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IHosicHuTeALHAA 3aNINCKA

HpozpaMJua umeem ecmeCmeeHHoO — HayuHy HanpaejileHHocCHlb.

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

AKTYaJIbHOCTD MPOTrPaMMBbI.

XuMusg — HaydHas JUCUUIUIMHA, DPAa3BUBAIOIIAs] YMEHHUE JIOTMUECKHU MBICINUTh, BUIETHh
KOJIMYECTBEHHYIO CTOPOHY IMpeaMeTa (BEIIecTBa) W SBJICHUH, NeJaTh BBIBOJABI M 00OOIICHUSI.
Oco0eHHOCThIO TaHHOM MPOrpamMMbl ABIISETCS TO, YTO B HEM OCYILECTBISETCS MPONEIEeBTUYECKAs
MOATOTOBKA JJI U3yYEHHUs XUMUU B MEPCHEKTUBE HA MOBBIIICHHOM WM YTIIyOJIEHHOM YpPOBHSX,
BO3MOXXHOCTh IO3HAKOMHUTHCSI C BBOAHBIMHU pa3zeliaMu; oOydaroliuecs, KOTOpbIE MPOSIBUIH
MOBBIIIEHHBI MHTEPEC K TeM HJIM WHBIM T€MaM, MOTYT NPH MOMOIIM WHAMBHUIYaJIbHOH yueOHO-
HCCIIEeIOBaTeNIbCKOM paboThl 03HAKOMUTHCS C MaTepHalioM, KOTOPHIH BOOOIIE HE H3ydaeTcs B
LIKOJIBHOM NMPOTpaMMe.

[TporpaMmy OTJIMYAET M SCTETUUYECKUN aCIEKT, YPE3BBIYAIHO Ba)KHBIN 17151 POPMUPOBAHUS
MHTEJJIEKTYyaJIbHOTO TOTEHIMaNna OO0ydYarolMXcsi, Pa3BUTHS MX I03HABATEIbHBIX HMHTEPECOB H
TBOPYECKOIN aKTMBHOCTH, IOCKOJIbKY I'PaMOTHO MOCTaBJICHHBIE XUMUYECKUE SKCIIEPUMEHTHI MOTYT
OBITh OIICHEHBl U C ICTETUYECKOW TOYkU 3peHus. OO0 3TOM TOBOPST, HANPUMEDP, HUCTOPUUYECKUE
Ha3BaHMsI IKCIIEPUMEHTOB: «AepeBo KOnurepa», «3010TOH 10XKIb», «TpO3a B MPOOUPKEY, «3UMHHM
can», «BYJKaH Ha CTojIe» M T. JA. DB cogepkaHuM mporpaMMbl OTpakeHa HCTOpHS
XUMUU U Ouorpaduu BEMUKUX YUEHBIX, C JEATETBHOCTHIO KOTOPBIX CBSI3aHBI T€ WU
MHbIE OTKpBITHSL. Ha 3aHATHSIX IMPOKO WCTIOJIb3YETCS HATJISHbIN Marepuall,
BO3MOYKHOCTH HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA W TEXHUUYECKUX CPEICTB 00YUEHHS B ITOKa3e
(parMEeHTOB ~ MCTOpPUM CTAaHOBJICHHS M pa3BUTUA  XUMUM Kak  Hayku. ConepkaHue  3aHATHH
HafpaBJIeHO HA OCBOCHHE XHMHUYECKOW TEPMHHOJIOTHM, KOTOpash UCIOJB3YETCsl sl PeIICHUs
3aHUMATENFHBIX 3a/la4, KOTOpbIE BIOCIEACTBUM MOMOTYT pebATaMm MNpPHHMMATh y4acTHE B HUIpax,
KOHKypcax, onumnuaaax. J[aHHplii Kypc OCYyIIECTBISIET YyueOHO-TPaKTUYECKOe 3HAKOMCTBO CO
MHOTUMH pa3JesiaMi XUMHH, YAOBIETBOPSIET MO3HABATEIbHBII HHTEpEC K MpolieMaM JaHHON TOYHOM
HaYKH, Pa3BUBAET KPYTo30p, yrIIyOseT 3HaHHsI B TaHHOM HAYYHOW AUCIUILIAHE.

HoBu3Ha 3akitoyaeTcss B TOM, YTO MHOTHE BONPOCHl XMUMHHM HEPA3phIBHO CBSI3aHBI C
¢u3nKoil, Ouomorueil M SKOJOTHEH, U 00pa30BaHHOMY YEJIOBEKY, 4eM Obl OH HE 3aHMMAJCsS B
OymymiemM, TOJIe3HO ®X 3HaTh. [lodToMy B JgaHHOM  00pa3oBaTeNbHOW  MPOTpaMMe
peanusyercss CHHTETUYECKUHM MMOAX01 K €CTECTBEHHOHAYYHOMY 00pa30BaHUI0, KOTOPBIN MO3BOJISET,
C OJTHOM CTOPOHBI, CHOPMHUPOBATH IIEJIOCTHOE MPEACTABIEHUE O MHUpPE, a, C JAPYroil CTOPOHBI,
00JIerYuTh MOHUMAHHUE CIOKHBIX XUMUYECKUX MPOOIIeM.

Ilenarornueckas neaecoodpa3HocThb. Kak N3BECTHO, XUMUSI CUUTAETCA B IIKOJIE OJHUM U3
CaMBbIX CIIOKHBIX MPEIMETOB U BBI3bIBACT Y MHOTHX IIKOJHbHUKOB HEIOMOHUMAHUE U HEMPHUITHE C
MIEpBOro rojia 00y4eHusl.

Cpenu mpUYMH TAaKOTO BOCIPHSATHSA INpeIMeTa MOXHO Ha3BaTh HEONMPAaBIAHHO OOJBIION
00BEM U AKIIEKTUYHOCTh yUeOHOT0 MaTepualia B IIKOJIbHBIX IPOrpaMMax, a TaKKe HEIOCTATOUHYIO
MOTHBHUPOBAHHOCTb JIETEN K U3yUEHUIO XUMHUH.

Kpome Toro, B mocneanue rofsl HabIIOJaeTCsl COKpAIIEHUE YaCOB, OTBOJUMBIX HA XHMHIO.
Jlanexo He mJist BceX JETeH XUMUS CTaHeT OymyIieil mpodeccuei, modToMy MHTEpeC K MpeaIMeTy



najaeT, Kak TOJbKO BO3HUKAIOT CJIO)KHOCTH B MOHMUMAaHMM TE€X WJIM HMHBIX TE€M, TPYJHOCTU B
peleHnn 3a1a4, Ipo0IeMbl PH MPOBEACHUHU J1a00OPaTOPHBIX padoT. IIIKOIBHUKK 4acTO CUMUTAIOT,
YTO XUMHUYECKasi TEOPUS CyXa U 3alyTaHa.

CoBepiieHHO MHas TO3ULUA (POpMUPYETCS y peOEHKAa MPU BO3ZHUKHOBEHMH COOCTBEHHOM
3aMHTEPECOBAHHOCTU B U3YUEHUHU MIPEAMETA.

JlanHast oOpasoBaTreibHasi MporpaMma OPHUEHTUPOBAaHA Ha TO, YTOOBI MHTEpEC K XUMHH
BO3HUK U 3aKpenuiics Ojaroaapsi UCIoIb30BaHUIO B 00YUYEHUHU MCCIIEI0BATENbCKOTO MOX0Aa, IPH
KOTOPOM JETH TOCTUTAIOT MpeIMeT XUMHH depe3 COOCTBEHHOe yueOHoe uccienoBaHue. Takoii
MOJAXOJT TO3BOJSET OOy4YalOIMMCS HE TOJBKO OCBOMTH NOHATUHHBIM anmapaT U 3allOMHHTH
HEKOTOphIE BaXHbIE (AKTBI, HO W TMONYYUTh HABBIKM MPOBEICHUS CAMOCTOSATEIHHOTO
WCCIIeIOBaHMS, KOTOpbIEe MOTYT OBITh MOJE3HBI ISl TMOCIEAYIOUIed camopeanu3alud B OO0
Ipyroii 001acTu yueOHOH 1 B OyaymieM npogecCuOHaIbHOM e TeTbHOCTH.

Hcxons u3 Takoro mojaxoja, B MEHTP 0OyYEHUs 10 NaHHOW MPOrpaMMe CTaBSITCS pa3BUTHE
€CTECTBEHHOHAYYHOT0 MMPOBO33PEHHS] M OBJAJICHHE HCCIEJOBAHHEM KaK METOJIOM HAay4YHOIO
no3Hanus. [loaToMy Ha 3aHATHIX 0OJIBIIIOE BHUMAHUE OTBOJUTCS MPAKTUYECKUM paboTaM pa3HBIX
BUJIOB, MPUYEM 3HAUUTEIHLHOE BpEeMs YIENSETCs MPOBEICHUIO0 CAMOCTOATEIBHBIX UCCIICIOBAHUIA 110
BbIOpaHHBIM TeMaM. HachIIeHHOCTh HAYabHOTO NEPUOAA U3YUYEeHUS XUMUU JEMOHCTPAIIMOHHBIMU
OMBITAMH CTUMYJIUPYET UHTEPEC K XUMHUU U JKEJIAHUE U3Y4aTh ATy HAYKY.

[IporpamMma BeICTpOEHA TaK, YTO B JajbHEillIeM BHUMAaHHE ATl HA 3aHATUSX HAMPaBICHO
Ha BBIIIOJIHEHUE OIBITAa, M3y4yeHUE, HaAOJMIOJeHHWE U (UKCALHUI0 €ro pe3ylbTaToB BO BCEX
noapoOHOCTSIX. B 3TOM cnydae mpuémbl M ACMCTBHUS BOCIPUHUMAIOTCS OOYYAIOMIMMHCS HE Kak
BOJIILICOHBIE MAaHUMYJSALMU, a KaK 3aHUMaTelbHas HEOOXOAMMOCTh, 0€3 KOTOpOM HEBO3MOXKHO
OCYILECTBUTH CTOJIb MPUBJICKATEIBHBIC TSI HUX XUMUYECKHUE MPEBPAICHUSI.

OTaMYUTENbHOI 0C00€HHOCTBHIO MPOTrPAMMBbI « XUMUYECKUE TIPEBPALLICHHS SBISETCS TO,
YTO JaHHas MporpaMma HMEeT €CTeCTBEHHOHAYYHYIO HAIPaBICHHOCTb C 3JIE€MEHTaMH
XYJI0’KECTBEHHO-3CTETUUECKOW HANPABICHHOCTEN, TaK KaK 3HAKOMUT C UCTOPUYECKUMH acClEKTaMHu
CTaHOBJICHUS U Pa3BUTHUS XUMHH, a TAK)KE PA3BUBAET MOCPEICTBOM MpeaIMeTa XUMHUU SCTETHUECKOE
BOCIIPUSITHE OKPY’KAIOIIETO MHUpPA, YTO HWIPAET BAXKHYIO pOJIb B TOBBIIICHUU BHYTPEHHEH
MOTHBAIIUH K OCBOGHUIO 3TOTO MpeaMeTa U (OPMUPOBAHUH OOIIEH Ky IbTyphl 00yUYaIOMIUXCs.

Anpecat nmporpammbl. [IporpamMmma opueHTHpOBaHa Ha Bo3pacT oOydaromuxcs 11-15 mer.
Jia  oOydeHuss NPUHUMAIOTCS BCE IKENAMOIIME, YTO JaeT BO3MOXKHOCTh 3aHHUMAThCs C
pa3HOOOpa3HBIMU KATETOPUSMHU JETei: OJapeHHBIMH, OETHbMH M3 TPYMNI COLHUATBHOTO PHCKa,
JIETbMHU W3 CEMEH ¢ HU3KUM COIMaJIbHO-DKOHOMHYECKUM CTaTycoM, a Takxke netu ¢ OB3. Ilpu
pa3paboTKe NaHHOU MPOrPaMMbl YYUTHIBAIUCH BO3PACTHBIC MICUXOJIOTHYECKHE OCOOCHHOCTH JETeH
JTAHHOTO BO3pacTa, Mcuxo(du3nueckue OCOOCHHOCTH Pa3BUTHS M 00pazoBaTelbHBIE MOTPEOHOCTH
nereit ¢ OB3.

®opma 00y4eHHs — OYHAs, AyJUTOPHBIC, BHEAYJUTOPHBIE (IPKCKYpPCHUHU, MPAKTHUYECKUE
paboThl), TEOPETUIECCKUE U TIPAKTUICCKUEC 3aHATHSI.

®opma OpraHu3aumnu 3aHATHH. B porpaMme 3P PEeKTHBHO COYETaAIOTCSA
WHANBUAYaTIbHbBIE, TPYIIIIOBBIC U KOJJIEKTUBHBIE (POPMBI PaOOTHI.

O0beM M CPOK OCBOEHHSI TPOrPaMMBbl, peskuM 3aHATHH. [IpogomKUTETPHOCTh Y4€OHOTO
roga — 34 y4eOHBIX HeJlelb, Harpy3ka 1 yac B Henenro B 5-6 kiaccax, | gac B Henenmto B 7 kiacce, 1
yac B Hezenmto B 8-9 knaccax (Bcero 102 yaca B ron). I'pymnmet 1o 10 yenoBek. 3aHATHS TPOBOASITCS
C ITOCTOSIHHOW CMEHOM AEATEIbHOCTH.

[IpoucxoauT yriayOiieHHE TMOJYYCHHBIX 3HAHWM 1O XUMHUHM C aKIIEHTOM Ha TOTydYeHUe
HaBBIKOB CaMOCTOSITEIBHOW HCCIIeIOBAaTeIbCKOW paboTel. dopma 3aHATHH NpexycMaTpUBAECT



COYETaHHWE TEOPETHUYECKOM YacTU C MOCJIECAYIOIIEH MPAKTUYECKOW MPOBEPKOM U 3aKpEIUICHUEM
MOJTYYSHHBIX 3HAHUH MyTEM MPOBECHHS PA3IMYHBIX ONBITOB HAa Oa3e XUMHUYECKON T1abopaTopuu.
Cpok peanuszanuu nporpammsl-3 roja.

Ilen u 321241 NPOrpaMMbl

Henbs mporpammsel — sBisgercs (OpPMHUPOBAHHME y YYalllUXCsl TIIyOOKOro M YCTOHYHMBOIO
UHTEpeca K MHpPY BEIIECTB M XUMMYECKUX NpEBpallleHHi, NpuoOpeTeHre HeoOXO0AUMBIX
MIPAKTUYECKUX YMEHHUI U HaBBIKOB IO J1a0OPaTOPHOM TEXHUKE; CO3/IaHUE YCIOBHH I PACKPBITUS
pOJIM XUMUHU KAaK UHTETPUPYIOLIEH HAYKU €CTECTBEHHOIO LUKJIA, UMEIOLIEH OTPOMHOE IIPUKIIATHOE
U BaJI€OJIOrMYECKOE 3HAUCHHUE.

3agauu:

Ooyuarowue:

O JaTh TMpeACTaBlIeHHE 00 OCHOBHBIX TMOHATHUSAX HEOPTraHMYECKOW XHMHUU — aToMax,
HOHAX M MOJICKYJIaX; O KiIacCHU(UKAIMN HEOPTraHWYECKHX COCTUHEHUW Ha KHUCIIOTHI,
OCHOBAHMS U COJIH;

J

00y4HUTh OCHOBAM MPAKTUUECKON XUMHUHU: aHAIU3Y U CUHTE3Y;

HAY4YMTh IPUHIUIIAM U METOJIUKE MPOBEICHHSI NCCIIEI0BATEILCKOM paboThI;

O o0yuuTh paboTe ¢ XMMHUYECKMMU pEaKTUBaMU M MNpuOOpamMH, IPOBEACHUIO
npocTedmmx  Ja0OpaTOpPHBIX  OMEpaluii:  HarpeB, MEpPeroHkKa, AKCTPaKIus,

|

¢bubTpOBaHME, B3BEUIMBAHUE U T.JI.;

O 03HAaKOMHTH C MPOUCXOXKIACHUEM U PAa3BUTUEM XHUMHH, UCTOPUEH MPOUCXOKICHUS
XUMHUYECKUX CHUMBOJIOB, TEPMHUHOB, TIOHATHUI;

O MO3HAKOMUTH CO CTAPUHHBIMU YKCIIEPUMEHTAMU;

O Hay4YUTh CAMOCTOSITEIIHHO HaMeuaTh 3a7a4y, CTAaBUTh IKCIIEPUMEHT U OOBICHATH €Tr0
pe3ymbTar.

O MOJATOTOBUTH K U3yUEHHUIO XMMHH Ha TOBBIIICHHOM WJIH yTIyO0JIEHHOM YPOBHE.

Pa3zeusarowue:

O Pa3BUTh Ha0JI01aTCILHOCTD u HCCIICIOBATEIIbCKHM HWHTEpeC K
TIPUPOJTHBIM SIBJICHHSIM;

O pa3BUTh y OOYYAIOIIMXCS MHTEPEC K MO3HAHUIO, K MPOBEICHUIO CAMOCTOSTEIbHBIX
HCCIICJOBAHMIA;

O pa3BHUTh AKKypPaTHOCTh, BHUMATEIBHOCTh, CTPOTOCTh B COOJIOJICHUM TPeOOBaHUN
TEXHHMKH 0€30MacHOCTH,

O BBIPa0OTaTh NIEPBOHAYANILHBIC HABBIKK PA0OTHI CO CIEIMAIBHOM JTUTEPATYPOIi;

O chopMUpOBaTh U Pa3BUThH MOJIOKUTEIHHYIO MOTUBALMIO K JajdbHEHIIEMy H3yUEHUIO
€CTECTBEHHBIX HaYK;
O pa3BUTh NIO3HABATEJIbHYIO U TBOPUYECKYIO aKTUBHOCTB;

J

pPa3BUTh ACTETUYECKOE BOCIPHUATHE CTPYKTYpPbI, (HOPMYJ XUMHUYECKUX DJIEMEHTOB,
pe3yJbTaTa COOCTBEHHOM 1€ TEIbHOCTH.

Bocnumamenwonuie:
] BOCIIUTATh KOJIJICKTUBU3M,
[] BOCIIUTATh MPABWJIbHBIN MOAXO0J K OpraHu3aluy CBOETO J0CYTa;



O BOCIHUTATh YOEXKIEHHOCTh B TIO3HABAEMOCTH OKPY’KAIOIIEro MHpa U HEOOXOIUMOCTH
AKOJIOTMYECKU TPAMOTHOTO OTHOIIICHUS K Cpelie OOMTaHMUS.

Conep:xaHue NporpamMmsl
VYueOnsrii mian (102 gaca)

[HazBanue pa3iejioB U TEM

KoaunuecTBO 4acoB

DopMbI ATTECTALIUM

n/u Teopus IpakTuka Bcero
5-6 knaccpl 1 1 2 Y cTHEI ompoc
Brenenne B nporpamMmmy
ColOecemoBannie ¢ IOEeTBMH. BBomHOE 1 1 2 Y cTHEI ompoc
1.1 | 3ansTHeE.
IIpeamer xumuu 4 9
[MonsiTus: aTOM, MOJICKYJIa, JIIEMEHT XUMUYECKUH TUKTAHT
2.1
duznyecKkue 1 XUMUYECKHUE SIBICHUS 1 1 2 Perienue
2.2 TPEHUPOBOYHBIX
TIpa>KHEHU I
YucTtele BEIIEeCTBa u CMECH. 1 1 2 IPermenue
2.3 | Paznenenue cmeceit TPEHUPOBOYHBIX
TIpa>KHEHU I
3aK0H COXpaHEHHUS MaCCHI 1 1 2 Y cTHBIN onpoc
2.4
XumMnyeckne peakuumn 2 1
[HonsTue 0 XUMHUYECKOM 1 1 BrinosnHeHue
3.1 B3aUMOIECHUCTBUHI IPaKTUYECKUX 3alaHUI
BEIIECTB
IIpuHuune! rpaduIecKoro 1 - 1 Perienue
3.2 | orobpaxkeHus TPEHUPOBOYHBIX
peaknui HIpa>KHEHUI
CoBpemeHHOe JabdopaTopHoe 1 1 2 TecTupoBanue
o0opyaoBaHue
Padora c razamu 2 2 4
Pazeutne  xumun.  Omeiter k. 1 - 1 Y cTHBIN onpoc
5.1 | Ipuctam,
K.-B. Illeene
Bomopona, kucinopon 1 aMMHaK 1 2 3 Pemienne mpakTHYECKUX|
5.2 3amanmii
Hcropusa xumuu. 1 3 4 TecTupoBanne
Otanbl B  H3YYEHMH Ta30B M
pacTBOpOB
Padora ¢ pactBopamu. Bona 4 5 9
IToHsATHS: PacTBOP U PACTBOPEHHE 1 1 2 Y cTHBIN ompoc
7.1
Kpucramib 1 2 3 Y cTHBIN ompoc
7.2
[IIEno4yn 1 KUCIOTHI 1 1 2 PericHue
7.3 TPEHUPOBOYHBIX
TIpaKHEHUH
Comnmn 1 1 2 Perienue
7.4 TPEHUPOBOYHBIX




yIpayKHEHUI

Xumus Bokpyr Hac. IIpasguuynas - 1 Y cTHBIIT onpoc
XUMHSA
7 kaace 4 7
MeTaJuIbl M UX COETMHEHHS
Merannsl ¥ UX COEAUHEHUS — CTOUKHUE - 1 Y cTHBIN OTIpOC
9.1 |mu
AKTHUBHBIC, TBép)lI)Ie )44 MSATKHUE,
JIparorieHHbIe
Meranibl OCHOBHBIX IPYIIIT 4 5 PerieHne mpakTUYECKUX
9.2 Baanuii
Mertannbl mOOOYHBIX TPYTIIT - 1 Pemienue mpakTHYECKUX|
9.3 BagaHui
DJIEKTPOXUMHUSA 3 6
10
Tl'anpBaHUYECKHE 3JIEMEHTHI - 1 Y cTHBIN oTIpOC
10.1
VYcrpoiicTBo 6atapeiiku - 1 Y cTHBIIT onpoc
10.2
Koppo3ust meTasios. 3 4 BrinosnHeHue
10.3 Pammra oT KOppo3uu IpaKTUYECKUX 3alaHui
Keneso. CpoiicTBa keJie3a 6 7
11
OcoOcHHOCTH JKele3a M COCTUHCHUI 2 3 BrirosnHneHue
11.1 JKenesa. TPEHUPOBOYHBIX
Marnerusm TIpa>KHEHU I
Peakuun COCTMHEHU Kernesa. 4 4 BrimonaeHue
11.2 | Xumuueckas MPaKTUYECKUX 3aIaHui
panyra
HeMmeTtannbl 12 14
12
Cepa u ¢ochop —  TuUnHUHBIC 4 5 BrirosnHneHue
12.1 NpEACTaBUTEIN [MPAaKTUYECKUX 3adaHUI
HEMETaJJIOB
T"anorensl. CX0ACTBO U pa3nuuust 4 TecTupoBanue
12.2
OKHCIHTENEHO-BOCCTAHOBUTEILHBIE 5 BrrmonHeHne
12.3 | peakmuu B [IPAKTUYECKUX
OBITY ¥ B JJabopaTtopuu BaaHUI
8-9 knaccnl 6
13 I'eneTtuyeckas CBA3b
HEOPraHHYeCKHX
coeMHEeHUu
MHoroobpasue HEOPraHUYeCKUX 2 Peiienne
13.1 XUMUYECKUX TPEHUPOBOYHBIX
BELIECTB U peakuui NIpaKHEHUH
OKCHIBI METAIIOB M HEMETAJUIOB 3 4 BrrmorHeHne
13.2 [IPAKTUYECKUX
BagaHni
Muoroo6pa3ue OpraHuYecKuxX 13
14 coeTHHEeHMI
MHoroo0pa3ue COeAMHEHHH yriepoaa 2 Y cTHBIIN ompoc
14.1
Motonue BelecTsa 5 BrinonHeHue
14.2 [TPAKTUYECKUX

BalaHui




Kpaxwmain u rimoko3a 1 3 4 BrimonHeHne

14.3 PAKTUIECKUX
BaaHui
Oprannyeckye BeIecTBa B MPUPOIE 2 - 2 Permenne
14.4 TPEHUPOBOYHBIX
TIpaKHEHUH
AHAJU3 ¥ 0YHCTKA BelIeCTB 2 6 8
15
Wupukaropel. Ilonyuenue u usyueHue 1 3 4 BrinonHeHue
15.1 CBOWCTB [TPAKTUYECKUX
3aaHui
Crioco6p1  OOHAapYyXXeHHS KAaTHOHOB U 1 3 4 BrimonHeHne
15.2 | aHMOHOB. [IPAKTUUECKUX
LlBetHble peakuuu. AHaJIU3 CMECH BaaHui
cosei
IloaroroBka HCCJIeT0BATEIbCKOMH 2 4 6
16 padoThI U
yuyacTue B KOH$epeHIIUH
Bei6op TEMBI u MOArOTOBKA 1 - 1 Y cTHBLI OIpoc
16.1 HCCIIEIOBATEIHCKON
paboTsl
[TocTraHOBKa SKCIIEpUMEHTA - 4 4 BrrmoraeHme
16.2 PaKTHIECKIX
BaaHu
Yyactue B KoHPepeHINN 1 - 1 CobecenoBanme
16.3
Hrorosoe 3ansiTHe 1 - 1 TecTupoBaHue
17
Hroro 40 102
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Conep:xkanue kypca (1024.)

Pasnea 1. Beenenne.

Tema 1.1. CobecenoBanue ¢ 1eTbMHi. BBoaHOE 3aHATHE.

BrlisicHeHHEe UCXOIHBIX PECTABICHUN O MPeAMETe XUMHUU U 001acTh e€ MPUMEHEHUSI.

Texnuka 0e30mMacHOCTH. 3HAKOMCTBO ¢ Tpymmol. Pacckaz o coaepikaHUM MpOTrpaMMbl
nepBoro roja ooydenus. [IpaBuiia noBeaeHus B 1abOpaToOpu.

Ilpakmuueckan uacms. Texauka 0e30MacHOCTH B paboOTe ¢ XMMHYECKUMHU PEaKTUBAMU,
ANEKTpONprOOpaMu U HarpeBaTeIbHBIMU TPUOOPAMHU.

Pazpnea 2. [Ipenmer xumnu.

Tema 2.1. [lonsiTusI: aATOM, MOJIEKYJIA, JJIEMEHT.

[ITapocTepkHeBass MozIeNb MOJIEKYJIbl. BelecTBa BOKkpyr Hac. BO3HMKHOBEHHE U pa3BUTHE
TEOPETUUYECKUX TMpeacTaBieHuld o BemecTBe. CTuxunm ApUCTOTENs M aToMUCTHKA Jlemokpura.
Pa3Butne atoMucTHueckuX mpencTaBieHuid B Tpynax P. boinia m k. [lanproHa. 3akoH
MIOCTOSIHCTBA COCTaBa BELIECTB.

Ilpakmuueckasa wacmp. 3HAaKOMCTBO C KOJUIEKIIMEH XuMudeckux BemiecTB. llocTpoenue
MOJIEJIeN MOJIEKYJ pa3HbIX BELIECTB.

Tema 2.2. dusnveckue U XUMHYECKHUE SIBJICHHSA.

SABnenus pusmdeckue u xumudeckue. [ 'openne creun. M3ydeHne peakiiuu ropeHusl.

Ilpakmuueckasa uwacmes. IlnaBnenue napadpuna. M3rorosienue cBeun u3 mnapaduHa HUIU
MbUTa. ATXUMUS («30JI0TOM JT0KAb» U TUPUTHI).



Tema 2.3. Uncrsble BemecTBa U CMeCH.

[Tpupoanbie cMecH — BO31yX, He(Th, MUHEpaibl. V3yueHue KoIeKIuii.

IlIpakmuueckasn wacme. [IpaBuna paboTsl ¢ BecaMu. B3BemrBanue, MpUroToBiIeHHE cMecen
MeTajjla ¥ HeMeTasia.

Pa3nenenue cmeceii.

OuncTKa BeleCTB, MEPEKPUCTATUTN3ALIUS.

Ilpakmuueckasa wacmp. OTNBITHI 110 pa3/ICICHUIO CMECEH.

Tema 2.4. 3ax0H cOXpaHEHHS MACCHI.

XuMHUUecKasl peakliysl Kak OTPaKEHHE 3aKOHA COXPAHEHUS MACCHI.

Ilpakmuueckasa wacms. [Ipurotonnenue cmecu Jlemepu.

Paznea 3. Xumuuyeckue peakumu.

Tema 3.1. IloHsAiTHE 0 XMMHYECKOM B3aUMO/JeiiCTBUM BellecTB. [[pu3HaKu XMMUYECKUX
peakiuii. Habmoienrne npu3HaKoB XMMUYECKON PEeaKIUu.

Tema 3.2. [IpyHIMNBI TPaUIECKOro 0TOOpAKEeHHA peaKuil. XUMUYECKUE YPaBHEHUS.

Ilpakmuueckaa uacmp. llpoBeneHue MNPOCTEMIINX ONBITOB, BBIABICHHE W OMNHCAHUE
0COOEHHOCTEH MPOTEKaHUsI pa3IUYHbBIX PEaKIUi.

Pasnen 4. CoBpemeHHOe 1a0opaTopHOe 000py10BaHHe.

[TpunHumne! paboTel 060PYI0BaHUS XMMHUYECKOH J1a00paTOprn: MAarHUTHBIE MEIIAJIKH; BECHI
MEeXaHH4YeCKHe J1ab0paTopHbIe, TOPCUOHHBIC, aHATUTUYECKUE; BHITSHKHOM mikad; MydenpHast meys.

Ilpakmuueckaa uwacme. Vicnons3oBanue o0OpyIOBaHUS AJsl MPOBEACHUS JTaOOPAaTOPHBIX
pabor. Pabota ¢ neHTpudyroit, MUKpOCKOIIOM, MarHUTHOM MEIIAIKOM.

Pasnea 5. PaGora ¢ razamu.

Tema 5.1. Pazeutne xumun. Onbitel k. [Ipuctian, K.-B. HleeJte.

«JlecHoii Ta3» U cocoObI KyIyYIIEHUS» BO3IyXa.

Ilpakmuueckas uacmsp. OnbiTel ¢ CO2 1 O2. TexHuka 6€30MacHOCTH MU paboTe C ra3aMH.

Tema 5.2. Bonopoa, Kucjiopoa, aMMHuaKx.

[TonsTue yucrorel rasza. I'pemyunii ra3. IlnorHocts rasa.

Ilpakmuyeckaa wuacmes. [lonydenue BOAOpoOJa, KHUCIOpoAa M amMMmuaka. HM3mepenue
IJIOTHOCTH rasa.

Pasnen 6. UcTopus xumun. ITansbl B H3y4YeHHH Ia30B H PACTBOPOB.

Hctopus Tpanchopmanmy MpeacTaBIeHHN YUEHBIX O CTPYKType Ta3000pa3HBIX BEHIECTB U
TeopuH pacTBOpoB. M3ydenue coctaBa Bo3ayxa. Otkpeitus [. Pesepdopna, A. JlaByasse u I
Kasenauma. Pazputne Teopuu ropenus. OnpoepkeHue Teopuu (iaoructoHa. Teopun pacTBOPOB
C. Appennyca u /1. I. Menneneena.

Paznen 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1. IloHsATHS PpACTBOP U PACTBOPEHHE.

Tépaple, xuakue, razoo0pa3Hbie pacTBOphL. HackimeHHsid pactBop. HeHachimeHHBIN
pactop. [IepechliieHHsli pacTBOp. PacTBOpUMOCTS.

Ilpakmuueckasn yacmyp. IpUroToBieHHne pacTBOPOB U3  JKUJKOTO CTEKJIA

«Heopranndecknii jgec — 3araJlo4Hblii ¥ IPEKPACHBI.

Tema 7.2. Kpucranibl.

Kpucrannmzanus u3 nepecbIeHHbIX PaCTBOPOB.

IlIpakmuueckasn yacmep. BripanBaHue MOHOKPHCTAJUIOB U3 HACBILIEHHOTO PacTBOpA.
[TomyuaeM u pricyeM KpHUCTAILIBI pa3HOU (DOPMBI.
Tema 7.3. I1[€109H ¥ KUCJIOTHI.
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PactBoper mienmoueit u kucnor. Boma B dusuke, xumum u Owonoruu. I[lpupomnsie
OCMOTHYECKHE SIBJICHUSI.

IlIpakmuueckasn yacmep. Y CTpaHeHUE >KECTKOCTH BOJBL. DIEKTPONUTHI. [luccouunanusi.

Tema 7.4. Coan.

MHuoroo6pasue coseit. Conu BOKpYT Hac, MX peakiun. KpacoTta XUMHUYECKUX pPEeaKIni.

Ilpaxkmuuyeckaa wacmp. Kpuctamm3sanus coyieil U3 )KeIaTHHOBBIX IUIEHOK.

Paznen 8. Xumus Bokpyr Hac. [Ipasguuynast xummusi.

[Tpuntumne! 1ecTBUs (eliepBepKOB, XUMUYECKHUX 3MEH, IPaKOHOB, XJIOMYIIEK.

Ilpakmuueckaa uacmp. XuMuyeckue 3Med U JpakoHbl. DOKycbl, OCHOBaHHBIE Ha
W3MEHEHUHU IIBETa pacTBOpa MpH XUMHUYecKod peakuuu. DeiiepBepku. MbUIbHBIE MY3BIPH, 0 YEM
OHU MOTYT pacckas3aTb?

Pa3zgen 9. MeTaJlILI M UX COeTHHEHUS.

Tema 9.1. MeTa/uIbl M UX COEMHEHUS] — CTONKHE U AKTHBHbIE, TBEPAbIE H MATKHUE,
AparoueHHbIe.

Mertainnst B Tabnunie MenneneeBa. CTpoeHrne aToMa Ha TIPUMEpe aToMa MeTasuia.

Ilpaxmuyeckas wacmp. PU3NYECKUE U XUMUYECKUE CBOMCTBA METAJLJIOB.

Tema 9.2. MeTassibl 0CHOBHBIX I'PYIIIIL.

CBoiicTBa, CTpPOEHUE aTOMA.

Ilpakmuueckasn wacmo. OnbiTel ¢ Sn u Al.

Tema 9.3. Metasuiibl NOOOYHBIX IPYIIIL.

Mens, cepedpo, 30510T0, IIMHK. CBOICTBA, CTPOCHKE aTOMA.

Ilpakmuueckan uacmes. Kakue wmetayiel ecth B jamne HakamuBanus (W, Mo, N).
Hparonennbie Metamibl. Beimenenne Au u  Ag. «KaccueB nypmyp». BelpamuBanue
MoHokpuctamioB Cu. «/lepesbsi» [lapanensca u FOnurepa.

Paznen 10. daekrpoxummus.

Tema 10.1. N'anbBaHNYECKHE IJIEMEHTHI.

Uctopus otkpsiTus. [lonstue o ranpBanuke. CoctaB M NPUHLHUIIBI pabOTHI TaJIbBAHUYECKUX
3JIEMEHTOB.

Ilpakmuueckan uacms. VI3ydyenne coctaBa U NpPUHIUINA PAOOTHI PA3NUYHBIX SJIEMEHTOB
MUTaHUS.

Tema 10.2. YcrpoiicTBo 0aTapeiikm.

Paznosxenune BoabpI Ha BOJOPOA U KUCIOPO/I.

Ilpakxmuueckas wacmp. ONBITH ¢ OaTapeKaMu.

Tema 10.3. Koppo3usi MeTa/sioB. 3aliuTa 0T KOPPO3UH.

[IpuurHBI ¥ OCIEACTBHUS KOPPO3UH METAJIOB. 3aIllUTa OT KOPPO3HUHU.

Ilpakmuueckas uacmp. ONBITHI 110 U3YUYEHUIO KOPPO3UU METAJUIOB U 3aIIUTHI OT HEE.

Pa3pen 11. Keae3zo. CBoiicTBa KeJe3a.

Tema 11.1. OcoGeHHOCTH KeJie3a U COeIMHEHUIT Keie3a. MarneTusm.

Kenesnsiit Bek. JKene3o Bokpyr Hac. CTeneHn okucaeHus xene3a. [lonsTue maraetusma.

Ilpakmuueckana uacmp. KadecTBEHHbIE peakUMM Ha HMOHBI kene3a. [lomydeHue
nupodopHoro xeneza. OnbIThl, JEMOHCTPUPYIOIINE MarHETU3M.

Tema 11.2. Peaknuu coequHeHuii :kese3a. XuMnuyecKasi paayra.

Oco0eHHOCTH COETMHEHMH JKene3a U X peaklni.

Ilpakmuueckaa uacmp. ONBITHI 110 TOJYYSHUIO PA3HOLBETHBIX COSIMHEHUN Kee3a.

XuMHYecKas paayra i XdMUYECKHil CBETO(op.

Pazgen 12. HemerajLinbl.



Tema 12.1. Cepa u ¢ochop — THINYHBIE PEICTABUTETH HEMETALJIOB.

Coenunenus S u P. Xumnueckue cBoiicTBa coenuHeHuit S u P. Annorponus.

OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COEAMHEHUH cepbl U (ocdopa.

Ilpakmuueckaa uacmo. OeriepBEPKA  KaK MpUMep TUMUYHON OKHUCIUTEIbHO-
BOCCTaHOBUTEJIBHOMN pEaKIIUU.

Tema 12.2. I'anorennl. CxoacTBa U pa3janymusi.

Hcropust OTKpBITHSI HEKOTOPBIX TajoreHoB. ["ajioreHsl — onacHble U moJie3Hble. YeM nmaxHer
Mope? 3auem opranusmy non?

Ilpakmuueckasa ywacmp. ONBITHI 110 TIOTYYESHHUIO TAJIOTCHOB.

Tema 12.3. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PeaKIUM B ObITY H B J1a00paTOPHH.
OBP.

Ilpakmuueckasa yacmso. BriBe/ieHrE TIATEH U MTOJIyYEHUE KPACOK. XUMUYECKHE BYJIKAHBI.

Pa3nen 13. 'eHeTnueckas CBA3b HEOPraAaHUYECKUX COCTUHEHMIA.

Tema 13.1. MHoroodpa3ue HeOpraHm4eCKMX XUMHYECKUX BelIeCTB U PeaKIHil.

Komnsua JIuzeranra.

Ilpaxmuueckasa yacmeo. IIpoBeieHrE CIOKHONW LENMU XUMUYECKUX PEAKIUN I TTOJTYyYEHUS
KoJienl JInzeranra.

Tema 13.2. OxkcHabl METALI0B M HEMETAJLJIOB.

Heoprannueckuii cuntes. ['eHeTHuecKkas CBA3b HEOPraHUYECKUX COCTMHEHUN.

Ilpaxkmuyeckas uacms. [1onydyeHue u CBOMCTBA OKCUIOB.

Pa3zpnen 14. MHoroo0pa3ue opraHM4eCKuX cOeIMHEHUI.

Tema 14.1. MHoroo0pa3ue coeMHeHHi yriepojaa.

Hedtp, Hedrsaubie mnénku. Pazpymenne mnénok. IloBepxHOcTHOE HaTskeHHe. Bompoch
3arpsi3HEHUs] OKPYKAIOIIEH Cpeibl.

Ilpakmuueckasa wacmp. OnpesieNieHne TajJoreHONPONU3BOIHBIX.

I'openue caxapa. [IpoayKTbl nuTaHUs.

Tema 14.2. Mowuiue BemecTBa.

Mpiuta. CHHTETHYECKHE MOIOIITUE BEIIECTRA.

Ilpakmuueckasn paboma. I3roToBIECHUE MbLIA.

Tema 14.3. KpaxmaJu u riioko3sa.

Crpoenue, cocraB, wucnoiab3oBanue. lLIBeTHbie peaknuu. OnpeaesieHUe TIIOKO3bI.
Cepebpenue.

Ilpakmuueckasa ywacmep. KauecTBeHHBIC pEaKIIMKA HA KpaxMall U TIIOKO3Y.

Tema 14.4. Oprannyeckue BenecTBa B IPUpPoJIe.

benku, JKUPBIL,  YTJIEBOMbI, (epMeHTBI,  TOPMOHBI, BUTAMUHBI U
MPOYKTHI UX IPEBPAIICHHIA.

Ilpakmuueckasa wacms. IIpocThie ONBITHI C OPraHUUECKUMU BEIIECTBAMH.

Pa3nea 15. AHAIN3 ¥ OYHCTKA.

NuaukaTopsl U3 NPUPOAHBIX MaTepranoB. CIOCOObI pa3Tu4YeHUs COJICH.

Ilpakmuueckan yacmes. [IpUroToBneHne MHIUKATOPOB U3 MPUPOIHOTO CHIPHS.

Xpomarorpadus 1 d3KCTpakuusi. AHaJIU3 CMECH COJIEH.

Pa3znea 16. [loaroroBka uccieaoBarebCcKoil padoThl M y4acTue B KOH(pepeH M H.

Tema 16.1. Bb16op TeMbl M IOATOTOBKA UCCJIEI0BATEILCKOM PadOThI.

O6o00mmenue mpoiieHHoro Marepuaia. Bweibop temsl. lleam u 3amaum paboThI, ATambl
paboTel Hag Hel. OcoOeHHOCTH ucnoab30BaHus HTEpHeT.



Ilpakmuueckasn wacmes. Ilouck u pabota ¢ IUTEpaTypoOi IO TEME.

Tema 16.2. [TocTaHOBKA 3KCIIEPUMEHTA.

MecTo u posb SKCTIEpUMEHTA B UCCIIeI0BaTENbCKOM paboTe. BriBoabl mo padoTe.

Ilpakmuueckasa uwacme. IIpoBeieHrE SKCIIEPUMEHTA U aHAJIU3 €TO PE3YJIHTATOB.

Tema 16.3. YuacTue B KOH(pepeHUNH.

[ToaroroBka qoKiIaaa M MPE3EHTAIUH.

Ilpakmuueckas uacmep. Yaactre B KOHPEPEHINH, 00CYKICHNE PE3yIbTaTOB KOH(PEPEHINH
U BBICTYIUJICHUN 00YyYaromuxcs.

Pa3zgen 17. UTorosoe 3ausiTue.
UtoroBass nuarHoctuka. IlogBenenwe wutoroB paboThl 3a yueOHBIM roa. Bribop
WH/IUBUIYaJIbHBIX TEM IS U3yUCHHUS JICTOM.

IlnannpyemMble pe3ybTaThl
IIporpamma o0ecneuynBaeT J0CTUKEHHE CJIeYIONUIUX Pe3yJIbTATOB OCBOCHUH
NPOrpaMMbl J0MOJTHHUTEJHHOT0 00Pa30BAHMA:

Jluunocmmuowie:
"] c(hopMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO, TOTOBHOCTh M CIIOCOOHOCTH,
00ydJarmuxcsi K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO U
TO3HAHWIO, BBHIOOPY JalbHEHIETo 0o0pa3oBaHWs Ha 0a3e OPUEHTHUPOBKH B MHpe mpodeccuii u
npodeccHoHATBHBIX MIPEIIOYTEHUH, OCO3HAHHOMY MTOCTPOCHHIO WHIUBUIY aTbHON
00pa3oBaTeNbHON TPACKTOPUU C YIETOM YCTOMUMBBIX MTO3HABATEIHHBIX HHTEPECOB;
'] chopMUpPOBAaHHOCTH IIEJTOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON PAKTHKH;

"1 chOopMHUPOBAHHOCTh KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHHH M COTPYIHHUYCCTBE
CO CBEpCTHHUKAMH, CTapIIMMU W MJIAQAIIUMH, B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM,
y4e0HO- UCCIICIOBATEILCKOM, TBOPUSCKOH M IPYTHX BUIAX JACATCIHHOCTH;

] yMeHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIH B YCTHOW M NMHUCHMEHHOW pedd,
MMOHUMAaTh CMBICI TIOCTABJICHHOW 3a/Ja4d, BBICTPAMBATh APTYMEHTAIMIO, TPHBOJUTH MPUMEPHI U
KOHTPIIPUMEDHI;

[l mpencTaBICHHE O XUMHUYCCKOW HAyKe Kak cepe YeIoBEUSCKOM IeITeIbHOCTH, 00 dTanax

e€ pa3BUTHsL, 0 €€ 3HAUUMOCTH IS PA3BUTHS [IUBUIIH3AIINH;

[] KpUTUYHOCTH  MBIIUICHUS, YMEHHE  paclo3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIC

BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (aKTa;

(] KpeaTMBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOIIMBOCTh, AKTHBHOCTh TIPH PCHICHUH

9KCIIEPUMEHTAIBHBIX M PACUETHBIX 3a7a4;

] ymeHue KOHTPOJIMPOBATH mporecc u pe3ynbTar y4eOHO
HCCIEI0BATEIBLCKON ACATEILHOCTH;

(] crocOOHOCTh K AMOIMOHAILHOMY BOCTIPUSTUIO XUMHUUYECKUX OOBEKTOB, 3a7a4, PEHICHHIA,

pacCyXIIeHU.

Memanpeomemmbwie:
] YMCHUC CaMOCTOATCIBHO IUIAHUPOBATL AJIBTCPHATUBHBIC MYTU HOCTHIKXCHUA Heﬂeﬁ,
OCO3HAaHHO BBIOMpaTh HambOojee 3P(HEKTUBHBIE CHOCOOBI PEHICHUS YYEOHBIX W TIO03HABATEIBHBIX
3a1ad;



] yMEHHE OCYIIECTBIATh KOHTPOJb MO Pe3yJbTaTy W MO CHocoOy AeMCTBHS Ha ypOBHE
MIPOU3BOJIBLHOTO BHUMAHUS U BHOCUTHh HEOOXO0IUMbIE KOPPEKTUBHI;

| yMeHHue aJIeKBaTHO OLEHUBATh MPABUIHHOCTh HJIM OUIMOOYHOCTH BBIMIOJIHEHUS YUEOHOMN

3a1a4um, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYXKHOCTHU €€ PEILICHUs;

] 0OCO3HAHHOE BJAJICHUE JIOTMYECKUMHU JACUCTBUAMU OIpEACNICHUs] TMOHATUH, 0000IIeHuUs,
YCTaHOBJICHUSI aHAJIOTUM, KJIacCHU(PHUKAIMU Ha OCHOBE CaMOCTOSITEIbHOTO BhIOOpa OCHOBAHUU U
KPUTEPHEB, YCTAaHOBIICHHS POJOBUIOBBIX CBSI3EH;

'] yMeHHE yCTaHaBJIMBaTh NPUYMHHO-CIEJICTBEHHBIC CBS3HM; CTPOUTH JIOTUYECKOE

paccy KaeHue, yMO3aKIoueHre (MHIyKTUBHOE, IeTyKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI;

] yMeHHEe co3[aBaTh, IPUMEHATh U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA,
MOJIETTU M CXEMBI I PelIeHUs] YueOHbIX U TO3HABATENbHBIX 33/1aY;

] yMEHHE OpraHU30BBIBaTb yue€OHOE COTPYJHHYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUUTENIEM U CBEPCTHHUKAMU: OMPENENATh LENH, pacrpeaeiceHue (yHKUUH W pojiell y4acTHHKOB,
B3aUMOJICHCTBHE M OOIIHEe CrmocoObl padoThl; yMEHHE paboTaTh B TPYMIE: HAaXOIUTh oO0IIee
pelieHre 1 pa3pemaTb KOHQIMKTHI Ha OCHOBE COTJIAaCOBAHMSI MO3ULIMN U y4€Ta HHTEPECOB; CIyLIaTh
naptHépa; GopMyIUpOBaTh, ApPTyMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

] chopMHPOBAHHOCTh YYEOHOW M OOIIENOJb30BATEIILCKON KOMIIETEHTHOCTH B 00JacTH
WCTOJIb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruit (MKT-koMmeTeHTHOCTH);

| mepBOHayYaJIbHBIC MPEICTaBICHUS 00 UAESIX U O METOJaX XUMHUH Kak 00 YHHBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U ITPOLIECCOB;

'] yMeHHME BHIETh XMMHUYECKYIO 3aJauy B KOHTEKCTE IMPOOJIEMHOW CUTyallu B APYTUX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

| yMeHHe HaxOJUTh B PA3IMYHBIX UCTOUYHUKAX MH(OpPMALIHIO, HEOOXOJUMYIO I PEeLICHUS

XUMHUYECKHX MPOOJIeM, U MPEACTABIATH €€ B MOHATHOH (hopMe; MPUHUMATh PELICHUE B YCIOBHIX
HETOJTHOM 1 U30BITOYHOM, TOUHOI U BEPOSITHOCTHOU MH(POPMAIUY;

] yMeHuEe TOHUMaThb W HCMOIb30BaTh XHUMHUYECKHE CpPEICTBA HAIVISIIHOCTH (MOJEINH,
YepTEKH, CXeMbI U Ap.) Ui WUTIOCTPAIUK, HHTEPIIPETALIUH, apIyMEHTAIIH;

| yMeHHUe BBIABUTaTh TUIIOTE3bI MIPU PEIICHUHU yYeOHBIX 3a/1a4 U MOHUMATh HEOOXOAUMOCTh
WX TIPOBEPKH;

] yMEHUE TMPUMEHSATh HHIYKTUBHBIE W JEAyKTHUBHBIE CHOCOOBI pAaCCyXKIEHUH, BUIETh
pa3IuyYHbIe CTPATETUH PELIeHUs 3a/1a4;

| MOHMMaHUe CYITHOCTH QJITOPUTMUYECKUX MPEANHCaHui W yMEHHE [eHCTBOBaTh B
COOTBETCTBUH C MPEATI0KEHHBIM aITOPUTMOM;

| yMEHHE CaMOCTOSTEIbHO CTaBUTh LI€JIM, BHIOMPATh U CO3/1aBaTh aJTOPUTMBI JUIsl PELICHUS
y4eOHBIX XUMUYECKUX MPOOIIEM;

| yMeHHUe MJIaHUPOBATh M OCYILIECTBIATH ACSITENbHOCTD, HAPABIECHHYIO Ha PELICHUE 3a/1a4
HCCIIEI0BATENbCKOIO XapaKkTepa.

Ilpeomemmnuwie:

'] ymenue paboTaTh € XUMHYECKUM TEKCTOM (CTPYKTYpHUPOBAaHHME, W3BICUCHUE
HeoOxouMoi nHGOPMAIUH), TOYHO ¥ TPAMOTHO BBIPAKATh CBOM MBICIH B YCTHOW U MHUCHMEHHOM
peuu, MpUMEHsSSI XUMUYECKYI0 TEPMHUHOJOTHI0O M  CHUMBOJIMKY, HCIOJB30BaTh  pa3inYHbIC
S3BIKM ~ XUMHUH (CIIOBECHBIM,  CHUMBOJHUYECKHUH, TpadUUecKuii), OOOCHOBBIBATH CYXKICHHSI,
MPOBOANTH KJIACCU(UKALINIO, TOKA3bIBATh XUMUYECKUE YTBEPKICHUS;

] BmageHue 0a30BbIM TMOHSATUHHBIM amnmaparoM: HUMETh MPEACTABIECHHE O XUMHYECKOM

DJIEMEHTE, BJIAJICHUEC CHMBOJIBHBIM SI36IKOM XUMHUH, 3HAHUE XUMUYICCKUX POPMYIT;



| yMeHHue BBINIOJIHATh pacueTHbIe MpeoOpazoBaHusl (GopMyJl, MIPUMEHATh UX AJIS PELICHUS
y4eOHBIX XUMUYECKUX 33/1a4 ¥ 3a/1a4, BOSHUKAIOIINX B CMEXXHBIX YUCOHBIX MPEIMETAX;

] yMEHHE TOJbh30BaThCS XUMUYECKUMHU (POpMyJaMH M CaMOCTOSITEIbHO COCTaBISATh
(GopMyJIBI  3aBHCHMOCTEH MEXIy BEJIMYMHAMHA Ha OCHOBE OOOOIICHHSI YACTHBIX CIy4YacB
Y OKCIIEPUMEHTA;

] yMeHue pelaTh 3a/la4d M0 ypaBHEHUSIM U QopMyJiaM, IPUMEHATH MOJIYyYEHHbIE YMEHUS
JUTSL pEIICHHUS 3a/1a4 U3 XUMUU, CMEKHBIX MTPEAMETOB, MPAKTUKH;

| oBnageHue CHUCTEMOM (YHKIMOHAIBHBIX IOHATHM, (YHKIMOHAIBHBIM S3bIKOM H
CUMBOJIUKOH, YMEHHE CTPOUTh TIpadUKH 3aBUCUMOCTH BEJIMYUH, ONMCHIBATH HUX CBOMCTBA,
UCITIOJIb30BaTh  (PYHKUMOHAIbHO-Tpauyeckre TNpEACTaBICHUS JMJs OINUCAaHWA U  aHalIMu3a
XMMHUYECKHX 3a7]a4 U PeaIbHbIX 3aBUCUMOCTEN;

| OBIaJeHNE OCHOBHBIMH CIIOCOOAMHU IPEACTABICHUS U aHAIM3a CTATUCTUYECKUX aHHBIX;
YMEHHE NIPOTHO3UPOBATH OTKPHITUE HOBBIX BEILIECTB;

] yMEHHE NPUMEHATh W3y4YCHHBIC TMOHATHUSA, PE3YJIbTaThl U METOABI IIPU PEIICHUHU 3a1a4 U3
pPa3IMYHBIX pA3IEJNOB Kypca, B TOM UYHCIE 3a7a4, HE CBOJAIIMUXCA K HENOCPEICTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

Kommnuiexke oprann3anMoHHO-NeJarorn4ecKux ycaI0BHi.

@DopMbI aTTECTAIUU:

- (popMBI OTCJICKUBAHUSA U (PUKCALMU Pe3yJIbTAaTOB:

B mpouecce o0ydeHHsI OCYLIECTBISETCS KOHTPOJb 3a YPOBHEM 3HAaHUW M yMEHHH
oOyyaromuxcs. 3HaHUSI M YMEHHs TPOBEPSIOTCS IOCPEACTBOM BBIIOJHEHHUS OOYYalOUMMHUCS
IpaKTUYeCKMX paboT B  XMMHYECKOH  Js1aboparopuu, TMOATOTOBKH  CaMOCTOSTENIbHBIX
HCCIIEIOBATENIbCKUX padoT. YpPOBEHb YCBOEHHS NPOrpaMMHOrO MaTepuaia Ompenensercs IIo
pe3yJibTaTaM BBINOJIHEHHs MpakTHUIeCKUX paboT. C KaxabIM peOeHKOM oTpadaThIBalOTCs Hauboee
CJIO’KHBIE HKCIEPUMEHTHI, 3/1eCh HEOOXOJUMO BHUMATEIbHOE, YYTKOE M JOOpOE€ OTHOIIEHHE K
KaxaoMmy. BoeiOupaercs auddepeHnupoBaHHBI 1oaXox K - o0ydwarolmiemycs, Bce yJaauu
MOOUIPAIOTCS, BCE HENOYEThl TAKTUYHO W MSTKO Hcnpasisatorcs. KoHTponupyercs KadecTBO
BBITIOJIHEHUS IPAKTHYECKUX PadOT IO BCEM pazfieliaM.

B Teuenne yueOHOro rosma oOydaroOmMecss Y4YacTBYIOT B XHMHYECKHX OJIUMIIAAIAX U
KOH(epEeHITHSIX.

dopMaMu TIOJBEICHUS HMTOTOB PA0OTBI MOTYT OBITh: OTKPBITHIC 3aHATHUS, TBOPUYECKAs
3alIUTa, CAMOOLIEHKA, KOJJIEKTUBHOE 00CYXKICHHUE U JIp.

HTorosasi oleHKa OCyLIeCTBIseTCAd B (OpME NEMOHCTpALMU JIyYIIMX padOT Ha 3aHATHUAX
KpY>KKa Tepe/l OJHOKJIACCHUKaMU M pojuTeismu. Jlydmme paboThl OTMEYArOTCs I'paMOTaMH,
JUILUIOMaMHU, ITOAApKaMHU.

- (popMBI NIpeIbABJICHUSA M JeMOHCTPALMHU Pe3yIbTaTOB:

"] BXOJHOW KOHTPOJbL — IPOBOTUTCS B Havalie OOydYCHUsS, ONMPEACISICT ypPOBEHBb
3HaHui pebeHka (codeceoBaHne C O0YUAIONIMMICS B HaYale roja);

"] TeKyIIMA KOHTPOJb — TWPOBOJMTCS HA Ka)XJIOM 3aHITHH: AaKIECHTUPOBAaHUE
BHUMaHHS, IPOCMOTP padoT;

"] TIPOMEXYTOYHBIA KOHTPOJIb — MPOBOIUTCS 1O OKOHYAHUM H3YUYCHHUS OTICIIBHBIX
TEM: TUJIAKTUYCSCKUE UTPBI, TECTOBBIC 3a/IaHUs, BHKTOPHHBI.

"] UTOTOBBIA KOHTPOJH — TIPOBOAMTCS B KOHIE YYEOHOTO Tojia, OMpPEACIIseT
YPOBEHb OCBOCHHS TPOTPaMMBbI (3alllUTa HCCIICAOBATEIILCKOM PabOThI, coOeceJOBaHUE B
KOHIIE T0/1a).



B mporpamme wucmons3yercs ruOKas pEeHTHHTOBAas CHUCTEMa OICHKU JOCTHKCHHM
00y4aromuxcs 1o ONpPeAeICHHBIM KPUTEPUSIM:
— BBINOJIHEHUE ONPeAEIEHHOTO0 KOJIMYECTBA MPAKTUYECKUX pabOT, KOr1a Kaxaas

IpaKkTH4eckasi padoTa OLIEHUBAETCS ONPEIEIEHHBIM KOJUYECTBOM OAJUIOB;

- MI0JIBEJIEHUE UTOTOB B KOHIIE KaX /100 NOJyroaus (SHBapb, Mai);
— cucTeMa HarpakJIeHHs U MOOUIpeHHs 00ydarouxcs, Jydlne oOyJaromumecs,

HaOpagBIIre HauOOJBIIIEe KOJIMUYECTBO OAJIOB, HATPAXKIAIOTCS TPAMOTAMH | IPU3aMHU;

- OpraHM3anusi KOHTPOJs 3HAaHMM MIPOUCXOIUT HA OCHOBE camopediexcun
o0yJaromerocs.

Pednexcus nomoraer onpenennuTh CTENEHb JOCTUKEHUS MOCTABICHHON LENH, IPUUUHBI UX
JOCTIDKEHUSI WM HAoOOpOT, JEHCTBEHHOCTh TE€X WM HMHBIX CIIOCOOOB M METO/IOB, a TaKXke
IIPOBECTU CAMOOLICHKY.

O:xupnaemMble pe3yJibTaThl:

'] moMydYaTr NMpeAcTaBI€HHE O CTPOCHHM aTOMa, MOHAX M MOJEKyJax, O KiacCH(pHKaluu

HEOPraHNYeCKUX COCTUHEHNH Ha KUCIOThI, OCHOBAHUS U COJIU, 00 aHAJIN3€ U CUHTE3E;

'] mpuOOPETYyT OCHOBHBIE HAaBBIKM IpaKTHYECKOW paboThl B JjabopaTtopuu, OyIyT

BBINOJIHATH NpOCTeie 1a00paTOpHbIE ONepaluu;

| IpOsBAT MHTEPEC K COBPEMEHHBIM IIPOOJIEMaM XMMHUU U K UCCIIEZI0BATENIbCKOM paboTe B

9TOM Hay4HOU 00JacTH;

"1 chopMUpYIOT NPECTaBIEHUE O KPACOTE XUMHUUECKOT0 IKCIIEPUMEHTA;

'] pa30oBbIOT YYBCTBO OTBETCTBEHHOCTH IIPH BBINOJIHEHUN XUMHYECKOTO SKCIIEPUMEHTA

'] cHUCTeMaTH3UPYIOT CBOM 3HAHHS B O0JIACTH XMMHH, CO3JaAyT HEOOXOaUMYyIo 0a3y uis

nepexoa K yriyoaéHHOMY U3yUEHHIO OTAEbHBIX Pa3/IeIoB XUMUH;

'l Oyayt yMETh CaMOCTOSITENIbHO ~ MPOBOJUTH SKCIEPUMEHThl U  BECTH

HCCIIeZIOBATENBCKYI0 paboTy B 1aOOpaTOpHH;

'] OCO3HAKT E€IWHCTBO MAaTCPHUAIBHOIO MHMpPAa Ha OCHOBE XHMMHYECKOTO IIOAXOHA K

CTPOECHMIO BEIIECTBA;

'] OCBOSAT 3KOJIOTUYECKUE ACTIEKTHI BIMSHHS XUMUU HA TIOBCEAHEBHYIO KU3HB;

'] mpuoOpeTyT MOTHUBALIMIO HA JAJIbHENIIEE U3yUEHUE €CTECTBEHHBIX HAaYK;

"] Hay4aTcsl CAMOCTOATEIHHO PabOTaTh CO CIeNUaATbHON XUMHUYECKOHN TUTEPaTypoil;

| NpHOOPEeTYT HABBIKU MOATOTOBKH JOK/IAJ0B U BBICTYIIJICHUH Ha KOH(PEPEHIHSIX.

Kpurepun ypoBHsI 0CBOeHHsI Y4eOHOr0 MaTepuaJa:

- BBICOKMIi YPOBeHb — 00yyaromuil OCBOMJ MpakTHYeCKH Bech 00bEM 3HaHui 100-79%,

MPEyCMOTPEHHBIX TPOTPAMMOM 32 KOHKPETHBIN MEPUO/T;

- CpeIHUI YpPOBeHb — Y 00yyaromux o0bEM yCBOCHHBIX 3HaHUH cocTaBisieT 80-50%;

- HU3KMIi ypoBeHb — oOyuaronuiics oBiagen MeHee ueMm 50% oObéMa 3HaHUiA,

MIPETyCMOTPEHHBIX IPOTrPAMMOH.

YcaoBus peaau3anui NporpaMmbl

MartepuajbHO-TeXHHYecKHe ycaoBusA. [ >pQekTuBHON peanu3anu  MpOrpamMMbl
HEoOX0MMa MaTepraIbHO-TeXHHYEeCKas 0aza:

YueOHbId  KaOWHET, cooTBeTcTByOmmid  TpeboBanusm: -CanlluH 2.4.4.3172-14
«CaHUTapHO-3IMIEMUOJIOTMYECKIEe TPeOOBaHUS K YCTPOMCTBY, COJACPXKAHHUIO M OpraHU3aluu
pekMMa paboThl  00pa30BATENFHBIX OpPraHU3alMi  JIOMOJHUTEIBHOTO 00pa3oBaHUS JAETeH»
(remnepatypa 18-21 rpamyc Llenmbcus; BimaxxHOCTH Bo3myxa B mpenenax 40-60 %, wmeGens,



COOTBETCTBYIOIIAs BO3PACTHBIM OCOOEHHOCTsIM nereid 11-15 mer); st peanu3anuu mporpaMMbl
ucnoib3yercs obopynoBanue « Touku pocTa», a Tak xe:
[] KOMIIBIOTED;
[] MemuarnpoeKTop;
'] cTaHIapTHHIN HAOOP XMMHUYECKUX PEAKTUBOB (KUCIIOTHI, HIENTOYH, OKCHJIBI, COJIH);
] u3MepuTeNbHbIE TPUOOPDI;
[ crexnsHHas U papdoposas mocyaa;
[l MeTaJsIM4eCKUe MITaTHUBBI,
] HarpeBateibHbIE TIPUOOPHI;
[] Bechl;
[] MHKpOCKOII.

B kadecTBe AMIAKTUYECKUX MAaTEpUajOB HCHOJIb3YIOTCS HaIIAJHBIE mHocoOus: Talbiuia
pacTBopuMOCTH U mepuogudeckas tabmuna J[. V. MenaeneeBa; KOJUICKIIMM  TOJIC3HBIX
HCKOMAEeMbIX, 10YB, He(TH, 1IKasa TBEPJOCTHU U T.II.

B kaudecTBe METOIMYECKUX MATEPHAIOB NIPUMEHSIOTCS pa3IuyHble MyOIMKaUU 10 XUMHH
(em. Chomcok JuTepaTyphl), METOJUYECKHX pPa3pabOTOK M IJIAHOB KOHCIIEKTOB 3aHATHUH;
METOANYECKUX YKa3aHUW U PEKOMEHJAUI K IPAKTUYECKUM 3aHATHSIM.

HNudpopmanuoHHoe odecrieyeHHe: METOANYECKHE Pa3paObOTKU 1O BCEM TeMaM, CLIEHapuu
MPOBEACHUS MEPONIPUATHUIA, UHTEPHET-UCTOUYHUKH, CXEMBI, OIIPOCHBIE U TEXHOJIOTUUECKHUE KAPTHI.

KanpoBoe o6ecnieyenne: yaurenb XUMHUU.

MeToanuyeckne MaTepUuaJIbl

MeTtoauka o0y4yeHHs IpearnoiaraeT JOCTYIHOCTh M3JaraeMoil MH(pOpMaIiK AJsl Bo3pacTa
00y4aromuxcsi, YTO JOCTUTAeTCs 3a CUET HAIJISIAHOCTH U HEPa3phIBHOW CBSA3HM C MPAaKTHUYECKUMU
3aHATUAMUA.  DOpMBI  3aHATHI  ONPENENSIIOTCS  HANpaBICHHOCTSMU  MpOrpaMMbl U €€
ocobeHHocTsIMU. [Iporpamma BKIIIOUaeT Kak TEOPETUYECKUE U MPAKTHUYECKHE 3aHATUS B YUEOHBIX
KaOMHEeTaX, TaK U SKCKYPCUOHHBIE BBIXOIbl HA TEPPUTOPHUIO YUPEKICHUS U CBOCH MECTHOCTH.

®opmbl  opranmzanum  y4eOHoro 3anstus. [logaua TeopeTrmyeckoro Marepuana
OCYyIECTBIISIETCSI B (pOopMe MPOBEICHUS TPAIUIIMOHHBIX M KOMOWHUPOBAHHBIX 3aHATHH, JICKIHUN C
OJIHOBPEMEHHBIM I10Ka30M WIIIOCTPALUN, BHIEOMAaTEpUANIOB, MPE3EHTALUMN, 1EMOHCTPALIMOHHBIX
onbIToB. [lomaua mpakTHyeckoro wmarepuana oOCylecTBiseTcs B (opme MHIUBUAYaJIbHO-
IPYIIOBBIX CAMOCTOSTENbHBIX PA0OT, MPAKTUUECKUX 3aHIATUH.

Jnst  nocTwKeHUs UenM M 3adad  [porpaMMbl  MIPeIyCMaTPUBAIOTCS COBPEMEHHBIE
nefarornyeckue 1 MHPpOpMaIoHHbIE TEXHOJIOTHH:

. UTPOBBIC TEXHOJIOTHH;
. MPOEKTHAas TEXHOJIOTHUS;

. TEXHOJIOTHUS POOIEMHOTO O0yUCHHS,;

. 3I0pOBbECOEPETraroIIne TEXHOIOTHH;

. UKT-texHonorun;

. TEXHOJIOTHS Pa3BUTHUSI KPUTHUYCCKOTO MBIIILICHHUS;
. TEXHOJIOTHUS Pa3BUBAIOLIETO O0YYCHUS;

. TPYIIIOBBIE TEXHOJIOTHH;

. TEXHOJIOTUH YPOBHEBOH nudepeHnnamm.

B mepuon oOydeHust sl MpoBeneHHS OOpPa30BATEIFHON JESTENBHOCTH HCIIOIB3YIOTCS
CIICTyIOIIE METO/bI:

- OOBSICHUTENILHO-WITIOCTPATUBHBIN (00s3aTeNbHAs TEOpeTHUYECKass 4acTh, padora ¢
WIITIOCTPAaTHBHBIMU MaTepHalaMH, COCTABICHHE PAKTHYECKHUX 3aJaHNH);



- POOJIEMHBII (mpobyieMHOE HW3JIOKEHUE MaTepuayia MPU H3YYEHUH BOIPOCOB
9KOJIOTUH, HAYYHOH 3TUKH, IIPH aHAJIN3€ NEPCIEKTHUBHBIX HAPABJICHUI pa3BUTHs HAYKH);

—  NpaKTHYECKHi (00s3aTeIbHBIC MPAKTHUCCKUE PAOOTHI Ha KAXKIOM 3aHSITHH);

—  JIeATeNbHOCTHBIA (BBEIEHHE WHAWBUIYAIbHBIX 3aJaHU U CaMOCTOSATEIBHOM
paboThI ¢ TUTEPATYpOi, ydacTue 00y4aroIMXcsl B KOHOEPEHUUAX U IKCKYPCHSIX).

MeToanyeckue U JTHIAKTHYECKHE MAaTepPHAJIbI:

- METOJJMYECKUE Pa3padOTKU IO TEMaM;

- HAJIMYKE HATJISIIHOTO MaTepHualia;

- HATMYKE JEMOHCTPAIIMOHHOTO MaTepHaa;

- BHUICO(PHUIEMBI;

- pa3IaToOYHBINA MaTepHa,

- nH(GOPMAIMOHHBIE KAPTOYKH.

- TUIaKTUYECKHUE KapTOUKH;
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