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IHosicHuTeALHAA 3aNINCKA

HpozpaMJua umeem ecmeCmeeHHoO — HayuHy HanpaejileHHocCHlb.

Peanu&’auuﬂ npozcpammosl ocyuiecmesiaemcia C UCROJIb306anuem cpedcms oﬁyuenuﬂ u
eocnumanus l[eumpa «Touka pocma)).

AKTYyaJbHOCTb MPOTrPaMMBbL

XAMHsST — Hay4dHas AUCLUIUIMHA, PA3BHUBAIOLIas YMEHHE JIOTMYECKU MBICIUTh, BUIETH
KOJIMYECTBEHHYIO CTOPOHY IIpenMeTa (BElIecTBa) W SBICHHIA, JEJIaTh BBIBOIABI M OOOOIICHHS.
Oco0eHHOCTBIO TaHHOM MPOTrpamMMbl SBISETCS TO, YTO B HEM OCYIIECTBISETCS MPOMeIeBTUYECKAs
MOATOTOBKA JJI U3yYEHHUs XUMUU B MEPCHEKTUBE Ha MOBBILICHHOM WM YIIIyOJIEHHOM YpPOBHSX,
BO3MOXXHOCTh TO3HAKOMUTHCS C BBOJHBIMHU pa3ieliaMu; OOydYaroluecs, KOTOPBIC IMPOSIBUIH
TIOBBILICHHBIA MHTEPEC K TEM WJIM WHBIM Te€MaM, MOTYT MpPH MOMOIIM WHANBUAYAIbHON y4eOHO-
WCCIIEIOBATENILCKOW pabOTHl O3HAKOMHUTHCS C MaTepUaoOM, KOTOPBIH BOOOIE HE HM3y4yaeTcs B
LIKOJIBHOW IpOorpamMme.

[IporpaMmMy OTIWMYAET M 3CTETUUYECKHUI aCTIEKT, YPE3BbIYAMHO BaXKHBIN i1 (opMUpOBaHUS
MHTEJJIEKTYyaJIbHOTO TOTEHIMaNna 00y4arolMXcs, Pa3BUTHS HMX I103HABATEIbHBIX HMHTEPECOB U
TBOPYECKOIN aKTUBHOCTH, MOCKOJIBKY IPAMOTHO MOCTABJICHHBIE XUMUYECKUE IKCIIEPUMEHTBI MOTYT
OBITh OIIEHEHBl U C ACTETUYECKOW Touku 3peHus. OO0 3TOM TOBOPST, HANPUMEDP, UCTOPUUYECKUE
Ha3BaHMsI YKCIIEPUMEHTOB: «aepeBo KOmurepay, «3010TOM T0XKIb», «TPo3a B MPOOUPKE», «3UMHHIMA
cag», «ByJKaH Ha cToie» M T. JA. B comepxkaHum nporpaMmbl OTpaXEHA HUCTOPHS
XHMUU 1 OHOTpadiu BETMKUX YIEHBIX, C JCATSIBHOCTHIO KOTOPBIX CBSI3aHBI T€ WK
WHBIE OTKPBITUS. Ha 3aHATHSX IMPOKO WCIIOJIB3YETCsl HATJISHBIN Matepual,
BO3MO>KHOCTH HOBBIX HH(OPMAIIMOHHBIX TEXHOJIIOTHH U TEXHHUYECKHX CPEACTB 00yUeHHUS B TIOKa3e
(parMeHTOB ~ WCTOPHUM CTAaHOBJICHWS M Pa3BUTHA XUMUM  Kak  Hayku. ComepKaHue  3aHATHHA
HaIpaBJI€HO HA OCBOCHHE XUMHUYECKOM TEPMUHOJIOIMH, KOTOpash HCHONb3YeTCs Uil PpELICHUs
3aHUMATENIFHBIX 3a/1a4, KOTOpbIE BIOCIEACTBUM MOMOIYT pedATaM NpPUHMMATh ydacTHE B HUIpax,
KOHKYpcax, OuMITMaiax. JJaHHbI Kypc OCYIIECTBIISET YIeOHO-TIPAKTHUECKOE 3HAKOMCTBO CO MHOTUMH
pa3zienaMu XMMUH, YIOBJIETBOPSIET MMO3HABATENbHBIN MHTEpeC K mpobieMaMm JaHHOW TOYHOM HaYKH,
pa3BHUBaET KPyro3op, yriryOiseT 3HaHus B TaHHOW HAYYHOW TUCIIUITIAHE.

HoBu3Ha 3akit04aeTcs B TOM, YTO MHOTHE BOTIPOCH XMMHH HEPA3PHIBHO CBSI3aHBI ¢ PU3UKOM,
OMOJIOTHEW W SKOJIOTHEH, M 00pa30BaHHOMY YEJIOBEKY, YeM Obl OH HE 3aHUMAJCS B Oyaymiem,
MOJIE3HO WX 3HaTh. [103TOMY B JaHHOW 00pa3oBaTEIBHON MPOrpaMMe Pearn3yeTcsi CHHTETHIEeCKUN
MOAXOJ K eCTECTBEHHOHAy4YHOMY OOpa30BaHUIO, KOTOPBI MO3BOJISIET, C OJHOM CTOPOHBI,
c(hOopMHUPOBAThH 1IETOCTHOE MPEJCTABICHUE O MUPE, a, C IPYrol CTOPOHBI, OOJETYUTh MOHUMAaHUE
CJIOKHBIX XUMUYECKUX TTPOOIIEM.

Ilenarornueckasi nejiecooOpasHocTb. Kak M3BECTHO, XUMHUSL CUUTAETCA B LIKOJIE OJTHUM M3
CaMbIX CIIOKHBIX MPEIMETOB U BBI3bIBAET Y MHOTUX IIKOJbHUKOB HEIOMOHUMAHUE U HEMPHUSITHE C
MIEPBOTO roj1a O0yUCHUSI.

Cpeau mpuUYMH TaKOTrO BOCHPHUATHS MPEAMETa MOXHO Ha3BaTh HEOMPABAAHHO OOJBIION
00BEM U AKJIEKTUYHOCTh YUeOHOr0 MaTepualia B IIKOJIbHBIX IPOrpaMMax, a TAK)KEe HEIOCTATOUHYIO
MOTHUBHUPOBAHHOCTH AETEH K U3YUEHUIO XUMUHU.

Kpome Toro, B mocneanue roapl HabIIOJaeTCsl COKpAIllEHUE YacoB, OTBOJUMBIX HA XHUMHIO.
Jlaneko He s BceX JEeTel XMMHs CTaHeT Oynyiied mpodeccueid, mo3ToMy MHTEpEC K MPeaMeETy



MajaeT, Kak TOJIbKO BO3ZHUKAIOT CII0KHOCTH B TOHMMAHHUH T€X WU UHBIX TEM, TPYIHOCTH B PEIICHUH
3a1a4, MpoOyieMbl MpU TpoBeAeHHH JTabopaTopHbIX pPadoT. LIIKOIBPHUKKM YacTO CUYUTAIOT, YTO
XUMUYECKasi TEOPHS CyXa U 3aIyTaHa.

CosepiieHHO WHasi no3uiust Gopmupyercst y peO€HKa mpu BO3HUKHOBEHHUH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3YUYEHHUH MPEAMETA.

JlarHast oOpasoBaTebHAsl MPOrpaMMa OPHEHTHPOBAHA HA TO, YTOOBI MHTEPEC K XHMHH
BO3HUK M 3aKpenuics Oiaronapsi UCMOJIb30BaHUIO B 00YUEHUH HCCIIEI0BATENbCKOTO MOAX0Aa, IpU
KOTOPOM JETH TOCTUTAIOT MpeIMET XUMHUH depe3 COOCTBEHHOe yueOHoe uccienoBaHue. Taxoit
MOAXOJT TO3BOJSET OOYYAOIIMMCS HE TOJIBKO OCBOWTH TOHATUWHBIM amnmapaT W 3allOMHHTH
HEKOTOpBIE BakHbIE (DAKThI, HO U MOJYYUTH HABBIKU MPOBEACHHS CAMOCTOSATEIHHOTO UCCIIEIOBAHMUS,
KOTOPBIE MOTYT OBITh TMOJIE3HBI ISl MOCJEAYIONIEH camopeaan3aliuu B 000 Apyroil o0iacTu
y4eOHOIi U B Oyay1ieM npodecCHOHATBHON ACSITELHOCTH.

Hcxons u3 Takoro mojaxoja, B LIGHTP 0Oy4YEeHHs 10 TaHHOM MporpaMMe CTaBsITCSl pa3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS W OBJIAQJCHHE HCCIEIOBAHUEM KaK METOJIOM Hay4YHOTO
no3Hanus. [loaToMy Ha 3aHATUSAX OONBIIOE BHUMAaHHE OTBOJUTCS MPAKTUYECKUM paboTaM pa3HbBIX
BUJIOB, IPUYEM 3HAYUTEILHOE BPEMsI YIeNsIeTCs MPOBEACHUIO CAMOCTOSITENIbHBIX UCCIIEIOBAaHUI 1O
BBEIOpaHHBIM TeMaM. HachIIIEHHOCTh HAYabHOTO TIEPUOA U3YUYCHHUS XUMUHU JEMOHCTPAIIHOHHBIMH
OTIBITAMH CTUMYJIUPYET UHTEPEC K XUMHHU U KeJTaHUE U3y4yaTh 3Ty HAYKY.

[IporpamMma BeICTpOEHA TaK, YTO B JaJbHEWUIIIEM BHUMAHUE JACTEH Ha 3aHATHUSX HAMPABICHO
Ha BBINIOJIHEHUE ONBITAa, H3y4YeHUE, HAOMIOJeHHWE U (UKCALMI0O €ro pe3yNbTaTOB BO BCEX
noapoOHocTIX. B aTOM ciydae mpuémbl M AeMCTBHS BOCHPUHUMAIOTCS OOYYalOUIMMUCS HE Kak
BOJIIICOHBIC MAHUITYJISAIMN, a KaK 3aHUMaTelbHAas HEOOXOAMMOCTh, 0€3 KOTOpPOW HEBO3MOIKHO
OCYIIECTBUTDH CTOJIb IPUBIIEKATEIbHBIC I HUX XUMHUUECKHE MTPEBPALICHUS.

OTiIHYHuTEIbHON 0CO0EHHOCTHIO MPOrpPaMMbl « XUMUYECKHUE MTPEBPALLICHUS» SIBIISETCS TO,
9TO JaHHas TporpaMmMa HMMEEeT €CTeCTBEHHOHAYYHYIO HAIPABICHHOCTh C JJIEMEHTAMH
XYJ0’K€CTBEHHO-ICTETHUECKON HAMPABIEHHOCTEH, TaK KaK 3HAKOMHUT C UCTOPHUECKUMHU aCTIEKTaMHU
CTAHOBJICHUS U PA3BUTHUSI XUMHUHU, a TAKKE PA3BUBAET MOCPEICTBOM MPEIMETa XUMHUU ICTETUUECKOE
BOCIIPUSATHE OKPYKAIOIIET0 MUPA, YTO UTPAET BAXKHYIO POJIb B MOBBIIICHUU BHYTPCHHEH MOTHBAIIMH
K OCBOGHHUIO 3TOT0 NpeaMeTa U OpMHUPOBAHUM OOIIEH KyJIbTyphl 00yJaronuxcs.

Anapecart nporpammsl. [IporpamMma opueHTHpOBaHA HA Bo3pacT oOydaromuxces 11-15 mer.
Jns oOyueHuss TPUHUMAIOTCS BCE IKENAMOIIME, 4YTO JaeT BO3MOXKHOCTH 3aHUMAThCS C
Ppa3HOO0pa3HBIMU KaTETOPUSIMHU JAETEH: OJJapEHHBIMH, J€TbMH U3 TPYIII COLIMATIBLHOTO PUCKA, JEThMHU
U3 CeMeH ¢ HU3KHUM COILMaIbHO-d)KOHOMUYECKUM cTatycoM, a Takxke aetu ¢ OB3. Ilpu paspabotke
JAHHOW TPOTpamMMbl YYUTHIBAJIUCH BO3PACTHBIC MCUXOJIOTUYECKHUE OCOOEHHOCTH JeTed NaHHOTO
BO3pacTa, Mcuxo(u3udeckre 0COOCHHOCTH Pa3BHTHS M 00pa30BaTeIbHBIC MOTPEOHOCTH JCTEH C
OB3.

®opma o0yuyeHusi — OYHas, ayJUTOPHbIC, BHEAYIUTOPHBIE (PKCKYpPCHUH, MPAKTUUYECKUE
paboThl), TEOPETUUECKUE U TIPAKTUUCCKUEC 3aHSATHSI.

®opma opranuzanuu 3aHsaTuii. B nporpamme 3¢ pexkTHBHO coueTaroTcss HMHAUBHyallbHBIE,
TPYIIIOBBIE ¥ KOJUIEKTHBHBIE (POPMBI paOOTHI.

O0beM U CPOK OCBOEHHS MPOrPaMMbIl, pe:KuUM 3aHATHIH. [IpogomKUTETFHOCTE YUeOHOTO
rona — 34 yuyeOHBIX HEJeNb, Harpy3ka 1 yac B Hepelnmo B 5-6 kiaccax, 1 yac B Heneno B 7 kiacce, 1
yac B Heelno B 8-9 kiaccax (Bcero 102 waca B ron). I'pynmst 7o 10 genoBek. 3aHATHS IPOBOISITCS C
IMOCTOSIHHOM CMEHOM JAEATEIbHOCTH.

[Tpoucxoaut yriyOiieHHEe MOMYyYEHHBIX 3HAHUNA MO XMUMHHM C aKIEHTOM Ha IOJIy4YeHHE
HaBBIKOB CaMOCTOSITEJIBHOW HCCIIeIOBAaTENbCKOU paboTel. dopma 3aHATHH NpeaycMaTpUBAECT



COYETAHUE TEOPETHUYECKOM YacTH C MOCIECAYIOLIEH MPAKTUYECKOW MPOBEPKOM U 3aKPEIUICHUEM
MOJIyYE€HHBIX 3HAHUN MyTEM MPOBECHUS Pa3IMYHBIX OMBITOB Ha 0a3e XMMHUECKOH J1abopaTOpUH.
Cpox peanuzaiiuy mporpammsl-3 roja.

enun u 3aga4n nporpaMmmsl

Heabp mporpammsbl — sBiseTcs (HOPMHUPOBAHHME y YYAIIUXCS TIIYOOKOTO W YCTOHYHMBOTO

WHTEpeca K MHpPY BEIIECTB M XUMHUYECKHX [MpeBpallleHuil, NpuoOpeTeHne HeoOX0IUMBbIX

MPAKTUYECKUX YMEHHIA U HABBIKOB IO JTaOOPATOPHON TEXHUKE; CO3[aHUE YCIOBHUU TSI PACKPBITHS

POJIHU XUMHH KaK I/IHTerI/IpyI-OH_ICﬁ HaYKH €CTCCTBCHHOI'O IHUKJIA, 1209 (97011 (S’ OT'POMHOC IIPUKIIAHOC U

BaJICOJIOTHYECKOE 3HAYCHUE.
3apaum:
Ooyuarowue:

0

JaTbh MPEACTABIICHUC 00 OCHOBHBIX HOHSATHAX HeOpFaHquCKOﬁ XHMHUHU — aTroMax,
HOHaxX M MOJICKYJIax; O KHaCCH(bHKaHHH HCOPTraHNYCCKUX COCOUHCHHI Ha KHUCJIOTHI,
OCHOBAHMHA U COJIN,

O 00y4YUTh OCHOBAM MPAKTUYCCKON XMMHH: aHAIM3Y ¥ CUHTE3Y,

O Hay4HTh MPUHIIAIIAM ¥ METOJIUKE MPOBEJCHHUS NCCIIEA0BATEIILCKON PabOTHI;

O 00yunTh paboTe C XHUMHYSCKHUMH pEaKkTUBAaMU U MpHOOpaMH, MPOBEICHUIO
MPOCTEHININX  J1a0OpaTOPHBIX  OMNEpaluii:  HarpeB, IIEPEroOHKa,  AKCTPAKIUS,
(buIpTpOBaHME, B3BCIIUBAHUE U T.I.;

O 03HAKOMHTh C MPOUCXOXKIACHUEM W Pa3BUTUEM XHUMHH, UCTOPUEH MPOUCXOKICHUS
XUMHUYECKHX CHMBOJIOB, TCPMHUHOB, TTOHSATHH;

O MMO3HAKOMHTH CO CTAPUHHBIMH SKCIIEPUMEHTAMU;

O HAy4YUTh CAMOCTOSITEILHO HaMeuaTh 3a]a4y, CTAaBUTh IKCIIEPUMEHT U OOBICHATH €r0
pe3yibTarT.

O MOATOTOBUTH K U3YUYEHUIO XUMUH Ha TTOBBIIIICHHOM WUJIK yTi1yOJa€HHOM YpOBHE.

Pa3zeusarowue:

O Pa3BUTH HAOJIIOIATETLHOCTh M UCCIICIOBATEIHLCKUM MHTEPEC K TPUPOIHBIM SIBJICHUSIM;

O pPa3BUTh y OOYYAIOIIMUXCS MHTEPEC K IMO3HAHUIO, K MPOBEJICHUIO CAMOCTOSTEIbHBIX
HCCIICJOBAHMIA;

O pa3BHUTh AKKYyPaTHOCTh, BHUMATEIBHOCTh, CTPOTOCTh B COOJIOJICHUM TpPeOOBaHUN
TEXHHKH 0€30MacHOCTH,

O BBIPa0OTaTh NEPBOHAYAIBHBIC HABBIKH PA0OTHI CO CIICIIMAIBHOM JINTEPaTypO;

O chopMupoBaTh M Pa3BUTH MOJOKUTEILHYI0 MOTHUBAIMIO K JTaJbHEUIIIEMY U3YYCHHUIO
€CTECTBEHHBIX HAYK;

O Pa3BUTh MIO3HABATEIBLHYIO U TBOPUYECKYIO aKTUBHOCTB;

O Pa3BUTh 3CTETHYECKOE BOCIPHUATHE CTPYKTYPHI, (POPMYJT XUMHUYECKHX DJIEMECHTOB,
pe3yibTaTa COOCTBEHHOU JEATEILHOCTH.

Bocnumamenonuie:

O BOCIIMTATh KOJIJICKTUBU3M,;

O BOCITUTATh MPaBUJILHBIN TOJIX0]T K OPTaHU3AIIMN CBOETO JIOCYTa;

O BOCITUTaTh YOEKJICHHOCTh B ITO3HABAEMOCTH OKPY’KAIOIIETO MUpPAa U HEOOXOIUMOCTH

9KOJIOTMYCCKHU I'PaMOTHOI'O OTHOIICHUSA K CPECIC 00UTaHHA.



Conep:kaHue nporpaMmmal
VYueOnsrii man (102 vaca)

HazBanue pa3aesioB 1 TEM

KoaunuecTBO yacoB

(DopMbI ATTECTALUM

n/u Teopus IpakTuka Bcero
5-6 xkaacchbl 1 1 2 'Y CTHBII OTIpOC
BBeenue B nporpamMmmy
CobecenoBanue ¢ JeTbMU. BBomHoe 1 1 2 'Y CTHBII OTIpOC
1.1 3aHATHE.
IIpeamer xumuu 4 9
[TonsTHA: aTOM, MOJIEKYJIA, SJIEMEHT 1 3 XUMHUUYECKUN JUKTAHT
2.1
dusnuecKkre U XUMUYECKHE SIBICHUS 1 1 2 IPerienue
2.2 TPEHUPOBOYHBIX
MIpaKHEHU M
YucTeie BewiecTBa u cMecu. Paznenenue 1 1 2 IPerienue
2.3 | cmeceit TPEHUPOBOYHBIX
paXXHEHUHN
3aKOH COXpaHEHHUS MacChI 1 1 2 Y cTHBII onpoc
2.4
XuMH4YecKHe peaKkuu 2 1 3
[Tonsitue 0 XUMHYECKOM 1 2 IBrirosiHeHue
3.1 B3aMMOJCHCTBUHU MPaKTUYECKUX 3alaHui
BELIECTB
[puHMIB! rpadu4eckoro 1 - 1 Perienue
3.2 | oroOpakeHUs TPEHUPOBOYHBIX
peakuui Ipa’KHEHU I
CoBpemenHoe JaGopaTopHoe 1 1 2 TectupoBanme
o0opyaoBaHue
Pa6ora c razamn 2 2 4
Pa3Butne xumuu. Oneitel JIx. [Tpuctimy, 1 - 1 'Y CTHBII onpoC
5.1 | K.-B. Illeene
Bonopon, kucnopoa u ammuax 1 2 3 [PerieHre NpaKkTUYECKUX
5.2 BajgaHuit
HcTopusi XuMuu. 1 3 4 TecTupoBanue
Otansl B M3YyYEHMH Ta30B H
PacTBOpPOB
Pa6oTa ¢ pactBopamu. Boxa 4 5
Ilonsarus: pacTBOp U pacCTBOPEHUE Y cTHBII onpoc
7.1
Kpucranns 1 2 3 Y cTHBII onpoc
7.2
[I&noun u KUCIOTHI 1 1 2 IPerenue
7.3 TPEHUPOBOYHBIX
TIpaKHEHU U
Comn 1 1 2 Pemenne
7.4 TPECHUPOBOYHBIX
TIpaKHEHU U
Xumust Bokpyr Hac. Ilpasguuynas 1 - 1 'Y CTHBIN OTIpoC
XHUMMUS
7 kaace 3 4 7




MeTasuibl M MX COeTUHEHUS

Mertasnbl ¥ UX COEAMHEHUS — CTOMKHE U - 1 'Y CTHBIN OTIpoC
9.1 aKTUBHbIE, TBEpABIE U  MSTKHUE,
JIparoleHHbIe
MeTtanibl OCHOBHBIX I'pyII 4 5 [PerieHre mpakTUYeCKUX
9.2 3aTaHni
Mertastel TOOOYHBIX TPYTIIT - 1 [PerieHre TpPaKTHYECKUX
93 3aTaHni
DJIeKTPOXUMHUSI 3 6
10
T"anpBaHMUECKUE 3IIEMEHTHI - 1 'Y CTHBIN OTIpoC
10.1
YerpolicTBo 6aTapeiku - 1 'Y CTHBII OTIpOC
10.2
Koppo3ust MeTaoB. 3 4 IBrirosiiHeHue
10.3 Pamura oT KOppoO3un MPaKTUYECKUX 3alaHui
Kenezo. CBoiicTBa Kene3a 6 7
11
OCOOCHHOCTH JKelie3a M COCIUMHEHUM 2 3 IBrirosiHeHue
11.1 | xeme3a. TPECHUPOBOYHBIX
Maruetusm TIpaKHEHUH
Peaknun COETUHEHNHA JKeresa. 4 4 IBeImostHeHIE
11.2 XumMuueckas MPaKTUYIECKUX 3aIaHni
pagyra
HemeTaibl 12 14
12
Cepa u ¢ochop —  TUIHYHBIC 4 5 IBrirosiiHeHue
12.1 MIpeACTaBUTEN MpaKTUYECKUX 3aJJaHUN
HEMETAJJIOB
I'anorensl. CXoACTBO U pa3Iuyuus 4 [TectupoBanue
12.2
OKHCIHTENEHO-BOCCTAHOBUTENIFHBIC 5 Brrmonnenme
12.3 | peaxkiuu B [TPAKTUYECKUX
OBITY U B JabOpaTOpun BaJlaHUH
8-9 kiaccel 6
13 I'eneTnyeckas CBSI3b
HEOPTaHHYECKUX
coeMHeHM I
Mmoroo0pasue HEOPraHUYECKUX 2 Permenune
13.1 | xuMHYecKux TPEHUPOBOYHBIX
BEILECTB M peakuui [y IpaKHEHU I
OKCHJIbI METAJIJIOB U HEMETAJLIOB 3 4 BriroHeHue
13.2 [TPAKTUYECKUX
BagaHni
Mmnorooopa3sue OPraHU4YeCcKuX 13
14 coeTuHEeHn
MHoroo0pasue COeqHHEHUH yriepoaa 2 Y cTHBII onpoc
14.1
Motole BelecTBa 5 IBrinmosHeHne
14.2 TPAKTHICCKIX
BaaHUI
Kpaxmai u riarokosa 3 4 BriroaHeHHe
14.3 TPAKTHIECKUX

BaJaHui




Opranudeckue BEIIeCTBA B MIPUPOJIE 2 - 2 Pemenune

14.4 [TPEHUPOBOYHBIX
TIpaKHEHUI
AHAIH3 M 0YHCTKA BellecTB 2 6 8
15
Wnpuxaropel. [lomyuenue u usydeHue 1 3 4 BrinonHeHue
15.1 CBOICTB [TPAKTUYECKUX
BaaHU
Cnocobbl  0OHapy>KeHUs KaTHUOHOB U 1 3 4 BoimonHeHne
15.2 | aHMOHOB. TPAKTUICCKIX
IIBeTHBIE peakiuu. AHAMM3 CMECH BaJlaHuI
coJie
IloaroroBka HCCJIeI0BaTeNbCKOM 2 4 6

16 paGoThl U
y4yacTue B KOH(pepeHIu

Bri6op TEMBI u MOATOTOBKA 1 - 1 Y cTHBII onpoc
16.1 HCCIIET0BATEIHCKON

paboTHI

ITocranoBKa SKCIIEpUMEHTA - 4 4 BrimorHeHme
16.2 TPAKTHIECKIX

BaJaHUI

VYyactue B KOHpEpEHINN 1 - 1 CobecenoBanmne
16.3

HTorosoe 3aHsiTHE 1 - 1 [TecTpoBaHue
17

Hroro 40 102

62

Coaepxanue kypca (1024.)

Paszpnen 1. Beenenmne.

Tema 1.1. CobecenoBanue ¢ 1eTbMH. BBoIHOE 3aHATHE.

BrlsicHeHHe UCXOTHBIX IPEICTABICHUN O MPeIMEeTe XUMHUU U 001acTh e€ MpUMEHEHUs.

Texnuka 0Oe30macHOCTH. 3HAKOMCTBO C rpymmoil. Paccka3 o coaepkaHuu MpOrpamMmbl
nepBoro roja o0yuenus. [IpaBuna moBeaeHus B 1a00paTOPHH.

Ilpakmuueckaa uwacmso. Texauka 0€30MaCHOCTH B PabOTE ¢ XUMHUYECKUMH DPEaKTHBAMH,
ANEKTPONPUOOpaAMU M HArPEeBATEILHBIMU MTPHUOOPAMH.

Paznea 2. [Ipeamer xumuu.

Tema 2.1. IloHsiTHA: ATOM, MOJIEKYJIA, 3JIEMEHT.

[[TapocTepkHeBasg Mozelib MOJIEKYJIbl. BemectBa BOkpyr Hac. BO3BHUKHOBEHHE W pa3BUTHE
TEOPETHUUECKUX MpelcTaBieHuid o BemiecTBe. Ctuxuu ApuctoTens U aroMuctuka Jlemokpura.
Pa3Butue atomuctruueckux npeacrasieHuil B tpyaax P. boitns u J[x. JlanbToHa. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTB.

Ilpakmuueckaa uacmsp. 3HAKOMCTBO C KOJUIEKIIMEW Xumuueckux BemiecTB. I[locTpoenue
MOJIEJIEN MOJIEKYJ pa3HbIX BELIECTB.

Tema 2.2. dusnyeckue U XUMHYECKHUE SIBJICHUS.

SABnenus husnyeckue u xumudeckue. 'openue cBeun. M3ydeHune peakiuu ropeHusl.

Ilpakmuueckaa uwacms. IlnaBnenne napaduna. M3roToBnenne cBeun U3 napaduHa win
MbLIa. AJIXUMUS («30JI0TOU JOKIB» U THUPUTHI).

Tema 2.3. Uncrsble BeliecTBa U CMeCH.

[Tpupoanbie cMecH — BO31yX, He(hTh, MUHEpaibl. V3yueHue KoIeKuii.



IIpakmuueckasn wacme. [IpaBuia paboTsl ¢ BecaMu. B3BemmBanue, MpUroTOBICHUE cMecen
MeTajla U HeMeTalla.

Pa3nenenue cmeceii.

OuucTKa BEIIECTB, MEPEKPUCTATUTHIALIUS.

Ilpakmuueckaa uacmp. ONBITHI 110 PA3AECICHUIO CMECEH.

Tema 2.4. 3aK0H COXpaHEHHUSI MACCHI.

XuMH4eckasl peakiusi Kak OTPaKeHHE 3aKOHA COXPAHEHHUS MACCHI.

Ilpakxmuueckasa uacms. [ Tpurorosnenue cmecu Jlemepu.

Paznea 3. Xumuuyeckue peakumu.

Tema 3.1. IloHATHE 0 XMMH4YECKOM B3aUMO/IeiicTBUM BellecTB. [[pu3HaKu XMMUYECKUX
peakuuii. HabmrogeHre npu3HakoB XUMUYECKOM peakinu.

Tema 3.2. [IpuHIMNBI rpagu4YecKoOro 0To0paxKeHus peakuil. XUMUYECKUE YPaBHEHUS.

Ilpakmuueckan uwacmso. lIpoBeneHUE MNPOCTEUIINX OIBITOB, BBISBJICHHE W ONHCAHUE
0COOEHHOCTEH MPOTEKAHUS PA3THYHBIX PEAKITHI.

Pasnen 4. CoBpemeHnHoe J1abopaTopHoe 000py10BaHKe.

[TpunaIMIBI paboOTH 060PYI0BAHMS XUMHUECKON 1a00paTOprn: MAarHUTHBIE MEIIAIKH; BECHI
MexaHHuYecKre 1abopaTopHble, TOPCUOHHBIE, aHATUTUYECKUE; BBITSKHOM 1Kad; MydenbHast neys.

IlIpakmuueckan uwacme. Vicnons3oBanue o0OpYyIOBaHUS IJsi MPOBEACHUS JTaOOPATOPHBIX
pabor. PaboTa ¢ neHTpudyroi, MUKpOCKOIIOM, MarHUTHON MEIIAIKOM.

Pa3pnen 5. Pabora ¢ razamu.

Tema 5.1. Pazutne xumuu. OnbiTel k. IIpuctiu, K.-B. Hleede.

«JlecHoli ra3» 1 crocoObl «yJIydIlIEHUs» BO31yXa.

IIpakmuueckasn yacms. OnpiTel ¢ CO2 u O2. TexHuka 6e30nacHOCTH Tpu paboTe ¢ razamu.

Tema 5.2. Bonopoa, KHCJI0pOd, AMMHAK.

[TonsTue uncroTel rasza. I'pemyunii ras. IlnortHocts rasa.

Ilpakmuueckaa uacme. [lonyyenue Bomopona, Kuciopoga MU aMMmuaka. l3mepeHue
IJIOTHOCTH rasa.

Pa3pnen 6. Uctopusi xumun. ITanbl B U3y4YeHNH I'a30B U PACTBOPOB.

HcTopust Tpanchopmanmu npeacTaBieHuil YUEHBIX O CTPYKTYype ra3000pa3HbIX BEHIECTB U
Teopuu pacTBopoB. M3yuenme cocrtaBa Bosmyxa. Otkpertust JI. Pesepdopna, A. JlaByasee u I.
Kasennuma. Pazsutue reopun ropenus. OnposeprxkeHue Teopun piaoructona. Teopuu pactBopos C.
Appennyca u JI. 1. Menaeneesa.

Pasznea 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1. IloHsATHS pACTBOP U PACTBOPEHHE.

Tépaple, xuakue, razooOpa3Hbie pacTBOphL. HackimeHHbld pacTtBop. HeHachlmeHHBIN
pactop. [lepechiienHslil pactBop. PacTBOpUMOCTS.

Ilpakmuueckasn yacms. IIpUroToBIIEHHE PACTBOPOB U3  KUIKOIO CTEKIIA

«Heopranundeckuii jiec — 3araJOuHblid U MPEKPACHBIN».

Tema 7.2. Kpucranibl.

Kpucrannuzauus U3 nepecbleHHbIX PaCTBOPOB.

Ilpakmuueckaa ywacmep. BeipamyBanue MOHOKPUCTAJIIIOB U3 HACHIIEHHOTO pacTBOpa.

[Tomyyaem u pucyem KpUCTaJlIbl pa3HOH (HOPMBI.

Tema 7.3. I1[€109H ¥ KUCJIOTHI.

PactBopsl mienmoueit m kucnor. Boma B Qusuke, xumum u Ouonormu. [IpupogHbie
OCMOTHYECKHE SIBJICHUS.


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%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

Ilpakmuueckaa uacmp. Y cTpaHeHue XECTKOCTH BOJIbI. DIEKTPOJIUTHI. [[ucconuanusi.

Tema 7.4. Coun.

Muoroo0Gpasue coneit. Conu BOKpYT Hac, MX peakiun. KpacoTa XMMUYECKHX peakIuii.

Ilpakmuueckaa ywacmp. Kpucramumsanus cojiei U3 )KeJTaTUHOBBIX IIEHOK.

Paznen 8. Xumus Bokpyr Hac. [IpasauuyHast xumusi.

[TpunIMIE! nelicTBUs (eliepBEepKOB, XUMHUECKHUX 3MEH, IPAKOHOB, XJIOMYIIICK.

Ilpakmuueckaa uacmp. XuMuyeckue 3Med U JpakoHbl. DOKycbl, OCHOBaHHBIE Ha
M3MEHEHUN 1[BETA pacTBOpa MPU XUMUUECKOHN peakuuu. PeriepBepkd. MbUIBHBIE ITy3bIpH, O YEM OHU
MOT'YT pacckas3aTh?

Pa3zgen 9. MeTaJlILI M UX COeTHHEHUS.

Tema 9.1. Meta/sibl M1 UX COeJMHEHHUS] — CTOMKHME U AKTHBHbIE, TBEpPAbIe U MSTKHE,
AparoueHHbIe.

Mertainnsl B Tabnune MenaeneeBa. CTpoeHre aToMa Ha IIpUMEpe aTomMa MeTasuia.

Ilpakmuueckan uacmp. PU3NUECKUEC U XUMUYECKUE CBOMCTBA METAJIIIOB.

Tema 9.2. MeTaslsibl 0CHOBHBIX I'PYIIIIL.

CBoiicTBa, CTpOEHUE aTOMA.

IlIpakmuueckasn wacms. OnpiThl ¢ Sn u Al.

Tema 9.3. Metasuiibl NOOOYHBIX IPYIIIL.

Menp, cepedpo, 3051010, IUHK. CBOICTBA, CTPOEHUE aTOMA.

IlIpakmuueckan uwacms. Kakue wmetannsl ectb B Jamne HakanuBanus (W, Mo, N).
Hparonennsie metauibl. Beigenenue Au n Ag. «Kaccues nypnyp». BeipamrBanie MOHOKPHUCTAIIOB
Cu. «/epeBbs» [1apanensca u FOnurepa.

Paznen 10. daekrpoxummus.

Tema 10.1. N'anbBaHN4YeCKHE IJI€MEHTHI.

Uctopust otkpeiTus. [lorstue o ranpBannke. CocTaB M MPUHIUIIBI Pa0OTHI TATbBAHUYECKUX
3JIEMEHTOB.

Ilpakmuueckasa uacmes. VI3yuenue coctaBa U NpuHIUNA pabOThl Pa3IUYHBIX AJIEMEHTOB
MUTaHUS.

Tema 10.2. YcrpoiicTBO 6aTapeiiku.

Pasnoxenue Boabl Ha BOJOPOA U KUCIOPO/I.

Ilpakmuueckasa wacmep. ONBITH ¢ OaTapeiikaMu.

Tema 10.3. Koppo3usi MmeTa/uioB. 3amura 0T KOPPO3UH.

[IpuuuHBI ¥ TOCIEACTBUS KOPPO3UU METAIIIOB. 3alIUTa OT KOPPO3HUH.

Ilpakmuueckaa uacmp. ONBITHI 10 U3YYEHUIO KOPPO3UU METAIIIOB U 3AILUTHI OT HEE.

Pa3pen 11. Keae3zo. CBoiicTBa KeJe3a.

Tema 11.1. OcoGeHHOCTH KeJie3a U cOeIMHEHUIT xKkeie3a. MarneTusm.

Kenesnslii Bek. JKene3o Bokpyr Hac. CTteneHu okuciaeHus xenes3a. [lonstue maraerusma.

Ilpakmuueckasn uacms. KauecTBeHHbIE peakUuu Ha HOHBI kene3a. [lomyuenue
nupodopHoro xeneza. ONbITHL, JEMOHCTPUPYIOIINE MarHETH3M.

Tema 11.2. Peaknuu coequHeHnii :kesne3a. XuMnuyecKasi paayra.

Oco0eHHOCTH COeTMHEHMH JKene3a U UX pPeaKlni.

Ilpakmuueckasa wacmp. OTBITHI 110 MOTYYEHUIO Pa3HOLBETHBIX COETMHEHUI XKeesa.

XuMuueckas payra u XuMu4eckuit cBetodop.

Pa3gen 12. Hemeraiibl.

Tema 12.1. Cepa u ¢pocop — TUIINYHBIE MPEICTABUTE]IN HEMETAJLIOB.



Coenunenus S u P. Xumuueckue cBoiicTBa coenuHenuit S u P. Annorponus.
OKHCANTENFHO-BOCCTAHOBUTEIBHBIE CBOICTBA COEAMHEHUN cephl U pocdopa.
Ilpakmuueckaa uacmo. OeriepBEPKU  KaK MpUMep TUMUYHON OKHUCIUTEIbHO-
BOCCTAaHOBUTEIHLHOU PEAKIIUU.
Tema 12.2. I'anorennl. CxoacTBa u pa3anymns.
Hcrtopust OTKPBITHSI HEKOTOPBIX TaJOreHOB. ["aioreHsl — omacHble U moJie3Hbie. YeM maxHeT
Mope? 3aueM opraHuzmy noa?
Ilpakmuueckaa ywacmp. ONBITHI 110 NOJYYECHHUIO TAIOT€HOB.
Tema 12.3. OKHCIAUTEIbHO-BOCCTAHOBHTE/IbHbIE PpPeakuMu B ObITY M B
Jadoparopuun. OBP.
Ilpakmuueckaa uacmp. BriBeiIeHHE MITEH U MOTYYEHHUE KPAaCOK. XUMHUECKUE BYJIKAHBI.
Paznen 13. 'eneTuyeckasi CBA3b HEOPraHUYECKUX COETMHEHMIA.
Tema 13.1. MHoroo0pa3ue HeOpraHu4eCKMX XMMUYECKUX BelleCTB U PeaKIuid.
Kounbna JInzeranra.
Ilpakmuueckaa yacmes. IIpoBeieHNE CIOKHON e XUMUYECKUX PEaKIUH ISl TOITyYEHUs
kosen JIuzeranra.
Tema 13.2. OxkcHabl MeTAJLI0B M HEMETAJLJIOB.
Heoprannueckuii cuntes. I'eHeTnueckas CBA3b HEOPraHUYECKUX COECITUHEHUM.
Ilpaxkmuueckas ywacms. [1onydeHue u CBOMCTBA OKCUIOB.
Pa3zpnen 14. MHoroo0pa3ue opraHM4eCKux coeIMHEHUI.
Tema 14.1. MHoroo0pa3ue coeqiMmHeHMid yriepojaa.
Hedts, HedTsubie mnénku. Paspymenne muénok. I[loBepxHOCTHOE HaTsmkeHHE. Bompocs
3arpsi3HEHUs] OKPYIKAIOIIEeH cpe/ibl.
Ilpakmuueckaa ywacmp. OnpeesieHre TaJIOre€HONPOU3BOHBIX.
I'openne caxapa. [IpoaykTsl nuTaHuUs.
Tema 14.2. Molonue BelecTsa.
Mpuia. CHHTETHYECKHE MOIOIIME BEIIECTBA.
Ilpakmuueckas paboma. VI3roToBICHUE MbLIA.
Tema 14.3. KpaxmaJu u riioko3sa.
Crpoenmue, cocraB, wucnoiab3oBaHue. lIBeTtHeie peakiuu. OnpeneneHne TIIOKO3bI.
Cepebpenue.
Ilpakmuueckaa ywacmp. KauecTBEHHBIEC PEAKIIMY HA KPaxMaJj U IIIOKO3Y.
Tema 14.4. Oprannyeckue BenecTsa B MpUpoe.
benku, KUPBI, YTJICBOJIBI, (dbepMeHTHI, TOPMOHBI, BUTAMHUHBI
U TPOIYKTHI UX MPEBPAILLECHUN.
Ilpakmuueckaa yacmsp. ITpocThie ONBITHI C OPraHUYECKUMU BELIECTBAMH.
Pa3zgen 15. AHAJIN3 H OYHCTKA.
WNuaukaTopsl U3 MPUPOAHBIX MaTepraiioB. CIIOCOOBI pa3TUICHHS COJICH.
Ilpakmuueckasn yacmyp. [IpurotoBiaeHne MHAMKATOPOB M3 MPUPOJHOTO CHIPbS.
Xpomatorpadus U IKCTpaKIKsI. AHAIH3 CMECH COJICH.
Paznen 16. [loaroroBka uccienoBarebckoii padoThl M y4acTHe B KOH(pepeHunu.
Tema 16.1. Bb160p TeMbl 1 IOATOTOBKA HCCJIEA0BATEIbCKOH PadoOTHI.
O60061eHue npoitnenHoro marepuana. Beioop Temsl. Llenu u 3amaun paboTsl, 3Tansl paboTs
Hajg Hel. OcoOCHHOCTH UCTIONb30BaHus VIHTepHeT.
Ilpakmuueckan uacme. Ilouck u padboTa ¢ IUTEPATYPOH 10 TEME.
Tema 16.2. IlocTaHOBKa IKCIIEPUMEHTA.



MecTo U poJib SKCIIEPUMEHTA B UCCIIEIOBATENbCKOM paboTe. BriBoab mo paboTe.

IIpakmuueckaa uacmp. [IpoBeieHNE SKCIIEPUMEHTA U aHAJIN3 €r0 PE3YJIbTATOB.

Tema 16.3. YuacTue B KOH(epeHUNH.

[ToaroroBka noKiIana v Npe3eHTALUY.

Ilpakmuueckasn wacms. Ydactue B KOHpepeHIIUHN, 00CYKACHHUE PE3YIbTaTOB KOH(PEPEHINN
U BBICTYIUIEHUN 00y4Yaromuxcsl.

Pa3zgen 17. UTorosoe 3ausiTue.
UroroBass nmmarnoctuka. IloaBegenue wuToroB paboTel 3a yueOHBIM roa. Bribop
WHJWBUIYATbHBIX TEM JJISI U3yUEHHUS JIETOM.

IlnannpyemMble pe3ybTaThl
IIporpamma o0ecreynBaeT J0CTHKEHHE cJIeAYIOIIHX Pe3yJbTATOB OCBOCHUH
NPOrpaMMbl J0MOJTHHUTEJHHOT0 00Pa30BAHMA:

Jluunocmmuuwie:

"] c(hopMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIECHUSI K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH,
oOydJaronxcsi K CaMOpa3BUTHIO W CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO, BHIOOPY JanbHElIero odpazoBaHusi Ha 0a3e OPHEHTUPOBKH B Mupe mpodeccuit u
npodeccruoHaNbHBIX MPEANOYTEHHH, 0CO3HAHHOMY ITOCTPOSHHIO HHANBUAYATbHON 00pa3oBaTeabHON
TPACKTOPHH C YIETOM YCTOMUMBBIX TTO3HABATEIBHBIX MHTEPECOB;

"] chOpMHUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

'l chopMHUPOBAHHOCTH KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYTHUYECTBE CO
CBEPCTHHKAMH, CTAPIIMMU U MIIAJIIUMHU, B 00pa30BaTeNIbHOM, OOIIECTBEHHO IMOJIE3HOU, YUeOHO-
MCCJIE0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJAX JIESTEIBHOCTH;

'] yMeHHue SICHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIIHM B YCTHON M NMHCHbMEHHOW pedw,
MMOHUMAaTh CMBICI TIOCTABJICHHOW 3a/Jaud, BBICTPaMBaTh APryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI;

] mpencTaBieHHE O XUMHUYECKOW HayKe Kak cepe YeloBeYecKoi AedaTeIbHOCTH, 00 3Tanax

€€ pa3BuUTHs, O €€ 3HAYNMOCTH [T PA3BUTHS IUBUIN3ALINN;

[] KpUTHYHOCTH  MBIIUICHHUS, YMEHHE  paclo3HaBaThb  JIOTUYECKH  HEKOPPEKTHBIE

BBICKA3bIBAaHUs, OTJINYATh THUIOTE3Y OT (PaKTa;
[] KpeaTMBHOCTb MBIIUICHNS, WHUIMATUBA, HAXOJAYMBOCTb, AKTUBHOCTH IPHU PpELICHUU
HKCIIEPUMEHTANIbHBIX U PACUCTHBIX 3a7ady;

'] ymeHue KOHTPOJIUPOBATh rporiecc u pe3yabTaT y4eOHOU
HCCIIE0BATENIbCKOM JEATEIBHOCTH;

'] crmocoOHOCTh K SMOIMOHATBLHOMY BOCIPHUSTHIO XUMUYECKUX OOBEKTOB, 3a/1a4, PEIICHUIH,

PacCyXICHHUI.

Memanpeomemmnoie:

] yMEHHE CaMOCTOSTEIBHO IUTAHUPOBATh aAJIbTCPHATHBHBIC WYTH JIOCTYDKCHUS IICJICH,
OCO3HAaHHO BBIOWpaATh Hambosiee YPPEKTUBHBIC CIIOCOOBI PEIICHUS YYEOHBIX U MMO3HABATEIHHBIX
3a1ad;

] yMEHHE OCYIIECTBIATh KOHTPOJbL MO PE3yJbTaTy W 1O CIOCOOY JCHCTBHS Ha ypOBHE
MPOU3BOJILHOTO BHUMAHHS U BHOCUTHh HEOOXOIUMbIC KOPPEKTUBHI,



"] yMeHHUE aJIeKBaTHO OIEHUBAThH MPABUIHLHOCTh WM OUITMOOYHOCTH BBIMOJIHEHUS Y4eOHOMN
3aa4ym, € O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PeIlIeHUs;

] 0OCO3HaHHOE BIIAZICHWE JIOTHYECKUMHU JEHCTBUSMHU ONpEACICHHUS MOHSATHHA, 0000IIeHus,
YCTAHOBJICHHSI QHAJIOTUH, KIacCCH(PHUKAIMA HAa OCHOBE CaMOCTOSTENILHOTO BHIOOpAa OCHOBAaHHUU U
KpUTEPUEB, YCTAHOBJICHHS POJIOBUAOBBIX CBSI3EH;

'] yMeHHE yCTaHAaBIWMBAaTh NPUYHHHO-CICJICTBCHHBIC CBS3HM;, CTPOUTH JIOTUYECKOE

paccyKaeHHe, yMO3aKIIoUeHNe (MHIyKTUBHOE, ISTYKTUBHOE U 110 AaHAJIOTHUH) U BBIBO/IBI;

"] yMeHHE C03/1aBaTh, IPUMEHATh U MPEeoOpPa3OBhIBATh 3HAKOBO-CHMBOJIHMYECKHUE CPEJNICTBA,
MOJICJIA ¥ CXEMBI JIJIsl peIICHHs YIeOHBIX U MO3HABATEIBHBIX 33/1a4;

] yMeHHME OpraHM30BBIBATH Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JEATENBHOCTH C
YUUTEIEM U CBEPCTHUKAMM: OMPENENATh LENU, paclpeneieHue (QyHKUUNA U poJjiel y4aCTHUKOB,
B3aMMOJICHCTBHUE U 00IIHE CIIOCO0BI pabOTHI; yMEHHE paboTaTh B TPYIIIE: HAXOAUTH 00IIee peIIeHre
Y pa3peniath KOH(MIMKTHI HA OCHOBE COTJIACOBAaHUS MO3UIMMA U YUETa HHTEPECOB; CIYIIATh MapTHEPA;
(dhopMynupoBaTh, apryMeHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

") copMUPOBAHHOCTh Y4E€OHOW M OOIIEMOJIE30BATEIHCKOM KOMIIETEHTHOCTH B OO0JIACTH
WCIOJIb30BaHUs WH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorut (MKT-komneTenTHOCTH);

] mepBOHAYAIbHBIC MPEICTABICHUS 00 MIEAX M O METOJIaX XUMHH KaK 00 YHHUBEPCAIbHOM
SI3BIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS SIBJICHUI U MPOIIECCOB;

] yMeHue BHJIETh XUMHYECKYIO 3aJauy B KOHTEKCTe MpPOOJIEMHOH CUTyallud B APYTHUX
JTMCIUTUIAHAX, B OKPYKAIOIIEH KU3HU;

] yMEHHE HAaXOJUTh B PA3IMYHBIX UCTOUYHUKAX MH(DOPMAILHIO, HEOOXOIUMYIO I PEIICHUS
XUMHUYECKHUX MPoOJeM, U MPEACTABIATh €€ B MOHATHOU (opMe; MPUHUMATh PEIICHUE B YCIOBUAX
HETIOJTHOM 1 M30BITOYHOM, TOUHON M BEPOATHOCTHOW HH(OpMAIH;

] yMeHHe MOHNMATD U HCTIOIH30BAaTh XUMUYECKUE CPEICTBA HATIISTHOCTH (MOJEIH, YEPTEIKH,

CXEMBI U JIp.) AJIsl WLTIOCTPALUY, HHTEPIIPETallii, apryMEHTAlHH;

] yMEHHUE BBIIBUTATh TUIIOTE3bI IIPU PEIICHUU YICOHBIX 33/1a4 U MMOHUMATh HEOOXOIMMOCTh
WX TPOBEPKH;

| yMeHUE TNPUMEHSATh HHIYKTUBHBIE W JEIyKTHUBHBIE CHOCOOBI pacCyKIeHUMl, BUIETh
pa3IMyYHbIC CTPATETUH PEIICHHUS 3a/1a4;

] MOHUMaHUE CYIIHOCTH aJTOPUTMUYECKUX TMPEANUCAHUN U yMEHHE JAeHCTBOBAaThH B
COOTBETCTBUH C TPEJIOKEHHBIM aJTOPUTMOM;

] yMEHHE CaMOCTOSITEIbHO CTaBUTH €M, BEIOMPATh U CO3[IaBaTh aJTOPUTMEI JUIS PEIICHUS
y4eOHBIX XUMHUECKHUX MPoOIIeM;

] yMEeHHE TUTAHUPOBATh M OCYIIECTBIIATH JEATEILHOCTh, HANIPABJICHHYIO HA PEIICHUE 3a/1a4
HCCIIEIOBATENIbCKOTO XapakTepa.

Ilpeomemmnuwie:

] yMeHue paboTaTh C XUMUYECKUM TEKCTOM (CTPYKTYPHUPOBAHUE, U3BICUCHUE HEOOXOIUMOI
nH(popMalun), TOYHO U TPAMOTHO BBIpAXKaTb CBOM MBICIM B YCTHOM M NHCBMEHHOH peuu,
TIPUMECHSIS XUMHUYECKYIO TEPMHUHOJIOTHIO u CUMBOIIUKY,
WCTIONIb30BaTh  pPa3NWYHbIe  SI3bIKK  XUMHUHU (CJIOBECHBIM, CHUMBOJIWYECKHUH, Tpadudeckuii),
00OCHOBBIBATh CYXACHHUS, TPOBOAUTDH KJIACCU(UKALINIO, TOKA3bIBATh XUMUYECKUE YTBEPKICHUS;

] BmajgeHue 0a30BBIM TOHSATHHHBIM almaparoM: HUMETh IPEACTABICHUE O XHUMHYECKOM

DIIEMEHTE, BJIaJIEHUE CUMBOJIBHBIM SI36IKOM XUMUU, 3HAHUE XUMUYIECKUX POPMYIT;

| yMeHHue BBINOJIHATh pacueTHbIe MpeoOpazoBaHusi (opMyJl, MIPUMEHATh UX AJIS PELICHUS

y9eOHBIX XUMUYCCKUX 33124 ¥ 33124, BOSHUKAIOIINX B CMEKHBIX YICOHBIX MPEIMETAX;



'] yMEHHME TONB30BaThCSl XUMHYECKUMH (OpMYyJaMH M CaMOCTOSTEIbHO COCTaBIIAThH
(GbopMyIBl 3aBUCUMOCTEM MEXAy BEJIMYMHAMU Ha OCHOBE OOOOIIEHHS YacTHBIX CIy4yaeB
Y DKCIIEPUMEHTA;

] yMeHHe pemaTh 331a4H 110 YpaBHEHUSIM U (OPMYJIaM, TPUMEHSITh OTYYSHHbIC YMEHHUS JUIS
peueHus 3a1a4y U3 XUMUHU, CMEXHBIX IIPEAMETOB, ITPAKTUKHU;

] oBnajicHue CHUCTeMON (DYHKIIMOHAIBHBIX TOHATHN, (YHKIHOHAIBHBIM SI3BIKOM U
CUMBOJIUKOH, YMEHHE CTPOUTHh TpadUKH 3aBUCUMOCTH BEJIMYUH, OMHUCHIBATH UX CBOMCTBA,
HUCIIOJIB30BAaTh q)YHKIII/IOHaJ'II)HO-Fpa(i)I/ILICCKI/IG OpeaACTaBJICHUA JIA OIMKMCAHUA W aHaJIM3a
XUMHYCCKHX 3aaa4 U PCaJIbHBIX SaBHCHMOCTeﬁ;

] oBNaJicHHe OCHOBHBIMH CIIOCOOaMHU MPEICTaBICHUS U aHaJIN3a CTATUCTUYECKUX JAHHBIX;
YMCHUEC MMPOTrHO3UPOBATE OTKPBITUC HOBLIX BCIICCTB,

U yMeHHE IIPUMEHATL U3YYECHHBIE ITOHATUS, PE3YJIBTATEI U METOABI IPU PELICHUU 3a1a4 U3
Pa3IMYHBIX pa3JeNoB Kypca, B TOM YHCIIe 3aa4, He CBOASIINXCS K HEMTOCPEICTBEHHOMY IPUMEHEHUIO
HU3BCCTHBIX aJITOPUTMOB.

Kommiexke opraHu3anmoOHHO-NEIArOTHYeCKUX YCJI0BU.

@DopMbI aTTECTAIUU:

- (pOpMBI OTCJICKUBAHUSA U (PMKCALMHU Pe3yJIbTATOB:

B mpomecce o0ydeHHs] OCYIIECTBIAETCS KOHTPOJIb 3a YPOBHEM 3HAaHUW M yMEHHM
oOyyJaronuxcsi. 3HaHUsI U YMEHHUS TPOBEPSAIOTCS TOCPEACTBOM BBHITIOJHEHUS] O0YyYaIONIUMUCS
MPAKTUYECKNX  paboT B  XUMHUYECKOW  J1abopaTropuu, TMOATOTOBKH  CaMOCTOSITEIBHBIX
HCCIIEeIOBATEeNIbCKUX padoT. YpPOBEHb YCBOEHHS MPOrpPaMMHOrO MaTepuaia Ompenensercs Io
pe3yabTaTaM BBITOJIHEHHS TPAKTHIECKUX padoT. C KaxIbM peOCHKOM 0TpaldaThIBAIOTCS Hanboee
CIIOKHBIE IKCIEPUMEHTHI, 37IeCh HEOOXOAMMO BHUMATENBbHOE, YyTKOE M J100pO€ OTHOIIEHUE K
kaxnomy. Beioupaercs nuddepeHmpoBaHHbIi MOAX0 K 00yJaromeMycs, BCE YIa4H MOOIIPSIOTCS,
BCC HCAOYCTBI TAKTHMYHO MW MIATKO HCIPABIIAIOTCA. KOHTpOHpreTC}I Ka4ue€CTBO BBIIIOJITHCHUA
MPAKTUYECKUX pabOT IO BCEM pazzeliaMm.

B Teuenme ydeOHOro roma OOydYarOMmMECs YYacTBYIOT B XHMHYECKHX OJIUMIIAAIAX U
KOH(EPEHITHSIX.

dopmamu oJIBEICHUSI UTOTOB PaObOTHI MOT'YT OBITh: OTKPBITHIE 3aHTHS, TBOPUECKAs 3alUTa,
CaMOOIIEHKa, KOJUIEKTUBHOE O0CYXIEHUE U JIp.

HtoroBas oleHka ocymiecTBiseTcs B (opMe NEMOHCTpAIMH JYYIIMX pa0OT Ha 3aHATHUSX
Kpy’XKKa Tepea OAHOKIACCHHUKaMu M poautensmu. Jlyumme paboThl OTMeuaroTCs TIpaMOTaMH,
AUTIIIOMaMu, MoaapKaMu.

- ¢opMBbI IpeABSBIEHUS H J€MOHCTPAIIUM Pe3yabTATOB:

| BXOJHOM KOHTPOJb — IMPOBOJUTCS B Hauajie OOydeHHUs, ONpEAeIsieT ypOBEHb
3HaHU# pedeHka (cobeceoBaHme ¢ 00YJAIOIMMICS B HaUase roja);

"] TeKymMi KOHTPOJIb — TPOBOAMTCS HaA KaXIOM 3aHATUU: AKLEHTHPOBAHUE
BHHMaHUs, IPOCMOTP padorT;

| IpPOMEXYTOUHBIM KOHTPOJIb — MPOBOJUTCS [0 OKOHYAHUM M3YyUEHUS OTAEIbHBIX
TEM: AUJIAKTUYECKUE UTPBI, TECTOBBIE 3a/1aHNsl, BUKTOPHHBI.

| UTOrOBBIN KOHTPOJIb — MPOBOAUTCA B KOHIIE Y4eOHOT0 rojia, OIMpenessieT ypOBeHb
OCBOCHHS MIPOTPAMMBI (3alIUTa UCCIEI0BATEIBCKONW PabOThI, cOOEceJOBaHUE B KOHIIE T'O/1a).

B mporpamMe ucnons3yeTcs ruOKas peUTHHTOBas CHUCTEMa OIEHKU JOCTHXKCHUU
00y4aromuXxcs 1Mo ONpeAeIeHHBIM KPUTEPUSIM:



— BBITIOJIHEHUE OTPEACTIEHHOTO KOJTMUYECTBA MPAKTUIECKUX pabOT, KOTIa KaxK1as

MpaKTU4ecKasi paboTa OLIEHUBAETCS ONpPeAeICHHBIM KOJIMYECTBOM OaioB;

— MOJIBE/IEHUE UTOTOB B KOHIIE KaX/10Tr0 NOMyroaus (SHBaph, Mai);
— crcTeMa HarpakJIeHHs U MOOUIPEHHs 00ydJaronIuXcs, JTyqine o0yJaronmecs,

HaOpaBIIue HaMOOJbIIIEe KOMTUYECTBO OANIIOB, HATPAXKIAIOTCS TPAMOTaMHU U TIPU3aMH;

— OpraHu3anusi KOHTPOJS 3HaHWM MPOUCXOIUT Ha OCHOBE camopediexcun
oOyyaromerocs.

Pedrnexcus momoraer onpeaenuTsh CTENEHb TOCTHKEHHUS MOCTABICHHOMN LI, MPUYUHBI UX
JOCTHKEHHS UJTM HA000POT, IEHCTBEHHOCTh TE€X UM UHBIX CIIOCOOOB U METOJIOB, a TAKXKE MPOBECTH
CaMOOLICHKY.

O:xumaemble pe3yJibTaThl:

7] TOMydYaT MpeACTaBICHHE O CTPOSHHH aTOMa, MOHAX M MOJEKYJax, O KIacCH(pHUKAIUu

HEOPTraHUYECKUX COCTUHEHUI Ha KUCIOThI, OCHOBAHUS U COJIM, 00 aHATU3e U CUHTE3E;

'] IproOpETYT OCHOBHBIC HABBIKU MPAKTHICCKOM pabOTHI B JabopaTopuu, OyAyT BHITIOJHATH

MPOCTEUIIIHE JTa00oPaTOPHBIE ONIEPALINH;

'] TOpOosBAT MHTEPEC K COBPEMEHHBIM MPOoOIeMaM XUMHUH H K HCCIEA0BaTEIbCKOM paboTe B

9TOM HAYyYHOU 00J1aCTH;

"1 chopMUPYIOT MIPEICTaBICHHE O KPACOTE XUMHUECKOT0 IKCIIEPUMEHTA;

'] pa3oBBIOT YYBCTBO OTBETCTBEHHOCTH MPH BBIMOJIHEHUN XUMHYECKOTO SKCIIEPUMEHTA

7] CcHUCTeMaTH3UpPYIOT CBOM 3HAHHS B OOJIACTH XMMHH, CO3JIaAyT HEOOXOIUMYIO 0a3y uis

nepexoja K yriyonéHHOMY U3yUEHHIO OT/EIbHBIX Pa3IeioB XUMUH;

'l Oyayt YMETb CaMOCTOSITENIbHO ~ MPOBOJUTH SKCIEPUMEHTBl U  BECTH

HCCIIeIOBATEIILCKYIO paboTy B 1aboparopuu;

'] OCO3HAIOT E€IWHCTBO MAaTepUalIbHOTO MHpAa Ha OCHOBE XHMHUYECKOTO TMOAXO0Ja K

CTPOCHHIO BEIIECTBA;

"] OCBOSIT 2KOJIOTUYECKUE ACTICKTHI BIHSIHISI XUMUU HA MIOBCEAHEBHYIO KU3HB;

'] mpuoOpeTyT MOTHUBAIIMIO HA JalbHENIIee H3yUYeHUE €CTECTBEHHBIX HAaYK;

7] HaydaTCsl CaMOCTOSITEIbHO pabOTaTh CO CHENHATbHON XUMHUECKON JIUTEPATYPOH;

"] mpuoOpEeTYT HABBIKU MOJATOTOBKH JIOKJIAJ0B U BBICTYIUICHUN Ha KOH(EPEHIUIX.

Kpurepun ypoBHsI 0CBOeHHsI Y4eOHOI0 MaTepuaJia:

- BBICOKHI1 YpOoBeHb — 00y4aloIni OCBOMJI MpakTU4YeCKH Bechb 00bEM 3HaHui 100-79%,

MIPEeIyCMOTPEHHBIX MMPOTPAMMON 32 KOHKPETHBIN TIEPUO;

- cpeaHMii ypoBeHb — Y 00y4Jaomux 00bEM yCBOCHHBIX 3HaHUMN cocTaBisieT 80-50%;

- HU3KHIl ypoBeHb — oOydJarommiics oBnagen MeHee dem 50% oObéma 3HaHUM,

MPEeTyCMOTPEHHBIX MMPOTPAMMOM.

YcaoBus peaanzanuu NnporpamMmmsl

MarepuajibHo-TexHUYeckue ycaoBus. st sddexTuBHON peanu3anuu  MpoOrpaMMbl
HeoOxoluMa MaTepuaibHO-TEXHUYECKas Oasa:

Y4eOHbIif kKabuHeT, cooTBeTcTBYIONTHI TpeOoBaHusaM: -CanlluH 2.4.4.3172-14 «CanurapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHUS K YCTPOIMCTBY, COIAEP>KAHUIO M OpPraHU3allid pexuma padboThI
o0pa3oBaTeNbHBIX OpraHU3aluil JOTOJHUTEILHOTrO oOpa3oBaHHs JAeTei» (Temmeparypa 18-21
rpanyc Llenbcus; BiaxkHOCTh Bo3ayxa B mpenenax 40-60 %, MmeGenb, COOTBETCTBYIOIIAS! BO3PACTHBIM
ocobeHHocTsM aereid 11-15 ner); [lng peanmusanuu mporpaMMbl HUCIONIB3YETCs 000pyAOBaHUE
«Touku poctay, a Tak xe:

[] KOMIBIOTED;



MEIUANPOCKTOD;
CTaHAapPTHBIA HA0OP XUMHUYECKHX PEAKTUBOB (KHCIOTHI, MIET0YH, OKCHIIBI, COJIH);
U3MEPUTENbHBIC TIPUOOPEI;
cTexisiHHas U ¢apdopoBas nocyna;
METaJIMYECKHE ITATUBHI;
HarpeBaTeIbHbIC TPHOOPHI;
BECHI;
MHKPOCKOTIL.
B kauecTBe AMIAKTHMYECKUX MAaTEPUATIOB HCIOJIB3YIOTCS HATJSAHbIE MOCOOMs: Talnuia
pacTBOPUMOCTH U nepuoauueckas tabmuua /1. 1. MenneneeBa; KOJUIEKIIMH MOJIE3HBIX HCKOMAEMBIX,
noyB, He(pTH, MIKaNa TBEPJOCTH U T.II.

s I I

B kadectBe MCTOAUYCCKUX MATCPUATIOB IPUMCHAKOTCA PA3JIMIHBIC Hy6JII/IKaLII/II/I 10 XUMHHN
(cm. Chnmcok JnHTEpaTyphl), METOJUYECKUX pPa3padOTOK H TUTAHOB KOHCIEKTOB 3aHSATHIA,
MCETOAUYCCKUX YKaSaHI/If/'I n peKOMeHI[aHI/II\/JI K IPAKTHYCCKUM 3aHATHAM.

HNudopmanuonnoe odecrnevyeHue: METOUUECKHE pa3pabOTKU MO BCEM TeMaM, CLIEHAPHH
MIPOBEJICHUSI MEPONIPUATUN, HHTEPHET-UCTOUHUKH, CXEMBbI, OITPOCHBIE U TEXHOJIOTUYECKUE KapThl.

KanpoBoe obecnieuenne: yuureab XUMHUH.

MeTtoanuyecKkue MaTepuaJIbl

MeTtoauka 00y4YeHHs TpeIoiaracT JOCTYITHOCTh H3JIaraeMoi HH(OpMAaIiK JIJIsi Bo3pacTa
06yqa10m1/1xc;1, YTO AOCTUTAaCTCA 3a CUéT HarjasaJHOCTU U Hepa?)pBIBHOI\/'I CBA3H C INPAKTUYCCKHMH
3aHATUAMH. DOPMBI 3aHATHI ONPEENISIOTCS HAIIPaBICHHOCTSIMH NIPOTPAMMBbI M €€ 0COOEHHOCTSIMH.
HporpaMMa BKJIIOYACT KaK TCOPCTUUCCKHUEC U MPAKTUYCCKUC 3aHATUSA B y‘~I€6HI)IX Ka6I/IH€TaX, TaK U
9KCKYPCHOHHBIE BBIXObI HA TEPPUTOPUIO YUPEKACHUS U CBOCH MECTHOCTH.

@®opMbl  OpraHu3anmuM  y4eOHoOro 3anarus. [logayua TeopeTHueckoro wmarepuana
OCYILICCTBIIAICTCA B (bopMe OpOBCACHUA TPAaIUIIMOHHBIX H KOMGI/IHI/IpOBaHHLIX 3aHSITI/II\/JI, JICKI_II/II\/JI C
OJTHOBPEMEHHBIM IOKa30M WILTIOCTPALUN, BHIEOMATEPUANIOB, MPE3CHTALUHN, TEMOHCTPAIIMOHHBIX
onbITOB. [lo/1aua mpakTHUEeCKOro MaTepuaia OCylecTBIsAETCS B (pOpMe HHANBUAYATbHO-TPYNIIOBBIX
CaMOCTOSITENILHBIX PabOT, MPAKTUUECKHUX 3aHSATHH.

Jng  gocTKeHHMs ULend W 3afad  [porpaMMbl  MIPEyCMaTpUBAIOTCS COBPEMEHHBIE
MeJarornYecKue U MH(POPMaAIMOHHBIC TEXHOJIOTHM:

. UTPOBBIC TEXHOJIOTHH;
. MPOEKTHAsl TEXHOJIOTUS;

. TEXHOJIOTHS MPOOIEMHOT0 00YUYCHHUS,

. 310pOBbecOeperarIe TEXHOIOTHH;

. UKT-texHomnornuy;

. TEXHOJIOTHS PA3BUTHUS KPUTHIECKOTO MBIIILIICHUS;
. TEXHOJIOTHS pa3BUBAIOIIETO O0YUYEHUS;

. TPYIIOBBIE TEXHOJIOTUU;

. TEXHOJIOTHH YPOBHEBOH nuddepeHuaim.

B mepuon oOy4yenust ansi mpoBeneHHss 0Opa30BaTENBHOW IESTEIBHOCTH HCIIONB3YIOTCS
CJICYIOUINE METOABI:

- 00BSACHUTEILHO-WILTIOCTPATUBHBIA (00s3aTeNIbHAsT TEOpEeTHYecKass 4acTh, paboTa ¢
WLTIOCTPATHBHBIMH MaTepUalaMH, COCTABICHNE TPAKTHUECKUX 3aJaHHi);

- pOOJIEMHBIIH (mpoOyieMHOE W3JIOKEHUE MaTepualia TPU HM3YYCHHUH BOIPOCOB
9KOJIOTUH, HAYYHOHN 3TUKH, NP aHAJIN3€ IEPCIICKTHBHBIX HAPABJICHUH pa3BUTHS HAYKH);

—  IpaKTU4YecKHi (00s3aTeNbHbIC MPAKTHUECKUE paOOTHl Ha KaXKI0M 3aHATHH);



—  JIeATCNIbHOCTHBIA (BBEICHUEC WHAWBUIYAIbHBIX 3aJaHU U CaMOCTOSTEIBHOM
paboThI C TUTEPATYPOI, ydacTHE O0YUAIOMINXCS B KOH(DEPCHIIUAX U IKCKYPCHSIX ).

MeToauyeckue U TUAAKTHYECKHE MATEPHATIBI:

- METOIMYECKUE Pa3pabOTKH [0 TEMaM;

- HAIMYKE HATJSITHOTO MaTepHaa;

- HaJIM9He JCMOHCTPAIIMOHHOTO MaTepHara;

- BUICO(DHIBMBI;

- pa31aTOYHBIN MaTepual;

- uH(OpMAIIMOHHBIE KAPTOUYKH.

- TUIaKTUYECKUE KapTOYKH;
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