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Pa3znes 1. KoMiuiekc 0CHOBHBIX XapaKTEePUCTUK 00pa3oBaHus
1.1. IosicHUTEIbLHAS 3alIMCKA
HononnutenbHass — oOuieoOpa3zoBareibHasi NporpaMma «XUMHUS B
OTIBITaX» COCTAaBJICHA HA OCHOBE HOPMATUBHBIX JOKYMEHTOB:
* Oenepanbabiii 3akoH PO ot 29.12.2012 1. Ne 273-03 «O6 oOpazoBaHuu B
Poccuiickon @enepaunmn»;

* [Ipukaz MunuctepcTBa oOpa3oBaHuss W Hayku Poccuiickoit deneparuu OT

09.11.2018 r. Ne 196 «O6 ytBepxkaeHuu Ilopsiaka opraHu3zalMu M OCYILIECTBIEHUS



oOpa3oBaTeIbHOM  JCATENBHOCTH IO  JOMOJHUTEIBbHBIM  00Ie00pa3oBaTeIbHBIM
porpaMmamy;

* IlocranoBienue ['71TaBHOrO roCyJapCTBEHHOIO CAHUTAPHOTO Bpada Poccuiickou
®enepanuu ot 04.07.2014r. Ne 41 «OO0 yrBepxkaenuu CanlluH 2.4.4.3172-14 «CanurapHo-
SMUIEMHUOJIOTHYECKHUE TPeOOBaHUS K YCTPOMCTBY, COJIEP)KaHMIO M OPTaHM3allUM PEeKUMa

paboThl 00pa30BaTENbHBIX OPTaHU3AINI JOTIOTHUTEIFHOTO 00pa30BaHus ACTEH»;

* Pacnopsixenue IIpaBurensctBa Poccuiickoit @enepanuu ot 04.09.2014 Ne 1726-p

«O0 yTBepxkaeHnu KoHueniuu pa3BuTHs JOMOJHUTEIIBHOTO 00pa30BaHus JIETE»

* Pacnopsixenue [IpaButensctBa Poccniickoii @enepanuu ot 24 anpens 2015 r. N
729-p, «Pa3paboTka TpeIOKEHUH O CpOKax  pealnm3aliid  JTOTOJHUTEIbHBIX

00111epa3BUBAIOIIUX TPOTPAMM))

* YcraBoMm MyHUIIMIIANBHOTO 00pA30BaTENbHOIO AaBTOHOMHOTO — YUPEXKICHUS
JOTIOJIHUTENBHOTO 0Opa3zoBaHus LleHTpa nomosHUTENbHOro oOpasoBaHus c. Bo3zxaeBku
[Iporpamma «XuMHs B ONBITAX» SABJIAETCS MOAM(PUIIUPOBAHHOIA.

HanpaBieHHOCTH IPOrpaMMBbl — €CTECTBEHHOHAYYHAs.

YPpoBeHb 0CBOCHUSA MPOTrPAMMBI — CTAPTOBBII.

AKTYaJIbHOCTH NPOTPAMMBI.
Xumusi — HaydyHasi AUCUUILIMHA, PA3BUBAIONIAS YMEHHE JIOTUYECKHA MBICIUTh, BUAETh
KOJINYECTBEHHYIO CTOPOHY TpeaMeTa (BEIIeCTBA) U SBJICHHH, J1eJIaTh BBIBOABI U 00OOIIECHHUS.
OcoOEHHOCTBIO TAaHHOW MPOTPaMMBI SIBJIIETCS TO, YTO B HEH OCYIIECTBIISETCS
MpOoNeAEeBTUYECKAs MOJTOTOBKA JJIsl U3YUYEHUs] XUMHUH B TIEPCIIEKTUBE HA MOBBIIICHHOM WJIH
yTIyOJIEHHOM YPOBHSIX, BO3MOXHOCTh ITO3HAKOMUTHCS C BBOJTHBIMU Pa3/ieliaMu;
oOyyJaroIuecsi, KOTOpbI€ MPOSBUIM MOBBIIICHHBIM HHTEPEC K TEM UJIM UHBIM TeéMaM, MOTYT
P TIOMOIIM HHAUBUAYATBHOW Y4eOHO-HUCCIEA0BATEIHCKOM PAOOTHI 03HAKOMUTHCS C

MaTepuaIoM, KOTOPBIA BOOOIIE HE N3y4aeTCsl B IIKOJIbHOM MporpamMme.



[Iporpammy OTAMYAET M OSCTETHYECKUU AaCIEKT, YPE3BbIYANHO BaXXHBIM IS

dbopMUpOBaHUA  WHTEIUICKTYyaJbHOTO  TMOTEHIMAajda  OOydYaloIIMXCs, pa3BUTUA  HX
MTO3HABATEJIbHBIX UHTEPECOB U TBOPUYECKON aKTUBHOCTH, TOCKOJIBKY FPaMOTHO MOCTaBJIEHHBIE
XUMHUUYECKUE SKCIIEPUMEHTHI MOTYT OBITh OLIEHEHBI U C A3CTETUYECKON TOUKH 3peHusi. O0 rTom
TOBOPSIT, HAIIPUMED, UCTOPUUECKHE HA3BAHUS DKCIIEPUMEHTOB: «JepeBo fOnurepay, «30510T0I
TOXKIbY», «TPO3a B MPOOUPKE», «3UMHHM Call», «BYJIKAaH HA CTOJIC» U T.
1. B comepxaHum mporpaMmbl OTpaK€Ha UCTOPUS XUMUU U OMOrpaduu BETUKUX YUEHBIX, C
JEATEIIbHOCThI0 KOTOPBIX CBSI3aHBl T€ WM WHBIE OTKPHITHS. Ha 3aHATHSX IIMPOKO
WCIIOJIB3YETCS HAIISIAHBIN MaTepral, BO3MOXXHOCTH HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN U
TEXHUYECKUX CPEJICTB O0ydeHHs] B TMOKa3e (parMEHTOB MCTOPUU CTAHOBJICHUSI U PA3BUTHUSA
xuMun  Kak Hayku. CojepkaHue 3aHSITHUH HalpaBJICHO Ha OCBOCHHE XHUMHUUYECKOUN
TEPMUHOJIOTHH, KOTOpas HCHOJIb3yeTCs JUIsl PEIICHHs 3aHUMAaTeNbHBIX 3a7ad, KOTOpHIE
BIIOCJICICTBUM TOMOTYT pedsitTaM MpPUHUMATh y4acTHE€ B UIpax, KOHKypcCax, OJMMITHAIaX.
JlaHHBIN KypC OCYIIECTBIISIET Y4E€OHOMPAKTHUYECKOE 3HAKOMCTBO CO MHOTHMH pa3feiaMH
XUMUH, YJIOBIETBOPSIET TMO3HABATEIbHBIM HHTEpEC K mpobsiemMam JaHHOM TOYHOM HAyKH,
pa3BUBaAET KPyro3op, yriyosseT 3HaHUS B JaHHOW HayYHOU TUCIUTIIINHE.

HoBu3Ha 3akiroyaeTcs B TOM, YTO MHOTHE BOMPOCHI XUMHUU HEPA3PHIBHO CBSA3AHBI C
(bu3uKO#, OMOJOTHEN U HKOJOTUEHN, U 00Pa30BAaHHOMY YEIIOBEKY, YeM Obl OH HE 3aHUMAJICS B
OymyieM, Mmojae3Ho uxX 3HaTh. [loaTomMy B maHHO# 00pa30BaTeNbHOM MTporpaMMe peaiu3yeTcs
CUHTETHYECKHMI TOJAX0J K €CTECTBEHHOHAYYHOMY OOpa30BaHUIO, KOTOPBIH MO3BOJSET, C
OJIHOM CTOPOHBI, C(hOPMUPOBATH LEIOCTHOE MPEACTaBICHUE O MUpPE, a, C APYrOl CTOPOHBI,
00JIETYUTh MMOHUMAHUE CIOKHBIX XUMUYECKUX MPOOJIEM.

Iepgarornyeckas uesecoo0pa3sHocTb. Kak M3BECTHO, XMMUSI CYUTAETCS B IIKOJIE
OJIHUM U3 CaMbIX CIIOKHBIX MIPEMETOB U BbI3bIBAET Y MHOTMX IIKOJbHUKOB HEJIOMIOHUMAHUE

Y HEMPUSTHE C IEPBOIo rojia 00y4eHusl.

Cpez[H IMPHUYHH TAKOI'O BOCIIPUATHA IMIPCAMCTA MOKHO Ha3BaATh HCOIIPpABAAHHO
00BIION 00BEM M DKIIEKTUYHOCTh y‘{€6HOI‘O MaTcpHrajia B IIKOJIBHBIX IIpOorpaMmax, a TakKiKe

HEJI0OCTAaTOYHYI0 MOTUBUPOBAHHOCTH JACTEH K N3YUCHHUIO XHUMHUH.
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Kpome Toro, B mocneanue rojsl HaOIIOJAETCS COKpAIleHHE YacoB, OTBOJIMMBIX Ha
xumuto. Jlaneko He IS BCeX eTel XUMUs CTaHeT Oyayme mpodeccuei, moaToMy HHTEpEC K
peaMETy MaJaeT, KaK TOJIbKO BO3HUKAIOT CIOKHOCTH B IOHHMAaHUU TE€X WA UHBIX TEM,

TPYIHOCTH B PEIICHUH 3a]1a4, MPOOJIEMbI TIPH MMPOBEACHUH JIA0OPATOPHBIX PadOT.

[ITKOJBHUKHN 4aCTO CYMUTAIOT, YTO XUMHUUYECKAS] TEOPUS CyXa U 3aIlyTaHa.

CoepuieHHO wuHas mno3unus (GopmupyeTcss y peOEHKa Npu BO3HUKHOBEHHH
CcOOCTBEHHOW 3aMHTEPECOBAHHOCTH B U3YUEHUU MPEIMETA.

JlanHast oOpa3zoBarenpHas porpaMmMa OpUEHTHPOBaHA Ha TO, YTOOBI UHTEPEC K XUMUH
BO3HHMK M 3aKpenuJics 6Jaroapsi HCIOJIb30BaHUIO B 00YUEHUH HCCIIEIOBATEIBCKOTO MOAX0/1a,
MpU KOTOPOM JIETU MOCTUTAIOT MPEIMET XUMUU Yepe3 COOCTBEHHOE YyUeOHOE MCCIIeI0BaHME.
Takoil Moaxoa MO3BOISET OOYYAIOMIMMCA HE TOJBKO OCBOWTH MOHSATUWHBIA anmapaTr H
3alIOMHUTh HEKOTOpbIE BakHbie (DAKTBI, HO U TMOJYYUTh HABBIKKM TPOBEICHUS
CaMOCTOSITEJIbHOTO HCCIIEJOBaHUSI, KOTOPbIE MOTYT OBbITh IOJIE3HBI JJisi TOCJEIYIONIEH
caMmopeanu3aii B Jr000¥ apyrodt obimactu ydeOHOM M B Oynymiem mnpodeccruoHambHOM
JEATEIIbHOCTH.

Ucxons u3 Takoro mojaxonaa, B LEHTp OOydeHHUs MO JAHHOW Mporpamme CTaBsITCS
pa3BUTHE €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS M OBJAJEHUE UCCIEAOBAHUEM KaK METOJO0M
Hay4YHOTO mo3HaHus. [ToaToMy Ha 3aHITUSX OOJBIIOE BHUMAHUE OTBOJMTCS MPAKTUYECKUM
paboTaM pa3HBIX BHUAOB, NPUUYEM 3HAYUTEIBHOE BpEeMsS YICISIETCS MPOBEIACHUIO
CaMOCTOSITEJIbHBIX HCCIICIOBAHUIM 10 BBIOpAHHBIM TeMaM. HacChIIEHHOCTh HaYaJIbHOTO
nepuoja U3y4eHUss XUMUHU JEMOHCTPAIIMOHHBIMU OTBITAMUA CTUMYJIUPYET UHTEPEC K XUMUU U
YKEJIaHUE U3y4daTh 3TY HAyKYy.

[Iporpamma BBICTpOEHA TaK, 4YTO B JAJbHEUINIEM BHUMAaHUE JETEHM HA 3aHATUAX
HaIpaBJICHO Ha BBHITIOJIHEHHE OTBITA, N3yUYeHHE, HAOII0IeHNE U (PUKCAIIUIO €T0 PE3yIhTaTOB BO
BCEX MOAPOOHOCTSAX. B 3TOM cityyae nmpuémbl U IEMCTBUSI BOCIPUHUMAIOTCS 00yJarOITUMUCS
HE Kak BOJIIICOHbIE MAHUMYJSIMUA, a KaK 3aHUMAaTelIbHas HEOOXOIUMOCTh, 0€3 KOTOPOW

HCBO3MOXXHO OCYHICCTBUTEL CTOJIb ITPHUBJICKATCIIBHBIC JJI HUX XUMHUYCCKHUE IIPCBpPALLICHUS.



OTIHYHUTEIbHON 0COOCHHOCTHIO MPOrPAMMBbI «XUMHSI B OIBITAX» SBIAETCS TO, YTO
naHHash oOpa3oBareibHas NpOrpaMMa HMEET ECTECTBEHHOHAYYHYI0 HaIpaBIEHHOCTb C
AIEMEHTAMH XYIO0KECTBEHHO-ICTETUYECKOW HAIPABICHHOCTEM, TaK KakK 3HAKOMHUT C
VCTOPUYECKUMHU aCIIEKTaMH CTAHOBJICHUS U Pa3BUTHS XUMHH, a TAKKE PA3BUBAET IOCPEICTBOM
peAMETa XUMUHU 3CTETUYECKOE BOCTIPUATHE OKPYKAIOIIETO MUPA, UTO UTPAET BAXKHYIO POJIb B
MOBBIIICHUH BHYTPEHHEH MOTHUBALIMK K OCBOCHUIO ATOTO MpeAMeTa U GOpMUPOBAHUN OOIIEH
KYJBTYpPbI 00yYaronuXxcs.

Anpecat nporpammsl. [IporpamMma opueHTHpoBaHa Ha Bo3pacT oOyuatomuxcs 1415
net. Jns oOydeHus: NpUHUMAIOTCS BCE JKEJIAIOIIHME, YTO J1aeT BO3MOYKHOCTh 3aHMMAThCS C
Pa3HOOOpa3HBIMU KaTErOpHUsIMU JI€TEW: OJAPEHHBIMU, I€TbMH W3 TPYII COLMAIBHOTO PUCKA,
JETbMU U3 CEMEN C HU3KUM COLIMAJIbHO-3KOHOMHUYECKUM CTaTycoM, a Takxe aetu ¢ OB3. [Ipu
pa3paboTKe JaHHOW MPOrpaMMbl YUYHUTHIBAJIUCH BO3PACTHBIE NICUXOJOTMYECKUE OCOOCHHOCTHU
JeTell JaHHOrO BO3pacTa, NCUXO(PHU3NYECKHEe OCOOCHHOCTH Pa3BUTHUS U 0Opa30BaTENIbHbBIE
notpebHoctu nereit ¢ OB3.

®opma o00yyeHUHA — OYHasl, ayIUTOPHBIE, BHEAyAUTOPHBIE

(3KCKypCHH, MPAKTHYECKUE pabOThI), TCOPETUUECKUE U TPAKTUUECKUE 3aAHSITHS.

®opma opranmzanuum 3aHATHd. B nporpamme addexTuBHO coueraroTcs
UH/IMBH1yaJIbHbIE, TPYNIOBbIE U KOJUIEKTUBHBIE (POPMBI paOOTHI.

O0beM M CPOK OCBOCHHMSI NPOIrPaMMBbI, PeXHUM 3aHATHH. [IpoNOIKUTENTBHOCT
yueOHoro roga — 36 yueOHbBIX HeleNb, Harpy3ka 2 4aca B Helemto (Bcero 72 yaca B TOf).
3aHATUSA TPOBOJATCS C IOCTOSHHOM CMEHOM I€ATEIbHOCTH.

[Ipoucxoaut yriyOseHre NoJyYeHHbIX 3HAaHUN 10 XUMUU C aKIEHTOM Ha MOJIy4eHHe
HABBIKOB CaMOCTOSITEIILHOM HCCIIEeI0OBATENIbCKON paboThl. DopMa 3aHATHI MpeayCcCMaTpUBAET
COYETaHUE TEOPETUYECKOMN YACTH C MOCIEAYIOLIEH MPAKTUYECKOM TPOBEPKOM U 3aKPEIJICHUEM
NOJyYEHHBIX 3HAHUW NTYTEM TMPOBENEHUS PA3IUYHBIX OIBITOB Ha 0a3e XUMHYECKOH
J1a00paTOpHHU.

Cpok peanuzanuu nporpaMmmsei-1 rog.



1.2. esiu 1 3212494 POTrPaMMbI

He.]'lb nporpamMmmaI- O6y‘-ICHI/IC Hp&KTPI‘i@CKOfI XUMHH, PA3BUTHC CCTCCTBCHHOHAYYHOT'O
MHPOBO33pPCHUA U JIMYHOCTHOM MOTHBAIIMKM K IIO3HAHHWIO HYCPC3 HCCICAOBATCIILCKYTO

ACATCIIBHOCTD B IIPOICCCC U3YUCHUA XHUMHUH.

3agaun:

Oo0yuaromue:

 JlaTh NPEJCTaBJICHHE 00 OCHOBHBIX MOHATUSAX HEOPraHMYECKONW XMMHUU — aTOMax, MOHAX U
MOJIEKYJIax; O KJIACCH(PUKALHNK HEOPTraHMYECKUX COCIMHEHHN Ha KUCJIOThI, OCHOBAHHS U
COJIN;

«  00y4YUTbh OCHOBaM MPAKTUYECKON XUMHUH: aHATIU3Y U CUHTE3Y;

* HAY4MTb PUHLMIIAM U METOJUKE IPOBECHUS HCCIIEN0BATENbCKON PabOThI;

« 00y4uTh pabOTe C XUMHUYECKUMHU PEAKTUBAMH M MPUOOpAMH, MPOBEAECHUIO MPOCTEUIINX

7a00paTOPHBIX  ONEpaluii: Harpes, IEpEeroHKa, HKCTpakuus,  (QUIBTPOBAHUE,
B3BELIMBAHUE U T.J1.;

* O3HAaKOMHUThb C TPOUCXOXKJIECHUEM M pPa3BUTUEM XUMHUHU, HCTOPHEH NPOUCXOKIEHUS

XUMHUYECKUX CUMBOJIOB, TEPMUHOB, ITIOHSTHUI;

* IO3HAKOMHUTL CO CTApHMHHBIMU JKCIICPUMCHTAMM,

¢ Hay4YUTh CaMOCTOSTEJIbHO HameyaTh 3a7ady, CTaBUTb OJKCIEPUMEHT U OOBSICHATH €ro
pe3yJIbTaT.

¢ TIOJITOTOBUTH K U3YUYCHHUIO XMMHH HA MOBBIIIICHHOM WX YTIyOJIEHHOM YPOBHE.

Pa3BuBarinue:

*  pa3BUTbh HAOJIOIATEIILHOCTh M MCCIICIOBATCIILCKHN HHTEPEC K MPUPOTHBIM SIBJICHUSM;

* pa3BuUTh Yy OOY4YalOIIUXCA HWHTEpPEC K IO3HAHUIO, K TMPOBEJACHUIO CAMOCTOSTEIIbHBIX
HUCCJICIOBAHM;

* pPa3BUTh aKKypPaTHOCTb, BHUMATEILHOCTh, CTPOTOCTh B COOIIOJICHUU TPEOOBAHUN TEXHUKU
0e30MacHOCTH;

*  BbIpa0OTaTh MEPBOHAYAIBHBIE HABBIKK PA0OTHI CO CIIEIIMAILHOM JIUTEPATYpPOH;
7



« chopMHpOBaTh W Pa3BUTh MOJOXKUTEIBLHYI0 MOTHBALMIO K JaJIbHEHUIIEMY H3YYEHHUIO
€CTECTBEHHBIX HAYK;

* Pa3BUTH IMIO3HABATCIbHYIO U TBOPUYCCKYIO AKTUBHOCTD,

* PpPa3BUTHb JCTETHUYECKOE BOCHIPUATHE CTPYKTYPhl, (QOPMY] XHMHUYECKHUX JIIEMEHTOB,
pe3ynbTaTa COOCTBEHHOM JESITEIbHOCTH.
BocnurarenbHble:
* BOCIIHUTaTh KOJUICKTUBU3M;

* BOCIIMTATb HpaBI/IHBHI:Jﬁ IIoAX0a K OpraHu3alu CBOCTO JOCYTIa ;



Ha3Banue pa3aesioB u TemM

KoanuecTBo yacoB

n/n Teopus [[Ipaktuka |Bcero |(PopMbl
aTTecTaluu
1 BBenenne B nporpamMmy 1 1 2 Y CTHBIN
oTIpocC
1.1 CoOecenoBaHue ¢ IETbMHU. 1 1 2 Y CTHBII
BBoaHoe 3aHsATHE. OTIpOC
2 IIpeamer xumMun 4 4 8
2.1 [ToHsTHS: aTOM, MOJIEKYJIa, 1 1 2 XUMHUYeCKUi
DJICMEHT JAKTAHT
2.2 dOuU3NYeCKue U XUMUUYECKHE 1 1 2 Pemienue
SIBJICHUST TPECHUPOBOYH
BIX
YIIPAKHEHUN
2.3 YucTeie BEeCTBa U CMECH. 1 1 2 Penrenue
Paznenenune cmecen TPEHUPOBOYH
BIX
yIpaXHEHUN
2.4 3aKOH COXpaHEHUSI MacChl 1 1 2 Y CTHBII
oTIpoC
3 XuMHYECKHE PeaKINH 2 1 3
3.1 [TonsaTne 0 XUMHUYECKOM 1 1 2 BrimmoHeHne
B3aNMOJICHCTBUU MPaKTHYECCKU
BCIIICCTB X 3aJlaHUN
3.2 [TpuHITUTIBI 1 - 1 Penrenue
rpaduaecKkoro TPEHUPOBOYH
O0TOOpaXE€HUs peaKIui bIX
yIpaXHEHUN
4 CoBpemeHHoe 1a0opaTopHOe 1 1 2 TectupoBanu
o0opyanoBaHue e
5 Pab6ora ¢ razamu 2 3 5
5.1 PazButne xumun. OnbiTsl K. 1 - 1 Y CTHBIN
[Ipuctin, OIIpPOC
K.-B. Illeene




Bonopon, kucnopon u ammuax 1 3 4 Pemenue
PaKTUYECKU
X 3aJlaHUN

HUctopus xuMum. 1 3 4 TectupoBanu
JTanbl B H3y4YeHUH I'a30B U e
pPacTBOpOB
Pa6ora ¢ pactBopamu. Boaa 4 5 9
[TousTus: pactBop u 1 1 2 Y CTHBIIM

« BOCHHUTaTh YOCXKICHHOCTh B IO3HABAEMOCTH OKPYKAIOIIETO MHpa W HEOOXOJAMMOCTU
AKOJIOTUYCCKH TPAMOTHOTO OTHOIIICHUS K Cpe/ie OOMTaHMS.
1.3. Conepxxanne nmporpamMmbl

VYueOnbiii mian (72 4daca)
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pacTBOpEHHE ompoc
7.2 Kpucramnibt Y CTHBIN
OmpoC
7.3 [LI€moun 1 KHCIOTHI Penrenue
TPEHUPOBOYH
bIX
VIIPAXKHEHUN
7.4 Comm Pemienue
TPEHUPOBOYH
bIX
VIIPAXKHEHUN
8 XHMHUA BOKPYT HAac. Y CTHBIN
Ipa3nuuyunas xumMus ompocC
9 MeTaJlJIbl U UX COETUHEHUS
9.1 MeTtanibsl U MX COCAUHEHUS — Y CTHBIN
CTOMKHE U OIpOC
aKTUBHBIE, TBEPJIbIC U MSTKHUE,
JIparoleHHbIC
9.2 MerTaibl OCHOBHBIX TPYIII Perienue
MPaAKTUYECKU
X 3aJJaHUU
9.3 Mertasuibl TOOOYHBIX TPYIII Pemenue
MPaAKTUYECKU
X 3aJaHuN
10 DJIEKTPOXUMHUS
10.1 ['anbBaHMYECKHUE JIEMEHTHI Y CTHBIM
OIIpocC
10.2 YcTpolicTBO OaTapeku Y cTHBII
OIpocC
10.3 Koppo3sust meTtannos. Brinonnenue
3amuTa OT KOppo3uu MPaKTUYECKHU
X 3aJaHUU
11 Keae3o. CBoiicTBa Keje3a
111 Oco0eHHOCTH Kelle3a U BrinoiaHenue
COEIMHEHUH KeJe3a. TPEHHUPOBOYH
MarseTtusm BIX
YIIPaKHEHUN
11.2 Peakiumn coeaquHeHun xemesa. BrinonHeHnue
Xumudeckas pajayra MPaKTUYECKU
X 3aJlaHUN
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12 HemeTansl 2 3) 7
12.1 Cepa u dpocdop — TUITMYHBIE 1 2 3 BrinosnHenue
NPEICTABUTEII HEMETAIIIIOB MPAKTHYECKU
X 3aJaHuN
12.2 | I'anorenbl. CXOJCTBO U pa3inyus 1 1 2 Tectupo
BaHHC
12.3 |OKuCIUTEIbHOBOCCTAHOBUTEILHBIC - 2 2 Brimonx
peaknuu B OBITY U B TabopaTopun CHUE
MpaKTU4
CCKUX
3aJaHul
13 I'eneTn4eckasi CBSA3b 2 1 3
HEOPraHW4YeCKUX coeTHHeHUH
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131

Muoroo0pa3zue
HEOPTaHUYECKUX XUMHUIECKIX
BEIICCTB M PEaKInuit

Pemnrenu
e
TPEHUPO
BOYHBIX
YIIpaKH
CHHUU

13.2

OKCI/II[I)I MCTaJIJIOB U HCMCTAJIJIOB

Brimmonn
CHIE
MpaKTAY
eCKHUX
3aJaHuM

14

MHorooOpa3ue OpraHn4ecKnux
COCTUHEHMH

141

MHoroo0pa3ue coeTuHeHU M
yriepojia

Y CTHBIN
OIIPOC

14.2

Moro1ue BeriecTna

Brimmoan
CHUE
MpaKTAY
ECKHX
3aJaHui

14.3

Kpaxman u riroko3a

Brimmoan
CHUE
MpaKTUY
CCKUX
3aJlaHuM

14.4

Oprannyeckue BEIIECTBA B
npupomae

Pemnrenn
e
TPEHUPO
BOYHBIX
YIIPaKH
CHUU

15

AHAJIN3 M OYUCTKA BellecTB

15.1

Nupukaropsl. [lonyyenue u
M3Y4YEHHE CBOMCTB

Brinon
cHHE
MPAKTUY
CCKHUX

3aJlaHuH
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15.2 Crioco6b1 0OHapY>KEeHUS BrimonH
KaTHOHOB U aHUOHOB. cHue
[IBeTHBIE peakuyu. AHAIU3 IPaKTHY
CMECH coJier CCKIX
3aTaHUN
16 IMoaroroBka
HCCJIeI0BATEIbCKON padoThl 1
y4dacTtue B KOH(pepeHIuu
16.1 Br160p TeMbI 1 TOATOTOBKA Y CTHBIIM
UCCIIeI0BATEIhCKON pabOThI onpoc
16.2 [TocTaHOBKa SKCIIEpUMEHTA Brinonax
cHHE
MpaKkTU4
CCKHX
3aTaHUI
16.3 VYyacTtue B KoH(bepeHIIUU Cobece
MOBaHUE
17 HNTorosoe 3ansitue Tectupo
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BaHHC

Hroro 33 39 72

Conepxanune kypca (724.)

Pa3nea 1. Beenenue.

Tema 1.1. CobecenoBanue ¢ nerMu. BBogHOe 3aHsAITHE.

BrisicHeHHE WCXOMHBIX TPEACTABICHUN O MpeaMeTe XMMHUHM M 00JlacTh €€ MPUMEHEHUS.
TexHuka 06€30MacHOCTU. 3HAKOMCTBO C rpymmnoi. Pacckas o copepkaHuu nporpaMMbl EPBOTO
rojaa o0yuenusi. [IpaBusa noseneHus B 1a00paTopum.

Ilpakmuueckan uwacme. TexHuka 0€30MaCHOCTH B PabOTE C XMMHYECKUMHU PEaKTUBAMH,
AIIEKTPONPUOOpPAMU U HarpeBaTEIbHBIMU IPUOOPAMH.

Paszpnen 2. Ilpeamer xumMum.

Tema 2.1. IloHsATHSA: ATOM, MOJIEKYJIA, 3JIEMEHT.
[[TapocTepxHeBass MoOJ€/Ib MOJIEKYJIbl. BemecTBa BOKpYr Hac. BO3HUKHOBEHHE U pa3BUTHE
TEOPETUYECKUX MPEACTaBICHUN 0 BemecTBe. CTUXUU APUCTOTEINS M aTOMUCTUKA JleMoKpuTa.

Pa3Butre atomuctrdeckux npeacraBieHui B Tpyaax P. bois u JIx.

I[aJ'IBTOHa. 3aKOH IOCTOSIHCTBA COCTaBa BCIICCTB.

Ilpakmuueckaa uacmp. 3HAKOMCTBO C KOJUICKIMEW XWMHUYECKUX BellecTB. llocTpoeHue
MOJIEJIEW MOJIEKYJI Pa3HBIX BELIECTB.

Tema 2.2. ®usnvyecKue 1 XUMHYECKHE SBJICHHS.

SABnenus pusnveckue u xumudeckue. ['openne ceeun. MzydeHue peakimyu ropeHusl.
Ilpakmuueckasn wacme. I1naBnenve napaduna. 3rorosineHue ceeun u3 napaduHa wivd Mbuia.
AnxuMus («30JI0TOM T0AKb» U TUPUTHI).

Tema 2.3. UncThle BemecTsa U CMECH.

[Tpupoausie cmMecu — BO31yX, He(Th, MUHEpaIbl. M3ydeHne KOJIEKITHIA.

Ilpakmuueckasn uwacmo. IlpaBuia paboTel ¢ Becamu. B3BemmBanue, MPUTOTOBICHUE CMECEH
MeTaJljla M1 HEMETaJlIa.

Pa3nesienue cmece.
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Oumncrtka BCIICCTB, IICPECKPUCTATIIIN3 AL .

Ilpakmuueckasa yacmo. ONBITHI IO PA3JEICHUIO0 CMECEH.
Tema 2.4. 3ak0H cOXpaHeHHS MACCHI.

XuUMHUecKasi peakiusl Kak OTPaXEHUE 3aKOHA COXPAHEHUS MaCCHhl.
Ilpakmuueckaa uacme. llpuroroBnenue cmecu Jlemepu.

Pasznen 3. XuMuyeckue peakumu.

Tema 3.1. IlonsiTHEe 0 XUMHUYECKOM B3aMMOAeHCTBUU BemecTB. [[pu3Haku XMMUUYECKUX
peakiuii. HabnroeHrue npu3HakoB XMMUYECKOU PEaKIUU.

Tema 3.2. IIpyHuMNIBI TPa@UYECKOr0 0TOOPAKEHUA PeaKuii. XUMUYECKHE YPABHEHUS.

Ilpakmuueckasa yacms. IIpoBeieHNE IPOCTENUILNX OIBITOB, BBISIBIICHHE U OIIUCAHUE
0COOEHHOCTEN MpoTeKaHus pa3inyHbixX peakuuid. Pazgen 4. CoBpemenHoe 1a0opaTopHoe
o0opynoBaHue.

[TpuHLMIIBI pabOTHI 00OPYNOBAaHUS XMMHUECKON J1TaOOpaTOpUU: MAarHUTHBIE MEUIAJIKH; BECHI
MeXaHU4ecKue J1abopaTopHble, TOPCUOHHBIE, AHAIUTUYECKHE; BBITSHKHOM 1IKad; MydenbHas
neyb.

Ilpakmuueckaa uacmp. Vicnonb3oBanue oOOpPYIOBaHUS [Jisi MPOBEACHUS J1A0OPATOPHBIX
pabot. PabGoTa ¢ neHTpudyroi, MUKpOCKOIIOM, MATHUTHON MEIIAKOM.

Pa3nen 5. Pa6ora ¢ razamu.

Tema 5.1. Pazsutue xumnu. Onbitel k. [Ipuctan, K.-B. Ieedte.

«JlecHo¥ a3y U coCcOObI «yIyULICHUS» BO3TyXa.

Ilpakmuueckasn yacmo. OnbiThl ¢ CO;, u Oy, TexHnka 6€30macHOCTH MPU padOTE C Ta3aMH.
Tema 5.2. Boaopoa, KUCJI0PO, AMMHUAK.

Ilonarue uncrotsl ra3a. ' pemyunii ras. InotHocTs rasa.

Ilpakmuueckan uacmsp. llonydeHue BoJgoOpoAa, KHCIOpoJa M amMMmuaka. M3mepeHwue
IJIOTHOCTH Ta3a.

Paszpnen 6. UcTopust XuMuu. ITansl B M3y4YeHUH I'a30B U PACTBOPOB.

Hctopust TpanchopManiuu NpeCTaBICHUN YUYEHBIX O CTPYKType ra3000pa3HbIX BEIIECTB U

Teopuu pacTBopoB. M3yueHnue coctaBa Bo3ayxa. Otkpeitus . Pesepdopna, A. JlaByasse u I
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Kaenaumia. Pa3zButne Teopuu ropenus. OmnpoBepkeHue Teopuu ¢iaorucroHa. Teopuu

pactBopoB C. Appennyca u J[. 1. Menneneesa.
Paznen 7. PaGora ¢ pactBopamu. Boaa.
Tema 7.1. IloHsATHS PACTBOP M PACTBOpPEHME.

TBépable, Kuakue, razoo00pasHble pacTBOpbl. HacelmeHHbI pacTBOp. HeHachleHHbIN
pactBop. Ilepechiennsiil pactBop. PacTBOpuMOCTS.

Ilpakmuueckaa uacmo. IIpuroToBiieHHE paCTBOPOB U3 AKUJKOTO CTEKJIa
«Heoprannueckuii Jiec — 3araJilouHbIA U PEKPACHBIN.
Tema 7.2. Kpucranisl.

KpI/ICTaJIJII/ISaHI/IH N3 IICPCCHIIICHHBIX PACTBOPOB.

Ilpakmuueckaa ywacmsp. BeipamyiBaHne MOHOKPHUCTAJJIOB U3 HACBHIIIIEHHOTO PacTBOpA.
[Tonyyaem 1 pucyeM KpUCTaJUIbl pa3HOU (POPMBL.

Tema 7.3. I11é104u ¥ KUCITOTHI.

PactBopsI mienoueii u kucaot. Bona B ¢pusuke, xumuu u Ouonoruu. [ lpupoansie ocMoTHUECKUE
SBJICHUSL.

Ilpakmuueckasa ywacms. Y CTpaHEeHUE KECTKOCTH BOJBL. DJIEKTPOIUTHI. J(rucconuanusi.
Tema 7.4. Coun.

Mmuoroo6pasue coneit. Coyid BOKpYT Hac, ux peakiuu. Kpacora XuMU4ecKuX peakiiuii.
Ilpakmuueckan yvacmp. Kpuctaymsamnus CoJIEH U3 )KEIATUHOBBIX TUIEHOK.

Paznen 8. Xumus Bokpyr Hac. [Ipa3aununas xumus.

[TpunHIMTIBL NEticTBUS PeiiepBEPKOB, XUMUUECKHUX 3MEH, IPAaKOHOB, XJIOIMYIIIEK.
Ilpakmuueckaa wacmep. XuUMHUECKHUE 3MEU U IPaKOHBI. POKYCHI, OCHOBAHHBIE HA
VM3MEHEHUH LIBETA PACTBOPA TP XUMHUYECKOU peakiuu. DeriepBepku. MBUIbHBIE Y3bIPH, O
yéM OHU MOT'YT paccKa3aTh?

Pa3znen 9. MeTaliibl M UX COeITUHEHN.

Tema 9.1. MeTa/uibl M MX COETUHEHUS — CTOMKHME U AKTUBHbBIE, TBEP/bIe U MATKHE,

AParoucHHbIE.
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Metannel B Tabnuue MengeneeBa. CTpoeHHue aTromMa Ha MpUMepe aToMa MeTallja.
Ilpakmuueckan yacmo. Guznyeckre U XUMUYECKUE CBONCTBA METAIJIOB.

Tema 9.2. MeTa/sibl 0CHOBHBIX I'PYIIIIL.

CBoiiCcTBa, CTPOEHUE aTOMA.

Ilpakmuueckasn yacmo. OnbiTH ¢ Sn u Al

Tema 9.3. MeTa/uibl H0O00YHBIX IPYIIIL.

Mens, cepedpo, 301010, HUHK. CBOWCTBA, CTPOCHHE aTOMA.

Ilpakmuueckasa ywacms. Kakue MeTasibl ecTh B amiie HakanuBanus (W, Mo, N).
Hparonennsie Metauibl. Beigenenne Au u Ag. «KaccueB mnyprnyp». BeipamuBanue

MoHOkpucTaiioB Cu. «lepesbs» [lapanensca u FOmurepa.
Paszneua 10. daexkrpoxummus.

Tema 10.1. 'anbBaHUYECKHE DJIEMEHTDI.

Uctopust otkpeitus. [lonstue o ranpBanuke. CocTaB v MPUHIHUIIBI paOOThI TAIbBAHUYECKUX
2JIEMEHTOB.

Ilpakmuueckan uwacme. V3ydeHue cocTaBa W TPHUHIMNA PAOOThl PA3IUYHBIX AJIEMEHTOB
MUATAHUS.

Tema 10.2. YcrpoiicTBO OaTapelku.

Paznoxxenue BoAbI HA BOJIOPOJI U KUCTIOPOI.

Ilpakmuueckasn yacmo. ONBITH C OaTapeikamu.

Tema 10.3. Koppo3ust MeTa/u10B. 3a1IUTA OT KOPPO3UH.

[IpyuyuHbI U TOCJIEACTBUS KOPPO3UU METAILIOB. 3aluTa OT KOPPO3UH.

Ilpakmuueckaa ywacmsp. OTBITHI 110 U3YYEHUIO KOPPO3UU METAIIJIOB U 3AIUTHI OT HEE.
Pa3pgean 11. ’Kege3o. CBoiicTBa KeJie3a.

Tema 11.1. OcoOeHHOCTH XKeJIe3a U COeAMHEHNH xKeye3a. MarneTusm.

Kenesnsiit Bek. JKene3zo Bokpyr Hac. CteneHu okucieHus xeinesa. [lonsitue marnetusma.
Ilpakmuueckaa uwacmo. KauecTBeHHBbIE  peaknMM  HA  HOHBI XKeje3a.

[Tonyuyenue nupodopHoro xenesa. OnbIThl, AEMOHCTPUPYIOIINE MATHETHU3M.
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Tema 11.2. Peakuuu coeTuHEeHUH Kejie3a. XUMHUYECKas pajayra.

Oco0OEeHHOCTH COCTMHECHUM Kee3a U UX PEaKIIhi.

Ilpaxkmuueckaa ywacmsp. ONBITHI 110 TTOJTYYEHUIO PA3HOIBETHBIX COSMHEHUI JKele3a.
XuMHuecKas pajyra i XuMU4eckuit cBeTodop.

Pazngen 12. Hemerasuisl.

Tema 12.1. Cepa u ¢pocdop — TUNHYHBIE IPEACTABUTEH HEMETAJIOB.

Coennnenus S u P. Xumuueckue cBorictBa coennHenud S u P. Ammorponus.
OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEIMHEHUN cephl U (pocdopa.
Ilpakmuueckaa uacme. deliepBepKH KaK TMpUMEpP TUIUYHOM OKHCIUTEIbHO-
BOCCTAHOBUTEIBHON PEAKLIAH.

Tema 12.2. I'astorensl. CxoacTBa U pasjinyms.

HcTopust OTKPBITUSI HEKOTOPBIX TrajJoreHOB. ['aJoreHpl — OnacHble U MoJie3Hble. YeM MmaxHeT
Mope? 3aueM opranusmy moa?

Ilpakmuueckasa yacmo. ONBITHI IO MOJTYYEHUIO TAIIOT€HOB.

Tema 12.3. OxkucANTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU B ObITY U B JIa00OPaTOPHH.
OBP.

Ilpakmuueckan yacmo. BriBeieHUE NSATEH U MOJYyYEHUE KPACOK. XMMHUUYECKHUE BYJIKAHBI.
Pa3znen 13. I'eHeTH4ecKkasi CBA3b HEOPTAHNYECKUX COEIMHEHMIA.

Tema 13.1. MHoroo0pa3ue HeOpraHU4YeCKMX XUMHYECKUX BEleCTB U PeaKIMi.

Konsia JIuseranra.

Ilpakmuueckaa uacms. 1IpoBeieHNE CIIOKHOU LENMA XUMUYECKUX PEAKLIHN IS TTOTYyUYEHUS
kousen JInzeranra.

Tema 13.2. Oxcuabl MeTa1JI0B M HEMETAJLTIOB.

Heoprannueckuii cuntes. ['eHeTHYECKas CBSI3b HEOPTaHUYECKUX COCTUHEHUH.
Ilpakmuueckas yacmyp. [1lonydeHne u CBOMCTBA OKCUIOB.

Pa3znen 14. MHorooo6pa3ue opraHm4ecKux coeIMHEeHUi.
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Tema 14.1. MHoroo6pa3sue coeqMHeHUi yriiepojaa.

Hedtp, Hedranpie mnéuku. Paspymenue minéHok. [loBepxHocTHOe HaTshkeHHe. Borpocs
3arpsi3HECHUS OKPYKAOIIEN CPELBI.

Ilpakmuueckaa ywacms. ONpeICIICHUE TaATOTC€HONPONU3BOAHBIX.

['openne caxapa. [IpogyKThl NUTaHUSI.

Tema 14.2. Mowmue BeuiecTna.

Mpbuia. CHHTETHYECKHE MOIOIIUE BEIIECTBA.

Ilpakmuueckana padoma. V13roTOBICHUE MBLIA.

Tema 14.3. KpaxmaJ u riiokosa.

Crpoenue, cocta, ucnoiibzoBanue. L{Betuoie peakunu. OnpeneneHue TIrKO3bI.
CepeOpenue.

Ilpakmuueckan yacmo. KauecTBEHHbIE pEaKI[MU HA KPaXMaJl U TIIOKO3Y.

Tema 14.4. Opranuyeckue BelecTBa B IpUpo/e.

benku, KUPBI, yTIEBObl, PEPMEHTHI, TOPMOHBI, BATAMHUHBI U IPOAYKTHI UX MIPEBPALLICHUI.

Ilpakmuueckas ywacmyp. [IpoCThIC ONBITHI C OPraHUYECKUMU BENICCTBAMHU.
Pa3nen 15. AHaau3 v o4YHCTKA.

Nuaukatopsl U3 NpUPOIHBIX MaTepuaioB. CriocoObl pa3TuieHus COJeH.

Ilpakmuueckasn yacms. [IpuroToBneHre WHIAUKATOPOB U3 MPUPOIHOTO CHIPHS.
XpomaTorpadus U IKCTpaKiysa. AHATIU3 CMECH COJICH.
Pa3znea 16. IloaroroBka ucciaen0BaTebCKoil padoThl U y4acTHe B KOH(epPeHINH.

Tema 16.1. Bb100p TeMBbI 1 NOATOTOBKA UCCIEA0BATEIbCKON padoThlI.

O0600mmenue npoitaeHHOTO MaTepuaia. Beidop Temsl. Llenu u 3agaum paboThl, 3Tanbl pabOTHI
HaJ Heil. OcoOeHHOCTH HcTonb30Banusa MHTepHET.

Ilpakmuueckan yacmo. Tlovuck u paboTa ¢ IUTEPATYPOH IO TEME.

Tema 16.2. IlocTaHOBKA 3KCIIEPUMEHTA.

MecTo 1 poJib SKCIIEpUMEHTa B UCCIEA0BaTENbCKOM paboTe. BbiBOIbI 110 paboTe.
Ilpakmuueckan yacmes. IIpoBenieHre SKCIIEPUMEHTA U aHAJIU3 €r0 PE3YJIbTATOB.
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Tema 16.3. YuacTue B KOH(epeHInH.

IToaroroBka moknana u MMPC3CHTAINH.

Ilpakmuueckan uwacmo. Yuactue B koHPepenuuu «I[IOUCK», oOcyxnenue pe3yiabTaToB

KOH(EpEeHIIMU U BBICTYIIJICHUN 00y4aronmxcsl.

Pa3znen 17. UTorosoe 3ansitue.
HUtoroBass nuarHoctuka. IlonBenenme wutoroB paboTsl 3a yueOHBIH roxa. Bwibop
WHIUBUIYAIBHBIX TEM JUJISl U3YUYECHUS JIETOM.
1.4. Ilnanupyembie pe3y/ibTaThl
[Iporpamma obecnieunBaeT JOCTHKEHHE CIEAYIOLIUX PE3YIbTATOB OCBOEHUS MPOTPaMMBbI
JOTOJIHUTEIBHOTO 00pa30BaHUsL:

JIMYHOCTHBIE:

+ chopMHPOBAHHOCTh OTBETCTBEHHOT'O OTHOIIEHHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00yYaroIMXCsl K CAaMOPA3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUYEHUIO U
MO3HAHUIO, BHIOOPY NalibHENIero 00pa3oBanus Ha 0a3e OPUECHTUPOBKHU B MHUpE

npodeccuii u PO eCCHOHATBHBIX IIPEATIOYTCHU, OCO3HAHHOMY TOCTPOCHHIO
WHIWBUYyaIbHONH 00pa30BaTeIbHON TPACKTOPUHU C YUETOM YCTOMYMBBIX MO3HABATEIHHBIX
UHTEPECOB;

+ chOopMHPOBAHHOCTH IIEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
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COBPEMEHHOMY YPOBHIO Da3BUTHs HAayKM W  OOLIECTBEHHOM MPAKTHKU;
c(OPMUPOBAHHOCTh ~ KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIICHUM U
COTPYJHUYECTBE CO CBEPCTHHKAMH, CTApIIMMU M MIAAIIMMHU, B 00pa30BaTEIbHOM,
OOILIECTBEHHO MOJIE3HOM, yueOHO- NCCIEA0BATEIBCKOM, TBOPYECKON U APYTHX BUAAX
NEeSTENbHOCTH;

YMEHHUE SICHO, TOYHO, IPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M NMHCHbMEHHOW peuw,
MIOHUMAaTh CMBIC]I TIOCTABJICHHOW 3a/layd, BBICTPAMBATh APryMEHTAlLUI0, MPUBOIAUTH
MIPUMEPHI U KOHTPIIPUMEPHI;

IIPEJICTAaBICHUE O XUMHUYECKON HayKe Kak cepe 4eIoBEeUEeCKONW e TENIbHOCTH, 00 3Tamnax
€€ pa3BUTHA, O €€ 3HAUMMOCTH IS Pa3BUTHUS LIUBUJIA3ALIUY;

KPUTUYHOCTh  MBIIUICHHS,, yYMEHUE  paClO3HAaBaTh  JIOTUYECKM  HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTIUNYATh TUIIOTE3Y OT (DAKTA;

KpPEaTUBHOCTh MBIIJIEHUS, WHUIMATUBA, HAXOJYUMBOCTb, AKTUBHOCTh IMPH PEIICHHUU
AKCIIEPUMEHTAJIbHBIX U PACUETHBIX 33/1a4;

YMEHUE KOHTPOJIMPOBATh IMpOLECC M  PE3yslbTaT Y4eOHOW  HCCIIEe0BATEIbCKON
NEeSATENBHOCTH;

CIIOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPHUSATHIO XMMUYECKUX OOBEKTOB, 3a7ay, pEeLICHUH,
pacCykJICHUMU.

MeranpeamerHsie:

YMEHUE CaMOCTOSITeJIbHO IUTAaHUPOBATh aJbTEPHATHUBHBIE IYTH JAOCTHXKEHHUS LIEJEH,
OCO3HaHHO BbIOMpaTh Hambonee 3PHEKTUBHBIE CIMOCOOBI pPEIICHHUsS YYeOHBIX W
MO3HABATEJIbHBIX 33]1a4;

YMEHHE OCYLIECTBJISTh KOHTPOJb MO pe3ylbTaTy W MO crnocoOy AeWCTBUS Ha YpOBHE

IMPOU3BOJIbHOTO BHUMAaHHA 1 BHOCHUTD HCO6XOI[I/IMBIC KOPPCKTUBBLI,

YMCHHC aJICKBATHO OLICHUBATH IPABUIIBHOCTH WJIN OIIMOOYHOCTH BBITIOJIHEHHS y‘iC6HOI>i

3amauu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHIS;
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+

+ OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMU JIEUCTBUSMH OMNPENEICHUS] TOHATUH, 000OIIEHHUS,

+

YCTAHOBJICHUA aHaHOFHﬁ, KJIaCCH(bI/IKaHI/II/I Ha OCHOBC CaMOCTOATCIBHOI'O BBI60pa

OCHOBaHUM U KpUTCPHUCB, YCTAHOBJICHUA POJOBHUAOBBIX CBHBGﬁ;

YMEHHUE YCTaHABIIMBAaTh IPUYMHHO-CIICICTBEHHBIE CBS3H; CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akiioyeHue (MHIYKTUBHOE, NEIYKTUBHOE M IO aHAJIOTUH) U
BBIBOJIBL;

YMEHHE CO3[aBaTh, MPUMEHATh U IMPEOOpPa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA,
MOJIETIN U CXEMBI JJIsl peleHUs] Y4eOHbIX U TIO3HABATENbHBIX 3a/1a4;

YMEHUE OpraHU30BbIBATH y4E€OHOE COTPYJHUYECTBO U COBMECTHYIO JE€ATEIBHOCTH C
YUHUTEJIEM M CBEPCTHUKAMHU: OIPEACNATh LENH, pacupeneieHue (QyHKIU U posei
YYAaCTHHKOB, B3aMMOJIEUCTBHE M OOIIME CHOCOOBbI pabOThl; yMEHHE padoTaTh B TPYyIIIE:
HaxOJIUTh OOIIee pPelIeHHE U pa3peliarb KOH(MIMKTH Ha OCHOBE COTJIACOBAHMS MO3ULIUNA U
y4€Ta MHTEPECOB; CIylIaTh MapTHEPA; GOpMYyIHpPOBATh, APTyMEHTUPOBATh U OTCTaUBATh
CBOE MHCHHUC;

c(hOpMHUPOBAHHOCTh YUYE€OHOW M OONIEMOJIb30BATEIILCKOM KOMIIETEHTHOCTH B 00JIacTH
MCIIOJIb30BaHUs MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (MKT-
KOMIIETEHTHOCTH);

MEepBOHAYAJIbHBIE MPEACTABICHHUS 00 MIEIX U O METOJaX XMMHH Kak 00 YHHUBEpPCaJIbHOM
A3BIKE HAYKU U TEXHUKH, O CPEICTBE MOJICIUPOBAHUS SIBJICHUI U MPOLIECCOB;

YMEHHE BUJCTh XUMHYECKYIO 3aJjauy B KOHTEKCTE MPOOJIEMHON CHUTyallUH B JAPYTUX
JUCLUIUIMHAX, B OKPYKAIOILIEH XKU3HH;

YMEHHUE HAaXOJUTh B PA3IMYHbIX UCTOYHUKAX MH(POPMALIMIO, HEOOXOIUMYIO ISl pelIeHUs
XUMHUYECKUX MpOOJIeM, U NPEICTaBlIATh €€ B MOHATHON (popMe; MPUHUMATH PEIICHHE B
YCJIOBUSIX HETIOJTHOW M M30BITOYHOM, TOYHOU U BEPOSITHOCTHON MH(pOpMAIINK;

yMEHUE MOHUMATh U UCII0JIb30BATh XUMUYECKHUE CPEICTBA HATJIATHOCTH (MOJIENHU, YEPTEKHU,

CXEMBI U Ap.) AJIs WUTIOCTPALIMK, UHTEPIPETALNH, apTYMEHTALIUY;
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+

+ YMCHHC BBIJIBUT'aTh I'MIIOTC3bI IIPpHU PCIHICHUN y‘{C6HBIX 3aga4 U IIOHUMAaThb HGO6XOI{I/IMOCTI)

UX IIPOBEPKHU;
YMEHHUE MPUMEHITb WHIYKTHBHBIE W JEIyKTUBHBIE CIIOCOOBI PAacCyXIECHHH, BHUIECTbH
pas3JIMYHbIC CTPATEruu PELICHUs 3a/1a4;

IMOHUMAHHUC CYHIIHOCTH aAJITOPUTMHYCCKHX HpeI[HI/ICElHI/Iﬁ Hn YMCHHC I[Cf/iCTBOB&TI) B
COOTBCTCTBUHU C ITPCAIIOKCHHBIM aJITOPUTMOM;,

YMEHHE CAMOCTOSITEIbHO CTaBUTH 1EIU, BEIOUPATh U CO3/1aBaTh aITOPUTMBI JI PEIICHUS
Y4EOHBIX XUMHUUYECKUX TIPOOIIEM;

YMEHHUE IUIAHUPOBATH U OCYILIECTBIISITh AEATEIbHOCTD, HAMPABICHHYIO HA PEUICHUE 3a7a4
MCCJIEI0BATENbCKOTO XapakTepa.

IIpeamerHble:

yMeHHue paboTaTh C XUMHUUYECKUM TEKCTOM (CTPYKTYPUPOBAHUE, U3BICUCHUE HEOOXOIUMOM
uH(pOpMaIuu), TOYHO U TPAMOTHO BBIPaKaTh CBOM MBICIIM B YCTHOM M MUCHbMEHHON peuH,
MPUMEHSIST XUMHUYECKYH0 TEPMHHOJIOTHIO W  CHUMBOJIMKY, UCIIOJB30BaTh  Pa3IUYHBIC
SI3BIKU XUMUU (CJIOBECHBIH, CHUMBOJINUECKUH, rpaduueckuii), 000CHOBBIBATH
CY>KJIEHUS, TPOBOJIUTH KIIACCU(DUKAINIO, TOKA3BIBATh XUMUYECKUE YTBEPKICHMUS;
BJIaJIcHUE 0a30BbIM TOHSATUUHBIM amlapaToM: HMETh NPEACTaBICHHUE O XHUMHUYECKOM
AJIEMEHTE ,BJIaJICHUE CUMBOJIBLHBIM SI3bIKOM XUMHUU, 3HAHUE XUMUUYECKUX HOPMYIT;

YMEHHUE BBITIOJIHATh pacyeTHbIC MpeoOpazoBaHusi (GopMyII, MPUMEHATh UX JJIS PElICHUs
y4eOHBIX XUMHUUYECKHUX 3aJ1a4 U 3a/1a4, BOSHUKAIOIIKUX B CMEXHBIX YUEOHBIX MIPEAMETAX;
YMEHHE T0JIh30BaThCsI XUMUYECKUMU (POpMyIaMu U CAMOCTOATEIIBHO COCTABISATh (hOPMYJIbI
3aBUCHUMOCTEH MEXIy BeJIMYMHAMU Ha OCHOBE OOOOIIEHUS] YaCTHBIX CIIy4yaeB H
AKCIIEPUMEHTA;

YMEHHE pelllaTh 3aJlaud 10 YpaBHEHUSIM U (popMyJiaM , TPUMEHSITh TOJTYYE€HHbIC YMEHUS
JUISL pEIICHUS 3a/1a4 U3 XUMHUU, CMEXHBIX MPEIMETOB, MPAKTUKHU;

OBJIAJICHUE CHUCTEMOW (DYHKIIMOHAIBHBIX TOHATHH, (DYHKIIMOHATBHBIM SI3BIKOM M
CUMBOJIMKOHM, YMEHUE CTPOUTH TpadUKU 3aBUCUMOCTH BEJIMYHH, ONMCHIBATh X CBOWCTBA,
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+
HCIIOJIb30BaThb CI)YHKHI/IOHEIJ'H)HO'FpaCbI/I‘-IeCKI/IC NpCACTABJICHUA IJIs1 OIIMCAHUSI W aHaJIh3a

XUMHUUYCCKUX 3a/1a1 U PCAJIbHBIX 3aBHCHMOCTeﬁ;
+ OBJIAJICHHUE OCHOBHBIMH crocodbaMu MNpCACTAaBJICHUA U aHaJIN3d CTATUCTHYCCKUX HAaHHBIX,
YMCHHC IMPOTHO3UPOBATH OTKPBITUC HOBBIX BCIICCTB,

+ YMCHHUC IIPUMCHATH U3YUCHHBIC ITIOHATUA, PC3YJIbTAThl U MCTOABI IIpU PCIICHHUHA 3a1a4 U3

Pa3JIMYHBIX Pa3eI0B Kypca, B TOM YHUCJIE 3a]1a4, HE CBOSIIUXCS K
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HETIOCPCACTBCHHOMY IMPUMCHCHHNIO U3BECTHBIX aJITOPUTMOB.

CrpykTypa u cofep:KaHue IIaHUPYEMBIX PE3YIbTaTOB OCBOCHUSI OCHOBHOM
o0pa3oBarTenbHON IPOrpamMMBel OCHOBHOT'O OOILEro oOpa3oBaHHUs
aJIeKBaTHO oTpaxaroT TpeboBanus CtaHaapra, nepeiarT CrelupuKy

00pa3oBaTeNbHOTO NPOLECCA, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSM OOYHArOITUXCSL.

Paszpes 2. Komieke opraHu3aluOHHO-IIEarOri4ecKMX yCJa0BUil
2.1. @opmbI aTTECTALMHA
- (popMBbI OTCJICKUBAHUS

U (pMKCcAUM Pe3yJIbTAaTOB:

B mnponecce oOydeHHsI OCYIIECTBIISIETCS KOHTPOJb 32 YPOBHEM 3HAHUM U YMEHMI
oOyuaromuxcsi. 3HaHUSI 1 YMEHHUS MPOBEPAIOTCSI TOCPEACTBOM BBITIOJTHEHHS 00y4atOIIUMUCS
NPaKTUYECKUX pabOT B XUMHUYECKOW J1a0OpaTopuu, TMOATOTOBKH CaMOCTOSITEIbHBIX
UCCJIEeI0BATENBCKUX padOT. YPOBEHb YCBOCHHS TPOrPaMMHOI0 MaTepHuaa ONnpeaessieTcs mo
pe3yibTaTaM BBIOJHEHUS! TPAKTHYECKUX padoT. C KakIpiM peOCHKOM OTpabaThIBaOTCS
HanOoJiee CIOXKHbIE 3KCIEPUMEHTHI, 3/1€Ch HEOOXOAMMO BHUMATEIbHOE, YYTKOE U J00poe
OTHOLIEHUE K Kaxkomy. BeiOupaercs auddepeHunpoBaHHbIA MOAX0A K 00ydaroniemMycs, Bce
yIadd TOOUIPSIFOTCS, BCE HENOYETHl TAKTUYHO M MATKO HcHpaBisitoTcs. KoHTponmpyercs
KaueCTBO BBIMOJIHEHUS MMPAKTUYECKUX pabOT 10 BCEM pazjiesiaMm.

B Teyenue yuyeOHOro rojga oOyuvaromuecs y4acTBYIOT B XMMHUYECKUX OJIMMIIMA/IAX U
KOH(epeHInsIX .

dopMamMu MMOJBEECHUS UTOTOB PA0OTHl MOTYT OBITh: OTKPBITHIC 3aHSITHS, TBOPUYECKAS
3aIuTa, CAaMOOLIEHKA, KOJUIEKTUBHOE O0CYXACHHE U JIp.

HroroBasi omneHka ocyuiecTBisieTcs B (GopMe IEMOHCTpAlMU JIy4IIMX padoT Ha
3aHATUAX KPY)KKa IMepell OJHOKIACCHUKAMU U poauTessaMu. Jlydmme paboThl OTMEYaroTCs

rpaMoTaMu, JIUILJIOMaMHU, ITOJapKaMHU.
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- ¢hopMBbI IpeAbSABICHNS U JeMOHCTPAIIMH Pe3YJbTATOB:

+ BXOJHOW KOHTPOJIb — IPOBOJMUTCS B Hauaje OOydeHUs, ONpeaesieT YPOBEHb 3HAHUMN
pebenka (cobecemoBanre ¢ 0O0yJaAOIIMMUCS B HaYaJIe TO/1a);

+ TeKymui KOHTPOJIb — MPOBOAMUTCS Ha KAKIOM 3aHSITHU: aKIICHTUPOBAHWE BHUMAHUS,
MIPOCMOTp padoT;

+ IPOMEXKYTOUHBI KOHTPOJb — MPOBOJUTCS 10 OKOHYAHUH M3YyYEHUS OTICIBHBIX TEM:
IUIaKTUYECKUE UTPBI, TECTOBBIC 3a/1aHNUs, BUKTOPUHBI.

+ HUTOTOBBIA KOHTPOJIb — MPOBOJUTCS B KOHIIE y4E€OHOTO rojla, OINpeneisieT YpOBEHb
OCBOEHHMSI MPOTPaMMBI (3alIUTa UCCIEA0BATENBCKON paboThl, cOOECEI0BaHNE B KOHLIE
rojaa).

B mporpamme ucrnoinb3yercs ruoKast peiTuHroBast cucrema
OLIEHKH JOCTHXEHUI 00yJarommxcs 10 ONPEAeSIEHHBIM KPUTEPUSIM:

— BBINOJIHEHUE OMNPEACNEHHOTO0 KOJMYECTBA NPAKTHUECKUX padoT, Korjga Kaxjaas

IpaKkTHUecKas paboTa OIEeHUBAETCS OMpeIeICHHBIM KOJIMYECTBOM 0allioB;

— TIOABEJICHHE UTOTOB B KOHIIE KaXKJIOTO IMOJYroaus (SHBaph, Mai);

— CHCTeMa HarpaXJIeHuss H TOOUIPEeHUs OOyJalolmmXcs, Jydliue oOydaroniuecs,
HaOpaBIIMe HauOOJIbIIIEe KOJTUYECTBO 0AIOB, HATPAXKIAIOTCA TPAMOTAMU U TTPU3aAMU;
— OopraHu3zanus KOHTPOJISI  3HAHWI MIPOUCXO/IUT HA  OCHOBE
camopedekcun 00yJaroIerocs.
Peduiexcust momoraet onpenenuTh CTETIeHb TOCTHKEHUS TOCTaBICHHOM IIeJIN, TPUIHHBI

X JOCTHXXCHMUI NN HaO60pOT, lICfICTBCHHOCTB T€X WM UHBIX CIOCOOOB U METOOO0B, a4 TAKIKEC

IIPOBECTH CAMOOLIEHKY .

2.2. OueHoOYHbIEe MaTEePHUAJIbI

[Ipu oneHuBaHMM Y4YEOHBIX JOCTIDKEHHMHM  ydamuxcsi 1O  JOMOJHUTEIbHOU

00111€e00pa3oBaTeIbHOM 00I1IEpa3BUBAIOIICH MPOrpaMme « XUMHUS B OTIBITaX»» UCTIOJIb3YOTCS:

® I[I/IaFHOCTI/IKa YCBOCHHUA MarTepuaia, B mponecce O6y‘{CHI/IH I10

00111e00pa3zoBaTebHOM 001Iepa3BUBAIOLIEH POrpaMMe « XUMHUSI B OIBITaxX).
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. WuauBuayanbHas KapTa ydeTa pe3yJbTaTOB HHTEUIEKTYalIbHbBIX CIIOCOOHOCTEH.

. NudopmanmonHass kapta ydeTa pe3ysbTaToB OOydYalOMIMXCA Y4YacTUsl B

MEPOTPUATUIX PA3HOTO YPOBHSI.

OneHovHbIEe MaTepUaiIbl MPOTPaMMBI pa3paboTaHbl C yUeTOM TPEeOOBAHUM K CTAPTOBOMY

YPOBHIO OCBOCHHUSI Y4€OHOT0 MaTepuara.

O

O:xupaemble pe3yabTaThl:

[oJIy4atT IMpeJCTaBIEHUE O CTPOCHUH aTOMa, MOHAX W MOJIEKyJaX, O KJacCU(pUKaLUU
HEOPraHWYECKUX COSAMHEHUN Ha KUCIIOThI, OCHOBAHUS U COJIM, 00 aHAJIN3€ U CUHTE3E;
O MPUOOPETYT OCHOBHBIE HABBIKM MMPAKTUYECKOW pabOThl B J1abopaTtopuu, OyayT
BBINIOJIHATH MPOCTEHNIINE TaO0PATOPHBIE OllEpaLlUu;

MPOSIBAT UHTEPEC K COBPEMEHHBIM MPOOIEMaM XUMHUH U K UCCIIEI0BATEIbCKON padoTe
B 3TOM Hay4yHOM o0nactu; o CHOPMHUPYIOT IPEACTABICHUE O KPAacOT€ XMMHUYECKOTO
AKCIIEPUMEHTA; O PAa30BbIOT UyBCTBO OTBETCTBEHHOCTH IPH BBINIOJHEHUN XUMHYECKOIO
HKCIIEPUMEHTa O CHCTEMATHU3HPYIOT CBOM 3HAaHUS B O0JaCTU XHMMHH, CO31aTyT
HEOOXOoAUMYyI0 0a3y Ijs mepexoja K yriyOoJI€HHOMY M3YYEHHIO OTAEJBHBIX Pa3/iesioB
XUMHH;

6y,Z[YT YMCTb CaMOCTOATCIBbHO ITPOBOAUTDL 3KCIICPUMCHTBI 1 BCCTHU

HCCJIEI0OBATENBCKYIO0 padoTy B 1abopaTopuu;

©)

OCO3HAIOT E€IMHCTBO MATEPUAJIBHOTO MHpPAa HAa OCHOBE XHMHYECKOrO0 MOAX0Ja K
CTPOEHHUIO BELIECTBA; O OCBOSIT JKOJIOTMYECKHE AaCIeKThl BIIASHUAS XUMHM Ha
MOBCEIHEBHYIO JKHU3Hb, O TMPUOOPETYT MOTHBALIMIO Ha JaJIbHEHIEe H3yUYCHHE
€CTECTBEHHBIX HAyK; O HaydaTrcsi CaMOCTOATENbHO paldoTaTh CO CHEHaJIbHON
XUMUYECKON JIUTEpaTypod; © MPUOOPETYyT HABBIKA TMOATOTOBKUA JIOKJIAJAOB H
BBICTYIIJIEHUN HA KOH(EPEHIUSX.

Kpurtepun ypoBHsI 0CBOCHUSI y4eOHOr0 MaTepuaJia:
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- BBICOKHI1 YPOBeHb — 00y4arouuii OCBOWJI IPaKTUYeCKU Bech 00bEM 3HaHuit 10079%,
MPEAYCMOTPEHHBIX MPOrPaMMON 32 KOHKPETHBIN MEPUO/I;

- CpeAHNH YPOoBeHb — y 00y4Jaronux 00bEM YCBOCHHBIX 3HaHUM cocTaBisieT 80-50%;
- HU3KHMH ypoBeHb — oOywaromuiicsi oBiajen meHee yem 50% oObéma 3HAHUM,

PETYCMOTPEHHBIX MPOTPAMMOM.

2.3. YcaoBus peanu3anuy NporpaMmmal

MarepuanbHO-TeXHH4YecKHe ycaoBusl. [ 3QdekTuBHON peann3anuu nNporpaMMel

HGO6XOIII/IMa MaTCpUAIIBHO-TCXHUYICCKAA Oaza:

1. VYueOnbiii kabunHer, cOOTBETCTBYIOIIMI TpeboBanusiM: -CanlluH 2.4.4.3172-14

«CaHI/ITapHO-BHI/IIIGMHOJIOFI/I‘{GCKI/IG TpC6OBaHI/ISI K YCTPOIZCTBY, COACPIKAHUIO U OpPpraHu3alnnu

pexxrmMa paboThl 00pa30BaTEIbHBIX OPTaHU3AIMI JOTIOJHUTEILHOTO 00pa30BaHusl JeTei»

(temniepatypa 18-21 rpanyc llenbcus; BinaxxHocTh Bo3ayxa B mpeaenax 40-60 %, mebens,

COOTBETCTBYIOIIAsl BO3PAaCTHBIM OCOOEHHOCTsIM Jneredd 14-15 ner); Jnga peanuzauuu

IIPOTPaAMMBI

R T T T S S S T

OO6opynoBaHKE U MaTEPHUAIBL:

KOMITBIOTED;

MEANATIPOCKTOP.

CTaHJApTHBIN HAOOP XUMHUYECKHX PEAKTUBOB (KHCIIOTHI, IMIEIOYH, OKCHJIBI, COJIH);
U3MEPUTEITLHBIE PUOOPHI;

cTekisiHHas 1 hapdopoBas mocyaa;

METaJUTMYECKHE M TATUBHI;

HarpeBaTeNIbHBIC TTPUOOPHI;

BECHI;

MUKPOCKOIL.

B kauectBe AUTAKTUYCCKHUX MAaTCpUuaiOB UCIIOJb3YIOTCA HAIJIAOHBIC ITOCOOHS:
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TabnMila pacTBOPUMOCTH U mepuoaunyeckass Ttabmuua J[. WM. MengeneeBa; KoIeKIIUU
M0JIE3HBIX UCKOMAEMBbIX, ITOYB, HEPTH, IIKaJa TBEPAOCTHU U T.II.

B kauecTBe METOIMYECKUX MATEPHATIOB NPUMEHSIOTCA PA3IUYHbIE MMyOJIUKAUU 110
xumuH (cM. CIUCOK JIUTEPATYphl), METOJUUYECKUX Pa3pabOTOK U IMJIAHOB KOHCIIEKTOB 3aHSTHI;
METOJUYECKUX YKa3aHUI U PEKOMEHIAlNM K TPAKTUUYECKUM 3aHATHSIM.

NudopmanuonHoe odecneyenne: METOIUUYECKUE Pa3pabOTKU 10 BCEM TEMaM,
CLEHApUHU MPOBEIACHUS MEpPONPUATUNA,  WUHTEPHET-UCTOYHUKH, CXEMBHI,

OIPOCHBIE U TEXHOJIOTUYECKUE KAPTHI.

Kaaposoe o0ecneueHume. JlormoTHUTENbHYIO 00111e00pa30BaTEIbHY IO
00111epa3BUBAIOIIYIO TPOrPAMMYy «XUMHUS B OTIBITAX» PEATU3YET YUUTEIb XUMUU , UMEIOIIUN
JOTIOJTHUTENbHOE 00pa3oBaHME IO IMporpaMMaM TMOBBIMICHHS KBadu(UKAIMU B 00J1acTU
WHKJTIO3UBHOT'O 00pa30oBaHusI.

2.4. MeToanyecKkue MaTepuaabl

Meronrka oOydeHUs Mpeanojaraet JAOCTYMHOCTh H3JIaraeMoil HHQpoOpManuu s
BO3pacTa OOy4aroUIuXcs, YTO JOCTUTAeTCs 3a CUYET HArJSAHOCTH M HEPA3PhIBHOM CBS3M C
MPAKTUYECKUMH  3aHSITUSMMU. @opMbl  3aHATUI  ONPEACNSIIOTCS  HAIMPAaBICHHOCTSIMU
nporpamMmmsl ¥ €€ ocoOeHHoCcTsIMU. [IporpaMMa BKITIOUAET KaK TEOPETUUECKUE U MPAKTUYECKUE
3aHATHS B yUeOHBIX KaOMHETaX, TaK U YKCKYPCUOHHBIC BBIXOJIbI HA TEPPUTOPHUIO YUPEKICHUS
Y CBOEH MECTHOCTH.

@®opMbl OpraHm3anuu y4eOHOro 3aHsitus. llogaya TeopeTHUecKOro marepuana
OCYIIECTBISIETCS B (opMe MPOBEACHUS TPAMUIUOHHBIX W KOMOWHHUPOBAHHBIX 3aHSITHH,
JEKUUW C OJHOBPEMEHHBIM II0Ka30M WIUIFOCTPAlMi, BHUJIECOMATEPUAIIOB, NPE3EHTALNM,
JEMOHCTPALIMOHHBIX ONbITOB. [Togaua mpakTHyeckoro mMaTepuana OCylecTBisieTcs B popme
WHMBUAYAJbHO-TPYIIOBBIX CAMOCTOSATENIbHBIX PA0OT, MPAKTUUYECKUX 3aHSATHH.

JIns DOCTMXKEHWs Uenu W 3aJad [pOrpaMMbl IPEAYCMATPUBAKOTCS COBPEMEHHBIE
nearornueckue U MHPOopMaIlmoOHHbIE TEXHOJIOTHM:

. UTPOBBIE TEXHOJIOTHH;

® IMPOCKTHAA TCXHOJIOT'UA,
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° TCXHOJIOTHA HpO6HCMHOFO O6y‘{€HI/IH;

. 310pOBbeCOEpEraroIe TEXHOIOTUH;

. HNKT-TexHonoruu;

. TEXHOJIOTHS PAa3BUTHUSI KPUTUUECKOTO MBILLJIEHUS;
. TEXHOJIOTHsI pa3BUBAIOIIETO O0YUEHMS;

. IPYIIIOBbIE TEXHOJIOTHH;

. TE€XHOJIOTHUH YPOBHEBOU TuDPepeHraimm.

B 18(570)5(0 i1 O6y‘-I€HI/I}I I IIPOBCACHUA 06p330BaT€HBHOﬁ ACATCIIBHOCTH HCIIOJBb3YIOTCA

CICayronurc MeToabl.

I 0OBACHHMTENLHO-UILTIOCTPATUBHLIH (00S3aTeNbHAs TEOPETHYECKAs 4acTh, paboTa
C WUIIOCTPATUBHBIMUA MaTepUalaMH, COCTABJICHUE IPAKTUYECKUX 3aJaHUN );

I npo6nemHbIi (mpoOsieMHOE  M3JI0KEHHE Marepuana TMpu  U3YYEHUU

BOIIPOCOB 3KOJIOTUH, HAYYHOUN 3THKH, IPU aHAJM3€ MEPCIEKTUBHBIX HAIIPABJICHUI pa3BUTHUS
HAyKH); | MpakTUIeCKU (00s3aTeIbHBIE MPAKTUUECKUE PA0OTHI HAa KaXKI0M
3aHATHH); | JEeSTEIbHOCTHBIN (BBEICHNE UHANBUIYAJbHBIX 3aJaHUI 1
CaMOCTOSATENIbHOM padoThl € JIUTEPaTypol, ydacThe OOydaroIMXci B KOHPEPEHIHSIX U
IKCKYpCHUSIX).

MeToanyeckue ¥ IMIAKTHYECKHE MATEPHAJIbI:

- MCTOANYCCKUC pa3pa60T1<H I10 TEMaM,
- HAJIMYKEC HArJsIAHOIO MaTc€pHraa,

- HaJIM4Me IEMOHCTPAIlMOHHOTO MaTepuana,
- BUICO(DMITBMBI; - pa3IaTOYHBIA MaTepHa,
- "H(OpPMAITMOHHBIE KAPTOUKHU.

- TUJIAKTHYSCKUE KapTOYKH;
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n/n

Jara

pasn
el

Tema 3aagaTH

Conepxanue

Komunuec
TBO
qacoB

Tum 3ausaTus

OcCHOBHEIE
METOIbI U

bopmbI
paboThl,
TEXHOJIOTUU

3VH,
OYVH

YMK




1-2 | 2.09,
7.09

1 ColeceoBaHue ¢
neteMu. BBogHoe
3aHsTHE.

BersicHeHMe HCXOIHBIX
MpEeJCTaBICHUN O
peaMeTe XUMUU U
001acTH €€ NpUMEHEHUsI.
TexHuka 0e30MacHOCTH.
3HAKOMCTBO C TPYIIIOHN.
Pacckas o conep:xanuu
IIPOTPaMMBI IEPBOTO TO/1a
o0Oyuenus. [IpaBuia
MIOBEJICHUS B
nabopatopun. TexHuKa
Oe3omacHOCTH B paboTe ¢
XUMHYECKIMHU
peaKTHBaMH,
AIIEKTPOTIPUOOpaAMH H
HarpeBaTebHbIMU
npubopamu

O3HAKOMUTEIIHLHOE

becena,
Mpe3eHTaLMs

3HaTh
npaswia Th
npu
HAXO0XJICHUU
B KaOuHere,
pabote ¢
peaKkTuBaMu
u
HarpeBaTelb
HBIMH
npudopamu,
pacnucaHue
00beTMHEHUS

Meroanu

€cKHe U
TUTaKTHY €CKUe
MarepHan

BI.
YyeOHONpakTHue
CKOe 000py/I0B
aHue.

KonunyecTBo yacoB: Bcero - 72 B rof; 2 pa3a B HeJielto 1o 1 gacy

KasengapHo-remaTu4eckoe NJIAHUPOBaHUE K padoyell mporpamMmme J0MOJTHUTEIbHOU 00111€00pa30BaTeILHOM
o0uepa3BuBaIlei nporpamme «XHMHS B ONBITAX))

[InannpoBaHNe COCTABIEHO HA OCHOBE JONIOJIHUTENBHON 00pa30BaTeIbHON 001EPAa3BUBAIOLIEN IPOTPaMMBbl €ECTECTBEHHOHAYYHOU

HaIIpaBJICHHOCTH «XUMHS B OTIBITAX)

34




3-4

9.09,
14.09

[TousgTus: atoMm,

MOJICKYJa, 3JICMCHT.

3HAKOMCTBO C KOJUICKIIHEH
XAMUYECKHUX BEIIECTB.
[Toctpoenue moneneit
MOJIEKYJI pa3HbIX BEIIECTB.

KomOuHupoBannoe

[IpakTuueckas
paborta

3HaTh
omnpeaeieHue
BayKHEHIITNX
TOHSTHH:
MPOCTHIE U
CJI0’KHEBIC
BCIICCTBA,
XUMHYECKHI
DJICMCHT,
aToMm,
MOJICKYJIa.
Pazauuath
MMOHATHUS
«BEIECTBO»
H «TEJI0»,
«IPOCTOE
BEILIECTBO» U
«XUMHUYECKH
M BIIEMEHTY.
YMeTh
HM3roTaBJIMBaT
b MOJIENTH
MOJIEKYIL.

Metoanyu

€CKHue U
TUTaKTHY €CKUe
MaTepuan

BI.
VYyeOHOMpaKkTH4E
ckoe 000pyI0B
aHue
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5-6 | 16.09, dusnueckue u O3HakomIIeHHE C W3yueHne HOBOTO [Ipaktuyeckas | HaGmromats, | Meronuu
21.09 XUMUYECKHE (hbU3UYECKUMU U Marepuaia u pabora. aHAIM3UPOBA | €CKUE U
SIBJICHU . XUMHUYECKUMHU SIBJICHUSIMU. IIEpBUYHOE Tb AAOAKTHY CCKHC
N3ydenue peakiuu 3aKpeIICHHE HOBBIX ¢buzuveckue | Marepual
ropenusi. sroropienue 3HAHUU. u BL.
CBeuH U3 nmapaduHa win XUMHUECKHe | YUYEOHONpaKTHye
MbLIa. ATXUMUS SIBJICHUS. CKoe 000py/I0B
(«30J10TOM TOXKIB» U VYMeTh aHue
MIUPUTBHI). OTJINYAaTh
XUMHYECKHE
peaxkiuu ot
(buzmuecKkux
SIBJICHUI.
3HaTh
yCIOBUS
BO3HUKHOBCH
us u
MPEKpaIECHU
sl TOPCHHSI.
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7-8

23.09,
28.09

YucTeie BelecTBa
H CMECH.
Pa3nenenune
CMeceH.

[Ipupogneie  cmecu  —
BO3/yX, HE(PTb, MUHEPAJIBL.
N3ydenune KomneKkum.
[TpaBuiia paboThI C BECAMH.
B3BemmBanue,
IIPUTOTOBJICHUE CMECEN
MeTaJljla U HeMeTaJlja.
Pa3nenenue cmecen.
OuncTKa BeIIecTB,
MePEeKPUCTAILTU3ALINA.

N3yueHnne HOBOTO
MaTepuaia u
IIEPBUYHOE
3aKpEeIJICHUE HOBBIX
3HaHUM.

[IpakTnueckas
pabora.

3HaTh
orpeseeHue
MOHATUI
«IUCTOC
BEIIECTBO» U
«CMEChY.
Ymetp
paboratb ¢
BECaMH.
3HaTh
METO/TBI
pazaeneHus
CMece:
OTCTanBaHUE,
(GuIBTpOBaHU
<,
BEITIAPUBAHNE
. YMmeTh
BBIJICTISITH
JHCTOE
BEIIECTBO U3
CMecH,
opopMIIATH
pe3ynbTaThl
paboThI.

Metoanu

€cKHe U
TUTaKTHY €CKUe
MarepHan

BI.
YyeOHONpakTHue
CKOe 000py/I0B
aHue
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9- | 30.09, 3aKkoH coxpaHeHUs | XUMHUYECKas PEaKIIus KaK N3ydenne HOBOTO [IpakTuyeckas YMmenue Meroanu
10 | 5.10 MacChl OTpaKEHHE 3aKOHA Marepuaia u pabora. XapaKTEepU30 | €CKUe U
COXPaHEHHUS MACCHI. MIePBUYHOE BaTh 3aKOH TUIAKTHY €CKUe
[IpuroToBnenue cmecu 3aKpEIUICHUE HOBBIX COXpaHeHus | MaTepuai
Jlemepu. 3HAHUH. MaccChl bl
BEIIECTB, YyeOHONpaKTHYE
MOHUMATh CKoe 000pyI0B
ero aHue
CYIIHOCTb U
3HAYEHUE NS
HaAMMCaHUs
YpaBHEHUU
peaKIuid.
11-| 7.10, ITonsarue o Wzyuenue u HabOIt0CHIE N3yuenue HOBOTO Teopetnyeckoe | 3HATh Metomuu
12 | 12.10 XUMHUYECKOM MIPU3HAKOB XUMHUYECKUX Marepuaia u 3aHSTHE, MIPU3HAKU €CKHE U
B3aUMO/JICUCTBUU peaKuum. IEPBUYHOE Ipe3eHTanus, XUMHUYECKHUX | AMAAKTHY CCKHC
BEIIECTB. 3aKpEIUICHUE HOBBIX | JEMOHCTPALMOH | PEaKIUi. MaTepual
3HaHUH. HBIE OIIBITHI. bI.
VYyeOHONpaKkTHYE

ckoe 00opy10B
aHue
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13 | 14.10 [TpuHIMIBL XHUMHUYECKUE YpaBHEHUS. KombunupoBanuoe becena, onpoc, | Ymers Metoauu
rpau4ecKkoro [TpoBenenue npocremmx TEOPETUYECKOe | MHUCATh, €CKue u
OTOOpaKECHHS OIIBITOB, BEIABJICHUE U 3aHATHE, YUTaTh AUOAKTHY CCKHUC
peakuuii OTMCaHue 0COOEHHOCTEH Mpe3eHTalus, ypaBHEHUSA Matepuall
IPOTEKaHUS PA3ITUYHBIX JIEMOHCTPALMOH | peakLuuil 1 BI.
peaKIui. HbIC OTIBITHI. xapakTepuzo | YueOHOIpaKkTuue
BaTh HX. ckoe 000opy10B
aHue
14- | 19.10, CoBpemeHnHoe 3HAKOMCTBO C N3yuenne HOBOTO Teopernueckoe | 3HaTh Meroaunu
15 | 21.10 JabopaTtopHoe COBPEMEHHBIM Marepuaia u 3aHATHE, COBPEMEHHOE | eCKHE U
o0opyioBaHue. 71a00PaTOPHBIM HEPBUYHOE IpE3CHTALUS. 1abopaTOpPHO | TMIAKTHY ECKHE
000pyIOBaHUEM. 3aKpEIUIEHHE HOBBIX € MatepHall
SHAHMIA. 000py/IOBaHU | BI.
en YyeOHonpakTHye
IIPUHIUIIBI ckoe 000pyI0B

ero paboThI.

aHHuC
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16 | 26.10 Pa3ButHne xumuu. Omneitel ¢ CO2 u O2. N3ydenue HOBOro Teopernueckoe | 3nats Th Metoauu
Omnbitel [Ix. TexHuka 6€30MacCHOCTH Marepuaina u 3aHATHE, pu paboTe ¢ | eckue u
[Ipuctnu, pu paboTe C razamu. TIEPBUYHOE Mpe3eHTalus, rasamu. JUIAKTAY €CKHE
K.-B. lleene. 3aKpeIUIeHne HOBbIX | AEMOHCTpauuon | Y METh Matepuan
3HAHUH. HBIE OTIBITHI. TIpOBOAUTE BIL.
OIBITBI € YyeOHonpakTHue
CO2n02. cKoe 060py10B
aHue
17- | 28.10, Bonopon, kucnopon | [lonsitue uncToTsl rasa. KomOunupoBannoe [IpakTuueckas 3HaTH Metoany
20 | 2.11, Y aMMHUAK. ['pemyunii ras. pabora OTIpEJICTICHUE | €CKHE U
411, [TnotHOCTH raza. MOHSATUSA JTUTAKTHY €CKUe
9.11 [Tonyuenue Bogopona, «IUIOTHOCTH | MaTe€puaj
KHCIIOpOJIa U aMMHAaKa. ra3a», ymetp | bl
N3mepenne mioTHOCTH U3MEPSTh VYyebHOompakTHie
rasa. MJIOTHOCTh cKoe 000py/JI0B
raza. YmMers | aHuC
MOJTy4aTh
BOJIOPOZ,
KHCIIOPOJ,
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aMMHaK 1

pacrno3HaBaTh
ux. YMeHue
XapaKkTepu30
BaTh
CBOICTBA,
MIPUMEHEHUE
KHCIIOpO/Ia,
OOBSICHATH
CYLTHOCTh
KpyroBopoTa
ero B
pHUpOJIE.
21- | 11.11, Hcropust Xumum. Ucropus tpancpopmariuu N3yyenne HOBOTO Teopernueckoe | 3HaTh Meroanu
24 | 16.11, Dransl B U3y4eHu | MPEACTABICHUH YICHBIX O MaTepuaia u 3aHATHE, OCHOBHBIC €CKHue U
1811, ra3oB U pacTBOpoB. | CTPYKTYpE ra3000pasHbIX IIEPBUYHOE Mpe3eHTalus. OTKPBITHS A. | THIAKTHY €CKHE
23.11 BCIICCTB 1 TCOPHH 3aKpEIUIEHNE HOBBIX JlaByasbe ¥ | matepuan
pactBopoB. M3yueHue SHAHL I. BL
cocrasa Bostyxa. Kapenmmma , | yyeGronpaxTuye
Otxpsitus . Pesepdopna, 1. CKoe 06OpYIOB
A. JlaByaszee u . Pesepdopna, P
Kasenguma. Pazsurne TEOpUH
TEOPHUH T'OPEHHUS. pactBopos C.
OrnpoBepkeHNE TEOPUH Appenuyca u
¢raorucrona. Teopuun A1
pactBopos C. Appennyca Menneneesa.

u . 1. Menneneena.
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25- | 25.11, [onstus: pacteop | TBEpasle, xunkue, KombunupoBannoe. | [Ipaktuueckas | YMeThb Metoauu
26 | 30.11 Y PaCTBOpPEHHE ra3o00pa3HbIe PaCTBOPHI. pabora OonpeneiaThb €CKHE U
Hacpimennslii pactBop. pacTBOpPSHL, UX | TUIAKTHY €CKUE
HenaceImmennslii pactBop. BU/IbI Marepual
[TepechlllieHHBIN pacTBOP. (HaCBIICHHBI | gy
PacTBOpUMOCTb. CH Yye6HO-
[Ipurorosnenue HCHACBIIICHH
pacTBOpPOB.
bI€), IIPaKTHYE CKOE
pacTBopuMoOC | 000pYyJIOB aHUE

Th BEILIECTB, a
TaK JKe
UCII0JIB30BaT
b
o0opynoBaHU
e "
PEaKTUBBI,
pacu€THbIE
3a/1a4uu JUIst
MIOJTyYEHUS
pacTBopa
COJIH C
3aJlaHHOM
KOHIEHTpAIH
enl.
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27- | 2.12, Kpucranms. Kpucrannuzanus u3 KomOunupoBanuoe [IpakTuueckas | YMers Metoauu

28 | 7.12 MePECHIEHHBIX paborta BBIPAIIUBATh | €CKUE U
pacTBOpPOB. MOHOKpucTajl | AMJTAKTHY CCKHC
BripamuBanue JIbI U3 Matepuall
MOHOKPHUCTAJIJIOB u3 HACBILIICHHBIX | BL.
HACBILIEHHOTO PacTBOpA. PacTBOpPOB. YyeOHOnpakTHue
[Tomyuenue wu 3apucoBKa CKoe 000py/I0B
KPHUCTAJIJIOB paszHoi aHue
(hOpMBL.

29- | 9.12, [I&noun PacTtBopsI mienoyen u KomOunupoBanHoe. [Ipaktuueckas | Ymets MeTtoany

31 | 14.12, KHUCJIOTBI. kucnor. Bona B pusuke, paborta XapaKTepu30 | €CKHUEe U

16.12 XUMHH U OMOJIOTHH. BaTh TUIaKTHY €CKUe

Tpuposbie CBOIiCTBa Mmarepuai
OCMOTHYECKHE SIBJIICHUS. 1menoueit u Bl.
YcrpaneHue KECTKOCTU KHUCIIOT,
BOJIBI. DJIEKTPOIIUTHI. BBIpaXaTh UX | YUeOHOMpaKkTuye

Jucconuanus.

B
rpadu4eckoit
dopme. 3HaTh
CHoco0bI
yCTpaHCHHUS
JKECTKOCTH
BOJIBI.

cKoe 000py/I0B
aHHe
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32-
33

21.12,
23.12

Counn.

MHuoroo6pasue cosei.
Conu BOKpyT Hac, ux
peakuuu. Kpacora
XUMHUYECKHUX PEAKIIHA.
Kpucranmnmzauus coneit

U3 KEIATUHOBBIX IIJIEHOK.

KombunupoBanuoe

[IpakTrueckas
paborta

YMeTh
Ha3bIBaTh
COJIH, UX
KIaccuuup
OBaTh 110
pa3HBIM
pHU3HAKaM,
3HATh
CIIOCOOBI BX
MOJTyYCHUSI.
YMeTh
HCITI0JIB30BaT
b
1abopaTopHO
e
o0opynoBaHU
€ ¥ PEaKTUBBI
JUISt
KpUCTAILITN3a
[IUH COJIEU U3
JKEITATHHOBBI
X IJIEHOK.

Metoanu

ecKHe U
TUTaKTHY €CKUe
MarepHan

BI.
YyeOHONpakTHue
CKOe 000py/I0B
aHue

34

28.12

XuMHs BOKpYT Hac.
IIpa3aHuynHas
XUMUS.

[IpuHIMIIBI AEHCTBUSA
deiiepBepKoB,
XHUMHYECKHUX 3MEH,
JIPAKOHOB, XJIOITYIIIEK.

KomOunupoBansoe

Teopernueckoe
3aHATHE,
IIPE3EHTaLNs,

3HaTh
MIPUHIIUIIBI
NEeNCTBUA

Metoanu
€CKHUE U
TUIAKTAY
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®OoKyChI, OCHOBaHHBIC Ha JEMOHCTpAIMOH | eiiepBepKOB | €CKHe MaTepuai
WU3MCHCHHH IBETA HBIC OITBITHI , XAMHYECKHUX | BI.
pacTBopa 1npu 3Mei, VyeOHOIpaKTUde
XUMHYECKON PEaKIuH. JPaKOHOB, ckoe 060pyI0B
XJIOIMYIIECK. aHUue
35 | 11.01 Mertaiisl ¥ UX Merajuisl B Tadiune W3ydenue HOBOTO Teopernueckoe | YMmeThb Meroauu
COCIIMHEHUS — MenneneeBa. CTpoeHue Marepuaia u 3aHSTHE, XapaKkTepu30 | eckue u
CTOMKHUE U aToMma Ha MpuMepe aToMa MEPBAYHOE MpE3eHTALHNS, BaTh JUNAKTUY €CKUE
aKTUBHBIE, TBEPALIE | METAILIA. 3aKpEIUICHUE HOBBIX | AeMoHcTpanuon | CTPOCHHUC Mmarepuai
U MSTKHE, dusndeckue u 3HaHW. HBIC OIBITHI. aroma bI.
JparoleHHEBIC. XUMHUYECKHE CBOHCTBA Metaina, Y4yeOHOTpaKTHYES
METaJlIOB. (usmicckue CKOoe 000py10B
" aHue
XHUMHAYECKHE
CBONCTBA
METAaJIJIOB.
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36-
38

13.01,
18.01,
20.01

Meranibsl OCHOBHBIX
TPYIIIL.

CBolicTBa, CTpOEHHE
aroMa. OmnbITEL ¢ Sn 1 Al.

KombunupoBanuoe

[IpakTrueckas
paborta

3HaThb
CBOMCTBA U
CTPOCHHE
aTOMOB
METAJLJIOB
OCHOBHBIX
TPYIIIL.
YMmeTh
HCIIOJIE30BAT
b
J1a00paTOPHO
e
o0opynoBaHU
€ ¥ peaKTHUBBI
A

Metoanu

eCKue u
TUIAKTHY €CKUE
MaTepuan

BI.
YyeOHONpaKkTHIEe
cKoe 000py10B
aHue

MIPOBEICHUS
ONBITOB C Sn
u Al.

39

25.01

Mertasmibl MOOOYHBIX
rpymni

Menb, cepedpo, 30J10TO,
nuHK. CBOMCTBA,
CTPOEHHUE aToMa.

Kaxkwne meTanisl ecTh B
namrie HakauBaHus (W,
Mo, N). [Iparouennsie
MeTauibl. Brigeaenue Au

u Ag. «Kaccues nypryp».

BripamuBanue
MoOHOKpucTauios Cu.

KomOunupoBanHoe

Teopernueckoe
3aHATHE,
[IPE3EeHTaLNs.

3HaThb
CBOMCTBA U
CTpOCHHE
aTOMOB MEJIH,
cepebpa,
30J10Ta,
LIMHKA.

Koucnekr
3aHITHSL.
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«/lepeBpsa» [Tapanensca u
KOnurepa.

40 | 27.01 | 10 | I'anpBaHMuYecKue Hcropus oTKpbITHA. N3yuenue HOBOrO Teopernueckoe | 3HaTh Meroanu
3JIEMEHTHI [lonsaTuHe 0 ranbBaHUKE. marepuaia u 3aHATHE, MPUHIIUIIBI €CKHue U
CocTaB ¥ IpUHIUIIBI epPBUYHOC npe3eHTauus paboThI AUTaKTAY CCKUC
paboThI ragbBaHUYECKUX 3aKpEIUICHNE HOBBIX paznuyHbpIx | Marepuall
3JICMCHTOB. 3HAHUH. 3JIEMEHTOB BI.
N3yuenue cocrasa u UTaHUS. VYyeOHONpaKkTHYe
MIPUHIIHITA PAaOOTHI CKoe 000py/I0B
Pa3IMYHBIX DIIEMEHTOB aHue
MUTAHUS.
41 | 1.02 10 | YcrpoiicTBo OnsIThI ¢ OaTapeiikaMu. Komb6unupoBanHoe Teopernueckoe | 3HaTh Metoauu
Oarapeiikn 3aHATHE, YCTPOHCTBO | €CKHE U
IIpe3eHTaIs, Oarapeiiku U | AMIAKTUY €CKUE
JIEMOHCTPAIIMOH | mpuHIMI €€ | MaTepuall
HBIE OIIBITHI paboTHI. bI.
VYyeOHONpaKkTHYe

47




ckoe 000pyI0B
aHHe

42- | 2.02, 10 | Koppo3us [IpuuuHb! 1 OCHEACTBUS KomOuampoBanHoOe [IpakTuueckass | 3HaTh Meroaunu
43 | 8.02 METAaJUIOB. KOPPO3HH METAJLIOB. pabora MIPUYHHBI, €cKHe U
Jammra oT| 3aluTa OT KOPPO3HUH. nociencTsug | AMAAKTHY CCKHC
KOppO3HH OMBITHI 110 U3YYEHUIO 1 CITOCOOBI Matepuall
KOpPpPO3UH METAIIOB U 3alIUThl OT BbIL.
3alUThI OT HEE. KOPPO3HH. YyeOHompakTUye
cKoe 000pyI0B
aHue
44 | 10.02 | 10 | Ocobennoctu XKerneso Bokpyr Hac. KombunupoBanuoe Teopernueckoe | YMeTh Metoanu
XKee3a u Crenenu OKUCIEHUS 3aHATHE, OopeaACiIsITh €CKUE U
COeTMHEHUN kenesa. [lonsarue MPE3CHTALNS, IIOHATHC JUOAKTUY €CKHUEe
xKesesa. MarHeTusma. JeMoHcTparuon | ‘MarHeTHU3M» | mMaTepua
Marsetusm . KauecTBeHHbBIC peakiinu HBIE OTIBITHI. » 3HAaTh BL
Ha MOHBI kene3a. ONbITH, Ka9C€CTBCHHBL | YyeQHOMpaKkTHUe

JEMOHCTPUPYIOILNE
MarHeTu3M.

€ peaKiuy Ha
HNOHBI
xKemesa.

CKoe 000py/I0B
aHHe
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45- | 15.02, | 10 | Peaxuuu OCO0EHHOCTH COEAMHEHUI 3 KomOuampoBaHHOE [TpakTudeckas 3HaTh Meroany
47 | 17.02, COCTMHECHUI xKeje3a U UX peakiuil. pabora OCOOEHHOCTH | €CKHE U
22.02 xKenesa. OMBITHI 110 TOJIYYECHUIO COCIMHCHHUH | AUJAKTHUY €CKUE
XuMudecKkas Pa3HOIBETHBIX Keresa, MaTepuall
pamyra COCIMHEHUH JKere3a. yMeTh BI.
Xumuueckas paayra u [0JI630BaThCs | Y4eOHOIpaKTHie
XUMHUYECKU CBETO(OP. 1ab0paTopHbI | CKOE
M
o0opynoBaHU
eM U 000py10B aHU
peaKTHBaMu
JUIs
MOJTyYCHUS
Pa3HOIIBETHBI
X
COCMHEHUI
xKernesa.
48-| 24.02, | 11 | Cepa u pocthop — TUIHYHBIE Coenunenusd S u P. Xumnueckue Nzyuenne noBoro | [lpaktuueckas | 3HaTh Meroaunu
50 | 1.08, IIPEJICTaBUTENIN HEMETAIIJIOB CBOICTBa coelMHEHNH S U P. MaTepuana u pabota OINIPE/ICIICHUE | eCKUE U
3.03 Amorponusi. IIEPBUYHOE ITOHATHA AUIAKTHY €CKI
OKHUCIUTEIHHOBOCCTAHOBUTEIbHBIE 3aKperIeHue «aJUIOTpONuA | MaTeprall
CBOMCTBA COCIMHEHUH CEPBI U HOBBIX 3HAHUH. », YMETb BI.
docdopa. XapaKTCPU30 | YyeQHOMPAKT!
OeiiepBepku KaK [puMep BaTh ckoe 060y 01
TUTTUYHON OKHCITUTENBHO- XUMHUYIECKHE | appe
BOCCTaHOBUTEIILHON PEaKIINH. CBOHCTBA )
COCTUHEHUI
Cephl U
dbocdopa.
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51-| 10.03, | 11 | l'anmorensl. CxoncTBO U pazauuus | VICTOpHUS OTKPBITHS HEKOTOPBIX Kombunuposannoe | Ilpaktuueckas | 3HaTh Metoauu
52 | 15.03 raJIOreHOB. [ 'anoreHsl — onacHble U pabota UCTOPHIO eCKue u
nojesHsle. YeM naxHet mope? OTKPBITHS JUJIAKTUY ECK1
3auem opranusmy ioa? TraJOreHoB, MaTtepual
OnbITh! IO NOJIYYEHUIO T'aJIOT€HOB. yMeTh BI.
[POBOIMTH Y4eOHOoIpaKT!
OTIBITHI TIO cKoe 00opy1o!
MOJyYCHUIO | AHHE
raJOreHoB.
53-| 17.03, | 11 | OxucaureabHoBOCCTaHOBUTENLHEIE | OBP. KomOunuposannoe | [Ipaktuyeckas | YMeThb Metonnu
54 | 22.03 pEeaKiuu B BriBesieHMe MATEH U MOIy4YeHHe pabora IPUMEHSTh | €CKHE U
KPacokK. OKHCIIUTENbH | TUIAKTHY
OBITY U B XUMHUYECKUE BYJIKaHBbI. OBOCCTAHOBHT | €CKHE MaTepHal
naboparopuu eJbHBIC BI.
peakunu B YyeOHONpakTHUE
ObITY. ckoe 000pyI0B
aHue
55 | 24.03 | 12 | Muoroobpa3ue Konbua JIuzeranra. KombunupoBannoe. | Teopernueckoe | YMmeTsb Metonny
HEOPraHUYECKUX IIpoBeneHue CIOKHON 3aHATHE, OCYWICCTBIIAT | eCKUE U
XUMHYECKHUX LEMA XUMUYECKUX MIPE3EHTALNS b ICTIB AUJAKTHY €CKHUE
BEIIECTB U PEAKIMI | peaKImil 1JIst TIOIyUeHHUS XUMIMECKUX | MaTepHan
xoJer Jluseranra. PCaKInK UL | gy,
MOJTy4YeHHUs
KOJIeI]
JInseranra.

50



56-
57

29.03,
31.03

12

OKCUIBI METAIIOB
A HEMETAJIOB

Heoprannueckuil cuHTeE3.

['enetnyeckas cBs3b
HEOPraHUYECKUX
COCIMHEHUN.
[Tonydenue u cBoiicTBa
OKCHUJIOB.

KombunupoBanuoe

[IpakTrueckas
paborta

VYmern
MPUMEHSTh
MMOHATHUS
«OKCHuIbBI,
«Knaccupux
arus,
«Homenxknar

ypa» B
pelieHnn

YOpaXHEHU I
H
XapaKTEPHU30
BaTh
CBOMCTBa
OCHOBHBIX U
KHCJIOTHBIX
OKCHJIOB.
YMmeTh

Metoanu

eCKue u
TUIAKTHY €CKUe
MaTepuan

BI.
YyeOHONpakTHIe
CKoe 000pyI0B
aHue

HCIOJIb30BAT
b
nabopaTopHO
e
o0opynoBaHU
€ U PEaKTUBBI
TUTS
MOJIYYEHHUS U
A3YYEHHUS
CBONCTB
OKCH/IOB.
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58 | 5.04 114 | Muoroo6pasue Hedtpb, HEQTIHBIC MIIEHKH. KomOuHupoBannoe Teopernueckoe | 3HATH Metoanu
COCTMHCHU I Pazpymenue mi¢Hok. 3aHSTHE, rpaBuja €CKHE U
yriaepozaa IToBepxHOCTHOE IIpe3eHTanus, OpUPOAOIOJL | AMAAKTHY CCKHC

HaTsDKeHue. Borpocsl JIEMOHCTPAIIMOH | 30BaHMUSI, MaTepHall
3arpA3HCHUA HBIE OIIBITHI YMETh bI.
OKPYXKAaIOILEH CPeIbl. MPUMEHSTh YyeOHONpaKTHYE
Onpenenenne [OJIyYEHHBIE | CKOE 000pYyH0B
raJIOT€HOMPOU3BOTHBIX. 3HAHHS Ha aHue
I'openue caxapa. IIPaKTHKE.
IIponyKThl NUTAHUA.
59- | 7.04, 14 | Moromue Merura. CHHTETHYECKUE KomOuHupoBanHnoe [IpakTuueckas 3HATH Metoanu
60 | 12.04 BELIECTBA MOIOLLIME BEIIECTBA. pabora TEXHOJIOTUIO | €CKUE U
N3rorosneHue mMblia M3FOTOBJICHH | JWJAKTHY CCKUE
sI MBlJIa. MaTcpual
BI.
YyeOHonpakTHye
CKoe 000py10B
aHue

61- | 14.04, 14 | Kpaxmain u Crtpoenue, cocras, KomOunupoBannoe IIpakTrueckas 3HaTh Metonnu

TIII0KO03a
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62

19.04

rucnoias3oBanue. [{BeTHwie
peakuuu. OnpeneseHue
rroKo3bl. Cepedpenue.
KauecTBenHbie peakuuun
Ha KpaxmaJ U TIII0KO03Y.

pabora

CTpOCHUE,
COCTaB U
HCIIOJIb30BaH
ue
YIJIEBOJOB. Y
METh
MIPOBOJIUTH U
3aMMCHIBATh
KayeCTBEHHBI
€ peaKIuy Ha
Kpaxman u
[JIIOKO3Y.

ecKHe U
JIMIAKTHY €CKUE
Marepua

BI.
YueOHONpaKTHYE
CKoe 000pyI0B
aHue

63

21.04

14

Oprannueckue
BELIECTBA B
pupoJie

benku, »upsl, yrieBojsl,
bepMeHTHI, TOPMOHBI,
BUTAaMUHBl U TPOJYKTHI
170.¢ IIPEBPALLICHHMN.
IIpoctele  OmBITBI €
OpraHMYeCKUMHU
BEIIECTBAMH.

Komb6unupoBanHoe

Teopernueckoe
3aHATHE,
Ipe3eHTanus,
JEMOHCTPALMOH
HBIC OIIbIThI

YMeTh
HaOJIIOaTh,
aHaJIN3UpPOBa
Thb
XUMHAYECKHE
peaKIuu.
3HaThb
MIPOJTYKTHI
MpeBpaIleHN
i1 OenKoB,
JKUPOB,
YTJIEBOIOB,
YMETh
3aM1CchIBaTh
COOTBETCTBY
1200100508
ypaBHEHUS
peaKLuii.

Metoanu

€CKHE U
JUJIAaKTUY €CKUE
Marepuai

BI.
VYyeOHONpaKkTHYE
ckoe 00opy10B
aHue
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64- | 26.04, | 15 | MHaukaTopHl. WNuaukaTopsl U3 N3ydenue HOBOro [IpakTnueckast | 3HaTh Metoauu
65 | 28.04 [Tonyuenue u MIPUPOTHBIX MAaTEPHAIIOB. MaTepuaia u pabora OTIpEJICTICHUSI | ECKHE U
u3ydeHue cBoiicTB | CriocoObl pa3nuyeHus HEPBUYHOE MOHSTUSA TUJAKTHY €CKUe
coeil. 3aKperyieHue HOBBIX «UHIUKATOP»
[TpuroroBnenue 3HaHUH. , YMETh MarepHuain
WHIUKATOPOB W3 IIPUTOTOBUTH | BI.
IIPUPOJHOTO MHJUKATOP YueOHOMpaKkTHYIE
CBIPBSL. u3 cKkoe 00opy10B
IMpUpoOaAHOTrO aHUue
CBIPBSI.
66- | 5.05, 15 | CnocoOsr Xpomarorpadus u 2 KomOunnpoBanHoe [IpakTrueckass | 3HATH Mertoanu
67 | 10.05 OoOHapyKEeHHUS AKCTpaKIUsA. AHAIN3 CMECH pabora CYLHOCTh €CKHE U
KaTUOHOB U coJIeH. XPOMOTOFpa(b IUOAKTHY €CKHE
AQHMOHOB. Uu U Marepuan
[IBeTHBIE peakiyy. OKCTPAKIMH. | ¢y
AHanu3 cmecu YmMmeth YyeOHONpakTHUE
coneit AHATMSUPOBA | e 00opyoB
Th CMECH
CoJIeH, aHue
MCTIOJIH30BAT
b
nabopaTopHO
e
o0opyIoBaHU

€ ¥ pEaKTUBBI
U
MIPOBEACHUS
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OBCTHBIX

peaKkuid.
68- | 12.05, | 16 | Bwibop TembI U O0600611eH1e MpoNHIEHHOTO 1 Komb6unuposannoe | becena, onpoc, | 3Hath Metonuy
69 | 17.05 MOJITOTOBKA Mmarepuaia. Beioop Temsl. TIPE3CHTAIHS. CTPYKTYpPY €CKHe U
uccnenoBarenbekoit | Llemm u 3amaun paboThl, hcciaenoBare | AMJAKTHY €CKHE
paboThl STamnbl pabOTHl HAJ HEM. JIbCKOM MaTepHall
OcoOenHoctu paboTHI. BI.
WCIOJb30Banus IHTepHET. YMmetb

. ITouck u pabota ¢
JIUTEPATYPOH I10 TEME.

CTaBUTH LECJIb
" OIpCACIATh
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3a1a4u

paboTHI.

YmMmers

OCYILECTBIST

b TIOUCK

HEe00X0IUMO

i

uHpopmaruu

70 | 19.05 | 16 | IlocraHoBKa Mecro u poib KomOuHupoBanHoe [IpakTnueckas | YMmeThb Mertoanu
SKCHECPHUMEHTA SKCIICPUMCHTA B pabota OpOBOIAHUTH CCKUEC U

HCCIICOAOBATCIBCKON OKCIICPUMECHT | TUJaKTU4 €CKUE
pabore. , MaTtepual
BriBoab! o paborte. AHAIIN3HPOBA | b,
Iposenenue Tb €T0 V4ebHONpaKTUYE
JKCIIEPUMEHTa U aHaJu3 PE3YNBTATH U | cKoe 0GOPY/IOB
€ro pe3yJbTaToB. Jenathb -

BBIBOJIBI.

71 | 2405 | 16 | Yyactue B VYyactue B kKoHpEpeHInn KonnexkrusnorpynnoBoe | Koudepeniuss | Cosepmencr | Meroauy
KOH(EpEeHINHN «ITOUCK», obcyxnenue 3aHATHE BOBATH €CKHE U

pe3yJIbTaTOB HaBbIKA JUOAKTAY €CKHUE
KOH(EPEHIIHH 1 MyOJIMYHOTO | MaTepua
BBICTYILJICHUI BBICTYIUICHHS | ¢
00yYaromuxcs. VYyeOHONpaKkTHYE

cKoe 00opy10B
aHue
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72

26.05

17

Hrorosoe 3ansarue

Wrorosas nuartHocTuka.
IlonBenenue UTOros
paboThI 32 y4eOHBIH TO/I.

KonrponsHas padora

Ompoc,
TECTHUPOBaHUE.

Osnagenue
HaBBIKAMU
KOHTPOJIS U
OLIEHKH CBOEH

Koncnekr ypoka

Br160op nHIMBHIYATBHBIX
TEM JUIsl U3YUYEHHUS JIETOM.

JACATCIIBHOCTH.
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JIMCT KOPpPEeKTUPOBKHU padoyel MPOrpamMmbl

Jata
repeHoca
3aHATHUSA

[Ipnunna
IepeHoca

Jlara, Ha KOTOpYIO
OCYILIECTBIIEH
MIEPEHOC 3aAHATUS

dopma
peanusanuu
MIPOTPAMMHOTO
Marepuala
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