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1.JlosicHuTEIbLHAS 3aNHCKA.

Pabouas nporpamMma K Kypcy «3a CTpaHHIIaMU y4eOHHMKAa XHUMHUH» COCTABJICHA B COOTBETCTBUU C

TpeOOBaHUSMU CIIEAYIOIUX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:
1. ®enepanpHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii Deneparumy;
2. ®depnepanbHOro TOCYJAPCTBEHHOIO 0O0pa30BaTENbHOIO CTAaHAApTa HA4yalbHOIO  OOILEro
oOpaszoBanus ot 6 okts0pst 2009 roga Ne 373, 3apeructpupoBaHHbIE MUHHCTEPCTBOM OCTHUIIMU
Poccun 22.12.09., peructpanuonnsiii Homep Ne 17785, npukaza Munobpuayku Poccuu oT 26H050pst
2010 r. Ne 1241 "O BHeceHnHM MU3MEHEHUH B (efiepajbHBI rOCyIapCTBEHHBINH 00pa3oBaTeIbHbIN
CTaHJapT HauyalbHOro 0Omero oO0pa3oBaHus, YTBEPXKACHHBIM NpuKazoM MuHHCTEpPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 6 okTs16ps 2009 r. Ne 373" (3apeructpupoBaH B
Munrocre Poccun 4 despais 2011 r., peructparmonnsiii Homep 19707);
3. Ilpukaza MunoOpuayku Poccun ot 22 centsiops 2011 r. Ne 2357 "O BHeceHUM M3MEHEHUH B
denepanbHbIl TOCYIAPCTBEHHBIM 00pa30BaTeNIbHBIN CTaHAAPT HAYAIBHOIO OOIIero oOpa3oBaHUS,
YTBEP)KAEHHBIN TpuKa3oM MuHHUCTEpCTBa 0Opa3zoBaHus U Hayku Poccuiickoir ®enepauuu oT 6
okTsa0pss 2009 1. Ne 373" (3apeructpupoBan B Muntwocre Poccum 12 npexabps 2011 r.,
peructpanuoHHblii Homep 22540);
4.CaHUTapHO-3MUAEMHUOIOTMYECKUMU TpaBwiiaMu u  HopMatuBamu CanlluH 2.4.2.2821-10
«CaHHATapHO-3INIEMUOJIOTHYECKIE TpeOOBaHUS K YCIOBHSAM M OpPraHM3alMd OOydeHHs B
0011e00pa3oBaTeIbHBIX  YUpPEXKACHUAX»,  yTBepkIEHHbIMH  [locranoBnenuem  [maBHOrO
roCyJapCTBEHHOTO caHuTapHOro Bpaya Poccuiickoit @enepanuu ot 29.12.2010;
5. OcHoBHOM 00pa3zoBaTEeNbHON MPOrpaMMbl HAayaldbHOTO 00IIEero o0pa3oBaHMs, peannu3yeMoin
I'BOY COIII No588;
6. [Tucemom Komurtera o odpazosanuto Cankr-IletepOypra ot 14.05.2014 Ne 03-20-1905/14-0-0
«O HampaBlIeHUM MHCTPYKTUBHO-METOAMYECKOro mnuchmMa «OO0 opraHu3aluy BHEYPOUHOMH
JESTEIIbHOCTH B TOCYIapCTBEHHBIX 00pa3oBaTenbHbIX opranuzanusix Cankr-IlerepOypray.
7.Ilmanom BHEYpouHOii nesitenbHOCTH [ BOY mmikomsr Ne 588.

PaGouas mporpamma paccuutana Ha 34 yaca B rojl, win 1 yac B HeJenio, nMpeAHa3HauYeHa
JUIs yqamuxcst 7 Kiaccea.

Kypc BBemeH B uacTh TUTaHA BHEYPOUHOW JEATENBHOCTH, (OPMHUPYEMOTO

00pa3oBaTeNbHBIM YUPEXKICHHEM B paMKaxX HAYYHOT0 HANPABJIEHHUS.

[Tporpamma peanuzoBaHa B pamkax « BHEYpOUHOI 1€ TETLHOCTH» B COOTBETCTBHH C TIAHOM
BHEYPOYHOU I€ATEIbHOCTH.

AHHOTALHMS K BHEYPOYHOI /1esITeJIbHOCTH.

B nmanHBI Kypc HE BXOJSIT OCHOBOIOJAralolie CHUCTEMHBIC 3HAHWS, C HUMH Y4Yalluecs OyIyT
3HaKOMUTbHCA ¢ 8 Kiacca. JlaHHBIN Kypc PU3BaH, UCHOJb3Yys HHTEPEC YUALIUXCS K IKCIIEPUMEHTaM,
chopMHpoBaTh yMEHHE HAONIOAATh, JelaTh BBIBOABI HAa OCHOBE HAOIIOJICHHNA, MOIYYHThH
NepBOHAYaJIbHBIE MOHATHUS O KJaccaX HEOpraHWYeCKHX BellecTB. Pemarh pacueTHble 3aaud Ha
OCHOBE MMEIOIMXCS 3HAHUH 110 MaTeMaTike. Kypc HarenneH Ha puoOpeTeHre SKCIIepUMEHTaIbHON
U HCCIIEJOBAaTENbCKOM JEATENbHOCTH C MCIOJIb30BAaHHMEM TPAJAULUMOHHOIO J1ab0OpaToOpHOro
obopynoBanus, MoOWIbHOU saboparopuun «MogenupoBanue MoJiekysa. Heopranwdeckue u
OpraHu4eckue coequHeHus». IIpuMeHsiss Takoil HccCIeOBaTENbCKUNA MOJAX0A K OOy4YeHHIO,
CO3JIAIOTCS YCIIOBUS TSl IPUOOPETEHHSI yJalTuMICS HABBIKOB HAYYHOTO aHAIIN3A SIBIICHUH TIPUPOJIBI,
OCMBICJICHHIO B3aUMOECHCTBUS O0IIECTBA M IPUPO/IbI, OCOZHAHUIO 3HAUUMOCTH CBOEH MPaKTHUECKON
oMoty npupoje. OcBanBasi 1abopaTOPHUH MOXKHO OCYIIECTBUTH AUPPEpeHINPOBAHHBIN MOIX0A U
Pa3BUTh Y YUAILIMXCS MHTEPEC K CAMOCTOSATEIbHONW UCCIIEI0BATEIbCKON AEATEIbHOCTH.

Cpenu y4eOHBIX TPEIMETOB XUMHUS 3aHUMAET JIAJIEKO HE TMIePBOE MECTO, MMO3TOMY, TIPeIIaraeMblii
AEKMUBHBIL KYPC 0OUH U3 CNOCOO08 pA38UmMuUs UHmMepeca yuauwjuxcs Kk OGHHOMY npeomemy, K OaHHOU HayKe.
Wzyuenne xumun HauMHAETCs B 8-M Kilacce M B CaMOM Hadajie €CTh BOIIPOCHI, KOTOPBIM HEOOXOAMMO



OTBECTH OO0JIBIIIE BpeMEH! Ha U3yUeHHE, 0TpadOoTaTh 0oJIee TOJTHO OTACIbHBIE TIOHATHS, HEOOXOIMMO
3aTpaTUTh OOJBIIE BPeMEHH Ha OTPAaOOTKY HAaBBIKA MMPOBEICHUS XMMUYIECKOTO SKCIIEPUMEHTA, TIPOBEJICHUS
HCCIIEIOBATENBCKOM PaboThl. PelIuTh 4acTh 3TUX MPOOIEM U OTHOBPEMEHHO MPOOYIUTh HHTEPEC K XUMUH
MOJKHO Yepe3 BHEYPOUHYIO JCSITENbHOCTh «3a CTpaHUIaMU YIeOHMKA XUMHUW» JUJTsSl yYaIInuxcs 7-To Kiacca.
Nmenno 31oT Bo3pacT 12-13 jer sBnseTcst OMaronpusTHBIM ISl U3YYEeHUS XUMUHW, IMEET HanOOIBIITHA
MO3HABATEILHBIN HHTEPEC K IKCTIEPUMEHTAM, XOTS 0a3bl 3HAHUN YJAIMXCS eIlle MaJIo JJIs BBEICHHS
CHCTEeMaTHYECKOI0 Kypca.

B nmanHbBIN Kypc HE BXOJSAT OCHOBOIIOJIATAIONINE CHCTEMHBIC 3HAHMS, C HUMU yJaiuecs OyayT
3HAKOMUTKCS ¢ 8 Kiacca. JlaHHBIN Kypc TPU3BaH, UCIIONIB3YS HHTEPEC YUAITUXCS K IKCIIEPUMEHTaM,
c(hopMUPOBATh YMEHHE HAOIIOIaTh, A€TaTh BBIBOJIBI HA OCHOBE HAOIIOACHHMIA, TOTYYUTh

MepBOHAYAJIbHBIC MOHATHUSA O KJIacCaX HEOPraHUYECKUX BEIeCTB. Peliath pacueTHbIe 3a71a4u Ha
OCHOBE MUMEIOIINXCS 3HAHUM 110 MaTEMaTHKE.

Kypc Hanenen Ha npuoOpeTeHre SKCIIepUMEHTATLHON 1 UCCIIEI0BATEILCKOM IS TEIHHOCTH C
UCIIOJIb30BaHUEM TPAJAUIIMOHHOTO J1a00paTOPHOTO 000PYAOBAHUS, MOOUILHOU 1abOpamopuu
«Mooenuposanue monexkyn. Heopeanuueckue u opeanuuecxkue coeounenusy. Ilpumenss Takou
UCCJICIOBATEILCKUN TIOJIX0]] K 00YUICHUIO, CO3AAFOTCSI YCIOBUS ISl IPUOOPETCHUS YUAIIUMHUCS
HABBIKOB HAYYHOT'O aHAllM3a SBJICHUH MPUPO/IbI, OCMBICIICHUIO B3aUMOJICHCTBUS O0IIeCTBA U
MIPUPOJIBI, OCO3HAHUIO 3HAYMMOCTH CBOEH MPAKTHUECKOU 1moMoIu npupoe. Ocanpas
71ab0paToOpUn MOKHO OCYIIECTBUTH AU(PPEPEHIINPOBAHHBIN MOAXO/ U Pa3BUTh Y YUAIIUXCS
MHTEPEC K CAMOCTOSTEIbHOM UCCIIEA0BATENBCKOMN NESITEIbHOCTH.

BonbmnHCTBO MpakTHYecKuX padoT, MpeaiaraéMbiX B JaHHOM Kypce, MOTYT BBITIOJHATHCS
HEOOJIBIIMMHU TPYNIIaMU YYEHUKOB. DTUM JIOCTUTACTCS U ApYTas 1eJib - HAYYUTh IHIKOJIbHUKOB
00LIMM MprueMaM COBPEMEHHON HAyYHOU JESITeNbHOCTH, T.€ KOJUIEKTUBHOMY IJITAHUPOBAHUIO
AKCIIEPUMEHTA, €ro MPOBEACHUIO U 00CYKICHHUIO PE3YJIbTATOB.

I'maBHO# mpobnemMoii B MpenogaBaHuy XUMUU B HACTOSIIEE BPEMS SIBIISIETCSI IEPETrPYKEHHOCTh
Kypca XUMHHM OCHOBHOM LIKOJIBI B CBSI3H C MEPEXOJ0M HAa KOHIEHTPHUYECKYIO CUCTEMY M HEXBATKOM
BPEMEHH Ha U3y4eHHEe 00BEMHOr0 yueOHOro MaTepuana. XUMUYECKUE 3HaHUSI HEOOXOMMbI
Ka)XJIOMY YE€JIOBEKY, OHH OIPEIEIAIOT PallMOHAJIbHOE ITOBEICHUE YEIOBEKA B OKPYKAIOILEH Cpelie,
HEOOXOMMBI B IIOBCETHEBHOM JKU3HH, XOTS IIIKOJIbHUKH 9acTO HE OCO3HAIOT ATOTO M M3-3a CBOCH
XUMUYECKON O€3rpaMOTHOCTH COBEPIIAIOT OIIMOKHU TP OOPAIEHUHU C BEIIECTBAMU B OBITY.
AKTyaJTbHOCTb BBEJICHUS MIPEJIAraeMOTro Kypca ONpeesieTCs] HECKOJIBKUMU TPUYHMHAMM:

- CIIOKHOCTh Y4eOHOT0 MaTepuasa 1o XuMmuH,

-COKpallleHHe KOJIMYECTBA YUeOHBIX YaCOB Ha U3YUEHHUE XUMHUU,

- YMEHBIIEHHE BPEMEHH, OTBOJIMMOT0 Ha XUMUYECKUI SKCIIEPUMEHT Ha YPOKaX,

- HeBepHas XxuMuieckast uHopmaius, moueprnuyTas mkonbHukamu u3 CMU 1o Hauana uzydeHus
npeaMera.

[enu kypca «3a cTpaHUIIaMH YIeOHUKA XUMUID)

e (opMHUpPOBaHHE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS IIIKOJIBHIUKOB, Pa3BUTHE INYHOCTH
pebenka

e Pa3BUTHE HCCIEAOBATENBCKOrO MOAX0a K U3YUYEHHUIO OKPYKAIOILIETO MUPA;

e BBEJCHHE yyalIuxcs / Kjacca B CoJep>KaHue MpeaMeTa XUMHUH;

e OCBOCHHME BaXHEHIIMX 3HAHUN 00 OCHOBHBIX MOHATHUSAX XUMHH Ha SKCIIEPUMEHTAIILHOM U
aTOMHO-MOJIEKYJIIPHOM YPOBHE;

e (opMupOBaHNE HABBIKOB IPUMEHEHHUS IMOJTYyYEHHBIX 3HAHUN U YMEHHUM JIJIs1 0€3011acHOTO
WCIIONIb30BaHUs BEIIECTB U MAaTEPUAJIOB B OBITY, PEIICHUS MPAKTUYECKUX 33724 B
MTOBCETHEBHOM KHU3HU, PEIYIPEAKICHUS SIBICHU, HAHOCSIINX BPE]l 3[I0POBBIO YETTOBEKA U
OKpYKarollen cpere.

3amaun BHEYPOUHOM AEATEILHOCTH «3a CTpaHUIlaMU yueOHUKA XUMUN
3agaun:
oOpasoBarebHbIE:

o (¢opMupOBaHHE TMEPBUYHBIE MTPEICTABICHHUS O MOHATHUSIX: TEJIO, BEIIECTBO, MOJIEKYJIa, aTOM,
XUMHYECKHUH DJIEMEHT;



e 03HAaKOMIJICHHE C IpOCTeHIel kiaccudukanyend BenecTs (1o arperaTHOMY COCTOSIHHIO, 110
COCTaBy), ¢ onrcaHueM (PU3NIECKUX CBOMCTB 3HAKOMBIX BEIIECTB, C GPU3MUCCKUMHU
SBJICHUSIMU U XUMHUYECKUMU PEAKIUSIMU;

o 0oTpaboTKa TeX IPeaIMETHBIX 3HAaHUI U YMEHUH (B TIEPBYIO Ouepelb HIKCIIEPUMEHTAIbHbIE
YMEHHSI, & TAK)KE YMEHUS peliaTh pacueTHBIC 3a/1auM), Ha (OPMUPOBAHNE KOTOPHIX HE
XBaTaeT BPEMEHU MpHU U3y4YeHUU XUMUHU B 8-M U 9-M Kiaccax;

e 03HAKOMIJICHHUE C SPKUMH, 3aHUMATEIHHBIMH, SMOIMOHAIBHO HACBHIIIEHHBIMU 3MU30J]aMU
CTAHOBJICHUS U PA3BUTHUS XUMHUH, YETO YUNUTEIb, HAXOIACh B BEUHOM LIEHTHOTE, IOYTH HE
MOJKET ce0¢ IMO3BOJIUTE;

o (opMupoBaHHE NIPAKTHUECKUX YMEHUIN U HaBBIKOB, HAIIPUMEP YMEHUS Pa3AemsaTh CMECH,
UCIIOJIB3YS METOBI OTCTauBaHUs, (GUIBTPOBAHUS, BRIIAPUBAHMS; YMEHUS HAOTIOIATh U
OOBSACHATH XUMUYECKHUE SIBJICHUS, IPOUCXOSIINE B IPUPOJIE, OBITY, IEMOHCTPUPYEMBIE
y4HUTENIEM; YMEHHUSI padoTaTh C BEIIECTBAMU, BHIMIOJIHATh HECIOKHBIE XUMUYECKUE OMBITHI,
coOiroaaTh MpaBuiia TEXHUKH 0€30MacHOCTH;

e paCLIMpPEHHE MPEJACTABICHUN YHAIIMXCS O BAXKHENIINX BEIIECTBAX, UX CBOWCTBAX, POJIU B
MIPUPOJIE U )KU3HU YEJIOBEKA;

e (opMupoOBaHHE YCTOMUYMBOIO MO3HABATEIHLHOI'O MHTEPECA K XUMUU, KOMMYHUKATUBHOU
KOMIIETEHIINH;

pa3BUBalOIIKE:

e pa3BUTHE [MO3HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B MpoLiecce
MIPOBEICHUS XUMUYECKOTO HKCIIEPUMEHTA, CAMOCTOATEILHOCTH MPUOOPETCHUS 3HAHUH B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU; y4EeOHO-
KOMMYHUKATUBHBIX YMEHU; HABBIKOB CAMOCTOSITEILHON pabOTHI;

e  pacIIMpEHUE KPYro3opa yyaluluxcs ¢ IPUBJICYEHHEM JOMOJHUTEIbHBIX UCTOUHUKOB
uH(popMaLuu;

e pa3BUTHE YMEHUI aHAJIM3UPOBATH UH(GOPMAIUIO, BBIJCIATH TTIaBHOE, HHTEPECHOE.

e MHTErpauus 3HaHUU 10 IpeaMeTaM eCTECTBEHHOTO LIMKJIA OCHOBHOM IIKOJIbI HA OCHOBE
yueOHOM TUCIUILTUHBL « X MU

BOCIIUTATEJIbHBIE:

e BOCIHUTaHWE OTHOIIECHUS K XUMHUU KaK K OTHOMY U3 PyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U DJIEMEHTY OOIIeueI0BEYECKOI KyIbTYypHI;

e BOCIHUTaHHUE HSKOJIOTMYECKOU KYIbTYpPHI.

Kypc Hanenen Ha npuobpeTeHe 3HaHU U HaBBIKOB, HEOOXOIMMBIX B TOBCETHEBHOM KU3HU MIPU
oOpallieHnu ¢ BelecTBaMu. B Xoie BHIOTHEHUS JIa0OpaTOPHBIX M MPAKTUYECKUX PaboT y
yuanmxcs GopMHupyeTcs yMEHHE MPaBUIIbHO OOPAIAaThCs C BEIECTBAMHU. DTO BaXKHOE
MPAKTHYECKOe YMEHUE HEOOXOAMMO JTF000MY YelloBeKy. BrinonHenne mabopaTopHbIX padoT
pa3BUBaeT yMEHUS HAOIIOAaTh U OOBACHITH XUMUUYECKHE SBICHUS, CDABHUBATh, BBIJIEISATH TJIABHOE,
yCTaHaBIMBATh MPUUMHHO - CIIEZICTBEHHBIE CBSI3U, JAeNaTh 000OIIEHHS, CTIOCOOCTBYET BOCTIMTAHUIO
WHTEpeca K MOJYYSHUIO HOBBIX 3HAHUM, CAMOCTOSITEIbHOCTH, KPUTUYHOCTH MBIITUICHHUS.
BonbuimHcTBO Ma60paTOpHBIX paboT, MpeAaraéMbIX B JaHHOM Kypce, MOTYT BBITIOTHATHCS
HEOOJIBIIMMHU TPYNTIaAMU YYEHUKOB. DTUM JIOCTUTACTCS U pYTas IeJIb - HAYYUTh IIKOJIBHIUKOB
00IINM MpreMaM COBPEMEHHON HAyYHOU JesITebHOCTH, KOJUIEKTUBHOMY TIJIAHHUPOBAHUIO
HKCIIEPUMEHTA, €r0 MPOBEICHUIO U 00CYKICHHUIO PE3yIbTaTOB.

Bonee pannee n3ydeHne XUMUU CIOCOOCTBYET UHTETPAIIMH XUMHH C IPYTHMH €CTECTBEHHO-
Hay4YHBIMU JUCHUIUIMHAMU. B miiane coneprkanusi 3T0 03Ha4aeT 3HaYUTEIbHO OoJiee
MPOIYKTUBHBIE METANPEAMETHBIE CBSI3U HA BCEM ITYTH MPOXOXKICHUS PEOSHKOM
€CTECTBEHHOHAYYHBIX IpeaMeTOB (Ononoruu, reorpadpun, GU3NKM, XUMHUH).

Peanuzanus gaHHOM IpOrpaMMbl O3BOJISET MOBBICUTD Y YUAILIUXCS TO3HABATENbHBIN HHTEPEC K
MIpeMETY XUMHUs, a B 8 Kj1acce, Korja XUMHUSI BBOJUTCS B Y9eOHBIN TUTaH, 00jiee CBOOOTHO
OCBaWBaTh UMH TPYAHBIN yueOHbIN MaTepuai. [lo3ToMy CHIKEHHE BO3pacTa Havala U3y4eHHUs
npeaMeTa U OpUEHTAlUs Ha MOIEPIKKY Pa3BUBAIOILIETOCS CAMOCTOSTENIbHOTO MPEIMETHOTO
MBINUICHHUS peOeHKa MOKET CYIIECTBEHHO IOMOYb B YCTPAaHEHUH MPOOJIeM, CO3/IaBaeMbIX



HEO0OXOIUMOCTBIO YCBOCHHUS B C)KAaThle CPOKH yueOHOT0 MaTepuasa U TeHIEHIUU K COKPAIICHUIO
BPEMEHH W3YUYECHHUsI IPEAMETa XUMHUH.
Ha u3ydenue xypca «3a cTpaHuiiaMu yueOHHKA XUMHUI» B 7 KJ1acce OTBOAUTCA 34 4acos, U3

pacuera — | yueOHBIX 4yaca B HEJEIIIO.
KonngecTBo 4acoB 1o yueOHOMY IJIaHy
Bcero — 34 gacos; B Hegemto - 1 Jaca.
- IPaKTHYECKUX pabdoT - 4
- 1abOpaTOPHBIX padoT - 3
CTpyKTypa nporpaMmsl.
Kypc «3a cTtpanunamu yuyeOHMKAa XUMHM» TpeIHa3Ha4YeH /il ydamuxcs 12-13 net. OH paccunTan
Ha | rox, kaxapli rox mo 34 vaca (14 B Henemo).
TexHoJI0rnu U MeTOAbI 00y4YeHMSI.
Mertoas! 1 cpeacTBa 00yueHHsI OpPUEHTHPOBAHBI HA OBJIAJICHUE YYAIlUMUICS YHHUBEPCATbLHBIMHU
yueOHBIMU ACUCTBUSIMU U CIIOCOOAMU JIEATEIBHOCTH, KOTOPBIE MIO3BOJIAT YUalIUMCS pa3padaTbiBaTh
IPOEKTHI, OCYIIECTBISATH MOUCK HH(POPMALIUU U €€ aHAJIN3, a TAK)KE O0IIUX YMEHUH JIs
€CTECTBEHHOHAYYHBIX JIUCHUIUIMH — IOCTAHOBKA HKCIIEPUMEHTA, POBEICHUE UCCIIECIOBAHUN.
[IpoBeneHue 3aHATUH B paMKax Kypca IpeaIIoaraeT MCIoJIb30BaHuUE:

e DJIEMEHTOB TEXHOJOTHH MTPOOIEMHOTO O0yUYEeHHUS;

e BJIEMEHTOB HAYYHOI'O UCCIIEJOBAHUS (IIPOEKTHON AEATEIBHOCTH);

e DJIEMEHTOB JIEKIMH C HCIIOJIb30BAHUEM MYJIbTUMEAUMHON TEXHUKU;

o 1a00paTOPHBIX OIBITOB U MPAKTHYECKUX PAOOT;

o UJIAKTUYECKUX UTP.
@DopMBI OpraHu3aluy MO3HABATEIBHON JESITEIPHOCTH yYaIUXCsl MOIOMPAIOTCS B COOTBETCTBHH C
LEJSIMH, COJIepP)KaHueM, METOAaMU 00y4YeHHUs, yUeOHBIMU BO3MOKHOCTSIMU U YPOBHEM
(bopcrpoBaHHOCTH TIO3HABATENBHBIX CITIOCOOHOCTEH yuammxcs. [Ipennourenne otaaercs
cnenyromuM Gopmam paboThl: caMOCTOSTENIbHAS paboTa HaJl TEOPETUUECKUM MaTepUajIoM IO
0000MIEHHBIM TUIaHAM JESTEIHLHOCTH; paboTa B TPyNIax MPHU BHITOTHEHNUH JIAOOPATOPHBIX U
MPAKTUYECKHUX Pa0OT, BHIMOIHEHUIO SKCIIEPUMEHTANIBHBIX 33aJJaHU; MyOIUYHOE IPEICTaBICHNE
pEe3yabTaTOB MCCIIEJOBAHNHN, UX apryMEHTHPOBAaHHOE 0OOCHOBAHHE U JIP..

[lnanupyeMble pe3yabTaThl

B pe3ynbrate 00yueHus 1o 1aHHOM MporpaMme, B KOHTEKcTe TpeboBaHuii denepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTAHIapTa HAYaIbHOTO O0IIEro 00pa3oBaHMsl, Y MIIAJIIINX
MIKOJIBHUKOB OYAyT c(hOPMUPOBAHBI:

JIMYHOCTHBIE Pe3YJILTATHI

Obyuarowuecs nayuamcs u npuoopemym:

e OCHOBHBIC IPUHIIMITBI OTHOIIIEHUS K KHBOW M HEXKUBOW IPUPOJIE;

e YMEHHS B IPAKTUYECKOMN JIEATEIILHOCTU U MIOBCEIHEBHON JKU3HU JUIS;

o OOBSCHEHUS XUMHUECKUX SBICHUH, TPOUCXOSIINX B IPUPO/IE, OBITY U HA MIPOU3BOCTBE;
6e3011acHOro 00palleHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM
000pyI0BaHNEM;

e IMOHMMATh CMBICI U HEOOXOAUMOCTh COOJIOACHUS MTPEANNCAHNH, IPEJIaraeMbIX B
WHCTPYKIIUSX IO UCTIOIB30BAHUIO JIEKAPCTB, CPENICTB OBITOBON XUMHH U JIP.;

Obyyarowuecs nonyuam 03MONCHOCMU 01 POPMUPOBAHUL:

o TIO3HABATEJHHBIX HHTEPECOB U MOTHBOB, HATIPABJICHHBIX HAa H3Y4YCHUE KUBOW M HEKUBOM
HPUPOIbl; HHTEIIEKTYAIbHBIX YMEHHH (JI0Ka3bIBaTh, CTPOUTH PACCYKICHHUS,
aHAJTM3UPOBATh, CPABHUBATh, JIEJIATh BHIBOJIBL;

e JKOJIOTUYECKH I'PAMOTHOTI'O ITOBEJICHUS B OKpYXKaloIIel cpejie;

o 3HAYCHHS TEOPETUYECKHUX 3HAHUH IS TPAKTUIECKOH JesITeIbHOCTH YeJI0BEKa;

e HAYYHBIX OTKPBITHH KaK pe3yNbTaT ATUTEIbHBIX HAOIIOICHHI, OTBITOB, HAYYHOU
ITOJIEMHMKH, IPEOJOJIEHHS TPYTHOCTEN U COMHEHU M.

MeTaHDelIMeTHLIe PE3VJAbTATbI




Obyuarowuecs Hayuamcs:

IUIAHUPOBAaTh CBOU JICWCTBUSI B COOTBETCTBUU C TOCTABJICHHOW ILIENBIO U YCIOBHUSMHU €€
peanusanuy;

BBITIONHSATH YI€OHBIC ICHCTBHSI B MATCPUATH30BAHHON, PEYEBON M MBICIIUTEIIBHON QopMeE;
MPOSIBJISITh HHULIUATUBY JECUCTBUS B MEKIIMYHOCTHOM COTPYIHUYECTBE;

HCII0JIb30BaTh BHEUIHIOK U BHYTPEHHIOK pedb JUIsl LEIenoaraHus, JIaHuPOBaHUs U
peryJsiliuy CBOEH NesATEIbHOCTH;

OBJIQJIETh COCTABIIFOLIMMHU UCCIIEIOBATEIIbCKON AEATEIIBHOCTH, BKIIFOUAsi YMEHUE BUIECTh
po0sieMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3bI, 1aBATh OMPEICICHUS TOHITHSIM,
Ha0II01aTh, POBOIUTH MPOCTEHUIITUE IKCTICPUMEHTHI, JIeTIaTh BBIBOBI U 3aKITIOUYCHHS,
CTPYKTYypUPOBATh MaTepuai, 0ObICHATD, JOKA3bIBATh.

OCO3HAaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIs1 IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA.
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yMeTh paboTaTh ¢ pa3IMUYHbIMU UCTOUHUKAMU XUMHUYECKON HHpOpMaIK (Hay4yHO-
HOMYJISIPHOM TUTEPATypOid, CIPAaBOYHUKAMH ), aHATU3UPOBATH HHPOPMALIHIO,
peoOpa3oBLIBATh €€ U3 OJAHON (OPMBI B IPYTYIO;

YMETb aJI€KBaTHO HUCI0JIb30BaTh PEUYEBBIE CPEACTBA ISl JUCKYCCUU U apryMEHTAllMH CBOEH
MO3ULIMH, CPABHUBATh Pa3HbI€ TOUKHU 3PEHUS, OTCTAUBATh CBOIO MTO3ULINIO, YBAKUTEIBHO
OTHOCUTBCSI K MHEHHMIO OKPY’KaIOIIHX;

yMeTh paboTaTh ¢ pa3IMUYHBIMH UCTOUHUKAMH XUMHUECKON HHpOopMaIUK (Hay4yHO-
HOIYJISIPHOM JTUTEPaTypOid, CIPAaBOYHMKAMH ), aHATH3UPOBATH HHPOPMALIHIO,
peoOpa3oBLIBATh €€ U3 OJHON (OPMBI B IPYTYIO;

YMETb aJI€KBaTHO HUCI0JIb30BaTh PEUYEBBIE CPEACTBA ISl JUCKYCCUU U apryMEHTALMH CBOEH
MO3ULIMH, CPABHUBATh Pa3HbIE TOUKHU 3PEHUS, OTCTAUBATh CBOIO MTO3UIIMIO, YBAXKUTEIBHO
OTHOCUTBCSI K MHEHHMIO OKPY’KaIOIIHX;

Ilo3nasamenvhoie

Obyuarowuecs nayvamcs:

OCYILECTBIIATh MOUCK HEOOXOIUMON MH(OPMALMHU JUIsl BBIIOJIHEHUS y4eOHBIX 3a/JaHuil ¢
UCMOJIb30BaHUEM Y4eOHOM JMTepaTyphl, SHUUKIONEAWH, CHPAaBOYHUKOB (BKIOYAs
AJIEKTPOHHBIE, HU(POBBIE), B OTKPHITOM HH()POPMALIMOHHOM MPOCTPAHCTBE, B TOM YHCIIE
KOHTPOJIMPYEMOM IPOCTPAHCTBE UHTEPHETA,

OCYIIECTBIIATh 3aUCh ((hHKcalnio) BEIOOPOUYHOIN HH(pOpMauu 00 OKpY’KaroLeM MUPE U O
ce0e caMoM, B TOM YHUCJIE C TOMOIIbI0 nHCTpyMeHToB UKT;

UCIOJIb30BaTh 3HAaKOBO-CHMBOJIMYECKHE CpEACTBA, B TOM 4YHCIE€ MOAEIH (BKIIOYAs
BUPTYyaJIbHBIE) U CXEMBI (BKJIOYasi KOHIENTYaJIbHbIE) ISl PELICHUs 3a1a4;

CTPOUTH COOOIIEHHSI B YCTHOM U MUCbMEHHOMN (QopMe;

CTPOUTBH pacCykIeHHUs B (opMe CBSI3U NPOCTHIX CYKICHHUH 00 0OBEKTe, ero CTPOEHUH,
CBOICTBAx U CBA3SIX;

YCTaHaBIIMBATh aHAJIOTHH.
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OCYIIECTBIISATh PACHIMPEHHBIIN MOUCK HH(OPMALIMU C UCIIOJIB30BAHUEM PECYPCOB OMOINOTEK
u cetu MHTEpHET;

3anuchiBaTh, (UKcUpoBaTh HH(OpPMAIUMIO 00 OKpYXKaloleM MHpPE C IOMOIIBIO
uHctpymentoB UKT;

CTPOUTB JIOTHYECKUE PACCYKIECHUS, BKIIOYAIOIINE YCTAHOBICHUE TPUUNHHO-CIIEACTBEHHBIX
CBsI3EH.

Kommynuxamuesnwie

Obyyarowuecs Hayuamcs.

aJICKBATHO HCIIOJIb30BaTh KOMMYHUKATHBHBIC, MPEKIE BCEro pEYeBbIE, CPEICTBA JUIS
pelIeHrs pa3InYHbIX KOMMYHHKATUBHBIX 33124, CTPOUTH MOHOJIOTUYECKOE BBICKA3hIBAHUE
JIOITYCKaTh BO3MOYKHOCTh CYIIIECTBOBAHHS Y JIFOJCH PAa3IMIHBIX TOYCK 3PEHUS, B TOM YHCIIC
HE COBMAJAIOIIUX C €ro COOCTBEHHOH, W OPHEHTHUPOBATHCS Ha MO3UIMIO MapTHEpa B
OOIIEHHMH U B3aUMOJICHCTBHH;



YUUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAWHAIMH PAa3JIMYHBIX TO3UIUI B
COTPY/IHUYECTBE;

hopmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIIHIO;

AOTrOBapuUBAThCAd U MPUXOJUTH K 06H_[CMy PCHICHUIO B COBMECTHOU ACATCIIbHOCTH, B TOM
YHUCJIC B CUTyallUN CTOJIKHOBCHHA UHTCPCCOB,

CTPOUTH TOHSTHBIC ISl MAapTHEPA BBICKA3BIBAHMSI, YUUTHIBAIOIINE, YTO MAPTHEP 3HACT U
BUJUT, 4 YTO HET;

3aJ1aBaTh BOIPOCHL;

KOHTPOJIMPOBATH JICHCTBHSI TAPTHEPA,

HCIIOJIB30BATh PCYb IJI PCryJIdliuu CBOCTO IIGIZCTBHSI;

aJICKBaTHO HCITOJIb30BATh PEUEBBIC CPEICTBA JIJISl PEIICHUS PA3IUYHBIX KOMMYHHKATHBHBIX
3ajJ1a4, CTPOMTh MOHOJIOTUYECKOE BBICKAa3bIBAHUE, BIAJICTh JUAJIOTHYECKON (OPMOH peun.
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BJIJIETh MOHOJIOTUYECKOH U THAIOTHYECKOH (hopMamu peuw;

(bopMHpPOBATh HABBIKM KOJJIEKTUBHON M OPTaHU3ATOPCKOM IEATEILHOCTH;
apryMEeHTHPOBAaTh CBOE€ MHEHUE, KOOPAWHUPOBATh €r0 C MO3ULHUAMU MapTHEPOB MpHU
BBIPAOOTKE OOIIETO pemIeHHs] B COBMECTHOM JEATEIbHOCTH;

aJIeKBaTHO HCITOJIb30BAaTh PEUEBBIC CPEACTBA s 2PPEKTHBHOTO PEUICHUS Pa3HOOOPA3HBIX
KOMMYHHMKATUBHBIX 3aj1au.

Ilpeomemnmnnie

B xoze peanuzanuu nporpamMmsl y yuawuecs cqhopmupyemcsi:

sadicCHeluue Xumuieckue NOHAMuUsL: XAMUSL, XUMAYECKAE METO/Ibl U3Y4YCHUS, XUMHUCCKHUI
9JIEMEHT, aTOM, HOH, MOJICKYJIa, OTHOCUTEIHHBIC aTOMHAsI U MOJICKYJIIpHAs. MacCHI,
BEIIECTBO, KJIaCCH(PHUKAIUS BEIIECTB, XMMHUYECKasl PeaKIus, Koppo3us, (GUIbTpOBaHHE,
JUCTUILIALINA, aﬂcop611m[; OpFaHI/ILIGCKaﬂ nu HCOpFaHI/I‘-IGCKaH XUMMUA, )I(I/IpI)I, yFJIeBOI[I)I,
OCJIKM, MUHEPAJIbHBIC BEIICCTBA; KAUeCTBEHHBIC PEaKIINU;

OCHOBHbIE 3AKOHbL XUMULU: COXPAHCHUS MACChI BEIIECTB, IIOCTOSTHCTBA COCTABA BEIIIECTBA;
sadiCHeliUe 8elecmsa U Mamepuaibl; HEKOTOPbIe METAJLIbI, CEPHAs, COJISTHAs, a30THAS
YKCYCHAasi KUCIIOTHI, IIEJI0YH, aMMHUAK, )KUPBI, MbLIIa, TJI0K03a, caxapo3a, kpaxmai, CMC;

Yuau;uec;z Haydyamcs.:

Ha3bIBaTh OTACIBHBIC XHUMHYCCKUC BJICMCHTBI, X COCIWHCHHA, M3YYCHHBLIC BCHICCTBA I1I0
TPUBHAIIBHON WJIM MEKIYHAPOJHON HOMEHKIIATYPE;

BBIIIOJIHATh XUMUYECKUN DKCIIEPUMEHT 110 PACIIO3HABAHUIO HEKOTOPBIX BEILECTB; PACYETHI 10
HAXO0XICHUIO OTHOCUTEIBHON MOJIEKYJIIPHOM MACChI, 1OJIM BEUIECTBA B PaCTBOPE, DJIEMEHTA
B BEILIECTBE;

MMpOBOANTH CaMOCTOSITEIIPHBI TOMCK XHUMHYECKOM I/IH(bOpMaIII/II/I C HCIIOJBb30BaHHUECM
Pa3INYHBIX UCTOYHUKOB (HAyYHO-TIOMYJSPHBIX U3aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
MHTEPHET-PECYPCOB);

3aIUCHIBATh XMMUYECKYI0 CUMBOJIMKY: 3HAKM HEKOTOPBIX XUMUYECKHUX DJIEMEHTOB,
(opMyIbl XUMUYECKHX BEIECTB; KJIacCU(UKALIMIO BELIECTB 10 arperaTHOMY COCTOSTHHIO U
COCTaBY;

IIpu oTG0pe M MOCTPOEHNM MPOTrPaMMBbI HCIIOJIb3YIOTCH TaAKHE CPeICTBa 00y4eHUs KaK:

Haensiouble (TUTaKaThl, KapThl HACTEHHBIC, WILTFOCTPAIIMY HACTCHHBIC, MATHUTHBIC JIOCKH);
neyamuvle (ydeOHBIE MOCOOUsI, paboune TETpaau, KHUTH ISl YTEHUS, XPEeCTOMAaTHH,
pa3IaToYHbId MaTepua, ClPaBOYHUKH H T.1I.),

demoncmpayuonHvle (MaKeThl, CTEHIbI, MOJEIH B pa3pe3e, MOICTH JEMOHCTPAIIMOHHEIE);
ayouosusyanvivie (Cnaiibl, BUACOMUIHLMBI 00pa3oBaTelbHbIe, yueOHbIE (PUITBMBI HA
mudpossix Hocutensx (Video-CD, DVD, BluRay, HDDVD u T.11.);

NEeKMPoHHble  0bpazosamenvhble pecypcbl  (CeTeBble  00pa3oBaTeNbHBIC  PECYPCHI,
MYJIbTUMEIMIHBIC YHUBEPCAIbHbBIC SHIIUKIIONEUN | T.I1.)
UHPDOPMAYUOHHO-KOMMYHUKAMUBHBLE TNEXHOJLOSUU.



Pabouast mporpamma «3a cTpaHullaMH Y4eOHUKA XUMHUM» TpeaycMaTpuBaeT ucnosb3zoBanue KT
JUIsl o0ecrieueHusl BBICOKOTO KayecTBa o0pa3oBaHUs MPH COXPAHEHUHU ero (pyHIaMEHTATbHOCTH U
COOTBETCTBUS aKTyaJIbHBIM U IEPCIIEKTUBHBIM MMOTPEOHOCTSAM JTMYHOCTHOTO PAa3BUTHUS peOCHKA.
[Tpumenenne UKT no3BosieT pemars CIeyomue 3a1a4u:
® [OCTPOEHHE HATJISTHOTO U KPACOYHOTO YPOKa B COYETAHUU C 0OJIbIeii HHHOPMATUBHOCTHIO
Y UHTEPAKTUBHOCTBIO;
e [puOIMKEHHE MaTepuana ypoka K MUPOBOCIIPUATHIO YYalerocsi, KOTOPBIN JIydllle
BOCIPUHUMAET BUIE0 U ayTMOMH(POPMAIHIO;
BO3MOXXHOCTH IPUMEHSTH JIMYHOCTHO-OPUEHTHPOBAHHBIN MOAXO/]T K IPOIIECCy O0yUCHHUS;
BO3MOXKHOCTH U dhepeHnranuu padboTel ¢ pa3IMYHBIMUA KaTETOPUSIMH 00YJarOIIUXCS;
AKTHBU3ALIMS [T03HABATEIIBHOMN €SI TEIbBHOCTH;
NOJ/IEP’KKA YCTOWYMBOTO HHTEpEca K 00yueHHIO;
dbopmupoBanre HHGOPMAITMOHHON IPAMOTHOCTH U KOMIIETEHIIMH Y 00 y4aroIuXcs;
pa3BUTHE HABBIKOB, HEOOXOAUMBIX Ul JAJIbHEHUIIEH IPyNIIOBON, UCCIIEIOBATENbCKON 1
MIPOEKTHOM JIESITENBHOCTH;

® CO3JaHHE CUTyalluu yclexa.
[Tpumenenue KT Ha ypokax mo u3yueHuto «3a cTpaHUIaMH YIeOHUKA XUMUN:

*  OJeMOHCMpAayUoHHble YPOKU, Ha KOTOPBIX HUCIOJIB3YIOTCS TOTOBBIE MAaTEPUaIbl U3 OTKPBITHIX
koutekuuid [IOP u DOP win maTtepuansl CO3/aHHBIE YUYHUTENEM CaMOCTOATENbHO. Takum
00pa3oM, CTaHOBUTCS BO3MOXXHOW JEMOHCTpaIys OOJbIIOro KojuuecTBa (OTO, BHIIEO U
aynuo nHpopmanuy;

®  YPOKU C KOMNbIOMEPHLIM MECMUPOBAHUEM, HA KOTOPBIX CTAHOBUTCS BO3MOYKHBIM B KOPOTKOE
BpeMsi OOBEKTHUBHO OIICHUTH OOJIBIIIOE KOJUYECTBO OOYUAIOMIMXCS, YKPEIUIseTcss oOpaTHast
CBSI3b B CUCTEME «yUYUTEJIb-YUYECHUK.

®  YPOKU MpeHuHea UnU MOOeIUpOo8anusl, Ha KOTOPBIX Yy pPEOSAT MOSIBISIETCS BO3MOXHOCTH
NPOSBUTH CBOM HMHAMBHUIYyalbHBIE crocoOHOCcTH, 3YH, CKIOHHOCTM W UWHTEpech B
MpeAMETHOM 00JIaCTH.

Cpencta UKT npuMeHsIOTCS Ha pa3iMyHBIX 3Tanax 3aHdatus. [Ipu u3ydueHun HOBOro mMarepuana
HKT nomoraioT 3MOIIMOHAIBHO U 00pa3HO MpenojaTh MaTepual, akkyMyIUPOBaHHbIM N3pa3IMUHbIX
UCTOYHUKOB, YIPOCTUTh BOCHPHUATHE YUYEHUKAMH CIOXKHBIX T€M, COJEpKalux OONbLIIoH 00bEM
MaTepuaia, 3a1elCTBOBaTh pa3iMuHble BHbI NamsaTH. Ha sTame 3akperuieHus U KOHTpousis Oaza
AJIEKTPOHHBIX TECTOBBIX 33JaHUN MO3BOJSET Oosiee OOBEKTUBHO OLEHUTh 3HAHUS CAMHUMHU
YUaUIUMUCS U YUUTEIEM.

[Tpu paspaborke ypokoB ¢ ucnoib3zoBanueM HWKT yuutbiBaroTcss BO3pacTHbIE OCOOEHHOCTHU
yyanmxcs. 3aHATHS BKIIIOYAIOT B ce0s (u3MUecKue U JTUHAMUYECKHE May3bl, 3apsAaKy JUIs Iias,
UCIIOJIb30BaHUE AIIEMEHTOB 3/10pPOBHECOEPEraloNuX TEXHOJIOIUH, a TaK )K€ CTPOroe J03MpOBAHUE

BpEMEHHU paboTHl ¢ TEXHUYECKUMHU CPelICTBAaMH B cooTBeTCTBUM ¢ HopMmamu CanllnH-2.4.2.2821-
10.

2.Conep:kanme Kypca.
I'nasa 1. «BBeaenue» (14)
OTa yacTh Kypca COJIEP>KUT CBEICHHUS O BEIIECTBAX, 3HAKOMBIX yYaIlIUMCSI U3 MOBCEAHEBHOMN JKU3HHU,
00 OCHOBHBIX XapaKTEPUCTHKAX (CBOWCTBAX) ATHX BemlecTB. Kpome Toro, riaBa cogepKuT MaTepra
W3 UCTOPUU XMUMHUH M TPAKTUYCCKUE 3aJIaHUsl I OBJIAJCHHS TMPOCTEHUIITUX SKCIEPUMEHTATHHBIMH
HaBbIKaMHU.
I'naBa 2. «BemecTBa u ux cBoiicTBa» (74 )
B aT0li rnaBe copepkaTbCsl CBEEHHUS O CBOMCTBAX BELIECTB.
I'naBa 3. «Ctpoenue BemecrBa (18 1)
W3 57Ol TnaBbl ydaiquecs y3HalOT 00 aToMax M MOJIEKyJaX, O XMMHUYECKHUX DJIEMEHTaX U HX
CHUMBOJIaX, MacCe aTOMOB U MOJIEKYJI., TPOCTHIX U CII0KHBIX BELIECTBaX MOJIEKYISAPHBIX popMynax u
HOMEHKJIATyp€ BELIECTB.
I'naBa 4. «Yucrele BemecTBa U cMecw» (24)




B 3701 rN1aBe yJaniuecs mo3HaKOMSTCS C MOHITUSAMH O YHCTBIX BEIECTBAX, CMECAX U
crocobax X paszieacHHs.
I'naBa 5 «XumMnveckue peakuun» (6)

B aT0ii rimaBe comep:kaThCs IMEPBOHAYAIBHBIE CBEACHHUS O XMMHUYCCKHX PEaKIMs H
XUMHYCCKHX YPABHCHHSIX.

YyeoHo-TeMaTHYeCKHid

ILJIaH_
Ne Tembl KonuuecTBo yacos
Bceero Teopust IIpakTtuka

1 BeencHue. 1 1 -
2 BemecTBa u ux cBoiicTBa 7 4 3
3 CtpocHue BemecTBa 18 18 -
4 UucThle BEeLIECTBA U CMECH 2 1 1
5 XHUMHYECKUE PEeaKITUU 6 6

Hroro: 34 30 4
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