MyHuununajabHoe 001eo0pa3oBaTe/ibHOE yUpe:KIeHrne MHOTonpopuibHast
rumMHa3ust Ne 12 ropoaa Teepu

«CornacoBaHo» «YTBEpKIAI0»
PykoBoaurens kadeapsl Jupexrop
MOY rumuazun Ne 12
/C.B.UBanoBa/ %
/T.B. CiiecapeBa/
IIporokoa Ne ot IMpuxka3z Ne ot 31.08.2021

«S»asrycra 2021 r.

PABOYASI MPOT'PAMMA /J10MOJIHUTEJIBHOT0 00pa30BaHUS
XUMUA U KU3HDb

Oo0benuuenne: «XXUMUD»
HanpaBieHue: XuMus M :KU3Hb

Ha 2021 — 2022 y4eOHbI# 1o

Cocrasuniaa: SIskuna H.C.




Coaep:xanue nmporpaMmsl

1. KomMIuieKc OCHOBHBIX XaPAKTEPUCTHK O0OPA3OBAHMS A eevvveeeeennnssenes

1.1. ITOSCHUTENBHAST BAMMCKA .eeevuvveeenniieeraiieeenaireeeeeiteeeenmteeeesanreeesnnneeesnaneeeenan 3
1.2. T1enu ¥ 3a0aUH TIPOTPAMMDBI  ...evvvrreeerinirreeeeeesenraeeeeeesssssreeeeesssnsseeessesssnsnes 7
1.3. CONEPHKAHNUE TIPOTPAMMBI  c..eeeeeeeniiieeeaieeeeeitteeeaitteeenaneeeeennseeessaneeessnaneees 9
1.4. IINaHUPYEMBIE PEYIIBTATBL  evvvveeeeeerreernnrreeeaereeeesnneeeasnseeeenssneesssnseesennnns 17

2. Komijieke OpraHu3anMOHHO-TEAATOTHYECKUX YCAOBH M. ueeeenneeennsns

2.1. DOPMBI ATTECTALIMML ...uvevvvveeeeeueirreeeeesannnrreeesennnnsnreessessnnseeessesssssseeesssssnnees 21
AV 011 (0121315 (SR E: LS 01 £21) 1 SRNUU USRI 22
2.3. VCI0BUS pEATTUBAIUN TIPOTPAMMBI  ..eeeeeueriiieeeeeaiitrireeeeeeirereeeeessssssseeeeeannns 24
2.4. METOOUUECKUE MATEPHAIIBL ....vvvveeeeenerrreeeeenirreeeeesennnseeeessssnnnseeessssnsssseeens 25
Pab0Yast IPOTPAMMA ......c.uviiieiiiieeeiieeeeciiee e et e e et e e e e e e e aaeee e e s rr e e s nraee e 27
KanenaapHbiil YIEOHBIN TPAPUK ....ooeveriieeeeiiieeieiiieeeieeeeeieeeeereee e e eeeeeneas 47

CIHCOK JTUTEPATYPBI ceveveeereccssssssssscssssssssssssssssssssssssssssssssssssssssssssssssssssssanssssss 3 1



Pasnen 1. KoMiuiekec 0CHOBHBIX XapaKTePUCTHK 00pa30BaHus
1.1. llosicHUTEILHAS 3aNIMCKA

JlononHuTenbHas oOmieoOpa3zoBarenbHas MporpamMma «XuUMHUSL U KU3HbY
COCTaBJICHA HA OCHOBE HOPMATHBHBIX JIOKYMEHTOB:

o ®depnepanbubiil 3akoH PO o1 29.12.2019 1. Ne 273-03 «O06 oOpazoBaHuu
B Poccuiickon denepanuny;

e [lpuxa3 MunucrepcTBa oOpa3zoBanusa u Hayku Poccuiickoit @enepaiuu
or 09.11.2019 r. Ne 196 «OO0 yrBepxkaeHun Ilopsiaka opraHu3zanuu U
OCYIIECTBJICHUSI ~ 00pa30BaTEIbHOM  JIEATEIBHOCTH IO  JOMOJIHHUTEIbHBIM
00111€00pa30BaTENbHBIM IPOrPAMMAaM;

e [locTraHoBieHne [TTaBHOrO TOCYJApCTBEHHOTO CAHUTAPHOIO Bpaya
Poccuiickoii ®@enepanru ot 04.07.2019r. Ne 41 «O6 yrBepxaenun CanlluH
2.4.4.3172-14 «CaHUTapHO-3MUAEMHUOJIOTHYECKHE TpPEOOBaHUSA K YCTPOMCTBY,
COZIEPKaHUI0 M OpraHU3alMHU pPEeKUMa padOThl 0Opa3zoBaTEIbHBIX OpraHU3alUil
JIOTIOJIHUTEIBHOTO 00pa30BaHUs 1eTe;

e Pacnopsoxenue [lpaButensctBa Poccuiickoit deneparuu ot 04.09.2019
No  1726-p «OO0 yrBepxknaenuu KoHuenuuu pa3BUTUS —JIOMOJHUTEIBHOIO
00pa3oBaHUs JICTEH»

e Pacnopstxenue [IpaButensctBa Poccuiickoit @enepauun ot 24 anpens
2018 1. N 729-p, «Pa3paboTka TpeaIOKEHWH O CpOKax pean3aluu
JIOTIOJTHUTENIHHBIX OOIIEPa3BUBAIOIINX ITPOTPAMM))

[Iporpamma «XuMHS U )KU3HB» ABISETCA MOAUPUIMPOBAHHOM.

HanpaBieHHOCTHh NPOrpaMMbl — €CTECTBEHHOHAYYHASI.
YpoBeHb 0CBOCHUSI POrPaMMBbI — CTAPTOBBIM.
AKTYaJlbHOCTH IPOrPaMMBbI.
Xumusi — Hay4yHasi AUCUUILIMHA, Pa3BUBAIOIIAS YMEHHUE JIOTUYECKHA MBICIUTD,

BUJIETh KOJMYECTBEHHYIO CTOPOHY MpeiMeTa (BEIeCTBA) U SIBJICHUM, 1e71aTh BHIBObI



u 0000menuss. OCOOEHHOCTBIO JAaHHOW NPOrpaMMBbl SIBISETCA TO, YTO B HEH
OCYILECTBIISIETCS MPOIEIEBTUYECKASI TOATOTOBKA JJISl N3yUYEHUS] XUMUH B [IEPCIIEKTUBE
Ha TMOBBILIEHHOM WM YIIyOJEHHOM YPOBHSIX, BO3MOXHOCTb ITO3HAKOMMTBCS C
BBOJHBIMHU pazjieiaMu; oOydaromuecs, KOTOpble MPOSBUIN MOBBIIIEHHBI HHTEPEC K
TEM WIM HWHBIM TeMaM, MOTYT TMpUd TIOMOUIM WHIMUBUAYyaJIbHOU y4ueOHO-
MCCJIEIOBATEIBLCKOW padOThl O3HAKOMUTBCS C MaTepHUaioM, KOTOPBIA BOOOIIE HE
M3Yy4aeTcs B IIKOJIBHON IpOrpaMMme.

[IporpaMmy OTJIMYAE€T M ACTETUYECKUUN AaCIEKT, YPE3BBIYANHO BAXKHBIN IS
GbopMUpPOBaHUS MHTEJUIEKTYaJIbHOTO TMOTEHIMANa OOYdYalomuXCsl, Pa3BUTHI HX
IIO3HABATEJIbHBIX HMHTEPECOB M TBOPYECKOW AKTHMBHOCTH, IIOCKOJIBKY TI'PaMOTHO
MOCTABJICHHbIE XUMHYECKUE SKCIEPUMEHTBI MOTYT OBITh OLICHEHBI U C 3CTETHYECKOU
TOukd 3peHuda. OO 3TOM TOBOPAT, HaNpUMEp, HUCTOPUYECKHE HA3BAHMS
HKCIIEPUMEHTOB: «JepeBo lOmnurepa», «3010TOM MOXKIb», «Ipo3a B IMPOOUPKE,
«3UMHHMH can», «BYJKAaH Ha CTOJE» U T. A. B comepkaHWM MporpamMmbl OTPAKEHA
UCTOPUSI XUMHHU U OUorpaduy BEIUKUX YUEHBIX, C IESTEIbHOCTHIO KOTOPBIX CBSI3aHbI TE
WM WHBIE OTKpbITHA. Ha 3aHATHAX MMPOKO HCIONB3YETCS HArJIAHBIA MaTepual,
BO3MOYKHOCTH HOBBIX HH(OpPMAIIMOHHBIX TEXHOJIOTMH U TEXHHYECKUX CPEICTB
00y4eHus B TIOKa3e ()parMEHTOB UCTOPUHU CTAHOBIICHUS M PA3BUTHUS XUMUHU KaK HAYKH.
CopepxaHue 3aHATHI HAIIPABICHO HA OCBOCHHE XMMHUYECKOM TEPMUHOJIOTHH, KOTOPast
WCIOJB3YETCS U PEIICHUS] 3aHUMATEIbHBIX 33/1a4, KOTOPbIE BIOCIECICTBUM MOMOTYT
pebstaM TNpUHUMATH y4YacThe B Wrpax, KOHKypcax, oilummuanax. JaHHbId Kypc
OCYILECTBIIIET Y4€OHO-IPAKTUYECKOE 3HAKOMCTBO CO MHOTMMH pa3lielaMd XUMUH,
YJIOBJICTBOPSICT TIO3HABATENIbHBIM WHTEpEC K MpoljeMaM JTaHHOW TOYHOM HAyKH,
pa3BHUBAET KPYro3op, yriiyoJiseT 3HaHUs B JAHHOW HAYYHOU AUCIUILIMHE.

HoBu3Ha 3aKi04aeTCs B TOM, YTO MHOTHE BOIIPOCHI XHUMHHU HEPa3pPbIBHO
CBsI3aHbI ¢ (PU3UKOU, OMOJIOTHEN M SKOJIOTHEH, 1 00pa30BaHHOMY YEJIOBEKY, YeM Obl
OH HE 3aHuMalica B OyaymieM, TMoJie3HO uX 3HaTh. [lodToMy B JaHHOM
o0pa3oBaTeNbHOM  MpOorpaMMe  peanu3yercs CHHTeTHYeCKHH  Mmoaxoa K
€CTECTBEHHOHAYYHOMY OOpa30BaHHUIO, KOTOPHIA MO3BOJIAET, C OJHOM CTOPOHBI,
chOopMHPOBATH 1IEJIOCTHOE MPEACTABICHUE O MUPE, A, C IPYroil CTOPOHBI, 00JErYUTh

MOHUMAHUE CJIIOKHBIX XUMHUYECKUX MPOOIIEM.
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Iexaroruveckasi nesaecoo0pa3HocTb. Kak n3BECTHO, XUMUS CUUTAETCS B
IIKOJIE OJJTHUM U3 CaMbIX CJIOKHBIX IPEIMETOB U BbI3bIBAET Y MHOI'MX IIKOJbHUKOB
HEJIOMOHNMAHNE U HETPUSATHUE C TIEPBOTO rojia 00yUeHUsI.

Cpenu mpUUMH TaKOTO BOCIIPHUSTHS IPEAMETa MOKHO Ha3BaTh
HEOIIpaBJaHHO O0JIbIION 00BbEM U IKIEKTUYHOCTh Y4€OHOT0 MaTepHralia B IIKOJIbHBIX
nporpaMmax, a Tak’ke HeJJOCTaTOYHYI0 MOTUBHPOBAHHOCTH JI€TEH K U3YUCHUIO
XUMHH.

Kpowme Toro, B nocienHue rojipl HabIOAAETCA COKpPAIIEHUE YaCOB, OTBOANMBIX
Ha XuMUI0. [laneko He AJist BceX JeTel XMMuUs CTaHeT Oyayien npodeccueil, mosTromy
MHTEpeC K MpeIMeTy MaJaeT, Kak TOJIbKO BO3HUKAIOT CIOXKHOCTU B MOHMMAHUU TEX
WIM WHBIX TEM, TPYAHOCTH B pELICHUH 3a]ad, MNpOOJeMbl TPU TMPOBEACHUU
n1abopatopHbIX paboT. ILIKOIBHUKHM 9acTO CYUTAIOT, YTO XUMHUYECKas TeOpHUs Cyxa U
3aIlyTaHa.

CoBepuieHHO HMHAas MO3ULMSA (GOpMHUpPYETCs y peOEHKa MpU BO3HUKHOBEHUU
COOCTBEHHOW 3aMHTEPECOBAHHOCTH B U3YUYEHHHU IIPEIMETA.

JlanHast oOpa3oBaTenpHasl MporpaMMa OpUEHTHPOBAHA HA TO, YTOOBI HHTEPEC
K XMMHHM BO3HHUK U 3aKkpenmwics Ojarogapsi WCIONb30BAaHUIO B OOy4YeHHU
UCCJIEIOBATENBCKOT0 OJIX0/1a, PYU KOTOPOM JI€TH MOCTUTAIOT MPEAMET XUMHUH Uepe3
coOCTBEHHOE yueOHOoe uccienoBanue. Takoil Moaxoj Mo3BOJSET 00ydYaroIIUMCS HE
TOJIbKO OCBOUTH MOHATUIHBIN anmnapar U 3allOMHUTh HEKOTOPbIE BasKHbIE (DaKThI, HO U
MOJyYUTh HABBIKU MPOBEACHUS CaMOCTOSATEIBHOIO HCCIIEIOBaHUS, KOTOPbIE MOTYT
OBITH TOJIE3HBI IS TMOCIEAYIOEeH camMopealn3alud B JIOO0H Jpyrodt obmactu
y4eOHOM U B Oyy1ieM MpopeCCUOHAIBHON A TEIHHOCTH.

Hcxons W3 Takoro moaxona, B IEHTP OOy4YeHHsS MO JaHHOW Mporpamme
CTaBATCS  pPa3BUTHE ©CTECTBEHHOHAyYHOTO  MHPOBO33PEHHS W OBJIAQJICHUE
UCCIIEJOBAaHUEM KaK METOAOM Hay4yHoro nmo3Hanus. [loaTomy Ha 3aHATHAX OOJbIIOE
BHUMaHUE OTBOJMUTCS MPAKTUYECKUM PabOTaM pa3HBIX BHIIOB, MPUIEM 3HAUUTEITHLHOE
BpeMs yJeNsieTcs MPOBEICHUI0 CaMOCTOSITENbHBIX HCCIEIOBAaHUN MO BBIOpAHHBIM
TemaM. HachllieHHOCTh HauaaIbHOrO epro/ia U3yueHUs: XUMUHU JEMOHCTPAIIMOHHBIMU
OTIBITAMH CTUMYJUPYET HHTEPEC K XUMHHU U JKeTIaHUE U3ydaTh 3Ty HAyKy.

[IporpamMmma BEICTpOEHA TAK, YTO B JAIBHEUIIIEM BHUMAHUE AETEN HA 3aHATHAX
S)



HaIpaBJICHO HA BBINIOJHEHHUE OIbITA, W3yYeHHUE, HAOMIOJcHUE W (UKCAIUIO €ro
pe3yibTaTOB BO BCeX MNOAPOOHOCTSIX. B 3TOM ciyyae npuémbl U JIeHCTBUS
BOCIIPUHUMAIOTCS OOYYaIOMMMUCS HE  KaK BOJIMICOHBIE MAHMITYJISIMH, a Kak
3aHMMATENIbHAasT HEOOXOIUMOCTh, 0€3 KOTOPOM HEBO3MOXKHO OCYIIIECTBUTH CTOJb
MPUBJICKATEIbHBIC JIJIsI HUX XUMUYECKUE MTPEBPAILICHHUS.

OTIMYHUTEJbHON 0CO0EHHOCTHI0 MPOrPAMMBI « XHUMHUS B ONIBITaX) ABJISIETCS
TO, YTO JaHHas oOpa3oBaTeiibHasg TMporpaMMa HMEET €CTECTBEHHOHAYYHYIO
HaIPaBJICHHOCTh C 3JEMEHTAMHU XYJI0’KECTBEHHO-3CTETHUUECKOW HAaINpaBIECHHOCTEM,
TaK KaK 3HaKOMUT C UCTOPUUYECKUMHU ACTIEKTaMH CTAHOBJICHUS W Pa3BUTHUSI XUMUU, a
TaKK€ Pa3BUBAET MOCPEICTBOM MpPEIAMETAa XUMHUU OSCTETHUYECKOE BOCIPUATHE
OKPY)KAIOIIEr0 MHpa, YTO WIpaeT BaAXKHYIO pOJb B TOBBIIICHUUW BHYTPEHHEU
MOTHBAIIUM K OCBOCHHUIO ATOTO mpeameTa U (HOPMUPOBAHUM OOIIEH KYJIbTYpPHI
oOydJarommxcs.

AZlpecaT mnpOrpaMmbl. [Iporpamma opHEeHTHpPOBAHa Ha BO3pacT
oOyuaroruxcs 14-18 ner. Jlyisg oOydeHus: NpUHUMAIOTCS BCE JKEJNAIOIIKE, YTO JaeT
BO3MOXXHOCTh 3aHUMAThCS C Pa3HOOOpPA3HBIMU KAaTETOPUSIMU JETEH: OJapCHHBIMHU,
JNETbMH W3 TPYNN COLMAJIBHOTO PHUCKA, EThbMU W3 CEMEW C HHU3KUM COIMAJIbHO-
HPKOHOMHYECKUM cTaTycoM, a Takxke ety ¢ OB3. Tlpu pa3paboTke qaHHOM IpOrpaMmbl
YYUTBHIBATUCH BO3PACTHBIE MCUXOJOTMUECKHUE OCOOEHHOCTH JIETe JaHHOTO BO3pacTa,
ncuxousnyeckrue 0COOCHHOCTH Pa3BUTUS U 00Pa30BATEIbHBIC TOTPEOHOCTH JIETEH C
OB3.

dopma o00y4yeHUsi — OYHAs, ayJIUTOPHBIC, BHEAYAUTOPHbIC (PKCKYPCHH,
MpaKTUYECKUe paboThl), TEOPETUUECKHUE U MPAKTUUECKHUE 3aHSATHA.

dopma opranuzanum 3aHATHil. B nporpamme 3¢ pexTuBHO coueraroTcs
WHIMBUAYaJIbHbBIC, TPYIIIIOBBIC U KOJJIEKTUBHBIEC (DOPMBI paOOTHI.

O0beM W CPOK OCBOEGHHSI MNPOrpaMMbl, PeXKUM  3aHATHIA.
[IpoaomxuTeNnbHOCTh y4eOHOTO Toja — 34 y4eOHBIX HeNellb, Harpy3ka 2 yaca B
Henenmo (Bcero 68 yaca B Troj). 3aHATHS TPOBOIATCS C TMOCTOSSHHOM CMEHOM
JEATEIIbHOCTH.

[Ipoucxonut yriayOjieHHE TMOJYYEHHBIX 3HAHUW MO XUMHHU C aKIEHTOM Ha

MOJTy4YE€HUE HABBIKOB CAMOCTOSITENILHOM HCce0BaTenbckoil paboTsl. dopma 3ansTuii
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MPEyCMATPUBAET COUETAHUE TEOPETUUECKOM YACTHU C MOCIEAYIOIIEN MPAKTUYECKOU
MIPOBEPKOM M 3aKPEIUIEHUEM IOJYYEHHBIX 3HAHUW MYTEM MPOBEICHUS Pa3INYHBIX
OTIFITOB Ha 06a3¢ XUMHIECKOU JTAOOPATOPHH.
Cpok peanuzanuu NporpaMmmsi-1 roj.
1.2. esaun 1 321244 NPOrpaMMbl

Henr mnporpamMmel- O0O0ydYeHHE NPAKTUYECKOM XUMHUH, PpPa3BUTHE
€CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U JIUYHOCTHOM MOTHUBALMU K TTO3HAHUIO
Yepe3 UCCIIEI0BATENbCKYIO JEATEIIBHOCTh B IPOLIECCE N3YUYEHUS] XUMUHU.

3agaun:

Ooyuaromue:

JaTh TPEACTaBIICHHE 00 OCHOBHBIX IOHATHSX HEOPTaHMYECKONW XUMHUU —

aToMax, MOHAX U MOJIEKYJIax; O KJacCU(PUKAIIMU HEOPTraHUYECKUX COCTMHEHU N

HAa KHUCJIOThI, OCHOBAaHUSI U COJIU;

00y4YUTh OCHOBAM MPAKTUYECKON XUMUU: aHATIU3Y U CUHTE3Y;

HAy4YUTh IPUHIIAIIAM U METOJMKE MPOBEICHUS UCCIEA0BATEILCKON PaOOTHI;

00y4uuTh paboTe ¢ XUMHYECKUMH PEaKTHBAMH M IPUOOpPAMH, IPOBEIACHHUIO

MPOCTEUIIIUX J1a0OpPaTOPHBIX OIEpaluii: HarpeB, MEPEeroHkKa, SKCTPaKIUs,

(buIbTpOBaHKE, B3BCIIMBAHKUE H T.]I.;

O3HAKOMHUTb C TPOMCXOXJAEHUEM U PA3BUTUEM XUMHH, HUCTOpPUEH

MPOUCXOXKIAECHUS XUMUYECKUX CUMBOJIOB, TCPMUHOB, TTIOHSITH;

MMO3HAKOMUTH CO CTAPUHHBIMU 3KCIIEPUMEHTAMU;

HAY4YUTh CaMOCTOSTEIBHO HaMmedaTh 3aJadyy, CTaBUThb OJKCIEPUMEHT U

OOBSACHSTH €0 pe3yJbTarT.

MOATOTOBUTH K U3YUYEHUIO XMMUU Ha MOBBIIIIEHHOM WUJIM YTIYOJIEHHOM YPOBHE.
Pa3BuBarmme:

pPa3BUTh HAOIIOAATEIHLHOCTh U UCCIEA0BATEILCKUN HHTEPEC K MPUPOTHBIM

SIBIICHUSIM,

Pa3BUTh y 00YYAIOIIMXCSI HHTEPEC K MO3HAHUIO, K TTPOBEICHUIO

CaMOCTOSITEJIbHBIX UCCIICOBAHUM;

Pa3BUTh AKKYPATHOCTh, BHUMATEILHOCTb, CTPOTOCTh B COOJIIOICHUHN



TpeOOBaHMIT TEXHUKH 0€301TaCHOCTH;

BbIPa0OTaTh NEPBOHAYANIbHBIE HABBIKUA PA0OTHI CO CHEIHAIBHOM TUTEPATYPOil;

C(l)OpMHpOBaTI) " PA3BUTH ITOJIOKHUTCIIBHYIO MOTHBAIIUIO K I[aJ'II)HGI‘/’IHIGMy

N3Yy4YCHHUIO CCTCCTBCHHBIX HAYK;

Pa3BUTH ITIO3HABATCIIBHYIO 1 TBOPYCCKYIO aKTUBHOCTD,

Pa3BUTh AICTETUYECKOE BOCIIPUITHE CTPYKTYPHI, (POPMYIT XUMUYECKUX

QJICMCHTOB, pPC3yJibTaTa COOCTBEHHOM JCATCIIBHOCTH.

BocnurareabHbie:

BOCIIMTATh KOJIJICKTUBHU3M,

BOCIITUTAaTb HpaBPIJIBHBII;'I Imoaxo[d K opraHu3any CBOECro Jocyra ,

BOCIIUTATb Y6€)KI[€HHOCTB B IIO3HABACMOCTH OKPYIKaroIICro Mupa u

H€O6XOI[I/IMOCTI/I 9KOJIOTHYCCKH I'PaMOTHOI'O OTHOLICHUSA K CPCIC oOuTaHus.

1.3. Coaepxanue nmporpamMMmsl

VYueOHbIH maH (68 4acoB)

Ne Ha3Banue pa3iejioB U TeM KoanyecTBO 4acoB
n/n Teopuss [Ipakruka | Bcero
DopMbI
aTTecTAllUNHN
1 BBenenne B mporpamMmmy 1 1 2 Y CTHBIN
OIIpOC
1.1 CobecenmoBaHue ¢ ICTHMH. 1 1 2 Y CTHBIN
BBojHOE 3aHsTHE. onpoc
2 IIpeamer xumun 4 4 8
2.1 [TonsiTus: aToM, MOJIeKyJIa, 1 1 2 XUMHUYCCKHUH
3JICMEHT JIAKTAHT
2.2 dusznyeckre 1 XUMHYECKHAE 1 1 2 Pemenne
SIBJICHUS TPEHUPOBOYH
BIX
YIIPAKHEHUN
2.3 YucTele BelecTBa U CMECH. 1 1 2 Perenne
Paznenenue cmecen TPEHUPOBOYH
BIX
YOPaKHCHUM
2.4 3aKOH COXpAaHEHUSI MACChI 1 1 2 Y cTHBIN
OIIpOC
3 XuMH4YecKue peakunu 2 1 3
3.1 IToHnsTHE O XUMHYECKOM 1 1 2 Brinmonxnenue
B3aMMO/ICHCTBUH MPaKTUYCCKH
BEIIIECTB X 3aJJaHuN
3.2 [Ipunuune! rpadpuyeckoro 1 = 1 Pewenue
OTOOpAKEHUS TPEHUPOBOYH
peakuuii bIX
YIIPAKHEHUN




4 CoBpemeHHoe J1a0opaTOpHOE 1 1 2 TectupoBanu
000pyI0BaHME e
5 Pabora c razamm 2 3 5
5.1 PazButne xumun. OnbITh K. 1 - 1 Y CTHBII
[Ipuctin, OIpocC
K.-B. Illeene
5.2 | Bogopon, kucinopoa u aMMuak 1 3 4 Perenne
MPAKTUYECKH
X 3aJIaHUM
6 HUcrTopus xumum. 1 3 4 TecTtupoBanu
JTanbl B U3y4YeHUH ra3oB U e
pacTBOpoOB
7 Pabora ¢ pactBopamu. Bona 4 5} 9
7.1 [loHsATHS: pacTBOp U 1 1 2 Y CTHBIN
PacTBOPCHHE onpoc
1.2 Kpucramibr 1 1 2 Y CTHBIN
omnpoc
7.3 [I€n09m 1 KUCIOTHI 1 2 3 Pemenue
TPEHUPOBOYH
bIX
YIpaKHESHUM
7.4 Conn 1 1 2 Pemenue
TPEHUPOBOYH
bIX
YIIpaXKHCHUH
8 XumMus BOKpPYT Hac. 1 - 1 Y CTHBIN
IIpa3aHUYHAT XUMHS oTpoc
9 MeTasuibl 4 UX COeAMHEHMS 3 2 5
9.1 MeTanmibl 1 BX COSTUHEHUS — 1 - 1 Y CTHBIN
CTOUKHE U OIpOC
aKTHBHBIE, TBEPJBIC M MATKHE,
JIparoleHHbIC
9.2 Mertaiibl OCHOBHBIX TPYIII 1 2 3 Peuienue
MPaKTUYECKH
X 3aJIaHUM
9.3 MeTanibl TOOOYHBIX TPYTII 1 - 1 Peuienue
MPaKTUYECKH
X 3aJIaHUM
10 DJIEKTPOXUMMUS 3 1 4
10.1 ["anpBaHWYECKHE DJIEMEHTHI 1 - 1 Y CTHBIN
onpoc
10.2 YcrpolicTBo OaTapeiku 1 - 1 Y CTHBIN
onpoc
10.3 Koppo3zus meTamos. 1 1 2 BrinonHeHue
3amuTa OT KOppO3UH MPaKTUICCKH
X 3aJJaHuN
11 Keneszo. CBoiicTBa xkejie3a 1 3 4
11.1 Oco0eHHOCTH XKeJie3a u 1 - 1 BrirosiHeHne
COCIIMHEHUI KeJe3a. TPEHUPOBOYH
Marnetnsm bIX
YOPaKHCHUM
11.2 Peakmuu coeqnHeHNN Kele3a. - 3 3 Brimmonaenue
XuMHu4ecKas MPaKTUYCCKH
paayra X 3aJJaHuN
12 Hemertaibl 2 3} I




12.1 Cepa u pocdop — TUITHYHBIC 1 2 3 Brinmonxnenue
MIPEJCTABUTEIH MPaKTUIECKU
HEMETAJJIOB X 3aJJaHuN
12.2 | I'anorensl. CXOACTBO U pa3IuiHs 1 1 2 Tectupo
BaHUE
12.3 OKHUCINTEIILHO- - 2 2 Brimonn
BOCCTAHOBUTEJIHHBIC PEAKIINH B cHHE
OBITY U B JTaOOpaTOpUU MPaKTUY
ECKUX
3aJaHuil
13 I'eneTnueckas cBS3b 2 1 3
HEOPraHMYeCKHuX
coeJUHEeHUH
13.1 | MHoroo6pasue HeOpraHUYECKUX 1 - 1 Pemenn
XUMHYECKUX e
BEIIECTB U pEaKIUui TPEHUPO
BOYHBIX
YIIpaXkH
CHUN
13.2 | Okcuasl METAIOB U HEMETAJIJIOB 1 1 2 Brimoan
cHHE
MPaKTHY
ECKHUX
3aJaHui
14 | MHoroo0pa3ue opraHM4ecKux 4 2 6
cOeJMHEeHUH
14.1 MHoroo0Opa3ue coeTMHEeHUI 1 - 1 'Y CTHBIN
yriaepoaa OIIpOC
14.2 Moro1ue BemecTsa 1 1 2 Brimoan
CHHE
MPaKTHY
ECKHUX
3aTaHuH
14.3 Kpaxman u riatoko3a 1 1 2 Brinonx
cHHE
MPaKTHY
ECKHUX
3alaHUH
14.4 Opranuyeckue BEIIECTBA B 1 - 1 Pemenn
IpUpPOJIC c
TPEHHUPO
BOYHBIX
YIIpaXkH
CHUI
15 AHAJIN3 ¥ 0YHCTKA BelleCTB 2 2 4
15.1 Nupukaropsl. [lomyuenne u 1 1 2 Brinmonn
U3YYCHUE CBOUCTB cHHE
MPaKTH4
ECKHUX
3aTaHUN
15.2 CriocoOb1 0OHapy>KEeHUS 1 1 2 Brinonx
KaTHOHOB U aHHOHOB. cHHE
L{BeTHBIC peaknuu. AHAIU3 MPaKTHY
CMECH coJieH CCKHX
3alaHUH
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16 IloaroroBka 2 1 3
HCCJIeI0BATEIbCKON padoThl K
y4acTve B KOH(pepeHIuu
16.1 Br100op Te€MBI ¥ OATOTOBKA 1 - 1 Y cTHBIN
HCCIIEI0BATEIIbCKOU OIpOC
paboTHI
16.2 ITocTaHnoBKa SKCIIEpUMEHTA - 2 1 Brinosx
cHUE
MPaKTHY
CCKUX
3aJaHUN
16.3 VYyacTtue B KoH(epeHIIuU 1 - 1 Cobece
TTOBaHUE
17 HUTorosoe 3ansitue 1 - 1 TecTupo
BaHHE
Hroro 33 39 72

Conep:xanue kypca (68u4.)

Paznea 1. BBenenne.

Tema 1.1. CobecenoBanue ¢ 1erbMu. BBogHoe 3ansiTHE.

BrisicHeHre UCXOAHBIX MPECTABICHUHN O MPEeIMETE XUMUU U 00J1acTh €€
MIPUMEHECHUSI.

Texnuka 6€30macHOCTU. 3HAKOMCTBO C Tpynmoi. Pacckas o cosepxaHuu MporpamMmbl
nepBoro roga ooyuenus. [IpaBuna noBeaeHus B 1a0OpaTOPHH.

Ilpakmuueckan uacms. TexHuka Oe30macHOCTH B paboTe € XUMHUYECKUMU
peaKTUBaMH, SJICKTPONPHUOOpaMu U HArpeBaTEIbHBIMU MPUOOPaMHU.

Paznean 2. Ilpeamer xuMum.

Tema 2.1. IloHsATHSA: ATOM, MOJIEKYJIa, 3JIEMEHT.

[TapocTepxkHeBass MoAenp MOJIEKYJbl. BemecrBa BOKpyr Hac. Bo3HMKHOBeHHE U
Pa3BUTHE TEOPETUUECKUX TMPEACTaBICHUN O BemecTBe. CTuxum ApUCTOTENS U
aromucTuka Jlemokputa. Pa3BuTHEe aTOMHUCTHYECKMX NPEACTABICHUNA B Tpynax P.
boiing u JIx. lanbToHa. 3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.

Ilpakmuueckaa wacmb. 3HAKOMCTBO C KOJUICKIMEHM XUMHYECKHX BEILECTB.
[TocTpoenune Moaenen MOJIEKYJ Pa3HbIX BELIECTB.

Tema 2.2. ®usnyeckue 1 XUMHUYECKUE SBJICHUS.

SABnenus pusnveckue u xumudeckue. ['openne ceeun. MzydueHue peakiimu ropeHusl.

Ilpakmuueckasn uacms. 1lnaBnenne napaduna. M3rotonenne cBeun u3 napaduHa
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WU MbUTa. AJIXUMHUS («30JI0TOM T0K/b» U TUPUTHI).

Tema 2.3. UncThble BemecTBa  CMECH.

[Tpuponnbie cMecu — BO31lyX, HEPTh, MUHEpaIIbl. 3ydeHre KOJUIeKIIHA.
Ilpakmuueckan yacmes. [IpaBuia paboTel ¢ Becamu. B3BenBanue, NpUroToBlieHHUE
CMecCel MeTaia 1 HeMeTasua.

Pa3znesnenune cmecei.

OuucTka BElECTB, IEPEKPUCTATUTU3ALIMS.

Ilpakmuueckasa yacmo. ONBITH IO PA3JEICHUIO CMECEH.

Tema 2.4. 3ak0H cOXpaHeHHS] MACChI.

XUMHUECKas peakusl KaK OTPaKEHUE 3aKOHA COXPAHEHHUS MACCHI.

Ilpakmuueckaa uacme. IlpuroroBnenue cmecu Jlemepu.

Pasznen 3. XuMuuyeckue peakumu.

Tema 3.1. IlonsiTHE 0 XUMHUYECKOM B3auMOAeicTBUHU BemecTB. [Ipr3Haku
XUMUYECKUX peakiuil. HaOmoaenne npu3HakoB XUMUYECKON PEaKLUH.

Tema 3.2. IIpyHuunbl rpadu4ecKoOro 0To0OpakeHus peakuuii. XuMHYECKUE
YpaBHEHUS.

Ilpakmuueckasa uwacms. [IpoBeieHNE IPOCTEUILNX OIBITOB, BBISIBIICHUE U ONTUCAHUE
O0COOEHHOCTEH MPOTEKAHUS PA3TUYHBIX PEAKITUH.

Pa3znen 4. CoBpeMeHnHoOe 1adopaTopHOE 000pYyA0BaHUE.

[TpuHLIMIBI PaOOTH 000PYIOBAHUS XUMUUECKOH J1a0OpaTOPHUN: MarHUTHBIEC MEIIATIKH;
BEChl MEXaHUUYECKHE JaOOpaTOpHbIE, TOPCUOHHBIC, AaHATTUTUYECKHUE; BRITSDKHON IIKad;
MyQenbHas eyb.

Ilpakmuueckan uwacms. Vicnonb3oBanwe 000pyIOBaHUS JUIsI  MPOBEICHUS
nabopaTopHbIX paboT. PaboTta ¢ neHTpudyroii, MUKpOCKOTIOM, MAaTHUTHOW METIIAJTKOH.
Pa3pen 5. Pa6ora ¢ razamu.

Tema 5.1. Pazpurne xumun. Onbithl k. IIpuctian, K.-B. HleeJte.

«JlecHoil ra3» U crocoObl «yJIyYIICHHs BO3yXa.

Ilpakmuueckasn yacmo. OnbiTel ¢ COz 1 O,. TexHuka 6€30nacHOCTH MpU PadoTe C
razaMu.

Tema 5.2. Bogopoa, KUCJI0PO, AMMHUAK.

[TonssTne yncToTel raza. ' pemyunit ras. [ImoTHOCTH rasa.
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Ilpakmuueckaa uacme. 1loyueHue Bogopoaa, Kuciopona u ammuaka. smepenue
IJIOTHOCTH Ta3a.

Pasznen 6. UcTopust XuMuu. ITanbl B M3yYeHUH Ta30B U PACTBOPOB.

Hctopust Tpanchopmanuu MpeAcTaBICHUN YYEHBIX O CTPYKType Ta3000pa3HbIX
BEIIECTB U TEOPUU pacTBOPOB. M3yueHue cocraBa Bozayxa. Otkpoitus . Pesepdopna,
A. JlaByaspe u I'. KaBenauma. Pa3Butue teopuu ropenusa. OnpoBepxKEHUE TEOPUH
draorucrona. Teopuu pactBopos C. Appenuyca u Jl. 1. Menzaeneena.

Pazngen 7. Pabora ¢ pacrBopamu. Boaa.

Tema 7.1. IllonsiTus pacTBOP U pacTBOpPEHUE.

TBEpable, KUAKUE, ra3000pa3Hbie pacTBOPbl. HackllieHHbIN pacTBOp.
Henaceiennsliit pactsop. [lepeceiiieHHbIi pactBop. PacTBOpUMOCTS.
Ilpakmuueckasn yacmsp. [IpUroTOBIEHHE PACTBOPOB W3  KUIKOTO CTEKJIA
«Heoprannueckuii Jiec — 3araJIo4HbIA U PEKPACHBIN.

Tema 7.2. Kpucrasisl.

Kpucrannusanus u3 nepechieHHbIX PaCTBOPOB.

Ilpakmuueckaa ywacms. BeipanuBaHve MOHOKPUCTAJIJIOB U3 HACHIILIEHHOTO pacTBOPA.
[Tomy4yaem u pucyemM KpucCTauibl pa3HO POpPMBI.

Tema 7.3. LI1é104u ¥ KUCITOTHI.

PactBopsl mienoueit u kucinoT. Boga B ¢gusuke, xumuu u Ouosnoruu. I[Ipupoansie
OCMOTHUYECKHUE SIBJICHUS.

Ilpakmuueckaa ywacms. Y CTpaHEHHE )KECTKOCTH BOABI. DJNEKTPOIUTHI. J(Hcconuarusi.
Tema 7.4. Coun.

Mmuoroo6pasue cosneit. Conu BOKpyT Hac, ux peakiuu. Kpacora XuMUYecKUX peakiiuid.
Ilpakmuueckaa wacms. Kpucrannmzanuus coJie U3 KETATUHOBBIX IUIEHOK.

Paznen 8. Xumus Bokpyr Hac. [Ipa3aunynas xumus.

[TpunHIMTIBL EHicTBUS (peliepBEPKOB, XUMHUUECKUX 3MEH, IPAKOHOB, XJIOMYIIIEK.
Ilpakmuueckaa wacmb. XUMUYECKHE 3ME€U U JIpakoHbl. DOKYChl, OCHOBAHHBIC Ha
M3MEHEHNH LBETAa pacTBOpa INpHU XUMHUYECKOW peakuuu. DeriepBepku. MbLIbHbIE
Iy3bIPH, O YEM OHU MOTYT paccKa3aThb?

Pasznen 9. Mera/iibl M X COeTUHEHHU .
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Tema 9.1. MeTa/jibl M UX COCJUHEHUS — CTOHKHME M AKTHUBHBbIC, TBEpPAbIE H
MSATKHE, IparoueHHbIe.

Mertamiel B Tabimue MenaeneeBa. CTpoeHHE aToMa Ha MPUMEpPE aToMa MEeTaJla.
Ilpakmuueckan yacmo. u3znyeckre 1 XUMUYECKUE CBOMCTBA METAJLIOB.

Tema 9.2. MeTa/lsibl 0CHOBHBIX I'PYIIIL.

CBoiicTBa, CTPOEHHUE ATOMA.

Ilpakmuueckasn ywacme. OnbiThl ¢ Sn u Al.

Tema 9.3. MeTa/iibl NOOOYHBIX IPYIIL.

Menb, cepedpo, 30510T0, ITMHK. CBOICTBA, CTPOCHUE aTOMA.

Ilpakmuueckasa wacmeo. Kakue Meramisl ecth B namne HakanuBanus (W, Mo, N).
[parouennsie Metaiuiel. Beimenenne Au n Ag. «KaccueB nmypnyp». BeipamunBanue
MoHOKpuctaioB Cu. «/lepeBbs» [Tapanensca u FOnurepa.

Pasznea 10. DnexkTpoxummusi.

Tema 10.1. 'anbBaHUYECKHE 3JIEMEHTHI.

Uctopust otkpbiTus. [lonstne o ranbBaHuke. CocTaB W NPUHUMUIIBI paOOTHI
raJIbBAHUYECKUX JIEMEHTOB.

Ilpakmuueckan uwacms. V3ydeHue cocTaBa M TpPHUHIMNA pPadOTHl Pa3IMYHBIX
AJIEMEHTOB ITUTAHHUS.

Tema 10.2. YcrpoiicTBO 0aTapeiiku.

Pa3yioxenue Boibl Ha BOLOPO U KUCIOPOA.

Ilpakmuueckasa yacmso. ONBITH ¢ OaTapeiKaMH.

Tema 10.3. Koppo3ust MeTa/L10B. 3a1IIUTa OT KOPPO3UM.

[TprumHBI U TOCIEACTBUSA KOPPO3UH METAILIOB. 3aIlMTa OT KOPPO3HUH.
Ilpakmuueckasa wacmso. ONbBITHI 10 U3YYSHUIO KOPPO3UU METAJIIOB U 3aLIUTHI OT HEE.
Pa3pen 11. ’Keie3o. CBoiicTBa KeJje3a.

Tema 11.1. Oco0eHHOCTH Kejie3a U COeAUHEHU xkesie3a. Marnerusm.

Kenesznbii Bek. Xenezo Bokpyr Hac. CreneHu okucieHus xenes3a. llonsTue
MarHeTu3Mma.

Ilpakmuueckaa uacmso. KadyeCTBEHHbIE peaKUUMM HAa HMOHBI kene3a. llomyuenwne
nupoopHOro xesne3a. ONbIThl, IEMOHCTPUPYIOLINE MAarHETU3M.

Tema 11.2. Peakuuu coenHeHui xesie3a. XUMHU4YeCKas paayra.
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Oco0eHHOCTH COeTMHEHHH Kee3a U UX PEeaKIIUi.

Ilpakmuueckaa yacmo. ONBITHI 110 MOJTYYEHUIO PA3HOLBETHBIX COCUHEHUN XKelle3a.
XuMHUYECKas pajlyra U XUMUYECKUN CBETO(DOP.

Pasznea 12. HemeraJuibl.

Tema 12.1. Cepa u ¢pocdop — THINYHBIE IPEACTABUTEIN HEMETAJJIOB.

Coeaunenus S u P. Xumunueckue cBoiicTBa coequHenuid S u P. Anmorponus.
OKHCIUTETFHO-BOCCTAHOBUTENLHBIE CBOMCTBA COeIMHEHUN cepbl U (ocdopa.
Ilpakmuueckaa wacmo. OeriepBepkr Kak  IpUMED TUNUYHOU
OKHUCIIUTEIIbHO- BOCCTAHOBUTEIBHOM PEAKIIUH.

Tema 12.2. I'asiorennl. CxoacTBa M pa3jn4ius.

Hctopust OTKPBITUS HEKOTOPBIX TaJIOT€HOB. ['aloreHsl — onacHbIe U noJie3Hbie. Yem
naxHet Mope? 3auem opraHusmy iona?

Ilpakmuueckasn yacmo. ONBITHI MO MOJTYYEHUIO TAIOT€HOB.

Tema 12.3. OKHCIHUTEJbHO-BOCCTAHOBHTE/IbHbIE PpeaknuM B ObITY M B
Jgaboparopuun. OBP.

Ilpakmuueckana uacmp. BbiBeeHHE TSTEH W TOJYyYEHHE KPacoK. XUMHUYECKUE
BYJIKAHBI.

Paszgeua 13. I'eHeTH4yeckasi CBA3b HEOPTAHUYECKUX COCIMHEHHM M.

Tema 13.1. MHoroo0pa3ue HeOpraHu4YeCKMX XUMHYECKUX BelleCTB U PeaKIMi.
Komnpna JInzeranra.

Ilpakmuueckasa yacmes. IIpoBeieHre CI0KHOM 1IENU XUMHUUYECKUX PEAKIIMM [T
noyuyeHus kosner JInzeranra.

Tema 13.2. Oxcuabl METAVIOB U HEMETAJLIIOB.

Heoprannueckuii cuHTtes. ['eHeTUUECKAs CBSI3b HEOPTaHUYECKUX COCTUHEHU M.
Ilpakmuueckaa uwacms. [1orydenue u CBOMCTBA OKCHJIOB.

Paznen 14. MHoroo0pasue opranHn4ecKux cCoOeJMHEHHIA.

Tema 14.1. MHoroo0pa3sue coeJMHEHHH yIjiepoaa.

Hedts, Hedrsapie mnéuku. Paspymenue miénok. [loBepxHOCTHOE HATSHKEHHE.
Borpocsl 3arpsi3HeHHs OKpY>Karolei cpeibl.

Hpakmuuecmm yacmeos. Onpe):[eneHI/Ie rajJorcHomnpon3BOIHBIX.
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['openne caxapa. [IpogyKTel nuTaHusl.

Tema 14.2. Mowmue BeuiecTsa.

Mpiuia. CUHTETHYECKHUE MOIOIIUE BEIIECTRA.

Ilpakmuueckaa padboma. VI3roTOBIICHUE MBLIA.

Tema 14.3. KpaxmaJj u riioko3a.

Crpoenue, cocTaB, Hcnioiab30BaHue. [{BeTHbIE peakunu. OnpeneeHne roKo3bl.
Cepebpenue.

Ilpakmuueckaa wacms. KauecTBEHHBIE pEAKIIMKM HA KpaxMaJl U TIIOKO3Y.

Tema 14.4. Oprannyeckue BemecTsa B pupoje.

benku, KUPBI, YTIEBOJbI, HEPMEHThI, TOPMOHBI, BATAMUHBI U TTPOTYKTHI UX
IIPEBPALICHUMN.

Ilpakmuueckasn ywacms. IIpocThie ONBITHI C OPTaHUYECKUMHU BEIIECTBAMU.
Pa3znen 15. AHa/Iu3 U 0YHMCTKA.

NHaukatopsl U3 NpUPOIHBIX MaTepuanoB. COCOOBI pa3InyeHus COJIEH.
Ilpakmuueckasn yacmp. [IpuroToBIeHUE MHAUKATOPOB W3 MPUPOIHOTO
CBIpPbsI.

XpomaTorpadus U IKCTpaKiysa. AHAIU3 CMECH COJICH.

Paszgea 16. IloaroroBka ucciaea0oBaTebCKoi pad0ThI U y4acTHe B
KOH(pepeHunu.

Tema 16.1. Bb100p TeMbI M NOATOTOBKA HUCCJIEA0BATEIbCKOH Pa0dOTHI.
O06006mmenue npoiIeHHoro MaTepuaia. Beioop Temsl. [lenu u 3agaun paboThI, dTaITbI
pabotel Hax Hel. OcOOEHHOCTH UCTIONb30BaHusI HTEepHET.

Ilpakmuueckasn wacme. Ilouck u paboTta ¢ TuTEpaTypOi MO TEME.

Tema 16.2. IlocTaHOBKA 3KCIIEPUMEHTA.

MecTo u poJib SKCIIEpUMEHTAa B UCCIIEA0BATEILCKOM paboTe. BBIBOIBI O padoTe.
Ilpakmuueckaa uacme. 1IpoBeicHNE SKCIEPUMEHTA U AHAJIU3 €T0 PE3YJIBTATOB.
Tema 16.3. YuacTue B KOH(epeHIIMH.

[ToaroroBka jJokjaza v Mpe3eHTALNH.

Ilpakmuueckan yacms. Ydactue B konpepenuuu «[IOUCK», o6cyxnenue

pPE3yNbTaTOB KOH(PEPEHITUU U BBICTYIUICHUN 00y4JarOIIMXCS.
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Pa3nen 17. UTorosoe 3ansitue.
Wrtoroass nuarnoctuka. IloaBegenue uToroB paboThl 3a yueOHBbIN To1. BbIOOp
WHJMBUAYAJbHBIX TEM ISl U3YUYEHUS JIETOM.
1.4. IlnannpyemMble pe3y/abTaThl
[Iporpamma obOecrieynBaeT JOCTHXKCHHE CICAYIOIIMX Pe3yJIbTaTOB
OCBOEHUSI MPOTPAMMBI JOTIOTHUTEIIEHOTO 00pa30BaHMS:
JIMYHOCTHBIE:

* c(hopMHUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHUIO, TOTOBHOCTh U
CITOCOOHOCTH 00YUAIOIINXCS K CAMOPA3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIMHU K 00YUYECHHIO U TTIO3HAHMIO, BEIOOPY AabHEHIIEro oopa3oBaHus Ha
0a3e OpUEHTUPOBKHU B MUpE TIpodeccuii U mpoPeCcCUOHATIBHBIX MPEANOYTCHUH,
OCO3HAHHOMY MOCTPOSHUIO UHAUBUIYAILHON 00pa30BaTEeIbHON TPACKTOPHUU C
y4ETOM YCTOMUYUBBIX MO3HABATEIILHBIX HHTEPECOB;

* C(hOpMHUPOBAHHOCTH  IIEJIOCTHOIO  MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTUKHU;

* c(hopMHUPOBAHHOCTP KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECHUH U
COTPYJHUYECTBE CO CBEPCTHHKAMM, CTapIIMMU M  MIIAJAIMIMMH, B
o0pa3oBaTeIbHOM, OOIIECTBEHHO IMOJE3HOM, Y4eOHO- HCCIeI0BATEIbCKOM,
TBOPUYECKOM U IPYTUX BUJIAX JICSITEILHOCTH;

* yYMEHUE SICHO, TOYHO, TPAMOTHO U3JIaraTb CBOM MBICJIM B YCTHOW U
MUCHbMEHHOM peuYd, MOHUMATh CMBICI IMOCTaBJICHHOW 3aJadM, BBHICTpAUBaTh
apryMEHTaIuI0, IPUBOIUTH TPUMEPHI U KOHTPIIPHUMEDPHI;

* [IpEJCTaBIICHHE O XUMHUYECKOM HayKe Kak cepe YeI0BeUSCKON eI TEILHOCTH,
00 sTamax e€ pa3BUTHsA, O €€ 3HAUMMOCTH JIJIs Pa3BUTHUSI LIUBUIIU3AIUY;

* KPUTHUYHOCTHh MBIIIJICHUS, YMEHHE PACMO3HABATh JIOTUYECKU HEKOPPEKTHHIE
BBICKAa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

* KpPEaTUBHOCTh MBIIIJICHUS, WHUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTH IIpH
pelIeHUH SKCIIEPUMEHTAIIBHBIX U PaCUETHBIX 3aj1ay;

* yMEHHUE KOHTPOJUPOBATh IMPOIECC U Pe3yabTaT y4yeOHOW HCCIIeI0BATEIIbCKON
JIeSITEIIHOCTH;

" CIIOCOOHOCTH K OMOIMOHAJIBHOMY BOCIHPUATUIO XUMHWYCCKHUX O6’BCKTOB, 3ajJa4,
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pELIEHNHN, PACCyKACHUU.

MeranpeamerHble:

YMEHHE CaMOCTOSTENbHO IUIAHUPOBATH AJbTEPHATUBHBIE IyTH JOCTHKCHUS
1eJIei, OCO3HaHHO BBIOMpaTh Haubosee 3PGEeKTUBHBIE CHOCOOBI PEIICHUS
y4eOHBIX U IT03HABATENIbHbBIX 3a/1a4;

YMEHHE OCYIIECTBIIATh KOHTPOJIb MO PE3YJIBTATy U MO CHOCOOY IENUCTBUS Ha

YPOBHC IMPOU3BOJILHOI'O BHUMAHHWA 1 BHOCHUTD HGO6XOI[I/IMBIe KOPPCKTHUBBI,

yYMEHUE aJIeKBATHO OIIEHUBATh MPABMUILHOCTD WJIH OIIMOOYHOCTh BHITIOJTHEHUS
y4aeOHOH 3a7aun, €€ 0OBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOKHOCTH
e€ pereHus;

OCO3HAHHOE BIIAJICHUE JIOTHYECKUMHU JCHUCTBUSMHU ONPEACICHUS TOHATHM,
0000IlIEHNs, YCTAHOBJIEHUS AaHAJIOTWH, KilacCU(UKAMM HAa OCHOBE
CaMOCTOSITEJIBHOTO  BbIOOpa OCHOBAaHUM U  KPUTEPUEB, YCTAHOBJICHUS
POAOBUAOBBIX CBS3EH;

YMEHHE YCTaHABINBATh MIPUUNHHO-CIICICTBEHHBIE CBSA3H; CTPOUTH JIOTHUECKOE
paccyXx/eHue, yMO3aKIIoueHue (MHAYKTUBHOE, IeyKTUBHOE U [0 aHAJIOTHN)
Y BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE
CpelCTBa, MOJICJIM U CXEMBI JUIsl pelIeHus] y4eOHbIX 1 TT03HABATEIbHBIX 33/1a4;
YMEHHE OpraHM30BBIBATH Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO
JESTeIbHOCTh C  y4YUTEJNeM U CBEPCTHUKAMH:  OIpeaessTh  Ielu,
pacripenenenue QyHKUMM U pojied y4aCTHHUKOB, B3aUMOJICHCTBHE U OOIIIME
crocoObl paboThl; yMeHue padoTaTh B TPyNIE: HAXOIUTh O0Ilee pPEelIeHHE U
paszperath KOH(IUKTHI HA OCHOBE COTJIACOBAaHUS MO3UIIMHI U yU€Ta HHTEPECOB;
ciymath naptHépa; (GpopMyIHpoBaTh, apryMEHTHPOBATh U OTCTaWBaTh CBOE
MHEHHE;

c(hOpMHUPOBAHHOCTh y4€OHOM M OONIENOIh30BATEIHLCKOU KOMIIETEHTHOCTH B
00JacTH MCTIONH30BaHMs NHHOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
(MKT-KOMIIETEHTHOCTH);

IEpBOHAYAJILHBIC ITPCACTABICHUS 00 naciax M O MCETOoAaX XHMMHH Kak 00
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YHUBEPCAIBHOM S3BIKE HAyKHM M TEXHHMKH, O CPEACTBE MOIECIUPOBAHUS
SBJICHUM U IIPOLIECCOB;

YMEHHUE BHJIETh XMMHUUYECKYIO 3a]]a4y B KOHTEKCTE MPOOJIEMHON CUTyaluu B
OPYTUX AUCLUILIMHAX, B OKPYXKAIOILIEH )KU3HH;

YMEHHE HaXOJIUTh B PA3IUYHBIX MCTOYHUKAX HMH(OpMaIHIO, HEOOXOIUMYIO
IUI pEeLIeHHs] XUMUYECKUX TPO0JIeM, U MIPEICTABIATh €€ B MOHATHOU QopMe;
NPUHUMATh PEIICHHE B  YCJIOBUAX HEIMOJHON U W30BITOYHOM, TOYHOU H
BEPOSATHOCTHON MH(OpMALINH;

YMEHHME IIOHMMAThb W MCIIOJb30BATh XMMHUYECKHE CPENCTBA HATIIAIHOCTU
(Monenu, 4YepTeXH, CXEeMbl W Jp.) Ui WLUIIOCTPALUU, WHTEPHpPETaluu,
apryMeHTaluu;

YMEHHUE BBIIBUTAaTh T'MIOTE3bl MPH pPEUICHUWH YYEOHBIX 3a7a4 U MOHHMATh
HEOOXOIMMOCTb UX MTPOBEPKU;

YMEHUE NPHUMEHSATh UHAYKTHBHBIE U JAEAYKTUBHBIE CIIOCOOBI pacCyKICHHIA,
BHUJIETh PA3JIMYHBIE CTPATETUH PEILICHUS 3a/]1a4;

NOHUMAaHUE CYIIHOCTH aJrOPUTMUYECKUX NPEANHCAHUA U  yMEHHE
NENCTBOBATh B COOTBETCTBUU C MPENIOKEHHBIM AIITOPUTMOM;

YMEHHUE CaMOCTOSITEJIbHO CTaBUTh 1I€JIM, BHIOMPATh U CO3[aBaTh ajIrOPUTMBI
JUTSI pelieHusl y4eOHBIX XUMUYECKUX MPoOIieM;

YMEHHE IUIAHUPOBATh W OCYILIECTBIISITH NESITEIBHOCTh, HANPABICHHYIO Ha
pelLIeHne 3a7a4 UCCIIEN0BATEIBCKOIO XapaKTepa.

IIpeamerHble:

yMEHHUE pabdoTaTh C XMMUYECKUM TEKCTOM (CTPYKTYpHpPOBAaHUE, U3BICUCHHUE
HeoOxoauMoi MHGOpPMaIlMK), TOYUHO U TPAMOTHO BBIPa)KaTh CBOM MBICIHU B
YCTHOM ¥ MUCBbMEHHOM peYu, NPUMEHSAA XUMHUYECKYK) TEPMHUHOJIOTUIO U
CUMBOJIMKY, UCIIOIb30BAaTh  Pa3jMYHbIE  S3bIKM  XUMHUU  (CIIOBECHBIN,
CUMBOJIMYECKUH, Tpaduyeckuii), O0OOCHOBBIBATH CYXKJIEHHUS, MPOBOIAUTH
KJ1accU(UKAIMIO, TOKA3bIBATh XUMUUYECKUE YTBEPKICHHUS,

BJaJicHue O0a30BbIM TMOHSATUWHBIM allapaToM: HMEThb MPEICTaBIECHUE O
XUMUYECKOM DIJIEMEHTE ,BJIAJICHUE CHUMBOJIBHBIM SI3BIKOM XUMHWH, 3HAHHE

XUMUYECKUX (PopMyII;
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YMEHHE BBITIOJIHATH pacueTHbIC MpeoOpa3oBaHus GopMyl, MPUMEHATh UX IS
pemieHusi y4eOHbIX XMMHMYECKUX 3a/1a4 U 3a]a4, BO3HUKAIOUINX B CMEKHBIX
y4eOHBIX MpEAMETaX;

YMEHHE TIOJb30BAaThCA XUMUYECKUMH (HOpMyIaMH M CaMOCTOSITENBHO
COCTaBJIATH (OPMYJIBI 3aBHCUMOCTEH MEXIy BEJIMYMHAMH Ha OCHOBE
0000IIEHHS YaCTHBIX CITy4aeB U HKCIIEPUMEHTA,;

yMEHHE pemiath 3aJadyd 10 ypaBHEHHsM u (opMmylaM , NPUMEHATh
HOJYYCHHbIE YMEHHS JUIsl PEICHUs 33[a4 U3 XUMHH, CMEXHBIX MPEIMETOB,

IIPAKTHUKH;

OBJIAJICHUE CUCTEMOU (DYHKITMOHAIIBHBIX MOHATUHN, QYHKIIMOHATHHBIM S3IKOM
¥ CHMBOJIUKOH, YMEHHE CTPOUTH Tpa(UKH 3aBUCHIMOCTH BEJIMYWH, OTMCHIBAThH
UX CBOMCTBa, MCMOJB30BaTh (DYHKIIMOHATIHHO-TpaUUECKUE MPEICTABICHUS
JUTS OTIMCAHUS U aHAJTN3a XUMUYECKUX 33J1a4 ¥ peabHbIX 3aBUCHMOCTEH;
OBJIAJICHUE  OCHOBHBIMH  CIIOCOOAMHM  TPEJCTaBIICHUS W aHajau3a
CTaTUCTUYECKUX JIAaHHBIX; YMEHUE TMPOTHO3UPOBATH OTKPBHITHUE HOBBIX
BCIIECTB;
yMEHUE PUMEHSTh U3YYCHHBIC IOHATHS, Pe3YIbTAaThl 1 METO/IbI ITPU PEIICHUH
3a/lay U3 Pa3IMYHbIX Pa3JeioB Kypca, B TOM YHCIIE 337a4, HEe CBOISIIUXCS K
HEIOCPEICTBEHHOMY IIPUMEHEHHIO N3BECTHBIX aJITOPUTMOB.
CTpykTypa U coJiep)KaHHE IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETo 0Opa30BaHMS aJeKBATHO
oTpaxkaroT TpeboBanusi CTanaapra, nepenarT crnenupuky o0pa3oBaTeIbHOTO
poliecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSIM O0YHArOIITHXCS.
Paznen 2. Kommieke OpraHn3anoOHHO-NeAArOrM4eCKUX YCJI0BUM
2.1. @opMbI aTTECTALUM

- ()OpMBI OTCJICKUBAHUSA U (PUKCALUU Pe3yIbTATOB:

B mporecce o0yueHHs OCYIIECTBISETCS KOHTPOJIb 3a YPOBHEM 3HAaHUN U

yMeHUN 00yJaronuxcs. 3HaHUS ¥ YMEHUS MPOBEPSIIOTCS MOCPEICTBOM BBITIOJTHCHHUS

OoOy4YaromMuMHUCs TPAKTUUYECKUX PpabOT B XMMHUYECKOW J1abOpaTOpuu, MOJATOTOBKH

CaMOCTOATENbHBIX HCCIEI0BATENbCKUX PAOOT. YPOBEHb YCBOEHHS MPOrPAMMHOIO
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MaTepuaja OIpeaessieTcsl MO pe3yJbTaTaM BBIMOJIHEHHUS MpakTudeckux pador. C
KaXIbIM peOEHKOM OTpaldaThIBatOTCsl HauOoJiee CIO0XKHBIE IKCIEPUMEHTHI, 3/1€Ch
HEOOXO0MMO BHUMATEIbHOE, YyTKOE U J00pOoe OTHOLICHHE K Kaxkaomy. BeiGupaercs
nuddepeHIIMPOBAaHHBIA TOIX0J K 00ydJaromemycsi, BCE yIayd MOOMIPSIOTCS, BCE
HEJ0YEThl TAKTUYHO U MSITKO UCIPABIIAIOTCS. KOHTpOIMpyeTcst KauecTBO BBINOIHEHUS
MPAKTHYECKUX pabOT IO BCEM pa3jeiiaMm.

B TeueHne yueOHOTo roa 00yJaronmecs y4acTByroT B XUMUYECKUX OJIMMIINA1aX
1 KOH(EepeHIIUsIX .

dopmamM TOJBEJCHHUS HTOTOB pPa0OThI MOTYT OBITh: OTKPBITHIC 3aHATHS,
TBOpYECKasl 3alUTa, CAMOOLIEHKA, KOJUIEKTUBHOE OOCYKIEHHUE U Jp.

Ntorosas oiieHKa ocyliecTBiIsIeTCss B popMe JEMOHCTpAIIMU JIyYIIuX padoT Ha
3aHATUAX KpYXKKa Tepel OMHOKIACCHHUKAMU U poautTersmu. Jlydmume paboTsl
OTMEYAIOTCs TpaMOTaMHu, IUIIJIOMaMH, OJapKaMH.

- (l)OpMLl NpPpEAbABJICHUA U JICMOHCTPALIMA PE3YJAbTATOB:

" BXOJIHOM KOHTPOJb — MPOBOJUTCS B Hadalie OOy4YEHUS, OMPEIENICT YPOBECHb
3HaHU# pedeHka (cobecenoBanne ¢ 00yJaronMMuUCs B HaYaje roja);

" TEKyIIHA KOHTPOJb — MPOBOJUTCS Ha KaXIOM 3aHSATHH: aKICHTHUPOBAHHE
BHUMaHMS, IPOCMOTpP pabdoT;

" [POMEXKYTOYHBIA KOHTPOJb — MPOBOJAUTCS 110 OKOHYAHUU U3YyUCHUSI OTAEITbHBIX
TeM: IUJIAKTUYECKUE UTPBI, TECTOBBIC 3a/1aHUs, BUKTOPUHBI.

" HTOTOBBIA KOHTPOJb — TPOBOJUTCS B KOHIIE Y4EOHOIO roja, ONpEIeIsieT
YPOBEHb OCBOCHHUS MPOrpaMMbI (3alMTa HCCIEIOBATENBCKON paloTHI,
co0Oecer0BaHUE B KOHIIE TOJ1a).

B mporpamme ucnonp3yeTcss TuOKas PEUTHHrOBas CHCTEMa OICHKU
JOCTHKEHHUH 00YJaroIUXCsl TI0 OMPEACICHHBIM KPUTEPHSIM:

— BBINIOJIHEHUE OMPEACTIEHHOTO KOJUYECTBA MPAKTUUECKUX padoT, Korja KaKas
pakTHUecKas paboTa OIEeHUBAETCS OMPEIeICHHBIM KOJIMYECTBOM OalIjIoB;

— TIOJBEACHHE UTOTOB B KOHIIE KAKIOTO MOIYTOAMS (IHBAph, Maii);

— CHCTE€Ma Harpa)JIeHus W MOOUIpeHUs: 00yyaroluXcs, JTy4lIne 00yJaromuecs,
HaOpaBIIMe HaMOOJIbLIEE KOJWYECTBO OalioB, HArpa)aaroTCs rpaMoTamMu U

IpU3aMU;
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— OpraHu3anus KOHTPOJS 3HAHUM MPOMCXOIUT HA OCHOBE caMmopediekcuu
o0ydJaromerocs.

Pednexcus momoraer onpenenuTb CTENEHb TOCTHXKEHUSI TOCTABICHHON 1EMH,
IPUYUHBI KX JOCTHXEHUS WM HA00OPOT, NEHCTBEHHOCTh TE€X WJIM MHBIX CIIOCOO0B U
METOJIOB, a TaK)K€ MIPOBECTH CAMOOIICHKY.

2.2. OneHo4YHbIe MAaTEPHUAJIBI

[Ipu oueHuBaHMM YYE€OHBIX JOCTHXKEHUN YYalIMXcsl IO JIOMOJHUTEIbHON
oOmieoOpa3zoBarenbHOl  oOlepa3BUBalONIel MporpamMmMe «XUMHS B OIBITAX»
UCTIOJIB3YIOTCS:

e JlmarHocThKa YCBOGHHS MaTepuana, B TMporecce OOy4YeHHs 110
o01eoOpa3oBareabHON 00IIepa3BUBAIOLIEH MPOrpaMMe « XUMHUS B OIBITAX.

e MHnuBunyanbHas  KapTra  ydeTa  pe3yJbTaTOB  HMHTEIUICKTyaJIbHBIX
CIIOCOOHOCTEH.

e MudpopmannoHHass KapTa y4yeTa pe3yabTaTOB OOyYalOUIUXCS YYacTHs B
MEPOMPHUITHIX PA3HOTO YPOBHSI.

OrneHouyHBIE MaTepHalbl MPOTPaMMBI pa3pabOTaHBl C y4eTOM TPEOOBAHUU K
CTapTOBOMY YPOBHIO OCBOEHHS Y4€OHOTO MaTepuaia.

Oxupaembie pe3yJibTaThl:
¢ MOJIy4aT TIPEACTABICHHE O CTPOCHHHM aToMa, HOHAaX W MOJIeKyJaX, o
KJ1accu(PUKaIMM HEOPTAaHUUECKUX COCTUHEHUN HAa KUCIOTHI, OCHOBAHUS U COJHU, 00
aHallM3e U CUHTE3E;

o IPUOOPETYT OCHOBHBIE HABBIKM MPAKTUYECKOIN pabOoTHI B TabopaTtopuu, OyayT
BBITIOJHATH MPOCTEUIITNE TaOOpaTOPHBIE ONepallii;
o MPOSIBSIT UHTEPEC K COBPEMEHHBIM MpOoOIeMaM XUMHUU U K UCCIIeI0BATENbCKON

paboTe B 3TOI Hay4yHOH 00nacTu;

0 c(hOpMUPYIOT MPEACTABICHHUE O KPACOTE XUMUYECKOTO AKCIIEPUMEHTA;

¢ Pa30BBIOT UYYBCTBO OTBETCTBEHHOCTHM TIPU  BBINOJIHEHUU XUMHUYECKOTO
HKCIIEPUMEHTA

0 CUCTEMATU3UPYIOT CBOM 3HAHUS B 00JIACTU XUMHUH, CO3aAYyT HEOOXOAUMYIO

0a3y 11 nepexo/ia K yriyolI€HHOMY W3YUYEHHIO OTAENIbHBIX Pa3AesioB XUMUU;
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¢ OyayT YMETh CaMOCTOSITENIbHO TPOBOAUTH AKCIEPUMEHTHI u
BECTHU UCCJIE0BATENILCKYIO paboTy B JabopaTopuu;
¢ OCO3HAIOT €JMHCTBO MAaTEPUAIBLHOIO MUPA HA OCHOBE XUMHUYECKOIO MOIX01a K

CTPOCHUIO BCIICCTBA,

o OCBOSAT IKOJOTMYECKUE ACIIEKThI BIUSHUS XUMHUU HA ITOBCEIHEBHYIO JKU3Hb;

o MpUOOPETYT MOTUBAIIUIO HA TaTbHEHIIICE N3yUYCHNE €CTECTBCHHBIX HAYK;

o Hay4yaTcs CaMOCTOSITENIbHO paboTaTh CcO  CHEHHAIbHOM  XUMHUYECKOM
JIATEPATYPOHU;

o MPUOOPETYT HABBIKK TTOATOTOBKY JIOKJIAJI0B U BHICTYIICHU HA KOH(PEPEHITHSIX.

Kpurepuu ypoBHSsI 0CBOCHHUS Y4e0OHOT0 MAaTepHAaJIa:

e - BBICOKHMI YPOBeHb — 00y4aroluii OCBOMJI MIPAKTUYECKH BECh O0BEM 3HAHUI
100-79%, mpeaycMOTPEHHBIX POTPAMMOiA 32 KOHKPETHBIN NIEPHUO;

o - CpeJAHHI1 yPOBeHb — Yy 00yyaronmx o0bEM yCBOCHHBIX 3HaHUM cocTaBiseT 80-
50%;

o - HU3KHUIl ypoBeHb — OOyUaromuiics opiaaen meHee ueMm 50% o0béma 3HaHUM,

IIPEAYCMOTPEHHBIX ITPOTPAMMOM.

2.3. YcaoBus peaau3anum NporpaMmmsol
MarepuanbHo-TeXHH4YecKue YycaoBusi. s >ddexkTuBHON peanuzanuu
porpamMMbl HEOOXOAMMa MaTepUATIbHO-TEXHUYECKas 0aza:
1. YyeOnbiii kabuHeT, cOOTBETCTBYONTNI TpeboBanusm: -CanlluH 2.4.4.3172-
14 «CanuTtapHO-3MUAEMHOJIOTUYECKHE TPeOOBaHUA K YCTPOMCTBY, COJAEPKAHHUIO U
OpraHu3alMi pexuMa padboThl 00pa30BaTENbHBIX OpraHU3alUi JOMOJHUTEIBHOTIO
oOpazoBanus nereit» (temreparypa 18-21 rpaayc Llenbcusi; BIaXHOCTh BO31yXa B
npeaenax 40-60 %, MebGernb, COOTBETCTBYIOIIAsI BO3PACTHBIM 0COOCHHOCTSIM AeTel 14-
15 ner); ns peanuzanuu NporpaMmel
= (OOopyoBaHUE U MaTepHUaIbI:
"  KOMIIBIOTED;
"  MEIUAIpPOEKTOp.
" CTaHAAPTHBIA HAa0Op XMMHYECKUX PEAKTUBOB (KUCIOTHI, HIENIOYH, OKCHUJIBI,

COJIH);
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*  U3MEpPUTEIbHBIC MPUOOPHI;

» cTek/IsHHag U GapdopoBas Mocyaa;
*  METAUINYECKUE IITATUBBL;

* HarpeBaTelibHbIC MPUOOPHIL;

" BEChHI;

*  MHKPOCKOIL.

B xadecTBe AMAAKTUUECKUX MATEPUATIOB UCIIOJIB3YIOTCS HATJISIIHBIE TTOCOOUSI:
TabyMila pacCTBOPUMOCTHU U nepuoanueckas tabmuna J. . MenaeneeBa; KOJUIEKIHH
TMIOJIC3HBIX UCKOMAEMBIX, TTOYB, HE(PTH, IITKaJIa TBEPAOCTH U T.II.

B kadecTBe METOAMYECKHX MAaTEpPUATIOB IPUMEHSIOTCS  Pa3IMYHbIC
nyonukamuu 1no XxuMuu (cM. CHUCOK JIMTEpaTyphl), METOAMYECKUX pa3pabOTOK U
IJIJAHOB KOHCIEKTOB 3aHATHUW;, METOAWYECKHMX YKa3aHUW M PEKOMEHAAUHUN K
MPAKTUYECKUM 3aHSATUSIM.

NudopmanuonHoe odecrieyeHne: METOIUUECKUE Pa3pabOTKH 10 BCEM TEMaM,
CLUEHApUU MPOBEJICHUSI MEPONPUITUN, UHTEPHET-UCTOYHUKHU, CXEMbI, OIMPOCHBIC H
TEXHOJIOTUYECKHUE KAPTHI.

KanpoBoe  oOecneuenue.  J[ononHUTENBHYIO  00II€00pa30BaATEIbHYIO
oO0IIEepa3BUBAIONIYI0 TTPOrpaMMy «XHUMHUS B OMbBITAX» PEATH3YET YYUTEIh XUMHH ,
UMECIOIIMNA  JOMOJHUTENbHOE  oOpa3oBaHHWE IO  MporpaMMaM  IOBBIIICHUS
KBATM(PUKAIUK B 00JIACTU UHKJIFO3UBHOTO 00pa30BaHUSI.

2.4. MeToanuecKkue MaTepHajbl

Metoauka oOydeHHsl MpeanojaraeT JAOCTYIMHOCTh U3JIaraeMol WH(opMarmu
JUTS1 BO3pacTa 00y4aromuXcsl, YTO JTOCTUTACTCS 3a CUET HATJIATHOCTH U HEPa3phIBHOM
CBSI3U C TPAKTUUYECKUMU  3aHSITUSMH. dopMbl  3aHATHI  OMPEACIISIFOTCS
HaIPaBJICHHOCTSIMU MpOorpaMMbl U €€ ocoOeHHOCTsMU. [IporpaMmma BKJIIOUAeT Kak
TEOPETUYECKHE W TMPAKTHUYECKHE 3aHATHS B Yy4eOHBIX KaOWHETaX, TaK W
AKCKYPCUOHHBIE BBIXOJIbI HA TEPPUTOPHUIO YUPEIKICHUS U CBOCH MECTHOCTH.

@®opMbl  OpraHu3anuu y4eOHOro 3ansarus. llogaua TeopeTHyECKOro
MaTepuaia  OCYyIIeCTBIseTCS B  (QopMe TPOBENCHUS  TPAAUIIMOHHBIX |
KOMOMHUPOBAHHBIX 3aHATHUM, JIGKIIUA C OJHOBPEMEHHBIM IMOKa30M WJLIIOCTPALIMM,

BHJICOMATCPUAJIOB, HpGBCHTaHI/Iﬁ, ACMOHCTpPAIMUOHHBIX OIIBITOB. Ho,uaqa
24



IPAKTHYECKOr0 MaTepHaja OCYIIECTBIsAEeTCS B (opMe HWHIUBUAYATbHO-TPYIIOBBIX
CaMOCTOSITENIbHBIX pa0OT, IPAKTUUECKUX 3aHATHI.
JInst TOCTHKEHUS e U 33]1a4 POIPaMMBbl IPEAYCMATPUBAIOTCS COBPEMEHHBIE

neaarornt4ycCKuc nu I/IHCI)OpMaI_II/IOHHBIe TEXHOJIOTUN.:

. WUTPOBBIC TEXHOJIOTHU;
. MIPOEKTHAs TEXHOJIOTHS;

. TEXHOJIOTHS MPOOJIEMHOTO 00YUYEHUS;

. 3I0pOBbecOEpErarIe TEXHOJIOTHH;

. HNKT-TexHonoruu;

. TEXHOJIOTHUS PA3BUTHUS KPUTUUECKOTO MBIILJICHUS;
. TEXHOJIOTHS Pa3BUBAIOLIETO OOYUCHUS;

. TPYNIIOBBIE TEXHOJIOTUH;

. TEXHOJIOTUH YPOBHEBOU nuddepeHnanmm.

B nepuon oOyuyeHus s MpOBEAEHUS 00pa30BaTENbHOW IESITEIBHOCTH
UCIIOJIB3YIOTCS CIAEAYIOIIME METO/BI:

[ O0OBSICHUTEILHO-UJUTFOCTPATUBHBIN (00s13aTeIbHAS TEOPETUUECKAs YacCTh,
paboTa ¢ WILTIOCTPATUBHBIMU MaTepHUalaMH, COCTaBJICHNE MPAKTUYECKUX 3aaHul );

[ POOJIEMHBIH (mpobyieMHOE H3JIOKEHUE MaTepuaia MpU H3y4YCHUH
BOIIPOCOB JKOJIOTHUHU, HAYYHOU STHUKH, MPU aHAIM3€ MEPCHEKTUBHBIX HaMpPaBJICHUIN

pa3BUTHUS HAYKH);

[ npakTU4YecKkuil (0Os3aTeNbHBIE TMPAKTUYECKUE PpadOThl HA KaXKIOM
3aHSITHH);
N NeSATeTLHOCTHBIN (BBEIEHWE WHIWBUIYAIbHBIX 33JJaHUd U

CaMOCTOSATENbHON pabOThl € JUTEpaTypoil, ydacThe OOydaromuxcs B
KOH(EepeHUUIX U IKCKYPCUSIX).

MeToanyeckue ¥ IMIAKTHYECKHE MAaTEPHAJIbI:

- METOINYECKHUE Pa3padOTKH 10 TEMaM;

- HAJIMYME HATJISAHOTO MaTepraa;

- HAJIMYME IEMOHCTPAIMOHHOIO MaTepuaa;

- BUJIO(UIIBMBI;

- pa3gaTOYHbBIA MAaTEPHAIT,
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- "H()OPMALIMOHHBIE KAPTOUYKH.

- IWJAKTHYCCKHUE KapTO4YKH;
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KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAaHUEC

K pado4eil mporpamMme J0NOJHUTEILHON 00111€00pa3oBaTe/IbHOM 001Iepa3BuBaIONIeH MPOrpaMmme
«Xumus u xu3Hby (rpynna 14-18ser)

Ilenaror: UBanoBa Haranbpsa BsgueciaBoBHa

KonugecTtBo wacoB: Bcero - 68 B roj; 2 pasza B Hegelnmto o 1 gacy

HJIaHI/IpOBaHI/IG COCTaBJICHO Ha OCHOBC ,ZIOHOJIHI/ITGJIBHOﬁ 06p330BaTCJII>HOI>'I O6HI€p33BHBaIOHICﬁ IIporpaMmabl eCTGCTBeHHOHaquOfI

HaIIpaBJICHHOCTH «XHUMHUS U )KU3HbY

No jJara | pasq Tema 3anaTusa Coneprkanue Konnuec Tun 3anarTus OCHOBHEBIE 3VH, YMK
/o en TBO METO/IbI U OYVH
4acoB (hopmbl paboTHI,
TEXHOJIOTHH
1-2 | 2.09, 1 ColecenoBaHue ¢ BrrsicHeHHe HCXOOHBIX 2 O3HaKOMHUTENBHOE becena, 3HaTH Metoanu
7.09 neteMu. BBosHOE IIPEACTABJICHUN O IIpEAMETE [Ipe3CHTaLNs npasuna Tb | eckue n
3aHATHE. XHMHUHU 1 00J1acT eé npu TATAKTHY
MIPUMCHCHHS. HAaXOXICHUU | €CKHUe
TexHuka 60€30MacHOCTH. B KaOUHeTe, MaTepuan
3HaAKOMCTBO C TPYIIIOM. pabore ¢ BI.
Paccka3 o conepxanuu peakTUBaMu | YueOHO-
MIPOTPaMMBI IIEPBOTO T'0J1a u MIPaKTHYC
oOyuenus. [IpaBuna HarpeBaTeNnb | CKoe
MOBE/IEHU B 1a0OpaTOPHUH. HBIMHU o0opy1oB
TexHuka 6€30MacHOCTH B npubopaMu, | aHuUe.
paboTe ¢ XUMHUYECKUMHU pacrnucanue
pEaKTUBaMH, 00beTMHEHUS
ANEKTPONPUOOpaAMH U
HarpeBaTeIbHBIMU
npubopamu
3-4 | 9.09, 2 ITousTus: aToM, 3HAKOMCTBO ¢ KOJUIEKIIUEN 2 Kom6unmnpoBanHoe [IpakTuueckas 3HaTHL MeTtoanu
14.09 MOJICKYJIa, JJIEMEHT. | XUMHUYECKUX BEIIECTB. paborta OTIpeNIeTICHUE | €CKUE U
BOKHEHIINX | TUAAKTHY




[Toctpoenue monenei TIOHATHH: €CKHE
MOJIEKYJ Pa3HbIX BEIIECTB. POCTHIC U MaTepuan
CJIOKHBIE B
BEIIECTBA, VYuebno-
XUMUYECKUHA | TIPAKTHUE
AJIEMEHT, CKOE
aTom, o0opyI0B
MOJIEKYJIa. aHue
Pazanuath
IIOHSTHUS
«BEILIECTBOY
U «TEIIOY,
«IIPOCTOE
BEILIECTBO» U
«XUMHYECKU
W DJIICMCHTY.
YMeTh
M3TOTaBJIMBAT
b MOJIENH
MOJICKYIL.
5-6 | 16.09, dusnueckue u O3HaKOMIIEHUE C 2 N3yuenue HOBOTO [IpakTuueckas HaGmromate, | Meromanu
21.09 XUMUYECKUE (bU3UYECKUMU U Marepuaia u pabora. aHAJIM3UpPOBA | €CKUE U
SIBJICHUS. XAUMHYECKUMHU SIBICHHUSIMH. MEPBUYHOE Thb TATAKTHY
W3ydeHne peakuu 3aKpEeIICHUE HOBBIX dusznyeckue | eckue
ropenusi. UsrotoBneHue 3HAHHUH. 51 MaTepuan
cBeuM M3 mapaduHa WIn XUMHYECKHE | B
MbLTa. ATXUMUS («30JI0TOM SIBJICHUS. VYuebHo-
JIOKITb» U TIHPHUTHI). VYmeTn TIPaKTHYC
OTJINYATh CKOE
XUMUYECKHE | 000pyI0B
peaxiuu ot aHue
bu3IIeCKuX
SIBJICHUM.
3HaThb
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yCIIOBHS
BO3HUKHOBEH
us v
IPEKpALLEHU
s TOpPEHUsl.

7-8

23.09,
28.09

YucTele BelLeCTBa U
cMecu. Pa3zgenenue
CMeECeH.

IIpuponusie cmecu —
BO311yX, He(PTh, MHHEPAJIBI.
N3ydenune KomieKiu.

[TpaBuiia paboThI C BECAMH.

B3BemmuBanue,
IIPUTOTOBJIEHUE CMECEN
MeTajla 1 HeMeTala.
Paznenenue cmeceii.
OumncTKa BEIISCTB,
MePEKPUCTATITU3AIHS.

N3yuenue HOBOTO
MaTepuana u
IIEPBUYHOE
3aKpeIIieHUe HOBBIX
3HaHUMU.

[IpakTnueckas
pabora.

3HaTh
ornpezeneHue
MOHATUI
«IUCTOC
BEIIECTBO» U
«CMEChY.
Ymerp
paboratb ¢
BECaMu.
3HaTh
METO/IBI
pazzenenus
CMece:
OTCTanBaHUE,
(GUIBTpOBaHU
c,
BbIMIApUBaHUE
. YMmeTh
BBIJICTISITH
JHCTOE
BEIIECTBO U3
CMecH,
opopMIIATH
PE3YIIBTATHI
paboThI.

Metoanu
€CKHe U
JTUATAKTHY
eCKHEe
MaTepHa
BL
VYuebno-
MIPaKTHYC
CKOE
00opy1oB
aHue

10

30.09,
5.10

3aKOH COXpaHEHUs
Macchbl

XuMu4ecKas peakius Kak
OTpaKE€HUE 3aKOHA
COXPaHEHUs MaccChl.

N3yuenne HOBOTO
Marepuaia u
IIEPBUYHOE

[TpakTrueckas
pabora.

YmMmenue
XapaKTepu30
BaTh 3aKOH

MeTtoamu
€CKHE U
IUIAKTAY
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[Tpurorosnenue cmecu 3aKpeIuIEHUE HOBBIX COXPaHEHMs | €CKHe
Jlemepn. 3HaHUM. MacChbl Marepual
BEILIECTB, BI.
NOHUMATh YuebHo-
ero IPaKTHYe
CYIIHOCTh U | CKOE
3Ha4YeHue A | 000py10B
HalMCaHUs aHue
ypaBHEHUH
peaKLHnii.
11- | 7.10, ITonsarue o Wzydenue u HabmII0CHIE N3yuenue HOBOTO Teopetnueckoe | 3HaTh MeTtoanu
12 | 12.10 XUMHUYECKOM IPU3HAKOB XUMUYECKUX MaTepuana u 3aHsTHE, IpU3HAKU €CKHue U
B3aUMOJIEHCTBUU peaKIuil. HepBUYHOE Hpe3eHTalus, XUMHUYECKUX | JUIAKTUY
BEIIIECTB. 3aKpeIuIeHNe HOBBIX | JIEMOHCTPAIIMOH | PEaKIIHH. €CcKHe
3HaHUM. HbI€ OIBITHI. MarepHan
BI.
Y4eOHo-
MpaKkTuye
CKOE
o0opyI0B
aHue
13 | 14.10 [TpuHIMIBI XVWMHYECKUE YPAaBHEHUS. KomOunupoBanHoe becena, onpoc, | YMers Metoauu
rpaduIecKoro [TpoBenenune nmpocTermmx TEOPETUYECKOE | THCaTh, €CKHe U
0TOOpaXKeHUS OTIBITOB, BBISIBJICHUE U 3aHATHE, YUTATh JTUIAKTUY
peakuui ONMCaHUE 0COOEHHOCTEN MIpe3eHTalMs, yYpaBHEHUS €CKHE
MPOTEKAHUS PA3TUIHBIX JIEMOHCTPAIMOH | peaKkiuil u MaTepHan
peaKIui. HbI€ OIBITHI. XapakTepu3o | bl
BaTh MX. VYy4eOHo-
IpaKkThye
CKOE
o0opy1oB
aHue
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14- | 19.10, CoBpeMeHHOE 3HaAKOMCTBO C N3yuenue HoBOTO Teopernueckoe | 3HaThH Meroanu
15 | 21.10 nabopaTopHoe COBPEMEHHBIM MaTtepuaia u 3aHSTHE, COBPEMEHHOE | ECKHE U
obopynoBaHue. 71a00paTOPHBIM HepBUYHOE HpE3CHTAIHS. 1a00paTOPHO | AMITAKTUY
000pyI0BaHUEM. 3aKperieHue HOBBIX e ecKHe
3HaHHH. 000pyIOBaHU | MaTepuai
eun BI.
TIPUHITUTIBI VYyebHo-
ero paboThl. | mpaKTU4e
CKOe
00opy1oB
aHue
16 | 26.10 Pa3Butne xumumn. Omnpitel ¢ CO2 u O2. N3yuenue HOBOrO Teopernueckoe | 3uarp Th Metoauu
OnbITh JIX. TexHuka 0€301MacCHOCTH MPH Marepuaia u 3aHsATHE, npu pabote ¢ | eckue u
[puctnn, pabote c razamu. HEPBUYHOE Ipe3eHTAIHsA, ra3amu. TUIAKTUY
K.-B. llleene. 3aKpeIyICHUE HOBBIX | JIMOHCTPALMOH | YMeETb ecKue
3HaHUH. HBIE OTBITHI. IPOBOJIUTH MaTepHan
OIIBITHI C BI.
CO2u O2. VYy4eOHo-
IpaKkTHIe
CKOe
00opy10B
aHue
17- | 28.10, Bonopon, kucnopon | [lonsitre yucToTH rasa. Komb6unupoBanHoe [Ipaktnueckas | 3HaTh Metoauu
20 | 2.11, U aMMHaK. I'pemyunii ra3. IlnotHocTs pabora OIIpEZICIIEHUE | ECKHE U
411, rasa. TTOHSTHS TMITaKTAY
9.11 [Tonyuenue Boopoaa, «IJIOTHOCTh | €CKHE
KHCJIOPO/ia U aMMHaKa. rasa», yMeTb | MaTepual
W3mepenue mioTHOCTH H3MEPSTh BI.
rasa. IUIOTHOCTD YuebHo-
raza. YMeTb | IpakTuye
HoJy4aTh CKOE
BOJIOPO/I, o0opymoB
KUCJIOPOJ, aHue
aMMHaK U
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pacrno3HaBaTh
ux. YMeHue

XapaKTepu30
BaTh
CBOICTBA,
pUMEHEHNE
KHCIIOpO/Ia,
OOBSICHSITH
CYIIIHOCTb
KpPYroBOpoTa
ero B
pUpoJIe.
21- | 11.11, Hcropus xumum. Hctopus Tpanchopmanuu N3yuenue HOBOTO Teopernueckoe | 3HaTh Meroanu
24 | 16.11, Oranel B U3Y4eHUHM | IPEICTaBICHUN YUEHBIX O MaTepuana u 3aHATHE, OCHOBHBIE €CKHE U
1811, ra3oB M PaCTBOPOB. | CTPYKTYpE ra3000pa3HbIX HEPBUYHOE pe3eHTAIIUS. OTKPBITUS A. | TUIAKTHY
23.11 BEIIIECTB U TEOPUU 3aKperIeHuEe HOBBIX JlaBya3be u €CKHe
pactBopoB. U3yuenue 3HAHUMH. I. MaTepuan
COCTaBa BO3/1yXa. Kaeenauma , | bl
Otxpsitus . Pesepdopra, . Y4eOHo-
A. JlaByasbe u I'. Pesepdopna, | mpaktuue
KaBenauma. PazButue TEOPHH CKOE
TEOpUHU TOPEHMUSL. pactBopoB C. | o6opynoB
OnpoBep:keHue TeOpUn AppeHuyca u | aHUe
¢dnorucrona. Teopuu . .
pactBopoB C. AppeHuyca u Menieneesna.
J. . Menneneena.
25- | 25.11, Ilonstus: pactBop u | TBEpabIE, KUAKHE, KombunupoBanHoe. [IpakTnueckas | YMers Metoauu
26 | 30.11 pacTBOpeHHE ra3o00pa3HbIe PacTBOPEI. pabota OTPEACTATh | €CKHE U
HacplmeHnHbIi pacTBOp. pPacTBOPBL, UX | AUJAKTAY
HenacpiueHnsiii pacTBop. BU/IbI ecKue
I[TepechItieHHBIH pacTBOP. (HaCBILLIEHHBI | MaTepHal
PactBOprMOCTS. eu B
[TpuroroBneHne pacTBOPOB. HEHACBIIIIEHH | YueOHo-
bIe), IIPAKTHYE




pacTBOpUMOC | CKOE
Th BEIIECTB, a | 000PYI0B
TaK e aHHe
UCTIOJIb30BaT
b
o0opymoBaHu
eu
PCaKTHBHI,
pacy€THbIE
3a1auu s
TIOJTyYCHUS
pacTBopa
COJIH C
3a1aHHOU
KOHIICHTPAI!
ell.
27- | 2.12, Kpucramis. Kpucrannmszanus u3 KomOunnpoBanHoe [Ipaktnueckas | YmeThb Meroaunu
28 7.12 IIEPECHIILIEHHBIX PACTBOPOB. pabora BbIpAlINBaTh | €CKHUE U
BeipaimuBanue MOHOKpPHCTAIl | JUJAKTHY
MOHOKPHCTAIIJIOB U3 B U3 €CcKHe
HACBIIIEHHOT'O PacTBOpA. HACBIILEHHBIX | MaTepHal
[Tony4yenne u 3aprcoOBKa pacTBOpOB. BI.
KPHUCTAJJIOB pa3HOU (OPMBI. VYuebHo-
MpaKkTuye
CKOE
o0opyI0B
aHue
29- | 9.12, 1énoun u kucnotel. | PacTBOpHI 1ienoueit u Kom6unmnpoBanHoe. [IpakTuueckas | YMers Metoauu
31 | 14.12, kuciot. Bona B pusuke, pabota XapaKTepu30 | €ECKHUE U
16.12 XUMUH 1 OMOJIOTHH. BaThb IUIAKTAY
[TpupoaHbIE OCMOTHYECKHE CBOMCTBa ecKue
SIBJICHUS. mieJIoue u Marepual
KHCIIOT, BI.

BBIPpAXATh UX
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Ycrpanenue XECTKOCTH B VYyebHoO-
BOJIbI. DJIEKTPOIUTHI. rpaduueckoil | mpakTuue
Jucconnanusi. dbopme. 3HaTh | CKOE
CIOCO0BI 00opyn0oB
yCTpaHEHHUs | aHHe
KECTKOCTU
BOJIBI.
32- | 21.12, Comm. MHoroo6pa3ue coJei. KomOunupoBanHoe [Ipaktnueckas | YmeTh Mertoanu
33 | 23.12 Comu BOKpYT Hac, X paborta Ha3bIBaTh €CKHE U
peakuuu. Kpacora COJIH, UX JTUJTAKTHY
XUMHUYECKUX PEaKIIUH. KJIaCCU(UIUD | €CKHe
Kpucrannuzanus coneit u3 OBAaTh 110 Marepual
JKEJIATUHOBBIX TUIEHOK. pa3HbBIM BI.
npusHakaMm, | YdeOHo-
3HATh MpaKTH4e
CIOCOOBI UX | CKOE
noJlyuyeHusi. | 000pyI0B
Ymetp aHue
UCIIONIE30BaT
b
1a00paToOpHO
e
o0opynoBaHu
€ M PEaKTHUBBI
TUIS
KpHUCTaTN3a
LIUH COJIEH U3
KEIATHHOBBI
X IUIEHOK.

34 | 28.12 Xumus Bokpyr Hac. | [IpuHuune! neictBus KombunupoBantoe Teopernueckoe | 3HaTh Metoanu
[Ipa3nanvHas (eiiepBepKOB, XUMHUIECKUX 3aHATHE, MIPUHITUTIBI €CKHe U
XUMUSL. 3MeH, TPaKOHOB, XJIOMYIIEK. Tpe3eHTaIHs, NnercTBUS TUIaKTHY

deliepBepKoOB | €CKHe
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®oxychl, OCHOBaHHBIC Ha JEMOHCTPAIMOH | , XHMUYECKUX | MaTepua
M3MEHEHMH I[BETa PacTBOpa HBIE OITBITHI 3MeH, BI.
IPU XUMUYECKOH PEaKIHH. JPaKOHOB, VYuebHo-
XJIOTTYIIIEK. paKkTuye
CKOe
00opy10B
aHue
35 11.01 Merauisl 1 UX Merasuisl B Ta0ume N3yuenue HoBOTO Teopernueckoe | YmeThb Mertonny
COeIMHEHUS — MenneneeBa. Ctpoenue Marepuaa u 3aHATHE, XapaKTepHu30 | €CKHe U
CTOMKHUE U aToMa Ha IIpUMepe aToma MEPBUYHOE MIpe3eHTaIHs, BaTh TUIAKTUY
aKTHBHBIC, TBEPIBIE | METaa. 3aKpeIyIeHUE HOBBIX | IEMOHCTPALMOH | CTPOCHUE ecKue
U MSTKHE, dusnuecKkue U XUMUIECKHE 3HaHUH. HBIE OTBITHI. aToma MatepHan
JparoueHHEIE. CBOIMCTBa METAJLIOB. MeTaia, BI.
¢usnueckue | YuebHO-
u IpaKkTHIe
XUMHAYECKHE | CKOE
CBOMCTBa o0opyoB
METaJIOB. aHue
36- | 13.01, Mertasiel ocHOBHBIX | CBOHCTBa, CTPOCHHE aTOMA. KombOunupoBannoe [Ipaktuyeckast | 3HaTh Metoanu
38 | 18.01, IpyMIL. OmnbiThl ¢ Sn 1 Al pabota CBOICTBa U €CKHUE U
20.01 CTpOEHHE TUIAKTHY
aTOMOB ecKue
METaJIOB MaTepHan
OCHOBHBIX BI.
rpymi. VY4eOHo-
YMers [IpaKTuye
UCIIOJIb30BaT | CKOE
b o0opymoB
71a00paTopHO | aHHE
e
o0opymoBaHu

€ ¥ pPEaKTUBBI
JUISL
MIPOBEACHUS
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ONBITOB C Sn
u Al.

39 | 25.01 9 Mertannsl mobouHbIX | Meab, cepedpo, 30J10TO, KomOunmMpoBanHoe Teopernueckoe | 3HATH Koucnekr
rpynn uuHK. CBOWCTBA, CTPOCHUE 3aHsTHE, CBOICTBa U 3aHATHUS.
aToma. MIPE3CHTALHS. CTpOEHUE
Kakue merasibl ecTh B aTOMOB M€/,
namrne HakanuBanus (W, cepebpa,
Mo, N). lparorieHHbIe 30JI0Ta,
MeTaubel. Beigenenue Au u [IMHKA.
Ag. «Kaccues nmypmoyp».
BreipanuBanue
MoOHOKpucTamioB Cu.
«JlepeBbsa» [lapanensca u
KOnurepa.
40 | 27.01 10 | lanpBanMYecKHe HcTtopust oTKphITHSL. N3yyenue HOBOroO Teopernueckoe | 3HaTh Metoauu
AJIEMEHTBI [TonsiTre o raabBaHUKE. MaTepuana u 3aHsTHE, MPUHIIUIIBI €CKHUe U
CocTaB U IPUHIIMITBI HIEpPBUYHOE Ipe3eHTaINs paboTbl TUIAKTUY
paboThI raIbBAHUYECKUX 3aKperieHue HOBBIX pa3IMYHBIX €CKue
DIIEMEHTOB. 3HaHUH. JJIEMEHTOB MaTepHan
N3yueHnue cocraa u MUTaHUS. BI.
IpUHLIMIA PaOOTHI VY4eOHo-
Pas3INYHBIX JIEMEHTOB MpaKTH4e
TUTAHUS. CKOE
o0opy10B
aHue
41 1.02 10 | YcrpoiicTBo OnbITh ¢ OaTapekamu. KombOunupoBanHoe Teopernueckoe | 3HaThH Metoauu
Oarapeiiku 3aHATHE, YCTPOHCTBO | €CKHE U
MIpe3eHTaIHs, Oarapeiiku U | TUIAKTHY
JIEMOHCTPAIIMOH | TIPUHIIHII €€ | €CKHe
HBIE€ OITBITHI paboThI. MarepHan
BI.
YuebHo-
paKkTHye

CKO€C




o0opyI0B
aHUue

42- | 2.02, 10 | Koppo3sus metamioB. | [IpuuuHbl ¥ MOCTIEACTBUS KombunupoBannoe [IpakTnueckas | 3HaTh Metoauu
43 8.02 3ammTa OT KOPPO3HH | KOPPO3UU METAIIOB. pabora MIPUYHHBI, €CKHE U
3amuTa OT KOppO3UH. MOCTEACTBHS | TUIAKTUY
OnBITHI IO U3YYCHHIO U CIIOCOOBI €CKHe
KOPpPO3UHU METAIIJIIOB U 3aIIUTHI OT MaTepuan
3alIUTHI OT HeE. KOPPO3HUH. BI.
Yy4eOHo-
MPaKTHYe
CKOE
00opy1oB
aHHe
44 | 10.02 10 | OcobenHoctu 2Kene3o Bokpyr Hac. KomOunupoBanHoe Teopernueckoe | YmeThb Meroanu
xKenesza u CrereHu OKUCIICHUS 3aHSTHE, OTPECIATh | €CKHE U
COeIMHEHUH Kene3a. | kenesa. [lonarue Npe3CHTAINS, TIOHATHUE TUIAKTAY
Maruetusm MarHeTu3ma. JIEMOHCTPAIIMOH | «MarHeTU3M» | €CKUE
. KauecTBeHHBIE peakiyu Ha HBIC OIBITHI. , 3HaTh MatepHai
WOHBI kene3a. OTbITHI, KA4eCTBCHHBI | BI.
JEMOHCTPHPYIOIINE € peakuuu Ha | Y4eOHo-
MarHeTH3M. WOHBI MIPaKTHYC
xKenesa. CKOE
o0opyI0B
aHue
45- | 15.02, 10 | Peakumu Oco0EeHHOCTH COeqUHEHNI KomOunupoBannoe [TpakTuueckas 3HaTh Mertoany
47 | 17.02, COEIMHEHMI JKele3a. | XKele3a U UX peakiuil. paboTta 0COOEHHOCTH | ECKHE U
22.02 Xumuueckas OMBITHI 110 TTOJTYYSHUIO COECIUHEHUN | TUAAKTAY
pamyra Pa3HOIBETHBIX COSAMHEHUN xKenesa, €CKHue
xKemesa. YMETh MaTepua
XuMudeckas pajayra u MOJIb30BATHCS | BI.
XUMHUYECKHI cBeTO(Op. nabopatopHbl | YuebHO-
M MpaKTH4e
000pyI0BaHU | CKOE
eM H
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peakTuBaMu | 000pyI0B
TSt aHue
MOJTy4eHUS
pa3HOLBETHBHI
X
COCIMHEHUN
xKelesa.
48- | 24.02, | 11 | Cepau dochop — Coenunenus S u P. 3 N3yuenue HoBOTO [IpakTrueckas 3HaTh Mertoanu
50 | 1.03, TUTTMYHBIE XHUMHYECKUE CBONCTBA MaTepuaia u paborta OTpeNIeJICHUE | €CKUE U
3.03 MIPEICTaBUTEIH coequHenuii S u P. MIePBUYHOE [IOHATHUS TUIAKTAY
HEMETAIIJIOB AmnoTtponusi. 3aKperieHue HOBBIX «@JUIOTPOMUSL | €CKHe
OKHUCIUTENBHO- 3HaHUH. », YMETh MatepHan
BOCCTaHOBUTEJIbHbBIE XapaKkTepu3o | bl
CBOMCTBA COEMHEHUN CEPBI BaTh VYy4eOHo-
u docdopa. XUMUYECKHUE | TIPAKTHYE
deniepBepKN KaK IpUMeEp CBOMCTBA CKOE
TUMTUYHON OKUCIIUTENBHO- coeuHEHUl | 000pyI0oB
BOCCTaHOBUTEJIbHOM Cephl U aHue
pEeaKIIvH. docdopa.
51- | 10.03, | 11 | I'anoreHsl. HcTopust OTKpbITHS 2 KombOunupoBanHoe IIpakTnueckas | 3HaTh Metoauu
52 | 15.03 CxopncTBO U HEKOTOPBIX TaJIOr€HOB. paborta UCTOPHIO €CKue U
paznuuus ["anoreHsl — onacHele U OTKPBITHS TUIaKTHY
noJjie3Hpie. Yem maxHer TaJIOTeHOB, €CcKHe
Mope? 3aueM OpraHu3My yMETh MaTepuan
mon? IPOBOJIUTH BI.
OMnBITHI IO TOTYYEHUIO OTIBITHI 1O VY4eOHo-
raJoreHoB. HOJYYEHUIO | IPAaKTHUYe
TaJIOTEHOB. CKOE
o0opy1oB
aHue
53- | 17.03, | 11 | OkucnurTenbHO- OBP. 2 Komb6unupoBanHoe [IpakTuueckas | YMers Metoauu
54 | 22.03 BOCCTAaHOBUTEJbHBIE | BbIBeeHUE MATEH U paborta MPUMEHSATD €CKUE U
peakiuu B MOJTy4YeHHE KPACOK. OKHCITUTENbH | AUJAKTHY
XUMHUYECKUE BYJIKAHBbI. 0- ecKHe
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ObITY U B BOCCTaHOBUT | MaTepuai
naboparopun eJbHBIC BI.
peakiuu B VYyebHo-
OBITY. IIpaKTH4e
CKOe
00opy10B
aHue
55 | 24.03 12 | MHuoroo6pa3ue Konwna JIuzeranra. KomOunupoBaHHoe. Teopernueckoe | YmeThb Mertoanu
HEOPraHUYECKUX [TpoBeneHme cnoXHOI Lenu 3aHsTHE, OCYIIECTBIISIT | €CKHE U
XUMHYECKHX XUMHYECKUX PEaAKIUN JJIst Mpe3eHTAIHS b 1IEThb TUTaKTHY
BEIIECTB U PEAKIUN | MOJIy4YEHHUs KOJIell XUMHYECKHX | €CKHe
JInseranra. peakuui i | MaTepuan
MOJTyYeHUS BI.
KOJIeI|
JInzeranra.
56- | 29.03, 12 | Okcuasl MetauioB 1 | Heopranuueckuii cUHTES. KomOunupoBanHoe [IpakTrueckas YMers Mertoany
57 | 31.03 HEMETaJIOB ['eneTnueckas cBS3b pabora IPUMEHSTH €CKHe U
HEOPraHUYECKUX MOHSITUSA OUIaKTHY
COCIUHCHHI. «OKcHuap», €CKHe
[Tomyuenue u cBolcTBa «Knaccuduk | matepuan
OKCH/JIOB. arus, BI.
«Homenknar | YyeOHo-
ypa» B MIPaKTHYC
peleHuu CKOe
ylnpaxxHeHU | 060pya0B
u aHue
XapaKTepu30
BaTh
CBOMCTBa
OCHOBHBIX U
KHUCTIOTHBIX
OKCH/IOB.
Ymerp
HCITOJIb30BaT
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b
1a00paTopHO
e
obopymoBaHu
€ U PeaKTHUBBI
IS
HOJTyYeHHS U

U3YYCHUS
CBOMCTB
OKCHJIOB.

58 5.04 114 | MHuoroo6pa3ue Hedts, HEQTSIHBIC TIIEHKH. Kom6unupoBanHoe Teopernueckoe | 3HaTh Meroanu
COEAMHEHHI Pazpyuienue niéHox. 3aHsTHE, NpaBUJIa €CKHe 1
yriepoja [ToBepxHOCTHOE pe3eHTalus, IPUPOIONONG | TUIAKTHY

HaTsDKeHHE. Bompocs! JIEMOHCTPAIMOH | 30BAaHMSI, eCKHue
3arpsi3HEHUS OKPY Karolei HBIE OTIBITHI YMETb MaTepuan
CpEIIBL. MPUMCHSITh BI.
Onpenenenue nojyuyeHHble | Y4eOHo-
raJIOreHONPON3BOHBIX. 3HAHHS Ha MIPaKTHYC
I'openue caxapa. MIPAKTHKE. CKOe
[TpoayKThl NUTAHMUS. o0opyioB
aHue

59- | 7.04, 14 | Moromue BemectBa | Mbuta. CHHTETHUECKHE Kom6unupoBanHoe [IpakTuueckas 3HaTH MeTtoanu

60 | 12.04 MOTOIIIME BEIIECTRA. paborta TEXHOJIOTHIO | €CKHE U

HzroroBneHue MbL1a U3TOTOBJICHH | TUIAKTHY

s MBLJIA. €CKHe

MaTepua
BI.
VYy4eOHo-
MpaKTH4e
CKOE
o0opy1oB
aHue

61- | 14.04, | 14 | Kpaxmain u rimoko3a | CTpoeHue, COCTas, Komb6unupoBanHoe [IpakTnueckas 3HaTh Meroanu

62 | 19.04 ucnonb3oBanue. [{BeTHobie pabota CTPOEHHUE, €CKUE U
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peakuuu. Onpenenenue COCTaB U IUIAKTUY
rioko3bl. CepeOpenue. UCTIONIb30BaH | €CKHE
KayecTBeHHbIE peakuy Ha ue MarepHan
KpaxMail ¥ TJII0KO3Y. yIJI€BOAOB. Y | BI
METb VYuebHo-
IPOBOJUTH U | IPAKTUYE
3alUCBIBaTh | CKOE
KauyeCTBEHHBI | 000PY/IOB
€ peakliy Ha | aHHe
Kpaxmai u
IJIIOKO3Y.
63 | 21.04 14 | Opranuueckue benku, »kupsl, yrieBoasl, Komb6unupoBanHoe Teoperuueckoe | Ymerh Metoauu
BEIIECTBA B pUpoJie | GepMEHThl, TOPMOHBI, 3aHATHE, HaOJII0aTh, | €CKUE U
BUTAMHUHBI U TIPOIYKTHI Ipe3eHTAIHsA, aHaAM3UpPOBa | AUJAKTHY
ux npespateHuid. IIpocteie JI€MOHCTPALMOH | Th ecKue
OTIBITHI C OPTaHUYECKUMHU HBI€ OITBITHI XUMHYECKHE | MaTepuall
BEIIIECTBAMH. peaKIuu. BI.
3HaTh VYuebHo-
HOPOAYKTHI IpaKkTUye
NPEBpaIlIeHH | CKOe
It 6enKOB, 00opy10B
KHPOB, aHue
YTJIEBOJIOB,
yMETb
3aIMChIBATh
COOTBETCTBY
IoIIMe
ypaBHEHHS
pEeaKLHnii.
64- | 26.04, | 15 | Maaukatopsl. WNnaukatopsl U3 N3yyenne HoBOrO [Ipaktuueckas | 3HaTh Metoauu
65 | 28.04 [Tonyuenue n IIPUPOJIHBIX MAaTEPUAJIOB. MaTtepuaia u pabota OINpEENIEHUsl | ECKHE U
W3y4YECHUE CBOWCTB Cnoco0sI paznmuyeHus MEPBUYHOE TOHSTHUSA JTUTAKTHY
CoJIei. 3aKperieHNue HOBBIX «UHAMKATOP» | €CKHe
3HAHUM. , YMETh
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[TpuroroBnenue IPUTOTOBUTH | MaTepuai
WHIUKATOPOB W3 UHIUKATOP BI.
MPUPOJIHOTO CHIPHSI. u3 Yy4eOHo-
IPHUPOJHOTO | MPAKTUYE
CBIPBSL. CKOe
00opy10B
aHue
66- | 5.05, 15 | CnocoOmr Xpomatorpadus u KomOunupoBanHoe [IpakTrueckas 3HaTh Mertoanu
67 | 10.05 oOHapyXeHHS AKCTpaKIUs. AHAIM3 CMECH pabora CYIIIHOCTh €CKHE U
KaTHOHOB U coeil. xpomotorpad | TUIaKTHT
aQHMOHOB. 170787 €CKue
L[BeTHBIC peakIuy. IKCTPAKIUU. | MaTepHall
Ananus cmecu YmeTh BI.
coneit aHaJIM3upoBa | YdeOHo-
Th CMECH MpaKTH4e
coJeH, CKOEe
UCIIONIB30BaT | 000PYIOB
b aHue
1abopaTOpHO
e
o0opynoBaHu
€ ¥ pEaKTUBBI
TUIS
IPOBEJICHUS
I[BETHBIX
peaKInii.
68- | 12.05, 16 | Bribop Tembl u O060011eH1ne TPOHIEHHOTO Kom6unupoBanHoe becena, onpoc, 3HaTHL MeTtoanu
69 | 17.05 MOJITOTOBKA Mmarepuaia. Beioop Temel. MIPE3CHTAIHS. CTPYKTYPY €CKHe U
uccinenoarensckoit | Llenu u 3amaun paboTsl, UCCIIeIOBATe | TUIAKTHY
paboThl STambl pabOTHl HAJ HEMH. JTBbCKOMN €CKHe
Ocobennoctu paboThI. MaTepuan
MCIOoJb30BaHus IHTepHET. Ymets B

. ITouck u pabota ¢
JIUTEPATYPOH T10 TEME.

CTaBUTH LIEJIb
U ONpeeNsiTh
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3a7a4un

paboThI.
Ymern
OCYILIECTBIISAT
b TTIOHUCK
HE0OX0aUMO
i
UHpOpMaLIUU
70 | 19.05 16 | [TocranoBka Mecto u ponb KombOunupoBannoe [Ipaktuyeckas | YMeThb Metoanu
IKCIIEPUMEHTA IKCIIEPUMEHTA B pabora IPOBOJIUTH ecKHe U
HCCIIE0BATEIbCKOI paboTe. OKCHEPUMEHT | JUIAKTUY
BriBoztb1 10 padore. , ecKue
[TpoBenenue sKcriepuMeHTa aHaJIM3UpOBa | MaTepHal
¥ aHAJIU3 €T0 Pe3yJIbTATOB. Th €r0 BI.
pe3yabTaThl U | Y4ueOHO-
JenaTh IpaKkTHIe
BBIBOJIBI. CKOe
00opy10B
aHue
71 | 24.05 16 | YuacTue B VYyactue B KoH(pepeHInH KomnnexkrusHo- Kondepenuus CosepuieHct | Meronny
KOH(pepeHIUn «I[TOUCK», obcyxnenue IpYIIIOBOE 3aHATHE BOBATh €cKHe U
pe3yIbTaTOB KOH(EPEHINH HaBBIKH TATAKTHY
U BBICTYIUIEHUH nyOJIMYHOTO | €CKHe
00yJarommxcsl. BBICTYIUJICHHS | MaTepHal
BI.
VYueOHo-
NpaKkTHye
CKOe
o00opyI0B
aHue
72 | 26.05 17 | UtoroBoe 3aHaTue HTorosas 1uarHocTuka. Kontponsnas padora | Ompoc, Osnanenue Koncnekr
ITonsenenue UTOoroB TECTUPOBAHUE. HaBbIKAMH ypoka
paboThI 3a yueOHBbIH ro. KOHTPOJII 1

OILICHKU CBOEH
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Br160p nHIUBHIYATBHBIX
TEM ]ISl U3YYCHHUS JIETOM.

JCATCIBHOCTH.
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JIner koppekTHpOBKM padoueil mporpaMmbl

Jara [Ipuunna Jlara, Ha KOTOpYyIO dopma
nepeHoca IepeHoca OCYILECTBIIEH peanuszanuu
3aHATUSA MIEPEHOC 3aHATUSA IIPOTPAMMHOTO

MaTepuaa
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