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INOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma Kypca BHEYpO4YHOU  jestenbHOCTH — «BBenenue
B XUMHUIO» (Jlajgee — Kypc) s 5-6 KJIacCoB COCTaBJ€Ha Ha OCHOBE TpeOOBaHUM
®denepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbLHOTO CTaHAapTa OCHOBHOI'O OOIIETO
obpazoBanus (mpukaz MuHucTepcTBa TpocBenieHus Poccuiickoit denepanun
or 31.05.2021 Ne 287 «OO6 ytBepxkaeHHH (enepaqbHOr0 TroCYIapCTBEHHOTO
00pa30BaTENBLHOIO CTaHJapTa OCHOBHOTO 0O0IIero oO0pa3oBaHUsS») C Y4YETOM
®denepanibHON OCHOBHOHM 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus (IIpuxaz MunucrepctBa mnpocBenieHuss Poccuiickoii ®enepanuu
ot 18.05.2023 Ne 370 «O06 yTBepxkaeHUU PeaepanbHOil 00pa3oBaTeIbHON MPOrpaMMBbl
OCHOBHOTO 00IIIEro 00pa3oBaHUs»).

[Ipennaraemasi paboyasi mporpaMma peaiM3yeTcsl ¢ HCIOIb30BAaHUEM YYEOHOIO
nocodus «BBemeHue B eCTECTBEHHOHAyuHble TmpeaMeThl.  EcrecTBo3HaHME.
5-6 kiacce», aBTopel A.E. I'ypeuu, [I.A. Ucaes, JI.C. IlonTak. ABTOpHI JTaHHOTO
y4eOHOTO MOoCcoOHust cTpeMsaTcss NpoOyAWTh B IIKOJIBHUKAX >KEJaHWE TO03HaBaTh
U HUCCIEN0BAaTh OKPYXAIOIIUI MUpP, BCTPOUTh B CHUCTEMY CBOETO MHUPOBOCIPHUATHS
¢buzuky u xumuio. M3noxxkenwe marepuana B yueOHOM mnocoboun «BBenenue B
€CTECTBEHHOHAy4Hble  mpeameTbl. EcrecTBo3Hanme. 5-6  Kiaccel»,  aBTOPHI
A.E. I'ypeBuu, JI.A. Ucaes, JI.C. IloHTak mjis y4yamuxcsi UMEET HETPAAUIMOHHBIN
XapakTep, OCHOBAaHHBIM Ha y4yeTe ICHUXOJIOTHYECKHX OCOOCHHOCTEH NeTeil TaHHOTrO
BO3pacTa, B KOTOPOM UCIIOJIb30BaHUE PUCYHKA CIIOCOOCTBYET KOHIIEHTPAIIMM BHUMAHUSI
ropaszo 0oJibllie, YeM TEKCT, a U3 BUJIOB ACSATEILHOCTH MPEINOYTEHUE OTIA€TCS UTPE.
B yueOHMKe pUCYHOK SIBJIIETCS OCHOBHBIM CPEJICTBOM MOJIauu Y4eOHOTO MaTepuania, a
HE MPOCTO WJUTIOCTpanuer Kk Texcty. Oco0oe BHHUMaHUE YJEJIEHO AKCIEPUMEHTY: B
MpoIIecce U3yUeHUs Kypca, yJallruecs: BBITIOIHSIOT JIa00paToOpHbIe PabOThI.

[IporpaMma CIIy)KUT OCHOBOM JJISI COCTaBJICHUS YYWUTEIEM KaJleHJIapHO-
TEeMaTUYECKOr0 MIIAHUPOBAHUS Kypca.

Lean Kypca BHEYpOUHOU JIeATeIbHOCTH «BBeneHne B XuMuio» — popMupoBaHue
OCHOBHBIX KOMIETEHIIMH OOYyYaronIuXcsl MJisi YCHEIIHOTO M3YyYeHHs] XHMHH Ha
yriyOJIEHHOM YPOBHE Ha CTYIIEHH OCHOBHOTO 00I1IIero 00pa3oBaHMsl.

OcHOBHBIE 3aJa4yM  Kypca BHEYPOUYHOM  JAesATenpbHOCTH  «BBenenwue
B XUMHUION:

1) oBnajiecHe KOHKPETHBIMH XHMHYECKUMH TOHSATHSIMH, CHMBOJHUYECCKHM
SI3LIKOM XMUMHUHU HEOOXOJIUMBIMU JIJISl U3YUCHUS Kypca XUMUHU Ha yTIIyOJIEHHOM YPOBHE
Ha CTYIIEHH OCHOBHOT'O 00111eT0 00pa3oBaHus;

2) bopMUpOBaHHE TMPEACTABICHUN O 3aKOHOMEPHOCTAX M I03HABACMOCTH
SIBJICHUU TIPUPOJIbI, TOHUMAHKUE MECTa XUMHUU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

3) popMHpOBaHUE DIEMEHTAPHBIX HCCIICAOBATCIILCKAX YMEHHH (JOTHMYSCKUX
JICUCTBUN, WCCIEAOBATEIbCKUX JEUCTBUIM, KOMMYHUKATUBHBIX JCHCTBUN, pabOTaTh
¢ uHbOopMaIHein)

4) hbopMHUpOBaHHE YCTAHOBKH HAa aKTHBHOE yYacTHE B PEIICHUU MPAKTHUSCKUX
3a/la4  Pa3IMYHOM HAIpPaBJICHHOCTH (TBOPYECKOW, HAYYHOM, TEXHOJIOTHYECKOM),
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OpHEHTAllUsS HAa TMPUMEHEHHE 3HAHWUW W3 €CTECTBEHHBIX HAyK IS PEUIeHUs 3aaad
B 00JIaCTH OKPY KAIOIIEH CPEJIbI.

PanHee xumMuyeckoe 00pa3OBaHME INKOJbHHUKOB CIOCOOCTBYET HMX IPHUPOIHOU
J0003HATEILHOCTH, PACIIMPEHUIO KPYro3opa, pa3BUTHIO HAYYHOTO ITOHUMAaHUS
U IIEJIOCTHOTO BHJICHHS OKpyskatomero mupa. Cojaep)kaHue CTPOUTCS Ha OCHOBE
JCATEIPHOCTHOTO TI0J1X0/1a. BoBieueHHe ydwammxcss B pa3HOOOpPa3HYH Y4eOHYIO,
UCCIICIOBATCILCKYI0O M IPAKTHYCCKYIO  JICATCIBHOCTh  SBIIACTCS  YCJIOBHUEM
MpUOOPETEHUS IPOYHBIX 3HAHHM, TPEoOPa30BAHUEM UX B YMEHUS U YOCKICHUS.

B kypce ucmosib3yroTcsl 3BpUCTUYECKHUE HCCIIEIOBATEILCKIE METOIBI O0YUCHUS:
aHanu3 WHQPOpPMAIMU, TMOCTAHOBKA DKCIIEPUMEHTA, MPOBEJACHHUE HWCCICIOBAHUNA. ITH
METOJbl B HAWMOOJBINCH CTENEHU IOJDKHBI OOECIEYUTh PA3BUTHE TMO3HABATEIHHBIX
WHTEPECOB, WHTEUICKTYATbHBIX W TBOPYECKHUX CIIOCOOHOCTEH, CaMOCTOSTEIHHOCTH
B IPUOOPETECHUH 3HAHUH TIPH BBHITIOJITHCHUH TBOPYCCKUX 38/ TaHUH, SKCTICPUMEHTATBHBIX
HCCJIEJOBAHUH. Ponb YUUTENA B oOy4yeHUH MEHSIETCS:
OH BBICTYIIA€T KaK OpPraHM3aTop, KOHCYJbTAHT, OKCIEPT C€aMoro Ipoliecca
NEATEIIbHOCTH yYaIlluXcs M €€ pe3ynbpTaToB. [Iporeaypa nmpoBepku 3HAHUM M YMEHHI
HOCHUT JUATrHOCTHYECCKUM XapaKTep, YTO IMO3BOJISET YUUTEIIIO OTCICKUBATH PE3YIbTAThI
NEATEIbHOCTH OOYYaloIUXCS M KOPPEKTHPOBATh WX JOCTHKEHUS, OPUCHTHPYS Ha
yCIeX B CBOCH JIEITEIIbHOCTH.

[Iporpamma Kypca cocTaBjieHa M3 pacuera 68 ydeOHBIX 4YacoB mo 1 wyacy
B Hezlelo B 5 1 6 kinaccax (1mo 34 4 B KaX0M KJiacce).



ININIAHUPYEMBIE PE3YJIBTATBI

JIMHHOCTHBLIE PE3VYJIbTATDBI
I padsxcoanckoe éocnumanue:
— TOTOBHOCTH K BBINOJHEHUIO OOS3aHHOCTEM IpakJaHWHA M peaju3alud €ro
npaB, YBaXKEHHE MPaB, CBOOO M 3aKOHHBIX MHTEPECOB JAPYTUX JIIOJICH;
— TOTOBHOCTh K Ppa3HOOOpa3HOM COBMECTHOM JESATENBbHOCTH, CTPEMJICHHE
K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOLIH.
Ilampuomuueckoe 6ocnumanue:

— ILIEHHOCTHOE OTHOILIEHWE K JOCTMXKEeHUsM cBoe Pomumael — Poccun,
K HayKe, TEXHOJOTUSM, OOEBBIM MOJBUTAaM U TPYIOBBIM JIOCTHXKCHHUSIM HapO/a.
QDuszuueckoe gocnumatue, Gopmuposarue KYJlbmypol 300p06bsL

U DMOYUOHANLHO20 ONIACONOTYHUUSL:

— OCO3HAHUE LIECHHOCTH JKU3HU,

— OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3JI0POBBIO U YCTAHOBKA Ha 3JI0POBBIM
00pa3 Xu3HU (310pOBOE MTUTAHKUE, COOJIIOICHIE TUTUEHUYECKUX TTPABHII)

— OCO3HaHME TMOCIEACTBUN U HENPUATHE BPEIHBIX MPUBBIYEK (YHOTpeOIcHHUE
QJIKOTOJIs, HAPKOTUKOB, KypeHue) W HHBIX ¢GopM Bpena mid  (PU3NYECKOTo
1 TICHXHYECKOTO 37I0POBBSI;

— coOJoieHue paBuil 0€30MaCHOCTH;

— ¢dopMupoBaHUE HaBblKa pedieKCUM, TMPU3HAHUE CBOErO IpaBa Ha OIIMOKY
M TaKOTO e MpaBa JIPyroro 4eioBeka.

Tpyoosoe 6ocnumanue:

— YCTaHOBKA HAa aKTMBHOE y4aCTHE B PEIICHUH MTPAKTUYECKUX 3a/1a4 COIUATBLHOM
HaIpaBJICHHOCTH, CITOCOOHOCTH WHUIIUAPOBATH, TTAHUPOBATH
1 CaMOCTOSITEJIBHO BBITIOJHSATH TAKOTO POJIa IESITEIHHOCTh;

— MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO npodeccuit u Tpyia pa3iuyHoTo poa,
B TOM YHCJI€ HA OCHOBE MMPUMEHEHUS U3y4aeMOro MPeAMETHOTO 3HAHUS.

JKonoeuyeckoe gocnumaHue:

— OpHUEHTaIUsl Ha MPUMEHEHUE 3HAHWM W3 €CTECTBEHHBIX HAYK JIJISl PEIICHUS
3ajay = B OOJacTH  OKpy)Karoled  cpelbl,  IJIAaHUPOBAHHS  TMOCTYIKOB
Y OIICHKU WX BO3MOXKHBIX TIOCTIEACTBUMN IS OKPYKAIOIICH CPEeIbl;

— AKTUBHOE HEIPUATUE IECUCTBUM, IPUHOCALLIUX BPE OKPYKAIOLIEN CPELIE;

— OCO3HAaHHWE CBOEW POJM Kak TpaxJaHWHA W MOTPeOUTENsT B YCIOBUSIX
B3aMMOCBSI3U IPUPOJIHOMN, TEXHOJIOTUYECKOU U COLIMAJIBHOU CpPEI.

[leHHOCTH HAYYHOTO TO3HAHUS:

— OpHEHTAaIMsi B JICATEIHOCTH HA COBPEMEHHYI0 CHCTEMY Hay4YHBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA W TMPUPOJIBI,
B3aMMOCBSI3SX UeJIOBEKa C IPUPOJTHOM;

— OBJIQJICHUE OCHOBHBIMH HaBBIKAMHU HCCJICIOBATEIBCKON  JIESITEIHHOCTH,
YCTAaHOBKAa Ha OCMBICIICHUE OIbITa, HAONIOACHUN, TOCTYIIKOB U CTpEeMJICHUE
COBEPIIICHCTBOBaTh IMYTH JIOCTWXKEHHUS HWHIWBUAYAJIBHOTO U  KOJIJIEKTUBHOIO
OJ1aronoTyyus.



METAIIPEJMETHBIE PE3YJIBTATHI

OsnadeHue yHUBEPCATbHLIMU YUEOHBIMU NO3HABAMENbHBIMU OCUCTNEUAMU.

1) 6a30BbIC JIOTHYECKUE ICUCTBUSA:

— BBISIBJISITh M XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKNA OOBEKTOB (SBJICHUN);

— YCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCHU(PUKALWHA, OCHOBAHUS JUIS
0000IIEHNS U CpPaBHEHUS

— BBIIBJISITh  IIPUYMHHO-CIIEJICTBEHHBIE CBA3M IPU HM3YYCHHUH  SIBICHHI
U TIPOIIECCOB;

— JIeTIaTh BBIBOJIbI, (POPMYIIHPOBATH TUTIOTE3HI;

— CaMOCTOSITEIBHO BBIOMpPaTh CHOCOO peleHus ydeOHOM 3anauu (CpaBHUBAThH
HECKOJIbKO BAapUAHTOB PEIICHHs, BBIOMpaTh HAuMOOJEe NOAXOASIIUNA C YYETOM
CaMOCTOSATENIbHO BBIJIEJICHHBIX KPUTEPHUEB);

2) 6a30BBIC UCCIIEIOBATEILCKIE ICUCTBHS:

— HCIOJB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHUS;

— (hopmyaHpoOBaTH BONPOCHI;

— TPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OMBIT (3KCIIEPUMEHT);

— CaMOCTOSITEILHO (hOopMynHpoBaTh OOOOIIEHHUS] M BBIBOJIBI IO PE3yJbTaTaM
IIPOBEJEHHOT0 HA0JIIO/IEHNUS, OTIbITA, UCCIIEIOBAHMUS,

— MPOTHO3MPOBATH BO3MOYKHOE JAJIBHENIIIEE PA3BUTHE IIPOLIECCOB;

3) pabora ¢ uHbop™MaIHei:

— MPUMEHSTH Pa3IMYHbIE METOJIbI PU MTOUCKE U 0TOOPE MH(POPMALIH C YUETOM
MpeI0KEHHOM yueOHOM 3a/1auu;

— BBIOMpaTh, CHUCTEMATH3UPOBATh HH(POPMALMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHS;

— CaMOCTOSITEIbHO  BbIOMpaTh  ONTUMAJbHYIO  (QOpMYy  TpEACTaBIICHUS
uH(pOpMallM U WUTIOCTPUPOBATh pEIIaeMble 3a/ladyll CXeMaMH, AMarpaMMaMH, UHON
rpaduKoOi U X KOMOMHAIUSAMU;

— 3(peKkTUBHO 3aIOMHHATH U CUCTEMATU3UPOBATh HH(POPMALIHIO.

OBnajieHHe CHUCTEMOW YHUBEPCAIbHBIX YUEOHBIX IMO3HABATEJIbHBIX JIEUCTBUMN
oOecreunBaeT c(pOPMUPOBAHHOCTh KOTHUTUBHBIX HAaBBIKOB Y OOYYAIOIINXCS.

Osnaodenue yHUBEpCANIbHbLIMU Y4EOHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU.

1) obmienue:

— BOCHPUHMMATh M (OpPMYIHpPOBaTH  CYXIEHHUS, BBIpaXXKaTb  3IMOLUU
B COOTBETCTBHUHU C LIETSIMHU U YCIOBUSMHU OOLICHHUS;

— BBIpaXxaTh ce0sl (CBOIO TOUKY 3PEHUSI) B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

— B Xoj€ Jauaiora W (WiaM) JOUCKYCCHUM 3aJlaBaThb BOIPOCHl MO CYIIECTBY
oOCyXKJaeMoil  TeMbl, HalleJICHHble Ha peUIeHHe 3aJayd U MOoJJeprKaHHue
Oaro’key1IaTeIbHOCTH OOIIEHNS;

— MyOJUYHO MPEJCTABIATh PE3YIbTaThl BBIMOIHEHHOTO IPOEKTA;

2) COBMECTHAsI ICATEIIHOCTb:

— MOHUMATh u UCII0JIb30BATh IpPEerMyIIEecTBA KOMaHJTHOM
Y MHAMBUAYAJbHON pabOThl IPU PEIIEHUH KOHKPETHON MPOOJIEMBbI;
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— MPUHUMATH LEJTb COBMECTHOM AEATENBHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUS
0 €€ JOCTI)KEHHIO: PAaCHpeNeNsaTh PO, JOTOBAPUBATHCS, OOCYXKIaTh IMpPOIECC U
pe3yNbTaT COBMECTHOU paboThI;

— BBINOJHATh CBOIO 4YacTh palOThl, JOCTUraTh KayeCTBEHHOIO pE3yJbTaTa
II0 CBOEMY HANPABJICHUIO U KOOPIAWHUPOBATH CBOM JEHUCTBUSA C IPYTHMMH YJIECHAMH
KOMaH/Ibl;

OBnazieHNE CUCTEMON YHHUBEPCAIBHBIX YUYEOHBIX KOMMYHUKATHBHBIX JEHCTBUN
oOecrieunBaeT C(HOPMHUPOBAHHOCTH COLMATIBHBIX HABBIKOB W HMOLMOHAIBHOTO
MHTEIJIEKTa O0y4aroIuXCs.

OsnadeHue yHUBEPCATbHBIMU YUEOHBIMU PE2YIIMUBHBIMU OCUCBUAMU:

1) camoopranu3zanus:

— BBIABIIATH POOJIEMBI JUIsl PEIICHUS B dKU3HEHHBIX M YU€OHBIX CUTYyaIUsX;

— CaMOCTOATEIbHO COCTAaBJISATh AJITOPUTM pEUICHMs 3a1adyd (WIM €ro 4acTb),
BBIOMpaATh CMOCOO pelieHusT y4eOHOM 3aJauyd ¢ y4eTOM HUMEIOIIUXCS PECYpPCOB
Y COOCTBEHHBIX BO3MOXHOCTEM, apryMEHTUPOBATH MTPe1JIaraéMble BAPUAHTHI PEILICHU;

— COCTaBJIATh IUIAH JEHCTBHH (IJIaH peaiu3alid HAaMEUEHHOro alropuTMa
pellIeHNs1), KOPPEKTUPOBATh MPEAJIOKEHHBIM aIrOPUTM C YUYE€TOM IOJTYYEHHs] HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;

— JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

2) CaMOKOHTPOJIb:

— BJIAJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAILIMU U peIIeKCHH;

3) SMOIMOHAIbHBIN MHTEIIJIEKT:

— pasnuuarh, Has3blBaTh U YHOPaBISATh  COOCTBEHHBIMH  3MOLUSMHU
Y DMOLIMSIMU JAPYTHX;

— peryimpoBaTh CIIOCOO BhIPAKEHUSI SMOIIHIA;

4) npuHsTHE C€0S U IPYTUX:

— OCO3HAaHHO OTHOCHUTBCS K APYrOMY YEJIOBEKY, EM0 MHEHHIO;

— MpU3HABaTh CBOE MPABO HA OMIMOKY U TAKOE e MPaBO APYroro;

— MPUHUMATh ce0s U IPYTUX, HE OCYKIasi;

— OTKPBITOCTh ce0e U IPYTUM;

OBnazeHNe CHUCTEMOM YHHUBEpPCAJIbHBIX YYEOHBIX PEryJsTUBHBIX JEHCTBUN
oOecreunBaeT GOPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSIS O3S
JUYHOCTH) U KM3HEHHBIX HaBBIKOB JTUYHOCTHU (yIpaBieHUs] COOOW, CAaMOIUCIMIINHEI,
YCTOMYMBOIO MOBEJICHNUA).

[TPEJAMETHBIE PE3VJIbTATBI!

— IOHMMAaHHUE MECTa XUMHUH CPEAU APYTUX €CTECTBEHHBIX HAYK;

— 3HAaHME W BJIaJeHHE 3HAKOBO-CHMBOJILHOW CHCTEMOW 00O0O3HAYEeHUI
B €CTECTBEHHBIX HayKaX (XMMHUYECKMH DJIEMEHT, XUMHUYECKHE (HOPMYJIbI
U XUMHUYECKHE yYpaBHEHUS) M MHTEPHAIMOHAIBHOU CHUCTEMOW (DU3UYECKUX BEIHYUH

(CH);

! TpenmeTHbIE pe3yIbTaThl YKa3aHbI C LIEIbI0 CHHXPOHU3AIUK Kypca BHEYPOUHOM JeATeIbHOCTH C KyPCOM XUMHH
B 7-9 kimaccax



— BIIQJICHUE CHUCTEMON BaKHEUIUX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHUX
MOHATUN: «aTOM», «MOJICKYJa», «HOH», «BEIIECTBO», «XUMHUYECKUH DIEMEHTY,
«IPOCTOE M CII0)KHOE BEIIECTBO», «OKCHI», «OCHOBAHHE», «KHUCIOTA», «COJbY,
«XUMHUYECKas pEaKIns», «PEAKIUs COSAMHCHUS», «PEAKITUS Pa3I0KECHU,

— 3HaHHME OOIINX €CTECTBEHHO-HAYYHBIX TEOPUI U MOJICIICH: TeTHOIICHTPUYECKast
MOJIeJTh MUPa U TEOPHUSI BCEMUPHOTO MPUTSHKEHUS, JUCKPETHOCTh BEIIECTBAa U AaTOMHO-
MOJIEKYJIIPHOE YYCHHUE, siAepHasi MOJIEbh CTPOCHHUS aTOMa, 3aKOH COXPAHEHHUS MACChI;

— 3HAHWE BEMIECTB MOJEKYJSIPHOTO H  HEMOJIEKYJISPHOTO CTPOCHUS,
WHIUBUTyJIBHBIX BEMIECTB M CMECEH, M UX PACTIPOCTPAHCHHOCTD B MPUPOIC;

— YMEHHE XapaKTEePU30BaTh U Pa3IMuaTh BEIIECTBA IO UX CBOMCTBAM (KHUCIOPOI,
BOJIOPO/I, BOJA);

— YMEHHE XapaKTepU30BaTh (PU3NUECKUE CBOWCTBA OKCHIOB, KHCIIOT, OCHOBAaHUN
U COJIEN,

— 3HAHWE O BIUSHUU BEIIECTB HA OPTraHU3M YEJIOBEKAa M OKPYKAIOIIYIO
MPUPOIHYIO CPELy;

— BIJIQJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO T[O3HAHUs: HaOJII0JICHUE,
AKCIIEPUMEHT MIPU U3yUYCHHUH BEIIIECTB;

— 3HAHUE OCHOB 0€30MacHOil PaboThI C BEIIECTBAMHU U HEKOTOPHIM XUMHUYECKUM
00opy10BaHUEM;

— HaJIMYUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHMS SKCIEPUMEHTOB: M3YYCHUE
Y OTMICAHUE CBOMCTB BEIIECTB; 3yUeHUE PU3NUCCKUX U XUMUUICCKUX SBJICHUH, OTTBITHI
WUTIOCTPHUPYIONTUE TIPU3HAKK TIPOTEKAHWS XWMHUYCCKHX pEaKIHid, TMPUMCHEHNE
WHIUKATOPOB JIJISl OTIPEICIICHHS XapaKTepa Cpelbl paCTBOPOB KUCJIOT U IICIIOYCH;

— mpeacraBieHue o cdepax MpodhecCUOHATBHOM NESITEIbHOCTH, CBSI3aHHBIX
C XUMHEH B COBPEMEHHBIMHU TEXHOJIOTHUSIMU;

— HaJIW4YMe TIEPBOHAYAIBLHOTO OMbBITa PabOTBI C PA3TMYHBIMH HCTOYHHUKAMH
uH(}OpMAIUU TI0O XUMUU: CJIOBapH, CIIPABOYHHKH.



COJEPXAHUE KYPCA

5 KIJIACC

Beenenune (7 4.)

['ennoueHTpruecKas MOAEIb MUPA U TEOPUSI BCEMUPHOTO NpuTskeHus. [Ipupona
KUBas U HEeXUBasl. SIBICHUS TPUPOIbl. YenoBeK — 4yacTh NpUpoAbl. YeIoBEK BIUAET HA
npupony. HeoOxogumocTh M3ydeHHs TPUPOAbI U OEpPEKHOr0  OTHOUICHUS
K Heil. OxpaHa npuposl. XUMHS — OAHA U3 Hayk o npupoje. Tena u BeniectBa. Uto
n3ydyaetr xumusi. Haydnbie MeTObl U3yUeHUS MPUPOABL: HAOIIOAEHUE, ONBIT, TEOPUS.
3HAKOMCTBO C TMPOCTCHIIMM XUMHUYECKUM O0OOpyIOBaHHWEM: MpoOupKa, Kojba,
nabopaTOpHBI  CTakaH, BOPOHKA,  TMHIETKA,  IIMaTeldb,  IUIACTMACCOBBIN
U METAUTMYECKUIN IITaTUBBI, JAEpKaTellb NJis1 Npooupok. M3ameputenbHbie mpubOOpHI:
BECHI, TEPMOMETP, MEH3YpKa (€AMHUIIBI U3MEPEHUM, IIKajga npubopa, 1eHa JIeJIeHuUs,
Mpeaea U3MEPEeHH, MpaBuia MOJIb30BaHHUS).

JlabopamopHhwvie pabomoi.

1. Tena u BemiecTna.

2. 3HaKOMCTBO ¢  JiabopaTtopHbiM  oOopymoBanueMm. HaBbiku  paboOThI

C IPOCTEHIITM XUMHUYECKIM 000pYOBaHUEM.

3. U3mepenue Temneparypsl BOJbI U BO3/1yXa.

Tena u BemecTna (19 4.)

Xapakrepuctuka Ten U BenlecTB (popma, o0beM, 1BeT, 3anax). Oprannyeckue
Y HEOpPTaHUYECKUE BellecTBa. TBepioe, )KUAKOE U Ta3000pa3HOE COCTOSHUS BEIIECTRA.

JIucKkpeTHOCTh BelllecTBa. ATOMHO-MOJIEKYISIpHOE yueHHe. MOJIeKYJIbl, aTOMBI,
VIOHBI. BemecTna MOJIEKYJISIPHOTO u HEMOJIEKYJISIPHOTO CTpPOCHUS,
HX pacIpOCTPaHEHHOCTh B mnpupoje. [lpencraBnenne o pa3mepax 4acTHUIl BEIIECTBA.
JIBmkeHne yactui] BemecTBa. CBsA3b CKOPOCTH JIBUKEHHUSI YACTHUI[ C TEMIIEPATYPOU.
Juddys3us B TBEpABIX TeNax, )KUAKOCTAX W razax. BzanMojelicTBue 4acTHIl BEIIeCTBa
n atoMoB. llosicHeHHe CcTpoeHrEe TBEPIBIX TEJI, JKUAKOCTEN U Ta30B C MOJICKYJISPHOU
TOYKH 3peHus. SnepHas wmonenb crpoeHuss aroma. CTpoeHHe aroMa U HOHa.
XUMHUUYECKHE JIEMEHTHI (KUCIOPOI, a30T, BOJOPO/I, KEJIE30, AIIFOMUHUMN, MeJTb, (hochop,
cepa). 3HaKu XUMHYECKHUX 2JieMeHTOB. [lepuoanueckas cucrema .M. Menpaeneena.

[Ipocthie U crnoxHbIE BemiecTBa (KUCIOPOA, a30T, BOJAQ, YIVICKUCIBIA Tas,
noBapeHHas coJib). Kucnopon. I'openue B kuciopoae. dorocunres. Bopopon.
NunuBuayanbHbie BEMIECTBA U CMECH, UX PAaCPOCTPAHEHHOCTh B Npupojae. Bo3ayx —
cMech ra3oB. PactBopsl 1 B3Becu. Boga. Bona kak pactBoputens. OUncTKa NPUPOIHON
BOJIbI.

JlabopamopHhwvie pabomui.

1. CpaBHeHHE XapaKTEPUCTUK TEJ U BEILIECTB.

2. CBolicTBa BellleCcTBA.

3. HabmroneHue pa3IuyHbIX COCTOSHUM BEIISCTBA.

4. Habmonenue siBinenus tudPpys3uu.

6. PacTBopeHnue BelecTB B Bojie. Bosia kak pacTBOpUTEIb.

7. Paznenenue pacTBOPUMBIX  HEPACTBOPUMBIX BEIIECTB (DHILTPOBAHUEM.

dusnueckue siBjeHus (8 4.)
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@u3nyuecKue SIBJICHUS: MEXaHUYECKUE, CBETOBBIC, DJIEKTPUYECKUE, 3BYKOBBIE,
tersioBsie. [InaBnenue u orBepaeBanue. TasHue cHera, 3amep3aHue BObI, BHIIUIABKA
YyryHa ¥ CTaJMd, W3TOTOBJCHHE JeTaledl ommBKOW. lcnmapeHue >KHIKOCTEM.
Konnencamus.

JlabopamopHhwvie pabomeui.

1. ®usnueckue sIBJICHUS.

2. HarpeBanue creknsiHHOM TpyOku. HaOmroneHuwe 3a IUIaBI€eHUEM CHeEra.
Hab6nronenue ncnapenusi 1 KOHIEHcauu Bobl. HaOmroieHne KUmeHust BOIbI.

3. PactBOpeHue commu.

6 KIIACC

Xumunueckue siBjaeHus (8 4.)

XUMHUYECKHE peaklMu KaKk TpoIecchl 00pa3oBaHUsS OJHUX  BEIIECTB
u3 apyrux. [Ilpu3Haku XMMUYECKUX SBJICHUM W YCIOBUS UX NpoTekaHus. OObICHEHHE
MPOTEKAHUSI XUMHUYECKUX PEAKIUN C TOYKHU 3PEHUSI ATOMHO-MOJIEKYJISIPHOTO YUYECHUSI.
Pacman BeriecTB ¥ MOJIEKYJI HAa aTOMBI WJTH HOHBI, 00pa30BaHKE U3 HUX HOBBIX BEILIECTB.
3akoH coxpaHeHue maccbl. COXpaHEHME MACChl BEIIECTB B XMMHUYECKUX PEAKIMIX.
Peakuun coenuuenus u pasnoxkenusa. CocTaBieHUE ypaBHEHUN peaklMil COETUHEHUS U
pasnoxkenusi. HarpeBarenbHbIil ipubop, ocobeHHocTH miaMmenu. [IpaBuiia HarpeBaHus
BEILIECTBA.

JlabopamopHhwvie pabomaoi.

1. HaOmronenue GpU3NYECKUX U XUMUYECKUX SIBIICHUIA.
2. Ilpu3Haky XUMHUYECKUX PEAKIINUM.

3. MonennpoBaHre XUMUYIECKIX MTPOIECCOB.

4. HarpeBarenbHbIE TPUOOPHI.

IMonsiTHE 0 KIacCaX HEOPraHUYECKHUX M OPraHu4YecKux BemecTs (15 4.)

OKcubl KaK CIOKHBIE BELIECTBA, COCTOSIIUE U3 ABYX XUMUUYECKUX AJIEMEHTOB,
OIUH W3 KOTOpBIX Kuciopon. IIpumeps Hambojee pacmpoCTpaHEHHBIX OKCHJIOB,
UX PacnpoCTpaHEHWE B MpUPOJE U HcnoJib3oBaHue. KucinoTel. OCHOBHBIE CBEICHUS
0 KHUCIIOTaX, MpUMEphl HanboJiee paclpoCTPaHEHHBIX KUCIOT. Mcronb30BaHue KUCIOT
B Xxo3siictBe M ObiTy. IlpaBuiia oOparienus ¢ kucioTamu. Pacmo3HaBaHue KHCIOT.
OcuoBanus. OOmue cBeneHuss 00 OCHOBAHUAX, PACTBOPUMBIE OCHOBAHUS — IIETIOYH;
M3BECTKOBAs BOJIA, ralieHast u3BeCTh. | [puMeHeHre OCHOBaHUM B HAPOAHOM XO3SIMCTBE,
owiTy. IlpaBuyia oOparmieHusi co Ieigodyamu. PacriosHaBaHue OcCHOBaHUU. Peaxius
Heltpanuzanuu. [lonstue 00 wuHAMKaTtopax. JleWcTBHE KUCIOT U OCHOBaHUW Ha
nHauKaTopbl. COJIM KaK CJIOKHBIE BEIIECTBA, B COCTaB KOTOPHIX BXOSAT HOHBI METAJIIOB
1 KHUCIIOTHBIX ocTaTKOB. [IpuMepsl coneil, pacipocTpaneHue ux B npupoje. CBoicTBa
U TpUMEHEHUE psfa CoJIe: TMOBapeHHOW COJIM, COJbI, MEIHOTO KyIlopoca
U J1p.

benku, xupbl W YIJI€BOAbl KaK Ba)KHEWIIHME MHUTATEIbHbIE BEIIECTBA IS
opraHu3Ma 4delioBeKa. Pacro3HaBaHWe HEKOTOPHIX OCJIKOB, >XHPOB, YIJIEBOJOB.
[Tpuponusiii ra3 u HedTh. [IpomcxokneHne MPUPOTHOTO Ta3a, HEPTH, YIisd Kak
MPOYKTOB THUECHHS PA3IMYHBIX OPTaHUYECKUX OCTATKOB O€3 J0CTyma BO3AyXa MpHU
OonmpImMx gaBieHWsAX. Hawmbonee BakHBIE MECTOpPOXKIeHHMS HedpTH U Tasza
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B Poccuu, uX 3HAUYe€HHE KaK MCTOYHHMKOB TMOJIYYEHHUS PA3IUYHBIX BUJOB TOILUIMBA
Y KaK BOKHEHIIETO ChIPbS AJIsI XUMUYECKON MPOMBIIILIEHHOCTH.
JlabopamopHhwvie pabomeui.

1. HccnenoBanue pacTBOPOB KUCIOT U OCHOBAHUIA.

2. HeliTpanuzamnus KMCJIOT U OCHOBaHUM. IHAMKATOPHI.

3. JleiicTBHE KUCIOTHI HA CONTY.

4. Pacno3naBaHu€ Kpaxmaia, )KUpOB, OeJKa.

5. HccnenoBanue 4uIicoB.

Yeqnosek u npupoaa (11 q).

WUctounuku bsHepruu. Pa3znuyHbie BHJIBI HCTOYHUKOB SHEPrUU: COJIHEUHAS
SHEPrusi, MUHEpPAJIbHOE TOIUIMBO, SIACPHOE roprouee. BocriaMeHsieMble MCTOYHUKH
sHepruu. [luineBapeHue Kak MpolecC BOCIOJHEHUS SHEPTUU UYEJIOBEKOM. 3HAUCHHE
COJIHEYHOM OHHEpPruu Il KU3HM Ha 3emiie. Bpimarommecs eCTEeCTBOMUCIIBITATEINH,
UX POJIb B CO3JIaHUU OCHOB €CTECTBO3HaHUA. OCHOBHBIEC HAMPABICHUS COBPEMEHHBIX
Hay4HBIX MCCleoBaHUNA B oOnacTu ¢u3uku u xumuu. HeoOXoauMocTh co3jgaHus
HCKYCCTBEHHBIX MaTepuanoB. [Tpumepsbl MCKYCCTBEHHBIX MaTepuaioB
1 UX UCMOJIb30BAHUE: KEPAMUKA, CIUIABbI, UICKYCCTBEHHBIE aJIMa3bl, KUIKUE KPUCTAILIbI
T. 1. BplpamuBanue HCKYCCTBEHHBIX KpucTauioB. I[lomumepsl. Ilomuatuiien,
MOJUXJIOPBUHMUIL, HNOJMCTUPOJL W Jpyrue  IUIACTMAcCCHI. HarypanbHbie
U XUMUYECKUEe BOJIOKHA. Mcronp30BaHre 3TUX MaTepuaioB B ObITy. Kayuyk u pe3uHa.
PacriozHaBanve mnpUPOIHBIX M XMMUYECKHX BOJIOKOH. Kaydyk, ero cBOWCTBa
U nosyyeHue. Bynkanuzanus kayudyka, pe3uHa U 500HUT. 3arps3HEHUE OKPYKaIOIIeH
cpeabl. OCHOBHBIE (PAKTOpPbl BPEAHOTO  BIUSIHUS  JEATEIHOCTH  YeJOBEKa
Ha OKPY’KaloIIylo cpeay. DKOJIoruueckue karactpodsl, BoeHHbIE AciicTBUs. BpeaHbie
BBIOpPOCHI TPOM3BOJICTBA. HeoOXOIUMOCTh KOHTPOJS 3a COCTOSIHUEM aTMochephl
M OCHOBHbIE  cmocoObl  ero  ocymectBieHusd. HeoOxomumocte  O0pBHObBI
C 3arps3HEHHEM OKpyKawlieh cpeasl. HeoOXoaumMocTh SKOHOMHUM MPUPOTHBIX
PECYpCOB U HCHOJB30BaHMS HOBOM TeXHOJOTUU. OOCYXIACHHE HSKOJIOTUYECKOTO
COCTOSIHUSI B IIIKOJIE U HA TEPPUTOPHUH, mpuieraromeid k Held. CocTaBleHHE ILJIaHA
KOHKPETHBIX JIEJI TIO 03/I0POBJICHHUIO YKOJIOTMUECKOM 00CTaHOBKH, KOTOPHIE MOTYT OBIThH
BBIIIOJTHEHBI BO BpeMs JIETHEW IIKOJIbHOM mnpakTuku. CoBpeMeHHas Hayka
n npousBoacTBO. CpenctBa CBA3U. 3HAHUA, HX POJb B JKHU3HU 4YEJIOBEKA
u obmecTBa. Kak jrou mMo3HAIOT OKpYsKaromuii Myup (Hayka BYepa, CETOIHS, 3aBTPa).
VYrpaBiieHre MNPOU3BOACTBOM: POJIb ABTOMATHKH, 3JIEKTpOoHUKH. KommbroTepuzamms
npousBojicTBa. PoOotel. CpeactBa cBsizu M nepedada uHbopMauuu: TenedoH,
PaIruOCBsI3b, TEJICBUICHUE.

JlabopamopHhwvie pabomui.

1. JlaGopaTopHblii ~ AOMAIIHUKA  SKCHOEPUMEHT IO  BBIPAIIMBAHUIO
HCKYCCTBEHHBIX KPUCTAILJIOB.

2. W3menenue (Gpopmbl MOMMATHIICHA TTPU HATPEBAHUMU.
3. Pacno3naBaHue NpupoOIHBIX U XUMUYECKHX BOJIOKOH.
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CTPYKTVYPA ITPOI' PAMMEBI

Tabnuya 1
Ne Ha3zBanmue Yucio Yucao Yacel Ha Bcero
n/n pa3nesioB TeopeTuye- | Jiabopa- JAMATHOC- 4yacoB
CKHX TOPHBIX THYECKHE
3aHATHI pabdort padoThI
5 knacc
1 | Beenenue 4 3 - 7
2 | Tena u BemecTBa 12 6 1 19
3 | ®usnyeckue IBICHUA 4 3 1 8
Hmozo: 34
6 Knacc
1 | Xumuueckue SIBICHUS 3 4 1 8
2 | IlonsaTue o K1accax 9 5 1 15
HEOPTaHMYECKUX M OPraHUICCKHIX
BEIIECTB
3 | YenoBek u mpupo/ia 7 3 1 11
Hmozo: 34
Bcezo: 68
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TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
1 gac B Hexemto, Bcero 34 Jaca
Tabnuya 2
Tempbl, DJIeKTPOHHbIE
acKpbIBaIOIINe Kou-Bo udposbie OcHOBHBIE BH/IbI 1eATEIbHOCTH
PACKPPIBAIOI (1 p ) CoaepixaHue nmporpaMmbl APT AL
JMAHHBIA pa3aes 4acoB | oOpa3oBaTesb- 00YYAIOIIMXCS MPH U3YYEHHH TeMbI
MPOrpamMMbl HbI€ pecypchbl
Pa3zgen 1. Beenenne
ITpupona. Yenosek — 7 https://drive.goo | I'emnonieHTprYecKas MOJIEIb MUPA U TCOPHS Pabora ¢ undopmarueit

9acTh MPUPOMBIL.
Urto u3yyaer XuMus.
Tena u Bemecrna.
[IpeBpamenus
BEIIIECTB.

[IpaBuna TexHUKH
6€301acHOCTH MpU
paboTe B XUMHUYECKOU
1a0opaToOpHH.
MeTtob!
HCCIIEI0BaHUS
TIPUPO/IBL.
JlaGopatopHoe
o0opyaoBaHUE.
IIpocreiimee
XUMHAYECKOE
obopynoBaHue

gle.com/drive/fo
Iders/1FVaUjJ3
VvFQgldF8TrkzlY
82Nife78Jdsj
(mevaTHas
TeTpaJib)
IIpe3enTaunu

B IIpOrpaMMe
Power Point

https://drive.goo
gle.com/drive/fo

Iders/lygmkDM
bOuTBC_vdhif
GRF97VIMnIiQ
2]
(MeToauueckas
pa3zpaboTKa)

BCEMUPHOTO npuTskenus. [Ipupona xusas

u HexknBas. [loHsaTHE 0 sIBIEHUAX NpUpoasl. YenoBek
— yacTb npupoibl. HeobxonumMocTs n3ydeHust
npupoabl. XUMHs OIHA U3 HayK o npupone. Tena

u BemecTa. [IpupogHeie, HCKyCCTBEHHBIE

Y CUHTETUYECKHE BEIIECTBA. XUMHUYECKHUE SBIICHNUS,
IIPEBPAILCHNS BELIECTB.

[TpaBuna TexHUKH O€30IACHOCTH IIPU paboTe

B XMMUYECKOH 1a00paTOpHH.

Onucanue siBICHUN IPUPOJIBI B TUTEPAType

U ucKyccrse. Hay4Hsli MOAX01 K U3YyYEHUIO
npupoabsl. Habmronenue, oneIT, TeOpus.
JlaGopatopHoe obopynoBanue, mratusbl. [IpaBuna
N0JIb30BaHUs U NpaBuiia Oe3onacHocTu. Posb
U3MEPEHUM B HAYYHBIX UCCIIENOBAHUAX

U B IIPAKTHKE.

[Tpocreiinme n3MepuTeNbHbBIE TPUOOPHI:
M3MEPUTENBHBIN HUINHAP, MEH3YPKa, MEPHBIN
LAJTUHJP.

(c nurocTpanusaMu yueOHUKa

U JIOTIOJIHUTEIbHBIMU
WLTFOCTPATHBHBIMU MaTepUATIaMu).
Paccmotpenue Ten u BelecTs.
Brimonnenue nabopaTopHbIX padoT.
OmnpeneneHrne XUMUYECKUX SBICHUN
Ha OCHOBE JIEMOHCTpAIHil.
N3yuenune npaBui TEXHUKU
0€30IaCHOCTH C MCII0JIb30BaHUEM
WLTIOCTPATHBHOTO MaTepuaa

U peajbHBbIX OOBEKTOB.
Ornpenenenne METO0B
uccnenoBanus. Beibop merona
uccinenoanus. Pabora

¢ uH(popMaImeit (METOIbl XUMUH).
PaccmoTtpenme mabopatopHOTO
obopynoBanusi. M3o0pakeHue
IIKAJTBI C YKa3aHUEM [IEHBI JICTICHHS
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https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j

Tembl, DJIeKTPOHHbIE
acKpbIBaIOLINe Kou-Bo udposbie OcHOBHBbIE BH/IbI 1eATETbHOCTH
PACKpRIBalo (1 pp ) Conep:xkaHnue nporpaMmmsl AR
AAaHHBIHA pa3gen yacoB | oOpa3oBaTeilb- o0y4yaommxcs Npu U3y4YeHHH TeMbl
NMPOrpaMMblI HbIE pecypchl
Pabota ¢ mpocreimmM 1ab0paTopHbIM
obopynoBaHreM (IITaTUBOM, IPOOUPKAMH,
JIO’KEUKOU, TUIIETKOU U Jp.)
Pa3pnen 2. Tesa u BemecTBa
XapaKkTepucTUKa Tel 19 https://drive.goo | Xapakrepuctuku Tei: Gpopma, 00beM; CpaBHEHHE XapaKTEPUCTUK

M BEIISCTB.
CoCTOsIHHS BEIIECTB.
CtpoeHue BellecTna:
MOJIEKYJIbI, aTOMBI,
HOHEL.

JIBH>KeHMe 4acTHIl
BCILIECTBA.
BzaumogeiicTtBue
YaCTHIL BEIISCTRA.
XuMuueckme
DJIEMCHTEI
[Iepnonnueckas
Ta0IINIIa XHMUYSCKUX
3JIEMECHTOB

.M. MenneneeBa
[IpocTeie BemecTna.
CnoxHbIE BEIISCTBA.
Kucnopon —
XAMUYCCKHUU DJICMEHT.
Kucnopon — npocroe
BelecTBo. Bo3ayx.
Bonopoa. Bona.
PacTBOpEI U B3BECH.

gle.com/drive/fo
Iders/1FVaUjJ3
VFgldF8TrkzlY
82Nife78Jdsj
(mevatHas
TETpaJib)
[Ipe3enTanuu

B nporpamme
Power Point.

XapaKTEPUCTHKU BEILECTB: L[BET, 3anax U T.J.
Cocrosnus (arperarnbie) Beuiects. [Iporeccesl
IIEPEX0/1a COCTOSIHUI BEILECTB.

3HaveHHe 3HAaHUN O CTPOCHUU BemlecTBa. JlenuMocTh
BeniecTBa. CTpOEHHE BELIECTBA: MOJIEKYJIbI, aTOMBI,
noHnsbl. [IpencraBnenue o pasmepax 3TUX YaCTHULL.
CrpoeHue MoJIEKyII.

Jduddysus B TBEpABIX TeNaX, KHUIKOCTAX U ra3ax.
JIBukeHue yacTull U Temneparypa tei. [Ipumepst
nuddy3uu B mpupoje, TEXHUKE, OBITY.
JlokazaTenbcTBa CyIeCTBOBAHUS TIPUTSKEHUS
MeXly yacTuiiamu BeriectBa. CKkiieMBaHUE U CBAapKa.
ITosicHeHHne cTpOEHUS TBEPABIX TEJl, )KUIKOCTEM,
ra3oB Ha OCHOBE 3HaHHMH O CTPOEHUHU BELIECTBA.
XHWMHYECKHUE DJIEMEHTBI KaK IPYIIIBI aTOMOB

C OJITMHAKOBBIM 3apsJIOM sJipa. 3HAKU XUMUYECKUX
AJIEMEHTOB.

[Tepuoanueckas Tabina XMMUYECKUX 3JIEMEHTOB
J.1. Menneneesa: rpynsl, IEPUOIBI, PAIBI.
[TopsiAkOBBIN HOMEpP XMMHUYECKOTO JIEMEHTA.
PacnipocTpaneHne pa3InyHbIX XUMUYECKUX
AJIEMEHTOB B MPUPO/IE.

(U3UYECKUX TEIl.

PaccmarpuBanue Mozeneii MosieKy
u atoMoB. HaOuroieHue siBieHuii
muddy3un B mprpoe, TEXHUKE,
ObITY.

Habnronenue B3auMoaeicTBus
YaCTHI] pa3IMYHBIX BEIICCTB.
Pabota c nepuognueckoit Tabnunen
XMMHYECKHX 2J1eMeHTOB. Pabora

C TEKCTOBOI MH(pOpMAIHEH.
N3y4yenne 00pa3lioB XMMUYECKUX
BEIIIECTB.

N3yuenune oOpa31oB Hanboee yacTo
BCTPEYAIONINXCS TIPOCTHIX BEIIECTB.
3anuch GOpMyST XUMHYECKHX
BEIIIECTB.

N3yuenne o0Opas1oB CI0XKHBIX
BEIIIECTB.

3anuch GOpMyIST XUMHYECKHX
COCIMHEHU.

W3y4yenue ctpoeHus atoma
KHCJIOPO/Ia, XHMHUUYECKUX COCAMHEHHUN
KHCJIOPO/a.
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https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj

Tempbl, JIEKTPOHHbIE
acKpbIBaloOLINe Kou-Bo ugposbie OcHOBHBbIE BH/bI 1eATE€TbHOCTH
PACKpRIBalo (1 pp ) Conep:xkaHnue nporpaMmmsl AR
AAHHBIH pa3ae yacoB | oOpasoBareJb- o0y4aromuxcs pM U3y4YeHHH TeMbl
NPOrpaMMblI HbIe pecypchl
JlaGopatopHnas BemecTtBa, coCTOSIIIME U3 ATOMOB OJJHOTO N3yuenue BemecTsa KUCIOPOL.
paOora. «Paznenenue XUMHYECKOI'0 3JIEMEHTa, — IpocThie. DopMyiibl OmnpeneneHue 3Ha4e€HUs KUCI0poJa
PaCTBOPUMBIX XUMHNYCCKHUX BCIICCTB. JJIA J)KU3HU Ha 3emie.

Y HEPAaCTBOPUMBIX
BELIECTB
buIbTpOBAHHEM

BemectBa, cocTosimye U3 aTOMOB pa3HbIX
XUMHNYCCKHUX 3JICMCHTOB, — CJIIOXKHBIC. CDOpMYHBI
XUMHUYECKUX BELIECTB.

Kucnopon — camblii pacipocTpaHeHHBbI Ha 3emie
XUMUYECKUN 3TIEMEHT.

CoeanHeHus KMCIOPOia U IPOCTOE BEIIECTBO —
KHCIJIOPO/I, €r0 CBOMCTBA U 3HAUYECHUE IS )KU3HU
Ha 3emuie. DotocunTe3. ['opeHne B KUCI0poe.
Bo3nyx — cmech razos. Cocras Bo3ayxa. HaznaueHnue
yacTer Bo3ayX. ['opeHue BelecTB Ha BO3AyXE.
Bonopox B npupoge. [IpocToe BemecTBo BOJOPOA:
€ro MoJy4eHue, CBOICTBa, pacipoCTpaHEHHE

B IIPUPOJIE, IPUMEHEHHUE.

3HaueHue BOJOPO/1a KaK 3KOJIOTHYECKH YUCTOIO
Torunea. CoelMHEHNs BOIOPOAA.

Bona: ctpoenue Monekyssl Boabl. CBOMCTBA BOABI,
€€ pacIpOoCTpPaHEHUE B IPUPOJIE, 3HAUECHUE IS
JKHU3HU YCJIOBCKA, )KUBOTHBIX U paCTeHI/If/'I.
Hcnonp30BaHne BOJIBI B HAPOIHOM XO3SMCTBE.
OxpaHa BOJIHBIX PECYPCOB

PacTBOpSbI B IpHupo/ie, TeXHUKE, ObITy. PacTBOpHTENDH
U pacTBOpsieMOe BellecTBO. VICTUHHBIE pacTBOPHI
1 B3BecH. MaccoBas 7101151 BELIECTBA B pacTBOPE
OubTPOBAHHUE.

JlaGopatopHas pabota «Pa3neneHue pacTBOPUMBIX
1 HEPaCTBOPUMBIX BEUIECTB (PHIIBTPOBAHUEM»

N3yuenue Bo31yxa Kak CMECH Ia3oB.
N3yuenue nHIMBUIyaIbHBIX BEILIECTB
W CMECEH, UX PacIpOCTPaHEHHOCTh
B nipupoae. Habmronenue oneita

10 U3YYEHHIO COCTaBa BO3yXa.
N3yuenue BemecTa BOJOpOIa U €ro
coenuuennii. HaOmronenue omnbita
0 TIOJTYYEHUIO BOAOPO/IA.
N300paxeHne MONEKyYIbl BOJDI,
M3y4YeHUE CBOMCTB 1 3HAUYCHUSI BOJIbI
JUTSl )KM3HU Y€JI0BEKa, )KUBOTHBIX

u pacteHuil. OcozHaHue
HEO0OXOTUMOCTH 3aITUTHI
OKpY>KaroIlen Cpeibl.

PactBopeHue pa3anyHbIX BEIIECTB

B Bojae. HabOmronenue

3a MPUTOTOBJIEHUEM PACTBOPA

Y B3BECH.

PactBopeHue pa3anyHbIX BEIIECTB

B BOJI€ U (PUIBTPOBAHHUE.
BrinonHenne napHbIX U rPYNIOBBIX
3aganuii. Pemenne TeCTOBEIX
3aJaHuH.

Brimonaenue mabopatopHbix paboT
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Tempbl, DJIEeKTPOHHBIE
pacncpblusalomne Koa-Bo (undposbie) Copepskanue mporpavMmbI OcHoBHBIE BUABI AeITeILHOCTH
JaHHBIH pa3aen 4yacoB | oOpa3oBaTelib- 00y4aroIuXxcs MPH U3yYeHHH TeMbI
NMPOrpaMMblI HbIE pecypchl
Paznen 3. ®usnueckue siBjeHus
dusndecKue sIBICHUS. 8 https://drive.goo | Bunsr ¢pusnyeckux siBineHuii. CBeTOBbBIE, 3BYKOBBIC, | Bocmpusitie HOBOro marepuania.
[InaBnenue gle.com/drive/fo | MarHUTHBIC, JIEKTPUYCCKHE, MEXaHHUECKUEC CocTraBiieHHEe CXEeM B TETPAJIH.
1 OTBEpJCBaHME. Iders/1FVaUjJ3 | sBieHwus. Hab6nronenue 3a nporeccamu
Hcnapenne VEQqIdE8TrkzlY | Iporiecch mTaBacHus U OTBEPACBAHHMS, MCIIAPEHUS U KOHICHCALIHHL.
U KOHJICHCALUs 82Nife78Jdsj MX OOBACHEHNE C TOUKH 3PCHHUSI CTPOCHHS BELIECTBA. | BipuokeHHe THIIOTE3 00bICHEHHS
(meuaTHas [Ipouecc ncnapeHus U KOHACHCAIUH, UX OOBACHEHUE | yror gprariit © 1ouKn 3peHus
TETPaJib) C TOYKH 3pEHHsI CTPOCHHUS BellecTBa. Vcnapenue CTPOCHHS BEIIECTRA.
[Ipe3enTanuu Y KOHJICHCAIUS B IPHPOJIC CpaBHEHHE MPOIECCOB OKPYIKAOIIETO
B porpamMme MUpPa ¢ TO3UIUH PU3UKHA U XUMHUHU.
Power Point.
BreimonHenne mabopaTopHbIX padoT.
Pabora B rpymnme/mapax.
BelnonHenue yrnpaxxHeHui, peleHne
TECTOB.
WupuBuayanbHas pabota
NUTOIO: 34
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https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj

6 KIIACC

1 u. B HEmEI0, BCero 34 4.

Tabnuya 3
Tempbl, DJIeKTPOHHbIE
ACKPHIBAIOIIHE Kou-Bo upposkIe OcHOBHBIE BHADBI AeITEJIbHOCTH
PACKPLIBAIONT (pp ) Conep:xkanue nporpaMmmbl ABL
JMAHHBIN pa3aen yacoB | 00pa3oBaTeJbH 00y4JaOIMXCs MPH U3YyYEHHH TEMbI
NPOrpaMMblI ble pecypchl
Pa3zgen 1. XumMnueckue siBJeHUS
Xumuueckue 8 https://drive.go0 | XuMudeckne peakiiiu Kak MpoIecchl 00pa3oBaHusI W3ydeHne XMMUYECKHUX SBICHHIA,

SIBJICHHUA. HpI/ISHaKI/I

XUMHYECKAX
peakiuii. 3aKoH

COXpPAHEHUS MacCChI.

YpaBHeHus
XUMHUYECKUX
peaKIuid.

Peaknuu coenqnHeHus

" PAa3JI0KCHUS

gle.com/drive/fo
Iders/1FVaUjJ3
VFgldF8TrkzlY
82Nife78Jdsj
(mevarHas
TETpaJib)
[Ipe3enTanuu

B IIporpamme
Power Point.

https://drive.goo
gle.com/drive/fo
Iders/1lygmkDM
bOuTBC vdhif
GRF97VIMnIQ
2]
(MeToauueckas
pa3zpaboTka)

OJIHHX BEILECTB U3 APYTUX.
IIpu3HaKyu XMMUYECKUX SIBJICHUM.

OOBsicHEHHE NPOTEKAHNS XUMUYECKUX PeaKIMi
C TOYKH 3pEHUS AaTOMHO-MOJIEKYJISIPHOTO YYCHHUS.
3aKkoH coxpaHeHMs Macchl. COXpaHEHUE MacChl
BEILECTB B XUMHUYECKUX PEAKIIMIX.

VYpaBHEHHsI XUMUYECKHUX PEAKLIUM.

Peaknuu coeMHEHNS U Pa3IOKEHUS.
PaccranoBka k03()(pUIIMEHTOB B ypaBHEHHIX
peakuyii COEINHEHNS U Pa3IOKEHUS

paccMOTpEeHHE WILTIOCTpAIUit

C Pa3ITUYHBIMU SIBJICHUSIMH,
COTPYJHUYECTBO MPU BHIMOTHEHUH
71ab0PaTOPHBIX OIBITOB.
Habmtoienue npru3HakoB XUMHUYECKHX
SIBJICHUH, IPOBEJICHUE DKCIIEPUMEHTA.
Habntoienne 1eMOHCTPalluOHHOTO
IKCIIEPUMEHTa, 0000IIEHUE,
dbopmynupoBka BeIBOAOB. [IpocMoTp
BUJICOCIO’KETA 00 UCTOPUH OTKPBITUS
3aKOHA COXPAHEHHUS.

Pa6ota c Ilepuognueckoit Tabmurien,
O0BSICHEHHE 3aHCH XUMHUECKON
(hOpMYIIBI, XUMUYECKOTO YPABHEHUSI.
W3ydeHue AByX TUMOB XUMHUYECKHX
peakiuii, HabIoIeHne
JIEMOHCTPAIIMOHHBIX OIBITOB,
(dbpoHTaNBbHAS Oecena, 3armoTHEHNE
Tabnuibl «Peakinu coeTuHEHMs

1 Pa3JI0KECHUSI.

Brimonnenue 3aganuii

18



https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j
https://drive.google.com/drive/folders/1ygmkDMbOuTBC_vdh1fGRF97VfMniQ2_j

Tembl, JIeKTPOHHbIE
paCKprUBalOIIII(Ie Koa-Bo (undposbie) Copepskanue mporpavMmbI OcHoBHBIE BUABI AeITeILHOCTH
JaHHBIN pa3aen 4yacoB | o0pa3oBaTe/ibH 00y4YaKOIIUXCS NIPH U3YyYEeHUH TeMbI
NPOrpaMMbl ble pecypchl
10 pacCTaHOBKE KO3(PPHUIIUEHTOB,
paboTa B mapax, caMOIIpOBEpKa.
BrimmonHenne TeCTOBBIX 3aJaHUN
U 33JJaHUH ¢ pa3BEPHYTHIM OTBETOM
Pasznea 2. [lonsiTue 0 KiIaccax HEOPraHMYEeCKUX M OPraHudeCKUX BellecTB
Oxcupl. 15 https://drive.go0 | OkcuIbI KaK CII0KHBIC BEIIECTBA, COCTOSIINE N3ydenne oOpa3iioB Hanboee 9acTo
[Ipumenenue gle.com/drive/fo | U3 IByX XUMHUUYECKHX 3IE€MEHTOB, OJUH U3 KOTOPBIX | BCTPEYAOIIUXCS OKCUIOB.

U pacrpoCTpaHECHHUE
OKCHJIOB B IPUPOJIE.
Kucnotsr.

[IpaBuia oOparieHus
C KHCJIOTAMH.
HexkoTtopsle cBolicTBa
KHCJIOT.

OcHoBaHus.
[IpaBuia oOpateHus
C OCHOBAaHUSIMH.
Herpanmu3zanms
KHUCJIOT U IIeJIoue
Nupukaropsr.
JlaGopatopHas
pabota
«HccnenoBanue
pacTBOPOB KHCIIOT

Y OCHOBAHUI».

Comnu.

Hekotopsie cBolicTBa
cosieit. [Ipumenenne
COJIEH.

Iders/1FVaUjJ3
VEgldF8TrkzlY
82Nife78Jdsj
(mevaTHas
TETpaJib)
IIpe3zenTanuun

B IIPOrpaMMe
Power Point

KHCJIOPO/I.

KHUCJIOT.

BOJa, raimcHas u3BCCTh.

Pacnio3znaBanue ocHoBannii. Peakus
HEHUTpaIU3alUN.
Nunukaropsl. [IpupoaHbie HHAUKATOPBI.

1 OCHOBaHHUM Ha HHIAUKATOPLD.

[Tpumepsl HauboIEee pacIPOCTPAaHEHHBIX OKCUJIOB,
UX pacnpoCTpaHEHHUE B IPUPOE U UCIIOJIb30BAHUE.
Kucnotsl. OCHOBHBIE CBEJIECHHS O KACIOTaX,
IIpUMepbl HanboJjee pacIpPOCTPAHEHHBIX KUCIIOT.
Vcnonb30BaHue KUCIOT B XO35ICTBE U OBITY.
[IpaBuiia oOpatuenus ¢ kucinoramu. PacrioznaBanue

OcHoBanus. OO1MEe CBEAEHUS 00 OCHOBAHUSIX,
pacTBOpUMbBIE OCHOBAHUS — IIEJIOYH; U3BECTKOBAS

[IpruMmeneHne OCHOBaHUK B HAPOJIHOM XO35IMCTBE,
obITy. [IpaBuiia oOpaleHrs ¢ OCHOBAaHUSIMU.

JlaGopaTtopHast pabota «JleficTBue KUCIOT

Comu KakK CI0KHBIS BCIIECTBA, B COCTaB KOTOPBIX
BXOJAT MOHBI METAJIJIOB U KUCJIOTHBIX OCTATKOB.

3anuch XUMUYECKHUX (HOpMYIT
OKCHJIOB, MX YT€HHE U O0bSICHEHHUE.
3anonnenue tadbauuel «lIpumenenue
BEIIECTB-OKCUIOBY, O0CYKICHHE
IIPUMEHEHHUS U PACTIPOCTPAHEHHOCTH
Pa3IMYHBIX OKCHUJIOB.

N3zyuenne oOpa3ioB Hanboee 4acTo
BCTPEUAIOLINXCS KUCIOT. 3alUCh
XUMHUYECKUX (HOPMYIT KUCTIOT,

UX YT€HUE U OOBSICHEHHE.

N3yuenne CBOMCTB KUCIOT,
HaOJI0IeHNE IEMOHCTPALMIOHHOTO
AKCIIEPUMEHTa, (OPMYINPOBKA
BBIBOJIOB O IpaBunax Tb npu
oOpanieHnu ¢ KUCIOTAMH.
Beinonnenue nabopaTopHbIX padoT.
Nzyuenune o6pa3mnoB Hanbosee 4acTo
BCTPEUAIOLINXCS OCHOBAHUMN. 3aNCh
XUMHUYECKUX (POpMYJT OCHOBAHUH,
UX YTeHUE U OOBSICHEHHE.

N3ydenune cBOWCTB OCHOBAHMIA,
HaOJI0IeHNE IEMOHCTPAIIMIOHHOTO
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https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
https://drive.google.com/drive/folders/1FVaUjJ3vFqIdF8TrkzlY82Nife78Jdsj
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Tembl, JIeKTPOHHbIE
pacncpblusalomne Koa-Bo (undposbie) Copepskanue mporpavMmbI OcHoBHBIE BUABI AeITeILHOCTH
JaHHBIN pa3aen 4yacoB | o0pa3oBaTe/ibH 00y4YaKOIIUXCS NIPH U3YyYEeHUH TeMbI
NPOrpamMMbl ble pecypchl
benku, xuppl [Ipumepsl conelt, pacIpoCTPAHEHUE UX B IPUPO/IE. JKCIIEPUMEHTa, (hOPMYIUPOBKA
U YIJICBOJBI. CBolicTBa M IPUMEHEHUE PJIa COJICH: TOBAPEHHOM BBIBOJIOB O TpaBwiax Th nmpu
Pacno3naBanue COJIH, CO/IbI, MEHOTO KyTIopoca H Jip. oOpaleHuu ¢ OCHOBAHUSIMH

Kpaxmara, >KUpOB,
Oenka.
JlaGopaTopHas
pabora
«UccnenoBanue
YHUTICOBY.
IIpupoansiii raz

u He(PTH

benku, )XUpbI U yIIIeBObI KaK BaXKHEHIINE
MMATATENbHBIE BELECTBA JJIsl OPraHU3Ma YEJIOBEKa.
Pacnio3naBanue HEKOTOPHIX OEJIKOB, KUPOB,
YTJIEBOJIOB.

[Tpupoansrii ra3 u HedTh. [IponcxoxaeHue
MPUPOJIHOTO Ta3a, HeTH, YISl KaK MPOTyKTOB
THUEHUS Pa3IMYHbIX OPrAaHUYECKUX OCTaTKOB 0e3
JIOCTYTIa BO3/1yXa MpU OOJIBIINX JTABICHUSIX.
Haubonee BaxxHbIe MeCTOPOKIEHUSI HEPTH U ra3a
B Poccuu, nx 3HaueHnE KaK HCTOYHUKOB MOJTYy4YCHUS
Pa3IMYHBIX BUJIOB TOIUIMBA U KaK BaXKHEHILIETO
CBIPBS ISl XUMAYECKON TPOMBIIILIEHHOCTH

(memouamn).

3HAKOMCTBO C MH/IUKATOPAMH:
nakMyc, peHondranenH, METUIOBBII
OpaHXEBBIH, IPUPOTHBIMU
WHIUKATOpaMH.

Brinonnenue nadboparopHoro
AKCIIEPUMEHTA M0 U3MEHEHUIO
OKpPACKH HHIUKATOPOB TP JACHCTBHH
Ha KUCJIOTHI U OCHOBaHUSI.

Wzyuenne oOpa3ioB Hanboee 4acTo
BCTpEUAIoLIMXcs coliel. 3anuch
XUMHUYECKUX (GOpMYJI COJIeH,

WX YTEHHE U OOBSCHEHHE.
PaccmoTtpenue oOpasiioB coneit,
OTHCaHNe X CBOICTB, MPOBEICHUE
HKCIIEPUMEHTA TI0 U3YUCHHIO

UX CBOWCTB.

Xapaktepuctuka O0€JIKOB, JKUPOB

U YTJIEBOJIOB KaK BAKHEUIIINX
MUTATENIBHBIX BEIIECTB ISl OpraHu3Ma
yenoBeka. OOCykaeHne HOpM

COZIep KaHUs ITUX BEIIECTB

B IpoaykTax nutanus. [IpoBenenue
J1a00paTOPHBIX OIBITOB HA
oTpesieNieHNe JKUPOB U Kpaxmara.
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TeMmbl,
pacKpbIBaloIue
JaHHBIN pa3aen

MPOrpaMMbl

Koa-Bo
4acoB

JIEKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibH
ble pecypchl

Conep:kaHue nporpaMmmsl

OcHoBHBIE BHABI 1eITeJILHOCTH
00y4YaKOIIUXCS NIPH U3YyYEeHUH TeMbI

Ha6monenue o6pasnos Hetu,
He(TenpoayKTOB, 0OCYKIECHNE
HanOoJee KPYIMHBIX MECTOPOXKICHUN
HedTH 1 raza, pabora ¢ KapTamu
Poccun, pabota B rpynmax

IO MOJITOTOBKE COOOIICHHS

0 3Ha4eHUU HeTH, YT U rasa.
BeImoiHeHue MMCbMEHHBIX 331aHUH
PENPOAYKTUBHOTO ¥ TBOPYECKOTO
XapakTepa

Pasznea 3. YUestoBek u npupoaa

Hcrounuku sHEpruu.

Hayka B xu3uu
o01IecTBa.
Marepuainsl 15
COBPEMEHHOM
TEXHHKH.
[Tonumepst

U XUMHYECKHE
BOJIOKHA.

Kayuyk u pe3una.
3arpsi3HeHUe

OKpY>Karolleu Cpeibl.
OKOHOMHSI pECYpPCOB.

Hcnons3oBaHue
HOBBIX TEXHOJIOTHIA.
CoBpemeHHas Hayka
Y TIPOU3BOJICTBO

11

https://drive.goo
gle.com/drive/fo
Iders/1FVaUjJ3
vFEqldF8TrkzlY
82Nife78Jdsj
(meuaTHas
TETpaJib)
IIpe3enTaunu

B IIpOTpaMMe
Power Point.

https://drive.goo
gle.com/drive/fo
Iders/1r7mRmLlI

Zr zODgfFDIlagt
Cv7BpxSD300Q

W (XUMHYECKHe

Ucrounuku sueprun. Pa3nuunbie BUbI HCTOYHUKOB
SHEPTUH: COJTHEYHAs DHEPTUsl, MUHEPATLHOE
TOIINBO, siIepHOE Toprouee. Bocmiiamensiemble
MCTOYHMKM sHepruu. [lumeBapenue kak npouece
BOCITOJIHCHHS DHEPTUHU YEJIOBEKOM. 3HAUCHHUE
COJIHEUHOM 3HEPTUu ISl )KU3HU Ha 3eMIie.
Briaroiuecs ecTecTBOMCIIBITATENH, UX POJTH

B CO3JIaHMM OCHOB ecTecTBO3HaHMs. HeobxoauMocTh
CO3/IaHUs UCKYCCTBEHHBIX MaTepuaioB. [IpumMepsr
MCKYCCTBEHHBIX MAaTE€pPUAJIOB U UX UCIOJIb30BAHUE!
KepaMHKa, CBEPXIPOYHBIE CIIJIaBbl, UCKYCCTBEHHBIE
ajmMasbl, )KMJIKUE KPUCTAIUIbI U T.J1. BeIpamyBanue
HMCKYCCTBEHHBIX KpUCTaIOB. [lommmepsr.
[TonusTHiieH, TONUXJIOPBUHUI, TOJUCTUPOIT

U JpyTHe miacTMacchl. HaTypanbHble 1 XUMHYECKHUE
BOJIOKHA. cionbp30BaHue 3TUX MaTepHaliOB B OBITY.
Kayuyk u pe3nna. PacriozHaBaHue nmpupoHbIX

1 XMMUYECKUX BOJIOKOH. Kayuyk, ero cBoiicTBa

[IpencraBnenue 10KIa10B

O Pa3JIMYHBIX BUIAaX UCTOYHUKOB
sHepruu. Paccyxnenue o poau
MCTOYHHKOB TOIUIMBA B )KU3HU
YesioBeKa.

PaboTa ¢ oropHBIMU KOHCIIEKTaMH,
¢bpoHTanbHas Oecea Mo TeMe ypoka.
[IpesenTanus «/locTrxkeHus HayKu

B Pa3IMYHBIX 00JIACTSIX.
PaccyxieHus v BbIJIBUKEHUE TUIIOTE3
0 He0OXOIMMOCTHU CO3AaHUS
HCKYCCTBEHHBIX MaTepHAaJIOB,
OTCTauBaHUE CBOMX TOYEK 3pEHMUS,
paboTa B mapax.

Hab6mronenne 06pasnoB BOJIOKOH

Y TIOJIUMEPOB.

Omnpenenenue GakTopoB, OT KOTOPBIX
3aBHCHUT paclo3HaBaHHE BOJOKOH.
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Tempbl, JIEKTPOHHbIE
pacncpblusalomne Koa-Bo (undposbie) Copepskanue mporpavMmbI OcHoBHBIE BUABI AeITeILHOCTH
AAHHBIH pa3ae 4yacoB | o0pa3oBaTe/ibH o0y4aromuxcs Np¥ U3y4YeHHH TeMbl
NPOrpaMMblI bIe pecypchl
MHTEJJIEKTYallb- | U IIOJIydeHue. Bynkanuszanus kaydyka, pe3ruHa PaccmoTpenune kauecTBEHHBIX 3a]1a4
HbI€ UT'PbI) 1 300HUT. 3arpsi3HEHUE OKPYXKArOILEH cpeibl. 1 BOIIPOCOB.
OcHoBHBIE (haKTOPBI BPEIHOTO BIUSHUSL Brinonnenue nabopaTtopHbIX padoT.
JIESTEIIBHOCTH YEJIOBEKA Ha OKPYXKAIOILYIO CPELy. Pa6ota B rpynmax u napax.
DKosoruyeckue Karacrpodbl, BOCHHbIE JICHCTBUSI. IIpezenranus «PakTopsl,
Bpenusie BbIOpoch! mpou3BoacTBa. HE0OX0MMMOCTh | 3arpsA3HSAIOLINE OKPY>KAIOLIYIO
KOHTPOJIS 32 COCTOSTHHEM aTMOC(ephl 1 OCHOBHBIE cpeny».
croco0sl ero ocyuiectsieHus. Heo6xonumocTs PaboTta ¢ oropHbIMU KOHCIIEKTaMH,
OO0pBOBI € 3arpsI3HEHUEM OKPYKAIOIIEH CPEJIbI. BBITIOJIHCHUE 3aJaHUIN
Heo6x01uMocTh 5KOHOMUU IPUPOIHBIX PECYPCOB 10 IPOYUTAHHOMY TEKCTY.
Y UCMOJIb30BaHU HOBOM TexHosoruu. Oocyxnenue | Pabota ¢ Hay4yHBIM TEKCTOM:
HKOJIOTHYECKOTO COCTOSIHUSL B ILIKOJIE pa3JesieHne TEKCTa Ha CMBICIIOBBIE
Y Ha TEPPUTOPUH, IPUJIETAIOLIEH K HEH. 4acTH, IOCTAaHOBKA BOIPOCOB K TECTY
CocrasieHne 11aHa KOHKPETHBIX J1E1 110 HAy4HOM CTaThH, [IOUCK OTBETOB
037I0POBJIEHUIO PKOJIOTUYECKON 00CTaHOBKH, Ha BOIPOCHI
KOTOpPbIE MOTYT OBITh BBIIIOJIHEHBI BO BpeMs JIETHEH
LIKOJIbHOW MPAKTHUKHU.
CoBpemeHHas HayKa ¥ IPOM3BOACTBO.
3HaHUsl, UX POJIb B )KM3HH Ue€JIOBEKa U 00LIeCTBa.
Kak o1 o3HaroT OKpyKarolmui Mup (Hayka
BUEpa, CETO/IHs, 3aBTpa). YIIpaBlIeHNE
IIPOU3BOJICTBOM: POJIb aBTOMATHUKH, YIIEKTPOHUKH.
Komnerotepusanus nponsBoactsa. PoOOTHI.
CpencTBa cBs3M U niepeiada nHpopManuu: TenedoH,
pasvoCBs3b, TEIEBUICHNE
UTOI'O: 34

22




Yuebnoe uzoanue

IIporpamMma Kypca BHEYPOUHOU JAeATEAbHOCTH
«BBeaeHue B XUMHIO»
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KupoBckoe 065acTHOE rocy1apcTBEHHOE 00pa30BaTeIbHOE ABTOHOMHOE
yUpexACHUE TOMOJHUTEILHOTO TPO(PEeCCHOHaTBFHOTO 00pa30BaHUS
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