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IosicHuTeIbHAA 3aNIMCKA

JlononuuteneHas o0mieoOpa3oBarenpHas MmporpamMma «XHUMHSL B OIbBITaX»
COCTaBJIEHAa HA OCHOBE HOPMAaTUBHBIX IOKYyMEHTOB:

o Oenepanbublii 3akoH PO ot 29.12.2012 r. Ne 273-®3 «O6 obpazoBaHuu B
Poccniickoit denepannmn»;

e Ilpuxkaz MunucrepcrBa oOpa3oBanusi u Hayku Poccuiickoii denepauun ot
09.11.2018 1. Ne 196 «O6 ytBepxnaenuu Ilopsaka opraHuM3alMd U OCYIIECTBICHUS
0o0pa30BaTEeNIbHOM  JEATENBHOCTH IO  JIOMOJHUTENbHBIM  0011e00pa3oBaTeIbHbIM
MIporpaMmam»;

e JlocranoBienne [7aBHOrO  roCylapCTBEHHOTO  CAHMTAPHOTO  Bpaya
Poccuiickoit ®enepaunn ot 04.07.2014r. Ne 41 «O6 yrBepxnaenun CanlluH 2.4.4.3172-
14 «CanuTapHO-3MTUEMHUONIOTHYECKHE TpeOOBaHUS K YCTPOMCTBY, COJEPKAaHUIO U
OpraHM3alMy pekrMa paboThl 00pa30BaTENIbHbIX OPraHU3alMi  JTOMOJHUTEIHHOIO
oOpa3zoBaHus JACTEi»;

e Pacnopsixenne I[IpaBurensctBa Poccuiickoit @enepanuu ot 04.09.2014 Ne
1726-p «O06 yTBepxkaeHnn KoHIenuu pa3BUTHs JONOJHUTEIHHOIO 00pa30BaHus JETeil»

e Pacnopsixenune [IpaBurensctBa Poccuiickoit @enepanuu ot 24 anpesns 2015 r.
N 729-p, «Pa3paboTka mnpemiokeHH O CpoKax peanu3alud JOTOJHUTEIbHBIX
o01Iepa3BUBAIOIIUX TPOrPaAMM)»

e VYcraBoM MyHHUIMIAIBHOIO 00pa30BaTELHOTO ABTOHOMHOIO YUpPEKACHUS
JONOJIHUTENbHOTO 0Opa3oBanus LlenTpa nonoaHuTensHOro oOpasoBanus c. Bo3xaeBku

[Iporpamma «Xumus B OnbITax» SBJISECTCS MOAU(PUUMPOBAHHOM.

HanpagjieHHOCTB IPOrpaMMBbI — €CTECTBEHHOHAYYHas!.
YpoBeHb 0CBOCHUS NPOrPAMMBbI — CTAPTOBBIM.
AKTYaJIbHOCTBH IIPOr PAMMBI.

XWMus — Hay4dHas IUCLUIIIMHA, Pa3BUBAIOIIAsl YMEHHE JJOTUYECKH MBICIIUTD, BUJETh
KOJINYECTBEHHYIO CTOPOHY IpeaMeTa (BELeCTBa) U SIBICHUH, JIeaTh BBIBOBI U 0000IIEHUS.
OCOOEHHOCTBIO JIaHHOW IpOrpaMMBbl  SBJS€TCS TO, UYTO B HEH OCYyILECTBISIETCA
IpoIeAeBTUYECKas MOATOTOBKA I U3yYEHUsI XUMHUH B IIEPCIEKTUBE HA MOBBIIIEHHOM WU
yrIyOJN€HHOM  YPOBHSIX, BO3MOXHOCTh IIO3HAKOMUTBCS C BBOJIHBIMU  pa3JielaMu;
oOyyaromuecsi, KOTOpble MPOSIBUIN MOBBIIIEHHBI UHTEPEC K TEM WU UHBIM TeMaM, MOTYT
IpU TNOMOIIM HWHAWBUIYaJIbHON Yy4eOHO-HCCIEeIOBATENbCKOM pabOThl O3HAKOMUTHCS C
MaTepuaoM, KOTOPBIH BOOOIIE HE U3yUyaeTcs B IIKOJIBbHOW IporpamMmme.

[IporpaMMmy OTJIMYaET M OCTETHUYECKHW aCHEKT, YPE3BbIYAWHO BaXKHBIM U1
(GopMHUpPOBaHUS  MHTEJUIEKTYQIBHOTO  TOTEHLMada  OOydYaloluxcs, pa3BUTHUS  HX
MIO3HABATEIbHBIX HHTEPECOB M TBOPUYECKON AKTUBHOCTH, IIOCKOJIBKY T'PaMOTHO
MOCTaBJICHHBIE XUMUYECKHE SKCIIEPUMEHTHI MOTYT OBbITh OLIEHEHBI U C 3CTETUYECKON TOUKU
3perust. O6 3TOM TOBOPST, HAIPUMEpP, UCTOPUUECKHE HA3BAHUS SKCIIEPUMEHTOB: «JIEPEBO
HOnurepay, «30710TOM T0OXKAB», «Ipo3a B IPOOUPKE», «3UMHHM Cal», «BYJIKaH Ha CTOJIE» U T.
1. B conmepskannu mporpaMmbl OTpakeHa UCTOPUS XUMHU U OMOrpaduul BEMKHUX YUEHBIX, C
JEATEIIbHOCTBIO KOTOPBIX CBSA3aHbI T€ WIIM MHbIE OTKPBITHS. Ha 3aHATHSIX HIMPOKO NCHIONb3YeTCs
HAIJISAHBIA MaTepual, BO3MOYKHOCTH HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUH W TEXHUYECKUX

CpencTB 00yueHHs B TOKa3e ()parMeHTOB HCTOPHU CTAHOBJICHHS M Pa3BUTHUS XMMHUH KaK HayKH.
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ConepxaHue 3aHATHA HaNpaBI€HO HAa OCBOCHHE XHMHYECKOM TEPMUHOJOIMH, KOTOpas
UCTIOJIBb3YETCS JJIS1 PELICHUs 3aHUMATENbHBIX 3a/1a4, KOTOPBIE BIIOCIEICTBUN IOMOTYT pedsitaM
MPUHUMATh YY4acTHE B UIPax, KOHKypcax, omuMnuanax. [JlaHHelid Kypc OCYIIECTBISIET y4eOHO-
IIPAKTHYECKOE 3HAKOMCTBO CO MHOTMMM pPa3JieiaMH XUMHH, YAOBJIETBOPSET MMO3HABATEIbHBIN
MHTEpeC K po0ieMaM TaHHOM TOUYHOM HayKH, pa3BUBAET KPYro30p, yIiyOsseT 3HaH!sI B JAHHOM
Hay4YHOU AUCLUILIAHE.

HoBu3Hna 3akimroyaercs B TOM, YTO MHOTHE BOIIPOCHI XUMUHN HEPA3PBIBHO CBS3aHBI C
($u3uKoii, OMOJIOTHEN U SKOJIOTHEN, U 00pAa30BAHHOMY YEJIOBEKY, YEM Obl OH HE 3aHUMAJICS B
Oyayuiem, MoJie3HO UX 3HaTh. [l0aTOMY B TaHHOI 00pa30BaTeNbHOM pOorpaMme peain3yercs
CHHTETHYEeCKUH MOAX0J K €CTECTBEHHOHAy4YHOMY OOpa30BAHMIO, KOTOPBIA MO3BOJISIET, C
OJTHOM CTOPOHBI, C(HOPMHUPOBATH LIEIOCTHOE NMPEACTaBICHHE O MHpPE, a, C IPYTrOil CTOPOHBI,
00JIerYnTh MOHUMAHUE CIOXKHBIX XUMHUYECKUX MTPOOIIEM.

ITenaroruyeckas uejecoo0pasHocTb. Kak H3BECTHO, XUMUS CUNTAETCS B IIKOJIE
OJIHUM U3 CaMbIX CJIOXHBIX IPEIMETOB U BbI3bIBAET Y MHOTUX IIKOJIbHUKOB
HEJIOTIOHMMaHHUE U HETIPUSATHE C IEPBOTO rojia 00yUeHusl.

Cpenu npu4MH TaKOTO BOCIPUATHS MPEIMETAa MOXKHO Ha3BaTh HEONPABAAHHO
0071b1110M 00BEM U SKIEKTUUYHOCTh Y4EOHOT0 MaTepHralia B IIKOJIbHBIX MpOTrpaMmax, a TakKe
HEJIOCTAaTOYHYIO MOTHBUPOBAHHOCTH ACTEN K U3YUEHUIO XUMHUH.

Kpome toro, B mocneanue roapl HaOIOAAETCS COKpALIEeHUE YacoB, OTBOAUMBIX Ha
XUMUI0. Jlaneko He 11 Beex JeTeil XUMus cTaHeT Oyaylie mpodeccuei, modToMy UHTEpec
K IIPEAMETY IaJaeT, KaK TOJbKO BO3HUKAIOT CIOXKHOCTH B IOHUMAHUU TEX WA UHBIX TEM,
TPYOHOCTH B peEHIeHHH 3a7ady, OpoOJieMbl TpU MPOBEACHUU JabOPATOPHBIX paboT.
[IIKOIBHUKY 4aCTO CUMUTAIOT, YTO XMMHUYECKasi TEOPHUS CyXa U 3aIlyTaHa.

CoBepuieHHO uWHas NO3UIMS (QopMmupyercs y peOEHKa Npu BO3HUKHOBEHHUH
COOCTBEHHOI 3aMHTEPECOBAHHOCTHU B U3YUYECHUHU IMPEIMETA.

Jlannast oOpa3oBarefibHas MporpaMma OPHEHTHpPOBaHA Ha TO, YTOOBI HMHTEpEC K
XUMHH BO3HUK U 3aKpernuics Oiaronapsi UCMOJIb30BAaHUIO B O0yUYEHUHU HUCCIIEI0BATEIBCKOTO
NOJIX0J1a, MPU KOTOPOM JETH TMOCTUTAIOT MpEeAMET XUMHUHU uepe3 COOCTBEHHOE yueOHOe
uccienoBanue. Takoi MOIXOJ MO3BOJSET 00YUYaIOIIUMCS HE TOJILKO OCBOUTH MOHSATHUITHBIN
anmapar U 3allOMHUTh HEKOTOpbIe BakKHbIE (DAaKThl, HO U TMOJYYUTh HABBIKM MPOBEICHUS
CaMOCTOSITEIBHOTO HCCIEOBAHMSI, KOTOPbIE MOTYT OBITh TOJE3HBI HJIs TOCIEAyIomen
caMopealiu3aluyd B JII000H apyroil obmactu ydyeOHOM W B OymyiieM npodecCHOHaTbLHON
NEeSATEIbHOCTH.

Hcxons u3 Takoro mojaxoja, B IEHTP OOy4YEHUS MO JaHHOW MporpamMme CTaBsITCS
pa3BUTHE €CTECTBEHHOHAYYHOI'O MUPOBO33PEHMS U OBJIAJICHUE UCCIICAOBAHUEM KaK METOAOM
Hay4yHOro no3Hanus. [1o3TromMy Ha 3aHATHAX 0OJbIIOE BHUMAHHE OTBOAUTCS NMPAKTUUYECKUM
paboraM pasHBIX BHJOB, MNPUYEM 3HAYUTEIHHOE BpeMs YJIENSeTCs MPOBEACHUIO
CaMOCTOATEIbHBIX HCCIEIOBAHUNH MO BHIOpaHHBIM TeMaM. HachllleHHOCTh HadajibHOTO
neproJa N3y4eHHs] XMMHUM AEMOHCTPALIMOHHBIMM OIBITAMHU CTUMYJINPYET UHTEPEC K XUMHUU
U KEJIaHUE U3y4aTh 3Ty HAYKY.

[IporpaMmMa BbICTpOEHA TakK, YTO B JajbHEHIIEM BHMMaHUE ACTEH Ha 3aHATHUIX
HaMpaBJICHO Ha BBIMOJIHEHUE OIbITA, U3YUEeHUE, HAOI0AeHNe U (PUKCAIUIO €ro Pe3yIbTaToB
BO BceX NOApoOHOCTsIX. B 3TOM ciaydae npuémbl W JAEUCTBUS BOCIPHUHHUMAIOTCS
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oOy4JaronuMucs He Kak BOJIIICOHbIE MAaHUITYJIALINY, a KaK 3aHUMAaTeIbHAsi HEOOXOIMMOCTb,
0e3 KOTOpOl HEBO3MOKHO OCYILECTBUTH CTOJb MPUBJICKATEIbHBIC JUJII HUX XHUMHUYECKHE
MIpEBpaIICHUS.

OTaMYMTEeIbHOH 0CO0EHHOCTHIO MPOrpaMmMbl «XUMHUS B OIBITax» SIBIAETCS TO,
YTO JaHHas 00pa3oBaTeNIbHASI MPOrpaMMa UMEET €CTECTBEHHOHAYUYHYIO HAIlPaBJIEHHOCTD C
AJMIEMEHTaMH XYJI0)KECTBEHHO-ICTETHUECKOM HAaINpaBJICHHOCTEH, TaK KaK 3HAKOMHUT C
HUCTOPUYECKUMU AaClEKTaMH CTAaHOBJICHUS M PAa3BUTHS XUMHU, a TaKKe pa3BUBACT
MOCPEACTBOM MPEIMETa XUMHUH 3CTETHUECKOE BOCIIPUATHE OKPYKAIOIIETO MUPA, YTO UTPAET
BAXXHYIO POJb B TOBBIIICHUM BHYTPEHHEH MOTHBAIIMM K OCBOCHHMIO 3TOTO MpeAMeTa U
(dbopMupoBaHUH O0IIEH KYJIbTYpPbl 00YUYaIOITHXCS.

Anpecart nporpammsbl. [IporpamMmma opueHTHpOBaHa Ha Bo3pacT oOydaromuxcs 14-
15 ner. s 0OyueHus MPUHUMAIOTCS BCE JKEJIAIOIINE, YTO JA€T BO3MOKHOCTh 3aHUMATHCS C
Pa3HOOOpPa3HBIMU KaTETOPUSIMU JETEH: 0OJJapEHHBIMU, IETHbMH U3 TPYII COIIMATHHOTO PUCKA,
JETHMHU U3 CEMEN ¢ HU3KUM COLIMAIBHO-KOHOMUYECKUM CTaTyCOM.

®opma o0ydyeHusi — OYHas, AayJAUTOPHBIE, BHEAYJAUTOPHBIE (IKCKYpPCHUH,
MpaKTHYECKue PabOThI), TEOPETUUECKUE U MPAKTUICCKUEC 3aHATHUS.

dopma opranu3anum 3aHaTuid. B mporpamme s3¢ppekTBHO coueTaroTCs
WHIUBHUIyaIbHbIC, TPYTIOBBIC M KOJJIEKTUBHBIE (DOPMBI paOOTHI.

O0beM U CpOK OCBOEHHSI MPOrPaMMbl, pe:KuM 3aHATHH. [IpogomKUTEILHOCTH
yaeOHoro roja — 36 y4eOHBIX HeJelb, Harpy3Ka 2 yaca B HeJemto (Bcero 72 daca B roj).
3aHATHS TPOBOASATCS C MOCTOSIHHONW CMEHOM e TEIHbHOCTH.

[Ipoucxonut yriyOieHWe TNOJYyYEHHBIX 3HAHUW MO XUMHUM C AaKIEHTOM Ha
MOJTy4Y€HHWE HABBIKOB CaMOCTOSITENIbHOM HCCIeoBaTeNbcko paboTel. Dopma 3aHATHI
IpelycCMaTpuBaeT COYETaHHWE TEOPETUYECKOM 4YacTH C MOCIeAyIoUlell MNpaKTHYeCKON
IIPOBEPKOM U 3aKpeIUICHHEM MOJTYYEHHBIX 3HAHUM MyTEM MPOBEJIECHUS PA3IMUHBIX OMBITOB
Ha 0a3e XUMUYECKOH Ja00opaTOpUH.

Cpok peanuzanuu nporpammel-1 rog.

Leap mporpamMmbl- oOydeHHE  TPAKTUYECKOW  XMMHH,  Pa3BUTHE
€CTECTBEHHOHAYYHOI'0 MUPOBO33PEHUS U TUYHOCTHOM MOTHUBAIIMH K ITO3HAHUIO Yepe3
HCCIIeIOBATENbCKYIO ACITELHOCTh B TIPOIECCE N3YUCHUS XUMUHU.

3anaum:

Oobyuarommue:

JaTh TPEICTaBJIICHUE 00 OCHOBHBIX MOHATHUSAX HEOPTaHWYCCKOW XMMHUHU — aToMax,
MOHAX M MOJICKYJIaxX; O KJIacCU(UKAIUU HEOPTAHUICCKUX COCTUHCHUN HA KHCIIOTHI,
OCHOBaHHUS U COJIH;

00y4UTh OCHOBaM MPAKTHYECKON XMMHH: aHATTU3Y U CUHTE3Y;

HAYYUTh MPUHIIMIIAM U METOJUKE TIPOBEJICHUS HCCIIE0BATEILCKON pabOTHI;
o0yunuTh paboTe ¢ XUMHYECKHMH peaKTHBaMU U TpuOOpaMu, MPOBEICHUIO
NPOCTEHIINX JTa0OpAaTOPHBIX  OIMEpalii: HarpeB, TMEpPEeroHKa, HAKCTPAKIHS,
(buIbTpOBaHUE, B3BEIINBAHNE H T.]11.;

03HAKOMUTH C MPOUCXOXKICHUEM U PAa3BUTHUEM XHUMHH, UCTOPUEH TPOUCXOKICHUS
XUMHYECKIX CUMBOJIOB, TEPMUHOB, TIOHSTUH;

IIO3BHAKOMUTH CO CTapI/IHHBIMI/I BKCHepI/IMeHTaMI/I;
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® HAY4YUTh CAMOCTOSATEILHO HaMEUaTh 3a/1auy, CTABUTh 3KCIIEPUMEHT U OOBACHATDH €r0
pe3ynbTar.

® TOArOTOBUTH K U3YUEHHIO XUMHUHU Ha MOBBIILIEHHOM MJIM YIITyOJIEHHOM ypOBHE.

PassuBarouue:

® Ppa3BUTh HAOIIOJATEIBHOCT U UCCIIEOBATEILCKUA HHTEPEC K IPUPOIHBIM SBJICHUSM;

® Ppa3BUTh y 00yYarOMIMXCS UHTEPEC K MO3HAHUIO, K IPOBEACHUIO CAMOCTOSATEIbHBIX
HCCIICIOBAHHM;

® Ppa3BUTh aKKypaTHOCTb, BHUMATEIbHOCTh, CTPOTOCTh B COOIMIOACHUH TPEOOBAHUM
TEXHUKHU 0€30I1aCHOCTH,

e BBIpabOTaTh NEPBOHAYATbHBIE HABBIKK PAaOOTHI CO CIIELIMATILHOM JTUTEPATYyPOK;

e cpopMHUPOBATH U PA3BUTh MOJOKUTEIbHYIO MOTHUBALMIO K JTaIbHEHIIEMY
M3YYEHHIO €CTECTBEHHBIX HaYK;

® Ppa3BUTh O3HABATEJbHYIO U TBOPUYECKYIO aKTUBHOCTb;

® Ppa3BUTh ICTETHUUYECKOE BOCIPUATHE CTPYKTYPbI, (POPMYJT XUMUYECKUX JIEMEHTOB,
pe3ynbTara COOCTBEHHON AESITEIbHOCTH.

BocnurareabHble:

® BOCIHTATh KOJUIEKTUBU3M;

e BOCIHTAThH MPABUJIBHBINA MOAXO0] K OpraHU3allii CBOETo JA0CYTa ;

e BOCIHTATh YOEKICHHOCThH B MO3HABAEMOCTH OKPY>KAIOIIETO MUpa U
HEOOXOMMOCTH SKOJIOTHUYECKH TPAMOTHOT'O OTHOLIEHUS K cpe/ie OOUTaHus.

Il. YuyeOHbIN muIaH

Ne  HasBanme pa3gesioB U TeM Kosaun4yecTBo 4yacoB
n/n
Teopus [[IpakTuka Bceero
1 Brenenue B nporpammy 1 1 2
2 [Ipeamer xumun 4 4 8
3 XHUMHUYECKUE PEAKITUN 2 1 3
4 CoBpemeHHoe JabopaTopHOE 1 1 2
o0opyoBaHuE
PaGora c razamu 2 3
Hcropus xumuu. 1 3 4
Dransl B U3y4eHUH ra30B U paCTBOPOB
7 Pabota ¢ pactBopamu. Bona 4 5 9
8 Xumus Bokpyr Hac. [Ipazaauunas xumus 1 - 1
9 Mertaisl 1 UX COeTUHEHUS 3 2 5
10 | DnexTpoxumus 3 1 4
11 | XKene3o. CoiicTBa kenes3a 1 3 4
12 | Hemeramibl 2 5 7
13 | 'enernueckas cBsi3b HEOPraHUYECKUX 2 1 3
COCAVHEHUN
14 | MHoroo6pa3ue opraHM4ecKix coeANHEHHH 4 2 6
15 AHanu3 1 OYUCTKA BEIIECTB 2 2 4




16 | [loaroroBka McCleAOBATEIBCKON pabOTHI U 2 1 3
y4JacTue B KOH(pEepEeHIINU

17 Hrorosoe 3angarue 1 - 1
Uroro 33 39 12

111. KanenxapHblii yueOHblil rpapuk

Hauano ygeOHoro roga C 2.09.2024
Komnen yuebHoro rona B 1-9 kmaccax — 26.05.2025
Ipoa0KUTEIbHOCTD 3AHATHI M0 YeTBEPTAM
| ueTBepTH 8 memenp (02.09.24 — 25.10.24)
Il weTBepTH 8 memenb (05.11.24 — 28.12.24)
Il geTBepTH 10 menens (09.01.25 — 21.03.25)
IV yerBepTH 8 memenn (31.03.25 — 26.05.25)

V. Conep:xkanue nporpamMmmsl

Pa3znea 1. BBenenue.

Tema 1.1. CoGecenoBanme ¢ netbMu. BBoaHOeE 3aHsITHE.

BrisscHeHHE UCXOIHBIX MPECTABICHUM O TIPeAMETE XUMUHU U 00IacTH €€ MPUMEHEHUS.
Texnuka OGe3zomacHocTH. 3HAKOMCTBO C rpymmoil. Pacckaz o coaep’kaHud TpOrpaMMbl
nepsoro rojaa oOydenus. [IpaBuia noBeneHus B 1ab0paTopum.

Ilpakmuueckaa uacmso. TexHuka 0€30MACHOCTH B paboOTe ¢ XMMHUYECKMMH DPEAKTHUBAMHU,
ANEeKTponpuOOpaMu U HarpeBaTeIbHBIMU IPUOOPAMHU.

Pasznea 2. Illpeamer xumum.

Tema 2.1. IloHsiTHA: aTOM, MOJIEKYJIA, JJI€MEHT.

[ITapocTepkHEeBass MOJENb MOJIEKYJIbl. BemectBa BOKpyr Hac. BO3HUKHOBEHME U pa3BUTHE
TEOPETUYECKUX TMPEACTaBICHU o BemecTBe. CTUXUM ApPHUCTOTENIE U aTOMHUCTHKA
Jemoxkpura. PazButre aToMucTHYECKUX NIpeacTaBieHui B Tpyaax P. bowns u k. [aneToHa.
3aKOH ITOCTOSTHCTBA COCTaBa BELIECTB.

Ilpakmuueckasa uwacmp. 3HAKOMCTBO C KOJUIEKIIMEN XuMHuecKuX BemecTB. [locTpoenue
MOJeJIed MOJIEKYJI pa3HbIX BEIIECTB.

Tema 2.2. ®du3nyeckne 1 XUMHYECKHUE SIBJICHUS.

SBnenus ¢puznyeckue u xumuueckue. ['openne ceeun. M3yueHune peakiuu ropeHusl.

Ilpakmuueckaa uwacms. 1lnaBnenue mapaduna. M3roroBnenue cBeun u3 mapaduHa HIA
MbUIa. ATXUMUSA («3070TON JOXK/Ib» U MMUPUTHI).

Tema 2.3. UncThle BelecTBa U CMECH.

[Ipupoansie cmecu — BO3yX, He(Th, MUHEpalIbl. 3yueHne KOJIEKIINHI.

Ilpakmuueckaa uacmos. [1paBuna paboTsl ¢ BecaMu. B3BenmBanue, NpuroToBIcHUE
CMecel MeTaJllla U HEMETAJLIA.

Pa3znenenue cmecei.

OuucTka BENIeCTB, NEPEKPUCTATUTUIALIUS.

Ilpakmuueckaa wacms. ONBITHI 110 PA3JEICHUIO CMECE.
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Tema 2.4. 3aK0H cOXpaHEeHHMS MACCHI.

XuMHUecKas peaklns Kak OTPaXKEHHUE 3aKOHA COXPAHECHHS MACCHI.

Ilpakmuueckan wacms. [IpuroroBinenue cmecu Jlemepu.

Pazgea 3. Xumnuyeckue peaxkiuu.

Tema 3.1. IlonsiTHE 0 XMMHYECKOM B3aMMOJAEHCTBUM BellecTB. [[pu3Haku XumMuyeckux
peakuuii. HaGmoaeHne npu3HakoB XUMUYECKON PEaKIINH.

Tema 3.2. IlpuHuHMnBI rpauuecKOro oTodpaskeHus peakuuii. XMMUYECKUE YPABHEHHUS.
Ilpakmuueckan uacmso. llpoBeaeHUE NPOCTEHIINX ONBITOB, BBIABICHUE W OMUCAHHUE
0COOEHHOCTEHN MPOTEKAHUSI PA3IMUHBIX PEAKIUH.

Pa3znea 4. CoBpemeHHoe 1a0opaToOpHOe 000pyA0BaHMeE.

[Tpunnumsr paboThl 000PYAOBAHUS XUMUUYECKOM Tab0paTOpUU: MAarHUTHBIC MEIIAJIKHU; BECHI
MeXaHH4YeCKHe JabopaTopHble, TOPCUOHHBIE, AHATTUTUYECKHUE; BBITSKHOM 1IKad; MydenbHas
MeYb.

Ilpakmuueckaa uacmso. Vicrionb3zoBaHue oOOpyAOBaHUS ISl MPOBENEHUS J1aOOPATOPHBIX
pabot. Pabora ¢ nienTpudyroit, MUKpOCKOTIOM, MAarHUTHOM MEIIIATKOM.

Pa3pnen 5. Padora ¢ razamu.

Tema 5.1. Pazsutue xumun. OnbiTel k. [Ipuctiau, K.-B. HleeJe.

«JlecHoil ra3» u cnocoObl «yIy4IIEHUsD BO3TyXa.

Ilpakmuueckaa wacms. OnbiThl ¢ CO2 1 O2. TexHuka 6e30mMacHOCTH NP paboTe ¢ razaMu.
Tema 5.2. Bogopoa, KucJIopo, aMMHAK.

[Tonsitue uncrotsl rasa. I'pemyunii ras. IlnoTHoCTh rasa.

Ilpakmuueckaa uacmp. 1loryuenue Bogopoaa, KUCI0poaa U ammuaka. Mamepenue
IUIOTHOCTH ra3a.

Paszpgen 6. Ucropusi xXuMuu. JTanbl B U3YyYCHUH IFa30B U PaCTBOPOB.

Ucrtopus tpanchopManuu mpeacTaBieHu yU4EHBIX O CTPYKTYpE ra3000pa3HbIX BEUIECTB U
Teopun pactBopoB. M3ydenne cocraBa Boznyxa. Otkpoitus [. Pesepdopaa, A. JlaByaswe u
I'. KaBennuma. Pa3Butue teopuu ropenus. OnpoBep:keHre Teopuu ¢uorucrona. Teopuu
pactBopoB C. Appennyca u JI. 1. Menaeneena.

Pa3znen 7. Padora ¢ pactBopamu. Boaa.

Tema 7.1. IloHATHS pacTBOP U pacTBOPEHHE.

TBépasle, KuaKHe, ra3000pa3Hbie pacTBOpbl. HackimeHHsIi pactBop. HeHachIeHHbII
pactBop. Ilepechiiennsbiii pacTBOp. PacTBOpUMOCTSD.

Ilpakmuueckasn yacmyp. llpuroroBieHue pacTBOPOB M3  KUIKOIO CTEKJIA
«Heoprannueckuii jiec — 3araJlouYHbId U TPEKPACHBIN.

Tema 7.2. Kpucrajisbl.

Kpucrannmzanus u3 nepecseHHbIX pacTBOPOB.

Ilpakmuueckas wacms. BuipaliiBaHie MOHOKPUCTAIIJIOB U3 HACBILIEHHOI'O PACTBOPA.
[Tonyyaem u pucyeM KpuCTalIbl pa3HON (HOPMBI.

Tema 7.3. Illén10uM U KUCJIOTHI.

PactBopel menoueid u kucnor. Boma B ¢usuke, xumuum u Ouonoruu. [lpuponnsie
OCMOTHYECKHUE SIBJIICHUS.

Ilpakmuueckasa wacms. Y cTpaHeHUE KECTKOCTU BOJIbI. DIEKTPOJIUTHI. J(rcconuarusi.
Tema 7.4. Coun.
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Mmuoroo6pasue cosneit. Conu BOKpYT Hac, uxX peakiuu. Kpacota XMuMHUYECKUX peakiuid.
Ilpakmuueckasa ywacms. Kpuctammzamus Cojaen U3 KEJTATUHOBBIX MIIEHOK.
Paspnen 8. Xumus Bokpyr Hac. [IpazqHudHass Xumus.
[IpuHiuns! aeicTBus (eliepBepKoB, XUMUYECKUX 3MEH, IPAKOHOB, XJIOMYIIEK.
Ilpakmuueckaa uwacmb. XUMHYECKHE 3ME€M M JpakoHbl. DOKyChbl, OCHOBaHHbBIE Ha
W3MEHEHUN 1IBE€TA pacTBOpa IpU XUMHUYECKOU peakunu. deiepBepknu. MBUIbHBIE ITy3bIPH, O
4éM OHM MOTYT PaccKa3arh?
Paszaen 9. Merajibl M MX COeIUHECHUS.
Tema 9.1. Mera/uibl 1 MX COeJMHEHHMSI — CTOMKHE M AKTHBHbIC, TBEpAbIe U MATKHE,
JAparoueHHbIe.
Mertannsl B Tabnuie MenneneeBa. CTpoeHue aToMa Ha IpUMepe aToMa MeTasuIa.
Ilpakmuueckaa wacmo. Ousnyeckre 1 XMUMUYECKUE CBOICTBA METAIIIIOB.
Tema 9.2. MeTa/uIbl OCHOBHBIX I'PYIIII.
CBoiicTBa, CTPOCHUE aTOMA.
Ilpakmuueckaa uacms. OubiThl ¢ Sn u Al
Tema 9.3. MeTa/uibl NO00OYHBIX IPYIIIL.
Menp, cepebpo, 30710T0, HUHK. CBOWCTBA, CTPOECHUE aTOMA.
Ilpakmuueckaa uacmp. Kaxkue metainsl ectb B jamme HakaimBanus (W, Mo, N).
Hparouennsle Metamibl. Beinenenne Au u Ag. «KaccueB nypmnyp». BeipamuBanue
MoHoKpuctamioB Cu. «/lepeBbs» Ilapanensca u FOnurepa.
Pasznea 10. Diekrpoxumusi.
Tema 10.1. 'anbBaHMYECKHE 3JIEMEHTHI.
Ucrtopus otkpeitus. [lonarue o ranpBanuke. CocTaB M IPUHLUIIBI PAOOTHI FraIbBAHUYECKUX
3JIEMEHTOB.
Ilpakmuueckaa uacms. V3yueHue coctaBa M MpPUHLHUIA PabOTHl Pa3TUYHBIX AJIEMEHTOB
MUTaHUS.
Tema 10.2. YcerpoiicTBo 0aTapelkn.
Pasnosxenne Bosbl Ha BOAOPO U KUCIOPO.
Ilpakmuueckasa wacms. ONBITH ¢ OaTapeliKamu.
Tema 10.3. Koppo3usi MeTa/LU10B. 3alIUTA OT KOPPO3HH.
[IpuumHbl ¥ TOCIEACTBUSL KOPPO3UU METAILIOB. 3alllUTa OT KOPPO3HH.
Ilpakmuueckaa wacmsp. ONBITHI 110 U3YYEHUIO KOPPO3UU METAIIIOB U 3AILMUTHI OT HEE.
Pa3zgen 11. Kemae3zo. CBoiicTBa Kkese3a.
Tema 11.1. Oco0eHHOCTH :Kesie3a U coeJMHEeHHH Kene3a. MarneTusm.
Kenesnbiit Bek. XKene3zo Bokpyr Hac. CteneHu okUCieHus xene3a. [loHsTne MaraeTusma.
Ilpakmuueckan uacmp. KauyecTBeHHbIE peaknuu Ha HOHBI kenesda. [lomyuyeHue
nupodopHoro xenesa. ONbITh, IEMOHCTPUPYIOIINE MAarHETU3M.
Tema 11.2. Peakunu coeiuHeHNH Kejie3a. XUMUYecKasi pagyra.
Oco0eHHOCTH COeMHEHM JKee3a U UX PeaKIui.
Ilpakmuueckaa wacmso. ONBITHI IO MOJIYYEHHUIO Pa3HOLBETHBIX COEAMHEHMI JKenesa.
Xumuueckas pagyra 1 XUMHYECKUIl cBeTo(op.
Pa3nea 12. Hemeramibl.
Tema 12.1. Cepa u ¢pocdop — THIHYHBIE NIPEACTABUTEIHM HEMETAJIJIOB.
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Coenunenus S u P. Xumuueckue cBoiicTBa coequnenuid S u P. Annorponusi.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOICTBA COeAMHEHUH cephl U pocdopa.
Ilpakmuueckas wacmo. DeHepBEPKH Kak IpuMep THIMYHON OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIBHOW PEAKIUU.
Tema 12.2. I'anorennl. CxoacTBa M pa3inyvus.
Uctopust OTKPBITHS HEKOTOPHIX TAIOT€HOB. ['aloreHsl — onacHbIe U MoJsie3Hble. YeM maxHer
Mope? 3aueM opraHusmy moxa?
Ilpakmuueckasn ywacmsp. ONBITHI 110 TTOTYYECHUIO TAIOTEHOB.
Tema 12.3. OKHCIUTEIBbHO-BOCCTAHOBHUTE/IbHbIE PeaKIUM B ObITY H B J1a0OpaTOpHUu.
OBP.
Ilpakmuueckaa uacms. BriBe/ieHre MATEH U MOJYyYCHUE KPACOK. XUMHUUECKUE BYJIKAHBI.
Paszpnen 13. I'eneTnyeckasi CBSI3b HEOPraHMYECKUX COeIMHEH M.
Tema 13.1. MHoroo0pasue HeOpraHu4YeCKUX XMMHUYECKHUX BELIECTB U PeaKIuid.
Konpua JInseranra.
Ilpaxmuueckan yacmep. 1IpoBe/ieHNE CIOKHOM UENMH XUMUYECKUX PEAKIIUH SISl TOTYyYECHUS
Kouelr JIn3eranra.
Tema 13.2. Oxcuabl MeTAJIOB U HEMETAJLIOB.
Heoprannueckuit cunTes. ['eHeTnuecKas CBsI3b HEOPTAHUUYECKUX COCIUHEHUM.
Ilpakmuueckaa uacmep. [lonyyeHne u CBOMCTBA OKCUIOB.
Paznen 14. MHoroodpasue opraHu4ecKuX coeIMHEHMIA.
Tema 14.1. MHorooopa3ue coeJuHEeHH yriaepoaa.
Hedts, HedTansie mnénku. Paspymenue miéHok. [ToBepxHocTHOE HaTskeHHE. Bompockl
3arpsA3HEHUs OKPYKAKOUIEN CpEbl.
Ilpakmuueckaa uacmp. OnpeneneHue rajloreHoNnpOU3BOIHBIX.
I'openune caxapa. [IpoayKThl NUTaHUS.
Tema 14.2. Morwuue BemecTsa.
Mpbuta. CUHTETUYECKHE MOIOIIUE BEIECTBA.
Ilpakmuueckaa paboma. VI3roTOBIEHNUE MbLIA.
Tema 14.3. KpaxmaJ u riioko3a.
Crtpoenue, coctaB, ucroiab3oBaHue. L{BeTHble peakuun. OnpeeaeHue rIroK03bl.
Cepebpenue.
Ilpakmuueckasa wacms. KauecTBEHHbIE PEAKIIMU HA KpaxMall U TJIIOKO3Y.
Tema 14.4. Opranuveckne BenecTsa B Npupoje.
benku, KUPBI, YTIEBOJbI, (EPMEHTHI, TOPMOHBI, BUTAMUHBI U TPOAYKTHI HX
MIPEBPAIICHUN.
Ilpakmuueckaa wacms. [IpocThbie ONBITHI C OPraHUYECKUMU BELIECTBAMHU.
Pa3znen 15. Anaau3s u ounctka.
WNuaukaTopsl U3 IpUpoIHBIX MaTeprasioB. CriocoObl pa3TUYeHUSI COJCH.
Ilpakmuueckasn yacmyp. [IpuroTtoBieHUe HHAUKATOPOB U3 IPUPOJHOTO CHIPHS.
Xpomatorpadus U SKCTpakus. AHAIU3 CMECH COJICH.
Pa3nen 16. IlonroroBka ucciea0oBaTe/bCKO padoThl U yuyacTue B KOH(pepeHUnu.
Tema 16.1. Bb160p TeMbI M IOATOTOBKA HCCJIE10BATEIbCKOH PadoThI.
O6o061menue mpoiifeHHoTo Matepuana. Beibop Temsbl. llenu u 3agaun paboThl, 3TAIbI
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paboTel Hag Heil. OcoOeHHOCTH ucnoib30BaHus MHTepHeT.

IlIpakmuueckas wacmes. Ilouck u pabota ¢ TuTEepaTypoi Mo Teme.

Tema 16.2. IlocTaHOBKA YKCIIEPUMEHTA.

MecTo 1 poJib SKCIEPUMEHTA B HCCIIEA0BATENILCKON paboTe. BriBobI 110 padore.
Ilpakmuueckaa uacmes. IIpoBeieHne FIKCIEPUMEHTA U aHATIU3 €r0 PE3YJIHTATOB.

Tema 16.3. YuacTue B KOH(pepeHIIHH.

[loaroroBka nokiIaaa v Npe3eHTaLUU.

Ilpakmuueckaa uwacms. Yuactue B KoHpepenuuu «IIOMCK», oOcyxaenue pe3yabTaToB
KOH()EpPEHIMH U BBICTYIUIEHUH 00yYarommxcs.

Paznen 17. UTorosoe 3ansitue.
Utorosass amarnoctuka. IlomBenenwe wuTOroB paboThl 3a y4eOHBIM TOA. BnIOOD
WHJUBUIYATbHBIX TEM JIJISl U3YUYEHUS JIETOM.

V. [lnanupyemble pe3yJibTaThl
[Iporpamma obecrieyuBaeT JOCTHXKEHUE  CIEAYIOUIMX  Pe3ysbTaToOB
OCBOEHHUS MTPOrPaMMBbl JAOMOJHUTEIHLHOTO 00pa30BaHMUs:
JInuHocTHBIE:

* chOpMHUPOBAHHOCTh OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh H
CIOCOOHOCTH O00ydYarommMxcsd K CaMOpPa3BUTUIO M CaMOOOpa30BaHUIO HA OCHOBE
MOTHBALMU K 00Y4YEHHIO U MIO3HAHUIO, BEIOOPY AajbHeHero oopa3oBanus Ha 6ase
OPUEHTUPOBKM B MHpe mpodeccuii M NpoPecCHOHATBHBIX MNPEANOYTEHUH,
OCO3HAaHHOMY IIOCTPOEHHUIO HWHAWBUIYaJbHONH OOpa30BaTEIbHON TPaeKTOpUH C
y4E€TOM YCTOMYMBBIX I103HABATEIbHBIX UHTEPECOB;

* copMHPOBAHHOCTb LEJIOCTHOTO MHUPOBO33pPEHH], COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U OOIIIECTBEHHOM NMPaKTUKY;

* c(OpMHPOBAHHOCTb ~KOMMYHUKATUBHOM KOMIETEHTHOCTM B  OOLIEHUH U
COTPYJHHMYECTBE CO CBEPCTHUKAMH, CTApPIIUMHU U MIIQJIINMHU, B 00pa30BaTENIbHOM,
00I11€CTBEHHO NOJIE3HON, y4eOHO- HCCIIeI0BaTENbCKOM, TBOPUECKOH U IPYTHX BHIAX
NEATEIbHOCTH;

* yMEHHUE SICHO, TOYHO, I'PAMOTHO HM3JIaraTb CBOM MBICIIM B YCTHOW U NHMCbMEHHOM
pedyu, NOHMMAaThb CMBICI IIOCTaBJIECHHOM 3a7add, BBICTpAaUBAaTh ApPryMEHTALHUIO,
IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI;

" [Ipe/ACTaBJICHHE O XMMHUYECKOM Hayke Kak cepe yeloBEUYeCKOH IesATeNbHOCTH, 00
Jramnax e pasBUTHs, O €€ 3HAUUMOCTH U Pa3BUTHUS LUBWIA3ALUU;

* KPUTUYHOCTb MBILIUICHUSA, YMEHHE pACIO3HABATh JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUs, OTIMYATh TUIIOTE3Y OT (PaKTa;

* KpEaTUBHOCTb MBIIUICHUS, MHUI[UATUBA, HAXOJYMBOCTb, AKTUBHOCTb IIPU PELICHUU
JKCIIEPUMEHTAJIbHBIX U PACYCTHBIX 3aJ]ay;

" yMEHHE KOHTPOJHpPOBaTh NpOIECC M pe3ylbTaT y4eOHOH HCClIe0BATEIbCKON
NESATEIbHOCTH;

" CIOCOOHOCTH K SMOLIMOHAIBFHOMY BOCIPHITHIO XUMHUYECKHX OOBEKTOB, 3ajad,
peLIeHUN, PacCyKICHUMN.

MertanpeaMeTHbIe:
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YMEHHE CAMOCTOSTEIBHO IJIAHUPOBATH ATBTEPHATUBHBIC MYTH TOCTHKECHUS IIeIICH,
OCO3HAaHHO BbIOMpaTh HauOosiee A(P(EKTHBHBIE CHOCOOBI PELICHUS YYEOHBIX H
MO3HABATEIbHBIX 33/1aY;

YMEHHE OCYIIECTBISTH KOHTPOJIb IO PE3YyIbTATy | MO CIIOCOOY IEHCTBUS HAa yPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOTUMBIEC KOPPEKTUBBL;

YMEHHUE aJICKBATHO OIICHWBATh MPABWIBLHOCTh WM OIMMOOYHOCTH BBIMOTHCHUS
y4ueOHOW 3amaun, e€¢ OOBEKTHBHYIO TPYJHOCTh W COOCTBEHHBIC BO3MOYKHOCTH €&
pEIICHWS;

OCO3HAHHOE BJIQJICHUE JIOTUYECKUMHU JCHUCTBUAMHU  OIPEICICHHUS TOHSITHUH,
0000mIeHUs,  YCTAHOBJEHUS  AHAJNOTWW,  KJIacCU(PUKALIUU  HA  OCHOBE
CaMOCTOSITEIFHOTO BEIOOPA OCHOBAHHMI W KPUTEPUEB, YCTAHOBIICHHS POIOBUIOBBIX
CBsI3€H;

YMCHHE YCTAaHABJIWBATh NPHYNHHO-CICJACTBEHHBIC CBS3H; CTPOUTH JIOTHYECKOE
paccykJcHHe, yMO3aKIoUeHUEe (MHIYKTUBHOE, NEAYKTHBHOEC W 10 aHAJOTHUHU) U
BBIBO/IBI;

YMCHHE CO3/aBaTh, IMPUMEHATH M MPEOOpPa30BBIBATH 3HAKOBO-CHMBOJIHYCCKHE
CPEJICTBA, MOJICIH M CXEMBI JIUISl pEIICHUST YUCOHBIX M ITO3HABATEIILHBIX 3a/1a4;
YMCHHE OPraHU30BBIBATh YUYEOHOE COTPYAHUYECTBO U COBMECTHYIO JICATEIBHOCTD C
YYUTEJIEM U CBEPCTHUKAMU: OMPEICIATh EIH, pactpeneicHue GyHKIUNA U poJieh
YYaCTHUKOB, B3aUMOJIEUCTBHE M 00IIHME crocoObl paboThl; ymMeHHe padoTarth B
rpynmne: HaxoIuTh oOIllee pellieHne M pa3penarb KOH(PIUKTHI HAa OCHOBE
COTJIaCOBAHMS TO3UIMI M yu€Ta MHTEPECcOB; CIylaTh napTHépa; GopMyIHpOBaTh,
apryMEeHTHpPOBATh U OTCTAWBATh CBOE MHEHME;

chOpMUPOBAaHHOCTh Yy4eOHOM ©  OOIIENOJIb30BATEIbCKOW KOMIIETEHTHOCTH B
o0JacT UCHOJB30BaHMUS HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX — TEXHOJIOTHIA
(MKT-KOMIETEHTHOCTH);

NepBOHAYAIbHBIE TPEACTABICHUS OO0 HACSIX M O MeToJaX XHWMHUU Kak 00
YHUBEPCAJILHOM $I3bIKE HayKU U TEXHUKH, O CPEJCTBE MOJCITUPOBAHUS SIBJICHUHN U
IPOIECCOB;

yMEHHE BUICTh XUMUYECKYIO 33/Iauy B KOHTEKCTE TIPOOJIIEMHOM CUTYallUU B IPYTUX
JTUCIUIUINHAX, B OKPYKAIOIIEeH KU3HH,

yMEHHE HaXOJUTh B PAa3IMYHBIX HCTOYHHKAX HH(OpMAINIO, HEOOXOAUMYIO IS
pEIICHHs] XUMHUYECKHUX MPoOIIeM, U TIPEICTABIATh €€ B TOHATHON (popMe; MPUHUMATH
pelieHre B YCJOBHSIX HEMOJHOM M W30BITOYHOM, TOYHONM U BEPOSTHOCTHOMN
uHpOpMaInK;

yMEHHE TIOHMMAaTh M MCIOJIb30BaTh XUMUYECKHUE CPEACTBA HATSIHOCTU (MOJEIH,
YEepPTEkKH, CXEMBI U JIp.) I WIUTFOCTPAIIMU, UHTEPIIPETAINH, apTyMEHTAIUH;
yMEHHE BBIJIBUTATh THUIOTE3bl MNPH pEIIeHHH YYeOHbIX 3a7ad U TOHHUMATH
HEOOXOIMMOCTh MX MTPOBEPKH;

yMEHHE TPUMEHSTh WHIYKTHBHBIC U JCTyKTUBHBIE CIIOCOOBI PaCcCyKICHUM, BUIETH
pa3IMYHbIE CTPATETHH PEIICHHUS 3a/1a4;

MOHMUMAHHUE CYNIHOCTH aITOPUTMUYECKUX TMPENNUCAHUN U YMEHHUE JIeHCTBOBAThH B

COOTBETCTBUH C IIPEITI0KEHHBIM aJITOPUTMOM;
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YMEHHUE CaMOCTOSTEIbHO CTABUTh LIEJIW, BHIOMPATh M CO3/1aBAaTh AJITOPUTMBI IS
pelIeHns y4eOHbIX XUMUYECKUX Po0IeM;

YMEHHE IJIAHUPOBATH U OCYIIECTBIATh JEATEIbHOCTh, HAIPABICHHYIO HA PELICHHUE
3a]1a4 UCCIIEA0BATENBCKOIO XapaKTepa.

IIpeameTHbIe:

yMeHHEe paboTaTh € XHUMHYECKHMM TEKCTOM (CTPYKTypUpOBaHHUE, W3BJICUCHUE
He00X0IMMOI HH(POpMAIUH), TOYHO U IPAMOTHO BbIPayKaTh CBOU MBICIIU B YCTHOH U
MMCBMEHHON peud, MNPUMEHS XUMUYECKYI0 TEPMHUHOJOTHUIO M  CHUMBOJMKY,
UCIIOJIb30BaTh  pa3JIMYHbIE S3bIKM XUMHUU  (CJIOBECHBIM, CHMBOJIMYECKHUH,
rpadgudeckuii), 000CHOBBIBATH CYKJICHUS, TPOBOJAUTH KJIaCCU(UKAITUIO, TOKA3bIBATh
XUMHUYECKHE YTBEPKICHUS;

BJIaZicHHE 0a30BbIM MMOHATUHHBIM allllapaToM: UMETh NPEICTABICHUE O XUMUYECKOM
AJIEMEHTE ,BJIaZICHHE CUMBOJIbHBIM SI3bIKOM XMMUH, 3HAHUE XUMHUECKUX (POPMYII;
yYMEHHE BBIMOJHATh pacyeTHbIe MpeoOpa3oBaHus (OpMyN, MNPUMEHATh UX IS
penieHus yaeOHbIX XUMUYECKUX 3324 U 33/1a4, BOSHUKAIOIIMX B CMEXHbBIX yUeOHBIX
npeaMeTax;

yMEHHE TO0JIb30BaThCA XUMHUUYECKUMU (HOpPMyTIaMH U CaMOCTOATENBHO COCTABIISThH
(dbopMyInbl 3aBUCUMOCTEH MEXIy BEIMUYMHAMHU HAa OCHOBE OOOOIIEHMS YaCTHBIX
CJIy4aeB M KCIIEPUMEHTA;

yMEHHE pellaTh 3a/ayd M0 ypaBHEHUSIM U (HopMmysaMm , MPUMEHSATH MOJTyUYEHHBIC
YMEHHMS JJIs PELICHUs 3a/1a4 U3 XUMHUH, CMEXHBIX IIPEIMETOB, IIPAKTHUKHY;

OBJIaJIEHUE CHUCTEMON (YHKIMOHAIBHBIX MOHATHH, (QYHKIMOHAIBHBIM SI3BIKOM H
CUMBOJIMKOM, YMEHHE CTPOUTh TpadUKH 3aBUCUMOCTH BEJIMYWH, OMHCHIBATH HX
CBOICTBa, WCHOJb30BaTh (yHKUHOHAIbHO-Tpaduueckue MpeACTaBICHUsS IS
OMMCAHUS U aHAJN3a XMMHYECKHX 33J]1a4 U pealbHbIX 3aBUCUMOCTEH;

OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMU TMPEACTABIICHUS M aHAlUM3a CTATUCTUYECKUX
JAHHBIX; YMEHHE MTPOTrHO3UPOBATH OTKPHITHE HOBBIX BELIECTB;

yMEHHE TPUMEHSTh U3yUCHHBIE TOHITHS, PE3YJIbTAaThl U METO bl IPU PEIICHUH 33124
U3 pa3NUYHBIX pa3[esioB Kypca, B TOM UHCJIE 3a4a4, HE CBOJAAIIUXCS K
HEMOCPEACTBEHHOMY IPUMEHEHUIO U3BECTHBIX allTOPUTMOB.

CtpykTypa U coaepXkaHHE IUIAHUPYEMbBIX pE3yJbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTeNIbHONM MPOTpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUs aJEKBATHO
oTpaxaroT TpeboBanus CraHmapra, mnepenaroT crnenuduxy o0pa3zoBaTEIHHOTO
IpoIecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOXKHOCTSIM 00y4YaOIIUXCSl.

V1. Opranu3anoHHO-NeAaroru4ecKkue yCja0Bus
®DopMbI aTTECTALUH
- (popMBbI OTCJICKUBAHUA U PUKCALUU Pe3yTbTATOB!

B npornecce o0ydeHus OCyliecTBISETCS KOHTPOJb 32 YPOBHEM 3HAHWUW U yMEHUI

oOyyaromuxcsi. 3HaHUSA U YMEHHSI TPOBEPSIFOTCS TOCPEACTBOM BHITIOTHEHUS 00yUYaIOMIMMHUCS

MPAaKTHYECKUX paboT B XHMHUYECKOW JjabopaTopuw,

INOATrOTOBKH CaMOCTOATCIbHBIX

MCCIIEZIOBATEIbCKUX pabOT. YPOBEHb YCBOCHUS MMPOTPAMMHOTO MaTepuaa ONpeaessieTcs mo

pe3yJbTaTaM BBIOJHEHHS MPakTH4YecKux padboT. C KaxapM peOeHKOM oTpabaThIBAIOTCA
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HauOoJee CIOXKHbIE IKCIEPUMEHTHI, 3/16Ch HEOOXOAMMO BHUMATENbHOE, YyTKOE U J00poe
OTHOIIEHHE K KaxaoMy. Beioupaercs nuddepeHuupoBaHHbIi oAX01 K 00ydaroieMycs, Bce
yJa4ud MOOUIPSIIOTCS, BCE HEIOUYEThl TAKTUYHO W MATKO ucnpabisitorcs. KoHTponupyercs
KaueCTBO BBIMOJHEHUS MPAKTUYECKUX PadOT IO BCEM paszjeiam.

B teuenne ydeOHOro roga oOyuarompecs y4acTBYIOT B XUMHUYECKHX OJUMIIHATaX U
KOH(EepeHIUIX .

dopmamu MTOABECHUS UTOTOB pabOThI MOTYT OBITh: OTKPBITHIC 3aHATHS, TBOPUYECKAS
3aIuTa, CAMOOLIEHKA, KOJUIEKTUBHOE 00CYKIEHUE U JIp.

NtoroBast orenka ocymiecTBisieTcs B (popMe AEMOHCTpAIMM JIyYIIMX padoT Ha
3aHATHUAX KPYXKKa Mepell OJHOKIACCHUKAMU U poauTessiMu. Jlydiime paboThl OTMEYaroTCs
rpaMOTaMH, TUIJIOMaMH, TTOJapKaMHu.

- ¢opMBI NIpeIbSIBJICHHUS U JEMOHCTPALIMHU Pe3yJIbTATOB:

" BXOJIHOW KOHTPOJIb — IMPOBOIUTCS B Ha4aje 0OydeHUs, ONpPEAeTsIeT YpOBEHb 3HAHUN
pebeHka (cobecenoBaHue ¢ 00yJarOIMMUCS B HaYaJle To/1a);

" TEKYIIUil KOHTPOJb — MPOBOANUTCS HA KAKJOM 3aHSITHU: aKIICHTUPOBAaHUE BHUMAHMS,
IPOCMOTp padoT;

"  IPOMEXYTOUHBIA KOHTPOJb — MPOBOAUTCS 110 OKOHUYAHUH M3YyUEHUS OTICIBHBIX TEM:
JMTAKTUYECKHUE UTPHI, TECTOBBIC 3a/IaHUS, BUKTOPHHEI.

" UTOTOBBIA KOHTPOJIb — MPOBOJUTCS B KOHIIE YYEOHOTO Toia, OIpENeNsieT ypOBEHb
OCBOCHHUS ITPOTpaMMBbI (3aIUTa UCCIEI0BATEIbCKOM paboThI, coOeceqoBaHUE B KOHIIC
roja).

B mnporpamme wucmonb3yercs THOKas pEHTHHroBass CHUCTEMa OICHKHU
JTOCTM)KEHUH 00YYaroIMUXCs 110 ONPEIEICHHBIM KPUTEPHUSIM:

— BBINIOJTHEHHE ONPEACTEHHOTO KOJMYECTBA MPAKTHYECKUX pPa0OT, Korma Kaxjaas
npaKkTU4ecKas padoTa OICHUBACTCS OMPEICICHHBIM KOJTMYECTBOM 0aJljIoB;

— TIONBEACHUE UTOTOB B KOHIIE KAXKIOTO TOIYTOMuUs (STHBaph, Maid);

— CHCTEMa HarpaxJIeHUs ¥ TOOMIPEHHUS OOYyJYarolMuXCcs, JIyYIIue OOydarommecs,
HaOpaBIe HanOOJIbIIIee KOJIMISCTBO 0AJIOB, HATPAKIAIOTCS TPAMOTAMH U TIPU3aAMU;

— opraHu3anus KOHTpOJS 3HAHWW TIPOMCXOIUT Ha OCHOBE CcaMOpedIeKCHH
o0yJaroIerocs.

Pedrnekcuss momoraer ompenenuTh CTENCHb JOCTIDKEHHS IOCTaBICHHOW IICNH,
MPUYUHBI WX JOCTMDKEHHUS WJIM HAa000OpOT, NEHCTBEHHOCTh TE€X WJIM HMHBIX CIIOCOOOB H
METOJIOB, & TAKKE MPOBECTH CAMOOIICHKY.

VIl. OueHo4yHble MaTepUAJIbI

[Ipn omeHuBaHWUM y4eOHBIX JOCTHMKEHHH ydalIuxcs 1O  JOMOJTHHUTEIbHON
oOmeoOpa3oBaTenbHO  oOliepa3BUBalOIIel  mporpaMMe  «XHMHUS B OMBITax»»
HCIIOJIB3YIOTCS:

e JluarHocTMKa  yCBOEHHMS  MaTepuana, B  Iporecce  OOy4yeHus IO
o0meobpa3oBaTenpHONM 001Iepa3BUBAIOIICH POTpaMMe «XHUMHUS B OTIBITaX).

e HuauBuayanapHas KapTa y4eTa pe3yiabTaTOB UHTEUIEKTYaIbHBIX CTIOCOOHOCTEH.

e lndpopmannoHHas KapTa yuyeTa pe3yJbTaToB OOYYarOIIMXCSl y4YacTHsl B

MEPONPUATHUAX PA3HOTO YPOBHS.
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OneHouHble MaTepuabl NPOrpaMMbl pa3paboTaHbl C y4yeToM TpeOOBaHUN K
CTapTOBOMY YPOBHIO OCBOEHUS y4eOHOr0 MaTepuaia.
O:xupnaemble pe3yabTaThl:

o MOJIy4yaT MPEJICTaBJICHUE O CTPOCHUHU aTOMa, HOHAX M MOJIEKYJaX, O Kiaccuukauu
HEOPraHMYECKUX COCIMHEHUN HA KUCIIOTHI, OCHOBAHUS U COJIM, 00 aHAJIN3€ U CUHTE3E;

o MPUOOPETYT OCHOBHBIE HABBIKM IPAKTUYECKOM paboThl B JabopaTopuu, OyayT
BBITIOJTHATH MTPOCTEUIITHE JIAOOPATOPHBIC OTICPAIIHH;

o MIPOSIBSIT HHTEPEC K COBPEMEHHBIM MPOOJIeMaM XUMHHU U K UCCIIEIOBATEIBCKOM paboTe
B 9TOM Hay4YHOU 001acTH;

o chopMUPYIOT IIPEICTABICHUE O KPACOTE XUMUUECKOTO IKCIIEPUMEHTA;

o Pa30BBIOT YyBCTBO OTBETCTBEHHOCTH MPH BHITIOJTHECHUN XUMUYECKOTO SKCIICPUMEHTA
o CHUCTEMATU3UPYIOT CBOM 3HAHUS B 00JIACTH XUMHUHU, CO3/IayT HEOOXOIMMYIO 0a3y s

nepexo/ia K yriryoJéHHOMY W3YYEHHIO OTJENbHBIX Pa3/ieoB XUMUU;
o OyIyT yMETh CAMOCTOSITEIbHO  MPOBOJAUTH 3KCHEPUMEHTHI U BECTHU
HCCIIEIOBATENBCKYIO padoTy B JIa0OpaTOPHH;
o OCO3HAIOT E€JUHCTBO MAaTE€pPUAIBLHOIO MHpa Ha OCHOBE XMMHYECKOrO IOAXOJa K
CTPOCHMIO BEILIECTBA;
o OCBOSAT DKOJIOTMUYECKUE ACTIEKTHI BJIUSHUS XMMUH Ha MTOBCEAHEBHYIO KU3Hb;
o IpUOOpETYT MOTHBALIMIO Ha JajbHElIIee U3yUYeHHEe €CTECTBEHHBIX HAaYK;
o HAy4yaTCsl CaMOCTOSATEIbHO paboTaTh CO CHEUAIbHON XUMHUECKON JTUTepaTypoil;
o IpUOOPETYT HABBIKM MOJArOTOBKHU JOKJIAJI0OB U BBICTYIUICHUN HA KOH(EPEHIIUX.
Kpurepumn ypoBHsi 0CBOeHHsI Y4eOHOr0 MaTepuaJia:
e - BBICOKHMIi YPOBeHb — 00yYaIOIIUi OCBOWJI MPAKTUYECKU BeCh 00BEM 3Hanmi 100-
79%., nperyCMOTPEHHBIX TPOrpaMMOl 32 KOHKPETHBIN NIEPUOI;
e - CpPeIHHIl ypOBeHb — y 00ydJaroImX 00bEM YCBOCHHBIX 3HaHHM cocTaBisieT 80-50%;
e - HM3KHH YypoBeHb — oOOyuaromwuiics oBiaaen meHee yeM 50% oObéma 3HAHUM,
IIPEAYCMOTPEHHBIX MPOTPAMMOM.

VIl. MarepuanbHo-TexHuyeckue ycjaoBusi. [[ng sddexTuBHON peamuzanuu
MporpaMMbl He0OX0IMMa MaTepUaIbHO-TEXHUYEeCcKas 6aza:

1. YueOHbIit KabuHET, COOTBETCTBYIOIUN TpeboBanusMm: -CaulluH 2.4.4.3172-14
«CaHUTapHO-3MHIEMUOJIOTHYECKHE TPeOOBaHUS K YCTPOMCTBY, COACPKAHUIO U OpTraHU3alluN
pexxkrma paboThl 00pa30BaTENbHBIX OpraHU3alMi JOMOJHUTEILHOTO OO0pa30BaHUS JETEil»
(remnepatypa 18-21 rpamyc Llenbcus; BnaxHocTh Bo3ayxa B mpenenax 40-60 %, mebensb,
COOTBETCTBYIOIIAs BO3PACTHBIM OCOOCHHOCTSM jeret 14-15 mer); g peanusanuu
MPOrpPaMMBbI

» OOopyaoBaHHE W MaTEPHAIIBI.
"  KOMIIBIOTED;
" MEAMANPOEKTOP.
"  CTaHJApPTHBIA HA0OP XUMHUYECKUX PEAKTUBOB (KUCIIOTHI, METOYH, OKCUJIBI, COJH);
"  U3MEPUTENIbHBIE IPUOOPHI;
» crexyisiHHas U GapdopoBas mocyna;
"  METaJUIMYECKUE IITATUBHI,
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* HarpeBaTeNbHbIE MPUOOPHI;
" BECHI;
"  MHUKPOCKOIL.

B kadecTBe IMIAKTUYECKUX MaTEPHAIOB HCHONb3YIOTCS HAMISAHBIE MOCOOUS:
Ta0nuila pacTBOPUMOCTU U mnepuoanueckas Tabmuma [[. M. MengeneeBa; KOIEKIUU
MOJIE3HBIX UCKOMAEMBbIX, TI0YB, He()TH, IIKaTa TBEPAOCTH U T.II.

B kadecTBe METOIMYECKUX MAaTEPUAIOB TIPUMEHSIOTCS PA3INIHbIC MyOIUKAIINH TI0
xumun (cM. CHOHCOK JUTEpaTyphl), METOAMYECKUX pPa3pabOTOK M IJIAHOB KOHCIIEKTOB
3aHATHI; METOIMYECKHIX YKa3aHUW U PEKOMEHIANN K TPAKTHYECKUM 3aHSATHSIM.

Nudopmaunonnoe odecneyeHme: METOAUYECKHE pPa3pabOTKH IO BCEM TeMaw,
CIICHApUHM TPOBEJCHUS MEPONPHUATHH, WHTCPHET-UCTOUYHUKH, CXEMBl, ONPOCHBIE U
TE€XHOJIOTUYECKUE KaPThI.

Kaaposoe olecrneyeHue. JloTIONTHUTENBHY IO 0011e00pa30BaTeIbHYIO
00IIepa3BUBAIOIIYI0 POTPAMMY « XHMHUS B OTIBITAX)» PEaTU3yeT YUUTEIb XUMUH , UMEIOIHIA
JIOTIOJIHUTEIbHOE O00pa30BaHME IO MpPOrpaMMmaM MOBBIIIEHUS KBalu(UKALUM B 00JacTU
MHKJIIO3UBHOTO 00pa30BaHus.

MeTtoauuyeckue MaTepHuaJIbl

Metoauka oOydeHUs TpeAnojaraeT JOCTYNMHOCTh H3JIaraeMod WHGOpMaIuu ams
BO3pacTa OOYyYalOIIUXCs, YTO JOCTUTAeTCA 3a CUYET HATJISTHOCTH M HEPa3phIBHOW CBSZH C
MPAKTUYECKUMH  3aHSATHUSIMU. @opMbl  3aHATHN ONPENEISAIOTCS HAMPABICHHOCTSIMU
nporpaMmMbl U €€ ocoOeHHOCTsAMHU. IIporpamma BKJIIOYaeT Kak TEOPETUYECKHE U
MPaKTUYECKHE 3aHATHA B YUYEOHBIX KaOMHETaxX, TaK M DJKCKYPCHOHHBIE BBIXOJBI Ha
TEPPUTOPHUIO YUPEXKIACHUS U CBOCH MECTHOCTH.

@opMbl OpraHu3anuM y4eOHOro 3aHsATUA. [logaya TeopeTHueckoro marepuana
OCYIIECTBIISIETCS B (hopMe MpoBeNCHUs] TPAAWIIMOHHBIX M KOMOWHHUPOBAHHBIX 3aHATHH,
JICKIMH € OJHOBPEMEHHBIM IMOKA30M WJUIIOCTPAlWi, BHUICOMATEPUATIOB, MPE3EHTALUM,
JIEMOHCTPAIIMOHHBIX OMBITOB. [lo1aua mpakTHUeCKOro MaTepHraia OCyIIecTBIseTcs B hopme
WHIUBUTyATbHO-TPYIIOBBIX CAMOCTOSTEIBHBIX PA0OT, MPAKTHUYCCKUX 3aHATHH.

Jnda mocTvKeHHs 1eayd W 3aJad [NporpaMmbl MPEAyCMAaTPUBAIOTCS COBPEMEHHBIC
negarorndeckue ¥ HHGOPMAIIHOHHBIC TeXHOJIOTHH:

. UTPOBBIC TEXHOJIOTUH;
. HPOEKTHAs TEXHOJIOTHS;

. TEXHOJIOTHs POOIEMHOT0 O0YUYCHUS;

. 3JI0pOBBECOEPETAIOIITNE TEXHOJIOTHH;

. HUKT-texHomorum;

. TEXHOJIOTUS PA3BUTHSI KPUTUUECKOTO MBIIIJICHHS;
. TEXHOJIOTHUS Pa3BUBAIOIIETO 00yUEHUS;

. IpYyNIIOBbIE TEXHOJIOTUH;

. TEXHOJIOTUU YPOBHEBOH auddepeHnmanuu.

B nepron 00ydenust 1yist mpoBeieHust 00pa30BaTeIbHOMN JIEATEIHHOCTH UCTIOIB3YIOTCS
CHEAYIOLIME METOABI:
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0 00BACHUTENBHO-WITIOCTPATUBHBIM  (00sI3aTeNlbHAsl TEOpeTUYecKas: 4acThb,
paboTa ¢ WITIOCTPATUBHBIMU MaTepHalaMH, COCTABJIICHUE MPAKTUYECKUX 3a/IaHUi );

0 poOIeMHbIN (IPOOJIEMHOE M3JI0KEHHE MaTepuasa MpU U3y4YeHHH BOIPOCOB
9KOJIOTUH, HAYIHOW STUKH, IPU aHATN3E TIEPCICKTUBHBIX HAIIPABIICHUI PAa3BUTHS HAYKH);

[ npakThuueckuil (00s3aTeIbHbIE MPAKTUYECKUE paOOThl Ha KaXKI0M 3aHSITUH);

0 JESITeTbHOCTHRIA  (BBEACHWE WHAWBHIYAJIbHBIX 3aJaHHUNA u

CaMOCTOSITEIbHOU PabOTHI C IUTEPATYpPOil, ydacTue 00ydaroluxcsi B KOH(QEepeHIUAX
U DKCKYPCHSIX).

Meroauyeckue U ANAaKTHYECKHE MATePHAJIbI:

- METOJUYECKHE Pa3padOTKU IO TEMaM;

- HaJIM4Me HaIJISIHOTO MaTepuara;

- HaJIM4KMe JEMOHCTPAIMOHHOTIO MaTepHana;

- BHUJICOPUIIbMBIL;

- pa31aTOYHBIN MaTepUal;

- UH(OpPMAaIOHHBIE KApPTOYKH.

- TUAAKTUYECKHE KapTOUKH;
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