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1.1. IlosicHUTEIBbHASA 3aIIUCKA

JlononHutenbHast o01ieo0pazoBaTenbHas IporpamMmma «XUMHs B OIIBITaX» COCTAaBJIEHA HA OCHOBE
HOPMAaTUBHBIX JOKYMEHTOB:

o ®denepanpubiii 3akoH PD ot 29.12.2012 1. Ne 273-03 «O06 obpa3zoBanum B Poccuiickoit
denepauuny;

e [Ipuxaz MunucrepctBa obpazoBanus U Hayku Poccuiickoit ®eneparuu ot 09.11.2018 r. Ne
196 «O06 yrBepxaeHuu Ilopsiaka opraHu3aliu UM OCYIIECTBICHHUS 0O0pPa30BaTEIBbHOM NEATEIBHOCTH IO
JIOTIOJTHUTEIBHBIM 00IIe00pa30BaTEIbHBIM IIPOrpaMMam;

e [locranoienue ['maBHOro rocyaapcTBEHHOTO caHuTapHOro Bpada Poccuiickoin deneparuu
ot 04.07.2014r. Ne 41 «O6 yrBepxacHuu CanlluH 2.4.4.3172-14 «CaHuTapHO-3MTUIEMHOIOTHICCKUE
TpeOOBaHUSI K YCTPOMCTBY, COACPXAHUIO H OpPraHM3allMk peKUMa paboThl  00pa30oBaTEIIbHBIX
OpraHu3alyil JOMOJHUTEIBHOIO 00pa30BaHUs IETeil;

e Pacnopsokenne [lpaBurensctBa Poccuiickoit @enepammu ot 04.09.2014 Ne 1726-p «O6
yTBepxkaeHnN KOHIeNuy pa3BUTHS IOMIOJIHUTEIIHOTO 00pa30BaHus ACTEi»

e Pacnopspkenue IlpaBurenbctBa Poccuiickoit denepanuu ot 24 anpenst 2015 r. N 729-p,
«Pa3paboTka npeanoxkeHui 0 CpoKax peaanu3aluu JONOTHUTENBHBIX 00IIepa3BUBAIOIINX MPOrPAMM)»

[Iporpamma «XuMus B ONBITAX) SABIAECTCS MOAUGPUIUPOBAHHOI.

HanpaBiieHHOCTH POrpaMMbI— €CTECTBEHHOHAYYHASI.

YpoBeHb 0CBOEHUSI TPOrPaAMMbI—CTaPTOBBIH.

AKTYaJIbHOCTH NMPOTrPaMMBbl.

Xumusi — HaydyHas JUCLUMIUIMHA, pa3BUBAIONIas YMEHHUE JIOTMYECKH MBICIUTh, BHJCTH
KOJIMYECTBEHHYIO CTOPOHY IIpeiMeTa (BellecTBa) M SABJICHUW, JeJaThb BBIBOABI M 00OOIICHHS.
OCOOCHHOCTBIO JTaHHOW TIPOrPaMMBI SIBJIIETCA TO, YTO B HEH OCYIIECTBISICTCS MPOMNEACBTUYECKAS
MOJATOTOBKA JJIsi M3yYEHUS XUMHUU B TNEPCIEKTHBE HA IMOBBIIIEHHOM WIH YIIYONIEHHOM YpPOBHSX,
BO3MOKHOCTh MO3HAKOMHUTLCS C BBOAHBIMH pa3ieiiaMH; 00ydaromuecs, KOTOPhIe MPOSBIIIA TOBBIIIEHHBIN
UHTEpEeC K TeM WM WHBIM TeMaM, MOTYT TMpH TOMOIIM HWHIWBUIYaJbHOW Yy4eOHO-HCCIEA0BATEIbCKOM
paboThl 03HAKOMHTHCS C MATEPUATIOM, KOTOPBI BOOOIIE HE U3y4aeTCs B MIKOJBHON ITporpamMmme.

[IporpaMMy OTIHYaeT M DCTETUYECKHI acleKT, Ype3BbIYAHO BaxXHBIM id (HOopMHpOBaAHUS
WHTEJUIEKTYaJIbHOTO TIOTEHIIMAIa O0yYaloIIMXCs, Pa3BUTUS UX MO3HABATEIbHBIX WHTEPECOB U TBOPUYECKOU
AKTUBHOCTH, TIOCKOJIBKY TPaMOTHO TOCTAaBJICHHbIE XMMHUYECKHE SKCIIEPUMEHTHI MOTYT OBITh OIIEHEHBHI U C
ACTETUYECKON TOYKU 3peHusi. OO0 3TOM TOBOPST, HApPUMEpP, UCTOPUUYECKHUE HA3BaHHUS SKCIEPUMEHTOB:
«aepeBo FOmuTepay», «3010TON TOXKIIbY», «IPp0O3a B MPOOUPKEy», «3UMHHI caa», «ByJIKaH Ha cTone» U T. 1.B
COJIEpYKaHUU TIPOTPAMMBbI OTPaXKEHA UCTOPUS XUMHUU U OMOTpaduu BEIMKUX YUEHBIX, C AEATEIIEHOCTHIO KOTOPBIX
CBSI3aHbl T€ WJIM MHBIE OTKpBITUSA. Ha 3aHATHSAX IMIMPOKO MCIONB3YETCS HAIJISIHBIA Marepuai, BO3MOXHOCTU
HOBBIX WH(OPMAIIMOHHBIX TEXHOJOTUH M TEXHMUYECKHX CPEICTB OOydeHHs B TOKa3e (hparMeHTOB HCTOPUHU
CTAHOBJICHUSI M Pa3BUTHUA XUMUM Kak Hayku. Colep:kaHMe 3aHSITUH HAIPaBJIEHO HAa OCBOECHUE XHWMHUYECKOMN
TEPMUHOJIOTHH, KOTOPasi UCIIONB3YETCs ISl PEIISHHs] 3aHUMATEIbHBIX 3a71a4, KOTOPBIE BIIOCIEACTBUN MTOMOTYT
pebsiTaM MpPUHUMATh y4acTHEe B WIpax, KOHKypcaX, onummuanax. JlaHHBII Kypc OCYIIECTBISET ydeOHO-
MPAaKTUYECKOE 3HAKOMCTBO CO MHOTMMH pa3/iellaMd XHMHWH, YAOBJIETBOPSET TO3HABATENLHBIA WHTEPEC K
npoOiieMaM JaHHON TOYHOW HAayKH, pa3BUBAET KPYro3op, yriryOssieT 3HaHUS B JaHHON HAyYHOU JUCIUTLTHHE.

HoBu3Ha 3aximrodaeTrcsi B TOM, YTO MHOTHE BOMPOCHI XMMHUU HEPa3pPhIBHO CBSI3aHBI C  (U3HKOM,
OHMOJIOTHEN U PKOJIOTHEH, 1 00pa30BaHHOMY YENIOBEKY, YeM Obl OH He 3aHUMAaJics B OyIyIieM, MOJE3HO HX
3HaTh. [lodTOMy B naHHOW o0O0Opa3oBaTeIBHON IMpOrpaMMe peaju3yeTcs CHHTEeTHYEeCKHH MoaXoa K
€CTECTBEHHOHAYYHOMY O0pa30BaHUIO, KOTOPBIKA MO3BOJSET, C OJHON CTOPOHBI, CHOPMHUPOBATH IIEITOCTHOE
MIPEICTABJIICHUE O MUPE, a, C APYTOl CTOPOHBI, O0JIETYNUTh TOHUMAHUE CI0KHBIX XUMHUYECKHUX TTPOOIIEM.

Ilenarornueckasi nesaecoodpa3nocThb. Kak U3BeCTHO, XUMHS CUUTAETCA B IIKOJIE OJHUM M3 CaMbIX
CJIOKHBIX MPEMETOB M BBI3BIBAET Y MHOTHX IIKOJILHUKOB HEIOMOHMMAaHUE M HEMPUSITHE C TIEPBOTO T0/1a
o0OyueHwusl.

Cpenu nMpUYMH TaKOTO BOCIIPUATHS MPEAMETa MOKHO Ha3BaTh HEOMPABAaHHO OONbIION 00BEM U
IKJIEKTUYHOCTH YIeOHOTO MaTepHralia B MIKOJbHBIX IIPOrpaMMax, a TaKKe HeJOCTaTOUHYIO
MOTHUBHPOBAaHHOCTh JI€TEH K U3YUEHUIO XUMHUH.



Kpome Toro, B mocienHue rojibl HaOII0aeTCs COKpALIeHUE YacoB, OTBOJUMBIX Ha XUMHIO. Jlaneko
HE /IS BCeX JeTell XUMUs cTaHeT Oynyuiei npodeccueil, mo3roMy MHTEpEC K MpeIMETY NalaeT, Kak TOJIbKO
BO3HHUKAIOT CJIO)KHOCTH B NMOHMMAaHHMM TE€X WIM MHBIX TE€M, TPYAHOCTH B PELICHUM 33134, IpoOJIEeMbl IpU
IpoBeeHUH Ja00paTOPHbIX Pa0oT. IIIKOIBHUKM YacTO CUUTAIOT, YTO XUMHUYECKAsl TEOPUS CyXa U 3aIyTaHa.

CoBepuieHHO wHas mo3unus (opmupyercs y peOEHKa TpH BO3HHUKHOBCHHH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3YYEHUH NIPEIMETA.

Jlannasi oOpa3oBaTenbHasi IporpaMMa OpMEHTHPOBaHA Ha TO, YTOObI MHTEPEC K XUMHUHU BO3HHK U
3aKpenuics Ojarogapsi MCIOJIb30BaHUIO B OOYYEHHM MCCIEI0BATENbCKOIO MOAXOAA, MPU KOTOPOM JETH
IOCTUTAIOT TpEeIMET XUMHUHM 4Yepe3 COOCTBEHHOe yueOHOe uccienoBaHue. Takoi MOAXOH IO3BOJISET
00y4aroIuMCsl HE TOJIBKO OCBOUThH IOHATHHMHBIN anmapaTr U 3allOMHUTh HEKOTOpbIE BaXKHbIE (aKThl, HO U
MOJYYUTh HAaBBIKM IMPOBEICHUS CAMOCTOSTEIBHOIO HMCCIEIOBAHUS, KOTOPhIE MOTYT OBITH IMOJIE3HBI IS
MOCJICIYIONIEH caMopeaau3alui B JIF000W Japyroi obsactu yueOHOM W B OyaymieM mnpodeccHoHaIbHON
JESTENILHOCTH.

Hcxons w3 Takoro nojaxoja, B LEHTp OOYy4YeHHs MO [JAaHHOM INporpaMMme CTaBsTCA pa3BUTHE
€CTECTBEHHOHAyYHOI0 MHUPOBO33PEHHUS U OBJIAJICHUE HUCCIICJOBAHMEM KaK METOJIOM HAy4yHOrO IO3HAHHUS.
[TosToMy Ha 3aHATHAX OOJIBLIOE BHUMAaHHME OTBOJUTCA MPAKTHMUECKUM pabOTaM pas3HbIX BUJOB, MPUUYEM
3HAUUTENIBHOE BpEeMs YAENSAETCS NMPOBENECHUI0 CaMOCTOSITENbHBIX HMCCIEJA0BAaHUN IO BBIOPAHHBIM TEMaM.
HacpleHHOCT, HayalbHOIO MEpHOJa H3YYEHHs] XMMHU JIeMOHCTPALMOHHBIMH OIBITAMHM CTHUMYJIUDPYET
MHTEpEC K XUMUU U JKEJIaHUE U3ydaTh 3Ty HAyKYy.

IIporpamma BbICTpOEHa TaK, YTO B JAajbHEWIIEM BHUMaHHE JETe Ha 3aHATHUAX HAlpaBJIEHO Ha
BBITIOJIHEHHE OMBITA, U3YUYCHUE, HAOIOICHHE U (DUKCAIMIO €T0 Pe3yabTaToOB BO BCEX MOAPOOHOCTSX. B 3TOM
cilyyae NMpUEMBI M JIeHCTBUS BOCIPUHUMAIOTCS O0YYarOIIMMUCS HE Kak BOJIIEOHbIE MaHMIYJSALUU, a KaK
3aHUMaTeIbHast He0OXOAMMOCTb, 6€3 KOTOPOI HEBO3MOXHO OCYIIECTBUTh CTOJb MPUBJIEKATEIBHBIC I HUX
XMMHUYECKHE IPEBPALLCHHSL.

OTAM4YHMTEeNbHO 0CO0EHHOCTHIO MPOrpaMMbl «XUMHS B OIBITax» SBISETCA TO, YTO JaHHAS
oOpa3oBaTelnpHas IporpaMMa MMEeT  eCTECTBEHHOHAY4YHYK)  HAIpPaBICHHOCTb C  3JIEMEHTaMH
XYJI0’)KECTBEHHO-ICTETUUECKON HANpaBICHHOCTEH, Tak KaK 3HAKOMUT C HCTOPUYECKHMMH AaCIEKTaMHU
CTAaHOBJIGHUS M PA3BUTHS XUMHH, a TaKKe pPa3BUBAET IMOCPEJICTBOM IpEeaIMETa XMMHUU 3CTETHUECKOE
BOCIIPHSITHE OKPYKAIOMIETO MHUpA, YTO WUTPAET BAKHYIO POJIb B TMOBBIIICHWH BHYTPEHHEH MOTHBALUU K
OCBOEHMIO 3TOT0 IpeaMeTa 1 GopMUPOBAHUM OOIIEH KYIbTYphl 00yJarOIUXCS.

Anpecat nporpammbl. [IporpamMma opueHTHpoBaHa Ha Bo3pacT oOyuwarouiuxcs 14-15 mer. s
o0y4yeHMs] TPUHHUMAIOTCS BCE OJKENAIOIIMe, 4YTO JAeT BO3MOXKHOCTb 3aHUMAThbCcid C Pa3sHOOOPa3HBIMU
KaTeroOpusIMH JIETEH: OJapeHHBIMH, JIETHbMH W3 TPYII COLUAIBHOTO PHUCKA, IETBMH M3 CEMEH C HU3KHM
COLIMAJIbHO-9KOHOMHYECKUM cTaTtycoM, a Takxke neth ¢ OB3. Ilpu paszpaGoTke MaHHOH HpOrpaMMbl
YUUTBHIBAJINCh BO3PACTHBIE TCHXOJIOTMYECKHE OCOOEHHOCTH JIeTeHl JTaHHOro BO3pacTa, ICHUXo(pu3nuecKue
0COOEHHOCTH pa3BUTHs U 00pa3oBaTeNbHbIe TOoTpeOHOCTH fereit ¢ OB3.

®opma o0yueHHMs — OuHas, ayAUTOPHbIE, BHEAYAUTOPHbIE (IKCKYPCUH, NMPAKTUYECKUE PaOOTHI),
TEOpPETUYECKHE U MPAKTHUECKUE 3aHATHUS.

®opma opraHuzanuu 3aHATuil. B nporpamme 3ppexTuBHO coueraroTcs HHANBUAYAIIbHBIE,
IPYIIIOBBIE U KOJJIEKTUBHBIE (POPMBI pabOTHI.

O0beM M CPOK 0CBOEHHUS] MPOrPaMMBbl, pe:KUM 3aHATHI. [IporomKUTeN HOCTh yueOHOrO rojia —
36 yueOHBIX Henenb, Harpy3Kka 3 dyaca B Heaento (Bcero 108 vaca B rof). 3aHATHS TPOBOAITCS C TOCTOSTHHOU
CMEHOH JeATEILHOCTH.

[Tpoucxonut yriayGiieHHe MONTYYEHHBIX 3HAHUNA MO XUMHM C AKLEHTOM Ha IOJIy4eHHE HaBBIKOB
CaMOCTOSITENIbHOM  uccienoBaTenbcko  paborel. @dopma 3aHATUN  npeaycMaTpuUBaeT  COYETaHHE
TEOPETUYECKON YacTH C MOCIEeAYIOIEH MPaKTHYECKOW MPOBEPKOM M 3aKperieHHeM IOJIyYeHHBIX 3HaHUi
yTEM IIPOBEJCHUS Pa3IMYHBIX ONBITOB Ha 0a3e XMMHUUYECKOH 1TabopaTopHH.

Cpoxk peanuszanuu nporpammsl-1 rof.

1.2. Ilesu ¥ 321244 POrPaMMBbI
Leas nporpamMmel- oOy4yeHHE TPAKTHUECKOW XUMHH, DPa3BUTHE €CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHUS U JIMYHOCTHONH MOTHMBALMYU K IO3HAHUIO YEPE3 MCCIIEI0BATENbCKYIO AEATEIIBHOCTD B
IIPOLIECCE U3YUEHUS] XUMUU.
3agaun:



Oo0yuawmme:

JaTh NPEACTaBICHWE OO0 OCHOBHBIX ITOHATHAX HEOPTaHMYECKOH XUMHHM — aroMax, HMOHAaxX M
MOJIEKYJIaxX; O KJacCU()UKALMU HEOPTaHUYECKUX COCIMHEHUI Ha KMCIIOThI, OCHOBAHUS U COJIH;
00y4YHTb OCHOBaM MPAKTHYECKON XUMUU: aHAINU3Y U CUHTE3Y;

HAYYHUTh IPUHIUIIAM U METOJIUKE TPOBEICHHSI NCCIIEA0BATENBCKOM paboThI;

o0yunTh paboTe ¢ XUMHUYECKUMH pEAaKTUBAMH M TNPUOOpPaMH, NPOBEACHHIO MPOCTEHIINX
71a00paTOPHBIX ONEpaIyii: HarpeB, EPeroHKa, SKCTPAKIK, PUIBTPOBAHNE, B3BEIINBAHHUE UT.1.;
O3HAaKOMHUTh C MPOMCXOKICHUEM M Pa3BUTUEM XHMHUH, UCTOPUEH MPOMCXOXKICHUS XUMHUCCKHX
CHMBOJIOB, TEPMUHOB, TTIOHSATHIA;

MO3HAaKOMUTH CO CTAPUHHBIMH YKCIIEPHMEHTAMH;

HAYYUTh CAMOCTOSITEIbHO HAMEYaTh 33Ja4y, CTAaBUTh SKCIIEPUMEHT M OOBSCHSITD €T0 Pe3yabTar.
MOJrOTOBHUTH K N3YYCHUIO XUMHH Ha MOBBIIIICHHOM HJIM yrITyOJIEHHOM YpOBHE.

PazBuBaronue:

pa3BUTH HAOIIOIATEIIFHOCTh M HCCIIEI0BATEIbCKUI HHTEPEC K MPUPOTHBIM SBICHUSIM;

Pa3BHUTH y 00YJAIOIIMXCS MHTEPEC K TTO3HAHMIO, K IIPOBEICHUIO CAMOCTOSTEIBHBIX HCCIICIOBAHUN;
Pa3BHUTh aKKypaTHOCTh, BHUMATEILHOCTbD, CTPOTOCTh B COOJIIOICHUU TPEOOBAHUN TEXHUKH
0€301aCHOCTH;

BbIpa0OTaTh NIEPBOHAYAIILHBIC HABBIKA PAOOTHI CO CICIMATIBHOM JIUTEPaATypOii;

c(OpMHPOBATH M Pa3BUTh MMOJIOKUTEILHYIO MOTUBAIUIO K IaJIbHEHIIIEMY U3YYCHUIO €CTECTBECHHBIX
HayK;

Pa3BHUTH MTO3HABATEIIBHYIO U TBOPUYECKYIO AKTHBHOCTb;

Pa3BHUTh ICTCTHUECKOE BOCIIPHUATHE CTPYKTYPHI, POPMYT XUMUUYECKUX FJICMEHTOB, pe3yJIbTaTa
COOCTBEHHOM JI€ATEILHOCTH.

BocnurarteanHbIe:

BOCIIUTATh KOJIJICKTUBH3M,

BOCIIUTATh HpaBI/IHI)HI)IfI MoAXoJ K opraHu3aliiv CBOCTO J0OCYyTa,

BOCIIUTATh Y6C>I(I[6HHOCTB B ITIO3HABAEMOCTHU OKPYKAKOIICTO MHUpa U HCO6XO)II/IMOCTI/I 9KOJOTHYCCKH
rpaMOTHOI'O OTHOLICHUA K CpCIAC oOuTaHus.

2. Ilnanupyemsbie pe3yJibTaThl

[Iporpamma oOecrieunBaeT JOCTHXKEHUE CIEAYIONIUX Pe3yJIbTaTOB OCBOSCHUS MPOTPAMMBbI
JOTIOTHUTETILHOTO 00pa30BaHUSI:

JIngHOCTHBIE:

c(OpMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOILIEHUS K YIEHHIO, TOTOBHOCTh U CIOCOOHOCTH
00yyJaroImuxcst K cCaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYUYEHUIO U
MO3HAHUIO, BBIOOPY JasibHENIIEro 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHpe npodeccuii u
po(hecCHOHANBHBIX MPEANOYTEHUH, 0CO3HAHHOMY TOCTPOECHUIO HHIUBUIYaIbHONH 00pa3oBaTeNbHOM
TPACKTOPHUH C YUETOM YCTOWUYUBBIX IIO3HABATEIBHBIX HHTEPECOB;
c(OPMHPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOLIECTBEHHONW NPAKTUKH;
c(OpMHPOBAHHOCTh KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIIEHUHU U COTPYAHUYECTBE CO
CBEPCTHUKAMM, CTApPIIUMH U MIIAJIIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
MCCJIEIOBATEIbCKOM, TBOPUECKOHN U IPYTUX BUJAX JESTENbHOCTH;
YMEHHME CHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIM B YCTHON ¥ MMCbMEHHOM pe4H, IOHUMATh
CMBICJI IOCTaBJIEHHOM 3ajjaui, BBICTpauBaTh apryMEHTAILUIO0, IPUBOAUTD IIPUMEPHI U
KOHTPIIPUMEDBI;
npeJcTaBIeHNnEe O XMMUYECKOI Hayke Kak cepe uenoBeueckon AeaTenbHOCTH, 00 dTanax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIs Pa3BUTHS LIUBUIN3ALINH;
KPUTHUYHOCTH MBIIIJIEHUS, YMEHUE PACIIO3HABATh JIOTHYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYaTh TUMOTE3y OT (hakKTa;
KpEaTUBHOCTH MBIIIJICHHS], NHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTD IIPH PELIEHUN
9KCHEPUMEHTAIbHBIX U PACUETHBIX 3aj1au;
YMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH MCCIIeI0BATEIbCKONIEATEIEHOCTH;
CHOCOOHOCTH K 3MOIIMOHATILHOMY BOCTIPHATHIO XMMUYECKHX O0BEKTOB, 3a/1a4, PEIICHUH,
paccyxIeHUM.
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MeranpeameTHBbIE:

YMEHHE CaMOCTOSTENBHO IUIAHUPOBAThH AIbTEPHATUBHBIC IIyTU JOCTHXKEHHUS LIEIE€H, OCOZHAHHO
BBIOMpaTh Hanbosee H3PPEKTUBHBIC CITOCOOBI pelIeHHs YUeOHbBIX U MO3HABATEIbHBIX 33a4;

YMEHHUE OCYLIECTBIATh KOHTPOJIb 110 PE3yJIbTaTy U 10 CII0CO0Y IeHCTBHS HAa YPOBHE IIPOU3BOIBHOIO
BHHUMAaHUS U BHOCUTh HEOOXOJUMbIE KOPPEKTHUBBI,

YMEHHUE aJIeKBaTHO OLIEHUBATh MPABUIBHOCTH WM OIIMOOYHOCTD BBIIOJIHEHHS YUeOHOI 3a1aun, eé
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PELICHNUS;

OCO3HAHHOE BJIAJICHUE JIOTUIECKUMHU JICHCTBUSMU OINPEACTICHUS MOHATHH, 0000IIeHNS,
YCTAHOBJICHHSI aHAJIOTUH, KJIaCCU(PUKALIMK HA OCHOBE CaMOCTOSTEIILHOTO BEIOOpA OCHOBAHUH M
KPUTEPUEB, YCTAaHOBIICHUS POJO-BUIOBBIX CBSI3EH;

YMEHME YCTaHABIIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTDH JIOTUYECKOE PACCYKIIEHUE,
YMO3aK/II04YeHNE (MHIYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUM) U BBIBOJBI;

YMEHHUE cOo3JaBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJEIU U
CXEMBI JJIsl pelIeHUs] y4eOHBIX U MMO3HABATEIbHbI X3a/1a4;

YMEHHUE OpPraHU30BBIBATh YUEOHOE COTPYIHHUYECTBO M COBMECTHYIO JIEATEILHOCTD C YUUTENEM U
CBEPCTHUKAMM: ONPEAEIATh LeNU, paclpeaeieHne GyHKIUN U posiel y4aCTHUKOB, B3aUMOJIEHCTBHE
1 001ue crocoObl paboThl; yMEHHE padoTaTh B IPyIIE: HAXOIUTH 00IIee pelIeHrne 1 pa3penaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UINHA 1 y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA;
(bopMynupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

c(hOpPMHUPOBAHHOCTH YICOHOH 1 00IIEIOIE30BATEIIHCKOM KOMIIETEHTHOCTH B 00JIACTH
UCTIOJIb30BaHUs HH(OPMAIIMOHHO-KOMMYHHKAMOHHBIX TexHoJoruii  (MKT-koMneTeHTHOCTH);
IepBOHAYAJIbHBIE IPEACTABICHUSA 00 HJIESX U O METO/IaX XMMUHU KaKk 00 YHUBEPCAIbHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJAEIUPOBAHNUS SBJICHUHN U MPOLIECCOB;

YMEHHUE BHJIETh XUMHUECKYIO 33]]a4y B KOHTEKCTE IPOOJIEMHOM CUTYaIlH B APYTUX AUCHUIUINHAX, B
OKpYKaroIlleH KU3HU;

YMEHME HaXOUTh B Pa3JINYHBIX UCTOUHUKAX MHPOPMALNIO, HEOOXOAUMYIO JJIs PELLICHUS
XUMHYECKHX MPOOIIeM, 1 MPEICTABIATH €€ B MOHATHOH (popMe; IPUHIUMATh PEHICHUE B YCIOBUAX
HEMOJIHOM U N30bITOYHOM, TOUHON M BEPOATHOCTHON MH(pOPMALINY;

yYMEHME [MOHUMAaTh U UCIOJIb30BaTh XUMUUYECKUE CPEJICTBA HATISIIHOCTH (MO/IEIIH, YEPTEKH, CXEMBI U
JIp.) A7 WITIOCTPALUY, HHTEPIPETallu, apryMEHTalUH;

YMEHUE BBIJBUTaTh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOIMMOCTh UX
IIPOBEPKU;

YMEHHE MPUMEHITh UHIYKTUBHBIE U AEYKTUBHBIE CIIOCOOBI PACCYXKI€HUH, BUJIETh PA3INYHbIE
CTpaTeruy pelieHus 3a1a4;

MOHMMAaHNE CYITHOCTH aITOPUTMUYECKUX MPEANUCAaHUI U YMEHHE JeMCTBOBATh B COOTBETCTBUH C
MPEJJI0KEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOSITEIIbHO CTaBUTh 11€JIH, BEIOMPATh M CO3/1aBaTh aJITOPUTMBI JIJIsl pEIIEHUs YUeOHbBIX
XUMHUUYECKHUX TIPo0IieM;

YMEHHME IJIaHUPOBATh U OCYLIECTBIIATDH JESATEIbHOCTD, HAIIPaBJIEHHYIO Ha pEelIeHHE 3a1a4
HCCJIE0BATEIBCKOTO XapaKTepa.

[IpenmeTHsIie:

yMeHHe paboTaTh ¢ XUMHUUYECKUM TEKCTOM (CTPYKTYpUpPOBaHHE, N3BJIEUEHHE HEOOX0IUMOI
UH(OPMAIIKH), TOYHO ¥ TPAMOTHO BBIPAXXKaTh CBOM MBICIIM B YCTHOM M MUCBMEHHOM peyuH,
NPUMEHSISI XMMHUYECKYI0 TEPMHHOJOTHI0O M CHMBOJHKY, UCIOJIb30BATh PA3IUYHbIE  S3BIKU
XUMHUHM  (CJIOBECHBIM, CHMBOJMYECKUM, TpadudecKuii), 000CHOBBIBATh CYXK/IE€HUS, TPOBOJAUTD
KJIacCU(UKALUIO, I0Ka3bIBaTh XUMUUECKUE YTBEPKICHUS;

BJIa/ieHrE 0a30BbIM MOHSITUMHBIM aNapaToM: UMETh MPECTABICHNE O XUMUUYECKOM JIEMEHTE
,BJIaJICHNE CUMBOJIbHBIM SI3bIKOM XHMUH, 3HAHUE XUMUYECKUX(DOPMYIT;

YMEHUE BBITIOJHATH pacyeTHbIe TpeoOpa3oBanus GOpMYIL, IPUMEHSTh UX IS PELICHUs y4eOHBIX
XUMHUUYECKHX 3aJ1a4 U 3ajja4, BOSHUKAIOIIUX B CMEKHBIX YYEOHBIXIIPEAMETAX;

YMEHHE I0JIb30BAThCS XUMHUUECKUMHU (DOPMYITaMU U CAMOCTOSITENIBHO COCTABIISTH (POPMYIIbI
3aBHCUMOCTEHN MeX/ly BEeTMUMHAMH Ha OCHOBE 0000IIEHHS YAaCTHBIX CIy4aeB UIKCIEPUMEHTA;
YMEHHE pellaTh 3aJa4i [0 YPaBHEHUSIM U (POpMyJiaM , MPUMEHSATh OJTy4YeHHbIE YMEHHUS [
pelIeHus 3a1a4 U3 XUMUHU, CMEXKHBIX IPEIMETOB ,[TPAKTHKH;

OBJIa/ICHUE CUCTEMON (PYHKIMOHATBHBIX MOHATHHA, (YHKINOHATIBHBIM S3bIKOM U CUMBOJIMKOH,
YMEHUE CTPOUTH rpa)uKy 3aBUCUMOCTH BEJIMUYUH, ONUCHIBATh UX CBOWCTBA, UCIOIb30BATh
(GyHKLINOHATBHO-Tpa(UUecKe MPEICTABICHUS Ul ONUCAHMS U aHAJIM3a XUMUUYECKUX 3a7a4 U
peabHBIX 3aBUCUMOCTEM;

5



® OBJIQJICHHE OCHOBHBIMH CITIOCOOAMHU MPEACTABICHUS U aHaJIN3a CTATUCTUYECKUX JaHHBIX; YMEHUE
MIPOTHO3UPOBATH OTKPHITUE HOBBIX BEIIECTB;

e yMCHHE MPUMEHSTh U3YUCHHBIC TOHATHS, PE3yIbTAaThl U METOBI IPH PEIICHUH 3a]1a4 U3 Pa3TUIHBIX
pa3ziesioB Kypca, B TOM YHCIe 3a7a4, He CBOSIINUXCS K HEMOCPEICTBEHHOMY TPUMEHEHHUIO
M3BECTHBIX aJTOPUTMOB.

CTpyKTypa U coliep:KaHue TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHON 00pa30BaTEeIbHOM MPOTPaMMBbI
OCHOBHOTO0 00111eT0 00pa30BaHusl a/IeKBaTHO OTpaxaroT TpeboBanus Cranaapra, nepeaaroT crneunduxy
00pa30BaTENbHOI0 MPOIIECCa, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSIM 00YyYarOIINXCS.

Conep:xanue kypca (108u.)

Pasznea 1. BBegenue.

Tema 1.1. CobecenoBanue ¢ neTbMu. BBogHOE 3aHATHE.

BrrsicHeHHe UCXOIHBIX PECTABICHUHN O MPeIMETe XUMUU U 00J1acTH €€ MPUMEHEHHUSI.

TexHuka 6e30macHOCTH. 3HAKOMCTBO ¢ Tpy1oil. Pacckasz o conep:kaHuu mporpaMMsl epBOro rojia
oOyuenus. [IpaBuiia moBeneHus B J1a0OpaTOPHUH.

Ipaxmuuyeckas vacmo. TexHnka 6€30MaCHOCTH B pab0OTE C XUMUYECKUMH pEaKTUBAMHU, JIEKTPOIpUOOpamMu
U HarpeBaTelbHBIMH IPUOOPAMH.

Paznen 2. Ilpenmer xumun.

Tewma 2.1. [lonsTusi: aTom, MOJIEKya, 3JIEMEHT.

[[TapocTeprkHeBast MoIeb MOJIEKYJIbI. BemecTBa BOKpyr Hac. BO3HUKHOBEHHE U Pa3BUTHE TEOPETUUECKUX
npeacTaBieHu o BemecTe. CTuxun ApUcToTeNs U aTOMUCTUKA JleMokpuTta. Pa3Butre aTOMUCTHYECKUX
npexacrasiennil B pyaax P. boins n k. [lanbToHa. 3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.
Ilpakmuueckas yacmos. 3HAKOMCTBO C KOJUIEKIIMEN XUMHUeCKUX BelecTB. [locTpoenne Mmoaeneit Mojekyn
pPa3HBIX BEILIECTB.

Tewma 2.2. ®duznyeckue U XUMUYECKUE SBJICHMUS.

SBnenus pusnueckue u xumuueckue. ['openne ceun. MzydueHne peakiiuy ropeHusl.

Ilpaxmuueckas uacmo. [1naBnenue napaduna. Mzroropnenue ceeun u3 napaduHa Wik Mbutia. AJTXUMUS
(«30JI0TOM OB U TTHUPUTHI).

Tewma 2.3. HucTele BemiecTBa U CMECH.

[Ipupoansie cmecu — Bo3ayX, HeTh, MUHEpaIbI. MI3yueHne KoJuIeKIuil.

Ipaxmuueckas wacmo. [IpaBuna paboTsl ¢ Becamu. B3BemmBanue, MpUuroToBieHe cMeceil MeTaa u
HEMeTasa.

Paznenmenne cmeceii.

OuucTKa BeIECTB, MEPEKPUCTATUTH3ALINS.

Ipaxmuueckas wacme. ONBITHI 110 Pa3IE€ICHUIO CMECEH.

Tewma 2.4. 3aK0H COXpaHEHUS MACCHI.

XuMHUecKasi peakus Kak OTPaKeHHUE 3aKOHA COXPAaHEHUsI MacChI.

Ilpakmuueckas yvacmo. Ilpurorosienue cmecu Jlemepu.

Paznen 3. XuMnueckue peakiuu.

Tewma 3.1. IloHsITHE O XUMHUYECKOM B3aUMOJIEUCTBUU BeleCTB. [[pU3HAKN XUMUUECKUX PEaKIUH.
Habmronenre npu3HaKoB XUMHUYECKOU PEaKIUH.

Tema 3.2. Ilpunuumnsl rpaguueckoro oroopaxxeHus peakiuii. XuMHUECKUe ypaBHEHUSI.

Ipaxmuyeckas wacmo. IIpoBesieHre MPOCTEHIIINX OMBITOB, BHISIBJICHUE U OMMCAHUE OCOOCHHOCTEH
MPOTEKAHUS PA3TUYHBIX PEAKIUH.

Paznen 4. CoBpemenHoe 1abopatopHoe 000pyI0BaHHE.

[TpuHIHIBEl PabOTH 000PYIOBAHKS XUMUYECKOH Ta00paTOpUU: MATHUTHBIE MEIIANIKH; BECHl MEXaHUYECKUE
nabopaTopHble, TOPCUOHHBIE, AHATTUTUYECKHE; BRITSHKHON Kad; MydenpHas neds.

Ilpakmuueckas yacms. Vicnionb3oBannue 000py10BaHUS JJIs1 IPOBEICHHS J1aO0paTOpHBIX padoT. Pabora ¢
HEHTPUPYT0il, MUKPOCKOIIOM, MarHUTHOWMEIIATKOM.

Paznen 5. Pabora c razamu.

Tewma 5.1. PazButue xumun. Onsitsel k. [Ipuctinm, K.-B. Hleene.

«JlecHoii ra3» u crocoObl «yTydIIEHUs» BO3AyXa.

Ipaxmuyeckas wacmo. OnpiThl ¢ CO, 1 O,. TexHuka 6e30macHOCTH U PadOTe ¢ Ta3aMH.

Tema 5.2. Bogopoa, KUCIOpOd, aMMHUAK.

ITonatue yucrotsl rasa. I'pemyunii ra3. IInoTHocTs rasa.
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IIpakmuueckas yacmes. 1lonydenure Bo1opoa, Kucaopoaa U ammuaka. Mi3mepeHnne mioTHOCTH rasa.
Paznen 6. Ucropus xumuu. DTansl B U3y4E€HUU Ta30B U PACTBOPOB.

Hctopus Tpanchopmanuu NpeacTaBiIeHu YIEHBIX O CTPYKTYpE Tra3000pa3HbIX BEIIECTB U TEOPHH
pactBopoB. M3yuenue coctaBa Bozayxa. Otkpeitus J. Pezepdopna, A. JIaByaswse u I'. KaBenguima.
Passurtue reopuu ropenns. Onposepkenue Teopun paorucrona. Teopun pacrBopoB C. Appennyca u /1. 1.
Meneneesa.

Paznen 7. Pabora ¢ pactBopamu. Bopa.

Tema 7.1. IloHsiTHS. pacTBOP U PaCTBOPEHHUE.

TBEpaple, xKuIKHUE, ra3000pa3Hbie pacTBOpHL. HackimenHslit pacTBop. HeHachimeHHbIH pacTBOp.
IlepechlilieHHbINM pacTBOp. PacTBOpUMOCTB.

Ilpaxmuueckas yacmo. IIpuroroBnenue pacTBOpoB U3 JKUJKOTO CTEKJIa
«Heoprannueckuii jec — 3araJOuHblid U IPEKPACHBIN.

Tema 7.2. Kpucraiisl.

Kpucrannuzanus u3 nepechlieHHbIX PACTBOPOB.

Ilpaxmuueckas wacme. BplpaliuBaHue MOHOKPHUCTANIOB U3 HACBILIEHHOI'O PACTBOPA.

[Toryuaem U pucyem KpUCTaJlIbl pa3Hoi pOpMBL.

Tema 7.3. III€n04M ¥ KUCIOTEI.

PactBops! menoueit u kucinot. Boxa B pusuke, xumuu u 6uonoruu. [IpuponHbie ocMOTHYECKUE SIBIEHMUSL.
Ilpaxmuueckasn wacmo. Y cTpaHeHUE KECTKOCTH BObI. DIEKTPOIUTHI. Jluccommanusi.

Tema 7.4. Connu.

Mmuoroo6pasue coineid. Conu BOKpYT Hac, uX peakiuu. Kpacota XUuMHUYECKUX peaKIui.
Ilpaxmuueckasn wacms. KpucTamim3sanus cojiel U3 )KeJIaTUHOBBIX IJIEHOK.

Paznen 8. Xumus Bokpyr Hac. [IpaznHuynast xumusi.

[Ipunnuns! aelictBus eliepBepKOB, XUMUUECKHUX 3MEH, IPaKOHOB, XJIOMYIIIEK.

Ilpakmuueckas yacmos. XUMHAYECKHE 3MEU U APaKOHbI. POKYCHl, OCHOBAHHBIE HA U3MEHEHUH 1IBETA
pacTBopa npu xumMuueckoil peakuuu. deliepBepku. MbuIbHbIE Ty3bIpH, 0 Y4EM OHU MOTYT paccKa3aTh?
Paznen 9. Merasibl ¥ UX COEAMHEHUS.

Tema 9.1. MeTaiuibl 1 X COEIMHEHUS! — CTOMKHNE U aKTUBHBIE, TBEPIbIE U MATKUE, APAarolieHHBIE.
Mertamiel B Tabnune MenneneeBa. CTpoeHre aToMa Ha TPUMEPE aToMa MeTalIa.

Ipakmuueckas wacmey. PU3NYeCKUEe U XUMUYECKHE CBONCTBA METAJUIOB.

Tema 9.2. MeTtaibl OCHOBHBIX TPYIIIL.

CBolicTBa, CTpOEHHE aTOMA.

Ilpakmuueckas yuacmo. OnbITh ¢ Sn 1 Al.

Tema 9.3. Metaipl HOGOYHBIX PYIIIL.

Mens, cepedpo, 3051010, IUHK. CBONCTBA, CTPOEHUE aTOMa.

Ipaxmuueckas wacme. Kakue Metamisl ecTh B amie HakanuBanus (W, Mo, N). JlparorieHHble MeTaLIbI.
Boigenenue Au n Ag. «Kaccues mypnyp». Beipanusanue monokpucramioB Cu. «Jlepesbsi» Ilapanensca u
Onurepa.

Paznen 10. DnexTpoxumus.

Tema 10.1. 'anbBaHUYECKHE TIEMEHTHI.

Ucropus otkpertus. [lonstue o raapanuke. CocTaB v MPUHLIMIIBI padOTHI ralbBAHUUECKUX 3JIEMEHTOB.
Ipakxmuueckas ywacms. VI3yuenue coctaBa ¥ IpUHIUIA paOOThI Pa3IMUHbIX JJIEMEHTOB UTAHUS.
Tema 10.2. YcrpoiicTBo OaTapeiiku.

Paznoxxenue Boabl Ha BOJOPOJT U KUCIOPOJ.

IIpakxmuueckas yacms. ONBITHL ¢ OaTapeikamu.

Tema 10.3. Koppozus MeTamios. 3ammra oT KOPPO3HH.

[TpyunHBI ¥ TOCTEACTBUSI KOPPO3UH METAIIOB. 3alllUTa OT KOPPO3HUH.

Ipakxmuueckas yacms. ONBITHI 110 U3YYEHUIO KOPPO3UU METAJUIOB U 3AIIUTHI OT HEE.

Pasznen 11. XKenezo. CBolicTBa xenesa.

Tema 11.1. OcoOeHHOCTH XeJie3a U COeANHEHNI Kere3a. MarHeTusm.

Kenesnniii Bek. XKene3o Bokpyr Hac. CTeneHn OKHCIIeHus xkemne3a. [lonsitTne Maruetusma.
Ilpakmuueckas yacmo. KauecTBeHHBIE peakIIMK HAa HOHBI kese3a. [Tomydenne nupodopHoro xenesa.
OnbIThI, IEMOHCTPUPYIOIINE MarHETU3M.

Tema 11.2. Peakniuu coequHeHni xene3a. XuMudeckas paayra.

Oco0eHHOCTH COeTUHEHUH JKee3a U UX PeaKIIni.

IIpakmuueckas yacms. ONBITHI IO NOJYYEHUIO Pa3HOLBETHBIX COCAMHEHUN Kele3a.

XuMHu4YecKas paayra ¥ XdMHUECKHil CBETO(Op.

Paznen 12. Hemerannsbi.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

Tewma 12.1. Cepa u pochop — THITHUHBIE TIPEICTABUTEIN HEMETAJLIOB.

Coenunenus S u P. Xumnueckue cBoiicTBa coenuHenuit S u P. Anmorponus.
OKuUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA COeIMHEHHI cephl U pocdopa.

Ilpaxmuueckas wacmeo. ®DeliepBepKH Kak MpUMeEp TUMUYHON OKUCIUTEIbHO-
BOCCTAHOBUTEJIBLHOMN PEAKIUU.

Tema 12.2. I'anorensl. CxoacTBa u pa3innyusl.

Hcropust OTKpBITUS HEKOTOPBIX TaJOr€HOB. ['alloreHsl — onacHble U noJie3Hble. YeM nmaxHer Mope? 3auem
opranusmy non?

Ilpaxmuueckas wacme. ONBITHI 110 TOTYYEHHUIO TaJIOTEHOB.

Tema 12.3. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B OBITY H B J1abopatopuu. OBP.
Ilpaxmuueckas wacmo. BpiBeieHHE IIATEH U MOIYYEHHE KPaCOK. XUMUUYECKUE BYJIKAHBI.

Paznen 13. 'enernueckas cBsA3b HEOPraHUUECKUX COETUHEHUI.

Tewma 13.1. MHOT0OOpa3ne HEOPraHUIECKUX XUMHUYECKUX BEIICCTB M PEaAKITUH.

Kousbua JInzeranra.

Ipaxmuueckas wacmo. IIpoBefieHNE CIOKHOM LIENTN XUMUUYECKUX PEAKLUi AJIs OJy4EHUs KOJIEL]
JIuzeranra.

Tema 13.2. Okcuzbl METAJUIOB U HEMETAJLIOB.

Heoprannueckuit cuntes. I'eHeTuecKas CBA3b HEOPraHUYECKUX COCIUHEHHMN.

Ipaxmuueckasn wacms. I1onydeHue u CBOMCTBA OKCUIOB.

Paznen 14. MuHorooOpasue opraHu4eckux CoelnHEHUM.

Tewma 14.1. Muoroo6pa3ue coeiMHEHUH yriepoaa.

Hedtb, HedTaubie mnénku. Paspymenue miénok. [loBepxHocTHOE HaTskeHHE. Bonmpock! 3arpsi3sHeHus
OKPYKaIOILEeH Cpebl.

Ipaxmuueckas wacme. OnpeaeneHue rajJoreHoInpou3BOIHBIX.

['openue caxapa.llpoaykTel nuTaHus.

Tema 14.2. Morouiue BeliecTna.

Mpbuia. CuHTETHUYECKHE MOIOIINE BELIECTBA.

Ilpaxmuueckas paboma. I3roTOBICHUE MbLJA.

Tema 14.3. Kpaxmai u rioko3a.

Crtpoenue, coctaB, ucnoiab3oBanue. L{BeTHsie peakuun. Onpenenenue riaoko3sl. Cepedpenue.
Ilpakmuueckas yacmo. KauecTBEeHHBIE PEAKLIMH HA KpaxMaJll U TIIOKO3Y.

Tewma 14.4. Oprannyeckue BeIIeCTBa B MPUPOJIE.

benku, )kupel, yrneBoasl,  (GEepMEHTbl, TOPMOHBI, BUTAMHHBI U MPOAYKTBI  UX
[IPEBPALLICHUN.

Ipaxmuueckas ywacmo. IIpocTbi€ ONBITHI C OPraHUYECKUMU BEIIECTBAMHU.

Pasnen 15. Aganus 1 ouncTKa.

WNHankatopsl U3 NpUpOAHBIX MaTepuaiaoB. CrocoObl pa3IndyeHus ColeH.

Ipaxmuueckas yacmo. [IpUroToBieHne MHAUKATOPOB U3 IPUPOAHOTO CHIPHSI.
Xpomarorpadus 1 3KCTpakuus. AHaJIN3 CMECH COJIEH.

Paznen 16. [ToaroroBka uccienoBaTeNIbCKoil paboThl M yyacTe B KOH(epeHInu.

Tema 16.1. BeiGop TeMbl U TOATOTOBKA HCCIEA0BATENBCKON PAOOTHI.

O0600menue mpoitneHHoro Marepuana. Beioop Temsl. [lenu u 3agaun paboThI, 3Tarbl padOTHI HA/T HEMH.
OcobenHocTu ucnonb3oBaHust UHTepHeT.

Ilpakmuueckas yacms. Ilouck u paboTa ¢ TUTEPATYpO MO TEME.

Tewma 16.2. [TocTaHOBKa 3KCIIEPUMEHTA.

MecTo 1 poJb SKCIIEpUMEHTa B HCCIIEI0BATENbCKOM paboTe. BriBoab! 0 padoTe.

Ipakxmuueckas yuacms. IlpoBeieHNEe SKCIIEPUMEHTA U aHAJIU3 €T0 PE3yJIbTaTOB.

Tema 16.3. Yuactue B KoH(epeHITHH.

[ToaroroBka noknana U Npe3eHTALMH.

Ipakxmuueckas ywacms. Yuactue B koHpepeHun « [ IO CK», o0cyxaeHue pe3ynbTaToB KOHPEPEHINN U
BBICTYIUICHUN 00yYarOmuXCsl.

Pa3znen 2. Kommuiekc opraHn3almoOHHO-TIEAArOTUYECKUX YCIOBHUI

2.1. ®opMebI aTTECTALIKI

- (OpMBbI OTCIIEKUBAHUS U PUKCALIUU PE3YIbTATOB!

B nporecce 00y4ueHns 0CyIECTBIISCTCS KOHTPOJIb 32 YPOBHEM 3HAHUHN M YMEHUH 00ydaronuxcs.3HaHus U
YMEHHUSI IPOBEPSAIOTCS MOCPECTBOM BBIIIOJHEHUS 00yUJaIOUUMUCS MPAKTUYECKUX paObOT B XUMUYECKOM
n1abopaTopuu, IOJATOTOBKU CaMOCTOSITENIbHBIX UCCIIEIOBATEIBCKUX padOT. YPOBEHb YCBOCHUS
IPOTPaMMHOTO MaTepHalia ONpeaesieTCs [0 Pe3yIbTaTaM BBIIOIHEHUS PAKTHUYEeCKUX padoT. C KaxIbIM

8



pebeHKOM OTpadaThIBAIOTCS HAMOOJIEE CIIOKHBIE SKCIIEPUMEHTHI, 3/16Ch HEOOXO0MMO BHUMATEIHHOE, YyTKOE
U 100poe OTHOLICHUE K KaxkoMy. BeiOupaercs muddepeHmpoBaHHbli TOIX01 K 00ydaroneMycs, Bce
yJlauy MOOIIPSIFOTCS, BCE HEA0UYEThI TAKTUYHO U MSTKO HCIpaBisitoTcs. KOHTpomupyeTrcs: KauecTBO
BBINOJIHEHUS TPAKTUYECKUX PadOT 110 BCEM pasfiesiaMm.
B Teyenue yueOHOro roja o0yJaroniecss y4acTBYIOT B XUMHUYECKHX OJIMMITHAIAaX U KOH(EPEHIHAX .
dopmaMu OABEICHHS] UTOTOB PA0OTHI MOTYT OBITh: OTKPHITHIE 3aHITHS, TBOPUYECKAsl 3al[UTa, CAMOOLICHKA,
KOJIJIEKTUBHOE 00CYKIEHHE U JIp.
Hrorosas onieHka ocyuiecTBisieTcs B opMe JEMOHCTPAIMH JIYUIINX PadOT Ha 3aHATHSIX KPY)KKa Mepes
OJTHOKJIACCHUKAMU M poauTessiMH. Jlydmire paboTel 0TMEUAIOTCS TPAaMOTaMH, AUIIIOMaMH, TIOJJapKaMHu.
- (hOpMBI IPEIBABICHUS U AEMOHCTPALIUU PE3YJIbTaTOB!
® BXOJIHOW KOHTPOJIb — IPOBOAUTCS B Hauaje 00ydeHHs, ONpeelisieT ypOBeHb 3HaHUI peOeHKa
(cobecenoBanme ¢ 00yJaIONIMMUCS B HAYaJIe TO/A);
® TEKYUIMH KOHTPOJIb — IPOBOAMTCSA Ha KAXKI0M 3aHATUU: aKLIEHTUPOBAaHUE BHUMAHUS, IPOCMOTP
pabor;
® [IPOMEKYTOYHBII KOHTPOJIb — IIPOBOIUTCS 110 OKOHYAHUH U3YUEHHS OTJICIbHBIX TeM: JUIAKTHUECKUE
UT'PBI, TECTOBBIE 3a/JaHHsI, BUKTOPHHBI.
® UTOTOBBIA KOHTPOJIb — TPOBOIUTCS B KOHIIE Y4EOHOTO T0/1a, OTIPEEIIeT YPOBEHb OCBOCHUS
IIPOrpaMMBI (3alUTa UCCIIEI0BaTeNbCKOMPAOOThI, COOECEI0BaHUE B KOHIIET0/1a).
B nporpamme ucnonb3yercst ruOkast peiTHHIOBasi CUCTEMa OLIEHKHU JIOCTHKEHUH 00ydaromuxcs no
OTIpeIeIIEHHBIM KPHTEPHSM:
®  BHINOJIHEHHE ONPENEIEHHOTO KOIMYECTBA PAKTUIECKUX padoT, Korja KaXKaast IpakTuieckas padora
OLIEHUBAETCS OIPe/ICIEHHBIM KOJIMYECTBOM OaJlIOB;
MOBEJICHHE UTOTOB B KOHIIE Ka)KJJOTO TOIYroAus (SHBaph, Mai);
CUCTEMa Harpa)<J€HUs U NOOLIpeHus: o0yJaroImuxcs, Jy4iine o0yyaroniiecs, Habpasiine
HauOoJIbIIIee KOJIMYECTBO 0AJIJIOB, HArPAXIAIOTCS TPAMOTaMU U IIPU3aMH;
e OpraHu3anus KOHTPOJIS 3HAHWHN MPOUCXOJUT HAa OCHOBE camopediaekcun o0ydaronierocs.
Pedrnexcust momoraeT onpeAenuTh CTEEeHb JOCTHKESHUS TOCTABICHHON 1IeTTH, TPUYUHBI UX JTOCTHKECHUS
WIN HA000POT, JEHCTBEHHOCTh TEX MJIM MHBIX CIIOCOOOB U METOJI0B, A TAKXKE IIPOBECTU CAaMOOLIEHKY.
2.2. OuleHOYHbIE MaTepUaJIbl
[Ipu oneHuBaHUM y4eOHBIX JOCTHKEHUH ydaluxcs Mo JOMOJIHUTEIbHOU 0011e00pa3oBaTeabHOM
oO1iepa3BuBaroleil mporpaMme « XUMHs B OTIBITAX»» UCHOIb3YIOTCS:
e JlumarHocTuka yCBOEHUSI MaTepHuaa, B Mporecce 0Oy4eHHs 1o 0011e00pa3oBaTeIbHOM
o0rIepa3BUBaroOIIeH MPOrpaMMe « XUMHSI B OTIBITAX).
WMuauBuyanbHas KapTa yueTa pe3ysibTaTOB HHTEUIEKTYaIbHbIX CIOCOOHOCTEH.
WNudopmanronHas KapTa y4eTa pe3yJIbTaTOB 00yJaroInuXCs y4acThsl B MEPOTIPHSATHSIX Pa3HOTO
YPOBHH.
e OneHoYHbIe MaTepHalIbl IPOrpaMMbl pa3paboTaHbl C yU€TOM TPeOOBaHUI K CTApTOBOMY YPOBHIO
OCBOEHUS y4eOHOr0 MaTepuara.
OxunaeMble pe3ysbTaThl:
e [0JyYaT NpPeJCTaBICHUE O CTPOCHUHU aToMa, HOHAX U MOJIEKYJax, O Kiaccuukanum
HEOPTraHMYECKUX COCTMHEHUI Ha KUCIIOTHI, OCHOBAaHHS U COJIH, 00 aHAJIN3€ U CHHTE3E;
e puoOpETYT OCHOBHBIE HABBIKU MPAKTHUECKOM pabOThI B 1a00paTopuu, OYAYT BBINOIHSITh
npocTelme 1adopaTopHbIe ONEpaLny;
® MPOSIBAT UHTEPEC K COBPEMEHHBIM IIpOOJieMaM XUMHHU U K UCCIIEI0BATEILCKON paboTe B ATOI
Hay4HOH 00JacTu;
c(OopMHPYIOT IPEJCTABICHUE O KPACOTE XUMHUYECKOTO IKCIIEPUMEHTA,;
Pa30BBIOT YYBCTBO OTBETCTBEHHOCTH MPHU BBITOJHEHHH XUMUYECKOTO SKCIIEPUMEHTA
CHCTEMAaTH3UPYIOT CBOM 3HAHUS B 00JIACTH XUMUH, CO3/IaAyT HEOOXOIMMYI0 0a3y IS repexo/a K
yIIIyONnEHHOMY U3YyUEHHIO OT/ACTIbHBIX PA3/IeloB XUMUH;
® OyAyT yMETh CaMOCTOSITEIBHO NPOBOJUTH  AKCIIEPUMEHTHI H BECTH HCCIIETI0BATEILCKYIO
paboty B 1abopaTopuu;
OCO3HAIOT €JMHCTBO MaTepUAIbHOTO MUPA HA OCHOBE XUMHUECKOTO MOJIX0/1a K CTPOCHUIO BEILIECTBA;
OCBOSIT SKOJIOTUYECKHE aCTIEKTHI BIUSHISI XMMHU Ha TOBCETHEBHYIO JKU3HB;
nproOpeTyT MOTHUBAIMIO HA AajbHEHIIee N3ydeHHe eCTECTBEHHBIX HAYK;
HAy4YaTCsl CAMOCTOATEIIFHO paboTaTh CO CIeNUaIbHON XUMHUECKOH JINTEPATYPOil;
® [IPUOOPETYT HAaBBIKM MTOJATOTOBKH JOKJIAJ0B U BBICTYIUICHUH HA KOH(EPEHIUIX.
Kpurepun ypoBHS 0CBOEHMsI yueOHOT0 MaTepuaa:
- BBICOKUH YPOBEHb — O0Y4aIOIINi OCBOWII MPaKTHYECKH Bech 00bEM 3HaHui 100-79%, mpeaycMOTpEeHHBIX
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MPOTPaMMOi 32 KOHKPETHBIN MEPHUOT;

- CpelHU YPOBEHH — y 00yJaromuX 00hEM YCBOCHHBIX 3HaHMI cocTaBisieT 80-50%;

- HU3KUH YpOBEHb — o0yuaromuiics oBnaaen meaee yem 50% o0bEéMa, mpe1yCMOTPEHHBIX MTPOTPAMMONA.
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Kanenmapno-rematuueckuit 1mian (108 gacos)

Ne  |[HazBaHume pa3aesioB M TeM KoaunyecrBo 4yacos
n/n Teopuss [Ipakruka | Bcero
DopMbI
arTecTalnyuu
1 BBenenue B mporpamMmmy 1 1 2 VYcTHBIN onpoc
11 CobecenoBanue ¢ nerbMu. BBogHoe 1 1 2 VYcrHbIl onpoc
3aHSITHE.
2 IIpeamer xumun 8 4 12
2.1 [ToHsATHSA: aTOM, MOJIEKYJIa, DJIEMEHT 2 1 3 XuMHYeCKUn
JTUKTaHT
2.2 Ou3nyecKue 1 XUMUIECKHE SBIICHUS 2 1 3 Pemenune
TPCHUPOBOYHBIX
YIPAKHEHUN
2.3 YucThle BelecTBa U CMECH. 2 1 3 Pemenune
Paznenenue cmecei TPEHUPOBOYHBIX
yOpaKxHEHUI
24 3aKOH COXpaHEHUsI MacChl 2 1 3 VYcTHBIN onpoc
3 XHMHYeCKHEe peakunu ) 1 6
3.1 [ToHsITHE O XUMUYECKOM 3 1 4 Boinonnenue
B3aMMOICHCTBHUH MPAKTHICCKHIX
BEIIECTB 3aJaHul
3.2 [Tpuniuns! rpadguyeckoro 2 - 2 Pemenue
O0TOOpaXeHHs TPEHUPOBOYHBIX
peakuuin YIPAKHEHUI
4 CoBpemMeHnHoe 1a00paTOpHOE 2 1 3 TectupoBanue
o0opynoBaHme
5 Pa6ora c razamun 5 3 8
5.1 Pa3zButue xumun. Onsits! J[x. 2 - 2 VYcrHbIl onpoc
IIpuctny,
K.-B. Illeene
5.2 Bonopon, kucinopoa u aMmmuaxk 3 3 6 Pemenue
MPAKTHYECKHUX
3a1aHUI
6 Hcropusi xumnu. 2 3 5 TectupoBanue
JTanbl B U3y4YeHUH ra3oB U
PacTBOpPOB
7 Pabora ¢ pactBopamu. Bona 7 5 14
7.1 [ToHsiTHst: pacTBOp M pacTBOPEHUE 2 1 3 YcTHBIN onpoc
7.2 Kpucranmist 1 1 2 YcTHbIiONIpOC
7.3 III€noun 1 KUCITOTHI 2 2 4 Pemenne
TPCHUPOBOYHBIX
YIPAKHEHU I
7.4 Comm 2 1 3 Pemenue
TPEHUPOBOYHBIX
YIPAKHEHU I
8 Xumus Bokpyr Hac. [Ipasgnuunas 1 - 1 YcTHBIN onpoc
XUMHS
9 MeTa/ibl M UX COeTUHEHUSI 8 2 10
9.1 MeTayutel ¥ UX COEIUHEHUS — CTOMKUE 3 - 3 VYcTHBIN onpoc
u
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aKTUBHBIC, TBEPJBIC U MSATKHE,
JparoIeHHbIe

9.2 MeTtasuibel OCHOBHBIX TPYIII 3 5 Pemenue
MPAKTUICCKHIX
3aaHui
9.3 MeTtaibl TOOOYHBIX TPYIIIT 2 2 Pemenue
MPAKTUICCKHIX
3aaHui
10 DJIeKTPOXUMHUSI 5 6
10.1 ["anbBaHUYECKHE DIIEMEHTHI 1 1 YcrHbli onpoc
10.2 YcrpoiicTBo Gatapeiiku 2 2 YcTHBIN onpoc
10.3 [Koppo3sus meTaiuioB. 3ammuTa oT 2 3 Brimonnenue
KOppO3UU MPAKTUYECKHUX
3aJaHuN
11 Keae3zo. CBoiicTBa xKejre3a 3 6
11.1 OC00EHHOCTH Kene3a U COeTUHEHNI 2 2 Brimosinenue
xKenesa. TPEHUPOBOYHBIX
Marnetusm YIPAKHEHUN
11.2 Peakuuu coegunennii xxenesa. 1 4 Brinosinenue
XuMudeckas MPAKTHICCKHIX
panyra 3aaHui
12 Hemeraibl 6 11
12.1 Cepa u dhochop — THTTHYHBIC 2 4 BrimonHenue
MPEICTAaBUTEIIN MPAKTHICCKHIX
HEMETAJIJIOB 3aJlaHui
12.2 l"asorensl. CXOACTBO M pa3iInyus 2 3 TecTtupoBanu
e
12.3 OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC 2 4 Brimonnenue
peaxuuu B MPAKTUYECKH
OBITY U B JabOpaTopuu X 3aJIaHUI
13 I'eneTuyeckasi CBsI3b 5 6
HEOPraHu4ecKux
COeIMHEeHH
131 MHoroo6pa3ue HeopraHM4eCKHX 3 3 Pemenue
XUMHYECKHUX TPEHUPOBOYHBIX
BEILIECTB U PEAKIU YIPaXHEHHUIN
13.2 OkcHuabl METAJUIOB U HEMETAJIJIOB 2 3 Brmomanenue
MIPAKTUICCKIX
3aJaHUN
14 MHoroodpa3ne OopraHM4ecKHX 8 10
coeIMHEeHU I
141 MHoroo6pasue coennHeHui 2 2 YcTHbIN
yriaepoja orpoc
14.2 Moro11ire BemecTsa 2 3 Brimonnenue
MPAKTUIECKHIX
3aJaHuN
14.3 Kpaxman u riatokoza 2 3 Breimmonnenue
MPAKTUIECKHUX
3aJaHui
14.4 Opranuyeckue BellecTBa B IpUpoie 2 2 Pemenue
TPEHUPOBOYHBIX
YIPaXXHEHHU I
15 AHaJIN3 U OYHCTKABEIIECTB 3 6
15.1 | WUunpukaropsl. [lonydenue u nuzydyenue 1 2 Beinonnene
CBOWCTB MPAKTUYECKUX
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3a/laHuN
15.2 CnocoOb1 00HaApYKEHUST KATHOHOB U 2 2 4 Brimonaenune
AQHMOHOB. MPAKTUIECKUX
L[BeTHBIE peakiuu. AHAIU3 CMECH 3aaHu
COJIEH
16 IMoaroroBka ucciaea0BaTEALCKOM 2 1 3
padoThl 1
yuyacTtue B KOH(pepeHunun
16.1 Br16op TeMbI 1 TOJIrOTOBKA 3 - 3 VYcrHbiit
HCCJIEIOBATENLCKON orpoc
paboThI
16.2 ITocTaHOoBKa SKCTIIEpUMEHTA - 3 3 Brimonnenue
MPAKTUIECKHUX
3aJaHUN
16.3 YyacTtue B KOH(pEpEeHIUN 1 - 1 Co0ecenoBa
HUE

YcnoBus peanusanuu mporpaMmmel
MarepuansHo-TexHuueckue ycinosus. st appekTuBHOM peanu3aryy mporpaMMbl HE0OXOaMa
MaTepuanbHO-TEXHUYeCcKas 0asa:

Y4eOublif kabunet, cooTBeTcTBYIONIMHI TpeboBanusaMm: -CanlluH 2.4.4.3172-14 «CanutapHo-
AMUAEMUOJIOTHYECKUE TPEOOBAHUS K YCTPOICTBY, COJEPKAHUIO U OPraHU3alMK PeXUMa padOThI
00pa3oBaTeNbHbIX OpraHU3alfil TOMOIHUTEIFHOTO0 00pa3oBanus AeTei» (Temmeparypa 18-21 rpagyc
[enbcust; BnaxHOCTh Bo3ayxa B npeaenax 40-60 %, mebenb, COOTBETCTBYIONIASI BO3PACTHBIM OCOOEHHOCTSIM
nereit 14-15 ner); s peanuzanuu IporpaMmsl
Ob6opynoBaHue U MaTepuabl:

KOMITBIOTED;

MEIUANIPOEKTOP.

CTaHAapPTHBIA HAOOP XMMHYECKUX PEAKTUBOB (KUCIOTHI, IENOUN, OKCHUIBI, COJIH);

U3MEpUTENIbHbIE TPUOOPHI;

CTeKJITHHAs U papopoBas mocyna;
METaTUYECKUE IITATHBBL;
HarpeBaTreIbHbIe TPUOOPHI;
BECHI,

®  MHKPOCKOTI.

B kauecTBe TUAAKTHYECKUX MaTepUaIoB UCIONIb3YIOTCS HaIsAHbIE TOCOOMS: TabauIa pacCTBOPUMOCTH U
nepuoaudeckas tadnuia J{. M. MenaeneeBa; KOJUIEKITUU TIOJIE3HBIX UCKOMTAEMBIX, IIOYB, HETH, IIKaIa
TBEPIAOCTH U T.II.

B kauecTBe METOAMUYECKUX MAaT€PHAIIOB IPUMEHSIOTCS pa3InyHble MyOInKauy mo XxumMuu (cM. Cucok
JUTEpaTypbl), METOJUYECKUX pa3pabOTOK U TJIAHOB KOHCIEKTOB 3aHATHI; METOJUYECKUX YKa3aHUN 1
PEKOMEHIANNN K TPAKTHUYECKUM 3aHSATHSIM.

HNndopmannonnoe obecrieueHue: METoJUUECKre pa3paboTKH [0 BCEM TeMaM, CLIEHApUH MTPOBEACHHUS
MEPONPUITHIA, UHTEPHET-UCTOYHUKH, CXEMBI, OIPOCHBIE U TEXHOJIOTHYECKHUE KapPThI.

KanpoBoe o6ecnieuenue. [ononautensHyo 001eo0pa3zoBaTenbHy0 001epa3BUBAIOIIYIO POTPAMMY
«XHUMHS B OIIBITAX» PeAU3yeT YUUTEIh XUMUU ,MMEIOIIHI TOTIOHUTEIHHOE 00pa30BaHKe MO MPOrpaMMam
MOBBILICHHS KBATU(PHUKAIIMK B 00J1aCTH UHKIIIO3UBHOTO 00pa30BaHMUsI.

2.4. Meronuueckue MaTepuabl
Metoauka oOyueHHs penoaraeT JOCTYITHOCTh H31araeMoi nHpopMaluu s Bo3pacta 00yJaromuxcs,
YTO JOCTUTAETCS 3a CUET HATJIITHOCTH U HEPa3phIBHOM CBS3M C MPAKTHUECKUMHU 3aHATUAMUA. Dopmbl
3aHATUI ONpPEAEIAIOTCS HAPaBICHHOCTAMHU MPOrpaMMBbl U e€ ocobeHHocTsMU. [Iporpamma BKITOYaeT Kak
TEOPETUYECKHE U MTPAKTUUECKHUE 3aHATHS B YICOHBIX KaOMHETaX, TaK U SKCKYPCHOHHBIC BHIXOBI Ha
TEPPUTOPUIO YUPEKIEHUS U CBOEH MECTHOCTH.
®opmbl opranuzanuu yaeOHoro 3ansaTus. [logaya TeopeTnyeckoro Mareprania ocyIecTBIseTcs B popme
MPOBEJICHUS TPAAUIIMOHHBIX 1 KOMOMHUPOBAHHBIX 3aHSATHUH, IEKIUN C OJJHOBPEMEHHBIM TTOKa30M
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WJUTIOCTPALIMK, BUIEOMATEPUATIOB, MPE3CHTAIMHN, JEMOHCTPAIIMOHHBIX OMBITOB. [Togavua mpakTHuecKkoro
MaTepuaia OCyIIeCTBIIeTCS B (hOpMe WHANBUAYATHHO-TPYIIIOBBIX CAMOCTOSITENBHBIX PabOT, MPAKTUIECKUX
3QHSTUN.

JInst TOCTHKEHUS e U 3a]1a4d IPOrPpaMMbl IIPEAYyCMaTPUBAIOTCA COBPEMEHHBIE M€1IarOrn4ecKue 1u
WH(OPMAIMOHHBIE TEXHOJIOTHU:

. UTPOBBIE TEXHOJIOTHH;

. IIPOEKTHAsl TEXHOJIOTHS;

. TEXHOJIOTHSI IPOOJIEMHOTO O0YUCHHUS;

. 3/10pOBbeCOEpEraroIfe TEXHOIOTHH;

. HUKT-rexHomornmu;

. TEXHOJIOTHS Pa3BUTHUSI KPUTUUECKOTO MBIILIJICHHUS;

. TEXHOJIOTHS Pa3BUBAIOIIETO O0YUCHHUS;

. I'PYNIIOBBIE TEXHOJIOTUH;

. TEXHOJIOTHH YPOBHEBOH nuddepeHimaum.

B nepuon o0y4uenus a1 mpoBeieHusl 00pa30BaTeNbHOMN JeSITEIbHOCTH UCTIONB3YIOTCS CIEIYIOIINE METO/IBI:
0 00BSICHUTEJIBHO-UITIOCTPATUBHBIH (00s13aTesIbHAs TEOpeTHUYEeCKas yacTb, padoTa ¢
WUTIOCTPaTUBHBIMU MaTepUalaMy, COCTABICHHUE TPAKTUUECKUX 3aJIaHUl);

U npoOJIeMHBIN (ITPOOJIEMHOE H3II0KEHHE MaTepHralia MPH U3YYEHUH BOIIPOCOB YKOJIOTHUH, HAYYHOH
9THKH, IIPU aHAJIN3€ MEePCIIEKTUBHBIX HANPaBJICHUH pa3BUTHS HAYKH);

0 MIpaKTU4eCKUi (00s3aTeNbHbIEe TPAKTUUECKHE PAOOThI HA KaX/10M 3aHATUH);

O NeSITEIbHOCTHBIN (BBeeHHE  HHIUBUAYAIbHBIX  3aJaHUU U CaMOCTOSITEIIbHOM

paboTHI ¢ JINTEPATYPOH, yUdacTre 00yUJarOIIUXCsl B KOHPEPEHIHSIX M SKCKYPCHUSIX).
MeTonudeckue u TUAaKTHYCCKHE MaTepUaIbl:

- METOJIMYCCKHUE pa3pabOTKH MO TeMaM;

- HaJIMYMe HarJIsHOrO MaTepuala,

- HaJIM4We JICMOHCTPAIIMOHHOTO MaTepuraa,

- BUICO(DHIBEMBI,

- pa3JaToOYHbBIA MaTepHUall,

- nH(OPMAIIMOHHBIC KAPTOUKH.

- TUIAKTUYECKHE KApPTOUKU;
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