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IHosicHuTEeALHAA 3aNMMUCKA

[Ipemnaraemast pabouas mporpamMma peanusyercs B yueOHUKe «BBeneHune B ecTECTBEHHO-HAy4YHBIC
npeameTsl. EctecTBo3Hanme. 5-6 kiaccel», aBTopsl A.E. I'ypeBuy, J[.A. Ucaes, JI.C. TlonTaxk.

[IporpamMma coctaBiieHa Ha OCHOBE ()yHJAMEHTAIBHOIO siipa CoJEpKaHusi oOIiero oOpazoBaHUs U
TpeOOBaHMII K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTelbHONW MPOTrpamMMbl OCHOBHOTO OOIIETo
oOpa3oBaHwsl, MpeICTaBICHABIX B CTaHIapTe OCHOBHOTO O0IIET0 00pa30BaHUsI.

CopepkaHue mporpaMmbl MUMeEET OCOOEHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX, 3a/JadyaMH DPa3BUTHS,
oOydeHHUs] ¥ BOCMUTAHMS yYalIUXCs, 3aJaHHBIMH COLMATBLHBIMU TPEOOBAHMSIMH K YPOBHIO Pa3BUTHS UX
JUYHOCTHBIX W TI03HABATEIBHBIX KAa4YeCTB; BO-BTOPBIX, IMPEJAMETHBIM COJIEP)KAaHUEM CHCTEMBI OOIIEero
CpeaHero o0pa3oBaHus; B-TPETbUX, IICUXOJIOTMYECKUMHU BO3PACTHBIMU OCOOEHHOCTAMHU 00y4aeMbIX.

[IporpaMma BKIIIOYAeT TMOSCHUTENBHYIO 3alHUCKy C TpeOOBaHMSIMH K pe3yibTaraM oOydeHHs;
colepKaHue Kypca € TIEPEYHEM pasJiejioB; MOYPOUYHO-TEMATHUYECKOE TUIAHUPOBAHME C YKa3aHHEM
MUHUMAJIBHOTO YHCJIa YacOB, OTBOJUMBIX Ha HMX M3y4Y€HHUE, OIMpPENEJICHHEM OCHOBHBIX BHJOB y4eOHOI
JEeSITeNbHOCTH IIKOJIbHUKOB; PEKOMEH/IAIIMHU TI0 OCHAIIIEHUIO yUeOHOT0 Mpolecca.

BocnurarenbHblii noteHUMANI npeaMera « EcrectBozHaHue»

VYuebnsii penmer «EcTecTBO3HaHME» HM3y4aeTcs Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs B
KayecTBe 00s13aTEIbHOTO IIpeaMeTa B 5-6-X Kiaccax.

Peanu3zanusi BOCHUTATENBLHOTO TIOTEHIMAIA YPOKOB mpeamera «EcrectBo3HaHue» (ypouHOM
NESATEILHOCTH, AayAWTOPHBIX 3aHATHH B paMKax MaKCHMaJIbHO JIOMYCTUMOW y4YeOHOW HArpy3KH)
pelyCMaTpUBAET:

—(GopMUpPOBaHHE Yy OOYYAIOIIUXCS POCCUUCKUX TPAJAULIHUOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U
COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHHWCKOTO WCTOPHYSCKOTO CO3HAHHWS Ha OCHOBE HMCTOPUYECKOTO
MPOCBEIICHHS; TOAOOP COOTBETCTBYIOIIETO COJIEPKAHUS YPOKOB, 33JaHUN, BCIOMOTaTeIbHBIX MaTEePHAIIOB,
poOJIEeMHBIX CUTYalui 7151 00CYKICHUH;

—JeMOHCTpaIusl 00y4yaronuMcs IPUMEPOB OTBETCTBEHHOI'O, TPAKJAHCKOTO MOBEIEHUS, MPOSIBICHUS
YEeNIOBEKOM00UsT M JT0OpOCEepACUHOCTH, 4Yepe3 MOoA0Op COOTBETCTBYIOIIMX MPOOJIEMHBIX CUTYallUd s
00CyXKIeHMUS;

—IpUBJICYCHHE BHUMAHUS O0ydYarOIUXCs K EHHOCTHOMY acleKTy M3y4YaeMbIX SIBICHUI U COOBITHIA,
WHUIITUPOBAHUE 00CYXKICHUH, BEICKa3bIBAaHUI CBOETO0 MHEHUS, BBIPAOOTKU CBOETO TUYHOCTHOT'O OTHOIICHHS
K U3Y9aeMbIM COOBITHSIM, SIBJICHHSIM, JIHIIAM;

—TIpPUMEHEHHWE MHTEPAKTUBHBIX (GopM yueOHOW paboThl - HMHTEIEKTYyalbHBIX, CTUMYJIHUPYIOMIUX
MO3HABATEIILHYI0 MOTHBAIIMIO, HTPOBBIX METOJUK, TUCKYCCHUH, MAFOIIUX BO3MOKHOCTH MPUOOPECTH OIBIT
BEJICHHSI KOHCTPYKTHBHOTO JIAJIOTa; TPYIIIOBOM PadOThI, KOTOpPAsk yUYUT CTPOUTH OTHOIICHUS U JICHCTBOBATH
B KOMaH/ie, ClIOCOOCTBYET PA3BUTHUIO KPUTUYECKOTO MBIIIICHUS;

—100YXACHUE 00yYarOIIMXCs COOJII0AaTh HOPMBI TIOBEACHUS, IIpaBuja OOIICHUS CO CBEPCTHHKAMHU U
MearornIecKUMi  pabOTHUKaMH, COOTBETCTBYIOIIME VKJIaay o0OmeoOpa3oBaTelbHOM  OpTraHW3aIlvH,
YCTaHOBJICHHE U MOAJEPKKY T0OpOoKenaTeabHoi aTMocheps;

—OpraHm3arisi HACTaBHUYECTBA MOTHBUPOBAHHBIX W  JPYJUPOBAHHBIX OOYYAIOIIUXCS  HAJ
HEYCIEBAIOIIMMU OJHOKIACCHUKAMU, B TOM 4YHCIIE C OCOOBIMH OOpa3oBaTENbHBIMH MOTPEOHOCTIAMH,
JAIOIIET0 00YYarOIIUMCS COIIMATbHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3aMMHON TTOMOIIIH;

—WHUIMUPOBAHUE U TIOJICPKKA HUCCIICIOBATEILCKON JESITETLHOCTA O0YJArOIIUXCS, TUIAHUPOBAHHUE H
BBIMIOJTHEHNE UHIUBUAYATbHBIX U IPYIIOBBIX IPOEKTOB BOCIUTATEILHOM HAIIPABIEHHOCTH.

Mecto npeamMera B y‘leﬁHOM IJIaHe

Kypc paccuntan Ha 34 yuebHbIX Yaca B 6 kiacce mo 1 yueOHOMY yacy B Henento (TporneaeBTUYECKUI
Kypc xumuH). B cooTBeTcTBUM ¢ yueOHBIM IUIaHOM Kypcy «BBeneHHe B €cTeCTBEHHO-Hay4YHbIE IIPEIMETHI.
EctectBO3HaHME» mpeamiecTByeT Kype «OKpyKarouuid MUP», BKIIFOYAIOIINN HEKOTOPHIE 3HAHMS U3 00IacTH
bu3MKKM, XUMHH, acTpPOHOMHUU. B cBOO ouepelns, coiepxaHue Kypca «BBeneHHe B €CTECTBEHHO-HAYYHBIE
MpEaAMCTHI. ECTGCTBO?;HaHI/IC», ABJIISACH NPONCACBTUYCCKUM, CIIYKUT OCHOBOM I TOCJIICAYIOICTO U3YUYCHUA
Kypca XMMHUH B OCHOBHOM HIKOJIE.

Pe3yJII>TaTI)I 0CBOCHHUA Kypca



JINYHOCTHBIMM pe3yJbTaTaMH M3yueHUs Kypca «BBeneHue B €CTECTBEHHO-HAYYHbBIE IPEIMETHI.
EcrecTBO3HaHUE) SIBISIOTCS:

- pa3BUTHE [IO3HABATENIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN yJaluxcs;

- (hopMupoBaHNEe MOTUBAIIMH K U3YUECHHUIO B JalbHEUIIIEM XUMUH;

- BOCIHMTAHHWE OTBETCTBEHHOI'O OTHOLIEHHS K TMPUPOAE, OCO3HAHHUE HEOOXOAMMOCTH 3alUThI
OKpY>Kalollle Cpeibl;

- (hopMupoBaHKE TMYHOCTHOT'O OTHOILIECHUS JIPYT K JAPYTY, K YUUTEIIO.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMU U3YUYEHHUS Kypca SBIISIOTCA:

- OCBOCHHME IPUEMOB MCCIIEJOBATEIBLCKON AEATEIbHOCTH (COCTAaBIEHHE IIJIaHA, MHCIOJIb30BaHUE
npu6opoB, GOPMYIHPOBKA BEIBOJOB U T.I1.);

- (hopMupoBaHHEe TPHUEMOB padOTHI ¢ HH(POpPMALIHEH, TPEACTABICHHON B pa3nu4HON (popme (TabiuIbI,
rpaduKu, pUCYHKH H T.J.), Ha pa3iuyHbIX HOcuTelsx (kauru, UaTepHer, CD, mepuoamueckue M3gaHus u
T.1.);

- pa3BUTHE KOMMYHHMKAaTHUBHBIX YMEHUH U OBJAJEHUE OINBITOM MEXJIMYHOCTHON KOMMYHUKAaLUU
(BeneHue IMCKyccuu, paboTa B rpyINax, BHICTYIIJICHHE C COOOIIEHUSIMH U T.11.).

IIpeaMeTHbIMH pe3ynpTaTaMu HM3yuyeHHMsI Kypca «BBeneHHe B eCTECTBEHHO-HAy4YHBIE IPEIMETBHI.
EcTtecTBO3HAaHUE» SABISAIOTCS:

- OCBO€HHE 0a30BbIX E€CTECTBEHHO-HAYUYHBIX 3HAHHUM, HEOOXOAMMBIX Ul JabHEHIIEro H3Yy4YEeHUs
CHCTEMAaTUYECKHX KypCOB €CTECTBEHHBIX HaYK;

- (hopMupoBaHHE HIEMEHTAPHBIX UCCIEIOBATEIbCKIUX YMEHUH;

- IPUMEHEHHE MOJYYEHHbIX 3HAHUN U YMEHUH 11 PeLIeHHs MPAaKTUYECKUX 3a/1a4.



Conep:xxanue Kypca
Xumuueckue siBjieHus (8 1)

XUMHUECKHE peaklud Kak IMpolecchl O00pa3oBaHUS OJHUX BEUIECTB U3 Jpyrux. llpu3Haku
XUMHAYECKUX SBJIIEHUN U YCII0BUSA HUX MPOTCKAHUA. OO0ObscHEHHE MPOTCKAHUA XUMHNUYCCKUX peamnﬁ C
MOJICKYJISIPHOM TOYKU 3peHus. Pacmam BermecTB U MOJIEKYJT Ha aTOMBI MJIM HMOHBI, 00pa30BaHUE U3 HUX HOBBIX
BerecTB. CoXxpaHEeHHe MAacChl BEIECTB B XUMUYECKUX PEAKITHSIX.

3HAKM XUMHUYECKHUX 3JIEMEHTOB, XUMHUECKUEe (GOpMyJibl. YpaBHEHUS XUMUYECKUX peakiuil. Peakiuun
COCTMHEHHMS U pazyioxkeHus. CocTaBlieHHE ypaBHEHUN PEaKIUi COSTMHCHUS U PA3JIOKEHUS.

JlaGopaTopHbIe PabOTELI M ONBITHI
Ha6mronenue hpu3nveckux 1 XUMUYECKUX SBIICHUM.
HarpeBanue mopoIikoB »xelne3a u cepbl B MPoOUpKe.
Paznoxenne Majgaxura.

BemecrBa B npupopae. Ilonsitue 0 Kjaccax HEOPraHMYECKUX M OPraHUYecKuX BemecTs (15 )

Oxcuapl Kak CIIOKHBIE BEIIECTBA, COCTOSIIIME U3 JIByX XMMHUYECKHX AJIEMEHTOB, OJUH M3 KOTOPBIX
kuciaopon. Ilpumepsl Hambosnee pacHpOCTpaHEHHBIX OKCHUIOB, WX pACIpPOCTPaHEHHWE B MPHUPOAE U
UCII0JIb30BaHNUE.

Kucnorsl. OCHOBHBIE CBEIEHHS O KHCIOTax, MPUMEpPhl HamboJiee PaCHPOCTPAHEHHBIX KHUCIIOT.
Hcnonp3oBaHue KUCIOT B X034icTBE U ObITY. [IpaBuina oOpaienus ¢ kucioramu. Pacno3HaBanue KUcioT.

OcnoBanus. OOmue cBeleHUs 00 OCHOBAHMSX, PACTBOPUMBIE OCHOBAHMSI — LIENIOYH; U3BECTKOBAS
BOJa, TaiieHas u3BecTh. [[puMeHeHHe OCHOBAaHUN B HApOJHOM XO03sicTBe, ObITy. IlpaBuna oOparienus c
OCHOBaHMSIMH. PacriozHaBaHue OCHOBaHUi. Peakius HelTpanu3anum.

WNupukatopsl. [IpuponHbie HHOAMKATOPHI.

Conu Kak CJIOXHBIE BEIIECTBA, B COCTaB KOTOPBHIX BXOIAT MOHBI METAJIJIOB U KUCJIOTHBIX OCTAaTKOB.
[Ipumepsl conel, pacripocTpaHeHue ux B npupojie. CBONCTBA U MPUMEHEHUE psiJia COJIei: TOBapeHHOM! COIy,
COJIBI, MEHOI'O KyII0poca u JIp.

benku, Xupbl M yIiIeBOAbl KaK BAa)KHEHINME IUTATENIbHbIE BEIECTBA JJIs OpraHM3Ma YeJOBeKa.
PacriozHaBaHne HEKOTOpBIX OENKOB, JKUPOB, yrieBoaoB. llpuponusiii raz u HedTh. llponcxoxinenue
IPUPOJHOIO Ta3za, He(TH, yIiid Kak IPOAYKTOB THUEHMS pa3IMYHbIX OPraHUYECKUX OCTATKOB 0e3 jocTyna
BO3AyXa npHu Oonblinx JaBieHusx. Hambonee BaxHble MecTopokieHus Hedtu M raza B Poccum, ux
3HaU€HUE KAaK HCTOYHUKOB TIOJYYEHHUS pa3IMYHbIX BUJOB TOIJIMBA M KaK BAXHEWILIETO CHIPbS IS
XMMHUYECKON IPOMBIIUICHHOCTH.

JlaGopaTopHbie pabOTHI U OMBITHI
JlelicTBHE KMCIOT U OCHOBaHWI HA HHAUKATOPHI.

YesioBek u npupoaa (11 4)

Uctounuku sHepruu. Pa3nuyHble BHUIBI MCTOYHHWKOB SHEPTUU: COJIHEYHAs] DHEPrusi, MUHEpPAIbHOE
TOIJIMBO, sZiepHOE Toprouee. BocruiameHsiemble HWCTOYHUKM SHepruu. [luiieBapeHune Kak Ipolecc
BOCIIOJIHEHUS SHEPTUU YEJIOBEKOM. 3HAUEHUE COJTHEUHOM dHEPIruu AJIs )KU3HU Ha 3eMiIe.

Boiparompecss ecTecTBOMCHBITATENM, HMX pOJIb B CO3JaHUM OCHOB ecTecTBO3HaHMs. (OCHOBHbBIE
HalpaBJIEHUs] COBPEMEHHBIX HAyUHBIX UCCIIEOBAaHUN B 00JIaCTH XUMHUH.

Heo6xomumMocTh co31aHusI HCKYCCTBEHHBIX MaTepHaioB. IIpumMepsl HCKYCCTBEHHBIX MaTEpUAIOB U MX
UCIIOJIb30BaHUE: KepaMKKa, (eppUThl, CBEPXIIPOYHBIE CIIJIaBbl, UCKYCCTBEHHBIE ajIMa3bl, KUIKUE KPUCTAIIIbI
T. 1. CBeleHust 0 crnoco0ax BbIpalllMBaHUSI UCKYCCTBEHHBIX KpUCTaIOB. MHCTpyKLMs MO BBIpALMBAHHIO
kpucramia. [lomumepst. [loausTuieH, NOAMXIOPBUHIII, TOTUCTUPOI U APYTHE MIacTMaccel. HatypanbHble U
XUMHUYECKHE BOJIOKHA. lcronb3oBaHue 3THX MarepuasioB B OblTy. Kayuyk u pesuna. PacnosnaBanue
IPUPOJHBIX U XUMUYECKUX BOJIOKOH. Kaydyk, ero cBoiictBa u noiydenue. Bynkanuzamus kaydyka, pe3nHa
U 300HUT.

3arpsisHeHuE OKpy»Karomei cpeabl. OCHOBHBIE (haKTOPBI BPEIHOTO BIUSHHS JIEATEILHOCTH YEIOBEKa
Ha OKpYXalIlyl cpeay. OKOJOrM4ecKkue KaTacTpo(bl, BOCHHblE JeiicTBUs. BpenHbsle BBIOPOCH
npou3BojacTBa. HeoOXoIuMOCTh KOHTpOJI 3a COCTOSSHMEM aTrMoc(epbl M OCHOBHBIE CIIOCOOBI €ro
ocymectBieHus. Heobxoaumocts OoppOBI ¢ 3arpsi3HEHHEM OKpyskaromiei cpensl. HeobxomumocThb
SKOHOMHMH TMPUPOJIHBIX PECYPCOB M HCMOJIb30BaHUS HOBOM TexHosoruu. OOCYKIEHHE 3KOJOTHYECKOTO



COCTOsIHMA B IIKOJIC U HA TCPPUTOpPUH, HpHJIGI‘&IOL[ICfI Kk Heii. CocraBiieHHe ILIaHA KOHKPCTHBIX HCJI IO
037I0POBJIEHHUIO SKOJIOIMYECKON 00CTaHOBKH, KOTOPHIE MOT'YT OBITh BBITIOJHEHBI BO BPEMsI JIETHEHN MIKOJIBHOM
npakTuku. CoBpeMeHHasi HayKa U IPOU3BOJICTBO.

CpenctBa cBsi3u. 3HaHMsI, UX POJIb B )KU3HHU YellOBeKa U oOmiecTBa. Kak J1to11 MO3HAIOT OKPYKAIOIINN
MUp (HaykKa BuYepa, CErOAHs, 3aBTpa). YMPaBICHHUE IMPOU3BOJCTBOM: POJb ABTOMATHUKH, IJICKTPOHHKH.
Kommprorepuzanus mpons3BoacTsa. PoOOTHLI.

CpenctBa cBsi3u U nepenada uHpopmanuu: TenedoH, paguocBs3b, TEIECBUICHHE.

JlaGoparopHble pabOTHL U OIIBITHI
Pacno3naBanue NpuUpOTHBIX M XUMUYECKHX BOJIOKOH.




IloypouHo-TeMaTHYeCKOE JIAHUPOBAHUE
(34 yaca B roj, 1 yac B HeeJ110)

Tema u HoMep Coaepixkanue ypoka IInanupyembie IInanupyemsbie
ypoxa pe3yabTaThl 00y4eHHsl | pe3yabTaThl 00y4eHHs!
IIpeamerHsbie JIMYHOCTHBIE,
MeTanpe/MeTHbIe
Xumudeckue sijieHus (8 1)
1. Xumnueckue XuMuueckue peakunn kak | Ompenensats kuByro U | PeryjasitTuBHbie
SBJICHUS IIPOLIECCHI o0Opa3oBaHMsl | HEXKUBYIO. OO0bscuaTh | 1. CamoCTOSTENBHO

OJTHUX BEILECTB U3 APYTUX. | SIBJICHUS HIPUPOJBL. | OOHAPYKUBATh U

JlaGopatopHsle ONbITHL: | XapaKkTepu30BaTh (dbopmyarpoBaTh

Habnronenne ¢Qu3nyeckux | BIMSHUE dYeJIOBEKa Ha | ydeOHyIo mpoliemy,

Y XMMHYECKUX SBJICHUU. IPUPOAY. OINIPEAEIATH 1IEIIb
2.IlpuzHaku [Ipusnaku xumuueckux | PopMynnpoBarhb U | yueOHOMH AeATeIbHOCTH.
XMMHUYECKHX PEaKLUi | SBICHUA W YCJOBUS WX | ONpeAessaTh xumudeckue | 2. CaMOCTOATENBHO

IIPOTEKAHUS. SBJICHUSI ~HAa  OCHOBE | aHAJIM3UPOBAThH YCIOBUS

JleMoHcTpanuu. JEMOHCTPALIAMN. JOCTHKECHMS LIEJIU Ha

Brinenenne temna u csera | [lonnmars OTIIUYHE | OCHOBE paHee

IpU  pEeakUuu TOpeHus, | pusnueckux U | IOJyYEHHBIX 3HAHUU.

o0pazoBaHHe ocaJxka,
W3MEHECHUE I[BETa  IpHU
B3aUMOJICHCTBUM JKe€Jie3a C
pacTBOpOM MEIHOI0
KyImopoca, BBIJICJICHHE Ta3a
B pEaKiuu  COObl  C
KHUCJIOTOM

XUMHUYECKHUX SIBICHUH.

Ilo3HaBaTeNbHbIE

1. AHanu3upoBaTh,
CpPaBHMBATb, IPUMEHSITh
IIOJIyYEeHHBIE paHee
3HaHUS
KoMMyHHKaTHBHBIE

1. Yuutscs
OpPraHU30BBIBATH U
IUTaHUPOBATh yueOHOe
COTPYAHUYECTBO C

YUUTEIEM U
CBEPCTHUKAMH.
JInyHOCTHBIE
1. ®dopmupoBaTh
I103HABaTEJIbHbBIE
WHTEPECHI,
VHTEIJICKTYaIbHbIE U
TBOPUYECKUE
CIOCOOHOCTH.
3.3akoH coxpaHeHus | OObsicHeHne  mporekaHus | M3yuutrs mnpaBun  Th, | PeryasiTuBHble
MacChbl XUMHUYECKMX  PEAKIUM  C | UCIIOJIB3YsI pucyHk# | 1. IlnanupoBats
MOJIEKYJISIPHOM TOUKM | yyeOHMKa, IUIaKaTbl M | TEKYILylO paboTy;
3peHus. Pacnan BemiecTB W | JONOJIHUTEIbHBIN HalleJIMBaTh ce0s Ha
MOJIEKYJ] Ha aTOMbl WU | WUIIOCTPaTUBHBIN BBIIIOJIHEHUE
HOHBI, 00pa30BaHME U3 HUX | MaTepual. ITOCTaBJICHHOM 3aa4H.
HOBBIX Bemects. | [lonnmare cmbicn 3akoHa | Ilo3HaBaTenbHbIE
CoxpaHeHue Macchl BEIIECTB | COXpaHEHUs Mmaccsl | 1. Mcnonb3oBath
B XUMHMYECKUX PEAKLUX. BEIECTB. TOTOBBIE
Jdemoncrpaiu. OmnbIThl UH(POPMALIMOHHBIE
Becamu. 1.Ha opHol ware MOJICJIM, OLICHUBATh UX
BECOB  PAacHOJIOXKEHbl JIBa COOTBETCTBUE

cocyia C  pacTBOpamu
xjopuzia 6apust M cyibdara
HATpHs. PactBOpsI

CMEIINBAIOTCA. Tlocne

pealbHOMY OOBEKTY U
LEJISIM MOACITUPOBAHHUS.
2. Bectu nouck u
BBIJICJICHUE




MPOBEJICHUSI  XUMHUYECKON Heo0X0 MO
peakMu  Macca  BEIIECTB nHpopmanuu,
COXpaHseTCsl, pABHOBECUE HE NPUMEHSATHh METObI
HapymeHo. 2. Ha opHo#t MH(POPMALIMOHHOTO
yaime  BECOB  HAXOIUTCA TOHMCKA.
cBeva. [lo mepe ropenust ee KoMMyHHKATHBHBIE
Macca  yMEHbIaeTcs  — 1. Ymets
paBHOBecHE BECOB apryMEHTHPOBATh CBOIO
HapyIIAeTCsl. TOUYKY 3PEHHS C
MOMOIIBIO (DaKTOB U
JOTIOJTHUTEIBHBIX
CBEJCHUN.
JINYHOCTHBIE
1. Hcnonws3oBaTh cBOHU
WHTEpPEChl JyIsi BBIOOpA
VHIUBUyaJIbHON
o0pa3oBaTenbHOM
TPaeKTOPUH,
MMOTEHIIMAIBLHOMN
Oynymiei mpodeccun u
COOTBETCTBYIOILIETO
poGHUIHLHOTO
00pa3oBaHMs.
4.YpaBHeHUs [ToBTOpEHME 3HakoB | [IpumeHsTH 3HaHue | PeryJsiTUBHbIE
XUMUYECKUX PEAKIUN | XUMUYECKUX  3JIEMEHTOB, | 3aKOHA coxpaneHnus | 1. CamocTosiTenbHO
dhopmyL. YpaBHeHUS | Macchl JJIsi PAacCTaHOBKH | (hOPMYJIUPOBATH
XUMHUYECKUX PEAKIUN K03 (HULHEHTOB B | IO3HABATEJIbHYIO €D,
YPAaBHEHUAX XMMHYECKHUX | IIPEIBOCXUIIATH
peakiuil. pe3yabTaT U YpOBEHb
5.Peaknun Peakuuu coenuHenuss u | OnpenensiTsb THUIIBI | YCBOCHHS.
COEIMHEHUS U pa3oKeHHUs. peakiuii coeqauHenus u | Ilo3HaBaTeJabHbIE
paziioxKeHus JleMoHCTpanuu. paznoKeHus, 1. BHocuth
Paznoxxenue MIEPEKUCH | paCcCTaBIIATh HEOOXOINMBIE
BOZOpO/A, ropeHue | KO3QpPUIUEHTHI B | IONIOJIHEHUS U
BOJIOpPOAA B  KHUCJIOPOJE, | YPAaBHEHHS] XUMHUYECKUX | KOPPEKTHUBHI B IIJIaH U
B3alMOJCUCTBHE OKCHJIa | PEaKIUH. CI1oco0 JIeNCTBUS B
KaJIBLIMSL C BOJIOM CIIy4ae pacxoKICHHs
6. CocraBieHune CocraBnenne  ypaBHeHu#l | Onpenenarsb THUIIBI | OKUAAEMOT0 pe3ysbTara
YpPaBHEHUU pEaKIUi | peakluil COeAMHEHHUS. peakuui COeIMHEHNs, | ICUCTBHUSA U €T0
COCJIMHCHUS JlaGopaTopHbIE ONBITEL. | COCTaBJIATh ypaBHEHHS | PCATILHOIO IIPOAYKTA.
HarpeBanue MOPOIIKOB | XUMHYECKHUX peakiuii | KoMMyHHKAaTHBHbIE
JKelle3a U Cephl B IPOOUPKE | COCTUHEHHUS. 1. [TnaaupoBaTh yueOHOE

COTPYJIHUYECTBO C
yUUTEIEM U
CBEPCTHUKAMH,
onpeaensiTe GQyHKIUU
Y4aCTHUKOB U CIIOCOOBI
B3aUMOJICUCTBUS.
JIMYHOCTHbIE

1. dopmMupoBaTh
LIEHHOCTHBIE OTHOIICHUS
JpyT K Ipyry, K y4eHHUIO,
K aBTOpaMm OTKpPBITHH U
M300peTeHuH, K
pe3yibTaTaM 00y4CHHS.




7.CocraBienue
YpPaBHEHUU peaKuuil
pa3NoXKEeHHs

CocraBiieHne  ypaBHEHUU
peaKuuii pa3ioKEeHHUS.
JlaGopaTopHble OMBITHI:
Paznoxenue mamaxura

Ornpenendrsb THIIBI
peakuMii  pas3noKeHus,
COCTaBJISITH  ypaBHEHUS
XUMHUYECKUX peaxuuii
pa3oKEeHMS.

PerviasiTuBHbIE:

1. OcymiecTBasTh
MO3HABATEIIbHYIO
pednexcuro B
OTHOIIICHUH ACHUCTBUH MO
pelieHuto y4eOHbIX U
[MO3HABATEIIbHBIX 3a7ad4.

Ilo3HaBaTeIbHbIE:

1. OOBACHATH ABJICHHS,
MPOIIECCHI, CBSA3U U
OTHOIIICHHS,
BBISIBJISIEMBIC B XOJIC
HCCIICIOBAHUS.

2. DopMupoBaThH
yMeHus1 6€3011acHOTO U
3¢ (eKTUBHOTO
HCTIOJIb30BAHUS
1a00paTOpHOTO
000pyI0BaHUSI.
KoMMVYHHKATHBHBIE:
1. YcranasmuBath u
CpPaBHUBATH Pa3HbBIC
TOYKH 3pEHUS, TIPEKJIC
4eM MPUHUMATh
pEIICHHS U JIeTIaTh
BBIOOD.

JIMYHOCTHBIE:

1. TlpumensTh
MOJIy4EeHHbIC 3HAHUSI B
TTOBCEAHEBHOM KH3HU.
2. ®opMHUpPOBaThH
WHTEpEC K U3y4aeMbIM
00J1acTsSIM 3HAHUS U
BHUJAM JCSATCIHHOCTH.

8.KonTponbHas

KonrponbHast pabora 110

pabora Mo  Teme | TeMe «XuMHYeCcKue

«XumMHueckue SIBJICHUS)

SIBIICHUSD

BemecrBa B npuposne. IlonsiTue 0 Kj1accax HeOPraHMYeCKMX U OpraHuveckKux seuiects (15 1)

9(1).Okcumpr Okcuapl  Kak  cioxHble | DOopMyIMpOBaTh u | PeryiasiTuBHble:
BEILIECTBA, COCTOSLIME W3 | ONPEACIATh nonsartue | 1. BeiOupats Haubosee
TIBYX XUMHYECKUX | OKCHJIBI KaK CIIOKHBIE | 3()()EeKTUBHBIE CIIOCOOBI
3JIEMEHTOB, OJIMH u3 | BemectBa.  Onpenenars | penieHus 3a/1ad B
KOTOPBIX KUCIOPO. o bopmynam U | 3aBUCUMOCTH OT
JleMoHcTpauuu. [Toxa3 | Ha3BaHUSAM OKCH/IBI. KOHKPETHBIX YCJIOBUH.
HauboJee Ilo3HaBaTebHbIE:
pacnpocTpaHEHHbIX 1. OcyuiecTBAsATh aHANIH3
OKCH/JIOB, KOJUIEKLUH 00BEKTOB C BBIJICIICHUEM
00pa310B rOPHBIX MOPO/I. CYIIIECTBEHHBIX U

10(2).Ilpumenenue u | [Ipumepsr HauOoznee | OOBACHAT, MPUMEHEHHUE | HECYIIECTBEHHBIX

pacrnpocTpaHeHue pacnpocTpaHEHHBIX U pacmupoCTPaHEHHOCTH | IPHU3HAKOB/

OKCHJIOB B IIPUPOJIE OKCH/IOB, UX | OKCHJIOB B MPUPOJE U UX | aHAIM3UPOBATh,
pacrnpocTpaHeHHe B | HCIIOJIb30BAHUE. CpPaBHHBATbh,
MIPUPOJE U UCTOIb30BAHUE. KJ1accu(puIUpoBaTh U
Hdemoncrpauuu.  Craiisl 000011aTh (PaKThl U




«OKcuap» WM TaONULBI SIBJICHUS.
«IIpnmenenne BEILIECTB- KoMMYHUKATUBHBIE:
OKCHJIOBY» 1.YuuThiBaTh pa3Hbie
MHEHUS U CTPEMSTCS K
KOOpJMHAIIUU
pa3IMYHBIX TO3ULUHI B
COTPY/IHUYECTBE.
2. AzmekBarHo,
OCO3HAHHO U
IIPOU3BOJIBHO CTPOUTH
peueBbIe BBICKa3bIBAHUS
B YCTHOM M MMCbMEHHOM
peun.
JIMYHOCTHBIE:
1. VYmerp cOOTHOCUTBH
CBOHU JNEUCTBUS c
IJIaHUPYEMBIMU
pe3yibTaramy,
OCYILIECTBIATH KOHTPOJIb
CBOEH JIEATEIBHOCTH B
mpouecce  JOCTHKEHUs
pe3yJibTaTa.
11(3). Kucnorst Kucnorsr. OcHoBHble | POpMYIUPOBATH u | PeryasituBHble
CBEICHUS O  KHUCIOTax, | ONPEeAesaTh nonstue | 1. CamocTosTeNnsHO
IIPUMEPBI HauboJiee | KUCIIOTa Kak CIOXHBbIE | (OPMYJINPOBATh
pacnpoCTpaHEHHBIX KUCIIOT. | BemecTBa.  ONpenensaTs | MO3HABATEIbHYIO LIETD,
o dbopmynam U | IPEIBOCXHINATH
HAa3BaHMIM KHCJIOTA. pe3yJIbTaT U YpOBEHb
12(4).I1paBuna Hcnons3zoBanue kucnor B | M3yuuts npaswi Th mpu | yCBOCHHUS.
oOpareHus C | Xo3siicTBe u ObITy. | pabore ¢  kucioramu, | Ilo3HaBaTeabHbIE
KHACJIOTaMHU. [IpaBuna  oOpamieHus C | UCIONB3Ys pucynku | 1. BHocuTh
Hexkotopsie cBoiicTBa | kucinoTamu. Pacro3HaBaHue | yueOHHMKA, IUIAKAaThl ¥ | HEOOXOIMMBbIE
KHCJIOT KHCJIOT. JIOTIOJIHUTEIbHBIN JIOTIOJIHEHHUS U
JleMoHCcTpanuy. WJUTIOCTPaTUBHBIN KOPPEKTHUBBHI B TUIaH U
PactBopeHue  kucinor B | mMarepual. crnoco0 JieiicTBus B
BoJe. Brirenenne tema | XapakTepu3oBaTh CIIy4ae pacxoKJICHUs
IIPM PAcCTBOPEHHMM KHCIOT. | CBOMCTBA KUCIIOT. OJKHUJAEMOT0 pe3yibTara
OOyrnuBanue Oymaru W JEUCTBUS U €r0
JTYYUHKU peaJIbHOTO IPOAYKTA.
KOHLEHTPUPOBAHHON KoMMyHUKATHBHbIE
CEpHOI KHCJIOTOM. 1. IlnanupoBats yueOHOE
[evictBue COZBI Ha COTPYAHUYECTBO C
KHCTIOTY. YUUTEEM U
13(5).OcnoBanus OcHoBanus. OO6mue | ®opMynupoBaTh U | CBEpCTHHKAMH,
CBeZICHUST 00 OCHOBAHHUSX, | ONPEACTATH HOHATHE | ONPENETATh QYHKLIUH
pacTBOPHMbIE OCHOBAHHUSI — | OCHOBAHHE KaK CIIOKHOE | YYACTHHKOB M CIIOCOOBI
IIEJI0YH; M3BECTKOBAst BOJA, | BemecTBo.  OmnpenensTs | B3aUMOJICHCTBUS.
rameHast U3BeCTb. mno bopmynam u | JIMYHOCTHBIE
Ha3BaHUSM OCHOBAHUSI. 1. dopmupoBaTh

LIEHHOCTHBIE OTHOLLIEHUS
JpyT K Ipyry, K y4CHHIO,
K aBTOpaM OTKPBITHMH H
H300pETCHUH, K
pe3ysabTaTtam o0ydeHusl.

14(6).ITpaBuiia

[IpyuMeHeHrne OCHOBaHHMI B

N3yunts npasusn Th npu

PeryjasTuBHbIE




oOparieHus ¢
OCHOBAHMSIMU.
Heitrpanuzanus
KHUCJIOT U mieJouei

HapOJIHOM XO034MCTBE,
obITy. [IpaBuna oOparmieHus
c OCHOBaHUSIMU.
Pacno3znaBanne ocHOBaHUM.
Peaknus HeliTpanu3anuu.
JleMoHcTpanum.
Beigenenne  rTemna  npu
pacTBOpEeHUN LIETOYECH.
Heittpanuzanuss KAciIoT u
OCHOBAaHUUI

paboTe C  mIeNIOYaAMH,
WCTIONB3YS pUCYHKH
y4yeOHHMKa, TMJIakaThl U
JOIIOIHUTENbHBIN
WUTIOCTPATUBHBIN
Marepuail.
Xapakrepu3oBaTh

CBOMCTBA IIEJI0YEN.

1. CamocToATENBHO
oOHapyXHUBaTh U
(hopmynupoBaTh
yueOHy1o mpoliemy,
OTIPEIEISATH 1ETh
y4eOHOM eI TeTbHOCTH.
2. CaMOCTOATENBHO
aHAJIM3UPOBATH YCIOBHS
JOCTIDKEHHSI LIS Ha
OCHOBE yuéTa

15(7).Munukaropst Nupukaropsl.  Ilpupoansie | @opMyIMpOBaTh NOHATUE | BHIACICHHBIX YUUTEICM
WHJIUKATOPBI WHJIUKATOPBI. OPHUEHTHUPOB JCHUCTBHUS B
OmnpenensaTh ¢ MOMOIIBI0 | HOBOM yueOHOM
WH]JIUKaTOPOB cpeny | Marepuaie.
pacTBopa. Ilo3HaBaTeJbHbIE
16(8).JJabopatopnas | JlaboparopHas paGora | U3yuurs npasun Th npu | 1. AHanusupoBars,
pabora «/leiicTBue «JlencTBue KHUCJIOT U | pabote C mIeIoYaMu | | CPAaBHUBATh,
KHUCJIOT U OCHOBaHUW | OCHOBaHUM Ha | KHCIIOTaMH. KJIaCCU()UIIMPOBATh M
Ha UHJUKATOPbI» WHJIUKaTOPbD) Xapakrepu3oBarh cpeay | 0000maTh GakTel n
pacTBopa C IOMOUIbIO | SIBJICHHUS.
WH]JIMKaTOPOB. 2. Ctpoutb
17(9).Conu Comn KaK clokHble | DOpMyIHPOBATH U | JIOTHYECKOE
BEIIICCTBA, B COCTaB | OIIPEIECIIATH oHATHE | PACCYXXICHUC,
KOTOPBIX  BXOISIT  HMOHBI | COJIb KakK CJI0KHO€ | BKIIOYAIOMECC
METAJUIOB M KUCJIOTHBIX | BEIIECTBO. Onpenensm; YCTaHOBJICHUEC
OCTaTKOB. 1o dbopmynam U | IPUYIHHHO-
Hemonctpanuu. OOpa3isl | HA3BAHUSAM COJIH. CIEACTBEHHBIX
coJien CBS3EH.

3. [Ipeobpa3oBbIBaTH
UHPOPMALIUIO U3
OJIHOTO BHJIA B IPYTOil
(TabnuIly B TEKCT U
np.).
KoMMVYHHKATHBHbIE
1. CamocTOSATENHHO
OpPTraHU30BBIBATH
ydeOHoe
B3aMMOJICHCTBHE B
rpynne (onpeaensiTb
o0I11HeE 1IeNH,
pacripenesTh POy,
JIOTOBApUBATHCS APYT C
JIPYTrOM | T.11.).

2. AeKkBaTHO
WCIONBb30BATh peYb IS
TJTAHUPOBAHUS u
peryysiuuu CBOEH
JESITENbHOCTH, JUTSt
perieHus Ppa3IUYHBIX
KOMMYHHUKATHUBHBIX
3aza4.

JIMYHOCTHbIE

1. BeicTpauBath
COOCTBEHHOE I1EJIOCTHOE
MHPOBO33PEHHUE:




OCO3HAaBaTh NOTPEOHOCTh
U T'OTOBHOCTH K
caMo000pazoBaHMIO, B
TOM YHCJIC U B paMKax

CaMOCTOSTEILHOMI
JIEATEIILHOCTH BHE
LIKOJIBIL.

2. [TposiBnsATH
TOTOBHOCTD u
CIIOCOOHOCTh K
BEITTOJTHEHHIO
MOpaJIbHBIX  HOPM B

OTHOIICHUU B3POCIBIX U
CBGpCTHI/IKOB B IIKOJIC,
JIOMa, BO BHEYYEOHBIX
BHIAX JEATEIHHOCTH.

18(10).HekoTtopsie
CBOMCTBA COJICH.
[Ipumenenue conen

[Ipumepst coJIel,
pacnpocTpaHE€HHEe HUX B
npupone.  CpoiictBa U
NPUMEHEHUE PAa COJICH:
MOBAPEHHOM COJH, COJIbI,
MEJHOTO Kynopoca H Jip.
Hemoncrpanuu. Tabmums! 1
CIai/Ibl, pacCcKa3bIBAIOLIUE
0 MPUMEHEHUH COJIEN

N3yuuts HEKOTOPHIE
CBOICTBA COJIEH.

Ornpenenarsb u
3aMUChIBaTh hopmybI
COJIEH. Nmets
MpEeACTABIICHHE 0

IIPUMEHEHHH COJIEM.

19(11).benku, xupb
U YIJIEBOJIbI

benku, XUpbl U YTIEBOABI
KakK BaKHEHIIIHE
NUTaTEJIbHbIE BEIIECTBA JJIS
opraHuszma yeJIoBeKa.
Hemonctpanuu.  OOpa3is
MPOJYKTOBBIX YIIAaKOBOK, HA
KOTOPBIX yKa3aHO
colep)kaHUE B TMPOJYKTAx
0eNKOoB, KHPOB u
YTJIEBOJIOB

N3yuuts o0pasisl
OCIIKOB, KUPOB u
YTIIEBOJIOB Kak
Ba)XHEHIINE

MUTaTeNbHbIE  BEIIECTBA

U OpraHn3Ma 4€JI0BCKaA.

PeryisiTuBHbIE

1. Boigensars u
OCO3HABAaTh TO, YTO YIKE
YCBOEHO U YTO €IlIe
MOJIIEKUT YCBOCHHUIO,
OCO3HAIOT KaueCTBO U
YPOBEHBb YCBOCHHUSI.

2. CTaBUThH y4eOHYIO
3a/1ayy Ha OCHOBE
COOTHECEHHUS TOTO, YTO
y>K€ U3BECTHO U
YCBOEHO, U TOTO, YTO
€eI11e HEM3BECTHO.
Ilo3HaBaTe/bHbIE

1. Tlouck u BbIIEICHHE
HEOOXOANUMOM
nH(pOpMaIuu;
MIPUMEHEHHUE METOJIOB
UH(POPMALIMOHHOTO
[IOMCKa, B TOM YHUCJIE C
MTOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB.
2. AHanu3upoBarb
00BEKT, BBIICIAS
CYIIIECTBCHHBIE U
HECYIIECTBEHHBIC
MPU3HAKU.
KoMMYHHUKATHBHBIE
1. Yuurscs
OpPraHU30BBIBATH U
IUTAHUPOBATh Y4eOHOE
COTPYJIHUYECTBO C
y4UTEIEM U
CBEPCTHHUKAMH.
JIMYHOCTHbIE

1. ®opmupoBath
MO3HABATEIbHBIE
WHTEPECHI,




HUHTCJUICKTYAJIbHBIC U

TBOpYECKHE
CIOCOOHOCTH.
20(12).J1aboparopnas | Pacno3naBanue HexoTopbix | M3yuuts npaBun Th npu | PeryasTtuBHble:
pabora OENKOB, JKUPOB, YIJICBOJIOB. | paboTe ¢ peakTtuBamH. | 1. BeiOupats u3
«Pacno3naBanue Pacrnio3HaBaTh HEKOTOpPHBIE | MPEINIOKEHHBIX U
Kpaxmaia, OCJIKM, XKHPBI, YTIIEBOJIBL. | CAMOCTOSITEIIHHO UCKATh
pacTUTEIbHBIX cpeAcTBa/pecypcesl A
KHUPOB, OEIIKa» pelieHus
21(13).IIpupoansrit IMpuponusii a3 u HedTh. | 3yduTh MPHPOAHBIA ra3 | 3a7auu/I0CTHKEHHS
ra3 1 HeTh [Ipoucxoxnenue 1 HETh. LEJIH.
npupogHoro rasa, Hedrtu, | Ompenenarts  3Hauenue | IlosHaBaTelbHbIE:
yTast KaK OpoayKTOB | mpupognoro  raza  u | 1. OObeauHATSH
THUEHUS pa3IMYHBIX | HEPTH JUISI JKU3HM Ha | IPEAMETHI U ABJICHHS B
OpPraHUYeCcKUX OCTAaTKOB 0e3 | 3emie. IpYMIIBI 110
JIOCTyna  BO3AyXa  IIpH OTIpeIeIEHHBIM
O0JIBIINX JABJICHUSIX. MpU3HAaKaM, CPaBHUBATb,
Haubonee Ba)KHbIE KIaccu(pUIPOBATh U
MECTOPOXKICHUS HePTH U 00001maTh (GaxTel 1
ra3a B Poccuun, ux 3sHaueHue SBIICHHUS.
KaK UCTOYHHMKOB IOJTy4EHHs KomMyHHKaTHBHBIE:
Pa3NIUYHBIX BHJIOB TOILINBA 1. ®opmynupoBath
M KaK BaKHEHUIIETO CHIPHS COOCTBEHHOE MHEHHUE U
IS XUMHUYECKOH HO3UILIHUIO,
MIPOMBIIIJICHHOCTH. apryMEHTHPOBATh U
Hemonctpanmu.  OOpa3ifsl KOOPIUHUPOBATH €€ C
HepTH U HePTEeNPOIYKTOB, HO3ULMSAMU TapTHEPOB B
MIPOAYKTOB COTPYAHUYECTBE MPH
HedrenepepaboTKH u BBIpabOTKE 00IIeTO
nepepadoTKu rasa. peleHus B COBMECTHOM
Tabmuue! mo xumuu g 10 JIEATEIbHOCTH.
KJ1acca JINYHOCTHBIE:
22(14).Ypok [ToBTOpEHMs MOHSATHUH, 1. [lorumate u
MOBTOPEHUS U | BHIIOJHEHUE 3aJaHui TpU MPUHUMATD
TIOJITOTOBKH K | TOATOTOBKE K KOHTPOJIHHOMN BO3MOXHOCTbH YeJIOBEKa

KOHTPOJILHOW pabote
mo Teme «BemecTBa B
npupoge. Ilonstue o
Kjaccax

HEOPraHUYECKUX U

pabote no teme «BemecTBa
B npupone. Ilonarue o
KJIaCCaX HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB»

OBITH CaMUM COOOM U
MPUHAMATD
CaMOCTOATCIIBHBIC
pEIICHHUS B CaMBIX
Pa3HbBIX COLUANBHBIX,

OpraHUYECKUX podecCHOHATBHBIX U
BEIIIECTB» JUYHOCTHBIX CUTYaIHsX.
23(15).KonutponpHasi | BeimonHeHne TUCHMEHHBIX
pabota 1o Teme 3a/IaHUM, BBITIOJTHCHUE
«BemiecTBa B MPAKTUYECKOTO 3aJaHusl B
npupoje. [londarue o | mapax 1O  IPOBEACHUIO
KJ1accax XUMHUYECKOTO
HEOPraHUYECKUX U JKCIIEPUMEHTA
OpraHUYECKUX
BELIECTB»
YenoBek u npupoaa (11 1)
24(1).UcTounuku Hcrounvku sHepruu. | XapakTepu3oBaTh PeryasTuBHbIE:
SHEPTUH Paznuunsie BHUJIbI | UICTOYHUKHU sHepruu. | 1. BeiOupars u3
HMCTOYHUKOB sHepruu: | OOBSACHATh  pa3jiMyHble | IPEUI0KEHHBIX U




COJHEUYHAs JHEprus,
MUHEPAITLHOE TOILTHBO,
sIIEpHOE roprouee.
Bocmamensemnie

HCTOYHUKHA SHEPTHUH.
[MumeBapenue kak mporece
BOCITOJIHEHUS SHEPTUU
YeJIOBEKOM. 3HaueHue
COJIHEUHON DHEPruu s
JKU3HH Ha 3emie.

JlemoHcTpauu. PasauuHbie
BUJBI TOIIMBA. Brlmeienue
KHCIIOpOJa 3eJICHBIMU
pacTCHUSIMH Ha CBETY

BUJBl DHEPrUUd U UX
3HAUECHHUE IUIA JKA3HA Ha
3emiie.

25(2).Hayka B xu3Hu
o01ecTBa

Brimaromuecs
€CTCCTBOMCIIBITATENIH,  HMX
poJib B CO3JaHUM OCHOB
ectecTBo3HaHNUSA. OCHOBHBIC
HaIpaBJICHUs COBPEMEHHBIX
Hay4YHBIX MCCIICIOBAaHUN B
00J1aCTH XMMUH.

Hmetp mpencraBieHue o
BBIJIAIOIINECS
€CTECTBOUCIBITATEH, WX
pOJTb B CO3JaHUM OCHOB
€CTECTBO3HAHUSI.
OcCHOBHBIE HaNpaBIIECHUS
COBPEMEHHBIX ~ HAay4YHBIX
UCCIIEJOBAaHUN B 00JacTH
XHMHHU.

26(3).Marepuansr
JUIsS COBPEMEHHOM
TEXHUKHU

HeoOxomnMoCTh CcO3maHus
HCKYCCTBEHHBIX
MaTepHUaJIOB. ITpumepst
HCKYCCTBEHHBIX
MaTEepUajIoB " ux
HCII0JIb30BAHUE: KEpaMHKa,
(beppuThl,  CBEPXIPOYHBIE
CIUIaBbl,  HMCKYCCTBEHHBIE
anMassl, KUIKUE
Kpuctayibsl T. 1. CBeneHus
0 crnocobax BbIpALIUBAHUSA
HCKYCCTBEHHBIX
KpuctauioB.  MHcTpyknus
o BBIPALIMBAHUIO
KpUCTaJlIa.

PopMyIMpOBATH
IpeJCcTaBIeHUe 0
HEOO0XOTMMOCTb
CO3JIaHMSI HCKYCCTBEHHBIX
Mmarepuanos. IlpuBoants
MIPUMEPbI HCKYCCTBEHHBIX
MaTepHaloB " 170
HCIOJIb30BAHUE!
KEepaMHKa, (beppuTsI,
CBEpPXIPOYHBIE  CIUIABHI,
HCKYCCTBEHHbBIE aJIMa3bl,
KHJIKAE KPUCTAIUIBI T. JI.

27(4).Ilonumeps! u
XMMHYECKHE BOJOKHA

[Tomumepsr.  IloaudTnes,
ITOJINXJIOPBUHMIL,

MOJINCTUPON U JApyrue
mactmacceel. Harypanbhsie
U XMMHYECKHE BOJIOKHA.
Hcnonp3oBanune ITUX
MaTepuasoB B ObITY.
JlemoHncTparmu. Kommekius

DopMyIMpOBATH
IIPENICTaBICHHAE 0
MIOJIMMEPAX: ITOJIUITHUIIEH,
MTOJIMXJIOPBUHUII,
MOJINCTUPON W ApYyTHE
macTMaccel. OnpenensaTs
HaTypaJIbHbIC u
XMMHYECKHE BOJIOKHA.

CaMOCTOSITEIILHO HCKATh
CpencTBa/pecypChl s
pelieHus

3aJ1a4u/ TOCTHKEHUS
LEIH.
Ilo3HaBaTe/IbHBIE:

1. OObeTUHATH
MIPEIMETHI U SIBJICHUS B
TPy IO
OTIpeIeTICHHBIM
pU3HaKaM, CPaBHUBATH,
KJ1accuuImpoBaTh 1
00001aTh (paxThI U
SIBJICHUSL.
KoMMyHUKATHBHBIE:

1. ®opmynupoBarb
COOCTBEHHOE MHEHUE U
TTO3UIIHIO,
apryMEeHTHUPOBATh U
KOOPIMHHUPOBATH €€ C
MO3ULASIMU [TAPTHEPOB B
COTPYJIHUYECTBE IPU
BBIpAabOTKE 001IIEero
pELIECHHS B COBMECTHOM
NEeSITEeTbHOCTH.
JINYHOCTHBIE:

1. Iloaumats u
MIPUHUMATD
BO3MOXXHOCTh YeJIOBEeKa
OBITH CAMUM COOOM U
MIPUHUMATD
CaMOCTOSITENIbHBIC
pElICHUS B CaMBIX
Pa3HbIX COLIUATBHBIX,
pohecCUOHATBLHBIX U
JUYHOCTHBIX CUTYAIHSIX.

IIOJINMEPOB, KOJUIEKLIUS
BOJIOKOH. Pasnuunsle
W3J1eus u3 3TUX
MaTepuasoB
28(5).Kayuyk u Kayuyx u pe3una. | PopMyIMpoOBaThH PeryasituBHbie:
pe3uHa Pacno3naBanne mpUpOAHBIX | MPEICTABICHUE o | 1. Yuutbkcs muianHupoBath

U XUMHYECKUX BOJIOKOH.
Kayuyk, ero cBoiicTBa u
nonyuyeHue. Bynkanuzanus

Kayuyyke M pPE3MHe.
Onpenensatb NPUPOIHBIX
U XMMHYECKHX BOJIOKOH.

NyTH TOCTHKEHUS
LIeJIEH, YCTaHABIUBATh
11€JIEBBIC IPUOPUTETHI.




KaydyKa, pe3uHa U >00HHUT.
JIaboparopHas pabora:
«Pacmo3naBanue

MPUPOJHBIX U XUMHUYECKHX
BOJOKOH» JleMOHCTpaluu.
W3pnenus w3 Kaydyka,
pPE3UHBI, 200HUTA

Nwmets npencrasieHue o
ByJIKaHM3alUUHU Kay4dyKa,
MIOJIy4YEHUN PE3UHBl U
700HHTA.

29(6).3arpsi3HeHME
OKpYXKaromiel cpeibl

3arpsi3HEHUE OKpY Karouleu

cpenbl. OcHOBHBIE (PaKTOPHI
BpPEIHOTO BIUSHUS
JIEITCILHOCTH YeJIOBEKa Ha
OKPYIKaIOIIYIO cpeny.
OKOJIOTHYECKHUE

KaTacTpoQsl, BOCHHBIE
IEUCTBUSL. Bpennbie

BBIOPOCHI  MPOM3BOJCTBA.
HeobOxomumocTh KOHTpOJIs

HNwmetrs mpencraBiieHHE O

3arps3HEHUN
OKpPY’Karollen cpensl.
Brinenars OCHOBHBIE
(hakTopsI BPEIHOTO
BIUSIHUSL  JESITEIIbHOCTHU
YeJoBeKa Ha

OKPYKAIOIYIO CPEeLy.

2. AJleKBaTHO
CaMOCTOSTEITLHO
OILICHUBATh
MPaBUJIBHOCTh
BBITIOJTHEHUS JICUCTBUS U
BHOCHUTb HEOOXO/IUMBbIE
KOPPEKTUBHI B
WCIIOJTHEHUE, KaK B
KOHIIE JICHCTBUS, TaK U
IO X0y €T0 peallu3allyH.
ITo3HaBaTe/IbHbIE:

1. BeiOupath

HauboJee

s PeKTHBHBIE

CIIOCOOBI peIIeHUs

3a/1a4 B 3aBUCIMOCTH

OT KOHKPETHBIX

32 COCTOSIHUEM aTMOCQepbl YCIIOBHI.
U OCHOBHBIE CIIOCOOBI €ro 2. Ocy1IecTBIISTh
OCYIIECTBIICHUSI. pednexcuro
Heo6xomumocts GOpbOBI € CIOCOOOB M YCIIOBUH
3arpsi3HEHUEM NeNCTBUS, KOHTPOJIb
OKpYKaroIen Cpenpl. U OLIEHKY ITpoliecca u
JeMoHCTpanuu. pe3yapTaToB
®ororpaduu, cnaiiapl 1Mo NEeSITEeTbHOCTH.
TeME YpOKa KoMMyHUKATHBHbBIE:
30(7).OxoHOMUS Heobxonumocts sxoHOMHM | DOpMYIHpPOBAThH 1. Ymers
pecypcoB. MPUPOAHBIX  PECYPCOB U | MPENCTaBJICHUE 0 | IOTOBapUBaThCs U
Hcnonp3oBanue HUCIIOB30BAHUS HOBOW | HEOOXOTUMOCTH HPHUXOJUTH K 00IIEMy
HOBBIX TEXHOJIOTHIA texHoorud. OOCYKIEeHHE | DKOHOMHUH  IPHPOJHBIX | PEIICHHIO B COBMECTHOM
9KOJIOTHYECKOTO COCTOSTHUS | PECYPCOB U | JeSATeIbHOCTH, B TOM

B IIKOJIC U Ha TEPPUTOPUHU,
NpUIETAOIEN K HEW.

CocraBienue IUIaHa
KOHerTHLIX pi(SA) 110
037I0POBJICHUIO
JKOJIOTHYSCKOU
00CTaHOBKH, KOTOpbIE

MOTYT OBITH BBITIOJIHEHBI BO
BpeMsl JIETHEH IIKOJIbHOM
npaktukd.  CoBpeMeHHas
HayKa U TIPOU3BO/ICTBO.
CpenctBa cBs3u. 3HaHHA,
WX POJIb B )KU3HU YEIOBEKa
u obmectBa. Kak moau
MO3HAIOT OKpYKarOIIHil
MuUp (Hayka BUepa, CeroHs,
3aBTpa). VYmpasnenue
MIPOU3BOJICTBOM: poJib
ABTOMATUKH, DJIEKTPOHUKH.
Komnerorepuzanus
poun3BoJicTBa. POOOTEHI.
CpenctBa cBsi3u U nepenavya
nH(pOpMaIIUU: TeneoH,
pamoCBs3b, TEIIEBUICHHUE.

HUCIIOJIL30BAaHUI  HOBBIX
TEXHOJIOTUH.

YHUCJI€ B CUTYallUH
CTOITKHOBEHMS
HUHTEPECOB.
JINUHOCTHbBIE:

1. Baamers ocHOBaMH
COIIAITLHO-
KPUTUYECKOTO
MBIIIJICHUS,
OPUEHTHUPOBATHCSA B
0COOEHHOCTAX
COIIMAJIbHBIX OTHOIICHUM
¥ B3aUMOJICHCTBHI.




31(8).IloaroroBka Kk
TroJIOBOH
KOHTPOJIBHOH padoTe

IloBTOpEHHE BOMPOCOB IO
TEMaM: SABJICHUA TIPHUPOIBI,
TEJa U BELIECTBA, CTPOECHUE
BEIIECTBA, CTPOEHUE aTOMA,

XHUMHUYCCKHUEC SABJICHUA,
KJIaCChbl XHUMHUYCCKUX
BCIICCTB

Pemrate  KadeCTBEHHEIE,

KOJIMYECTBEHHBIE
rpaduueckue 3a1auu.

n

32(9).IloarotoBka K
TOIOBOH
KOHTPOJIBHOH paboTte

[loBTOpEHME BOMPOCOB 1O
TeMaM: SIBJICHUS TPUPOJbI,
T€Jla U BELIECTBA, CTPOCHUE
BEIIECTBA, CTPOCHUE aTOMa,
XHUMHYCSCKHE SIBIICHHS.
Brmonnenue
MPAKTUYECKUX 3aJaHUN 1O
JIaHHBIM TeMaM

Pemare  KadyecTBEHHBIE,

KOJINYECTBEHHBIC
rpaduUecKue 3a/1auu.

n

33(10). 'onoBast TlNonmoBas KOHTpPOJIbHAs
KOHTpPOJIbHAs pabota | pabota
34(11). 'ogoBas lNomoBas KOHTPOJIbHAS
KOHTpOJIbHAs paboTa | paboTa






