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HOACHUTEJIBHASA 3AIIMCKA

PaGouass nporpamma kypca  «BBenmenue B xumuioy» (ganee — Kypc) st S-
6 KJIacCOB COCTaBJIeHa Ha OCHOBE TpeOoBaHui denepanbHOro rocyapCTBEHHOTO
0o0pa3oBaTeaLHOTO CTaH apTa OCHOBHOTO 00IIIero 00pa3oBaHus (IpUKa3
MunucrepctBa npocemienus Poccuiickoit deneparuu ot 31.05.2021 Ne 287 «O6
yTBEPKIAEHUU (PeiepaibHOro roCcyAapCTBEHHOIO0 00Pa30BaTEILHOTO CTaHJapTa
OCHOBHOTO oO11ero 00pa3oBaHUs») c Y4ETOM
denepanbHON OCHOBHOM 00111€00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO 0OIIIETO
obpazoBanus (IIpukaz MunucrepcTBa npocsemieHus: Poccuiickoit deaepaiuu ot
18.05.2023 Ne 370 «OO0 yTBepxkenuu henepaibHOU 00pa30BaTeNbHON IPOrPaMMBbl
OCHOBHOTO 00IIIETO 00pa30BaHUS).

[Ipennaraemasi pabouasi mporpaMMa peaqu3yeTcsi ¢ HCIOJb30BaHUEM y4eOHOTO
nocobusi «BBemeHue B ecTecTBEHHOHayudHble TpeAMeThl. EcTecTBo3HaHuME.
5-6 knacce», aBTOphl A.E. I'ypeBuu, J[.A. Ucaes, JI.C. IloHTak. ABTOpHI TaHHOTO
y4eOHOro TOCOOUsI CTpEeMSITCA MPOOYAWTh B HIKOJbHHUKAX >KEJIaHUE IO3HABaTh U
UCCIIEIOBAaTh OKPY>KAlOIIUi MHp, BCTPOUTH B CHUCTEMY CBOETO MHUPOBOCHPUSITHUSA
buszuky u xumuwo. M3noxxkenue marepuana B ydeOHOM mnocobuu «BBenenue B
€CTECTBCHHOHAy4YHble  npeaMersl. EcrtecTBo3Hanue. 5-6  KIIacChl», aBTOPBI
A.E. T'ypeBuu, J[.A. Hcaes, JI.C. IloHTak nns ydamuxcs MMEET HETPaJULIMOHHBIN
XapakTep, OCHOBAaHHBIM Ha y4yeTe ICUXOJIOTUYECKUX OCOOEHHOCTEW JeTed JaHHOTO
BO3pacTa, B KOTOPOM HCIIOJb30BaHUWE PHUCYHKA CHOCOOCTBYET KOHIIEHTpaIUu
BHUMAaHMSI TOpa3lio OOJbIIE, YeM TEKCT, a M3 BUJIOB JESITEIILHOCTU MPEANOYTCHHE
oTmaeTcs urpe. B yueOHUKE PHUCYHOK SIBISIETCS OCHOBHBIM CPEJCTBOM TOJIauu
y4eOHOTO MaTepuaja, a He MPOCTO WILIIOCTpanuen K Tekery. Ocoboe BHHMaHHE
YVACIEHO SKCIEPUMEHTY: B TMPOLECCE M3YYEHUs Kypca, YYalllhuecs BBIOIHSIIOT
nabopaTopHbie paOdOTHI.

[IporpamMma Ci1y>KUT OCHOBOM JIJIsl COCTaBJICHUS YUYUTEIEM KaJeHAapHO-
TEMAaTHUYECKOTO IJIAHUPOBAHUS Kypca.

Heas kypca — dopMupoBaHHE OCHOBHBIX KOMIIETCHIIMI OOYyYaromuXcs s
YCHEIIHOTO U3YUYEHHUsI XUMUU Ha Yri1yOJIeHHOM YPOBHE Ha CTYNIEHU OCHOBHOT'O OOIIETO
oOpa3oBaHUs.

OcHoBHBIE  3aJa4um  Kypca:

1) oBinageHue KOHKPETHBIMM XUMHUYECKUMHU TOHSTHSIMH, CHUMBOJUYECKUM
SI3BIKOM XMMUU HEOOXOAMMBIMHU JJI1 U3YUYCHHS Kypca XMMUU Ha YIITyOJI€HHOM YPOBHE
Ha CTYIEHH OCHOBHOTO 00I1Iero o0pa3oBaHus;

2) hbopmupoBaHue MpPeACTaBICHUN O 3aKOHOMEPHOCTSX U MIO3HABAEMOCTH
SIBJICHUH TIPUPOJIbl, TOHUMAHHE MECTA XUMMUHU CPEJIU JPYTUX €CTECTBEHHBIX HAYK;

3) dbopmupoBaHHE 3JIEMEHTAPHBIX HCCIICIOBATEIIbCKUX YMEHHUH (JIOTMYECKHUX
JNEUCTBUM, UCCIIEIOBATENIbCKUX JIEUCTBUNA, KOMMYHHKATUBHBIX JACHCTBUM, paboTaTh C
uH(pOpMaIIeii)

4) hopmupoBaHUE YCTAHOBKH Ha aKTUBHOE YYaCTUE B PEIICHUN MPAKTUYECKHUX
3a/1a4 pa3IMuHON HAMPABJICHHOCTH (TBOPUYECKOM, HAYUHOM, TEXHOJIOTUYECKOM ),
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OpUEHTAallMs Ha IPUMEHEHNE 3HAHUM U3 €CTECTBEHHBIX HAYK JUIsl peLIeHUs 3a/1a4 B
00J1aCTH OKPYXKAIOIIEH CpeIbl.

Pannee xumuueckoe 00pa3oBaHHE MIKOJBHUKOB CIOCOOCTBYET WX HPHUPOAHOU
M10003HATENBHOCTH, PACHIMPEHUI0 KPYro3opa, pPa3BUTUIO HAy4YHOIO IOHHMMaHUS U
LEJIOCTHOTO BHUJEHUS OKpykawmero wmupa. CopepkaHue CTPOUTCS Ha OCHOBE
JesITeIbHOCTHOTO ToAxona. BoBnedenune ywammxcss B Pa3sHOOOpaszHylO Y4eOHYIO,
UCCJIEIOBATEIbCKYI0 M NPAKTUYECKYIO  JIEATEIbHOCTh  SBIIAETCS  YCIOBUEM
IpUOOPETEHMS IPOYHBIX 3HAHUW, TPEOOPa30BaHUEM UX B YMEHUS U YOCKICHHUS.

B kypce ucnonb3yroTcs 3BPUCTHUECKHE HUCCIEAOBATEIbCKUE METOJbI OOYyUYEHHUS:
aHanu3 MHQPOpMalUM, MOCTAHOBKA JKCIIEPUMEHTA, MPOBEJACHUE HCCIEIOBaHUN. ODTH
METOJbl B HAuOOJbIIEH CTENEHH JOJDKHBI OOECHEeUnTh Pa3BUTHE IMO3HABATEIbHBIX
MHTEPECOB, MHTEIJICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH B
npUOOpETEHNH 3HAHUI MPU BHINOJHEHUH TBOPUYECKUX 3aaHUM, IKCIIEPUMEHTATbHBIX
UCCIIEOBAHUN. Ponb y4uuTens B o0ydeHuun MEHSETCS:
OH BBICTYMAaeT KaK OpraHu3arop, KOHCYJIbTaHT, OSKCIEPT CaMOro
nporuecca JesTeIbHOCTH YUaluxcsa U ee pe3yapTaToB. [Ipouenypa npoBepku 3HaHUN 1
YMEHUI HOCUT JMAarHOCTHYECKHUM XapakTep, YTO IMO3BOJIAET YUUTEIK OTCIEKUBATH
pe3ynbTaThl JIESITEIbHOCTH OOYy4YaloIUXCd M KOPPEKTUPOBATh HX JOCTHXKEHHS,
OPUEHTHPYsI HAa YCIIEX B CBOEH 1E€ATEIBHOCTH.

[Iporpamma Kypca cocTaBieHa U3 pacuera 68 ydeOHbIX 4acoB MO 1 yacy B HEJEIIO
B 5 1 6 knaccax (mo 34 4 B KaxJ0M KJacce).



IHIJIAHUPYEMBIE PE3YJIBTATDBI

JIMHHOCTHBIE PE3VJIbTATBI

I'pasicoanckoe eochumanue:

- TOTOBHOCTbH K BBIIIOJIHEHHIO 003aHHOCTEN rpak/laHWHA U PeAIU3aLUU €ro
paB, YBaKEHUE MPaB, CBOOO] U 3aKOHHBIX MHTEPECOB APYTHX JIOJEH;

- TOTOBHOCTb K Pa3HOOOpA3HOW COBMECTHOM JESITENIbHOCTH, CTPEMJIICHUE K
B3aMMOITOHMMAHUIO U B3aHMOIIOMOIIH.

Ilampuomuuecxoe 6ochumanue:

- LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUAM cBoe Ponunel — Poccnn, k Hayke,
TE€XHOJIOTUAM, OOEBBIM MMOJBUTaM U TPYAOBBIM JOCTHKEHHUSIM Hapoaa.

Duzuueckoe gocnumanue, gopmuposanue KY1bmypbl 300p08bs
U IMOYUOHATILHO2O ONAONONYYUSL:

- OCO3HAHUE LUEHHOCTHU KU3HU;

- OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3I0POBbIO H YCTAaHOBKA Ha 310POBBII
o0pa3 KHU3HU (310pOBOE NMUTAHUE, COOIIOICHUE TUTHEHUYECKUX TTPABUIT)

- OCO3HaHME MOCJIEACTBUN U HENPHUITHE BPEIHBIX NMPUBBIYEK (ynoTpeOsieHue
QJIKOTOJIsl, HAPKOTHUKOB, KypE€HHE) W HUHbIX (QopM Bpena Mg (PU3UYECKOTO H
IICUXUYECKOTO 37J0POBBS;

- coOroieHHe MpaBuil O€30MaCHOCTH;

- (hopMupOBaHME HaBbIKa pedeKkcrun, IpU3HAHUE CBOETO MpaBa Ha OIMOKY U
TaKor0 K€ IpaBa APYroro 4eiaoBeKa.

Tpyoosoe éochumanue:

- YCTaHOBKA Ha AaKTUBHOE YyYacTUE€ B PEUIEHWU MPAKTUYECKHX 33734
COLIMAJIbHOM HAITPaBJICHHOCTH, CIIOCOOHOCTD

UHULMUPOBATb, IUIAHUPOBAaTb M CaMOCTOSITEJIBHO
BBIITOJIHATH TAKOT'O POJIa AEATEIBHOCTD;

- HHTEpEC K MPaKTUYECKOMY M3yUeHHUIO podeccuil U TpyJa pa3IudyHOro poja, B
TOM YHCJIE HA OCHOBE IIPUMEHEHUS U3Y4aeMOr0 IIPEIMETHOTO 3HAHMSL.

IKono2uveckoe gochumanue:

- OpHUEHTAlMS HAa NMPUMEHEHWE 3HAHWM M3 €CTECTBEHHBIX HAYK JJIA PELICHUS
3ajady B oO0JacTM  OKpyXKalolled  cpeapl,  IUIAHUPOBAHMSI  IMOCTYIKOB
Y OLICHKHU MX BO3MOJKHBIX ITIOCJIEACTBUM I OKPYIKAIOIIEH CPEBL;

- AKTUBHOE HENMPUATHUE AEUCTBUU, IPUHOCAILINUX BPEJ OKPYKAIOIIEH CpeE;

- OCO3HaHHE CBOEH pOJIM KaK Ipa)<IaHWHA U OTPEOUTEINSI B YCIOBUAX
B3aUMOCBSI3H IPUPOAHOM, TEXHOJIOTUYECKOU U COLIMATIBHOU CPEI.

IlerHOCTH HAYYHOIO IMO3HAHUA:

- OpHEHTalMs B JEATEIBHOCTH HA COBPEMEHHYI0 CHUCTEMY HAay4HBIX
IpeiCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSL 4YEJIOBEKA U NIPHUPOJBI,
B3aMMOCBSI35X Y€JI0BEKa C IPUPOIHOM;

- OBJIAZICHUE OCHOBHBIMU HABBIKAMM HCCJIEAOBATEIBCKOU JESATEIBHOCTH,
YCTAaHOBKAa HAa OCMBICIEHUE ONbITAa, HAOIIOJEHUN, IOCTYNIKOB W CTPEMJICHUE
COBEpPUICHCTBOBATh IIYTH JOCTVDKEHHMS HWHIMBUAYAJIBHOTO U KOJUIEKTMBHOI'O
0J1aronoayyus.



METAIIPEIMETHBIE PE3YJIbTATHI

OsnadeHue yHUBepcanbHbiMU Y4eOHbLMU NO3HABAMENbHBIMU 0CUCTBUAMU.

1) 6a30BBIC JIOTHICCKHUE ICHCTBUS:

- BBISABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBIICHUN);

- YCTaHaBJIMBATh CYILECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUU, OCHOBAHUS JJIsI
0000ITIeHNs U CpaBHEHUS

- BBISIBJSITh ~ NPUYMHHO-CIICICTBEHHBIE CBSI3M NPU  U3YUYEHUH  SIBJICHUMU
U TIPOLIECCOB;

- JIenaTh BBIBOJIbI, POPMYIUPOBATH THUIIOTE3bI;

- CaMOCTOSITEJIBHO BBIOMpPATh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATh
HECKOJIbKO BapUaHTOB PEIICHUS, BbIOMpaTh HaumboJee MOAXOMAINIMN C Y4EeTOM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPUEB);

2) 6a30BBIC MCCIIECIOBATCIHCKUE ICHCTBUS:

- HCMOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHUS;

- (hopmynupoBaTh BONPOCHI;

- MPOBOJUTH 10 CAMOCTOSITEILHO COCTABJIEHHOMY ILJIaHY OMBIT (3KCHEPUMEHT); -

CaMOCTOSITENTbHO (hOPMYIUPOBATH 00OOIIECHUS U BBIBOJIBI IO pe3yJibTaTaM
IIPOBEICHHOTO HAOIIOJCHUS, OTIBITa, HCCIICIOBAHUS;

- MPOTHO3UPOBATH BO3MOXKHOE JAJIbHENIIEE PA3BUTUE MTPOILIECCOB;

3) paboTta c nHpOpPMAITHEIA:

- MPUMEHSATH Pa3IUYHbIE METO/bI IIPU MOUCKE U 0TOOPE MHPOPMALINH C YIETOM
peAJIOKEHHON Y4eOHOM 3a1auH;

- BBIOMpATh, CHCTEMATU3UPOBATH HHPOPMALIUIO PAa3IMYHBIX BUJIOB U (HOpPM
npeACTaBICHUS;

- CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMAJIBHYIO  (QopMy  IpeAcCTaBICHUS
nHGOPMAINN U WUTFOCTPUPOBATH PEIIaeMble 3aa4dl CXEMaMH, JArarpaMMaMu, WHOU
rpaduKoi U X KOMOMHAIUSAMU;

- 3(PeKTUBHO 3aMOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO.

OBnajieHHEe CUCTEMOMN YHUBEPCATbHBIX YU€OHBIX MO3HABATEIILHBIX JEHCTBUI
oOecrieunBaeT cHOPMUPOBAHHOCTH KOTHUTUBHBIX HAaBBIKOB Y 00YyYarOIINXCS.

Osnadenue yHugepcanbHbiMu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMIU.

1) oGmienue:

- BocOpvHUMATh U  (OPMYJIHMPOBATH  CYXJACHHUS, BbIpaXaTb SMOLUHU
B COOTBETCTBHH C LIEJIIMU U YCIOBUSIMHU OOIICHUS;

- BbIpaXkaTh ce0s (CBOIO TOUKY 3PEHMsI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

- B XoJ€ Jauanora W (WiM) JUCKYCCHM 3aJaBaThb BOMPOCHI MO CYIIECTBY
o0CcyKmaeMol TeMbl, HalleJICHHbIE Ha peIIeHHEe 3aJadyd ¢ TOJJIep)KaHUE
0arokenaTeIbHOCTH OOIICHNUS;

- MyOJIUYHO MPEJICTABIISITH PE3YIbTAThl BBIIIOJHEHHOTO MTPOCKTA;

2) COBMECTHAsI 1€ATE€IbHOCTb:

- MOHUMAaTh u UCII0JIb30BaTh MIPEUMYLIECTBA KOMAaH/HOM
Y MHJUBHUAYaJbHOU paObOThI IPU PEIICHUU KOHKPETHOUN MpOOIEMBI;
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- MPUHUMATH 11€]Ih COBMECTHOM JIEATEILHOCTH, KOJUICKTUBHO CTPOUTH JCHCTBUS
10 €€ JOCTHKEHUIO: PACTIPEIENISTh POJIH, TOTOBAPUBATHCA, 00CYKIATh MPOLECC U
pe3yibTaT COBMECTHON paboThI;

- BBIMIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTaTh KAYECTBEHHOTO pe3yJIbTara 1o
CBOEMY HAMPaBIICHUIO U KOOPJAMHUPOBATH CBOU JACHCTBUS C APYTUMH YJICHAMU
KOMaH/Ibl;

OBnazieHNe CUCTEMON YHMBEPCAIBbHBIX YUYEOHBIX KOMMYHUKATUBHBIX JIEWCTBHIA
obOecrieunBaeT CPOPMUPOBAHHOCTh COIMAIBHBIX HABBIKOB U SMOIMOHAIBHOTO
UHTEJUIEKTa 00yYaroIuXCsl.

OsnadeHue yHUBepcanbHbiMu YUeOHbIMU Pe2YIIMUBHBIMU OCUCMBUIMU:

1) camoopranuzanusi:

- BBISABIIATH MPOOJIEMBI JIJIs1 PEIICHUS B )KU3HEHHBIX U YUCOHBIX CUTYAIIHSIX;

- CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM PEIICHHS 3a7a4u (MU €r0 4acTh), BEHIOMPATh
croco0 perieHrs yaeOHOM 3aa4u ¢ YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTUPOBATh MIPeIjiaraeMbie BAPUAHTHI PEIICHUH; = COCTaBIISAThH
TUTaH IeWCTBUM (IJ1aH peanu3alii HAMEUYEHHOTO ajJrOpUTMa PeleHus),
KOPPEKTUPOBATH MPEIOKEHHBIN aJITOPUTM C YUETOM MOTYyUEHUS HOBBIX

3HaHUU 00 U3y4aeMOM OOBEKTE;

- JIenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

2) CaMOKOHTPOJIb:

- BJIQJIETh CLIOCOOAMM CaMOKOHTPOJISl, CAMOMOTHBALIUU U pedIiekcuu;

3) SMOIMOHAJIbHBIN MHTEJIJICKT:

- paznu4aTth,  Ha3plBaTh M YOPABISATH  COOCTBEHHBIMH  OMOIUSAMH
U SMOLIUSIMU IPYTHUX;

- PEryJaupoBaTh Croco0 BbIPAKEHUS YMOILINIA;

4) npuHsATHE ceOs U IPYTUX:

- OCO3HAHHO OTHOCHUTHCS K JIPyTOMY YEJIOBEKY, Er0 MHEHUIO;

- MPU3HABaTh CBOE MPABO HA OLIMOKY U TaKOE K€ MPaBo JAPYToro;

- MPUHUMATH Ce0s U IPYTUX, HE OCYK/1as;

- OTKPBITOCTh ce0€ U JPYTUM;

OBnazeHre CHUCTEMOW YHHMBEPCAJIBHBIX YYEOHBIX PETYISTUBHBIX JEHCTBUN
obOecrieunBaeT (HOPMUPOBAHKUE CMBICIOBBIXYCTAHOBOKIMYHOCTH(BHY TPEHHSSIIO3UITHS
JMYHOCTH) W )KH3HEHHBIX HABBIKOB JIMYHOCTH (yMpaBiIeHUs CO00H, CaMOIUCITUTLUIHHEI,
YCTOMYMBOTO MOBEJICHMUS).

I[TPEAMETHBIE PE3YJIbTATBI

— IIOHUMAaHHUC MCCTAa XMMHUHU CPCAU APYTUX CCTCCTBCHHBIX HAYK]

— 3HAHHUC MW BJIAJACHHC 3HAKOBO-CHMBOJILHOM CHCTEMOHM 00O03HAYeHHI
B CCTCCTBCHHBIX HayKax (XI/IMI/I‘ICCKl/If/'I QJICMCHT, XUMHWYCCKUC q)OpMy.]II)I
U XUMHWYCCKUEC ypaBHCHI/IH) 151 PIHTepHaL[PIOHaJIBHOfI CUCTEMOU (1)I/ISI/I‘ICCKI/IX BCINYUH

(CH);

! TIpemMeTHEIE Pe3yIbTaThl yKA3aHbI C LEIbI0 CHHXPOHU3AIME Kypca BHEYPOIHOM JeATENLHOCTH C KYyPCOM
XHMHH B 7-9 Kaccax
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— BJIQJICHUE CHCTEMON BaKHEHIINX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
NOHATUW: «aTOM», «MOJEKYJa», «HOH», «BEIIECTBO», «XUMHUUYECKUU DIEMEHTY,
«TIPOCTOE M CJIOXKHOE BEIIECTBO», «OKCHUI», «OCHOBAHUE», «KHUCIIOTa», «COJIb,
«XHUMHUYECKAs PEAKLHUS», «PEAKLHs COCAUHEHUSD, «PEAKLUS PA3IOKECHU;

— 3HaHWE  OOIMMX  €CTECTBEHHO-HAy4YHBIX  TEOpUA U  MOJIENICH:
TeJIMOLICHTPUYECKAss MOJIETh MUPA U TEOPHUSI BCEMUPHOTO MPUTSHKEHUS, JUCKPETHOCTD
BEIIIECTBA U aTOMHO-MOJIEKYJISIPHOE YUYEHUE, SA/IEpHAs MOJEIb CTPOCHHSI aTOMa, 3aKOH
COXpPaHEHUS MaCChI;

— 3HAaHME BEIIECTB MOJIEKYJSIPHOTO M  HEMOJIEKYJISIPHOTO  CTPOCHMUS,
WHJMBHUIYaJbHBIX BELIECTB U CMECEN, U UX PACHPOCTPAHEHHOCTh B IPUPO/IE;

— YMEHHUE XapaKTepU30BaTh U Pa3inyaTh BEUIECTBA M0 UX CBOMCTBAaM (KHUCIOPO/I,
BOJIOPOJI, BOJIA);

— YMEHHUE XapaKTepu30BaTh PU3NUECKHE CBOMCTBA OKCHUIOB, KUCIOT, OCHOBAHU I
U COJICH;

— 3HaHUE O BJIMSHUU BEIIECTB Ha OPTaHU3M UYEJIOBEKA U OKPYKAIOUTYIO
IPUPOJIHYIO CPENY;

— BJIa/ICHHE OCHOBHBIMHU METOJIAaMU Hay4YHOI'O MMO3HAHMS: HAOJI0IeHUE,
AKCIEPUMEHT MPU U3YyUYECHHUH BEUIECTB;

— 3HaHHE OCHOB 0€30MacHON pabOThI C BEIIECTBAMHU U HEKOTOPHIM XUMUYECKUM
000pyIOBaHUEM;

— HaJW4Yue MPaKTUUYECKUX HABBIKOB IUIAHUPOBAHUS SKCIIEPUMEHTOB: U3YUYEHUE U
OTMCAHUE CBOMCTB BEIIECTB; U3yUEeHHE (PU3UUECKUX U XUMUUECKUX SIBIICHUM, OTBITHI
WUTFOCTPUPYIOLIUE TPU3HAKY MPOTEKAHUS XUMUYECKUX PEAKINNA, IPUMEHEHUE
WHJVKATOPOB U1l ONIPEACIICHUS XapaKTepa Cpeabl paCTBOPOB KUCIIOT U LIEIOYEH;

— IpeJicTaBiieHre 0 cepax mpodecCHoHaNbHOMN AeSITeIbHOCTH, CBA3AHHBIX C
XUMHUEHU U COBPEMEHHBIMU TEXHOJIOTUSAMU;

— HAJIMYKE TIEPBOHAYAIILHOTO OMBITAa PAOOTHI C PA3TUYHBIMA UCTOYHUKAMU
uH(GOpPMAITIH IO XUMUU: CIIOBAPH, CIIPABOYHHUKH.



COAEPKAHUE KYPCA

5 KIIACC

BBenenue (7 4.)

[ennonenTpuueckass MoJielb MHUpa M TEOpUSI BCEMHUPHOTO IPUTSKEHUS.
[Ipupona xuBas u HexxuBas. SBieHus npupoasl. HenoBek — yacTh NpUupoabl. Yenosek
BIIUSET HA IPUPOLY. Heobxoaumocthb U3YYEHUS]  NPUPOABI U

OepeKHOTO OTHOLIECHMS K Heil. OxpaHa npuUpoabl. XUMHS — OJHA
u3 Hayk o mpupoxae. Tema um BemectBa. Uto m3yuaer xumus. Hayunbeie meTobl
W3YYCHHUS] TPUPOJBI: HAOIIOJIEHUE, OIbBIT, TEOPHs. 3HAKOMCTBO C MPOCTEHIINM
XUMHUYECKUM 000pYyI0BaHUEM: MMPOOHpPKA, KOJI0a, Ta00paTOPHbIN CTaKaH,
BOPOHKA, NUIeTKa,  IInaTenb, IJIACTMACCOBBIM u METAJITUYECKUI
HITATUBBI, JepKaTeiab A MpoOupok. VM3MeputenbHble MPUOOPHI: BECHI, TEPMOMETP,
MEH3ypKa (€IMHULbI U3MEPEHUH, 1IKana npulopa, 1eHa JeIeHUs], TPeaes U3MEPEHUH,
paBUJiia MOJIb30BAHUS).

Jlabopamophwvie pabomoi.

1. Tena u BewmecTna.

2.3HaKOMCTBO ¢ JabopatopHbiM  obopynoBaHueM. HaBbiku  paboOThHI

C IPOCTEUIINM XUMUYECKUM 000PYyT10BaHUEM.

3. U3mepenue TemiepaTypbl BOJAbI U BO3AyXa.

Tena u Bemecrna (19 4.)

XapakTepucTtuka Ten u BeriecTs (hpopMma, 00beMm, 1BeT, 3anax). OpraHuyeckue u
HeopraHuvecKkue BeuecTsa. TBepaoe, )KUAKoe U ra3000pa3HOe COCTOSIHUS BEIIECTBA.

JuckpeTHOCTh BellecTBa. ATOMHO-MOJIEKYJISIPHOE yueHue. MOJeKybl, aTOMBI,
VOHBI. BemecTtBa MOJIEKYJISIPHOTO u HEMOJIEKYJISIPHOTO CTPOEHMUS,
UX pacnpocTpaHeHHOCTh B mpupoze. [lpeacraBienne o pa3Mepax 4yacTUIl BEIIECTBA.
JIBu>xkenue yactull BerniecTBa. CBsi3b CKOPOCTH JBHXKEHHSI YACTHUIl C TEMIIEPATypOM.
Huddy3us B TBEpAbIX TeNax, )KUIKOCTAX U razax. BzanmojeicTBrue yacTull BeliecTBa
1 aToMOB. [losiCHEHHEe CTpOeHUE TBEPABIX TEJI, KUJIKOCTEN U Ta30B C MOJIEKYJISIPHON
TOUYKM 3peHus. SnepHas Monenb crpoeHus aroMa. CTpoeHHe atoMa W HOHA.
XUMHUYECKHE DBJIEMEHThl (KUCIOpOJA, a30T,BOJOPOJ, >KENIe30, AaTOMHUHHUI, Meb,
docdop, cepa). 3Hakm XUMHYECKUX dJeMeHTOB. [lepmommueckas cuctema JI.U.
Meneneena.

[IpocThie W ciOXHBIE BemecTBa (KUCIOPOA, a30T, BOAA, YIJIEKUCIBIM ras,
noBapeHHast coiib). Kucnopoa. ['openne B kucnopone. Potocunres. Bomopon.
NHpuBuayanbHbIe BEMIECTBA U CMECH, X PACHPOCTPAHEHHOCTh B mpupoae. Boznyx —
cMech ra3os. PactBopsl u B3Becu. Bona. Bona kak pactBopurens. OuncTka NpupoIHON
BOJIBI.

Jlabopamophwvie pabomui.

1. CpaBHEHME XapAaKTEPUCTHUK TEN U BEIIECTB.

2. CBolicTBa BEILIECTBA.

3. HabmroneHue pa3nuyHbIX COCTOSIHUM BEIIECTBA.

4. HaGmonenue sBineHus nuddysuu.

6. PactBopenue BeuiecTB B BoJie. Bosia kak pacTBOPUTETb.

7. Pa3nenenue pacTBOPUMBIX U HEPACTBOPUMBIX BEUIECTB (DUILTPOBAHUEM.

dusnyeckue aABJjaeHns (8 4.)
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Du3NYECKUe SBICHUS: MEXaHUYECKUE, CBETOBBIC, DJIEKTPUUYECKHE, 3BYKOBBIE,
TeryoBble. [InaBnenne u orBepaeBanue. TasHue CHEra, 3aMep3aHUE BOJbI, BHIIIJIABKa
YyyryHa W CTalld, W3TOTOBIICHWE JeTajeld OTIMBKOM. Vcmapenue Kxugkocrtei.
Konpaencanusi.

Jlabopamophwvie pabomui.

1. ®usnyeckue ABICHUS.

2. HarpeBanue crexnsiHHON TpyOku. HaGmonenue 3a riaBneHueM CHera.
HabGnronenue ucnapenust 1 KoHaeHcauuu Boabsl. HaOmroqenue KumeHust BoJIbl.

3. PacTtBOpenue comnu.

6 KIIACC

XumMuyeckue siBjaenus (8 4.)

XUMHUYECKHE pPEaKlMM KaKk TpoIrecchl 0o0pa3oBaHUs OJHUX  BEIIECTB
u3 apyrux. [Ipu3Haku XUMHUYECKUX SIBICHUM U YCIOBHS UX MpoTekaHusi. OObsiCHEHUE
MIPOTEKAHUS] XUMAYECKUX PEAKIHUI C TOUKH 3PEHUS] aTOMHO-MOJIEKYJISIPHOTO YUYCHHUSI.
Pacman BemecTB 1 MOJIEKYJT HA aTOMBI WJIM HOHBI, 00pa30BaHUE M3 HUX HOBBIX
BEIIIECTB. 3aKOH COXpaHeHHE Macchl. COXpaHEHUE MACCHI BEILIECTB B XUMUYECKUX
peaknusx. Peakuun coequHeHns U pasnokeHus. CocTaBleHUE ypaBHEHNN peaKIun
COeIMHEHHUs U pasniokeHus. HarpeBarenbHbli mpubop, 0COOEHHOCTH TJIAMEHHU.
[IpaBuina HarpeBaHuUs BEILLIECTBA.

Jlabopamophwvie pabomui.

1. HaGmrogenue Gpu3nyeckux U XUMUYECKUX SIBJICHHI.
2. Ilpy3HaKu XUMUYECKUX PEaKITUH.

3. MoaenupoBaHue XMMHUYECKUX MPOLIECCOB.

4. HarpeBaTenbHble PUOOPHI.

IlonsiTHe 0 KJIaccax HEOPraHUYECKUX U OPraHuvYecKux BemiecTn (15 u.)

OKcHUJIBI KaK CJIIOKHBIE BEILIECTBA, COCTOSIINE U3 ABYX XUMUUYECKHUX JIEMEHTOB,
OJIMH U3 KOTOpBhIX Kuciopoa. IIpumepsl Hambosiee pacnpoCTpaHEHHBIX OKCHUJIOB, UX
pacrpocTpaHEeHUEe B MpUpOAE U HcnoJib3oBaHUE. Kucinorel. OCHOBHBIE CBEACHUS O
KHUCIIOTaX, MPUMEPhl HanOoJIee PacpOCTPAaHEHHBIX KUCIOT. Vicronb30BaHne KUCIOT B
xo3sicTBe U ObiTy. IlpaBuna oOpamieHuss ¢ KuciaoTamu. Pacmo3HaBaHue KHCIIOT.
OcHoBanusi. OO1Ke cBeIeHUsT 00 OCHOBAHUSX, PACTBOPUMBIE OCHOBAHUS — IIEJIOYH;
WU3BECTKOBAasi BOJA, TalleHas W3BeCTh. [IpuMeHEeHHWEe OCHOBaHUNM B HApPOIHOM
xo3siiicTBe, ObITy. IlpaBuna oOpamienus co menoyamu. Pacno3HaBaHue OCHOBaHUMU.
Peaknus nvedtpanuzanuu. Ilouarue 06 unaukaropax. [leficTBue KUCIOT U OCHOBAaHUMN
Ha uHAUKaTOpbl. CONM KaK CIOKHBIE BEIIECTBA, B COCTAB KOTOPBIX BXOJAT HOHBI
METAJIJIOB M KUCJIOTHBIX OCTAaTKOB. [Iprmepsl coleil, pacipoCTpaHEHUE UX B IPUPO/IE.
CBoiicTBa U MPUMEHEHHE psAJla COJICH: MOBAPEHHOM COJU, COJIbl, MEAHOTO Kylopoca U
Ap.

benku, Xupbl W YIJI€BOAbl KaK Ba)KHEWIIME NUTATEIbHbIE BEIIECTBA IS
opraHu3Ma 4eyioBeka. Pacmo3HaBaHuME HEKOTOPBIX OEJIKOB, XHUPOB, YTJIEBOJIOB.
[Tpuponusiii ra3 u HedTh. [IpomcxoxaeHue NPUPOMHOTO Ta3a, HedTH, YIS Kak
POJYKTOB THUEHUSI PA3MYHBIX OPTaHMYECKUX OCTAaTKOB O€3 J0CTyIa BO3ayXa IMpHU
Oonplux fAaBiaeHUsAX. HawuOosee BakHbIE MECTOPOXIEHUS HePTH U rasa
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B Poccun, nx 3HaUeHUE KaKk HCTOYHUKOB MOJIYYEHUS PA3JIMUHbIX BUIOB TOIUIMBA U KaK
BOKHEUIIIETO CHIPhS JJISI XUMHUYECKON MTPOMBIILICHHOCTH.
JlabopamopHvie pabomui.

1. MccnenoBanue pacTBOPOB KUCIOT U OCHOBAHMIA.

2. HeliTpanu3zauusi KUCJIOT U OCHOBaHUN. THAUKATOPHI.

3. JleiicTBHE KUCIIOTHI Ha COMY.

4. Pacrio3HaBaHM€ Kpaxmaia, >KUpOB, OeJka.

5. UccnenoBaHue YUIcoB.

Yesosek u npupoaa (11 ).

Uctounuku »Hepruu. Pa3ninuHble BUABI HMCTOYHUKOB DSHEPTUHU: COJHEYHAS
SHEPTUsl, MUHEPAJIbHOE TOIUIMBO, SIIEPHOE roprodee. BocminaMeHseMble MCTOYHUKHU
sHepruu. IluieBapeHre Kak MpOIEeCC BOCIOJHEHUS] SHEPTUM YEIOBEKOM. 3HAUYCHHUE
COJIHEUHOW 3HEPruM JJid >KM3HU Ha 3emje. Buimaroniumecs ecTEeCTBOUCIBITATENH, UX
poJib B CO3/J1aHMU OCHOB ecTecTBO3HaHUsS. OCHOBHBIC HAIPaBJIICHUS COBPEMEHHBIX
HAay4YHBIX HCCJIeIOBaHUN B oOyiactu (u3uku U xumuu. HeoOxomaumocTh co3maHus
HCKYCCTBEHHBIX MaTepuaoB. [Tpumepsnt HCKYCCTBEHHBIX MAaTEPUaJIOB
U UX HCIOJb30BAHHME: KEpaMHKa, CIUIaBbl, HCKYCCTBEHHBIC aliMa3bl, >KUIKHUE
KpUCTa/UIbl T. J. DBbIpaliMBaHWE HCKYCCTBEHHBIX KpUCTALIOB. [lomuMepsl.
[TonuaTHIIEH, TOTUXJIOPBUHUIL, MOJIUCTUPOJT Uapyrue TJIACTMACCHI.
HarypanbHble u xuMHu4YecKkre BOJIOKHA. VCroib30BaHUE ITHUX MATEPHAIOB B OBITY.
Kayuyk u pesuna. Pacno3HaBanue NpupOAHBIX U XMMHAYECKUX BOJIOKOH. Kaydyk, ero
CBOMCTBa M TONydyeHHe. BynkaHuzamus kKaydyka, pe3uHa W S00HUT. 3arpsa3HEHHUE

OKpY>KaroIen Cpepl. OcHoBHBIE  (AaKTOPBI  BPEIHOTO BIIASTHUS
AESITENbHOCTH YelOBEeKa Ha OKPYKAIOUIYyI0 Cpeay. OJKOJOTHYECKHE

KaTtacTpodbl, BOEHHbIE AecTBUs. Bpennbie BHIOpOCH! nmpon3BoacTBa. Heo0xoamMocTh

KOHTPOJISI 32 COCTOSIHUEM aTMOC(Epbl I OCHOBHBIE  CIOCOOBI ero

ocymectBieHus.  HeobxonuMocTh OOpBOBI C 3arpsi3HEHUEM OKpY’Kalolled cpeibl.
HeoOxoauMoCTh 3KOHOMUM TNPUPOAHBIX PECYPCOB M HCIOJB30BAaHUS HOBOM
TexHonoruu. OOCYKIeHHE KOJOTUYECKOTO COCTOSIHHMSI B IIKOJIE U Ha TEPPUTOPUH,
npwieratomied Kk He. CocTaBieHHE IJaHA KOHKPETHBIX JIE€J IO O03I0POBJIEHUIO
AKOJIOTUYECKON 0OCTaHOBKH, KOTOPHIE MOTYT OBITh BBIIIOJIHEHBI BO ~ BpeMsl  JIETHEH
IIKOJIBHOM  MPAKTHKH. CoBpeMeHnHas Hayka u npou3BoacTBo. Cpencrtsa
CBS3U. 3HaHMs, MX pPOJb B JKM3HM 4eloBeka M obOmectBa. Kak mroam mosHaroT
OKpY>Karoluid MUp (HaykKa BYepa, CErojHs, 3aBTpa). YMPaBIIEHUE MPOU3BOACTBOM:
pOJIb  aBTOMATHWKH, 5JeKTpoHUKH. Kommbrorepuzanus mnpousBojacTBa. PoOOTHI
CpenctBa cBA3M U Nlepeaya MHPOpMaLMK: TeIePOH, pPauOCBsI3b, TEIEBUICHHE.
Jlabopamophwvie pabomoi.
1. JTabopaTopHbIit NOMAIIHUM  DKCIEPUMEHT IO  BBIPAIMBAHUIO
UCKYCCTBEHHBIX KPHCTAJIJIOB.
2. 3meHeHue (popMbl MONUAITUIIEHA TPU HATPEBAHUU.
3.  Pacno3HaBanue NpUPOIHBIX U XMMUYECKUX BOJIOKOH.
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CTPYKTYPA ITPOI'PAMMBI

Tabnuya 1
Ne HaszBanue Yuciao Yucao Yacel HA Bcero
n/n pa3nesioB TeopeTuye- | Jabopa- JAMATHOC- 4acoB
CKHX TOPHBIX THYECKHE
3aHATHI pador padoThI
5 knacc
1 | BBenenune 4 3 - 7
2 | Tena u BemiecTBa 12 6 1 19
3 | ®usnueckue sIBICHUSA 4 3 1 8
Hmozo: 34
6 Knacc
1 | XuMHu4YecKHUE SIBICHUSA 3 4 1 8
2 | ITonsiTHe 0 KiTaccax 9 5 1 15
HEOPTaHWYECKUX U OPTraHUYECKUX
BEILIECTB
3 | Yenosek u npupoja 7 3 1 11
Hmozo: 34
Bcezo: 68
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
1 gac B Heneno, Bcero 34 Jaca
Tabnuya 2
Templ, DJIeKTPOHHbBIE
PacKpeIBaiolne Koa-Bo | (uudposbie) Cojeprkanue nporpavMvb! OcHOBHBbIE BU/IbI 1eITEJILHOCTH
JaHHBIN pa3aen yacoB | oOpa3oBaTelib- o0y4arommxcst NpM U3y4YeHHH TeMbl
NPOrpamMMbl HbIE PecypcChl
Pa3nen 1. Beenenue
[Ipupona. Yenosek — 7 https://drive.goo | I'ennonieHTpUYecKast MOAEIb MUPA U TEOPHUS Pabora ¢ undopmanueii
4acTh IPUPOBI. gle.com/drive/fo | BcemupHoro nputsikenus. [Ipupona sxusast (c ummrocTpanusaMu yueOHUKa
Yrto uzyyaeT Xumusl. Iders/1FVaU}J3 | u nexwuBas. [ToHATHE O ABJICHHUIX MPUPOALL. YEIIOBEK | M JOMOIHUTENLHBIMU
Tena u BemecTna. vFqldF8TrkzlY | — gacts npupoasl. Heo6X01uMOCTh N3ydeHus WJUTIOCTPATUBHBIMU MaTepHUaJIaMu).
[IpesparueHust 82Nife78]ds] npupobl. XuMust 0JHa U3 Hayk o npupose. Tena PaccMOTpeHue Te U BEIecTs.
BEILECTB. (meyarHas u BeuiecTsa. [IpuponHble, HCKYCCTBEHHbBIE Brimonnenue nabopaTopHbIX padoT.
[IpaBuna TexHuKU TETpab) Y CHHTETHYCCKHE BEIeCTBA. XUMHUYECKUe siBiicHns1, | OnpenencHne XMMUYECKUX SIBICHUN
0€e30IacHOCTH NIPH IIpesenTanuu MPEBPAILCHUS BEILIECTB. Ha OCHOBE JICMOHCTPALHIL.
paboTe B XUMHUYECKOU B IporpamMme [IpaBuna TexHuku 6e30macHOCTU Ipu paboTe N3yyenune npaBuil TEXHUKH
naboparopuu. Power Point B XMMHUYECKOH J1abOpaTOpHH. 0€30MaCHOCTH C MCIIOJIb30BaHHEM
Mertobl OnucaHue BIEHUIM PUPOJIBI B JIUTEPATYPE HWJIIIOCTPAaTUBHOI'O MaTepuaja
HCCIIEN0BaHUSA https:/drive.goo | y rckyccTBe. HayuHblil MOIX01 K U3YUYECHHIO ¥ PCAIIbHBIX OOBEKTOB.
TPHAPOJIBL. gle.com/drive/fo npupoel. Habmonenue, onpIT, TEOPHSI. Onpenenenne METONOB
JlaGopatopHoe Iders/1ygmkDM | JTaGopaToproe oGopynoBanue, mratupsl. IIpapuna uccieoBanus. Beibop merona
obopyioBaHue. bOUTBC _vdhlf | ponpzosanus u npaBuia 6e3omacHocTh. Posb uccnegoBanus. Pabora
IIpocreiimee GRFI7VIMnIQ | y3mepennii B HAYYHBIX HCCIIEIOBAHUIX ¢ uHpopManuel (METOIbl XUMHH).
XUMHYECKOE 2] U B IIPAKTHKE. Paccmotpenne mabopatopHOro
o0opynoBaHue (Meroamdeckast | [Ipocteiiine u3MepUTETbHBIE TPUOOPHL: obopynosanus. M3o6paxenue
pa3pa60TKa) I/ISMepHTeJII)HI)IfI LWIAHIP, MEH3YPKa, MepHBIfI IKaJIbl C YKAa3aHUEM LICHBI OCJIICHUA
LAJTUHAP.
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Templ, DJIeKTPOHHbIE
acCKpbIBalolIUe Koa-Bo undposbie OcHOBHbBIE BU/IbI 1eATeJIbHOCTH
packphbh (acpp ) Coaep:kanue nporpamMmsl
JaHHBIN pa3aen yacoB | oOpa3oBaTeiib- o0yyarommxcsi Npu U3y4eHUH TeMbl
NMPOrpamMMbl Hble PeCypChl
PaGora ¢ mpocreimm 1abopaTopHBIM
obopyoBaHreM (IITAaTHBOM, MPOOHPKAMHU,
JI0KEYKOU, TUMETKOU U JIp.)
Pasnen 2. Tena u BemecTBa
XapakTepucTuka Tei 19 https://drive.goo | Xapakrepuctuku Tei: popma, 00beM; CpaBHeHME XapaKTepUCTUK

M BEILIECTB.
CoCTOsIHUS BEILECTB.
CtpoeHue BelecTna:
MOJIEKYJIbI, aTOMBI,
HOHBI.

JIBM>KeHHE YacTHI]
BEIIIECTBA.
BzaumopeiictBue
JaCTHI] BEMICCTBA.
XuMHYeCcKre
DJIEMEHTHI
[Iepuonnueckas
TaOJINIIa XUMUYECKUX
9JIEMEHTOB

J.1. MeHnneneeBa
IIpocteie BemecTna.
Cr0kHBIC BEIIECTBA.
Kucnopon —
XUMHYECKHI DJIEMEHT.
Kucnopon — npocroe
BelecTBO. Bo3myx.
Bonopoa. Bona.
PactBOpEI 1 B3BECH.

gle.com/drive/fo
lders/1FVaUjJ3
vFqldF8TrkzlY
82Nife78Jdsj
(meuatHas
TETPajb)
[IpesenTanun

B porpaMme
Power Point.

XapaKTEPUCTUKHU BEILIECTB: 1IBET, 3amax U T.1.
Cocrosnus (arperatusie) Bemiects. [Iporieccsr
Iepexo/ia COCTOSHUM BEIIECTB.

3HauyeHHE 3HAaHUM O CTPOEHUH BellecTBa. JlenuMocTtsb
BemecTBa. CTpoeHUE BEIIECTBA: MOJIEKYJIbI, aTOMBI,
noHsl. [Ipeacrasienue o pazmMepax 3TUX YaCTHII.
CrtpoeHue MoJIeKyI.

Juddys3us B TBEpIABIX TeNax, KUAKOCTAX U ra3ax.
JIBrkeHue yacTull ¥ Temrneparypa tei. [Ipumepst
muddy3un B Ipupoie, TEXHUKE, OBITY.
JlokazarenbcTBa CyHIECTBOBAHUS MPUTSKEHHUS
MEXKy YacTullaMH BellecTBa. CKIEMBAHKE U CBapKa.
[TosicHeHnue cTpoeHus TBEPABIX TEI, KUIKOCTEM,
ra3oB Ha OCHOBE 3HAHUI O CTPOCHUU BEIIECTBA.
XUMHYECKHUE 3JIEMEHTHI KaK TPYTIIbl aTOMOB

C OJIMHAKOBBIM 3apsIOM fA]Ipa. 3HAKN XUMHUYECKUX
3JIEMEHTOB.

[Mepuoanyeckas TabInIla XUMHYECKUX SJIEMEHTOB
J.. MenneneeBa: rpynibl, IEPUOJIbI, PSIIbI.
[TopsiAKOBBIN HOMEpP XMMHUYECKOTO IJIEMEHTA.
PacnipocTpanenue pa3inuHbIX XUMAYECKHUX
3JIEMEHTOB B TIPUPOJIC.

¢buznyecKux Ten.

PaccmaTtpuBanue Mojeneit MOJIeKy
#u aToMOB. HaOnronenne aBieHui
muddy3un B IpUpoJie, TEXHUKE,
OBITY.

HaGmronenue B3anMoaeiicTBus
YaCTHI] Pa3IMYHbIX BEIIECTB.
Pabota ¢ nepuoanueckoii Tadbaumen
XUMHUYECKUX JJIeMEeHTOB. PaboTa

C TeKCTOBOI HH(popMaIHen.
N3yuenne 0O6pa3ioB XUMHUECKUX
BEILIECTB.

N3yuenne o6pa3oB Hanboiee 9acTo
BCTPEUAIOIIUXCS MMPOCTHIX BEIIECTB.
3anucek GopMysT XUMHUIECKUX
BEILIECTB.

N3yuenne 006pa3moB CIOXKHBIX
BEILIECTB.

3anucek GopMysT XUMHUIECKUX
COCIMHEHUM.

W3ydeHnue cTpoeHus atoma
KHCIIOPOJIa, XUMHYECKUX COSTUHEHUIN
KHCIIOpO/Ia.
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Templ, DJIeKTPOHHbIE
pacKpeIBaiolie Koa-Bo | (uudposbie) ColepskanHe nporpaMmb! OcHOBHBIE BU/IbI 1eATEJIbHOCTH
JaHHBIN pa3aen yacoB | oOpa3oBaTelib- o0yyarommxcsi NPU U3y4eHUH TeMbl
NMPOrpamMMbl Hble PeCypChl
JlaboparopHas BemectBa, cocrosiiye u3 aToOMOB OJJTHOTO N3y4eHue BelecTBa KUCIOPOA,.
pabota. «Paznenenue XUMHUYECKOI'0 JIEMEHTa, — pocTbie. Dopmyib Ornpenenenne 3HAYCHHs KUCTIOpoaa
PacTBOPUMBIX XUMUYECKHUX BEILECTB. JUIS )KM3HU Ha 3emuie.

U HEpaCTBOPUMBIX
BEIIECTB
GunbTpOBaHUEM»

BemectBa, cocTosile U3 aTOMOB pa3HbIX
XUMHUYECKHX 3JIEMEHTOB, — CJI0KHbIE. POpMYJIBI
XUMHUUYECKHUX BEIIECTB.

Kucnopon — caMblil pacipoCcTpaHEHHBIN Ha 3eMIie
XUMHYECKUM JIEMEHT.

CoeanHeHns KMCI0pO/ia U IIPOCTOE BELIECTBO —
KHCJIOPO/I, €r0 CBOWCTBA U 3HAUECHUE IS KU3ZHU
Ha 3emuie. DoTocuHTe3. ['OpeHre B KUCIOpPOE.
Boznyx — cmech razoB. CoctaB Bo3ayxa. Haznauenue
yacTei Bo3ayX. ' opeHue BenecTs Ha BO3LyXe.
Bonopon B npupoae. [IpocToe BemecTBo BOAOPOA:
€ro IOJIyYeHHUE, CBOMCTBA, PACIIPOCTPAHEHUE

B [IPUpO/JIE, IPUMEHEHHE.

3HaueHUe BOJOPO/1a KaK KOJIOTMYECKH YUCTOIO
torunBa. CoeAMHEHUST BOAOPO/IA.

Bopa: crpoenne Moinekyinsl Bozbl. CBOMCTBA BOABI,
€€ pacIpocTpaHeHue B IPUPO/JIe, 3HAUCHUE JJIs
JKU3HH YEJIOBEKA, ’KUBOTHBIX U PACTEHUI.
Hcnonp3oBanne BOAbI B HAPOJHOM XO3SIMCTBE.
OxpaHa BOJIHBIX PECYPCOB

PacTtBops! B npupoje, TexHuke, ObiTy. PacTtBopuTens
U PacTBOPSIEMOE BEIIECTBO. VICTUHHBIE pacTBOPBI
1 B3Becu. MaccoBas 0JIs1 BEILIECTBA B pacTBOPE
OubTpOBaHUE.

JlaboparopHas paboTa «Pa3nenenue pacTBOPUMBIX
Y HEpaCTBOPUMBIX BEUIECTB (PHIILTPOBAHUEM)

N3yuenune Bo3myxa Kak CMECH Ta30B.
N3yueHnne nHaUBUyaJIbHBIX BELIECTB
Y CMECEH, UX paclpOCTPaHEHHOCTh
B nipupoje. Habmonenue onbita

10 U3YYCHHUIO COCTaBa BO3IyXa.
N3yueHue BeliecTBa BOJIOPOJA U €r0
coeaunennii. Habmronenue ombita 1o
MOJIyYEHHUIO BOJOPOA.
N306paxeHre MOJIEKyYJIbl BOJbI,
M3Y4YEHUE CBOMCTB U 3HAUEHHUS BOJIbI
JIUIS )KU3HU YeJIOBEKa, JKUBOTHBIX

u pacreHuil. OcozHaHue
HEOOXOIUMOCTH 3alATEI
OKPYXKaIOIIEeH Cpebl.

PactBopenune pa3IndHbBIX BEIIECTB

B Boje. HaOmonenue

3a MPUTOTOBJIEHUEM PacTBOpa

U B3BECH.

PactBopenue pa3anvHbBIX BEIIECTB B
BOJie U (DUIBTPOBAHHE.

BrinonHeHNE MapHBIX W TPYIIITOBBIX
3aJaHuii. Pelenue TeCcTOBBIX
3aJaHuH.

Brinonnenue nabopatopHbeix padboT
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Templ, DJIeKTPOHHbIE
pacKpbIBalolue Koa-Bo | (umudpoBbie) Coltepikanue mporpaMmbI OcHoBHBIE BH/IbI 1eSITEJILHOCTH
JAaHHBIH pa3aen yacoB | oOpa3oBaTeiib- 00yJaIMXCcsl NP U3YyYEeHHH TeMbI
NPOrpaMMblI HbI€ PeCypChl
Pa3gen 3. ®usnueckue ABJICHUSA
Du3nuecKue sIBICHUS. 8 https://drive.goo | Buasl ¢pusnueckux sisnenuii. CBETOBbIC, 3ByKOBBIe, | Bocmpustue HOBOro mMatepuara.
IInaBienne gle.com/drive/fo | MarHUTHBIE, JIEKTPUIECKHUE, MEXaHUUYECKHUE CocraBiicHHE CXEM B TETPAJIH.
U OTBEP/ICBAHHUE. Iders/1FVaUjJ3 | sBienus. Hab6mronenue 3a nporeccamu
Ucnapenue vEqIdF8TrkzlY | IIporiecchl miaBiaeHust ¥ OTBEPACBAHMS, VICTIAPEHHUS U KOHJICHCALIHH.
Y KOHJICHCAIHS 82Nife78Jdsj UX OOBSCHEHUE C TOYKHU 3PEHHUS CTPOEHUS BEIIECTBA. | BpiBuskeHHe TUNOTE3 00bIACHEHUS
(meyaTHas IIpouecc ucnapenus ¥ KOHAEHCALMH, UX OOBACHEHHE | yryix sBIeHMIL ¢ TOUKK 3peHus
TETpab) C TOYKH 3pEHHS CTpOeHu BeuecTra. Mcnapenue CTPOEHHS! BELIECTBA.
[Tpe3enTanuu Y KOHJICHCAIUS B IPUPO/IE CpaBHEHHE TPOTIECCOB OKPYIKAOIIET0
B pOrpamMMe MUpa ¢ TTO3UINH PU3UKUA U XUMHHU.
Power Point. B 6 6
BITIOJTHEHHUE Ta00PaTOPHBIX PaboT.
Pabota B rpynme/mapax.
BrinosniHeHune ynpaxHeHU, pelIeHne
TECTOB.
WNupuBunyanbHas pabora
HUTOI'O: 34
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6 KIIACC

1 4. B HEenmemto, Bcero 34 4.

Tabnuya 3
Tembl, DJIEeKTPOHHBIE
packpeiBaiolHe Koa-Bo | (uudposbie) Conepskanue mpOrPaMMDI OcHOBHBIE BUIbI 1€ TEeJILHOCTH
JAaHHBIA pa3aen yacoB | 00pa3oBaTejibH 00yJaroIuXCcsl MPU U3YyYeHUH TeMbI
NPOrpamMMmbl ble pecypchbl
Paznen 1. Xumnueckue siBjieHusi XuMHYECKUE

XuMu4yeckue 8 https://drive.goo | peakiuu Kak Mporecchl 00pa3oBaHMUs OJTHUX N3yueHnne XuMUYECKUX SBJICHUH,
spneHus. [lpuznaku gle.com/drive/fo | BewecTs U3 Apyrux. paccMOTpeHHe WILTIOCTpaIui
XUMUYECKHUX Iders/1FVaUjJ3 | [Ipu3Haku XUMHUYECKUX SIBJICHHI. C Pa3IMYHBIMU SIBJICHUSMH,
peakuuil. 3aKoH vEqIdF8TrkzlY | O0bsicHeHHE POTEKAHUSI XUMHUUECKUX PEAKIINH C COTPYJHUYECTBO IPU BHINOJIHEHUN
COXpaHEHUS MacCHI. 82Nife78Jdsj TOYKH 3PEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHUSI. J1a00paTOPHBIX OIBITOB.
YpaBHeHUs (meuaTHas 3akoH coxpaHeHHs Macchl. COXpaHEHUE MacChl HaGuroieHue npru3HakoB XUMHUYECKHX
XUMHYECKHX TETPaJIb) BEIIECTB B XUMUYECKHUX PEAKITHSIX. SIBIICHHI, TIPOBEJICHUE YKCIICPUMCHTA.
peaKuui. [Ipe3enTaunun YpaBHEHUS] XUMUYECKUX PEAKIIUM. Habumoienue 1eMOHCTPAITMOHHOTO

Peaxkiuu coenuuenust
U Pa3JI0KeHUs

B IIpOrpaMme
Power Point.

https://drive.goo
gle.com/drive/fo
Iders/1ygmkDM
bOuTBC_vdhlf
GRF97V{MniQ
2]
(MeToauyeckas
pa3zpaboTka)

Peakiuu coemuHEeHUs U pa3ioKeHusl.
PaccranoBka k03¢ (UIIMEHTOB B ypaBHEHUAX
peaKkuMii COEUHEHNUS U PA3JI0KECHUS

AKCIIEpUMEHTa, 0000IICHHE,
dbopMyrpoBka BeIBOJIOB. [IpocMoTp
BHJICOCIO)KETa 00 UCTOPUH OTKPBITHUS
3aKOHA COXPAHCHUSI.

Pa6ota c Ilepuoguaeckoit TabauIeH,
00BSICHEHHE 3aIMMCH XMMUYCCKOM
(hOopMyJTbI, XHMHUYECKOTO YPAaBHEHUSI.
W3ydeHne qByX THUIOB XUMHYECKUX
peakuii, Hab0IeHe
JIEMOHCTPAIIMOHHBIX OIBITOB,
(dbpoHTanbHAs Oecesa, 3aM0IHCHHE
Tabaubl «Peakiny coeTMHEHUS

U PA3II0KECHUSY.

Brinmongenue 3aganuii
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Tempbl, DJIeKTPOHHbIE
packpbiBaomue Kon-Bo | (umudpoBbie) ColepskaHHe nporpaMmbi OcHoBHBIE BH/IbI €SI TEJILHOCTH
JAAHHBIH pa3aen yacoB | o0pa3oBaTejbH 00y4YaIOIIHXCH MPU U3YYeHHH
NPOrpaMMblI TeMbI
ble pecypchl
10 paccTaHoBKe K03 duimeHTos,
paboTa B mapax, caMOIpOBEpKa.
BrimmonneHue TeCTOBBIX 3aJaHUN
W 33/IaHUI C Pa3BEepHYTHIM OTBETOM
Oxcupl. Pa3zzen 2. llonstHe 0 KiaccaX HEOPraHMYECKHX M OPraHHYeCKHX BellecTB
[Ipumenenne 15 https://drive.goo | OKCHIBI KaK CIOXHBIE BEIIECTBA, COCTOSIINE Nzydenne oOpa3iioB Harboiee 4acTo

U pacipoCcTpaHeHUE
OKCHJIOB B TIPUPOJIE.
Kucnotsr.

[IpaBuna obpareHus
C KUCIIOTaMH.
Hexkotopsle cBolicTBa
KHCJIOT.

OcHoBanust. [IpaBuna
oOparteHus ¢
OCHOBaHUSIMU.
Heurpanuzanus
KHUCIIOT U IIejIouen
HNupukaropsl.
JlaGoparopHas
pabota
«Hccnenosanue
pacTBOPOB KUCIOT

Y OCHOBaHUI».

Comu.

HekoTtopslie cBolicTBa
cousiedd. [Ipumenenne
coJieil.

gle.com/drive/fo
Iders/1FVaU;jJ3
vFqldF8TrkzlY

(mevarnast
TeTpajib)
[IpesenTaunu
B IIporpamme
Power Point

13 JIBYX XUMHUYECKHUX 3JIEMEHTOB, OJIUH U3 KOTOPBIX
KHUCJIOPO/I.

[Ipumeps! Hanboee pacpOCTPAHEHHBIX OKCUIOB,
UX paclpOCTPAHEHUE B MPUPOJIE U UCIIOIH30BAHUE.
Kucnotel. OCHOBHBIE CBEJIEHUS O KUCIIOTAX,
puUMepHI HanboJiee pacIPOCTPaHEHHBIX KUCIIOT.
Hcnonb30BaHue KUCIOT B XO3MCTBE U OBITY.
[TpaBuna oOpamieHus ¢ kuciaoramu. Pacno3naBanue
KHCJIOT.

OcnoBanus. O0nye cBeIeHNs 00 OCHOBAHMSIX,
pacTBOpPUMbIE OCHOBAHUS — I1I€TI0YN; U3BECTKOBAS
BOJIa, ralieHasi u3BeCTb.

[IprumeHeHnre OCHOBaHUM B HAPOJIHOM XO3SICTBE,
obITy. [IpaBuna oOpaieHus: C OCHOBaHHUSIMH.
Pacno3znaBanue ocHoBanui. Peakuus
HEUTpaJIM3aL1u.

Nunukaropsl. [IpupoHbie HTHANKATOPHI.
JlaGopaTopHas paborta «JleiicTBHE KHUCITOT

Y OCHOBaHMUI Ha MHAUKATOPBD».

Conm Kak CJI0KHbIE BEIIECTBA, B COCTAB KOTOPBIX
BXOJISIT HOHBI METAJJIOB U KUCIIOTHBIX OCTATKOB.

BCTPEUAIOLIUXCS OKCHIOB.
3anuch XUMHUYECKUX GopMyIT
OKCHJIOB, X YT€HUE U OOBSICHEHHE.
3anonaenue Tadbmuiel «lIpumenenue
BEIIECTB-OKCHUIOBY, O0CYKICHHUE
MIPUMEHEHUS U PaCIIPOCTPAHEHHOCTH
Pa3IUYHBIX OKCUIOB.

Nzyuenune o6pasnoB Hanboiee 4acto
BCTPEYAIOLIUXCS KUCIIOT. 3anuch
XUMUYECKUX (HOPMYJIT KUCTIOT,

WX YTCHHE U OOBSCHEHHE.

N3yueHune cBOKWCTB KUCIIOT,
HaOJIOZICHUE IEMOHCTPAIMOHHOTO
AKCIIEPUMEHTa, (OPMYITUPOBKA
BBIBOJIOB O IpaBuiax Tb npu
oOpareHuu ¢ KUCIOTaMH.
Brimonaenue mabopatopHbIx padoT.
N3yuenne oOpa3iioB Harboee 4acTo
BCTpPEYAIOLIUXCSI OCHOBAHMM. 3anuch
XUMHYECKUX (POPMYJT OCHOBAHUIH,
WX YT€HHUE U OOBSICHEHHE.

N3yueHue cBOWCTB OCHOBAHUM,
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Tempbl, DJIeKTPOHHbIE
packpsiBaomue | Koa-Bo | (uudposbie) OcHOBHbIE BU/IbI /IeSITeJIbHOCTH
N Coaepixkanue nporpamMmbl
AAaHHBIA pa3zgen 4acoB | 00pa3oBaTe/ibH o0y4yaommxcs Npu U3y4YeHHH TeMbl
NPOrpaMmbl ble pecypchl

benku, xupbl

U yTJIECBOJBI.
Pacmno3naBanue
KpaxmMalia, )KUpOB,
Ocka.
JlaGoparopHas
pabora
«HccnegoBanne
YUIICOBY.
[Tpuponusiii ra3
U He(PTh

ITpumepsl coneil, pacCipoOCTpaHEHUE UX B IPUPOJE.
CBoiicTBa ¥ IpUMEHEHHE psiJa COJIeil: MoBapeHHON
COJIM, COJIbI, METHOTO KyIIOpOca U Jp.

beinku, )XUphI U yIIIeBOIbI KaK BaXKHEHIIINE
IIUTAaTEJIbHBIE BELECTBA JIJIs1 OPTaHU3Ma YEJIOBEKA.
Pacrio3HaBaHue HEKOTOPBIX OEJIKOB, KHUPOB,
YIJIEBOJIOB.

[Tpuponnsiii raz u HeTh. [IporcxoxaeHue
IPUPOIHOTO rasa, HeTH, yris Kak MpoIyKTOB
THUEHHUS Pa3IMYHBbIX OPraHUYECKUX OCTaTKOB 0e3
JIOCTYTIA BO3/lyXa MpH OOJIBIINX JaBICHUSIX.
Haubonee BasxHble MECTOPOXKICHUSI HEPTH U ra3a
B Poccuu, nx 3HaueHne Kak UCTOUHUKOB I10JIy4YEHUs
Pa3IMYHBIX BUJOB TOIUIMBA U KaK BaKHEUIIETO
CBIpbS JI1 XMMUUYECKOM MPOMBIIIEHHOCTU

HKCIEPUMEHTA, POPMYJINPOBKA
BBIBOJIOB O IpaBuiax Th npu
00palleHuu C OCHOBAaHUAMU
(mmemouamn).

3HaKOMCTBO C UHAMKATOPaMHU:
nakmyc, (heHonpTaNeHH, METHIOBBII
OpaHXXEBBIH, MPUPOTHBIMU
WH/INKaTOPaMH.

Beinonnenue nabopaTopHOro
HKCIIEPUMEHTA TI0 U3MEHEHUIO
OKpAaCK{ MHJMKATOPOB MpH JIeHCTBUU
Ha KHCJIOTHI U OCHOBAHHUSI.

N3yuenune oOpas1oB HanboJiee yacTo
BCTPEYAIONIUXCSI COJIEH. 3amnch
XUMUYECKUX (POPMYJI COTIeH,

WX YT€HHUE U OOBSICHEHHE.
PaccmoTpenue o0pas1oB coeid,
OITMCaHNE UX CBOWCTB, MPOBEICHNE
HKCHEPUMEHTA 110 U3YUYECHHUIO

HX CBOWCTB.

XapakTepucTuka OeJIKOB, KUPOB

Y YIJIEBOJOB KaK BAXKHEHIIIUX
MUTATEJIbHBIX BEILECTB [ OpraHu3Ma
yenoBeka. O0Cy)aeHue HopM

COJIep KAaHUs TUX BELIECTB

B IpoaykTax nutanus. [Ipoenenue
71a00PaTOPHBIX OMBITOB HA
oIpe/ieNIeHHEe KUPOB U Kpaxmasa.
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Tembl,
pacKpbIBalOINe
JaHHBIN pa3aen

NMPOrpamMMbl

KoJu-Bo
4acoB

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJibH
ble pecypchl

CoaeprxaHue nmporpaMmbl

OcHOBHbBIE BU/IbI 1eTeJIbHOCTH
o0y4arommxcsi NpM U3yYeHHUH TeMbl

Hab6monenue o6pas3nos Hedru,
He(TENPOAYKTOB, 0OCYKICHUE
HanboJiee KPYMHBIX MECTOPOXKICHUI
He(dTH U rasa, paboTa ¢ KapTamu
Poccun, pabota B rpymnmnax

I10 IIOATOTOBKE COOOIIEHUSI

0 3HaUEHUU He(PTH, YIS U raza.
Brmmosraenre muc MEeHHBIX 3aIaHUH
PENpPOAYKTUBHOTO ¥ TBOPYECKOTO
XapakTepa

Pasjnen 3. YenoBek u npupoaa

Hcrounuknu OHCPIHUHU.

Hayxka B xxu3Hu
o01iecTBa.
Marepuans! 11
COBPEMEHHOM
TEeXHHUKH.
[Tomumepst

1 XUMHYECKHe
BOJIOKHA.

Kayuyk u pe3uHa.
3arpsi3HeHNE

OKpY’Karollen cpepl.
OKOHOMMS pECYpCOB.

Hcnonn3oBanue
HOBBIX TEXHOJIOTH.
CoBpeMeHHas HayKa
Y IPOU3BOJICTBO

11

https://drive.goo
gle.com/drive/fo
lders/1FVaUjJ3
vFqldF8TrkzlY
82Nife78Jdsj
(meuaTHas
TETpa/b)
[Ipesentanumn

B IIpOTrpaMMe
Power Point.

https://drive.goo
gle.com/drive/fo
lders/1r7mRml I

Zr_zQDgfFDIlgt
Cv7BpxSD3

W (XUMHUYECKHE

Wcrounnku sHeprun. Pa3nuuHbie BUABI HCTOYHUKOB
SHEPTUU: COJTHEUHAs SHEPIHsl, MUHEPAJIbHOE
TOIUIMBO, sJIepHOE roprouee. Bocrnamensemblie
UCTOYHMKM 3Heprud. [lumeBapenue kak mnpoiecc
BOCITIOJIHEHHSI SHEPTUU YEJIOBEKOM. 3HAUCHUE
COJIHEYHOH 3HEPTUu il KU3HU Ha 3eMiie.
Briparomuecs ecTecTBOUCTIBITATENH, UX POJIb

B CO3JITaHMH OCHOB ecTecTBO3HaHMs. HeoOxonumocTs
CO3J]aHUsl UCKYCCTBEHHBIX MaTepHuasioB. [Ipumepsl
MCKYCCTBEHHBIX MAaTE€PHAJIOB U UX HCIIOJIb30BaHUE:
KepaMHKa, CBEPXIIPOUYHBIE CIUIABBI, NCKYCCTBEHHbIE
anMasbl, )KUJKHE KPUCTAJUIBI U T.1. BripamuBanue
MCKYCCTBEHHBIX KpUCTaILIOB. [Tonnmepsr.
[TonuaTHIiEeH, NOAMXIOPBUHMUIL, TOJUCTHPOII

U Jpyrue miactMaccsl. HaTypanbHble 1 XUMUYECKHE
BOJIOKHA. VIcronb30BaHne 3TUX MAaTepHalioB B OBITY.
Kayuyk u pe3una. PacniozHaBaHne npupoIHbIX

1 XUMHYECKUX BOJIOKOH. Kayuyk, ero cBoiictsa

[IpencraBnenue A0KIa10B

0 PA3JIMYHBIX BUAaX UCTOYHHUKOB
sHepruu. Paccyxxnenue o ponu
HCTOYHUKOB TOIIJIMBA B )KU3HU
4eJI0BeKa.

PaGota ¢ onopHbIMU KOHCTIEKTAMH,
dpoHTanbHAs Oecena Mo TeMe ypoka.
[Ipesentanms «/locTrkeHns HayKu B
pa3INYHbIX 00IACTSIX.

PaCCY)K)ICHI/ISI " BBIABHUKECHHE T'UIIOTE3
0 HEOOXOIMMOCTH CO3/aHHUS
HNCKYCCTBCHHBIX MAaTCPHUAJIOB,
OTCTaMBaHUE CBOUX TOYEK 3pPEHUS,
paboTa B mapax.

HaGrotenne 00pas3ioB BOJIOKOH

U TTOJIUMEPOB.

Omnpenenenue (GakTopoB, OT KOTOPBIX
3aBHCHUT paclo3HaBaHHE BOJIOKOH.
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Tempbl, DJIeKTPOHHbIE
packpbiBaomue | Koa-Bo | (uudposbie) OcHOBHbIE BU/IbI /IeSITeJIbHOCTH
N Coaepixkanue nporpamMmbl
AaHHBbIN pa3aen yacoB | o0pa3oBaTejibH o0yyarommxcsi IpM U3y4YeHNUH TeMbl
NMPOrpamMMbl ble pecypchl
UHTEJUICKTYallb- | M MoJlyueHue. Bynkanuzamus kayuyka, pe3uHa PaccmoTpeHnne kauecTBEHHBIX 3a/1a4
HBIC UTPHI) 1 DOOHUT. 3arpsI3HEHUE OKPYKAIOMIEH CPE/Ibl. Y BOIIPOCOB.
OcHoBHbIE (aKTOPHI BPEAHOTO BIUSHUS Beinonuenue nabopaTopHbIX paboT.
JIESITEIbBHOCTH YEJIOBEKA HA OKPYKAIOIILYIO CPELY. Pabota B rpymnmax u mapax.
DKOoJIOTHYeCKUe KaTacTpodbl, BOCHHbIE AEHCTBHSL. [TpesenTtanusa «Dakropsl,
Bpennsie BEIOpOCH pon3BoACTBa. HEOOXOMMMOCTh | 3arps3HSIONINE OKPYKAIOLIYIO
KOHTPOJIS 32 COCTOSIHMEM aTMOC(Ephl U OCHOBHBIE cpeny».
crocoObl ero ocyiectsieHus. Heobxonumoctsb PaboTa ¢ ormopHBIMU KOHCIIEKTaMH,
00pBbOBI C 3arpsI3HEHUEM OKPYKArOIEeH Cpe/ibl. BBINOJIHEHHE 33aJaHUN
Heo6xoaumMocTh 5KOHOMHY TIPUPOIHBIX PECYPCOB M0 IPOYUTAHHOMY TEKCTY.
U MCII0JIb30BaHMs HOBOM TexHosoruu. O6cyxnenne | PaboTa ¢ HaydHBIM TEKCTOM:
HKOJIOTHUECKOTO COCTOSIHUS B IIIKOJIC pasjiesieHrne TeKCTa Ha CMBICTIOBBIC
U Ha TEPPUTOPUH, ITPUJIETAIOIIEH K HEH. YacTH, TOCTAHOBKA BOIPOCOB K TECTY
CocraBieHne 1aHa KOHKPETHBIX JIEJT 0 HAYYHOH CTaThH, IOUCK OTBETOB
03/I0pOBJICHUIO KOJOIMYECKONH OOCTaHOBKH, Ha BOIPOCHI
KOTOpPBIE MOTYT OBITh BBHITIOJTHEHBI BO BPEMSI JIETHEH
IIKOJIBbHOM NMPaKTHKH.
CoBpeMeHHast HayKa U TIPOU3BOICTBO.
3HaHus, UX POJIb B XKU3HH YeslOBeKa U O0IIeCTBa.
Kax nronm mo3narot okpyskaroniuii Mup (Hayka
BYEpa, CEro/iHs, 3aBTpa). YIpaBjieHUe
MIPOM3BOJICTBOM: POJIb aBTOMATHKH, JIEKTPOHHKH.
Komnbrotepuszanus npousBoactsa. Po6oTsI.
CpenctBa cBs3M U nepeaya MHPOpMaIMK: TeaeoH,
pasuocCBs3b, TEIEBUICHNE
NUTOIO: 34
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