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Pa6ouasi nporpamma

IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma cpeHero ooIiero oopasoBaHus 10 XMMHU COCTaBJIeHa Ha 0cHOBEe DelepaibHOTr0 rocy1apcTBEHHOI0 00pa30BaTeIbHOTO
cTaHgapTa oomero oopa3oBanus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIE HJIEH U TIoJ0xeHus [IporpaMmMbl pa3BuTus 1 GOPMHUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX TCUCTBHI JIs CPEIHETO (ITOIHOTO) 00IIero oOpa3oBaHuUs.

B paGoueii mporpamme mpeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB JESTEIHLHOCTH 00ydaeMbIX, IPEACTABICHHBIX B POrpaMMax /sl HA4allbHOTO
o01m1ero 1 0CHOBHOTO 00111ero oopazoBanus. CoaeprkaHue HaCTOALIEH paboyeil mporpaMmbl UMEET 0COOEHHOCTH, 00YCIOBIICHHBIE, BO-TIEPBBIX, TPEIMETHBIM
COJIepKaHNEM H, BO-BTOPBIX, ICUXOJIOTUIECKUMHU BO3PACTHBIMHA 0COOCHHOCTSIMH 00ydaeMbIX. JlaHHas mporpaMmMa KOHKPETH3HPYET CO/IepKaHue CTaHIapTa,
naéT pacnpezeseHre y4eOHbBIX YacoB IO pa3jesiaM Kypca, MOCIeI0BaTeIbHOCTh H3YyUCHHUS TEM U Pa3/IeNIOB ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPESIMETHBIX
CBsI3€H, JIOTUKU Y4eOHOT0 MpoIiecca, BO3paCTHBIX OCOOCHHOCTEH yJanuxcs. B mporpamme onpenenén nepeyeHs AeMOHCTPALNi, Ta00paTOPHBIX OMBITOB,
NPaKTUYCCKHUX 3aHITUN M PACUETHBIX 3ajad.

Ha Teopernueckuii matepuan otBoautcs 72 yaca B 10 kinacce (2uaca B Henento) 1 68 yacoB B 11 kiacce (2 yaca B HeZlen0), Ha MpakTHYECKUe paboThl
— 4 gaca (2+2), Ha KOHTPOJIbHBIC pabOTHI — 8 YacoB (4+4).

[Tpu n3ydeHnH XMMUN BEIYITYIO POJIb UTPAET MMO3HABATENbHAS NesITeIbHOCTh. OCHOBHBIC BUBI YI€OHOH JEATEIEHOCTH 00YJaOIINXCsl Ha YPOBHE
y4eOHBIX AEUCTBUM BKIIIOYAIOT YMEHUE XapaKTePU30BaTh, OOBACHITD, KIACCUPUIIMPOBATH, BIAJETh METOIaMU HAYYHOTO MO3HAHUS, TTOJIHO U TOUYHO BBIpaXkaTh
CBOM MBICIIH, apTYMEHTHPOBATh CBOIO TOUKY 3PEHHUs, padOTaTh B TPYIIIE, MPEICTABIATH U COOONIATh XMMUYECKYI0 HH(POPMAIIUIO B YCTHON M MUCHMEHHOU
dopmax u ap.

OpnHa u3 331249 00y4eHUs B CpEeTHEH MIKOJIE — MOJrOTOBKA 00YUYAIOMIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODPY JKU3HEHHOTO U
npodeccuoHaabHOro myTH. O0yyaronmecs A0JKHbI HAYYUTHCS CAMOCTOSITENIbHO CTABUTD LIETTH U ONIPENIENIATh MYTH UX JIOCTH)KEHUS, UCIIOIb30BaTh
prOOPETEHHBIN B IITKOJIE OMBIT JICATEIEHOCTH B pEalTbHOW KHU3HHM, 32 paMKaMH Y9eOHOTO IpoIiecca.

Ienu cpeonezo oouiezo odpazoeanus CoCToNT B:

1) ¢dopmMHpOBaHUH IETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOI'O Ha MPHOOPETCHHBIX 3HAHUSX, YMEHUSIX U CIIOCO0aX JICATSILHOCTH;

2) TPUOOPETEHHH OIbITA PA3HOOOPA3HOM MEeSITENbHOCTH, OBbITA TO3HAHKS U CAMOIIO3HAHHS;

3) MOArOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOPA MHIMBUAYALHOW 00pa30BaTeIbHON MK MPO(ECCHOHAIBHON TPACKTOPHH.
BoubIoi BRI B TOCTHYKEHUE ITUX TENIeH CpeTHeTro 001mero o0pa3oBaHusl BHOCUT U3yueHue XUMUU, KOTOpOe MPU3BAHO 00ecneuunts.

1) ¢opmHupoBaHHE CHCTEMbI XMMUYECKUX 3HAHUHN KaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHOU KapTUHBI MUPA,;

2) pa3BUTHE JIMYHOCTH 00YYAIOMIMXCSI, UX HHTEIUIEKTYalbHOE U HPaBCTBEHHOE COBEPILICHCTBOBAHHUE, (POPMUPOBAHUE Y HUX IKOJIOTHUECKH IEJIECO00Pa3HOT0O
MOBE/ICHUS B OBITY U TPYJOBOM AESITETbHOCTH;

3) BBIPAOOTKY y 00YYAONIUXCS TIOHUMAHKS OOIIECTBCHHOM MOTPEOHOCTH B Pa3BUTHH XUMHH, a TakKe (POPMUPOBAHKME Y HUX OTHOIICHHS K XUMHUH KaK K
BO3MOXHOM 00s1acTH OyayIiel MpakTHYeCKOi e TeIbHOCTH;

4) dopmupoBaHHEe YMEHHsS O€30IIaCHOT0 OOpAIIEHHS C BEIIECTBAMH, UCIIOIB3YEMBIMHU B IIOBCETHEBHON KHU3HH.



HopmaTuBHBIE JOKYMEHTHI, 00ecne4YrBaoIIie peajn3auuio NporpaMmal

1.®enepanbubiii 3aK0H «O0 obpazoBanuu B Poccuiickoit deneparum» Ne 273-D3 ot 29.12.2012r.
2. IMpukasz MunuctepctBa oopazoanus u Hayku PO Ne 413 ot 17.05.2012 1. «O06 yrBepx)acHnn (heaepaabHOro rocy1apcTBEHHOT0 00pa3oBaTEILHOTO
cTaHjapTa cpeaHero (MmoJIHOro) oo1ero 0opa3oBaHus»
3 [Iporpammel o6mieoOpazoBarenbHbIX yupexkaenuid. Xumus 10-11 kmaccer. ['abpuenss, O. C. U. I'. Octpoymos, C.A. CnankoB Xumusl.
4. OGpa3oBarenbpHas Mporpamma cpeHero oouiero oopa3zoBaHus
Hesn kypca:
v/ ocBOeHHE 3HAHUI 0 XUMHUYECKOM COCTABIIAIONICH €CTECTBEHHOHAYYHOM KapTHHBI MUPA, BKHEHIINX XMMUUCCKUX TTOHATHSX, 3aKOHAX U TEOPHUSIX;
v oBJIaJleHHe YMEHHSIMH IPUMEHSTH [TOJyYEHHBIE 3HAHUSA U1 OOBACHEHUS Pa3HOOOPA3HBIX XMMUUECKUX SBICHUM U CBOMCTB BELIECTB, OLIEHKH POJIH
XUMHH B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUI U TIOJYyYEHUH HOBBIX MaTEpUasoB;
v\ pa3sBHTHE II03HABATEILHBIX HHTEPECOB U MHTEUIEKTYaIbHBIX CIIOCOOHOCTEN B IPOLIECCE CAMOCTOATEIBHOIO IPUOOPETEHHS XUMUYECKHUX 3HAHUM C
UCIOJIb30BaHUEM PA3IMYHBIX UCTOUHUKOB HH(OPMAIIUHU, B TOM YHUCIIE KOMITBIOTEPHBIX;
v\ BocnUTaHMe YOEXKICHHOCTU B NO3UTHBHOMN POJIM XMMHH B KM3HU COBPEMEHHOIO O0ILECTBA, HEOOXOAMMOCTH XMMUYECKH TPAMOTHOIO OTHOLIEHHS K
CBOEMY 3[IOPOBBIO U OKPYKAIOIIEH Cpee;
v/ npHMeHEeHHe MOJTYYeHHBIX 3HAHMI M YMeHH i /1711 0€3011aCHOI0 MCIIOJIb30BaHUs BEIECTB M MATEPHAJIOB B OBITY, CEILCKOM XO35MCTBE U HA
MPOU3BOJICTBE, PEIICHUS MPAKTUUECKHX 3a7]au B TOBCEIHEBHOM JKU3HH, IPEIYNPEKICHUS IBICHUMN, HAHOCSIINUX BPE]] 3J0POBBIO YETIOBEKA U
OKpYKarolen cpene.

Conep:xanue kypca. 10 knacc. ba3oBblii ypoBeHb

Teopus cmpoenusn opeanuueckux coeounenuit A. M. Bymneposa. IIpeomem opzanuueckoit xumuu.
Opeanuueckue gewecmea: npupooHvle, UCKYccmeeHHble U cunmemuyeckue. OcobeHHOCmU cOCMasa u CMpoenUst OpeaHuyecKux seujecms. Bumanuzm u ezco
kpax. Ilonsmue 06 yanes00opooax.
OcHOBHBIE 110JI0KEHHS TEOPHH XHMHYECKOro crpoenusi byrieposa.
BanentHocTh. CTpyKTYypHBIE (OPMYJIIBI — IOJIHBIE U COKpalEHHbIE. [IpocThie (0quHapHbIe) U KpaTHbIE (IBOIHBIE U TPOMHbIE) CBsI3U. MI30MepHhl
nzomepus. BzaumHoe BIMsSHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.

[InaBnenue, oOyrnuBaHue U TOPEHHE OPraHUYECKHUX BemecTB. Mojienu (1apocTepKHeBbIe U 00BEMHBIE) MOJIEKYJ OPTaHUYECKUX COSMHEHUH pa3HbIX
KkJ1accoB. Onpe/ieneHne MEMEHTHOTO COCTaBa OPraHNYeCKUX COeIMHEHUH.

Jlabopamopnvie onvimoi.
N3rotoiieHne MojeNeil OpraHn4eCKUX COEUHEHHMIA.
YriieBoaopoabl U UX NPHPOJHBbIE HCTOYHUKH
IIpenesabHblie yriaepogopoabl. Asikanbl. Onpenenenue. ['oMmonornyeckuit paa alkaHoB U ero odmas Gopmyna. CTpyKTypHasi ©30Mepusl yrIIepoIHOM Lemu.
Pagukansl. HomeHkiiaTypa ajikaHoB. XMMUYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, PEAKIIUY 3aMEIlEeHNUs (TaJOreHUPOBAHUE ), peaKLUs Pa3IoKEHHsI METaHa,
peakuus JeTuapupoBaHus dTaHa.
HenpeneabHble yriesoaopoasl. Ankenbl. OtuieH. Onpenenenue. 'omonorndeckuil psag ankeHoB. Homenknatypa. CTpykTypHas ¥ IpOCTPaHCTBEHHAS
(reometpuueckasi) nzomepus. [IpoMblieHHOE MOTyYeHUE aKEeHOB: KPEKUHT U IeTHAPUpOBaHuE alikaHoB. JlabopaTopHOe mosyuyeHue 3TUjieHa — peakuus



JErUapaTalyy 3TaHoNa. Peakiny npucoeAMHEHNs: THApaTalys, TMAporaloreHupoBaHye, raloreHupoBaHue, noiumepusanuu. Ilpasuno MapkoBHUKOBA.

Oxucnenue ankeHoB. KauecTBeHHBIE peakIUy Ha HENIPEAEIbHBIC YTIICBOIOPOBI.

Aakanuenbl. Kayuykn. Onpenenenue. Homenknarypa. Conpsokénabie quensl. byramuen-1,3, uzonpen. Peakuus Jlebenera. Peakiuu npucoeqnHeHUs
ankaaueHoB. Kayuyku: HaTypaiabHBIN, CHHTeTHYECKHE (OyTaMeHOBBIN, U30NIPEHOBRIN ). Bynkanuzamus kaydyka. Pesuna. D00HUT.

Auaxunbl. Onpenenenne. Homenkiatypa. [lonydenue u npuMeHeHne aleTuiieHa. XUMUUYECKUE CBOMCTBA alleTHIIEHA: TOPEHUE, PEAKIIUH IPUCOECTUHEHUS:
I'HJIpOraJIOreHUPOBaHue, raJoreHupoBanue, ruaparanus (peakuus Kyueposa). BUHMIXI0pH, ONIMBUHUIXIIOPUA.

Apenbl. Onpenenenue. beH3oi: ero crpoeHne, HEKOTOpbIe PU3NUECKUE U XMMUYECKHE CBOUCTBA (TOPEHUE, PEAKIIMU 3aMEIeHUs] — TraJIoreHUPOBaHHUE,

HUTPOBAHUE), NOJIYUYEHUE U IPUMEHEHHE. DKCTPAKLIUS.

Ipupoanslii ra3. Cocras npupoanoro rasa. Ero maxoxaenue B npupoje. [Ipenmymiectsa npupoaHOTo ra3a Kak TOIUIMBA. XUMHUYecKas epepadoTka
IIPUPOIHOTO raza: KOHBepcHs, MUpou3. CHHTE3-Ta3 U €ro UCI0JIb30BAHNUE.

Hed1b 1 cioco0bl eé nepepadorku. [lonyTHbIi HETAHOI Ta3, €ro cocTaB U Gppakuuu — ra3oBblii OeH3UH, IponaH-OyTaHoBas, cyxoii ra3. Heds, e€ coctas
U nepepaboTKa — MeperoHka, Kpekur, pudopmunr. Hedgrenpoaykrsl. OKTaHOBOE 4KCII0; OCH3UH.

KamenHblii yrosp u ero nepepadorka. VickonaeMslii yroib: aHTpalUT, KAMEHHBIH, Oypsiii. KokcoBanne kameHHOTO yriisi. KOKcoBBIi Ta3, aMMHuadHas BOJa,
KaMEHHOYTOJIbHasl CMOJIa, KOKC. ["a3udukanus 1 KaTaTuTHYECKOe THIPUPOBAHIE KAMEHHOIO YIJIs.

Jemoncmpayuu.

I'openue merana, 3TaHa, anetuieHa. OTHOIIEHUE METaHa, 3TUIIEHA, alleTHIeHa 1 OeH30J1a K pacTBOpaM IepMaHraHaTa Kajaus 1 OpomHoii Boze. [lomyuenue
ATUJIEHA peaKlMen JernpaTaluy 3TaHoJa U alleTUIeHa TUAPOIN30M Kapouaa kanbuus. Pa3noxkeHne kaydyKka Ipyu HarpeBaHUH, UCTIbITAHUE IPOAYKTOB
pa3IoKEHUs Ha HeNpeAenbHOCTb, KoJulekuuu «HedTs 1 HedTenpoaykTel», «KaMeHHBIH yroib 1 NPOAYKTHI €ro nepepadboTku», «Kayayku.

Jlabopamopnuwie onvimoi.
OOHapy>xeHue NpoJyKTOB ropeHHst cBeuH. MccaenoBanrue CBONCTB KayqyKOB.
Kuciopoa- u azorcoaep:kaniue opraHnyecKue CoeAuHEeHUs
Onnoaromusblie cnupThl. Onpenenenne. yHKIMOHANBHAS THAPOKCUIIBHAS TPyNa. ' OMOJIOrH4ecKuil psill MPEAeIbHBIX OJHOATOMHBIX CIIUPTOB. M30Mepus
NO0JIO’KEeHUS (QYHKIMOHATIBLHOM rpynnbl. BonopoaHast cBsi3b. XMMHUECKHE CBOMCTBA CIUPTOB. AJbAeryuaHas rpynna. Peakius stepudukannu, cioxHble
3¢upsl. [Ipumenenne cnupToB. JleificTBHe METUIOBOrO U ATUIIOBOTO CIIUPTOB HAa OPTaHU3M YeJIOBEKa.
Mmuoroaromusblie cnupThl. Onpeaenenue. DTHiIeHIUKONb. [ unepu. [lomyyenue u xumMudeckre cBOMCTBA MHOIOATOMHBIX cliupToB. KauecTBeHHast
peakiys Ha MHOTOaTOMHbIE CIUPTHL. AHTU(DPH3.
®enou1. CTpoeHue, nojyuyeHue, CBOMCTBA U npuMeHeHne penona. KauectBeHHble peakiuu Ha ¢eHol. BzanMHoe BIMsHUE aTOMOB B MoJieKyIie (heHoia.
Aaspaeruabl. Onpenenenue. @opManbIerua 1 aleTanpiaerny. XUMAYECKUE CBOWCTBA allbJIern10B. KauecTBEHHbIE peaklIMM Ha allbJeru ibl. Peakuyun
noymkoHAeHcau. KapobonunsHas rpynmna. KeToHnsl Ha mpuMepe areToHa.
Kap6oHnoBbie kucaotsl. [IpeaenbHbie 0JHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI, UX TOMOJIOTHYeCKHH psij. [lonmyueHne u npuMeHeHne. XMMHUYECKHEe CBOICTBA
KapOOHOBBIX KUCIOT. Peakius srepudukanuu.
Cao:xnbie 3¢upbl. Kupsl. Peakuus srepuduxannu. Crnoxxusie 3gpupsl. JKupbl, X cOCTaB U TUAPOIN3 (KUCIOTHBIN U 1Ie0yHOi). Mbuta. 'mapupoBanue
KHUPOB.
YraeBoabl. YrieBoasl. MoHocaxapusl. [roko3a kak anpaerugocnupt. CopOut. MojgoyHokucnoe u cnupToBoe Oposkenue. @orocuntes. JJucaxapupl.
Caxapo3a. [Tonucaxapuasl: Kpaxmal, HeUTI003a.
AMuHBI. AMUHOrpynna. AMHUHBI IpeieNIbHbIE U apoMaTHueckue. AHWIMH. [Tomyuenne amuHoB. Peakuys 3uHnHAa. XMMUYECKHE CBONCTBA U IPUMEHEHHE
aMHUHOB.
AMMHOKHUCJI0THI. Bejikn. AMUHOKHCIIOTH Kak aMm(oTepHble opranudeckue coennuenus. [ munun. Peakuus nonukonaencanuu. [lentuanas cBs3b.
[lepBuyHas, BTOpUUHasl, TPETUUHAs CTPYKTYphl OenkoB. KauecTBenHble peakuuu Ha 6enku. ['unponus. Jlenatypauus. buonornueckue pyHkuuu O€NKoB B
OpraHus3Me.



Hemoncmpayuu.

Oxkwucnenne cniupTa B anpaerua. KauecTBeHHas peakiiys Ha MHOTOaTOMHBIE CITUPTHI. PacTBOpuMOCTh (DeHOa B BOAC MPU OOBIYHON TeMIEepaType U Mpu
HarpeBanuu. KauectBenHblie peakiiuu Ha Geron. KauecTBeHHBIC peakiiy Ha anbaeruabl. B3aumoeiicTBue riaoko3sl ¢ ruapokcuaoM meau( 1) kak
anpaerugocnupra. KauecrBeHHas peakiys Ha kpaxMmai. [[BeTHbIe peakiuu OeIKoB.

Jlabopamopnvie onvimot.
CpaBHEHHME CKOPOCTH UCIIAPEHMS BOJIbI M 3TaHOIa. PAaCTBOPUMOCTD riMlieprHa B BOJE. XMMHUYECKHE CBOMCTBA YKCYCHOM KUCIOTHI. OnpeieneHne
HEIpPEeAeIbHOCTU PACTUTEILHOIO Maca.

Ilpaxmuueckas padoma.
Wnentudukanys opraHndeckux CoeInHEHHMN.
Opranuyeckasi XumMusi 4 001IECTBO
Buorexunonorus. [Tepuoasr e€ passutus. Tpu HalpaBieHUs OMOTEXHOJIOTHH: TeHHas (MU TeHEeTHYeCKasi) MHKCHEPUS; KIICTOYHAS HHKECHEPHSI,
Ouosnoruueckast uwkeHepus. ['enernyeckn moaudunupoBanusie opranuzmMel ('MO) u Tpancrennas npoaykuus. Knonuposanue. UMMoOoun3oBaHHbIe
(dbepMEeHTHI U UX TPUMEHEHHE.
Ioanmepsl. Knaccudukarus noaumepoB. MIcKyccTBEHHBIE MOMUMEPHI: LEUTYJION, alleTaTHBIN MENK, BUCKO3a, eJU1o(daH.
Cunternyeckue nmojuMepsbl. CriocoOb! MOIy4eHHs TOJMMEPOB: TTOJIMMEpU3aIUs U oJIMKOoHAeH canusl. CHHTEeTHYeCKUEe Kayuyku. [1macTmaccel: moaucTupo,
ted1oH, momuBHHIIXIOPUA. CHHTETHYECKHE BOJIOKHA: KAalPOH, HAMJIOH, KeBJIap, JIAaBCaH.

Jemoncmpayuu.

Komnekuuu rniaacTMacc, CAHTETUYECKHX BOJIOKOH M M3JIEINI 13 HUX. Pa3okeHue rnmepokcuaa BoJopoaa ¢ MOMOIIbIO KaTajia3bl IPUPOIHBIX 0ObEKTOB.

Jlabopamopnvie onvimot.
3HAKOMCTBO C 00pa3iiaMHy MIacTMacc, BOJIOKOH U Kay1yKOB.

Ilpakmuueckasa paboma.
Pacmo3naBanue mimacTMacc U BOJIOKOH.

Conep:kanue kypcea. 11 knacc. ba3oBblii ypoBeHb
CrtpoeHue BewecTB
OcHoBHBbIE CBeJleHUs1 0 cTpoeHun atoma. CTpoeHHe aToMa: Ipo U IEKTPOHHAs 00osiouka. M3oTomnel. XuMuueckuit aieMeHT. bombIoit aqpoHHbIN
KOJuTaiiiep. YpOBHH CTPOEHUS BELIECTBA.
Iepunoauyeckas cucrema xumudeckux 3j1eMeHToB /[. . MeHnaesieeBa B cBeTe yUeHHs 0 CTpoeHrH aToMa. OU3nyecKuid CMBICII HOMEPOB: 3JIEMEHTA,
nepuoa, TPYyMIbl. BaleHTHBIE S7eKTPOHBL. DIEKTPOHHAS KOHPUTYpallKs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 2JIEMEHTOB B MEPHOJaX M TPyIax.
DJIEKTPOHHBIE CEMEMCTBA XUMHUYECKHX SJIEMEHTOB.
duiiocoPpckne 0ocHOBBI 001HOCTH [Ieproanueckoro 3aKoHa ¥ TEOPHMH XUMHYECKOro cTpoeHus. [Ipennocsiiku oTkpbITHs [leproanyueckoro 3akoHa 1
TEOPHH XUMHUUYECKOTO CTPOCHUS. POJIb THYHOCTH B UCTOPUHU XUMHH. PO IPAKTUKK B CTAHOBJICHUH U PA3BUTHH XUMHYECKOU TEOPHH.
HNonnasi xumuueckasi CBSI3b 1 MOHHbIE KPUCTANINYEeCKUe pelnéTku. KaTHOHBI Kak MPOAYKT BOCCTAHOBIIEHUS aTOMOB METANIOB. AHUOHBI KaK MPOJYKT
OKHCJIEHUS aTOMOB HeMeTaIOB. MloHHAs XMMUYECKask CBSI3b M MOHHAs KpUCTautmueckas pemérka. IOHbI IpOCThIe U CIIOKHBIE.
KoBanenTHasi Xumuyeckasi CBsi3b. ATOMHbIE€ H MOJIEKYJISIPHbIE KPUCTA/UINYecKHe peiéTkn. KoBaneHTHas HEMospHAas ¥ MOJIsIpHAsi CBS3H.
DIIEeKTPOOTPULIATETLHOCTE. KpaTHOCTh KOBaICHTHOM CBsi3u. OOMEHHBIN M TOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHBIX CBSI3CH.
[TonsspHOCTD CBSI3U U MOJISIPHOCTH MOJIEKYJIbI. MOJIEKYJISIpHBIE U ATOMHBIE KPUCTAIUTMYECKUE PEILIETKH.
Mera/uinyeckas cBsi3b. MeTauIMueCKue KPUCTAUINYECKHE pelIETKA. MeTaunuecKkass XMMUYECKasl CBSI3b: HOH-aTOMBI U 3JIEKTPOHHBIN ra3. duznueckue
CBOMCTBA METAJUIOB U UX MIPUMEHEHNE HA OCHOBE 3TUX CBOMCTB. CIlIaBbl YEPHBIE U LIBETHBIE.



Bopopoanasi xummnueckasi cBsi3b. BogopoaHas XxumMuueckasi CBSI3b: MEKMOJICKYIJISIPHAS. U BHYTPUMOJIEKYJIIpHas. 3HAaU€HHE BOJIOPOIHOM CBS3U B IPUPOJAC U
YKU3HU YeJIOBEKa.
IHonumepsl. [TonmMepsl, UX MONTY4YEHUE: PEAKLIUN [TOIMMEPU3ALUU U TIOJIMKOHAeHcauuH. [1nactmaccsl. BoimokHa. Heopranuueckue noauMepsl
JucnepcHbie cuctembl. JliciepcHble CUCTEMBI: AucIiepcHas ga3a u aucrepcuoHHas cpeaa. Knaccudukanysa qucnepcHbIX CUCTEM MO arperaTHOMY
COCTOSIHUIO U 110 pa3Mepy yacTull ¢a3sl. ['pyboancnepcHbie CHCTEMBI: IMYIIbCUH, CYCIIEH3UH, a3p030Ji. TOHKOUCTIEPCHBIE CUCTEMBI: 30JIM U TEJIH.
CuHepes3uc 1 KoaryJsius.

Hemoncmpayuu.

Paznuunbie hopmel [lepuoanueckoii cucteMpl Xumuieckux 3seMeHToB [l. . MenneneeBa. Mojenb KpUCTAIUTMYECKON pemETKH Xaopuaa Hatpust. OOpas1is
MUHEPAJIOB ¢ MOHHOW KPUCTAJUTMYECKOHN PEIIETKON: KabI[UTA, TAINTA, MOJIEIIA KPUCTALTMYECKUX PEIIETOK «CYXOro Jbaa» (MK Noa), anmMasa, rpaduta (Uiu
KBapia). Mojaenb MosipHOro 00bEMa raza. O0pasisl pa3IudYHbIX JUCTIEPCHBIX CUCTEM: IMYJIbCUHN, CYCIICH3UM, adpo30JieH, renel u 3onei. Koarymsius.
Cunepesuc.

Jlabopamopnsie onvimot.
MonenupoBaHue METAJUTMYECKON KpHcTauIndeckoi pemérku. Jlenarypanus oenka. [TorydeHne aMynbcuu pacTHTeIbHOT0 Macia. [lorydenue cycrieH3nn
«U3BECTKOBOTO MOJIOKay. [lodydeHne KOJUIOUAHOTO PacTBOpa KYPHHOTO Oelika U UCCIIEIOBAaHKUE €r0 CBOIMCTB C MOMOIIBIO JTa3epPHON YKa3KHU.
XuMH4YecKue peakunu
Kaaccndukanusa xumudeckux peakumii. Peakunu 6e3 n3MeHEHHs COCTaBa BEIIECTB: aJUIOTPONHU3AUHU U U3oMepu3auu. [IpudnHb amioTponuu.
Knaccudukanus peakuuii mo 4ucity ¥ COCTaBy peareHTOB U MPOJYKTOB U 1O TEIUIOBOMY 3¢ dekTy. TepMoXuMHIECcKre YpaBHEHHS PEaKIHi.
CropocTh xXuMH4ecKHX peakuuii. CKOpocTh XMMHUYECKOM peakiinu U GakTopbl €€ 3aBUCUMOCTH: MPUPOJIa PEarupyIOIIUX BEIIECTB, IUIOMIAIb UX
CONPUKOCHOBEHMSI, TEMIIEpaTypa, KOHIIEHTpalus U Hanuuue katanuzaropa. Karanuz. ®epmentsl. UTHrnOuTops.
XuMHYecKoe paBHOBecHe U croco0bl ero cmemeHusi. O6parumeie peakiuu. OOmas XapakTepUCTUKA PEaKI[Ui CUHTe3a aMMHUaKa U yCJIOBHSI CMEICHUS
paBHOBECHSI POU3BOACTBEHHOTO MPOIIECCa BIIPABO.

I'uapoaus. ['uaponus HeoOpaTuMbIi 1 0OpaTuMsIii. Tpu cimydas ruaponusa coneil. Ponbs ruaponusa B oOMeHe BeecTB. Poib ruapominsa B 3HEPreTHIecKoM
oOMeHe.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTeneHb okucineHus. OKUCIUTENb U BOCCTaHOBUTENb. OKUCIEHUE U BOCCTAHOBJICHHUE. DJIEKTPOHHBIN
OanaHc.

DJIEKTPOJIM3 PacijiaBoB U pacTBopoB. [IpakTuueckoe npumMeHeHue 31ekTpoansa. ['anpBanomnactuka. ['ansBanocrerus. PadbunupoBanue.

Jemoncmpavyuu.

DK30- ¥ SHIOTEPMHUYECKUE PeaKUU. TenIoBbI€ ABICHUS MPU PACTBOPEHUH CEPHOM KUCIOTHl 1 aMMUAYHOM CENIUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKI[UU OT
MIPUPOJIBI BEIMIECTB HA MPUMEPE B3aUMOJICUCTBHUS PACTBOPOB PA3TMYHBIX KUCIOT OJUHAKOBOW KOHIIGHTPAIIMU C OJIMHAKOBBIMHM KYCOYKaMU (TpaHyJIaMH) IIMHKA
Y OJTMHAKOBBIX KYCOYKOB Pa3HBIX METAJNIOB (MarHus, [IMHKA, KeJle3a) C paCTBOPOM COJISTHOW KHCTIOTHI. B3auMo1elicTBHE pacTBOPOB CEPHOM KUCIIOTHI C
pacTBopamMu THOCYJb(haTa HATpUs Pa3IMYHON KOHIEHTpALMU U TeMIiepatypbl. Mozens kumsiero cios. PasnokeHnue nepokcuaa BOAOPOJa C OMOIIBIO
HEOPraHMYECKUX KaTalln3aToOpoB (COei xkene3a, NOAu/Ia Kalus) U IPUPOTHBIX OOBEKTOB, COIEPIKAIUX KaTama3y (Ceipoe Msco, kaprodens). [Ipocreiiime
OKHCITUTETHFHO-BOCCTAHOBUTELHBIE PEAKITNHU: B3aUMOICUCTBUE ITUHKA C COJITHOM KUCIIOTOM | kemne3a ¢ cynbdarom meau(ll). Moaens anekTpoiauzépa.
Mogenb 31eKTpOIU3HON BaHHBI JJ1s1 TOJIYYE€HUS AIFOMUHUSL.

Jlabopamopnwvie onvimot.

[IpoBeaenue peakuit, HAYIIMX 10 KOHIA, MO nipaBuiy bepromie. Pa3noxenue nepokcuaa BOJA0PO/Ia C HOMOLIBIO TUOKCHIa Mapraniia. CmerieHue
paBHOBECHS B CUCTEME Fe** + 3CNS — Fe(CNS);. UcnipiTanne HHIMKATOPAMHU CPEIbl pACTBOPOB COJICH Pa3IMYHbBIX THITOB. B3anMoeiicTBiE pacTBOpa
cynbdara menu(ll) ¢ sxene3oM U rUAPOKCUIOM HATPHSL.

Ilpaxkmuueckas padboma.

Pemrenue skciepuMeHTaANbHBIX 33724 110 TeME «XUMUYECKask PEaKIUs».



BewecrBa 1 ux cBoiicTBa
Metasubl. O6mue dpuzndeckue cBoiicTBa MetauioB. Kiraccudukanuss MeTaJlsioB B TEXHUKE U XUMUHU. O01IIMe XUMUYECKHE CBOMCTBA METAJIJIOB. Y CIIOBUS
B3aUMOJICHCTBUS METAUIOB C PACTBOPAMM KUCIIOT U cosied. Meramnorepmus.
Hemeranisbl. Biaropoansie rasel. Hemeramisl kak okucauteny. Hemeraniael kak BOcCTaHOBUTENU. Pl a51eKTpooTpuLiarenbHOCTH. MHepTHBIE nin
0J1aropoIHBIC Ta3bl.
Kuciorsl Heoprannyeckue u opranndeckue. KuciioTel ¢ TOUKM 3peHUsE aTOMHO-MOJIEKYJISIPHOTO Y4eHHUsl. KHCIIOTBI ¢ TOUKH 3pEHUsI TEOPUU
AIIEKTPOIMTUICCKON Arccoruanuy. KucioTel ¢ TOUKHM 3peHUs MPOTOHHON Teopuu. OO0IIre XMMHIECKUEe CBOMCTBA KUCIIOT. Kitaccudukanus KUcioT.
OcHoBaHMS HEOPraHN4YecKue U opranudeckre. OCHOBaHUA C TOUKHU 3pEHUSI AaTOMHO-MOJIEKYIISIPHOTO yueHUs1. OCHOBaHUs ¢ TOUYKH 3pEHUSI TEOPUU
AIIEKTPOJIUTUIECKON auccoruanui. OCHOBaHUS C TOYKH 3PSHUS MPOTOHHOU Teopuu. O0IIMe XMMHUYECKHE CBOMCTBAa OCHOBaHUU. Kiaccudukaius 0 CHOBaHU.
AM¢oTepHbIe coeMHEHNS HEOPTraHU4YecKne U oprannyeckne. AMporepHbie OKCHABI U TuApoKcuabl. [lonydenue u cBoiictBa aM(poTepHBIX
HEOPraHMYECKUX COCTUHEHUN. AMUHOKUCIOTH — aM(OTEepHBIE OpraHMYeCKHe COeTUHEHNUs. [IenTHabl ¥ NenTuaHas CBSI3b.
Coun. Knaccuduxanus cozeit. JKéctkoctb Boabl 1 ciocoObl €€ yerpanenus. [lepexon kapOonara B ruipokapOoHat u o0patHo. O01re XMMHUIeCKrUe CBONCTBA
COJIEH.
Hemoncmpayuu.

Komnexnuus meranos. Koymekuus HemetaiuioB. B3aumoneicTBue KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ Me/bI0. Bemblka TepMUTHON cMecu. Benbimka
y&pHOro nopoxa. BeITecHeHHEe rajloreHoB U3 UX pacTBOPOB JIPYTUMHU rajoreHaMmu. BzauMmopeiicTBrue napoB KOHUEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHCJIOTHI 1 aMMHUaka («I6IM 0e3 orHs»). [lomyuenne ammuaka v u3ydeHue ero cBoicTB. [lomydenrne aM(poTepHOTO THAPOKCHIA B U3YICHHE €TI0 CBOWCTB.
ITonyuenue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnvie onvimol.
ITony4yenue HEPACTBOPUMOI'O TUAPOKCHUA U €r0 B3aUMOACHCTBUE ¢ KUCIOTOU. MccnenoBane KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHON U YKCYCHOM KHUCIIOT
KareJabHbIM METOJIOM NPH UX pa30aBiieHUuH BoJION. Pa3nuyHble cilydan B3aMMOEHCTBYS paCTBOPOB COJIEH aTIOMUHUS CO MIENOUBI0. Y CTpaHEHHE KECTKOCTU
BOJIBL.

Ilpakmuueckan paboma.
Pelrenne skcniepuMeHTANBHBIX 3aa4 110 TeMe «BeecTBa 1 UX CBOUCTBay.
XHMMHSA ¥ COBpeMeHHOe 00111ecTBO
Xumnueckas texnoJiorus. Ilpoussoacrso aMmmuaka 1 Merano/1a. XuMU4eCKas TEXHOJIOIU. XMMUYECKUE IIPOLIECCHI, JIEJKAIME B OCHOBE IIPOU3BOACTBA
aMMHaKa ¥ MeTaHoJIa. XapaKTepUCTHKa 3TUX MporieccoB. OO1e HayYHble MPUHIUITBI XUMHUYECKOT0 IIPOU3BO/ICTBA.
XuMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 00111eili KyJIbTYPbl Ye10BeKa. MapKupoBKa YIaKOBOYHBIX MaTepUAIOB, JIIEKTPOHUKHU M OBITOBOM TEXHHKH,
3KOJIOTUYHOTO TOBAapa, MPOJTYKTOB ITUTAHHUS, STUKETOK 110 YXOAY 3a OHEXKIOM.

Hemoncmpayuu.

Mopaenb NpOMBINIJIEHHOW YCTAaHOBKH MOJTYYEHUS CEPHOM KUCTOTHI. Mo1eTTh KOJIOHHBI CHHTE3a aMMHuaka. BuneodparMeHTsI U claiiipl O CTETICHU
JKOJIOTUYECKON YUCTOTHI TOBAPA.

Jlabopamopnwvie onvimot.
H3ydyeHne MapKUpOBOK pa3IMYHBIX BUAOB IPOMBILIJIEHHBIX U ITPOJAOBOJILCTBEHHBIX TOBAPOB.



Y4eOHO-TEeMATHYECKHHA TJIAH

Ne HaumenoBanue pa3nenos (Tem) KonngecTBo 4acos 1o B ToM yuciie Ha npoBeneHue
porpaMme [TpakTnyeckux paboT | KoHTpOIbHBIX paGoT
10 knacc
1 [Ipeamer opranmueckoil xumuu. Teopus | 5 0 0
CTPOEHHUSI OPraHUYECKUX coeMHeHnit A. M.
bytneposa
2 YTIeBOJOPOIBI M X MPUPOIHBIE HCTOYHHUKH | 18 0 1
3 Kucnoponconepxkarniue opraHudeckue | 22 0 1
BEIICCTBA
4 A3oTcojeprkalue opranudeckue Bemecrtsa | 15 1 1
5 Oprannueckast XMMHsI ¥ OOIIIECTBO 9 1 1
Pesepn 3
Hroro 72 2 4
11 xnacc
1 Crtpoenue BeniecTs (23 u) 23 0 1
2 XHUMHYECKUE PEAKIUU 19 1 1
3 BemecTBa u ux cBoiicTBa 17 1 1
4 Xumus u coppeMeHHoe o01ectBo (84) 1k 8 0 1
Peseps 1
Hroro 68 2 4
Ilnanupyembie pe3yabTaThl M3yUYeHHUs] Y4eOHOr0 mpeaMera
JIn4HOCTHBIE:

® — TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOMIMXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBUH C OOIIEYEIIOBEUECKIUMH IIEHHOCTSIMH U HcaIaMU
Tpa)KTaHCKOTO OOIIECTBA;

e — MpUHATHE W peanu3alus LEHHOCTEeH 370pOoBOro M Oe30macHoro obpasza XKHU3HU, Oepe’kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
coOCTBEHHOMY (DM3UYECKOMY U TICUXOJIOTHIECKOMY 3/I0POBBIO;

® — HENpPUATHE BPEIHBIX MPUBBIYCK: KYPEHHUsI, YIOTPEOICHUS allKOT0JIsl, HAPKOTUKOB.

e — YBaOXCHUE K CBOEMY HApOJdy, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHON, ropmoctu 3a CBOM KpaH, cBOO PoauHy, mpomnuioe M HacTosIlee
MHOT'OHallMOHAJIBLHOTO Hapoaa Poccuu;

® — MPHUHATHE T'YMAaHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE MU JOOpPOKENATEIIbHOE OTHOIIEHHE K JPYroMy YENIOBEKY, €ro MHEHHIO,

MHUPOBO33PEHUIO;



— cOCOOHOCTh K COMIEPEKUBAHUIO U (OPMUPOBAHNE TIOZUTHUBHOTO OTHOIICHUS K JIFOASIM, B TOM YHCIIE K JIUIIaM C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU
3I0pPOBbSl U MHBAIWJaM; OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (U3NYECKOMY U TCHUXOJOTUYECKOMY 3/0pPOBBIO APYTUX JIOJAEH,
YMEHHE OKa3bIBaTh MEPBYIO MTOMOIIb;

— pa3BUTHE KOMIIETEHIIM COTPYAHHYECTBA CO CBEPCTHUKAMH, IETHMHU MIIAJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIILHOM, OOIIECTBEHHO TOJIE3HOM,
yueOHO-HCCIIeI0BATEeNIbCKON, MPOSKTHON U APYTUX BUAX JIEATEIbHOCTH.

— MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYMMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTRY,
BJIQJICHUE IOCTOBEPHON MH(OpMAIHE O MepeIOBhIX TOCTIKEHUSX U OTKPHITHIX MUPOBOW M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCIE €aM00Opa3oBaHWIO, HA MPOTSHKEHUM BCEH JKM3HM; CO3HATEIBbHOE OTHOIICHUE K
HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEIIHOW MPOpeCcCHOHATBHON 1 00IIECTBEHHOH e TeNbHOCTH;

— DKOJIOTUYECKasi KylbTypa, OepeKHOe OTHOIICHUS K POJHOM 3emile, MpUpOJHBIM OoraTcTBam Poccuu u Mupa; MOHMMaHUE BIMSHHS COIMAIIBHO-
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHON Cpe/bl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOJIHBIX PECYPCOB; YMEHHS M HABBIKU
pa3yMHOr0 TPHPOIONOIL30BAHUS, HETEPIUMOE OTHOIICHHWE K JACHCTBHSM, NPHHOCSIIMM BpEA OKOJOTHH, IMPHOOPETEHHUE OIbITa HSKOJIOTO-
HAIPAaBICHHOU IS TEIbHOCTH;

— OCO3HaAHHBIN BEIOOP Oyaymieit mpodeccun Kak MmyTh U CIIOCO0 peanu3aiii COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

— MOTPEOHOCTh TPYIUTHCS, YBOKECHHUE K TPYAY U JIIOASIM TPYIa, TPYAOBBIM JOCTHKEHUSIM, J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE
K pPa3HbIM BHJIaM TPYJIOBOM JCATEIHHOCTH.

MeTanpenmMeTHble!
PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

— CaMOCTOSATEIIBHO ONPEIEIATh LEIH, 3a4aBaTh IapaMeTPbl U KPUTEPHUH, 110 KOTOPBIM MOKHO OIPEIEIUTD, YTO LENb JOCTUTHYTA;

— CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOMN €S TEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

— BBIOMpATh MyTh JOCTHXKEHUS 1I€JI1, INIAHUPOBAThH PEILIEHUE MOCTaBICHHBIX 33]1a4, ONTUMU3UPYs MaTepHallbHbIe U HEMaTepuaibHbIE 3aTPaThl;
— OpPraHu30BbIBaTh APPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl IOCTUXKEHUS TTOCTABICHHOM 11eJIN;

— COTIOCTABIIATH MOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTABJICHHOM 3apaHee LENbIO.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCcTBUS

— HUCKaTh U HAXOAUTh 000OIIEHHbIE CIIOCOOBI pelIeH s 3aj]ay, B TOM YHCIE, OCYIIECTBIATh pa3BepHYThIN HH(OPMAIIMOHHBIN MOUCK M CTaBUTh HA €T0
OCHOBE HOBBbIE (yueOHbIe U TO3HABATEIIbHBIC) 3a1a4H;

— KpUTHUYECKHU OLICHUBATh U UHTEPIPETUPOBATH HH(OPMALIUIO C Pa3HBIX MO3ULIUHN, PACIO3HABATh U (PUKCUPOBATh MPOTUBOPEUHS B HH(POPMAIIHOHHBIX
HCTOYHHKAX;

— UCIOJIB30BaTh PA3JIMYHBIE MOJIEIbHO-CXEMATHUECKHE CPEACTBA JJI MPEACTABICHUS CYHIECTBEHHBIX CBSI3€M M OTHOLIECHMM, a TaKyK€ IPOTUBOPEUHIA,
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHUKAX;

— HaxoJUTh U NPUBOJNUTH KPUTUYECKUE aPTYMEHTHI B OTHOIIEHUU JEHCTBUI U CYKIEHUH APYroro; ClioKOMHO U pa3yMHO OTHOCUTBCSI K KPUTHUECK UM
3aMEYaHUsAM B OTHOIIEHUU COOCTBEHHOI'O CYXKJIEHUS, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBICTpaMBaTh HHJIUBUAYAJIbHYIO O0pa30BaTENbHYIO TPACKTOPHIO, YUYHMTHIBAs OTPAHUYEHHUS CO CTOPOHBI JAPYIMX YYaCTHHUKOB M PECYpCHBIE
OTPaHUYECHUS; MEHATh U yIE€P)KUBATh Pa3HbIC IO3ULNU B IIO3HABATEILHOM JEATEIBHOCTH.

KomMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiicTBUS



— OCYIIECTBIIATH JICTIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMH (Kak BHYTPU OOpa30BaTEIbHON OpraHU3alluy, TaK U 3a €€
npeaenaMu), moa0upaTh MApPTHEPOB JUIS JICIOBOM KOMMYHHKAIIMM HMCXOAS M3 COOOpaKeHUH pPe3yJbTaTUBHOCTH B3aMMOJICUCTBHS, a HE JIMYHBIX
CHMIIATHH;

— MIPH OCYIIECTBICHUH TPYIIIOBOM pabOThI OBITH KaK PYKOBOAMUTENEM, TaK U YWICHOM
KOMaH/Ibl B pa3HbIX POJISIX (F€HepaTop UAeH, KPUTHUK, UCIIOJIHUTENb, BHICTYIAIOLINHN, KCTIEPT U T.1.);
— Pa3BEPHYTO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM aIeKBATHBIX (YCTHBIX U MMMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

IIpeamerHbIe:

B pe3yabrare uzydenusi yueOHOTro npeamMera «XuMush»> Ha YPOBHeE CpPeiHEro 001ero
o0pa3zoBaHus:

BeinyckHuK Ha 0230BOM YPOBHE HAYYHUTCS:

— pacKpbIBaTh Ha MPUMeEpaxX PoJib XUMUU B (POPMHUPOBAHNU COBPEMEHHON HAYYHOW KAPTHHBI MUPA U B IPAKTHUECKON AEATEIbHOCTH YEJI0BEKa;

— IEMOHCTPUPOBATh Ha PUMEPAxX B3aMMOCBS3b MKy XMMHUEH U IPYTUMU €CTECTBEHHBIMU HAYKaMU;

— pacKpeIBaTh Ha MIPUMEPAX IOJIOKEHUS TEOPUU XUMUYECKOTO cTpoeHus A.M. byrieposa;

— nmoHuMarth Qusndyeckuii cmbicn Ilepuomudueckoro 3akona JI.M. MeHzeneeBa u Ha €ro OCHOBE OOBACHATH 3aBHCHMOCTb CBOMCTB XHMHYECKHX
DJICMCHTOB U O6pa3OBaHHI)IX HMHU BCIICCTB OT 3JICKTPOHHOI'O CTPOCHHA aTOMOB;

— OOBSICHATH MPUYMHBI MHOT0OOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEICTABICHUN 00 UX COCTABE U CTPOCHHUHU;

— IPUMEHSTH MPaBHa CHCTEMATUYECKOH MEXIYHApOIHOW HOMEHKIIATYPhl KaK CPEJCTBA Pa3IMYCHUs W WACHTHU(HUKAIMKA BEIIECTB MO UX COCTaBY U
CTPOCHHIO;

— COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYpPHBIE (DOPMYJITBI OPraHUYECKUX BEIIECTB KaK HOCUTEJIEH MHPOpPMAaIUKA O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX U
NPUHAJISKHOCTH K ONPEICIICHHOMY KJIacCy COCTUHCHHUI;

— XapaKTCpHU30BaTh OPraHNYCCKUC BCUICCTBA 1O COCTaBy, CTPOCHUIO U CBOI\/'ICTBaM, YCTaHAaBJIMBATb MPUYHUHHO-CIICACTBCHHBLIC CBA3W MCKAY AaHHBIMU
XapaKTEePUCTHKAMHU BEIIECTRA,

— MPUBOJUTH IPUMEPBI XUMUYECKHUX PEAKIIMM, PACKPBIBAIOIINX XapAKTEPHBIE CBOWCTBA TUIIMYHBIX IIPEICTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB C
ENBI0 UX WICHTH(PHUKAIIMU U 00BSICHEHUS 00JIaCTH IPUMEHEHHS,

— HNPOTHO3UPOBATHL BO3MOKHOCTHb MPOTCKAHHUA XUMHUYCCKUX peaKHI/II\/’I Ha OCHOBE 3HAHUM O THUIIaX XUMHYECKOU CBSI3HU B MOJICKYJIaX PCarcHTOB U HUX
PEaKIMOHHON CIIOCOOHOCTH;

— HUCIIOJIB30BaTh 3HAHUA O COCTAaBE, CTPOCHHUU U XUMHNYCCKUX CBOMCTBax BCIICCTB IJIA 0€e3011aCHOTO IIPUMCHCHUS B HpaKTH‘IeCKOﬁ IECATCIIBHOCTHU,

— TMPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIOJIB30BaHMS MPOAYKTOB MepepaboTKH HE()TH W MPUPOIHOTO Tra3a, BHICOKOMOJCKYJSPHBIX COCIMHCHHIMA
(MONMATHIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

— MPOBOJUTH OIBITHI 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB: TJIMIIEPHHA, YKCYCHOW KHCIOTBI, HENPEIACIbHBIX JKUPOB, TIOKO3BI, KpaxMmaa,
O€JIKOB — B COCTaBe IMUIICBBIX MMPOAYKTOB U KOCMETHYCCKUX CPCICTB,

— BJIaJICTh TIPAaBUJIAMHU M ITPHEMaMH 0€301acHOM PabOThl ¢ XUMUYECKUMU BEHIECTBAMH U JJa00PATOPHBIM 000pPYIOBAHHUEM;

— YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTHU XUMHUYECKOU p€akiuu U CMCHICHHUA XUMHWYCCKOI'O PAaBHOBECHA OT PA3JIMYHBIX q)aKTOpOB C LCJIBKO
OMNpCaACIICHUA ONITUMAJIbHBIX YCJ'IOBI/Iﬁ MPOTCKAHUA XUMHUYICCKUX MPOUCCCOB;

— MPHUBOUTH IPUMEPHI THAPOIIH3a COJICH B TOBCEIHEBHOM KHI3HU YEIOBEKA;

— OPpUBOAUTL MMPUMCPBI OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ B IpHUpPOAC, MPOU3BOACTBCHHBIX NMPOLICCCAX U KU3HCACATCIIBHOCTH OPraHU3MOB;
— MPHUBOUTH IPUMEPHI XUMHUYECKUX PEAKIIUIA, PACKPBIBAIOIINX OOIINE XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB,;



" — IPOBOJUTH PACUYETHl HAa HAXOXKJIECHHE MOJEKYIAPHOU (HOpMyJbl YrieBOIOPOJA MO MPOAYKTAaM CTOPAaHHS U IO €ro OTHOCHUTENBHOM IUIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIIUX B €10 COCTAB;

" — BIAJCTh MPaBUIAMH O€30MACHOTO OOpAIIEHUS C €AKUMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOW XMMHH,
" — OCYUIECTBJIATH [MOMCK XUMUYECKON HH(OPMALIUY IO Ha3BAaHUSAM, UJIEHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYJiaM BEIIECTB;
" — KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH XUMHUYECKYI0 HH(OPMAINIO, COJACPIKAIIYIOCS B COOOIIEHUSX CPEACTB MaccOBOM WH(pOpMAIUH,

pecypcax HWHTepHeTa, HAyYHO-TIOMYJSPHBIX CTAThsIX C TOYKHU 3pPEHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENIAX BBISIBJICHUS OIIMOOYHBIX
CyXAeHHUH 1 HOpMHUPOBAHHS COOCTBEHHOM TO3HIINH;

" — [IPEACTaBIATH MYTU PelIeHUs I100aIbHBIX MPoOIeM, CTOSIINUX Hepe]] YeTOBEUECTBOM: SKOJOTHYECKUX, YHEPIeTUUECKUX, CHIPbEBbIX, U POJIb XUMHHU B
PELIEHUH ITUX IPOOIIEM.

BLIIIyCKHHK Ha 0230BOM YPOBHE IMOJYYHUT BO3MOKHOCTH HAYYUTDHCS .

"  — WUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHHUE U HBOJIIOLIMIO OPraHUYECKON XMMHMU KaK HAYKU Ha pa3IMYHbIX UCTOPUYECKUX dTalax €€ pa3BUTHS;

"  — HCIOJIb30BAaTh METO/Ibl HAYYHOTO TIO3HAHMSI IPHU BBIIIOJIHEHUU IPOEKTOB M YUeOHO-HCCIEI0BATENbCKUX 3a/1a4 110 U3YYEHUIO CBOICTB, CIIOCOOOB
MOJIyYEHUS ¥ pacliO3HaBaHUSI OPIraHUYECKUX BEILECTB;

" — 00BSCHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOM CBSI3U: KOBAJIEHTHOM (MOJIIPHON, HEMOISPHOH ), HOHHOM, METAJUIMYECKOM, BOAOPOTHOMN —
C LIEJIbIO OIPEEICHNS XUMUUECKON aKTUBHOCTH BELIECTB;

" — YCTaHAaBIIMBATh TCHETUYECKYIO CBS3b MEXKAY KJacCaMU OPraHMYeCKHUX BEIIECTB JUIsi 0OOCHOBAHUS MPUHIIUIHAIBHON BO3MOXXHOCTH TOTyYEHUS
OpraHMYECKUX COEAUHEHUN 3aJaHHOTO COCTAaBa U CTPOCHMUS;

" — yCTaHaBIUBATh B3aMMOCBS3U MEXAY (paKTaMu U TeOpUeH, IPUUMHON U CIEICTBUEM IIPH aHANIM3€ MPOOIEMHBIX CUTyalluit 1 000CHOBaHUU
NPUHUMAEMBIX PEIIEHUI Ha OCHOBE XUMUYECKHUX 3HAHUMH.

TpeOoBaHUs K YPOBHIO NOATOTOBKHU 00y4AKOLIUXCH.
Yuauuecs B pe3yJjibTaTe YCBOEHHUS pa3jiesia 10/KHbI 3HATH/IOHUMATD:

v Ba)XKHEHIIIME XUMHYECKUE TTOHSITHS: BCIICCTBO, XUMHUYECKUI 9JICMCHT, 4TOM, MOJICKYJIa, OTHOCHUTCIIbHAA 4TOMHAasA W MOJICKYJISIpHAasd MacCChbl, HWOH,
AJUIOTPOITHA, U30TOIIBI, XUMHUUYCCKAA CBA3b, DJICKTPOOTPULATCIBHOCTh, BAJICHTHOCTDL, CTCIICHL OKUCIICHUA, MOJIb, MOJIApHAsaA Macca, MOJ'ISIpHBIfI O6”I)éM,
BCIIECTBA MOJICKYJIIPHOT'O U HEMOJICKYJIIAPHOTI'O CTPOCHUA, PACTBOPBI, SJICKTPOJIUT U HEIJICKTPOJIUT, IJICKTPOJIUTHYCCKAA JUCCONHUALUA, OKUCIINTECIIb U
BOCCTaAHOBHUTECIIb, OKHUCJIICHUEC U BOCCTAaHOBJICHUC, TEMIOBOH 3(1)(1)CKT pEaKknuu, CKOpOCThH XUMHUYECKOH p€aKknun, KaTtajain3, XUMHYECKOC PABHOBECHC,
YIJIEPOJHBIN CKeNeT, (yHKIMOHAIbHAs TPYIINa, U30MEepHUs, TOMOJIOTHUS;

v OCHOBHBIC 3aKOHBI XUMHHU: COXPAHCHUEC MACCHI BEUICCTB, ITIOCTOAHCTBA COCTAaBa, nepnozmtlecxnﬁ 3aKOH;

v OCHOBHBIC TCOPHUU XUMUMU: XUMHUUECKOM CBA3H, BHCKTpOHHTquCKOﬁ aucconuan, CTpOCHUA OPTaHUYICCKUX COCHHHCHHﬁ;

v BayKHEHIIIIe BCIICCTBA W MaTCpHajbl: MCTAaH, 3THUJICH, AllCTUJICH, 6eH30J'I, 9TaHOJI, XUPBI, MbLIa, I'TFOKO3d, Caxapo3a, Kpaxmaj, KJICTYaTKa, 66J’IKI/I,
HCKYCCTBCHHBIC U CUHTCTUYCCKUC BOJIOKHA, KAYy4YyKHU, IJIACTMACCHI;

YMeTh:

v/ Ha3bIBaTh M3YYEHHBIE BEIIECTBA 110 «TPHBHAIBHOM» U MEXKIYHAPOIHON HOMEHKIIATYPE;

v OHpeI[eJISITBZ BaJICHTHOCTD U CTCIICHb OKHCJIICHUA XUMHUYCCKUX 3JICMCHTOB, THUII XPIMPI‘-IGCKOﬁ CBA3U B COCIUHCHUAX, 3ap51;[ HOHa, xapaKTep Cpe,Z[I:I B
BOJIHBIX PAacTBOpax OPraHUYECKUX COCAMHEHUM, OKUCIUTEIh U BOCCTAHOBUTEIIb, MPUHAJIC)KHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYECKUX
COCIIMHECHM;

v/ XapakTepH30BaTh: OCHOBHBIE KJIACCH OPraHUYECKUX COEIUHEHUI; CTPOECHHE M XMMUYECKHE CBONCTBA N3yYEHHBIX OPraHMYECKUX COCAMHEHH;



V' 00BSICHATH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; IPUPOY XUMUUCCKOMN CBSI3HM (MOHHOM, KOBAJICHTHOM, METAITHYCCKON ),
3aBUCUMOCTbh CKOPOCTH XMMUYECKOH peaKkIy U MOJ0KEHUSI XUMUYECKOT0 PABHOBECHS OT PA3JINYHbIX (PaKTOPOB;

BBIIIOJIHATh XUMUUYECKUHI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEUIIINX OPraHUYECKUX BEIIECTB;

IPOBOJUTH CAMOCTOSATENIbHBIM MOUCK XMMUYECKOH MH(OPMAIMH € UCIIOJIb30BAaHUEM PA3JINYHbBIX HCTOUHUKOB (HAy4HO-TIONYJISIPHBIX M3/1aHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); NCIOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH It 00pabOTKH U Tepeiaud XUMUYECKOH
UHpOpMaLUU U €€ NPeICTaBIECHUs B pa3IMUHbIX (hopMax;

v UCHOJIB30BaTh MPHOOPETEHHBIC 3HAHKS M YMEHHUS B IIPAKTHIECKOM JESTEIBHOCTH U MOBCEAHEBHOM XU3HH JUIS:

e OOBSCHEHUS XUMUYECKUX ABJICHUN, IPOUCXOASIIMX B IPUPOJIE, OBITY U HAa IPOU3BO/ICTBE;

OIpeCIICHUSI BO3MOKHOCTH ITPOTEKAHNS XMMUYECKHX IIPEBPALICHUN B Pa3IMYHBIX YCIOBHIX U OLIEHKH HUX IOCIIEICTBUM;

HKOJIOTMYECKU T'PAMOTHOI'O TIOBEJIEHUS B OKPYKAIOILEH CPELE;

OLICHKH BJIMSIHHMS XUMHYECKOTO 3arpsA3HEHUs OKPYKAIOLIEH Cpe/ibl HA OPTaHU3M YEJIOBEKA U IPYTUe KUBBIE OpPraHU3MBI;

0€301acHOro 00paIIeHus C TOPIOYUMH U TOKCHYHBIMH BELIECTBAMH, Ta00PaTOPHBIM 000PYIOBAaHHEM;

IPUTOTOBIICHHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;

KPUTUYECKOH OLEHKH JIOCTOBEPHOCTH XUMHUYECKOW HHPOPMALINH, TOCTYMAOMIEH U3 Pa3HBIX UCTOYHHUKOB.

AN

YMK na 2020-2025 y. roaa

10 xaacc Xumus. 10 knacc. INa6puensu, O. C. U. I'. Octpoymos, C.A. CnagkoB Xumus. 10 kimacc: yueOHUK st
O. C. I'abpuenan, . I'. Ocmpoymos, C. | obmeodpazoBatenbHbix yupexaenuit O.C. I'abpuensn. - M.: «IIpocBemenuer, 2019,
A.  Cnaokos. Xummsa. 10 kiace.
ba3oBelii ypoBeHb. YueOHoe ocodue.

11 xknace Xumus. 11 xnace. I"abpuensn, O. C. U. I'. Octpoymos, C.A. CnagkoB Xumus. 11 kiacce: yueOHUK 115
O. C. I'abpuensn, U. I'. Ocmpoymos, C. | obmeoOpazoBarenbubix yupexaeHuit O.C. ['abpuensn. - M.: «IIpocsemenne», 2019,
A.  Cnaokos. Xumms. 11 kiacc.
ba3oBelii ypoBeHb. YueOHoe mocodue.

MeToanuyeckue mocoous

10 xaace O. C. I'abpuensn, C. A. Cnaokos. Xumus. 10 knacc. ba3oBsiif ypoBeHs. Pabouast TeTpanip.

O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 10 knacc. ba3ossiit ypoenb. [IpoBepouHble 1 KOHTPOJIbHbBIE PAOOTHI.

Iupmuna, H. B. Xumus. 10 kinacc: TecToBble 3ajaHus sl HOJTOTOBKU K UTOTOBOM aTTECTAIUH.

11 xknace | O. C. I'abpuensn u op. Xumus. 11 xnacc. ba3oBelit ypoBeHb. MeToaudeckoe mocooue.

O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 11 knacc. ba3zoBsiii ypoBeHs. Pabouas TeTpass.

O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 knacc. bazoBsiit ypoBeHs. [IpoBepouHble 1 KOHTPOJIbHbBIE PaOOTHI.

Hurepuer | Komnekuus «EcTecTBeHHO-HAYYHBIC SKCIIEPUMEHTBI»: XuMus http://experiment.edu.ru ;

pecypenl | XWMHs s BCEX: MIUTIOCTPUPOBAHHBIE MAaTePHAbI 10 00IIel, OpraHuYecKod u Heopranudeckor xumuuhttp://school-
sector.relarn.ru/nsm/;

Xumust U1 NIKOJBHUKOB: caiT Jimutpus bomoroga http://chemistry.r2.ru ;



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

[Ixompras xumushttp://schoolchemistry.by.ru;
DnekTpoHHas OubInoTeka mo xuMuu u Texuuke http://rushim.ru/books/books.htm;
Oprannyeckast XUMHSL: SJIEKTPOHHBIN YIeOHHK [T CpeaHei mKobl http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru TlpencraBiensl cieayronme pyOpHKH: COBETHI aOUTYPUCHTY, YYUTEII0 XUMHH, CHPABOYHUK (OYEHBb OOJbIIast
no00pKa TaOJIUIl U CHPABOYHBIX MaTEPHANIOB), Bec&lias XUMHUsI, HOBOCTH, OJIMMITHAIbI, KYHCTKaMepa (Macca MHTEPECHBIX MCTOPHUYCCKHUX
CBEICHMI)

http://www.hij.ru/ )Xypuan «XuMus 1 *KH3HB» MOHATHO U 3aHUMATEIbHO PACCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO IMPOUCXOINT B HAYKE U
B MHpE, B KOTOPOM MBI )KMBEM.

http://chemistry-chemists.com/index.html DnexkrponusIii KypHaT «XUMUKHA U XUMHsI». B JKypHaae MpeacTaBIeHO MHOXKECTBO OIBITOB IT0
XHMHH, COACPIKUTCSI MHOTO 3aHUMATEIBHON HH(POPMAIIUH, TIO3BOJISIOIICH YBIICUh YICHHKOB SKCIIEPUMEHTAIBHOM YaCThIO MPEIMETa.
http://c-books.narod.ru Jlutepatypa mo Xumuu.

http://1september.ru/. Xypuan «IlepBoe CeHTAOps» i1 ydUTEACH W HE TOJbKO. B HEM mpencTaBieHO OONBIIOE KOJUYECTBO paboT
YYCHUKOB, B TOM YHCJIE M UCCIIEIOBATEILCKOIO XapaKTepa.

http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IIKOIBHBIH TOPTAJ CO CChIJIKAMU Ha 00pa30BaTENIbHBIC CANThI IO XUMHH.
www.periodictable.ru Coopauk cTaTeif 0 XUMHUYECKHX 3JEMEHTAX, WUTFOCTPUPOBAHHBIN SKCIICPUMEHTAMH.

MarepunanbHO-TeXHH4YeCKOe U HH(POPMaIlHOHHO-TEXHNYecKoe oDecniedeHne
1. KabuHeT XumMuM U XuMHUEecKasi 1abopaTopHsl.
2. HabGopsI peakTuBOB 1 J1abopaTopHOe 000pyI0BaHKE IO XUMHUH.
3. lapocTepKHEBBIE MOJEIN OPIraHUYECKUX BEIECTB U KPUCTAJUIMYECKUX PEIIETOK.
4. KommnbroTep.
5. Konnexuuu npupoIHbIX COEAUHEHHUH, MUHEPATIOB, CHHTETUYECKHUX BELIECTB.
6. MynbTumenuiinpie nocodus: «Xumus 10-11 knacey, «XuMus Ui BCeX».
OobopynoBanne kabuHeTa XUMUH

KabuneTr xuMuu o00py/10BaH CrielUMaIbHBIM JEMOHCTPALIMOHHBIM cTOJIOM. J1Ji oOecnieueHust TydIie BUIMMOCTH JEMOHCTPALIMOHHBIN CTOJ
YCTaHaBJIEH Ha NTOAUYME.

KaOuner xuMuu o00py10BaH BBITSXKHBIM HIKa(OM, paCHOI0KEHHBIM Y HAPY>KHOM CTEHBI BO3JIe cToia yuuTens. [l nposeneHus 1adbopaTopHbIX
OIIBITOB UCIIOJIb3YIOT TOJBKO MUHU-CIIUPTOBKH.

VYyeOHasi JOCKa XOPOILIO OUUIATHCS BIAKHOM I'yOKOH, M3HOCOCTONKAs, TEMHO-3€JIEHOTO 11BeTa. YueOHas 1ocka o0opynoBaHa copuraMmu, KOTOpbIe
IPUKPEIIIIEHBI K CTEHE.

KaOuneTr xuMuu ocHal€H XoJ0IHbIM U TOPSTYMM BOJOCHAOKEHNEM U KaHAIU3aIHeH.
B xaOuHeTe XMMMH €CTh aNTe4Ka, B KOTOPYIO BXOIST:

. ZKTyT KpOBOOCTaHABIMBAIOIIUN PE3UHOBBIA — | IIT.
. ITy3bIpb st ibaa — 1 mt. (runorepMudeckuii maket — 1 mr.).
. bunT crepunpHbI, mmpokui 7 X 14 cm — 2 mwr.
. bunT crepunpHblii 3 X 5 cM — 2 wrT.
. bunT HectepuiibHBI — | mIT.
. Canderku crepuibHble — 2 YII.
. Bara crepunbnas — 1 ym.
. JIelikomnacTeIpb IUPHUHOM 2 ¢cM — | Karymika, 5 cM — | KaTymika.

01N O~ W —
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9. bakTepunuaHbIN JIEHKOIIACTHIPh Pa3HbIX pa3MepoB — 20 mT.

10. CniuptoBoii pactBop noaa 5%-Hblii — 1 ¢uakoH.

11. BoxHslii pacTBOp aMMHaKa (HalaTbIpHBIN CIIMPT) B aMmiysiax— 1 yi.
12. PactBOp nepokcuaa sogopoaa 3%-usiii — 1 ym.

13. IlepmaHranar Kaiausi KpucTaulnueckuii — 1 yi.

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

15. Hacroiika Banepuansl — 1 ym.

16. Hoxxauigel — 1 .

®opMbI OpraHu3alnuu 00pa3oBaTeILHOIO NMpolecca: HHIUBUyalbHasl, TapHasi, TPYNIoBasi, HHTEPAKTUBHASI.

Metoasb! 1 (popmMbI 00yUeHUs
* ONPEACISAIOTCS C Y4eTOM HHAMBHUIYAIbHBIX M BO3PACTHBIX OCOOEHHOCTEH ydaluxcsi, pa3BUTHS M CaMOpa3BUTHs JIMYHOCTU. BoBieueHue ydammxcs B
pPa3sHOOOPa3HyIO JeATENBHOCTh SBJISETCS YCIOBHEM IPUOOPETEHMs NPOYHBIX 3HAaHUI, NpeoOpa3oBaHUs HUX B YOEKICHHUS M YMEHUs, CTAHOBJICHUS
OTBETCTBEHHOCTH KaK 4€pThl IMUYHOCTH;
A) 10 UCTOYHHKY 3HAHWIA: CIIOBECHBIE, HATJISIIHBIC, IPAKTUYECKUE METO bl O0yUEeHHS,
B) o ypoBHI0 03HaBATEIBHOM aKTUBHOCTH: MPOOIEMHBIN, YaCTUYHO-TIONCKOBBIH, 00BSICHUTEIBHO-UIUTIOCTPATUBHBINA METOI O0YUYCHHUS;
B) mo nmpuHIMITY pacdiieHEHHs WM COSAMHEHHs 3HAHWI: aHAIWTHYECKUH, CHHTETUYECKUN, CPAaBHUTENBHBINA, 0000MAOmuUi, KIacCH(PUKAIIMOHHBIA METO.
00y4eHwusI.
* [porpamMma IpeaycMaTpuBaeT MpPOBEACHUE TPAAMLIMOHHBIX YPOKOB, YPOKOB-CEMMHAapOB Kak OJHOM u3 (opM 00O0OIIAoNMX 3aHATHH, YpOKOB
KOPPEKTUPOBKH U 000OIIEHUS 3HAHUHN YJalUXCsl, TPOBEACHUE JJAOOPAaTOPHBIX U MPAKTUUYECKUX paboT Ha YpOKax;
* JUId pPa3BUTUSA JIMYHOCTH  yYEHHMKA  HUCHOJB3YIOTCS  KOMIIETEHTHOCTHBIE  TEXHOJNOTMM  (METOJ  MHPOEKTOB, HAyYHBIX  MCCJEIOBAHUH,
nopT(oiIn0),310poBbecOEperaroire TeXHOJIOTUH, HH(HOPMAIIMOHHO-KOMMYHHUKALIMOHHbBIE TEXHOJIOTUH, WHAUBHUYalbHO-OPUEHTUPOBAHHAs, Pa3HOYPOBHEBAs
TEXHOJIOTHS;

Buabl KoHTpOJIS

* [To MecTy KOHTpOJI Ha 3Tanax o0y4eHHs: TeKYIUi (ONepaTUBHBII ), UTOTOBBIN (BBIXOIHOM).

* [To cocoOy oneHWBaHUSA: «OTMETOYHAS» TEXHOJIOTHS (TpaJUIIMOHHAS), «PEHTUHTOBAS» TEXHOJOTHs (OaJNTbHO-HAKOIHUTENbHAS), «Ka4eCTBEHHAS)
TEXHOJIOTHUS (COYETaHNE METO/1a HaOIIOICHHSI C SKCIIEPTHOM OIIEHKOMH, T.€. YCBOMII — HE YCBOMJI, OBJIAJIENl — HE OBJIAJIEN).

* [To criocoOy opraHu3anuy KOHTPOJISL: aBTOMAaTHYECKUH (MAIIMHHBIN), B3aUMOKOHTPOJIb, KOHTPOJIb YYUTENS, CAMOKOHTPOJIb.

* [To BexyuM QyHKIHMSAM: JTUArHOCTUYECKUH, CTUMYJIUPYIOLINHA, KOHCTaTHPYIOLIHA.

* [lo cnocoOy momyuyeHust WHGOpPMAMK B XOJI€ KOHTPOJIA: YCTHBIM MeTOA (BKJIIOYAET OMPOCHI, cOOECelOBaHMS, 3a4€Thl), MUCHBMEHHBIH METOA
(McroNb3yeT KOHTPOJIbHBIE, pa3InYHble MPOBEPOUYHbIE PabOThl), MPAKTHUYECKUH METOJ]l (COCTOMT B HAOIIOJEHHE 3a XOJOM BBIIOJHEHUS MPAKTHUYECKUX U
71a00paTOPHBIX paboOT, a TAKXKE IMTPOECKTOR).

@®opMbI KOHTPOJIA
* cobecenoBaHue;
* SKcTpecc-onpock! (uddhepeHINPOBAHHBIN, HHIUBUYaTHHBIN );
* 3a4ET;



* camocTosITeIbHas paboTa;

* KOHTpOJbHAs padora (B ToM uncie nomamiHsis KP)
* TECTUPOBAHUE;

* HAaOJIOICHNE.

IIpoBepka U oleHMBAHME 3HAHUN U YMEHHMH, YYAIUXCH 10 XUMUH
Pesynprarhl 00y4eHHs XMMHHU JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajjauyaM IpeaMeTa U TpeOOBaHUSAM K €ro yCBOEHMIO. PesynbTaTbl 00ydeHus
OLIEHUBAIOTCS 1O NATUOAIBHOM cucteMe. IIpu oLeHKe y4HTBIBAaIOTCS CEeNyIOIMEe KaUeCTBEHHbBIE MOKA3aTeId OTBETOB: IIIyOHHA (COOTBETCTBUE M3YyUEHHBIM
TEOPETUYECKUM OOOOIIEHUAM); OCO3HAHHOCTh (COOTBETCTBHE TPeOyeMbIM B IMpOrpaMMe YMEHMSIM HIPUMEHSTh IOJYYEHHYIO HH(OpPMAIMIO); IHOJIHOTA
(cooTBeTcTBHE 0OBEMY MTPOTPAMMBI M HHGOPMAITUH YIYCOHUKA).

[Ipu oueHKe YYHTBHIBAIOTCA YHCIO M XapakTep OMMOOK (CYIIECTBEHHBIE WM HecyliecTBeHHBIE). CyIIeCTBEHHbIE OIIMOKH CBS3aHBI C
HEIOCTaTOYHON TITyOMHOW M OCO3HAHHOCTHIO OTBETa (HAmpUMep, YUYEHUK HENpaBHIBHO yKa3all OCHOBHBIC NMPHU3HAKH TOHSATHH, SBJICHUH, XapaKTepHBbIC
CBOWCTBA BEIIECTB, HEMPABWIBLHO CHOPMYIHPOBAN 3aKOH, MPABWIIO M T.II. WM YYEHHK HE CMOT NPUMEHHTh TEOPETUYECKHE 3HAHUS Ui OOBSCHEHUS U
npeCcKa3aHusl SBICHHUN, YCTAHOBJICHUS MPUYUHHO-CIICCTBEHHBIX CBs3€H, CpaBHEHUS M KiacCH(UKALWU SBICHUH W T. 1.). HecymiecTBeHHbIE OIMOKH
OIIpEEIIAI0TCS HEMIOJIHOTON OTBETa (HallpuMep, YIyIIeHUE U3 BUAa KaKOro-1100 HeXapakTepHOro (akTa IpH ONKMCAHUU BEIIECTBa, Mpouecca). K HuM MoxkHO
OTHECTH OI'OBOPKHM, OIMCKH, JOIYILEHHbIE 110 HEBHUMATEJIBHOCTH (HalpuMep, Ha JBa U 0ojiee ypaBHEHUs peakiHil B MOJIHOM MOHHOM BHJE JOMYIIEHA O/HA
omuOKa B 0003HaYEHUH 3apsi/ia HOHA).

Pesynprarhl 00yueHHsI HPOBEPSIOTCS B IPOLIECCE YCTHBIX M HMHCbMEHHBIX OTBETOB YYAILIMXCS, @ TaKXKe IMPHU BBIMOJIHEHUM HMH XUMHUYECKOTO
JKCIIEPUMEHTA.
OuneHka yCTHOro oTBeTa
Ouenka «5»
1. OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUH U3yYEHHBIX TEOPUH.
2. Matepuan U3J10KEeH B ONPEIEIIEHHON JIOTHYECKON MOCIEI0BATEIbHOCTHU JIUTEPATYPHBIM SI3bIKOM.
3. CnenaH caMOCTOSITENBHBIN BBIBOJ K OTBETY.
4. Iloxa3aH HaBBIK B COCTABJICHUU YPaBHEHUN peaklnii, KOMMEHTHPYIOIUX OTBET.
5. XapaKTepucTHKa 3JIEMEHTA J1aHa IPAaBUIILHO B CBETE TEOPHH CTPOEHHUS aTOMA.
6. XapaKTepuCTHKa BEIIECTBA JaHa IPaBUIIBHO B CBETE TEOPUU MIEKTPOIUTUYECKON JUCCOLUALINY.
Ounenka «4»
1. OTBeT NOJHBIN U PABUIIBHBIN HA OCHOBAHUH W3YyYEHHBIX TEOPHIl.
2. Marepuan H3J10XKEH B OMNpENeIeHHONW JIOTMYECKOW MOCIeI0BaTeIbHOCTH, HO JONYLIEHBbI 2-3 HEeCyIeCTBEHHbIE OIIMOKH, HCIpPaBICHHBIE IO
TpeOOBAaHUIO YUUTEIS.
3. B cocraBneHnn ypaBHEHHI peakluii TOMyIIeHb! 1-2 He3HaYUTeNbHbIE OIIUOKH, UCTIPABICHHBIE CAMUM YYCHUKOM.
Ouenka «3»
1. OTBeT NOJHBIM, HO IIPU ATOM JIOTYILIEHA CYIIECTBEHHAs OIIMOKA, U OTBET HEMOIHbIH, HECBSI3HBIH.
2. IloxazaHo yMeHUE B COCTaBICHUH YPaBHEHU PEAKIUil, HE C/I€TaH BBIBOJ 110 OTBETY.



Onenka «2»

1. IIpu oTBere OOHApPYXEHO HETMOHMMAHUE YYAIIMMCS OCHOBHOTO COJEpKaHUs y4eOHOro MaTepuallia WM JOMYIIEHBl CYIIECTBEHHBIC OIIMOKH,
KOTOpBIE YUaAIIUKCS HE MOXKET UCIPABUTH MPH HABOJSAIMX BOIPOCAX YUUTEIIS.

2. He noka3aHo yMEHME B COCTABJIEHUN YPaBHEHUI peaKLUil.

Ouenka «1»

1. OTcyTcTBUE OTBETA.
OuneHka NpakTu4eckoii padoTpl

OrneHka CTaBUTCSI HA OCHOBAaHWUHU HAOIOCHUS 3 YUAIlMMUCS U TUCbMEHHOIO OTYeTa 3a paboTy.

Ounenka «5»

1. PaGoTa BbINOJIHEHA MTOJIHOCTHIO, IPABUIIHHO.

2. CnenaHbl IpaBUIbHbIE HA0JIIO/IEHUS U BBIBOJIbI, COIVIACHO ITOCTaBJICHHOM 11EJIH.

3. DKCIEpUMEHT OCYILECTBIICH 110 TUIaHY, C YYETOM TEXHHKHU 0€30MacCHOCTH U MPAaBUII pabOTHI C BEMIECTBAMH U 00OPYIOBaHUEM.

4. IlposiBneHbl OpPraHU3alMOHHO-TPYAOBbIE YMEHMs (MOJAEPKUBAETCS YUCTOTa paboOvero Mecra M HOpSAJOK Ha CTOJie, SKOHOMHO HCIOJIB3YIOTCS
peakTuBHI), paboTa 0opMIICHA TPAMOTHO U COTJIACHO TPEOOBAHUSM, COCTABIICHBI YPABHEHUS PEAKIIHIA.

5. B opopmiennn ykazaHbl HAOMIOACHUS U CAETAHBI BHIBOJIBI COTTIACHO LIETH PAOOTHI.

Ounenka «4»

1. PabGora BbIMOJIHEHa NPaBUIbHO, ClENaHbl IMPaBWIbHBIE HAOMIOJEHHUS M BBIBOJBI, JKCIHEPUMEHT OCYIIECTBIEH IOJHOCTBIO, HO JIOMYILEHBI
HECYILECTBEHHbIE OIIMOKH B paboTe C BELIeCTBAMU M 000pY/I0BaHHUEM.

2. Ilpu opopmaeHnn padbOThI JOMYILIEHbI 1-2 HEeCyIeCTBEHHbIE OIINOKH.

Ouenka «3»

1. PaboTa BbINOJHEHa MPaBWJIBHO HE MEHEE YEM HAIlOJIOBUHY WM JIONYIIEHA CYIIECTBEHHAas OHIMOKa B XO/€ 3KCIEpUMEHTa, B OOBSICHEHUHU, B
odopmiieHnn pabOThI, B COOJIFOACHUH TIPABUI TEXHUKH O€30MaCHOCTH TPH paboTe ¢ BEIIECTBAMU U 000PYI0BaHUEM, KOTOpast UCIIPABIISETCS 1O TPEOOBAHUIO
yUUTENS.

2. OTCYTCTBYIOT BBIBOJIBI M COOTBETCTBYIOIINE YPaBHEHUSI.

Ounenka «2»

1. Jomymiens! 1Be (1 6oJiee) CyIEeCTBEHHBIX OMIMOOK B XOI€ KCIIEPUMEHTA, B 00BSICHEHUH, B 0pOpMIIeHUH paboThl, B COOIIOIEHUH MPABUII T€X HUKU
0€30MacHOCTH MPH paboTe C BELECTBAMU M 000PYI0BaHHEM, KOTOPbIE YUaILUICs HE MOXKET UCIIPaBUTh 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «1»

1. PaGora He BBINONHEHA, Y y4allerocsi OTCYTCTBYIOT IKCIIEPUMEHTAIbHbIE YMEHUS.
OueHka ymeHu#l peliaTh IKCIIEPUMEHTAJIbHbIE 3a1a4H

Ouenka «5»

1. Ilnan pemeHus cocTaBieH MPaBUILHO.

2. IlpaBUIIbHO OCYIIECTBJICH MOJI00P XMMUYECKHX PEAKTUBOB U 00OPYAOBaHUS.

3. Iloka3aH HaBBIK B paboTe ¢ BemecTBamu, coryiacHo Th.



4. CocraBieHbl COOTBETCTBYIOIIME YPAaBHEHUS PEAKIIMU U JaH XOJ PELICHHUS.
5. JlaHO 1oaHOE OOBSICHEHHE U CCIIaHbI BHIBOJBI.
Ouenka «4»
1. ITnan peieHus: cocTaBieH NPaBUIbHO.
2. IlpaBWIIBHO OCYIIECTBIICH MOJ0OP XUMHUYECKUX PEaKTUBOB M 00OpYIOBaHMSA, HO MPU 3TOM JOMYIIEHBl HE Oojiee 2 HECYIIECTBEHHBIX OLIMOOK B
00BSICHEHUH U BBIBOJIAX.
3. IIpu pabote ¢ BemecTBaMu JOMYIIEHBI 1-2 omuoOKu, HecymecTBeHHoe Hapymenue OT.
Ouenka «3»
1. Tlnan pemeHus: cocTaBiieH MpaBWIbHO. [IpaBUIBHO OCYIIECTBIEH MOAOOP XMMHUYECKUX PEAKTHBOB U OOOPYIOBaHMs, HO JOIYIlIEeHa OIIHOKa B
00BSICHEHUH U BBIBOJIAX.
2. HecymectBennoe napymenue OT.
3. OTcyTcTBUE XO/a PEIIEHUS U COOTBETCTBYIOLIUX YPaBHEHUH.
Ouenka «2»
1. Jomymiens! 2 u 6osiee omMOKY B TIaHe paboThl, B TOA00pe XUMHUYECKUX PEAKTHBOB M 000pYIOBaHUS, B OOBbSICHEHHH U BHIBOJIAX.

Ounenka «1»
1. 3agaua He peuieHa, Hapyuienue Th mpu pabote ¢ BeliecTBamu.
Ounenka yMeHMs peliaTh pacyeTHsble 3aga4m (1 pacueTHas 3aqaya)

Onenka «5»
1. B norudeckoM paccykI€HHUH U PEIICHUH HET OMIHOOK, 3aa9a perieHa parioOHaTbHBIM CITIOCOOOM.
2. OdopmieHa coriaacHO TpeOOBaHUSIM, B OTBETE TTOKa3aHbl 3HAHUS TEOPHUH.

Onenka «4»

1. B noruyeckom paccy JAeHUU U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/laya pelieHa HepaluoHaIbHBIM CIIOCOO0M, WIIH JOMYIIEHO HE OoJiee
JIBYX HECYIIECTBEHHBIX OIIHOOK.

2. OTBeT 3amucaH KpaTko, 6€3 TEOPETUYECKUX BHIBOIOB.

Ounenka «3»
1. B norudeckoM paccykIeHUU HET OMMOOK, HO JIOMYCKAeTCs CYIIECTBEHHAs OMOKA B MAaTEMAaTUYECKUX pacueTax.

2. OtBeT He 3amucaH, 0opMIIEHHE HE COMPOBOXKTACTCS HaMMCaHUEM (HOPMYII.
Onenka «2»

1.B norudeckom paccykAeHUU U PEIICHUN UMEIOTCS CYIIIECTBEHHBIC OIIMOKH.
2. 3agada He JOBeAcHA O KOHIIA.

3. OTBET OTCYTCTBYET.

Onenka «1»

OTtcyTcTBHE OTBETA Ha 3aJaHUE.
OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa0oT (BKIIOYAIOIIMX PACUETHBIE 3a7a4UH, IPEBPAILEHUS. .. )



[Ipu oreHKe MUCHMEHHON KOHTPOJBHON PabOThl HEOOXOAMMO YUYHTHIBaTH TpeOoBaHUs eauHOro opdorpadudeckoro pexxnma. OreHKa 32 UTOTOBYIO
KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYET MPEIISCTBYIOINE MPU BBICTABICHUN OTMETKH 3a YETBEPTh, MMOIYTOAME, TO/I.

Ouenka «5»

1. OTBeT NMONMHBIN U MPAaBUIHHBINA, HA OCHOBE M3YYCHHBIX TEOPUH, TIOKa3a-HbI 03 OIMMOOK Bce TPEOYIOIIHUECs: HAaBBIKU, YMEHUS U 3HAHUS.
Ouenka «4»

1. OTBeT HEMONHBIN UK TONYLIEHO HE 00iee IBYX HECYHIECTBEHHBIX OIIMOOK.

Ouenka «3»

1. PaGora BbINOIHEHA HE MEHEE YEM HAIOJIOBUHY, JOIMYIIEHA OJIHA CYIIECTBEHHAs OUIMOKa U NP Hel 2-3 HeCyIIeCTBEHHBbIE.
Onenka «2»

1. PaGoTa BbIMOTHEHA MEHBIIIE YEM HAMOJIOBUHY WU COJAEPIKUT HECKOIBKO CYIIECTBEHHBIX OIIHUOOK.

2. He nmoka3aHbl HU yMEHUS, HU HaBBIKH, TPEOYIOIINECS ISl BBITIOTHEHHS PaOOTHI.

Ounenka «1»

1. PaGoTa He BBIMOTHEHA.

Ouenka Tecta ¢ BLIOOPOM 0TBETA

Onenka «5»

1. CtaBuTCS B TOM Cily4ae, €Clid y4alluics OTBETUI TpaBuiIbHO HAa 90% BOIPOCOB TECTa

Ouenka «4»

1. CraBurces, eciii y4eHUK OTBETHII TpaBHiIbHO Ha 70 — 89% BompocoB TecTa.
Ouenka «3»

1. CraButcs, eciii yYeHUK OTBETHJI IpaBUiIbHO Ha 50 — 69% BompocoB TecTa.
Ouenka «2»

1. CraBurcs, eciiv y4eHUK OTBETHJI IPABUIILHO MeHee yeM Ha 50% BompocoB TecTa.

Ounenka pedepara

Ouenka «5»

1. I'myboko packpsita TeMa pedepara. MIMeroTcss pe3yiabTaThl COOCTBEHHBIX HMCCIEIOBAHWUN WM BBIBOJBI MO OOOOIICHHIO MaTepuaia U3 Pa3HbBIX

HUCTOYHUKOB, CXEMBI, TpadUKH, TAOIUIIBI, UILTIOCTPAIIHH.

2. [IpopaboTan y4amuMucs 3HAYUTEIBHBI 00bEM JINTEPATYPHI I pedepaTa, 0 4eM CBUACTEIBCTBYET CITUCOK JINTEPATYPHI.
3. Odopmnenue paboThl COOTBETCTBYET HOPMaM:

* TurynbHBINM qUCT

* OrnaBneHue

* OCHOBHOE COJIEpKAHUE

* BLiBoibI
* CIIMCOK JIUTEPaTypHI

Ouenka «4»



1. CraButcs, ecinu cOOMIOEHBI BCe TpeOOBaHHUS K OLICHKE «5», HO paboTa BBIMOJHEHAa HEOPEKHO, OCHOBBIBACTCS HA M3YUYCHHH 2-3 MCTOYHHKOB,
o opMIICHHE HE COOTBETCTBYET HOPMAaM.
Ouenka «3»
1. CraBuTcs, ecnu B paboTe HET pe3yIbTaTOB COOCTBEHHBIX UCCIICIOBAaHHI MIIM BBIBOZOB IO 000OIIEHUIO MaTepraia U3 pa3HbIX HCTOYHUKOB.
Ouenka NnMCbMEHHBIX padoT
Ounenka «5»

1. [TonHO packphITO conepikaHue MaTepuaia B 00beMe IPOrpaMMbl, YETKO U MPABUIIBHO JaHbl OMPEICIICHUS U PACKPBITO COepPKAHHUE MTOHSATHI, BEPHO
UCIOJIb30BaHbl HAyYHbIE TEPMUHBI.

2. JlaH cpaBHUTEIBHBIN aHAIN3 paHee MPUOOPETEHHBIX 3HAHUH.

3. Iloka3aHo mpakTU4YecKoe 3HaHWE MaTepHuaa.

Ouenka «4»

1. PackpbITO OCHOBHOE COAEp)KaHUE MAaTEpHUAIIA.

2. B OCHOBHOM MpaBWJILHO JaHbl ONpPEAETCHUS TMOHSITHH W HMCIOJIb30BaHbl HAyYHBIE TEPMHUHBI OINPEICICHUS TOHATUNA HEMOJIHBIE, JOMYIIECHBI
HE3HAUUTENbHBIE HAPYIICHUsI TOCJIEIOBATEILHOCTH HW3JIOKEHHUS, HEOOJbIIMNEe HETOYHOCTH MPH HCIOJB30BAHUM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX U
000011IeHUAX.

Onenka «3»

1. YcBoeHO OCHOBHOE COJIEp)KaHUE MaTepuana, HO M3JI0KEHO (pparMeHTapHO, HE BCerja MOocle[oBaTelIbHO, ONMpEeIeHNUs MOHATUN He Bceraa u
HEJ0OCTATOYHO YETKHUE.

2. JlonytieHbl OMOKH U HETOYHOCTH B UCTIOJB30BAHUH HAYYHOW TEPMUHOJIOTHH, OTIPEICTICHIUN TTOHITHIA.

3. B nenom BeimosHeHo 2/3 o6beMa 3a1aHuii.

Ouenka «2»

1. OcHOBHOE coziepkaHue yueOHOTO MaTepraia He PaCKPBITO, AOIMYIICHBI IPYObIe OITMOKU B ONPENCTICHNUN TOHSATUH, TIPU PACKPHITHH TEPMHUHOJIOTHH.

Ouenka «1»

1. Orser He naH.



KanennapHo-reMarnyeckoe rmianupoBanue B 10 kiacce
(2 yaca B Henento, 72 Jaca)

pa3HBIX KJIACCOB.
[Toptpetsr A. M.
Bytneposa, 1. 5.
bepuennyca, ®.
Bénepa.

Ne | JJara Tema Meoua- pecypcwi OcHOBHOE co/iep:KaHue XapakTepucTHKA OCHOBHBIX BU/I0B JesAiTeIbHOCTDb YUYUTEJIA C
n/ $ | Ypoxa Xumnu. ypoka AeATeIbHOCTH 00y4aI0IIHUXCS yueToMm padoueii MporpaMmMbl
no o, JIKCIIEPUMEHT, BOCIIMTAHUS
a |k pacuyéTHble
a lm 3a1a4u
Tema 1. IIpeamer oprannyeckoii xumuu. Teopusi ctpoeHusi oprannyeckux coeanenuii A. M. byrieposa (5 4)
1 IIpenmer | [Ipesentanus BBoHBIi HHCTPYKTAXK 0 | Xapakmepuzoeams 0COOEHHOCTH [IpuBnexarb BHUMaHUE
oprannue | «IIpaBuna Th B TeXHUKe 0€30I1aCHOCTH B COCTaBa U CTPOEHUSI OPraHUYECKUX oOyuaromuxcs K 00CyxaaeMoi Ha
CKO KabuHeTe Ka0uHeTe XUMHH BEIIECTB. ypoke uH(popMaIuH,
XUMUH. XUMUW. Oprannueckue BeUIeCTBa: KnaccuduiupoBaTs 11X Ha OCHOBE AKTUBU3ALIMU [103HABATEIbHOU
Jlemoncmpayuu. | IpUPOJHbBIE, UICKYCCTBEHHBIE | MPOMCXO0XKJIEHUS U IepepabOTKU. JESITEIbHOCTH 00Y4aroIIUXCsl.
[1naBnenwue, Y CUHTETUYECKHUE. Apaymenmuposams HECOCTOATENBHOCTh | AKUEHTUPOBATh BHUMAHUE
0o0yrauBaHue U OcoOeHHOCTH cOCTaBa U BUTAIM3MA. 00yJaroImuxcs Ha HPaBCTBEHHBIX
TOpEeHUe CTPOEHHUS OPraHNYECKUX Onpeoenamp OTINYUTEIbHBIC npo0GiieMax, CBSI3aHHBIX C
OpraHUYECKUX BeulecTs. Buranusm u ero O0COOEHHOCTH YIJIEBOAOPOIOB. Hay4YHBIMU OTKPBITUSIMH,
BemecTB. Mojnenu | kpax. Ilonstue 06 M3y4aeMbIMU Ha YpOKE.
= MOJIEKYII YII€BOI0pOaXx. [ToOy>xaTh 0Oyuaronmxcs
o OpraHUYECKUX COOJIOIaTh HA YPOKE MPUHITUIIBI
2 COeTMHEHNN y4eOHON JUCIUTIIIMHBI U
—

caMOOpraHu3alMH.
OnupaThCs HA KU3HEHHBIN OTIBIT
00y4arouXxcs, MPUBOIS
JENCTBEHHBIE TPUMEDPBI.
Co3naBaTh 10BEpUTEIBHBIM
TICUXOJIOTHYECKUHN KITMMAT B
KJIacce BO BpeMsI ypoKa.
DopMHUPOBATH Y 00 yUAIOTIIHXCS
IPaKJIAHCKOW MO3UIINH,
CIIOCOOHOCTH K TPYY U KU3HU B
YCIIOBUSIX COBPEMEHHOT'O MUpa.




2-3 OcHoBH | [lemoncmpayuu. | OCHOBHBIE MOJOXKEHUS Dopmynuposams OCHOBHBIE TIOJIOKEHUS | AKIIEHTHPOBATh BHUMAHUE
13(S [TopTpetsl TEOPUU XUMUYECKOTO TEOPUU XUMHUYECKOTO CTPOCHHUS 00yuJaroluxcst Ha HpaBCTBEHHBIX
nosioxkeH | A. M. BytnepoBa, | ctpoeHus A. M. byrneposa. npobiemMax, CBI3aHHBIX C
us . @panknanga, | A. M. bytneposa. Paznuuams NOHATUA «BAJIEGHTHOCTH» U HAay4YHBIMU OTKPBITUSIMH,
< TEOpUHU ®. A. Kekyze. BanentHocTs. CTpYKTYpHBIE | «CTENIEHb OKUCIECHUSD. M3y4aeMbIMU Ha YPOKE.
°§( XUMHUEC (bopMyIibl — IOJIHBIE U CocTaBisITh MOJIEKYJISIPHBIE U [IpuBnexkath BHUMaHKE
0 KOTO cokpaménnsie. [IpocTeie CTPYKTYpHBIE (POPMYIIBL. oOyJaromuxcst K 00CyxaaeMoi Ha
N CTpOCHUS (omuHapHBIE) U KpaTHbIE Knaccugpuyuposams xoBaneHTHBIE ypoke uHdopMmanuu,
! A. M. (1BOMHBIC U TPOUHBIE) CBSI3U. | CBS3M MO KPATHOCTH. aKTHBHU3AIIMM TTO3HABATEIBHOMN
Bbytnepo B3aumHoe BiusiHUE aTOMOB B JesITeIbHOCTH 00Yy4aroIIuXCsl.
Ba. MOJIEKYJIE. Co3znaBaTh 10BEpPUTEIbHBIN
MICUXOJOTHYECKU KITUMaT B
KJIACCE BO BPEMsI ypoOKa.
4-5 H3omepn | JIa6. pabora Nel | M3omepsl u n3omepus. ObvsicHAmMb SIBIEHUE U30MEPUU U [IpuBnexkarb BHUMaHUS K
1B UzroroBnenue B3aMMHOE BJIMSIHHE aTOMOB B MOJIEKYJe. | 00CyXk/1aeMoil Ha ypoke
% OpraHuye | MoJeyeu nH(pOpMaluY, aKTUBU3UPOBATh UX
GE CKOit OpraHHYECKUX MO3HABATENILHON J1eATEIbHOCTH.
= XUMHUHU U | COETMHEHUH. Opranu3oBbIBaTh IPyNIIOBbIE
= e€ BUJIBIL. (GbopMbI yueOHOI J1eATeNbHOCTH.
2 Onuparbces Ha )KU3HEHHBIH OMBIT

oOyuJarouuxcsi, IpUBOIs
JeiCTBEHHbBIE PUMEPBHI.

Tema 2. YriieBogopoas! 1 X NPUPOAHBbIE HCTOYHUKH (18 41.)




6-7 Anxansbl. | JIa6. paG6oTa Ne2 | AnkaHsl, WK OpeIEIbHbIE Onpedenamp NPUHAAISKHOCTD BellecTB | OpraHn30BBIBATH TPYIIIOBbIE
Crpoenu | OOHapyxeHue YTJIIEBOIOPOABI. K Pa3JIMYHBIM TUNAM (TIpeIeNbHBIM UK | (POpMBI yU4EOHON AEATENbHOCTH.
e, IIPOJYKTOB I"'oMonornueckuit psn HENpeeNIbHbIM) U KJIaccam Onuparbes HA )KU3HEHHBIH OIBIT
HOMEHKJI | TOPEHHS CBEUH. QJIKAHOB U €ro o01mas YIJIIEBOIOPOOB. o0yyaromuxcs, IpUBOIs
aTypa dopmyna. CTpyKTypHast Has3zvieams 1x 10 MEXyHAPOIHOMN JEMCTBEHHbIE IPUMEPBI.
[Tosryuen M30MEPHs YIIIEPOAHOM LIEH. | HOMEHKJIATYpPE, XapaKTepu30BaTh [IpuBnexkaTb BHUMaHKE
ue, Panukansl. Homenknarypa CTPOCHHE U CBOKWCTBA BAXKHEHIIINX oOyyaromuxcs K 00cyx1aeMoi Ha
CBOICTBa aJIKaHOB. XMMUYECKUE IIPEICTaBUTEINICH AJIKaHOB. ypoke HuH(popMaIuH,

= , CBOIICTBA aJIKAHOB: TOpeHue, | Habarooamb v onucvléams XAMUYECKUIN | aKTHBH3AIIMU TI03HABATEILHON
0:9( IIPUMEHE peaKuuy 3aMelleHUs HKCIEPUMEHT C IIOMOILBIO POIHOTO JesTeIbHOCTH 00yUYarOIIUXCSL.
2 HUE. (ranoreHMpoOBaHUE), PEaKIUs | A3bIKA U A3bIKA XUMHH.
< pa3I0KEHUs METAHA, 0O606wamp 3HaHUSA U JIeN1aTh BHIBOJBI O
™ peaxuusi AeTUAPUPOBAHUS 3aKOHOMEPHOCTSIX U3MEHEHHUS CBOMCTB

JTaHa. YIJIEBOIOPOAOB B TOMOJIOTHUECKUX

Jlemoncmpayuu. I'openune pamax.

QJIKAaHOB (B TOM YHCJIE U U3 Pasznuuams IOHATHSA «30MEP» U

pe3epByapa ra3zoBou «rOMOJIOT.

3axuranku). OTHOLIEHHUE

AJIKaHOB K pacTBOpaM

IIepMaHraHaTa Kajaus u

OpOMHOI BOJIE.

8 Pemenne | Pemenue 3aKkperieHue 3HaHui 1 YMeHue oyenums CBOU yueOHbIE Peann3oBbIBaTh BOCIIMTATEIbHBIE
3a/lad U | pacueTHBIX 337a4 | yMeHUU. BeinonHenue JOCTHKEHUS BO3MO>KHOCTH B Pa3JIMYHbIX
yIpaxxHe pacUeTHBIX yIpaKHEHUH. YMmenue cocmasniame M1aH peLICHUs BHJaX JEATEIBHOCTH

% HUU 110 po0IIEMbI 00y4aroLuMXxcst CO CIOBECHOU
5 TeEME YMeHne caMoCTOSATENBHO (3HaKOBOI1) OCHOBOM: perIeHne
j «AnkaH OpraHU30BBIBATH yUEOHOE JIeliCTBHE TEKCTOBBIX KOJIMYECTBEHHBIX U

bD».

YmMenue npeobpazosvieams
nH(pOpMAIIO U3 OJHOTO BUJA B

JIPYTOM.

KayeCTBEHHEBIX 3aJ1a4,
BBIIIOJIHEHHE 3aJaHUH 110
pasrpaHUYeHUIO TOHSATHH.




9- Ankensl, | [lemoncmpayuu. | HenpenenbHbie Has3vi6amw ankeHsl 10 MeXAyHApOJHOH | Peann3oBbIBaTh BOCIUTATEIbHBIE
10 crpoenue | Ilomydyenune yIJ1€BOAOPOABI. AJKEHBI. HOMEHKJIaType. BO3MOYKHOCTH B Pa3JIMYHbIX
, 3TUJICHA Orunen. ['omonoruueckuit Xapaxkmepuz06ams ¢ TOMOILBIO BUJIAX JIEATEIILHOCTH
U30MEpH | peakuueit psn ankeHoB. CTPYKTypHasi U | POAHOTO SI3bIKA U SI3bIKA XUMUHU o0yyJaroImuxcs Ha OCHOBE
A, JeruapaTalnun POCTPAHCTBEHHAs CTPOEHHE, CBOICTBA, CIIOCOOBI BOCTIPHSITHS DJIEMEHTOB
HOMEHKJ | 3TaHoJIa, ero (reomeTpuyeckas) U30MepHUs. | MOJIyuYeHHs U 001aCTH IPUMEHEHUS JeWCTBUTENILHOCTH: aHAJIN3
aTypa TOpEHUE U [TpoMbIIITICHHOE MTOJTyYeHHE | STUIICHA. POOJIEMHBIX CUTYaIUH.
[TonydyeHn | oTHoOLIEHHE QJIKEHOB: KPEKMHT U Habnooams, caMOCTOSATENEHO OpraHu3oBbIBaTh IPYIIIOBbIE
5 ue, K pacTBOpam JETUAPUPOBAHHE AJIKAHOB. IPOBOJIUTH U ONUCHIBATH XUMUUECKUH (bopmbl ydeOHOM AEATEIbHOCTH.
o CBOMCTBa | IEpMaHraHaTa JlaGopatopHoe mosryyeHue HKCIIEPUMEHT. Onupatbcs Ha )KU3HEHHBIH OIBIT
2 , KaJust 1 OpOMHOW | STHIICHA — PeaKIus Yemanasnueams 3aBUCUMOCTD MEXKAY 00yJaroImuxcs, IpUBOIS
n IpUMeEHe | BOJE. JeruApaTaluy 3TaHoja. TUIIOM CTPOEHUS YIJI€BOJOPOJa U €ro NeiCTBEHHbIE IPUMEPBHI.
HUE. Peaxium nprcoennHeHNS: XUMHYECKHMH CBOWCTBaMH Ha mpuMmepe | [IpuBnexaTh BHUMaHHE
rUpaTanms, JIOTMUYECKUX CBs3EH: MpeienbHbIi — obyyaromuxcs K o0cyx1aeMoi Ha
THPOTaJIOT€HUPOBAHHE, peaKIMy 3aMeIeHus], HempeAeIbHBIH — | ypoke nH(pOpMaIIHH,
rajorenupoBanue. [IpaBuno | peakuuu npucoenHEHHUs. aKTHBH3allMY [I03HABATEIbHON
MapkoBHuKOBa. OKUCIIEHHE JESITEIbHOCTH 00Y4aroIIUXCsl.
asnikeHoB. KauecTBeHHbIE
peaKIMy Ha HenpeaeIbHbIe
YIJIEBOIOPOABI.
11- Ankanue | [Jemoncmpayuu. | AnkaaveHbl, UJU IUEHOBBIE | Ha3viéame AUEHBI IO MEXyHAPOIHON Peann30BBIBATE BOCITUTATENLHEIE
12 HBI. Pasnoxxenne YIIIEBOIOPOABI. HOMEHKJIATYpE. BO3MOXKHOCTH B Pa3JINYHBIX BU/IAX
Kayuyku | kaydyka npu Conpsk€HHbIE TUEHBI. Xapaxkmepuzoeams C TTOMOILBIO JIeATELHOCTH OOy JAIOIHMXCs Ha
HarpeBaHuH, Byraauen-1,3, usomnpew. POJIHOTO SI3bIKA U SI3bIKA XHMHU OCHOBE BOCHPHUATHA 57ICMCHTOB
HUCIIBITAHHE Peaxmus JlebeneBa. Peakuiuu | ctpoeHue, CBONCTBA, CITOCOOBI ACHCTBUTCIILHOCTH. aHAITHS
= POJYKTOB NPUCOECTUHEHNUS AJIKaJUEHOB. | MOJTYy4EHUsS U 00JacTH MPUMEHEHUS MpOONEMHBIX CHTYAILHi.
S . N OpraHu3oBBIBaTh IPYMIOBEIE (HOPMBI
¢ pa3oXKeHus Ha Kayuyku: HaTypaipHBIH, KaydJyKOB. | yueuoit nesremsroCTH.
= HENPEIENbHOCTb. | CUHTETHUUYECKUE Habnooams u onucvieams XUMUYECKUN OmMUpPaThCs HA KU3HEHHBIH OTBIT
o Komnexnuns (OyTanueHoBbIH, JKCIIEPUMEHT. 00yUaromuXCsl, IPUBOAS
«Kayuyxmn». U30MPEHOBBIH). JIeHCTBEHHBIE IIPUMEPBL.
Jlad. pa6ora Ne3 | BynkaHu3anus Kaydyka. Co3/1aBaTh TOBEPUTEIBHBIN
HUccnenoBanue Pe3una. D00HHUT. TIICUXOJIOTUYECKUM KINMAT B Kj1acce
CBOICTB BO BpeMs ypOKa.

Kay4JyKOB.




13- Ankunbl | [lemoncmpayuu. | AUETUIECHOBBIE Ha3zvieamp 110 MEXIYHApOIHOU Peari30BEIBaTH BOCIUTATEIIEHbIE
14 [Tonyuenue YIJIEBOAOPOABI, WIIY aJIKUHEL. | HOMEHKJIATYPE aJIKUHBI. BO3MOXXHOCTH B Pa3/IN9HbIX BUJAX
alneTuiIeHa [TonyyeHnue u npuMeHeHUE Xapaxkmepuzosams ¢ TOMOLIBIO JIeATENLHOCTH OOy HAIOMHXCs Ha
peaxiuei aneTuaeHa. XUMHYECKHUE POJIHOIO A3bIKA U A3bIKA XMMUH OCHOBC BOCHPHATHS STCMCHTOB
= TUAPOIN3a CBOMCTBA allETUJICHA! CTPOEHHE, CBOICTBA, CIIOCOOBI JICHCTBUTCIIBHOCTH aHaITH3
S MPOOJIEMHBIX CHTYaIHH.
= KapOua Kajblys, | TOPEHUE, peaKkInu MOJIyYeHUs U 00JIaCTU IPUMEHEHUS OMHpATHCA Ha AKH3HCHHBIH OTbIT
= €ro ropeHue u IIPUCOCIUHECHHUS: aleTusICHa. | oByasompxcs, npueons
o~ OTHOILIEHHE TUAPOTAJIOr€HUPOBAHMKE, Habnooame u onuceléams XAMAIECKUI | 1oi rpenmpie TPHMEpL.
K pacTBOpam rajJjoreHupoBaHue, JKCIIEPUMEHT. Co31aBaTh 10BEPUTEIbHbIN
IépMaHraHara ruaparanus (peaKI_[I/IH Pasznnuars ocoOeHHOCTH peaKHI/Iﬁ IICUXOJIOTUYECKUN KJIUMAT B KJlacce
kamusi 1 OpomHoii | Kydeposa). Bunmnxiopu, MPUCOEANHEHNUS y ALIETHIIEHA OT BO BpeMs ypOKa.
BOJIE. MTOJIMBUHUJIXJIOPH L. TAaKOBBIX y ITUJICHA.
15- Apensl. | Jemoncmpayuu. | ApoMaTu4ecKue Xapaxmepuzoeambs ¢ TIOMOILBIO Onupatbes Ha KM3HEHHBIH OIIBIT
16 Hccenenoanue YIJI€BOIOPOIbI, UIN apEHBL. POIHOIO S3bIKA U SI3bIKAa XUMUU 00y4aroIuXCsl, IPHBOS
CBOMCTB OeH301a | benson: ero ctpoenue, 0COOEHHOCTH CTPOCHHUSI, CBOKCTBA U JICHCTBEHHBIC IPHMEPBI.
C ITOMOIIBIO HEKOTOpPbIE (PU3UUECKHE U o0J1acTy IpUMEHEHHUs OEH30J1a. [puiiexats BHUMaHHE 5
% OBITOBOTO XHUMHYECKHE CBOMCTBA Habnooams u onucvléams 00yHaKOIIMXCs K 00CyK1aeMOii Ha
5 pacTBopuUTEIS (ropenue, peaxkIuu JeMOHCTPAIIMOHHBIN XUMHYECKHHA ypoke uHbopmauuy, 5
= «ConbBeHTY. 3aMEIIeHUS — 9KCIICPHMEHT. aKTUBH3ALNH TIO3HABATCIIbHOU
raJ0reHUPOBAHHE, NEeATEIbHOCTH 06yqa}omvnxc;l.
HUTPOBAHHUE), [IOTyICHHE U CosnaBaTh ZOBEPHTEIbHBIH
NpHMEHeRHe. DKCTPAKITHA. MICUXOJIOTHYECKUH KIIMMAT B KJIacce
BO BPEMS ypOKa.
17 IIpuponn | Aemoncmpayuu. | IlpuponHslii ra3, ero cocraB. | Xapakmepuzoeams C IOMOLIBIO Peann3oBbiBaTh BOCIMTATEbHbBIE
bIi1 ra3 Kapra nonesnsix | IIpenmMyinecTsa npupogHOTO | POJHOTO A3BIKA U A3bIKA XMMHM COCTAaB M | BO3MOXKHOCTH B PA3IMIHBIX BUIAX
uckonaeMmblx P@ | rasa kak TOIIMBa. OCHOBHbI€ HaIlpaBJICHUS UCIIOJIb30BaHus | ACATEIPHOCTH 00yyaroMmMXCs Ha
Xumunueckas nepepaboTka ¥ 1IepepabOTKH TIPUPOIHOTO rasa. OCHOBE BOCHPHATHA 57ICMCHTOB
MIPUPOJHOTO Ta3a: Yemanasenueams 3aBUCUMOCTD MEXIY JICHICTBHTCIILHOCTH. aHall3
= .. MPOOJIEMHBIX CUTYAITHMA.
q:)( KOHBEPCHUs, IUPOJIN3. 00BbEMaMu 10OBIYM IPUPOJTHOTO Ta3a B ONMPATHCH Ha KHBHCHHBIH OBIT
o CwuHTe3-ra3 u ero P® u GromxeToM. 00y4aromumxcs, MPUBOS
ey UCIIOJIb30BaHUE. Haxooums B3aMMOCBS3b MEXTY JIEHCTBEHHBIE TIPUMEPBHI.

M3y4aeMbIM MaTepHalioM U Oyayiien
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.
Cobnrooams TipaBUiIa YKOJIOTHYECKU
IpaMOTHOTO MOBECHHS U 6€30I1aCHOTO
oOpalieHus ¢ MPUPOIHBIM T'a30M.

CoznaBath TOBEPUTEIbHBIM
ICUXOJOTMYECKNH KIUMAT B KJ1acce
BO BpeMS ypoOKa.




18 Hedtb u | emoncmpayuu. | lonytHblil HedTsHOH ra3, Xapaxkmepuzoeams cOCTaB U OCHOBHbIE | Peann3oBbiBaTh BOCIIUTATEIBHBIE
croco6s! | Komnekuus €ro coCTaB U (PpaKIu — HamnpaBJICHU UCIOJIb30BaHUA U BO3MOXXHOCTH B Pa3/IN9HbIX BUJAX
eé «Hedts 1 ra3oBblil O€H3UH, TPONaH- nepepadoTKu HEPTH. JACATEIBHOCTH 00Y4AIOIINXCsS Ha
nepepad | HeTenpoayKT» | OyTaHOBas, CyXOM ras. Yemanaenueams 3aBUCUMOCTE Mexy | OCHOBC BOCHPUATHA SICMCHTOB
OTKH. , Hedrs, €€ coctas u o6wémamu 106b1un HehTH B PD 1 ACHCTBHTCIILHOCTH. aHAIIN3

o HpO6HeMHBIX CUTyalluu.

5 BHUJIeO(parMeHThl | epepadoTKa U TIEPETroOHKa, OIOIKETOM. O .

5y 7 . Haxooumwb B3auMOCBSI3b MEX PATBE 1 JRUSHEHHLIH OTbIT

o U CIIaibl KPEKUHT, pUGOPMUHT ay -

o «Ileperonka Hedrenpoaykrsl. OKTaHOBOE | M3y4aeMbIM MaTepuaioM U OyayIiei JICHCTBEHHBIC TIPHMEPBL.

HedTu». 4UCII0 OEH3MHA. podecCHOHATBHON AEATEIbHOCTHIO. CO31aBaTh JOBEPUTENbHBII

Cobnro0ame paBuIIa 5KOJOTHYECKH MICUXOJIOTUYSCKHM KIMMAT B KJIacce
IpPaMOTHOT'O TIOBEJICHUS M 0€301TaCHOTO | BO BpeMs ypOKa.
oOpaitieHus ¢ HeTEMPOAYKTaMH B OBITY
Y Ha POU3BOJICTBE.

19 Kamenn | emoncmpayuu. | Vickomaemplii yroJb: Xapaxmepuzoeamb IPOUCX0XKICHUE U Pean3oBpIBaTh BOCIUTATENbHbIE
bl yronb | Komnexkuus AHTpalUT, KAMEHHBIH, OCHOBHBIE HAIIPaBJIEHUA HUCIIOJIb30BaHUs | BOSMOKHOCTH B Pa3JINYHBIX BUAAX
U €ro «KamennbIi Oypsb1ii. KokcoBanue U IepepabOTKH KAMEHHOTO YTJISL. JIeATENBHOCTH 00y YaIOIUXCA Ha
nepepad | yroiub u kaMeHHOro yris. KokcoBelil | Yemanasausamo 3aBUCUMOCTL Mexky | OCHOBC BOCHPUATHS STICMCHTOB
OTKa. IPOJYKTHI €T0 ra3, aMMHuayHasi BoJa, 00BbEMaMu TOOBIYM KAMEHHOTO YTJISI B JICHCTBUTCILHOCTH. aHaIIH3

MPOOJIEMHBIX CUTYalUH.
. nepepadoTK». KaMEHHOYTOJIbHAs CMOJIa, P® u G6romxerom. ONHDATECS Ha SKISHEHH L OMIT
5 Bugneodpparment | kokc. ['azudukanus u Haxooums B3auMOCBS3b MEXTY P
= : . 00y4aroIuXcs, IPUBOJIS
2 bl U CJIal]IbI KaTaJIUTHYECKOe M3Yy4aeMbIM MaTepHalioM U Oyyiien JIEHCTBEHHbIE IPHMEPBL.
= «Kokcoxumuieck | THIpUPOBAaHUE KAMEHHOIO npodeCcCHOHATBHOMN 1€ TETbHOCTBIO. CO31aBaTh JOBEPUTENbHBIIi
6]+ Y. Cobnrooams IIpaBHJia SKOJIOTHYCCKHU [ICUXOJIOTHYECKUU KJIMMaT B KJjiacce
IIPOU3BOJICTBOY. IpaMOTHOI'O TIOBEJIEHUS 1 0€30MaCHOTO | BO BpeMs ypOKa.
oOpallieHus: ¢ KAMEHHBIM YTIIEM U
IIPOAYKTAMH KOKCOXUMHUYECKOTO
MIPOU3BOJICTBA B OBITY U
ITPOMBIIIJIEHHOCTH.
20- IToBTOpE TectupoBanue, perieHue Buvinonnamu TecThl, peluaTh 3a1a4u U Peann3oBbIBaTh BOCIUTATEBHbIE
21 HHE U 3a/1a4 ¥ YIpaXHEHUH 110 YIIPaXHEHUS 110 TEME. BO3SMOXHOCTH B Pa3JIMIHbIX BUAX
GE 000011eH TeMe IIposooums oyenky cOOCTBEHHBIX ACSTCIILHOCTH, 06}"1%}01]1“’“”1 co
- He JOCTHKEHHUH B YCBOGHHH TEMBL. CJIOBECHOM (3HAKOBOI1) OCHOBOM:
é Koppexmupoeams cBOY 3HaHUSI B CHCTEMATH3AIIM y4EOHOTO

COOTBETCTBUU C INTAHUPYEMbBIM
pe3yJIbTaTOM

Marepuala.




22 Pewenne | Pewenue 3aKkperneHue 3HaHui 1 YMmenue oyenums CBOU yueOHbIC Peanu3oBbiBaTh BOCIIUTATEIIBHBIE
3aJa4 M | PacUYCTHBIX 3ala4 | yMeHul. BrinonHeHne JOCTHKEHUS BO3MO>KHOCTH B Pa3JIM4HbIX
. YIIPaKHE YIIPa)KHEHUMH. YMeHue cocmagnsime II1aH PELICHUS BHUJIAaX ACATEIBHOCTU
5 HUH 110 po0IeMbl 00yyYaroImuxcs co CI0BECHOM
o;)( TeMe YMeHue caMocToSITeIbHO (3HAaKOBOI1) OCHOBOM: pelieHne
— «Hempen op2anu306vi6ams y4eObHOe JielicTBIe TEKCTOBBIX KOJIMYECTBEHHBIX U
- €JIbHBIE YMmenue npeobpazogvieams KAa4eCTBCHHBIX 3a/1a4,
YIJIEBOIO MHGOPMALIMIO U3 OJHOIO BHJIA B IPYTrOil | BBINOJIHEHUE 3aJaHUH 1O
pOoJBD pasrpaHU4eHUIO IOHATUMH.
23 KonTposbnas pabora Ne 1 «Teopusi crpoenus opranudeckux coennnenuii A.M. bByrieposa. [ToGyxnate 00yJaromuxcst
c:)( Yriesonopoabsn» coOJIt0JaTh Ha YpOKe HPHUHLUIIBI
N yueOHOMU IUCIHAILIINHEI u
caMOOpraHu3aLuu.
Kucaopoacoaep:xamye oprannyeckue pemecrsa (224.)
24- Ypok- Pemenne Pemenue pacueTHsIX 3a1a4 YMeHue oyenums CBOU yueOHbIE Peann3oBbIBaTh BOCIIMTATEIbHBIE
27 YIPa)KHE | PaCUETHBIX 33aJa4 | HA YCTaHOBJICHUE JOCTHKECHUS BO3MOKHOCTH B Pa3JIM4HbBIX
HUE 110 XUMUYECKOH GopMyJibl YMmenue cocmasnsamp M1aH pEILICHUs BUJAX JEATEIBHOCTH
pelenu BEILECTBA I10 MACCOBBIM po0IIEMbI 00y4aromuxcs CO CJIOBECHOM
= 10 JIOJISIM DJIEMEHTOB YMeHHEe caMOCTOSATENBHO (3HaKOBOIT) OCHOBOM: perIeHne
o:>[ pacué€TH Pemenue OpraHU30BBIBATH yUEOHOE JIeHCTBHE TEKCTOBBIX KOJIMYECTBEHHBIX U
g BIX 3a7a4 HKCIEPUMEHTANBHBIX 3a/ad. | YMEHHUe npeobpasoevleams KaueCTBEHHBIX 3a/1a4,
< Ha BBIBOJI MH(OPMaLIMIO U3 OJIHOTO BU/A B JPYTOl | BBIIIOJIHEHUE 3aJaHUM 110
:'1 MOJIEKYJI pa3srpaHUYEHUIO TIOHATUH.
! SPHOM
bopmyn
Bl
BEILECTB

a.




28- Opnoaro | Jemoncmpayuu. | OyHKIUOHANIbHAS Ha3zvieams ciupThl 10 MEXIYHAPOIHON | Pearn30BbiBaTh BOCIUTATEIIbHbBIE
29 MHBIC Oxkucnenue TUAPOKCUIIbHAS IpyIIIA. HOMEHKJIaType. BO3MOXXHOCTH B Pa3/IN9HbIX BUJAX
CIHUPTHL. | CHHUPTA B I'omonoruueckuii psn Xapaxmepuzoseame ¢ IOMOIIBIO JACATETBHOCTH 00Y4IOIINXCS Ha
anpaerun. Jlao. HpeIEIbHBIX OJMHOATOMHBIX | POJHOTO S3bIKA U SA3bIKA XMMUH OCHOBC BOCIPHSTHA SICMCHTOB
paGora Ne4. cruptoB. M3omepus CTpOEHHE, CBOHCTBA, CIIOCOOBI ACHCTBHTCIIBHOCTH. aHAJIH3
CpaBHeHHE MTOJIOKCHUS MOJTy4eHUS U 00JIaCTH TPUMEHEHUS MPOOIIEMHEIX CHTYAIHA.
. Opranu3oBbIBaTh TPYMIIOBBIE POPMBI
= CKOpOCTHU (GYHKIIMOHATBLHOW TPYIIITHL. MpeeNIbHBIX OJJHOATOMHBIX CITUPTOB yaeGHOM MCATCIBHOCTH,
S ucrnapeHus Boasl | BojgoponHas CBA3D. Knaccuguyuposamsv ciupThl o UX OMUPATHCS HA KH3HCHHBI OTBIT
0 Y dTaHoJIA. XUMHUYECKHEe CBOMCTBA ATOMHOCTH. 06y UaIOIIMXCA, TIPUBOJIS
2 CIIUPTOB. AHBHCFHHH&H Ha6ﬂl0061m13, CaMOCTOATCIIBHO NEeUCTBEHHBIE MIPUMEPHI.
< rpynmna. Peakius MIPOBOJIUTH U OMUCKHIBATH XUMUYECKUN CosmaBars JOBEPHUTEIbHBIHM
= TepUPUKALINH, CITOKHBIC AKCIICPUMEHT. MICHXOJIOTHYECKUI KJIMMAT B KJIacce
a¢upsl. [Ipumenenne BO BpPEMs1 ypoKa.
cnupToB. [leicTBue
METHJIOBOTO ¥ ATHJIOBOTO
CIIUPTOB HAa OPTaHHU3M
YeJIoBeKa.
30 Mpnoroar | Jemoncmpayuu. | MHOrOaTOMHBIE CIIMPTHI. Knaccugpuyuposams ciupThl 110 UX Peann30BpIBaTH BOCIUTATEIbHbIE
OMHBIE KauecTBennas OTUNEHTIINKOIIb. [ uiepuH. ATOMHOCTH. BO3MOXXHOCTH B PA3JIMYHBIX BUIAX
CIUPTHL. | peaklusa Ha ITonyyenue u XumMu4ecKue Xapaxmepuzoeambs C IIOMOILBIO JeATeTBHOCTH 00Y4aIOIIIX sl Ha
MHOT'OaTOMHBIE CBOMCTBAa MHOI'OATOMHBIX POJIHOTO SA3bIKA M A3BIKA XMMHUH OCHOBE BOCHPHATHS SIEMCHTOB
w CTIMPTHI. crmpros. KayecTBennas CTpOEHHE, CBOHCTBA, CIIOCOOBI i;ﬁ%ﬁ?gﬁ(ﬁ:jﬁﬁ;ﬁnm
E;( JIa6. padora Ne5 | peakiust Ha MHOTOAaTOMHbBIE | IIOJY4YEHHUs U 00JaCTH IPUMEHEHHUS OpraHu30BHIBATS FPYMIIOBHIE GOPMbI
2 PactBopuMocCTh CIIUPTHL. AHTU(PPU3BI. MHOTOAQTOMHBIX CITUPTOB. yaeGHOM NCATCIEHOCTH,
0 [JIMLIEPUHA B Hoenmugpuyuposamuo MHOTOaTOMHEIE OnUpATHCs HA KHIHEHHBIH OMBIT
BOJIC. CITUPTHI C TIOMOIIBIO Ka4e€CTBEHHON 00y4aOIIUXCS, TPHBOJIS

peaKIuu.
Habniooams, caMOCTOATEILHO
MPOBOANTD U OMHCHIBATH XUMUYECKUIN
SKCIIEPUMEHT.

JIEHCTBEHHBIE IPUMEPHI.

Co3znaBaTh 1OBEPUTENBHBIN
IICUXOJIOTHYECKHUH KIINMAT B KJIacce
BO BpEMS ypOKa.




31- ®enon. | Aemoncmpayuu. | GeHon, ero crpocHue, Xapaxmepuzosams ¢ IOMOILBIO OnupaThbCsi HA KU3HEHHBIN OTBIT
32 PacTBopuMoOCTD MOJIy4YeHue, CBOMCTBA U POJIHOTO SI3bIKA U A3bIKA XUMHH o0y4arouxcsi, MPUBOIsS
¢denona B Boze npuMeHeHne. KauecTBeHHbIE | OCOOCHHOCTH CTPOCHHUS M CBOIMCTBA NeiCTBEHHBIE PUMEPBHI.
pyu OOBIYHOMN peaxkuu Ha (PeHoI. ¢deHona Ha OCHOBE B3aMMHOIO BIUsHUSL | Peann3oBbIBaTh BOCIUTATENBHBIC
TeMIeparype u B3anMHoOe BAMsIHHE aTOMOB B | aTOMOB B MOJIEKYJIE, @ TAKXKE CIIOCOOBI BO3MOYKHOCTH B Pa3JIMYHBIX
. [IpU HarpeBaHUU. | MOJIeKyJie (eHoa. MOJIyYeHUs U 00JIaCTH IPUMEHEHUS BUJAX JESATEIbHOCTH
5 KauecTBeHnnsnle denona. 00yJaroIuXcsi CO CIIOBECHOU
GE peaKkiuu Ha Habnrwoams n onucvieams (3HAaKOBOI1) OCHOBOM: pelieHne
© denon. JI€MOHCTPAIIMOHHBIN XUMUYECKHH TEKCTOBBIX KOJIMYECTBEHHBIX U
- HKCIIEPUMEHT. KaueCTBEHHBIX 3a/1a4,
Cobaro0amp IpaBwIIa IKOJIOTHICCKU BBITIOJIHEHHE 3aJaHU 110
rpaMOTHOTO U 06€3011acHOro 0OpalleHus | pa3rpaHUYCHUIO TTOHATHH.
C TOPIOYMMHU ¥ TOKCHYHBIMHU
BEIIIECTBAMHU B OBITY M OKpY>Karomieit
cpene.
33- Anbneru | Jemoncmpayuu. | Anpnerunst. Dopmansaerun | Xapakmepuzoeams ¢ IOMOILIBIO Peanm3oBbIBaTH BOCIIUTATEIBHBIC
34 JTBL. KauecTtBeHHbie U aleTaabAerusl. POJTHOTO SI3bIKA U A3BbIKA XUMHH BO3MOXXHOCTH B Pa3IIUYHBIX
peaxIuu Ha XUMHUYECKUE CBOICTBA 0CcOOEHHOCTH CBOKMCTB (hopManbaeruaa | BUAax ACATEIbHOCTH
QIIBJICTU/IBI. anpaernaoB. KauecTBeHHbIE | U alleTalibeTH/Ia Ha OCHOBE CTPOCHHS 00yJaroImuxcs Ha OCHOBE
PEaKIMU Ha albJeTUIbl. MOJIEKYJI, CHOCOOBI MOTYYEHHS U X BOCTIPHUSATHS AJIEMEHTOB
o Peakiuy mommKoHIEHCAIUU. | O0JIACTH TPUMEHEHHS. IEeWCTBUTENLHOCTH: aHAIIN3
5 KapOonumnbHas rpymnma. Habnwooams, onuceiéams u npoeooums | IPOOIEMHBIX CUTYAIUH.
c:)( KetoHns! Ha npumepe XUMHUYECKUM dKCIIEPUMEHT. [IpuBnexkars BHUMaHHE
=~ areToHa. W neHTnduumupoBath aabaeruisl ¢ obyyaromuxcs K o0cyx1aeMoi Ha

MOMOIIBIO0 Ka4€CTBEHHBIX PEAKIIHH.
Cobnio0ams nipaBUIIa HIKOJIOTHUECKU
rPaMOTHOTO U 6E30MaCHOr0 OOpaleHHs
C TOPIOYMMHU U TOKCUYHBIMHU
BEIIECTBAMH B OBITY U OKPYXKArOIIeH
cpeze.

ypoke uHpopManuu,
aKTUBH3ALIMH [TO3HABATEIBHON
JesITeIbHOCTH 00Yy4aroIInXCsl.




35- Kap6ono | Jlemoncmpayuu. | IlpenenbHble OMHOOCHOBHBIE | Xapakmepu306amb ¢ IOMOIIBIO Peann3oBbIBaTh BOCIIUTATEIBHBIC
36 BbIC [IpencraBurenu KapOOHOBBIE KHCIIOTHI, UX POIHOIO fA3BIKA U SI3bIKA XUMUU BO3MOXXHOCTH B Pa3/IN9HbIX BUJAX
KHMCJIOTBI | Pa3iIM4HbBIX TOMOJIOTHYECKHH P, 0COOCHHOCTH CBOMCTB KapOOHOBBIX JISATEIILHOCTH 00y YaIOIIMXCS HA
Ux KJIACCOB IPENCTABUTENH, X KHUCJIOT HA OCHOBE CTPOEHHMS UX OCHOBC BOCHPHATHS STCMCHTOB
CTpoeHue | KapOOHOBBIX NOJIy4YEeHUE U TPUMEHEHHE. MOJIEKYJI, @ TAKXKE CIOCOObI momydenus | /1O TBHTCIPHOCTIN: aHalms
, KHUCJIOT. XuMHUEcKue cBOicTBa u 06J‘IaCTE/I IIPUMEHEHUS MypPaBbUHOHN U g%igﬁifg;;ﬁ?’rﬁiﬁo%le bopMI
§ kinaccud | JIad. padora Ne 6 | kKapOOHOBBIX KUCIIOT. YKCYCHOU KHCIIOT. yaeOHOM IETTEIHHOCTH.,
2 UKaIus, Xmimqecm/le Peaknus srepudukanum. Pasznuuams obiee, OCO6CHHOS u ONMPATHCS HA KH3HCHHBIH OTBIT
= HOMEHKII | CBOHCTBA C/IMHHUIHOE B CTPOCHHUH H CBOHCTBAX 00YUaIOMIUXCS, TPUBOJS
; arypa, YKCYCHOH OPraHu4YCCKUux (MypaBBI/IHOI/I u NEeUCTBEHHBIE MIPUMEPHI.
— U30MEpPH | KHUCIIOTHI. YKCYCHOW) M HEOPTaHUYECKUX KHUCIIOT. Co31aBathb JOBEPHTEIBHBIH
o Habniooams, onucvieams u npo6ooums | ICUXOIOTMYECKUI KIIMMAT B KJIacce
XUMHYECKHUM dKCIIEPUMEHT. BO BpCMA ypOKa.
Cobnro0ams paBuIla IKOIOTUYECKU
rpaMOTHOTO U 0e30macHOro oOpaneHus
C TOPIOYMMHU ¥ TOKCUYHBIMU
BEIIECTBAMH B OBITY U OKpYXKAroIei
cpeze.
37 Cnoxusl | Jlemoncmpayuu. | Peaxuus srepuukanum. Pasnuuams peakiym sTepudukanuy Kak | Peanm3osbiBaTh BoCIMTaTENbHbBIE
e 2¢upsl. | Komekmus CrnoxHble 3¢upsbl. 00paTUMO OOMEHHBIH ITPOLIECC MEXKY | BOSMOXKHOCTH B Pa3IMYHBIX BU/AX
CJIOKHBIX 3(prpoB KHCJIIOTaMU U CIIUPTaMU. JeSTENHOCTH 00y4arOHXCs Ha
PaCTHUTENHHOTO Ha ocHOBe peakuuu 3TepupuKauu OCHOBE BOCIHPHATHS SIEMCHTOB
macna JIa6. Xapakmepuzoeams COCTaB, CBOMCTBA 1 | /C1CBUTCILHOCTH: aHalis
= padorta Ne7 00J1aCTH IPUMEHEHUS CIIOKHBIX MPOOJICMHEIX CHTAIIHH.
3 OpraHu30BBIBaTh IPYMIOBEIE (HOPMBI
5y Onpenenenne 5(HpOB. y4eOHOU AEATEIbHOCTH.
OI\ HeNpeaeabHOCTH. Ha6JnoI[aTLi OIUCHIBAThH U MTPOBOJIUTH OmUpATECS HA KH3HEHHBIH OMBIT
— XUMHYECKHH SKCIIEPUMEHT.

Cobaro0ams IpaBuIia IKOJIOTUIECKU
rPaMOTHOIO U 6E30MaCHOr0 OOpaleHHs
C TOPIOYMMH ¥ TOKCUYHBIMH
BEIIIECTBAMH B OBITY U OKPY)KaIOIIeH
cpeze.

00y4aroIuXcs, IPUBOJIS
JIEHCTBEHHBIE IPUMEPHI.

CoznaBath TOBEPUTEIbHBIM
TICUXOJIOTHYSCKHI KIIMMAaT B KJIacce
BO BpeMsl ypoKa.




38 Kupsl Jlemoncmpayuu. | XKupsl, ux coctas u Xapaxmepuzoeams 0COOCHHOCTH Peann3oBbIBaTh BOCIIUTATEIHHBIC
Konnekuus TUAPOIIN3 (KUCIOTHBIN U CBOICTB KHPOB Ha OCHOBE CTPOCHMS UX | BO3MOXKHOCTHU B Pa3IMUHBIX
*)upoB. OOpasubl | menodHoit). Meiia. MOJIEKYII, a TaKXkKe Kiaccuuxanm BUJIAX JIESATEIbHOCTH
TBEPAOTO U ['unpupoBaHue XUPOB JKUPOB IO UX COCTaBy U 00y4arolmxcst Ha OCHOBE
) KUJKOTO MBLIA. MIPOUCXOXKICHUIO U TTPOU3BOJICTBO BOCTIPUSTHUS HJIIEMEHTOB
% TBEPABIX )KUPOB HA OCHOBE NeHCTBUTEILHOCTU: aHAIIN3
= pPacCTUTEIBHBIX Maced. MPOOJIEMHBIX CUTYaIIUN.
= [IpuBnexkath BHUMaHKE
oOyyaromuxcs K 00cyx1aeMon Ha
ypoke uHdopMmanuu,
AKTUBU3AIIMH TTO3HABATEIIEHON
JeSITeIbHOCTH 00Y4arOIINXCsl.
39 Yraeson | emoncmpayuu. | YriaeBonabl. Monocaxapuisl. | Xapaxmepuzosams COCTaB yrie€BOIOB. Peanu3oBbIBaTh BOCIHUTATEILHbIE
Bl. B3anmonetictBue | I'1roxo3a kak KrnaccudunupoBaTs MX Ha OCHOBE BO3MOJXHOCTH B pa3JIM4HBIX BUAAX
I'moko3a | TIIIOKO3EI C anpaerugocnupt. CopOouT. CIIOCOOHOCTH K TUIPOJIU3Y. AeSTENBHOCTH 00y4arOIHXCs Ha
: THAPOKCUIOM MOJI0YHOKHCIIOE U Onucviéams CBOMCTBA TIIIOKO3bI KaK OCHOBC BOCHPHATHS STCMCHTOB
- [Tonstue | meau(Il) kak CIIUPTOBOE OpOXKEHHE. BEIIECTBA C JBOMCTBEHHOMN (hyHKITHEH JICHICTBUTCIIBHOCTH: aHaII3
5 00 anpaerugocnupra | DorocuHTes. (anmperuagocnupTa). MPOOJICMHEIX CHTYaIIHH.
5 OpraHu3oBBIBaTh IPYMIOBEIE (HOPMBI
o yraesona | JIag. padora Ne8 Habnwoams, onucvieams u nposooumso YueBHOM JIeSTENLHOCTH.,
S X. KauectBennas XUMHUYECKUN HKCIIEPUMEHT. OnUpATHCs HA KHIHEHHBIH OMBIT
Momnocax | peakuus Ha Cobniodams ipaBUIa TEXHUKU 00y4aOIIUXCS, TPHBOJIS
apuIbI. Kpaxmari. 0e30macHOCTH TIpU paboTe B KAOMHETE NeiiCTBEHHBIE IPHMEPHI.
XUMHUU Co3naBath JOBEPUTEIbHBII
IICUXOJIOT'HYCCKHUHU KJIIMMAaT B KJIaCCE
BO BpPeMsl YPOKa.
40 = Hucaxap Hucaxapuael. Caxapo3a. Yemanasnueams MEXIIpEIMETHEIC Peann3oBbIBaTE BOCIIUTATEIHHBIC
= 1791158 CBSI3M XUMUU ¥ OMOJIOTUN HA OCHOBE BO3MOXXHOCTH B Pa3ITUYHBIX
S PacKpBITUST OMOJIOTHYECKOMN pOJIA U BHJIAX JICATSIIBHOCTH

XUMHUUYECKUX CBOWCTB BAKHEMIINX
MpEJCTaBUTENEH MOHO-, IU- U
MOJINCaXapUI0B.

Habnwoams, onucvieams u nposooumso
XUMUYECKUN IKCTIEPUMEHT.
Cobnrooams TipaBUiIa TEXHUKH
6e3omacHOCTH IpU paboTe B KaOMHETe
XUMUH.

o0yyJaromuxcs Ha OCHOBE
BOCTIPHSITHS DJIEMEHTOB
JeWCTBUTENLHOCTH: aHAJIN3
MPOOJIEMHBIX CUTYaLIUH.
[TpuBnexaTh BHUMaHHE
oOy4Jarormxcs K 00Ccyx1aemMon Ha
ypoke uHpopMaIuu,
aKTHBHU3alMY [I03HABATEIIbHON
JESTeIbHOCTH 00YUYarOIIUXCS.




41 [Tonucax | JIa6. pa6ora Ne9 | Ilonmcaxapunbl: Kpaxmail, Yemanaenueames MexnpenMeTHsie Peann3oBbIBaTh BOCIIHTATEIbHBIE
apuabl. ObnapysxeHue LIeJUII0JI03A. CBSI3U XMMUU ¥ OMOJIOTUN HA OCHOBE BO3MOXXHOCTH B Pa3/IN9HbIX BUJAX
Kpaxman | kpaxmana B PacKpBITUSI OMOJIOTUYECKOI PO U JACATETBHOCTH 00Y4IOIINXCS Ha
u IPOIYKTaxX XMMHYECKUX CBOMCTB BOKHEMIINX OCHOBC BOCIPHSTHA SICMCHTOB
LEJUTIONO | TUTaHUS IIpeICTaBUTENEH MOHO-, IU- U JICHCTBUTCIIBHOCTH aHaITH3
HpO6J’ICMHBIX CUTyalluu.
GE 3a ToIcaxapuios. OpI‘aHI/I3OBI>IBaTI) TpyIMIoBbIC q)OpMI)I
g Haonant, e PO | i o
: OHI/IpaTBCH Ha )KU3HCHHBIN OITBIT
Cobnrooams IpaBUIIa TEXHUKU 00YUaIOMIUXCS, TPUBOJS
Oe3omacHOCTH MpHu paboTe B KaOUHETE JECTBEHHBIE IIPUMEPHI.
XUMUU. Co3naBath JOBEPUTEIbHBII
TICUXOJIOT'MYCCKHUU KJIIMMAaT B KJIaCCE
BO BpeMsl YpOKa.
42 Pemienue | Pemenue 3akperieHue 3HaHui 1 YMenue oyeHums cBoUu yueOHbIC Peann3zoBbiBaTh BOCIMTATEIBHBIE
3a/lay 0 | pacuUeTHBIX 3aJa4. | yMEHU. Bolnonnenune JIOCTH>KECHUS BO3MO’KHOCTH B Pa3IM4HbBIX
TeMe pacueTHBIX yIpaKHEHUH. YMeHnue cocmagnamo 1iaH perieHus BUJAX J€SATEIbHOCTH
5 «Kucnop po0IeMbI 00y4aroumXxcs CO CIOBECHOU
= 0JIcoJIEp YMeHne caMmoCTOsTEIHHO (3HAaKOBOI1) OCHOBOM: pelieHne
~ Kauue opeaHu306vi6ams yieOHOe IEHCTBUE TEKCTOBBIX KOJMYECTBEHHBIX U
BEIIECTB YMenue npeobpazosvieams KauyeCTBEHHBIX 3a/1a4,
an. nH(OPMAIIMIO U3 OJTHOTO BUJA B IPYTOi | BBIMIOJIHEHUE 3aJaHU 110
pa3rpaHUYECHUIO MOHATHUH.
43- IToBTOpE TectupoBanue, peieHue Buvinonname tectsl, pemate 3a1a4u U Peanu3oBbiBaTh BOCIUTATENIbHbBIE
44 HUE U 3a]a4 U yNpaXHEHUH 1o YIpaXXHEHUs 110 TEME. BO3MO>KHOCTH B Pa3JIM4YHbIX
000011eH TeME IIposooumps o11leHKY COOCTBEHHBIX BHJIaxX JESTEIbHOCTU
ue JIOCTUKEHUI B YCBOCHUH TEMBI. 00y4aroluMXxcst Co CIOBECHOU
5 Koppexmuposams cBOU 3HaHUS B (3HAaKOBOI1) OCHOBOI: BBIBOJBI U
(’fl COOTBETCTBUHU C IJIAHUPYEMBIM JI0Ka3aTeNbCTBO GOpMYJI, aHATIU3
N pe3yJIbpTaTOM bopmy1, pereHne TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1ay,
BBIIIOJIHEHME 3aJaHUH 110
pa3rpaHUYeHHIO TOHSATHH.
45 o KonTpoubsnas padora Ne 2 o reme: «Kucopogocoaepaxanye oprannyeckie BelecTsay [ToGyxnath o0yyaromuxcst
) co0I0aTh Ha YPOKE MPHUHIIMIIBI
@ yueOHOM TV CHUTIIUHBI "
caMOOpraHu3aluu.

A3oTcoaepakaniue opranudeckue Bemecrsa (154.)




46- Pemienne | Pemenue VYcranoBnenue QopMynbl U | YMEHUE oyeHums CBOU yUeOHBIC Peanu3oBBIBaTh BOCIIMTATCIIBHEIC
a7 3ajad. pacyeTHBIX 3a/1a4. | CTPOCHUS BEIIECTBA. JOCTIKCHUS BO3MOXHOCTH B Pa3JIMYHBIX
— YMeHHe COCTaBIATh IJIaH PEIICHUs BHJIAX JCITCILHOCTU
2 POOJIEMBI 00yJaronMXxcsi CO CJIOBECHOM
g, YMeHne caMmoCTOsITEIbHO (3HAaKOBOI1) OCHOBOM: pelieHne
Q opeanu308vieams yaeOHOE ACHCTBIE TEKCTOBBIX KOJINYECTBESHHEIX U
YMenue npeobpazosvieams KauyeCTBCHHBIX 3a/a4,
nH(pOpMaIMIO W3 OJTHOTO BUJA B BBIITOJIHEHME 3aJIaHUM I10
JIPYTOM. pasrpaHU4eHUIO IOHATUMH.

48 Amunbl | JIa6. paGoTa AmMuHorpymnmna. AMUHBI Xapaxmepuzoeams C TIOMOILBIO Peann30BbIBaTh BOCIIUTATEIbHbIE
Nel0 IIpEeaeIbHBIC U POIHOIO fA3bIKA U SI3bIKa XUMUU BO3MOKHOCTH B Pa3JIMIHBIX BUAAX
NsroroBnenue apoMaTHUYECKuE. OCOOEHHOCTH CTPOCHHUS U CBOWCTB AEATENHOCTH 00y4arOIIHXCs Ha
MoJIeJIeli aMUHOB. | XMMHYECKHE CBONCTBA U aAMHHOB, Ha OCHOBE B3aUMHOTI0 Biisnus | OCHOBE BOCIPITHS SJICMCHTOB

- MPUMEHEHUE aMUHOB. aTOMOB B €TI0 MOJIEKYJIE, ACUCTBUTCIEHOCTH. AHAIH3
5 Komnnexknus aHMINHOBBIX Cobnrooams TipaBUiIa SKOJIOTHYECKH MPOOJCMHEIX CHTYAIH.
5 KpacuTelen. IPaMOTHOTO U 06€3011acHOro 0OpaIIeHUs OpraHHE OBBIBATS IPYIIMOBSIC (OPMEI
= y4eOHO AeATENIbHOCTH.
) € FOPIOYUMH 1 TOKCHIHBIMH Onupathcs Ha KUZHEHHBIN OIBIT
BEIIIECTBAMHU B OBITY U OKPY’KAIOIICH 06y HAOIUXCS, TIPHBOJS
cpeae JIECTBEHHbBIE IPUMEPHI.
Co3znaBaTh JOBEPUTENbHBIH
HCUXOJOTMYECKHI KJIIMMAT B KJIacce
BO BpeMsl ypoKa.

49 AnnnvH | Jemoncmpayuu. | AnunuH. [lomyuenue Xapaxmepuzosams ¢ TOMOIIbIO Peanu3oBBIBaTh BOCIIMTATEIBHEIC
[TopTpet H. H. aMuHOB. Peaknusa 3uHUHA. POIHOTO SA3bIKA U A3bIKa XUMHUH BO3MO>KHOCTH B Pa3JIUYHBIX
3uHUHA. O0COOCHHOCTH CTPOCHHUS U CBOMCTB BHJIAX JCSITECIbHOCTU

AQHUJIMHA, a TAKXKE CIIOCOOBI MOTyYeHUsT | 00Y4aIOIIUXCsl HA OCHOBE
= ¥ 00J1acTU MPUMEHEHUS aHUJIHHA. BOCIIPUSITUS SJIEMEHTOB
= Apeymenmuposams 9yBCTBO TOPAOCTH JIEHCTBUTEILHOCTH: aHAJIN3
:&1 3a JOCTIDKCHUS OTCUYSCTBEHHOM MPOOJIEMHBIX CUTYaIIUH.
N OPraHNYEeCKON XUMHH.

[IpuBnexkars BHUMaHHE
oOyuaromuxcs K 00CyxaaeMoit Ha
ypoke uHbOopMaIn,
aKTUBU3ALIMU TT03HABATEIHHOM
JESATETLHOCTH O0yJarOIINXCS.




50- AMUHOK | [lemoncmpayuu. | AMUHOKUCIIOTBI KaKk Onucvléams CBOMCTBA aMUHOKUCIIOT KaK | Peann30BbIBaTh BOCIIUTATEIbHbIE
51 uciotel. | CBOWCTBa amdoTepHbie Oprannueckue | OM(YHKIIMOHATBHBIX aM(OTEPHBIX BO3MOKHOCTH B Pa3TMYHBIX
TJIUIHA. coeMHeHUs. [ TuiuH. COEIMHEHUI. BHJIaX JACSITEIbHOCTU
~ Peakuus nonukonaeHcauuu. | Yemauagnueams MEXIPEAMETHBIC 00y4arolmxcst Ha OCHOBE
5 [lenrtuHas cBs3b. CBSI3M XUMUU ¥ OMOJIOTUN HA OCHOBE BOCIIPUSITUS 3JIEMEHTOB
GE PacKpbITUSI OMOIOTHYECKOM posid U JNEHUCTBUTEIBLHOCTH: aHAJIN3
© XUMHUYECKUX CBOMCTB aMUHOKHCIIOT. MPOOJIEMHBIX CUTYaIIUH.
o [IpuBnexkarb BHUMaHUE
o oOyyaromuxcs K 00cyx1aeMon Ha
ypoke uHdopMmanuu,
AKTUBHU3ALIMU TTO3HABATEIIHLHOM
JeSITeIbHOCTH 00Y4arOIINXCsl.
52- benku. Jlemoncmpayuu. | llepBuunas, BTopu4Has, Onucwleéams CTPYKTYPBI U CBOMCTBA Peann3oBpIBaTh BOCIIMTATEIBHBIE
53 [{BeTHBIE TPETUYHAs CTPYKTYpPBI OeJIKOB KaK OMOIOIMMEPOB. BO3MOKHOCTH B PAa3INHBIX BUAX
peakuuu O0enkoB. | 6enkoB. KauecTBeHHBIC Yemanasnuseames MexnpeaMeTHbIC JESITeNBHOCTH 00y HaIOIINXCs Ha
JIa6. paGora peaxiyu Ha OesIKH. CBSI3M XUMHU U OUOJIOTHH Ha OCHOBE OCHOBC BOCHPHATHA STCMCHTOB
= Nell. I'upponus. Jlenaryparusi. PacKpbITUSI OMOJIOTHYECKOH PO U JICHICTBUTCIIBHOCTH: aHaII3
5t [enarypanus buonoruueckue pyHkun XUMHYECKHX CBOUCTB OEGIIKOB. MpOONEMHBIX CHTYALHH.
2 OpraHu3oBBIBaTh IPYMIOBEIE (HOPMBI
S OEJIKOB. OEJIKOB B OpraHU3Me. Hpoeodumb: Haba00ams U ONUCHIBANb YueBHOM JIeSTENLHOCTH.,
© XUMHHCCKUH SKCIICPUMEHT Onupatbcs Ha JKU3HEHHBIN OIBIT
N 00yJaromuxcs, MPUBOJIS
JIEHCTBEHHBIE IPUMEPBI.
Co3naBath JOBEPUTEIbHBII
IICUXOJIOT'HYCCKHUHU KJIIMMAaT B KJIaCCE
BO BPEMsl YPOKa.
94- I'enernu [ToHsiTHE O reHeTHYECKOU Yemanaenueams B3auMOCBSA3b MEXKITY PeannzoBbiBaTh BOCIMTATEIBHBIE
55 eckast CBSI3U Ha IpUMEPE COCTaBOM, CTPOEHUEM U CBOICTBAMU BO3MO>KHOCTH B Pa3IMYHbBIX
CBSI3b B3aUMOTIEPEXO0B MEXKTY MPEACTaBUTENCH KIaCCOB BHJIaX JCSITEIBHOCTH
~ MEXIY KJIaCCaMH YTJIEBOJOPO/IOB, YTJIEBOJOPOAOB, KUCIOPO/- U 00yJaronmxcst Ha OCHOBE
5 KJ1accam KHUCIIOPOJI- U a30TCOACPIKAITUX COSTUHEHU. BOCITPHUSITHS DJIEMEHTOB
EE( u a30TCOJEPIKAIINX Onucvléams ¢ TOMOIIBIO POJITHOTO JNENCTBUTEIBLHOCTH: aHAJIN3
x OpraHug coenuHeHUN. MimmocTparus | si3bIKa U sI3bIKa XUMUW TeHETHYECKUE MPOOJIEMHBIX CUTYaIUH.
~ €CKHX TEHETUYECKOM CBS3M Ha CBSI3U MEXY KJIacCaMHM YIJIeBOJI0poJoB, | [IpuBrnekars BHUMaHue
o coeMHE MpUMeEPe OPTaHNIECKUX KHCJIOPOJI- ¥ @30TCOIePIKAIINX oOyuaromuxcs K 00CyxaaeMoi Ha
HUM. COCIMHEHUH Pa3IMYHbIX COCIMHECHU. ypoke uHpopMaIuu,

KJIACCOB, COJICPKAITUX JBA
aToMa yriepoa.

AKTUBHU3allUuU MMO03HaBaTEIILHOM
ACATCIbHOCTHU 06yqa}oumxcs1.




56 Ipaktu | [IpakTudeckas | MHCTpyKTax 10 TEXHUKE IIposooumuw, Hab0oams u onucvieams | OpraHu30BBIBATH TPYIIIOBbIC
yeckasi | pabora 1. 0€301MacHOCTH. XUMHYECKUM KCIEPUMEHT ISl (dhopmbl yaeOHOH ACATEIHHOCTH.
padora Wnentudukamms MOATBEPKJICHUS CTPOEHMSI U CBOICTB [ToGyxnate 00yJarommxcs

g Ne 1. OpPraHWYECKHUX COCIMHEHUN. | pa3IMUYHBIX OPraHMYECKUX COSAMHEHUH, | COOMI0aTh HA YPOKE PUHIIMIIBI
% Wnentud a TaKkKe MX MISHTH(UKALNY C y4eOHOH TUCIMITIIMHBI 1
= UKL IIOMOILBIO KaYECTBEHHBIX PEAKIIUH. CaMOOpraHU3aLHH.
& Opranuy
€CKHUX
COoeIMHE
HUU.
S57- Pemenue | Pemenue 3akperuieHue 3HaHui U YMeHue oyenums CBOU yueOHbIE Peasn3oBbIBaTh BOCIIUTATENIbHbIE
58 3a1ad. pacueTHbIX 3a7a4d. | yMeHUU. BrimonHenne JOCTYOKEHUS BO3MOYKHOCTH B Pa3JIMYHBIX
pPacyYeTHBIX YIPAKHEHUH. YMeHue cocmasnsamy MiaaH pelIeHns BUJIAX JI€ATEIIbHOCTH
5 po0IIEMbI 00yYaroImuXxcs CO CIIOBECHOM
of YMeHue caMOCTOSTENIbHO (3HaKOBOIT) OCHOBOM: pelIeHue
N Op2aHu306v16amb y1eOHOE IEHCTBUE TEKCTOBBIX KOJIMYECTBEHHBIX U
YMmeHue npeobpazosvieamo Ka4yeCTBEHHBIX 3a]1a4,
UHPOPMALIHIO U3 OJHOTO BHJA B BBITIOJIHEHHUE 3aJITaHHH 11O
JIPYrOM. pa3rpaHU4YEeHHUIO TOHATUM.

59 [ToeTOpe | IloBTOpEHME N TectupoBanue, pelieHue Buinoansimu TeCThI, pemaTth 3a1a4u U Peann3zoBbiBaTh BOCIMTATEIBHBIE
HUE U o0oOmieHue. 3a7ia4u ¥ yIpaxHEHUH 1o YIpaKHEHUS 110 TEME. BO3MOYKHOCTH B Pa3JINYHBIX
00001IeH TEME IIposooums o1ieHKYy COOCTBEHHBIX BUJAX AEITEIHLHOCTH
ue. JOCTH)KEHUH B YCBOGHHH TEMBI. 00yYaroImuxcs co CIOBECHOM

= Koppexmuposeams cBou 3HaHUS B (3HAKOBOI1) OCHOBOI1: BBIBOJIBI U

g COOTBETCTBUH C IUIAHUPYEMBIM JI0Ka3aTeNnbCcTBO (POPMYII, aHATH3

e pe3yJIbTaToOM bopmyI, perieHne TeKCTOBBIX
KOJINYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4,
BBINOJIHEHHUE 3aJIJaHUH 1O
pa3rpaHUYECHUIO MOHSITUH.

60 - KonTpoubnas padora Ne3 «A3oTcoaep:xkamme OpranHu4ecKue coeMHeHn s [ToGyxnath o0yyaromuxcst

g coO0/1aTh Ha ypPOKE MPHUHITUIIBI
= y4ueOHoi TV CLUTUTMHBI u
camMoOpraHu3aluu.

Opranuyveckasi xumus u 0ouiecTBo (94)




61 buotexn | Jemoncmpayuu. | Pa3Butre OMOTEXHOIOTHH. ObwvsicHams, 4TO Takoe OMOTeXHONIOTHsA, | Peann3oBbIBaTh BOCTIUTATEIHHBIC
OJIOTHUSA Buneodparment | Tpu HanpaBieHus reHHasi (WM TeHeTHYecKasl) MHKEHEpHsl, | BOSMOKHOCTH B Pa3IMUHBIX
Bl U CJTAW]IBI 110 OMOTEXHOJIOTHH: TCHHAS KJIETOYHAS! MH)KEHEPHsI, OMoNIoTuYecKasl | BUAX JEATEIbHOCTH
OMOTEXHOJOTHH U | (MU TeHeTHYecKast) WHXXEHepUsl, KIOHUPOBaHUE, 00y4arolmxcst Ha OCHOBE
UMMOOUIIM30BaHH | MH)KCHEPUS; KJICTOYHAS UMMOOUITN30BaHHBIC ()EPMEHTHI. BOCTIPUSTHUS HJIIEMEHTOB
bIM (pepMeHTaM. WHXeHepus; ouosnorudeckas | Xapakxmepuzosams poib NeHCTBUTEILHOCTU: aHAIIN3
W WHXeHepus. | eHeTrnuecku OMOTEXHOJIOTHH B PEIICHUN MPOOJIEMHBIX CUTYaIIUN.
5 Mo (pULIIPOBaHHbBIE MIPOJIOBOJILCTBEHHON IPOOIEMBI U WuunuupoBath U MOJA€PKUBATh
o;)( opranusmsl (IMO) u COXPAHEHUH 370POBbS YEIOBEKA. HCCIIEIOBATEIIbCKYIO
= TpaHCTeHHAas MPOAYKLHS. NesITeIbHOCTh 00YJaIOIIUXCS B
Knonuposanwue. paMKax peanu3aiii HMH
NmMmoOuIn3oBaHHbIE WHIUBUAYAIBHBIX U TPYMIOBBIX
(EepMEHTHI B UX HCCIIEIOBATEIBCKUX MTPOCKTOB,
MIPUMEHEHHUE. YTO AacT 00ydaromuMcs
BO3MOYXHOCTh TIPUOOPECTH HABBIK
CaMOCTOSITENILHOTO PEIICHUS
TEOPETUYECKON POOIJIEMBI.
62 [Momumep | Aemoncmpauuu. | Knaccupukanus momumepoB. | Knaccuguyuposams momumeps! 0 Peann3zoBbiBaTh BOCIMTATEIBHBIE
BI. Komnexmust VckyccTBEHHBIC TIOTUMEPBIL: | Pa3JTUYHBIM OCHOBAHHSIM. BO3MOYXHOCTH B Pa3TUIHBIX
MOJIMMEPOB. HEJUTYJIOH/T, alleTaTHBIH Pa3znuyams uckyccTBEHHBIE TOIUMEPBI, | BUJAX AEATEIBHOCTH
Konnexuus mENK, BUCKO3a, HeJTodaH. KJIacCUu(pUIUpoBaTh X U 0o0ydJaronuxcsi Ha OCHOBE
g CUHTETHUYECKUX WJLTIOCTPUPOBATH TPYIIIILI TOTUMEPOB BOCTIPUATHUS HJIEMEHTOB
% MOJIMMEPOB U prUMepamHu. JEeWCTBUTENILHOCTH: aHAJIN3
= U3JIeTHNIA U3 HUX. Ycemanasnueams cBsizu Mexy MPOOJIEMHBIX CUTYaIIUH.
= CBOMCTBaMH ITOJITMMEPOB B 00JIACTIMHU [TpuBiekaTh BHUMAaHHE

HUX IPUMCHCHUA.

oOyyaromuxcs K o0cyx1aeMoi Ha
ypoke uHbOopMaIi,
aKTUBU3AIIMU TTO3HABATEIILHON
JESATETLHOCTH O0yJarOIINXCS.




63 Cunteru | Jlemoncmpayuu. | CriocoObl MOITydeHUS Pa3znuyams nmonumepuzanuio u Peann3oBbIBaTh BOCIIUTATEIHHBIC
YEeCKUe Komnexmus MOJIMMEPOB: MOJIMMEPHU3AIUS | ITOJTMKOH ICHCAIIHIO. BO3MOXKHOCTH B Pa3JIUIHBIX
MOJIUMEP | CHHTETHYECKUX Y TIOJTUKOH/ICHCAITHS. Tlpusooums IPUMEPHI ITUX CIIOCOOOB BUJIAX JIESATEIbHOCTH
BI. MOJINMEPOB: CHHTETHYECKUE KaydyKH. MOJTYYCHUS TTOJIUMEPOB. 00yJaronmxcst Ha OCHOBE

MIACTMACC | [TnacTMacchel: MOJIUCTUPOT, Onucwviéams CHHTETUYECKHUE KAYIYKH, BOCTIPUSTHUS HJIIEMEHTOB
cLE BOJIOKOH U Te()JIOH, TOJUBUHUIXJIOPHI. | IJIACTMACCHI M BOJIOKHA Ha OCHOBE CBSI3M | JCHCTBUTEILHOCTH: aHAIIN3
> u3nienuii u3 HuX. | CHHTETHYeCKHE BOJIOKHA: CBOICTBa — MPUMEHEHHE. MPOOJIEMHBIX CUTYaIIUN.
KaIlpOH, HAJIOH, KeBJIap, [IpuBiekaTh BHUMaHHE
JaBcaH. oOyyaromuxcs K 00cyx1aeMon Ha
ypoke uHpOopMaIu,
AKTUBU3AIIMH TTO3HABATEIIEHON
JEeSITeIIbHOCTH 00YUYarOIIHUXCSL.

64 IpakTn | lIpakTHdeckas | MHCTpyKTax Mo TEXHUKE Pabora ¢ mabopaTopHbIM OpraHu30BbIBaTH TPYIIIOBHIC
yeckasi | pabdora 2. 0€301aCHOCTH. 000py/10BaHUEM. (bopmbl yueOHOM AEITEITBHOCTH.
padorta Pacnio3znaBanue nnactmacc u | /Iposooums, nabarooams u onucvieams | IloOykaath 00ydarommxcs

5 Ne 2 BOJIOKOH. XUMHUYECKHIA SKCIICPUMEHT JIJIsI COOJTFOIaTh HA YPOKE MPUHITUIIBI
% «Pacrmo3 UICHTU(UKAIIMH TUTACTMACC ¥ BOJIOKOH | y4EOHOM MUCHUTUIMHBI U
T HaBaHUE C TIOMOTIIBIO KQY€CTBEHHBIX PEAKITHH. caMOOpraHU3aI1H.
@ rmIacTMa
ccu
BOJIOKOH
»

65- [ToBTope | [loBTOpEeHHE U Pabora co coopHukom 3amau | ['pynmoBas u uHAMBHIyalbHas paboTa. | Peann3oBbIBaTh BOCIUTATEIbHbBIE

66 HUE U CUCTeMATH3alMsl | ¥ YIPAKHEHUH 10 XUMHH . BO3MO>XHOCTH B Pa3JTUIHBIX
0000111eH | 3HaHUH. BUJIAX JESTEIbHOCTH

o ue Kypca. 00yJaroNUXCsl CO CIIOBECHOU

5 (3HaKOBOI) OCHOBOM: BBIBOJBI U
o§ JI0Ka3aTesbCTBO (DOpMyJI, aHATH3
o dbopMyI, pelrieHre TeKCTOBBIX

KOJWYECTBEHHBIX U
KauyeCTBEHHEBIX 3aJ1a4,
BBIIIOJIHEHHE 3aJaHUH 110
pazrpaHU4YeHHUI0 TOHSATHH.




67

34 uepens

Pemenne | Pemnenne

3akpernieHue 3HaHui u
pacyeTH | pacyeTHBIX 3aJlady | yMEeHUU. BbllogHeHne
BIX 3a/1a4 pPacCUETHBIX YIPaKHEHUH.

YMeHnue oyenums CBOU yueOHBIS
JIOCTHIKEHUS

YMeHue cocmasnsime MiaH PelIeHUs
POOJIEMBI

YMeHne caMOCTOSTEIILHO
opeanu308vieams yaeOHOE ACHCTBIE
YMenue npeobpazosvieams
nH(pOpMaIMIO W3 OJTHOTO BUJA B

JIPYTOM.

Peanmu3oBeIBaTL BOCIIUTATEIILHEIC
BO3MOKHOCTH B Pa3TMYHBIX
BUaax OCATCIbHOCTHU
00yJaronMXxcsi CO CJIOBECHOM
(3HAaKOBOI1) OCHOBOM: pelieHne
TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4C€CTBCHHBIX 3aaa4,
BBITIOJIHCHHE 3aaHUH 110
pa3rpaHUYECHUIO MOHSITUM.

68

34u

Hrorosasi koHTpoIbHasi pabora 4

[ToGyxnate 00yJarommxcs
COOJIIOIaTh HA YPOKE MPUHIIHITBI
y4eOHON JUCHUTIIIMHBI U
CaMOOpTaHU3AIHH.

69

35uen

AHaIM3 KOHTPOJILHOUM paObOThI 0 OPraHUYCCKONW XMMHH.

[ToGyxmate 00yJaromuxcs
COOJIIOIaTh HA YPOKE MPUHIIHITBI
y4eOHON JUCHUTIIIMHBI U
CaMOOpPTaHU3aIIH.

70-
72

35-36 enenu

Pe3epBHOe Bpemst

IIpuMeHATH Ha ypoke
MHTEpaKTHUBHBIE (POPMBI pabOTHI ¢
00yJarOIIMMUCS: BKIIOUEHHUE B
YPOK MT'POBBIX MPOLENYD,
KOTOpBIE CIOCOOCTBYIOT
HaJI&XKMBAHUIO TO3UTUBHBIX
MEKJIUYHOCTHBIX OTHOIIIEHUH B
KJiacce.




Kanennapao-rematnyeckoe ruranupoBanue B 11 kmacce
(2 yaca B Henelnto, 68 4acoB)

Ne | JJara Tema ypoka Meoua- pecypcwi OcHoBHOe XapakTepuCcTHKA OCHOBHBIX JdeATeIbHOCTh YYUTEJIA C Y4eTOM
n/ p Xumuy. coJep;KaHue YPOKa BH/I0OB J1eATEJIbHOCTH padoueii mnporpaMMbl BOCIUTAHUS
no o, JKCIIEPUMEHT, o0yuaromuxcst
a |x pac4érHble
a lm 3a1a4u
Tema 1. Ctpoenue BemecTs (23 1)
1 OcHOBHbIE Hemoncmpayuu. | BBoAHBII Apeymenmuposamsb CIIOKHOE [IpuBnekaTh BHUMaHHE 00YJAIOIIUXCS K
CBEJICHUS O [TopTpetbr HHCTPYKTAXK 110 CTPOEHHUE aTOMa KaK CUCTEMBI, o0cykIaeMol Ha ypoke HHPOpMaIIHH,
CTPOCHUHU 3. Pesepdopna, TEXHUKE COCTOSIIEN U3 Spa U JJIEKTPOHHOM | aKTUBHU3ALIMHU NTO3HABATEIBbHOU
aToma. H. bopa. 0€301ACHOCTH B 000JIOUKH. JEeSTENbHOCTH 00Y4arOIIUXCsl.
BuneopparmenTs | kabuHeTe XUMHH Xapaxkmepuzoeams ypOBHU Co3znaBarh JOBEPHUTEIIbHBII IICUXOIOTHICCKHI
% U CIIabI Crpoenue aToma: CTPOCHHUS BEIIECTBA. KJIMMAT B KJIaCCE BO BPEMA ypOKa.
X «bonpmon SIIPO U DJIEKTPOHHAs Onucvieams yCTPOHUCTBO U pabOTy
f aJpOHHBII obonouka. M3oronsl. | Bonbiioro aagporHoro komnaiaepa.
KOJUIaluep», XUMUYECKU I
«YpOBHHU 371eMeHT. bonbiioi
CTpOCHUS aJpOHHBIN
BEILIECTBAY. KoJutaiaep. Y pOoBHU
CTPOEHHS BEIIECTBA.
2 XapakTepucTuKk DneKTpoHHOE 00J1aKo, | 3Hamb CyUTHOCTh OHITUN Peanu3oBbiBaTh BOCIUTATENIBHBIE
a COCTOSIHUS JJIEKTPOHHAS «QJIEKTPOHHAs OpOUTAIIBY U BO3MOXHOCTH B Pa3JIMYHBIX BUIAX
AJIEKTPOHOB B opOUTAaIB. «OJEKTPOHHOE 0071aK0», (HOPMBI NEeSTENIbHOCTH 00YJaroIIUXCsl Ha OCHOBE
aToMe. DHepreTuyeckue opbOuTanei, B3aMMOCBSI3b HOMEpa BOCHPHUSATHS JIEMEHTOB
YPOBHU U MOJAYPOBHU. | YPOBHS U SHEPIUU BJIEKTPOHA NEHCTBUTENFHOCTU: aHAIHU3 MPOOIEMHBIX
% MakcumanbHO€E YUCII0 CUTYAaLHi.
GE 3JIEKTPOHOB Ha [IpuBnexkaTh BHUMaHHE 00YYAIOIIUXCS K
D MOJYPOBHSIX U oOcyxJaeMoi Ha ypoke HHPOpMaIHH,
ypoBHsIX. OCHOBHBIE AKTUBU3ALIMM TT03HABATEIHHOU
MIpaBUJIa 3aIIOJTHEHUS JEeSTeIbHOCTH 00Y4aroIIuXCsl.
3JEKTPOHAMU
SHEPreTHYECKUX
YPOBHEHU




3-4 ONEeKTPOHHO- ONEeKTPOHHBIE 3namb OCHOBHBIE 3aKOHOMEPHOCTH | Peann30BbIBaTh BOCIIUTATENBHbBIE
rpaduueckue KOH(UTrypauuu 3arOJIHEHUS SHEPTE€TUUECKHUX BO3MOKHOCTH B Pa3IN4HbIX BUJAX
bopmyIbl aTOMOB XMMHMUYECKUX | MOAYPOBHEN JIEKTPOHAMHM. JeSITeIbHOCTH 00YYaIOIIHUXCsI CO
aTOMOB. 3JIEMEHTOB. Ymems cocTaBisATh 3JIEKTPOHHBIE CJIOBECHOM (3HaKOBOI) OCHOBOM: peleHre

= DNEeKTPOHHO- (opMyIIBI aTOMOB. TEKCTOBBIX KOJIMYECTBEHHBIX U

g rpaduyeckue KAueCTBEHHBIX 3a]1a4, BHIIIOJTHEHUE

2 (hopMyIIBI aTOMOB 3aJaHUI 110 Pa3TPaHUYCHUIO IOHATHH.

N 3JIEMEHTOB. Co3naBath TOBEPUTEIbHBIN ICUXOJIOTHYECKUI
SHGKTpOHHaH KJIMMAaT B KJIaCCC BO BpEMs ypOKa.
KJIacCU(pUKAIHS
3JIEMEHTOB. S-, P-, d-,
f- cemeiicTna.

5 [Tlepuonnueckas | Jemoncmpayuu. | OU3NUecKuil CMbICIT Haxooums B3auMOCBSA3HM MEXY [IpuBnekarh BHUMaHUE O00YUaIOIIUXCS K
cucrema Paznuunsie HOMEPOB: 3JIEMEHTA, I0JIO)KEHUEM DJIEMEHTA B o0cyx/1aeMoi Ha ypoke uH(popMaIum,
XUMUYECKHX dbopMbI Mepuoaa, FPyIIIbL. MEPUOIUYECKON CUCTEME AKTUBU3ALIMH [103HABATEIbHOU
AJIEMEHTOB Ilepnonnueckoir | BameHTHbIE /1. 1. Menneneesa u CTpOCHUEM JeSITeTbHOCTH 00YUJaIOIIUXCSl.

. . CHUCTEMBI 3J€KTPOHBI. €ro aToma. Hcnonps30BaTh BOCIUTATEIbHBIE
MenzeneeBam | XUMHUYECKHUX DneKTpoHHas Cocmagnsaims 31EKTPOHHBIE U BO3MOXXHOCTH COJICp)KaHHsI y4eOHOTO
y4€HHE 0O anemenToB /. 1. | kondurypamnus ANEKTPOHHO-TpaduyecKue IpesMeTa yepes3 no100p
% cTpoeHuH aroma | MeHzeneesa. aTOMOB. (bopmyIbel aTOMOB S-, p- 1 d- COOTBETCTBYIOILIMX MPOOIEMHBIX
X [Toptper . H. 3aKOHOMEPHOCTH 3JIEMEHTOB. CUTYaIHi 11 00CYXKIEHUs B KJ1acce.
(f Menneneesa. U3MEHEHHUS CBOMCTB Omnocums XUMUYECKHE dJIeMEHThl | OpraHu30BbIBaThH IPyNoBkie GOpMbI yueOHOM
Jlad. pa6ora Nel | aiemMeHTOB B K TOMY WJIM HHOMY DJIEKTPOHHOMY | A€ATEILHOCTH.
MopenupoBanue | IEpUOJAxX U IPYIIaAX. | CEMEUCTBY. Oana’FbC’IHaMBHeHHHﬁ?HLIT
IOCTPOEHHUSI SHCKTPOHHI)IG 06yqafoumxc;[, npuBOAs ACUCTBCHHBIC
Ilepuoanueckoit ceMencTBa TpHUMEpBI. . .
CHCTEMEL C XUMHUECKHX CO3,Z[3.B3,TL JAOBCPUTCIIbHBIN IICUXOJIOTUICCKUU
KJIMMAT B KJIaCCC BO BpEMs ypOKa.
MIOMOIIBIO JJIEMEHTOB.

KapTOYEK.




KajabluTa, rajura.

KPUCTAJUIMYECKAst
pemérka. MoHbl
MPOCTHIE U CIOKHBIE.

TUIIOM KPUCTaJUIMYECKOU PEIIETKU
1 (U3NYECKUMHU CBOMCTBaMU
BEILECTB.

@unocodpckue | Jemoncmpayuu. | Ilpeanocsuiku Ilpeocmasnsams pazButue HayyHbIX | [IpuBnexaTh BHUMaHHE 00yUYarOMIUXCS K
OCHOBBI [Toptpetsr . U. OTKPBITUSA TEOpUH IO CIIUPATIU Ha OCHOBE o0cyxmaemMoii Ha ypoke nHGOpMaIi,
o0IIHOCTH Mengeneesa u A. | Ilepuonuyeckoro TPEX GOopMyTUPOBOK AKTUBU3ALIMU [103HABATECIIBHOU
ITepuognueckor | M. bytneposa. 3aKOHA U TEOPUH [leproguueckoro 3aKkoHa u NESITebHOCTH 00yUYarOIIHUXCS.
0 3aKOHa U XUMHUYECKOTO OCHOBHBIX HallpaBlIeHUH pa3BuTusa | Mcnosib30BaTh BOCIIUTATEIbHBIC
TEeOpUn ctpoenus. Ponb TEOPUH CTPOEHUS (XUMHUECKOTO, BO3MOXHOCTH COJIepKaHMsI yueOHOTro
= XUMUYECKOTO JIUMYHOCTH B UCTOPUHU | JIEKTPOHHOIO U npeamera yepes moadop
g CTpOEHHUS. xumuu. Ponb IIPOCTPAHCTBEHHOTI'O). COOTBETCTBYIOIIUX TEKCTOB I YTCHMUS,
2 IIPAKTUKU B Xapaxmepuzoéams ponb NPAKTUKU | 3a7a4 AJIs PEeLIEHUs, IPOOIEMHBIX
@ CTaHOBJICHUH U B CTAHOBJICHUU U Pa3BUTUU CUTYyallui AJ1s1 00CYXJIeHHs B KJlacce.
pa3BUTUU XUMHMYECKON TEOPHH. Co3znaBaTh JOBEPHUTEIBHBIA IICUXOIOTHYECKHI
XUMUYECKON TEOPUHU. | Apeymenmuposams 1yBCTBO KJIMMAT B KJIACCC BO BpPEMs ypOKa.
TOPAOCTH 32 JOCTHKEHUS
OTE€YECTBEHHON XMMHUHU U BKJIaJl
POCCUMCKHX Y4EHBIX B MUPOBYIO
HayKy.
Honnas Jlemoncmpayuu. | KaTuOHBI Kak Xapakmepuzoeams NOHHYIO cBs3b | [IpuBiekaTs BHUMaHKE 00ydaromuxcs K
XUMUYECKas Mogeins MPOIYKT KakK CBS3b MEXy HOHAMHU, o0cyx1aeMoi Ha ypoke uH(popMaIum,
CBSI3b U HOHHBIE | KPUCTAJUIMYECKOW | BOCCTAHOBIICHUS o0pa3yroImuMucs B pe3yJibTaTe AKTHBU3ALIMH [T03HABATEIIBHOU
KPUCTAJUIMYECK | PEIIETKHU XJIOPHUJIA | aTOMOB METAJIIOB. OTJa4y WM NPUEMA DIIEKTPOHOB NeSITeIbHOCTH 00yUarOIIHUXCSl.
W€ PEIIETKH. HaTpus. OOpa3upbl | AHMOHBI KaK MPOJIYKT | aTOMaMH WU IpyNIaMyd aTOMOB. Hcnons30BaTh BOCIUTATEIBHBIE
% MUHEPAJIOB C OKHCJICHUS aTOMOB Knaccughuyuposamo nonsl 1o BO3MOXHOCTH COJIepKaHHsI yueOHOTo
X MOHHOM HeMeTauioB. IOHHas | pa3HbIM OCHOBAHMSIM. IpesMeTa yepes3 no100p
j KPUCTAJUIMYECKOW | XMMHUYECKas CBA3b U Yemanaenueams 3aBUCUMOCTD COOTBETCTBYIOIIMX TEKCTOB JUJIsl YTCHMUS,
PEETKOM: HMOHHAas MEX1y TUIIOM XUMHUYECKOM CBSI3U, | 3a7ad JJis pelieHus, NpoOIeMHbIX

CUTYyalui as oOCyKIeHUs B Kiacce.
Co3naBarb 1OBEPUTETBHBIN
IICUXOJIOTHYECKH I KJINMAT B KJacce BO
BpEMSI YPOKaA.




8-9 KoBanentnas Jlemoncmpayuu. | KoBaneHTHas Obvsacuambs MTHEPTHBIE CBOMCTBA [IpuBnekaTh BHUMaHHE O00YYAIOIIUXCS K
XUMHUYECKast Monenu HEMnoJIsIpHas U 0J1arOpoTHBIX Ta30B oOcyxaeMoi Ha ypoke HHPOpMaIHH,
CBSA3b. ATOMHBIE | KPUCTAJUNIMYECKUX | MOJISIPHAS CBS3H. 0COOEHHOCTSIMH CTPOCHHUS UX AKTUBU3ALIMH [T03HABATEIHHOU
u PEIIETOK «CYXOT0 | DIIEKTPOOTPHULIATENbH | aTOMa. JEeSTEIbHOCTH 00Y4arOIIUXCsl.
MOJIEKYJISIpHBIE | JbAa» (MU uoja), | octb. KpatHocTsb Xapaxmepuzoeams KOBaNeHTHYO | Mcnonb30BaTh BOCIIUTATENIbHbBIE
KPUCTAJUIMYECK | ajamasa, rpaguTa | KOBaJIGHTHOW CBSA3H. CBSI3b KaK CBSI3b, BOSHUKAIOIIYIO 32 | BO3MOKHOCTHU COJIEpPKaHUs yueOHOTro
ue peréTKu. (wu KBapIa). OOMeHHBIN 1 cuét oOpa3oBaHMs OOIIUX mpeaMeTa yepes3 mo0op
Monenb JIOHOPHO- ANEKTPOHHBIX Map MyTEM COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
= MOJIIPHOTO aKLENITOPHBIN IIEPEKPBIBAHUS AJIEKTPOHHBIX 3a/1a4 JUIsl pelieHus, IpoOIEMHBIX
% 00BEéMma rasa. MEXaHU3MBI opburaneii. cUTyaunui ass oOCyKJIeHHs B Kiacce.
f) o0pa3oBaHUs Knaccugpuyuposams xoBanentusle | Co3naBarh H0BEPUTENbHbIN ICUXOJIOTUYECKUH
< KOBAJICHTHBIX CBSI3€M. | CBSI3M MO pa3HbIM OCHOBAHUSIM. KJIMMAT B KJIACCC BO BpPEMs ypOKa.
[lonapHocTh cBA3U M | YVemanasnusams 3aBUCUMOCTh
MOJIIPHOCTD MEX1y THIIOM XMMHYECKOH CBSI3H,
MOJIEKYJIBI. TUIIOM KPUCTAININYECKON PEIIETKU
MonekynsipHble U 1 (PU3UYECKUMHU CBOMCTBaMU
aTOMHbIE BELIECTB.
KpUCTAILITNYECKHE
pELIETKY.
10 Meramumueckasa | Jemoncmpayuu. | Metamndyeckue Xapaxmepuzosamo [IpuBnexkath BHUMaHUE 00YYAIOIUXCS K
XUMUYECKas Mopenu KPUCTAJUTMYECKUE METAJNINYECKYIO CBSI3b KaK CBS3b o0cyx/1aeMoi Ha ypoke HH(opMaIu,
CBSI3b. KPUCTAIIMYECKUX | PEIIETKU. MEX/1y MIOH-aTOMaMH B MeTaJljlaX U | aKTUBU3ALIUK TO3HABATENIbHOMN
pEImETOK Mertannnueckas CIUIaBax MOCPENCTBOM NeSITeIbHOCTH 00yUarOIIHUXCSl.
METAaJIJIOB. XUMHYECKasl CBS3b! 000011eCTBIEHHBIX BaJICHTHBIX Hcnonb3oBaTh BocnuTaTeabHbIE
Jlad. paGora Ne2 | HOH-aTOMBI U 3JIEKTPOHOB. BO3MOXHOCTH COJIepKaHHsI yueOHOTo
MopaenupoBaHue | JIEKTPOHHBIN Ta3. ObvscHaAmMb SAUHYIO IPUPOTY peaMeTa uepes moaoop
= METAJIINYECKON @uU3nYeCcKUE CBONCTBA | XUMUYECKHUX CBA3EH. COOTBETCTBYIOIIUX TEKCTOB I YTCHMUSI,
o KPUCTAJJIMYECKON | METAJIJIOB U UX Ycemanasnusams 3aBUCUMOCTD 3a/1a4 JUIsl pelIieHus, IpoOIeMHBIX
2 PELIETKHU. MIPUMEHEHUE Ha MEX]y TUTIOM XUMHYECKOM CBSA3M, | CUTyalui Ajsi 00CyKIeHHs B Kiacce.
ok OCHOBE ITHX CBOHCTB.

CnaBbl 4Y€pHBIE U
LIBETHGIE.
KPUCTAJUIMYECKOU
pEIETKMY.

THTIOM KPUCTAJUIMYECKON PEIIETKH
1 GU3UYECKUMU CBOHCTBaMU
BEILIECTB.

OpraHn30BBIBaTh TPYITIOBBIE (POPMEI
y4eOHOU JesITeNbHOCTH.

OnupatbCs HA )KU3HEHHBI OIBIT
o0yyJaromuxcs, IpuBOJisl 1eHCTBEHHbIE
MIPUMEPHI.

CoznaBaTh 1OBEPUTEIBHBIN
MICUXOJOTHYECKHI KIIMMaT B Kjlacce BO
BpEMS ypOKa.




11 Bonoponnas Jlemoncmpayuu. | BonoponHas Xapakmepuzoeamv BOIOPOJHYIO [IpuBnekaTh BHUMaHHE O00YYAIOIIUXCS K
XUMHUYECKast BuneodparmeHnTsl | Xumuueckas CBS3b: CBSI3b KaK OCOOBIN THI XUMHYECKON | 00CyXkaaeMoi Ha ypoke nHpopmanuu,
CBSI3b. U claiabl MEXMOJICKYJISIpHAst U | CBA3HU. AKTUBU3ALIMH TTO3HABATEIBHOM
«CTpyKTYypBI BHYTPUMOJIEKYJIsIpHasA | Paznuuams MEXMOJEKYISIPHYIO U | IEATEIbHOCTH 00yYarOIINXCS.
Oenkay. . 3HaUeHHUE BHYTPUMOJICKYJIPHYIO Hcnonws3oBaTh BOCIUTATENbHBIE
Jlad. pa6ora Ne3 | BOOOpOAHOMU CBSI3U B BOJIOPOJIHBIE CBSI3H. BO3MOYKHOCTH COJIEPKaHUs y4eOHOTO
Henatypanus MIPUPOJIE U KUZHU Ycemanasnueams MEXIpeIMETHBIE | TIpEIMETA Yepe3 moa00p
= Oenka. YeloBeKa. CBSI3M ¢ OMOJIOTHEI Ha OCHOBE COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
g PacCMOTpPEHHUS IPUPOIBI 3a/1a4 1)1 petieHus1, mpoOIeMHBIX
2 BOJIOPOJTHOM CBSI3U U €€ POJIH B cUTyaunui ass oOCyKJIeHHs B Kiacce.
© OpraHu3allH )KUBOW MaTEPHUH. Opranu3oBbIBaTh rPYNIIOBBIC (POPMBI
yueOHOU JesITeNbHOCTH.
OnupaThCs Ha KU3HEHHBIN OTIBIT
oOyuaromuxcsi, IpUBO/Is ACHCTBEHHbBIE
PUMEPBI.
Co3naBaTh 1OBEpUTEIbHBIN
MICUXOJOTMYECKUN KIIMMAT B KJIacce BO
BpeMsl ypOKa.
12 [Tonumepsr. Jemoncmpayuu. | Ilomumepsl, ux Xapaxkmepuzosamwv nonuMepsl kak | [IpuBiekats BHUMaHUE 00YJarOIIUXCS K
Konnexkuun MOJIyYEHUE: PEaKUU | BBICOKOMOJIEKYJISIPHBIE o0cykaaeMoi Ha ypoke HH(POpMAIIHH,
«Ilmactmaccoi». MOJTUMEPU3AIIIU U COCIMHCHHSI. AKTUBU3ALIMH TTO3HABATEIIHLHOM
= O06pa3ibt MOJIMKOHACHCAITNH. Paznuuams peakiumn JeSTeNIbHOCTH 00YJarOIIUXCsl.
& Heoprannyeckux | [lmacTmaccsr. MOJTUMEPU3AITUN U Hcnonws3oBath BocIUTATENBHBIE
2 MOJIUMEPOB — Heoprannueckue MTOJIMKOHACHCAIIIH. BO3MOXKHOCTH COJICPKAHHS y1eOHOTO
© BEILIECTB aTOMHOW | TIOJIMMEPHI. Yemanaenusams enTMHCTBO MpeaMeTa uepes noaoop
CTPYKTYPBHI. OpraHWYECKON U HEOPraHMYECKON | COOTBETCTBYIOIIMX TEKCTOB JIJISl YTEHMUS,

XUMHHU Ha TPUMEPEC
HCOPTraHNYCCKUX IMOJIMMEPOB.

3a/1a4 11 perieHus1, mTpoOIeMHBIX
CUTyalui ass o0CyKIeHUs B Kiacce.




13

7 Henens

BoiokHa.

Hemoncmpayuu.
Konnexuun
«BomoxHay.

OcobeHHOCTH
CTPOCHUS BOJIOKOH.
Knaccudpukanus
MOJTMMEPOB
Haubonee mmupoko
pacrpocTpaHeHHbIE
MTOJINMEPBHI.
MexnyHapogHbie
ab0peBuaTypbI
MapKHPOBKH U3/IETHI
U3 MOJINMEPOB.
Paznuuue mexny
MOJINMEPOM KaK
BEIIECTBOM U
MTOJINMEPHBIM
MaTepuajioM Ha ero
OCHOBE.

Onucviéams BaXXKHCHIIINE
IpeACTAaBUTECIIN IJIaCTMAacCC U
BOJIOKOH M Ha3bIBaTh 00JACTH HX
IIPpUMCHCHUS.

[IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
o0cyxmaemMoii Ha ypoke nHGOpMaIi,
aKTUBU3AIMH TO3HABATEIbHOM
JEeSTEIbHOCTH 00Y4arOIIUXCsl.
Hcnonp30BaTh BOCIIUTATENbHbIC
BO3MOXKHOCTH COZEpKaHUs y41eOHOTO
mpeaMeTa yepes3 mo0op
COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
3a/1a4 JUIsl pelieHus, IpoOIEMHBIX
cUTyaunui ass oOCyKJIeHHs B Kiacce.
Co3znaBaTh 10BEPUTEIBHBIN
MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEMs ypOKa.




14-
15

7-8 Henenu

JucnepcHsble
CUCTEMBI.

Hemoncmpayuu.
O06pa3sib
Pa3IUYHBIX
JUCTIEPCHBIX
CUCTEM:
AMYJIbCHI,
CYCIICH3UI,
a’spo30JIeH, renei
U 30J1€H.
Koarynsuus.
Cunepesuc.

JIad. paGora Ne4.
ITomyyenue
AMYIBCUU
PacTUTEIBHOTO
Macia.
ITomyyenue
CYyCIIEH3UH
«H3BECTKOBOTO
MOJIOKa».
ITomyyenue
KOJUJIOMJIHOTO
pacTtBopa
KypUHOTO OeJKa 1
UCCIIEJOBaHHE
€ro CBOMCTB C
MOMOIIbIO
JIa3€pHOM YKa3KH.

HucnepcHsie
CUCTEMBI: AUCTIepCHAas
dazau
JUCTIEPCUOHHAS
cpena.
Knaccudukamnms
JIMCTIEPCHBIX CHCTEM
10 arperaTHOMy
COCTOSIHHUIO U T10
pa3Mepy 4acTull
(a3l
I'pyboaucnepcHbie
CHCTEMBI: IMYJIbCHH,
CYCIIEH3HH, adPO30JIH.
TonkonucepcHbie
CUCTEMBI: 30JI1 U
renu. Cunepesuc u
KOAryJIsIIIHsL.

Xapaxmepuzoeams pa3IndHbIC
THUIIBI IUCTICPCHBIX CUCTEM Ha
OCHOBE arperaTHOrO COCTOSTHHS
JCTIEPCHOM (a3l u
JACTIEPCUOHHOM CPEJIbI.
Packpvieams ponb pa3muIHbIX
TUTIOB JIUCTIEPCHBIX CUCTEM B
YKU3HH IIPUPOJIBI U OOIIECTBA.
IIposooumy, Habodamov u
ONUCHIBANMb XUMHUYECKHUH
IKCIIEPUMEHT.

[IpuBnekaTh BHUMaHHE O00YYAIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHGOpMaIi,
AKTHUBH3AIINH [T03HABATEIHHON
JEeSTEIbHOCTH 00Y4arOIIUXCsl.
Hcnonb3oBaTh BocUTaTeIbHBIC
BO3MOXKHOCTH COZICpKaHUs y1eOHOTO
mpeaMeTa yepes3 moa0op
COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
3a/1a4 JUIsl pelieHus, IpoOIEMHBIX
cUTyaunui ass oOCyKJIeHHs B Kiacce.
Opranu3oBbIBaTh rPYNIIOBBIC (POPMBI
yueOHO e TeNbHOCTH.

Onuparbes Ha )KU3HECHHBIN OITBIT
oOyuaromuxcsi, IpUBO/Is ACHCTBEHHbBIE
PUMEPBHI.

CoznaBaTh 1OBEPUTENBHBINM
MICUXOJOTHYECKUN KIMMAT B KJIacCe BO
BpeMsl ypoKa.




16-

MaccoBas nin

Pemenue

Pewrenne pacueTHbIx

Ymemv naxooums MaccoByIO UK

Peann3oBBIBaTE BOCIIUTATEIIHLHEIC

17 o0beMHas 10U | pacueTHBIX 3ajad. | 3aaa4. MaccoBas ik | 00BEMHYIO JIOJIF0 KOMIIOHEHTOB B BO3MOYXHOCTH B Pa3IMYHBIX BHJIAX
KOMIIOHEHTOB B o0BeMHas 10U CMECH. JeSITeIbHOCTH 00YYaIOIIHUXCsI CO
CMECH. KOMITOHEHTOB B CJIOBECHOM (3HaKOBOI) OCHOBOM: peleHre
CMECH. TEKCTOBBIX KOJIMYECTBCHHBIX U
X KayeCTBEHHBIX 33/1a4, BHIITOJIHEHUE
of 3a/IaHMI 110 Pa3rPaHUYCHUIO TIOHATUH.
<) Hcnonb3oBaTh BocnuTaTeabHbIe
BO3MOKHOCTH COJIEpKaHHsI yueOHOTO
npeaMeTa yepes moaoop
COOTBETCTBYIOIIMX 3a7a4 JIJIsl pEIIeHHUS,
POOJIEMHBIX CUTYAIUH 7151 OOCYXKACHUS B
KJ1acce.
18 Maccosas nonst | Pemenne Pemenue pacueTHeIX | YMeETb Haxooums MaccoByo 00 | Peanu3oBbIBaTh BOCIIUTATENbHBIE
% BBIXO/a pacueTHBIX 3aj7a4. | 3a1a4. MaccoBas 10y | IPOAYKTa OT TEOPETUIECKU BO3MOXKHOCTH B Pa3JIUYHBIX BUJAX
X MPOYKTA OT BBIX0J1a IPOJTYKTa OT | BO3MOXKHOTO. JESITeIbHOCTH 00YUYaIOMIUXCSI CO
OE TEOPETUUECKH TEOPETUYECKH CJIOBECHOM (3HaKOBOI) OCHOBOM: pelIeHUE
BO3MOKHOTO. BO3MOKHOTO. TEKCTOBBIX KOJIMYECTBCHHBIX U
19 Oo0beMHas noasa | Pemenue Pemenne pacueTHeIX | YMeTb Haxooums 0OBEMHYIO OO | KAYECTBEHHBIX 3a/a4, BLIIIOJIHEHHE
BBIXO/1a pacueTHbIX 3a7ad. | 3aga4d. OObeMHas MIPOJYKTa OT TEOPETUUYECKU 3a/laHu# M0 Pa3TPaHUYCHUIO MTOHITHIA.
= MPOIYKTa OT JIOJISt BBIXO/1a BO3MOYXHOTO. Hcnonb3oBaTh BocnuTaTeabHbIE
%’( TEOPETUYECKH MPOJYKTa OT BO3MOXHOCTH COJIepKaHHsI yueOHOTo
= BO3MOYHOTO. TEOPETUYECKH IpesMeTa yepes3 no100p
= BO3MOKHOTO. COOTBETCTBYIOIIUX 3a7a4 JJIsl PelIeHus,
MPOOJIEMHBIX CUTYAIUU ISl OOCYKJIEHHUS B
KJ1acce.
20 Pemenue 3amau | Pemenue Pemenne pacueTHbIX | YMETh HaxoO0ums MaccoBYIO o0 | Peanmu3oBbIBaTh BOCIIUTATENBHBIC
g c pacueTHBIX 3aja4. | 3a1a4. MaccoBas 1051 | mpUMecen. BO3MOYXHOCTH B Pa3JIMIHBIX BHJIAX
% UCTIONIb30BaHUE pUMecei. JeSITeIbHOCTH 00YUaIOIINUXCS CO
T M TIOHSITHUS CJIOBECHOM (3HAKOBOI1) OCHOBOI: pEIIeHNE
= «MaccoBasi IO TEKCTOBBIX KOJIMYECTBEHHBIX U
npuMecen». KaueCTBEHHBIX 3a71a4, BHIIOJTHCHHC
21 Pemenue 3amau. | Pemenue Pemenue pacueTHbIX | YMETh npumersms T€OPETUYECKUE | 3aJaHUU 110 Pa3srPaHUYCHUIO IIOHATHIM.
. pacyeTHBIX 3a/1a4. | 3a/1a4. 3HAHUS NP PEIICHUN 33]1a4. Hcnonb3oBaTh BocnuTaTeabHbIe
5 BO3MOKHOCTH COJIEpKaHHsI y4eOHOTO
q;)( mpeaMeTa gepes3 moaoop
— COOTBETCTBYIOIIMX 3a7a4 JJIsl peleHus,

MPOOJIEMHBIX CUTYyalui 7151 00CYKICHUS B
KJiacce.
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O06o061IeH e U
CHCTEMAaTH3aIHs
3HAHUH 10 TeMe
«CtpoeHue
BCIICCTBAY.

O060061EHNE U
CUCTEMAaTH3AINA
3HAHUH

CrpoeHue BelecTna,
XUMAYECKas CBA3b,
KPUCTAITNYECKHE
PEIIETKH, MTOJIUMEPBI,
NCTHUHHBIC U

3namv NOHATUS «BCIICCTBO»,
«XHM. JIEMCHT», «aTOM»,
«MOJICKYJIa»,
(QIICKTPOOTPULATEIIBHOCTE),
«BaAJICHTHOCTB», «CTCIICHb

Peanm3oBpIBaTh BOCTIUTATENHHBIC
BO3MOXXHOCTH B Pa3IMYHBIX BHJIAX
JIESATEIILHOCTH, O0YYArOIIUXCSI CO CIIOBECHOM
(3HAKOBOIT) OCHOBOM: CHCTEMAaTH3AIU
y4e0HOT0 MaTepraa.

CoznaBaTh JOBEPUTENBHBIN

. KOJUIOUAHBIE OKHCJICHUS», «BEIIeCTBA .
= PACTRODEL. MOJIEKYJAPHOTO 1 NICUXOJIOTHYECKUN KITUMAT B KJIacce BO
cLE HEMOJIEKYJISIPHOTO CTPOCHHUSI, BpeMi ypoka.
— «YIJIEpOIHBIN CKEIIET»,
- «(pyHKIMOHANBbHAS TPYIIIAY,
«U30MEPUS», «TOMOJIOTHS.
ObvscHamMb 3aBUCUMOCTD CBONCTB
BEIIECTB OT MX COCTaBa U
CTPOCHHUS; MPUPOJY XUMHUECKOM
CBSI3H.

23 o KonTposbnas padora Nel o reme «CTpoeHHE BELIECTB [ToOy»xnate 00y4aromuxcs coO01aTh Ha
0 YpOKE IPUHLHUIBI Y4eOHOM TUCIUILINHBI U
N caMOOpraHu3aLUu.

Tema 2. Xumnueckue peaxkuuu (19 4)

24 Knaccudukanms Peaxiuu 6e3 Knaccugpuyuposamo xummueckue | [lpuBnexaTs BHUMaHUE 00yUAIOIINXCS K
XUMHYECKHUX W3MEHEHHUS COCTaBa PeaKIMU 1O Pa3TUYHBIM o0cyx/1aeMoi Ha ypoke HH(popMaIu,
PEaKIuii. BEIIIECTB! OCHOBAHUSIM. AKTUBU3AIMH TTO3HABATEILHOM

3 Peakuuu, AJIOTPONM3ALMU U NeSITeIbHOCTH 00yUarOIIHUXCSl.
% uaymue 6e3 M30MepU3aLUH. Hcnonp30BaTh BOCIIUTATENBHEIE
= W3MEHEHUS [TpuunnbI BO3MOKHOCTH COJIep>KaHHsI yueOHOTO
S cocraBa AJJIOTPOTIHH. npenMeTa yepes3 moj100p
BELIECTB. COOTBETCTBYIOILIMX TEKCTOB JJIsl YTCHHUS,

3a/1a4 11 perieHus1, IpoOIeMHBIX
CUTYyaIui ass o0CyKIeHUs B Kiacce.




25 Peakuuu, JIa6. padora NeS. | Knaccuduxarms IIposooumy, nHabarooams u [IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
UYIIHE C [IpoBenenue pEeaKUUii Mo YUCIy U ONUCLIBAMb XUMUYECKHUI o0cyxmaemMoii Ha ypoke nHGOpMaIi,
U3MEHEHHUEM peaxkuuii, UIyIUX | COCTaBy PEareHTOB U | AKCIIEPUMEHT. AKTUBU3ALIMH [T03HABATEIHHOU
cocraBa JI0 KOHIIa, 110 poaykToB Peaknuun YMeTb pasiuyams peakuuu JEeSTEIbHOCTH 00Y4arOIIUXCsl.

BELIECTB. IIpaBUILY COEIMHEHMS, COEIMHEHUS, PA3JIOKEHUS, Hcnonb30BaTh BOCOUTATEIbHBIE
bepromne. paziioKeHus, 3aMeleHus: 1 oOMeHa. BO3MOXKHOCTH COZICpKaHUs y1eOHOTO
3aMeIeHus] 1 OOMeHa. mpeaMeTa yepes3 mo0op
5 COOTBETCTBYIOIIMX TEKCTOB JIJISl YTEHMUS,
::j( 3a/a4 JUIsl PEILECHUs, TPOOIEMHBIX
= cUTyaunui ass oOCyKJIeHHs B Kiacce.
= OpraHu3oBbIBaTh TPYNIIOBBIE (POPMEI
yueOHO e TeNbHOCTH.
Onuparbes Ha )KU3HEHHBIN OIBIT
oOyuaromuxcsi, IpUBO/Is ACHCTBEHHbBIE
PUMEPBI.
Co3naBaTh 1OBEpUTEIbHBIN
IICUXOJIOTMYECKUH KJIMMAT B KJIacCe BO
BpeMs ypOKa.
26 Tepmoxumuueck | Jemoncmpayuu. | Knaccuduxanus Xapaxmepuzosams TETIOBOM [IpuBnexkath BHUMaHUE 00YYAIOIIUXCS K
1€ PeaKlnH. OK30- 1 peaxkuui o 3¢ deKT XUMHUUECKUX PeaklMii M Ha | 00CyXJ1aeMOi Ha ypoke HH(pOpMaIHH,
SHIOTEPMUYECKHUE | TEIUIOBOMY 3P (EKTy. | €ro OCHOBE pa3inyaTh IK30- U aKTHUBU3AIMH [103HABATEIbHON
5 peaxkuu. Tepmoxnmuueckue 9HAOTEPMUUYECKUE PEAKIINH. NesITeIbHOCTH 00yUarOIIHUXCSl.
% Tennossle ypaBHeHHUs peakuuil. | OTpaxaTh TeraoBon AP et Hcnons30BaTh BOCIUTATEIBHBIE
= SABJICHUS TIPU XUMHUYECKHX PEaKIUil Ha MHCbME C | BO3MOXXHOCTH COJIEpkKaHUs y4eOHOTo
= pacTBOpEHUH MTOMOIIBIO0 TEPMOXHUMHUECKUX IpeaMeTa yepes3 no100p

CEpPHOM KUCIIOTBI
1 aMMHAYHOU
CEJIUTPBI.

YPaBHEHHUH.
IIpoeooums pacy€Ts HA OCHOBE
TEPMOXMMHUYECKHUX YPABHEHHM.

COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHMUS,
3a/1a4 11 perieHus1, mTpoOIeMHBIX
CUTyalui ass o0CyKIeHUs B Kiacce.




27-
28

14 uenensa

Cxkopoctb
XUMHUYECKHUX
peaKkuuu.

Hemoncmpayuu.
3aBUCUMOCTh
CKOPOCTH
peakuuu OT
PUPOIBI
BEILECTB.
Bzaumoneiicteue
pacTBOpOB
CEpPHOM KUCJIOTBI
C pacTBOpaMu
THOCYIb(aTa
HaTpus
Ppa3IMYHON
KOHLIEHTpaluu U
TEeMIIepaTyphI.
Paznoxenue
nepokcuIa
BOJI0pPOJIA C
TTOMOIIIBIO
HEOPraHUYECKHUX
KaTaJnu3aTopoB U
MPUPOTHBIX
00BEKTOB,
CoJIepKaIInx
Karasnazsy.

JIab. paGora Ne6.

Paznoxxenne
MepoKcuIa
BOJIOpO/IA C
ITOMOIIIBIO
IUOKCHIA
Maprasiia.

CkopocTb
XMMHYECKON peaKiuu
u paxTopsl e€
3aBUCHUMOCTH:
npupoaa
pearupyomumx
BEIIECTB, IJIOUIAb UX
COTPUKOCHOBEHHSI,
TEMIEpPaTypa,
KOHLEHTpaLus U
HaJIN4He
KaTajan3aTopa.
Karanms. ®epMeHTSI.
HNHruburops!.

Xapakmepuzoeamb CKOPOCTh
XUMUYECKON Peakiuu U (hakTopbl
3aBUCUMOCTH CKOPOCTHU
XUMHYECKON peaKiuu OT IPUPOJIbI
pearupyromux BeuecTB, ux
KOHIIEHTpAaLUK, TEMIIEPATypBhl,
JIOILA 1A COMPUKOCHOBEHUS
BEIIECTB.

IIposooumy, Habodamov u
ONUCHIBAMb XUMHYECKUN
SKCIIEPUMEHT C ITOMOIIBIO POTHOTO
SI3bIKA M SI3bIKA XMMUH.
Xapakmepuzosamub KaTaan3aTopbl
M KaTajJu3 KaK CIocoObl
YIPABJICHHUS CKOPOCTHIO
XMMHYECKON peaKIluu.
Yemanaenusamov Ha OCHOBE
MEKMPEIMETHBIX CBS3EH C
ouooruen ooIee, 0COOEHHOE U
eAMHUYHOE JUIsS (PEepMEHTOB Kak
OMOJIOTrMYECKHUX KaTalu3aTOPOB.
Packpvieams ponb epMEeHTOB B
OpraHM3alliy )KU3HU Ha 3emiie, a
Tak>Ke B IHUIIEBOM M MEOUIIMHCKOM
MIPOMBIIIJICHHOCTH.

[IpuBnekaTh BHUMaHHE O00YYAIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHGOpMaIi,
AKTHUBH3AIINH [T03HABATEIHHON
JEeSTEIbHOCTH 00Y4arOIIUXCsl.
Hcnonb3oBaTh BocUTaTeIbHBIC
BO3MOXKHOCTH COZICpKaHUs y1eOHOTO
mpeaMeTa yepes3 mo0op
COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
3a/1a4 JUIsl pelieHus, IpoOIEMHBIX
cUTyaunui ass oOCyKJIeHHs B Kiacce.
Opranu3oBbIBaTh rPYNIIOBBIC (POPMBI
yueOHO e TeNbHOCTH.

Onuparbes Ha )KU3HESHHBIN OITBIT
oOyuaromuxcsi, IpUBO/Is ACHCTBEHHbBIE
PUMEPBHI.

CoznaBaTh 1OBEPUTENBHBINM
MICUXOJOTMYECKUN KIIMMAT B KJIacce BO
BpeMsl ypoKa.




29 ObparumocThb Ob6parumeie U 3namo knaccu(HUKALUIO XUM. [IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
XUMHUYECKHUX HEOOpaTUMbIC peakmuii (00paTumbie U o0cyxmaemMoii Ha ypoke nHGOpMaIi,
peaxIuii. XUMHYECKHE PEAKIUH. | HeOOpaTUMBbIE), IOHATHE AKTHUBH3AIINH [T03HABATEIHHON

- XUMUYECKOe «XUMHUYECKOE PaBHOBECHE)» U JEeSTEIbHOCTH 00Y4arOIIUXCsl.

2 paBHOBECHE. YCIIOBUS €T0 CMEIICHUSI. Hcnonb30BaTh BOCIUTATEIBHBIC

0 BO3MOXKHOCTH COZICpKaHUs y1eOHOTO
mpeaMeTa yepes3 mo0op
COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
3a/1a4 JUIsl pelieHus, IpoOIEMHBIX
CUTyalnui ass o0CyKJIeHUs B Kilacce.

30 XUMHYECKOE Jlemoncmpayuu. | XumMuueckoe Xapaxmepuzoeams COCTOSTHUS [IpuBnekaTh BHUMaHHE 00YUYAIOIIUXCS K
paBHOBECHE H Cmemenue paBHOBECHE U XUMHYECKOTO PABHOBECHS U o0cyXIaeMol Ha ypoKe HH(POpPMAIIHH,
CIOCOOBI €ro paBHOBeECHS B CIIOCOOBI €ro CIOCOOBI €r0 CMEIIEHUS. aKTUBU3AIINH [T03HABATEIHHON
CMEIIICHUSI. cucreme Fe** + cmemenus. Oomas [Ipencka3spiBaTh HANIPaBIICHUE NESATSIIEHOCTH 00YJarOIIUXCSI.

3NCS &« XapaKTepUCTHKA CMEILEHUs XUMHUYECKOT0 Hcnonb3oBaTh BocnuTaTeabHbIe
Fe(NCS)3 peaKIuy CUHTE3a paBHOBECHSI IPU U3MEHEHUU BO3MOXKHOCTH COJICPKAHHSI YI€OHOTO
5 aMMHaKa 1 yCJIOBUS yCIOBUH MPOBEACHUS 00paTUMON npeaMeTa yepes moaoop
ﬁ CMEIICHUS XUMHUYECKON PeaKIIHy. COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHSI,
— paBHOBECHS Apeymenmuposams BEIOOD 3a/1a4 JUIsl pEIICHUs, TPOOIEMHBIX
MIPOU3BOJICTBEHHOTO ONTUMAJILHBIX YCIOBUN CUTYyalui as oOCyKIeHUs B Kiacce.

Imponecca BIpaBo.

MPOBEICHUS TEXHOJIOTHYECKOTO
rporecca.

Habnooams u onucvieamo
JIEMOHCTPALIMOHHBIN XUMUYECKUI
SKCIIEPUMEHT.

Co3naBaTh 1OBEpUTETBHBIN
IICUXOJIOTHYECKHH KIIUMAT B KJIACCE BO
BpeMs ypoKa.




31- I'mpponus Jlemoncmpayuu. | llonarue «ruaponusy». | Xapakmepuzoeams TUIPOIN3 KaK [IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
32 COJICH. Iuapomus comeit | ['maponus coneit. 00MEHHOE B3aUMOJICHCTBHE o0cyxmaemMoii Ha ypoke nHGOpMaIi,
pasiuyHoro tumna. | ['maponus BEILIECTB C BOJOM. AKTUBM3aLMU TTO3HABATEIBbHOU
Buneodparments! | HeoOpaTUMBbII 1 3anucvieams ypaBHEHUS peakuil | JesITeIbHOCTH 00Y4arOIIUXCsl.
Y CIanbl obparumeiit. Tpu TUJPOJIN3a PA3JIMYHBIX COJICH. Hcnonb30BaTh BOCIIUTATEBHBIE
«buonoruyeckass | ciy4as TMApOJIA3A Pa3znuyams ruaponus no KaTHOHY | BOBMOXHOCTH COJEpKaHUS y4eOHOTO
poJib TUAPOIU3ay. | coneil. Ponb U aHHOHY. mpeaMeTa yepes3 mo0op
% JIa6. padora Ne7 | ruaponusa B oomeHe | IIpedckaszvieams PEAKLUIO CPE/bI COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHMUS,
= HcneiTanue BeuiecT. Ponb BOJHBIX PACTBOPOB COJIEH, 3a1a4 JJIs peIeHust, MPoOIeMHBIX
= WHIUKATOpaMu TUAPOIIN3a B 00pa30BaHHBIX CUIBLHBIM cUTyaunui ass oOCyKJIeHHs B Kiacce.
= Cpenbl PACTBOPOB | IHEPIreTUYECKOM OCHOBAHHEM H CJIa00N KUCIIOTOH, OpraHu3oBbIBaTh TPYNIIOBBIE (POPMEI
coJiell pa3Nnu4HbIX | OOMEHe. CJ1a0bIM OCHOBAHUEM U CHIIbHOM yueOHO e TeNbHOCTH.
TUIIOB. Pasnuunsle nytu KHUCJIOTOM. Onuparbes Ha )KU3HEHHBIN OIBIT
MIPOTEKAHUS oOyuaromuxcsi, IpUBO/Is ACHCTBEHHbBIE
TUIPOJIN3a COJIEHN B MIPUMEPBI.
3aBUCUMOCTH OT UX Co3naBaTh 1OBEpUTEIbHBIN
cocTasa. IICUXOJIOTMYECKUN KIIUMAT B KJIacce BO
BpeMs ypOKa.
33 I'mpponus B IIpe3enTanus I'mpponms Packpvieams pons oOpaTuMoro [IpuBnexaTs BHUMaHHE 00Yy4aIOIIUXCS K
OpraHUYECKON «I'mpponns B OpPraHUYECKUX TUIPOJIN3a OPraHUYECKUX o0cyx/1aeMoi Ha ypoke HH(opMaIu,
XUMUH. OpraHUYecKOi BEIIECTB. COEIMHEHMI KaK OCHOBBI 0OMEHa aKTHUBU3AIMH [103HABATEIbHON
XUMUW. buonoruyeckast poap | BEIIECTB B KUBBIX OpraHU3Max U NesITeIbHOCTH 00yUarOIIHUXCSl.
. TUIPOJIA3A B oOparumoro rujponuza ATD kax Hcnons30BaTh BOCIUTATEIBHBIE
5 OpraHU3Me YeJIOBEKa. | OCHOBBI SHEPreTHUYECKOT0 OOMEHa B | BO3MOXKHOCTH COJIepKaHHsI yueOHOTro
c:)( Peakuuu rusponusa B | )KMBBIX OpraHU3MaXx. IpeaMeTa yepes3 no100p
= IIPOMBIIIJIEHHOCTH. IIposooumy, nabarooams u COOTBETCTBYIOIIUX TEKCTOB I YTCHMUSI,

OnuUCvLIBaMb XUMUIECKIHN
AKCIIEPUMEHT C IIOMOIIBIO POAHOTO
SA3bIKA U SI3bIKA XUMHU. 3HaTI) TUIIbI
TUIPOJIN3a OPTaHUYECKHUX
COETMHEHUN.

3a/1a4 11 perieHus1, mTpoOIeMHBIX
CUTYyalui asst o0CyKIeHUs B Kiacce.




34- OxucnurensHo- | Aemoncmpayuu. | OKUCIUTEIBHO- Xapaxmepuzoeamwv okuciuTensHo- | [IpuBiekats BHUMaHKUE 00YyJaromuxcs K
36 BoccraHoButens | [Ipocreimme BOCCTAHOBUTEIIbHBIE | BOCCTAHOBUTEIBHBIE PEAKIIMM KaK | 00Cy»k/1aeMoi Ha ypoke HH(pOopMaiu,
HBIE PEAKIUH. OKHUCJIUTEIBHO- peakuuu. CreneHb IIPOLIECCHI C U3BMEHEHUEM CTENIEHEN | aKTMBU3ALMY ITO3HABATEIbHOMN
BOCCTAHOBUTENIBH | OKHCJICHMSL. OKHCJICHUS JIEMEHTOB BEILECTB, JESITeIbHOCTH 00yUYarOIINXCSL.
bI€ PEAKIUU: Oxucnurens u YUYacCTBYIOIIMX B PEAKIIUH. Hcnonb30BaTh BOCOUTATEIbHBIE
B3aMMOJCHCTBUE | BOCCTAHOBUTEID. Cocmasnams ypasaenus OBP ¢ BO3MOXHOCTH COJIepKaHMsI yueOHOTro
LIMHKa ¢ cosiHOW | OkucieHue u IIOMOLIBIO0 METO/IA 3JIEKTPOHHOTO npeaMera yepes moadop
= KHCJIOTOH U BOCCTAHOBJICHHE. OanaHca. COOTBETCTBYIOIIUX TEKCTOB I YTCHMUS,
% xKelesa ¢ ONEeKTPOHHBIN IIposooumy, nHabarooams u 3a/1a4 JUIsl pelieHus, IpoOIEMHBIX
oﬁ cyib(aTom OanaHc. ONnuUCvLIBaMb XUMUYECKUN CUTYyallui AJ1s1 00CYXJIeHHs B KJlacce.
— meau(Il). HKCHEPUMEHT C TIOMOLIBbIO poHOTO | OpraHn30BBIBATH TPYIIOBEIE (POPMEI
~ JIa6. padora Ne§ SI3pIKA U SI3bIKA XUMUH. yueOHO e TeNbHOCTH.
B3anmoperictsue Onuparbes Ha )KU3HEHHBIN OIBIT
pacTBopa o0yyaroImuxcs, IpuBOJis I1eHCTBEHHbIE
cynbdara IPUMEPHI.
meau(Il) ¢ Co3naBath J10BEPUTEIBHBIN
JKEJIEe30M U IICUXOJIOTMYECKUN KIIUMAT B KJIacce BO
TUAPOKCUAOM BpEMs ypOKa.
HaTpUs.
37- DneKTpoau3 Jemoncmpayuu. | DIEKTPOIU3 Xapakmepuzoeamu 3neKTpoan3 Kak | [IpuBiekats BHUMaHKE 00y4aromuxcs K
38 pacIIaBoB U Mopens pacTBOPOB H OKHCIIUTEIBHO- oOcyxaeMoi Ha ypoke HH(QOpMaIHH,
pacTBOpPOB. IIEKTpOJIN3Epa. pacIiaBoB BOCCTaHOBUTEJBbHBIN IIPOLECC. aKTUBH3AllMM [T03HABATEIbHON
[TpakTueckoe | Monenb AJEKTPOJIUTOB. IIpeockasvieams KaTOHBIE U JeSITEIbHOCTH 00Y4aroIIHXCsl.
IIPUMEHEHNE AIIEKTPOJIN3HON [IpakTnueckoe aHOJIHBIE ITPOLIECCHI U OTpaXkaTh UX | Mcrnonb3oBaTh BOCIIUTATENbHBIE
AIIEKTPOJIN3A. BaHHBI JIsI MIPpUMEHEHNE Ha MHUCbMeE JUIsl pacIuIaBOB U BO3MOXKHOCTH COJIEpKaHUSI y4eOHOTO
% MOJIyYEHUS INEKTPOJIN3A. BOJIHBIX PaCTBOPOB JIEKTPOJIUTOB. | MpeAMeTa uepe3 moaoop
= AITIOMUHUS. lNanpBanoOMIIaCTHKA. Packpuvieams nipakTudeckoe COOTBETCTBYIOIIUX TEKCTOB I YTCHHUS,
= O6pa3is I'anpBanoOCTETHS. 3HAUEHUE DIIEKTPOIIM3A. 3aja4 JJIs perIeHusi, MpoOIeMHBIX
= npoMbllUieHHbIX | PadunupoBanue. cUTyalui ass oOCyKIeHUs B Kiacce.
W3JIEIHH, CoznaBaTh 1OBEPUTEIBHBIN
U3TOTOBJICHHBIX MICUXOJOTHYECKHM KIIMMaT B Kjlacce BO
Ha OCHOBE BpEMS ypoKa.
raJibBaHOIIACTUK
17871

TaJIbBaHOCTCTHH.




39 IIpakTuyeckas | Pemenue WHcTpykTax 1no IInanuposamn, nposooums OpraHu30BbIBaTh IPYNIOBHIE (POPMEI
padora Ne 1. SKCHEPUMEHTAIBH | TEXHUKE Habn00ams u OnucvLI8amy y4eOHOU NeSTENbHOCTH.
S Pemenune BIX 33124 110 TeMe | 0e30MacHOCTH. XUMHUUYECKHUN IKCIIEPUMEHT C [ToOy>xnate o0yyaromuxcs coomo1aTh Ha
% JKCIIEpUMEHTaN | «XuMHu4ecKas Pemenue COOTIOICHUEM TTPaBUJI TEXHUKHU YpOKE IPUHLIHUIBI Y4eOHOM TUCIUILIUHBL U
= BHBIX 33/1a4 [10 | peaKLus». HKCHEPUMEHTAIBHBIX | 0€30MacHOCTH. CaMOOpraHU3aLUu.
S TemMe 3a/1a4 1o Teme
«XuMHUECKast «XUMHYECKHE
peaxIus». peaxkum.
40- [ToBTOpEHME N [ToBTOpEHME N TectupoBanue, Buinonusams TeCThI, peliaTh 3aj1adyn | Peanu3oBbiBaTh BOCIUTATEIbHbIE
41 - 00001eHNe 00001eHNe pelieHue 3a1a9 u Y yIIPaKHEHUS 10 TeMe. BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
2 M3Y4YEHHOT O YHPaXHEHUH 110 TeMe. | [Ipo6o0ums OLEHKY COOCTBEHHBIX | ACATCIBHOCTH, o6ytfarom1/1xca CO CIOBECHOH
I~ Marepuaa. JIOCTHXKEHUH B YCBOCHUH TEMBI. (3H36KOB°H) OCHOBOH. CHCTCMATH3AINA
5\51 Koppexmuposeams cBOU 3HaHUS B YHCOHOTO Matepuara.
COOTBETCTBUH C IJIAHUPYEMBIM
pE3yIbTATOM.
42 . KonTpoubHnas padora Ne 2 «XumMuueckue peakuum». [ToOyxnate 00y4aromuxcs coOM01aTh Ha
) YpOKE IPUHIIUIIBI Y4eOHOU TUCIUTUINHBI U
= caMOOpraHu3aLuu.
Tema 3. BemecTBa u ux cpoiicrpa (17 4)
43 Mertanmibl. Jemoncmpayuu. | Obume pusndyeckue 0Ob606wamo 3HAHUS U JCNaTh [IpuBnexkath BHUMaHUE 00YYAIOIUXCS K
) Konnexkuus CBOMCTBA METAJIJIOB. BBIBOJIBI O 3aKOHOMEPHOCTSX o0cyx/1aeMoi Ha ypoke HH(popMaIu,
% METaJIOB. Knaccudukanms MOJIO)KEHUS U U3MEHEHUN CBOVMCTB | aKTUBU3AI[MU [TO3HABATEIIBHOMN
T METAJUIOB B TEXHUKE M | METAJUIOB B MIEPUOIaX U Tpynmax NeSITeIbHOCTH 00yUarOIIHUXCSl.
S XAMUH. [Tepronueckoi CUCTEMBI. PeanuzoBbiBaTh BOCIUTATEIbHbBIE
BO3MOYKHOCTH B PA3JIMYHbBIX BUIAX
44 XUMHYECKUE Jlemoncmpayuu. | Oduue xumudeckue | Xapaxkmepuzosams oOuiue NeSITeIbHOCTH 00yJaroIuXcsi Ha OCHOBE
CBOICTBa B3aumoneiicTBue | cBOMCTBA METAJLIOB. XUMHYECKHE CBOMCTBA METAJUIOB BOCIPUATHS SIIEMEHTOB
METaJIJIOB. KOHIEHTPUPOBaH | YCJIOBUSA KaK BOCCTAHOBHTEJIEH Ha OCHOBE NENUCTBUTENBHOCTU: aHAINU3 MPOOIEMHBIX
= HOU a30THOM B3aUMOJICVCTBHUS CTPOCHHS X aTOMOB U TMOJOXKEHUS | CUTyaluil.
% KHCJIOTHI C METaJIJIOB C METAJIJIOB B 3JIEKTPOXUMHUECKOM CoznaBaTh 1O0BEPUTENBHBIN
& Meapto. Bemblllika | pacTBOpaMu KUCIOT U | psAly HAIPSKEHUS. NICUXOJIOTMYECKHH KJIIMMAT B KJlacce BO
Q TEPMUTHOMN COJIEH. Habniooams u onucvieamo BpeMs ypoKa.

cMmecu. [loprper
H. H. bekeroga.

Meramiorepmusi.

XUMHUYECKHI OKCIICPUMCHT C
IIOMOIIBIO POJHOTO A3BIKA U A3bIKA
XUMHNU




45- Hewmerans. Jemoncmpayuu. | Hemerasuibl kak Xapaxmepuzoeamwb oduiye [IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
46 bnaropoansie Konnexnus OKHCJTUTEITH. XUMHUYECKHE CBOMCTBA HEMETAIJIOB | 00CYXAaeMoil Ha ypoke nHGOpMaIli,
rassl. HEMETAJUIOB. Hewmeramnbl, kak KaK OKUCIIUTENEN U AKTUBM3aLMU TTO3HABATEIBbHOU
Bcenbika BOCCTAaHOBUTENH. PAll | BOCCTaHOBUTENEH HA OCHOBE NESITebHOCTH 00yUYarOIIHUXCS.
4EPHOTO MOpPOXa. | AEKTPOOTPULATEIBHO | CTPOCHMSI UX aTOMOB U IIOJIOKEHUs | Peann3oBbIBaTh BOCIIUTATENbHBIE
5 BritecHenne ctu. HepTHBIE WiIN HEMETAJIJIOB B pALY BO3MOKHOCTH B Pa3JIM4HBIX BUJAX
% raJloTeHOB U3 UX | OJaropoHbIe ra3bl. ANEKTPOOTPHULATEIBLHOCTH. JeSITeIbHOCTH 00YUYarOIIKXCsl HA OCHOBE
= pacTBOpOB Habnwooams u onucvieameo BOCIIPUATHS HJIEMEHTOB
Q JpYTUMH XUMHUYECKUN IKCIIEPUMEHT C JIeHCTBUTENILHOCTH: aHAIN3 MPOOJIEMHBIX
raJIOr€HaMHU. IIOMOLIBIO POJHOTO SA3bIKA U SI3bIKA | CUTyaLUil.
XUMUH. Co3znaBaTh 10BEPUTEIBHBIN
IICUXOJIOTMYECKHUN KIIMMAT B KJIacCe BO
BpEMsl ypoKa.
47- Kucnotsl Jemoncmpayuu. | Kucnorsl ¢ TOUKn Xapaxkmepuzoeamw oprannyeckue | [IpuBnekars BHUMaHKE 00ydaromuxcs K
48 Heopranuueckue | Komnexmus 3peHusi aTOMHO- 1 HEOPraHUYECKUE KUCIIOTHI B o0cyx/1aeMoi Ha ypoke uH(popMaIum,
u OPraHMYECKUX U | MOJIEKYJISIPHOTO CBETE TEOPUHU MIEKTPOJIUTUYECKON | aKTUBU3ALUU NIO3HABATEIILHON
OpraHMYEeCKU.€ | HEOpraHu4eckux | yueHus. Kuciotsl ¢ JUCCOLMAIIMU U IPOTOHHOM JeSITeTbHOCTH 00YUYaIOIIUXCSl.
KHCJIOT. TOUKH 3PEHUSI TEOPUH | TEOPHH. Hcnonb3oBaTh BocnuTaTeabHbIE
JIad. paGora Ne9 | olEeKTpOIUTUYECKON Knaccugpuyuposame opranudeckue | BO3MOXKHOCTH COJIEpKaHHsI yueOHOTo
UccnenoBanue JUCCOLIUAIUH. 1 HEOPTaHUYECKUE KUCIIOTHI IO npesMeTa yepes3 noj10op
5 KOHLEHTpUupoBaH | KucioTsl ¢ Touku Pa3IMYHBIM OCHOBAHMSIM. COOTBETCTBYIOIIUX TEKCTOB I YTCHMUSI,
% HBIX PaCTBOPOB 3peHusi IPOTOHHOMN Pa3znuyams ob1iee, ocoOeHHOE U 3a/1a4 JUIsl pelieHus, IpoOIeMHbIX
= COJISTHOM U teopun. O0mMe €IMHUYHOE B CBOMCTBAaX a30THOM, CUTYyalui a7t 00CYXICHHs B KJ1acce.
N YKCYCHOM KHCJIOT | XUMHUYECKHE CBOMCTBA | KOHLIEHTPUPOBAHHOW CEPHOU U Opranu3oBbIBaTh rPyNoBble GOPMBI
KaIleJIbHbIM KHCJIIOT. MYpPaBBbHHOM KHUCIIOT. y4eOHOI e TeTbHOCTH.
MetoaoM ipu ux | Kimaccudukanus IIposooumy, nabarooams u OnupaThbCs Ha KU3HEHHBIN OTIBIT
pa3baBiIeHUN KHCJIOT. ONnuUCvLIBaMb XUMUYECKUN o0yyJaromuxcs, IpuBOJisl IeHCTBEHHbIE
BOJION. SKCIIEPUMEHT C TIOMOIIbIO POJHOTO | IPUMEPHI.

A3bIKA U A3bIKa XMMHH.

Co3naBaTh 1O0BEpUTEIBHBIN
MCUXOJIOTHYECKUN KIIMMAT B KJIacCE BO
BpEMsl ypOKa.




49- OcHoBaHus Jlemoncmpayuu. | OCHOBaHUS C TOYKU Xapaxmepuzoeams [IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
50 Heoprannueckue | Komneknus 3pEHHsI aTOMHO- HEOPraHUYECKHEe OCHOBAHUS B o0cyxmaemMoii Ha ypoke nHGOpMaIi,
u niesnoue u MOJIEKYJISIPHOTO CBETE TEOPUHU IIEKTPOJIUTUYECKON | aKTUBU3ALIMU NIO3HABATEIBbHOMN
OpraHU4ecKHe. | aMHHOB. yueHust. OCHOBaHMs ¢ | IUCCOLMALIMH. NESITebHOCTH 00yUYarOIIHUXCS.
B3aumoneilictBue | Touku 3peHus Teopuu | Paziuuams obuiee, 0COOCHHOE U Hcnonb30BaTh BOCIIUTATEBHBIE
napos IEKTPOIUTUYECKON €IMHUYHOE B CBOMCTBAX BO3MOXHOCTH COJIepKaHMsI yueOHOTro
KOHLEHTPUPOBAH | JUCCOLUALIMH. THJIPOKCUIOB M OECKHCIOPOIHBIX npeaMera yepes moadop
HBIX pacTBOPOB OcHOBaHMsI ¢ TOUKH OCHOBAHHUH. COOTBETCTBYIOLIMX TEKCTOB JJIsl YUTCHHUS,
. COJISTHOM KHUCJIOTHI | 3pE€HHS] IPOTOHHOU Xapaxmepuzosams UX B CBETE 3a/1a4 1)1 petieHus1, mpoOIeMHBIX
5 U aMMuaka («1piM | Teopun. O6mue IIPOTOHHON TEOPHUHU. CUTYyallui AJ1s1 00CYXJIeHHs B KJlacce.
d;)( 0e3 OTH). XUMHYECKHE CBOMCTBA | [Iposoodums, nabniodams u Opranu3oBbIBaTh rPYNIIOBBIC (POPMBI
0 [Tonyuyenue OCHOBAHHUH. ONUCHIBAMb XUMUUYECKUH y4eOHOI e TeTbHOCTH.
aMMuakKa u Knaccugukanus AKCIIEPUMEHT € IOMOIIbIO poiHOTrO | OnMpaThes Ha )KU3HEHHBIN ONBIT
U3y4eHHE ero OCHOBAHHUH. S3bIKA U SI3bIKA XUMUU. o0yyaroImuxcs, IpuBOJis I1eHCTBEHHbIE
CBOMCTB. IIPUMEPBL.
Jla0. paGora Co3naBaTh 1OBEpUTEIbHBII
Nel0 [Tonyuenue IICUXOJIOTMYECKUN KIIUMAT B KJIacce BO
HEpacTBOPUMOTO BpEMs ypOKa.
TUIPOKCHUIA U €r0
B3alMOJEICTBHE
C KHCIIOTOM.
51- AmodorepHble Jemoncmpayuu. | AmdorepHsie okcuipl | Xapakmepuzoeams oprannueckue | I[IpuBnexaTb BHUMaHHE 00y4yaromUXCs K
52 COCIMHEHUS ITomyyenue Y TUAPOKCH/IBI. 1 HEeOpraHuyeckue amQpoTepHbIe oOcyxaeMoi Ha ypoke HH(QOpMaIHH,
HEopraHuyeckue | am(poTepHOro [lonyuenne n COEMHEHMS KaK BELIECTBA C aKTHUBH3AlMM [103HABATEIbHON
u TUIPOKCHUIA U CBOMCTBA JBOMCTBEHHOMN (QyHKIIHEH JeSITEIbHOCTH 00Y4aroIIHUXCsl.
OpraHMYECKHE. | U3YUYEHHE €TI0 aM(OTEepHBIX KHMCJIOTHO-OCHOBHBIX CBONCTB. Hcnonp30BaThk BOCIUTATEIbHBIE
CBOIICTB. HEOPraHUYECKUX Apeymenmupoeams CBOMCTBA BO3MOYKHOCTH COJIEpKaHUS y4eOHOTO
JIab. pabora COEIMHEHUIA. AMHHOKHUCIIOT KaK aM()OTEepPHBIX npeaMera yepes moadop
= Nell. [Tomyuenne | AMMHOKHUCIOTBI — OpPTraHWYECKUX COCITMHEHUM. COOTBETCTBYIOILIMX TEKCTOB ISl YTCHU,
% amM(pOTEpHOTO amQoTepHbIe Packpvisams Ha ocHOBe 3aja4 JJIs pelIeHusi, MpoOIEMHBIX
= TUAPOKCUA TP | OpraHUYECKHe MEXIMPEIMETHBIX CBSI3€H C cUTyalui ass oOCyKIeHUs B Kiacce.
S HEJ0CTaTKE U COEJIMHEHUS. Ouosiorueit pojib AMUHOKHCIIOT B OpraHu3oBbIBaTh IPYNIOBBIE (POPMBI

N30BITKE IETOUH.

IlenTuae! u
HenTuaHas CBI3b.

OopraHn3anyu XU3HU.

y4eOHOU NeATENbHOCTH.

Onuparbes Ha )KU3HEHHBIN OIBIT
oOydJaronuxcs, IpUBOJIs JeHCTBEHHbBIC
IIPUMEPEL.

Co3naBarb 1OBEPUTENBHBIN
HCI/IXOHOFI/I‘IGCKI/Iﬁ KJIMMaT B KJIaCCE€ BO
BpeMs ypoKa.




53- Conu. Jemoncmpayuu. | Knaccupuxanus Xapaxmepuzoeams conn [IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
54 [Tomyuenue coueid. XKécTkocTh OpPTraHWYECKUX U HEOPTaHMYECKUX | 00CyXIaeMoi Ha ypoke HH(POpMAIIHH,
XKECTKOM BOJBI M | BOJBI U CIIOCOOBI €€ KHUCJIOT B CBETE€ TEOPUU AKTUBU3ALIMU [103HABATECIIBHOU
ycTpaHeHHe e ycrpanenus. [lepexoa | MeKTpOTUTHUECKON AUCCOIMALIMU. | IEATEIbHOCTH 00yYarOIINXCS.
HKECTKOCTH. KapOoHara B Knaccugpuyuposame conu mo Hcnonb30BaTh BOCOUTATEIbHBIE
JIa6. pa6ora I'UJIpoKapOOHaT U pa3IUYHBIM OCHOBAHUSM. BO3MOXKHOCTH COZICpKaHUs y1eOHOTO
Nel2 Ycerpanenue | oOpatHo. O61ume Paznuuams ob1mee, ocobeHHOE U mpeaMeTa yepes3 mo0op
g KECTKOCTU BOJBI. | XUMUYECKHE CBOMCTBA | €AMHUYHOE B CBOMCTBAX CPETHUX U | COOTBETCTBYIOUINX TEKCTOB JJISl YTCHUS,
::j( CoJIeH. KHUCJIBIX COJICH. 3a/1a4 1)1 petieHus1, mpoOIeMHBIX
= Onucwviéams ECTKOCTH BOJIBI U cUTyaunui ass oOCyKJIeHHs B Kiacce.
N CTOCO0BI €€ yCTpaHeHUsI. OpraHu3oBbIBaTh TPYNIIOBBIE (POPMEI
IIposooumyw, nabarooams u yueOHO e TeNbHOCTH.
OnuUCHI8amb XUMHYECKUI Onuparbes Ha )KU3HEHHBIN OTIBIT
HKCIIEPUMEHT C IOMOIIBIO POJHOTO | O0yYaIOLIUXCs, TPUBOIS ICHCTBEHHBIE
SI3bIKA U SI3bIKA XHUMUHU. IPUMEPHI.
Co3naBath 10BEpUTENILHBIN
IICUXOJIOTMYECKUH KIMMAaT B KJIacce BO
BpeMsl ypOKa.

55 ['eneTnueckas Jlad. paGora I'enernueckas cBsi3b | 3namb BaykHEHIIME CBOICTBA [IpuBnexaTs BHUMaHHE 00Yy4aIOIIUXCS K
CBSI3b MEXY Nel3 B FEHETUUYECKUX PsAJAaX | U3yUYEHHBIX KIIACCOB. o0cyx/1aeMoi Ha ypoke HH(opMaIu,
pa3IMYHBIMA I'enernueckas HEOPraHWYECKON 1 AKTHBU3ALIMH [T03HABATEIIBHON
KJIaccaMu CBSI3b MEXKIY OpPraHUYECKON XUMUHU. NesITeIbHOCTH 00yUarOIIHUXCSl.
HEOPraHUYEeCKU | pa3IU4YHbIMU EnuncrBo mupa Hcnonb3oBaTh BocnuTaTeabHbIE
XU KJIaccaMH. BEIIECTB. BO3MOXHOCTH COJIepKaHHsI yueOHOTo
OpTraHUYECKUX MpeaMeTa uepes noaoop

) BELIECTB. COOTBETCTBYIOIIUX TEKCTOB I YTCHMUSI,
% 3a/1a9 JUIS PEILEHHs, TIPOOIEMHBIX

= CUTyalMi AJ1st 00CYXJIEHHs B KJlacce.

& Opranu3oBbIBaTh rPyNnoBbie (YOPMbI

y4eOHOI e TeTbHOCTH.

OnupatbCs HA )KU3HEHHBI OIBIT
o0yyJaromuxcs, IpuBOJisl IeHCTBEHHbIE
MIPUMEPHI.

CoznaBaTh 1OBEPUTEIBHBIN
MICUXOJIOTMYECKUI KJIMMAT B KJIACCE BO
BpEMsI ypoKa.




56 IpakTuyeckas | [Ipaktuyeckas Pemenue IInanupoeamn, npoeooumu, Opranu3oBbIBaTh rPyNIOBBIE (POPMBI
pa6ora Ne 2. pabota 2 SKCIIEPUMEHTAJIbHBIX | HAOIH00ams U ONUCHIBAMb y4eOHOH JeATEITHHOCTH.
S Pemenune 3a7a4 10 TEME: XUMUYECKUM SKCIEPUMEHT C [ToOyxnate oOyuaronmxcst coOI0IaTh Ha
% JKCIIEpUMEHTAI «BemecTtBa u ux COOTIOICHUEM TTPaBUJI TEXHUKHU YpOKE IPUHLIHUIBI Y4eOHOM TUCIUILIUHBL U
= BHBIX 33/1a4 10 CBOMCTBa» 0€30MMacHOCTH CaMOOpraHU3aLUu.
& TemMe
«BemecTBa 1 UX
CBOMCTBa»
57- [ToBTOpEHME N [ToBTOpEHME N TectupoBanue, Buinonusams TeCThI, peliaTh 3aj1adyn | Peanu3oBbiBaTh BOCIIUTATEIbHbIE
58 00001eHNe 00001eHNe pelieHue 3a1a9 u Y yIIPaKHEHUS 10 TeMe. BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
% TEMBI. YHPaXHEHUH 110 TeMe. | [Ipo6o0ums OLEHKY COOCTBEHHBIX | ACATCIBHOCTH, 06Y‘faIOHIHXCﬂ CO CIOBECHOH
5 JIOCTHIKEHHH B YCBOGHUH TEMBL (3HaKOBOIT) OCHOBOM: CUCTEMaTH3aIIUA
§ Koppexmuposeams cBOU 3HaHUS B yUeOHoro Marepuara. .
N COOTBETCTBUU C TUIAHHUPYEMBIM Cosnasath JOBCPHUTCIILHAIN
PE3YIETATOM. MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEMsI ypOKa.
59 - KonTpoasHnas padora Ne 3 «BemmecTrBa 1 UX CBOMCTBA. [ToOyxnate oOyuaronmxcs cooI0aTh Ha
0 YPOKE IPUHIIUIIBI YIeOHOU TUCIUTUINHBI U
= caMOOpraHU3aluu.

Tema 4. Xumusi u coBpemMenHoe oouectBo (84)




60-
61

30-31 Henenu

XuMuyeckas
TEXHOJIOTHS.

Hemoncmpayuu.
Mopens KOJIOHHEI
CHUHTE3a aMMHaKa
Monpens
IIPOMBILUICHHON
YCTaHOBKHU
MOJTY4eHUS
CEpPHOM KHUCJIOTBHI.

IIpousBoacTeo
aMMHaKa 1 METaHOJIa.
XUMHUYECKHUE
MIPOLIECCHI, JIEIKAILUE B
OCHOBE IIPOM3BOJICTBA
aMMHaKa 1 METaHoJIa.
XapakTepuCTUKa ITUX
nporecco. O0mme
Hay4HbIC TPUHIIUTIIBI
XUMHUYECKOTO
IIPOU3BOJICTBA.
XUMUYecKue
peakuuu, Jiexaliue B
OCHOBE MOJy4YEHHUS
CEpPHOM KHUCIOTBHI, ,
YyyryHa, CTaju,
aroMUHMS YepHsble n
LIBETHBIE METAJLIBI.
[TonsTHE O CcrulaBax.
IIpupoaHbli Ta3 u
He(Th, mepepaboTka
HePTH, HEPTEXUMUSI.
OO011re NpUHIUIBL U
9KOJIOTHUECKHE
poOIeMbI
XUMHYECKOTO
MIPOU3BOJICTBA.

Xapaxmepuzoeames XUMHYECKYIO
TEXHOJIOTHIO KaK
MIPOU3BOIUTENBHYIO CHITY
oOmiecTBa.

Onucwviéams XUMAYECKUE
MIPOIIECCHI, JICXKAIUE B OCHOBE
MIPOU3BOJICTBA aMMHAKa 1
METaHOJIa, C TOMOIILIO POJTHOTO
SI3BIKA W SI3BIKA XMMHUH.
Yemanasnueams aHAIOTUN MEXKITY
JBYMsI IPOU3BOICTBAMH.
Dopmynuposamsp 001IME HAYIHBIE
MIPUHIIAITEl XUMUYECKOTO
MIPOU3BOJICTBA.

[IpuBnekaTh BHUMaHHE O00YYAIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHGOpMaIi,
AKTHUBH3AIINH [T03HABATEIHHON
JEeSTEIbHOCTH 00Y4arOIIUXCsl.
Peann3oBbIBaTh BOCIUTATEIHHBIC
BO3MOXKHOCTH B Pa3JIMYHbIX BUJAX
JeSITeIbHOCTH 00YUYarOIIKXCsl HA OCHOBE
BOCTIPUATHUS HIIEMEHTOB
NEHCTBUTENLHOCTH: aHAIH3 TPOOIEMHBIX
CUTYyallUi.

Co3znaBaTh 10BEPUTEIBHBIN
MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEMs ypoKa.
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31 "Henensd

XuMus B
CEIBLCKOM
XO3sHCTBE U
OBITY.

Hemoncmpayuu.
O06pa3sib
MUHEPATBHBIX
yIOOpEeHMIA.
O6pa3siibl
MOIOIINX U
YHCTSIIUX
CPEJICTB.
O6pa3s1ibl
OpraHUYECKUX
pacTBOpPHUTEIIEH.
OO6pa3sib
OBITOBBIX
a’3p0o30JIeH.
Jlao. paGora
Nel4
.O3HaKoMJIEHUE C
obpasmnamu
MUHEPATBHBIX
yoOpeHuit.
PactBopuMoOCTB
Kapouma u
JIBOMHOTO
cynepdocdara B
BOJIC.

OcHoBHBIE
MUHEpaJbHbIE
(a3oTHBIE,
dbocdopubIe,
KaJIMMHbBIC) U
OpraHuyecKue
yIOOpeHus U uX
CBOICTBA.
XUMHUYECKUE
CpEICTBA 3aIIUThHI
pactenuil. beITOBBIE
MMOBEPXHOCTHO-
AKTUBHBIC
COETUHEHUSI.
Moroniue u yucTAIme
BEIIECTBA.
Opranunueckue
PacTBOPUTEIIH.
BriTOBBIE a3p030ITH.

3uamo u paznuuams OCHOBHBIE
MUHEpaJbHbIC (a30THHIE,
¢bochopHbie, KanuiHbIC)
yIoOpeHHUsI.
Xapaxmepuzoeamw odune
MPUHIUIIBI ¥ SKOJIOTUYECKHE
poOIEMBI XUMUYECKOTO
MIPOU3BOJICTBA.

3nams npaBua 6e30MacHON
paboTHI CO CpeACTBaMHU OBITOBOM
XUMUH.

[IpuBnekaTh BHUMaHHE O00YYAIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHGOpMaIi,
AKTHUBH3AIINH [T03HABATEIHHON
JEeSTENIbHOCTH 00Y4arOIIHUXCsl.
Hcnonb3oBaTh BocUTaTeIbHBIC
BO3MOXKHOCTH COZICpKaHUs y1eOHOTO
mpeaMeTa yepes3 mo0op
COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
3a/1a4 JUIsl pelieHus, IpoOIEMHBIX
cUTyaunui ass oOCyKJIeHHs B Kiacce.
Opranu3oBbIBaTh rPYNIIOBBIC (POPMBI
y4eOHOU JesITeNbHOCTH.

Onuparbes Ha )KU3HECHHBIN OITBIT
oOyuaromuxcsi, IpUBO/Is ACHCTBEHHbBIE
PUMEPBHI.

CoznaBaTh 1OBEPUTENBHBINM
MICUXOJOTMYECKUN KIIMMAT B KJIacce BO
BpeMsl ypoKa.




63 XuMunyeckas Jemoncmpayuu. | MapxupoBka Apeymenmuposamso [IpuBnexaTh BHUMaHHE 00yUYAIOIINUXCS K
TPaMOTHOCTh BuneodparMeHThI | yIIakOBOYHBIX HEOOXOUMOCTh XUMHYECKOU o0cyxmaemMoii Ha ypoke nHGOpMaIi,
KaK KOMIIOHEHT | M CIalJIbl O MaTepHaloB, IPaMOTHOCTH KaK KOMITOHEHTa AKTHUBH3AIINH [T03HABATEIHHON
oOmieit CTETEeHU ANEKTPOHUKHU U OOIIEKyNBTYPHOM KOMIIETEHTHOCTH | I€ATEIbHOCTH 00yYarOIINXCA.
KYJIBTYpbI IKOJIOTMUYECKOIN OBITOBOI TEXHUKH, 4eJI0BeKa. Hcnonb30BaTh BOCOUTATEIbHBIE
YeJIoBeKa. YUCTOTHI TOBapa. | SKOJOTHYHOIO TOBapa, | ¥Ymems 1nony4atb HEOOXOIUMYIO BO3MOXKHOCTH COZICpKaHUs y1eOHOTO
JIab. pabora MPOAYKTOB MUTAHUA, | HH(POPMAIUIO C MAPKUPOBOK Ha npeaMera yepes moadop
% Nel5 STHKETOK 110 yXOJy 33 | YAKOBKAX PA3IIHbIX COOTBETCTBYIOIIUX TEKCTOB I YTCHHUSI,
= N3yuenune OJIeXK101. IIPOMBIIIJIEHHBIX U 3a7a4 JJIs pelIeHus], MPoOIEMHBIX
= MapKUPOBOK IIPOJIOBOJILCTBEHHBIX TOBAPOB. cUTyaunui ass oOCyKJIeHHs B Kiacce.
= Pa3ITUYHBIX BHJIOB OpraHu3oBbIBaTh TPYNIIOBBIE (POPMEI
MPOMBIIITICHHBIX yueOHO e TeNbHOCTH.
u OnwupaTbCst HA )KU3HEHHBIN OIBIT
MPOJIOBOJILCTBEHH oOyuaromuxcsi, IpUBO/Is ACHCTBEHHbBIE
BIX TOBApOB. IPUMEPBHI.
CoznaBaTh 1OBEPUTENBHBINM
IICUXOJIOTMYECKUH KIMMAaT B KJIacce BO
BpeMsl ypOKa.
64- [ToBTOpEHME N TectupoBanue, Buvinonnsame TecTsl, pemarh 3a1aun | PeanusoBeiBaTh BOCIIMTATENbHBIE
65 | E 00o01mieHne peleHue 3agad u U YIpaXXHEHHUs 10 TeMe. BO3MOKHOCTH B PA3JIMYHBIX BUZIAX
%’( Kypca. YHOPaXHEHHH 110 TeMe. | [Ipo6odums OLEHKY COOCTBEHHBIX | ACATCABHOCTH, 06Y‘vIaIOHIHXCH CO CJIOBECHOM
= ITonBeneHue JOCTHKEHUH B YCBOEHUH TEMBI. (3HAKOBO¥1) OCHOBOH: CHCTEMATH3AINS
%. UTOTOB Koppexmupoeams cBou 3HaHUS B yUeOHoro Matepuasa.
& y4eOHOro roja. COOTBETCTBHUH C TUIAHUPYEMBIM
pE3yJIbTaTOM.
66 . Hrorosasi koHTpoIbHAsI padoTa 4. [ToOyxaTe oOyuaronuxcst cooM01aTh Ha
) ypOKe MPUHLUIBI y4eOHOW JUCIUIUINHBI U
o caMOOpraHU3aLUu.
67 Ananus Koppexmuposams cBOM 3HaHUS B Peann30BbIBaTh BOCIUTATEIbHbIC
- KOHTPOJIBHOU COOTBETCTBUH C INIAHUPYEMbBIM BO3MOKHOCTH B Pa3JIMIHBIX BUIAX
g paGoTHL. PE3yIIbTATOM. JEATeIIbHOCTH, 00YJaIOIINXCsI CO CIOBECHOM
< (3HAKOBOM) OCHOBOM: CHCTEMaTH3aIIHS
Rk y‘IC6HOFO Martcpuaa.
68 PeszepBHoe
= BpEMSL.




