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IHosicuuTennLHAA 3aIHCKA

PabGouyasi nporpamma paspadoTraHa B COOTBETCTBHH C:

e 3akoHoM Poccuiickoit @enepanuu ot 29.12.2012 roma Ne 273 —®3 «O6 oOpa3oBaHuM B
Poccuiickoit denepanuny;

® ¢IMHBIM KBaJU(UKAIIMOHHBIM CIIPABOYHUKOM JOJDKHOCTEH PYKOBOJAUTENEH, CIEMATUCTOB U
cyxamux (pa3aen «KBanupukaumoHHbIE XapaKTePUCTUKU JOKHOCTEH pabOTHUKOB 00Pa30BAHUS»);

e OenepanbHBIM 00pa30BaTEIBLHBIM CTAHIAPTOM OCHOBHOTO 0011er0 oopazoBanus (2010 roxm);

® MMCbMOM JlemapTaMeHTa ooOmero obOpa3oBaHus MuHHCTepCTBA 00pa3oBaHUS U HAYKH
Poccuiickoit ®enepanuu «O mpuMEpHON OCHOBHON 00pa30BaTEIbHOM MPOrpaMMe OCHOBHOTO OOIIIETO
obpazoBanus» ot 01 HosOpst 2011 1. Ne 03-766;

e npukazoM MuHHCTepcTBa 00pa3oBaHusi W Hayku P® ot 29.12.2014r. N1644 "O BHeceHuu
W3MEHEHUN B TpuKa3 MuHucTepcTBa oOpa3oBanus W Hayku P® or 17.12.2010r. N1897 "O6
yrBepxacann @I'OC ocHoBHOTrO 0011er0 00pa3oBanms";

e npukazoM MuHucTepcTBa oOpa3zoBanus ¥ Hayku P®D Nel577 ot 31 mexabps 2015 r. «O
BHECEHUH H3MEHEHUll B (elepaibHbId TOCylapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHIApPT OCHOBHOTO
oO1rero oOpa3oBaHusi, YTBEPKACHHBIN MpHKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepannn ot 17 nexadps 2010 r. Ne 1897;

e IPUMEPHOI OCHOBHOM 00pa30BaTEebHON MPOTPAMMOI OCHOBHOTO O0IIET0 00pa30BaHMS;

® OCHOBHOW 00pa3zoBaTeNbHON MPOrpaMMOi OCHOBHOTO o01ero odpazoanust MAOY «CremnHo-
JBopeukas OOILL»;
e yueOHbIM mmaHoM MAOYVY «Crenno-/[Bopenxas OOLL»

AHHOTaNUs K BHEYPOUYHOI1 1eATEIbHOCTH.

B nanHBIE Kypc HE BXOAAT OCHOBOIOJIAraloOIIME€ CHUCTEMHBbIC 3HAHUS, C HUMH Yydaugecs OyayT
3HaKOMMTbCA ¢ 8 kiacca. JlaHHBIN Kypc MPU3BaH, UCIOJIb3YS MHTEPEC YYalluXCsl K SKCIEpUMEHTaM,
chopMHpoBaTh yMeHHE HaONo0JaTh, JejJaTb BbIBOJAbl Ha OCHOBE HAONIOJEHUH, MOIY4YUTh
NepBOHAYaJIbHbIE TOHSTHA O KJaccax HEOPraHMYeCKHX BeIlecTB. PemiaTe pacueTHble 3aJaud Ha
OCHOBE MMEIOLINXCS 3HAaHUM 1o MaremaTuke. Kypc HaleneH Ha npuoOpeTeHre SKCIepuMeHTalbHON 1
UCCIICIOBATEIbCKOW  JEATEIBHOCTH  C  MCIOJIB30BaHUEM  TPAJAULUOHHOIO  J1JaDOPaTOPHOIO
o0opynoBanusi, MoOOMIBHOM nabopatopun  «MojenupoBanue Monekyn. Heopranuueckue u
OpraHvyecKkue coequHeHus». IIpuMeHnss Takoil nccienoBaTeNbCKUM MOAX0 K 00y4eHHI0, CO3/Ial0TCs
yCIOBHUA JUIsI TPUOOPETEHMs YYallMMHUCS HABBIKOB HAyYHOTO aHAIM3a SBIEHUH TMPHPOJIBL,
OCMBICJICHHIO B3aUMOJICHCTBUS OOIIECTBAa U MPUPOJIbl, OCO3HAHUIO 3HAYUMOCTU CBOEH MPAKTHUECKON
nomMomu npupoje. OcBanBas 1a00paTOpUN MOXKHO OCYILECTBUTH AU((epeHInpOBaHHBIN MOIX0A U
Pa3BUTH y YUalIUXCsl HHTEPEC K CAMOCTOATEIbHON UCCIIEI0BATENbCKOM 1€ATEIbHOCTH.

. JlaHHBIN KypC MpU3BaH, UCIIOJIb3Ysl UHTEPEC yYaIIUXCs K AIKCIIEpUMEHTaM, CPOPMUPOBATh YMEHUE
HaAOII0/1aTh, JIeTaTh BHIBOJIBI HA OCHOBE HAOIIOIEHUH, MOTYYUTh NTEPBOHAYANIBHBIE MOHSATHUS O Kllaccax
HCOPTaHNYCCKUX BCIICCTB. Pemarsn PaCUYCTHBIC 3aga4U Ha OCHOBE NMCIOIINXCA 3HAHUH 110
MaTeMaTuKe.

Kypc narenen Ha npuodpereHne SKCIepUMEHTATBHON U UCCIIEI0BATEITLCKON IEATETLHOCTH C
UCTIOJIb30BaHUEM TPATUIIMOHHOTO JJAOOPAaTOPHOTO 000PYAOBAHUS, MOOUILHOU 1AOOpAMOpUU
«Mooenuposanue monexyn. Heopeanuueckue u opeanuueckue coeounenus». llpumenss Takoi
UCCIIEIOBATETLCKUN TTOIX0/] K 00YUEHUIO0, CO3/Ial0TCS YCIOBUS ISl IPUOOPETEHUS yIaIluMUCS
HaBbIKOB HAYYHOI'O aHaJIn3a SIBJICHUMN mpupoabl, OCMBICIICHHUIO BSaHMO)IefICTBHH O6H.[€CTBa n
MPHUPOJIBI, OCO3HAHUIO 3HAUMMOCTH CBOEH MpaKkTU4YeCcKOi nmomoiu npupoje. OcBauBas 1aboparopun
MO’KHO OCYIECTBUTH AU PepeHInPOBAHHBIN MTOAXO0/1 U Pa3BUTh Y YUaIIUXCsl HHTEPEC K
CaMOCTOSITENIbHON MCCIEI0BATENbCKON IEATETbHOCTH.



BonbmMHCTBO NMpakTHYECKUX PadoT, MpeiaraeMbIX B JAHHOM Kypce, MOTYT BBIIIOJIHATHCS
HEOOJIBIIMMU TPYNIIAMH YYEHUKOB. DTHUM JOCTUTAETCS U APYrasl LeJb - HAy4YUTh IIKOJIBHUKOB OOLIMM
IIpYUEMaM COBPEMEHHOM Hay4YHOH €ATEIbHOCTH, T.€ KOJJIEKTUBHOMY IUIAHUPOBAHUIO 3KCIIEPUMEHTA,
€ro NMPOBEJCHUIO U 0OCYXKIEHHUIO pPe3yJIbTaToB.

I'maBHO# npo0IeMOii B Ipero1aBaHNK XMMHUHU B HACTOALIEE BpeMs SIBISICTCS NEPErpyKEHHOCTh Kypca
XUMHUH OCHOBHOM IIKOJIBI B CBSA3H C IIEPEXOJI0M Ha KOHLIEHTPUUYECKYIO CUCTEMY M HEXBATKON BPEMEHHU
Ha U3y4eHue 00beMHOro yueOHOro MaTepraia. XMMHUUECKUe 3HAHUSA HEOOXOIMMBI KaXKIOMY
YeJIOBEKY, OHU OIPEEIAIOT paliOHAJIbHOE IOBECHNUE YEI0BEKa B OKpYKalollel cpesie, HE0OXO UMbl
B [IOBCE/IHEBHOM ’KU3HU, XOTS IIKOJBbHUKH YacTO HE OCO3HAIOT 3TOT0 U U3-3a CBOEH XUMHUYECKON
0e3rpaMOTHOCTH COBEPILAIOT OLIMOKU IPU OOPAIEHUH C BEIIECTBAMU B OBITY. AKTYaJIbHOCTb
BBEJICHUS MPEUIaraeMoro Kypca onpeaensieTcs HeCKOIbKUMU IPpUYNHAMMU:

- CJIOXKHOCTb y4yeOHOro MaTepuasa 1o XuMuH,

-COKpaIIeHNE KOJUYECTBA YICOHBIX YaCOB HA N3yUCHHE XHUMUH,

- YMEHBILIEHNUE BPEMEHH, OTBOJUMOI0 Ha XMMHYECKUI SKCIIEPUMEHT Ha YPOKax,

- HEBepHAas XUMHUYEcKasi HHPpOpMaIus, moueprnyTas mKkoiabHuKaMu u3 CMU 10 Havana n3yyeHus
npeaMera.
enu kypca «XuMHs BOKPYT Hac»

e (opMupOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS IIKOIBHUKOB, Pa3BUTHE JTUYHOCTH
pebenka

e  Pa3BUTHE UCCIIEJOBATEILCKOTO MOAX0AA K U3yYEHHUIO OKPY)KAIOILEr0o MUPa;

e BBEJICHUE yyalluxcs 7 Kjlacca B COAEpKaHUE MPEAMETa XUMUH;

e OCBOEHME BaXKHEHUIIMX 3HAHUN 00 OCHOBHBIX MOHATHIX XUMUH HA SKCIIEPUMEHTAILHOM U
ATOMHO-MOJIEKYJIIPHOM YPOBHE;

e (opMupOBaHME HABBIKOB IIPUMEHEHHUS MOIYYEHHBIX 3HAHUN M YMEHUH /17151 6€3011acHOro
MCIIOJIb30BaHUs BELIECTB U MAaTEPUAJIOB B OBITY, PEIICHUS IPAKTHYECKHX 3aa4 B
IIOBCEIHEBHOM JKU3HM, IPELYNIPEKIACHUS SBICHUI, HAHOCSILUX BPE] 3J0POBbIO YEJIOBEKa U
OKpY>Karollel cperie.

3aauy BHEYPOUHOU AESITEIBHOCTH «XUMHS BOKPYT HACc»
3anauu:
oOpa3oBaTebHbIE:

e (opmupoBaHuE TNEPBUYHbBIE MPECTABICHUS O MOHATHIX: TEJO, BEIIECTBO, MOJIEKYJa, aTOM,
XUMHUYECKHUH IIEMEHT;

e O3HAKOMJICHHE C IpocTeiiel kiaccuukanueil BemecTs (10 arperaTHoMy COCTOSTHUIO, TI0
COCTaBY), C ONMCaHUEM (PU3NYECKUX CBOMCTB 3HAKOMBIX BEILECTB, C (PU3MUECKUMHU SIBICHUSIMU
U XUMUYECKUMU PEAKIHIMH;

e 0TpaboTKa TeX MPEeJMETHBIX 3HAaHUN U YMEHUH (B MEPBYIO OYepe/ib IKCIIEPUMEHTAIbHbIE
YMEHMS], a TAaK)KE YMEHUS peliaTh pacueTHbIE 3a/1auM), Ha GOPMUPOBAHNE KOTOPBIX HE XBAaTaEeT
BPEMEHH IIpU U3YyYEHUHU XUMUU B 8-M U 9-M Kiaccax;

e O3HAKOMJICHHE C SIPKUMH, 3aHUMATEIbHBIMU, SMOLIMOHAIILHO HACKHIILIEHHBIMU IU30/1aMU
CTaHOBJIEHUS M PA3BUTHS XUMHH, YETO YUUTEIb, HAXOAACH B BEUHOM LIEUTHOTE, IIOYTH HE
MOJKET ce0e MO3BOJIUTE;

e (opMupOBaHME MPAKTUUYECKUX YMEHUH M HABBIKOB, HAPUMEP YMEHHUS Pa3leNiTh CMECH,
HCIIOJIb3YSl METOIbl OTCTaNBaHUs, (PUIBTPOBAHUS, BbIIAPUBAHMS; YMEHUS HAOIIOAaTh U
OOBSICHATH XUMUYECKHUE SIBICHUS, IPOUCXOAIINE B IPUPOE, OBITY, IEMOHCTPUPYEMBIE
yUUTEIEeM; YMEHHs paboTaTh C BEIIECTBAMH, BHIIIOJIHATH HECIOKHbIE XUMUYECKUE OIBITHI,
co0uI01aTh MpaBHiia TEXHUKH O€3011acHOCTH;

e pacUIMpEHHE MPENCTABICHUN YUalIUXCs O BAKHEUIINX BENIECTBaX, X CBOMCTBAX, POJIK B
IIPUPOJIE U )KU3HU UYEJIOBEKA;

e (QopmHupoBaHHE YCTOWYMBOIO IMO3HABATEIHHOI'O MHTEpECAa K XMMHHM, KOMMYHHUKAaTHUBHON
KOMIIETEHIINH;

pa3BHUBarOIINE:

e pa3BUTHE MO3HABATENbHBIX HHTEPECOB U MHTEIJIEKTYAIBHBIX CIIOCOOHOCTEN B Mpoliecce

MPOBEJCHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOCTH MPUOOPETEHNS 3HAHUH B



COOTBETCTBUH C BO3HUKAIOIINMU KU3HEHHBIMH NMTOTPEOHOCTAMU; YyIeOHO-KOMMYHUKATUBHBIX
YMEHUI; HaBBIKOB CAMOCTOSATEIHLHON pabOTHI;
e pacHIMpeHHE KPYro3opa Y4alluxcs C MPHUBICYEHUEM JOMOTHUTEIBHBIX HCTOYHUKOB
nHpopmanuu;
e pa3BUTHE YMEHMI aHATU3UPOBATH HH(OPMAIIHIO, BBIACIATH II1aBHOE, MHTEPECHOE.
e UHTErpauus 3HaHUH MO0 IpeAMEeTaM €CTECTBEHHOTO IIUKJIa OCHOBHOM IIKOJIbI HA OCHOBE
y4eOHOM TUCIMITIIMHBI « XUMHUSD»
BOCIIUTATEIIbHbIE:
e BOCIHTAaHHE OTHOIIEHMS K XUMHHU KaK K OHOMY U3 (pyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00Ie4eI0BEYECKON KYIbTYPBI;
e BOCIIUTAaHHE SKOJOTUYECKOH KYIbTYPHI.
Kypc Hauenen Ha npuoOpeTeHne 3HaHui 1 HaBbIKOB, HEOOXOIUMBIX B [TOBCETHEBHOM JKU3HU IPU
oOpalieHuu ¢ BeuiecTBaMu. B xo/ie BBITIOIHEHNUS 1AO0OPAaTOPHBIX U MPAKTUYECKUX paboT y ydaIuxcs
(bopmupyeTcsi yMEHHE IPAaBUIbHO 00PAIaThCs € BEIIECTBAMH. JTO BaXXKHOE NMPAKTHUECKOE YMEHUE
HEo0X01uMo JTI000MY uestoBeKy. Brimonnenue nabopaTopHbIX paboT pa3BUBAaET yMEHUS HAOIIOATh U
OOBSICHATH XUMUYECKHUE SIBJIICHUS, CPABHUBATD, BBIAEIATH [NIABHOE, YCTAHABIMBATh IPUYMHHO -
CJICZICTBEHHBIE CBSI3H, JIEJIaTh 0000IEHHSI, CIOCOOCTBYET BOCIIUTAHUIO HHTEPECA K IMOYYEHUIO HOBBIX
3HaHUH, CAMOCTOATEIBHOCTH, KPUTHYHOCTHU MBIIIIJICHHUS.
BonbmuaCcTBO Mab0paTOPHBIX PadoT, MpeaIaraeMpIX B JAHHOM KypCe, MOTYT BBITIOIHSATHCS
HEOOJIBIIMMU TPYNIIaMU YYEHUKOB. DTHUM JJOCTUTACTCS U ApYras LeJb - HAy4YUTh IIKOJIBHUKOB OOLIMM
npreMaM COBPEMEHHOH HayJYHOU JESITEIbHOCTH, KOJUIEKTUBHOMY IITAHMPOBAHUIO YKCIIEPUMEHTA, €ro
IPOBEICHUIO U 00CYKACHUIO PE3YIIbTATOB.
Bonee panHee nzyueHne XMMHUN CIIOCOOCTBYET MHTETPALIMU XUMHH C IPYTHUMHU €CTECTBEHHO-
HAY4YHBIMU JUCLUIUIMHAMU. B muiaHe coznepkaHus 3TO 03HaYaeT 3HAUUTENIbHO 0oJiee MPOAYKTUBHBIE
METaIpeIMETHBIE CBS3H HA BCEM ITyTH MPOXOXKACHUS peOCHKOM €CTECTBEHHOHAYYHBIX MPEAMETOB
(buonoruu, reorpaduu, GU3NKU, XUMHH ).

Peanuzanus gaHHON IPOTpaMMBI MTO3BOJISIET MMOBBICUTH Y YUAIIUXCs MO3HABATEIbHBIN HHTEPEC K
OpeaMeTy XUMHUs, a B 8 Kjlacce, KOrja XMMHsI BBOAUTCS B y4eOHbIH MJ1aH, 60siee CBOOOJHO OCBauBaTh
UMHU TPYIHBIN yueOHbI MaTepuain. [IoaToMy cHUKeHUE Bo3pacTa Hayauna u3y4eHusl IpeMeTa u
OpHUEHTAIUs Ha MOJJIEP’KKY Pa3BUBAIOIIET0Cs CaMOCTOATEILHOTO MPEIMETHOIO MBILIUIEHUS peOeHKa
MOYET CYIIECTBEHHO MTOMOYb B YCTPAHEHUH MTPOOJIEM, CO3/1aBa€MBIX HEOOXOIMMOCTHIO YCBOCHHUS B
C)KaThble CPOKHM y4eOHOI0 MaTrepuania U TEeHJCHLIUH K COKPAILLEHUIO BpEMEHU U3y4YeHUs IpeMeTa
XUMHH.

Ha n3ydenue kypca «XuMust BOKpYT Hac» B 7 Kiacce oTBOAUTCs 34 yacos, U3 pacuera — 1
yueOHBIX Yaca B HEJIEIIIO.
KonngecTBo 4acoB no yueGHOMY IIaHy
Bceero — 34 uacos; B Hememnro - 1 Jaca.
- IPaKTUYECKUX paboT - 4
- 1abopatopHbIX paboT - 3
CrpyKTypa nporpamMmsi.
Kypc «Xumust BOKpyr Hac» mpeaHazHadeH s yqamuxces 12-13 net. OH paccuuTas Ha 1 101, KaIblid
roj 1o 34 vaca (14 B Henemo).
TexHoJIOrUM U MeTO/AbI 00y4YeHMsI.
Metoab! 1 cpeacTBa 00yueHHsI OpPUEHTHPOBAHBI HA OBJIAJICHUE yYalllUMHICS YHUBEPCATILHBIMHU
y4eOHBIMH JISHCTBUSMH B CIIOCOOAMU JIEATETFHOCTH, KOTOPBIE IMTO3BOJIAAT YYaIIIMCS pa3padaThiBaTh
IPOEKTHI, OCYIIECTBISATh MOUCK HH(POPMALIUHU U €€ aHAJIN3, a TAK)KE OOIUX YMEHUH s
€CTeCTBEHHOHAYYHBIX JUCIIUIUINH — TIOCTAHOBKA DKCIIEPUMEHTA, TPOBECHNE HCCIICIOBAHNN.

ITpoBenenue 3aHATHI B paMKax Kypca MpeAroiaraeT UCIoJIb30BaHHE:

e DIIEMEHTOB TEXHOJOTHH MPOOIEMHOTO O0OyUEHUS,

e DIIEMEHTOB HAYYHOT'O UCCIIEOBAHUS (IPOSKTHOMN IEATEILHOCTH);

e DJIEMEHTOB JIEKIIMH C UCMOJIb30BAHUEM MYJIbTUMEINNHON TEXHUKU;
e J1a0OpaTOPHBIX OIBITOB U MPAKTUYECKUX paboT;

e  JIMIAKTUYECKUX HTP.



@DopMbI OpraHU3alyy 03HABATEILHON ACATEIbHOCTH yYaluXCcsl MOAOUPAIOTCS B COOTBETCTBUU C
LEJSIMH, COJIep’)KaHueM, METOAaMU 00y4eHHUs, yueOHBIMU BO3MOKHOCTSIMU U YPOBHEM
(opcrpOBaHHOCTHU MO3HABATENBHBIX CIIOCOOHOCTEH yuanmxcs. [Ipeanoyrenne oTaaeTcs ciaenyonum
dbopMam paboThI: caMOCTOsITeNbHAS Pa00Ta HaJl TEOPETUYECKUM MAaTEpUAIOM 0 00001IIEHHBIM
IUTAHaM JeSITeNIbHOCTH; paboTa B rpylnax Ipyu BbIIIOJIHEHUH J1a0OPAaTOPHBIX U MPAKTUYECKUX paldoT,
BBITMOJTHEHHIO SKCIIEPUMEHTAIBHBIX 33JJaHUI; MyOJIMYHOE MTPe/ICTaBICHUE PE3yIbTaTOB UCCIIeI0BAaHUM,
UX apryMEHTHPOBaHHOE 0OOCHOBAHUE U JIp..

Ilnanupyemsble pe3yabTaThl

B pesynbpraTe 00y4yeHus o JaHHOH mporpamme, B KOHTEKCTe TpeboBanuil denepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa HAYAIBHOTO 001Iero 00pa3oBaHus, Y MIIaALIINX
HIKOJILHUKOB OyIyT C(hOPMUPOBAHBI:

JINYHOCTHBIE Pe3YJbTAThI

Obyuarowuecs Hayyamcs u npuobpemym:

e OCHOBHBIC IPUHIUIIBI OTHOIICHUS K dKUBOW 1 HEXKUBOU MPUPOJIE;

e YMEHHMS B IPAKTUYECKOHN JAEATEIBHOCTH U IOBCETHEBHOW KU3HU IS,

e 00BSCHEHUS XUMHUYECKUX SIBJICHUH, TIPOUCXOISIIUX B IPUPOJIEC, OBITY U Ha MPOU3BOJICTBE;
0e30MmacHOro o0palleHus: C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM
000pyI0BaHUEM;

e TOHUMATh CMBICI U HEOOXOJUMOCTh COOIOACHUS MTPEANMCAHUM, IPEAIaraeéMbIX B
WHCTPYKIUSX TI0 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XHUMUU U JIP.;

Obyuarowuecs noiyyam 803MOACHOCMU ONIsL POPMUPOBAHUSL:

e I[I03HABATEJIbHBIX UHTEPECOB U MOTUBOB, HAITPABJICHHBIX HA U3YYECHHE )KUBOW U HE)KUBOM
MPUPO/IbI; HHTEJUIEKTYAIbHBIX YMEHHH (J0Ka3bIBaTh, CTPOUTH PACCYKIACHHUS, aHATH3UPOBATh,
CpaBHUBATD, JICJIaTh BBIBOJIbI;

e DKOJIOTMYECKHU I'PaMOTHOIO OBEACHUS B OKPYKAIOIIEH Cpefe;

e 3HAYEHUS TEOPETHUECKUX 3HAHUU JIJISI MPAKTUUECKON JIESITEIbHOCTH YEIOBEKA;

e HAy4YHBIX OTKPBITUH KaK pe3yiabTaT IIUTEIbHbIX HAOIIOICHH, ONBITOB, HAYYHOU MMOJIEMHUKH,
MPEOAO0JICHUSI TPYTHOCTEN U COMHEHHI.

MeTtanpeaMeTHbIe pe3yJibTaThl
Obyuarowuecs nayuamcsi:
® [IJJaHUPOBAaTh CBOM JIEHCTBUS B COOTBETCTBUU C TMOCTaBICHHOM ILENBI0O U YCIOBUSIMH €€
peanu3anuu;
®  BBINOJIHATH YUeOHbIE IEHCTBHS B MaTEpHATN30BAaHHOM, peueBON M MBICIUTEILHON GopMe;
® MPOSIBJIATH HHUIUATUBY JEHCTBUS B MEKIMUYHOCTHOM COTPYJHHUYECTBE;
® CIIOJIb30BATh BHEIIHIOI M BHYTPEHHIOI pedb JJs ILeseroyiaraHus, IUIAaHUPOBAaHUSA U
peryysiuu CBOeH eATenbHOCTH;
® OBJAJETh COCTABISAIOUIMMH HCCIIEN0BATENBCKON JEATENBHOCTH, BKIIIOUAsi YMEHUE BUICTh
npobeMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh TMIIOTE3bI, 1aBaTh ONPEAEICHUs OHATHIM,
Ha0J110/1aTh, MPOBOJIUTH MPOCTEHUIIINE SKCIIEPUMEHTHI, A€JaTh BBIBO/IbI U 3aKJIFOUEHUS,
CTPYKTYpUPOBATh MaTepua, o0ObsICHATH, I0Ka3bIBaTh.
® 0CO3HaBaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUM JIIsl MPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKA.
Obyuarowuecs nony4am 603MONCHOCHb:

e yMeTh paboTaTh C pa3IMYHBIMU HCTOUHUKAMH XUMHUYECKONH MHPOpPMAaLUH (Hay4HO-
MOMYJSIPHOM TUTEpaTypoil, CIpaBOYHUKAMH ), aHAJTU3UPOBATh HH(OPMAIIHIO,
npeoOpa3oBbIBaTh €€ U3 OJHOM (POPMBI B IpyTyIo;

e yYMETh aJIeKBaTHO UCIOJIb30BaTh peUYeBbIE€ CPEJICTBA AJISl AUCKYCCUU U apTyMEHTAIUU CBOEH
MO3UIMH, CPAaBHUBATh Pa3HbIE TOUKU 3PEHMS], OTCTaNBATh CBOK) MO3UIUIO, YBAXKUTEIBHO
OTHOCHUTBCSI K MHEHHIO OKPY>KaIOIIHX;




yMeThb paboTaTh ¢ pa3IMYHBIMU HCTOUHUKAMH XUMHYECKONH MHPOPMALIUHU (HAyIHO-
HOMYIIAPHOM JUTEPATYpO, CIIPaBOYHIKAMH ), aHATM3UPOBATh HH(OpMAIHIO,
peoOpa3oBEIBATh €€ U3 OAHON (DOPMEI B IPYTYIO;

YMETb a/IeKBaTHO MCIIOJIb30BaTh PEUYEBHIE CPEACTBA ISl IUCKYCCHU M apTyMEHTAIUU CBOCH
MO3HIINHY, CPABHUBATH PAa3HbIE TOUKHU 3PEHUS, OTCTAaUBATh CBOIO MO3UIUIO, YBAKUTEIHEHO
OTHOCHUTBHCS] K MHCHHIO OKPY)KAIOIINX;

Ilo3nasamenvHuie

Obyuarowuecs Hayyamcsi:

OCYILECTBIISITh MOMCK HEOO0XOoAWMOW HH(OpManuu A BBIIOJHEHUS YYEOHBIX 3aJaHuil ¢
UCMOJIb30BAaHUEM  Y4€OHOH  JMTEpaTyphl, HHIMKIONEIUH, CIHPABOYHUKOB  (BKIIOYAs
AIIEKTPOHHBIE, LHU(POBBIE), B OTKPHITOM HH(POPMALMOHHOM IPOCTPAHCTBE, B TOM YHCIE
KOHTPOJIMPYEMOM NPOCTPAHCTBE UHTEPHETA,

OCYILECTBIIAITh 3alUCh ((hUKCAIMI0) BHIOOPOUHON HMH(pOpMaruu 00 OKPYXKAIoImEM MHPE H O
cebe caMoM, B TOM 4ucIIe ¢ HoMolibio HHCTpyMeHToB UKT;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBAa, B TOM UHClIEe MoJeau (BKIOYas
BUPTYaJIbHBIE) U CXEMBI (BKJIIOUYAsi KOHLENTYaJIbHBIE) JUIsl pELLICHUs 3a]1a4;

CTPOUTH COOOIICHNUS B YCTHON M MUCBbMEHHOH (hopme;

CTPOHUTH pAacCyXIeHUs B (hopMe CBSI3U MPOCTHIX CYKACHUH 00 OOBEKTE, €ro CTPOCHHH,
CBOMCTBaX U CBSI3SX;

YCTaHABJIMBAaTh aHAJIOTHH.

O6yl¢ar0u4uec,q nouaydant 603MO#CHOCNb .

OCYIIECTBIISATh PACIIMPEHHBIA TTOUCK WH(POPMAIIUHU C UCTIOIB30BAHUEM PECYPCOB OMOIMOTEK U
cetu HTEpHET;

3aMMChIBaTh, PUKCUPOBATH MH(OPMALIUIO 00 OKPYXKAIOMIEM MHPE C TIOMOIIBI0 MHCTPYMEHTOB
UKT;

CTPOUTH JIOTUUECKHE PACCYKICHHUSI, BKIIOUAIOIINE YCTAaHOBJICHHE MPUUYMHHO-CIEICTBEHHBIX
CBsI3€H.

Kommynuxamugnboie

Obyuarowuecs nayuamcsi:

aJIeKBaTHO MCIOJIh30BaTh KOMMYHHKATHUBHEIE, ITPEXK/IC BCETO PEUEBhIE, CPECTBA ISl PELICHUS
Pa3IMYHBIX KOMMYHHKATHBHBIX 3371ad, CTPOUTh MOHOJIOTHYECKOE BHICKA3bIBAHHE

JIOMyCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Yy JIOAEH Pa3INYHBIX TOUEK 3PEHHUs, B TOM YHCIIE HE
COBITIQIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCSA HA MO3ULMIO MapTHEPA B OOIIEHUHU U
B3aHMOJCHCTBUH;

YUUTBIBATh pa3Hble MHEHHS M CTPEMUThCS K KOOPAMHAIMU pPa3IMYHbIX MO3UIMH B
COTPY/HUYECTBE;

(dbopMynpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO;

JIOTOBAaPHUBATHCS M MTPUXOTUTH K 00IIEMY PEIIEHUI0 B COBMECTHOM JESITETHHOCTH, B TOM YHCIIE
B CUTYallUH CTOJIKHOBEHHS HHTEPECOB;

CTPOWUTH TOHATHBIC JUIA MAapTHEPA BBHICKA3bIBAHWS, YYUTHIBAIOIIME, YTO TApTHEP 3HAET U
BUJINT, & YTO HET;

3aJaBaTh BOMPOCHI,

KOHTPOJMPOBATh ACUCTBUS MapTHEPA;

UCIOJIb30BATh PeUb Ui PETYISLUN CBOETO JICHCTBHUS;

aJIeKBaTHO MCIIOJIb30BaTh PEYEBbIE CPEACTBA I PELICHHUS Pa3IMYHBIX KOMMYHHMKATHBHBIX
3aJa4, CTPOUTh MOHOJIOIMYECKOE BBICKA3bIBaHHE, BIAJIETh AUAJIOTHUECKON (POpMON pedH.

06yuai0u;uec;z nouaydant 603mMOHCHOCNHb.!

BJIaJIETh MOHOJIOTMYECKON M THAIOTHYECKOi hopmamu peuu;

(hopMHPOBATH HABBIKH KOJJICKTHBHON M OPTaHU3aTOPCKON AEATEIbHOCTH;

apryMEHTHPOBaTh CBOE MHEHHE, KOOPJMHHPOBATH €ro C MO3WIMSIMH IaPTHEPOB TIPU
BbIPa0OTKe OOILEro peleHusi B COBMECTHOM 1€ TeNbHOCTH;



® QJIGKBATHO KCIIOJIb30BaTh pedeBble cpeacTBa s 3((HEKTUBHOTO pEIIeHUs] Pa3HOOOpPa3HBIX
KOMMYHUKATHBHBIX 3a/1a4.
Ilpeomemmnvie
B xone peanuzanuy mporpaMmel y yyawuecs cpopmupyemcsi:

o BadiCHeuwue Xumuieckue NOHAMuUA: XAMUS, XUMUYECKHE METOAbI M3yUCHUs, XUMUYECKUI
3JIEMEHT, aTOM, HOH, MOJIEKYJIa, OTHOCUTEIIbHbIC aTOMHAsl M MOJICKYJISIpHAsi MacChl, BEIIECTBO,
KJaccu(UKaIus BeIeCTB, XMMUYECKasl peaklus, Koppo3usi, PUiIbTpoBaHue, TUCTUILIAIMS,
azcopOIust; OpraHryecKas 1 HEOPraHW4IeCKasi XUMUSL; )KUPBI, YIIIEBOAbI, OCIKH, MHHEPAIbHBIC
BEIIIECTBA; KAUECTBCHHbIC PEAKIINH;

e OCHOGHblE 3AKOHbL XUMUU. COXPAHEHUS MACCHI BELIECTB, TOCTOSHCTBA COCTABA BEIIECTBA;

o BadiCHelllUe 6euecmea U Mamepuaibl: HEKOTOpble METaJUIbl, CEpHAs, COJISIHASA, A30THAS U
YKCYCHas KHCJIOTBI, LIIEJI04H, aMMHAK, KUPBI, MBLIA, TIII0K03a, caxapo3a, kpaxmai, CMC;

Yuawuecs nayvamces:

e Ha3pIBaTh OT/EJIBHBIC XMMHYECKHE 3JEMEHTHI, MX COCAMHCHMS; WM3YUCHHbBIC BeELIECTBA IO
TPUBUAIBHOMN WM MEXTyHApOIHONH HOMEHKJIATYPE;

®  BBHINOJHATH XUMUYECKUN SKCIIEPHUMEHT 110 PAacIO3HABAHUIO HEKOTOPBIX BEILIECTB; PACUETHI 110
HAXOXKJCHUIO OTHOCUTEIILHOW MOJIEKYIISIPHON MaccChl, JOJIH BEIIECTBAa B PACTBOpPE, HJIEMEHTA B
BEILIECTBE;

® [POBOJIUTH CAMOCTOSITETIBHBIA TIOMCK XHMHUYECKOH WH(POPMALUMU C HCIOJIb30BaHUEM
pa3IMYHBIX HMCTOYHHWKOB (HAYYHO-TIOMYJISAPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 IaHHBIX,
UHTEPHET-PECYPCOB);

® 3aMMCBHIBATh XUMHUYECKYIO CHMBOJIUKY: 3HAK HEKOTOPHIX XUMHUECKUX AIIEMEHTOB, (POPMYIIBI
XUMHYECKHX BEIIECTB; KJIACCH(PHUKAIIMIO BEIIECTB TI0 arperaTHOMY COCTOSIHUIO M COCTaBY;

IIpu oT6ope U MOCTPOEHNHU NPOTPAMMBI HCIIOJIb3YIOTCH TAKHE CPEICTBA 00yUeHH s KaK:
® HaenaoHble (IIAKaThl, KApThl HACTEHHBIE, MIUTIOCTPALIMM HACTEHHbIE, MATHUTHBIE JJOCKH);
e neuamuvle (y4eOHble TmOCOOMs, pabouue TETpaiau, KHUTH [JJIs YTEHUS, XPECTOMATHH,
pa31aToyHbli MaTepua, CIPaBOYHUKY U T.1.);
® OemoHcmpayuoHuble (MAKEThl, CTEH/IbI, MOJIETIU B pa3pe3e, MOJIEIH JEMOHCTPAIIUOHHBIE);
® ayouosusyanvuvie (crainpl, BUACOQMIBMBI 00pa3oBaTelbHble, y4yeOHble (UIBMBI Ha
g posbix Hocutensx (Video-CD, DVD, BluRay, HDDVD wu 1.11.);
® oleKmpoHHble  00pazosamenbHule  pecypcul  (CeTeBble  00pa3oBaTENbHBIE  PECYPCHI,
MYJbTUMEANMHBIE YHUBEPCATbHBIE SHIUKIIONEIUH U T.11.)
®  UHGDOPMAYUOHHO-KOMMYHUKAMUBHBIE MEXHOLOUU.
Pabouas mnporpamma «XuMHSI BOKpPYr Hac» mpenycMmarpuBaeT wucnoib3zoBanue WKT s
o0OecrieyeHHsT BBICOKOTO KadecTBa OOpa30BaHMsSI NpPHU COXPAHEHHUU €ro (yHIAMEHTAIbHOCTH U
COOTBETCTBUS AKTYaJIbHBIM M MEPCIIEKTUBHBIM NOTPEOHOCTSIM JIMYHOCTHOT'O PAa3BUTHUS peOeHKa.
ITpumenenne UKT no3Bosser pemars CICTYOMNE 33/1a49H:
® [IOCTPOEHHE HAIJIAJHOIO U KPAaCOYHOI'O YpOKa B COYETAHUU C 0oJjbleil HHPOPMATUBHOCTHIO U
UHTEPaKTUBHOCTHIO;
e puOIMKEHHE Marepuaja ypoka K MHUPOBOCHPUSTHIO Yy4Yalllerocs, KOTOpBIM Jyurie
BOCIPUHUMAET BUEO U ayIHOUH(POPMAIIUIO;
BO3MOXKHOCTb NPUMEHSATH IMYHOCTHO-OPUEHTUPOBAHHBIN MOJX0/ K IpoLeccy 00yUeHHUS;
BO3MOXKHOCTH JH(depeHuaiy paboThl ¢ pa3IMYHbIMUA KaTETOPUSIMHU 00YYarOIINXCS;
aKTHBM3AIIMS I03HABATEIbHON JAESITEbHOCTH;
MOJJIEP’KKA YCTOMYMBOIO HHTEpEca K 00yUEHHIO;
dbopmupoBanre HHGOPMAITMOHHON TPAMOTHOCTH U KOMIIETEHIIMH Y 00YyYarOIINXCs;
pa3BUTHE HaBBIKOB, HEOOXOMUMBIX JJIsl JajbHEHIeN TpyIIoBOM, HCCIeNI0BaTENbCKON U
MPOEKTHOM JI€SITEIBbHOCTH;
® CO3[aHUE CUTYyalUH yCIeXa.
ITIpumenenne UKT Ha ypokax mo n3ydeHuro «XHMHS BOKPYT HAC»:



®  JeMOHCMpAayuoHHble YPOKU, HA KOTOPBIX HCIOJIb3YKOTCS TOTOBBIE MaTEpUajbl U3 OTKPBITHIX
koyuekiuid [JOP u DOP wnm Marepuasibl CO3JaHHBIE YYWUTENIEM CaMOCTOSTENbHO. Takum
00pa3oM, CTaHOBHUTCSI BO3MOXHOM JIEMOHCTpALUs OONBIIOTO KondecTBa ()OTO, BUJEO U ayIHO
uHpopmanuu;
®  VYPOKU C KOMNbIOMEPHbIM Mecmuposanuem, Ha KOTOPbIX CTAaHOBUTCS BO3MOKHBIM B KOPOTKOE
BpeMsi OOBEKTHBHO OLIEHUTH OOJBIIOE KOJIWYECTBO OOYYAIOLIMXCS, YKperuisiercs oOparHas
CBSA3b B CUCTEME «YUHTEIIb-yUYCHUKY.
®  VPOKU MpeHUuHea uau MOOeIuposanus, Ha KOTOPBIX y peOsT TMOSBISAETCS BO3MOXKHOCTD
IPOSIBUTH CBOM MHIIMBUAyalIbHbIE CLIOCOOHOCTH, 3YH, CKIIOHHOCTH ¥ MHTEPECHI B IPEIMETHON
o0nacTu.
CpenctBa UKT npumeHstoTcsl Ha pa3inyHbIX 3Tanax ypoka. [Ipu usyuenuum HoBoro marepuana UKT
IIOMOTAIOT SMOLMOHAJIBHO M OOpa3HO IMpenojaTh MaTepuall, aKKyMYyJUPOBaHHbBI W3 pPa3IMYHBIX
UCTOYHUKOB, YIPOCTUTh BOCHPHUATHE YYEHHKAMH CIIOKHBIX TEM, COJAEpKAIIUX OONbIION 00BEM
Mmarepuaia, 3aJeHCTBOBATh pa3jIiMyHble BUAbI NamsaTu. Ha sTame 3akperuieHuss U KOHTpoJs 6asa
AJIEKTPOHHBIX TECTOBBIX 3aJJaHUI MO3BOJIAET 00Jiee OOBEKTUBHO OLIEHUTh 3HAHUS CAMUMHU YYaLUMUCS
U YYUTEIIEM.
[Tpu pa3paboTke ypokoB ¢ ucnonbszoBanreM MKT yunTriBatoTCsl BO3pacTHBIE OCOOCHHOCTH yUaIuXcsl.
3aHATUS BKJIIOYAIOT B ce0s pU3MUecCKUe U TMHAMUYECKHE Iay3bl, 3apsAAKy JUld IJ1a3, UCIOJIb30BaHUE
3JIEMEHTOB 3[10pOBbECOEpETaroluX TEXHOJIOTUM, a TaK ke CTPOroe J03UPOBAHUE BpEMEHU PalOTHI C
TEXHUYECKUMHU CPEJICTBaMU B cOOTBeTcTBHH ¢ HopMamu CaunlluH-2.4.2.2821-10.

®opMBbI KOHTPOJIS:
- TECTHUPOBAHHUE;
- MpaKTU4ecKre paboThl;
- KOHTpOJIbHbBIE 3aJJaHUSI.
- UTPbl, BUKTOPUHBI;
- BBICTaBKU TBOPYECKUX pabdoT.
Conep:xanue Kypca.

I'naBa 1. «XuMHsI — HayKa 0 BellecTBAaX U UX NMpeBpaeHusax» (74)

OTa YacTh Kypca COAEPKUT CBEJIEHUS O BEIECTBAaX, 3HAKOMBIX yUYaIllMMCSI U3 MOBCEJHEBHOM >KU3HH,
00 OCHOBHBIX XapaKTepHCTUKaX (CBOMCTBax) 3THX BemecTB. Kpome Toro, riaBa coaepkUT MaTtepuai
U3 MCTOPUM XHMMHUHU U TIPAaKTUYECKHE 3aJaHusl Il OBJAJACHUS MPOCTEUIIUX SKCIEPUMEHTAIbHBIMU
HaBbIKaAMHU.

I'naBa 2. «3a4yem u kak u3y4awt Bemecrsa» (104 )

B sr0if rnaBe comepikaThCsi cBeleHUS 00 aTOMax M MOJEKYJIax, YHUCTBIX BEIIECTBAaX, CMECIX H
croco0ax ux paszesieHus, 0 XMMUUYECKUX 3JIEMEHTAaX U UX CUMBOJIaX, MacCe aTOMOB U MOJIEKYI.
I'naBa 3. «[loueMy NpoOTEKAOT XUMUYECKHE pearmm» (44 )

W3 3710i1 riaBel ydamyecs y3HalOT O IPUUMHAX U MEXaHU3MaX XUMUYECKHUX MTPEBPALICHU, OT/AeIbHbIE
CBEICHMSI U3 TEPMOXUMHUYECKON KMHETUKH.

I'naBa 4. «Xumus u niadera 3ems» (94)

B »at10#1 ri1aBe comepkarbCsl CBEAECHHS O BO3IYyX€ M €ro KOMIIOHEHTaX, O BOJE M €€ CBOWCTBAax, O
CTPOEHUHM 3€MHOM KOpBI, O IMOJIE3HBIX MCKOMAEMbIX U OCHOBAX METAITyprMM, a TaK >K€ OCHOBHBIE
CBEICHMSI O CTPOCHHH aTOMOB.

I'naBa 5 «Xumusi 1 Ha1I A0M» (4)

B oTo0ii r11aBe conepxarbes cBeACHUs 0 Oenkax, aMMHOKUCIIOTAaX, BUTAMUHAX U MHKPORJIEMEHTaX; O
JIEKapCTBEHHBIX U KOCMETHUECKUX CPEACTBAX, Mpenaparax ObITOBOI XUMUU, KPACUTESIX.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
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[TmanupyemMeie pe3yapTaThl O0ydICHUS

I'naBa 1. «XuMHus1 — HayKa 0 BelecTBax U UX

npespameHusix» (7 yacon)

1 BemiectBa BOkpyT T€04, 14 -IIPOCMOTP CTaiI0B Ha TeMy «MHoroob6pasue | Co3maTh YCIOBUS I MOHUMAHHS TOTO, YTO HEOOXOINMO U3yUCHHE

OTJISTHHCH ! BEILIECTBY; BEIIECTB M UX CBOMCTB M ()OPMUPOBAHUE HABBIKOB BBHITIOITHEHHUS
- XapaKTEpHbIE CBOWCTBA JIOTUYECKUX ONepalui

2 XuMus — HayKa I - COCTaBIICHUE U MCIIOJIb30BAHUE OTIOPHBIX Co3naTh ycnoBHs Al OCO3HAHMS YCBOCHHS yHaIIMMUCS PABHII TEXHUKH
9KCIEpUMEHTAIbHAS KOHCIIEKTOB 0€301acHOCTH NPH IPOBEACHUH KCIIEPUMEHTAIBHBIX Pa0OT B KaOuHeTe
u...0e3zomacHas! XHMHH, 2 TAK)KE COCTABJICHUE U HCIIO0JIb30BaHUE OMOPHBIX KOHCIIEKTOB.

3 IIpakTuyeckas padora Nel | 1 u. -oopmIIeHHe 1abopaTOPHOTO KypHaa Co3paTh ycinoBwus JJIsi IPUMEHEHHUS TTOJy4eHHBIX Ha YpOKe 3HAaHUH 00
Tema «IlepBoe 3HaKOMCTBO ¢ - IPOBEJICHUE HKCIIEPUMEHTA 10 U3YYECHHIO oXpaHe TpyJa, Juid 00y4eHHs nIpueMaM padoThl ¢ XUMHYECKOH TOCYI0H U
9KCTIEPUMEHTAILHOM CTPOCHHS IIIAMEHU npudopamu
XUMUEH»

4 CBoiicTBa BelecTB, KoTopsle | 1 4. - BHIMIOJIHEHUE 1a00pamopHoti pabomul O3HaKOMJICHHE C OCHOBHBIMHU MPHEMaMHU U3MEPEHUS AJIS PaCIIUPEHUS]
MBI H3MepsIeM - opopmIteHHE J1Ta0OPATOPHOTO KypHAaa T'PaHMIIBI X IPAKTUYECKOTO MpuMeHeHus. Co34aTh yCIOBUS I

-HabIroIeHnE 3aKpeIUICHHS IPAKTHIECKUX HABBIKOB M YMECHHI.

5 ®duzngeckre 1 XUMUIECKHE 14 - COCTaBIICHUE CXEM Crioco6cTBOBATH MOHUMAHHIO 3HAYMMOCTH B3aHMOCBSI3U KUBOTO U
MIPOLIECCHI BOKPYT Hac: -HabIroieHne HEKHBOTO MHUpa, GU3MUECKAX U XMMUYECKHX MTPOIIECCOB, OCO3HAHUS
MIPOTUBHUKH HITH - BEITIOJTHEHUE 1a00pamopHoil pabomul MOHMMAHHMS YJAIIUXCS TIOHATHS «XMMUYECKOE SBJICHUEY, BaXKHOCTD
COpaTHHUKH? XMMHUYECKHX MPOIIECCOB JUIA )KU3HH YeJIOBEKa

6 B ubnx pykax Kirod K I -00Cy K /IeHHE TTOITOTOBJICHHBIX COOOIIEHUH Crioco6cTBOBATH MOHUMAHHIO 3HAYMMOCTH OCHOBHBIX 3TallOB PA3BUTHSA
3HaHUAM? -CaMOCTOsITeIbHAst paboTa C TUTepaTypoi XMMHYECKHX 3HAaHWH M MX 3HAYEHHS B )KU3HH YEJIOBEKa, OCO3HAHHUE, YTO

UCIIONIb30BAaHHUE OJHUX M TEX )K€ 3HAHWH B JMaMETPaIbHO
MPOTUBOIOJIOXKHBIX HEJSX.
7 Kakwe onbITHI CTaBUT Halla 14 - CHO’KETHO- poJieBas urpa «BcTpeda nByx Co31ate yciIoBuUS IS IPUMEHEHHS OJIYYSHHBIX Ha YpOKe 3HAaHUHA 00

mrauera?

MHPOB»

OCHOBHBIX OMOXMMHYECKUX mpoueccax, MpoUuCXoaAIunx B Mpupoaec u ux
3HAYCHUC B JKMU3HU YCTIOBCKA, pACIIMPCHUC MEKTIPEAMETHBIX CBsI3CIA.

I'naBa 2. «3auem M Kak H3YYAKT BEHICCTBA»

(10 yacoB)

8 UYro Takoe yncrora? 14 - Oecena Crioco6cTBOBaTh NOHUMAHHIO 3HAYHUMOCTH BCECTOPOHHETO M3Y4YECHHUS
- TPEHUHTOBast UTpa CBOMCTB BEIIECTB I UX PAIMOHAIBHOTO U 0€3011aCHOTO UCTIOIB30BaHUS.
- 3aJITaHAS JJOTHYECKOTO XapaKTepa
9, [pakTuyeckas padora Ne 14 -oopMIIeHHE Tab0paTOPHOTO XKypHaa Co31ate yciIoBUs sl IPUMEHEHHS OJTYYCHHBIX HA YPOKE 3HAHUU 00
10, | 2, 3, 4 Tema «IlepBoe la - MPOBEACHUE SKCIIEPUMEHTA 10 U3YUCHHIO OXpaHe Tpyna, A O0Y4ICeHUS METOIaM pa3feliCHHsI CMeCei pa3IHIHOTO
11 | 3HaKOMCTBO C la pa3mencHus cMecell pa3IMIHOTO COCTaBa cocraBa. CriocoOCcTBOBATh MOHUMAHHIO MIPAKTUIECKOH 3HAYUMOCTH U
9KCHEPUMEHTANBHON MPUMEHEHUS B OBITY aHAJIOTUYHBIX OIEPaIlUii.
XUMUEH»
12 | Dkckypcus B My3eii-apxXuB 14 -DKCKYypCHUs Crioco6cTBOBaTH TOHUMAHHUIO TOTO, KAKOW Hay4HBIH BKIaa BHec [1.1.
JI..MenneneeBa CaHKT- MeHnzenees B pa3BUTHE HAYKA XUMHHU.
[Tetepbyprckoro
I'ocynapcrBenHoro
YHuBepcurera
13 | Yacro npocToe Kaxercst 14 - Oecena Co31ath yCIOBUS U 3aKPEIUICHHS TPAKTUIECKUX HAaBBIKOB M YMEHHH.

CJIOKHOM.

-HTpa-COPEBHOBAHHE




- MOHOJIOTHYCCKHEC OTBETHI yHAIIUXCA

14 Y10 B UIMEHEM TEOE MOEM. .. 14 -00CyKIeHHE TTOATOTOBICHHBIX COOOIICHHIA CozeiicTBOBaTh MOHMMAHHIO 3HAYUMOCTh OCHOBHBIX MPUHITUIIOB,
-CaMOCTOSTeTIbHAS padoTa ¢ JTUTEPaTypon MIOJIOKCHHBIX B OCHOBY COBPEMEHHOW XUMUYECKOH CHMBOJIHKH.
-IIPOCMOTP CJIAlA0B HA TEMY «XUMHUYECKUE
3JICMEHTBI»
15 daMuius, uMs, 0TIECTBO, 1 4. -00CyXIeHIE TIOATOTOBICHHBIX COOOICHHI CopeficTBOBaTh MIOHUMAHHUIO 3HAYUMOCTh OCHOBHBIX ITPHUHITHIIOB,
TOJl Ha POKICHHUS. .. -CaMOCTOSsITENIbHAS paboTa C JIUTEPATypPOr MOJIOKCHHBIX B OCHOBY XHMUYECKON (POPMYIIBL.
-IIPOCMOTP CJIAiJ0B HA TEMY «XHUMHYECKUE
(hopmyIb
16 | IlyremectBue OT 1 4. - Oecema Crioco6cTBOBaTh MOHUMAHUIO 3HAYMMOCTH TOHITHI: YTIIEpOIHAS
KHJIOTpamMMa K yriiepoaHoi - TPCHUHTOBasI UTpa €IMHUIIA, OTHOCUTENIbHASI ATOMHAS Macca, OTHOCUTEIIbHAS MOJICKYIIIpHAS
eJIUHHUIIE. - 3aJTaHKs JJOTHYECKOTO XapaKTepa Macca.
17. | Xumuueckas scradera. 1 4. -Urpa-COPCBHOBAHKE Co31ath yCIOBUS ISl 3aKPEIUICHUSI TPAKTHYCCKUX HABBIKOB U YMCHHI.

- MOHOJIOTUYCCKHNEC OTBETHI yHAIIUXCSA

I'naa 3. «IloyemMy M Kak NPOTeKAIOT XUMHYECKHe peakuun» (4 yaca)

18. | «...urto HamucaHo mepom, He | 1 4. -Urpa-COpeBHOBaHNE O3HaKOMJICHHE C OCHOBHBIMH NPHEMaMU COCTABJICHUS AJIS1 pACIIUPEHUS
BBIPYOHIIIb TOTIOPOM, (KaK - BBIIIOJIHEHHUE 1aO0pamopHou pabomsi TPaHUIIBI UX IPaKTHIECKOro npuMeHeHus. Co31aTh yCIOBHS AT
3aMucaTh XUMHUIECKYTO - opopmIteHHE J1TaOOPATOPHOTO KypHaIa 3aKpEIUICHHS IPAKTHIECKUX HABBIKOB M YMEHHI.

PEaKITHIO)» -HaOJII0IEHNE

19. | Pa3moxxum peaxmuu no 14 -IPOCMOTp CJIAHJ0B HA TEMY O3HaKOMIICHHE C OCHOBHOU KJTaCCHU(UKAIMEH PEaKIHid IO TEITIOBOMY

MOJIOYKaM. «Knaccudukanus peakmiiy; 3¢ deKTy U 10 COCTaBy PEeareHToB U MPOAyKTOB peakiuu. Co3nate
-Arpa-COPEBHOBAHNE YCIIOBUSI JUIS 3aKPETICHUS MIPAKTHUECKUX HABBIKOB M YMEHHH.
- MOHOJIOTHYECKHE OTBETHI yJalUXCs

20. | Kak uepenaxe o0OrHaTh 4. - IPOCMOTP CNAi0B HAa TeMY «XUMHUYECKast CopelicTBOBaTh MOHUMAHUIO 3HAYUMOCTD O XUMHUECKOW KHHETHUKH, O

remap/a. KHHETHKaY; (akTOpax BIUSIOMNX HA H3MEHEHHE CKOPOCTH.
- becenna
21. | Eure oauH cocod momMoub 1 4. - Oecena CopeiicTBOBaTH MOHMMAHUIO 3HAUMMOCTH COBPEMEHHOTO KaTaJln3a.

yepemnaxe.

- BBIIIOJIHCHUC 3aI[aHHI>'I TBOPYECKOI'O
xapakrepa

Co31ath yCIOBUS JUIS 3aKPEIUICHHSI TPAKTUIECKUX HAaBBIKOB U YMEHHH.

Iaasa 4. «Xumus u wianera 3emisi» (9 yacos)

22. | «...0H BCIOJY U Be3ze: B 1 4. - IPOCMOTp cllaii1oB Ha Temy «Mcropus Crioco06cTBOBATH TOHUMAHUIO 3HAYUMOCTH B TIPOBEJICHUH
KaMHe, B BO3/1yXe, B BOJIE, OH OTKPBITHII KHCIOPOAA U BOZOPOIa» CPaBHUTEIHHOTO aHAIM3a KPUTEPHEB BEIOOpA MPOMBIIIUIEHHBIX U
U B yTpeHHEeH poce, U B -00Cy K /IeHHE TTO/IrOTOBJICHHBIX COOOIIEHUH 71a00paTOPHBIX CHOCOO0B Moy4eHus BemecTB. Co3aaTh yCIoBUS LIS
HeOec royOou3He » -caMOCTOsTeIbHas padoTa C IUTepaTypon 3aKpeIuUIeHHs IPAKTHIECKUX HAaBBIKOB U yMeHuil. Co3/1aTh yCIOBHS Y
- poseBasi urpa y4aImxcsi B HOTpeOHOCTH B CAMOCTOSITEJILHOM 1 KOJUIEKTHBHOM paboTe.
23. | Takoe BaXXHOE OKHCIICHHE. 14 - IPOCMOTp cnaiioB Ha Temy «IIponeccer CopelicTBOBaTh MOHMMAHUIO 3HAYUMOCTH MIPOLIECCOB OKUCIICHMUS,
OKHCJICHUS» MMeEIOINX O0JIbIIOE 3HAaYCHNE B IOBCETHEBHOMU JKU3HH.. CO31aTh YCIOBUS
-00Cy K/IeHHE TTO/IrOTOBJICHHBIX COOOIIEHUH JUIS 3aKPETUICHUS] TPAKTUUECKUX HAaBBIKOB M YMEHHIH.
-KJIaCCHOE COYMHEHHE
- posieBas urpa
24. | Hayunast nabopaTopusi 14 -3KCKypcus Co3mate yciIoBuUS ISl IPUMEHEHHS NOJTYYEHHBIX HAa YPOKE 3HAaHUN 00
«Bomopox u xkucmopony. OXpaHe TpyJa, IJIsl TOJydeHHsI BENIECTB B JaOOpaTOpHH
25. | Cka3ska o BojIIeOHOM 14 - MPOCMOTP CNaiI0B HAa TeMy «DOTOCHHTE3» CopelicTBOBaTh MOHUMAHHIO TPEICTABICHHS YUAIIUXCS O CYITHOCTH

TOPIIOYKE

-00CyXJIeHIE TOATOTOBIEHHBIX COOOIICHHUI

npoiecca (POTOCHHTE3a M ero 3HAYCHHUE.




- posieBasi urpa

26. | 3HavyeHHe OJHOTO 14 - IPOCMOTp CIIaliIoB Ha TeMy «YTJIepoa 1 CoJeiicTBOBaTh MOHMMAHUIO NPEJICTABICHUS yJaIuXcst 00 aJUIOTPOIHU 1
MaJIeHbKOT'O TIPOIICHTA. KUCIIOPOI»; QJUIOTPOITHBIX MOAN(HKALHAX.

- becena
- 3a/IaHUS JJOTHYECKOT0 XapakTepa
-00Cy K/IeHHE TOJITOTOBJICHHBIX COOOIIEHUH

27. | Xusas Bona. 1y - IPOCMOTp ClIaiiioB Ha Temy «Bona- CopeiicTBOBaTh HOHMMAHHMIO TPEJICTABICHHS yYalllUXCs O BOJIE,
YHHKAJIBHOE BEIIECTBOY; aKIEHTHPYsl BHUIMaHHUE Ha MPpo0JIeMe paloHaJIbHOTO ¥ OEpEeKHOTO
- poseBast urpa UCIIONIb30BaHMS BOJAHBIX PECYPCOB.
-00CyK/IeHHE TTOITOTOBJICHHBIX COOOIIEHUN
- UTpa- COPEBHOBAHUE

28. | XMMUYECKHUH PEaKTHB U 1y - poseBast urpa CogeiicTBOBaTh HOHUMAHHMIO NPEJCTABICHHS YUAIIUXCs O CBOMCTBaX
yYHUBEpCaJIbHBIN -00CyK/IeHHE TTOITOTOBJICHHBIX COOOIIEHUN BOJIBI KaK PacTBOPUTEIIS.
pPacTBOPHUTETH B OTHOM
(rakoHe.

29. | Kak oTnenuth 3epHa OT 1 u -9KCKYpPCHS CozeiicTBOBaTh MOHMMAHUIO PEICTABICHUS YIAIIUXCS O BaKHSHIIINX
IUIEBEJI, 2 METAJLI OT ITyCTOH NPUPOIHBIX HCKOIIAEMBIX, 100bIYa, aKICHTHPYS BHUIMaHHE Ha podieme
NOpPOJBL. DKCKYpPCHS B My3eii PaLOHAIBHOTO B OSPEIKHOTO HCIIOJIb30BaHUS IIPHPOIHBIX PECYPCOB.
'opHOTrO HHCTHTYTA Co31aTh yCIIOBHS ISl O3HAKOMIICHUS YYAIUXCs C IPOGECCHAMH,

CBSI3aHHBIMH C XUMHEH.
30. | Komy yrpoxaer onacHoctp? | 1 u. -IPOCMOTP clIaioB Ha TeMy «OxpaHa AKIICHTUPOBATH BHUMaHHE Ha BOIIPOCAX OXPaHbl OKPYIKAIOIICH Cpepl,

Bawm. Pa3Be BbI HEe BUIUTE,
YTO TIEpe]l BaMHU BECHI, Ha
OJIHOH Yanie KOTOPBIX Balle
MOTYILIECTBO, HA APYTOH -
Ballle OTBETCTBEHHOCTh?

OKpY>Karouiei cpenp»
- IUAJIOT-OUCITYT
-poseBast urpa

palMOHAILHOTO ¥ OEPEIKHOTO HUCTIOIH30BAHHS IPUPOIHBIX PECYPCOB.

I'naga 5. «XuMusi ¥ Ham J0m» (4 yaca)

31. | Xumus u ObIT 14 - IPOCMOTP CIAI0B Ha TeMy «XUMUS U Crioco6cTBOBAaTH HOHUMAHHUIO POJIM XUMHUH KaK HHTETPUPYIOIIEeH HAyKH
HCKYCCTBO»; «XUMHUS M JOMAIIHAS alTeykay | eCTeCTBEHHOTO IMKJIA, UMEIOIIee OTPOMHOE IPHUKIIAHOE 3HAYCHHE.
-00CyX/ICHHE TTOJITOTOBJICHHBIX COOOIIEHHUH Co3naTh ycIoBHS ISl 3aKPETUICHHS PAKTHIECKUX HAaBBIKOB U YMEHHI.
- Oecena Co3n1aTh ycIIoBHSA AJIsl 03HAKOMIICHUS! YYAIUXCS C IPOECCHsIMHY,
CBSI3aHHBIMH C XUMHEH.
32. | Hayunas nabopaTopus 14 - OKCKYypCHs Co311aTh ycIIoBHS ISl 3aKPETUICHHS PAKTUIECKUX HAaBBIKOB U YMEHUI.
«[ToBenurenu cTekma» Co3naTh ycIIoBHS sl 03HAKOMIICHUSI yYalUXCs C MPOoQeccHsiMu,
CBSI3aHHBIMH C XUMHEH.
33. | XuMus 1 MCKycCTBO 14 - IPOCMOTP CNAi0B HA TEMY «XUMHUS U Crioco0cTBOBATH MOHUMAHHIO POJIM XMMHUH KaK HHTETPUPYIOLIEeH HayKH
HCKYCCTBOY; €CTECTBEHHOTO IIHKJIA, UMEIOIIEE OTPOMHOE IPHUKIIAIHOE 3HAUEHHE.
-00Cy K/IeHHE TOIrOTOBJICHHBIX COOOIIEHUH Co31ath yCIoBUS UL 3aKPEIUICHHUS TPAKTHIESCKUX HaBBIKOB U YMEHHH.
- Oecena Co31ath yciIoBuUS ISl 03HAKOMIICHHUS YHAITHXCS ¢ Ipodeccrusimu,
CBSI3aHHBIMU C XUMUEM.
34 | Xumuyeckoe moy. Urorosoe | 1u - TeaTpaJIbHOE 1IO0Y Co31ath yCIOBUS U 3aKPEIUICHHS TPAKTUIECKUX HAaBBIKOB M YMEHHH.

3aHATHUC.




