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NudopmanuonHas kapra o0pa3oBaTejibHOH MPOTrPaAMMBbI

YupexaeHue MOY COHI Nel0

HasBanue «3aHUMaTeIbHAs XUMUS»

NPOrpamMmbl

Iean Hear mporpaMmbl — SBISICTCS (OPMHPOBAHUEC Y YUaIIMXCS

rIIyOOKOT0 Y YCTOMYMBOTO MHTEpeca K MHUPY BELIECTB U
XUMUYECKUX  MpEBpalleHUi, NpHOOpPETeHHE  HEeOOXOAUMBIX
MPaKTUYECKUX yYMEHUH W HaBBIKOB MO  JTabopaTOpHOM
TEXHUKE;CO3/IaHUE YCJIOBHM [IJI1 PACKPBITUS POJIU XUMHHM Kak
UHTETPUPYIONIEH HAyKM €CTECTBEHHOTO IMKIA, UMEIolen
OTPOMHOE MIPUKJIATHOE U BAJIEOJIOTUYECKOE 3HAYCHHE.

Il1anupyemeie B pe3ynbrarte npoxoxkAaeHus MPOrpaMMHOT0 MaTepralia, y4alncs

PE3YALTATBI OCBOCHMS | yvieeT npedcmasnenue o:

Kypea — O MPUKJIAAHON HAIPaBJIECHHOCTU XUMUH;

— HEOOXOJUMOCTH COXpaHEHHUS CBOETO 3JI0POBbS M 370POBbS
OyIyIIero MmoKoJeHHUs;

— O BEHIECTBAX U UX BIUSHHS HAa OPTraHU3M YEJIOBEKA;

— 0 XUMHUYECKHUX NPOopecCusx.

VYyamniuecs 107KHBI 3HAMb
— IlpaBuna Oe3omacHocTH paboOTHl B JabopaTopuu M
oOpallieHusI ¢ BEIIECTBAMM;
— TlpaBuiia cOopku 1 pabOTHI JTAOOPATOPHBIX MPUOOPOB;
— OrmpeneneHne Macchl 1 00beMa BEIIeCTB;
— TlpaBwmira 5KOHOMHOTO pacxo0/1a TOPIOYETO U PEAaKTHBOB
— Heo0xoauMoCcTs yMEpEeHHOTO YHOTpPEOJICHHs BUTAMHHOB,
O€NIKOB, >KMPOB M YTIEBOAOB ISl 3I0POBOTO 00pa3a >KU3HU
YeII0BEKa;
— TlaryOHOe BiMsHUE TTMBA, HEKOTOPHIX MUIIEBBIX J00ABOK Ha
3JIOPOBBE YETIOBEKA;
— KagecTBeHHbIe peakiiuu Ha OCTKH, YTIACBOIbL;
— CnocoOsI perieHust HeCTaHAAPTHBIX 3a1a4

VYyamuecs 10JKHbI yMems.

— OmnpenensaTs 1€7db, BBIACIATE OOBEKT  HCCICIOBAHUS,
OBJIAJICTh criocobamu perucTpanuu MOJIY9CHHON
uHbopmaImm, ee 00padoTKU U OPOPMIICHUS;

— Ilonmp3oBarbesd nH()OPMAITMOHHBIMH VCTOYHHUKAMMU:

CIpaBOYHHKaMU, IHTepHET, yueOHON TUTEpaTypOu.




— OcymecTBIATh  JIAOOPATOPHBIA  AKCIIEPUMEHT,  COOroas
TEXHUKY 0€30MacHOCTH;

— paboTaTh CO CTEKJIOM U PE3UHOBBIMH TMPOOKaAMHU TIPH
IIPUTOTOBJICHUH MTPUOOPOB IJIsI IPOBECHUS OIBITOB;

— OCYILECTBIIATH KPUCTAIUTU3ALHIO, BBICYIIINBAHUE,
BBIIIADUBAHUE,  OINPEHECIATh  IUIOTHOCTh  MCCIIENYEMBIX
BEILIECTB;

— Omnpenensite Ka4eCTBEHHBIN COCTaB, a TaKXke

HKCIIEPUMEHTAJIBHO JOKa3bIBaTh (U3NYECKUE U XUMHUYECKUE
CBOKCTBA UCCIIENYEMBIX BEIIECTB;

— IlomywyaTe pacTBOpHI C 3aJaHHOM MacCOBOM JOJIEM U
MOJISIPHOM  KOHIIEHTpauuew, paboTaTtb C  pacTBOPAMHU
Pa3INYHBIX BEIIECTB;

— Haxonute npobnemy 1 BapHaHThI €€ PEIICHNUS;

— PaboTtars B coTpyAHHYECTBE € YJI€HAMH IPYMIIbl, HAXOJUTh U
UCIIPABJIATh OIIUOKH B paboTe IPYruX YYaCTHUKOB IPYIIIbI;

— VYBepeHHO JnepkaThb ce0f BO BpeMsl  BBICTYIUICHUS,
UCIIOJIB30BaTh  PA3JMYHBIE CPEACTBA HAIJSAHOCTH IIPU
BBICTYIJICHHUU.

— Bectu nuckyccuio, oTcTauBaTh CBOIO TOYKY 3pEHMS, HAWTH
KOMITPOMMCC;

— IIpoBoauTh COLIOIIPOC HACENEHUS: COCTABIATH BOIIPOCHI, YMETh

oO1arscs.

VYuamuecs N0JKHBI 61a0emb:

- HaBbikamu  00paboOTKM  mOJMydyeHHOM  uWHOpMauu U
opopMisiTh €€ B BUAE cooOmeHus, pedepara wim
KOMIIBIOTEPHOU NPE3CHTALUN

- HaBbikamMu 3KCIIEpUMEHTAIBLHOTO MPOBEACHUS XMUMHUYECKOTO

AHAITN3A.

MOHUTOpPUHT pe3yJIbTaTOB BBINOJIHEHUS Leledl W 3axay
IporpaMMbl  MpEANoiaraeT HaOMIOJEHHE 32  JESTENbHOCTBIO
yyaliuxcsi Ha ypOKaX, OTCJIEKWBAHUE KOJMYECTBA YydallUXCH,

3AaHMMAOIIUXCS] UCCIEN0BATENBCKON U MPOCKTHOU JAEATEIbHOCTBIO U




€ PE3yJIbTATUBHOCTH.
HanpagJieHHOCTH EctectBeHHO — Hay4yHas
YpoBeHb 0CBOEHMSI CraproBsliii — 1 Tog
IpopoakurteabHocTh | 1 rog
O0CBOEHUSI 72 yaca B T0OJI, 2 pa3a B HEJEIIO
Bo3pact [Tporpamma MokeT ObITh peanr3oBaHa AJisi Pa3HOBO3PACTHBIX IPYII
o0yyanimmxcs 14-16 net
dopMa opraHu3zanuu I'pynmoBas o 15 genoBex B rpyrre
00pa3oBaTeJIbHOIO
npouecca
Crenenu He peanmnzoBana
peanu3anun
NMPOrpamMMbl

Pa3znes 1. KoMiieke 0CHOBHBIX XapaKTEePUCTHK 00pa3oBaHus
1.1. ITosicHuTeIbHAS 3alIMCKA

I[OHOHHHTCJII:HEUI 061H€O6p330BaTGHI)HaH O6HI€p33BI/IBaI-OHIaH IIporpamMma

«3aHMMaTeJbHAA XHMHSA» €CTECTBEHHOHAYYHON HANPABJIEHHOCTH (CTAPTOBBIM

YpPOBeHb) pa3paboTaHa HAa OCHOBE HOPMATUBHO-NPABOBBIX JOKYMEHTOB:

®enepansHoro 3akoHa PO ot 29.12.2012 r. Ne273 «O6 ob6pazoBanuu B PDy;
[Ipuka3z MunucrepctBa npocseuieHust PO or 9 nHos0ps 2018 r. N 196 “O6
yrBepxkaeHun llopsiaka opraHu3alii M OCYIIECTBJICHHS 0Opa30oBaTEIbHOM
JESITeIbHOCTH IO JOTMOJIHUTEIbHBIM 00111€00pa30BaTeIbHBIM IIpOrpaMMam’”;
«CaHUTapHO-3MUAEMHUOJIOTHUECKIX TPEOOBAHUI K YCTPONCTBY, COAEPHKAHUIO
U OpraHu3aluyd pexuma  paboTbl  00pa3oBaTENbHBIX  OpraHu3alui
JOTIOJIHUTENBHOTO 00pa30BaHUsl JAETel», YTBEP>KICHHBIX ITOCTAHOBIECHUEM
I'maBHOTO rocynapcrBeHHoro canurapHoro Bpaua P® ot 4 utons 2014 roga Ne
41;

Konnenmuu pa3Butus JOMOJHUTENBHOIO OOpa3oBaHMsI, YTBEPKIACHHON
pacniopstxenueMm lIpasurensctBa PO ot 04.09.2014 Ne 1726-p;

[IpumepHbIX TpeOOBaHUN K MporpaMMam JOIMOJHUTEIBHOrO OoOpa3oBaHUs

nereil (Ilpunoxenune k nuceMy JlemapramMeHTa MOJIOAEKHOW MOJUTHUKH,



BOCIIUTAHUA U COLIMATBLHOM MOANEPKKH JeTel MuHuctepcTBa 00pa3oBaHus U
Hayku PO ot 11.12. 2006 Ne06-1844);

AKTYaJIbHOCTH NIPOrPaAMMBI.

Xumusl — Hay4yHas JUCLUIUIMHA, PA3BUBAIOIIAS YMEHUE JIOTUYECKH MBICIUTD,
BUJIETh KOJMYECTBEHHYIO CTOPOHY Mpe/iMeTa (BEIeCTBA) U SIBJICHUM, 1e71aTh BHIBOJIbI
u 0000menus. OCOOEHHOCTBIO JIaHHOW MPOrpamMMbl SIBJISIETCS TO, YTO B HEH
OCYILECTBIISIETCA ~ IPONEACBTUYECKAs TNOATOTOBKA I M3Y4YEHHs XUMHM B
MEPCIeKTHBE HA TMOBBIIIEHHOM WA YIUIYONEHHOM YpPOBHSX, BO3MOXHOCTb
MMO3HAKOMHUTBCSI € BBOJHBIMU pa3liejaMu; OO0ydarolluecs, KOTOpbIE MPOSBHIN
MOBBIIICHHBIA HMHTEPEC K TEM WIM HWHBIM TEMaM, MOLYyT TpU [OMOIIU
WHJUBUyaJIbHON y4eOHO-UCCIIEI0BATEIBCKOM PaOOThl 03HAKOMUTHCS C MAaTEPHAIIOM,
KOTOPBIM BOOOIIE HE U3y4aeTCs B IIKOJbHON MPOrpaMMme.

[IporpamMmmMy OTIMYAE€T U 3CTETUYECKHH AaCIIEKT, YPE3BBIYAMHO BAXKHBIA IS
(GopMHpPOBaHUS MHTEJUIEKTYaJbHOI'O TMOTEHIMANa OOYy4YaloIUXCsl, Pa3BUTHI HX
II03HABATEJIbHBIX MHTEPECOB U TBOPYECKOM AKTHUBHOCTH, IIOCKOJIBKY TI'PaMOTHO
MIOCTaBJIEHHBIE XUMUYECKUE IKCIIEPUMEHTBI MOT'YT OBITh OLIEHEHBI U C 3CTETUYECKON
Touku 3peHus. OO STOM TOBOPSAT, HalpUMeEp, HCTOPUUYECKHE HA3BAHUSA
HKCIIEPUMEHTOB: «jaepeBo lOmutepa», «3010TOM MOXKIb», «Ipo3a B MPOOUPKEN,
«3UMHHH cal», «BYJIKaH Ha cTojie» U T. A. B comepkaHumu nporpammsel OTpaKeHa
HCTOpUS XUMHH U OHOrpaduy BEIMKHUX YUEHBIX, C JEITEIBHOCTBIO KOTOPBIX
CBSI3AaHBI T€ WIIM  WHBIE OTKPHITUSA. Ha 3aHATHAX IMPOKO  MCHONB3YETCS HATIIIHBIN
Marepua,

BO3MO>KHOCTH HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUN U TEXHUYECKUX CPEICTB 00yUEH
us B [TOKa3e (dbparmMeHTOB VICTOPUU CTAHOBJICHUS U Pa3BUTHS XUMUH KaK
Hayku. Cozep:KaHue 3aHATUN HAIIPABICHO HA OCBOCHUE XUMHWYECKOW TEPMHHOJIOTHH,
KOTOpasi UCHOJBb3YeTCs Ul PELICHUs 3aHUMATENIbHBIX 33]1a4, KOTOPBIE BIIOCIIECACTBUU
MOMOTYT pedsTaM TNPUHUMATh y4yacTME B Wrpax, KOHKypcaX, OJIMMIHajax. JlaHHbIHM
KypC OCYILECTBISIET Y4E€OHO-TIPAKTUYECKOE 3HAKOMCTBO CO MHOTHUMH pa3JesiaMU
XMMHH, YIOBJIETBOPSIET TO3HABATEIBHBIN HHTEPEC K IPpOobJieMaM TaHHOW TOYHOM HAYKH,
pa3BUBAET KPYro30p, yIriayOJseT 3HaHHs B TaHHON HayYHOU JUCLUIUIMHE.

HoBu3Ha 3aKyr04aeTcss B TOM, 4YTO MHOTME BOIIPOCHl XUMHUH HEPA3PBIBHO
CBSI3aHBI ¢ (PM3UKOM, OMOJIOTHEN U HKOJIOTHEN, U 00pa30BAaHHOMY UYETIOBEKY, YeM Obl
OH HE 3aHuUMaJica B OyaymieM, ToJie3Ho uX 3HaTh. [loaToMy B JaHHOM
oOpa3oBarenbHON IIpOrpaMMme peanusyercs CHHTeTHYeCKHM I MOAXO0/ K
€CTECTBEHHOHAYYHOMY OOpa30BaHUI0, KOTOPBIM TO3BOJISIET, C OJIHOM CTOPOHBI,
c(hopMHUPOBATH 1IEJIOCTHOE MPEACTABICHUE O MUPE, a, C IPYTrOil CTOPOHBI, 0OJIETYUTh
MMOHUMAHUE CIOXKHBIX XUMUYECKUX MPOOIIEM.

Ieparornyeckasi mesecoo0pa3sHocTb. Kak M3BECTHO, XUMHS CUMTACTCS B
IIKOJIE OJJHUM M3 CaMbIX CJIOKHBIX MPEAMETOB M BBI3BIBAET Y MHOI'MX IIKOJbHUKOB
HEJOMOHUMAaHNE U HEMPUSATHE C MIEPBOTO rojia 00y4eHUsI.

Cpenu npruyuH Takoro BOCHPUATHS MPEAMETA MOXKHO Ha3BaTh HEOIPABIAHHO
001b111011 00BEM U SKIEKTUYHOCTH YYEOHOr0 MaTepuasa B IMIKOJIbHBIX MporpamMmax, a
TaKXe HEJOCTATOYHYI0O MOTUBUPOBAHHOCTD JIETEU K U3YUYECHHUIO XUMUHU.



Kpowme Toro, B mocneaaue roas1 HaOII0aeTCsl COKPAICHUE 9acOB, OTBOIUMBIX
Ha xuMmuwp. Jlajeko He sl Bcex JeTed XuMHUS cTaHeT Oynyiied mpodeccuei,
MIOATOMY HMHTEPEC K MPEAMETY IaJaeT, KaK TOJbKO BO3HMKAIOT CJIOKHOCTH B
MOHUMAHHHM TE€X WJIM HHBIX TEeM, TPYJHOCTU B PEIICHUH 3a7ad, MpoOJeMbl MpH
poBeJeHNN J1abopaTopHbIX padoT. IIIKOIPHUKK YacTO CUMTAIOT, YTO XUMHYECKas
TEOpHUs CyXa M 3alyTaHa.

CoBeplilleHHO WHas mo3ulius Gopmupyercs y peObEHka NMpu BO3ZHUKHOBEHUU
COOCTBEHHOW 3aMHTEPECOBAHHOCTH B U3YUCHUU TIPEIMETA.

JlanHast oOpa3oBaTenbHas MporpaMMa OpUMEHTHUPOBAHA HA TO, YTOOBI HHTEPEC K
XUMHM BO3HMK M 3aKpenuics Onarojaps UCHOJIB30BaHUI0O B  00ydeHUU
HCCIIEIOBATENBCKOTO MOJX0/1a, PU KOTOPOM JIETU MOCTUTAIOT IPEAMET XUMUU Yepe3
coOCTBEHHOE yueOHOe ucciefoBaHue. Takod MOAXO0 MO3BOJISIET OOYyYarOUIUMCS HE
TOJBKO OCBOUTH MOHSTUMHBINA alapar U 3allOMHUTh HEKOTOPbIE BaAKHBIEC (DAKTHI, HO
Y TIOJTyYUTh HAaBBIKK MPOBEJCHUS CAMOCTOSITEILHOTO UCCIIEA0BAHUS, KOTOPHIE MOTYT
OBITh TIOJIC3HBI IS TOCIEIYIONMICH camMopealn3aluu B 000N Jpyroi o0iacTu
y4deOHOM U B OyayiiemM mpodecCHOHAIbHON eITeIbHOCTH.

Hcxonss W3 Takoro Iojaxoja, B IEHTp OOyYEeHHsS [0 JaHHOW IIporpaMme
CTaBSITCS  PAa3BUTHE  E€CTECTBEHHOHAyYHOIO  MHMPOBO33PEHHUS W  OBJIQJICHUE
HCCIIeIOBAaHUEM KaK METOJ0M HaydyHOro rmo3HaHus. [loaToMy Ha 3aHATHSAX OOJIBIIOE
BHUMaHHE OTBOJIUTCS MPAKTHUECKUM pab0oTaM pa3HbIX BUAOB, IPUUYEM 3HAUUTEIHHOEC
BpeMsl YJENSIETCS MPOBECHUIO CaMOCTOATENIBHBIX HCCIIEOBAHUI IO BBHIOpAHHBIM

TEMaM. HacpleHHOoCTh HAa4YaJIbHOTO nepuoja U3YUYECHUS XUMHUH
JE€MOHCTPALMOHHBIMH ONBITAMUA CTUMYJIUPYET HHTEPEC K XUMHUU U KEJITaHUE U3ydaTh
ATy HayKy.

[IporpaMmma BBICTPOEHA TakK, YTO B AAJIbHEUIIIEM BHUMAHUE JE€TEH HA 3aHATHUSIX
HalpaBJICHO Ha BBIMOJHEHUE ONbITa, W3y4YeHUE, HAOMIOJCHHE U (DUKCAIMIO €ro
pEe3yNbTaTOB BO BCEX MOAPOOHOCTSIX. B 3TOM ciyyae mnpuémbl U JeHCTBUS
BOCIIPUHUMAIOTCST OOYYaIOIMUMHKCS HE KaK BOJIIICOHBIE MAHMITYJISIUU, a Kak
3aHUMAaTeNbHAasT HEOOXOJUMOCTh, 0€3 KOTOPOM HEBO3MOXKHO OCYIIECTBUTH CTOJIb
MIPUBJICKATEIbHBIE ISl HIX XUMUYECKHUE MPEBPAIICHUSI.

OTauvUTeIbHOM 0COOCHHOCTHIO NporpaMmel «3aHUMaTEIbHAs
XUMUS» SBISIETCA TO, 4YTO JaHHAsg TMporpaMMa HMEET €CTECTBEHHOHAYYHYIO
HaIPaBJICHHOCTh C AJIEMEHTAMH XYJI0’KECTBEHHO-ICTETUUECKON HAMpaBICHHOCTEH,
TaK KaK 3HAKOMUT C UCTOPUUYECKUMH ACTICKTaMH CTAHOBJICHUS W Pa3BUTHUS XUMUHU, a
TaKK€ pa3BUBACT TMOCPEJICTBOM TIPEAMETa XUMHUU OSCTETHUYECKOE BOCIPHUSITHE
OKPY)KAIOIIEr0 MHpa, YTO WIPaeT BAXKHYK pOJb B TIOBBIIIEHUM BHYTPEHHEU
MOTHBAIlUM K OCBOCHHUIO ATOTO MpeaMeTa W (HOPMUPOBAHUM OOIIEH KYJIbTYpPHI
00yJarommxcs.

Aapecar mnporpammbl.  [Iporpamma  oOpueHTHpOBaHa Ha  BO3pacT
oOyuaroruxcst 14-16 net. s oOydeHuss IpUHUMAIOTCS BCE JKENIAIOIINE, YTO JTaeT
BO3MOKHOCTh 3aHUMAThCA C Pa3HOOOPA3HBIMH KATETOPHSIMHU JIETEH: OJIapEHHBIMH,
JNE€TbMH W3 TPYINN COLMAIBHOTO PHUCKA, IE€TbMU U3 CEMEH C HU3KUM COLUAIBHO-
DKOHOMHUYECKUM cTarycoM. [Ipm pa3paboTke AaHHOW MPOrPaMMbl YUUTHIBAIHCH
BO3PACTHBIEC TICUXOJIOTHYECKHNE OCOOEHHOCTH JIeTEeH JaHHOTO BO3pacTa.



®opma o00ydeHHMs — O4YHas, AayJUTOPHbIE, BHEAYJIUTOPHbIE (IKCKYpCHH,
IPaKTUYECKHUE PA0OTHI), TECOPETUUECKHUE U IPAKTUUECKUE 3aHATHUS.

®opma opranmzanmu 3aHATHI. B nporpamMme s¢¢deKkTHBHO coueTaroTcs
MH/IMBU1yaJIbHbIE, TPYNIOBBIE U KOJUIEKTUBHBIE ()OPMBI paOOTHI.

Oo6bem 7| CpPOK O0CBOCHUA NMPOrpamMMmbl, pexum
3aHATHI. [Ipo10KUTENBHOCTh yueOHOro rofa — 34 y4eOHbBIX HEAENu, Harpys3ka 2
yaca B HeJlelto (Bcero 68 4yacoB B roJl). 3aHATUS IMPOBOJAATCS C MOCTOSHHOM CMEHOU
NEeSATENBHOCTH.

[IporcxoauT yriryOJIeHHE IMOJIYYEHHBIX 3HAHUU MO XMMHUU C AKIIEHTOM Ha
MOJYyYCHHE HABBIKOB CaMOCTOSITEIbHOM HCCIIEIOBATENIbCKONM paboTel. Dopma
3aHATUI TPEAyCMATPUBAET COYETAHHE TEOPETUYECKOM YacTh C MOCIEAYIOIIEn
ITPAKTUYECKOM MPOBEPKON M 3aKPEIUICHUEM ITOTYYECHHBIX 3HAHUW Iy TEM MPOBENCHUS
Pa3IMYHBIX ONBITOB Ha 0a3€ XUMHYECKOW TaOOpaTOPHUH.

Cpok peanuzanuu nporpaMmmsi-1 roj.

1.2. Heau u 321244 IPOrpaMMbl

Heab nporpamMmmbl — sBigeTCsl GOPMUPOBAHUE Y YHAIIUXCS TTyOOKOTO U
YCTOWYMBOTO HMHTEpeca K MHUPY BEHIECTB M XUMHUYECKUX IMPEBpaIICHUH,
MpUOOpETEHUE HEOOXOJUMBIX MPAKTUYECKUX YMEHHMA W HABBIKOB TIO
1a00paTOPHON TEXHHUKE;CO3/JaHUE YCIIOBUM JIJII PACKPBITUS POJIM XUMHH Kak
WHTETPUPYIONICH HAyKH ©CTECTBEHHOTO ITMKJIA, MWMEIOMEH OrpoOMHOE
MIPUKIIATHOE U BaJICOJIOTHYECKOE 3HAUCHHE.

3agaum:
Ooyuaromue:

® JaTh MpeJCTaBlIeHne 00 OCHOBHBIX MOHATUSX HEOPTaHUYECKON XUMHUU —
aToMax, MOHAaX M MOJeKylax; O KilacCU(pUKAIMN HEOPraHUYECKUX
COEIMHEHMI Ha KUCJIOThI, OCHOBAHUS U COJIN;

e 00y4HUTh OCHOBAM MPAKTUYECKONW XUMUU: aHATTU3Y U CUHTE3Y;

® HAy4YUTh MPUHIIUIIAM U METOJIMKE TPOBEACHUS UCCIIEIOBATEIILCKON pabOTHI;

e 00yuuTh paboTe C XUMUYECKUMH pPEaKTUBAMH U MpuOOpamMu,
MPOBEACHUIO  MPOCTEUIINX  JTAOOPATOPHBIX  OMEpalMii:  Harpes,
NeperoHka, SKCTpakiys, GUIbTpOBaHKE, B3BEIIMBAHUE U T.J.;

® O3HAaKOMHTh C TIPOMCXOXKJICHHUEM M Pa3BUTHEM XUMUH, HUCTOPHUEH
MPOUCXOKIECHUS] XUMUYECKUX CUMBOJIOB, TEPMUHOB, MIOHITHUH;

® [I03HAKOMHTH CO CTAPUHHBIMU IKCTIIEPUMEHTAMH;

® HAy4YUTh CaMOCTOSITEJIbHO HaMmedaTh 3aJady, CTaBUTh SKCIEPUMEHT U
OOBSACHSTH €ro pe3yJbTar.

® [IOJIFOTOBUTH K U3YYCHHUIO XUMHUH Ha TTOBBIIIICHHOM WJIN YI1yOJEHHOM YPOBHE.

e PasBuBaromue:
® Dpa3BUTH HAOIOIATEILHOCTD u HUCCIIET0BATEIHLCKUU WHTEPEC K
MPUPOIHBIM SIBIICHUSIM;



pPa3BUTh y OOYYaIOIIUXCS HMHTEPEC K TIO3HAHUIO, K MPOBEIACHUIO
CaMOCTOSITENIbHBIX UCCIICJIOBAHMUIA;

pa3BUTh aKKypaTHOCTh, BHHUMATEIBHOCTh, CTPOTOCTH B COOJIIOJICHUU
TpeOOBaHMI TEXHUKH 0€30MMaCHOCTH;

BBIPabOTaTh IEPBOHAYAILHEIC HABBIKK PAOOTHI CO CICIIUATBHON JTUTEPATYPOI;
c(hopMHUPOBATH M PAa3BUTH MOJOKUTEITHLHYI0 MOTHUBAIHMIO K JAJIbHEHIIIEMY
M3YyYCHHUIO0 €CTECTBEHHBIX HAYK;

pa3BUTH MTO3HABATEIBHYIO M TBOPYECKYIO aKTHBHOCTH;

Pa3BUTh ACTETHYECKOE BOCIPHUSITHE CTPYKTYPBI, (POPMYyNT XUMHUYECKHX
AIIEMEHTOB, Pe3yJIbTaTa COOCTBEHHOM e TEIbHOCTH.

e BocnurareabpHbIE:
® BOCIIUTATh KOJIJICKTUBU3M,
® BOCIHTATh MPABUIIBHBIN MOAXO]I K OPTraHU3AIMU CBOETO JI0CYTa;
® BOCHUTaTh YOEKJIEHHOCTh B IMO3HABAEMOCTH OKPYKAIOIIETO0 MHpA M
HGO6XOI[I/IMOCTI/I 3KOJIOTHYECCKH I'PaMOTHOTI'O OTHOIICHUA K
cpezne oOuTaHusl.
1.3. Coaepxanue nmporpaMMmsl
[Hazeanue pa3iesioB u TeM KoJsimyecTBo yacoB DopMbI aTTECTALIMU
n/n Teopust Mpaktuka  [Beero
Beegenue B nporpammy |1 1 2 Y cTHBII onpoc
CobecenoBanue ¢ AeTbMH. (1 1 2 Y cTHBII onpoc
1 BBonHoe 3aHsTHE.
IIpeamer xumun A A 8
[lonsarus: atoMm, (1 1 2 XUMUYSCKUH
1 MOJICKYJIa, DJIEMEHT JTIUKTaHT
duznueckue u |l 1 2 Pemenne
2 XUMHAYECKHE SBICHUS TPEHUPOBOYHBIX
yIIpasKHEHU I
Yucteie  BemectBa U (1 1 2 Pemenne
3 CMECH. Paznenenune TPEHUPOBOYHBIX
cMecen yIIpasKHEHU I
3aKoH coxpaHeHHs Macchl |1 1 2 Y cTHBII onpoc
4
XuMuyeckue peakuuu 2 1 3
[Tonstne o xummueckom |1 1 2 BrinosHeHue
1 B3aUMOJICHCTBUH [IPAKTUYECKUX
BEIIECTB 3aJaHui
[Ipunnuns! rpaguueckoro (1 - 1 Pemenue
2 0TOOpaXKeHUS TPEHUPOBOUYHBIX
peakuuit yIpaKHEHU I
CoBpemenHoe 1 1 2 TectupoBaHue
JabopaTopHoe
o0opynoBaHmne

Pabora ¢ razamu 2 3 5




PazButne xumun. ONbITHI

Y cTHBII ompoc

1 JIx. Tlpuctm,
K.-B. Illeene
Bomopon, kwuciopon u Pemenue
2 aMMUaK [IPaKTUYECKHUX
3alaHUI
HUcTopusi xumuu. TectupoBanue
Jranbl B HW3yYeHHH
ra3oB U pacTBOPOB
PaGora ¢ pacrBopamu.
Bona
[Tonsitusa:  pactBOp ® Y cTHBIIM onpoc
1 pacTBOpeHue
Kpucrannsl Y cTHBIN OIpoc
2
II[émoun 1 KUCIOTHI Pernienne
3 TPEHUPOBOYHBIX
yIpaKHEeHU I
Comn Pemenue
4 TPEHUPOBOYHBIX
yIpaKHEeHU I
XuMHus  BOKpPYr  Hac. Y cTHBII ompoc
Ilpa3nanynas xumus
MeTtaJibl " 1704
cOeIMHEeHHUA
Meraisl u ux Y CTHBIH o1poc
1 COCIMHEHHS — CTONKHE U
aKTUBHBIE, TBEpABIE U
MSTKHE, IParoleHHbIe
Merasuibl OCHOBHBIX Perenue
2 rpynn [TPAKTUYECKUX
3aaHui
Meraubl MOOOYHBIX Pemienue
3 rpyII [PaKTUYECKHUX
3alaHUI
DJICKTPOXUMHUS
I"anbBaHnyeCKUE Y cTHBII onpoc
1 AJIIEMEHTBI
YcrpoiicTBo Gatapeiiku Y cTHBIH oIpoc
2
Koppo3us metasnios. Brinonnenue
3 3amuTa OT KOPPO3HH [TPAKTUICCKIX
3agaHui
Keaeso. CBoiicTBa
1 JKeJsresa
OcobeHHOCTH Kene3a U Boinonnenue
1.1 | coenunenwuii xenesa. TPEHUPOBOYHBIX
MarneTtusm yIIpaKHEHU I
Peakmuu COCTUHEHNN Brimonnenue
1.2 |xene3a. Xumudeckas [PaKTUYECKHUX
panyra 3agaHui




Hemerajabl

2
Cepa wu dochop - BrimonHeHne
2.1 | TUNMYHBIE PEACTABUTEIN [PaKTUYECKUX
HEMETAJIJIOB 3aaHuil
l'amorensl. CxonactBo u [TectupoBanue
2.2 | paznuams
OKuCIUTENBHO- Brinonnenue
2.3 | BOCCTaHOBUTEJIbHBIC IPAKTUYECKUX
peakuuu B BaJlaHu I
OBITY ¥ B JJAOOPATOPUU
I'enernueckasn CBSI3b
3 HEOPraHUuYecKux
coeIHHEeHU
Mmoroo0pasue Pemenue
3.1 |HeopraHuueckux TPEHUPOBOYHBI
XUMHYECKHX X YIIPaXHCHHHA
BEIIECTB U peaklui
Okcuapl  METaLIOB U BrinoiHenue
3.2 HEMETAIIJIOB TPAKTUYECKUX
3aTaHUN
Mmuoroodpa3ue
4 OpPraHMYecKux
cOoeIMHEeHU
MHoroo6pa3ue Y cTHBIN ompoc
4.1 COEAMHEHHH yriaepoaa
Moromue BeniecTsa BrinonHenue
4.2 [IPAKTHYECKUX
BaaHui
Kpaxwman u riarokoza BrinonHenue
4.3 [IPAKTUYECKUX
BaJlaHui
Opranuueckue BeleCTBa Perenne
4.4 | B npupone TPEHUPOBOYHBI
X YIpaKHEHUI
AHaIM3 M OYMCTKA
B BellleCTB
Nunukartopsel. Ilomydyenue BriroHeHNE
5.1 |wu u3yueHue cBOWCTB [TPaAKTUYECKHUX
BagaHui
CrocoOel  0OHapyKeHUs BrimonHeHe
5.2 | KaTHOHOB M aHMOHOB. MPAKTUYECKUX
I{BeTHBIE peakiuu. BaJaHu i
AHanu3 cmecH coiet
IHoaroroska
6 HCCI1e10BATeIbCKOT
padoThI N
y4yacTve B KOH(epeHIuu
Bri6op TEMBI U Y cTHBIN o1poc
6.1 IMOATOTOBKA

HCCIIENOBATEILCKOM




paboThI

ITocranoBka - 1 1 BrinosHeHue
6.2 | 3KcriepuMeHTa TPAKTUYECKUX
3aTaHUN
Hrorosoe 3ansitue 1 - 1 [TectupoBanue
5
Htoro 32 36 68




Conep:xanue Kypca

Paznen 1. BBegenue.

Tema 1.1. CoO0ecenoBanme ¢ 1etTbMHu. BBogHOeE 3aHsATHE.

BrisicHeHe HCXOMHBIX NPEACTABICHUNW O MpeaMETe XUMHUHM U 00JacTH e
MIPUMEHECHUS.

Texnuka O€30MacCHOCTH. 3HAKOMCTBO ¢ Tpynmoi. Paccka3 o cojaepkaHuu
porpaMmabl IepBoro roja ooydenus. [IpaBuia noseaeHus B 1abopaToOpu.

Ilpakmuuecxas uacme. TexHuka 0€30MACHOCTH B pabOTe ¢ XUMHUYECKUMH
pEaKTUBaMHU, JICKTPONPUOOpaMU U HarpeBaTelbHbIMU NPUOOpaMHU.

Paznean 2. Ilpeamer XuMum.

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

[[TapocTtepxkHeBas MozIeNIb MOJIEKYJIbL. BeliecTBa BOKpyr Hac. Bo3HHMKHOBEHUE
U Pa3BUTHE TEOPETUYECKUX MNpeacTaBieHUM O BemecTBe. Ctuxum ApHCTOTENA U
atomuctuka Jlemokpura. Pa3BuTHE aTOMHUCTHYECKMX MPEICTABICHUM B Tpylax P.
boiinsa u JIx. lanbToHa. 3aKOH MOCTOSIHCTBA COCTABa BEIIECTB.

Illpakmuueckas uacms. 3HAKOMCTBO C KOJUICKIMEW XHMUYECKHUX BEIIECTB.
[TocTpoenne Mojenei MOJIEKYJ pa3HbIX BEIIECTB.

Tema 2.2. ®usnveckne 1 XUuMHYECKHe SIBJICHUS.

Asnenus pusmyeckue u xumuyeckue. ['openue cBeun. M3yuenue peaxuuu
TOPEHU.

Ilpakxmuueckass uacmo. IlnaBnenue mnapaduHa. M3roroBieHue cBeYH U3
napaduHa Wik MblIa. ATXUMUS («30JI0TOM JTOXK]Ib» U TTUPUTHI).

Tema 2.3. UncThble BemecTBa M CMECH.

[Tpupoausie cMecu — BO3yX, He(Th, MUHEpabl. 3ydeHue KOIEKIIHiA.

Ilpakxmuueckass  uacmes. IlpaBuna paboTel ¢ Becamu. B3pemmBaHue,
MIPUTOTOBJICHUE CMECEW METallIa U HEMETAJIA.

Pasznesnenne cmecei.

OuucTka BELECTB, IEPEKPUCTATITU3ALIMS.

IIpaxmuueckas yacmob. ONBITHI 110 PA3JIETECHUIO CMECEH.

Tema 2.4. 3aK0H coOXpaHEeHUsI MACCHI.

Xumudeckas peakius Kak OTPaKeHHUE 3aKOHA COXPAHEHUSI MACCHI.

Ilpakmuueckasn wacms. [Ipurotosiienue cmecu Jlemepu.

Paznen 3. XumMuuyeckne peakiuuu.

Tema 3.1. IlonsiTHe 0 XUMM4YECKOM B3auMojeicTBMU BemlecTB. [Ipr3Haku
XUMUYECKUX peakiuii. HabmoneHrne mpu3HakoB XUMHYECKOU PEaKIIUH.

Tema 3.2. Ilpununnsl rpaguueckKoro 0oTodopakeHus: peakuii. XuMu4ecKue
yYpaBHEHHS.

Ilpakxmuueckass uyacmo. IlpoBelleHHE NPOCTEUIINX ONBITOB, BBISIBICHUE U
OMHCaHNe OCOOCHHOCTEN MPOTEKAHUS PA3TMYHBIX PEAKITHA.

Paznen 4. CoBpeMeHnHOe j1adopaTopHOE 000pYyA0BaHUE.

[TpuHiunel paboTel 000PYIOBaHUS XUMHUYECKOW J1a0OpATOPUHU: MArHUTHBIE
MEIIaJIKU; BEChl MEXaHUYECKUe JIabopaTOpHble, TOPCHUOHHbBIE, AHAIUTUYECKUE;
BBITSDKHOM 11Kad; MydesbHas 1eyb.



Ilpakmuuecxas wacmo. Ucnionp3oBanne 00OpPYIOBaHUS IS TPOBEICHHUS
J1a00paTOPHBIX paboT. Pabora c HeHTpudyrou, MHUKPOCKOTIOM,
MAarHMTHOM MEIIAJIKOM.

Paznen 5. Pabora ¢ rasamu.

Tema 5.1. Pazpurue xumun. Oubithl k. [Ipuctian, K.-B. HleeJte.

«JlecHoit ra3» U crocoObl «yJIyYIICHHs BO31yXa.

Ilpakmuueckas uacmo. OupiTel ¢ CO2u Op. TexHuka O0€30MaCHOCTH TMPH
paboTe C razaMu.

Tema 5.2. Bogopoa, KUCJI0PO, AMMHAK.

[TonsTue yncrorsl raza. I pemyunii ras. I1noTHoCTh rasa.

Illpakxmuuecxkass uacme. llonnydyenue BoaopoAa, KHCIOPOJA M aMMHAakKa.
WN3mMepenue IoTHOCTH rasa.

Paznen 6. UcTopust Xumuu. ITanbl B MU3y4YeHUHU ra30B U PAaCTBOPOB.

HcTtopus TpanchopmManuu npeacTaBIeHUd YUEHBIX O CTPYKTYpPE ra3000pa3HbIX
BEIIECTB M TEOpUM pacTBOpoB. IM3yuenme cocraBa Boszayxa. Otkpeitua /.
Pesepbopna, A. JlaByazbe u [I. Kaenguma. Pa3Butne Teopun TropeHUsI.
Omnposepkenue Teopuun (aorucroHa. Teopun pactBopoB C. Appenuyca u . W.
Menneneesa.

Paznen 7. Pabora ¢ pacrBopamu. Boaa.

Tema 7.1. IllonsiTus pACTBOP U PAaCTBOPEHHE.

TBépable, Kuakue, ra3000pa3Hble pacTBOpPHl. HackllmeHHbI  pacTBOp.
Henacspiiennslii pactBop. Ilepecbiennsii pactBop. PacTtBopuMocCTs.

lIpaxmuueckas yacms. lIpUroTOBIEHHE pPACTBOPOB U3  JKHUAKOIO
CTEKJIa

«Heoprannueckuii Jiec — 3araJilouyHbId U PEKPACHBIN.

Tema 7.2. Kpucrauibl.

Kpucrannuzanusa u3 nepechllieHHbIX PaCTBOPOB.

Illpakmuueckas uyacmo. BelpalluBaHHE MOHOKPUCTAJUIOB U3 HACBIIIEHHOTO
pacTBopa.

[Tomy4yaem u prucyem KpUCTaLIbl pa3HOU POPMBI.

Tema 7.3. LI1é104u ¥ KUCITOTHI.

PactBoper mienoueit u kuciaor. Boma B ¢usmke, XUMUM W OHOJIOTHH.
[IpupoiHBIE OCMOTHUYECKUE SABJICHHUS.

Ilpakmuueckass wacmo. YCTpaHEHHE KECTKOCTA  BOABL.  DJEKTPOJIMTHI.
Junccomuanusi.

Tema 7.4. Coun.

Mmuoroo6pasue coseii. Conmu BOKpyT Hac, ux peakiuu. Kpacora xumudeckux
pEaKIuu.

Ilpakmuueckas wacms. Kpucraimmsanuus conen U3 KEIaTUHOBBIX TUIEHOK.

Paznen 8. Xumus Bokpyr Hac. [Ipa3aunynas xumus.

[TpuHune! nefcTBUs PeiiepBepKOB, XUMUUECKUX 3MEH, IPaKOHOB, XJIOMYIIEK.

Ilpakmuueckas wacmo. XUMHUYECKUE 3ME€U U JpaKOHBI. DOKYCHI, OCHOBAaHHbIE
Ha W3MEHEHHMM I[BETA pPAcTBOpPA MPU XUMHUUECKOM peakiuu. PeliepBepku. MbUlbHBIE
y3bIPH, O YEM OHU MOTYT paccKa3aTh?


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

Paznen 9. MeTassibl 1 MX COeIMHEHUS.

Tema 9.1. MeTa/sIbl U UX COCIMHEHUS] — CTOMKHE U AKTHBHbIE, TBEP/bIE H
MATKHE, IPAroueHHbIe.

Metanner B Tabnuue MennaeneeBa. CTpoeHne aTomMa Ha MpUMEpe aToma
MeTala.

Ilpakmuueckasn yacms. DU3NYECKUE U XUMHUYECKHE CBOMCTBA METAJLJIOB.

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

CBolicTBa, CTPOEHHUE ATOMA.

Ilpakxmuuecxas yacms. OnbITH ¢ Sn 1 Al.

Tema 9.3. MeTa/uibl H000YHBIX IPYIIIL.

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

Ilpaxmuueckas wacms. Kakue metamibl ecTh B jamiie Hakanuanus (W, Mo,
N). Hparomnennsie wmetayisl. Boimenenue Au u  Ag. «KaccueB mypryp».
BripamuBanue MoHokpuctaimioB Cu. «lepeBbsi» [Tapanensca u FOnutepa.

Paszgea 10. dnexkTpoxummusi.

Tema 10.1. 'anbBaHUYeCKHE 3JIEMEHTHI.

Uctopust otkpeitus. [lonsitue o rampBanuke. CocTaB M MPUHIUIIBI PaOOTHI
raJbBaHUYECKUX AIIEMEHTOB.

llpakmuueckas uwacmo. U3yyeHune coctaBa W NpUHIUIA padOThl Pa3IMYHBIX
AJIEMEHTOB NMUTAHUS.

Tema 10.2. YcrpoiicTBO 0aTapeiiku.

Pa3znoxenue BoAbl HA BOJOPO U KUCTIOPO/I.

Ilpakmuuecxas yacms. ONBITHI C OaTapeHKaMH.

Tema 10.3. Koppo3ust MeTa/L10B. 3a1IUTa OT KOPPO3UM.

[IpyuuuHBI U TOCIEACTBUSL KOPPO3UU METAILIOB. 3allUTa OT KOPPO3HH.

Ilpaxmuueckas wacms. ONBITH IO U3YYEHHUIO KOPPO3UU METAILIOB U 3aIlUThHI
OT HeEE.

Pasnen 11. Kese3zo. CBoiicTBa xeqe3a.

Tema 11.1. OcobeHHOCTH KeJIe3a U COeAMHEHNH xkese3a. MarneTusm.

Kenesnpiin Bek. XKene3o Bokpyr Hac. Crenenu okucieHus xenesa. [lonsTue
MarHeTusMma.

Ilpakmuueckas ywacms. KauecTBEHHBIE pEaKIIMM HA UOHBI kele3a. [lomyuenue
nupodopHOro xenesa. OnbITh, IEMOHCTPUPYIOIINE MAarHETHU3M.

Tema 11.2. Peakuuu coeTuHeHUH Kejie3a. XUMHUYECKas pajayra.

Oco0eHHOCTH COeTMHEHUI JKeTie3a U UX PeaKITuil.

Ilpaxmuueckass wacms. ONBITBI TIO TOJYYEHUIO PA3HOLBETHBIX COCAMHEHUUN
xKeesa.

Xumudeckas pajayra u XuMu4deckuit ceetodop.

Pa3nen 12. Hemeranisbl.

Tema 12.1. Cepa u ¢pocdop — THUNIHYHBIE NPEICTABUTEH HEMETAJIOB.

Coenunenus S u P. Xumuueckue cBoiicTBa coeiuHeHui S u P. Amorponus.

OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COEIMHEHMM cepbl U (pocdopa.

Ilpakmuueckas  uacmo. DeriepBepKA  Kak pumMep TUITUYHOHU
OKHUCJIUTEIbHO- BOCCTAHOBUTEJILHON PEaKIIUU.



Tema 12.2. I'asiorenbl. CxoacTBa U pa3jinyms.

Hctopust OTKPBITHSI HEKOTOPBIX TAJIOT€HOB. ['aJIOre€HbI — OMAacHbBIE U TIOJIE3HBIE.
UYem nmaxHet Mope? 3aueM opraHusmy moa?

IIpakxmuueckas yacmo. ONBITHI IO TOJIYYEHUIO TAJIOTEHOB.

Tema 12.3. OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHbIC peaKUUu B ObITY U B
aadoparopun. OBP.

Ilpaxmuueckas yacmo. BriBeieHHUE MSITEH U MOJIYYEHUE KPACOK. XUMHUECKUE
BYJIKAHBI.

Paznen 13. I'eHeTHYecKasi CBSI3b HEOPTaHUYECKUX COeTUHEHMI.

Tema 13.1. MHoroo0pa3ue HeOPraHMU4eCKHX XHMHYECKHX BelIeCTB H
peakumi.

Kospua JInseranra.

Ilpaxmuueckas ywacmo. IIpoBeeHue CIOXKHOM 1EMU XUMUYECKUX PEAKIUN TSt
noxyuyeHus kozen JIuzeranra.

Tema 13.2. Oxcuabl MeTA/UIOB U HEMETAJLJIOB.

Heoprannueckuii cunTes. ['eHeTnueckas CBsi3b HEOPTaHUYECKUX COCTMHEHUN.

Ilpakmuueckas wacmo. [1olygyeHre U CBOWCTBA OKCHUJIOB.

Paznen 14. MHoroo0pasue opranHm4ecKuX COeJMHEHHUIA.

Tema 14.1. MHoroo0pa3sue coeqMHeHHi yriiepojaa.

Hedr1b, HEedTsaHbIE nEHKU. Pa3zpyiienne mi€Hok. [IoBepXHOCTHOE HATSKEHUE.
Bomnpock! 3arpsizHeHns OKpyXKarolieil Cpebl.

llpakmuueckas yacms. OnpeneneHue raJoreHonpoOru3BOIHbIX.

['openne caxapa. [IpogyKTsl nuTaHUS.

Tema 14.2. Mowiue Bemecrsa.

Mpeuta. CuHTETHUECKHE MOIOIIHE BENIECTBA.

Ilpakmuuecxas paboma. VI3rotoBieHne Mblia.

Tema 14.3. KpaxmaJ u riiokosa.

Crpoenue, cocraB, wucnojb3oBaHue. lIBetHwsie peakuuu. OnpeneneHue
riroko3el. CepebpeHue.

IIpaxmuueckas uacmob. KauecTBEHHBIE pEAKIIUHA HA KpaxMaJ U TITI0KO3Y.

Tema 14.4. Opranuyeckue BelecTBa B IPUpo/IeE.

benku, KUPBI, YIJIEBOABI, (EPMEHTHI, TOPMOHBI, BUTAMHHBI U
MPOAYKTHI UX MPEBPAILICHUI.

Ilpaxmuueckas yacmo. IIpocThie ONBITHI C OPraHUYECKUMH BEIIECTBAMM.

Pa3gen 15. AHAJIN3 U OYHCTKA.

NHukaTopsl U3 IPUPOIHEIX MaTepranoB. CriocoObl pa3IMueHUs COJICH.

IIpaxmuueckas yacmo. [IpUroToBJICHNEe WHIUKATOPOB W3 MPUPOJTHOTO
CBIPbSI.

XpomaTorpadus U IKCTpakuusa. AHAIU3 CMECH COJIEH.

Pazgen 16. IloaroroBka mcciieq0BaTeIbCKONM padoOTbl M y4acTHe B
KOH(epeHunu.

Tema 16.1. Bb100p TeMBbI 1 NOATOTOBKA HCCIEA0BATEIbCKOI Pa0doThI.

O06006mmenne nporaeHHoro Matepuana. Beioop Tembl. Llenu u 3agaum paboThl,
sTansl paboThl Haa Hel. OCOOEHHOCTH UCTONIb30BaHusl HTEepHET.

Ipaxmuueckas uacmo. Ilouck u padbota ¢ TUTEPATypPOH MO TEME.



Tema 16.2. ITocTaHOBKA 3KCIIEPUMEHTA.

Mecto u POJIb JSKCIICPUMCHTA B HCCHCHOB&TCHLCKOﬁ pa60Te. BI)IBOI[I)I 110

pabore.

IIpakmuueckas yacms. IIpoBeneHnE HKCIIEPUMEHTA U aHAJIU3 €T0 PE3YJIbTATOB.

Tema 16.3. YuacTue B KOH(epeHIHH.
[ToaroToBka qoKIa/1a U MPE3CHTALIUU.

Ilpakmuuecxas yacms. Yuactue B koH(pepenmmn «I[IOMCK», obcyxmenue

PE3yNbTaTOB KOHPEPESHITNHN M BBICTYIUICHUH 00yJarOIIUXCS.
Pa3znen 17. UTorosoe 3ansitue.

Hrorosas nuarnoctuka. [lonBeaeHue uToroB paboThl 3a yueOHbIN roj. Beidop

HHINBUAYAJIBHBIX TEM IJIA U3YUYCHUA JICTOM.

1.4. Ilnanupyembie pe3yabTaThl
IIporpamma
o0ecrieynBaeT JOCTHKEHHUE CICAYIOIIHUX Pe3yJbTaTOB OCBOCHUHU
NPOrpaMMbl J0NOJHUTEIBHOI0 00pa30BaHNSA:

JIMYHOCTHBIE:
1 chopMupPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUYEHUIO, TOTOBHOCTh U
CIIOCOOHOCTH, OOYYAIOIMIUXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIUU K OOYYEHUIO U MO3HAHHUIO, BEIOOPY MalIbHEHIIEro 00pa3oBaHus Ha
0a3e OpUEHTUPOBKHU B MHpE Mpodecchil U mpodhecCUuOHANbHBIX MPEAIOYTEHUN,
OCO3HAaHHOMY ITOCTPOCHHUIO WHIWBUIYAILHONW 00pa30BaTEIHbHONW TPACKTOPHUH C
y4ETOM YCTOMUHBBIX TTO3HABATEIIbHBIX HHTEPECOB;
] copMHUPOBAaHHOCTh  IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTHKH;
] copMHUPOBAaHHOCTh KOMMYHHUKATHBHOM KOMIICTEHTHOCTH B OOINEHUU U
COTPYIHMYECTBE CO CBEPCTHHKAMH, CTapIIMMH W  MJIQIIIMMH, B
o0pa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4YEeOHO- UCCIeA0BATEIbCKOM,
TBOPYECKOW M IPYTUX BUAAX JACATEITHHOCTH;
[] yMeHHe SCHO, TOYHO, TI'PaMOTHO U3JlaraTb CBOHM MBICIM B YCTHOHW H
MUCHbMEHHON pEeYM, TOHUMATh CMBIC] ITIOCTABJICHHOM 3aJlaud, BBICTPAMBATh
apryMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;
] mpeacTaBieHHME O XUMHYECKOM Hayke Kak cdepe UeIoBEYECKOM
NesATeNbHOCTH, 00 JTamax e pa3BuTHI, O ©¢ 3HAYUMOCTH [
Pa3BUTHS [IUBUIN3AIINH;
[} KpUTUYHOCTH MBIIIUICHUSI, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBaHUS, OTINYATH TUIIOTE3Y OT (haKTa;
] KpeaTUBHOCTHh MBIIUICHHS, WHUIIMATHBA, HAXOIYMBOCTb, aKTUBHOCTH IIPH
PEIICHUH SKCTICPUMEHTAIBHBIX M PACUCTHBIX 3a/1ad;

[] ymeHue KOHTPOJIMPOBATh IPOLECC " pe3yabpTaT yueOHOU

HCCIIEIOBATENbCKOM IEATEIbHOCTH;
[] crmocoOHOCTh K HMOIMOHAIBHOMY BOCIHPHUSATHIO XUMHUYECKUX OOBEKTOB,
3a7a4, pEIIEHUN, PACCYKICHUN.



MeranpeaMeTHbie:
[] ymeHHe caMOCTOSITENbHO IJIAHUPOBATh aJIbTEPHATUBHBIE IyTH JOCTHXKEHUS
1eNei, OCO3HAHHO BBHIOMpaTh Hambosnee >PQPEKTUBHBIE CIMOCOOBI PEIICHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;
[l ymMeHHe OCyIIECTBISATH KOHTPOJIb MO PE3yJbTaTy U MO CIOCO0Y EeHCTBUS Ha
YpOBHE TPOU3BOJIHHOIO BHUMAHUS M BHOCUTH HEOOXOAMMbIE KOPPEKTUBBI;

[J yMeHHe aJeKBaTHO OIEHMBATh MPABWIBHOCTh WJIM  OUIMOOYHOCTH
BBITIOJIHCHHSI y9eOHOU 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBCHHBIC
BO3MOKHOCTH €€ PELICHUS;

[J OcO3HAHHOE BIAJICHUE JIOTMUECKUMH JIEUCTBUSAMH OMNPENEICHUS MOHITHH,
00001IeHNs, YCTAHOBJCHHUS  aHAJOTWH, KiIaccU(PWKalMi Ha  OCHOBE
CaMOCTOSATENILHOTO  BBIOOpPAa OCHOBAaHMM W  KPUTEPUEB, YCTAHOBIICHUS
POJOBUAOBBIX CBS3EN;

[J yMeHuE yCTaHaBIMBaTh MPUYHHHO-CIEICTBEHHBIE  CBA3U;  CTPOUTH
JIOTUYECKOE PACCYKICHHE, YMO3aKIoueHne (MHAYKTUBHOE, JETYKTUBHOE U TIO
aQHAJIOTUH) U BBIBO/IBI;

[J ymeHue  co3aaBaTh, TPUMEHSATH UM MPeoOpPa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA, MOJEIM U CXEMbl JUIsl PEIICHUS Y4YeOHBIX U
MO3HABATEJIbHBIX 33/1a4;

[J yMeHuE OpraHu30BbIBATH Yyuye€OHOE COTPYIHHYECTBO M COBMECTHYIO
JEeSATENBHOCTh C YUUTEJIEM U CBEPCTHUKAMU: ONPEACINIATH LEJIH, paclpeaesieHue
GyHKIMIA ¥ poJiel yYaCTHUKOB, B3aUMOJICUCTBUE U OOIUE CIIOCOOBI pabOTHI;
yMeHue paboTaTh B TpyNIe: HaxXOAWUTh OOINee pelieHne U paspeniaTh
KOH(DJIUKTHI HA OCHOBE COTJIACOBAHUS TO3WIIMNA M y4€Ta WHTEPECOB; CIYIIATh
napTHEPa; GopMyIUpOBaTh, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHUE;

[ chopmupoBaHHOCTH Y4eOHOM 1 OOIIENONb30BATENbCKON KOMIIETEHTHOCTU B
obnactu UCIIOJIb30BaHUsA uH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX
texHosoruit (MK T-koMIeTeHTHOCTH);

[ mepBOHAYabHBIE MPEACTABICHUSA 00 HACIX M O METOJax XMMHUHU Kak 00
YHUBEPCAIHHOM $SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJCIUPOBAHUS SIBJICHUN
Y MPOLECCOB;

[J ymMeHue BUJIETh XUMHUUYECKYIO 3a/1auy B KOHTEKCTE MPOOJEMHON CUTyallUH B
JIPYTUX AUCHUIUIMHAX, B OKPYKAIOIIECH XKU3HH;

[J yMeHuEe HaXOJuTh B Pa3IMUHBIX UCTOYHUKAX MHGOPMAIIUIO, HEOOXOIUMYIO
JUTSL PEIICHUS] XUMUYECKUX TPOoOJIeM, U TIPEICTABIATh €€ B TIOHITHOU (opMme;
MPUHUMATh PEIICHHE B yCIOBUAX HEMONHOW W M30BITOYHOW, TOYHOU U
BEPOSITHOCTHON MH(MOPMAIIHH;

[J yMeHUE TOHUMATh M HCMOJb30BATh XUMHUUYECKUE CPEACTBA HArJISIHOCTH
(Monenu, YEPTEXKH, CXEMBI U ap.) TUTS WJUTKOCTPALINH,
HMHTEpIIpeTaliy, apryMEHTaIlUH;

[J yMeHue BBIIBUTATh TUIIOTE3bl MPU PEIICHUH Y4YEOHBIX 3a7a4 U TMOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

] yMeHUEe MPUMEHATh UHAYKTUBHBIE U JI€TyKTUBHBIE CIIOCOOBI PacCyKICHUH,
BUJIETh PA3JIMYHbIE CTPATETUN PELIEHUS 3a/aY;



| IOHUMaHUE CyYIIHOCTH  AJITOPUTMHUYCCKUX HpCI[HI/IcaHI/Iﬁ n YMCHHUC
I[GﬁCTBOB&TL B COOTBCTCTBHHU C IMPCAJIOKCHHBIM aJIT'OPUTMOM;

[ YMCHHUC CaMOCTOATCIIbHO CTABUTH LCJIH, BI)I6I/IpaTI) N CO30aBaThb aJI'OPHUTMBI
JJI1 pCIICHUA y‘{€6HI)IX XUMHNYCCKHUX HpO6JI€M;

[ YMCHHUC IINIAHUPOBATHL U OCYIICCTBILATL ACATCIIbBHOCTL, HAIIPABJICHHYIO Ha
PCHICHUC 3a4a1 UCCIICAOBATCIIbCKOT'O XapaKTEpa.

IIpeaMeTHbIE:
[ ymenue paboTaTh ¢ XUMUYECKUM TEKCTOM (CTPYKTYpPHPOBAHHE, U3BICUCHHE
HeoOXoauMor WHGOpPMAIMN), TOYHO W TPAMOTHO BBIPAXKaThb CBOM MBICIH B
YCTHON M MUCHBMEHHOW pEeYH, IPUMECHSS XUMHUYECKYI0 TEPMHUHOJIOTHUIO W
CUMBOJIMKY, WCIOJB30BaTh  pa3jMuYHbIC  S3BIKK  XWMHHU (CIIOBECHBIMH,
CUMBOJIMYCCKUH, Tpaduyeckuii), OOOCHOBBIBATh CYKICHHUS, IPOBOIUTH
KJIAaCCU(UKAIINIO, JOKA3bIBATh XUMHUUECKHE YTBEPKICHHS,
[] BmageHre 0a30BBIM TIOHATUHHBIM almapaTroM: HMETh NPEJCTaBICHHE O
XMMHYECKOM JJICMEHTE, BIIQJICHHEC CHMBOJBHBIM S3BIKOM XHMHH, 3HAHHE
XUMHYECKUX (hopMy;
[] yMEeHHE BBINIOJHATH pacyeTHBIC MpeoOpa3oBaHus (HOPMYII, HMPUMEHATH HX
JUTS pelIeHHs YIeOHBIX XMMHYCCKHX 33J1a4 M 337124, BOZHUKAIOIINX B CMEKHBIX
y4eOHBIX MPEAMETAX;
[] yMEHHE TI0JIb30BATbCS XUMHUYSCKUMH (OPMYJIaMA U CaMOCTOSITEIILHO
COCTaBIIAITh  (OPMYJIBI 3aBUCHMOCTEH MEXAYy BEJIMYMHAMH Ha OCHOBE
000011IeHNs YACTHBIX CITy4YaeB U IKCIIEPUMEHTA;
(] ymMeHWe pemarh 3aJa4yd 10 ypaBHEHUSM U (opMysiaM, TPHUMCHSTH
MOJIyYeHHBIC yYMEHHS IS peHIeHWS 3aJad W3 XHMHH, CMEXKHBIX
MPEIMETOB, MPAKTUKH;

] oBmazeHue CUCTEMON (YHKIIMOHAJIBHBIX TMOHATUN, (DYHKIIMOHAIBEHBIM
S3BIKOM W CHMBOJIUKOM, YMEHHE CTPOUTH TpadUKH 3aBUCUMOCTH BEIWYHH,
OMHUCHIBATH HX CBOWCTBA, MCIOJB30BaTh (PYHKIMOHAIBHO-TpadUuecKre
MPEJICTABICHUST i1 ONWCAHUS W  aHajdu3a XUMHUYECKMX 3a7Jady u
pEAIbHBIX 3aBUCUMOCTEN;

[] oBmaieHWe  OCHOBHBIMH  CIIOCOOAMHM  TPEJICTaBICHUA W aHaIW3a
CTaTUCTUYECKUX JaHHBIX; YMEHHUE MPOTHO3UPOBATH OTKPBITHE HOBBIX BEILIECTB;
[] yMEHHME TPUMEHATh HM3YYCHHBIE IOHATHUSA, PE3YJbTaThl W METOABI IIpU
pELICHUM 3aJad W3 Pa3IuyHbIX pPa3lelioB Kypca, B TOM 4YHUCIE 3a7ad, He
CBOJISIIIIMXCS K HETIOCPEICTBEHHOMY IPUMEHEHHIO U3BECTHBIX aJIrOPUTMOB.

Paznen 2. KoMnieke OpraHn3anoOHHO-NeAArOrM4eCKUuX yCJI0BU



2.1. ®opmbI aTTECTAIIUN

- (popmbl oTCIICKMBAHUSA U PUKCAIMU Pe3yJIbTATOB:

B mpouecce o0ydeHMs] OCYHIECTBIISETCS KOHTPOJIb 33 YPOBHEM 3HAHUM U
YMEHUH 00y4aroImuxcsl. 3HaHUS M YMEHUS IPOBEPSIIOTCS MOCPENCTBOM BBIIOIHEHUS
OOy4arolMMUCS TPAKTUYECKUX padOT B XUMHUYECKOW J1abopaTOpHH, MOArOTOBKU
CaMOCTOSITENIBHBIX HCCIIEIOBATENIbCKUX PA0OT. YPOBEHb YCBOECHMS INPOTrPAMMHOIO
MaTepuana OIpenessieTcsl MO pe3yJibTaTaM BBINOJIHEHMs MpakThdeckux paodor. C
KaKIbIM peOEHKOM OTpabaThIBalOTCS HaubOojiee CIOXKHBbIE SKCIIEPUMEHTHI, 3/eCh
HE00X0JMMO BHUMATEIbHOE, YYTKOE M J0OPOE OTHOLIEHUE K KaKaoMy. BeiOupaercs
auddepeHIUPOBAaHHBIN TOIX0J K 00ydJaromemycsi, BCE yIayd MOOMIPSIOTCS, BCE
HEJOYEeThl TAaKTUYHO U MSTKO HUCHpaBiaoTcs. KoHTpomupyeTcss KayecTBO
BBITIOJTHEHHSI PAKTUYECKUX PabOT 0 BCEM pas3fieliaM.

B TedeHne yweOHOro roaa oOydaroIIMecs YYacTBYIOT B XHMHYECKHX
OJIMMIIMAJAX U KOH(EpEeHLIUsX.

®dopmamMi TOJBEACHHUSI UTOrOB pPabOThl MOTYT OBITh: OTKPBITHIE 3aHSTHS,
TBOpUECKas 3alll1UTa, CAMOOILIEHKA, KOJUIEKTUBHOE OOCYKIEHHUE U Jp.

HToroBas olieHKa OCyIIECTBISETCS B (pOpME JEMOHCTPALMHU JTyUlIINX paboT Ha
3aHATUAX KpYyKKa Nepel OAHOKIACCHUKAMU U poauteiasmu. Jlydmume paboThl
OTMEYAIOTCs TPaMOTaMU, IUIIJIOMaMH, OJapKaMH.

- ¢opMBbI NpeABbSIBIICHUS U IEMOHCTPALMU Pe3yJIbTATOB:

[] BXODHOW KOHTPOJb — MPOBOJUTCS B Haydane OOy4YEHHS, OMPEAeIsieT YpOBEHBb
3HaHUM pebeHKa (codece1oBaHNe ¢ O0YJaIOIUMUCS B Havajle rojia);
[] Texymui KOHTPOJIb — TIPOBOAMTCA Ha KaXKIOM 3aHITHU: aKIEHTUPOBAaHUE
BHUMaHMsI, MIPOCMOTpP pabdoT;
[] IpoMeXyTOUHBIM KOHTPOJIb — MPOBOJAUTCS 1O OKOHYAHWU M3YUYEHUS OTAEIbHBIX
TeM: JUJIAKTUYECKHE UTPBI, TECTOBBIC 3aaHUsI, BUKTOPHUHBI.
[] UTOroBBIM KOHTPOJb — TPOBOAUTCA B KOHIIE Yy4ye€OHOro roja, OMNpeAeIseT
YpOBEHb  OCBOEHHUS  NIporpamMmbl  (3alUTa  UCCIIENOBATENIbCKOW  paloTHhl,
cobOeceroBaHUE B KOHIIE T0J1a).
B nporpamme ucnonb3yercs rulkas peMTHHroBas CHCTEMa OILICHKH JOCTHKEHUN
0OyyaroIuxcsl 1o ONpeIeICHHBIM KPUTEPHUSIM:
— BBITIOJTHEHHE OTNPEAETEHHOTO KOITNYECTBA MPAKTHUECKUX PadOT, KOTAa Kaxmaast
MpaKTHIeckast paboTa OLlEHUBACTCS ONPEACTICHHBIM KOJTHYECTBOM OaJlIOB;
- MIOJIBE/ICHUE UTOTOB B KOHIIE KAXKJIOTO MOJIYTroaus (sSSHBapb, Maii),
- CHCTEMa HarpKIACHHS M TOOIIPEHHUS 00yUYaIoIuXCs, TydIrne o0yJaroniecs,
HaOpaBIIve HauMOOJbIIEE KOJUYECTBO OaIOB, HArpaKJAlOTCs TIpaMOTaMU MU
pHU3aMu;
— OpraHM3alusi KOHTPOJIS 3HAHUW MPOUCXOAUT HA OCHOBE caMmopediieKkcuu
oOydJaromierocs.

Pedrnekcus momoraer onpenenuTh CTENeHb JTOCTHKEHUSI TOCTABICHHON IEeNH,
MPUYUHBI UX JOCTHKEHUS WIM HA00OpOT, NEHCTBEHHOCTh T€X WJIM UHBIX CIIOCOOOB U
METOJIOB, a TAKXKE MPOBECTH CAMOOILICHKY.

2.2. OueHoOYHbIE MATEPHUAJIBI



[Ipu oueHuBaHMM YYEOHBIX MAOCTHDKEHHUN YYallUXCSl MO JOIMOJHUTEIbHON
o0mieoOpa3oBareabHONM  OOIIEpa3BUBAOLICH NporpamMme «XHMHUS B OIBITAX»»
UCIIOJIb3YIOTCS:

[l JlmarHocTMKa  YCBOEHHMS  MaTepuana, B  Ipouecce  Oo0ydeHus 1O
o011eo0pa3oBareabHON 001Iepa3BUBAIOLIEH TPOrpaMMe «XUMHUS B OIBITAX.

[l MupuBuayanbHast KapTa yyeTa pe3ysbTaToB UHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH.
[l WudopmanmoHHas KapTa yyeTa pe3yJbTaToB OOY4YalOIIMXCS Yy4yacTHS B
MEPONPUATHSIX PA3HOTO YPOBHS.

OueHouHblE MaTepuaiabl NPOrpaMMbl pa3pabOTaHbl C y4eTOM TpeOOBaHUN K
CTapTOBOMY YPOBHIO OCBOEHHS Y4E€OHOTO MaTepuaia.

O:xuaemble pe3yJibTaThl:

® [0JyyaT IIPEJICTaBICHHE O CTPOEHMUM aTOMa, HOHAX M MOJEKyJaX, O
KJacCU(pUKAMM HEOPTaHMYECKNX COCAMHEHUN Ha KUCIIOTHI, OCHOBAHMS U COJIH,
00 aHaJM3€ U CUHTE3E;

e [puoOpETyT OCHOBHBIE HABBIKH IMPAKTUYECKOW pabOThl B jabopaTopuu, OyayT
BBITIOJTHSATH MPOCTEUIITNE TAOOPaTOPHBIE ONEPAIIHH;

® NPOSIBIAT MHTEPEC K COBPEMEHHBIM IMpOOJIEeMaM XUMHUHU M K HCCIIEIOBATEIbCKON
paboTe B 3TOM Hay4YHOI 00J1acTH;

e chOpMHUPYIOT MIPEICTABICHUE O KPACOTE XUMUUYECKOTO SKCIIEPUMEHTA;

® Da3OBBIOT YYBCTBO OTBETCTBEHHOCTH TPH  BBIMIOJHEHUH  XUMHUYECKOTO
HKCIIEPUMEHTA

® CHCTEeMAaTH3MPYIOT CBOM 3HaHHS B 00JaCTH XUMHUHU, CO3JAAYT HEOOX0AUMYIO 0azy
U1 Tiepexo/ia K yriayO0nEHHOMY W3YYEHHIO OTACNIbHBIX Pa3iesioB XUMUU;

e 0 OoyayT YMETb CaMOCTOSITEJIbHO TMPOBOJUTH 3KCIEPUMEHTHI U
BECTH UCCJIEA0BATEILCKYIO paboTy B 1abopaTtopuu;

® OCO3HAIOT €IMHCTBO MAaTEPHUAIBHOIO MHpPAa HA OCHOBE XMMHUYECKOrO MOAXOAa K

CTPOEHHUIO BEIIECTBA;

OCBOSIT IKOJIOTUYECKUE aCIEKThl BIUSHUS XUMUU Ha MIOBCEAHEBHYIO KU3Hb;

npUOOpETYT MOTUBALIMIO HA JAJIbHENIIIee N3YyUeHHE €CTECTBEHHBIX HAYK;

Hay4yaTcs CaMOCTOSITENIbHO paboTaTh CO CIEMATIbHON XUMUYECKOU JINTEepaTypoil;

NpUOOPETYT HABBIKU TIOJTOTOBKH JIOKJIAJ0B U BBICTYIUIEHUH Ha KOH(EpEHIHIX.

Kpurtepun ypoBHsI 0CBOCHUSI y4eOHOr0 MaTepuaJa:
e - BBICOKHMiI YpPOBeHb — OOYyYaroUIMii OCBOMJI NMPAKTUYECKH BeCh OOBEM 3HAHMMI
100-79%, npeaycMOTpEHHBIX TPOTrPAMMOI 38 KOHKPETHBIN MEPUOI;
o - CpeIHMil YPOBeHb — y oOydaroumx o0bEM yCBOCHHBIX 3HaHMU coctaBiiser 80-
50%;
e - HU3KHUH ypoBeHb — oOyuaromuiics oBianen meHee yeM 50% oObéma 3HAHUM,
IPEeIyCMOTPEHHBIX MPOTPAMMOM.



2.3. Yci0BuA peau3aluy NporpaMmsl

MarepuanbHO-TeXHHYeCKHe ycjaoBus. [t >ddexTuBHON  peanuzanuun
IporpaMmbl HEOOXOAMMAa MaTepUaIbHO-TEXHUYECKas 0a3a:

1. VYueOublii kaOuHeT, cooTBeTCTBytoUMH  TpeboBanusm: -CanlluH
24.4.3172-14 «CaHuTapHO-3MUAEMHUOJIOTUYECKHE TpeOOBaHUS K YCTPOWCTBY,
COJIEpKAHUIO W OpraHU3alMK pexuMa paboThl 00pa30BaATENbHBIX OpraHU3alUN
JIOTIOJTHUTENBHOTO 00pa3oBaHusi Jnetei» (temmeparypa 18-21 rpagyc Llenbcus;
BJIQXXHOCTh BO3ayxa B mpezenax 40-60 %, meOenb, COOTBETCTBYIOMIAs BO3PACTHBIM
ocobeHHOCTsM neteit 14-16 net); st peanusanuu nporpaMmbl

] O0opynoBaHuE U MaTepUabL:
[] xommbroTEp;
[l MeauarpoexTop.
[] craHgapTHBI HAOOp XMMHUYECKHUX PEAKTUBOB (KUCIIOTHI, IIEIOYU, OKCUIBI,
COJIN);
U3MEpUTEIIbHbIE TPUOOPHI;
CTEKJISIHHAS U (hapdopoBas mocyna;
METAJUINYECKUE IITATUBBI;
HarpeBaTesIbHbIC TPUOOPHI;
BECHI;
MUKPOCKOIL.

B kadecTBe AMIAKTUUECKUX MATEpUAJIOB MCIOJB3YIOTCS HarJsiHbIE TOCOOMS:
TalbauIla PaCTBOPUMOCTH U nepuoanueckas taomuna J[. Y. MengeneeBa; KoJIEKIIMU
MOJIE3HBIX MCKOIAEMBIX, MOYB, HEPTH, IIKaJIa TBEPJOCTH U T.II.

B kauectBe METOAMYECKMX  MAaTEpPUAIOB MPUMEHSIOTCA  Pa3JIMYHbIE
nyonukanuu no xumuu (cM. Cnucok nuTepaTypshl), METOAMYECKUX pa3padOTOK H
IJIAHOB KOHCIIEKTOB 3aHSTUW;, METOAWYECKHX YKa3aHUW M PEKOMEHIAUHUN K
MPAKTUYECKUM 3aHATHSIM.

NudopmanuonHoe obecneyeHne: METOAMUECKUE pa3pabOTKU IO  BCEM
TEMaM, CLEHApUU TMPOBEACHUS MEPONPUATHNA, WHTEPHET-UCTOUYHHUKH, CXEMBI,
ONPOCHBIE U TEXHOJOTUYECKHE KapTBHI.

KanpoBoe  obOecneuenue.  JlomosHUTENBHYIO  00IIE00pa30BATEIBHYIO
oOIIepa3BUBAIOIIYI0 TMPOTPAMMy «3aHMMATENbHAS XUMUS» PEANTU3yeT YUUTEINb
XUMUHU.

2.4. Meroagnueckne MaTepuaJIbl

Metonuka o0yyeHus MpearosaraeT JOCTYNMHOCTh M3JlaraeMoil uHGOopMaiiu
JUTSL BO3pacTa 00y4aroluXxcsi, YTO IOCTUTAETCS 32 CUET HATJISAHOCTH U HEPa3pbIBHOU
CBA3M C TMPAKTUYECKUMHU  3aHATUAMH.  DOpMbl  3aHATHM  ONpPEHENsIOTCS
HaIpaBJIECHHOCTSIMU TIporpamMmbl U €€ ocoOeHHocTsAMU. [IporpamMma BKIIIOYaeT Kak
TEOPETHUYECKHE W TMPAKTHUECKUE 3aHsATHUS B Yy4yeOHbIX KaOuHETax, TaKk W
AKCKYpPCHOHHBIE BBIXO/Ibl HA TEPPUTOPHUIO YUPEKIEHUS U CBOEH MECTHOCTH.

@®opmbl  opraHu3anuM  y4eOHoro 3anHsaTHs. [lomaya TeopeTHueckoro
MaTepuajga  OCyUlecTBiseTcs B (QopMe  MpOBENEHUS  TPAAMLIMOHHBIX U
KOMOMHHPOBAHHBIX 3aHATUH, JEKIUI C OJHOBPEMEHHBIM IMOKAa30M HWJUTIOCTpAIHil,
BHUJIEOMATEPHAIIOB,  MPE3CHTALMM,  JIEMOHCTpPAlMOHHbIX  onbITOB.  [logaua
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MPAKTUYECKOr0 MaTepHajia OCyIIeCTBIsIeTCS B (opMe MHIUBUAYATbHO-TPYIIOBBIX
CaMOCTOSITENIbHBIX pa0bOT, IPAKTUUECKUX 3aHATHI.

Jna  [mocTrKeHHMs LenM M 3a4ad4  IporpaMMbl  [IPEIYCMAaTpUBAIOTCS
COBPEMEHHBIE MeAarornyeckue 1 UH(POpMallMOHHbIE TEXHOIOTHH:

. UTPOBBIE TEXHOJIOTUU;
. POEKTHAs! TEXHOJIOT U,

. TEXHOJIOTUSI MPOOJIIEMHOTO 00YUECHUS;

. 3I0pOBBECcOEperaronue TEXHOJIOTHH;

. HUKT-TexHonoruu;

. TEXHOJIOTHUS Pa3BUTHSI KPUTUUECKOTO MBIIIIJICHHS;
. TEXHOJIOTHSI Pa3BUBAIOIIETO O0yUEHNUS;

. TPYIIOBBIE TEXHOJIOTHH;

. TEXHOJIOTHH YPOBHEBOU nU(depeHIanuu.

B mnepuon oOydenus nans mpoBedeHUs 00pa30BaTENIbHOM JAESITENbHOCTU

WCITOJIB3YIOTCS CJIEIYIOLINE METO/BL:

OOBSICHUTENbHO-UJUTIOCTPATUBHBIN  (00si3aTenbHasi TEOpEeTUYecKas YacTh,
paboTa ¢ WUTIOCTPATUBHBIMU MaTepUajIaMH, COCTABJICHUE PAKTUYECKUX 3a1aHUN );

pOOJIEMHBIH (mpoOnemMHOE W3JI0KEHHE MaTepuaiga MpU H3YYEHUU
BOIIPOCOB 3KOJIOTMM, HAYYHOM ITHKH, IPU AHAJIU3€ MEPCIEKTUBHBIX HANPAaBICHUN
pa3BUTHUS HAYKH);

NpaKkTUYECKUil (00s13aTeNbHBIE MPAKTUYECKHE pa0OTHI HA KaXKOM 3aHSATUN);

NEeATEIbHOCTHBIM  (BBEACHHE  HMHAMBUAYAJIbHBIX 3aJaHUI U
CaMOCTOSATENbHON pabOoThl C JTUTEPATYPO, ydyacTue OOy4aroIMXcs B KOH(pEepeHIUsIxX
U DKCKYPCHSIX).

MeToanueckue u TMIAKTHYECKHE MAaTEPHAJIBI:
- METOJIMYECKHE Pa3pabOTKH M0 TEMaM;

- HAJIMYME HATJISTHOTO MaTepHana;

- HAJIMYME IEMOHCTPAIMOHHOTO MaTepuarna;

- BUACODUIBMEIL;

- pa31aTOYHbBIA MaTEepUAII,

- ”H(POPMAIIMOHHBIE KAPTOUYKHU.

- TUJAKTUYECKUE KapTOYKH;
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Kanennapupliii yueOHbIi rpaguk
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becena, CobecenoBanue ¢ Y4eOHbIif Ompoc
IIPe3eHTaLus netbMu. Beognoe KaOMHeT
3aHATHE.
Becena, CobecenoBanue ¢ YueOHbIH Omnpoc
IIPe3eHTaLus netbMu. Beognoe KaOMHeT
3aHATHE.
becena, IlonsTus: aToM, Y4eOHbIit XUMHYECKUN
Mpe3eHTanus MOJIEKYJIa, KaOMHEeT JTUKTaHT
JJIEMEHT.
IIpaktuueckas IlonsTus: atom, YueOHbIi [IpakTruecko
pabota MOJIEKYJIa, KaOWHET € 3ajJ1aHne
JJIEMEHT.
Teopernuecko dusnueckue u YueOHbIi TectupoBanu
€ 3aHATHE, XUMHUYECKHE KaOMHEeT e
MIpe3eHTalus, SABJICHUSL.
JIEMOHCTPALINO
HHBIC OIIBITHI
IIpakTuueckas ®dusnueckue u YueOHbIi [IpakTruecko
pabota XUMHYECKUE KaOWHET € 3ajJ1aHne
SBJICHUSI.
Teopetnuecko Uuctele BeniectBa | YueOHBIN Tpennposou
€ 3aHATHE, U CMECH. KaOMHET HBIE
Mpe3eHTanus Paznenenne yIpaKHEHUS
CMECEH.
[IpakTnueckas Uucthsle BemiectBa | YueOHBIN [IpakTHuecko
pabota Y CMECH. KaOWHET € 3aJaHne
Pasnenenne
CMecei.
TeopeTnuecko 3aKkoH YueOHsblit Omnpoc
€ 3aHATHE, COXpaHEeHHUs KaOMHET
TIpe3eHTalus MaccChl
IIpakTrueckas 3akoH YaeOHbIit TpenupoBou
pabora COXpaHEHUs KaOWHET HbIE
Macchbl yIPpasKHEHUS
Teopernuecko ITonsTHE O YueOHbIit Tpenuposou
€ 3aHATHe, XUMHYECKOM KaOWHET HBIC
MIpe3EHTALHNA, B3aMMOJICHCTBUH yIpasKHEHUS
JIEMOHCTPALIHO BEIIECTB.
HHBIE OTIBITHI
IIpakTrueckas ITonsTHE O YueOHsIit [IpaxTHuecko
pabora XUMHUYECKOM KaOMHEeT € 33J]aHne
B3aMMOJICHCTBUH
BEIIECTB.
Teopernuecko 1 IIpuHuIb YueOHbIit
€ 3aHATHE, rpau4ecKoro KaOMHEeT TpennupoBou
IIpe3eHTaLus 0TOOpaXKEeHHUs HBIE
peaxuui YIPaXXHEHUS
Teopernyecko 1 CoBpeMeHHOE Y4aeOHbIit Y cTHBII




€ 3aHATHE, nabopaTopHOE KaOHWHET oTIpocC
TIPE3CHTAITNS 0bopyoBaHUE.
Teopernuecko CoBpeMeHHOE Y4eOHbIif TectupoBanm
€ 3aHATHE, nabopaTopHoe KaOMHEeT e
MIPE3CHTAITAS o0opyoBaHue.
TeopeTuuecko PazButue xumuu. Y4eOHbIif [IpakTruecko
€ 3aHsATHe, OnebITh JIK. KaOWHeT € 3aJlaHue
MIpe3eHTalHA, [puctnmy,
JIEMOHCTPAITHO K.-B. lleene.
HHBII OIBIT
Teopernuecko Bomopon, Y4eOHbIif Ompoc
€ 3aHATHE, KHCIIOPOJ U KaOMHEeT
IPE3EHTALUs AMMHAK.
IIpakTrueckas Bonopon, Y4eOHbIif [IpakTruecko
pabota KHCITIOPOJ] H KaOWHET € 3aJ1aHne
aMMHaK.
IIpakTrueckas Bonopon, YueOHsbIi IIpaxTHuecko
pabota KHCITIOPOJ] H KaOWHET € 3aJ1aHne
AMMHAK.
IIpakTrueckas Bonopon, YueOHsbIi IIpaxkTHuecko
pabota KHCJIOPOJ 1 KaOWHET € 3ajJ1aHne
AMMHAK.
Teopernuecko Hcropus xumuu. YueOHbIi Omnpoc
€ 3aHsATHuE, OTaIsl B KaOuHeT
Mpe3eHTanus W3YyYEHUH ra3oB U
PacTBOPOB.
Teopernuecko Hcropus xumuu. YueOHbIi TectupoBanu
€ 3aHATHE, OTarel B KaOHUHET e
Mpe3eHTanus W3YyYEHUH ra3oB U
pacTBOPOB.
TeopeTnuecko Hcrtopus xumum. YueOHblit TpennpoBou
€ 3aHATHE, OTarel B KaOHUHET HBIC
Mpe3eHTanus M3YyYEHUH ra3oB U yIpaKHEHUS
pacTBOPOB.
TeopeTnuecko HcTtopus xumum. YueOHblit [IpakTHuecko
€ 3aHsATHuE, OTarel B KaOHUHET € 3aJlaHue
Mpe3eHTanus M3YyYEHUH ra3oB U
PacTBOPOB.
Teopernuecko [HonsTus: YueOHsblit Omnpoc
€ 3aHATHE, pactBop u KaOuHeT
pe3eHTaLus pacTBOpeHME
[IpakTnueckas [onsTus: YueOHsblit [IpakTHuecko
pabora pacTBop H KaOMHEeT € 33J]aHne
pacTBOpeHwHe
Teopernuecko Kpucrannsl. YueOHbIit Tpenuposou
€ 3aHATHE, KaOMHEeT HBIE
pe3eHTaLNs yIPpasKHEHUS
IIpakTrueckas Kpucrannsl. YueOHbIit [IpaxTHuecko
pabora KaOWHeT € 3aJlaHne
TeopeTnuecko [énoun n YueOHsblit TpennpoBou
€ 3aHATHE, KHCJIOTBI. KaOMHEeT HBIE
MIpe3eHTauA, YIPaKHEHUS
JEMOHCTPALUO
HHBIE OIBITHI
[IpakTuueckas énoun u YueOHbIi [IpakTuuecko
pabora KHCJIOTBI. KaOWHeT € 3aJlaHne




IIpakTrueckas [lénoun n Y4eOHbIif IIpakTruecko
pabora KHCJIOTBI. KaOWHET € 3a/1aHne
Teopernuecko Comm. Y4eOHbIif TectupoBanm
€ 3aHATHe, KaOMHET e
IIpe3eHTanus,
JEMOHCTPALUO
HHBIE OMBITHI
IIpakTnueckas Comu. YueOHbIH TpenupoBou
pabora KaOHWHET HEIE
yIpa>KHEHUS
Teopernuecko XuMUS BOKPYT Y4eOHbIif Ompoc
€ 3aHATHE, Hac. KaOMHEeT
Mpe3eHTals IIpa3guuynas
XUMHUSL.
Teopernuecko Mertamnsl u ux YueOHbIi TpenupoBou
€ 3aHsATHE, COEIMHEHNS — KabuHeT HEIE
Ipe3eHTanus, CTOHKHUE U yIpa>KHEHUS
JEMOHCTPALUO AKTUBHBIE,
HHBIE OTIBITHI TBEpIBIE U
MSITKHE,
JparoleHHBbIE.
Teopernuecko Meranbl YueOHbIi TpenupoBou
€ 3aHATHe, OCHOBHBIX TPYIII. KaOMHEeT HBIC
MIpe3eHTalus, yIpasKHEHUS
JEMOHCTPALIUO
HHBIE OTIBITHI
IIpakTrueckas Meraibl YueOHsblit IIpaxkTHuecko
pabora OCHOBHBIX TPYIII. KaOWHET € 3aJaHne
TeopeTnuecko Mertamibt YueOHsblit TpennpoBou
€ 3aHATHE, MOOOYHBIX TPYII KaOMHET HBIE
MIpe3eHTalus, yIpaKHEHUS
JEMOHCTPALNO
HHbBIE OIBITHI
Teopernuecko I'anpBanM4eckue YueOHblit Omnpoc
€ 3aHsTHE, 3JIEMEHTHI KaOUHET
PE3CHTALNS
TeopeTnuecko YcerpoiictBo YueOHsblit Omnpoc
€ 3aHATHE, Oarapeiiku KaOWHET
MIpe3eHTalus,
JE€MOHCTPALINO
HHBIE OIBITHI
Teoperuuecko Koppo3zus YueOHbIH TpenupoBou
€ 3aHsATHE, METAaJIOB. KaOMHET HBIC
Mpe3eHTaLus 3ammra ot yIpasKHEHUS
KOppO3Uu
[IpakTnueckas Kopposus YueOHsblit TpennpoBou
pabora METaJIIOB. KaOWHEeT HEIE
3ammura oT yIpasKHEHUS
KOppO3UHu
TeopeTtnuecko OcoGeHHocTn VYueOnsrit | IlpakTruecko
€ 3aHATHE, xKenesa KaOWHET € 3aJ1aHne
MIpe3EHTALHNA, COEIMHEHUI
JIEMOHCTPALIHO JKenesa.
HHBII OIBIT MaruseTusm
Teopernuecko Peaxmun Y4eOHbIif Ompoc
€ 3aHATHE, COEJIMHEHU KaOMHET




IIpe3eHTaLusI xKeresa.
Xumudeckas
panyra
IIpakTrueckas Peaknuu YueOHsblit IIpaxTruecko
pabora COCTMHCHHM KaOHWHET € 3a/1aHne
xKenesa.
Xumuueckas
paayra
Teopernuecko Cepa u dochop — Y4eOHbIif TperupoBou
€ 3aHATHE, TUINYHbIE KaOMHeT HBIE
Mpe3eHTanus MpeaCTaBUTENN yIpasKHEHUS
HEMETAJJIOB
[IpakTraeckas Cepa u dochop — Y4eOHbIif [IpakTraecko
pabora THITHIHBIC KaOWHET € 3aJ1aHne
IpeCTaBUTETH
HEMETAJJIOB
[IpakTiueckas Cepa u ocdop — VYuebnnrit | IlpakTruecko
pabota TUTTUYHBIE KaOWHET € 3aJ1aHne
IpeCTaBUTETN
HEMETAJJIOB
Teopernuecko l"anorensl. YueOHbIi Omnpoc
€ 3aHATHE, CxozncTBo u KaOMHEeT
Mpe3eHTalus pasnuyus
IIpakTrueckas I"anorens!. YueOHsbIi TectupoBanu
pabota CxoncTBO 1 KaOWHET e
pa3Iuyus
Teopernuecko OKuCIUTENBHO- YueOHsblit Tpenuposou
€ 3aHATHE BOCCTaHOBHUTEIbH KaOMHET HBIC
bl PEAKLIUH B yIpa>KHEHUS
OBITY U B
n1abopaTopuu
TeopeTnuecko MHuoroobpa3sue YueOHbIi TectupoBanu
€ 3aHATHE, HEOPraHMYeCKUX KaOMHEeT e
Ipe3eHTalus XMUMHUYECKUX
BEIIECTB U
peakuit
TeopeTnuecko Oxcnppl YueOHsblit TpennpoBou
€ 3aHATHE, METaJUIOB U KaOMHEeT HBIE
JIEMOHCTPAIIHO HEMETAJIOB yIpaKHEHUS
HHBIE OIBITHI
[IpakTnueckas Oxcnppl YueOHsblit [IpakTHuecko
pabora METaJUIOB U KaOMHEeT € 3a/1aHne
HEMETAJUIOB
Teopernuecko MHuoroobpasue YaeOHbIit Ompoc
€ 3aHATHE, COEIMHEHUH KaOMHEeT
pe3eHTaLus yriaepoaa
TeopeTtnuecko Moromue YueOHbIit Omnpoc
€ 3aHsTHE, BEIIlECTBA KaOMHET
pe3eHTaLus
[IpakTnueckas Moromue YueOHsblit [IpakTHuecko
pabora BEIECTBA KaOWHEeT € 3a/laHne
Teopernuecko Kpaxman u YueOHbIit Tpenuposou
€ 3aHATHE, [II0K032 KaOMHEeT HBIC
pe3CHTALNS yIpasKHEHUS
[IpakTnueckas Kpaxman n YueOHsblit [IpakTHuecko
pabora TJTFOKO3a KaOWHeT € 3a/laHne




Teopernuecko Opraanyeckue Y4eOHbIif Ompoc
€ 3aHATHE, BEIIIECTBA B KaOMHeT
MIpe3eHTalus IpHpoJie
Teopernuecko NHukaTopsl. YueOHsblit Tpenuposou
€ 3aHATHE, [Tonyuenue u KaOMHeT HBIE
IIPe3eHTaLus H3y4YCHHE yIpa>KHEHUS
CBONCTB
IIpakTrueckas NHukaTopsl. YueOHsblit IIpaxTruecko
pabota [lomyuenue n KaOWHET € 3aJ]aHne
H3y4YCHHE
CBONCTB
TeopeTnuecko CriocoOsr YueOHsblit TpenupoBou
€ 3aHATHE, oOHapyKeHHS KaOWHET HBIE
Ipe3eHTaLus KAaTHOHOB U yIpa>KHEHUS
AQHUOHOB.
L{BeTHBIE
peakuuu. AHanus
CMECH COJICH
[IpaxTnueckas Crioco0Obr Vuebupiit | [IpakTHdyecko
pabota oOHapyKCHHS KaOWHET € 3ajJaHne
KAaTHOHOB U
AQHUOHOB.
LBeTHBIE
peakuuu. AHanus
CMECH COJIEH
TeopeTtnuecko Bri6op Tembl 1 YueOHsbli Omnpoc
€ 3aHATHE MMOJATOTOBKA KaOHUHET
HCCIIEI0BATEIbCK
oit
paboThI
IIpakTrueckas ITocTanoBka YueOHsbIi IIpaxTHuecko
pabota HKCHEPUMEHTA KaOMHET € 3a/1aHKe
Kondepenuus VYyacrue B YueOHblit Omnpoc
KOH(epeHIIUH KaOWHET
Becena Hrorosoe YueOHbIi Omnpoc
3aHsATHE KaOMHET




