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HOACHUTEJBHASA 3AIINCKA

[Iporpamma cocTaBieHa B COOTBETCTBUM C OCHOBHBIMHM HOPMAaTUBHO-
MIPABOBBIMH IOKYMEHTAMH:
— ®enepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuU B
Poccuiickoit denepanun» (C U3MEHEHUSMH U JIONOJHEHHUSIMHU, BCTYNUBIIUMU B
cuiy ¢ 03.07.2025):

- ctaths 12. OGpa3oBaresibHbIE IPOrPAMMBI;

- ctatbd 75. JlononHUTebHOE 00pa30BaHUE JETEN U B3POCIbIX;
- Konnenuuen pa3BuTHs JONOIHUTENBHOTO 00pa3oBanus nerei 1o 2030 roxa
(yrBepxknena pacnopstkeHueM IlpaButenbctBa Poccuiickoir ®Depeparuu  OT
31.03.2022 Ne678-p);
— [Ipukazom MuHuctepcTBa mpocBemieHuss Poccuiickoir ®denepauuu  OT
27.07.2022 Ne629 «O6 ytBepxnenuu [lopsiika opraHu3anud U OCYIIECTBICHUS
00pa30BaTENbHON JEATENIBHOCTH IO JIONOJHUTENIbHBIM OO0I1e00pa30BaTeIbHbIM
porpaMMamy;
— [Tucemom MunucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®enepanuu
ot 29.03.2016 r. No BK-641/09 «Meronuueckue peKOMEHJAUU M0 pealnu3auu
aJanTUPOBAHHBIX  JOMNOJHUTENBHBIX  0OHIE00pa30BaTEIbHBIX  IPOrpamM,
CIIOCOOCTBYIOIIUX COIMAIBHO-TICUXOJIOTHYECKOU peaduIuTaLNH,
po(hecCUOHATTEHOMY CaMOOIIPEIEIICHUIO neren c OTPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3JI0POBBSI, BKJIIOYAsl JIETEH-WHBAIUIOB, C YYETOM HX OCOOBIX
o0pa3oBaTeNbHBIX TOTPEOHOCTEN;
- IIucemom MunucrepcTtBa mnpocsenieHuss Poccuiickoin denepanuu  OT
31.01.2022 Ne JII'-245/06 «O HampaBiIeHUH METOJAMYECCKUX PEKOMEHIAITUIDY
(BMecTe ¢ «MeToau4ecKuMU PEKOMEHIAIMSAMHU 110 PeaU3aIluu JOTOTHUTEIbHbBIX
00111e00pa30BaTENIbHBIX MPOTPAaMM C MPUMEHEHUEM SJIEKTPOHHOTO OOy4YeHUs U
JUCTAaHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUIY);
— ['uruennueckumu HOPMAaTUBHBIMU TpeOOBaHUSIMH, oOecrieyeHus
Oe3omacHOCTH U (M) OE3BPEIHOCTH Ui 4enoBeka (PaKTOpOB cpeibl OOUTAHMS
Canllun 1.2.3685-21,
- [TocranoBinenneM ['J1aBHOrO roCyIapCTBEHHOTO CAHUTApHOrO  Bpaya
Poccuiickoit @enepanuu ot 02.06.2026 Ne 19 «O6 yrBepxknenuu CII 2.4.2.4283-
26 CaHUTapHO-3MUIEMHUOJIOTHYECKHE TPeOOBAaHUS K OpraHU3alUsIM BOCTIUTAHUS U
oOyuyeHus, OTJbIXa U O3J0POBJICHUS JETEH U MOJIOAEKU» (3apEruCTPUPOBAHO B
Muntocte Poccun 02.06.2026 Ne 86855);
— MeTtoauyeckuMu  PEKOMEHJalMsIMU  TI0  pa3paboTke U OPOPMIICHUIO
JOTIOJTHUTENBHBIX ~ 0011€00pa30BaTeNbHbIX  OOIIEPa3BUBAIOIIMX  MPOTPaAMM,
pa3paboTaHHbIX  PerMoHambHbBIM  MOJEIBHBIM  IIEHTPOM  JOIMOJIHHUTEIBHOTO
oOpazoBanus nereit Kpacnosipckoro kpast B 2026 roxy;
— YcTaBoM MYHUITMTIATBHOTO OFOKETHOTO YUPEKIEHHUS JTOTOTHUTEIHLHOTO
oOpazoBanus «CTaHIIUS FOHBIX TEXHUKOBY.

Jlannast oOpa3oBaTenpHasi MpOrpaMMa HWMEET €CTECTBEHHO-HAYYHYIO
HaIPaBJIEHHOCTh C 3JIEMEHTAMHU XYA0KECTBEHHO-ICTETUUECKON HANPABICHHOCTEH,
TaK Kak 3HAKOMUT C UCTOPUUYECKUMU acCleKTaMU CTAaHOBJICHUS U Pa3BUTHUS XUMUU,
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a TAaKXX€ Pa3BUBACT MOCPEACTBOM IMPEIMETA XUMHUU ICTETUYECKOE BOCIPUSITHE
OKPY’KAIOLIEr0 MUPA, YTO UTPAET BAXKHYIO POJIb B MOBBIIIEHUU BHYTPEHHEN MOTH-
BallMM K OCBOCHMIO 3TOTO MpeaMera U GopMupoBaHUM 001Iel KyJIbTypbl 00y4daro-
nuxcs. OHa pa3BUBAET MOCPEACTBOM MPEAMETA XUMHUU MPABUIBHOE BOCIPUSITUE
OKPY’KAIOIIEr0 MUpPA, €IMHCTBO XUBOW U HEKMBOM IPUPOJIbI, pA3BUTHE NO3HABA-
TEJIbHOW aKTUBHOCTH, CaMOCTOSITEIBHOCTH, JIIOOO3HATEIBHOCTU. DTa MporpaMma
HarpanjieHa Ha (OPMHPOBAHHE HAYYHOTO MHUPOBO33PEHUS, PACHIMPSIET KPYTro30p
yYaIuXxcs PU JATbHEHUIIIEM U3yYeHUN MPEAMETOB €CTECTBEHHOTO IUKIIA, CIIOC00-
CTBYIOT ()OPMHPOBAHUIO HHTEPECA K HAYYHO-UCCIIEA0BATEIILCKON IEATETLHOCTH.

AKTYaJIbHOCTb IIPOTPAMMBI 3aKIFOYAETCS B TOM, UTO OHA CO3/1A€T YCIIOBUS
JUUISl TIOBBIIICHUSI MOTHBALUM K OOYYEHHIO XUMHUHU U MOMOTAEeT pa3BUBATh MHTEJ-
JIEKTyaJIbHbIE BO3MOYKHOCTH YYaI[UXCA.

Baxwneiiee TpeboBaHHE K XMMHUYECKOMY OOpa3OBaHUIO B COBPEMEHHBIX
YCIIOBUSIX — OBJIQJICHUE YYAIIUMUCS MPAKTHUYECKUMHU YMEHUSMU U HaBBIKAMU 00-
parieHus: ¢ XUMHUYECKHUMU BEIIECTBAMU, KOTOPHIE UCTIOJIB3YIOTCS B OBITY.

[Ipennaraemas mporpamMma «XUMHYECKUH 3KcnepuMeHT Ha 0Oaze MBOY
«CIHI Ne28» nampaBieHa Ha (OpMHPOBaHUE Y yUYalIUXCsl UHTEpPECa K XUMHUU, pa3-
BUTHE JIFOOO3HATENBHOCTH, PACHIMPEHUE 3HAHUN O XMMUYECKHMX BEIIECTBaxX, Ha
pa3BUTHE MPAKTUYECKUX YMEHUU OOpaleHusi ¢ XMMHUUYECKUMHU BEUIECTBAMU U XH-
MUYECKUM 000pYyJI0BaHUEM, OTPAOOTKY YMEHHUS NMPUMEHSThH MOJTYyYEHHbIC 3HAHUS
HA MPAKTHKE.

JlaHHasi mporpaMMa MOKET OBITh MOJIe3Ha JJisl (GOPMUPOBAHUS YCTOUUUBOTO
MT03HABATEJILHOTO MHTEPECA YUAIIUXCA K U3YUYCHUIO KypCca XHUMUHU, & TAKKE OIpe-
JIeJIEHHOTO0 Ha0opa 3HaHWM, ONMUPasCh HAa KOTOPbIE MOXHO ¢ OoJbiel 3¢ (heKTUB-
HOCTBIO OCBaMBaTh YUeOHBIN MpeaMeT B 1ikoJie. Kpome 3Toro, mo3BoJsieT BOBICYb
IIKOJIbHUKOB B MPOLECC MO3HAHUSI XUMUYECKON MPUPOJIbI BEIIECTB, UX MpEBpallie-
HUU U SIBJIECHUN, KOTOPBIE COMPOBOKAAIOT XUMUUECKUE MMPEBPALLICHHUSI.

XuMHuecKoe 00pa3oBaHUE YPE3BBIUAMHO aKTyaJbHO B COBPEMEHHBIX YCIIO-
BHSIX: TaK KaK PacTET MOTOK HOBBIX, PAHEE HE CYIIECTBOBABIINX BEIIECTB, UCIOJIb-
3yeMbIX B OBITY, B IMOBCEIHEBHOW KU3HH; MPOUCXOAUT XUMHUECKOE 3arps3HEHUE
OKpYy>Karomiei cpeapl. PedsitaM He0OX0IUMO MOIYyYNUTh HaBBIKK OOpaIleHUs ¢ XH-
MUYECKUMH BellecTBaMU. Tak ke 3HaHUs B 00y1acTu XuMuu (popmMupyer y mojapac-
TAlOIIEr0 MOKOJICHHUSI TIOHUMAHUE XKU3HH, 3JI0POBbS, OXPaHbl IPUPOJbI KAK BEJIH-
JauIIen IIeHHOCTH.

HoBu3Ha 10moJHUTENBHOM 00111e00pa30BaTEIbHON MPOrpaMMBbl 3aKJIrOYa-
€TCs B TOM, 4TO OOYUYEHHE MOCTPOCHO Ha OCHOBE HUCTOPUYECKOTO ACTIEKTa OTKPHI-
TUSI BEIIECTB U SIBJICHUM, B COJICP>KaHUM MPOTPAMMBbI OTpakKe€Ha UCTOPUSI XUMHUH U
ouorpaduu BEIMKUX YUYEHBIX, C JIEATCIBHOCTHIO KOTOPHIX CBS3aHbI T€ WM HUHbBIC
OTKphITHS. [lnanupyercss ucnosiab3oBaHue WHPOPMAIIMOHHBIX TEXHOJIOTHH U TeX-
HUYECKUX CPEJICTB OOYUEHHS B MOKa3e GparMeHTOB UCTOPUU CTAHOBJICHUS U Pa3-
BUTHSI XUMUU KaK HAyKH.

Ienarornveckasi IPUHIMIIBI PEATH3ANUH POTPAMMBI



Hayunocms: Xumus — Hay4yHasi JUCUUIUIMHA, Pa3BUBAIOIIASl YMEHUE JIOTHU-
YECKU MBICIUTh, BUIETh KOJIMYECTBEHHYIO CTOPOHY MpeAMeTa (BEUIECTBA) U siBJie-
HMH, 1€JaTh BEIBOABLI 1 0000IIEHUS.

Cucmemnocmob. Kypc CTpOUTCS OT YaCTHBIX NPUMEPOB (PEIICHHUE MPOCTHIX
3a/1a4) K o01uM (perieHre CI0KHBIX XUMUYECKUX 3a71a4).

lIpakxmuueckas nanpasiennocms. ColepkKaHUE 3aHATUW HAMNPABICHO HA
OCBOEHUE XMMHUYECKOW TEPMHUHOJIOTUH, KOTOpask UCIOJBb3YETCA IUIsl PELICHUS 3a-
HUMATEJIBHBIX 3a7a4, KOTOPbIE BHOCIEICTBUU MOMOTYT pedsitaM NpUHUMATh yya-
CTHE B UTPaX, KOHKypCcax, OJUMIIHaAaX.

Obecneuenue momusayuu. Bo-TiepBbIX, pa3BUTHE UHTEpPECA K XUMHUH KaK K
HAayKe €CTECTBEHHOHAYYHOTO HAIpPaBJICHUSI, BO-BTOPBIX, YCHEIIHOE YCBOECHUE
y4eOHOro Marepuasna Ha ypoKax.

lIpaxmuxo-opuenmupo8anHocmy: OCYIIECTBISIETCA Y4eOHO-TIPAKTHUYECKOE
3HAKOMCTBO CO MHOTMMHU pa3/ieiaMi XUMHUH, YJIOBIETBOPSIET NO3HABATEIbHbBIN UH-
Tepec K MpobsieMaM JIaHHOM TOYHOM HAayKH, pa3BUBAET KPyrosop, yriayOsseT 3Ha-
HHS B JAHHOM HAYYHOM JUCIUIIINHE.

OTiuvuTe/IbHBbIE 0COOEHHOCTH MPOTrPAMMBbI 3aKJIIOYAIOTCA B TOM, YTO B
COJIep>KaHUM TIPOrPaMMbl OTPaKEHA MUCTOPUS XUMUU U Ouorpaduu BEIUKHUX YyUE-
HBIX, C JIEATEIIbHOCThIO KOTOPBIX CBSI3aHBI T€ WM WHBbIE OTKpbITUSA. Ha 3aHsATHIX
IIMPOKO HCIIOJIB3YETCS HATJIAIHBIN MaTepHuall, BO3MOKHOCTH HOBBIX MH(OpMaIu-
OHHBIX TEXHOJIOTUH M TEXHUYECKUX CPEJICTB OOy4YeHHs B MOKa3ze (PparMeHTOB HC-
TOPUU CTAHOBJICHUS M Pa3BUTHS XMMUU KaK HAyKH.

Emé onHOll 0COOEHHOCTBIO JAHHOW IpPOrpamMMmbl SIBISIETCS TO, YTO B HEH
OCYIIECTBIISIETCS MMPONEIEBTUYECKAs MOATOTOBKA JIJI1 U3YYCHUSI XUMUM B TIEPCIICK-
THUBE Ha IMOBBIIICHHOM WJU yriayOséHHOM ypoBHsAX. OHa MaéT BO3MOXKHOCTh TIO-
3HAKOMUTHCSI C BBOAHBIMH pa3jiefiaMu, y4alluecs, KOTOPbIE MPOSIBUIN MOBBIIICH-
HbIIl MHTEpPEC K TEM WJIM HHBIM TE€MaM, MOTYT IPHU MOMOIIM HHAWUBUYATbHOMN
y4e0HO-UCCIIEeI0BATEIHCKON pabOThl O3HAKOMUTHCS C MAaTepUaIoM, KOTOPBIN BO-
o0111e He U3y4YaeTcs B MIKOJIBbHOM MpOrpaMMme.

[IporpamMMmy OTIHWYAET U 3CTETUYECKUM ACIEKT, YPE3BBIUANHO BAXKHBINA IS
dbopMHUpOBaHUS UHTEIVIEKTYIBHOTO MOTEHIIMANA yYalluXcsl, pa3BUTUS UX TO3HA-
BaTEJIbHBIX UHTEPECOB U TBOPUYECKOM AKTUBHOCTH, MOCKOJBKY T'PAMOTHO MOCTaB-
JICHHBIE XUMHUYECKHE IKCIIEPUMEHTHI MOTYT OBITh OIIEHEHBI U C 3CTETUYECKON TOU-
ki 3peHusi. O06 3TOM TOBOPAT, HANPUMEP, UCTOPUUECKUE HA3BAHUS DKCIIEPUMEH-
TOB: «JepeBo KOmuTepay, «30JI0TOH TOKIAbY, «TPO3a B MPOOUPKE», «3UMHHUN caly,
«BYJIKaH Ha CTOJIE» U T. .

Axpecar nporpamMmsl: yuamuecs 13-15 ner.

VYyammecsa 13-14 net moaydar BO3MOKHOCTh MO3HAKOMUTBCSA ¢ OCHOBHBIMU
MOHATUSIMU XUMHUH, C TPaBWJIAMH TEXHUKH OE30MACHOCTH, MOJIydaT OCHOBHBIC
HABBIKA PabOTHI ¢ XUMUYECKUM O000OPYJOBaHUEM M XMMHUYECKHMH BeliecTBamu. B
JATBHEHIIIEM 3TO MO3BOJUT C OOJBIINM YCIIEXOM U3y4aTh XMUMHIO B IITKOJIE U 3a-
HUMATbHCS UCCIIEIOBATEIBCKOM pabOTON B TOM YHCIIE.

VYyanmecs 14-15 net momaydat BO3MOXKHOCTh 3aKPENHUTh U PACIIUPUTH 3HA-
HUS, TIOJIYYCHHBIC Ha YPOKaX, COBEPIICHCTBOBATh IPAKTUIECKHE YMEHUS PAOOTHI C
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BEIIIECTBAMH. A TaK K€, y3HAIOT OO0JIbIIIEe 00 HCTOPUHU BETUKUX OTKPHITUN B XUMUH,
O BEILECTBAX M HUX CBOMCTBAX, KOTOPHIE HE MPEAYCMOTPEHbI MPOrpaMMOi Kypca
CpellHer MIKOJIbI ISt 8 Kilacca.

Cpoxk peanu3zanuu NporpaMMsbl 1 00beM y4eOHBIX 4aCcOB

O6bem porpaMmbl — 72 yaca.

Cpok ocBO€HUS MPOrpaMmsbl — 1 TO/I.

®opma 00y4eHHs — OYHasl.

YpoBenb nmporpamMmsbl — 0a30BbIH, MPETOIaracT UCIOJb30BAHUE U PealIv-
3allMI0 TaKUX (POPM OpraHHU3aIMi MaTepuana, KOTOPhIE JOMYCKal0T OCBOCHHE CIIe-
AATM3UPOBAHHBIX 3HAHUM.

Pesxkum 3anstuid: [IpogomKuTENbHOCTh 3aHATUN WCUHUCISIETCS B aKaJeMu-
YEeCKHX yacax — 45 MUHYT. 3aHATHA OPOBOAATCS 1 pa3 B HEJENIO M0 2 aKajeMHu4e-
CKHX 4aca ¢ rnepepbiBoM 10 MUHYT MEXIy 3aHATASIMMU.

Oco0enHocTH opraHm3anuu 00pa30BaTeJbHOIO MpoLecca. 3aHATUs
peaycCMaTpUBaIOT UHAUBUAYAIbHBIC, TPYIIOBBIE, PpOHTATBHBIE (OPMBI PAOOTHI
¢ netbMu. CocTaB rpymnibl OCTOSSHHBIN — 10 10 yenoBek. ['pynmsl popmupyrores
U3 YYal[uxcs OJHOTO BO3pacTa.

Ileparornyeckasi mesiecoo0pa3sHoCTh NMporpamMmbl: Kak M3BECTHO, XUMUS
CUMTAETCA B IIKOJIE OJHUM M3 CAMbIX CJIOKHBIX IPEIMETOB U BBI3BIBAET Y MHOTUX
IIKOJIbHUKOB HEJOMOHUMAHUE M HENpHUSATHE C MepBOro roja odyudenusa. Cpeau
MPUYUH TAKOTO0 BOCHPUATHUS MPEAMETa MOXKHO Ha3BaTh HEOMPABIAHHO OOJBIION
00BEM U SKJIEKTUYHOCTh Y4eOHOr0 MaTepuralia B IMIKOJbHBIX MPOrpaMMax, a TakKe
HEJIOCTATOYHYI0 MOTHMBHUPOBAHHOCTh J€TeW K HU3yuyeHHI0 Xumuu. Kpome Toro, B
MoCJeAHUE To/ibl HAOMIOAAETCS COKpAIIEHUE YacOB, OTBOJMMBIX Ha XUMHIO, a BO
MHOTHX IIIKOJIaX BO BTOPOM MOJYroauu 11-ro kjacca XuMusl U3ydaeTcsl TOJIbKO B
paMKax eCTeCTBEHHOHay4HOro npoduis. Janeko He 1 BCceX AeTe XUMUs CTaHET
Oynyien npodeccueil, mo3TOMy MHTEpeC K MPeIMEeTy MajiaeT, Kak TOJIbKO BO3HU-
KalOT CJIOKHOCTH B IOHUMAHUM T€X WJIM UHBIX TEM, TPYAHOCTH B PEIIEHUU 3a]1ay,
po0IeMbl TIPU TPOBENICHUU JIa0OpaTOPHBIX padoT. LIIKONbHUKM YacTO CUMTAIOT,
4YTO XUMHUUECKasi Teopusl cyxa u 3amytana. COBEpIICHHO HHAas MO3ulusi GopMupy-
eTcsi y peOEHKa Mpy BOZHUKHOBEHUU COOCTBEHHOM 3aMHTEPECOBAHHOCTU B U3Yy4e-
HUU MPEIMETA.

JHanHast oOpa3oBaTesbHas MporpaMMa OpUEHTHUPOBAHA HAa TO, YTOOBI MHTE-
pec K XUMHUHU BO3HUK U 3aKpenuiics Oyiarojapsi UCHOJIb30BAHUIO B OOYUECHHUU HUC-
CJIEI0BATEILCKOr0 TOAX0a, IPU KOTOPOM JIETH MOCTUTAIOT MIPEAMET XUMUU Yepe3
coOCTBeHHOE yueOHOe HuccliejoBaHue. TakoW MOAXO0M TMO3BOJISIET Y4alluMCsl HE
TOJIBKO OCBOUTH MOHATHUWHBIN anmapar ¥ 3allOMHUTh HEKOTOPbIE BaXKHBIC (PAKTHI,
HO Y TMOJYyYUTh HABBIKU MPOBEICHUSI CAMOCTOSTEILHOTO MCCIIEA0BaHUs, KOTOPhIE
MOTYT OBITh MOJIE3HBI JJIsSI TOCJIEAYIONICH caMopeaTu3aiu B JIF00OM Apyroit obiia-
CTH y4eOHOU 1 B OyaymieM npodeccuoHaIbHOU AesTeNbHOCTU. VX0 U3 Takoro
MO/IX0/a, B IEHTP OOy4YeHHUs IO JaHHOW TporpaMMe CTaBATCS Pa3BUTHE €CTe-
CTBEHHOHAYYHOI'O MHUPOBO33PEHUSI M OBJIAJCHUE HCCIEIOBAHUEM KaK METOJ0M
Hay4HOTO no3HaHus. [loaTomMy Ha 3aHATHSAX OOJIBIIIOE BHUMAHUE OTBOJUTCS TPAK-
TUYECKUM paboTaM pa3HbIX BUJIOB, MPUYEM 3HAYUTEIILHOE BPEMS yIIETSETCS MPO-
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BEJICHUIO CaMOCTOSITENIbHBIX HCCIIENOBaHUM 1Mo BbIOpaHHBIM TemaM. HachlmieH-
HOCTh HAUyaJbHOI'O MEPUOJA H3YYEHHS] XMMHU JI€MOHCTPALMOHHBIMHM OIBITAMU
CTUMYJIMPYET UHTEPEC K XUMHUH U KEJIaHUE U3ydaTh 3Ty HAYKY.

[IporpaMma BBICTpOEHA TaK, YTO B JlaJbHEWIIEM BHUMAHUE JI€TEH Ha 3aHs-
TUSIX HAIIPaBJICHO Ha BBINOJIHEHHME OIbITA, U3YUYEHHE, HAOIIOACHUE U (PUKCALUIO
€ro pe3yJabTaToOB BO BCEX MOJIPOOHOCTAX. B aTOM ciyuae mpuémsl U 1elcTBUS BOC-
OPUHUMAIOTCS y4YalllMUMHCS HE KakK BOJIIEOHBbIE MAaHUIYJISIUM, @ KaK 3aHUMAaTellb-
Hasi HEOOXOJUMOCTh, 0€3 KOTOpPOH HEBO3MOXKHO OCYILIECTBUTH CTOJb MpHUBJIEKA-
TEJIbHBIE JJII HUX XUMHUYECKUE MpeBpalieHus. MHorue BONPOCHI XUMHUU HEpas-
PBIBHO CBSI3aHBI ¢ (PU3UKOI, OMOSIOTHEN 1 9KOJIOTHEN, 1 00pa30BaHHOMY YEJIOBEKY,
4yeMm Obl OH HM 3aHUMAJICS B OyaylieM, Mmoje3Ho ux 3HaTh. [loaTomy B maHHOM 00-
pa30BaTEIbHON MPOrpaMMe Pean3yeTcss CUHTETUYECKUN MOAX0J K €CTECTBEHHO-
Hay4YHOMY OOpa30BaHMIO, KOTOPBIM MO3BOJISIET, C OJHONW CTOPOHBI, C(HOPMHUPOBATH
LEJIOCTHOE MPEJCTaBICHUE O MUPE, &, C JPYTOM CTOPOHBI, OOJETYUTh IOHUMaHHUE
CJIO’KHBIX XMMHUYECKHUX IPOOIIEM.

I.[e.m; nporpaMmsbl: pa3sBUTHUC CCTCCTBCHHOHAYYHOI'O MHPOBO33PCHUA U
JIMYHOCTHOM MOTHUBAllMK K IIO3HAHHIO HpaKTquCKOﬁ XUMHH YCPC3 HCCICOOBA-
TCIBbCKYIO ICATCIIBHOCTD B ITPOLICCCC O6Y‘I€HI/ISI.

3agaum mporpamMmsl

IIpeameTHbIE:

— O3HAKOMUTbH C MPOUCXOXKIECHUEM U Pa3BUTUEM XUMHUUYECKOM HAyKHU Kak
chepe UeIOBEUYECKOU JIEATCIbHOCTH, HCTOPUEH MPOUCXOKACHUS XUMHYECKUX
CHUMBOJIOB, TEPMUHOB, MMOHSTHIA;

— JaTh NPEJCTaBJICHUE 00 OCHOBHBIX MOHSATHUSX HEOPTraHUUYECKOW XUMHUU —
aToMax, MOHaxX U MOJIEKyJaX; O KilacCU(UKAIIMK HEOPTaHUYECKUX COCTUHEHUN Ha
KHUCJIOTHI, OCHOBAHUS U COJIU;

— 00yuuTh paboTe C XMMHUYECKUMHU PEaKTHUBAaMU W MpUOOpaMu, MpoBee-
HUIO TMPOCTEUIMX JIaDOpPaTOPHBIX OIEpaluii: HarpeB, MEPEroHKa, KCTPaKIus,
bunbTpoBaHKE, B3BEIIMBAHUE U T.1I.;

— TI03HAKOMUTH CO CTAPUHHBIMU JKCIEpUMEHTaMU U (popMupoBaTh 0a30-
BbIM ITOHATUMHBIN alllapar; JaTh IPEACTABICHUE O XUMUYECKOM JIEMEHTE, BIIaJie-
HUE CUMBOJIBHBIM SI3bIKOM XUMHH, 3HAHUE XUMHUECKUX (POpPMYII;

— TMO3HAKOMUTH C (PU3UUECKUMHU CBOMCTBAMHU 3HAKOMBIX BEIIECTB (arperar-
HOE COCTOSIHHME, MTPO3PAYHOCTh, LIBET, 3alax), MPU3HAKAMU XUMHUYECKON peakiuu
(M3MEHEeHNEe OKPACKH, BhITIAJIEHUE 0CaJIKa, BBIJICJICHHE Ta3a);

— HAyYWUTh BBIMOJHATH MPOCTEHUIINE XUMUYECKHUE OIBITHI MO CIOBECHOW U
TEKCTOBOU MHCTPYKLMH;

— J1aThb BO3MOKHOCTh CAMOCTOSATEJIBHO MPOBOJAUTH IKCIEPUMEHTHI U BECTH
HCCJIEIOBATENLCKYI0 padoTy B 1abopaTopuu;

— HAYYUTh TOJB30BAThCS XUMUYECKHUMH (POpMylIaMH U CaMOCTOSTEIHHO
BBITIOJTHATH pacyeTHBIE MpeoOpa3zoBaHuss (opmyll, IPUMEHATh UX IS PEHICHUs
y4eOHBIX XMMUYECKHUX 3a7a4 U 3aJ]1a4, BO3HUKAIOIINX B CMEXHBIX YUEOHBIX MPE-
MeTax;



— pa3BHUBaTh MHTEPEC K COBPEMEHHBIM MpoOJieMaM XUMHUH U K HCCIIEI0Ba-
TeJILCKOM paboTe B 3TOM HAyYHOM 00J1aCTH;

— (opMHUpOBATH MPEICTABICHUE O KPACOTE XUMUYECKOTO IKCIIEPUMEHTA;

— pa3BUBAaTh YYBCTBO OTBETCTBEHHOCTH NPHU BBINOJIHEHUH XHUMHUYECKOIO
HKCIIEPUMEHTA, CHUCTEMAaTHU3UPOBaTh CBOM 3HAHMS B OOJACTHM XHMMHH, CO3/1aBaTh
HEOOXO0MMYyI0 06a3y AJis rmepexoja K yriayOaéHHOMY U3YUEHHUIO OTIENbHBIX pasjie-
JIOB XUMUU;

— Y4uTh paboTaTh ¢ XMMUYECKUM TEKCTOM (CTPYKTypUpOBaHUE, U3BIIECYe-
HUE HeoOXoauMON MH(OpMaIUU), TOYHO U TPAMOTHO BBHIPAKaTh CBOM MBICIH B
YCTHOM M MMMCbMEHHOM pEYU, MPUMEHSA XUMUYECKYIO TEPMHUHOJIOTHIO U CUMBOJIH-
Ky, MCIOJIb30BaTh PA3JIMYHBIE SI3bIKM XUMHUU (CIOBECHBIA, CUMBOJIMYECKUH, Tpa-
¢dudeckuii), 000CHOBBIBaTh CYXKJIEHHUS, MPOBOJIUTH KiIacCU(UKAIIHIO, TOKA3bIBAThH
XUMUYECKUE YTBEPKICHUS.

MeTtonpeameTHbie:

B pe3ynbrare ycBOeHHs NpOrpaMmbl (POPMUPYIOTCS CIEAYIOIIME YHHUBEP-
caJibHbIEC y4eOHbIE IeUCTBUS, cCOOTBETCTBYIoME TpeboBanusam OI'OC:

Peaynamuenvie YV/I:

— OmpenenaTh U GOpMUPOBATH LETb AEATEIBHOCTHU C IIOMOILBIO MIEArora;

— YYHUTBHCA BBICKA3bIBATh CBOE IPENIOJIOKEHUE Ha OCHOBE pabOThl ¢ Mare-
pHaoMm;

— Y4YUThCS pabOTaTh MO MPEIOKEHHOMY ME€JaroroM IUIaHy;

lloznasamenvhnvie YV/I:

— HaxoOJUTh OTBEThI HAa BOMPOCHI B TEKCTE, rpaduKax, CXeMax;

— JIenaTh BBIBOJIbI B pE3yJIbTaTe COBMECTHOM padOThI;

— npeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJTHOM (POPMBI B JPYTYIO;

Kommynuxamuenvie YV/{:

— 0(opMIISTH CBOM MBICTU B YCTHOW U TUCBMEHHOM (hOopME;

— YMETh CIyIIaTh U MOHUMATh peyb, PUKCUPOBATH KIHOUYEBBIE CIIOBA;

— JIOTOBapUBAaThCS O IIpaBUJIaX MOBeAeHUS, coOmoaeHun Th;

— Y4YUThCS paboTaTh B Mape, rpymnmne (BbIIOJHATh poib JUAEpa, UCTIOTHUTE-
).

JIMYHOCTHBIE:

— (GopMHUPOBaTh TOTOBHOCTh K CaMOPa3BUTHIO U caMO0Opa30BaHUIO, UHTE-
PEeC K MO3HAHUIO U K MPOBEICHUIO CAMOCTOSITEIIbHBIX UCCIICIOBAHNM;

— Pa3BUTH y YUAIIUXCSI TOTOBHOCTh K COLIMAIIbHOMY B3aUMO/ICH CTBUIO;

— Pa3BUTh TOTOBHOCTh K KOMMYHHUKAIINY;

— (opMHUPOBATH U Pa3BUBATh MOJIOKUTEIbHYIO MOTHUBAIIHMIO K JTabHEHIIIEMY
V3YyUYECHUIO €CTECTBCHHBIX HAYK.



COILEPKAHUE NPOI'PAMMDBI

YUYEBHbBIN IJIAH

Ne | Ha3Banmue pa3iesioB U TeM DopMBbI  KOH-

n/n Bcero | Teopusi | IIpakmuka | TpoJsi/ arTe-
CTallMHU

1 | BBegenue B mporpammy. |9 7 2 Tecrupopanue,

HpellMeT XUMHUHU IMpaKTU4ICCKaAa
pabora

1-1 | BBogHoe 3ausatue 1 1 0

1-2 | Ilpeamer xumun. [lonsarus: | 1 1 -

aToOM, MOJICKYJIa, DJIEMEHT
1-3 | ®usnueckre U XUMHUYECKHE | 2 1 1
SIBJICHUS

1-4 | ®duzndeckue CBOMCTBA 1 1 -

1-5 | Unctele BemecTBa 1 cmecu | 1 1 -

1-6 | Paznenenue cmeceit 2 1 1

1-7 | 3akOH coXpaHEHUS! MaCChI 1 1 -

2 XuMHYecKHe peakuuu 21 11 10 Tectuposanue,
IpaKTHYECKast
pabora

2-1 | IloaaTHE O XUMHYECKOM | 2 1 1

B3aMMOJICHICTBUU BEIICCTB

2-2 | llpuniunsl  rpaduueckoro | 1 1 -

0TOOpaKEHUSI PEAKITUIA
2-3 | CoBpemennoe mabopatop- | 2 1 1
HOE 000pyI0BaHHE

2-4 | PazButue xumun. OnbeITe | 1 1 -
JIx. [Ipuctin, K.-B. [lleene

2-5 | Bogopon, kucmopox u am- | 3 1 2
MHAaK

2-6 | Uctopusa xumuu. OTtamnbl B | 2 1 1
U3YYEHUH Ta30B M PaCTBO-
poOB

2-7 | llonsiTusi: pactBop W pac- | 2 1 1
TBOPCHHE

2-8 | Kpucramibl 2 1 1

2-9 | [ll€moun u KUCIOTHI 3 1 2

2- | Commn 2 1 1

10

2- | Xumus Bokpyr Hac. [lpasn- | 1 1 -

11 | HmuHas XUMHS

3 Mera/ibl 1 UX coeauHe- | 12 7 5 Tecruposanwe,

HUSA IMPAKTUYCCKAaA
pabora




3-1

Meramibl 1 UX COCAMHCHUA
— CTOHWKHE H AKTHUBHBIC,
TBépI[BIe H MIATKUC, Oparo-
IOCHHBIC

MeTaiibl OCHOBHBIX I'pyIin

Mertasibl 1OOOYHBIX TPy

["'anpBaHMYECKUE PJIEMEHTHI

YcTpoiicTBo GaTapeiku

Koppo3sus metannon

Oco0eHHOCTH KeJie3a U CO-
eIMHeHu! >kene3a. Marue-
THU3M

RPINFPIFRPINIDN

I I

Peaknuu coenmaeHni xee-
3a. XMUMHYECKas paayra

HeMeTa/Labl

12

TectupoBanue,
IIPAKTUYECKAs
pabora

Cepa u pochop — TUITHIHBIC
IIPEJICTABUTEII HEMETAJLIOB

4-2

I'anorensr. CxoACTBO U pas-
TUYust

4-3

OkucnuTensHo-
BOCCTAHOBUTEJIBHBIC peaK-
IIUU B OBITY M JJAOOpaTOpUH

['eneTnueckass CBSI3b HEOP-
TraHUYECKUX COCIUHEHUN

Mmuoroobpasue HeopraHu-
YECKMX XHUMHYECKUX  BE-
HIECTB U peaKui

OKcuObl METAJJIOB U HEME-
TaJJIOB

MHorooopasue opraHuue-
CKHMX COeIMHEeHNH

12

TectupoBanue,
IIPAKTHYECKAs
pabora

5-1

MHoroo0pasue coearuHeHUN
yriaepojaa

5-2

OpraHnyeckue BEIIECTBA B
IpUpOE

5-3

Mororue BelecTnsa

5-4

Kpaxmai u riorokosa

5-5

AHann3 U OYUCTKA BEILIECTB.
Nnuaukatopsl

5-6

Cnoco0Obl OOHapyX eHus Ka-
THOHOB ¥ aHHOHOB




6 | O6mmii pazaen 6 3 3 Tectuposanue,
IMPAKTUYCCKAaA
paborta

6-1 | [IpomexxyTounast — arrecTa- | 2 1 1

st
6-2 | Yyactue B KoH(epeHIIUU 2 - 2
6-3 | UtoroBoe 3aHsiTue 2 1 1
HTroro 72 40 32
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COAEPKXAHUE YYEBHOI'O IIJTAHA.
Paznen 1. BBegenue B nporpammy. Ilpeamer xumuu — 9 yacos.

Tema 1.1. BBognoe 3ansitue (1 yac)

Teopus: BolsicHeHHE UCXOIHBIX MPEACTaBICHUN 0 IpeIMeTe XUMHUU U 00J1a-
cTu e€ mpuMeHeHus. TexHuka 0e30MmacHOCTU. 3HAaKOMCTBO ¢ rpymmoil. Pacckas o
coJiep>KaHUM ITPOrpaMMbl epBoro roga odydenus. [IpaBuna nosegeHus B 1abopa-
TOPHHU.

IIpakmuka: Texanka 6€30MaCHOCTH B pabOTe ¢ XUMHUECCKIMHU PEAKTHBAMH,
AIIEKTPOIPUOOpPAMU U HArPEBATEIbHBIMU IPHOOPAMH.

Tema 1.2. Ilpeamer xummuu. IlonsaTusi: arom, mosexkynaa, 3jaement (1
qac).

Teopusa: llapocrepxHeBas MoIeNb MOJIEKybl. BemecTBa BOKkpyr Hac. Bos-
HUKHOBEHHME M PAa3BUTHE TEOPETHUYECKUX MpeACTaBieHHl o BemlecTBe. CTUXUU
Apucrorensa u atroMmucTuka JleMokpura. Pa3BuTre aTOMHUCTHYECKUX IPECTABIIC-
Huii B Tpyaax P. boins u JIx. JlanbToHa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

IIpaxmuxa: 3HaKOMCTBO C KOJUIEKIIMEW XUMUYECKUX BemecTB. [locTpoenue
MOJIEJIEN MOJIEKYJ Pa3HbIX BEIIECTB.

Tema 1.3. ®usnyeckue 1 XUMUYeCKHeE sIBJIeHUSA (2 yaca)

Teopus: SIBnenus ¢pusznueckue u xumudeckue. ['openue cpeun. MzydyeHue
peaKuuy rOpeHHs.

llpaxmuxa. 1lnaBnenue napaduna. M3rotoriaenue ceeun u3 napaduHa uiu
Mbu1a. [lnaBnenue onoa. OO6pabOTKa rOpsYETO 0JIOBA COJISIMH MO aTXUMUYECKUM
peuientaM (30J104€HHE U cepeOpeHue 0yioBa). ANXUMUS («30J0TOM JOXKIb» U TH-
PUTHI).

Tema 1.4. ®usnueckue coicrpa (1 yac).

Teopus: IloHsITHE TUIOTHOCTH.

lIpaxmuxa: OnpeneneHne IOTHOCTH METAJlIA [0 3aKOHY ApXumeza.

Tema 1.5. Uncreole BemecTBa 1 cmecH (1 gac).

Teopus: Tlpuponneie cMecu — BO31yX, HeTh, MUHepaibl. M3ydenne kol-
JIEKLUMN.

Ilpakmuka: llpaBuna paOoThl ¢ Becamu. B3pemmBaHue, MPUTOTOBICHUE
CMecer MeTajla U HeMeTasla.

Tema 1.6. Paznesienue cMecei (2 yaca).

Teopusa: O4uncTKa BEWIECTB, NEPEKPUCTAIIINZ AU

Ilpaxmuxa: ONBITEI IO pa3/ICJICHUIO CMECEH.

Tema 1.7. 3akon coxpanenuss maccol (1 yac).

Teopua: XuMmuueckas peakiusa KaKk OTPAXKEHHUE 3aKOHA COXPAHEHUST MACCBhI.

Ilpaxmuxa: Ilpurorosnenue cmecu Jlemepu.

Texkymuii KOHTPOJIb N0 pa3jeny: TeCTUPOBAaHKE, PAKTUUYECKas paboTa

Paznen 2. Xumuueckue peakinuu — 21 yac.

Tema 2.1. IloHsiTHEe 0 XHMHYECKOM B3aUMOAeHCTBHH BellecTB (2 yac).
Teopus. 1lpu3HaK XUMUYECKUX PEAKIUM.
Tema 2.2. lIpyHuunel rpagpuyeckoro orodpaxkenus peakuui (1 gac).
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Teopusa: XuMUYECKUE YPABHEHUS.

Ilpakxmuxa: HabmoneHue npu3HakoB XUMHUYECKOW peakuuu. [IpoBeneHue
MPOCTEUIIUX ONBITOB, BBISIBICHUE U OMMCAHHE OCOOEHHOCTEH MPOTEKaHUs pas-
JIMYHBIX PEaKIUN.

Tema 2.3. CoBpeMeHHOe 1a0opaTopHOe 000pyaoBaHue (24yaca).

Teopus: IlpuHiunel paOoThl OOOpPYAOBAHHUS XUMHYECKON jabopaTopuu:
MarHUTHBIE MEMIAJIKK; BEChl MEXaHUYECKHE J1abopaTopHbIe, TOPCUOHHBIC, aHAIIHU-
TUYECKHUE; BBITSHKHON MIKad; MyebHas medb.

Ipaxmuka: Vicnonap3oBanue 000py10BaHU 7Sl IPOBEACHUS TaOOPaTOPHBIX
pabot. Pabota ¢ rieHTpudyroit, MUKpOCKOTIOM, MATHUTHON MEIITATKOM.

Tema 2.4. Pazputue xumum. Onbitbl Ik, Ilpuctau, K.-B. Hleese (1
qgac).

Teopus: «JlecHoi ra3» u cocoObl «yJYyYILIEHUSD BO3IyXa.

IIpakmuka: OnbiTel ¢ CO2 u O2. Texnuka 6e30macHOCTH TIpH paboTe C ra-
3aMH.

Tema 2.5. Bogopoa, kucjopoa, ammuak (3 yaca).

Teopus: Ilonsitue ynctoThl rasza. I pemyunii ras. [InotHocTs rasa.

IIpakmuka: IlomydeHue BOAOpOAA, KHUCIOpPOJa M ammuaka. M3mepeHue
IUIOTHOCTH T'a3a.

Tema 2.6. UcTopusi XuMHH. JTanbl B U3y4YEeHHH Fa30B U PACTBOPOB (2
yaca).

Teopus: Vctopus Tpanchopmalui OpeiCTaBIeHU YUEHBIX O CTPYKTYpE ra-
3000pa3HbIX BEIIECTB U TEOPUHU pacTBOpoB. M3yueHue cocraBa Bo3ayxa. OTKpBhI-
tusa /1. Pezepdopna, A. JlaByasbe u I'. KaBenauma. PazButue Teopun ropeHus.
Omnposepxenue teopun Quorncrona. Teopun pactBopoB C. Appenuyca u J. U.
Meunneneesna.

Tema 2.7. IlonsiTHs pacTBOP U pacTBOpeHHe (2 4aca).

Teopus: TBEpable, *Kuakue, razoo0pa3Hbie pacTBOpbl. HacwieHHsbI pac-
TBOp. Henaceiiennsiil pactBop. [lepeckiieHnsiii pactBop. PacTBOpuMOCTSb.

Ilpaxmuxa: 1lpuroToBieHnue pacTBOPOB U3 KUAKOro crekna «Heopranuue-
CKMH JIEC — 3araIOUHbIA U IPEKPACHBIIN.

Tema 2.8. Kpucrasusl (2 yaca).

Teopus: Kpuctainusanus U3 NEPECHIILEHHBIX PACTBOPOB.

IIpakmuxa: BelpaliuBaHue MOHOKPHCTAJUIOB M3 HACBIIIEHHOTO PAaCTBOPA.
[Tony4yaem u prucyeM KpUCTalIbl pa3HOU POPMBI.

Tema 2.9. lllénoun u kucaorsol (3 yaca).

Teopus: PacTBOpHI 1mIen04el U KUciaoT. Boga B ¢puszuke, XUMUU U OUOJIOTHH.
[IpupoHbie OCMOTHYECKUE SIBIICHUS.

Ilpaxmuxa: YcTpaHeHue KECTKOCTH BOABL. DIIEKTPOJIUTHL. Jlucconumanus.

Tema 2.10. Couu (2 yaca).

Teopusi: Muoroobpasue coiseir. Conu BOKpYr Hac, ux peakiuu. Kpacota
XAMUYECKUX PEAKIUH.

Ilpakmuka: Kpuctammu3amus CoJIer U3 )KeIaTUHOBBIX IUIEHOK.
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Tema 2.11. Xumus Bokpyr Hac. Ilpaznauunas xumusa (1 gac). [punuu-
bl J€HCTBUS eilepBepKOB, XUMUYECKUX 3MEU, JPAKOHOB, XJIOMYIIEK.

Ilpakxmuxa: XvuMuyeckue 3MeH U JpakoHbl. DOKyChl, OCHOBaHHbIE HA U3Me-
HEHUM 1[BETa PACTBOpA IpU XUMHUUECKOW peakuuu. DeiiepBepku. MbUIbHbIE TY3bl-
pH, 0 4€M OHM MOTYT paccKas3aTh?

Texymmii KOHTPOJIb IO pa3aesIy: TECTUPOBAHUE, IPAKTHUECKas paboTa

Pa3nen 3. MerajLiibl M uX coeauHeHus — 12 yacos.

Tema 3.1. MeTa/ulbl U UX COCJUHEHUSA — CTONIKHE U AKTHBHbIE, TBEPAbIE
U MSATKHUe, AparouenHsie (1 gac).

Teopus: Metanbl B Tabnuie Menaeneea. CTpoeHHe aToMa Ha MPUMEPE
aToma MeTajuia.

IIpaxmuxa: ®U3ndecKknue 1 XUMAYECKUE CBOKCTBA METAJUIOB.

Tema 3.2. MeTasuiibl OCHOBHBIX Ipyni (2 yaca).

Teopus: CBolicTBa, CTPOEHHUE aTOMA.

IIpakmuka: OnbiTel ¢ Sn 1 Al

Tema 3.3. MeTausibl MOOOYHBIX rpymn (2 4ac).

Teopus: Menb, cepedpo, 30710TO, IIMHK. CBOMCTBA, CTPOEHUE aToMa.

IIpakmuka: Kakue metamibl ecTh B jamne HakanuBanus (W, Mo, N). Jlpa-
roueHHble Metaiuibl. Beinenenne Au u Ag. «KaccueB nypmnyp». BeipammnBanue
MOHOKpHUCTAIIIOB Menu. «JlepeBbs» [Tapanenbca u FOnurepa.

Tema 3.4. I'anbBann4eckue 3j1eMeHThI (1 4yac).

Teopus: Uctopust otkpbiThs. [londatue o ransBanuke. CocTaB U NMPUHIUIBI
pabOThI FaIbBAHUYECKUX DJIEMEHTOB.

llpaxmuxa: I3ydeHue coctaBa v MPUHIIMIA paOOThl Pa3IUYHbBIX JIEMEHTOB
MATAHUS.

Tema 3.5. YcrpoiicTBo 0aTtapeiiku (1 1ac).

Teopus: PaznoxeHue BOIbl Ha BOJOpPOoA U Kucinopod. CocTaB U MPUHLHUI
paboThI pa3IMYHBIX AIEMEHTOB MUTAHUS.

IIpakmuka: OnbITH ¢ OaTapeiKamH.

Tema 3.6. Koppo3ust MeTaJ10B (2 4aca).

Teopus: 1lpuunHbBI U TIOCIAEACTBUSI KOPPO3UU METAJJIOB. 3allUTa OT KOPPO-
3UMU.

IIpaxmuxa: ONBITHI 10 U3YYEHUIO KOPPO3UU METAIUIOB U 3aIIUTHI OT HEE.

Tema 3.7. Oco0eHHOCTH XKeje3a U coeuHeHUH kese3a. Marnerusm (1
qyac).

Teopus: Kene3nbiii Bek. XKene3zo Bokpyr Hac. CTENEHU OKHUCIICHUS JKeJe3a.
[TonssiTe MaraeTusma.

IIpakmuxa: KadecTBEeHHbIE peakuMM HAa MOHBI kenes3a. [lomydenune numpo-
dbopHoro xene3a. OnbITh, AEMOHCTPUPYIOIINE MAarHETHU3M.

Tema 3.8. Peakuuu coequHenuii xesne3a. Xumuueckasi paayra (2 yaca).

Teopusi: OCOOGHHOCTH COCTUHEHUH Keye3a U UX PEaKIIUi.

IIpakmuxa: ONBITBL MO MOJYYEHUIO PA3HOLBETHBIX COEAMHEHUN JKele3a.
XuMuueckas pajyra i XUuMU4eckuid cBeTodop.

Texkyuuii KOHTPOJIb 1O pa3aesy: TECTUPOBAHUE, TIPAKTHIECKas paboTa
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Pa3nen 4. Hemerauianl — 12 yacosB.

Tema 4.1. Cepa u ¢pocop — TUNIHYHBIE NPEACTABUTEIN HEMETAJLIOB (2
yaca).

Teopus: Coequnenus S u P. Xumnueckue cBoiicTBa coequHeHut S u P. An-
notpornus. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBONCTBA COCAMHEHUN CEpPBI U
dbocdopa.

Ilpakmuka: @enepBEpKU KAK IPUMEP TUIMYHOU  OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHON PEAKIIUM.

Tema 4.2. I'asiorensl. CxoacTBa u pasanuus (2 yaca).

Teopus: VicTopusi OTKPBITUS HEKOTOPBIX TaJOT€HOB. ['allOreHbl — OMacHbIE U
nosie3Hbie. Yem nmaxHeT mope? 3aueM opranusmy moxa?

IIpaxmuxa: ONBITHI 110 TOJTYYEHUIO TAJIOTEHOB.

Tema 4.3. OkHCINTEIBbHO-BOCCTAHOBUTE/IbHbIC peakUUu B OBITY U B
Jadoparopum (2 1aca).

IIpaxmuxa: BeiBelleHHE MATEH U MOTYYEHHE KPACOK. XUMUYECKHUE BYJIKAHBI.

Tema 4.4. 'eneTnuyeckasi CBsi3b HEOPraHM4YEeCKUX cCoeAMHEHNH (2 Yaca).

Teopus: OCHOBHBIE KJIaCChl HEOPraHUYECKUX BellecTB. CocTaBlieHUE LENO-
YEK MMPEBPAIICHUI HEOPTaHUYECKUX BEIIECTB.

Tema 4.5. MHOroo0pasue HeOpraHu4eCKuX XMMHUYECKHUX BelleCTB U pe-
akuui (2 yaca).

Teopus: Konbna Jluzeranra.

llpaxmuxa: TlpoBeneHUE CIOKHOM IEMH XUMUYECKUX PEAKIUU IS TOY-
yeHus kouen JImzeranra.

Tema 4.6. Oxkcuabl METAIJIOB U HEMETAJLUIOB (2 Yaca).

Teopus: Heopranmueckuid cuHTE3. ['eHeTMUECKas CBSI3b HEOPTraHUYECKHUX
COECIMHEHNH.

Ilpaxmuxa: IlonydyeHue u CBOMCTBA OKCHUJIOB.

Pa3znes 5. MHorooopasue oprann4eckux coeqnHeHnii — 12 yacos.

Tema 5.1. MHoroo0pa3sue coequnenuii yriepoaa (1 gac).

Teopus: Hedtb, HedTsaubie mnéHku. Pazpymenue mnénok. [ToBepxHOCcTHOE
HaTsDKEHHE. BOMpOCH! 3arpsi3HEHUs OKPYKAIOIIEH CPEIbI.

IIpaxmuxa: OnpeneneHue rajaoreHonpou3BoaHbiX. ['openne caxapa. IIpo-
JYKTHI TUTAHHUSL.

Tema 5.2. Oprannyeckue Bemectsa B npupoze (1 gac).

Teopus: benku, skupbl, yriaeBojbl, GepMEHTHI, TOPMOHBI, BATAMUHBI U TIPO-
JYKTHI UX TIPEBpaICHUH.

Ilpakmuxka: 1TpoCTbIE€ ONBITHI C OPraHUYECKMMU BELIECTBAMHU.

Tema 5.3. Mowmiue BemecTna (2 yaca).

Teopus: Mpina. CHHTETUYECKHE MOIOIIUE BEIIECTBRA.

llpaxmuxa: VI3roToBiieHNE MbLIA.

Tema 5.4. Kpaxmau u rioko3a (2 yaca).

Teopus: CtpoeHue, cocTaB, Ucnoyib3oBanue. L{BeTHbie peakuuu. Onpenene-
HUE TIIFOKO3BI.

14



Tema 5.5. Ananu3 u ouncrka Unaukaropsl. (4 yaca).

Teopus: VInaukaTopbl U3 NpupoHbIX MartepuanoB. CrocoObl pa3inueHus
cosnei. [lonyyenune n n3yuyeHue CBOWCTB.

IIpakmuxa: IIpUroToBIeHNE UHAUKATOPOB W3 MPUPOJHOTO CHIPhS. XpoMma-
Torpadust U SKCTPAKIUs. AHAIN3 CMECH COJICH.

Tema 5.6. Cnoco0b1 00HAPYKEHUSA KATHOHOB M AHMOHOB (2 4aca).

IIpakmuka: CriocoObl OOHAPYKEHUSI KATHOHOB U aHUOHOB.

Texkyuuii KOHTPOJIBb 1O pa3jesy: TCCTUPOBAHUE, TIPAKTHIECKas paboTa

Paznen 6. O61mii pa3ges — 6 4acos.

Tema 6.1. [Ipome:xxyTouHasi arrecTanus (2 yaca).

Teopus: lloBropenue u 0000IEeHNEe 3HaHMI 3a moayroaue. [IpoBeneHue
IIPOMEXKYTOYHOM arTecTauuu 3a nosyroaus. KoHTponp 3HaHMI M yMEHUM y4a-
LIMXCS 32 TOJIYTOAME.

Tema 6.2. TemaTuueckue meponpusitus (2 1aca).

IIpakxmuxka: IlonroroBka 1oKiana U MPe3eHTALMHU. Y4YacTHe B KOH(EPEHINH
«ITOUCK», obcyxaeHue pe3yabTaToB.

Tema 6.3. UToroBoe 3ansitue (2 yaca).

Htorosoe 3axitountenbHoe 3aHsATHE. [lonBeneHne UTOroB pabOTHI 3a TOA.
BriBoibI 110 paborTe.

Texkymuii KOHTPOJIb 1O pa3jesy: TECTUPOBAHUE, IPAKTUUECKas: paboTa

IIJIAHUPYEMBIE PE3YJIBTATBI

[Iporpamma obecrieunBaeT AOCTUKEHUE CIAEAYIOIIUX PE3YIHTATOB OCBOCHHUS
MPOrpamMMbl TOMOJHUTEIBHOTO 00Opa30BaHUsA:

IIpeameTHbIE:

[To okoH4YaHuK 00yUYEHUs IO IPOrpPaMMe yUaluecs:

— MOJIy4aT 3HaHUS O XUMUYECKOW HayKe Kak cepe 4eToBeueCKOn JesiTelb-
HOCTH, 00 3Tarnax e€ pa3BUTHUs, O €€ 3HAUMMOCTHU JJIsl pPa3BUTHUS IIUBUIIN3AIIHH;

— TOJIyYaT MPEJCTaBICHUE O CTPOCHUU aTOMa, HOHAX U MOJIEKYJaX, O Kilac-
cu(UKalMM HEOPraHWYECKUX COCIMHEHUN Ha KHUCJIOThI, OCHOBAHHUS U COJIU, 00
aHaJIN3€ U CUHTE3E;

— NpPUOOPETYT OCHOBHBIE HABBIKM MPAKTUYECKON pabOThl B JIabopaTopuH,
OyAyT BBINOJHATH MPOCTEUIINE JIabOpaTOPHbIE OMEpalui B COOTBETCTBUU C Ipa-
BUJIAMH TEXHUKHU 0€30ITaCHOCTH;

— OyayT BiafeTh 0a30BBHIM MOHSATUWHBIM aIMapaTOM: UMETh MPEACTABICHHE
O XMMHUYECKOM 3JIEMEHTE, BJIaJICHUE CUMBOJBHBIM SI3bIKOM XMMUU, 3HAHUE XUMHU-
YecKux GopMy;

— OynyT 3HaTh (pU3UYECKUE CBOWCTB 3HAKOMBIX BEIIECTB (arperaTHOE Co-
CTOSIHME, MPO3PAaYHOCTh, LIBET, 3aMax), MPU3HAKA XMMUYECKON peakuuu (U3MeHe-
HUE OKPACKH, BBITIAJICHUE 0CAJIKa, BBIJICIICHHUE Ta3a);

— OyAyT BBITIOJHATH MPOCTEUIITNE XUMHUYECKUE OTIBITHI TIO CJIOBECHOM U TEK-
CTOBOW MHCTPYKIIUY;
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— OyAyT yMETh CaMOCTOSITEJIBHO MPOBOJAUTH SKCIIEPUMEHTHI U BECTH HCCIIE-
JIOBATEJbCKYIO PabOTy B JJaOOpaTopuu;

— OyAyT yMeTh MOJIb30BaThCA XUMUYECKUMU (POPMYJIaMH U CAMOCTOSITEb-
HO BBITOJHSTH pacyeTHBIE MTPeoOpa3oBanus GopMysl, IPUMEHSITh UX JIJISl PEIICHUS
y4e€OHBIX XMMUYECKUX 3a7a4 U 3a/1a4, BOZHUKAIOIIMX B CMEKHBIX y4€OHBIX Mpea-
MeTax;

— NPOSIBAT MHTEPEC K COBPEMEHHBIM MPOOJIEMAM XMMHUHM U K HCCIEIO0Ba-
TeJILCKOM paboTe B 3TOM HAyYHOM 00J1aCTH;

— c(OopMHUPYIOT IPENICTABICHHUE O KPACOTE XMMHUYECKOTO IKCIIEPUMEHTA;

— pPa30BBIOT YYBCTBO OTBETCTBEHHOCTH IPU BBINOJHEHUH XUMHUYECKOIO
IKCMIEPUMEHTA, CUCTEMATH3UPYIOT CBOM 3HAHMS B OOJIACTH XMMHH, CO3JAAYT He-
oOxonuMyto 0aszy IS epexojia K yriryOnEéHHOMY W3YYEHUIO OTICIbHBIX Pa3ieioB
XUMUH;

— OyayT ymeTh paboTaTh ¢ XUMUYECKHM TEKCTOM (CTPYKTYpHpOBaHUE, W3-
BJIEUE€HHE HEOOXOAMMON MH(OPMaIK), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIIN
B YCTHOW M MMCBMEHHOW pe4M, MPUMEHAS XUMUYECKYI0 TEPMHHOJIOTHUIO U CUMBO-
JIMKY, WCIOJIb30BaTh PA3JIMYHBIE S3BIKM XWMHH (CIOBECHBIM, CHMBOJIUYECKHUH,
rpauyeckuii), 000CHOBBIBATh CYKICHHS, NMPOBOJUTH KiIacCU(PUKAIMIO, JTOKa3bl-
BaTh XUMUYECKUE YTBEPKIICHHUS,

MeTtanpeameTHbie:

B pe3ynbrare ycBOeHHs NpOrpaMmbl (POPMUPYIOTCS CIEAYIOIIME YHHUBEP-
caJibHbIE y4eOHbIE IeUCTBUS, cCOOTBETCTBYIoLME TpeboBanusam PI'OC:

PeryasituBubie YY/I:

— OmpeAeniaTb U GopMUPOBATh LIEJb AEATEIBHOCTH C MTOMOILBIO ME1arora;

— YYHUTBHCA BBICKA3bIBaTh CBOE IMPEATNOJIOKEHHE Ha OCHOBE pabOThHI C Mare-
puanoM;

— Y4YUThCS pabOTaTh MO MPEI0KEHHOMY ME€IaroroM IUIaHy;

ITo3naBaTeabHbie YY I:

— HaXOAMUTh OTBETHI HA BOMPOCHI B TEKCTE, rpaukax, CXxemax;

— JIenaTh BBIBOJIBI B pE3yJIbTaTe COBMECTHOM paboThI;

— mpeoOpa3oBbIBaTH HHPOPMAILIUIO U3 OJHON (HOPMBI B JIPYTYIO;

KommynukatuBubie YV /I

— 0(opMIIATH CBOM MBICTU B YCTHOW U TUCBMEHHOM (hOopME;

— YMETb CIyIIaTh U MOHUMATh Peub, PUKCUPOBATH KIIOUYEBBIE CIIOBA;

— JIOTOBapHBAThCS O IpaBUJIaX MOBEASHUS, coOmoaeHnn Th;

— Y4YUThCS paboTaTh B Mape, rpymnme (BbIIOJHATh POJib JUAEpa, UCTIOTHUTE-
).

JIn4HOCTHBIE:

— (opMHpYyETCsI TOTOBHOCTh K CAMOPA3BUTHIO U CaMOOOpPa30BaHUIO, UHTE-
PEC K MO3HAHUIO U K MPOBEICHUIO CAMOCTOSITEIIbHBIX UCCIICIOBAHUM;

— Pa3BUBAECTCS TOTOBHOCTH K COUUAIIBHOMY B3aUMOJAEHCTBUIO;

— Pa3BUBAETCS TOTOBHOCTh K KOMMYHUKAIIWH;
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— (opMHpyeTCS U Pa3BUBACTCS MOJIOKHUTEIIbHASI MOTHBAIUS K JajbHEHIIIe-
MY U3YUYEHUIO ECTECTBEHHBIX HAYK.
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I1. KOMILIEKC OPTAHU3ALIMOHHO - NEJATOI'MYECKHUX YCJIO-
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YCJIOBUSA PEAJIMZALIAU ITPOT'PAMMBI:

MartepuaJIbHO-TeXHHYECKOe o0ecneyeHne

[Tporpamma peanuzyercsa Ha 6aze MbOY «CII Ne28» kadunet xumuu Nel9.
U XUMHUYECKOH J1abopaTopHH, pacroJiararoieidl BceM HeoOXOIUMbBIM 000pyaoBa-
HUEM.

OcymiecTBiieHre y4eObHOro mporecca TpeOyeT HaIuuusl YKOMIUIEKTOBaHHO-
ro 00Opy/I0BaHMS JBYX THIOB — JA0OPATOPHOr0 000Py10BAHUS U TEXHUYECKHX
cpeacTB 00y4eHHUs.

K nepBoMy Tumy otHocATcs: — 1a00paTopHOE MOMEIIEHUE, 000PYJOBAaHHOE
TATOM, CTOJAMU JJIsS BBITIOJIHEHHS TIPAKTUYECKUX padOT, pAKOBUHOW; — CTaHIAPT-
HBI HA0Op XMMHUYECKUX PEAKTUBOB (KHCIOTHI, METOYU, OKCUIBI, COJH); — U3ME-
puTenbHbIe TPUOOPHI; — CTEKIIsIHHAasg W (papdopoBas mocyaa; — METaNIMYECKUe
IITATUBBI; — HarpeBaTeIbHbIe MPUOOPHI; — IEHTpU(]PYTra; — MarHUTHAsE MeIlaiKa; —
BEChI; — MUKPOCKOTI.

Ko BTOpOMY THUIY OTHOCSTCSI: — KOMIIBIOTEP C IPUHTEPOM, 1IUPpoBoOii dhoTo-
amnmapar.

NudopmanuonHoe u AUIaAKTHYECKOE 00ecIIeYeHue

Meroanueckue pa3pabOTKH MPAKTUYECKUX 3alaHuid, peKOMEHJauuu, 0asza
MCXOJIHBIX M300paKeHUH IS BHITIOJHEHUS 3a/IaHHM, 00pa3ilbl BHITIOJHEHHBIX pa-
0OT.

VY4eOHbIe TEKCTHI, MPE3CHTAIINN K TECOPETUIECKUM 3aHSATUSIM

KanposBoe obecnieuenne

[Iporpammy peasizyeTt meaaror JIOMOJHUTEILHOTO 00pa30BaHMs, UMEIOTITHIA
onbIT peann3anun JIOOII ecTecTBEeHHO-HAYYHOW HAIMPABICEHHOCTH, MPOILIEIIINN
KypChI OBBIIIEHUS KBaMpukauu mo npoduito nporpammbl. Ctax paboThHI meaa-
rora He MeHee 2 JIeT.
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OOPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

IIpomexyTouHas aTTecTanys U TEKYIIUU KOHTPOJIb MO3BOJISIOT ONPENEIINTD,
JOCTUTHYTHI JIM YYAaIIUMUCS IUIAHUPYEMBIE PE3yJIbTAThl, OCBOEHA JIX UMM IIPO-
rpamma.

[IpomexyTouHas aTTecTalurs U TEKYIIMH KOHTPOJIb 10 MPOTpaMMe «XHUMH-
yeckuit skcepuMeHT Ha 6aze MBOY «CIL Ne28» mpoBoAUTCS B COOTBETCTBUU C
«ITomoxeHnneM 0 MOpsAAKE TEKYIIEr0 KOHTPOJSA KA4eCTBA IMPOXOXKACHUS AOTOJIHHU-
TENbHBIX 0011€00pa30BaTENbHBIX MPOTPaMM, MIPOMEXKYTOUHOM aTTECTAlUH Iyda-
nuxcs» MBY 10 «CHOTy, yrBepkaeHHbI mpuka3zoM aupekropa ot 26.01.2021
Nell.

O:xupaemblie pe3yJbTaTbl 00y4eHHs 110 NPOIrpPaMMe OTCJIEKUBAIOTCHA B
pa3JH4YHbIX (popmax:

DopMbI ®opmbl  npoMe- | @PopMbl  AMArHo- | PopmMbl  AMATHO-
HAYAJIbHOM [HU- | 5KYTOYHON  JHA- | CTUKH  Pe3yJbTa- | CTUKH YYalluxcs
arHOCTHKH THOCTMKH TOB o0Opa3soBa- | o

TeJbHON JefATelIb- | UTOram peaaun3ia-
HOCTH 110 pasjae.ry 107071 06p33OBa-

TeJbHOM npo-
rpamMmm
Bxoomnout  xowu- | Temamuueckuti Texywuii koumponas | [Ilpomedxcymounast
MpoJib KOHMPOJb ammecmayus
CobGecenoBanne | Bemmonnenue He- | TectupoBanue, KoH- | TecTupoBaHue,
C ydJalmuMmucs B | OOJBIIMX MpaKTU- | TPOJbHAs paboTa IpaKTUYECKasl pa-
Hayaje roja YECKUX CaMOCTOSI- oora

TEJIbHBIX paboT

3HaHUA W YMEHUS TPOBEPSIOTCS MOCPEACTBOM BBIMOJHEHUS yUYAITMMHUCS
MPaKTUYECKUX PabOT B XMMHYECKOW slaboparopuu. B Teuenue ydeOHOro rojma
ydanfecst y4acTBYIOT B XUMHUECKHUX JUCTAHIIMOHHBIX U OYHBIX OJUMITHAIaX.

TeopeTuyeckre 3HaHUSA U NPAKTUYECKHME YMEHUS U HAaBbIKU OLl€HUBA-
I0TCS 110 TPeXOaIJIbHOW CUCTEME OT «3» J10 «5».

- 5 OanyoB - yyamuiicss OCBOMJI BeCb OOBEM 3HAHUM, MPETYCMOTPEHHBIX
POrpamMMoOi 3a KOHKPETHBIA MEPUO; CIElUaIbHble TEPMUHBI YIOTPEOISIET 0CO-
3HAHHO U B MOJHOM COOTBETCTBUU C UX COJEP>KAHHEM; IMOJHOCTHIO OBJIAJIEN yMe-
HUSMHA W HaBbIKaMHU, TPEITYCMOTPEHHBIMU MPOTPaMMON 32 KOHKPETHBIN MEPUOT;
paboTaer ¢ 000pYyIOBaHHEM CAMOCTOSATEIbHO, HE MCHBITHIBAET OCOOBIX TPYIHO-
CTEH;

- 4 Gamna— 00bEM YCBOEHHBIX YMEHHM M HAaBBIKOB YYaIl[ErOCS COCTaBIISIET
90-70%; ydamuiics coueTaeT CIeHaTIbHYI0 TEPMHHOJIOTHIO C OBITOBOM; paboTaeT
c 000pyJIOBaHMEM MPHU yYaCTHH I€Jarora; B OCHOBHOM, BBHITIOJHSET 3aJaHus Ha
OCHOBE 00pa3Iia;

- 3 Gayta - yyamuiicst opianen 6osiee 50% oObEma 3HAHWM, YMEHUU U
HABBIKOB, NMPEIYCMOTPEHHBIX MPOTrpaMMOil; peOEHOK TII0X0 OPUEHTUPYETCS B CIie-
MAJbHBIX TEPMHUHAX; UCIIBITHIBAET CEPbE3HBIE 3aTPYAHEHUS MpU padoTe ¢ 00opy-
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JOBaHHUCM, B COCTOSHHH BBIIIOJHATH JINIIb HpOCTCﬁIHHG IMPAaKTHYCCKUC 3adaHUsA
rnegarora.
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XapakTepuCTHKA OIIEHOYHBIX MATEPUAJIOB
IlepeyeHb IMATHOCTHYECKOT0 HHCTPYMEHTAPHS Il OCYIIECTBJIEHUS MOHMTOPUHIA IOCTHKEHUS YYAIIUMUCS IJIAHUPYe-
MBIX pe3yJIbTaTOB

JInyHOCTHBIE PE3yNbTATHI

[Inanupyembie Kpurepuu ®opMbl MOIBEACHUS Jnarnoctuueckuii ®dopwmsl puKca-
pe3yNbTaThl OLICHUBAHUS WTOTOB pealn3aluu WHCTPYMEHTapUid IIUU U OTCIICKU-
U TI0Ka3aTesn porpamMmm (popmbL, METOBL, BaHUS pe3yJib-
Bunsl koH- JIMAarHOCTHKA) Tarta
TpoJIsi/aTTecTaluu
CdopmupoBana roToBHOCTb K | J/[uHAMUKA yPOBHS CIIOCOOHOCTH K camopa3- | AuketupoBanue aBa | Ouenka cnoco6no- | Kapra nmunocrt-

CaMOpa3BUTHIO M €amoo0pa- | pyruro u caM000pa30BaHHIO pa3a B roj: B CEHTSA0- | CTH K CAMOPA3BHUTHIO | HOTO POCTa
30BaHUIO pe ¥ B Mae ¥ CaMOOOPa30BaHUIO | YYALIHUXCS
(Anapees B.I.)
['OTOBHOCTH K CONMANILHOMY | -y4acTHE B 00CYXKICHUU B teuenue yueGHOTO Habmonenue Kapra nuunoct-
B3aUMO/ICHCTBUIO -YMEHUE JI0r0BapUBaThCs roJla Ha 3aHITHX, HOT'O pOCTa
-B3aMMO/JICHCTBOBATh YBAKUTEIBHO MEPOINPUATHSIIX y4Yaluxcs
-BBICJIYIIMBATh U IPUHUMATh UYKUE MHEHUS
-TOTOBHOCTH OpaTh Ha ce0sl OTBETCTBEH-
HOCTb 3a 001K pe3ynbTar
-KOOPAWHALMS CBOUX JEHUCTBUH C AEHUCTBU-
SIMH IPYTUX YWICHOB KOMaH/Ibl, TOTOBHOCTb
MIOMOYb UM
I'oToBHOCTH K KOMMYHUKaMK | -OTCYTCTBUE cTpaxa Mpu BCTyIUIeHHH B | B Tedenue yueGHOTrO Habmonenue Kapra nuunoct-
KOMMYHHUKAIUIO rojia Ha 3aHATHSX, HOT'O pocTa
-UnunuupoBanne KOMMyHUKAIIMH MEPOTIPUITHSIX yYaInuxcs
-['0TOBHOCTB OTBETUTH HA UY>KOW BOIIPOC
-['0TOBHOCTH 33/1aTh BOIIPOC
¢dbopMupoBaTh UM pa3BUTh MO- | | — OYEHDb BBHICOKHI YPOBEHb MOTHBAIIHH C B teuenne yueGHOTO M.P.I'un30ypr Kapra nuunoct-
JIO)KUTEIIbHYI0O MOTHBAIMIO K | BRIPAXKEHHBIM JJUYHOCTHBIM CMBICIIOM, TIpe- rojia Ha 3aHATHIX, «M3yuenue yueOHOM HOT'O pocTa
nanbHEeNIemMy M3YYCHHIO | 00JIa/laHueM TO3HABATEeNbHBIX U BHYTPEH- MEPONPUATHSIX MOTHBALIUN. yyaluxcs
€CTECTBEHHBIX HAYK; HUX MOTHBOB, CTPEMJICHHEM K YCIIEXY; MoaudurupoBan-

Il — BBICOKHIT ypOBEHb MOTHBAIIHH;

Il —cpennuit ypoBeHb MOTHBAIUY;

IV — cHMXXEHHBIH YPOBEHb MOTHBAIINH;

V — HU3KUI ypOBEHb MOTHBAIIMH C BhIpa-
KEHHBIM OTCYTCTBHEM JIMYHOCTHOT'O CMBIC-

HBIIl BApUAHT aHKe-
TbI IIKOJILHOMH MOTH-
BallUu




Jia.

Perynarusueie YV /| orpenenats U GpopMUpOBaThH ENb JesATeNb- | B TeueHne yueOHOro Habmonenue Kapra nuunocr-
HOCTH C IIOMONIBIO IIe/Iarora; rojia Ha 3aHATHUIX, HOro pocra
YUHUTBhCS BBICKA3bIBATH CBOEC MPEIMOIOKE- MEPOIPHSITUSIIX yHammxest
_ HUE Ha OCHOBE pabOThI C MaTepUAIIOM;
g YUUThCS paboTaTh MO MPEATIOKEHHOMY Tie-
& JIarorom Iiany
=
> | [loznaBarenpubie VY /| HaxOJUTh OTBETHl HA BOIPOCH B TEKCTe, | B Teuenue yueOHOrO Habmonenue Kapra nuunoct-
S rpadukax, cxemax; roJjia Ha 3aHATHSX, HOT'O pocTa
2 JieJIaTh BBIBOJABI B PE3YJbTAaTE COBMECTHOMN MEPOTIPUITHSIX y4YaIuxcs
& paboThL;
2 peoOpa3oBEIBaTh MHPOPMAIUIO U3 OJHOMN
g (hOpMBI B IpYTyIO
s | Kommynukatusabie VY [ oOpMIIATH CBOM MBICIH B YCTHOW M MUCh- | B TedeHue yueOGHOTO Habmonenue Kapra smunoct-
é’ MEHHOH (popme; roja Ha 3aHATUsAX, HOTO poCTa
YyMETh CIyIIaTh M IIOHUMATh pedb, (QUKCHU- MEPOIPHUATHUIX yqamunxes
pOBaTh KJIIOUEBBIE CIIOBA;
JIOTOBApUBAThCS O MpaBWIaX MOBEIACHUS,
coomoaenuu Th
MoJlydaT 3HAHUS O TMpowuc- | 5 0anioB — 3HAIOT UCTOPUIO BOSHUKHOBEeHUS | Tekymmii konTponb mo | TectupoBanue, mpak- | KypHan ydeta
XOXKJIEHUU U PA3BUTHU XMMH- | HAYKH, HA3bIBAIOT BBIJIAIOIIMXCSA YICHBIX paznenam «BseneHue. THYecKas padoTa paboThI eaaro-
= | YECKOM Hayke Kak cdepe 4e- | XHMUKOB, MOT'YT IPUBECTH IIPUMEPBI BKIIa 2 [Ipeamer xumus» ra
CE JIOBEYECKOM  JIEATENIBHOCTH, | TUX YUEHBIX. IIpomexyTOuHBIN KOH-
2 | 00 oramax e€ pasBuTHs, O €€ | 4 OasIa - 3HAIOT HEKOTOPBIE BEXH UCTOPUH TPOJIb
5 3HQUUMOCTU IS Pa3BUTHS | BOSHUKHOBEHHUS HAYKH, Ha3bIBAIOT HEKOTO-
S | IMBUJIM3ALUU PBIX BBIJAIOLIUXCS YYEHBIX XUMHUKOB
% 3 Gayuta — TpeOyeTcst TOMOIIb TTearora win
% HaBOJISIUE BOIPOCHI
2 | momywar mpeiCTaBiIeHHE O | 5 GAIOB — 3HAKOT M YNOTPEOISAIOT pa- Texynmii KoHTpoJIb 10 | TectupoBanue, npak- | KypHan ydera
8. | cTpoenun aroma, MOHAX U | BUIBLHO IOHSTHS, MOTYT KIacCu()MIMpPOBATh | paszenam «BseneHue. TUYecKas pabora, paboTsI ieaaro-
a MOJIEKyJIaX, O Kiaccu(uKa- | BELIECTBa; [penmer xumus» ra
MM HEOPTaHWYECKUX coenu- | 4 Oama - 3HaI0T HEKOTOPbIE MOHSATHS, J10- [TpomexyTOuHbIi KOH-
HEHUI Ha KHUCJIOTHI, OCHOBA- | MyCKAaIOT HE3HAUUTEIbHbIE OIIMOKHU NpHU TPOJIb
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HHUA KU COJIH, 00 aHammze Hu
CHUHTC3C

KJIacCU(PUKAIHH
3 6ayma — TpedyeTcs MOMOIIb Melarora uiu
HABOJISIIIINE BOITPOCHI

MPUOOPETYT OCHOBHBIC HABBI- | 5 0AIOB — 3HAIOT U MPABUIILHO HCIIONIB3Y- Texynmii KoHTpoJIb 110 | TectupoBaHue, npak- | KypHan ydera
KU TPaKTUYeCKOW padOThl B | IOT PEaKTUBBI U MPUOOPHI, MOTYT CAMOCTOS- pazzaenam «Xumuye- TUYecKas pabora, paboThI eaaro-
naboparopun, OyIyT BBINOJI- | TEILHO OPTraHU30BATH OIBIT CKHE PEaKIIUID» ra
HATH mpocTeiiiue abopa- | 4 Oama - 3HAIOT U MPaBMWIIBHO UCTIOIB3YIOT | [IpomexyrouHslii KOH-
TOPHBIE OIEPAIMH B COOTBET- | SMU30AMYECKH, HE PETYISIPHO TPOJIb
CTBUM C INpaBWIaMHM TEXHHUKH | 3 Oaia — TpeGyeTcs moMoulb Meiarora uiu
0e30nmacHOCTH HABOJISIIIINE BOITPOCHI
OydyT 3HaTh CTapUHHBIE IKC- | 5 OAJIOB — 3HAIOT U MPABUIBHO UCIIOJB3Y- Texymuit koutpors o | TectupoBanue, npak- | JKypHain yuera
MIEPUMEHT U BJIaJICTh 0A30BBIM | FOT, MOTYT COCTaBIISATH (hOPMYITY XUMUYEC- pazaenam «Xumide- TUYECKas paboTa, paboThI TIeaaro-
MOHSITHUHHBIM anmnapaToM: | CKOM peakuuu CKHE PEaKIIUI» ra
2 | UMeTh TpeICTaBIeHHE O XH- | 4 6aiia - 3HAIOT U IPABHIBHO MCIIONB3YIOT | IIpOMEKYTOUHBII KOH-
§ MHUYECKOM 3JIEMEHTEe, BIajie- | SMU30JAUUYECKU, HE PETYISIPHO TPOJIb
S | HI€ CHMBOJBHBIM SI3BIKOM | 3 Oaiuia — TpeOyeTcs TOMOIIb TIearora nin
g XUMHH, 3HAHHE XUMHYECKHX | HaBOMSILIKE BOMPOCHI
o | Gopmyn
é OyayT 3HaTh (¢usnyeckue | 5 6aIOB — 3HAIOT U MPABUIBHO UCIIONB3Y- Texymmit kontpors o | TectupoBanue, npak- | JKypHan yuera
S | CBOWCTB 3HAKOMBIX BEIIECTB | FOT, MOTYT PAcCKa3aTh U ONKUCATh PE3YJIbTAT | pasjenam «MeTamibl u THYecKas pabora, paboThI egaro-
o | (arperatHoe COCTOSIHHE, MPO- | XUMHUYECKOM PEaKIuK UX coeMHeHus», «He- ra
é’f 3pavHOCTh, IBET, 3amax), npu- | 4 0aia - 3HAIOT U MPaBWIBHO UCTIOIB3YIOT MeTaJTbDy
3HAKU XHUMHUYECKOW peaKluu | SIU30JAUYECKHU, HE PETYISIPHO [TpoMeKyTOUHBII KOH-
(M3MeHEeHHe OKpacKu, BhIMa- | 3 Oaiia — TpedyeTcs MOMOIIb Meaarora win TPOJIb
JIeHHEe OcCajJKa, BBIJCICHNUE | HABOASIINE BOMIPOCHI
rasa)
HAyYUTh  BBINONHATH MPO- | 5 OaNIOB — 3HAIOT U MPABWIILHO BBRIMONHAIOT | Tekymmii koHTponb mo | TectupoBanwue, mpak- | KypHan ydeta
CTEHUIIINEe XMMUYECKUE OMBITHI | 4 Oajia - 3HAIOT W MPABWIBHO BEIIOJIHAIOT | paszaenam «MHorooopa- TUYeCKas padoTa, paboTHI Ieaaro-
MO0 CJOBECHON M TEKCTOBOMW | SMU30AMYECKU, HE PETYISIPHO 3U€ OpPraHMIeCKUX CO- ra
WHCTPYKIUU 3 Gaya — TpedyeTcst MOMOIIb Tefarora uiu €IMHEHUIN
HaBOJISIIIIE BOTIPOCHI [TpomMeKyTOUHBII KOH-
TPOJIb
o, | CAMOCTOSITENILHO  MPOBOJUTH | 5 0aIOB — 3HAIOT U MPABWIILHO BBIMONHSIOT | Tekymmii koHTponb mo | TectupoBanue, mpak- | YKypHan ydeta
= SKCIIEPUMEHTBl W BECTH WC- | 4 Oajuia - 3HAIOT W MPABUIIHHO BBITIOIHSIIOT pazzienam B TCUCHUN THYeCKas paboTa paboTHI megaro-
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CIIEJIOBATENbCKYI0 PpaldOTy B | AMH30JIMYECKHU, HE PETYISIPHO Bcero o0yuenus, [1po- ra
naboparopun 3 6amra — TpedyeTcs MOMOIIh MeJarora Wi | MeKYTOYHBINA KOHTPOITb

HABOJSIIKE BOIPOCHI
MOJIb30BAaThCA XUMUYECKUMH | 5 0aJUIOB — 3HAIOT U MPABWIIBHO BBIMOJIHSIOT | Tekymmil KoHTposb o | TectupoBanue, npak- | KypHai yuera
dbopMylnaMu U CaMOCTOSITENb- | pacyeTHbIE Mpeodpa3zoBaHus GopMyI pazzienam B TeUEHUU THYecKas pabora paboThI eaaro-
HO BBINOJHATH pacueTHble | 4 Oamia - 3HaIOT U PAaBUIBHO BBINOIHIIOT BCEro 00y4eHus ra
npeoOpa3oBaHus dbopMyI, | AMU30AUYECKH, HE PETYISIPHO [TpomMeKyTOUHBII KOH-
OPUMEHATh WX JIs pemeHus | 3 6amia — TpedyeTcs HOMOIIb MeJarora uiu TPOJIb
y4eOHBIX XMMHUYECKHX 3ajau | HaBOASIIKE BOMPOCHI
U 3a7a4y, BO3HUKAIOLIUX B
CMEKHBIX Y4eOHBIX IpeaMe-
Tax
pa3BUBaTh HMHTEpPEC K COBpe- | 5 6aIOB — caMOCTOSATENBHO U3YUalOT, Ha 3ansTusix u mepo- [Noprdomuo pador Kypuan yuera
MEHHBIM Npo0JeMaM XUMHUU U | HaXOJAT HHPOPMALUIO, IPOSIBIISIIOT JKeja- HPUSTHSX paboThI megaro-
K HCCIIEeIOBATeNbCKON paboTe | HUE K UCCIIEIOBATEIbCKOM 1eATeIbHOCTH ra
B 9TOW Hay4yHOU 00J1aCTH; 4 Gana —BBIIOJIHSAIOT 110 33/IaHUIO IeJarora

3 Gaina — oTKa3bIBaeTCsa OT UCCIEI0BaAHUS
(dbopmMHpOBaTh MpeJICTaBICHUE
0 KpacoTe XUMHUYECKOIO JKC-
IIEpUMEHTA
CUCTEMAaTHU3UPOBATh CBOM | paboOTaeT C XUMUYECKUM TEKCTOM, TOUHO U Ha 3ansTusix u mepo- HaGmonenue Kapra nuunocr-

3HAaHUA B 00JIACTU XUMHH, CO-
31aBaTh HEOOXOaUMYyK0 0azy
Ui iepexoja K yrayon€HHo-
MYy HU3Y4YCHUTIO OTACIIbHBIX
pa3aenoB XUMHUU

IPaMOTHO BbIpa)kaTh CBOM MBICIIH B YCTHOM
Y TIMCbMEHHOH peyuH, TPUMEHSS XUMUYe-
CKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, HC-
10JIb30BATh Pa3IMUHbIE A3BIKM XUMUH,
00OCHOBBIBATh CY)KJEHUS, IPOBOJUTH KJIac-
cuduKalnio, JOKa3bIBaTh XUMHUYECKHE
YTBEPKICHHUS

MpUATUAX

HOI'0 pocTa
yYaInuxcs
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METOINYECKOE OBECIIEYEHUE

@opMBI 3aHATHN OMNPEACISIIOTCA TEM, YTO MPOTPaMMa HMEET MpPEeUuMylIe-
CTBEHHO €CTECTBCHHOHAYYHYIO HANPABICHHOCTH C 3JIEMEHTAMH XYI0XKECTBEHHO-
ACTETUYECKON HAMPaBICHHOCTH. 3aHATHS MPOXOIAT B BUJE JICKIUH, Oecen, 1abo-
paTOpPHBIX 3aHATHH, MPAKTHKYMOB, a Takke B (OpME BHUKTOPHH, KOHKYPCOB,
MPa3JHUKOB.

Bo BpeMs 3aHATUI JE€TH MOJYYAOT TEOPETUUECKNE 3HAHUS, KOTOPBIE 3aTEM
MOJKPEIUIAIOT MNpakTHuecko padoroit. Ilemaror ocyiecTBisieT HEOOXOAUMYIO
MOAACPKKY U KOHTPOJIb BO BPEMSI BCErO 3aHATHS. 3aBEPIICHUE KAXKJIOM TEMBI CO-
MPOBOXKJAETCSI UTEHUEM COOOIIEHUH, MOATOTOBICHHBIX YYaIIMMHUCS, JEMOHCTpa-
nued onbIToB. OTMBITHI, SBISIOMIMECS OOIIEU3BECTHBIMU WM TPUBHAIBHBIMU,
TOJIbKO YIOMUHAIOTCSA B y4eOHO-TEMaTUYECKOM ILJIaHE U JIETKO MOTYT OBITh 3aMe-
HEHBbI JIPYTUMH B 3aBHCHUMOCTH OT OO€cCleueHHUs J1abopaTOpuu peakTHUBaAMU WU
VHBEHTApEM.

Ocoboe BHUMaHKE BO BpeMs MPOBEJCHUSI 3aHATUM YACISIETCS CTPOTOMY CO-
OJIFOZICHUIO MPaBUJI pabOThl U TEXHUKU OE30MACHOCTH B XUMHYECKOW Jaboparo-
pun. Kaxmaoe 3aHatre, 0COOCHHO B Hayaje roja, COASPKHUT pa3BICKATEIbHBIM U
UTPOBOM 3JIEMEHTHI (OMBIT, HUHTEPECHBIC 3a/1aud WJIM 3aHUMAaTEeIbHbIE paccKasbl O
XUMHKaX U UX OTKpBITHs). B TedeHne oOydeHUs JOCTATOUYHO YacTO MPOBOISATCS
KOHKYPChI U BUKTOPUHBI. TakuMm 00pa3zoM, 00ecrieYMBaETCs YBJICKATEIbHOCTh I0-
Jlayd MaTepUalIa, COAEPKAHUE KOTOPOTrO HOCUT ONEPEKAIOUIUN 110 OTHOLICHUIO K
OCHOBHBIM IIKOJIbHBIM JUCIUIIMHAM XapakTep. KpoMe Toro, Ha HEKOTOpBIX 3aHs-
THUSIX Y4alllMecsl BBINOJHSIIOT 3aHUMATENIbHBIEC OIBITHI, KOTOPbIE OHU CaMOCTOS-
TeJIHHO HAIUIM B KHUTAaX win MHTepHeTe. Takas MeToanka o0ecrneynBaeT TOCTYII-
HOCTb BOCIIPUSATHS JOCTATOYHO CIIOXKHBIX TEM M BONPOCOB. B mociiennee BpeMs B
CBSI3U C IMAJICHUEM MHTEpPECAa K €CTECTBEHHOHAYYHBIM JUCUUIUIMHAM HA 3aHATHSIX
OoJIbllle BpEMEHU yaeNseTcsi BorpocaM (usuku, ouosioruu, 3xonoruud. K koHiy
rojia yyanuMmcsl ipejjiaraetcsi monpoOoBaTh CBOM CHUJIBI B BBITIOJIHEHUU MTPOEKTHO-
UCCIIEIOBATENbCKOM padOThl M MOJATOTOBUTH JA0KIad. Bcé 3To ciocoOcTBYyeT op-
MHUPOBAHUIO TBOPUYECKOM, 00pa30BaHHOM, AKTUBHOM JINYHOCTH.

['maBHBI METOONOTMYECKUN NMPHUHLMII NMPENOJAABAHUA — OCBOEHHUE 3aKO-
HOMEpPHOCTEH pabOThl C XMMUUYECKUMHU BellecTBaMu. B mpoBeeHnn 3aHITHI HC-
MOJIB3YIOTCS CIIEAYIOIIUE METOAbl 00yUYeHHusl — CJIOBECHBIM M HATJISIAHBIN, UHOU-
BUJIyaJIbHBIA M TpynmoBou. becema, camocTodrenbHas padoTa, aHaINU3, TOWCKH,
WCCJIEIOBAHMUSI, MPAKTUUECKas paboTa, XUMUYECKUN IKCTICPUMEHT.

Urposoe Havasio — (mourpaeM BO B3POCIIbIX) OCHOBA BCEX YIPaXKHEHUU U
3aJlaHdi, MPETYCMOTPEHHBIX MPOTPAMMON. DTO YBETUYHBAET 00BEM U3ydaeMOro
MaTepuaia U CHIKAET yTOMIIIEMOCTh AeTel. J[aéT BbIXo ] M30BITOUHON SHEPTHH U
MOMOTAeT JIETSIM pealn30BaTh MHCTHHKT Nojapakanus. OHa moJie3Ha JJis TPEHU-
POBKH HaBBIKOB, HEOOXOMMBIX B pa3HbIX Aenax. M nmpenocraBisieT y10BIECTBOPATH
NOTPEOHOCTh B OTIbIXE W paspsake. Uepe3 Urpy peanusyercs CTpEMIIEHHE K CO-
nepuuyecTBy. KoMneHcupyroTcst BpeHble MOOYKICHUSI U HEBBITIOJHUMBIE B pe-
aNbHOM JKU3HU JKeJaHWsl. J[eTW UCHBITHIBAIOT MOTPEOHOCTh B Urpe. B urpe xe
bOpMUPYIOTCS X CTETUUECKHE 3aITPOCHI.



IIpu peasm3anum NporpaMMsbl HCIOJIb3YIOTCS CJIEYIOIHE METOAbI:

— 00BACHUMENLHO-ULTIOCMPAmMuHbIll (00s3aTeIbHas TEOPETUUYECKAs YacTh,
paboTa ¢ WLTIOCTPATUBHBIMU MaTe€pUaaMH, COCTABIICHUE MPAKTUYECKUX 3aJIaHUI )

— npobaemublii (MPOOJIEMHOE U3JI0KEHHUE MaTepualia pU U3y4eHUH BOIIPO-
COB 3KOJIOTMH, Hay4YHOW 3THUKH, IIPU aHAIM3€ MEPCIEKTUBHBIX HAPABICHUHA pa3-
BUTHSI HAYKH);

— npaxmuyeckuu (00s13aTeNbHBIE MTPAKTUYECKHE PAaOOThl HAa Ka)KIOM 3aHs-
TUH);

— OesamenvbHocmubll (BBEIICHUE WHIUBUIYAIbHBIX 3aJaHUMl M CaMOCTOS-
TEIbHON PaOOTHI C IUTEPATYpPOH, ydacTe ydaluxcs B KOH(EPEHIMIX U IKCKYP-
CUSIX).

IIpu peanu3zanum NporpaMMsbl HCHOJIb3YIOTCH CJeIYIOIHE TEXHOJIOTHN:

— WUIPOBBIE TEXHOJIOTHH;

— TNPOEKTHAsl TEXHOJIOTHS;

— TEXHOJIOTHUS POOJIEMHOr0 00yUYEeHMS;

— 3JI0pOBhecOEperaroie TeXHOJIOTUY;

— WKT-texHonoruu;

— TEXHOJIOTHUS Pa3BUTHSI KPUTUYECKOTO MBIIIICHUS;

— TEXHOJIOTHUS pa3BUBAIOLIETO 00YUYCHMUS;

— TPYNIOBBIC TEXHOJIOTHH;

— TEXHOJIOTUU YPOBHEBOU AH(dhepeHInanuu.

JAupakTuyecKud MaTepuall.

VYyebHast 1 MeTOUYECKas TUTEPATYPA 1O KypCy;
[Ipesentanuu 1 BU1€0(UIBLMBI IO BCEM TEMaM Kypca;
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