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Paszpnen 1. KoMmmuieke 0CHOBHBIX XapaKTePUCTHK 00pa30BaHUA
1.1. ITosicHUTeJIbHAA 3alIMCKA
Pabouas mnporpaMma 1O Kypcy BHEYPOUHOM  AEATEIBHOCTH «XHMHYECKas
Koutabopauus Ha MPaKTUKE» COCTaBjieHa IS oOyuaromuxcss 9 KiaccoB
0011e00pa30BaTEIbHOM HIKOJIBI, C YYETOM ClienU(PUKN 00pa3oBaTeIbHON OpraHu3aliu
U KOHTUHTeHTa oOyyatouiuxcs. [Iporpamma onupaercs Ha CleIyOUMe HOPMATUBHbIE
JOKYMEHTBI:
v ®epepanbubiii 3akoH or 29.12.2012 r. Ne273-®3 «O6 o6pa3oBaHuu B
Poccuiickont @enepaunmn» ¢ U3MEHEHUSIMU;
v ®I'OC 00O, yTBepKIeHHbI MpUKa3oM MUHHCTEPCTBA OOpa3OBaHUSA U
Hayku P® ot 17.12.2010r. Nel897 «O6 ytBepxkaenun GI'OC OOO»; ¢
JOTIOHEHUSIMU W U3MEHEeHMsIMU (mpuka3z oT 29.12.2014r. Nel644 «O
BHECEHWU HW3MEeHeHUN B mpuka3 MwunobOpazoBanus P® ot 17.12.2010r.
Nel1897 «O6 yreepxaenun GI'OC OOO0y»);
v' VueOHblli 1ad  00IIeo0pa3oBaTellbHBIX  yupexaeHuii  Poccuiickoi
deneparuu, yrBEpKAEHHBIN MpukazoM MuHoOpa3oBanusi PO
v' Tocobue «OCHOBBI IPOEKTHOM AEATENLHOCTH IIKOILHUKA» (aBTOPLI I'0i1y6
I'.b., Ilepensiruna E.A., UypakoBa O.B., Camapa, 2018)
[Iporpamma  «Xumudeckass — Koyutabopanust  Ha  [pakTHKE»  SIBISETCS
MOIU(PULIMPOBAHHOI.
HanpaBieHHOCTH NPpOrpaMMbl — OOILENHTEIIIEKTyaJIbHAS.
YpoBeHb 0CBOCHM S IPOrPAMMBI — CTAPTOBBIM.

AKTYaJIbHOCTb M HOBM3HA NPOrPaMMbl

[IporpaMmma BHEYPOYHOM JEATEIBHOCTH «XHMHYECKass Kojuiabopamus Ha
NpaKTUKE» TMpeaHa3HaueHa g oOydarommuxcs 9 KI1accoB, JKENAIIUX 3aHUMAThCS
ouonorueit. I[lpuobmienne ydamuxcsi K OCHOBaM HAay4YHOTO IMO3HAHHUS U TBOPUYECTBA
o0OecreuynBaeT MIMPOKUA HHTEIJICKTyalbHBIA (DOH, HA KOTOPOM MOMKET pa3BUBATHCSA
mpolecc  camooOpa3oBaHUs,  Pa3BUTHE  TO3HABATEIbHOW  AKTUBHOCTH U
npodecCHOHATLHON OPHEHTAIINH.

ConepxaHue MNporpaMMbl MO3BOJISIET Yy4YAlIMMCS [0 MEpe H3Y4YeHHUs Kypca
BBITIONTHATD U M3y4aTh OMOJIOTHIO OJarogapst HHPOPMAIIMOHHBIM TEXHOJIOTHSIM.

B pe3synbrate ocBO€HUSI YMEHUIM ¥ HABBHIKOB MOHMMAHMS CMBbICIA OMOJIOTMYECKHUX
TEPMHUHOB Ha YPOKax, BO BHEYPOUHOU JEATEIbHOCTH K OKOHYAHUIO OCHOBHOM IIKOJBI Y
YYAIIUXCS] TPOUCXOIUT:

OBJIQJICHUE YHHUBEPCAIbHBIMU CIIOCOOAMH YYEOHOU NEATeIbHOCTH, YTO JAET UMITYJIbC K
CaMOpPa3BUTHIO, CLIOCOOHOCTH K aHAIMU3Y, LIeJENoNaraHiio, OpraHu3aliuu, KOHTPOJIIO U
CaMOOLICHKE;



(opMupoBaHUE Pa3zHOOOPa3HbIX YMEHHMA M HaBBIKOB PaOOThl C KHUIOM M JAPYTUMHU
MCTOYHUKAMHU MH(POPMALINH;
(opMHUpOBaHUE YMEHHMI UM HABBIKOB, CBS3aHHBIX C KYJIbTYpOH YCTHON M NMUCBMEHHOU
peuH, KyJIbTypOil ONMOHUPOBAHUS U BEACHUS AUCKYCCHM, MyOJIUYHBIX BHICTYIICHUN;
(bopMHUpOBaHUE COLMAIBHOTO ONBITA YYaIlUXCSH B TPYyJA€ M OOIIEHHUH, TMOBBIIICHUU
COLIMAJIBHOI'O CTaTyca.
dopma 3aHATUHI

KoHcynpranmuu, npakTUKyMBl.

dopMa KOHTPOJIA:
MHoroBapuaHTHOE pa3HOYPOBHEBOE TEMATUUYECKOE U KOMOMHUPOBAHHOE TECTUPOBAHUE,
caMOCTOsITEeNIbHAs paboTa yyaluxcsl Ha ypoKe U JJoMa.

1.2. Ilesiu 1 3212494 MPOTrPaMMbI
Heas mporpamMmmbl — o0yueHHE NPAKTUYECKOM XHMHUH, Pa3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33PEHUS M JIMYHOCTHOM MOTHBAIUU K
MO3HAHUIO Yepe3 MCCIIEI0BATENIbCKYIO JESITENIbHOCTh B MPOIECCE H3YUCHHUS
XUMHH.
3agauu:
Oobyuarwmmue:

® JaTh MpEJCTaBICHHE 00 OCHOBHBIX MOHITHIX HEOPTAHUUECKON XUMHUU —

aToMax, HOHaX W MOJIEKYJlaX; O KJIaCCHU(PUKAIMH HEOPraHUuICCKUX

COCTMHCHHIA Ha KUCJIOThI, OCHOBAHUSI U COJIH;

e 00ydYUTh OCHOBaM NPAKTHYECKON XUMUU: aHAIN3Y U CHHTE3Y;

® HAYYUTH MPUHITUIIAM H METOJIUKE MTPOBEICHUS UCCIICIOBATEIHCKON pabOTHI;

e 0o0yunTth paboTe C XUMHYECCKUMH pEaKTHBAMHU W IPUOOpaMH,

IIPOBEJICHUIO MPOCTEUITUX Ta0OPATOPHBIX OINEpaIuii: HarpeB, MEeperoHka,

AKCTpaKius, GUIBTPOBAHUE, B3BEIINBAHUE U T.1I.;

® O03HAKOMHUTHh C TPOUCXOKJICHHEM W pPa3BUTUEM XHUMHH, HCTOpUEH

MIPOUCXOXKICHUSI XUMUYECKUX CHUMBOJIOB, TEPMUHOB, TIOHSTHIA;

® [I03HAKOMHTH CO CTAPUHHBIMU SKCIIEPUMEHTAMH;

® Hay4YHWTh CaAMOCTOSTEIHLHO HamMedaTh 3ajady, CTaBUTh IKCIICPUMEHT U

OOBSCHATH €T0 pe3yibTarT.

® [IOATOTOBUTH K U3YUEHUIO XUMHH Ha TIOBBIIIICHHOM WJIU YTITyOJIEHHOM YPOBHE.
Pa3BuBarwiue:

® pa3BUTHh HAOIIOJATEIHPHOCTD U UCCIIEIOBATEILCKU HHTEPEC K IPUPOTHBIM

SIBIICHUSIM;

® pPa3BHUTHh Yy 0OYYAIOMINXCS HHTEPEC K MIO3HAHUIO, K TIPOBEICHUTO

CaMOCTOSITEIILHBIX UCCJICIOBAHMIA,



® pPa3BHUTh AKKYPATHOCTb, BHUMATEIBHOCTh, CTPOIOCTh B COOJIIOICHUH
TpeOOBaHUMN TEXHUKU OE30MACHOCTH;

e BbIpabOTaTh NEPBOHAYATIBHBIE HABBIKK Pa0OTHI CO CHEUAIBHON
JIUTEPaTypou;

e chopmMupoBaTh U pa3BUTh MOJOKUTETBHYIO MOTHUBALUIO K
JanbHENIIEeMy U3YYEHHIO ECTECTBEHHBIX HAYK;

® pa3BUThH MMO3HABATENBHYIO U TBOPUYECKYIO AKTUBHOCTD;

® Pa3BUTh ICTETUYECKOE BOCHPUITHE CTPYKTYPhI, POPMYII XUMUUECKUX
AJIEMEHTOB, PE3yJIbTaTa COOCTBEHHOM AESITEIbHOCTH.

BocnuraresbHbIE:

® BOCIIMTAaTh KOJIJICKTHUBU3M,

® BOCIIMTAaTb HpaBHHBHBIfI IMoAXO0 K OpraHru3alu CBOCro 10Cyra,

® BOCIIMTaTb y6€)KII€HHOCTL B ITO3HABACMOCTH OKPYIKAOIICTO MUpPA U
H€O6XO}II/IMOCTI/I 9KOJIOTHYCCKHU I'PaMOTHOT'O OTHOIICHU:A K CPCIC

oOHUTaHM.
1.3. Conep:xanue nporpaMmmbl
YuebOnblii ni1an (34 yaca)
No Ha3zBanue pa3aesioB U Tem KoaunuyecTBo yacos
n/n Teopus IIpakTuka Bceero

1 BBeienue B nporpamMmmy 1 1 2
1.1 CobecenoBanue ¢ neTbMA. BBOoIHOE 1 1 2

3aHSTHE.

2 IIpeamer xuMun 4 4 8
2.1 [TonsiTHSI: aTOM, MOJICKYJIa, SJIEMEHT 1 1 2
2.2 dusnyeckue U XUMHUUECKHE SIBICHUS 1 1 2
2.3 YucThle BENIECTBAa U CMECH. 1 1 2

Paznenenue cmeceit
2.4 3aKOH COXpaHEHHS] MacChl 1 1 2
3 XuMHUYeCKHe peaKkiuu 2 1 3
3.1 IlonsiTHE O XUMHYECKOM 1 1 2
B3aHMOJICHCTBUH
BemectB
3.2 [TpuaIIMTIEL TpaduIecKoro 1 - 1
OTOOpaKEHUS
Peakmit

4 CoBpeMeHHoOe J1a0opaTOpHOE 1 1 2

o0opyaoBaHue

5 Pab6ora c razamu 2 3 5




5.1 PazButue xumun. OnsiThl JIX. 1 - 1
[Ipuctiu,
K.-B. [lleene
5.2 Bogopona, Kuciopog 1 aMmmMuak 1 3 4
6 HcTopust xummm. 1 3 4
JTanbl B U3yYeHHUHU ra3oB U
PacTBOpPOB
7 Pa6ora ¢ pactBopamu. Boga 4 5 9
7.1 [IoHsATHSI: pACTBOP M paCTBOPEHHE 1 1 2
[.2 Kpucramibt 1 1 2
7.3 [II€moun 1 KUCIOTHI 1 2 3
7.4 Conn 1 1 2
8 Xumus Bokpyr Hac. [Ipazaiauynasn 1 . 1
XUMHS
Hror 16 18 34




Coaep:xanue kypca (34 4.)

Pa3znen 1. BBenenue.

Tema 1.1. Cob0ecenoBanue ¢ 1eTbMHi. BBogHOE 3aHsITHE.
BoisicHeHue UCXOAHBIX TPEACTaBICHUM O TMpeaMeTe XUMUU U o0iacTu eé
MIPUMEHEHHS.
Texnuka Oe3omacHocTH. 3HAKOMCTBO ¢ rpymnmoi. Pacckas o conepxaHuu
porpaMmsbl nepBoro roga ooydenus. [IpaBuia noBeaeHus B 1a0OpaTOpPHUHU.
Ilpakmuueckan uacmso. TexHuka 0€30MaCHOCTH B pabOTe C XUMHUUYECKUMHU
peaKkTHUBaMH, DJICKTPOIIPUOOPAMH U HArpeBaTEIbLHBIMU MPUOOpaMHU.

Paznea 2. Ilpeamer xummm.
Tema 2.1. IloHsiTHSI: ATOM, MOJIEKYJIA, 3JIEMEHT.
[ITapocTtepxHeBass Moaeab MOJEKYJbl. BemiectBa Bokpyr Hac. Bo3HMKHOBEHUE U
pa3BUTHE TEOPETHUUECKUX MpeACTaBlIeHUA O BemiecTBe. CTUXUM ApPUCTOTENS U
aromucTtuka Jlemokputa. Pa3BuTre aTOMUCTUUYECKUX MpPECTaBICHUI B Tpyaax P.
boitns u JIx. {anpToHa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIICCTB.
Ilpakmuueckan uacmp. 3HAKOMCTBO C KOJUIGKIIMEH XMMHUUYECKHUX BEIIECTB.
[TocTpoeHne Mojeneld MOJIEKYJ pa3HbIX BEIIECTB.
Tema 2.2. ®u3nuecKkue 1 XUMHYECKHE SIBJICHHS.
SABnenus pusnyeckue u xumudeckue. ['openue cBeun. MzydueHue peakiiuu ropeHusl.

Ilpakmuueckaa uacms. [InaBnenue napaduna. M3rorosnenue ceeuu u3 napaduna
WU MbLa. AIXUMUS («30JI0TON JOXKIb» U MIUPUTHI).
Tema 2.3. UncTthle BemecTBa U CMECH.
[Tpuponnbpie cMecu — BO31yX, HepTh, MUHEpasbl. M3ydeHue KoIIeKIuii.
Ilpakmuueckan uwacmeo. IlpaBuna paboTel ¢ Becamu. BspemmBanwme,
IPUTOTOBJIEHUE CMECEN METalljla U HEMETAJLIa.
Pasjnesienue cmecei.
OuucTka BEUIECTB, MEPEKPUCTAILTU3ALINS.
Ilpakmuueckasa yacmsp. ONBITHI 110 Pa3/IEIECHUIO CMECEH.
Tema 2.4. 3aK0H coXpaHeHUsI MACCHI.
XUMUYECcKas peaklus Kak OTPaKEHUE 3aKOHA COXPAHEHHUSI MACCHI.
Ilpakmuueckaa uacmy. lIpuroronenue cmecu Jlemepu.

Pa3nen 3. XumMuuyeckue peakiuu.
Tema 3.1. I[loHsiTHe 0 XHMH4YECKOM B3auMoAeHCTBHM BewecTB. [Ipu3Haku
XUMHYECKUX peaknuii. HabmroneHne npu3HakoB XUMUYECKON pPEeaKIny.
Tema 3.2. IlpuHuunsl rpaguueckoro orodopamxeHuss peakuuid. XUMUYECKUE
YpaBHEHHSI.



Ilpakmuueckan uacmsp. llpoBeeHue NPOCTEHIIMX ONBITOB, BBISIBICHUE WU
ONMHCAaHHE OCOOCHHOCTEN MPOTEKAHMSI Pa3IMUHBIX PEaKLUM.
Paznen 4. CoBpemeHHOe J1aOopaTOpHOE 000py/10BaHKE.

[IpuHunel paboTbl 00OPYAOBaHUS XHUMHUYECKOM J1Ta0OpaTOpUMU: MATrHUTHBIE
MEIIAJKU; BEChl MEXaHWYECKHE J1abOpaTOpHbIE, TOPCUOHHBIC, AHAIUTUYECKUE;
BBITSDKHOW IKad; My(denbHast neysb.
Ilpakmuueckasn uacmp. Vcnonb3oBaHue 000pyIOBaHUA i IPOBEICHUS
nabopaTopHbeIX pabor. Pabora ¢ ueHTpudyroi, MHUKPOCKONOM, MArHUTHOU
MEILIAJIKOM.

Pa3zpnen S. PaGora ¢ razamm.
Tema 5.1. PazBurue xumuu. Onbitsl k. IIpuctian, K.-B. [leeJte.
«JlecHoil ra3» u crocoObl «yJIy4IICHHUS» BO31yXa.
Ilpakmuueckas wacms. OnbiThl ¢ CO2 u Oz. Texnuka 6e30nacHOCTH MpuU padoTe C
razamu.
Tema 5.2. Bonopoa, Kucjaopoa, aMMHAaK.
[TonaTue uncrotsl ra3a. ' pemyunit ras. ItorHocTs rasa.
Ilpakmuueckan wacmes. IlonyyeHre BOgOpo1a, KUCIOPOa 1 aMMHaKka. Mzmepenue
IJIOTHOCTH rasa.

Pa3zpnen 6. UcTopusi XumMuu. JTanbl B U3yYeHUHU Ia30B U PACTBOPOB.
Uctopusa Tpanchopmaly MpeacTaBIeHUN yUEHBIX O CTPYKTYpe Tra3z000pa3HbIX
BEIIECTB W TEOpUHM pacTBOpoB. HM3yuenue cocrtaBa Bo3ayxa. Otkpbeitusa [l.
Pesepbopna, A. JlaByasee u ['. KaBenauma. Pa3Butrue Teopuu ropeHus.
Omnposepxenue Teopun (uiorucrona. Teopuu pactBopoB C. Appenuyca u Jl. WM.
Menneneesna.

Paznen 7. PaGora ¢ pactBopamu. Boja.
Tema 7.1. IloHsiTHSI pACTBOP U PacTBOpPEHME.
TsEpnpbie, )xuakue, ra3000pa3Hble pacTBOPHI. Hackimennbiii pactsop. HeHachIeHHbBIT

pacTBOp. IlepechiieHHbIN pacTBOpP. PacCTBOPUMOCTS.

Ilpakmuueckasn yacms. [lpUroroBiieHHE pacTBOPOB W3  JKHUIKOIO
CTEeKIa

«Heoprannueckuii Jiec — 3araIo4YHbli U MPEKPACHBIN».

Tema 7.2. Kpucraisl.

Kpucrannmzanusa u3 nepecpllieHHbIX PaCTBOPOB.

Ilpakmuueckaa uacme. BplpalmiMBaHue MOHOKPHUCTAUIOB W3 HACBIIIEHHOTO
pactBopa.

[Tonyyaem u pucyeM KpHCTaIbl pa3HON (HOPMBI.

Tema 7.3. LH1é109M U KUCIOTHI.
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PactBops! menoueit u kucnot. Boga B ¢pusuke, xumun u 6monoruu. [IpupogHsie

OCMOTHYECKHUE SBJICHUS.

Ilpakmuueckaa uacmb. YCTpaHEHHE KECTKOCTH BOJBL.  JJIEKTPOJIHUTHIL.

Juccoumanusi.

Tema 7.4. Coan.

Mmuoroo6pasue coneit. Coiu BOKpYr Hac, UX peakiuu. Kpacota XMMHUYECKHUX

pEaKILUH.

Ilpakmuueckasa ywacmp. Kpucranimzanus CoJIEd U3 KEITATUHOBBIX IUIEHOK.
Pasznen 8. Xumus Bokpyr Hac. llpazaHudnas Xummus.

[TpuHiMne! neficTBus QeilepBepKoB, XUMUUYECKUX 3MEH, TPaKOHOB, XJIOMYIIEK.

Ilpakmuueckaa yacmp. XUMUYECKHE 3MEU U IPpaKOHbI. POKYChI, OCHOBAHHBIE Ha

M3MEHEHNH LBETA pacTBOpa MpHu xumMuueckoi peakuuu. deitepBepku. MpuibHBIE

y3bIpH, O YEM OHU MOT'YT Paccka3arb?

1.4. Ilnanupyemble pe3yabTaThl

[Iporpamma  oOecrieunBaeT OCTHXKEHHE CIEIYIONIMX pPe3yJIbTaToOB
OCBOEHHUS MPOTPAMMBI JIOMIOJIHUTETLHOTO 00pa30BaHMUS:
JInuHoCTHBIE:
¢ c(hopMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHUIO, TOTOBHOCTh
U CIIOCOOHOCTH OOYYaIOIIUXCS K CAaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA
OCHOBE MOTHBAllUM K OOYYEHHMIO U TO3HAHHWIO, BBHIOOPY AaJIbHEHIIEro
oOpa3oBanus Ha ©0a3e OpPHUEHTUPOBKM B MHupe Tnpodeccuii u
npoecCHOHAIbHBIX  MPEANOYTCHUM,  OCO3HAHHOMY  IOCTPOEHUIO
WHJMBHUIYaJTbHON 00pa30BaTebHONW TPACKTOPUHM C YUYETOM YCTOHYMBBIX
MIO3HABATEIbHBIX HHTEPECOB;
® c(hopMUPOBAHHOCTH IEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;
® c(hopMUPOBAHHOCTH KOMMYHHUKATHUBHONW KOMIETEHTHOCTH B OOIIIEHUU U
COTPYOHUYECTBE CO CBEPCTHHKAMH, CTapliMMUd M MJIAJIIUMHU, B
o0Opa3oBaTeabHON, OOLUIECTBEHHO MOJIE3HOM, Y4eOHO- UCCIIEI0BATEIbCKOM,
TBOPYECKOM U JPYTUX BUJAX AEATEIbHOCTH;
® yMEHHE SICHO, TOYHO, IPaMOTHO H3JaraTb CBOM MBICIM B YCTHOW H
NUCbMEHHOU peur, MTOHUMATh CMBICJ MOCTABICHHOW 3a7]auM, BhICTPAUBATh
apryMEHTaII0, PUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI;
® IMPEACTABICHHE O XUMHUYECKONM Hayke Kak cdepe ueIoBedeCcKou
NEeATEeNIbHOCTH, 00 3Tamax €€ pa3BUTHS, O €€ 3HAYMMOCTH JJISI Pa3BUTHUS
MBUIN3ALINY;



® KpPUTUYHOCTb  MBIIJIEHUSI, YMEHUE  pACIO3HABaThb  JIOTUYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (paKTa;

® KpEaTUBHOCTb MBIIUICHUS, WHULHMATHBA, HAXOJYUBOCTH, AKTUBHOCTH

pU pelIeHUH SKCIEPUMEHTAIBHBIX U PACUETHBIX 33]1ay;

® yMEHHE KOHTPOJMPOBATH MPOIECC U Pe3yIbTaT yUeOHON HCCIeq0BaTEeIbCKOM
NesTENbHOCTH;

® CIOCOOHOCTh K AMOLIMOHATBHOMY BOCHPHUSITHIO XMMHUYECKUX OOBEKTOB,
3aJ1a4, pEUICHUM, PACCYKICHUN.

MeranpeaMeTHble:

® yMEHHE CaMOCTOATEJIbHO IUIAHMPOBATh  AJIbTEPHATUBHBIE MYTH
JOCTHXKEHUsl 1ieNied, OCO3HaHHO BbIOMpaTh Haubosaee 3PHEKTUBHBIE
CIoCOO0BI perieHus y4eOHbIX U MO3HABATEIbHBIX 33/1a4;

® yMEHHE OCYIIECTBISATh KOHTPOIb M0 Pe3yibTaTy U MO Crocoly nenHcTBUs

HAa YpPOBHE MPOU3BOJIBLHOTO BHUMAHHUA W BHOCUTh HEOOXOIUMBIE
KOPPEKTHBBI,

® YyMEHHME aJIcKBaTHO OIIEHWBATh TNPABUIBHOCTh WJIM OIIUOOYHOCTH
BBITIOJTHEHUS yueOHOM 3a1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE
BO3MOKHOCTHU €€ pelICHNS;

® OCO3HAHHO€ BJIAJICHUE JIOTMYECKUMH JEUCTBUSIMH  ONPEACIICHUS
NOHSTHM, OO0OOIIEHUs, YCTAHOBJIEHUS AaHAJIOTHH, KJIAaCCU(PUKALUU Ha
OCHOBE CaMOCTOSITEILHOTO BIOOpA OCHOBAHUN M KPUTEPHUEB, YCTAHOBJICHUS
POIIOBUIOBBIX CBS3EH;

® YMEHHE YCTAaHABIMBATh MPUUYUHHO-CJIEACTBEHHBIE CBSI3H; CTPOUTH
JIOTUYECKOE PACCyk AEHUE, YMO3aKII0UeHUE (MHAYKTUBHOE, NEAYKTUBHOE U
10 aHAJIOTUU) U BBIBOJbI;

® yMEHHE CO3/1aBaTh, MPUMEHSATH M MPeoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPENICTBA, MOJCIM U CXEMBI NJIsl PEIICHUs Y4eOHBIX H
MO3HaBaTENbHBIX 33724,

® yMEHHE OPraHHU30BBIBATH YYE€OHOE COTPYIHHUYECTBO U COBMECTHYIO
JNEATENBHOCTh C YYUTEJIEM H©  CBEPCTHHUKAMM: ONPEACHATH  LIEIH,
pacnpeneneHue QYHKIMN U poJIed yYaCTHUKOB, B3aMMOJICHCTBHE U OOIIHE
crocoObI paboThI; yMeHUE PaboTaTh B TPYIINE: HAXOIUTH 00IIIee PEIIeHNEe U
paspeniatb KOH(JIMKTBI HAa OCHOBE COIJIACOBAaHUSI MO3MIUNH M y4€Ta
WHTEPECOB; CIymaTh NapTHEpA; (OPMYIUPOBATh, APTYMEHTHPOBATH W
OTCTauBaTh CBOE MHEHUE;

e CchOpMHUPOBAHHOCTH y4eOHOM u 00IIIeTI0Ib30BATEIbCKOM
KOMIIETEHTHOCTH B OOJACTM  HKCMOJIb30BaHUS ~ MH(OPMALMOHHO-
KOMMYHUKalIMOHHBIX TexHosorui (MKT-koMneTeHTHOCTH);



® [IepBOHAYAJIbHBIE MPEACTABICHUS 00 UAEAX U O METOAAX XUMHUHU KakK 00
YHUBEPCAJIBHOM S3bIKE HAYKHM W TEXHHKH, O CPEICTBE MOIECIUPOBAHHUS
SIBIICHUU U TIPOLIECCOB;

® yMEHHE BHAECTb XUMHYECKYIO0 3a7adyy B KOHTEKCTe MpoOJIeMHOMN
CUTyalluu B IPYTUX JUCLUHUILINHAX, B OKPYKAIOIIEH )KU3HU;

® yMEHHE HaxXOJuTh B pPa3jIMYHbBIX HCTOYHUKAX HH(OpMaLHIO,
HEOOXOJIMMYIO ISl PELIEHUsI XUMUYECKUX Mpo0OJieM, U MPEACTABIATh €€ B
HNOHATHOM (opMe; NPUHUMATh pEUIEHHWE B  YCJIOBHUSX HENOJHON H
U30bITOYHOM, TOYHON U BEPOSITHOCTHON MH(POPMALINH;

® yYMEHHE NOHMMATh U UCIIOJIb30BATh XUMUYECKUE CPENCTBA HATIISAIHOCTH
(MOzenu, 4epTex M, CXeMbl M JAp.) IS WUIIOCTPAllMU, UHTEPHpPETALNH,
apryMeHTAalluu;

® yMEHHE BBIJIBUTaTh TUIIOTE3bI IIPU PEIICHUH YYeOHBIX 33]1a4 U TOHUMATh
HEOOXOJIMMOCTh UX MPOBEPKU;

® yMEHHE TMPUMEHATb WHJIYKTUBHBIE U  JICIYKTUBHBIE CIOCOOBI
paccyXIeHul, BUJETh pa3INUHbIE CTPATErUU PELIEHUS 3a/aY;

® [IOHMMaHUE CYIIHOCTH aJrOPUTMHUYECKUX MPEANUCAHUA U YMEHHUE
JNEUCTBOBATH B COOTBETCTBUU C MPEIJIOKEHHBIM AJITOPUTMOM,;

® yMEHHE CaMOCTOSITEJIbHO CTaBUTh IIeJIM, BBIOMpaTh M CO37aBaTh
AITOPUTMBI JJI PEIICHUS] YYEOHBIX XUMHUECKUX MPOOIIEM;

® YMCHUE IUIAHUPOBATh U OCYIIECTBIATH AEATEIbHOCTh, HAIIPABICHHYIO
Ha peIICHUE 3a7a4 UCCIIE0BATENBCKOTO XapaKTepa.

IIpeameTHbIE:

e yMeHHE paboTaTh C XUMHUYECKUM TEKCTOM (CTPYKTYpPHUpPOBAaHHE,
U3BJIeYCHUE HE0OXO0AMMOW HMH(OpPMAIUK), TOYHO U TPAMOTHO BBIPAXKAThH
CBOU MBICJIM B YCTHOM M IIUCBMEHHOM pEYU, IMPUMEHAS XUMHUYECKYIO
TEPMUHOJIOTUIO W  CHUMBOJIMKY, MCIIOJIB30BAaTh  PA3JIMYHBIC  SI3BIKU
XUMHUHU  (CJIOBECHBIN,  CHUMBOJIMYECKHH, Tpaduueckuii), 000CHOBBHIBATH
CYXJEHHUS, NPOBOAUTH KJIAaCCU(PHUKAIMIO, JOKa3blBaTh XHMUYECKUE
YTBEPKACHUS;

e BJajJeHUE 0a30BBIM MOHATHIHBIM aIlIapaTOM: UMETh MPEACTABICHUE O
XUMHUYECKOM JJIEMEHTE, BJIAJICHUE CHMBOJIBHBIM SI3BIKOM XMMHH, 3HAHHE
XUMUYECKUX POpMYIT;

® yMEHHE BBINOJHATH pacueTHbIe MpeoOpa3zoBaHUs (OpMYyJ, MPUMEHSThH
UX JUIA pelleHus y4eOHBIX XMMHUYECKHX 3aJad U 3a7a4, BO3HUKAIOUIUX B
CMEXHBIX YUYEOHBIX IPEIMETAX;



® yYMEHHE MOJIb30BAThCS XUMUYECKUMHU (DOPMYIaMH M CaMOCTOSITEIBHO
COCTaBIATh (POPMYJIBI 3aBHCHMOCTEH MEXAY BEIMYMHAMH Ha OCHOBE
0000I11I€HHSI YACTHBIX CIIyYaeB U IKCIIEPUMEHTA;

® YyMEHHE pemaTh 3a7aud MO YpPaBHCHHSIM M (QopMyjiaMm , MPUMEHSITH
TIOJTyYeHHBIE YMEHUS I PEIICHUS 3a/1a4 U3 XUMHH, CMEXHBIX ITPEIMETOB,
NPaKTUKH,

® OBJIQJICHUE CHUCTEMON (PYHKIMOHAJIBHBIX MOHSATUH, (DYHKIIMOHATBHBIM
SI3bIKOM M CUMBOJIMKOW, YMEHUE CTPOUTH I'paduKH 3aBUCUMOCTH BEJIMYMH,
OMHUCHIBATh WX CBOMCTBA, HUCIOJB30BaTh (YHKIIMOHAIBHO-TpauiecKue
MPEJCTABICHUS JJIsl ONUCAHUA M aHAJIN3a XMMHYECKUX 3a/1a4 U PealibHbIX
3aBUCHUMOCTEH;

® OBJIQJICHUE OCHOBHBIMH CIOCOOAMHM TIPEACTABICHUS U aHalIu3a
CTaTUCTUYECKUX JIAHHBIX; YMEHHUE TMPOTHO3UPOBATH OTKPBHITUE HOBBIX
BCILICCTB;

® YMEHHE NPUMEHSITh U3YUYEHHBIC MOHATHS, PE3YJIbTAaThl U METOABI MPHU
pELIEHUH 3aJjad U3 Pa3IMYHbIX Pa3JeioB Kypca, B TOM YHUCIE 3aJay, HE
CBOJISIIMXCS K HEMTOCPEICTBEHHOMY MPUMEHEHUIO U3BECTHBIX aITOPUTMOB.
CtpykTypa u cofepxKaHue TIaHUPYEMBIX PE3YJIbTaATOB OCBOCHUSI OCHOBHOM
00pa3zoBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHUs aJIeKBaTHO
OTPaXaroT TpeOOBaHUs Cranpapra, IepeaaroT cnenuduky
00pa3oBaTeILHOTO MPOoliecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSIM
00yJaromuxcs.

Paznen 2. KoMIuieke OpraHu3aiMOHHO-TeJArOru4ecKnx ycjaoBuii
2.1. ®opMbl aTTECTALNH

- (pOpPMBI OTCJICKUBAHUSA U (PUKCALUM Pe3yJIbTATOB:

B mpouecce o0ydeHUs: OCYHIECTBISETCS KOHTPOJb 32 YPOBHEM 3HAHUU U
yMEHUH 00y4aromuxcs. 3HaHHs 1 YMEHUS POBEPSIIOTCS TTOCPEACTBOM BBITIOTHEHUS
OOy4JaromMMHCS MPAKTHUYECKUX paboOT B XMMHYECKOW J1ab0paTOpuu, MOATOTOBKH
CaMOCTOSITEIILHBIX UCCIEI0BATEIBLCKUX PAbOT. YpOBEHb YCBOCHHS MPOrPAMMHOIO
MaTepuaia OmpeeNsieTCsl MO pe3yabTaTaM BBIMOTHEHHUS MpakTrudeckux padot. C
KOKIBIM PEOCHKOM OTpadaThIBAIOTCS HamOoJiee CIIOKHBIE SKCIIEPUMEHTHI, 371eCh
HEOOXOMMO BHUMATEIbHOE, YYTKOE M J00pOe OTHOIIEHHWE K KaXIOMY.
Breioupaercs muddepeHnmnpoBaHHbIl MOAX0J K oOydaromemycsi, BCE yIadd
MOOUIPSIFOTCS, BCE HEJIOYEThl TAKTUYHO U MSTKO ucnpasistoTcsa. Kontponupyercs
KaueCTBO BBIMOJHEHUS MTPAKTUUECKUX pabOT IO BCEM pa3/iesiaMm.

B Teuenue ydeOHOro roma oOydYarolIMECs Y4YaCTBYIOT B XHUMHYECKUX
oJIMMIUAAAX U KOH()EPEHIIUSIX .



dopMaMy TOJIBEICHHUS UTOTOB PAOOTBI MOTYT OBITh: OTKDBITHIE 3aHATHS,
TBOpUECKasl 3al1uTa, CAMOOLEHKA, KOJUIEKTUBHOE O0CYK/I€HHUE U JIp.

HroroBas oneHka oCylecTBIseTC B (hOpME AEMOHCTPALMK JIy4YlIIUX padoT
Ha 3aHATUAX KpYXKKa Mepes OJHOKIACCHUKAMU U poauTensiMu. Jlydmine paboTsl
OTMEYAOTCA TPaMOTaMH, TUTNIOMaMH, IMOJAPKaMH.

- ¢GopMBbI IPEABABICHUA U JEMOHCTPALUH Pe3yJIbTATOB:

® BXOJHON KOHTPOJIb — IMPOBOJMUTCS B Hauyalie OOydeHHUs, OMPEEIIeT YPOBEHb
3HaHUM pebeHka (cobeceoBaHne ¢ 00yJaroIUMUCS B HaYajle roja);
® TEKYIIHH KOHTPOJb — MPOBOAUTCS HAa KaXKJIOM 3aHSITHH: aKIEHTUPOBAHUE
BHUMAaHUsI, IPOCMOTP padoT;
® POMEKYTOUYHBIA KOHTPOJb — IPOBOJUTCS 1O OKOHYAHUHW U3YUCHHUS OT/IEIIbHBIX
TeM: TUJAKTUIECKUE UTPhI, TECTOBBIC 3a/IaHUsI, BUKTOPHHBI.
® WTOTOBBI KOHTPOJIb — TIPOBOJUTCS B KOHIIE y4eOHOTro roja, OIpeenseT
YpPOBEHb  OCBOEHHS  MpOrpaMMbl  (3alllUTa  HMCCIIENOBATEIbCKON  paboTHI,
co0OeceroBaHUE B KOHIIE TO/A).

B mporpamme ucnonb3yeTcs THOKass peHTHHTOBas CUCTEMa OIEHKHU
JOCTHXKCHUH 00YUYarOIINXCsI TIO ONPEIETICHHBIM KPUTEPHUSIM:
® BBHINIOJIHEHHUE OMPENENEHHOTO KOJIMYECTBA MPAKTUYECKUX paldOoT, Koraa Kaxaas
paKTH4ecKas paboTa OLIEHUBAETCS ONpPEACICHHBIM KOJUYECTBOM 0aJlIOB;
® [I0/BEJCHHE UTOTOB B KOHIIE KaXKJOTO MOTYroaus (SHBaph, Mail);
® cuHCTEeMa HarpaxJeHUs M IMOOLIPEHUS O0ydalolIuXcs, JydlIue o0ydarommecs,
HaOpaBIIMe HAWOOJIBIIICE KOJWYECTBO OalioB, HArpakJaroTCs TpPaMOTaMH H
pU3aMu;
e oOpraHu3anus KOHTPOJS 3HAHUM MPOUCXOAUT HA OCHOBE camopediIeKcuu
oOydJaromierocs.

Pedrekcusi momoraer ompenenuTh CTENEHb JAOCTHKEHHUS IOCTABICHHON
eI, TPUYUHBI UX JOCTHKCHHUS WM HA000pOT, NEWCTBEHHOCTh TEX WM MHBIX
CIIOCOOOB M METOJIOB, a TAK)KE MPOBECTH CAMOOIICHKY.

2.2. OueHoYHbIe MaTepHAJIbI

[Ipu oneHMBaHUU y4EOHBIX TOCTUKEHHM Yy4alluxcsl MO JOMOIHUTEIbHOU
o01reo0pazoBaTeIbHON OOIIEpa3BUBAONICH MporpaMMe «XHUMHS B OMBITAX»»
UCIIOIb3YIOTCS:

e JluarHocTMKa YyCBOEHUsI MaTepuana, B Ipolecce OOydeHus Mo
o01reo0pazoBaTeIbHONM 00IIepa3BUBAIOIICH MPOTpaMMe « XUMHUS B OTTBITAX.

e UunuBumyanpHas KapTra YydeTa pe3yJbTaTOB  HMHTEIUIEKTYaJTbHBIX
CIIOCOOHOCTEH.

e ludopmanuoHHas KapTa ydeTa pe3yibTaTOB OOYUYaIOMIMXCS y4acTHs B
MEpONPUSITUAX PA3HOTO YPOBHS.



OueHouHble MaTepuasbl MPOrpaMMbl pa3padoTaHbl ¢ yYETOM TPEOOBaHUM K
CTapTOBOMY YPOBHIO OCBOCHHMS YUEOHOT0 MaTepuaia.
Oxupaembie pe3yabTaThbl:
® [IOJIy4aT MpEJACTaBICHUE O CTPOCHUM aToMa, HOHaX U MOJEKyJax, o
KJ1accu(UKaUU HEOPTraHMYECKUX COEMHEHUIN Ha KUCTIOThI, OCHOBAHUS U COJIH, 00
aHaJIM3€ U CUHTE3E;
® [pUOOPETYT OCHOBHBIE HABBIKM MPAKTUYECKON pabOThl B jaboparopuu, OyayT
BBITNIOJIHATH MPOCTEHIIE Ja00paTOPHBIE ONEpaluy;
® [IPOSIBAT UHTEPEC K COBPEMEHHBIM MPOOJIEeMaM XMUMHH U K UCCIEI0BATENbCKON
paboTe B 3TOM Hay4HOI 00J1acTH;
e chopmMupyloT npeAcTaBICHHE O KPACOTE XUMUYECKOIO IKCTIEPUMEHTA;
® pPa3oBBIOT YYBCTBO OTBETCTBEHHOCTH TIPH  BBIMOJHEHUU XHUMUYECKOTO
HKCIIEPUMEHTA
® CHCTEMAaTU3UPYIOT CBOM 3HAHMS B OOJACTH XUMHH, CO3/aayT HEOOXOIUMYIO
6a3y [J1s mepexoia K yriryoJIEHHOMY U3YYEHHIO OTJIETIbHBIX Pa3/elioB XUMUU;
e OynyT yMeTb CaMOCTOSITEJIbHO TPOBOJIUTH JKCIEPUMEHTHI U BECTU
UCCJIeI0BATEIbCKYIO paboTy B 1a00paTopuu;
® OCO3HAIOT €IMHCTBO MAaTEPUAILHOIO MUPA Ha OCHOBE XMMHUYECKOTO MOAX0/a K
CTPOEHUIO BEIIECTBA;
® OCBOST PKOJIOTMUECKHE ACTIEKTHI BIUSAHUSI XUMHUH HA MOBCETHEBHYIO KU3HbD;
® [IpUOOPETYT MOTUBALIMIO HA JIaJibHENIIIee N3yUYeHUE €CTECTBEHHBIX HAYK;
® HayyaTCsd CaMOCTOATEIbHO paboTarh CO  CHCHHAIBHOM  XUMHUUYECKOM
JIATEPATYPOH;
® [IPUOOPETYT HABBIKH MOJATOTOBKU JOKJIAJ0B U BHICTYINICHUI Ha KOH(EpEeHIIUAX.
Kputepun ypoBHsI ocBOeHHS y4eOHOI0 MaTepuaJa:
® - BbICOKHIi YPOBeHb — 00yYaIONUN OCBOWII NIPAKTUYECKH BECh OOBEM 3HAHUM
100-79%, mpeaycMOTpEHHBIX IPOTPAMMOM 32 KOHKPETHBIN MTEPUOI;
® - CpeaHHii ypoBeHb — y 00yUJaronux 00bEM YCBOCHHBIX 3HAHUK cocTaBiisgeT 80-
50%;
® - HU3KHIi YpoBeHb — oOydaromuiics oBiajaen meHee yem 50% oObnéMa 3HAHUH,
IIPETYCMOTPEHHBIX IPOrPaMMOM.

2.3. YcaoBusi peajin3anu NporpaMmmbl
MarepuanbHo-TexHnyeckue yciaoBusi. Jlns sddextuBHON peanuzanum
MIPOrpaMMbl HEOOXOIMMa MaTepruaIbHO-TEXHUYECKast 0aza:
e VYueOHbI KabuHeT, cooTBeTCTByIOUM TpedboBanusam: -CaulluH
2.4.4.3172-14 «CaHUTapHO-dMUAEMHUOJIOTHUECKHE TPEOOBaHUS K YCTPOMCTBY,
COJICP)KAHUIO W OpPTaHU3aIHMH pPeXuMa padoThl 00pa30BATEIBHBIX OpPTaHU3AIHM



JOMOJTHUTEIBHOTO 00pa3zoBanus neteir» (temmneparypa 18-21 rpamyc Lenbcus;
BJIQXKHOCTb Bo3ayxa B npeaenax 40-60 %, MmeOenb, COOTBETCTBYIOLIAs! BO3PACTHBIM
ocobeHHocTaM nerer 14-15 net); s peanuzanuu nporpaMMbl

e (OOopynoBaHUE U MaTEepPUATIBI:

® KOMIIBIOTED;

® MEJUAIpPOEKTOP.

® CTaHJapTHBIA HAOOp XMMHUYECKUX PEAKTUBOB (KUCIOTHI, MIENOYM, OKCHIBI,
COMH);

® U3MepUTETbHbIE PUOOPHI;

e crexisHHAs U ¢apdopoBas ocyna;

® METaJUIMYECKHE IITATUBBI;

® HarpeBaTelibHbIE IPUOOPHI;

® BECHI;

® MHKPOCKOII.

B kadecTBe IMIAKTUYECKMX MATEPHAIOB UCIOJB3YIOTCS HAarJsiHbIe
nocoOusi: Tabiuila pacTBOPUMOCTH U nepuoandeckas tadnuuna J[. Y. Menaeneena;
KOJUIEKIIMH MOJIE3HBIX UCKOMAeMbIX, TOYB, HE(TH, MIKada TBEPJOCTH U T.II.

B kauectBe METOOMYECKHX MATEPHAIOB NPUMEHSAIOTCA Ppa3IUYHbIC
nyOnukanuu mo XuMuu (cM. CHUCOK JUTEpaTyphbl), METOJIMYECKUX Pa3pabOTOK U
IUIAHOB KOHCHEKTOB 3aHSITUN; METONMYECKHX VYKAa3aHUM M PEKOMEHIAIMNl K
NPAKTUYECKUM 3aHSATUSIM.

Nudopmanuonnoe odecnedeHue: METOIUYECKHE Pa3pabOTKU 1O BCEM
TEMaM, CIEHAapUU MPOBEACHUS MEPOIPUATHI, HHTEPHET-UCTOYHUKH, CXEMBI,
OMPOCHBIE U TEXHOJIOTNYECKHUE KAPTHI.

KanpoBoe oOecneyenue. JlomomHUTEIBHYIO — 00I1I€00pa30BaTEIBHYIO
00IIepa3BUBAIOIIYIO MPOTPaMMy «XHUMHUSI B OMBITAX» PEANU3YET YUUTEIh XUMUH ,
UMEIONINM  JOMOJHUTEIbHOE 00pa3oBaHUE MO MporpaMMaM  MOBBIIICHUS
KBaTM(UKAIIUKA B 00JACTH WHKJTFO3UBHOT'O 00Opa30BaHMUS.

2.4. Metoauyeckne MaTepuasibl

MeTtoauka o0ydeHus npeanoiaraeT J0CTyMHOCTh U3jaraeMoi nHpopMauu
JUIsL  BO3pacTa OOy4YarIMXCsA, 4YTO [JOCTUIaercsd 3a CYET HarjasgHOCTH H
HEPAa3PBIBHOU CBA3HU C TPAKTUUYECCKUMHU 3aHATUAMU. DOPMBI 3aHITUNA ONIPEIEIISIFOTCS
HAIPaBJICHHOCTAMH MPOTpamMMbl U €€ ocobeHHocTssMu. [IporpammMa BKITFOYaeT Kak
TEOPETUYECKNE W TPAKTUYECKHE 3aHATHUS B YYEOHBIX KaOWHETaX, TaK W
HKCKYPCUOHHBIE BBIXO/Ibl HA TEPPUTOPHIO YUPEKAECHHUS U CBOEH MECTHOCTH.

®opmbl opraHm3anuu y4deOHoro 3aHsTusi. llogaua Teopernyeckoro
Marepuaja OCYyLIECTBIseTCs B (QopMe MpOBEACHHS TPAJULUMOHHBIX U
KOMOMHUPOBAHHBIX 3aHATHUM, JICKIUNA C OJJHOBPEMEHHBIM MOKA30M HILTIOCTPALUH,



BUJIEOMATEPHUAIIOB,  IPE3CHTAlMM, JEMOHCTPAIMOHHBIX  ombITOB.  [lomaua
MPAKTUYECKOTO MaTepraa OCYIIECTBISIETCS B (POPME MHAUBUIYATBHO-TPYIIIIOBBIX
CaMOCTOSITEIBHBIX Pa0OT, MPAKTUUYECKUX 3aHATUH.

JIns  [OCTWKEHHsT LeId W 3aJad  [porpaMMbl  IIPEAYCMATPUBAIOTCS
COBPEMEHHbIE NIEAAroruueckiue 1 HHPOPMalMOHHbIE TEXHOJIOTHH:

. UTPOBBIE TEXHOJIOTHH;
. MPOEKTHAsI TEXHOJIOT U,

. TEXHOJIOTUS TPOOJIEMHOTO O0YUYEHUS;

. 310pOBhecOeperarone TeXHOJIOTUY;

. HUKT-texHojoruu;

. TEXHOJIOTHS PA3BUTHUSI KPUTUUECKOTO MBIIICHUS;
. TEXHOJIOTHSI Pa3BUBAIOIIETO O0yUCHUS;

. CPYINIOBBIE TEXHOJIOTHUU;

. TEXHOJIOTUU YPOBHEBOH MudPepeHIInanm.

B mnepuon oOydenuss ajis TmpoBefieHHUS 0Opa30BaTEIbHON JESATEIHLHOCTH
UCIIOJIB3YIOTCS CIAEIYIOINE MeTOMbI:

[] O0OBSICHUTEILHO-WILTIOCTPATUBHBIA  (0Osi3aTeNbHasi  TeopeTHdecKas
4acTh, padoTa ¢ WUIFOCTPATUBHBIMH MaTepuajlaMH, COCTaBJIEHHUE MPAKTUUYECKUX
3a7aHui);

O pOOJIEMHBIN (mpo6yieMHOE U3JIOKEHHE MaTepuraa Mpyu U3yUYeHUH

BOMIPOCOB PKOJIOTUH, HAYYHON ITUKH, NMPU aHAIHU3E MEePCIEKTUBHBIX HANPABICHUM
pa3BUTHS HAYKH);

N NpakTHYeCKui (00s13aTeNbHbIE MPAKTUYECKUE padOThl HA KaKIOM
3aHATHUH);
N NeSTEIBbHOCTHBIN (BBEJACHUE WHAMBUAYAJIbHBIX 3aJaHUN |

CaMOCTOSITEILHOH pabOThl C JIUTEPATypoOd, ydacTHe OOydJarouuxcs B
KOH(EPEHIUAX U IKCKYPCHSIX).

MeToanyeckue  TUIAKTHYECKHE MATEPUATIbI:

- METOAMYECKHUE pa3pabOTKH MO TEMaM;

- HaJTM4¥e HArJISAHOTO MaTepuana;

- HaJTM4#e IEMOHCTPAIIMOHHOTO MaTepHaa;

- BUJICO(PUITBMBI,

- pa3aaToO4YHbIN MaTepuan;

- ”H(pOpMAITMOHHBIC KAPTOYKH;

- TUJAKTUIECKUE KapTOUKH.



KaJIeHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE

«XHUMHUYEeCKas Konna6opau1/151 Ha IPaKTHUKE»

(rpynna 14-16 Jser)

Ne | Jlara | Paszgen Tema 3aHaATHA Conepxanue Kou- Tun 3ansiTust OcHOBHBIE 3VH,
n/n BO MEeTOAbI U OYYH
4acoB (dopmbI
padoThl,
TE€XHOJIOTHH
1-2 1 CoOecemoBaHue ¢ BrrsicHenne ncxo HBIX 2 OsznaxkomutenbHoe | becena, 3Hath npasuia Th
neTbMu. BBogHOC MIPEACTABICHUH O MPeAMETE MIPE3CHTAIIHS MIPU HAXOXJICHUU B
3aHsTHE. XUMUHU 1 00J1acT eé kabuHeTe, paboTe ¢
MIPUMEHCHHSI. peaKkTUBaMu U
Texaunka 6€30MaCHOCTH. HarpeBaTeIbHBIMH
3HaKOMCTBO ¢ rpynmoid. Paccka3 nmpudopamu,
0 COoJIep>KaHUH TIPOTPAMMBI pacrnucanue
MIEPBOTO T0J1a OOYICHHS. 00BbeIUHEHUS.
[IpaBuna moBeacHUs B
naboparopun. TexHUKa
0e30macHOCTH B paboTe C
XUMUYCCKUMH PEaKTHUBAMHU,
ANEKTPONPUOOPAMH U
HarpeBaTeIbHBIMH ITPUOOPAMHU.
3-4 2 [Tonsartus: atom, 3HAKOMCTBO C KOJUICKITUEH 2 KomOunnpoBannoe | [Ipaktudeckas | 3HAaTh ONpeCIICHHUE
MOJIEKYJa, SJIEMEHT. | XMMHUYECKUX BEIIECTB. paborta BOKHEHUIIINX
[TocTpoenne moeneit MoJieKyn MOHSATUIA: IPOCTHIE
pa3HBIX BEIIECTB. Y CIIOKHBIE
BEIIIECTBA,

XUMUYECKUN




3JICMCHT, aTOM,
MOJIEKYJIa.
Paznmuuare oHATHS
«BEIECTBOY» U
«TEJI0», «IPOCTOE
BEIIIECTBO» U
«XUMHYECKUH
3JIEMEHT». YMETh
HA3roTaBIMBaTh
MOJIETT MOJIEKYJI.

5-6

dusznueckue n
XUMHYECKHUE
SIBJICHU.

O3zHakomJiieHHe ¢ PU3MUECKUMU
Y XUMHYECKUMU SBJICHUSMHU.
N3yuenune peakuy ropeHus..
N3roroBnenue ceeun u3
napaguHa UM MblIa. AIXUMHUS
(«301m0TOM TOKIIB» U TTHPUTBI).

N3yyenue HOBOro
Marepuaia u
MePBUYHOE
3aKpETUICHHE
HOBBIX 3HAHHIA.

[TpakTnueckas
paborta

HaOmronats,
aHATM3UPOBATH
¢buznueckue u
XUMUYECKHE
SIBIICHUSA. YMETh
OTJINYATh
XUMUYECKHE
pEeaKIuu OT
(bU3UIECKUX
SIBJICHUH. 3HATh
YCIIOBHS
BO3HUKHOBEHUS U
MpeKpaIiecHus
TOpEHUS.

7-8

YucTele BelecTBa U
cMecu. Pasnenenue
cMecel.

[Ipuponnbie cmecu — BO3ayX,
HedTh, MUHEpabl. M3ydenue
KOJUJIEKIIUH.

[IpaBuna paboThl ¢ Becamu.
B3BemmnBanue, npUroToBieHNE
cMecel MeTaa M HeMeTaJa.
Paznenenue cmecei.

N3ydenue HOBOIro
MaTepuaia u
IIEPBUYHOE
3aKpeIICHUe
HOBBIX 3HaHUM.

[IpakTuyeckas
paborta

3HaTh OIpeJiesieHue
MOHATUH «YUCTOE
BEILIECTBO» U
«CMEChHY.

YMeTp paboTaTh ¢
BECaMU. 3HATh
METOIbl




OuncTKa BEIIECTB,
NepeKpUCTAILTA3AIHS.

pasaeieHus
cMeceit:
OTCTauBaHHUE,
¢unbTpOBaHUE,
BBITIAPUBAHHUE.
YMeTs BBIACTITH
YHICTOE BEIISCTBO

U3 CMeEcH,
ohopMIIITh
pe3yabTaThl
paboTHI.

9-10 3aKOH COXpaHEHUs XuMH4YecKas peakus Kak N3yuyenue HoBoro | [Ipaktnueckas | YmeHune

Macchl. OTpaX€HHE 3aKOHA COXPAHEHUS MaTepuaia u pabota XapaKTepu30BaTh
MaccChl. NEepPBUYHOE 3aKOH
[IpurotoBnenue cmecu Jlemepu. 3aKpeIIeHUe COXpAaHEHUS MacChl
HOBBIX 3HAHUM. BCIIIECTB,
ITOHUMATh €ro
CYIIHOCTb U
3HAYEHHUE JUIS
HaIlUCAHUS
ypaBHEHUH
peaKIuu.
11- [Tonsitue o N3yuenune n HabmoaeHNE N3yuenne noBoro | Teoperuu. 3HaTh NPU3HAKU
12 XUMHUYECKOM MPU3HAKOB XUMUYECKUX Marepuana u 3aHSTHE, XUMHUYECKUX
B3aMMOJEICTBUN peaKkuuid. MEPBUYHOE MIPE3CHTALMS, | pEaKLHil.
BEILIECTB. 3aKperICHHe OIIBITHI
HOBBIX 3HaHUM.
13 [IpuHUHIBI XUMHUYECKUE YPAaBHEHHS. Kom6unupoBannoe | becena, omnpoc, | YMeTs nucats,
rpaduyeckoro [IpoBenenue npocrenmmx TEOPETUYECKOE | YNTATh YPAaBHEHUS
O0TOOpaxKeHHs OTIBITOB, BBISIBIICHUE U ONTUCAHUE 3aHSTHE, peakuuii u
Peaxuuii. 0COOCHHOCTEH MPOTEKAHUS MpE3eHTalMsl, | XapaKTepu30BaTh
pa3IMYHBIX PEAKIUH. OTIBITHI. UX.




14- CoBpemeHnHoe 3HaAKOMCTBO C COBPEMEHHBIM N3yuenne HoBoro | Teoperuu. 3HaTh COBPEMEHHOE
15 nabopaTopHoe 1a00PaTOPHBIM 000PYIOBAHUEM. Marepuaia u 3aHSTHE, nmabopatopHoe
o0opynoBaHue. NEPBUYHOE IIpEe3eHTALNS 000py1I0BaHNE U
3aKperyIeHUe MIPUHIIHIIBI €TO
HOBBIX 3HAHUM. paboTHI.
16 PasButne xumumn. Omnpitel ¢ CO2 u O2. Texnuka N3yyenue HoBoro | Teoperuu. 3uare Th npu
OmnbrThr k. 0€30MacHOCTH MpU padoTe ¢ Marepuaia u 3aHSTHE, pabote ¢ razamu.
[Ipucrtnm, razamu. MEePBUYHOE Mpe3eHTanus, | YMETh IPOBOIUTH
K.-B. lleene. 3aKpeIieHue nemoHcTpanuo | onbiTel ¢ CO2 u
HOBBIX 3HAHHM. HHBIE OTIBITHI 02.
17- Bopopon, kuciopon | [lonsithe uncToThl rasza. KombunnpoBannoe | [Ipaktudeckas | 3HaTh ONpeeICHNIE
20 Y aMMHaK. I'pemyuwnii ra3. [InoTHOCTH Ta3a. paborta MTOHSTHUSA
[Tonyuenue Bogopona, «TMIJIOTHOCTH razay,
KHCIIOpO/Ia U aMMHaKa. YMETh H3MEPSThH
N3mepenune mioTHOCTH rasa. IJIOTHOCTH ra3a.
YMeTh nosnyvyaTh
BOJIOPO/I,
KHUCJIOPOJI, aMMHaK
U Paclio3HaBaTh UX.
YMmeHnue
XapaKkTepu30BaTh
CBOMCTBA,
MpUMEHEHUE
KHUCIIOpO/Ia,
00BACHATH
CYIIHOCTb
KpyroBOpOTa €ro B
pHUpoJIe.
21- Uctopus xumun. Uctopus tpanchopmanuu N3yuyenue HoBoro | Teoperuu. 3HaTh OCHOBHbIE
24 Dransl B U3y4eHUU IpEICTaBICHUN YYEHBIX O MaTepuaia u 3aHATHE, OTKpPBITHS A.
ra3oB M PaCTBOPOB. | CTPYKTYpe ra3000pa3HbIX MEPBUYHOE MPE3CHTALMS JlaByazpe u I

BCIICCTB U TCOPUU PACTBOPOB.

Kasennumia, /1.




N3yuyenue cocraBa Bo3yxa.
Otxperrus . Pezepdopra, A.
JlaBya3we u I'. KaBenumia.
PasButne Teopuu ropeHus.
OnpoBep:keHHEe TEOPUU
¢noructona. Teopun pacTBopoB
C. Appennyca u /1. U.
MeneneeBa.

3aKpEIUICHUE
HOBBIX 3HAHUM.

Peszepdopna,
TEOPHUH PACTBOPOB
C. Appennyca u /1.
N. Menneneesa.

25- [Tonarusa: pactBop u | TBEpubie, )Kuakue, Kom6unuposanHoe | [Ipaktuueckas | YMeTs onpenensitsb
26 pacTBOpeHUE. ra3o00pa3HbIe PaCTBOPEI. pabota PacTBOPBI, UX BHJIBI
Hacsimennsiit pactBop. (HaACBIIIICHHBIE U
HenaceimenHsiit pactop. HEHaCHILIEHHbIE),
[TepechliieHHBIN pacTBOP. pacTBOPUMOCTH
PacTtBOpuMOCTS. BEIIECTB, a TaK e
IIpuroTtoBiieHue pacTBOPOB. HCII0JIb30BaTh
00opynoBaHUE U
PECaKTHUBHI,
pacu€THBIE 3a/1a4n
JUIS TIOTY4EHUs
pacTBOpa COJIM C
3aJaHHOU
KOHIICHTPAIUECH.
27- Kpucramnsl. Kpucrannmzamus u3 KomOunupoBannoe | [Ipaktuueckas | YMeThb
28 IIEPECHIILIEHHBIX PACTBOPOB. pabota BBIPAIUBATh
BeIpamuBanre MOHOKPUCTAIIIIOB MOHOKPHUCTAJJIBI U3
13 HaChIIEHHOIO PacTBOpa. HaCBILEHHBIX
[lonmyuenue u 3apucoBka pacTBOpOB.
KPHUCTAJJIOB pa3HOH (OpMBI.
29- [II€noun 1 KUCNOTHI. | PacTBOpHI LIEI0YEr U KUCIIOT. KombunupoBannoe | [Ipaktuueckas | YMmeTb
31 Bona B ¢usuke, xumuu u pabota XapaKTepU30BaTh

6uonoruu. [IpuponHsie
OCMOTHYECKHE SIBJIICHHUS.

CBOICTBA HIeJI04Yel
U KUCJOT,




YcrpaneHnue ECTKOCTH BOJIBIL.
OnexTpoauTsl. Juccounanus.

BBIPAXKaTh UX B
rpaduyeckoit
¢dbopme. 3HaThH
CIIOCOOBI
YCTpaHEHHUS
JKECTKOCTH BOJIBL.

32- Comm. Mmuoroo6pasue coneit. Conn KombunupoBannoe | [IpakTiueckas | YMeTb Ha3bIBaTh
33 BOKPYT HAc, UX PEaKInu. pabota COJIH, X
Kpacora xumu4eckux peakuuii. KJIaCCU(PUIIPOBATH
Kpucrannmuzamus coneut u3 0 Pa3HbIM
MKEJIaTUHOBBIX IJIEHOK. MpU3HAKaM,
3HATh CIIOCOOBI UX
MOJTy4eHHs. Y METh
HCII0JIb30BaTh
nabopaTopHOe
000pyI0BaHHE U
PEaKTUBBI 1715
KpUCTAJUTU3AIUU
coJiei u3
KEJIATUHOBBIX
IJIEHOK.
34 Xumus Bokpyr Hac. | [IpuHuune! neicTBus KombununpoBannoe | TeopeTud. 3HaTh MPUHITUIIBI
[Ipa3gauunas (eliepBepKOB, XUMHUECKUX 3aHATHE, JeicTBUS
XUMHSL. 3Mei, TPaKOHOB, XJIOMYIIEK. npeseHTanus, | ¢elepBepKoB,
@DoKyChl, OCHOBaHHBIE Ha OTIBITHI XUMHYECKUX 3MEH,
U3MEHEHHUH I[BETa pacTBOpa Mpu JPaKOHOB,

XUMHYECKOM pPCaKIuu.

XJIOITYIICK.




MarepuajibHO-TEXHUYECKOE o0ecreyeHue
[lepeuenb o6opynoBanus «Touku Pocta» pyHKIMOHATBHON 30HBI, KOTOpas
IIpeIHA3HAYEHA JUI U3YYECHUSI €CTCCTBCHHBIX HaYK.
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