMYECKYIO CBSI3b KaK CBSI3b o0cyxaemMoil Ha ypoke HHpOpMaIHH,
CBS3b. KPUCTAJUIMYECKUX | PEIIETKU. MEXy NOH-aTOMaMH B METAJUIAX U | aKTUBU3ALMH MO3HABATEIbHOMN
pemeéToK Meramnmueckas CIUIaBax MOCPEACTBOM JESITEIbHOCTH 00Yy4aroIuXcsl.
METAJLJIOB. XUMUYECKas CBS3b: 0000111eCTBIEHHBIX BaJICHTHBIX Hcnonp30BaTh BOCIUTATENBHBIE
JIa0. padora Ne2 | HOH-aTOMBI U 3JIEKTPOHOB. BO3MOJKHOCTH COJICpKaHUs y4eOHOTO
MogenupoBaHue | NEKTPOHHBIN ras. ObvacHams eIUHYIO IPUPOTY npeaMeTa uepes3 nojoop
= METAJUTMYECKOMN ®u3nuecKue CBOMCTBA | XUMHUYECKHUX CBS3EH. COOTBETCTBYIOIINX TEKCTOB JIJIs1 YTCHMUS,
o KPUCTAJUIMYECKON | METaJIOB U UX Yemanasnueams 3aBUCUMOCTD 3a[a4 i pelieHus, TpoOIeMHBIX
2 PELIETKU. IIPUMEHEHUE Ha MEX1y TUIIOM XHUMHUYECKOU CBSI3U, | CUTYaIlMil 1j1s1 0OCYXIEeHUS B KJlacce.
v

OCHOBE 3THX CBOMCTB.
CmuiaBbl Y€pHBIE U
LIBETHBIE.
KPUCTAJUIMYECKON
PELIETKHU.

TUIIOM KPUCTAUIMYECKON PEMIETKA
U (U3NYECKUMU CBOMCTBAMU
BEILIECTB.

Opranu3oBbIBaTh TPYNIIOBBIE (DOPMBI
yueOHOM e TEIbHOCTH.

OnupathbCs Ha ) KU3HEHHBIN ONBIT
oOyJarouxcs, IPUBO/Is JEHCTBEHHbBIE
MIPUMEPBI.

Co3pnaBaTh JOBEPUTEIbHBIN
TICUXOJIOTHYSCKHUI KIUMAaT B KJacce BO
BpeMs ypoKa.




11 Bonoponnas Jlemoncmpayuu. | Bogopoanas Xapaxkmepuzoeams BOLOPOIHYIO [TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
XUMHYECKas BuneodparmMeHTsl | XuMuuecKas CBs3b: CBSI3b KaK 0COOBII TUII XUMHUYECKOW | 00CYyKIaeMoil Ha ypoke HH(popMaIuu,
CBSI3b. U CJIal[Ibl MEXMOJIEKYJISIPHAS U | CBSI3H. AKTUBU3ALMH [103HABATEIbHON
«CTpyKTYpBI BHYTPUMOJIEKYIIIpHas | Paziuuamb MEXMOJIEKYISIPHYIO U | JESITEIbHOCTH 00Y4aroIUXCsl.
OenKay. . 3HaueHue BHYTPUMOJIEKYIISIPHYIO Hcnosip30BaTh BOCIUTATEIbHBIE
Jlad. pa6ora Ne3 | BOJIOPOJIHOM CBSA3U B | BOJOPOJHBIE CBS3H. BO3MOYXHOCTH COJICpXKaHUS yIeOHOTO
Henarypanus IPUPOJIE U KU3HU Yemanasnueams MexinipeiMeTHbIE | TIpEAMETA yepe3 noa00p
= Oenka. YeJI0BEKa. CBS3M C OMOJIOTHEN Ha OCHOBE COOTBETCTBYIOILIUX TEKCTOB JUIsl YUTEHMS,
g paccMOTpEeHUs IPUPOIb 3aJa4 [yl pelieHus, IpoOIeMHbIX
2 BOJIOPOJHOM CBSI3H U €€ poJiu B CUTyalui AJs 00CyKIeHMsI B Kiacce.
© OpraHu3aluy )KUBON MaTepUH. OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
yueOHOM e TEIbHOCTH.
Onuparbes Ha )KU3HEHHBIN OTBIT
oOyuaroluxcs, IPpUBO/Is JEHCTBEHHbIE
MIPUMEpHI.
Co3aBaTh JOBEPUTEIbHbBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
BpeMsl ypoKa.
12 [Tomumepsi. Jlemoncmpauyuu. | Ilonnmvepsl, nx Xapaxkmepuzosams onuMepsl Kak | [IpuBnexkats BHUMaHHE 00yJarOIuXcs K
Komnexunn MOJIy4EHHE: PEAKIMU | BBICOKOMOJIEKYIISIPHBIE o0cyxaemMoil Ha ypoke HHpOpMaIHH,
«IlmacTmacch». NOJIMMEPU3ALUN U COCMHEHUSI. AKTUBU3ALIMH MO3HABATEIbHOMN
= O6pa3ibt MOJIMKOHICHCALIVH. Paznuuams peakuyn JESITEIbHOCTH 00Yy4aroIuXcsl.
o Heoprannueckux | [lmactmaccer. MOJIMMEPU3ALUU U Hcnonp30BaTh BOCIUTATENBHBIE
2 MOJIMMEPOB — Heoprannueckue MTOJIMKOHICHCALINH. BO3MOYHOCTH COJIepaHUs yueOHOTO
e BEILIECTB aTOMHOM | MTOJIMMEPBI. Yemanasenueamo enuHCcTBO npeaMeTa uepes3 nojoop
CTPYKTYpBI. OPraHWYeCKOW U HEOPraHUYECKOM | COOTBETCTBYIOIIMX TEKCTOB JJIsl YTEHMUS,

XUMHUHU Ha IIPpUMEPC
HEOPraHN4YCCKUX IMOJIMMEPOB.

3a/1a4 I perIeHus, IpoOIeMHBIX
CUTYAIM# 11 0OCYKJICHHS B KJlacce.




13

7 "Henens

Boiokna.

Jemoncmpayuu.
Komnexmun
«BoiokHay.

OcobenHoctu
CTPOEHHUS BOJIOKOH.
Knaccudukanus
MOJIUMEPOB
Haubonee mupoko
pacrpoCcTpaHeHHbIE
MOJIMMEPHI.
MexnyHapoaHsle
ab0peBHaTypbl
MApKUPOBKH U3EIIHI
U3 TMOJMMEPOB.
Paznuune mexny
MOJIMMEPOM KaK
BEII[ECTBOM U
MTOJTUMEPHBIM
MaTepuagoM Ha ero
OCHOBE.

Onucvieams BaxKHEHIIINE
MPEJICTABUTENHN IJIaCTMACC U
BOJIOKOH M HAa3bIBaTh 00JIACTH UX
IPUMCHCHUS.

[TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
o0cyx1aemMoii Ha ypoke uHpopmanuu,
AKTUBHU3allUUu IM03HABATEIILHOM
JIESATEIbHOCTH O0YUYaIOIINXCS.
Hcmionp30BaTh BOCIUTATEIBHBIC
BO3MOKHOCTH COJIEpKaHHsI y4eOHOTO
mpeaMeTa uepes3 noaoop
COOTBCTCTBYIOIINX TCKCTOB JJId YTCHHA,
3aJa4 [yl pelieHus, IpoOIeMHbIX
CUTyalui AJs 00CyKIeHMsI B Kiacce.
Co3pnaBaTh JOBEPUTEITBHBIN
MICUXOJOTUYECKUAM KJIMMAT B KJIACCe BO
BpeMs ypoKa.




14-
15

7-8 Henenu

JucnepcHsie
CUCTEMBI.

Jemoncmpayuu.
OO6pasibt
Pa3IUYHBIX
JUCTIEPCHBIX
CUCTEM:
SMYJIbCUH,
CYCIIEH3UH,
a’po30JeH, renei
1 30JI€H.
Koarymsanus.
Cunepesuc.

Jlad. paGora Ne4.
[Tonyyenue
AMYIIbCUH
pPacTUTEITHLHOTO
Mmacia.
[Tony4yenue
CYCIICH3UH
«U3BECTKOBOTO
MOJIOKa».
[Tonyuenne
KOJUIOUJHOTO
pacTBopa
KypUHOTO OenKa u
HCCIeIOBaHUE
€ro CBOMCTB C
MTOMOIIBIO
JIa3€PHOM YKa3KH.

HucnepcHsle
CUCTEMBI: JUCIIepCHast
daza u
JMCIIEpCUOHHAs
cpena.
Knaccudukanus
JCIIEPCHBIX CUCTEM
10 arperaTHOMy
COCTOSIHUIO U 110
pa3Mepy 4acTull
¢a3bl.
I'pybonucnepcHbie
CUCTEMBI: IMYJIbCHH,
CYCII€H3UH, a3PO30JIH.
ToHkoaMCTIEPCHBIE
CUCTEMBI: 30JI1 U
renu. CuHepesnc u
KOaryJsiiusl.

Xapaxmepuzoeams pazauyHbIe
THIIBI JUCTIEPCHBIX CUCTEM Ha
OCHOBE arperaTHOTrO COCTOSHUS
JHcTiepcHO (asbl u
JUCTIEPCUOHHOM CPEBL.
Packpvisams ponb pa3muyHbIX
THUIIOB TUCTICPCHBIX CHCTEM B
KU3HU MPUPOJIBI U 00IIECTBA.
IIposooumy, nabrodams u
ONUCHI6AMb XUMHYECKUH
9KCIIEPUMEHT.

[TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
o0cyx1aemMoii Ha ypoke uHpopmanuu,
AKTHUBU3AIUH [T03HABATEIHHOM
JIESATEIbHOCTH O0YUYaIOIINXCS.
Hcnoap30BaTh BOCIIUTATEIbHbIC
BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
mpeaMeTa uepes3 noaoop
COOTBETCTBYIOIUX TEKCTOB ISl YTCHHS,
3aJa4 [yl pelieHus, IpoOIeMHbIX
CUTyalui AJs 00CyKIeHMsI B Kiacce.
OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
yueOHOM e TENbHOCTH.

OnwupaTbCst Ha )KU3HEHHBIN OTIBIT
oOyuaroluxcs, IPpUBO/Is JEHCTBEHHbIE
IPUMEDEI.

Co3aBaTh JOBEPUTEIbHbBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
BpeMs ypOKa.




16- Maccosas uinu Pewrenne Pemienue pacueTHsIX | Ywmems Haxooums MacCOBYIO WIH Peanu3oBbIBaTh BOCIIUTATEIIBHbBIE
17 oObeMHasi IOJIM | pacUeTHBIX 3a7ad. | 3amad. MaccoBast uiM | 0OBEMHYIO JJOJII0 KOMIIOHEHTOB B BO3MOYKHOCTH B Pa3JIM4YHbIX BUJIAX
KOMIIOHEHTOB B o0BbeMHast 1011 CMECH. JESTEIbHOCTH 00Y4arOIIMXCs CO
CMECH. KOMIIOHEHTOB B CJIOBECHO! (3HAKOBOI) OCHOBOM: pEILICHUE
CMECH. TEKCTOBBIX KOJIMUECTBEHHBIX U
X KayeCTBEHHBIX 3a/1a4, BHIIIOJIHEHNE

OE 3aJlaHAN 110 Pa3rPAHUYCHUIO TIOHATHM.

o Hcnosip30BaTh BOCIUTATEIbHBIE
BO3MO>KHOCTH COJICp’KaHUs y4eOHOTO
mpeaMeTa uepes3 noaoop
COOTBETCTBYIOIIMX 33a4 JJIsl PEeLIeHus,
MPOOJIEMHBIX CUTYAIUH I 00CYXKICHUS B
KJacce.

18 Maccosas nons | Pemenne Pemenue pacueTHbIX | YMeTb HaxoO0ums MaccoByIO J0J0 | Peann3oBbIBaTh BOCIUTATEIbHbBIE
% BBIXOJIa pacueTHBIX 3a7a4. | 3a7a4. MaccoBas J0J1s | IPOJIYKTa OT TEOPETUUECKU BO3MOYKHOCTH B Pa3JIM4YHbIX BUJIAX
i MPOJIyKTa OT BBIXOJA MPOJIYKTa OT | BO3MOJKHOTO. JESITEIbBHOCTH 00YJaroIIMXCs CO
C: TEOPETHICCKHU TEOPETHIECCKHI CJIOBECHO (3HAKOBOI ) OCHOBOM: pEIICHNE
BO3MOXHOTO. BO3MO>KHOTO. TEKCTOBBIX KOJIMYECTBEHHBIX U
19 O6bemHas nons | Pemenue Pemenue pacueTHbIX | YMeThb HaxoOoums 0OBEMHYIO IOJIO | KQYEeCTBEHHBIX 3a/]a4, BEIIIOJHEHHE
BBIXOJA pacueTHbIX 3aaa4. | 3aga4. O0beMHas IIPOJLYKTA OT TEOPETUYECCKU 3aJaHUH 10 Pa3sTPaHUYCHUIO MOHATHH.
= IIPOJYKTa OT JI0JIS BBIXO/1A BO3MOJKHOTO. Hcnosp30BaTh BOCIIUTATEIbHBIE
% TEOPETUYECKU IPOJIYKTa OT BO3MO’KHOCTH COJIEP’KaHUs yUEOHOTO
= BO3MOYHOTO. TEOPETUYECCKU npeaMera yepes noadop

= BO3MO>KHOTO. COOTBETCTBYIOIIMX 3a1a4 JJIs PEIIEHUs,
poOJEMHBIX CUTYallui AJ1s1 00CYKIEHUS B
KJIacce.

20 Pemenue 3anau | Pemenne Pemenne pacueTHbIX | YMeTh HaxoOoums MAacCOBYIO 10110 | Peanu3oBbIBaTh BOCIUTATENbHbIE
= c pacueTHBIX 3ajad. | 3aga4. MaccoBas J0Js | IPUMECEH. BO3MOXXHOCTH B Pa3JIM4YHbBIX BUJIAX
% UCII0JIb30BAHUE IIPUMECEH. JEeSITeIbHOCTH 00yUaloIUXCs CO
= M HOHSTHSA CJIOBECHOH (3HaKOBOI) OCHOBOM: pellieHue
= «MaccoBas JoJs TEKCTOBBIX KOJIMYECTBEHHBIX U
IIpUMECE. KayeCTBEHHBIX 3a/1a4, BBIIIOJIHECHNE
21 Pemenue 3agau. | Pemenue PenieHue pacueTHbIX | YMETh npumeHsams TEOPETUUCCKUE | 3aJaHUH 110 pasTPaHMYCHUIO IOHATHM.
. pacueTHBIX 3a7ad. | 3a7ad. 3HAHMSI [IPU PELICHUH 3a/1a4. Hcnosp30BaTh BOCIIUTATEIbHBIE
§ BO3MO’KHOCTH COJIep>KaHHsl y4eOHOTO
3 npeaMeTa yepes3 nojaoop
- COOTBETCTBYIOIIMX 3aa4 JJIs PELEHUs,

NpoOJEMHBIX CUTYallui 7151 00CYKJICHUS B
KJ1acce.




22 O06o00611EHNE U O060011IEHNE U CrtpoeHue BellecTBa, | 3Hamb MOHITHS «BEIIECTBOY, Peann3oBbIBaTE BOCIIUTATENBHBIE
CUCTEMAaTHU3alMA | CUCTEMAaTU3alUA XUMHUYECKAA CBA3b, «XUM. DIIEMEHTY, «aTOM, BO3MOXHOCTH B Pa3JIMYHBIX BUJAX
3HaHUM 10 TEME | 3HaAHUU KpUCTaJUIMYECKUE «MOJIEKYJa, ACITCIEHOCTH, 06}"33*0“1“"0’1 €O CIIOBECHOHU
«Crtpoenue PEIIETKH, TIOIMMEPBI, | «3JIEKTPOOTPUIIATEILHOCTDY, (3H2KOBOI) OCHOBOH: CHCTEMATH3ALINA
BEILIECTBAY. HUCTUHHBIC U «BAJICHTHOCTBY, «CTCIICHb yueGHOro MaTepHara. .

. KOJUIOUTHBIC OKHCIICHHUS», «BECIIIECTBA Cosnasars AOBCPHICIILHBIN
= PACTBODSL. MOJICKYIAPHOTO H IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
CLE HEMOJICKYIIIPHOTO CTPOCHUS, BpeMil ypoxa.
— «YTJIEPOJHBIN CKENETY,
- «(yHKIIMOHAIBHAS TPYIIIaY,
«H30MEPUS», «KTOMOJIOTHSD).
ObvscHsamb 3aBUCHMOCTB CBOMCTB
BEILIECTB OT UX COCTaBa U
CTPOEHUS; IPUPOTy XUMHICCKOH
CBSI3H.

23 o KonTpoabHnas padora Nel no teme «CTpoeHue BEIecTB» [ToOyx1aTh oOyyaroniuxcsi cooaoaaTh Ha
o YpOKe TMIPHHIIAITEI YIeOHOUW TUCITUTUTHHBI 1
N CaMOOPTaHU3AIIHH.

Tema 2. Xumudeckue peakuuu (19 )

24 Knaccuduxkarus Peakumu 6¢3 Knaccuguyuposamv xumuueckne [IpuBnexkarb BHUMaHUE OOYJAFOIINXCS K
XUMHYECKUX M3MCHCHUS COCTaBa peaKIiu 10 pa3InYHbIM 00cyxaaemMoil Ha ypoke uHGOpPMaIIH,
peaKIuii. BEIIICCTB: OCHOBaHHSIM. aKTUBH3aIMH TT03HABATEILHOU

= Peakumn, AJUIOTPOTIU3AIUN U JIEATETLHOCTH 00 YUJarOIIHXCS.
% uaymuye 6e3 HU30MepHr3aIiu. Hcnonp30BaTh BOCIIUTATCIHHBIC
= W3MCHCHUS [TpuauHbI BO3MOJKHOCTH COJIEpKaHUs y4eOHOTO
S cocraBa AJUTOTPOTINH. mpeaMeTa uepes moaoop
BCIIICCTB. COOTBETCTBYIOIIUX TEKCTOB ISl YTEHHUS,

3a/1a4 I pEIIeHus, IPOOIEeMHBIX
CUTyalui aist 00CyKJIeHHsl B Kiacce.




25 Peakuun, JIa6. padora NeS. | Kinaccudukanms IIposooumuw, nabrwoams u [TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
HTYILHE C [IpoBenenue peaKuuii Mo YUCITy U ONUCHLIBAMb XUMUYECKHUI o0cyxaemMoii Ha ypoke HHpOpMaIHH,
M3MEHEHHEM peaKiuii, UAYIINX | COCTABy PEareHTOB U | SKCIIEPUMEHT. AKTHUBU3AIUH [T03HABATEIHHOM
cocTaBa 710 KOHLIa, 10 npoaykrtoB Peakuun | YMeTh paznuuams peakuuu JESATEILHOCTH 00Y4aroIUXCsl.

BELIECTB. IIpaBUILy COEIMHEHUS, COEIMHEHUS, Pa3JIOKEHUS, Hcnosip30BaTh BOCIUTATEIbHBIE
beproue. pa3ioxkeHus, 3aMelIeHUs 1 0OMEHa. BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
3aMelICHUs 1 0OMEHa. npeaMeTa yepes nojoop
= COOTBETCTBYIOIUX TEKCTOB ISl YTCHHS,
% 3a/1a4 JUIs PEIICHUS, IPOOIEMHBIX
= CUTyalui AJs 00CyKIeHMsI B Kiacce.
= OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
yueOHOM e TENbHOCTH.
Onuparbes Ha )KU3HECHHBIN OIBIT
oOyuaroluxcs, IPpUBO/Is JEHCTBEHHbIE
MIPUMEPHI.
Co3aBaTh JOBEPUTEIbHbBIN
MICUXOJIOTMYECKUI KIIMMAT B KJIACCE BO
BpeMsl YPOKa.
26 Tepmoxumuueck | Jemoncmpayuu. | Knaccuduxarms Xapaxmepuzosams TEIIOBOM [IpuBnexkath BHUMaHHUE OOYJAIOIINXCS K
1€ PEaKIUH. DK30- 1 peakmuii o 3 PeKT XMMUIECKUX peaKIuil U Ha | 00CYXJaeMoil Ha ypoke HHGOpPMAIHH,
SHAOTEPMHUUECKUE | TEIJIOBOMY 3((EKTy. | ero OCHOBE pa3iIuyaTh 3K30- U aKTUBU3AIMH NTO3HABATEIbHON
= peaxuu. Tepmoxumuueckue SHAOTEPMHUECKUE PEAKIIUH. JESITEIbHOCTH 00Yy4aroIuXcsl.
% TermoBbie ypaBHeHUs peakuuid. | OTpakarh TeToBo# 3h ekt Hcnonb30BaTh BOCIUTATEBHBIE
= SBJICHUS TIPU XMUMHYECKUX peaKlUii Ha MUCbME C | BO3MOYKHOCTH COJEpKaHHs yueOHOTO
= pacTBOpeHuu MOMOUIBIO0 TEPMOXUMUYECKUX npeaMeTa uepes3 nojoop

CEpPHOM KHUCIIOTHI
U aMMHUAYHOU
CEJIUTPBHI.

YpaBHEHUH.
1Iposooums pacuéTsl HA OCHOBE
TEPMOXHUMHUYECKUX YPABHEHHIA.

COOTBETCTBYIOIINX TEKCTOB JIJIsI YTCHHUS,
3a/1a4 I perIeHus, IpoOIeMHBIX
CUTYAIM# 11 0OCYKJICHHS B KJlacce.




27-
28

14 uenens

Cxkopoctb
XUMHUYCCKUX
peaKuuu.

Jemoncmpayuu.
3aBHUCHUMOCTh
CKOPOCTHU
peakiuu ot
MIPUPOIBI
BECIIICCTB.
Bzaumoneiictue
pacTBOpOB
CEpPHOM KUCJIOTHI
C pacTBOpaMu
THOCYNb(]arTa
HaTpHS
pa3IM4YHON
KOHIICHTPAIIUH U
TEeMITepaTypHhI.
Paznoxenue
TepoKcuIa
BOJIOpOJIA C
ITOMOIIBIO
HEOPraHMYECKUX
KaTaln3aTopoB U
MIPUPOTHBIX
00BEKTOB,
COJIepKAIINX
Karasazsy.

JIa0. padora Ne6.

Paznoxenue
TepoKcuIa
BOJIOpOJIA C
MTOMOIIBIO
IHOKCHAA
Maprasiia.

Ckopoctb
XUMHYECKON peaKkuu
U GaKkTopsl eé
3aBUCUMOCTH:
npupoa
pearupyrommx
BELIECTB, IJIOLIA/Ib UX
CONPUKOCHOBEHHMSI,
TEMIIEparTypa,
KOHIICHTpAaLUs U
HaJlIu4yue
KaTajau3aTopa.
Karanns. ®epMeHTSI.
HNuruburopsr.

Xapaxkmepuzosams CKOPOCTD
XUMUYECKON peakuu U (paKTOpbI
3aBUCUMOCTHU CKOPOCTH
XUMUYECKON peaKkiuu OT IPUPOJIbI
pearupyromux BeiecTB, ux
KOHIICHTpALIMU, TEMIIEPATYPHI,
TJIOIIAU COTIPUKOCHOBEHHUS
BEIIICCTB.

IIposooumy, nabrodams u
OnuUCLIBAMb XUMUICCKHIN
SKCIIEPUMEHT C TIOMOIIIBIO POJTHOTO
SI3bIKA M SI3BIKA XUMUH.
Xapakmepuzosams KaTaanu3aTopbl
1 KaTaJu3 KaK CrocoObl
YIPABJICHUS CKOPOCTHIO
XUMHYECKOW PEaKInu.
Yemanaenuseams Ha oCHOBE
MEXITPEAMETHBIX CBA3EH C
OuoJioruen odiiee, 0COOEHHOE U
eIMHUYIHOE JUTsl PEPMEHTOB KaK
OMOJIOTHYECKNX KaTaJlu3aTOPOB.
Packpvieamov pons GepMEeHTOB B
OpraHu3aIuy )KU3HU Ha 3eMie, a
TaK)X€ B ITHIIEBOI U MEIUIIMHCKOMN
MIPOMBIITIICHHOCTH.

[TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
o0cyx1aemMoii Ha ypoke uHpopmanuu,
AKTHUBU3AIUH [T03HABATEIHHOM
JIESATEIbHOCTH O0YUYaIOIINXCS.
Hcnoap30BaTh BOCIIUTATEIbHbIC
BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
mpeaMeTa uepes3 noaoop
COOTBETCTBYIOIUX TEKCTOB ISl YTCHHS,
3aJa4 [yl pelieHus, IpoOIeMHbIX
CUTyalui AJs 00CyKIeHMsI B Kiacce.
OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
yueOHOM e TENbHOCTH.

OnwupaTbCst Ha )KU3HEHHBIN OITBIT
oOyuaroluxcs, IPpUBO/Is JEHCTBEHHbIE
IPUMEDEI.

Co3aBaTh JOBEPUTEIbHbBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
BpeMs ypOKa.




29 O6paTtumocThb Ob6parumebie u 3namu knaccuUKauIo Xum. [TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
XUMUYECKUX HeoOpaTUMbIe peakuii (0OpaTUMbIe 1 o0cyx1aemMoii Ha ypoke uHpopmanuu,
peaxkuuil. XUMUYECKHUE PEaKLUU. | HeOOpaTHMBbIe), IOHATHE AKTHUBU3AIUH [T03HABATEIHHOM

- XUMHUUECKOe «XUMHUYECKOE PAaBHOBECHE» U JESATEILHOCTH 00Y4aroIUXCsl.

o paBHOBECHE. YCIIOBUS €r0 CMEIIECHUS. Hcnosib30BaTh BOCIUTATEIbHBIE

8, BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
mpeaMeTa uepes3 noaoop
COOTBETCTBYIOIUX TEKCTOB ISl YTCHHS,
3aJa4 [yl pelieHus, IpoOIeMHbIX
CUTYyalui AJisl 00CYKJEHMsI B Kiacce.

30 XHAMHUYECKOE Jemoncmpayuu. | XuMHU4ECKOE Xapakmepuzoeams COCTOSHUS [TpuBnexkarb BHUMaHKHE OOyUaIOLIUXCS K
paBHOBECHE U Cwmenenue paBHOBECHE U XMMHUYECKOTO paBHOBECHS U o0cyxaeMoil Ha ypoke HHpOpMaIHH,
CIOCOOBI €ro paBHOBECHS B CrocoOBbI ero CrocoObI €ro CMEIIEHUSI. aKTUBU3AIMH MO3HABATEIHHOM
CMEIIICHHUS. cucreme Fe** + cmerienus. Oomas [IpenckaspiBaTh HanpaBiIeHHE JESTEIbHOCTH 00Yy4aroIuXcsl.

3NCS™ « XapaKTepUCTHKA CMEIICHHUS XUMUIECKOTO Hcnoiib30BaTh BOCIUTATEILHBIC
Fe(NCS)3 peaKuuu CUHTE3a paBHOBECHS TTPU U3MEHECHUH BO3MOJKHOCTH COJIEpKaHUs y4eOHOTO
5 aMMHMaKa U yCIOBUS YCIIOBHH MPOBEICHUS 00paTUMOM MpeMeTa uepes3 moaoop
Lf) CMEIIEeHUS XUMHYECKON peaKIii. COOTBETCTBYIOIIUX TEKCTOB ISl UTCHHS,
— paBHOBECHS Apeymenmuposams BIOOD 3aJa4 Jyisd pelieHus, IpoOIeMHBIX
MIPOU3BOJICTBEHHOTO ONTUMAJIBHBIX YCIOBUIA CUTyalui ais 00CyKIeHHsl B Kiacce.

nporiecca BIpaBo.

MIPOBEACHUS TEXHOJOTHYECKOTO
mporiecca.

Habnrwooams u onucvieamo
JIEMOHCTPAIMOHHBIA XUMUYECKU I
SKCIIEPUMEHT.

Co3naBaTh JOBEPUTEIbHbBIN
IICUXOJIOTHYECKHAI KIUMAT B KIacce BO
BpeMs ypoKa.




31- I'mnponus Jemoncmpayuu. | llonstue «ruaponus». | Xapakmepuzoeams TUAPOIN3 KaK [TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
32 COJIEH. I'uaponus coneit | I'maponus conei. oOMeHHOE B3aUMOJICHCTBIE o0cyx1aemMoii Ha ypoke uHpopmanuu,
pasnuyHoro tTuna. | I'maponus BELIECTB C BOJOH. AKTUBU3AIMH [T03HABATEIbHON
Buneodparmentsl | HeoOpaTHUMBI 1 3anucvléams ypaBHEHUS PEAKIUN | AEATEIbHOCTH OOyUYaIOLIUXCS.
U CJIaiibl obparumeiid. Tpu TUJIPOJIM3a PA3JIMYHbBIX COJIEH. Hcnosb30BaTh BOCIIUTATENBHBIE
«buonornueckas | ciaydasi TUApOIH3a Paznuuams TMAPONN3 1O KATHOHY | BO3MOKHOCTH COJICP)KaHUS y4eOHOTO
poab ruApoausay. | conen. Pomp Y aHUOHY. mpeaMeTa uepes3 noaoop
= JIa6. padora Ne7 | runponmza B oOMene | I[Ipedckazviéams Peakuuio Cpeabl COOTBETCTBYIOIINX TEKCTOB JIJIsl YTCHHUS,
% UcneiTanue BeuiecTs. Poib BOJIHBIX PaCTBOPOB COJIEH, 3aJa4 [yl pelieHus, IpoOIeMHbIX
= UHIUKAaTOpaMu TUAPOJIN3A B 00pa30BaHHBIX CUIIbHBIM CUTyalui AJs 00CyKIeHMsI B Kiacce.
= Cpenbl PACTBOPOB | DHEPIreTUYECKOM OCHOBAHUEM U CJIab0N KUCIOTOM, OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
coJiel pa3NuYHbIX | OOMEHE. c1a0bIM OCHOBaHHEM U CHIIBHOM yueOHOM e TENbHOCTH.
THUIIOB. Paznuunsle mytn KHCIJIOTOM. Onuparbes Ha )KU3HEHHBIN OTBIT
IPOTEKAHUS oOyuaroluxcs, IPpUBO/Is JEHCTBEHHbIE
TUIPOJIH3a COJIEN B MIPUMEPBI.
3aBUCUMOCTH OT UX Co3aBaTh JOBEPUTEIbHbBIN
coCTaBa. MICUXOJIOTMYECKUI KIIMMAT B Kjlacce BO
BpeMsl ypoKa.
33 I'mpponus B [IpesenTanus I'maponus Packpvieams pons 006paTuMoro [TpuBnexkath BHUMaHHE OOyUaIOUIUXCS K
OpraHu4ecKoil «'maponus B OpraHU4eCcKuX TUIPOJIM3a OPraHUYECKUX o0cyx1aeMoil Ha ypoke UH(popmaLu,
XUMUH. OpraHu4ecKoi BEIIIECTB. COEMHEHUH KaK OCHOBBI 0OMeHa aKTUBU3ALlUH [T03HABATEIbHOMN
XUMHUN. buonorundeckas posib | BELIECTB B KHUBBIX OPraHU3Max U JESITeIbHOCTH 00yUaroIUXCS.
. TUJIPOJIN3a B obparumoro ruaponmn3a AT kak Hcnonb30BaTh BOCIUTATEBHBIE
5 OpraHU3Me YEeJIOBEKa. | OCHOBBI SHEPreTUYECKOro OOMEHA B | BO3MOKHOCTH COJAEPKAaHUS yUEOHOTO
cLE Peakuuu rusponusa B | )KMBBIX OpraHu3Max. npeaMera yepes noadop
= IPOMBIIIJICHHOCTH. IIpogooumw, nabriooams u COOTBETCTBYIOLUX TEKCTOB JJIsl UTEHHUS,

ONUCHIBAMb XUMHYECKUI
AKCIIEPUMEHT C TIOMOIIBIO POJTHOTO
SI3BIKA U A3bIKa XUMUH. 3HATh THUIIBI
THUIPOJIN3a OPraHUYECKUX
COEIUHEHUIA.

3a/1a4 I perIeHus, IpoOIeMHBIX
CUTYaIM# 11 0OCYKJICHHS B KJlacce.




34- OxucnurensHo- | demoncmpayuu. | OKUCIUTEIBHO- Xapaxmepuzoeams okucnuTensHo- | IIpuBiekats BHUMaHUE 00YJaloIXCs K
36 BoccTaHoBUTENb | [IpocTeiimme BOCCTAHOBUTEJIbHBIE | BOCCTAHOBUTENbHBIE PEAKIMK KaK | 00CyXaaeMoil Ha ypoke HH(popMau,
HbIE peaKluu. OKHUCIIUTEIBHO- peakuuu. CreneHb IPOLIECCHI C U3BMEHEHUEM CTENIEHEH | aKTMBU3ALMK NO3HABATEIbHOMN
BOCCTAHOBUTEJIbH | OKHUCIICHHUS. OKHUCJIEHHS JJIEMEHTOB BEIIECTB, JEeSITeIBbHOCTH 00YUYaIOMIUXCA.
bI€ peaKIuu: Oxucnurens u YUYaCTBYIOIIMX B PEAKIUH. Hcnosip30BaTh BOCIUTATEIbHBIE
B3aUMO/JICHICTBUE | BOCCTAHOBUTEII. Cocmasnams ypaBHenust OBP ¢ BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
LMHKA ¢ coJisiHOM | OkuciieHue u MOMOUIBIO0 METO/Ia 3JIEKTPOHHOTO npeaMeTa yepes nojoop
] KHUCIIOTON U BOCCTaHOBJICHHE. OanaHca. COOTBETCTBYIOILIUX TEKCTOB JUIsl YUTEHMS,
% xKelesa ¢ ONEeKTPOHHBIN IIposooumuw, Haba00ams u 3aJa4 [yl pelieHus, IpoOIeMHbIX
; cynbdarom OanaHc. OnuUCvLIBAMb XUMUYECKUM CUTyalui AJs 00CyKIeHMsI B Kiacce.
— meau(ID). SKCIEPUMEHT C OMOIIBIO PoAHOTro | OpraHu3oBbIBaTh IPYNIOBBIE (DOPMBI
S JIab. padora Ne8 A3bIKa U S3bIKA XUMHHU. yueOHOM e TENbHOCTH.
B3anmonericteue Onuparbes Ha )KU3HEHHBIN OTIBIT
pacTtBopa oOyuaroluxcs, IPpUBO/Is JEHCTBEHHbIE
cynbdara MIPUMEpHI.
menu(Il) ¢ Co3aBaTh JOBEPUTEIbHbBIN
KEJEe30M U MICUXOJIOTMYECKUI KIIMMAT B Kjlacce BO
THJIPOKCHIIOM BpeMs ypOKa.
HaTpHSI.
37- DnekTponus Jlemoncmpayuu. | DNEKTPOIU3 Xapaxmepuzoeams 31ekTponus Kak | [IpuBnekars BHUMaHue 00yJaromuxcs K
38 pacIjiaBoB U Mogenb pacTBOPOB U OKHUCITUTEIHHO- 00cyxaaemMoil Ha ypoke HHGOpPMaIIH,
pacTBOpPOB. UEKTPOIU3EPA. paciniaBoB BOCCTAHOBUTEJIbHBIN IIPOLIECC. aKTUBU3aLlUH [T03HABATEIbHOMN
[Ipaktnyeckoe | Mogaens JIEKTPOJIUTOB. IIpeockazvieame KaTOIHBIE U JESITeIbHOCTH 00yUaroIUXCS.
IIPUMEHEHHE IEKTPOIU3HON [Tpaktuyeckoe aHOJHBIE MPOLIECCHI U OTpakaTh UX | Vcrosb30BaTh BOCIMTATENIBHBIE
JIEKTPOJIM3A. BaHHBI 175 IpPUMEHEHHE Ha MHUCbME Ul PACIUIaBOB U BO3MO’KHOCTH COJIEp’KaHUs yUeOHOTO
% MOJIy4EeHUs IEKTPOJIM3A. BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB. | MpeAMeTa yepes3 no100p
= QJIIOMUHUS. ["anbpBaHOIUIACTHKA. Packpvisame npakTuyeckoe COOTBETCTBYIOLUX TEKCTOB JJIsl UTEHHUS,
= O06pa3sipbt ["anbBa”OCTETHS. 3HA4YEHUE 3JIEKTPOJIN3a. 3a7ay sl peleHusi, IpoOIeMHbIX
= npoMblUIeHHbIX | PaguHupoBanue. CUTyalMi 171 0OCYXJIeHHs B KJ1acce.
u3zenui, Co3znaBatb JJOBEPUTEIIbHBIH
U3TOTOBJICHHBIX IICUXOJIOTUYECKUH KJIMMAT B KJlacce BO
Ha OCHOBE BpeMsl ypoKa.
rajibBaHOIJIACTUK
uu

TraJJbBaHOCTCTHH.




39 IIpakTnueckas | Pemenune WHcTpykTax no Inanuposams, nposooums Opranu3oBEIBaTH TPYNIIOBBIC (DOPMBI
padora Ne 1. SKCIIEPUMEHTAJIbH | TEXHUKE Hab00amsv U ONUCHIBAMD y4eOHOU JIeATETbHOCTH.
) Pemenue BIX 33J1a4 110 TeMe | 0€30MaCHOCTH. XUMUYECKUN IKCTIEPUMEHT C [ToOyxaTh oOy4aronmxcst CoOI0aaTh Ha
% JKCIEpPUMEHTAN | « XUMHUYecKas Pemenue COOIOZICHUEM MPaBUIT TEXHUKHU YpOKE MPHUHIIMITEI Y9eOHOW TUCITUTUIUHBI U
= BHBIX 337]a4 [0 | pEaKIUsD». IKCIIEPUMEHTAIBHBIX | 0€30MaCHOCTH. caMOOpraHu3aIuu.
S TeMe 3a/1a4 1o TemMe
«XuMHuecKas «XUMHYECKHE
peaKIsD). peaKIum».

40- [ToBTOpEHUE N [ToBTOpEHUE N TectupoBanue, Buinoaname tectol, pemats 3a1auu | Peann3oBeIBaTh BOCIMTATENbHbIE

41 ~ 0000meHNe 00001eHNe pelIeHHe 3a/1a4 U U YIPaKHEHUS TI0 TeME. BO3MOXXHOCTH B Pa3JIM4HBIX BUAAX
2 NU3y4YEHHOTO YHOPaXHEHUH 10 TeMe. | [Ipo6odums OLEHKY COOCTBEHHBIX | ACHTEIBHOCTH, 06Y‘vlaf0HIHXC’I €O CIIOBECHOHU
=~ Marepuaia. JOCTHXKEHHUI B YCBOEHHHU TEMBI. (3H%K°B°H) OCHOBOM. CHCTEMATH3AIMA
8‘ Koppexmuposams cBOU 3HaHUS B YHACOHOTO MaTepHaJa.

COOTBETCTBHUHU C ILIAHUPYEMBIM
pe3yabTaToOM.

42 o KonTtpouabHas padora Ne 2 «XuMnueckue peakuum. [ToOyx1aTh oOy4aronuxcsi cooaoaaTh Ha
) YpOKe MPHHIIMITEI YIeOHOU TUCITUTUTHHEI 1
= caMOOpraHu3aIuy.

Tema 3. BemiecTBa 1 ux cBoiicrBa (17 4)

43 Merannsl. Jemoncmpayuu. | Oduue puznyeckue 0Ob600wamsb 3HAHUS U JeNIaTh [IpuBnexkarb BHUMaHHUE OOYJAIOIINXCS K
g Konnexuus CBOMCTBa METAJLIOB. BBIBOJIBI O 3aKOHOMEPHOCTSIX o0cyxaemMoil Ha ypoke HHpOpMaIHH,

% METAaJIOB. Knaccudukanus MOJIOKEHHUS Y U3MEHEHUM CBOMCTB | aKTUBU3aIllMHU NO3HABATEILHOMN
= METaJIJIOB B TEXHUKE M | METAJUIOB B MIEPHOJaX U Tpymnmax JESITEIbHOCTH 00Y4aroIIUXCsl.

& XUMHH. [lepuoanueckoi CUCTEMBI. Peanu3oBbIBaTh BOCIUTATEIbHBIC

BO3MOYKHOCTH B Pa3JIM4YHbBIX BUJIAX
44 XUMHYECKUE Jemoncmpayuu. | Obuue xumudeckue | Xapakmepuzosams o011 JESITeIbHOCTH 00Y4aroIUXCsi HA OCHOBE

CBONCTBA B3anmopelictBue | cBOMCTBA METAJLIOB. XUMHUYECKHE CBOMCTBA METAJIIOB BOCIIPUATHUSA DJIEMEHTOB
METaJJIOB. KOHLIEHTPUPOBaH | YCIOBUS KaK BOCCTAHOBHTEIEH Ha OCHOBE JNEHCTBUTENLHOCTH: aHAIN3 POOIEMHBIX

4] HOM a30THOI B3aMMO/JICHCTBUS CTPOCHHUS UX aTOMOB U TOJIO)KCHUSI | CUTYyalUil.

% KHCIIOTBI C METAJIJIOB C METAJIJIOB B 3JIEKTPOXUMHUYECKOM Co3naBath JOBEpUTENbHBII

= MeJplo. Bemblilika | pacTBOpaMu KUCIOT M | PSIIY HaIlPsHKSHHUSL. MICUXOJIOTUYECKUI KIIMMAT B KJlacce BO

& TEPMUTHOMN coJIeH. Habnwooams u onucvieams BpEMs ypoKa.

cmecu. Iloprper
H. H. bekertoBa.

Meramiorepmus.

XUMHUYECKHMN OKCIICPUMCHT C
IMMOMOIIBIO POJHOTO S3bIKA U A3bIKaA
XUMHHU




45- Hemerannel. Jemoncmpayuu. | Hemeranisl kak Xapaxmepuzoeams o01IAE [TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
46 biraroponnsie Komnexuus OKHCIIUTEH. XUMHYECKHE CBOMCTBAa HEMETAIJIOB | 0OCYX/1aeMO Ha ypoke HH(pOpMaIHH,
rassl. HEMETAIIOB. Hewmeranibl, kak KAaK OKUCJIUTENEN U AKTUBM3ALIMU NTO3HABATEIBbHOU
Benbimka BOCCTAHOBUTENU. PsiJ1 | BOCCTAaHOBUTENEH HA OCHOBE JESATEILHOCTH 00Y4aroIUXCsl.
YEPHOTrO MOPOXa. | AMEKTPOOTPULATEIBHO | CTPOCHHS X aTOMOB U MOJIOKEHUs | Peann3oBbIBaTh BOCIIUTATENbHbIE
= BritecHenue ctu. nepTtHbIC NN HEMETAJUIOB B PsIIy BO3MOJKHOCTH B Pa3IMYHBIX BUIAX
% raJIOr€HOB U3 UX | OJIArOpOJIHBIE ra3bl. ANIEKTPOOTPHUIATEIIHHOCTH. JESITEIbHOCTH 00Y4aroIUXCsl HA OCHOBE
= pacTBOpOB Habnooams u onucvieams BOCIIPUSTHS JJIIEMEHTOB
Q IPYTUMU XUMUYECKUN IKCTIEPUMEHT C JCHCTBUTEIILHOCTH: aHAIN3 TIPOOJIEMHBIX
rajoreHaMu. MOMOIIIBIO POJTHOTO SI3bIKA U A3bIKA | CUTYaIIHi.
XUMUHU. Co3pnaBaTh JOBEPUTEITBHBIN
MICUXOJOTUYECKUAM KJIMMAT B KJIACCe BO
BpeMs ypoKa.
47- Kucnotsr Jemoncmpayuu. | Kuciotsl ¢ TOUKH Xapaxkmepuzosams opranndeckue | [IpuBnexkats BHUMaHHE 00yJarOIUXCs K
48 Heoprannueckue | Komnexius 3pEHHs aTOMHO- Y HEOPTaHWYECKUE KUCIIOTHI B 00cyxaaemMoil Ha ypoke nHGOpPMaIHH,
" OPraHUYECKUX U | MOJIEKYJISIPHOTO CBETE TEOPHH DJICKTPOJUTHICCKOW | aKTMBU3AIMH MMO3HABATEIHHOM
OPraHWYECKU.€ | HEOpraHW4YecKux | yueHus. Kucmotsl c JUCCOTMAIIAN U TPOTOHHOM JIEATETLHOCTH 00 YUJaFOIIHXCSI.
KHCJIOT. TOYKHU 3PEHUS TEOPUH | TEOPHUH. Hcnonp30BaTh BOCIUTATEBHEIE
JIad. paGora Ne9 | 31eKTpOJIUTHYECKOU Knaccuguyuposams opranndeckue | BO3MOXKHOCTH COJEpKaHUS yueOHOTO
UccnenoBanue JUCCOLMALINH. Y HEOPTraHWYECKHE KUCIIOTHI 110 npeaMeTa yepes3 nojaoop
= KOHILIEHTprpoBaH | Kucnotel ¢ Toukn Pa3JIMYHBIM OCHOBAHUSIM. COOTBETCTBYIOIINX TEKCTOB JJIsl YTEHMUS,
% HBIX PaCTBOPOB 3pEHHUsI NPOTOHHOU Pasnuuams ob11ee, ocodeHHoe U 3a[a4 Jyisd pelieHus, IpooIeMHBIX
T COJISTHOU U teopuu. Oomue €IUHUYHOE B CBOMCTBAX a30THOM, CUTYaIui A1 0OCYKICHHS B KJ1acce.
N YKCYCHOM KHCJIOT | XMMUYECKHE CBOMCTBA | KOHLIEHTPUPOBAHHOW CEPHOU U Opranu3oBbIBaTh IPyNIoBbie (HOPMBI
KarneJbHbIM KHCIIOT. MYPaBbUHOM KHUCIIOT. yueOHOM 1eATENbHOCTH.
MeroaoM npu ux | Kiaccudukanus IIposooumy, nabnrodams u Onupatbcs Ha KU3HEHHBIA OIBIT
pazbaBieHun KHCIIOT. OnUCHIBaMb XUMHUECKUI oOyyaroluxcs, IPUBO/Is JeHCTBEHHbBIE
BOJIOM. SKCIIEPUMEHT C MIOMOIIBIO POJIHOTO | IPUMEPHL.

A3bIKa U A3bIKa XUMUH.

Co3naBaTh JOBEPHUTEIbHBIN
[ICUXOJIOTUYECKUI KIUMAT B KII4acCE BO
BpEMS ypoKa.




49- OcHoBaHus Jemoncmpayuu. | OCHOBaHUS C TOUKU Xapaxmepuzoeamuo [TpuBnekath BHUMaHUE OOYUAIOITUXCS K
50 Heopranuueckue | Komnexkuus 3peHusl aTOMHO- HEOpraHMYECKUEe OCHOBAHUS B o0cyx1aemMoii Ha ypoke uHpopmanuu,
u uiesio4en u MOJIEKYJIIPHOTO CBETE TEOPHUHU IJIEKTPOJIUTUYECKON | aKTUBU3ALUU O3HABATEIBHOMN
OpraHMYEeCKUE. | aMUHOB. yueHus. OCHOBaHMSI C | AUCCOLMALNY. JESATEILHOCTH 00Y4aroIUXCsl.
B3aumoneiictBue | To4ku 3peHus Teopun | Paznuuams obuiee, 0cOOCHHOE U Hcnosb30BaTh BOCIIUTATENBHBIE
apoB JNEKTPOIUTUYECKOI €IMHUYHOE B CBOMCTBAX BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
KOHIICHTPUPOBAH | TUCCOIIMAIIHH. THIPOKCUIIOB M OECKUCIOPOTHBIX npeaMeTa yepes3 no10op
HBIX PaCTBOPOB OcHOBaHMsI C TOUKH OCHOBaHUH. COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHSI,
. COJISTHOM KUCJIOTBI | 3p€HHS TPOTOHHOM Xapaxmepuzosams X B CBETE 3a/1a4 I peiieHust, IpoOIeMHBIX
QE 1 amMmmuaka («apiM | reopun. Oo6mme IIPOTOHHOM TEOPUHU. CUTyalui AJs 00CyKIeHMsI B Kiacce.
0 0€e3 OrHs»). XUMHYECKUEe CBOMCTBA | [Iposodums, nabarooams u OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
e [Tomyuenne OCHOBAaHHUMH. onucviéams XUMUIECKUN y4eOHOU e TETLHOCTH.
aMMuakKa u Knaccudukanus IKCIIEPUMEHT C TIOMOIIBIO POAHOTO | OnUpaThes HA )KU3HCHHBIN OIBIT
M3Y4YEHHE €ro OCHOBAHUH. SI3BIKA W SI3BIKA XMMUH. 00yJaronuxcs, MPUBOJIS JICHCTBCHHBIE
CBOWCTB. IIPUMEPBL.
Jlao. paGora Co3naBaTh JOBEPHUTEIbHBIN
Nel0 ITonyyenue IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
HEPacTBOPUMOTO BpeMs ypoKa.
TUIPOKCHU/IA U €TO
B3aMMOJIEICTBHE
C KHCIIOTOM.
51- AmdoTepHbie Jemoncmpayuu. | Amdpotepusie okcuabl | Xapakmepuzosams oprannueckue | [IpuBnekars BHUMaHHE 00ydaroUuXxcs K
52 COCTMHCHUS [Tony4yenue Y TUAPOKCH/IBI. W HEOpraHu4yeckrue aM(poTepHbIE 00cyxaaemMoii Ha ypoke uHGOpPMaIIH,
HeopraHuyeckue | aMmpoTepHOro [Tonyuenue u COEIMHEHUS KaK BEIECTBa C aKTUBU3AIMH NTO3HABATEIbHON
u TUAPOKCUIA U CBOICTBa JBOMCTBEHHOM (yHKIMEH JESITEIbHOCTH 00Y4aroIIUXCsl.
OpraHMYecKue. | U3Y4YEHHE ero aM(pOTepHBIX KHUCJIOTHO-OCHOBHBIX CBOMCTB. Hcnonp30BaTh BOCIUTATEIbHBIE
CBOMCTB. HEOPraHUYECKUX Apeymenmuposams CBOUCTBA BO3MOYHOCTH COJIEpKaHUS yueOHOTO
JIa0. padora COCIMHEHUH. AMUHOKHCJIOT KaK aM(OTEepHBIX mpeaMeTa uepes moaoop
4 Nell. [Tonyuenue | AMUHOKHCIOTHI — OpPraHUYECKUX COCTUHECHHM. COOTBETCTBYIOIIUX TEKCTOB ISl YTEHHUS,
% am(pOTepHOTO am(poTepHbIe Packpvisams Ha ocHOBe 3a[a4 i pelIeHus, TPOOIEeMHBIX
= TUAPOKCUA TP | OPTaHUYECKHE MEXIPEIMETHBIX CBSI3EH C CUTyalui as o0CyKIeHHsl B Kiacce.
S HeJ0CTaTKe U COEJIMHEHUSI. OHoJIOTHEH POJIb AMUHOKHCIIOT B Opranu3oBbIBaTh IPYNIIOBBIE (DOPMBI
n30bITKe ménoun. | [lentuast u OpraHU3aIUH KU3HU. yueOHOU IeATENbHOCTH.

NCrnTuaHas CBA3b.

OnupaThCst Ha )KU3HEHHBIN OITBIT
oOyyaromuxcs, IpuBOAs JeiCTBEHHbIE
HpUMEPBI.

Co3naBate JOBEPUTEIBHBIN
MICUXOJIOTMYECKUH KIIMMAT B KJ1acce BO
BpeEMS ypoOKa.




53- Conu. Hemoncmpayuu. | Knaccupuxanus Xapaxmepuzoseams conn [TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
o4 [Tonyuenue couiel. JKéctkocTh OpPraHNYeCKUX U HEOPraHMUYECKUX | 00CyKJaeMoi Ha ypoke HH(popMaluu,
KECTKOM BOJBI U | BOJIBI U CIIOCOOBI €€ KHUCJIOT B CBETE TEOPUU AKTUBM3ALIMU NTO3HABATEIBbHOU
ycTpaHeHHe e ycrpaHenus. [lepexosa | 3eKTpOIUTHUECKON AUCCOLMALIMM. | IEATEIBHOCTH 00yJarommXcs.
KECTKOCTH. kapOoHara B Knaccugpuyuposams comu mo Hcnosip30BaTh BOCIUTATEIbHBIE
JIab. pabora ruipokapOoHar u Pa3IU4YHBIM OCHOBAHUSIM. BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
Nel2 Vcerpanenue | oOpatno. O6mue Pa3znuuams obuiee, ocobeHHoe u mpeaMeTa uepes3 noaoop
= XKECTKOCTH BOJBI. | XMMUYECKHE CBOMCTBA | EAMHUYHOE B CBOMCTBAX CPEIHUX U | COOTBETCTBYIOLUX TEKCTOB Il YTCHUS,
% COJIEH. KHCIIBIX COJIEH. 3aJa4 [yl pelieHus, IpoOIeMHbIX
= Onucwvigams ECTKOCTh BOJIbI U CUTyalui AJs 00CyKIeHMsI B Kiacce.
S CHocoObl €€ yCcTpaHEeHHUS!. OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
Ilposooumyw, nabarooams u y4eOHOU e TETLHOCTH.
OnuUCHIBamMb XUMUYECKUI Onupatbes Ha )KU3HEHHBIN OTIBIT
9KCIEPUMEHT C IOMOIIBIO POAHOTO | 0OydaroUIuXcs, MPUBO/IS JEHCTBEHHbIE
A3bIKa U S3bIKA XUMUHU. MIPUMEpHI.
Co3aBaTh JOBEPUTEIbHbBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
BpeMsl ypoKa.

55 I'eneTnueckas Jlao. paGora I'enetnyeckass cBs3bp | 3Hamb BaKHEWIINE CBOMCTBA [TpuBnexkath BHUMaHHE OOyUaIOUIUXCS K
CBSI3b MEXTY Nel3 B T€HETHUYECKHX PAJAaX | U3YyYEHHBIX KJIACCOB. o0cyx1aeMoil Ha ypoke UH(popmaLu,
pa3IMYHBIMU I'enernyeckas HEOPraHUYECKOHN U AKTUBH3AIMH NT03HABATEIbHON
KJ1accaMu CBSI3b MEX]Y OpPraHU4eCKON XUMHUH. JESITeIbHOCTH 00yUaroIUXCS.
HEOPraHW4eCcK! | Pa3IU4YHbIMU Enuncrso mupa Hcnonap30BaTh BOCIUTATEIbHbIE
XU KJIaccaMH. BEIIIECTB. BO3MO’KHOCTH COJIEP’KaHUs yUEOHOTO
OpraHU4eCcKuX npeaMera yepes noadop

= BEIIIECTB. COOTBETCTBYIOLUX TEKCTOB JJIsl UTEHHUS,
% 3a7iay ISl peleHusi, IpoOIeMHbIX

T CUTyalMi 1J1s1 0OCYXJICHHs B KJ1acce.

S OpraHu30BbIBaTh IPyNIOBBIE (POPMbI

yueOHOU JIeATENbHOCTH.

Onupatbes Ha )KU3HCHHBINA OTIBIT
oOyJarouxcs, IPUBO/Is JCHCTBEHHbBIE
MIPUMEPBI.

Co3pnaBaTh JOBEPUTEIbHBIN
MICUXOJIOTHYCCKUI KIMMaT B KJIacce BO
BpeMs ypoKa.




56 IpakTnueckas | [Ipaktuueckas Pemenue IInanuposams, npoeooumy, OpraHu30BbIBaTh IPYIIOBBIE (OPMBI
paGora Ne 2. paboTa 2 IKCIIEPUMEHTANIBHBIX | HAOI00amsb U ONUCHIEAMb yueOHOM 1eATENbHOCTH.
) Pemenune 3aJa4 10 TeMe: XUMUYECKUN IKCTIEPUMEHT C [ToOyxaTh 00ydaronuxcsi cCoOI0AaTh Ha
%’( HKCTIIEPUMEHTAI «BemectBa u ux COOITIO/ICHNEM TTPABUII TEXHUKU YpPOKE MPUHIHUITBI y4eOHOM JUCIUTUIMHBI U
= BHBIX 33714 I10 CBOMCTBa» 0€3011aCHOCTH CaMOOpraHu3aluH.
S Teme
«BemectBa 1 ux
CBOMCTBa»
S1- [ToBTOpEHUE N [ToBTOpEHUE N TectupoBanue, Buvinoaname tecthl, pemath 3a1a4u | Peanu3oBeIBaTh BOCIUTATENbHbIE
58 0000meHNe 00001eHNe pelIeHHe 3a/1a4 U U YIPaKHEHUS TI0 TeME. BO3MOXXHOCTH B Pa3JIM4HBIX BUAAX
% TEMBI. YHOPaXHEHUH 10 TeMe. | [Ipo6odums OLEHKY COOCTBEHHBIX | ACHTEIBHOCTH, 06Y‘vlaf0HIHXC’I €O CIIOBECHOHU
X JOCTHYKEHHH B YCBOSHUH TEMBL (3HAKOBOI1) OCHOBOMW: CHCTEMAaTHU3AIUS
; Koppexmuposams cBOM 3HaHUS B yaebHOrO MaTeprana, .
N COOTBETCTBUU C TUTAHUPYEMBIM Cosnapars JOBCPUTCIILHAIN
PESyIETATOM. MICHXOJIOTUYECKUH KIIUMAT B KIlacce BO
BpeMsl YPOKa.
59 KountpoabsHas padora Ne 3 «BemecTBa u UX CBOiiCTBaY. [ToGyxnaTh oOydarommxcs coOJII0IaTh HA
GE( YPOKE MPUHIIMITBI y4eOHOW TUCIUTUTHHBI U
= CaMOOpTaHN3aINH.

Tema 4. Xumus u coBpeMeHHoe 001iecTBo (84)




60-
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30-31 venenu

XumMuueckas
TEXHOJIOTHUS.

Jemoncmpayuu.
Mojenb KOJIOHHBI
CHHTE3a aMMHaKa
Moaens
IIPOMBIILITICHHOM
YCTaHOBKHU
MOJTyYeHUS
CEpPHOM KUCIOTBHI.

[IpousBoacTeo
aMMMaKa U METaHoJIa.
XuMHUYECKue
MPOLIECCHI, JISKAIME B
OCHOBE MPOU3BOJICTBA
aMMMaKa U METaHoJIa.
XapakTepuCTHKA 3TUX
npoiieccoB. OOmme
Hay4YHbIE TTPUHITUIIBI
XUMHUYECKOTO
MIPOU3BO/ICTBA.
XuMH4YECKue
peakIuu, JiexKaniue B
OCHOBE TIOJTy4EHHUS
CEpPHOM KHUCIOTHI, ,
YyryHa, CTaJlu,
anroMuHus YepHsie n
IIBETHBIC METAJIIBI.
[TonsiTue o crimapax.
[Ipupoanslii ra3 u
He(dTh, MepepaboTka
He(dTH, HEPTEXUMUS.
OO0mve MpUHINTIBL 1
9KOJIOTMYECKUe
poOIeMbI
XHUMHYECKOTO
IIPOU3BO/JICTBA.

Xapaxmepuzo6ams XUMHUECKYIO
TEXHOJIOTHIO KaK
POM3BOIUTCIILHYIO CHITY
oO1iecTBa.

Onucvleams XAMUYECKHE
IPOIIECCHI, JIeXKAIIUE B OCHOBE
HpOI/ISBOI[CTBa aMMHaKa nu
METaHOJIa, C IOMOIILIO POJHOTO
A3bIKA U SA3bIKA XUMHH.
Yemanasnueams aHamoTuu MEXIy
JIBYMsI IIPOU3BOJICTBAMHU.
Dopmynuposame oOIIHE HAYUHBIC
HpI/IHHI/IHI)I XUMHUYCCKOTO
NIPOM3BOJICTBA.

[TpuBnekath BHUMaHUE OOYUAIOITUXCS K
o0cyx1aemMoii Ha ypoke uHpopmanuu,
AKTHUBM3aIIMHU II03HABATEILHOU
JIESATEIbHOCTH O0YUYaIOIINXCS.
Peann3oBbiBaTh BOCIIMTATEILHEIC
BO3MOYXHOCTH B Pa3JIMYHBIX BHJIAX
JESATSIILHOCTH 00YJArOIIUXCSI HA OCHOBE
BOCITPHUSITHSI DJICMEHTOB
JCHCTBUTEIILHOCTH: aHAIN3 TIPOOJIEMHBIX
CUTYalUM.

Co3pnaBaTh JOBEPUTEITBHBIN
TICUXOJOTHYECKHH KIUMAaT B KJIacce BO
BpeMs ypoKa.
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31 "Henens

XuMus B
CEIIbCKOM
XO03SICTBE U
OBITY.

Jemoncmpayuu.
OO6pasibt
MUHEPAIbHBIX
ynoOpeHuit.
OO6pasibt
MOIOIINX U
YUCTSIINAX
CPEICTB.
O06pa3sisl
OpPraHHYECKUX
pacTBOPUTEIEH.
O06pa3ist
OBITOBBIX
a’po30JIeH.
Jlao. paGora
Nel4
.O3HaKoOMJIEHHE C
obOpasmnamu
MHUHEPATbHBIX
yIOOpeHMil.
PactBOopuMOCTh
KapOuma u
JIBOMHOT'O
cynepdocdara B
BOJIC.

OcHoBHbIE
MUHEpaIbHbIE
(a3oTHBIE,
docdopHnbie,
KaJIMAHbBIC) U
OpraHuYecKue
yIOOpEeHUS U UX
CBOICTBA.
XuMH4YeCcKue
CpelCTBa 3aIUTHI
pactenuii. beITOBBIE
MOBEPXHOCTHO-
AKTUBHBIE
COCIMHEHUSI.
Moromne 1 YuCTSIne
BEIIIECTBA.
Opranuueckue
pPacTBOPHUTEIH.
brITOBBIE a3p030J1H.

3namse u pazniuuams OCHOBHbBIE
MUHEpaJIbHbIE (a30THBIE,
dochopHsie, KanuitHbIC)
ynoopeHusl.
Xapaxmepuzoeamye obume
IPUHIUIEL U 9KOJIOTHIECKUE
po0JIEMbl XUMUYECKOTO
IPOM3BOJICTBA.

3namo nipaBuIia 6€30TIACHOM
paboThI CO cpeacTBaMu OBITOBO
XUMUH.

[TpuBnexaTh BHUMaHHE 00yJarOIUXCs K
o0cyx1aemMoii Ha ypoke uHpopmanuu,
AKTHUBU3AIUH [T03HABATEIHHOM
JIESTEIbHOCTH 00 YUJaIOIINXCS.
Hcnoap30BaTh BOCIIUTATEIbHbIC
BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
mpeaMeTa uepes3 noaoop
COOTBETCTBYIOIUX TEKCTOB ISl YTCHHS,
3aJa4 [yl pelieHus, IpoOIeMHbIX
CUTyalui AJs 00CyKIeHMsI B Kiacce.
OpraHu3oBbIBaTh IPyNIoOBbIE (POPMBI
yueOHOM e TEIbHOCTH.

OnwupaTbCst Ha )KU3HEHHBIN OTIBIT
oOyuaroluxcs, IPpUBO/Is JEHCTBEHHbIE
IPUMEDEI.

Co3aBaTh JOBEPUTEIbHbBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
BpeMs ypOKa.




63 Xumuueckas Jlemoncmpayuu. | MapkupoBka Apeymenmuposamuo [TpuBnekath BHUMaHUE OOYUAIOITUXCS K
IrPaMOTHOCTh BuneodparmMeHTsl | yIaKOBOYHBIX HEO0OX0IMMOCTh XHMHYECKOM o0cyxaemMoii Ha ypoke HHpOpMaIHH,
KaK KOMIIOHEHT | U CIalbl O MaTepuaos, rPaMOTHOCTU KaK KOMIIOHEHTa AaKTUBU3AIIMH MO3HABATEIbHOM
oOmeit CTENEHU AIIEKTPOHUKHU U OOIIEKYTbTYPHON KOMIIETEHTHOCTH | JACATEIHHOCTH O0YUAIOITUXCS.
KYJIBTYpPBI IKOJIOTHYECKOMH OBITOBO TEXHUKH, YyeJoBeKa. Hcnonp30BaTh BOCIUTATENbHBIE
YeJIOBEeKa. YUCTOTHI TOBapa. | SKOJOTUYHOTO TOBapa, | Ymems mosydatb HEOOXOIUMYIO BO3MO>KHOCTH COJIEp’KaHUs y4eOHOTO
Jlao. paGora POJIYKTOB MUTAHUS, | HHPOPMAIMIO C MAPKUPOBOK Ha mpeaMeTa uepes3 noaoop
= Nel5s ITUKETOK IO YXOJly 3a | YIAaKOBKaX pa3InYHbIX COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHSI,
% Nzyuenue OJICIKI0M. MPOMBIIIICHHBIX U 3a]1a4 JIsl PEIICHUS, TTPOOIIEMHBIX
= MapKUPOBOK MPOJI0BOJILCTBEHHBIX TOBAPOB. CUTyalui AJs 00CyKIeHMsI B Kiacce.
& Pa3ITUYHBIX BHJIOB OpraHu30BEIBaTH TPYIITIOBBIC (DOPMBI
MIPOMBIIIJIEHHBIX yueOHOM e TENbHOCTH.
u Onuparbes Ha )KU3HECHHBIN OIBIT
MPOI0BOJILCTBEHH 00yJaronuxcs, MPUBOJIS JICHCTBCHHBIE
BIX TOBapOB. MIPUMEPHI.
Co3aBaTh JOBEPUTEIbHbBIN
MICUXOJIOTUYECKUM KJIMMAT B KJIACCe BO
BpeMs ypOKa.
64- [ToBTOpEeHUE N TectupoBanue, Buvinoaname TecThl, pemats 3a1aun | Peann3oBeiBaTh BOCIMTATENbHBIE
65 | 00o001eHne peuieHue 3a1ad u U yIIPaXHEHUS 110 TEME. BO3MOXKHOCTH B Pa3IIMIHBIX BHJaX
% Kypca. yHpaXHEHUH 10 TeMe. | [Ipo6odums OLEHKY COOCTBEHHBIX | ACATCIBHOCTH, 06}"“13}01]1“7‘0’1 CO CJIOBECHOH
= [Monsenenue JTOCTHKEHHI B YCBOCHHH TEMBI. (3HAKOBOI) OCHOBO: CHCTEMATH3ALNA
™ UTOTOB Koppexmuposamws cBOU 3HaHUS B Y4eOHOro MaTepHara.
) y4eOHOro roja. COOTBETCTBUU C IJITAHUPYEMbBIM
pPE3yIBTaTOM.
66 - HTorosasi KOHTpOJILHAN padoTa 4. [ToOyx1aTh oOyuarouuxcs codaoaaTh Ha
e ypOKe MPUHLIMITBI Y4eOHOM TUCIUTUIUHBI U
o CaMOOPTaHU3alIHH.
67 Ananus Koppexmuposams cBOM 3HaHUS B Peani30BbIBaTh BOCIIUTATEIBHbIC
- KOHTPOJIBHOM COOTBETCTBHH C IUIAHUPYEMBIM BO3MOXHOCTH B pa3JIMIHbIX BUAAX
g paGoTHL. PE3yIbTaTOM. JIeSITEeTFHOCTH, O0YJaOIUXCS CO CIIOBECHON
3 (3HAKOBOI1) OCHOBOW: CHCTEMAaTH3aITHs
y4e0HOro MaTepHuania.
68 PeszepBHoe
& BpeMsl.




