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Pabouast nporpamma aJs 8 ki1acca 001eo0pa3oBaTe/bHBIX yUpesKIeHU
(YMK O. C. I'adpueasin, U.I'. Ocrpoymos, C.A. Ci1aakoB)

Cm. 32 (n.2) 3akon P® «006 oopazoeanuuy — pa3paboTKa U yTBEpXKICHHE pabOUMX MpOrpamMm Y4eOHBIX KYpCOB SIBJISIETCS KOMIETEHIMEH

00pa30BaTENBLHOIO YUPEXKACHUS.
Obwaa xapakmepucmuka padoyeil npozpammel yuumeins

e Pabouaa npozpamma cocmagnaemcs yuumenem Xumuu Ha OCHOGE HOPMAMUBHBIX 0OKYMEHM 0.

e Pabouas npozpamma — 3mo HOPpMAMUGHO-YNPAGIEHUECKUIL OOKYMEHM 00PA306AMENbHO20 YUPEHCOCHUA, XaPAKMePU3youwuil cucmemy
opzanu3auuu 00pazoeamenvHoll 0eameabHOCmU neoazoza.

e Pabouaa npozpamma cocmagnaemca HENOCPEOCMEEHHO YUUMENeM-NPEOMEMHUKOM HA Y4eOHbll 200 6 COOMEEMCMEUU C
603MONCHOCHAMY _COOCIMEEHHO20 MEMOOUUECKO20 NOMEHUUana, a makyice UHQOPMAUUOHHO20, MEXHUUECKO20 o00ecneueHus u ypoeHem
nO020MO61EHHOCHU 00YYAIOUWUXCA.

ILenv paboueit npocpammel yuumensn

Lenp paboyeii mporpaMMbl YIUTENS - Hpakmuyeckas peaiusayus komnonenmos @I'OC npu N3y4eHHH KOHKPETHOTO y4eOHOTO peaMeTa.

PaGouas mporpamma oTpaxkaeT miaHuposauue, OpeAHU3AUUIO U BO3MONCHOCHb YNPABIEHUs 00pA308aMENbHbIM NPOYeccom 1O ONMpPENeTICHHON
y4eOHOM TUCIUIINHE.

PaGouas mporpamma yuutens-npeAMETHUKA — 3TO UHOUBUOYAIbHBIU JOKYMEHT JIOKAIbHO20 3HAUEHUS, TaK KaK COCTABIACTCS YUUTENEM s
CBOEH JIEATENIbHOCTH B ONPEEIIEHHOM 00pa30BaTeIbHOM YUPEKIECHUH.

Dyukyuu padoueii nPOZPAMMBbL yuUmens

® HOpMAMUGHAA — SBISIETCS IOKYMEHTOM, 00513aTeIbHBIM JJIs1 BEITIOJTHEHHSI B IOJTHOM 00BEME;

® yenenonazanusn — OnpesieNsieT IEHHOCTH U e U3YYeHUsI KOHKPETHOM yueOHOW JUCIUILTUHEL,

e onpeoesieHus cooeprcanus odpazoeanus — pacKpbiBaeT COJepKaHUE, MOJJIeKAIEe YCBOCHUIO 00ydJaromuMucs (TpeOOBaHUS K MUHUMYMY
COJIEp>KaHusl), U CTENEeHb €T0 TPYJHOCTH;

® npoyeccyanbHan — ONpeaeseT JOTHIYECKYIO MOC/IeA0BaTeIbHOCTh YCBOCHUS JIEMEHTOB COZEp)KaHUsl, OpraHU3allMOHHbIE (POPMBI U METO/BI,
CpEIICTBA U YCJIOBHS OO YUCHUS;

® 0yeHOYHaA — BBISBISIET YPOBHU YCBOEHHUS DJIEMEHTOB COJAEpKaHMS, OOBEKTbI KOHTPOJS U OMNpENesieT KPUTEPUH OLIEHUBAHUS YPOBHS
00y4eHHOCTH 00yYarOIUXCH.

HopmaTuBHbBIE JOKYMEHTHI /IJIsl COCTABJIEHHUsI padoyeil mMporpaMMbl yuuTesieM
1. ®denepanbHblil 3ak0H «O0 o6pazoBanuu B Poccuiickoit @eneparun» Ne 273-D3 ot 29.12.2012 roga (penaktupoBanwue ot 23.07.2013 r)
http://273-b3.ph(www.edu.ru)



http://273-фз.рф(www.edu.ru)

2. DenepanbHbIi 3aKOH O BHECEHUU M3MEeHEHUH B (penepanbhblii 3akoH «O6 o0pasoBanuu B Poccuiickoit @enepannm» Ne 148-D3 ot
04.06.2014 rona http://www.consultant.ru/document/cons_doc LAW 163931/ttp://148-d3.pdp (www.edu.ru) 3

3. I'ocynapctennas mporpamma Poccuiickoit ®@enepanuu "Passutne odpazoBanus (2013-2020 rogsn)" 29 mas 2014 roga
MUHOOpHaYKH.pd/mpecc-ienTp/4200
4. Konudukarop 3meMeHTOB cofiep)aHus U TpeOOBaHH K YPOBHIO MOJTOTOBKH 00YUYaIOIIMXCs, OCBOMBIINX OCHOBHBIC

0011e06pazoBaTesbHbIC TPOTrPaMMBbl OCHOBHOTO 001IIero 00pa3oBaHus, Il POBEIECHUS FOCYIapCTBEHHOM (MTOrOBOM) aTTecTanuu (B HOBOM opme) 1o
XMMUH;

5. Koaundukarop smeMeHTOB copepkanus U TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB 00II€00Pa30BaTEIbHBIX YUPEKACHUM IS
MIPOBEACHUS €AMHOTO TOCYJaPCTBEHHOI0 SK3aMEeHa M0 XUMHH;

6. ®DenepalibHbIE IEPEUYHN YUSOHHUKOB, PEKOMEHI0BAHHBIX (JIOMYIIIEHHBIX) K UCIOJIB30BaHUIO B 00pa30BaTEIbHOM MpoIiecce B
0011e00pa30BaTeIbHBIX YUPEKJACHUSIX, HA JaHHBINA yueOHbIi rog ot 31.03.2014 Ne253

7. [Tporpammel kypca xumuu ais 8-9 kinaccoB oOmieodpazoBarenbHbix yupexaenui O.C. I'abpuensna U.I'. Octpoymona, C.A. CnaakoBa
(2019rona);

Iloacnumenvnasn 3anucka

Pabouas mporpamMma Kypca XUMUH I OCHOBHOM HIKOJIBI pazpaboTaHa B cOOTBETCTBUH ¢ DepepalibHbIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM o01iero oopasoBanus. B Hell Takke yUUTBHIBaIOTCS OCHOBHBIE MJIeM U MoJioxkeHUs [Iporpammsbl pa3Butus 1 GopMupoBaHHs YHUBEPCAIbHbIX
yueOHBIX AEUCTBUM 1JI1 OCHOBHOTO 00IIEro 00pa3oBaHusl.

Oowan xapakmepucmuka yuedonoz2o npeomema.

B mnpeamerax ecTecTBEHHO-MAaTeMAaTHYECKOro IMKJIa BEAYIIYI0 pOJb HUIpaeT IMO3HaBaTelbHas MAESITENbHOCTb M COOTBETCTBYIOUIME €M
No3HaBaTeNIbHbIe yueOHble ecTBUSA. B CBA3M ¢ 35TUM OCHOBHBIMH LeJSIMH 00y4eHHUs] XMMUU B OCHOBHOM IIKOJI€ SBIISIOTCS:

1) dbopmupoBanue y 00yyaromuxcs yMeHHUs BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMUYECKOT0 3HAHUS JUIsl KaXKJ10TO
YeJI0BEKa HE3aBUCHMO OT €ro Mpo(eCCUOHATBLHON IeATEIbHOCTH; YMEHHS pa3indaTrh (PakThl U OLEHKH, CPABHUBATh OLICHOUYHBIE BBIBObI, BUJIETh UX
CBSI3b C KPUTEPUSIMHU OLIEHOK U CBA3b KPUTEPHEB C ONPEJCICHHON CUCTEMOM 1IeHHOCTE!, (hOpMyInpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3ULINIO;

2) dbopMHpoBaHKE Yy 00yYarOIIUXCsl LEIOCTHOTO MPEJICTABICHHS O MUPE U POJIM XUMHUH B CO3/1aHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI
MHUpa; YMEHUS OOBICHATh OOBEKTHI U MPOIIECCH] OKPY KoLl 1eHCTBUTENBHOCTH — MPUPOTHON, COLIMATIBHON, KyJIbTYPHOM, TEXHUUECKOH Cpepbl,
UCIOJIB3YS IS OTOTO0  XUMUYECKUE 3HAHUS;

3) mpuobpeTeHrne 00yJaronMMHUCS ONBITa PA3HOOOPA3HOW NEeATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUST;, KITFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHTHOCTE ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE [T PA3JINYHBIX BUIOB JICATEIILHOCTH: PEIIEHUS PoOsIeM, IPHUHSTUS PELICHUH, TOUCKa,
aHayn3a 1 00paboTKH MHPOPMAIIMH, KOMMYHHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHMI, COTPYTHUYECTBA, O€30MaCHOT0 00pallleHus ¢ BEIIeCTBAMHU B
MIOBCEIHEBHOM JKM3HMU.



HN3yuyenue xumuu B 8 Kjiacce HAMPABJIECHO HA JOCTHKEHHE CIIEAYIOIIMX 1eJIei:

® Pa3BUTHE JTUYHOCTH OOYYAIOIIUXCS, UX WHTEIICKTYyallbHOC M HPAaBCTBEHHOE COBEPIICHCTBOBaHWE, (DOPMHPOBAHUE Y HUX TYMaHUCTHUUYECKUX
OTHOIICHUN U SKOJIOTUYECKH 11eJIeCO00pa3HOr0o MOBEICHUS B OBITY U TPYAOBOI 1€ATEIbHOCTH

¢ hopMHpoOBaHNE YMEHHI OPraHU30BbIBaTh CBOM TPY/I, OJIB30BATHCS YUCOHUKOM, JPYTOil INTEpaTypol, coOII01aTh paBuUiia paboThI,

¢ hopMHpOBaHHE OCHOB XMMHUYECKOTO 3HAHMSI — BaXXHEHIIUX (paKTOB, MOHSATHI, XUMHUYECKHX 3aKOHOB W TEOPHi, SI3bIKa HAYKH, JOCTYIHBIX
ydamumcs 0000IIeHHIT MUPOBO33PEHUECKOTO XapaKTepa;

® pa3BUTHE YMEHUI HAOIIOIATh U OOBSICHATH XUMHUYECKUE SIBJICHUS, IPOUCXOISIINE B TaOOpaTOpUH, Ha MPOU3BOICTBE, B IOBCEITHEBHON KHU3HU;

¢ hopMupoBaHKEe YMEHUN 0€30MacHOro oOpalleHus C BEHIECTBAMM, MCIIOJIb3yEMbIMH IPH BBINOJIHEHUN HECIOXHBIX XMMHUYECKUX OIBITOB U B
IMOBCCAHEBHOM JKU3HU;

¢ hopMHpOBaHNE YMEHUN CpPAaBHHBATh, BBIWICHSATH CYIISCTBEHHOE, YCTAHABIIMBATH NPUYHHHO-CIICJCTBECHHBIC CBS3H, JelaTh OO0OOIICHMUS,
CaMOCTOSITENTLHO PUMEHSTh, MIOMOJIHATh M CUCTEMaTU3UPOBATh 3HAHMUS,

¢ BEIpa0OTKa Y 00y4aroIuXcsl TOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XMUMHH, a TaKkKe (OPMUPOBAHUE Y HUX OTHOLICHHS K XUMUHU
KaK BO3MOKHOUM 00nacTu Oyayiien MpakTUueCKOn JesATeIbHOCTH;

B cootBercTBuu ¢ yueOHbM mmanom MBOY COIII Nel r.ApioH Ha u3ydeHre XUMHUH B 8 Kjiacce OTBOAUTCS 3 yaca B Henento, 105 yacoB B rof.

[Iporpammon npexyCMOTPEHO IIPOBEACHUE:

- KOHTPOJIBHBIX PaboT 4

- IPaKTUYECKUX paboT 7

Oo6yuenue Benércs no yueobnuky O.C.I'abpuensn U.I'. Octpoymos, C.A. CnaakoB «XuMus 8 KJ1acc», KOTOPBIH COCTABISET €UHYIO IMHUIO
y4eOHUKOB, COOTBETCTBYET (eiepalbHOMY KOMIIOHEHTY TOCYJapCTBEHHOI0 00pa30BaTebHOTO CTaH apTa 6a30BOro YPOBHS U pean3yeT aBTOPCKYIO
nporpaMmmy YMK O. C. I'abpuensn, U.I'. Octpoymos, C.A. CrnaakoB



Cooeporcamenvnas uacmep
Yueono-memamuueckoe nnanuposanue

Paznen KoanuecTBo 4acoB B KoanuecTBo 4acoB B
aBTOPCKOi paboueii nporpamme
nporpamme

1. HavanbHble MOHATUS U 20 28

3aKOHBI XUMUHU. [TpakTudeckux padbot —3
KoHTtposbHBIX paboT- 1

2. Baxneimue npeacTaBUTeNn 18 26

HEOPraHMYECKUX BEIIECTB. [IpakTuueckux padbot —3

KonnyecTBeHHBIE OTHOLICHUS B KontponbHbix pador- 1

XUMHH

3. OCHOBHBIE KJTACCHI 10 15

HEOPraHUYECKUX COCTUHEHUI [IpakTuueckux padot —1
KontponbHbIx pador- 1

4., TleproanvecKuii 3aKOH U 8 10

[Iepnonnueckas cucrema

XUMHUYECKHUX 3JIEMEHTOB

JI.. Menneneesa u CTpoeHHE

aToMa

5. Xumuueckas CBS3b. 8 16

OKHUCIIUTEITBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

KonTpoasnsix pador-1

ITonroroBka u npoBeacHNE 5
MPOMEKYTOUYHOM aTTECTAUH
HUroro: 64+6 4 pe3epB 100+5y pezeps




Cooepotcanue yueonozo Kypca.
HavyajbHble IOHATHSA U 3aKOHBI XMMHH

Tena u BemiectBa. CBoiCTBA BEIIECTB. DTaJOHHBIC (PU3NUECKHE CBOWCTBA BellecTB. MarepHuaibl U MarepuajioBe/eHue. Pojab XUMHUH B KU3HH
COBpeMEeHHOT0 o01ecTBa. OTHOIICHHE O0IIECTBA K XMMUU: XeMODHIHI U XeMOohoOousi.

Metoapl n3yuenust xumun. Habmonenne. DxcniepumenT MoaenupoBanue. Mozenu MaTepuaibHble U 3HAKOBBIE WIM CUMBOJIBHBIE.

I'a3bl. XKunkoctu. TeEpable BemecTBa. B3auMHble mepexonbl MEXIy arperaTHbIMM COCTOSHUSIMHM BEIIECTBA: BO3rOHKa (cyOnumanusi) u
necyOauManusi, KOHJCHCAIUs U UCTIApeHHEe, KPUCTAIUTM3AINSA U TIJIaBJICHUE.

®dusnueckue sBaeHU. UncThle BelecTBa U cMecH. I'oMoreHHsle U rereporeHHsle cMecu. Cmecu ra3oo0pasHsle, xxujkue u Teépabsie. CrocoOsl
pas3zeneHns CMecei: eperoHKa, Wi JUCTUUISAINS, OTCTauBaHue, (pUIbTpOBaHUE, KPUCTAIUTU3AIMS WM BhImapuBanue. Xpomarorpadus. [Ipumenenue
3THUX CIIOCOOOB B JIAOOPATOPHON NPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XuMU4ecKue 3JeMeHTbl. ATOMBI U MOJIeKyJibl. [IpocThie U Cllo)KHBIE BellecTBa. AJUIOTpONHs Ha npuMepe kuciopoaa. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIpHOTO yueHus. MoHbl. BemecTBa MOIEKyJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHS.

3Haku (CMMBOJIBI) XUMUYECKUX 3JeMeHTOB. MHpopMarus, KOTOpYIo HECyT 3HAKH XMMHUYECKHUX SJIEMEHTOB. DTHMOJIOTHSI Ha3BaHUN HEKOTOPBIX
XMUMHYECKHX 31eMeHToB. [lepuoanueckas Tabiauua xumudeckux semeHToB J[. . MenzeneeBa: KOpOTKONEPUOAHBIA U JJIMHHOIEPUOIHBINA BAPUAHTHI.
[lepuoas! u rpynmsl. ['naBHasg u nobounas noarpynns! win A- u b-rpynmnel. OTHOCUTEIbHAS AaTOMHAs Macca.

Xumnueckue ¢opmynbl. Uunekcel u ko3dduuuentsl. OTHOcHUTENbHAs MOJEKYJspHas Macca. MaccoBas [0S XUMHUYECKOrO 3JE€MEHTa B
coenuHeHun. MHpopManus, KOTOPYIO HECYT XUMHUUECKUE (POPMYIIBL.

BanentHocTh. CTpyKTYypHBIE hOopMyIbl. XMMHUYECKUE 3JIE€MEHTBI C TOCTOSTHHOM M IepeMEHHON BaJIEHTHOCTHIO. BBIBOJ (pOpMYIIbI cCOeTMHEHMSI 110
BajieHTHOCTH. OnpesiesieHne BaIEHTHOCTH XMMHUYECKOTo 3JeMeHTa 1o ¢opmyiie BemiectBa. CocTaBieHHe HAa3BaHUM COEIMHEHUH, COCTOAIIUX U3 JIBYX
XUMHUYECKHX 3JIEMEHTOB, IO BAJIECHTHOCTU. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.

Xumuueckue peakiuu. PeareHTsl U mpoayKThl peakiuu. [Ipu3Haky XMMUYECKUX peakiyil. Y CI0BUS X IPOTEKaHUA U NpeKkpalieHus. Peaknuun
rOpeHHsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKIIUH.

3aKkOH COXpaHEHMsI Macchl BeUIecTB. XUMUYeckue ypaBHeHMs. CocTaBleHHE XMMHMUYECKHUX ypaBHeHHMH. MHpopmarus, koTopyro HecEr
XMMHUYECKOE ypaBHEHHE. 21

Krnaccudukanys XuMUYEeCKHX peaklui MO COCTaBy M UYMCIY PEareéHTOB M MPOAYKTOB. THMBI XMMHYECKMX peakiuil. Peaknuu coenuHeHus,
pasnoxeHus, 3aMelieHns 1 ooMeHa. Karanuszaropsl u katamus.

JleMOHCTpanuu.

Konnexrust MaTepraioB U U3IeTUi U3 HUX.

Mopenu, ucrosb3yeMble Ha ypokax (pu3uku, Ouonoruu u reorpaduu.
OO0BEMHBIE U TITAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XUMHUYECKHX BEIIECTB.
Mopenu KpUCTaUIMYECKUX PEHIETOK.

CoOupanue npubopa st TOJIYISHHS Ta3a U MPOBEPKa €ro Ha T€PMETUIHOCTbD.
Bosronka cyxoro ipaa, noja win HadTaIuHA.



ArperaTHble COCTOSIHUSI BOJIBI.

Pa3pnenenne 1ByX HECMEIIMBAIOIIUXCS KUAKOCTEN C IOMOLIBIO JEIUTEIbHON BOPOHKH.
Juctumistop u ero padora.

YcranoBka i1 GuIIbTpoBaHud U e€ pabora.

YcraHoBKa /71 BeIapuBaHus U e€ padora.

Konnekuust 66ITOBBIX MPUOOPOB [171s1 PUIBTPOBAHUS BO3IyXa.

Paznenenue kpacsiero BemiecTsa (joMacrepa ¢ HOMOIIBI0 OyMa)KHON XpoMaTorpadu.

Mogenu auioTponHbIX MOAU(PUKALUN yriiepoJa U Cephl.

ITomy4yenue o30Ha.

[Toptpetsi . 4. bepuenunyca u 1. 1. Menneneesa.

KopoTkoneproaHelil ¥ JUIMHHONIEpUOAHBIN BapuaHThl [lepuonnueckoit cucremsr . . Menneneesa
KoHcTpynpoBaHue mapocTepKHEBbIX MOJEIEH MOJIEKYII.

Anmnapar Kunna.

Pasnoxxenne 6uxpoMara aMMOHUSI.

['openue cepbl 1 MAarHUEBOM JICHTHI.

[Toptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3be.

OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACChI BEILIECTB.

I'openue docdopa, pacTBOpeHHE NIPOAYKTa TOPEHUS B BOJIE U UCCIIEIOBAHHE MOJYYEHHOTO PacTBOPA JIAKMYCOM.
BzaumopeiicTBre COJISTHON KUCIOTHI C IUHKOM.

[Tonyuyenune ruapoxcuna meau(1l) u ero pasnoxxeHue npyu HarpeBaHUU.

JIaGopaTopHBbI€ OTBITHI.

1. O3HakoMJIEHHE ¢ KOJUIEKIMEeH 1abopaTOpHOI MOCY/bI.

2. ITpoBepka npubopa /Ui NOIYUEHUS Ta30B HA TEPMETUYHOCTb.

3. O3HaKOMJIEHHE C MUHEpaJIaMH, 00pa3yIOLUIMMH TPaHUT.

4. IIpuroToBiieHuE reTEPOreHHON CMECH MOPOIIKOB CEPBI U JKEJI€3a U UX Pa3/IeICHUE.

5. BzauMopeicTBre pacTBOPOB XJIOPUAOB M UOMIOB KaJIMs C pACTBOPOM HHUTpaTa cepedpa.

6. [Tomyuenue ruapokcuna meau(Il) u ero B3auMoaeiiCTBIE ¢ CEPHON KHUCIOTOM.

7. BzauMopencTBue pacTBOpa CObl C KUCIOTOM.

8. IIpoBepka 3aKkOHa COXpaHEHUsI MacChl BELIECTB HA IPUMEPE B3aUMOAECUCTBUS MIEIOYH U KUCIIOTHI.

9. IIpoBepka 3aKoHa COXpaHEHUST MACChI BEIIECTB HA IPUMEPE B3auMOEHCTBUA mEnoun u conu xenesa (11I).
10. Pa3znosxenue nepokcuia Boopoaa ¢ moMouisio okcuaa Mapratia (IV). 11.3amerienue xene3omM Meu B MEHOM KYIIOpoce.



[TpakTrdeckue paboThI.
1. 3HakoMcTBO ¢ TabopaTopHbIM 000pymoBaHueM. [IpaBuna TeXHUKH 0€30MaCHOCTH MPHU padoTe B KaOuHeTe XxuMuu. HekoTopeie BUIbI paboT.
2. OuncTKa MoBapeHHOM COJIH.

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB.
KosmnyecTBeHHbIE OTHOLIEHUSI B XUMHU

CocraB Bo3nyxa. [lonarue 06 oObeMHON foJie () KOMIIOHEHTA MPUPOJHON Tra30BOM cMecH — Bo3ayxa. Pacuer oObemMa KOMIIOHEHTA ra30BOM
CMECH T10 ero 00bEMHOI1 10J1e U HA000pOT.

Kucnopoa. O3o0mn. [lomydenue kucinopona. CoOupanue M pacrio3HaBaHHE KHCIOpOaa. XMUMHYECKHE CBOMCTBA KHCIIOPOJIA: B3aUMOJICHCTBHUE C
MeTaJlJIlaMHi, HeMEeTaJlJIaMU U CIIOKHBIMH BetecTBamMu. [IpuMenenue kucnopoaa. Kpyropopor kucnopoia B mpupo/ie.

Oxcunpl. O6pazoBaHye Ha3BaHUK OKCHIOB 10 MX (hopmynam. CocTaBieHre GOpMyI OKCHIOB 1O WX Ha3BaHUAM. [IpeacraBuTenu OKCHIOB: BOJa
U YTJIEKUCIIBIN ra3, HeraméHasi u3BecCTh.

Bognopon B npupojie. dusnueckne u XMMUYECKUE CBOMCTBA BOJAOPO/Ia, €T0 MOITYYEHUE U IPUMEHEHUE.

Kucnotsl, ux coctaB u ux knaccudukanusi. Manukaropsl. Tabnuna pacrBopumocTt. ComsiHas U cepHasi KUCJIOTHI, UX CBOICTBA U MPUMEHEHHUE.

Comnm, ux coctaB u Ha3BaHUsA. PacTBopuMocTs coneil B Boje. [IpeacraBurtenu coneid: Xmopua HaTpusi, kKapOooHat HaTpus, hocdar KaabIus.

[Tocrosinnas Aoranpo. Konuuectso BeniectBa. Moib. Momnsipaas macca. KpatHble eiMHULIBI U3MEPEHHs KOJIMYECTBA BEIIECTBA — MHJUIUMOJb
Y KAJIOMOJIb, MUJJTUMOJISIPHAsT ¥ KUJIOMOJISIPHAsI MAacChl BELLIECTBA.

PacueTsl ¢ ncronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, KMOJISIPHASI Maccay, «IIOCTOSSHHass ABOTagpo».

3akoH ABorazipo. MomnsipHblil 00beM razoo0pa3HbIX BemecTB. OTHOCHUTENbHAS IJIOTHOCTh OJHOIO T'a3a 1o APYromy.

KpatHble eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBIN M KMJIOMOJIIPHBIN 00beMBbI ra3000pa3HbIX BEIIECTB.

Pacuers! ¢ ncronb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Macca, «MOJIAPHBIA 00bEM Ia30B», «IIOCTOSTHHAsT ABOTaJpo».

PacueTs! ¢ Hcnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBA», «MOJISIPHAS MAcCay, «MOJISIPHBIM 00BEM ra3oB», «4UCI0 ABOTaIpoy.

I'unpocdepa. KpyroBopoT Boabl B pupoje. Pu3ndecknue 1 XUMHUUECKHE CBOMCTBA BOJIbI: B3aUMOJIEHCTBUE C OKCHAMHU.

OcHoBanusl, ux cocras. PacTBOpUMOCTh OCHOBAaHUH B BoJe. I3MeHEHNe OKpacku MHIMKATOPOB B LIENOYHOM cpene. [IpencraBurenu mienoyen:
TUJIPOKCHU/IBI HATPUS, KNS U KaJIbIHS.

PactBopurens n pactBopénHoe BemecTBo. PactBopsl. PacTBopenue. ['uapatsl. MaccoBast 10751 pacCTBOPEHHOTO BellecTBa. PacueTsl, CBs3aHHbIE
C MCTIOJIb30BAaHUEM MOHATHS «MacCcoBast 10JIsl PACTBOPEHHOTO BEIIECTBAY.

JleMOHCTpanuu.

Omnpenenenue coiepkaHus KUCIOPOaa B BO3yXeE.

[Tonydenne kucaopo/ia pas3iokKeHUEM NIEpPMaHraHaTa Kajlus U IEpOKCUIa BOAOPOIa.

CoOupaHue METOJIOM BBITECHEHUS BO3/TyXa U BOJIBI.

PacnioznaBanue kucnopoza.



['openne maruawsi, xenesa, yris, cepsl U pocdopa B KUCIOPOJE.
Konnekuust okcuos

[Tomryuenue, cobupanue M pacrio3HaBaHUE BOJIOPO/IA.

I"'openue Bogopoaa.

B3aumopeiictBue Bogopoaa ¢ okcuaoM meau (11).

Konnekuust MUHEpanbHBIX KUCIOT.

[IpaBumno paz0aBiieHUs CEpOIl KUCTOTHI.

Komnmexuus comei.

Tabnuia pacCTBOPIMOCTH OCHOBAHMM, KUCIIOT U COJICH B BOJIE.
HekoTopsie MeTasIbl, HEMETAIUIBI M COSAMHEHUS KOJTMYECTBOM BEIIeCTBA B 1 MOJIb.
Moens MOJSIPHOTO 00BeMa ra3000pa3HBIX BEIICCTB.
Konnekuust ocHoBaHUM

JIaGopaTopHBbI€ OIBITHI.

12. IlomyTHEHHE N3BECTKOBON BO/BI IPU IPONYCKaHUM YTIIEKUCIIOTO rasa.

13. Tlony4yenue Bogopoa B3auMOIECHCTBAEM LIUHKA U COJISTHOW KHCIIOTBHI.

14. Pacrio3HaBaHuE KUCIOT MHAUKATOPAMH.

15. I3MeHenune okpacky MHAMKATOPOB B LIEIOYHOM CpeJE.

16. O3HakoMmIiIeHHE C MpenaparaMy JAOMAallHEW WM IIKOJIbHOW anTeuyKH — PAacTBOpPAMM IMEPOKCHA BOAOPOAA, CIUPTOBON HACTOMKM MOJA U
HAIIATBIPHOTO CIIUPTA.

[IpakTuueckue padbOTHI.

3. Ilonydenue, coOupanue U paclo3HaBaHUE KUCIOPOJa.

4. [lonydenue, coOupanue U pacrio3HaBaHUE BOJOPO/IA.

5. IIpuroroBieHue pacTBOPOB COJIEN C UX 3aJaHHOM MACCOBOM JOJIEH.

OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeIMHEeHUI

O0600mmenue cBeneHn 00 OKCHIax, UX KiacCu(pUKaINU, Ha3BaHUIX U cBOMCTBaX. CrocoObI OYIeHHST OKCHUIOB

OcHoBanus, UX Kiaccu(uKamms, Ha3BaHWsI U CBOMCTBa. B3aumonelcTBHE C KHUCIOTaMH, KHCIOTHBIMH OKCHIAMU M cOJsIMH. PasnokeHue
HEpacTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTy4YeHUs OCHOBAaHUH.

Kucnotsl, ux knaccudukaius u HazBanus. O01Me XUMUYECKHUE CBOMCTBA KUCIIOT. B3auMo1elicTBHE KUCIOT C MeTaJUIaMU. DIEKTPOXUMHUYECKHIA
Al HaNpsDKEHUA METauioB. B3auMoaencTBue KMCIOT ¢ OKCHUJaMH METAIoB. B3anMoIeicTBHE KUCIOT C OCHOBAHHMSIMUA — PEaKIUs HEUTpaIu3aluu.
BiaumopeiictBue kuciot ¢ consamu. [lomyuenne 6€CKUCIOPOAHBIX U KUCIOPOICOIEPKAIINX KHCIIOT.

Comm, ux knaccudukanus u cBoricTBa. B3anmopeicTBre coneit ¢ MeTamiaMu, 0COOCHHOCTH ITUX peakiuii. BzaumoneicTBue coseit ¢ COMsIMU.

I'eneTnueckue psiabl MeTauia U HeMeTasuia. ['eHeTnyeckas CBsi3b MEK/y KjaccaMy HEOPTraHUYECKUX BEILIECTB.



JIaGopaTopHBIC OIBITHI.

17. B3aumonencTBre OKCHIA KAJIBIHA C BOJOM.

18. [lomyTHEHHE U3BECTKOBOM BOJIBI.

19. Peakius HeWTpaau3alum.

20. ITomyuenue ruapokcuna meau (11) u ero B3aumozeicTBue ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau (I1) mpu HarpeBanum.
22. B3auMoieiiCTBHE KHUCIOT ¢ METaJIJIaMH.

23. BzauMoaeicTBrUE KUCIOT C COJISIMU.

24. O3HaKOMIICHUE C KOJUICKIIUEH COICH.

25. Bzaumogeiictue cynbdara meau (II) c sxenezom.
26. B3auMoieiicTBUE COJICH C COJISIMH.

27. 'eHeTH4eCKas CBS3b Ha IPUMEPE COSTUHEHUN METH.

[IpakTuueckue paboThI
1. Pewienue s3xciepuMeHTaIbHBIX 33/1a4.

Ilepuoauyeckuii 3akoH U Ileprnoanyeckas cucreMa XMMHYECKHX 3JICMEHTOB
.. MeHnaeneeBa 1 CTpOeHHE aTOMA

EctecTBeHHble ceMelicTBa XMMMUYECKUX 3JEMEHTOB: IIEJIOYHBIE U IIEI0YHO3EMENbHbIE METalIbl, TaJlOT€Hbl, HHEPTHBIE (OJaropoHbIE) ra3bl.
AMpoTtepHOCTb. AMPOTEpHBIE OKCHJIBI U TUAPOKCH IBL. KOMITIIEKCHBIE cOu.

Otkpsitue Jl. U. Menneneesbim Ilepuonnueckoro 3akoHa u cozganue uM [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB.

ATOMBI Kak (opMa CyIIeCTBOBaHUS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJIEHHUSI O CTPOCHUU aTOMOB. JlOKa3aTesnbCTBa CIOKHOCTH CTPOEHUS
atoMoB. OnbIThl Pesepdopaa. [lnanerapHas MoJienb CTPOCHUS aTOMA.

CocTaB aTOMHBIX AJiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHASI AaTOMHAsA Macca. B3auMOCBsI3b OHATUI «TIIPOTOH», «HEUTPOH», KOTHOCUTENbHAS
aTOMHas Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE 2JIEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKUX A1eMeHTOB NeNe 1-20. [IoHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3otonbl. @usnueckuil cMpicn cuMmBoiukH [lepuognueckoir cuctemsl. CoBpeMeHHast GopmynupoBka [lepuoanueckoro 3akoHa. M3meHeHus
CBOMCTB 3JIEMEHTOB B IIEpUOAAX U IpyIIax, Kak QyHKIHS CTPOEHUS JIEKTPOHHBIX 0007I0YEK aTOMOB.

XapakTepUCTHKa HIEMEHTa-METaJllla U JJIEMEHTa-HEMETaJllIa 110 UX MOJIoKEeHHI0 B Ilepuoandeckoil cucreme xumudeckux snemeHTtos J[. M.
Menneneesna.

JleMoHCTpanuu.
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Paznuunbie popmbl TaOIHII TEPUOTUIECKON CUCTEMBI.

MonenupoBanue nocrpoenus Ilepuoanyeckoii cucremsl . . Menaeneena.
Mopenu aTOMOB XUMUYECKUX JIEMEHTOB.

Mopenu aTOMOB 3JIEMEHTOB 1—3-T0O Iepro10B

JIaGopaTopHBIE OTIBITHI.
28. Ilomyuenue ampOTEPHOTO THAPOKCHIA U UCCIIEAOBAHNE €T0 CBOWCTB.

XumMuueckas cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuuu

Nonnast xumuyeckasi cBs3b. MOHBI, 00pa30BaHHBIC aTOMaMH METAJIOB M HeMeTauioB. CXeMbl 00pa30BaHWS HMOHHOW CBSI3W JUII OWHAPHBIX
coequHeHnil. MOHHBIE KpHCTaUIMYeCKue PEmETKH M (PU3MYecKrue CBOMCTBA BEUIECTB C ATUM TUNOM pem€rok. [lonstue o dopmynbHOI eauHMIe
BEILIECTBA.

KoBanentHast xumuueckas CBsi3b. JJIEKTPOHHBIE U CTPYKTypHbIe hopmyinbl. [TonsTie o BanenTHOCcTH. KOBaneHTHast HenomnsipHast cBsA3b. CXeMbl
o0pa3oBaHMs KOBAJICHTHOW CBSI3W JJIsI OMHAPHBIX COCIMHEHUH. MOJEKYIsIpHBIC U aTOMHBIC KPHCTAUIMICCKUE PEHIETKH, M CBOWCTBA BEUIECTB C 3TUM
TUIIOM PEIIETOK.

DNEeKTPOOTPULATENIbHOCTb. Psin 3nexkTpoorpunarensHocTd. KoBaneHTHas mosisipHas Xxumudeckas cBs3b. Jlumosnb. Cxembl 00pa3oBaHus
KOBaJICHTHOW TONSPHON CBSI3U ISl OWHApHBIX COeAMHEHUN. MOJEeKyIspHble U aTOMHBIE KPUCTANIMYECKUE PEIIETKH, U CBOICTBA BEIIECTB C ITHM
TUIIOM PEILIETOK.

Meramnnueckass XUMUYECKas CBSI3b M METaJNIMYECKasi KpucTauinueckas pemeérka. CBoWCTBa BEUIECTB ¢ 3TUM TUIIOM pem€Tok. Enunas npupoaa
XUMHYECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHHE CTENEHH OKHUCIIEHUs MU BaleHTHocTU. [IpaBumia pacuéra cremeHeil OKuCIeHUs MO (HOpMylIaM XUMHUYECKHX
COCIMHEHU.

OKuUCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuuu. OnpeneneHue CTENeHed OKUCIEHHUs AJs 3JEMEHTOB, 00pa3yIoIINX BEIIeCTBAa Pa3HBIX KIACCOB.
Peakuuu HMOHHOrO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE peakiuu. OKHUCINUTENb W BOCCTAaHOBHUTENb, OKHCIEHHWE U BOCCTaHOBJICHHE.
CocraBrieHne ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOIOM JIEKTPOHHOT0 OanaHca.

JleMoHCcTpanum.

BuneodparmenTs! u cnaiiapl « loHHAS XUMUYECKAs CBS3bY.

Kosmekus BemecTs ¢ HOHHOM XMMUYECKOU CBA3BIO.

Moeny HOHHBIX KPUCTAILUIMYECKUX PEMIETOK.

Buneodparments! u cnaiinbl «KoBajgeHTHAss XUMUUECKAsI CBSI3bY.

Komnnekuus BemecTB MOJEKYISIPHOTO U aTOMHOTO CTPOEHUS.

Mopenn MONEKYISIPHBIX U aTOMHBIX KPUCTATUTMYECKUX PEIIETOK.

BuneodparmenTsl u cnaiapl «MeTtammndeckas XUMAYECKas CBSA3bY.
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Konnekuus «MeTajibl U CILIaBbI».

B3auMopeicTBre ITMHKA ¢ CEPOM, COSTHOM KUCI0TOH, Xaopuaom meau (II).
['openne marnus.

B3aumoneiicTBre XJIOPHOM U CEPOBOAOPOIHOM BOIBI.

JlaGopaTopHbIE OMBITHI.

29. U3roroBieHue Moieiu, WLTIOCTPUPYIOIIEH CBOMCTBA METAINIMYECKON CBSI3U

BbINyCKHUK HAYy4YUTCS

3Hamy (nOHUMamo):

— XUMHUYECKYIO CUMBOJIUKY: 3HAKH XUMUYECKHX AJIEMEHTOB, (POPMYIIbl XUMHUYECKHUX BEIIECTB, YPABHEHUS XUMUUECKUX PEAKIIU;

— BaKHEUNINEe XUMHUYECKHUE ITOHSITUI: BCIICCTBO, XUMHYECKUH 9JICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCJIBbHBIC aTOMHAasd WU MOJICKYJISIpHAd MAacCChI,
WOH, KaTHOH, aHWOH, XUMHYECKasi CBs3b, DJIEKTPOOTPUILIATEIBHOCTh, BAJIGHTHOCTb, CTETIEHb OKUCJICHHS, MOJb, MOJIIpHAs Macca, MOJISPHBIA 00BEM,
PaCTBOPLI,OKUCIIUTEIIb U BOCCTAHOBUTECIIb, OKMCJICHUC U BOCCTAHOBJICHHUEC, OCHOBHBIC THUIIbL peaKHI/Iﬁ B HeOpFaHquCKOfI XUMHU,

— (OPMYIIUPOBKU OCHOBHBIX 3aKOHOB M TEOPUN XUMHUH: aTOMHO-MOJIEKYJISIPHOTO YUYCHHSI; 3aKOHOB COXPAaHEHUSI MAcChl BEIIECTB, TOCTOSHCTBA
cocrtaBa BeniecTB, ABorajpo; [lepuonnueckoro 3akona JI.M1. MenneneeBa; Teopun CTpOCHHUSI aTOMa U YYSHHUSI O CTPOCHUH BEIIECTBA;

Hazvleamp:

— XUMHYCCKHUEC JJICMCHTHI,

— COEMHEHHUS U3YyYEHHBIX KJIaCCOB HEOPTAHMYECKUX BEIIECTB;

00bACHAMY:

— (u3uYecKuil CMBICT aTOMHOTO (MTOPAIKOBOT0) HOMEPAa XUMUYECKOT0 JIeMEeHTa, HoMepa rpynmbl U nepuoaa B [lepuonnyeckoit cucreme 1. U.
MeHI[eJ'IGCBa, K KOTOPBIM 3JICMCHT IMPUHAJICIKHUT,

— 3aKOHOMEPHOCTH M3MEHEHUsI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpe/Ieax MalbIX MEPUOIOB U A-TPYIII, a TaKkKe CBOMCTB 00pa3yeMBbIX
HWMHU BBICHIUX OKCUIAOB U THAPOKCHUIOB,

xapakmepu3zoeamay:

— XHMMHYECKHE 3JIEMEHTHI (0T BOJOpOJA /10 KaJbllMsl) Ha OCHOBE MX MojoxkeHus B Ileprogmueckoil cucreme xumuueckux snemeHtoB [, U.
MenpeneeBa 1 0COOEHHOCTEH CTPOEHUS X aTOMOB;

— B3aMMOCBSI3b MEXK/y COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH HEOPTAaHUYECKUX BEIECTB;

— XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB (IIPOCTHIX BEIIECTB — METAIJIOB U HEMETAJUIOB, COCTUHEHUH —
OKCH/JIOB, KUCJIOT, OCHOBaHHM, aM()OTEpHBIX OKCUIOB U THIPOKCHUIOB, COJIEH);

onpeoenamo:

— COCTaB BEILIECTB 10 UX GopMmysam;

— BQJICHTHOCTb U CTENEHU OKUCIIEHHUS 3JIEMEHTOB B COC/IMHEHUH;

— BUJbBI XUMHUYECKOH CBS3U B COCINMHCHUAX,

— TUIIBI KPUCTAJNTNYCCKUX pCIJ_IéTOK TBép,Z[BIX BCIICCTB,
12



— IPUHAJJIEKHOCTh BEMIECTB K ONPEACIIEHHOMY KJIACCy COEAUHEHHUI;

— TUIIBI XUMHUYECKHUX PEaKIIHii;

COCmagnamo:

— CXEMBbI CTpoeHus1 aToMOB nepBoIX 20 anemenToB [leprnoanueckoit cucremsl J. . Menpeneena;

— (opMyJIIBI HEOPTaHMYECKUX COSAMHEHUI N3YYEeHHBIX KJIACCOB;

— YpaBHEHHUS XMMHYECKHUX PEaKIIHii, B TOM YHCJI€ U OKHCIUTEIbHO- BOCCTAHOBUTENLHBIX, C IIOMOIIBI0 METO/Ia 3JIEKTPOHHOTO OajaHca;

be3onachno oopawamuca:

C XUMUYECKOU MOCY0U U 1abopaTOPHBIM 000PYAOBAHUEM;

nPOBOOUMb XUMUYUECKUTL IKCHEPUMEH:

— MOATBEPKAAIOMINN XUMUYECKUN COCTaB HEOPTAHUYECKUX COSAMHEHU;

— MOATBEPKIAIOIINN XUMUYECKUE CBOWCTBA U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

— M0 MOJYYEHHI0, COOMPAHUIO U PaClO3HABAHUIO Ia3000pa3HbBIX BEIECTB (KUCIOPOAa, BOJAOPOIA);

GHIUUCTIAMD:

— MacCOBYIO JIOJIF0 XUMHYECKOT0 AJIeMEHTa M0 (OpMyJie COeTMHEHUS;

— MaccoOBYIO JIOJIIO BEILECTBA B PaCTBOPE;

— Maccy OCHOBHOT'O BEIIECTBa 10 H3BECTHOM MaCcCOBOM J0JIH MPUMECEIi;

— 00BEMHYIO J10J110 KOMIIOHEHTA ra30BOil cMecH;

— KOJIMYECTBO BEIIECTBA, 00HEM UM MacCy BEIIECTBA MO KOJUYECTBY BEIIECTBA, 00BEMY MM Macce peareHTOB, WK MPOYyKTOB PEaKIUY;

UCNOb308aMmb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA 8 NPAKMUYUECKOT

0esamenbHOCHU U NOBCEOHEEHOU IHCUSHUL:

— 117151 6€301acHOro 0OpalleHys ¢ BElIeCTBAMU M MaTepualaMy B IOBCEIHEBHOM JKM3HU U TPaMOTHOTO OKa3aHUS MEPBOW MOMOILHU MPH 05KOTax
KHCJIOTaMU U LIEJI0YaMu;

— 17151 OOBSCHEHUS OTJIEIBHBIX (DAKTOB M MPUPOIHBIX SIBJICHUM;

— JUTSL KPUTUYIECKOM OIIEHKU HH(OPMAIINH O BEIIECTBAX, UCIOIb3yEMBIX B OBITY.

BhInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

XapaKTepu30BaTh OCHOBHBIE METOIbI TO3HAHUS XUMUYECKUX 0OBEKTOB: HAONII0IeHNE, H3MEPEHUE, DKCTIEPUMEHT, MOJEIMPOBAaHHUE.

pa3ianyaTh XUMUYECKHE OOBEKTHI (B CTATHUKE):

— XMMHMUYECKHE JIEMEHTHI U MPOCTHIEC BEIIECTBA;

— METaJUJIbl U HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTh MPUHAAIIEKHOCTH

TaKUX OOBEKTOB K TOM WM MHOU TPYIIIE;

— TUAPOKCHUBI (KHCIIOPOACOoAepKaIlne KUCIOThI, OCHOBaHHUs, aM(pOTEepHbIE THIPOKCHUIbI);

— OKCH/IBI HecosieoOpasyroliue u coneodpasyrolue (KUCIOTHbIE, OCHOBHBIE, aM()OTEPHBIE);

— BaJICHTHOCTh U CTETIEHb OKUCIICHHUS;

— CUCTCMATUUICCKHUEC U TPUBUAJILHBIC TCPMHUHBI XUMHYECKOMN HOMCHKIJIATYPBbI;
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— 3HAKOBYIO CHCTEMY B XMMHUU (3HaKU U (HOPMYIBI, HHIEKCH U KO3((UIUEHTHI, CTPYKTYPHBIE U MOJIEKYJISIPHBIE (POPMYIIBI, MOJIEKYJISPHBIC
yYpaBHEHMsI peakiyii, 0003HaYEeHUs CTETIEHU OKUCIIEHUS U 3apsijia HOHA B OPMYJIe XMMUYECKOTIO COSIUHEHMS);

pa3ianyaTh XUMUYECKUE OOBEKTHI (B AMHAMUKE):

— OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE PEaKIUH;

— CXEMBI U YpaBHEHUS] XUMUYECKUX pEaKLUii;

COOTHOCHTb:

— JK30TEPMHUUECKHE PEAKLIUHN U PEAKLIMU TOPEHUS;

— KaTaJINTUYECKUe U (PepMEHTATUBHBIEC PEAKIIUN;

— MeTaJljl, OCHOBHBIN OKCHJI, OCHOBAaHUE, COJIb;

— HEeMeTaJlJI, KUCJIOTHBIN OKCUJ, KUCIIOTa, COJb;

— CTpPOEHHUE aToMa, BUJI XUMHUECKOH CBSI3U, THIl KPUCTAINIMYECKON PEIIETKY U (PU3HUECKUE CBOMCTBA BEIIECTBA;

— HaXO0’KJICHUE 3JIEMEHTOB B IIPUPOJIE U IPOMBIIIJIEHHbIE CLIOCOOBI UX MOIYYECHHUS;

— HE00X0IMMOCTh XUMHUYECKOTO MTPOU3BO/ICTBA M TPEOOBAHUH K OXpaHE OKPY)KAIOIIEH CPEe/IbI;

— HE00X0IMMOCTh PUMEHEHUS COBPEMEHHBIX BEILIECTB U MaTEPUAIOB M TpeOOBaHUS K 3/I0pPOBbECOCPEIKEHUIO;

BBIIBUTaTh U DJKCHEPUMEHTAJIBHO IIPOBEPSITh THUIIOTE3bl O XUMHUYECKHMX CBOMCTBaX BEIIECTB HAa OCHOBE HX COCTaBa M CTPOEHUS U
IPUHAAIIEKHOCTHU K ONpeeIEHHOMY Kiaccy (IpyIiIe) BeLeCTB;

IPOrHO3UPOBATh CIOCOOHOCTH BEIIECTBA IMPOSBIATH OKHUCIUTEIbHBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YYETOM CTEHEHEM OKHMCICHUS
2JIEMEHTOB, BXOASIINX B €0 COCTAB, a TAKXKE MPOJLYKTOB COOTBETCTBYIOIUX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN;

COCTaBJISITh YPAaBHEHUS PEAKIMM ¢ yYaCTHEM TUIIMYHBIX OKUCIUTENEH 1 BOCCTAHOBUTENIEH HAa OCHOBE 3JIEKTPOHHOIr0 OanaHca;

IPOBOJUTH PACUETHI 10 XUMHUECKUM (POpMyJiaM U ypaBHEHHUSM:

— JUIsl BBIBO/IA (DOPMYJIBI COETUHEHUS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— [0 MPUTOTOBJIEHUIO PAacTBOPA C UCIOJIb30BAHNEM KPUCTAJIIOTHIPATOB;

— C UCIOJIb30BaHUEM MOHATUHN «KMOJbY, «MMOJIbY, «4UCIIO ABOTaapoy;

POBOJUTH XUMUYECKHH HIKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOJIIOICHUEM MPaBHII

TEXHUKHU O€30MaCHOCTHU:

— I10 YCTaHOBJIEHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOT'O COCTaBA COEIMHEHUS;

— IIPH BBIMTOJIHEHUH UCCIIE0BATEIBCKOTO MPOEKTA;

— B JIOMAILIHUX YCJIOBUSX;

UCIIOJIb30BaTh MPHUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH JJISl BBIMOJHEHHUS] MPOEKTOB M y4eOHO-HCCIEA0BATENbCKUX 33/a4 IO HU3YyYEHHIO
CBOWCTB, CITOCOOOB MOIY4YEHUS U Paclio3HaHNs BEIIECTB;

OTpeAeNATh UCTOUHUKM XUMHUYECKON HMH(pOpManuu, MPEICTaBiIsITh CHHCOK HMH(GOPMAIMOHHBIX PECYpCOB, B TOM 4YHCIE€ U Ha UHOCTPAHHOM
A3bIKE, TOTOBUTH MH(POPMALIMOHHBIN MPOAYKT U MIPE3EHTOBATH €r0;

O0OBEKTUBHO OLIEHUBATh MH(POpPMAIMIO O BEUIeCTBaX M XMMHUYECKHX Ipoleccax, KPUTHUYECKH OTHOCUTCS K ICEBJOHAy4yHOW HH(popMaluw,
HEe100pOCOBECTHON peKlaMe B CPEJICTBaX MacCOBOM MH(popMarumy;
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CO3aBaTb MOACIIN U CXCMBbI JJI pCUHICHUA y‘-ICGHBIX M IIO3HABATCJIbHBIX 3aJa4.

HNEJATOI'MYECKUE TEXHOJIOI'NHU, UCITOJIB3YEMBIE B ObYYEHUU XUMHUU
VYuurteiBas crenuuky oOydaroluxcs U BO3pacTHbIe OCOOCHHOCTH Hambosiee MPUeMIIEMbIME TEXHOJIOTUAMU ISl UCTIOJBb30BAHUS B y4eOHOM
IIPOLIECCE JIJISl MEHSI CTaJIM:

1) HccaenoBarebckasi TEXHOJIOTHA

XapakTepHOU 4epTOi UCCIIeI0BATEIbLCKON TEXHOJIIOTHH SIBISIETCS CIOCOOHOCTh YYEHUKA MPOCKTUPOBAThH MPEICTOSIIYIO I€ITeIbHOCT, OBITh €€
CyOBEKTOM.

BaxxupIMu BU1aM# HCCIIEIOBAaHUN 00YJAIONTUXCS IO XUMHUU SIBIISTFOTCSI:

- pellleHrne XUMHYECKUX, XUMUKO-3KCIIEPUMEHTANIbHBIX, GPU3UUYECKUX U XUMHKO-TEXHOJIOTHYECKUX POoOiieM;

- pelieHre KaueCTBEHHBIX XMMUYECKUX 3a71a4;

- HICTOPUKO-TIOMCKOBAsl UCCIIEA0BATENbCKAs JEATEIbHOCTD, IOJrOTOBKA MPOEKTHBIX 3aJaHU;

- CaMOCTOSTEIbHOE IPOrHO3UPOBAHUE U MOJIETMPOBAHUE XUMUYECKUX PEAKIUIl U ITPOLIECCOB;

- IPOEKTHAsl IEATEIbHOCTh HA OCHOBE UMHUTAIIMU U MOJEIUPOBAHMS IPOU3BOICTBEHHBIX MTPOLIECCOB.

2) MopnyJ/ibHasi TeXHOJIOTUSI

[enbro MOIYTBHOM TEXHOJIOTHU SIBISIETCSI COICIHCTBHE Pa3BUTHIO CAMOCTOSITENIBHOCTH OOYYarOIIMXCS, MX YMEHHs paboTaTh C Yy4eTOM
WH/IMBUYAIBHBIX CIIOCOOOB MpOpabOTKH y4yeOHOro wmarepuana. Bech mpomecc MOIYIBbHOTO OOYYEHHSI CTPOMTCS Ha OCHOBE OCO3HAHHOTO
[[eJIeTIoNaraHusl U caMmollelenoiaraHusl ¢ uepapxuei ONMKHUX (3HAHUWS, YMEHUS, HABBIKM) M MEPCHEKTUBHBIX (Pa3BUTHE CIIOCOOHOCTEW JMYHOCTH)
uenei. [IpuHIMN MOYIBHOCTH MPEIOoaraeT HeIbHOCTh U 3aBEPIIEHHOCTD, TOJIHOTY U JIOTHYHOCTh MOCTPOEHUS €AMHUIl y4eOHOT 0 MaTepualia B BUJE
OJIOKOB-MOJIyJIeH, BHYTPH KOTOPBIX Y4EOHBIN MaTepuall CTPYKTYPUPYETCS B BUJE CUCTEMbI YU€OHBIX JIEMEHTOB

3) IlpoexkTHAsI TEXHOJIOTUSA

CyIIHOCTh TEXHOJIOTUU MTPOEKTHOM AESITETbHOCTH — CTUMYJIUPOBATh HHTEPEC PEOSAT K OMpPEIeICHHBIM pobiieMaM, IPeNoaraloliuM BlaeHHue
OTIpeIeNIEHHOW CyMMOM 3HaHMM M yepe3 MPOEKTHYIO AEATEIbHOCTb, MPEeIyCMaTPUBAIOIIYIO pelIeHHe MpoOieM, MoKa3aTh NPAaKTUYECKOe NMPUMEHEHHU e
MOJIyYEeHHBIX 3HaHWI. Yare Bcero, MpoeKThl UMEIT KOMIUIEKCHBIA XapakTep, codyeras B ce0e HECKOJIbKO BHJIOB (HAMpHUMeEp, MCCIEN0BATEeNbCKUN +
MIpaKTUKa-OpUEHTUPOBaHHBIN). [IpoekT, B OCHOBHOM, paccMaTpUBaeTCs KaK JAUJAKTUYECKUIN SKBUBAJIEHT HAyYHOTO MCCIIEIOBAHUS U ONpEeNsieTcs Kak
JesITeNbHOCTh IIKOJbHUKOB, OOBEAMHEHHBIX OOIIel uaeel HM3ydyeHHs U TOWCKAa pELICHUS KOHKPETHBIX MpoOJieM MpH HEMOCPEICTBEHHOM HUX
B3alMO/JICHCTBUH C COLIMATIBHBIM OKPYKEHHEM.

3) Pa3BuBaomiee o0yueHue - TEXHOJOTHS, IPH KOTOPOU pa3BUTHE UEIOBEKA SIBISETCS HE MOOOYHBIM MPOIYKTOM, a MPSMOW U TIaBHOU
1enbio. OCHOBHBIMU OCOOCHHOCTSIMU 3TOM TEXHOJIOTHH SBIISETCS TO, YTO OOydaroUuiicss mpeBpamiaercs B CyObeKTa MO3HABaTENbHOM JESITeIbHOCTH,
pa3BuBaeTcs Ha (HOPMHUPOBAHUHM MEXAHM3MOB MBIIUICHHS, a HE dKcIuTyaranuuu namsti. CyTh pa3BUBAIONIETO OOYYEHHS — B CO3JIAaHUU YCIIOBUH IS
pa3BuTHA ydyamierocs, (GOpPMUPOBaHUS Yy HEro MNOTPEOHOCTH U CIIOCOOHOCTH CaMOpa3BUTHIO, HMX MAaKCUMallbHOM peanu3anuu. TexHomoruu
pa3BHUBAOIIETO OOYYECHUS JOJKHBI AaTh YUAIIMMCS HABBIKH MOMCKOBOM JESITETFHOCTH MO PEIICHUIO0 HOBBIX MPOOIIEM.

4) TexHo10rMsl PAa3HOYPOBHEBOI0 00y4eHHUs
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Omna OasupyeTcs Ha MEAArOTHYECKOM MapaaurMe, COrJIACHO KOTOPOW pas3sindyMs OCHOBHOM MAaccChl OOYYaloIUXCs MO YPOBHIO 00Yy4aeMOCTH
CBOJATCS IIPEXkKAE BCErO KO BPEMEHHU, HEOOXOUMOMY YYEHMKY JJIsl YCBOCHHUs ydeOHoro marepuaina. Llenb 3Toll TeXHOIOrMM — 00ecreduTh yCBOCHHE
y4eOHOT0 MaTepuana KaxabIM yYeHHKOM B 30HE €0 OMKaiIero pa3BuTHs Ha OCHOBE 0COOEHHOCTEH ero CyObeKTHOTO OTbITA.

5) Keiic-TexHosorus

[{enpro 3TOM TEXHOJIOTUM SBJIETCS: CO3/1aHUE U PAa3BUTHE JIMYHOCTHOM BAPUATUBHOW M JMHAMUYECKOW MOJEIIN MBIIIJIECHUS, OPUEHTUPOBAHHOU
Ha BBIPAOOTKY NPAKTUYECKUX PEIICHUH NPeo10JeHUs] KOHKPETHONW CUTYyalluu; akKTUBU3ALUs 3HAHUH, 3aKpeIuIeHe IPUEMOB BJIAJIEHUSI UMU JI0 YPOBHS
YMEHUH; pa3paboTka MapuIpyTa J0y4YUBaHHUS OTKPhIBAEMBIX POOEIOB 3HAHUA.

6) TexHoJI0rHsI IPOrPAMMMPOBAHHOI0 00y4eHUSI XUMHUH

3TO CaMOCTOSITEJIbHOE M3y4yeHHE Yy4eOHOro Marepuaja ydallUMHCS IO IOIIaroBOW MporpaMMeé M B HMHJMBUIYaJbHOM TEMIIE, PE3YJIbTaThl
KOTOPOH JIETKO JUarHOCTUPYIOTCS U oleHuBaroTcs. CpencTBaMu MpOrpaMMHUPOBAHHOTO OOYYEHUsl XMMUU SBJSIFOTCA: [IPOrpaMMHUpPOBaHHbIE ITocoOus,
[IPOrpaMMHUPOBAHHBIE JIONOJHEHUS K y4eOHUKaM, IPOrpaMMUPOBAHHbIE COOPHUKH 3aJa4 U YIPaXHEHHUH, porpaMMHpPOBAaHHBIE SKCIIEPUMEHTAIIbHBIE
IIPAKTUKYMBI, pabodne TeTpaau U COOPHUKH TECTOB.

7) NudopmanuoHHO-KOMMYHHKAIHOHHBIE TEXHOJIOTHH

OTa TEXHOJIOTHA IOAPA3yMEBAET MCIIOIB30BAHUE PA3JIUYHBIX IIPOTrPAMMHO-TEXHOJIOTMUECKUX KOMIUIEKCOB IIO IIPEAMETY B KadecTBe
AJIEKTPOHHBIX MYJIBTHUMEAMUHBIX MOCOOMI; KOMITBIOTEPHBIX OOYUYAIOMINX U TECTUPYIOIIUX CHCTEM, CPEJCTB HArJISIIHOTO MPEACTaBICHUSI HH()OPMAIIHH.
Taxoke ucnosb3yercs NPUKIIaAHOE IPOrpaMMHOI0 0OecrieueHue Ui CO3/1aHusl YUUTENIeM COOCTBEHHBIX 00YyUYaIOIIMX MPOTrPaMMHBIX ITPOJYKTOB.

8) TexHosorus passutusi Kpurnueckoro mpoiuienus (TPKM)

OTa TeXHOJOIUs MPOAYKTUBHA JIUIIIb TOT/IA, KOTJA IIKOJbHUKHU 00JIaAat0T KpUTHYECKUM MbIluIeHneM. OpHeHTalHs Ha KpUTUYECKOEe MBIIIJICHUE
IpenroiaraeT, 4ro HUYTO HE MPUHMMAeTcs Ha Bepy. KpuThueckoe MBIIIJIEHHE — 3TO CIIOCOOHOCTh CTABUTh HOBBIE BOINPOCHI, BBIPAOATHIBATH
pa3HooOpa3Hble apryMEHThI, IPUHUMATh HE3aBUCUMBbIE ITPOAYMAaHHbIE PEILICHHS.

9) 310poBbecOeperaromme TeXHOJIOTMH

ITon 3nopoBbecOeperaroleii 0Opa3oBaTeIbHONM TEXHOJOTMEHW MOHMMAIOT CHCTEMY, CO3JAOUIYI0 MaKCUMAaJIbHO BO3MOXKHBIE YCIOBHS IS
COXPAHEHHUs, YKPEIUUIEHUs] U Pa3BUTUS JYXOBHOI'O, SMOLMOHAJIBHOTO, WHTEIIEKTYAIbHOIO, JINYHOCTHOTO U (PU3MYECKOTO 3JI0POBbSI BCEX CYOBEKTOB
o0pazoBaHus (00yyaromuXxcs, He1aroroB u ap.). B aTy cucremy BXoaur:

- HCIOJIb30BaHHE JAHHBIX MOHHUTOPUHIA COCTOSIHUSA 3/10pOBbsS OOYyYaromMXcs, IPOBOAUMOIO MEIMIIMHCKMMHM pPaOOTHUKAaMHU, U COOCTBEHHBIX
HaOJI0ACHUH B MpolLiecce pealn3anuy 00pa3oBaTeIbHON TEXHOJIOTHHU, €€ KOPPEKIIHs B COOTBETCTBUU C UMEIOIMMUCS TaHHBIMH;

- y4eT OCOOEHHOCTEH BO3pPAaCTHOTO PAa3BHUTHs IIKOJLHUKOB M pa3paboTka 00pa3oBaTEIbHOM CTpPATErwH, COOTBETCTBYIOMIEH OCOOCHHOCTSIM
NaMsTH, MBIIIICHUS, PA00OTOCIIOCOOHOCTH, aKTUBHOCTH U T.J[. 00YyUYAIOIIUXCsl JTAHHOM BO3PacTHOW IPYIIIBI;

-co3JlaHue 0JaronpUsTHOTO 3MOIMOHAIIBHO-TICUX0JOTHYECKOro KJIMMaTa B Mpoliecce peaan3aluy TEXHOJIOTHH.

10) HrpoBbie TEXHOJI0THH

Hcnonb30BaHue Urp Ha ypokax - HE0OX0AMMOE yCIOoBUE pa3BUTHUS oOydaromuxcsi. KoHeuHo, Hapsy ¢ pelieHueM WUTIOCTPUPOBAHHBIX 3a/1ad U
CO3JIaHHEM TOJIOKUTEIBHOW 3MOIIMOHAIBHON OKPACKU Y4eOHOH JesITeIbHOCTH, JII00ble 00yJaroIye Urphl TOJKHBI UMETh OOJIBIIYIO CO/IEPIKATENBbHYIO
U MO3HABaTENIbHYI0 HACBIIIEHHOCTh, HAYYHOCTh. B CBSI3M C yCHJIEHHEM Pa3BUBAIOLIEIO acleKTa BO3MOXKHA 11eb: (POPMHUPOBAHME HAYAJIbHBIX YMEHHI
NPEINPUUMUUBOCTH y oOydarommxcs. Eifl cOOTBETCTBYeT YpOK AEJIOBOrO OOIIEHUS M Takue ero (opmbl, Kak JeloBas WMrpa, AUCKYCCHSA, YPOK
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TBOPYCCKOI'O MPOCKTUPOBAHUA U AP. Hx ucrnonap3oBaHue AACT MOJIOXUTCIBbHBIC PC3YJIbTAThl HA MPAKTUKC. I[CHO B TOM, YTO KaXXaas H3 (bOI)M YpoOKa:
JIEKIUA, CCMUHApP, IPaKTUKYM, UI'pa, MOI'YT UMCTb pa3HbIC LICJIHU, a IIOTOMY BIIMCBIBAIOTCS B JIOTHUKY CUCTEMBI 3(1)(1)CKTI/IBHI)IX yLIe6HBIX 3aHATHH 10 TEME,
pasacilty, Kak B HA4YaJIC U3YUCHUSA, TaAK U HA APYTHUX 3TAllaX OBJIAACHUA yT-Ie6HBIM MaTCpHuajIoM. Bce 3aBucur ot TOT'0, KakKas LCJIb 6yz[eT AOMUHHPOBATH
Ha JaHHOM y‘le6HOM 3aHATHH.
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