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Pasznea 1. Komniieke 0CHOBHBIX XapaKTEePUCTHK 00Pa30BaHUs
1. IlosicHuTe/ILHAS 3aIMCKA

JlononHutenbHas o0mieoOpa3oBaTenbHas MporpaMMa «3aHMMaTeNbHasi XUMHs» COCTaBlieHa Ha
OCHOBE HOPMATHUBHBIX JOKYMEHTOB:

o @ecnepanbubiii 3akoH PO or 29.12.2012 1. Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoit
denepanun

e TocynapcrBeHHoi nporpamMmoii P® «Pa3surtue odbpazoanus» 2018-2025 rr.

e Vka3 Ilpesunenta PO ot 21 urons 2020 r. Ned74 «O HaIMOHAIBHBIX LENSAX Pa3BUTHUSA
Poccuiickoit @enepanuu Ha nepuon 10 2030 roga»,

e Ilpukaz Munucrepctsa obpasoBanus u Hayku Poccuiickoii @enepauun ot 09.11.2018 1. Ne
196 (pen. Ot 30.09.2020) «O6 yrBepxkaenuu [lopsiaka opraHu3auy U OCYIIECTBICHUS 00pa30BaTEIHLHOM
NEeSITeIbHOCTH T10 TIOTOJHUTENbHBIM 00111e00pa30BaTebHBIM IPOTPAMMaM»;

e [locraHoBneHue ['1aBHOTO rOCYy1apCTBEHHOIO CaHUTapHOTO Bpaya Poccuiickoit deneparuu ot
04.07.2014r. Ne 41 «O6 yrBepxacHuun CanlluH 2.4.4.3172-14 «CaHUTapHO-3MTHIEMHOIOTUYECKHE
TpeOOBaHUS K YCTPOHCTBY, COJCPKAHUIO U OPTaHU3ALUHU PeKUMa pabOThl 00pa30BaTEIbHBIX OpraHU3aIMN
JOMIOJTHUTEIBHOTO 00pa30BaHUs ACTEH;

e Pacnopsixenue IlpaButensctBa Poccuiickoit @enepamuu ot 04.09.2014 Ne 1726-p «O6
yTBepkaAeHIH KOHIIenny pa3BUTHS TOTIOHUTEILHOTO 00pa30BaHuUs JIETeH»

e - [locranosnenue IIpaBurensctBa OpenOyprckoit obmactu ot 04.07.2019 roma Ned85-mm «O
peanu3any MEpPONPHUATUN N0 BHEIAPEHUIO IEJIEBOM MOJEIH PA3BUTHUS CHCTEMBI JOMOJHUTEIHLHOTO
obpazoBanus aeteit B OpeHOyprckoit oomacTuy;

e - [locranosnenue IlpaBurtenscTBa OpenOyprekoit obmactu ot 14.01.2021 roma «5-m «O 3amycke B
MPOMBIIIICHHYIO AKCILTyaTaIuIo aBTOMATU3UPOBAHHOM CUCTEMBbI «["ocynapcTBeHHbBIE
(MyHMLIMTIANBHBIC) YCIIYTH B cepe obpazoBanus OpenOyprckoii o0nacTy;

e - PernoHanmbHBIN TIPOEKT «Ycmex Kaxaoro pedenka» HammonampHOro npoekra «OOpazoBaHus» (+
COTIJIAIIEHUS C INIABaMU MYHHIIMIIAIBHBIX 00pa30BaHM O BHIMIOJIHEHUH [TOKa3aTelNei MpoeKTa);

e - [Ipuka3 muHuctepcTBa obpazoBanusi OpeHoyprckoit o6mactu ot 23.07.2020 romga Ne 01-21/979 «O
CO3aHUHM PermoHasbHOrO MOJENBHOTO IIEHTPa JOMOJHUTEIHHOTO OO0pa3oBaHHs JeTeid B
OpeHOyprckoii 0061acT;

e - [Ipuka3 muHuctepcTBa obpazoBanusi OpenoOyprckoit odnactu ot 25.03.2021 roma Ne 01-21/488 «O
HanoJiHeHUW HaBuraropa 10NOJHUTEIBHOTO 00pa30BaHUs IETEI;

e VYcraBom MBOYVY «3asssanosckas COLI umenu I'epost Coserckoro Coroza Komaposa I'.B.» c.
3aBbsUTOBKU

[Iporpamma «3aHuMaTtenbHass XUMUSD) SBISIETCS MOAU(MDUIUPOBAHHOIA.

1.1. HanpaBJIeHHOCTb NPOrPpaMMBbl — €CTECTBEHHOHAaYYHasI.
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1.2.AKTyaJIbHOCTH POTrPaAMMBI.

Xumusi — HaydHas JUCUUIUIMHA, pa3BUBAIOllas YMEHHE JIOTUYECKH MBICIUTh, BHJETH
KOJINYECTBEHHYIO CTOPOHY IpeaMeTa (BEIIecTBa) U SABICHHA, JIeIaTh BHIBOJBI U 00001meHus. OCOOEHHOCTHIO
JTAHHOW MPOTrpaMMBI SIBISIETCS] TO, YTO B HEW OCYIIECTBIISIETCS MPOIEaeBTUYECKas MOArOTOBKA JIsl M3YUECHHUS
XUMHUHM B TEPCHEKTHUBE HA MOBBIIICHHOM WM YrIyOJIEHHOM YPOBHSIX, BO3MOXKHOCTb IMO3HAKOMHUTHCS C
BBOJIHBIMHU Pa3/iellaMu; 00yYaroIuecs, KOTOpPbIE MPOSIBUIN MOBBIIICHHBIH HHTEPEC K TEM HJIM HHBIM TEMaM,
MOTYT HpU NOMOIIM HHIWBUAYAJIBHOW Yy4eOHO-MCCIIEOBATENBCKON pabOThl 03HAKOMHUTHCS C MaTepHAIIOM,
KOTOPBIN BOOOIIIE HE N3YYAEeTCs B IIKOJIBHOM MpOTpaMMe.

[IporpaMmMy oOTIM4YaeT W OSCTETHYECKUN AaCHEKT, YPE3BBIYAMHO BaXKHBIA IS (OPMHUPOBAHUS
MHTEJUIEKTYaJIbHOTO MOTEHIMala O0YyJalomuXcs, Pa3BUTHS UX MO3HABATEIbHBIX MHTEPECOB M TBOPYECKON
AKTUBHOCTH, MOCKOJBKY I'PaMOTHO IOCTABJICHHbIE XMMHUYECKHE SKCIIEPUMEHTHl MOTYT OBITh OILICHEHBI U C
ACTETHYECKON TOouku 3peHus. OO0 3TOM TOBOpAT, HANpUMEp, MCTOPUYECKHME HA3BAHUS SKCIIEPUMEHTOB:
«aepeBo lOmnurepay, «3010TON JOXKAbY, «IPO3a B MPOOUPKE», «3UMHUHN Cajl», «BYJIKAH Ha cToyie» U T. 1. B
COJIEPXKAHUHU MIPOTrPAMMBbI OTPaXKeHA UCTOPUS XUMHHU U OHOrpadyy BEMUKUX YUEHBIX, C IESTEBHOCTBIO KOTOPBIX
CBSI3aHbl T€ WJIM HMHBbIE OTKpBITHS. Ha 3aHATHSAX IMIMPOKO MCHOIb3yeTCs HAIJIIIHBIA Marepuall, BO3MOXXHOCTH
HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHUI M TEXHUYECKUX CPEICTB OOy4YeHHUS B IOKa3e (h)parMEeHTOB HCTOPHU
CTaHOBJICHUSI U DPa3BUTHsI XMMUHM Kak Hayku. CojepikaHHe 3aHSITUI HampaBI€HO Ha OCBOCHUE XHUMUYECKOM
TEPMHUHOJIOTHH, KOTOpasi UCIIOb3YETCs Ul PELLEHNS 3aHUMATENIBbHBIX 3a]aud, KOTOPbIE BIOCJIEACTBUM ITOMOIYT
pebsitaM NpUHUMATh YdYacTHe B HIrpax, KOHKypcaX, onummuanax. JlaHHbId Kypc OCYIIECTBISET Yy4eOHO-
MpPaKTHYECKOE 3HAKOMCTBO CO MHOTMMH pa3/iellaMi XHMHH, YAOBJIETBOPSIET MO3HABATEIbHBIM HHTEpEC K
npobeMaM JaHHOW TOYHOW HaYKH, pa3BUBAET KPYro3op, yriIyoJIsieT 3HaHus B TAHHON HAYYHOW JUCIIUTIIMHE.

HoBu3Ha 3akiio4aercsi B TOM, YTO MHOTHE BOIIPOCHI XUMUH HEPA3PhIBHO CBSI3aHBI C (PU3HKOH,
Ouosiorueit u HKOJIOTHeH, 1 00pa30BaHHOMY UYEJIOBEKY, YeM ObI OH HE 3aHUMAJICS B OyIyIleM, TTOJIE3HO X
3HaTh. [loaTOMY B TaHHON 00pa30BaTEIbLHON MTPOTPaAMME PeaT3yeTCss CAHTeTHYECKH MOAX0 K
€CTECTBEHHOHAayYHOMY 00pa30BaHUI0, KOTOPBIN MO3BOJISET, C OHON CTOPOHBI, CHOPMUPOBATH LIETTOCTHOE
IpEeJCTaBICHNUE O MUPE, a, C JPYTO CTOPOHBI, OOJIETYUTh OHUMAHUE CIOKHBIX XMMUYECKHUX POOIIEM.
Marepnasn nporpaMMbl pacCYuTaH Ha o0y4yeHHe mo nporpammaM «Toukm pocTa» ecTecTBeHHOHAYYHOM
HanpaBJIeHHOCTH. Peanu3anus yka3aHHBIX LieJeil BO3MOXHA MPU OCHAIIEHUH y4eOHOro KaOuHeTa XUMUU
COBpEMEHHBIMH NpubopamMu U 000opynoBaHueM. B paMkax HanmoHaabHOTO MpoekTa «ObpazoBaHuE» 3TO
CTaJI0 BO3MOXKHO OJ1arosiapst OTKphITHIO IIeHTpoB Touka pocta. BHenpenue sToro 000py10BaHus TO3BOIHUT
Ka4eCTBEHHO U3MEHHUTD IpoIiecCc 00yUeHHs XUMUHU B TBOPUYECKUX 00beIuHEHUsAX. KonndyecTBeHHbIE
9KCIIEPUMEHTHI TIO3BOJISAT MOJIYYaTh TOCTOBEPHYIO HH(POPMALIHIO O TPOTEKAHUHU T€X WM MHBIX XUMUYECKUX
mpoleccax, 0 CBOMcTBax BenlecTB. Ha 0CHOBe IKCIIEpUMEHTAIbHBIX JaHHBIX 00y4yaeMble CMOTYT
CaMOCTOSITENIFHO JIeNIaTh BBIBOJIbI, 0000IATh Pe3yIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OHO3HAYHO

6YI[GT CIIOCOOCTBOBATH ITOBBILICHHIO MOTUBaIIM OGy‘IGHI/I}I IIKOJBHUKOB.
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1.3.Ileqaroruyeckas mejaecoodpa3sHocTb. Kak M3BECTHO, XMMUS CYMTACTCS B IIIKOJIC OJHUM U3
CaMbIX CJIOXKHBIX MPEJAMETOB U BBI3BIBAET Y MHOTUX LIKOJHbHUKOB HEJOTIOHUMAHNUE U HEMIPUATHE C TIEPBOTO
rojia o0yueHusl.

Cpenu npu4rH TaKOro BOCHPUATHUS IPeAMETa MOKHO Ha3BaTh HEOIPABJAHHO OOJIBIION 00BEM U
9KJIEKTUYHOCTh Y4€OHOI0 MaTepuaia B MIKOJIbHBIX IPOrpaMMax, a TAK)Ke HEJOCTATOUHYIO
MOTUBUPOBAHHOCTbH JIETEH K U3YUYCHHIO XUMHHU.

Kpowme Toro, B mociennue rojsl HaOMI0AAaETCS COKpAIIEHUE YacoB, OTBOJUMBIX Ha XuMmuio. [laneko
HE Ul BCEX JIeTel XuMus cTaHeT Oyayuiei mpodeccueli, Io3TOMy HHTEpEC K IMPeAMETY MalaeT, Kak TOIbKO
BO3HHUKAIOT CJIOKHOCTH B IMOHMMAHUU TE€X WJIM UHBIX TE€M, TPYAHOCTH B pEIIEHUM 3a1ad, MpoOsieMbl IpU
poBeieHUH 1abopaTopHbIX padoT. IIIKOTPHUKHM YacTO CYMTAIOT, UTO XMMUYECKAs TEOPHsSI CyXa M 3allyTaHa.

CoBepiieHHO uWHas mO3UIMA  (opMuUpyeTcss Yy peOEHKa NpU BO3HUKHOBEHHUH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B M3YYEHHUH NTPEIMETA.

JlanHas oOpa3oBaTenbHasi MporpaMMa OPUEHTHPOBAaHA HAa TO, YTOOBI MHTEPEC K XUMHM BO3HUK U
3aKpenwics Onaronapsi MCHOJIb30BAaHUIO B OOYYEHHH MCCIEIOBATENBCKOTO MOJAX0/Aa, MPU KOTOPOM JIETH
MOCTUTAIOT TpPEeIMET XHUMHHU uepe3 COOCTBEHHOE ydeOHoe wucciefoBaHue. Takoil MOAXox MO3BOJSET
00y4aroImyMcsl He TOJIbKO OCBOUTh NMOHATHUHHBIN ammapaT W 3allOMHUTh HEKOTOpbIE Ba)KHbIE (aKThl, HO U
HOJY4YUTh HaBBIKM IPOBEJECHMUS CAMOCTOSTENBHOIO HCCIEIOBaHUSA, KOTOpPbIE MOTYT OBITh IOJIE3HBI IS
NOCJEAYIONEH caMopealn3aluy B JII00OW Jpyroil obiactu y4deOHOW W B OyaymieM mnpogecCHOHATbHON
NeSITETbHOCTH.

Hcxonsa M3 Takoro mMoaxoAa, B LEHTP OOydeHUs IO JaHHOM NporpaMMme CTaBsSTCS pa3BUTHE
€CTECTBEHHOHAYYHOI'0 MMPOBO33PEHHsSI M OBJIAZICHUE HCCIEIOBAHMEM KaK METOJOM HAay4HOTO IO3HAHMSL.
[TosToMy Ha 3aHATHSAX OOJBIIOE BHUMAHHME OTBOAMUTCS NMPAKTUYECKUM paboTaM pasHBIX BHJIOB, MPUUYEM
3HAYUTEIBHOE BPEMsS YAEISIETCS MPOBEACHUIO CAMOCTOATENBHBIX HCCIICAOBAaHUI MO BHIOPAHHBIM TEMaM.
HacpllieHHOCTh Ha4yaabHOrO MEpPHOAA HM3YyYEHHs XHUMHUHU JEMOHCTPALMOHHBIMH OINBITAMU CTUMYJIHPYET
UHTEpEC K XMMUU U JKEJIaHUE U3y4aTh 3Ty HayKy.

[Iporpamma BBICTpOGHA TaK, YTO B JajbHEWIIeM BHUMaHME JIETEH Ha 3aHATUSAX HAlpaBlIEHO Ha
BBITIOJIHEHHUE OTbITA, U3yUECHUE, HAOMIOeHNE U (PUKCAIMIO €r0 pe3yabTaToB BO BCeX MOAPOOHOCTSIX. B aTom
cilyyae MpUEMBI U JEHCTBUS BOCHPUHUMAIOTCS OOYYarOIMMUCS HE KaK BOJIICOHbIE MAHUIYJSALMM, a KakK
3aHUMaTeIbHas HE00XO0AUMOCTh, 0€3 KOTOPOil HEBO3MOXHO OCYLIECTBUTh CTOJIb IPUBJIEKATEIbHBIE I HUX
XUMHUYECKHE MTPEBPAILICHHS.

1.4.0Tau4NTeIbHOI 0CO0EHHOCTBIO NMPOrpaMMbl SBISETCS TO, YTO JaHHAs oOpa3oBaTelbHas
porpaMMa HMMEET €CTECTBEHHOHAy4YHYIO HAalpaBJIIEHHOCTh C 3JEMEHTaMM XYA0)KECTBEHHO-3CTETHUYECKON
HalpaBJIEHHOCTEH, TaK KaK 3HAKOMHT C UICTOPUYECKUMU acleKTaMHU CTaHOBJICHUSI U Pa3BUTUS XUMUH, a TAKXKe
pa3BUBAECT IMOCPEACTBOM MpPEAMETa XHUMHU SCTETUYECKOE BOCIPHITHE OKPYKAIOUIETO MHpa, YTO WIPaeT

B)XHYIO POJIb B TMOBBIIIICHHH BHYTPEHHEW MOTUBALMU K OCBOSCHHIO ATOTO MpeaMeTa U (OPMHUPOBAHUU OOIIeH
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KYJIBTYpPbI 00y4aroIuxcsl.

1.5.Anpecar nporpammsbl. [Iporpamma opueHTHpOBaHa Ha Bo3pacT oOydaroruxcs 14-15 mer. J{ns
O6y‘-IeHI/I$I MNPUHHUMAIOTCA BCC IKCIAKOIIUC, YTO JAa€T BO3MOXHOCTL 3daHUMATLBCA C paBHOO6paBHBIMI/I
KaTEropusiMU JI€TE€W: OJAPECHHBIMH, AETBMH M3 TPYNIl COLUUAIBHOTO PUCKA, JNETBbMHU M3 CEMEH C HHU3KUM
COITMATbHO-9KOHOMUYECKUM cTarycoMm, a Takxke Aetu ¢ OB3. ITlpu pa3paboTke maHHONH MPOrpamMMbI
YUUTBHIBAJIUCH BO3PACTHBIE TCUXOJIOTHUYECKHE OCOOEHHOCTH JETe JaHHOrO BO3pacTa, ICHUXOo(HU3UYecKue

0COOCHHOCTH pa3BUTHsI U 00pa3oBaTellbHbIe MoTpeOHOCTH Aetei ¢ OB3.



2. Henu u 3a1a4u MPpOrpaMmbl
Heap mnporpammbl- oOydeHHE MPAKTUYECKON XUMHH, pPa3BUTHE €CTECTBEHHOHAYYHOTO
MHPOBO33PCHUA U JIMYHOCTHOH MOTHUBAIMXA K MO3HAHUIO YCPC3 HCCICIOBATCIILCKYIO ACATCIBHOCTL B
nmponecce N3y4CHud XuMuu.
3agaun:

Ooyuaromue:

o AaTb MPCACTABIICHUC 06 OCHOBHbBIX ITOHATHUAX HeOpFaHquCKOﬁ XUMHUHU — aromMax, HOHax Hu
MOJICKYJIax; O KHaCCHq)I/IKaL[HH HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ Ha KHUCJIOTBI, OCHOBAaHHUA H COJIH,

e 00y4uTh OCHOBAM IMPAKTHUUYECKON XUMHHU: aHAIHU3Y U CUHTE3Y;

® HAYYUTh MPUHIUIIAM H METOJUKE MPOBEICHUS UCCIICIOBATEIHLCKON PabOThI;

e 00yunTh paboTe ¢ XUMHUUYECKHMMHU pEaKTHBAMHU H TpHOOpamMH, TMPOBEACHUIO MPOCTEUITHX
71ab0paTOPHBIX ONEpaLlMii: HarpeB, MEPEroHKa, IKCTPAKIMS, PUIbTPOBAHNE, B3BEIINBAHUE U T.1.;

® O03HAKOMHUTb C MPOUCXOXKIECHHUEM M Pa3BUTHEM XHUMHUHU, UCTOPHEH MPOUCXOKICHHUS XUMHUYECKUX
CHUMBOJIOB, TEPMUHOB, ITIOHATHI;

® [I03HAKOMHTH CO CTAPUHHBIMHU IKCIIEPUMEHTAMU;

o Hay4YUTb CaMOCTOATCIIbHO HAMCUATh 3a/la4y, CTaBUTh SKCIICPUMCHT U OGBHCHHTB €T0 pC3yJIbTaT.

o MNOATOTOBUTH K U3YUCHHUIO XUMHU HA MOBBINICHHOM HUJIN YTHY6JIéHHOM YPOBHC.

PasBuBarwuue:

® DPa3BUTH HAOIIOJATENLHOCTh U UCCIIEIOBATENLCKUIA HHTEPEC K MIPUPOAHBIM SBICHUSM;

o Pa3BUTH Y O6y‘IaIOH_II/IXC51 HHTCPCC K MMO3HAHUIO, K ITPOBCACHUIO CAMOCTOATCIIbHBIX I/ICCJIG,Z[OBaHI/II‘/JI;

® DPa3BUTh aKKYPaTHOCTh, BHUMATEIbHOCTb, CTPOTOCTh B COOJIIO/IEHUU TPEOOBaHNUN TEXHUKH
0e30IMacHOCTH;

e BBIPa0OTATh MEPBOHAYATIBHBIC HABBIKM PAOOTHI CO CIIEUAILHON INTEPaTypOH;

o C(bOpMI/IpOBaTB " Pa3BUTH MOJIOKUTCIbHYIO MOTUBAIHUIO K ;[aaneﬁmeMy N3YUCHUIO CCTCCTBCHHBIX
HayK;

® DPa3BUTH NO3HABATENIbHYIO U TBOPUYECKYIO AKTUBHOCTH;

®  DPa3BUTh ICTETUYECKOE BOCIPUITHE CTPYKTYPHI, POPMYIT XUMUYECKUX JIEMEHTOB, pe3ysbTara
COOCTBEHHOH EATEILHOCTH.

BocnurareabHblie:

o BOCIUTATh KOJIJICKTUBHU3M,

® BOCHHTATh MMPABUWIbHBIN MOAXO0/ K OpraHU3allii CBOETO JJOCYTa ;

® BOCHHTATh YOEKICHHOCTh B TIO3HABAEMOCTH OKPY’KAIOIIEr0 MUpPa U HEOOXOAMMOCTH IKOJIOTUIECKU

IPaMOTHOI'O OTHOIIEHHUS K cpejie OOUTaHUSI.



YpoBeHb NporpaMmMbl 00beM U CPOK OCBOEHHSI POrPaMMbl, Pe:KUM 3aHATHH. [IpogomKUTETbHOCTD
yaeOHoro roma — 36 y4eOHBIX Heaenb, Harpy3ka 4 uaca B Hemenmto (Bcero 144 waca B rox). 3aHsATuHs
MPOBOJATCS C OCTOSIHHOM CMEHOU e TEIbHOCTH.
@opma 00y4eHUsl, Pe:KUM 3aHATHH — OYHAs, ayJIUTOPHBIC, BHEAYTUTOPHBIC (IKCKYPCHH, MPAKTUYECKUE
paboThl), TEOPETUYECKHUE U MPAKTUUYECKHE 3aHATHUsS. 3aHSITUS MPOBOAATCS C TIOCTOSIHHOW CMEHOMU
NeSITeIbHOCTH.
®opma opraHuzauun 3anaTuii. B nporpamMme 3¢ eKTHBHO COUETAIOTCS HHANBUAYAIBHBIE, TPYIIIOBBIE U
KOJIJIEKTUBHBIE ()OPMBI PaOOTHI.
[Mpoucxomut yriayOneHWe TOMYyYEHHBIX 3HAHMA 10 XHWMHUM C aKIEHTOM Ha IMIOJIyYeHHE HAaBBIKOB
CaMOCTOSITEIbBHOW ~ HCCIEAOBAaTeNbcKo  paboTel. @DopMa  3aHATHH  TOpeaycMaTpUBaeT  COUYETaHUE
TEOPETUUYECKON YacTH C MOCIEAYIONMIEH MPAKTUYECKOW MPOBEPKON M 3aKPEIUICHUEM IMOJYyYECHHBIX 3HAHUN

nyTEM MPOBEJCHUS PA3INYHBIX OIBITOB HAa 0a3e XMMUYECKOH JIabOpaTopuH.



3.Conep:xaHue mporpaMmbl

3.1.YucOnplii miaH (144 gaca)

Ne i/ Ha3Banue pa3aenoB U TeM KoysudecTBO yacoB
Teopusa |[IpakTuka Bcero
DopMbI
aTTecTalnu
1 BBenenue B mporpamMmmy 2 2 4 Y cTHBIN ompoc
11 CobecenoBanue ¢ neTbMu. BBogHOE 2 2 4 Y cTHBIN onpoc
3aHSITHE.
2 IIpeamer xumun 12 4 16
2.1 [ToHsTHSA: aTOM, MOJIEKYJIa, DJIEMEHT 3 1 4 XUMHYECKUI
JTUKTaHT
2.2 Ouznyeckue U XUMUUECKHE SIBIICHUS 3 1 4 Pemenue
TPECHUPOBOYHBI
X YIpaXHEHUU
2.3 YucThle BelecTBa U CMECH. 3 1 4 Pemenue
Paznenenue cmeceit TPEHUPOBOYHBI
X YIpaXHEHUU
2.4 3aK0H COXpaHEHHUS MacChl 3 1 4 Y cTHBIN ompoc
3 XuMHYEeCKHE peaKkuu 5 1 6
3.1 [TonsiTHe 0 XUMHYECKOM 3 1 4 Brinmonnenue
B3aMMO/ICHCTBUH MPAKTUIECKHIX
BEILIECTB 3agaHuN
3.2 [Tpuniuns! rpadguyeckoro 2 - 2 Pemenue
0TOOpaXeHUs TPEHUPOBOYHBI
peakuuit X YIpaOKHEHUN
4 CoBpemeHHOe 1a00paTOpHOE 2 2 4 TecTtupoBanue
00opy10BaHue
5) Pabora ¢ razammn 7 3 10
5.1 PazButne xumun. Onwite JIx. 2 - 2 Y cTHBIHN ompoc
[Tpuctiu,
K.-B. llleene
5.2 Bonopon, kucinopoa u aMMuax 5 3 8 Pemenne
MPAKTUYECKUX
3aJJaHu i
6 HUcTopusi xumumn. 5 3 8 TecTtupoBanue
JTanbl B U3y4YeHUH ra3oB U
pacTBOpPOB
7 Pa6ora ¢ pactBopamu. Bona 12 6 18
7.1 [lonsTHA: pacTBOp M pacTBOpEHUE 2 2 4 Y CTHBII onpoc
1.2 Kpucramns 3 1 4 Y cTHBIHN ompoc
7.3 [I€noun 1 KUCIOTHI 4 2 6 Perienne
TPECHHUPOBOYHBI
X YIPpOKHEHUN
1.4 Conu 3 1 4 Peenue
TPECHHUPOBOYHBI
X YIPOKHEHUN
8 Xumusi BOKpyr Hac. [Ipazanuunas 2 - 2 Y cTHBIHN ompoc
XUMHS
9 MeTa/LJIbI M UX COCTMHEHUS 7 3 10
9.1 Mertasibl U UX COEUHEHUSI — CTOUKHE 2 - 2 Y cTHBIH onpoc
U
aKTUBHbIE, TBEP/bIC U MATKUE,




JparoIeHHbIE

9.2 MeTtasuiel OCHOBHBIX TPYIII 3 3 6 Pemenue
MPAKTUIECKIX
3aJJaHu i
9.3 MeTtamibl TOOOYHBIX TPYIIT 2 - 2 Pemenue
MTPAKTUIECKIX
3aJJaHu i
10 DJIeKTPOXUMHUSI 8 4 8
10.1 lNanbBaHMYECKHE 3TIEMEHTHI 2 - 2 Y cTHBIN onpoc
10.2 YcrpoiicTBo Oatapeiiku 2 - 2 Y CTHBIN onpoc
10.3 Koppo3zus meranos. 4 - 4 Brimonaenue
3aiuTa OT KOppo3uH MPAKTUYECKUX
3agaHui
11 Kene3o. CpoiicTBa xkese3a 2 6 8
11.1 Oco0eHHOCTH XKee3a U COEIUHEHUN 2 - 2 BrinosnHeHne
xKenesa. TPEHUPOBOYHBI
Marnetusm X YIpaXHECHUU
11.2 Peakuuu coenrHeHuit xxenesa. - 6 6 Brinonnenue
Xumudeckas [IPAKTUYECKUX
panyra 3a4aHui
12 HemeTanusbl 4 10 14
12.1 Cepa u dhochop — TUTTHUHBIC 2 4 6 Brimonaenue
pEICTaBUTENN MTPAKTUIECKIX
HEMETAJLJIOB 3agaHui
12.2 l"asorens. CXOACTBO M pa3Iuyus 2 2 4 TecTupos
aHue
12.3 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC - 4 4 Brinonne
peakuuu B HUE
ObITY U B JabopaTopuu [IPAKTH4E
CKUX
3agaHui
13 I'eneTuuyeckasi cBs3b 4 2 6
HEOPraHUYeCKUX
COeIMHEeHH
13.1 MHuoroob6pa3ue HeopraHUIeCKUX 2 - 2 Pemenue
XUMHYECKHUX TPEHUPOB
BEIIECTB U peakuuit OUYHBIX
yIIpaxKHe
HUT
13.2 OKcubl METaIOB U HEMETAJIOB 2 2 4 Brinonne
HUE
MpaKTHyie
CKUX
3agaHui
14 MHorooopa3ne opraHn4ecKux 8 4 12
cOeIMHEeHHU
141 MHoroo0pa3ue cOeqUHEHUH yriaepoia 2 - 2 Y cTHBIN
orpoc
14.2 Moto1ue BemiecTBa 2 2 4 Brinonne
HUE
MpaKTH4Ie
CKUX
3agaHui
14.3 Kpaxmai u riaroko3a 2 2 4 Boinosne
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HUE
MpaKTH4Ie
CKUX
3agaHui
14.4 Opranuyeckue BelecTBa B IPUPOIE 2 - 2 Pemenue
TPEHUPOB
OUYHBIX
yIIpaxKHe
HUI
15 AHaJIM3 ¥ 0YHCTKA BEIeCTB 2 2 4
151 WNunukaropsl. [lonyyenue u nuzydenue 1 1 2 Boironne
CBOICTB HUE
MpaKTH4Ie
CKUX
3agaHui
15.2 CniocoOb1 00HaApYKEHUSI KATHOHOB U 1 1 2 Brimosae
aHMOHOB. HUE
[IBeTHBIC peakiuu. AHAIIU3 CMECU MpaKTH4Ie
coJIer CKUX
3aJaHu
16 [MoaroroBka ncciie0BaTENbCKOM 4 2 6
padoThI 1
y4yacTue B KOH(pepeHIun
16.1 Br160op TeMbl 1 TOATOTOBKA 2 - 2 Y cTHBIN
HCCIIEN0BATEIbCKOMN 0Ipoc
paboThI
16.2 IlocTaHoBKa 3KcrIEpUMEHTA - 2 2 Boinonne
HUE
MpaKTHyie
CKUX
3aJaHu
16.3 VYyacTtue B koH(pepeHInH 2 - 2 Cobecerno
BaHUE
17 HUTorosoe 3ansiTue 2 - 2 TecTupon
aHue
HTroro 88 56 144

Conepxanue kypca (1444.)

Pa3pen 1. Beenenue.

Tema 1.1. CodecenoBanue ¢ 1eTbMHu. BBOIHOE 3aHsITHE.

BriacHenne HUCXOOHBIX Hpe,Z[CTaBJIeHI/Iﬁ O MpeaAMCTC XUMHUH U O6HaCTI/I eé MPpUMCHCHUA.

Texnuka Oe3omacHOCTH. 3HAKOMCTBO C Tpymmol. Paccka3d o comepkaHWM TpOrpaMMbl TIEPBOTO Tojaa
o0yuenwus. [IpaBuia noBeneHus B 1abopaTopum.

Ilpakmuueckan uacmso. Texauka 0€30MaCHOCTH B pa0OTe C XUMHUYECKIUMH PEAKTUBAMHU, JIEKTPOIprOopaMu
U HarpeBaTeNbHBIMU PUOOPaMHU.

Pa3nean 2. [Ipeamer xumuu.

Tema 2.1. IlousaTHsA: aTOM, MOJIEKYJIA, 3JIEMEHT.
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[[TapocTepkHeBass MOJEeab MOJIEKYJbl. BemectBa BOKpyr Hac. BO3HMKHOBEHHME W Pa3BUTHE TEOPETHUECKHUX
npeacraBieHui o BemiectBe. Ctuxuu ApuctoTensa U aroMuctuka Jlemokpurta. Pa3BUTHE aTOMHUCTHYECKHUX
npencrasieHui B Tpyaax P. boing n Jx. JlanpToHa. 3aKOH OCTOSTHCTBA COCTaBa BEIIECTB.

Ilpakmuueckan wacms. 3HAKOMCTBO C KOJUIEKIIMEW XMMHUYECKUX BelecTB. [locTpoeHne moneneir MoneKkysn
Pa3HBIX BELECTB.

Tema 2.2. @uznueckue 1 XMMHYECKUE SIBJICHHS.

SIBnenus Gpusnueckue u XuMudeckue. [ 'openne ceun. M3ydenne peakiiuu ropeHus..

Ilpakmuueckaa uwacmo. I1naBnenne napaduna. M3rorosnenue cBeun u3 mapaduHa WM MbUIA. AJXUMUS
(«30710TOM JTOK]Ib» U TUPUTHI).

Tema 2.3. UncrThble BenecTBa U CMECH.

[Tpupoaubie cMecu — Bo3nyX, He(pTh, MUHEpaJTbI. MI3ydeHne KOJIIEKIIHA.

Ilpakmuueckan yacme. [1paBuna paboThl ¢ Becamu. B3BemmmBanue, MPUrOTOBICHUE CMeCel MeTalla 1
HEeMeTasa.

Pa3znenenune cmeceii.

OuncTKa BEleCTB, NepeKPUCTATIN3AIHS.

Ilpakmuueckasa uacmp. ONBITHI 110 PA3ICICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEHHS] MACCHI.

XuMHYecKasi peakius Kak OTpa)kKeHHE 3aKOHA COXPAHEHUS MACCHI.

Ilpakmuueckan yacme. [IpuroroBnenne cmecu Jlemepu.

Pa3nen 3. XuMu4yeckue peakium.

Tema 3.1. [lonsiTHE 0 XUMMYECKOM B3aMMOAeHCTBUM BemlecTB. [[pu3HaKu XUMUYECKUX PEaAKIIUM.
Hab6nronenne npu3HakoB XUMUUECKOW PEaKITHH.

Tema 3.2. [lppHIUNBI rpaduYecKoro 0TodopakeHus peakumii. XMMHUECKHUE ypaBHEHUS.

Ilpakmuueckan uacmep. llpoBeneHHE TPOCTEHIIMX OIBITOB, BBISIBJICHHE U OMUCAaHHE OCOOEHHOCTEH
MPOTEKAHUS Pa3IUYHBIX PEAKIUH.

Pasznen 4. CoBpeMeHHOe J1aDopaTopHOe 000py/I0BaHHe.

[Tpunumner paboTel 000PYIOBAaHUS XUMHUYECKOW JIaOOpaTOPUH: MarHUTHBIE MENIAJIKH; BEChl MEXaHUUYECKHe
J1abopaTopHbIe, TOPCUOHHBIE, AaHATUTHUECKUE; BHITSDKHOM MIKad; MyQenpHas neyb.

Ilpakmuueckasa uacms. Vcnionb3oBanue obopynoBaHus Ui IpoBeneHUs JabopaTopHbIX pabor. Pabora c
EeHTpUGYTroi, MUKPOCKOIIOM, MAarHUTHOW MEIITAJTKOM.

Pasznen 5. Padora ¢ razamu.

Tema 5.1. Pazutue xumuu. Onsithl k. [Ipuctiau, K.-B. HleeJe.

«JlecHoil ra3» u CroCoOBI «yTy4IIEHUS» BO3AYXA.

Ilpakmuueckasn yacms. Onwitel ¢ CO; 1 O,. Texauka 6e30macHoOCTH TIpu paboTe ¢ razamu.

Tema 5.2. Bogopoa, Kucjiopoa, aMMHAK.

[TonsTue yncToThl raza. ['pemyunii ras. ILnoTHOCTH raza.
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Ilpakmuueckaa wacmep. [lonydenue Bogopoia, KUCIOpPOJa U ammuaka. MsMepeHue ioTHOCTH Tasa.

Pasznea 6. Ucropusi Xumuu. ITanbl B M3y4eHUH Fa30B U PACTBOPOB.

Uctopust TpaHchopMmanuu MpencTaBIeHUH Y4YEHBIX O CTPYKType Ta3000pa3HbIX BELIECTB U TEOPHH
pactBopoB. M3yuenue cocraBa Bo3ayxa. Otkpeitust [. Pesepdopnaa, A. JlaByasee u I'. KaBengumma. Pazsutue
teopur TopeHus. OnpoBepkeHue Tteopuu Guorucrona. Teopum pactBopoB C. Appenmyca u JI. U.
Menneneesa.

Pa3znen 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1. IlonsiTHsI pacTBOP M pacTBOpPEHHE.

Tsépaple, xuIKHUE, ra3000pazHbie pacTBOphl. HackimeHHsli pacTBop. HeHackleHHbIH pacTBOp.
IIepeceiennslii pacTBOp. PacTBOpUMOCTS.

Ilpakmuueckasn yacmp. IIpuroroBiaeHue  pacTBOPOB U3  KUIKOIO CTEKIJIA
«Heopranunyeckuii jec — 3araJouHblid U IPEKPACHBIN.

Tema 7.2. Kpucramisbl.

KpI/ICTaJIJII/ISaL[I/IH N3 MCPCCHIIICHHLIX PaACTBOPOB.

Ilpakmuueckana yacmp. BripanBaHuE MOHOKPHCTAJUIOB U3 HACBIILIEHHOTO pacTBOpa.

[Tomygaem 1 pucyeM KpHUCTAILIBI pa3HOU (DOPMBI.

Tema 7.3. I1l€109U ¥ KUCJIOTHI.

PacTBops! menoueit u kucnot. Bona B pusuke, xumuu u 6uonorun. [IpuponHeie 0cCMOTUYECKHE SBICHHUS.
Ilpakmuueckan wacmp. Y CTpaHEeHUE KECTKOCTH BOBI. DIEKTPOIUTHI. [Jucconnanusi.

Tema 7.4. Coun.

Muoroo06pasue comneil. Conu BOKpyT Hac, MX peakiuu. KpacoTa XUMHYECKHX peakiuii.

Ilpakmuueckaa uacmp. Kpucramimzanus coiaeil U3 *KeIaTHHOBBIX IUIEHOK.

Pasznen 8. Xumus Bokpyr Hac. [Ipazauuunasi Xummusi.

[Tpunnune! gelicTBUs (eliepBepKkoB, XUMHUUECKUX 3MEH, JPaKOHOB, XJIOMYIIEK.

Ilpakmuueckaa wacms. XuMuyeckue 3MeH U JpakoHbl. DOKyChbl, OCHOBaHHbIE HAa H3MEHEHHUM IBETa
pactBopa npu xumudeckou peakuuu. deitepBepku. MbUIbHBIE MY3BIPH, O YEM OHU MOTYT paccKa3aTh?
Pa3zgen 9. MeTaJsIbl M X COeTUHEHMUS.

Tema 9.1. MeTa//ibl U UX COEIUHEHNS — CTOMKHE U AKTHUBHbIE, TBEP/AbIE U MATKHE, IPAroleHHbIe.
Mertannet B Tabnuiie MenneneeBa. CTpoeHHe aToMa Ha IPUMEPE aToMa MeTalia.

Ilpakmuueckaa uacmp. Pu3nvecKkue U XUMHUYECKUE CBOMCTBA METAJUIOB.

Tema 9.2. MeTa/uibl OCHOBHBIX TPYIIIL.

CBolicTBa, CTPOEHHE aTOMA.

Ilpakmuueckasn yacms. OnbiThl ¢ Sn u Al.

Tema 9.3. MeTra/uibl NO0OOYHBIX IPYIIIL.

Mens, cepedpo, 30510T0, ITMHK. CBOWCTBA, CTPOCHUE aTOMA.
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Ilpakmuueckaa uacms. Kakue metamibl ecth B Jamre HakanuBanus (W, Mo, N). JlparonieHHbIe MeTaJUTbI.
Boinenenne Au u Ag. «KaccueB nypmyp». BeipammBanne MoHokpucTtamuioB Cu. «/lepeBpsa» Ilapauensca u
IOnurepa.

Paznen 10. Duekrpoxumusi.

Tema 10.1. N'asibBaHU4YECKHE 3JIEMEHTHI.

Ucropus otkpertus. [Tonstue o ranpBanuke. CoCcTaB v MPUHIIMITB pa0OTHI TATbBAHMYECKHUX JJIEMEHTOB.
Ilpakmuueckasn yacme. VizydeHve coctaBa u IPUHIIAIIA PA0OTHI Pa3IMYHBIX SJIEMEHTOB MTUTAHUSI.

Tema 10.2. YcTpoiicTBO OaTapeiiku.

Paznosxenue BoJbl HA BOJOPO U KUCIOPOI.

Ilpakmuueckaa uacmp. ONBITHI ¢ OaTapEUKaMU.

Tema 10.3. Koppo3us meTa/li1oB. 3aI1MTa 0T KOPPO3HH.

[TpuunHBI ¥ OCIEACTBHS KOPPO3UH METAIIOB. 3alllUTa OT KOPPO3HUHU.

Ilpakmuueckan yacmp. ONBITHI 10 U3YUYEHUIO KOPPO3UU METAIJIOB U 3aLIUTHI OT HEE.

Paznea 11. Kemae3o. CBoiicTBa KeJe3a.

Tema 11.1. OcoGeHHOCTH KeJie3a U cOeITMHEeHUH Kkesie3a. MarneTusm.

Kenesnbiii Bek. XKene3o Bokpyr Hac. CTeneHu OKUCIeHud xeiesa. [lonarrue marnetusma.

Ilpakmuueckan uwacmp. KadecTBeHHblEe peakluu Ha HOHBI jkene3a. [lomydyenune mnupodopHoro xesesa.
OnBbIThL, JEMOHCTPUPYIOLTUE MATHETU3M.

Tema 11.2. Peakuuu coeuHeHui xkesie3a. XuMUYeCKas pajayra.

OCoOeHHOCTH COAMHEHUH JKelle3a U UX PEaKIHid.

Ilpakmuueckasa ywacmp. ONBITHI 110 TOJIYYSHHUIO PA3HOIBETHBIX COSAMHEHUH XKele3a.

XuMHUYecKast paayra ¥ XUMHIECKUi cBETOhOP.

Pa3gen 12. Hemerasiibl.

Tema 12.1. Cepa n ¢pocdop — THIHYHBIE TPEICTABUTE]H HEMETAJLIOB.

Coenunenus S u P. Xumuyeckue cBoricTBa coeguHeHuit S u P. Anmorponus.
OKHCTUTENEHO-BOCCTAHOBUTENBHBIE CBOMCTBA COSAMHEHUI cepbl U Gocdopa.

Ilpakmuueckan uacme. DeliepBepKH Kak MpUMep TUMUYHON OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBHON PEaKIINU.

Tema 12.2. I'asnorennl. CxoacTBa U pa3aunyvus.

Hcropust oTKpBITUSI HEKOTOPBIX TaJIOreHOB. ['anoreHsl — onacHbie U nosie3Hbie. Yem maxHet mope? 3auem
Oopranusmy nona?

Ilpakmuueckasa yacmp. ONBITHI 110 TTOTYYSHUIO TaJOTEHOB.

Tema 12.3. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU B ObITY U B JiadopaTopuu. OBP.
Ilpakmuueckasa uacmp. BoiBeieHUE MIATEH U MOTYYEHUE KPACOK. XUMUUYECKHUE BYJIKAHBI.

Pa3nen 13. 'eHeTnuyeckasi CBA3b HEOPraHUYECKUX COETUHEHMIA.
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Tema 13.1. MHoroo0pa3ue HeOpraHM4eCKMX XMMHYECKUX BellleCTB M peaKkuil.

Konbia JInzeranra.

Ilpakmuueckaa wacme. IIpoBeieHNE CII0KHON LI XUMUUYECKUX PEAKLMN JIJIS TIOJIyYECHHUSI KOJIEL]
JInseranra.

Tema 13.2. OKcuIbI META1JI0B H HEMETAJJIOB.

Heoprannueckuit cuntes. I eHeT4ecKas CBA3b HEOPraHUYECKUX COCAUHEHUM.

Ilpakmuueckaa wacmp. I1lonydeHue u CBOMCTBA OKCUIOB.

Pa3znen 14. Muorooopa3ue opraHm4ecKux coeMHeHNMH.

Tema 14.1. MHoroo0pa3ue coelMHeHUH yriepoaa.

Hedts, HedTansie mnéuku. Pazpymenue minénok. IloBepxHocTHOE HaTsKeHHE. Borpock! 3arps3HeHus
OKPYKAarOIE Cpeabl.

Ilpakmuueckaa uacmp. OnipefieieHNe TaJOreHONPOU3BOIHBIX.

I'openne caxapa. [IpoaykTsl nUTaHUA.

Tema 14.2. Mowmue BemecTsa.

Mpbuia. CUHTETHUECKHE MOIOIIIME BELIECTBA.

Ilpakmuueckan padoma. VI3roTOBICHHE MbLIA.

Tema 14.3. Kpaxmau u riioko3a.

Crpoenue, coctaB,  Hcnosb3oBaHue. L[BeTHble peakuuu. Onpenenenue rioko3sl. CepedpeHue.
Ilpakmuueckan wacmp. KauecTBEHHbIE PEAKIIMM HA KpaXMajl U IJIFOKO3Y.

Tema 14.4. Oprannyeckue BeuecTsa B MpUpoje.

benku, KUPBI, YIIEBOABI, (EPMEHTHI, TOPMOHBI, BHTAMHUHBI W TPOIYKTHl UX
[IPEBPALLICHUMN.

Ilpakmuueckasa uacmp. IIpocTbie ONBITHI C OPrAHUYECKUMH BEILIECTBAMM.

Pa3znen 15. AHAJIN3 ¥ OYHCTKA.

NHaukaTopsl U3 TPUPOAHBIX MaTeprasioB. CIOcOOBI pa3TudeHUs COJICH.

Ilpakmuueckasn yacmyp. IIpurotoBineHue MHAMKATOPOB W3 IPUPOIHOTO CHIPHSI.
Xpomarorpadus U SIKCTpaKIUs. AHAINU3 CMECH COJIEH.

Pa3nen 16. IloaroroBka ncciie10BaTe/bCKOI padoThl M y4acTHe B KOH(pepeHInu.

Tema 16.1. Bb10op TeMbI M IOATOTOBKA MCCJIEI0BATEILCKOH PadoThI.

O6o061enne npoiineHHoro marepuana. Beioop Temsl. Llenu u 3amaun paboThl, 3Tanbl padOTh Hal HEH.
OcobeHHoCTH UCTIONB30BaHus IHTEpHET.

Ilpakmuueckasa uacme. [louck u padoTta ¢ TUTEPATYPOH O TEME.

Tema 16.2. IlocTaHoBKa IKCIIEpPUMEHTA.

MecTo 1 pob SKCIIEPUMEHTa B HCCIeI0BaTeNbcKol padoTe. BbiBoab! o padore.

Ilpakmuueckaa wacmp. [IpoBeieHNE S5KCIEPUMEHTA U aHAJIU3 €r0 PE3YJIbTATOB.

Tema 16.3. YuacTtue B KOH(pepeHIUM.
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[TonroroBka qOKJIaa v Mpe3eHTAIIH.
Ilpakmuueckan yacmep. Ydactue B KOHQEpEHLUH , 00CyXIeHUE pe3yIbTaTOB KOH(EPEHIINH U BBICTYIIEHUN

00yJaromuxcs.

Pa3nen 17. UToroBoe 3ansitue.

Hrorosast nuarHoctuka. [lonBenenne UToroB padboTHl 3a yueOHBIM roja. BeiOOp MHAMBUIYATBHBIX TEM IS

W3yUYEHUS JIETOM.

3.2. Ilnanupyemble pe3yabTaThl H CIIOCOOBI HX MPOBEPKH
[Iporpamma  obecrieywBaeT  JOCTHIKCHHE CIENYIOIIUX  Pe3yJbTaTOB OCBOCHUS
MIPOrPaMMBbI TIOTIOTHUTEILHOTO 00Pa30BaHUS:
JINYHOCTHDBIE:

" cpOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTb U CIIOCOOHOCTH
o0OyJaromuxcsi K CaMOPa3BUTHIO M CaMOOOPAa30BAaHHWIO HAa OCHOBE MOTHBALIMU K OOYYCHHIO U
MO3HAHUIO, BHIOOpPY JAaibHeWnero odpazoBaHHMs Ha 0a3e OpPUEHTHPOBKH B Mupe mnpodeccuit u
po¢eCCUOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY MIOCTPOEHUIO VHIUBUyaIbHON
00pa3oBaTeNbHON TPACKTOPHUH C YIETOM YCTOMUMBBIX TTO3HABATEILHBIX HHTEPECOB;

" cOpPMUPOBAHHOCTH IIEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHUKH;

" cpOpMUPOBAHHOCTh KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOINEHUU € COTPYIHUYECTBE CO
CBEPCTHHUKAMH, CTApPIIMMHU M MJIQIIINMH, B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOH, yueOHO-
HCCIIEIOBATENIBCKOM, TBOPUECKON U APYTUX BUAAX JEATCIIBHOCTH;

" yMEHHE SICHO, TOYHO, TPAaMOTHO H3J1araTh CBOM MBICIIM B YCTHOM M MUCBMEHHON pedYH, MOHUMAaTh
CMBIC/I TIOCTaBJICHHOW 3aJaud, BBICTpaWBaTh AapryMeHTAalMl0, MNPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPHI;

" [IpelCTaBlIieHME O XMMHYECKOH HayKe Kak cdepe YemoBeYecKOW MAeATeNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUMMOCTHU ISl pa3BUTHUS LIUBUIIN3AINY;

" KPUTUYHOCTH MBILIUICHUS, YMEHHUE paclo3HaBaTh JIOTMUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHUA,
OTIUYATh TUMOTE3Y OT (paKTa;

" KpEaTUBHOCTh  MBIIUICHUS, HWHUIMATHBA, HAXOIYUBOCTb, AKTUBHOCTH TPU  PEUICHUHU
SKCIEPUMEHTAIBHBIX M PACUETHBIX 3a/1ady;

" yMEHHE KOHTPOJIMUPOBATH MPOLIECC M PE3YNIbTAT yueOHON UCCIIeIOBATEILCKOM NesITeIbHOCTH;

" CHOCOOHOCTh K SMOIMOHAIBHOMY BOCHPHATHIO XUMHYECKUX OOBEKTOB, 3aJad, pEIICHUMH,
paccyXIeHHil.

MeTanpeamMeTHbie:
" YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATH AJIbTEPHATUBHBIC IYTH JOCTHXKEHHUS LEJIeH, OCO3HAHHO

BBIOMpPATh Hanbosee 3G (HEeKTUBHBIE CTIOCOOBI PEIICHUS yUeOHBIX 1 MTO3HABATEIbHBIX 3a/1a4;
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YMEHHE OCYILECTBIATh KOHTPOJIb 110 PE3YAbTaTy U MO COco0y AeHCTBUS HA yPOBHE MPOU3BOIBHOTO

BHUMAaHHUA U BHOCUTD HCO6XOI[I/IMI)IC KOPPEKTHUBBI,

YMEHHE aJIeKBaTHO OLIEHHWBATH MPaBUJILHOCTh WM OMIKMOOYHOCTH BBIMIOJHEHUS y4yeOHOH 3ajauu, eé
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peleHMs;

OCO3HAaHHOE BIIAJICHUE JIOTMYECKUMM JICHCTBHSAMHU  ONpEACTCHUS TMOHATUH, 000O0IIeHUs,
YCTaHOBJICHUS] aHAJIOTH, KiIaccu(UKAIlMM Ha OCHOBE CaMOCTOSITENIBHOTO BBIOOpa OCHOBaHUN U
KpUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;

YMEHUE YCTaHaBIMBATh MPUUYMHHO-CIEIACTBEHHBIE CBSI3M; CTPOUTH JIOTHYECKOE PpaCCYXKICHHE,
yMO3aKiIro4eHne (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIOTUH) U BHIBOJIBI;

yYMEHHE CO3/1aBaTh, MPUMEHATh U MPeoOpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA, MOJAEIH U
CXEMBI JIJIs pelieHus y4eOHBIX U TTO3HABATENbHBIX 3a71a4;

YMEHHE OpPraHMU30BBIBATH Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JEATENBHOCTb C YUYHUTEIEM U
CBEPCTHHUKAMM: OMPEIENATh 1IeJid, pacipe/esieHne GyHKIMA U poJieil y4acTHUKOB, B3aUMOJIEHCTBUE
u olume cmocoObl paboThl; YMEHHE paboTaTh B TPYIIE: HAXOIUTh OOIee penieHue W pasperniaTh
KOH(UIMKTBI Ha OCHOBE COTJacOBaHMs TMO3MLIMH U ydéTa HMHTEPECOB; CIyIIaTh MNapTHEPA;
(dhopMynupoBaTh, ApPryMEHTHPOBATh U OTCTAUBATH CBOE MHEHHUE;

chOPMHUPOBAHHOCTh  Y4eOHOW M  OOIIETOJB30BATENICKOM  KOMIETEHTHOCTH B 00JacTH
WCIIO0JIh30BaHUs HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-koMmmereHTHOCTH);
MepBOHAYANILHBIE TPEICTaBICHHS 00 HAESIX U O METOAaX XHMHUU KaK 00 YHHMBEpPCATHHOM S3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJACIIUPOBAHUS SABJICHUI U MTPOLIECCOB;

YMEHHE BUIETh XUMUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalluH B IPYTUX TUCHUIUIMHAX, B
OKpY>Karollen KU3HH;

YMEHHE HaXOIUTh B Pa3IUYHBIX HUCTOYHUKAX WH(POPMAIMIO, HEOOXOAUMYIO [UIS pElIeHUs
XUMHYECKHUX MPOOJIeM, U MPEACTaBIATh €€ B MOHATHOU (opMe; IPUHUMAThH PEIICHUE B  YCIOBUAX
HETIOJTHOW U M30BITOYHON, TOUHON M BEPOSITHOCTHON HH(POPMAIIHH;

yMEHHEe MOHUMATh U UCIIOJIb30BaTh XUMHUECKHUE CPEJICTBA HATJISAHOCTH (MOJEIH, YEPTEKH, CXEMBI U
Ip.) JUIsl WIUTIOCTPALlMU, HHTEPIPETALUU, apTyMEHTAIUH;

YMEHHE BBIIBUTATh TUTOTE3bl MPU PENICHUH YYeOHBIX 3a7ad M MOHMMATh HEOOXOAMMOCTh WX
MIPOBEPKH;

yMEHHE NPUMEHATh HHIYKTHUBHBIE M JEIyKTHUBHBIE CIIOCOOBI PACCyKIEHUH, BUACTH pPa3INUYHbIC
CTpaTeruu pelieHus 3a/1ay;

MMOHMMAHUE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUNA U YMEHUE JIeCTBOBATh B COOTBETCTBUU C
MPEIJIOKEHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh LIEJIH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI JJIsl pEeUICHHUsS] Y4eOHBIX
XUMHAYECKHX MPOOIeM;

YMCHHUC IUIAHUPOBATL W OCYHICCTBIATL ACATCIBHOCTL, HAIIPABJICHHYHO Ha PCIICHUC 3aaad
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HCCIIEJ0BATEIBCKOTO XapaKTepa.

IIpenmeTrHble:

yMeHue paloTaTh € XHUMHYECKHMM TEKCTOM (CTPYKTypHUpOBaHHME, W3BJICUEHHUE HEOOXOAUMON
uHpOpMAIMK), TOYHO W TPAMOTHO BBIPQKAaTh CBOM MBICIM B YCTHOH M IHCBMEHHOM  pedH,
OPUMEHSAS XHMHYECKYI0 TEPMHHOJOTHIO W  CHMBOJIUKY, HCIOJB30BaTh  pa3iWYHBIE  S3BIKH
XUMUU (coBecHBIH, CHUMBOJIMYECKHH, rpadudeckuii), 000CHOBBIBATh CYKICHUS, TPOBOIUTH
KJ1acCU()MKALIMIO, TOKA3bIBATh XUMUYECKUE YTBEPKIACHUS;

BJaJieHHue O0a30BbIM TMOHATHHHBIM amllapaToM: WMETh MPEJCTAaBICHHE O XUMHUYECKOM 3JIEMEHTE
,BIIaJICHAE CHMBOJIbHBIM SI3bIKOM XMMUH, 3HAHHE XUMHYECKUX POpMYT;

YMEHHUE BBIOIHATH pacyeTHble MpeoOpa3oBaHus (OpPMYII, NPUMEHITh UX Ul PELICHUs y4eOHBIX
XMMHAYECKHX 33/1a4 U 33J1a4, BOZHUKAIOLINX B CMEXKHBIX YUEOHBIX MPEIMETaX;

YMEHHE TII0JIb30BAThCS XMMHYECKUMH (OpPMyJIaMH U CaMOCTOSITEIBHO COCTABIATH (POPMYJIBI
3aBUCHMOCTEH MEX1y BeJTMYMHAMH Ha OCHOBE OOOOIICHNS YaCTHBIX CIIy4aeB U 3KCIICPUMEHTA;
YMEHHE peuiaTth 3a/a4d 10 ypaBHEHUSM U (opMmyiaMm , NPUMEHATH IMOJYyYCHHbIE YMEHHS s

pelICHUd 3a1a4 U3 XUMUHU, CMCIKHBIX ITPEAMCTOB, IIPAKTHUKH

OBJIaJICHUE CHCTEMON (DYHKIIMOHAIBHBIX TOHATHH, (DYHKIIMOHAIBHBIM $3BIKOM M CHMBOJIUKOIA,
YMEHUE CTPOUTh TIpadUKU 3aBUCUMOCTH BEJIMYUH, ONMCHIBATH HMX CBOWCTBA, HCIOJIb30BATh
(GyHKIMOHATBHO-TpapUUeCKe NPEACTAaBICHUs A ONMCAaHUS M aHajdu3a XMMHUYECKMX 3anad u
peanbHBIX 3aBUCUMOCTEN;

OBJIaJICHUE OCHOBHBIMU CHOCOOAMH TPE/ICTABICHUS M aHAIM3a CTATHCTUYECKUX JIaHHBIX; YMEHHE
IIPOrHO3UPOBATh OTKPBITUE HOBBIX BEILECTB;

YMEHHME IPUMEHATh U3yYEHHbBIE TOHATHS, PE3Y/IbTATl U METO/IbI IIPU PELICHUH 33/1a4 U3 Pa3INYHbIX
pasnenoB Kypca, B TOM UHCIE 3a1ad, HE CBOJAIIMXCA K HENOCPEICTBEHHOMY IIPUMEHEHHUIO
U3BECTHBIX aITOPUTMOB.

CtpykTypa W coJep)kKaHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS OCHOBHOHM 00pa3oBaTEIbHOU
IpOrpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHMs aJEKBaTHO OTpaxaioT TpeOoBanus CraHpapra,
nepeaaT crenupuKy oOpa3zoBaTeIbHOTO MPOIECCa, COOTBETCTBYIOT BO3PACTHBIM BO3MOXKHOCTSIM

oOy4Jaronmxcs.
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Pasznen 2. Komniieke opraHu3aniuOHHO-TEAATrOrH4eCKUX YCJA0BHH

1 Kanenpapublii yueOHbIi rpadpuk

I'on Hara Hara Bcero Koa-Bo Pexxum
o0yueHust HayaJja OKOHYAHUSA yueOHbIX 4acoB 3aHATHI
o0y4eHust 00yueHust Helelb
2023-2024 01.009. 31.05 36 144 2 paza B

HEOEIIo 10 2

gaca

2. ®opMBbI KOHTPOJIS U aTTeCTAIINU

- (opMBI OTC/IEKMBAHUA U (PUKCALUK Pe3yJILTATOB!

B mpomecce o0yueHus OCyIIECTBISETCS KOHTPOJb 32 YPOBHEM 3HAHMH U yMEHHH OO0ydYarOIIUXCH.
3HaHMUS W YMEHHUS MPOBEPSIOTCS TOCPEICTBOM BBIMOJHEHUS OOY4YalOIIMMUCSA MPAKTHUYECKUX paboT B
XUMHUYECKON JIabOpaTOpuH, MOJTOTOBKH CaMOCTOSTEIIBHBIX HMCCIEI0BATENbCKUX paboT. YPOBEHb YCBOCHHS
IPOTPaMMHOTO MaTepuaia OMpeAessieTcs MO pe3ylbTaTaM BBIMOJIHEHUS MPAaKTUYeCKUX padoT. C KaxIbIM
pebeHKOM 0TpabdaThIBAIOTCS HAMOOJIEE CIIOKHBIE SKCIIEPUMEHTHI, 3/16Ch HEOOXO0IMMO BHUMATEIBLHOE, YYTKOE 1
n00poe OTHOIIEHUE K Kaknomy. BeiOupaercs auddepeHnrpoBaHHbIi TOAX0A K 00yJaroIeMycsi, BCe yaadu
MmoompAr0TCA, BCC HCAOUCTHI TAKTUYHO U MATKO HUCHPABIIAIOTCH. KOHTpOJ'II/IpyeTCH Ka4ue€CTBO BBbIITOJIHCHUA
MPAKTUYECKUX PabOT TI0 BCEM pa3ziesiam.

B Teuenue yueOHoro roga odyyaroryecs y4acTByIOT B XMMUYECKUX OJTMMITHAAAaX U KOH(DEepeHIUsX .

dopmamMH TOJBENIEHUSI UTOTOB pabOThl MOTYT OBbITh: OTKPBITHIE 3aHATHS, TBOpUYECKas 3alluTa,
CaMOOLIEHKa, KOJUIEKTUBHOE 00CYXKJIEHUE U JP.

HToroBasi oreHKa OCYLIECTBIsCTCS B (popMe IEMOHCTpAIlMH JIy4lIMX paboT Ha 3aHATHIAX KpYyKKa
nepe; OJHOKIACCHUKaMH U poAauTensaMu. Jlydmine paboTel 0OTMeUaroTCsa rpaMoTaMt, JUILIOMaMU, OAapKaMHu.

- ¢opMBbI IpeAbSABIEHUS U JeMOHCTPALMH Pe3yJIbTATOB:

" BXOIHOW KOHTPOJb — TMPOBOIUTCS B Hayase OOydyeHHs, ONpEAeseT YpPOBEHb 3HaHUIM peOeHKa
(cobecenoBanue ¢ 00yJaIOIIMMUCS B Ha4aJIe TO1a);
" TEKYIIUA KOHTPOJIb — MPOBOUTCS HA KAXKJIOM 3aHATHH: aKIICHTUPOBAHUE BHUMAaHMS, IIPOCMOTP padoT;
"  TIPOMEXYTOYHBIH KOHTPOJIb — MPOBOJUTCS 1O OKOHYAHWUW WM3YYCHHS OTICIBHBIX TEM: TUIAKTUUECKUE
I/II‘pI:I, TCCTOBBIC 3aJaHUA, BI/IKTOpI/IHI:I.
" WTOTOBBIA KOHTPOJh — TMPOBOIUTCS B KOHIIE Y4eOHOTO TO/Aa, ONpENeNisieT YPOBEHb OCBOCHHS
IpOrpaMMbI (3alllUTa KCCICI0BATEILCKON paboThI, cOOeCeI0BaHNE B KOHIIC T'0O/1a).
B mporpamme wucmonb3yercsi THOKas pEHUTHHTOBas CHUCTEMa OICHKH JOCTHKCHHM
00yYarOIIUXCs TT0 ONPEACTICHHBIM KPUTEPHUSIM:

— BBINIOJHEHHE OTPENeIEHHOTO KOJIMYECTBA MPAKTUYECKUX paloT, Korja Kaxaas MmpakTudeckas padbora

OLCHUBACTCA ONPEACIICHHBIM KOJIMYECTBOM 63J’IJ’IOB;
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— TMOJBEJCHHME UTOTOB B KOHIIE KaXKIOTO MOMYroAus (SHBaph, Mai);
— CHCTeMa HarpaXJeHUs ¢ TOOMIPEHUs OO0yJaroumxcs, Jydimme oOydarommuecs, HaOpaBIue

HauOOoJIbIIIee KOTHYECTBO 0aJUIOB, HArPAKIAIOTCS TPAMOTaMU U TIPU3aMU;

— OpraHu3aius KOHTPOJIS 3HAHUIA MPOUCXOIUT Ha OCHOBE caMOpe(IeKCHU 00yJIaroIIerocs.

Pednexcus mnomoraer ompenenuTb CTENEHb JOCTHXKEHUS [OCTABIEHHOM I€NM, MPUYMHBI UX
JTOCTHKEHUSI WM HAaoOOpOT, NEHCTBEHHOCTh TE€X WJIM HMHBIX CIOCOOOB M METOOB, a TakXKe MPOBECTH
CaMOOLICHKY.

3. OnleHO4YHbIEe MaTepHAIbI

[Ipn oueHmBaHWUK Y4EOHBIX MOCTHMIKEHWUN YyYalIUXCs IO JOMOJHHUTEIBHOW 00Ieo0pa3oBaTebHON
oOuiepa3BuBaloOLIeii mporpaMme «3aHUMaTeIbHask XUMUS»» UCTIOTIb3YIOTCS:

e JlmarHocTHKa YyCBOCHHMS MaTepHana, B IIpolecce oOydeHuss 1o o0meo0pa3oBaTeIbHOM
oOmiepa3BUBAIONICH MporpaMme «3aHUMaTeTbHAsT XUMUSIY.

e luauBuayaibHas KapTa y4yeTa pe3yJbTaTOB MHTEUIEKTYaIbHbBIX CIIOCOOHOCTEH.

e HudopmanmonHas kapTa ydera pe3yJbTaTOB OOYYAIOIIMXCS y4acTUsS B MEPOIPHUATHSIX Pa3HOro
YpPOBHSL.

OneHouHble MaTepuaiabl MPOrpaMMbI pa3paboTaHbl C Y4eTOM TpPeOOBAaHUN K CTAPTOBOMY YPOBHIO
OCBOEGHUS y4eOHOr0 MaTepHarna.

Oxuaemblie pe3yJbTaThl:

0] MOJIyyaT Mpe/ICTaBIeHHEe O CTPOCHUU aToMa, HOHAX M MOJIEKYJax, 0 Kiaccu(UKaIMi HEOPTaHUYECKUX
COCIMHEHUH Ha KUCIIOTHI, OCHOBAHHUS U COJIA, 00 aHAIIN3€ U CUHTE3E;
0] NpUOOPETYT OCHOBHBIC HABBIKM TPAKTUUYECKOM paboTbl B JabopaTopuu, OyIyT BBINOJIHATH

NPOCTEHTIIHE JTA00OPATOPHBIC OTIEPAIUH;

o] MIPOSIBAT MHTEPEC K COBPEMEHHBIM IIPO0IeMaM XUMHUH M K HCCIIEA0BATEIILCKOM paboTe B 3TOM HAydHOMH
o0JacTu;

o] cOpPMHPYIOT TIPEACTABICHHUE O KPACOTE XMMHUYECKOTO IKCTICPUMEHTA,;

o] Pa3’0BBIOT YYBCTBO OTBETCTBECHHOCTH ITPH BBIMOJHEHHH XUMUYECKOTO SKCIIEPHMEHTA

o] CHCTEMATH3MPYIOT CBOM 3HAHUSA B OOJIACTH XHUMHH, CO3[JaayT HEOOXOAMMyI0 0asy I mepexoja K

yIIIyONEHHOMY U3YyUEHHIO OT/ACIBHBIX PA3/IeloB XUMUH;
0] OyAyT yMeThb CaMOCTOSTEIIBHO IIPOBOJUTH  KCIEPUMEHTHI U BECTH  HCCIEIOBATEIbCKYIO

paboty B nabopaTopuu;

0] OCO3HAIOT €JMHCTBO MaTepUaIbHOIO MHUPa Ha OCHOBE XMMHUYECKOT0 MOIX0a K CTPOCHHUIO BEIIECTBA;
o OCBOSAT 3KOJIOTHYCCKUC ACIICKTLI BJIMAHUSA XUMHUH HAa TOBCCAHCBHYIO JKU3Hb,

o MpPUOOPETYT MOTHBAIIUIO HA JajbHEIIee N3y4eHNEe €CTECTBEHHBIX HaYK;

o Hay4aTcsi CaMOCTOSATEILHO padoTaTh CO CIIEIMATILHON XUMHUYECKOM JINTEpaTypOil;

0] MPUOOPETYT HABBIKK MOJATOTOBKH JTOKJIAIOB U BBHICTYIUICHHUM Ha KOH(EPEHIIUSIX.

Kpurepun ypoBHsi ocBOeHHs y4eOHOI0 MaTepuaja:
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e - BBICOKHII YpPOBeHb — OOYyYalOIIMA OCBOWJI TPAKTHYECKH Bech 00bEM 3HaHmii 100-79%,
MPEyCMOTPEHHBIX TPOrPaMMON 32 KOHKPETHBIN MTEPUO/T;

e - CpeIHHIi ypoBeHb — y 00y4aronmx 00sEM yCBOEHHBIX 3HaHUH cocTaBiseT 80-50%);

e - HM3KMii ypoBeHb — oOyuaromuiicsi oBrnaaen MeHee yeM 50% o0bEMa 3HaHU, MPETyCMOTPEHHBIX

MPOTPaMMOi.

4. Meroanyeckoe obecrniedyeHue MPorpaMmbl
MarepuajibHO-TeXHMYecKHe YycjaoBHsA. /[ sddexTuBHON peanu3anuu IporpamMMbl HEoOXoAauMa

MaTCpHUAIBHO-TEXHUYECKAaA Oasa:

1. VueGupiii kabuner, coorBercTByrommii TpeGosanusam: -CanlluH 2.4.4.3172-14 «CanurapHo-
SMUJIEMHOIOTUYECKHEe TpeOOBaHUS K YCTPOMCTBY, COACP)KAHUIO M OpraHU3allUd pekuMma paboThI
00pa30oBaTeNbHBIX OpraHU3alMi JOMOJHUTENBHOTO o0pa3oBaHus JeTei» (Temmneparypa 18-21 rpamyc
[enbcust; BnaxxHoCTh Bo3ayxa B npezaenax 40-60 %, Mebenb, COOTBETCTBYIOIIAS! BO3PACTHBIM OCOOCHHOCTSIM
neteit 14-15 ner); Jlns peanusanuu mporpaMmsl

*  OO0opynoBaHHE U MAaTEPUATIBL:

"  KOMIIBIOTED;

"  MeIUanpoeKTop.

"  CTaHJApPTHBII HAOOP XMMHUYECKUX PEAKTUBOB (KUCIIOTHI, IETOYH, OKCH/IBI, COJIN);
"  U3MepUTeNbHbIC TPUOOPHI;

" CTeKJIsHHasA U paphopoBas nocyna;

"  MeTaJUIn4eCKHE IITATUBBI;

" HarpeBarejbHbIE IPUOOPHI;

"  BECHI;

"  MHKPOCKOII.

= HabGops! o6opynoBanus mo «Touyke pocra»

B kauecTBe [MIAKTMYECKUX MaTepHalOB MCIOJB3YIOTCA HaNIAAHble MocoOus: Talnuua
pacTBopuMoOCTH M mnepuoguueckas tabmuna [I. M. MenneneeBa; KOJUIEKIIMU TOJE3HBIX MCKOMAEMBIX, MOYB,
He(TH, MKajga TBEPIOCTU U T.II.

B kadecTBe METOAMYECKMX MaTepHAJIOB MPUMEHSIOTCS pa3iMyHble MyOIUKALMHU 110 XUMUHU (CM.

Crniucok nuTeparypsl), METOJUUECKUX pa3pabOTOK U MJIAHOB KOHCIIEKTOB 3aHATHI; METOAMUYECKUX YKa3aHUH U
PEKOMEHJaMK K IPAKTUYECKUM 3aHATHSIM.

HNudpopmanuoHHoe obecneyeHne: METOAUYECKIE Pa3padOTKU MO0 BCEM TeMaM, CLICHAPHH MTPOBEACHUS

MepOHpHHTHﬁ, HHTCPHET-UCTOUYHHUKHU, CXCMbI, OIIPOCHBIC U TCXHOJIOTMYCCKHUE KAapThI.
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Kanposoe obecnedenue. JlomomHUTENBHYIO 00111€00pa30BaTeIbHYIO OOIEPA3BUBAIOITYIO IPOTPAMMY
«3aHMMAaTeNbHAs XUMUS» pealu3yeT YYWUTeNlIb XUMHUU , HMEIONIMHA JONOJIHUTENbHOE 00pa3oBaHUE IIO
IporpaMMaM MOBBIIICHHUS KBATU(PHUKAIUK B 00JaCTH MHKIIIO3UBHOTO 00pa30BaHusl.

Meroanyeckue MaTepuaJbl

Mertoauka oOy4yeHMsI NpeAnonaraeT JAOCTYHOCTh H3JaraeModl MHpopManuu s Bo3pacTa
00y4aroIuXxcsl, 4YTO JOCTUraeTcs 3a CUET HATJISAHOCTU M HEPa3phIBHOM CBA3M C MPAKTHUECKUMM 3aHATUSIMH.
@opMbI 3aHATUI ONpEeNeNsIIOTCAd HANpaBIEHHOCTSIMH TporpaMMbel M e€ ocobeHHocTsMu. IIporpamma
BKJIIOYAET KaK TEOPETUYECKHE W NPAKTUYECKHE 3aHATUS B y4eOHBIX KaOMHETaX, TaK M IKCKYPCHOHHBIE
BBIXO/Ibl HA TEPPUTOPHUIO YUPEKIEHUSA U CBOCH MECTHOCTH.

@®opMbl OpraHu3anum y4eOHoro 3ansatus. [logaya TeopeTnueckoro mMarepuana OCyIIECTBISIETCS B
dopme mpoBeneHUs TPATUIMOHHBIX M KOMOWHUPOBAHHBIX 3aHATUHN, JEKIMHA C OJHOBPEMEHHBIM IOKa30M
WUIIOCTpalUi, BHIEOMAaTEpUANIOB, NPE3ECHTAlMM, IEMOHCTPAIMOHHBIX ONBITOB. Ilogada mpakTHuecKoro
MaTepHalia OCyLIECTBIsAETCS B (pOpMe MHAMBUIYATbHO-TPYNIIOBBIX CAMOCTOSTENBHBIX PAaOOT, MPAKTUUECKUX
3aHATHUH.

JUis AOCTMXKEHMsI LENH M 3a/ad MPOrpaMMbl NPEAYCMATPUBAIOTCS COBPEMEHHBIE MEJarornyeckue u

UH(POPMALIMOHHBIE TEXHOJIOTHH:

. UTPOBBIC TEXHOJIOTUH;
. NPOCKTHASI TEXHOJIOTHSI,

. TEXHOJIOTHUS POOIEMHOT0 00yUEHHS;

. 3I0pOBbecOeperarIne TEXHOIOTHH;

. HUKT-texnomorum;

. TEXHOJIOTHUS Pa3BUTHUSI KPUTUIECKOTO MBIIIIICHUS;
. TEXHOJIOTUS Pa3BUBAIOLIETO O0yUYEHHUS;

. IPYIIOBBIC TEXHOJIOTHH;

. TEXHOJIOTHH YPOBHEBOH M dhepeHITnaIiuu.

B nepuon oOyueHus Ui poOBEACHUST 00pa30BaTENbHON ACSATEIBHOCTH UCIIONB3YIOTCS CIEAYIOIIHNe
MeTO/bI:

L] OOBSICHUTEIbHO-WILTIOCTPATUBHBIN  (00si3aTenbHasl ~ TeopeTudeckas 4acTb, paboTa C
WLTIOCTPATHBHBIMH MaTepUalIaMH, COCTABICHUE MPAKTUYECKUX 3aJaHHi );

] npoOJeMHBIN (MPOOJIEeMHOE M3JIOKCHHE Marepuana IPUH HM3YyYeHWH BOIMPOCOB JKOJIOTHH,
HAYYHOH 3THKH, IPH aHAIN3€ NEPCIEKTUBHBIX HAPABICHUH pa3BUTHUS HAYKH);

L] NpakTU4YecKuid (00s13aTeIbHbIE IPAKTHUECKUE pabOTHI Ha KaXIOM 3aHATUH);

] NeSITeTbHOCTHBIH (BBemeHME  WHAMBHIyalbHBIX  3aJaHUN u

CaMOCTOATEIILHON PabOThI C TUTEPATYPOH, YIacTHE O0YyJAIOIIMXCS B KOHPEPEHITUAX U IKCKYPCHSIX).

MeTtoanyecKkue U JMIAKTHYECKHE MAaTePHAJIbI:

- METOJMUYECKUE Pa3pabOTKU MO TEMaM;
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- HaJIMYKE HaTSHOTO MaTeprana;

- HaJIM4KE JE€MOHCTPALIMOHHOTO MaTepHaIa;
- BUJCO(HUIIbMEI;

- pa3aToO4YHbIA MaTepua;

- NH(OPMAIIMOHHbIE KAPTOUYKH.

- IMAAKTHYECKUEC KapTOUKU,
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obpazosanue, 2001. — C. 33-37.

JleontoBuu A. B. YueOHO-uccienoBaTenbckas ACATEIbHOCTh LIKOJBHUKOB KaK MOJETb
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KanennapHo-reMaTnyeckoe nJaHUPOBaHHe

K pado4eil mporpamMme JA0MOJHUTEILHOM 00111€00pa30BaTe/IbHOM 001Iepa3BUBaIOIIIEH IporpaMme
(rpynmna 14-16 jer)

[Temaror: CmexnoBa CBetiiana AJleKCaHAPOBHA

KonnuectBo yacos: Bcero - 144 B rox; 2 pasza B HeAENO 10 2 yaca -72 3aHATHS.

[TnarrpoBaHNE COCTABICHO HA OCHOBE JIOTIOTHUTEIHHONU 00pa30oBaTeNbHOM 001Iepa3BUBAIOIIEH IPOrPaMMBbl €CTECTBEHHOHAYYHON HAIPABICHHOCTH

«3aHuMaTeIIbHAS XMMHUS)»

Ne nara | pasng Tewma 3anaTHA Copnepxanue Tun 3ansaTus OcHoBHbIE 3VH, YMK
/o el METOIBI U OVYVYH
¢dopmbI paboTHI,
TEXHOJIOTHUH
1-2 1 ColeceoBaHue ¢ BrrsicHenne uCcX0ogHBIX O3HaKOMUTEILHOE becena, 3HaTL MeTtoanu
neteMUu. BBogHOE MPEJICTaBICHUN O IpeaMETE MpEe3EHTaLNs npaswia Th €CKHE U
3aHATHE. XUMHH U 00JacTu eé npu TUTaKTHY
MIPUMEHEHHUS. HAXOXJCHUU | €CKHe
TexHuka 6€30MacHOCTH. B KaOWHEeTe, | Marepual
3HAKOMCTBO C TPYIIIOM. pabore ¢ BI.
Paccka3s o conepxanun peakTuBamMu | YuyeOHO-
MPOrpaMMBbI IEPBOTO rojia u MpaKTHyie
oOyuenus. [IpaBuna HarpeBaTeNib | CKoe
MOBEJICHUS B TAOOPATOPUH. HBIMU 00opyoB
TexHuka 6€30MaCHOCTH B npubopamu, | aHUE.
paboTe ¢ XUMHUYECKUMHU pacnucanue
peakThBaMu, 00BeTMHEHUS
AIEKTPONPUOOpaMHu U
HarpeBaTeIbHBIMU
npudopaMu
3-4 2 | Ilonstus: atom, 3HakoMCTBO ¢ kosuiekuueir | KomOunupoBanHoe IIpakTnueckass | 3HaTh Metoauu
MOJIEKYJa, JJIEMEHT. | XMMHUYECKUX BEIIECTB. pabota OTpesieNIeHUE | eCKHUe U
[Toctpoenue monenei BOKHEUIIUX | IUJAKTAY
MOJIEKYJ Pa3HbIX BEIIECTB. TTOHSITHIA: €CKHue




MIPOCTHIC U MaTepuan
CJIO’KHBIE BI.
BEIIIECTBA, VYuebHo-
XUMHYECKUM | MpaKTH4e
AJIEMEHT, CKOE
aToM, o00opy0B
MOJIEKYIIa. aHue
Paznuuats

TTOHSITHS

«BEILIECTBOY

U «TeJo»,

«IIpoCTOe

BEIIECTBO» U
«XUMHUYECKH

W DJIEMEHTY.

YMeTh

W3TOTABIIUBAT

b MOJIEIH

MOJICKYI.

5-6 Ddusnyeckue u O3HaKOMIJIEHHE C N3yuenue HoBOTO [TpakTrueckas HaGmonats, | Metoauu
XUMHUYECKHE bu3nIeCKUMU U MaTepuaia u pabora. aHaJIM3MpOBa | €CKHE U
SIBJICHUSL. XUMHYECKUMHU SIBICHUSMHU. | TIEPBUYHOE Th TUIAKTHY

Nzydenne peakiuu 3aKpeTICHNEe HOBBIX ¢dusnueckue | eckue
ropenusi. U3roroBnenue 3HAHUM. u Marepual
CBeYH U3 mapaduHa WIn XUMHYECKHE | Bl
MbUTa. ATXUMUS («30JI0TOM SIBJICHHUSI. VYuebHo-
TOXKIb» U TTUPUTHI). YMmeTh MPaKTHYe
OTJINYATh CKOe
XUMHYECKHE | 000pyI0B
peaxkuuu ot aHue
buznuecKux
SIBJICHUM.
3HaTh
yCIIOBUS
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BO3HHKHOBCH
uin

IIPEKPALLEHU

sl TOPEHHSL.

7-8 UYucrteie BewecrBa u | [Ipuponnsie cmecu — N3yuyenue HOBOTO IIpaxTrueckas 3HaThb Meroaunu
cmecu. Pa3nenenune | Bo3ayx, HepTh, MUHEpalbl. | MaTepuana u pabora. ONpEIEICHUE | ECKUE U
cMeceH. N3ydeHune KoIEeKIUM. IIEPBUYHOE HOHATUHU TUIAKTAY

[IpaBuia paboThI C BecaMH. | 3aKperjieHHe HOBBIX «4YUCTOE €CKHe
B3gemnBanue, 3HaHUM. BEILIECTBO» U | MaTepHual
IIPUTOTOBJIEHUE CMECEN «CMECHY. BI.
MeTaJula U HeMeTalla. YmMmeth Y4eGHo-
Pasznenenue cmecei. paboTarts c IIpaKTH4e
OuncTKa BEIIECTB, BECaMH. CKO€
NepeKpUCTaIn3aLHus. 3HaThb 000pyI0B

METOBI aHue

pazneneHus

CMecen:

OTCTauBaHUE,

(bunpTpOBaHU

c,

BBIITAPUBAHHE

. YMeTh

BBIJICIISITh

4HICTOE

BEILIECTBO U3

CMECH,

opopMIIATH

pE3yJIbTaThI

paboTHI.

9- 3aKOH COXpaHEHMUsI XuMHYecKasl peakliis Kak N3yuenue HOBOTO IIpaxTrueckas YMeHue Meroaunu
10 MaccChl OTpaX€HHE 3aKOHA Marepuaia u pabora. XapaKTEepPH30 | €CKHUE U

COXPAHEHHUS MaCCBHI. NIEPBUYHOE BaTh 3aKOH TUIAKTAY
[Ipurorosnenue cmecu 3aKpEIIEHUE HOBBIX COXpAHEHUsl | ECKue
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Jlemepu. 3HaHUMU. MacChbl Marepual
BEIIECTB, BI.
MMOHUMATH Y4eOHo-
ero MpaKTHyie
CYIIHOCTb U | CKOE
3HaYeHHE 7151 | 000pyI0B
HAMTUCaHU aHue
yYpaBHEHUI
peaKuuid.
11- [Tonsitue o N3yuenune n HabmoaeHNE N3yuenue HoBOTO Teopernueckoe | 3HATH Meroanu
12 XUMHUYECKOM MPU3HAKOB XUMHUYECKUX MaTepuana u 3aHSTHE, MPU3HAKH €CKue 1
B3aMMOJICHCTBUU peaxkui. MIEPBUYHOE Mpe3eHTalus, XUMHUYECKUX | TUJAKTUY
BEIIIECTB. 3aKpeTICHNE HOBBIX JEMOHCTPAIIMOH | PEaKIUH. €CKue
3HAHUH. HBIE OTIBITHI. MaTepuan
BI.
Y4eOHo-
MPaKTUYe
CKOe
00opyoB
aHue
13 [TpuHIIATIBI XUMHYECKUE YPABHECHHS. KomOunnpoBanHnoe becena, onpoc, | YMmers Meroanu
rpaduyeckoro [TpoBeneHue mpocTenmx TEOpPETUYECKOEe | THCATh, ecKHe U
0TOOpaXKeHUs OTIBITOB, BBISIBJICHHUE U 3aHsTHE, YUTATh TUIAKTHY
peaxiuii oIMcaHue 0coOeHHOCTEH Mpe3eHTAIHS, YpaBHECHHUS €CKue
MPOTEKAHUS Pa3IMUHBIX JEMOHCTPALIMOH | peaKkuil 1 MaTepuan
peaxiui. HBIC OTIBITHI. XapaKkTepu3o | bl
BaTh UX. VYuebHo-
MpaKTHyie
CKOE
00opyoB
aHue
14- CoBpemeHnHoe 3HAKOMCTBO C N3yuenue HOBOTO Teopetnueckoe | 3HaThH Meroaunu
15 nabopaTopHOe COBPEMEHHBIM Marepuaia u 3aHSATHE, COBPEMEHHOE | €CKHE U
000pyJOBaHUE. 712a00paTOPHBIM NIEPBUYHOE MIPE3CHTAIIHSI. 1abopaTopHO | AMIAKTUY
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o0opymoBaHUEM. 3aKpeTICHNEe HOBBIX e €CKue
3HAHUH. o0opyI0BaHU | MaTepHal
eun BI.
TIPUHITATIBI YyebHo-
ero paboThl. | MpaKTUYe
CKOe
00opyioB
aHue
16 PazButne xumuu. OnbiTel ¢ CO2 u O2. N3ydenue HOBOTO Teopernueckoe | 3nath Th Meroanu
OnbiThl JIX. TexHuka 6€30MMaCHOCTH NP | MaTepuasa u 3aHATHE, pu paboTe C | eCKHe U
[puctnu, pabote ¢ razamu. MIePBUYHOE Mpe3eHTAIHS, razamu. TUIaKTHY
K.-B. Illeee. 3aKpEIUICHUE HOBBIX JEMOHCTPAILIMOH | YMETh €CKHE
3HAHUH. HBIC OTIBITHI. MIPOBONTH MaTepuan
OTIBITHI C BI.
CO2u O2. Y4eOHo-
MpaKTHyie
CKOE
00opyoB
aHue
17- Bonopon, kuciiopon | IloHsiTue yncToThI rasza. KoMbOunmpoBanHOE [IpakTnueckas 3HaTL Metoanu
20 Y aMMHaK. I'pemyuwnii ra3. [lnoTHOCTH paborta OTpeJIeTICHUE | €CKUE U
rasa. TTOHSITHS TUIaKTHY
[Tonyuenue Bomopoaa, «IJIOTHOCTH | €CKHE
KHCIIOPO/Ia U aMMHAaKa. rasa», yMeTb | Marepual
W3mepenue mioTHOCTH U3MEpATh BI.
rasa. MJIOTHOCTh Y4eOHo-
raza. YMeTb | IpakTuye
MOJIy4aTh CKOe
BOJIOPOI, 00opyoB
KHCIIOpO/I, aHue
aMMHaK 1
pacrno3HaBaTh
ux. YMeHue
XapaKTepu30
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BaTh

CBOICTBA,
IIPUMEHEHNE
KHCIIOpO/a,
OOBSICHATH
CYLIHOCTb
KpyroBopoTa
€ro B
IIPUPOJIE.
21- Hcropust xummuw. Ucropus tpancopmanum N3yuenue HoBOTO Teopernueckoe | 3HATH Meroanu
24 Otanel B U3y4EHUM | IPEJICTaBICHUN YUEHBIX O MaTepuaia u 3aHATHE, OCHOBHBIE €CKue 1
ra3oB M paCTBOPOB. | CTPYKTYpe ra3zo00pa3HbIX MEPBUYHOE Mpe3eHTaIHsl. OTKpBITHS A. | IUIAKTUY
BELIECTB U TEOpUU 3aKpeIIeHUE HOBBIX JlaByasbe u €CKHue
pactBopoB. M3yueHue 3HAHUM. I. Marepual
COCTaBa BO311yXa. Kasenguma , | bl.
Otkportust . Pesepdopna, . VYuebHo-
A. JlaByazbe u I'. Pezepdopna, | mpakruue
KaBennuma. Pa3Butue TEOpUHU CKO€
TEOPHH FOPEHUS. pactBopoB C. | 060pynoB
OnpoBepKeHHE TEOPUH AppeHnyca U | aHue
¢norucrona. Teopuu . .
pactBopoB C. AppeHuyca u Menaeneena.
J. . Menneneesa.
25- ITonsarus: pactBop u | TBEpasle, KuaKHE, KomOunupoBanHoe. IIpaxTrueckas YMeth Meroaunu
26 pacTBOpeHHE ra3o00pa3HbIe PaCTBOPHI. paborta OTpeNensaTh | €CKUe U
Hacelennslii pactBop. pacTBOpBL, UX | AUAAKTHY
HenaceliieHHslIi pacTBop. BUBI ecKue
[TepechlllieHHBII pacTBOP. (HaCBIIIEHHBI | MaTepHal
PactBOopuMOCTS. eu BL
[IpuroroBneHnue pacTBOpoOB. HEHACHIICHH | Y4eOHOo-
bl€), IIpaKTH4e
pacTBOpUMOC | CKOE
Th BEIECTB, & | 000PYIOB
TaK e aHue
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HUCIIOJb30BaT
b

obopynoBaHu
eu
PEaKTUBHI,
pacu€THBIE
3a/1auu JIst
MOJIy4EHUs
pacTBopa
COJIH C
3aaHHOM
KOHIIEHTpal
ei.
27- Kpucrammsl. Kpucranmuzanus u3 KomOunupoBanHnoe [IpakTtrueckass | YMeThb Metoanu
28 MIEPECHIIIEHHBIX PACTBOPOB. pabora BBIpAIMBATh | €CKUE U
BripanuBanue MOHOKpHUCTAN | TUJAKTHY
MOHOKPHCTAJIOB H3 61 U3 ecKue
HACBILIEHHOTO PacTBOpa. HACBILIEHHBIX | MaTepHal
[Tony4yenue u 3apucoBKa pacTBOpOB. BI.
KPUCTAJIJIOB pa3HOU (POPMBI. VYuebHo-
MPaKTHYe
CKOe
00opyoB
aHue
29- [[l€noun u kucnoTel. | PacTBOpHI Ien0UeH U KomOunnpoBanHoe. [IpakTnueckas YMeTh Meroanu
31 kuciot. Boxa B pusuke, pabora XapaKTepu30 | €CKUE U
XUMHH U OMOJIOTHH. BaTh TUTaKTHY
[IpupoaHbie oOcCMOTHYECKHE CBOMCTBA €CKHe
SIBIICHUSL. Hiesoyei u MarepHan
YcTpanenue xE€CTKOCTH KHCJIIOT, BI.
BOJBI. DJIEKTPOJIUTHI. BBIpaXaTh UX | YUeOHO-
Jucconuarys. B MpaKTuye
rpaduueckoi | ckoe
¢dbopwme. 3HaTh | 000PYIOB
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CIOCOOBI aHue

yCTpaHEHUS

HKECTKOCTHU

BOJIBL.

32- Comm. MHoroo6pasue coJiei. KomOunupoBanHnoe [IpakTrueckass | YMeThb Meroanu
33 Conu BOKpyT Hac, UX pabora Ha3bIBaTh ecKHe U

peakuuu. Kpacora COJIH, UX TUIAKTHY
XUMHUYECKUX PEaKIUH. KJIACCUPUITUD | €CKHe
Kpucramnuzanus coneit u3 OBaTh 110 Marepual
KEJIATUHOBBIX TIEHOK. pa3HbIM BI.

npu3HakaMm, | Y4eOHO-

3HATh MpaKTHyie

CHOCOOBI X | CKOE

MTOJTYICHHUSI. o00opy0B

YMeTb aHue

HCIOJIb30BaT

b

J1a00paTOPHO

e

o0opynoBaHU

€ ¥ pEaKTUBBI

TUTSE

KpUCTaJIN3a

IIUU COJIEU U3

KEJTATUHOBBI

X TUTIEHOK.

34 Xumusg BoKpyr Hac. | [IpuHIumne! gericTBus KomOunupoBanHnoe Teopernueckoe | 3HATh Meroanu
[Ipaznuuunas (eliepBepKOB, XUMHYECKHUX 3aHSTHE, MIPUHIIUTIBI €CKHE U
XUMHUSL. 3MeM, APaKOHOB, XJIOMYIIEK. Mpe3eHTalus, nercTBUsS TUIAKTHY

DoKyChl, OCHOBaHHbBIEC HA JIEMOHCTpalnoH | (eiiepBepKoB | eckue

M3MEHEHUH I[BETa pacTBOpa HBIE OTIBITHI , XAMHUYECKHX | MaTepuai

IIPU XUMUYECKOM pEaKIUu. 3Mel, BL
JIPAKOHOB, YyebHo-
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XJIOMYIIICK. MPaKTHYe
CKOe
00opyoB
aHue

35 Merajuisl 1 UX Merasuisl B TaOuIe N3yuenue HoBOTO Teopernueckoe | YMmeThb Mertonny

COCTUHEHUS — MenpeneeBa. CTpoeHue MaTepuana u 3aHSTHE, XapaKkTepu30 | €CKue u
CTOUKHE U aToMa Ha puMepe aToMa MIEPBUYHOE Mpe3eHTalus, BaTh TUIAKTHY
aKTUBHBIE, TBEPABIE | METalIA. 3aKpeTICHNEe HOBBIX JEMOHCTPAIIMOH | CTPOSHUE €CKue
U MSTKHE, duznyeckue U XUMHUYECKHE | 3HAHUIL. HBIE OTIBITHI. aToMa MaTepuan
JparoleHHbIE. CBOICTBa METAJLJIOB. MeTaa, BI.
¢usnueckue | YueOHO-
u MpaKTHyie
XUMHYECKHE | CKOE
CBOICTBa o00opy0B
METAJIJIOB. aHue
36- Mertasmibl ocHOBHBIX | CBOHCTBa, cTpoeHue atoma. | KomOuHMpOBaHHOE IIpakTnueckass | 3HaTh Meroaunu
38 TPYIIIL. OmbiTel ¢ Sn u Al paborta CBOICTBa 1 €CKHE U
CTpOCHHE TUIaKTHY
aTOMOB ecKue
METaJIJIOB MaTepuan
OCHOBHBIX BI.
TpyIIIL. VYuebHo-
YMeTh MpaKTuye
UCIIONIb30BaT | CKOE
b 00opyoB
nabopaToOpHO | aHUE
e
o0opyIoBaHU
€ M PCaKTUBBI
TUISE
MIPOBEICHUS
OMBITOB € Sn
u Al
39 Metainel mo6ouHbIX | Mens, cepebpo, 30710T0, KombOuampoBanHoe Teoperuueckoe | 3HATH KoHncriexkt
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rpymni uHK. CBOMCTBA, CTPOCHUE 3aHATHE, CBOWCTBaA U 3aHSTHSL.
aToMa. Mpe3eHTaIHsl. CTpOCHHE
Kakue metasmibl ecTh B aTOMOB MEJIH,
namrie HakanmuBaHus (W, cepeOpa,
Mo, N). lparotieHHbI€ 30JI0Ta,
MeTayuibl. Beigenenue Au u [IAHKA.
Ag. «Kaccues nypmyp».
BripamuBanue
MoOHOKpucTamuios Cu.
«/lepeBpsa» [lapanensca u
KOnurepa.
40 10 | lapBaHMYECKHE Hcropust OTKpHITHSA. N3yuenue HoBOTO Teopernueckoe | 3HATH Metoanu
HIIEMEHTHI [ToHsATHE O TaNbBaHUKE. MaTepuaia u 3aHSTHE, TIPUHIIHAIIBI €CKHue 1
CocTaB ¥ IPUHIUIIBI MIEpBUYHOE Mpe3eHTalus paboThI TUIAKTHY
paboThI TAIbBAHUYECKUX 3aKpeTICHNEe HOBBIX Pa3IMYHBIX €CKue
AJIEMEHTOB. 3HAHUH. AJIEMEHTOB MaTepuan
N3yuenue cocraBa u MMUTAHUA. bl
MIPUHITUTIA PAOOTHI VYuebHo-
Pa3IMYHBIX AJIEMEHTOB MPaKTHYe
MUTaHUSL. CKOe
00opyoB
aHue
41 10 | YcerpoiictBo OmnbITHI ¢ OaTapelikamu. KomOunnpoBannoe Teopernueckoe | 3HATH Metoanu
Oarapeiiku 3aHATHE, YCTPOWCTBO eCcKHue u
Mpe3eHTalus, Oarapeiiku U | TUIaKTH4
JIEMOHCTPAIMOH | TPUHIIMII €€ | €CKHe
HBIC OTIBITHI paboThI. MaTepuan
BI.
VYuebHo-
MpaKTHyie
CKO€
00opyoB
aHue
42- 10 | Koppo3sust MmetasuioB. | [IpyuuHbl ¥ OCIEICTBUS KomOunupoBanHoe IIpakTnueckass | 3HaTh Meroanu
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43 3ammTa OT KOPpPO3UHu | KOPPO3HU METAJIIOB. pabora MIPUYUHBI, €CKHue 1
3ammTa oT KOPPO3HH. MOCTICICTBUS | TUIAKTUY
OMnBITH IO U3YYCHUIO U CIIOCOOBI ecKue
KOPPO3HH METAJUIOB H 3alIUTHI OT MaTepHan
3aILUTHI OT HEE. KOppO3HH. BL
Y4eOHo-
MPaKTHYe
CKOE
00opyoB
aHHe
44 10 | Ocobennocru ’Kene3o Bokpyr Hac. KombOuamMpoBaHHOE Teoperuueckoe | YMeThb Meroaunu
xKernesa u CreneHn OKHCTICHHS 3aHATHE, OTIPENeNIATh | €CKUE U
coeMHEHuH xene3a. | xkenesa. [lonarue MIpe3eHTAIHS, MIOHSATHE TUIaKTHY
Marnetnsm MarHeTH3Ma. JEMOHCTPAIIMOH | «MarHeTHU3M» | €CKHUE
. KauecTBeHHsle peakium Ha HBIE OIIBITHI. , 3HATH MaTepuan
MOHBI xkene3a. OIbITHI, Ka4eCTBEHHBI | Bl.
JIEeMOHCTPHPYIOLIHE € peakiu Ha | Y4eOHo-
MarHeTH3M. HOHBI MpaKTH4e
xKeresa. CKOE
o0opyoB
aHue
45- 10 | Peakuum Ocob6ennoctu coenunennit | KomObunupoBanuoe IIpakTnueckass | 3HaTh Metoauu
47 COCTMHCHUH )Kele3a. | JKeye3a U MX PeaKIluii. paborta 0COOEHHOCTH | €CKHe U
XuMugeckas OnBITHI 110 TOTYYCHHUIO COCIUHEHUN | TUIAKTUY
panmyra Pa3HOLBETHBIX COCTMHCHUHN xKenesa, €CKHe
xKeresa. YMETh MarepHan
Xumuueckasi paayra u MOJIb30BAThCS | Bl
XUMUYECKHUM cBETO]OP. nabopaTopHbl | YueOHO-
M MPaKTHYe
000opyIOBaHU | CKOE
eM U o0opyoB
peakTHBaMH | aHUE
ISt
TIOJTyYCHUS
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Pa3HOLBCTHLI
X

COEAMHEHHI
xKelesa.
48- 11 | Cepa u dochop — Coenunenus S u P. N3yuenue HoBOTO [Ipaktnueckass | 3HaThH Meroanu
50 TUMHYHBIE XUMHUYECKHE CBOMCTBA Marepuania u pabora ONpeJIeTICHUE | €CKUE U
MPEICTABUTETHN coenuHeHun S u P. MEPBUYHOE HOHATUA TUTAKTAY
HEMETAIIJIOB AnnoTtpornusi. 3aKpeTICHNEe HOBBIX «aJUIOTPONUSl | €CKHe
OKucnuTenbHO- 3HAHUM. », YMETh Marepual
BOCCTaHOBUTEJIbHbBIE XapaKkTepu3o | bl
CBOMCTBA COCAMHEHUN CEPBI BaTh YuebHo-
u docdopa. XUMUYECKHAE | IPAKTHYe
ODeliepBepKH Kak IIpUMeEp CBOMCTBA CKOE€
THIIMYHOU OKHUCIUTEILHO- COCIMHEHHI | 000pyI0B
BOCCTaHOBUTEIHHON Cephl U aHue
peaKIvu. dbocdopa.
51- 11 | laymorensr. Hcropust oTKphITHS KomOunupoBanHnoe [IpakTnueckas | 3HaThH Metoanu
52 CxonctBo 1 HEKOTOPBIX TaJIOTEHOB. pabora HCTOPHIO €CKue 1
pazmuuus ["anorens! — onacHele U OTKPBITHS TUIAKTHY
noae3nsie. YeM maxHeT rajoreHoB, €CKHE
Mope? 3aueM OpraHu3mMy YMETh Marepual
non? IIPOBOAUTH BI.
OnbITHI IO TOJTYYEHUIO OTIBITHI 11O VYuebHo-
raJIOr€HOB. MOJIYYCHUIO | TIpaKTH4e
rajloreHoB. CKOe
00opyoB
aHue
53- 11 | OxucnurensHO- OBP. KombunupoBanuoe IIpakTnueckass | YMeTh Metoauu
54 BOCCTAaHOBUTEIbHBIC | BBIBeMeHUE MATEH U paborta MIPUMEHSATH €CKHE U
peaxiuu B MOJIy4eHHE KPACOK. OKUCIIUTEIbH | TUJAKTUY
OBITY U B XUMUYECKUE BYIKAHBI. o- ecKue
naboparopuu BOCCTAaHOBUT | MaTepHal
eJIbHbIE BI.
peaxiuu B YuyebHo-
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ObITY. IIpaKTH4e
CKOe
00opyoB
aHue
55 12 | MHoroob6pa3ue Konbua Jluzeranra. KomOunnpoBanHoe. Teopernueckoe | YMmeThb Meroanu
HEOPTaHUYECKUX [TpoBeneHue CIOXKHOM 1eTH 3aHSTHE, OCYIIIECTBIST | €CKHE U
XUMHYECKHUX XUMHUYECKHUX PEeaKIMi JIs Mpe3eHTalus b LEb TUIAKTHY
BEIIIECTB U PEAKIUN | TIOTyUeHUs KOJIell XUMHYECKHUX | €CKHE
JInzeranra. peakuuii 1jg | MmaTepuain
MOJIy4EHUs BI.
KOJIeI]
JInseranra.
56- 12 | Okcuasl MetauioB 1 | Heopranuueckuii cCHHTES. KomOunupoBanHnoe [IpakTrueckass | YMeThb Meroanu
o7 HEMETAaJUIOB I'eneTnueckas cBA3b pabora IIPUMEHSATH €CKHE U
HEOPraHUYECKUX TTOHSTHS TUIAKTHY
COCIUHEHMH. «OKcHupy, €CKHEe
[Tonydyenue u cBoiicTBa «Knaccupuk | maTepuan
OKCH/IOB. arus, BI.
«Homenknar | YueOHo-
ypa» B MPaKTHYe
pelieHnn CKOe
yIpaxHeHUu#l | 000pynoB
u aHue
XapaKTepu30
BaTh
CBOICTBA
OCHOBHBIX U
KHCIIOTHBIX
OKCH/IOB.
YMeTh
HCIOJIb30BAaT
b
nabopaTopHO
e
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obopynoBaHu
€ U PEaKTHBBI
TS

MOJIyYCHHS U

U3YyYCHUS
CBOICTB
OKCH/IOB.

58 114 | MHuoroo6pazue Hed1s, HedTsaubie mnéuku. | KomOunupoBanHoe Teopetnueckoe | 3HaTh Metoauu
COCMHEHU I Pazpymienue nin€Hok. 3aHATHE, npaBuia €CKHE U
yriepojaa [ToBepxHOCTHOE Mpe3eHTalus, MPUPOAONONE | TUIAKTHY

HaTsDKeHHe. Borpockr JEMOHCTPAIMOH | 30BaHHUA, ecKue
3arpsi3HEHUs OKpYyKarole HBIE OTIBITHI YMETb MaTepuan
cpeapl. IPUMEHSTh BL.
Onpenenenue MmoTydeHHble | Y4eOHo-
raJOreHONPON3BOIHBIX. 3HaHUS Ha MPaKTHYe
I'openue caxapa. MIPaKTHUKE. CKOe
[TpoayKThl TUTAHUS. 000pyI0B
aHue

59- 14 | Moromue Bemectsa | Mbuia. CHHTETHYECKHE KomOunupoBannoe [TpakTrueckas 3HaTh Mertonny

60 MOIOIIIME BEIIECTBA. pabora TEXHOJIOTUIO | €CKHE U

W3rotoBnenue mMbuia U3TOTOBJICHH | TUJAKTUY

s MbLJIA. ecKue

MaTepuan
BL.
Y4eGHo-
MpaKTHye
CKOE
00opyoB
aHue

61- 14 | Kpaxman u rimoko3a | CtpoeHue, cocTas, KombunupoBannoe IIpakTnueckass | 3HaTh Meroaunu

62 ucrnonb3oBanue. L{BeTHpie paborta CTpOEHUE, €CKHE U

peaknuu. OnpeneneHue COCTaB U TUIAKTUY
rioko3el. Cepebpenue. UCIIOJIb30BaH | €CKHE
KayecTBeHHBIE peakllny HA ue MaTepHan
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Kpaxmail ¥ TJII0KO03Y.

YIJIEBOJOB. Y

bI.

MeTh Yy4eOHo-
MPOBOJNTh U | TIPAKTHUE
3aMuchiBaTh | CKOE
KAaueCTBEHHBI | 000PYI0B
€ peaklliy Ha | aHue
Kpaxmai u
TJIIOKO3Y.
63 14 | Opranuveckue benkwu, >xuphbl, yriaeBomasl, KomOunupoBanHnoe Teopernueckoe | YMmeThb Metoanu
BEIIEeCTBa B PUpPoAe | GepMEHTbI, TOPMOHBI, 3aHsTHE, HaOmo1aTh, | €CKHUe U
BUTaMUHBI ¥ MPOJYKTHI Mpe3eHTAaIS, aHAIM3UPOBA | TUIJAKTUY
ux npespaiienuit. [Ipocteie JIEMOHCTPAIIMOH | Th €CKHe
OTIBITHI C OPTaHUYECKUMU HBIC OTIBITHI XUMHYECKHE | MaTepHal
BelIECTBaMH. peaxkuuu. BI.
3HaTh YuebHo-
MPOJYKThI MpaKTHyie
NpEBpalIeHH | CKOe
i OENIKOB, 00opyoB
KHUPOB, aHue
YTJIEBOJIOB,
YMETh
3aMMCchIBaTh
COOTBETCTBY
o1ue
YpaBHECHHUS
peaKkuuii.
64- 15 | UnpukaTopsl. WNHpukaTops! u3 N3yuenue HOBOTO IIpakTnueckass | 3HaTh Meroaunu
65 [Tomyyenue u MIPUPOTHBIX MaTEPHAJIOB. Marepuaia u paborta OTIpeIeTICHUST | €CKUE U
U3y4eHHE CBOMCTB CriocoOsI pa3nuueHus MIePBUYHOE TTOHSITHS TUIaKTHY
coJeil. 3aKperieHue HOBBIX «UHJIUKATOP» | €CKHe
[IpuroroBnenne 3HAHUM. , YMETH MaTepual
WHJUKATOPOB M3 MPUTOTOBUTH | BL.
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MIPUPOTHOTO CHIPHSI. WHIUKATOP Y4eOHo-
u3 MpaKTHYe
MPUPOJHOTO | CKOE
CBIPBAL. 00opyoB
aHue
66- 15 | Croco6s1 Xpomarorpadus u KombunupoBannoe [Ipaktuyeckass | 3HAThH Mertoanu
67 0oOHapyXeHUS AKCTpaKIus. AHAIHN3 CMECH paborta CYIIIHOCTh €CKHE U
KaTHOHOB U coneil. xpomotorpad | IUIaKTUT
AQHHOHOB. 170787 €CKHe
L[BeTHBIC peaKIIHH. OKCTPAKIUU. | MaTepual
AHanu3 cmecu YmMmetb BI.
coJieit aHanu3upoBa | YdeOHO-
Th CMECH MPaKTHYe
coJiei, CKOE
UCIOJNIb30BaT | 000PYI0B
b aHHe
nabopaTopHO
e
obopymoBaHu
€ U PEaKTUBEI
ISt
MIPOBEICHUS
I[BETHBIX
peaKkuuii.
68- 16 | BwiGop Tembl u O06001IeHre TPOMICHHOTO KomOunupoBanHnoe becena, onpoc, | 3Hath Mertonny
69 HOJTrOTOBKA Matepuaina. Beioop TeMsl. MIpe3eHTAIIHSL. CTPYKTYpY €CKue 1
uccienoarensckoit | Llenu u 3amaun paboThl, UCCIIeIOBATe | TUIAKTUY
paboTsl ATamnbl paboTHl HAJ HEM. JIbCKOM €CKHe
Ocobennoctu paboThI. MarepHan
KCnoJib30BaHusi UHTEpHET. YMeTh BI.

. Ilouck u pabota ¢
JIUTEPATYPOIl IO TEME.

CTaBUTH L CIIb
U OTIPEIEIISATh
3agadyu
paboTHI.
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YMmeTn

OCYILIECTBIIST
b TIOUCK
HE00X0INMO
i
nHpopmarun
70 16 | IlocranoBka MecTo u poinb KombunupoBanuoe IIpakTnueckass | YMeThb Metoauu
JKCIIEpUMEHTA SKCIIEPUMEHTA B pabora MIPOBOAUTD ecKue 1
HCCIIeIOBATENbCKOM paboTe. SKCIIEPUMEHT | TUJAKTUY
BriBogb! o pabore. , €CKHue
[IpoBenenue sxcepuMeHTa aHaJIM3UpOBa | MaTepuai
U aHaJH3 €ro Pe3yJbTaTOB. Thb €T0 BL.
pe3yabTaThl U | Y4ueOHo-
JenaTh MpaKTHye
BBIBO/JIBI. CKOe
00opyoB
aHue
71 16 | YuacTue B VYyacTtue B koH(pepeHIIH KonnextuBno- Kondepenmms Cosepmienct | Meronuu
KOH(epeHIINH «[TOUCKY, obcyxnenue TPYIIOBOE 3aHATUE BOBaTh €CKHE U
PE3yNbTaTOB KOH(pEPEHIUN HaBbIKU TUIAKTHY
Y BBICTYTUICHUH nyOJINYHOTO | eCKue
00y4aroIuxcs. BBICTYIUICHUSI | MaTepHall
BI.
Y4eGHo-
MpaKTHye
CKOE
00opyoB
aHue
72 17 | UroroBoe 3aHsTHE Wrorosas nuarHocTuka. Konrponsnas padora | Ompoc, OBnanenue Koncnekr
[TonBenenue UTOros TECTUPOBAaHUE. | HaBBIKAMU ypoka
paboThI 32 Y4€OHBII TO/. KOHTPOJIS !
Br160p uHIMBUTyaTBHBIX OLICHKHU
TEM JUUISI U3YYEHUSI JIETOM. CBOCH JIeAT.
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JIner koppekTHpOBKHM padoyeil mporpaMMbl

ata
nepeHoca
3aHSTHS

[Ipnunna
IIepeHoca

Jlata, Ha KOTOpYIO
OCYILIECTBIIEH
MEPEHOC 3AHATHUS

dopma
peanu3anuu
MIPOrPaMMHOTO
MaTepuaia
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