MUWHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOMN ®EJNEPAIIAN
MuHucTEpCTBO 00pa3oBaHus U MOJOAEKHON MOaNTHKN Pa3zanckoil odactTuMyHnunnaabsHoe oopasopanue MuxaiJioBCKuUi
MYHUIMIAJIbHBIA paiioH Psa3aHckoil o0J1acTu
MOY «IleuepHne-Boicennckass OOLD»

COI'JIACOBAHO yTBEP}Kzﬁ%iH‘o '
IICICOBET lII/IpeKTOp//
ol it JlorsunenkoJI.B. IHychOB A H.

.aipotokost Ne9 ot «30» 08 2023 r. pukazNe76 ot «_31» 08 2023 5

Pa0doyass nporpaMmMa BHEYPOYHOM AeSATEJIbHOCTH 10 XUMMHH
«B Xx¥MMHuHM BCe HHTEPECHO»

I 9KJ1acca
Ha 2023-2024 y4eOHBIN 0

IIporpamma paspabdorana
yuuTeJieM XUMUH
r. Muxaiinos 2023 roa
bysinkunou JLII.



|. IHosicHUTEJbLHAA 3AMNCKA

IIporpamma «B XUMHUU BCE MHTEPECHO» AETAIU3UPYET COLAEPKAHUE Kypca BHEYPOUYHOU
NesTeNbHOCTH, 1aeT MOJPOOHOE paclpeesieHue YacoB U MOCIEI0BATEIbHOCTh U3YYCHUSI TEM U
paszenos.

JlanHast mporpaMMma IpeaHa3HaueHa JUlsl ydamuxcs 9 kiacca, M03BOJISIET PACHIMPUTH U
YIIIyOUTh y yYaluxcs MPaKTUYeCKOe MPHUMEHEHHE MOJYYCHHBIX TEOPETHYECKHMX 3HaHUH M0
XUMHH.

[Mporpamma paccumrana Ha 35 yueOHbIX 4aca (1 wac B Henelno), OpUCHTUPOBaHA Ha
yriayOjieHHe U paclIMpeHue 3HaHWM, Ha pa3BUTHE JIF0OOO3HATENBHOCTH U MHTEpeca K XUMHUH, Ha
COBEPILIECHCTBOBAHHE YMEHUHN yJaluXcsi 0OpaIIaThCs ¢ BEIIECTBAMH.

JlaHHBIE ~ KypC BHEYPOYHOM  JEATEIBHOCTH IPELyCMATPUBAET  SKOJOTHYECKYIO
HaNpaBICHHOCTh XMMHUYECKOro 00pa3oBaHUs, MpPEAyCMAaTPHBAECT O3HAKOMJICHHE YYAIIHUXCS C
XMMUYECKMMH aCHEeKTaMU COBPEMEHHOM 3KOJIOIMH M 3KOJOIMYECKHX Ipobiem (riobanbHoe
MOTEIJIEHUE KJIMMaTa, 030HOBBIE JIbIPbI, KUCIOTHBIE TOK/IH, 3arpsi3HEHUE OKPY’KaloLel cpeapl,
UCTOIIEHUE IPUPOIHBIX PECYPCOB).

AKTyaJIbHOCTh NIpPOrpaMMbl B TOM, 4YTO OHa CO3JAaeT YCIOBUS JUIsl COLMAJIBbHOIO,
KYJIBTYpPHOIO U MpO(ECcCCHOHAIBHOIO CaMOONpEAETIeHUs, TBOPYECKOH caMopealn3aluu
JUYHOCTH peOEHKa, (QOpPMHPOBAHUS XMUMHYECKOW TpPAMOTHOCTH. 3HAHUS ¥ YMEHUS,
HEOOXOAMMBIE [UIl OpraHM3allid HCCIIEAOBATENIbCKOM JIEATENIbHOCTH, B OYAYIIEM CTaHyT
OCHOBOIl 11 OpraHM3allMd Hay4yHO-HUCCJIEI0BATENIbCKOW NEATENBHOCTH B By3aX, KOJUIEIKaXx,
TEXHUKYMax U T.[.

[Ipu paspaboTke mporpaMMbl akLIEHT Jelalicsi Ha BONPOCHI, KOTOpble B 0a30BOM Kypce
XMMHMHM OCHOBHOW IIKOJIBI PACCMAaTPHUBAIOTCS HEAOCTAaTOYHO IIOJIHO WJIM HE PacCMaTpPUBAIOTCS
COBCEM. 3aJlauM U yNpPa)xKHEHHs MOAOOPAaHbI TaK, YTO 3aHATHSA IO UX OCMBICICHUIO U PELICHUIO
IPOXOAAT JMO00 MapaylIebHO ¢ U3Yy4aeMbIM Ha YpOKaxX MaTepuaioMm, MO0 Kak IMOBTOPEHHE YKe
MOJYYCHHBIX 3HAHHM.

HoBusHa naHHOW NporpaMMbl 3aKJIIOYAETCSl B BO3MOXKHOCTM HM3YYEHHs YYallUMHUCS
HOBBIX TEM, HE paccMaTpUBAEMbIX POTPaMMON IIpeaMeTa

Heap kypea: pacmmpeHue u yriayOieHne 3HaHU# 1o TIpeaMETy, CO3JaHe BOCIIUTHIBAIOIICH
Cpelbl, 00ecTeuynBarolIei aKTUBU3AIMIO HHTEIJIEKTYaTIbHBIX HHTEPECOB YYalIUXcs B CBOOOIHOE
BpEMsl, pa3BUTHE 3I0POBOM, TBOPYECKH pPACTYLIEH JIMYHOCTH, MOJATOTOBJICHHON K

KU3HCACATCIBHOCTH B HOBBIX YCIIOBHUSX, CIIOCOOHOM Ha COMAJIBHO 3HAYUMYIO ITPAKTUYCCKYIO
ACATCIIBHOCTD, pCaIn3alvuio I[O6pOBOJ'II>‘-IeCKI/IX WHUIIUATUB.

3agaum Kypca:
1. ®opmupoBaHre TO3UTUBHON CAMOOIIEHKH, CAMOYBa)KEHUS.
2. ®opMuUpoOBaHNE KOMMYHUKATHBHON KOMITETEHTHOCTH B COTPY/IHHYECTRBE:
— YMEHHE BECTH JUAJIOT, KOOPAUHUPOBATH CBOU JEHCTBUS C ACHCTBUSAMHU MAPTHEPOB 110
COBMECTHOH JIEATCILHOCTH;
— CMOCOOHOCTH TOOPOKENATETLHO U YyTKO OTHOCUTHCS K JTFOJISIM, COTIEPEKUBATD;
— (opmupoBaHUE COIMABHO aIEKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opMupoBaHHEe CIIOCOOHOCTH K OpPraHU3aIluH JISATEIPHOCTH M YIIPABICHUIO €IO:
— BOCIHUTAHUE LIENECYCTPEMIIEHHOCTH U HACTOMYUBOCTH;
— (opMHUpOBaHKE HABBIKOB OPTaHHU3AIIMN PAO0UYETO MPOCTPAHCTBA U PAIMOHAIBHOTO
WCIOJIb30BaHUs pabovero BpeMeHH;
— (opMHUpOBaAHUE YMEHUS CAMOCTOSITEIBHO U COBMECTHO TUIAHUPOBATH JIEATEITLHOCTh U
COTPYIHUYECTBO; — (DOPMHUPOBAHHE YMEHUSI CAMOCTOSTENILHO M COBMECTHO MPUHUMATh
pereHusl.
4. ®opMUpOBaHNUE YMEHHUS PEIIATh TBOPUECKHE 3aJaUH.
5. ®opmupoBaHKe yMEHHUs padoTaTh ¢ HHpopManuei (cOop, CUCTeMaTU3aIMs, XpaHEHHE,
HCTIOJIb30BAHUE).

1. Ilnanupyembie pe3yJibTaThl OCBOEHHS COJAEP:KAHUS Kypca



JINYHOCTHBIMHU Pe3yJIbTATAMM SIBIISIFOTCSI:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU chepe’. TyBCTBO TOPAOCTH 32 POCCUMCKYIO HayKy, OTHOIICHHE
K TPYAY, LE€JIE€YyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- 8 mpyooeoll cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOODPY AajibHEMHIIeH 00pa3oBaTeNbHON
TPACKTOPUH;
- 8 No3HaABamenbHOU chepe: MOTUBALUS YUEHUS, YMEHHUE YIPABIATH CBOECH MO3HABATENbHOM
NS TENIbHOCTH.

IIpenmMeTHBIMHU pe3yJIbTaTaAMU OCBOECHUS IIPOIPAMMBI SIBIISIOTCS:
- 8 NO3HABAMENbHOU cepe:
OIMCHIBATh IEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO IPOBECHHBIE XUMUYECKUE SKCIIEPUMEHTBHI;
KJ1accu(UIUpPOBaTh U3y4YE€HHbIE OOBEKTHI U SIBICHUS;
JlaBaTh ONPEJEIICHNS U3YUEHHBIX IOHSITUH;
OIMCBIBATh U Pa3jInyaTh U3yUCHHbIE BEIIECTBA, IPUMEHSAEMbIE B [IOBCEIHEBHOM KHU3HM;
CTPYKTYpUPOBATh U3y4EHHBIH MaTepHall U XUMUYECKYIO HH(OPMALIKIO, ITOJIYYEHHYIO U3 IPYTHX
HCTOYHUKOB;
JieNIaTh BBIBOJIbI M YMO3AKIIIOUEHUS U3 HAOII0IEHUH;
6e30macHO 0OpallaThCs BELIECTBAMHU.
- 8 mpyooesol cghepe:
IUTAHUPOBATh M OCYLIECTBISATh CaMOCTOSTENIbHYIO PabOTy MO MOBTOPEHHIO M OCBOECHHUIO
TEOPETUYECKOMN YacTH,
IUTAHUPOBATh U MPOBOJUTH XUMUYECKUI SKCIIEPUMEHT; MCII0JIb30BaTh BELIECTBA B COOTBETCTBUU
C UX IpeJHa3HAYEHUEM U CBOWCTBaMU.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU cghepe:
AHanM3upoBaTh U OLICHUBATH ITOCIEIACTBUS IS OKpY’KaroIeu cpensl OBITOBOA u
IIPOU3BO/ICTBEHHOH JIEATEILHOCTH YEJIOBEKA.
- 8 cihepe bezonacHocmu Hu3HeOesmenbHOCMIUL.:
OKa3bIBaTh NEPBYIO MTOMOILb IIPU OTPABJICHUAX, 0’)KOTAaX U APYTUX TpaBMax, CBA3aHHBIX C
BELIECTBaMU U Ja0OPaTOPHBIM 000PYIOBaHUEM.

MeTaleeIlMeTHbIMI/I pe3yJbTaTaMM SABJIAIOTCA:

- YMEHHE ONPeeNATh CPEJICTBA, TEHEPUPOBATH UEH, HEOOXOIUMBIE IJI UX PealTu3alllu;
- BIIQJICHHE YHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCO0aMU JIEATENHHOCTH: M3MEpPEHUE,
Ha0II0/IeHNE, IKCIIEPUMEHT, yueOHOE MCCIIEIOBAHNUE,
- YMCHHUC ONPEACIIATh LCIIU U 3ada4yu ACATCIIbBHOCTHU, BBI6I/IpaTI) Cpe€acTBa pcajm3alv UCINn U
IMPHUMCHATH UX HA IIPAKTUKE,
- ACTIOJIb30BaTh PA3IMYHbIC UICTOYHHUKH JJIS TOTYYCHHS] XUMUYECKOH HH(POpMAITIH.

OcBoeHnune mporpaMMbl BHEYPOUHOU JEATETLHOCTH 00yUYaIOIIUMHUCS TTO3BOJIUT TIOJTYUUTh
CIIEYIOIINE PE3yIbTaThI:

B cghepe pazeumun nuunocmuvlx yrugepcanbHvix yueOHvIX 0elicmeuil 6 pamKax:
Koenumuenozo komnonenma 6yoym cghopmuposanwi:

- JKOJIOTHYECKOE CO3HaHUE, MPU3HAHUE BBICOKOW I[EHHOCTH KM3HHM BO BCEX €€ MPOSBICHUSIX;
IIpaBWJI NIOBE/ICHUS B UPE3BbIUAIIHBIX CUTYaLUX;

- OCHOBBI COI[HAIBHO-KPUTUYECKOTO MBILUICHUS, OPUEHTAIUSI B OCOOEHHOCTAX COIHMAIbHBIX
OTHOILIEHUN U B3aUMOJIECHCTBUM.

Heamenvrocmnoeo komnonenma 6yoym cghopmuposamsi:

- YMEHHUE BECTU JUAJIOT HA OCHOBE PAaBHOIPABHBIX OTHOIIEHUN U B3aUMHOTO YBAKEHUS U
MIPUHSATHS,

- YCTOMYMBBIM MO3HABaTENbHBIH MHTEPEC U CTAHOBJIEHHE CMBICIOOOpasylomen (GyHKIMH
[T03HABATEJIIBHOTO MOTHBA;

- TOTOBHOCTb BbIOOpa MPO(UIBHOT0 00pa3oBaHusl.



Llennocmmno2o u oMOYUOHANILHO20 KOMNOHEHMO8 Oyoem chopmuposana:

- TOTPEOHOCTh B CAMOBBIPAKEHUU M CAMOPEATIH3aIlH, COLUATILHOM IPU3HAHUH.
OO0yuaromuiicst MOTYYUT BO3MOKHOCTD ISl (JOPMUPOBAHUS:

- TOTOBHOCTH K CaMOOOPa30BaHHIO U CaMOBOCIHTAHUIO;

- BBIPQ)KEHHOW yCTOWYMBON y4eOHO-TI03HABATEIILHOM MOTHUBAIIMH U UHTEpEca K YUCHHIO.

B cghepe pazeumusa pezyniamugnuix ynugepcaibHulx yueoHvIx Oeiicmeuii ooyuaouuiica
Hayuumcs:

- CaMOCTOSITEJIbHO aHAJIM3UPOBATH YCJIOBHS JOCTHKEHMSI LE€IM HAa OCHOBE Y4eTa BBIIEICHHBIX
YUUTEJIEM OPUEHTHPOB JCHCTBUS B HOBOM Yy4eOHOM MaTepHaie;

- IeNIeNoJIaraHmio, BKJIF0Yasi MOCTAaHOBKY HOBBIX Iieliel, mpeoOpa3oBaHie MPAKTUYECKON 3a1auu
B [103HABATEJIbHYIO;

- IUTAaHUPOBATH ITYTH JOCTUXKEHUS LIeTeH.

Lonyuums 603MOCHOCMb HAYYUMBCA

- MIpU TUIAHUPOBAHUU JAOCTHKEHHUSI LIeJIell cCaMOCTOSATENbHO U a/IeKBaTHO YYUTHIBATH YCIIOBUS U
CpEelICTBA UX JOCTHKECHHS;

- CaMOCTOSITEIBHO CTAaBUTh HOBBIE YUeOHBIC IIENIN U 3a]1a4U.

B cpepe pazsumusa noznasamenvHvix yHUBEPCAIbHBIX YUEOHBIX OCliCM ULl 00yUalOWUIicA
Hayuumca:

- IPOBOJIUTH HAOIIOICHUS ¥ SKCIIEPUMEHT T10JT PYKOBOJICTBOM YUHTEIIS;

- OCHOBaM pean3allii MPOEKTHO-UCCIIEIOBATEIbCKOMN 1€ TEIbHOCTH;

- OCYILIECTBIISATh PACIIUPEHHBIN MOMCK UH(POPMALIUU C UCTIONB30BAHUEM PECYPCOB OMOIMOTEK U
WHTEpHETA.

Lonyuum 603MOHCHOCMb HAYYUMBCAL:

- CaMOCTOSITEIHbHO IPOBOJAUTD UCCIIEIOBAHUS HA OCHOBE MPUMEHEHHSI METO/I0B HAOIOICHUS U
IKCIIEPUMEHTA;

- CTaBUTh MPOOJIEMY, apTyYMEHTHUPOBATh €€ aKTyallbHOCTh;

- OpraHu30BaTh MCCIIEA0BAHUE C LEIbI0 MPOBEPKHU TUIIOTE3BL;

- BBIJIBUTaTh TUIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- IeJIaTh YMO3AKIIOUEHUS U BEIBOJIBI HA OCHOBE apTyMEHTAIIUH.

B cghepe pazeumus KommyHuKkamueHovix yHUBEPCATbHBIX YUEOHBIX OCUICHEUIL 00YUaAlOWUTICA

Hayuumca:

- aJIeKBaTHO MCIIOJIb30BaTh PEYEBBIE CPEICTBA IS PELICHUS PA3IMYHBIX KOMMYHUKATHUBHBIX
3a/1a4; BIAJETh YCTHON U IMCBMEHHOM PEYbIO;

- aJICKBAaTHO HUCIIOJIb30BATh PeYb JUIS IUIAHUPOBAHUS U PETYIISILIUN CBOEH 1E€ATEIBHOCTH;

- OpPraHU30BBIBATH U IUIAHUPOBATh YU€OHOE COTPYAHUUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- CTPOUTh MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HMHTETPUPOBATHCS B IPYIIY CBEPCTHUKOB U CTPOUTH IPOAYKTUBHOE B3aUMOJEHCTBHUE CO
CBEPCTHUKAMM U B3POCIIBIMHU.

Lonyuums 603MOINCHOCMb HAYYUMBCA

- OKa3bIBaTh MOLJEPKKY U CONECUCTBUE TEM, OT KOTO 3aBUCUT JOCTHXKCHHUE LIEJIM B COBMECTHOMN
NEeATEIbHOCTH;

- OpaTh Ha ce0s1 MHUIIMATUBY B OPraHU3aIllMi COBMECTHOTO JAECHCTBUS.

11 ®opmbI 1 BUABI Y4eOHOT /1eSITeJIbHOCTH

B npouecce 3aHATHI BEAYIIMMH METOIaMU U IPUEMaMH OPTaHU3aLNUU JEATEIbHOCTH yJaIIuXCcs
SBJIIOTCSL:

— METO/]I CIIyXOBOT'O BOCIIPUSATHUS U CIIOBECHON Nepenaun HHpopMaluu;

MIPUEMBIL: paccKas, JIEKLHUs, TUCKyccusi, Oecena, BHICTYILICHHE;

— METOJ] CTUMYJIUPOBAHHS U MOTHUBAIIHH;



MIPUEMBI: CO3/IaHUE CUTYAIUH yCIieXa, OOIIPEHUE, BRITIOJTHEHNE TBOPUECKUX 3aaHNH, CO3aHNe
poOJEMHON CUTyalluu, IPOTHO3UPOBaHUE OYyIyIIel e TeNbHOCTH, KOPPEKTHOE MPEIbsBICHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTH PE3yJbTaTaMUu paOOTHI;

— METOJ epeaadr HHPOPMAIUH C MOMOIIBIO PAKTHYECKOH 1eATEITHbHOCTH;

NPUEMBI: COCTABJICHUE IIJIaHa, TE3UCOB BBICTYIUICHUH, pEIaKTHPOBAHNE, OI[ICHUBAHUE
BBICTYIUICHHI, COCTABIICHUE CXEM M TAOJIHIL;

— METOJI KOHTPOJIS;

MIPUEMBbI: aHAJIU3 BBICTYILJICHUH, HAOJIIOACHUS, CAMOOIIEHKA, OIEHKA TPYIIIbI, TECTHI,
BBICTYILJICHHS HA 3aHSTHUAX, 3alUTa TPOCKTA.

@®opMbl OPraHu3aluU 00yYeHUs:
— I'PYIIIOBEIE;

— UHJAUBHUyaJIbHBIC,

— ()poHTATBHBIE.

IV ®opMbI KOHTPOJIS Pe3yIbTATOB OCBOEHUSI MPOTPAMMBI

@OpMBI KOHTPOJIA:
® TEeKYyLIUI KOHTPOJb (OLEHKA aKTUBHOCTH IPU 0OCYKIACHUU MPOOJIEMHBIX BOIIPOCOB,
pe3y/IbTAaTOB BHIMOJIHEHUS JIOMALIHUX 33a/1aHuil);
® TEeMAaTUYECKUH KOHTPOJb (OLEHKA Pe3yIbTaTOB TEMATUYECKOI'O TECTUPOBAHHUSA);
® UTOTOBBII KOHTPOJb (OLIEHKA PE3yJIbTaTOB BBIIIOJIHEHUS pa3iuyHbIX BapuanToB KMMoB)

V Coaep:xkanus Kypca BHEYPOUYHOH A€ TeIbHOCTH

BEIHIECTBA (3 uaca)

HemHuoro n3 ucropun xumun. XuMus B4epa, CETOAHs, 3aBTpa.
BemectBo, puznyeckre CBOWCTBA BEIECTB.

OTnu4re YUCTHIX BEIIECTB OT cMeceil. CriocoOBI pa3/ieNieHus: CMece.
IIpakTnuyeckas padora Ne 1 «CriocoObl pa3eneHus cmeceit».

XUMUNYECKHUE PEAKIIUMU (4 yaca)

[Mpu3naku xumudeckux peaknuil. Kiaccupukanus XUMHUYECKHX peakuil MO0 pa3indHbIM
MpU3HAKAM. ODIJIEKTPOJIUTHYECKAss HUCCOUHUALUSA. DJIEKTPOJIUTHI M HEINEKTPOJIUTHI. Peakuuu
HOHHOTO  oOMeHa.  OKHUCIHTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKucIuTeNnu  ©
BOCCTAHOBUTEH.

JlabopaTopunasi padora Ne 1 «Peakmus 3amerieHuss MeId >KE€IE30M B PAacTBOpPE MEIHOTO
KyIopoca, BOI0pojia IIMHKOM B PacTBOPE COJISTHOM KUCIIOTBI».

JlabopaTopuasi padora Ne 2 «Peakuus oOMeHa MexAy KapOOHATOM KallblMs WM COJSHOM
KHCJIOTOM, XJIOPUIOM Oapusi M CEPHOU KHUCIOTOM», «Peakius pazmoXeHus THAPOKCHUIIA MEIH
(ID».

METAJLJIBI (9 yacoB)

XapakTeprucTUKa METAJIJIOB [VIaBHBIX MOATPYI U UX COeIMHEHUN

OO6mas xapakTepucTuka MeTauioB riaBHbIX noarpynn [-1II rpynm B ¢Bsi3u ¢ uX MONOXKEHUEM B
NEPUOINYECKOl cucTteMe XUMHUYeckux >nemMeHToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS
UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB M COEAMHEHUI METAIIJIOB - HIEJIOYHBIX,
HIEJI0YHO3EMETBHBIX.

XapakTepHucTrKa IEPEXOIHBIX AIIEMEHTOB — ME/IH, JKEJe3a, ATFOMUHUSA 110 UX MOJIO0KEHHIO B
MIePUOIMYECKON cUcTeMe XuMUUYeckux aneMeHToB J[.M. MenpeneeBa 1 0COOEHHOCTSIM CTPOCHUS
UX aTOMOB.



Mertannsl B HpUpPOAE: PyAbl YEPHBIX, LBETHBIX, APArolEHHBIX METAJUIOB. XapaKTEpHBIC
MeTaJuInYeckue, (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, BHYTPEHHEE CTPOCHHE METaJUIOB.
IToHsTHE aKTUBHBIX U ACCUBHBIX METAIUIOB. 1101b3a M Bpel METAIIIOB ISl YEJIOBEKA.
DNEeKTPOXUMHYECKUN psii HanpsbkeHu MmeramioB. Kopposus mertannoB. MexaHusm Koppo3uu
MetauioB.  Knmaccudukanus koppozuum  MetauioB.  CnocoObl  3aIllUTBl  OT  KOPPO3HHU.
AHTUKOppO3UitHbIE TOKPBITHS. CILIaBbI.

Peakumu OBP ¢ ywyactueM MetamioB W ux coenuHeHui. Llemouku npespamieHuii (mo oOpasiy
org).

IIpakTuyeckas padora Ne 2 «KayecTBeHHBIE pEaKIIUHN HA HOHBI METAIIJIOBY

HEMETAJLJIBI (13 yacoB)

Hemeramnsl B npuposae. Mcnonb3oBaHue IpUPOAHBIX PECYPCOB.

Crpoenune atoMoB HeMmeTasioB. CTpoeHMs MoOJIeKysl HemeTauioB. dusnueckue CBOICTBA
HemeTaioB. CocTaB U CBOMCTBA IPOCTHIX BEIIECTB — HEMETAJLIOB.

Psn anekTpooTpuniaTenbHOCTH HEMETAIOB. XMMUYECKHE CBOMCTBA HEMETAILIOB.

[IpakTHyeckas IIKajga »3JIEKTPOOTPULIATEILHOCTH aTOMOB. HemeTamibl — OKHCIUTENH MU
BOCCTAHOBUTENIU. B3aumoseiicTBre ¢ MpOCTHIMU U CJIO’KHBIMU BEILIECTBAM.

OOmiass xapakTepucTUKa HeMmeTasioB riaBHeIX noarpynn IV-VII rpynn B cBi3u ¢ ux
[IOJIOKEHUEM B IEpPHOAMYECKOM cucTteMe xumudeckux »siemeHToB (.M. MenneneeBa u
0COOEHHOCTSIMH CTPOCHHS UX aTOMOB.

XapakTepHble XMUMHMYECKHE CBOICTBa MPOCTHIX BEIIECTB M COCIMHEHMH HEMETallloB -
rajJoreHoB, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS.

Perienue 3a1anuii Ha cocTaBlIeHUEe YPAaBHEHUN XUMUUYECKUX PEaKLUH.

IIpakTnueckas padora Ne 3 «DkcnepuMeHTaIbHbIE 33J]a4l 110 PACIIO3HABAHUIO U MOJIYYEHHUIO
BEILIECTB

XUMMUS U 3IOPOBBE (2 uaca)

CocraB u Cp€acTBa COBPECMCHHBIX U CTAPUHHBIX CPCACTB I'MT'MCHBI, POJIb XUMHUYCCKUX 3HaHUH B
IrPaMOTHOM BBIOOpE ATHX CPEJCTB; MOJE3HBIE COBETHI MO YXOAY 3a MOJOCTHIO pTa.

OcHOBHBIE COCTaBJISIONLINE 340pOBOro oOpasa >xu3Hu. [IpaBuia nogaep:xanus 310poBoro odpasa
KU3HU. Ponb XMMHUUYECKMX 3HAHMM TNpU aHAIW3€ B3aMMOJCIHCTBUSA OpraHuM3Ma C BHEIIHEH
Cpeaoi.

XUMUSI U DKOJIOT' U4 (4 yacoB)

OcHOBHBIE BU/IbI 3arps3HEHUH aTMOC(Epsl M UX UCTOYHHUKH.

Bopna. Bona B macmtabax mtaneTsl. O4MCTKa TUThEBOM BOJIBI.

[TapHukoBsIit 3¢ ¢ekT, ri1o06anbHOe NOTEIUIEHHEe KIMMaTa U MX BO3MOKHBIE MOCIEICTBHSL.
O30HOBBIH CIIOH U €ro 3HaYeHHe I KU3HU Ha 3emiie. 3aiuTa aTMocepsl OT 3arpsiI3HEHUSL.
Hed1b 1 HepTenpoaykTel. HedTh kak TOmmmBo. 3arpsi3HEHUsI MUPOBBIX BOJAOEMOB.

JInqHas OTBETCTBEHHOCTD Ka)KIOTO YETIOBEKa 32 0€30MacCHYI0 OKPYKAIOIIYIO Cpeny.

VI TemaTuveckoe MIaHUPOBAHUE



HUcnoan3oBanue
000py10BaHMS LIEHTPA

Kouax- o

Ne T €CTEeCTBEHHOHAYYHOM U

n/n eMa 3aunThs Bo TEXHOJIO0TH4eCKOM
4acoB N
HANPABJECHHOCTEel
» J1aTa «Touxka pocray»
l. BemectBa 3

1. | Hemnoro wu3 wucropuum xumuu. XHUMHA BUYEpa, JleMoHCTpaoOHHOE
CEeroJHs, 3aBTpa. o0opyaoBaHHe

2. | BemecTBo, ¢pusnyeckue cBOWCTBA BEIIECTB.

OTiinune 4ucThIX BemecTB oT cMmecel. CrnocoObl
pasaesneHus cMecei.

3. | IpakTnyeckass padora Ne 1  «CrocoObl Ludposas nabopaTopust o
paszieleHus: CMECEi». xumuu (6a30BbIi YPOBCHB),

KOMILIEKT MTOCYAbI U
o0opynoBaHus AJis
YUEHUYECKUX ONBITOB
(buzuka, xumusi,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PEAKTUBOB
1. XuMH4YeCKHe peakiuu 4

4. | IlpuzHaku xumudeckux peaknuii. Knaccuduxanms
XUMHUYECKUX PEAKUUN MO PA3TUYHBIM MPU3HAKAM.

DNEKTPOIUTUYECKAS JUCCOLUALUS.

5. | DNEKTPOIUTHI U HEANIEKTPOIUTHL. Peakiiuu HOHHOTO JleMOHCTpaliOHHOE
oOMeHa. OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE o0opynoBanue
peakiuu. OKUCINUTENN U BOCCTAHOBUTEIH.

6. | JlaGopaTtopnas padora Ne 1 «Peakuus 3amenieHus ITudposas nabopaTopust 1o
MeOM JKeIe30M B pacTBOPE MEIHOTO Kyropoca, xumud (6a30BbIi YPOBEHE),
BOJIOPOJIa IMHKOM B PacTBOPE COJITHOM KUCIIOTBD. KOMIUICKT IIOCYAbI U

000pyIOBaHUS JIsI
YUYEHUYECKUX OIBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMHYICCKHUX PCAKTUBOB

7. | JlaGopaTtopnass padora Ne 2 «Peakums oOmeHa ITudposas nabopaTtopust 1o
MeKly KapOOHATOM KallbLUs M COJSHOM KHCIOTOM, xumun (6a30BbIil YPOBCHB),
XJIOpUIoM Oapus U cepHOW KucioTon», «Peakuus KOMIUICKT IIOCYZIBI X
paznoxxenus rugpokcuna meau (IH)». 000pyIOBaHUS ISt

YUEHUYECKUX OMBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XUMHUYCCKUX PCAKTHBOB
I1l. Meramibl 9

8. | XapakTepucTHKka METaIOB TIABHBIX IMOATPYIIT W HX
COCIMHECHUM.

9. | O6mas xapakTepUCTHKa METAJIOB TJIaBHBIX
noarpymnmn I-III rpynm B ¢BS3U ¢ UX MOJI0KEHUEM B
MEePUONYECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB
JL.U. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS UX
aTOMOB.

10. | XapakTepHble XMMUYECKHE CBOWCTBA MTPOCTHIX JleMOHCTpaloHHOE
BEILIECTB U COEAMHEHUIN METAIIOB - IIEJIOYHBIX, obopyznoBaHue

MICIT0OYHO3EMCEIIBbHBIX




11.

XapakTepucTuka NepexoAHbIX JJIEMEHTOB — MEIH,
)KeJie3a, aTFIOMUHHS 110 UX IOJIOXKEHHUIO B
MEPUOINYECKON CUCTEME XUMUYECKUX HJIIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHSI KX
aTOMOB.

12. | Metamuiel B TIpUpoOae: pPyabl YEPHBIX, LBETHBIX,
JparoeHHbIX METAaJUIOB. XapakTepHbIe
MeTaJlIn4eckue, Gu3nuecKue U XUMMHUYECKHe
CBOWCTBA, BHYTPEHHEE CTPOCHUE METAIIJIOB.

13. | TloHsATHE aKTUBHBIX ¥ MACCUBHBIX MeTAIUIOB. [lomb3a
Y BpEJ METAJUIOB JUISI YeJIOBEKa.

14. | DnekTpoXUMHUYCSCKUH PsIJT HANPSHKEHUI METAJLIOB. KoMIUIeKT KOJUTeKIHiA 13
Koppo3sus Meramuios. Mexanusm Koppo3uu CIIMCKa
MetaiioB. Knaccudukanus Koppo3un MeTalljIoB.

Crioco0pl 3a1UThI OT KOPPO3UU. AHTUKOPPO3HUITHbIE
NOKpbITHS. CIIaBsbl.

15. | Peakuun OBP ¢ ydacTmemM MeTaJuloB H  UX JleMOHCTpaOHHOE
coequHenuii. llenouku npespamienuit (mo obpasiy 000pyI0BaHKE
OI'9).

16. | MpakTuuyeckas padora Ne 2 «KadecTBeHHbIC Lindpposas nadbopaTopus mo
pEaKLUK HAa HOHBI METAJITIOB» xumuH (6a30Bblii ypOBEHD),

KOMILIEKT MOCYABI U
o0opymoBaHUS IS
YUEHUYECKUX ONBITOB
(pusuka, xXumus,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PECAKTHBOB
IV.  Hemetananl 13

17. | Hemeramnsl B mpupoje. Mcnonp3oBaHue NPUPOJHBIX
peCypCoB.

18. | CtpoeHne aTOMOB HEMETAIIJIOB.

19. | Crpoenust MoJieKy1 HEMETALIOB.

20. | dusnyeckne CBOMCTBA HEMETAILIOB.

21. | CoctaB W CBOWCTBa TMPOCTHIX  BEIIECTB  —

HEMETAaJJIOB.
22. | P aneKTpooTpUIIaTeIbHOCTH HEMETAIIIOB.
23. | XumMmu4eckue CBOMCTBa HEMETAIIOB. [udposas 1aboparopust mo
XvMUH (0a30BbIH YPOBEHB ),
KOMILJIEKT MOCY/Ibl U
000pyIOBaHUS JTsI
YYEHHUYECKUX OIBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMUYCCKUX PEAKTHBOB

24. | [lpakTHyeckass IIKana 3JIEKTPOOTPHUIATEIBHOCTH
aTOMOB.

25. | HemeTasuibl — OKUCIIUTEIH U BOCCTAHOBUTEIIH.

B3aumMoneicTBre ¢ TPOCTHIMU M CIOKHBIMU
BEIIECTBAM.
26. | OOmiass  xapaKTepUCTHKA HEMETAUIOB  TJIaBHBIX

noarpynn IV—VII rpynn B CBsI3U ¢ UX MOJIOKEHUEM
B IIEPUOJMYECKON CUCTEME XMMHYECKHX DIJIEMEHTOB
J.U. MenneneeBa U OCOOCHHOCTSIMU CTPOSHUS MX
aTOMOB.




217.

XapakTepHble XUMUYECKHE CBOWMCTBA  IIPOCTBIX
BEUICCTB M COCOUHCHMIM HEMETAUIOB - TaAJOTEHOB,
KHCIIOpo/ia, cephl, a3ora, (ocdopa, yriepona,
KPEMHUSL.

28.

Pemenne 3amaHuii Ha COCTaBIIEHHE YpPaBHEHMM
XUMHUYECKHX peaKIuil.

29.

IpakTunyeckas padora Ne 3 «DKcriepuMeHTaIbHbIE
3aJ]auy 10 Paclo3HABAaHUIO U MOJTYYEHUIO BEILIECTB

udposas madbopaTopus 1o
XUMUH (0a30BbIH YPOBEHB),
KOMIUIEKT ITOCY/bI U
o0opynoBaHUS IS
YYEHUUYECKUX OIBITOB
(pusuka, xumus,
OHMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEaKTUBOB

V. Xumusi 4 310pOBbe

30.

CocraB M cpeacTBa COBPEMEHHBIX W CTapUHHBIX
CpCACTB THUIUMCHBI, POJIb XHMHUCCKHX 3HAaHUU B
IPaMOTHOM BBIOOpE 3TUX CPEJICTB; MOJIE3HBIE COBETHI
0 YXOJIy 32 IOJIOCTBIO PTa.

31.

OCHOBHBIE COCTABJISIOIINE 30POBOTO 00pa3a
xu3HH. [IpaBuna noanepskanus 310poBOTo oOpas3a
KU3HU. PONb XUMHUUECKUX 3HAHUU MIPU aHAJIA3E
B3aUMO/JICUCTBUSI OpraHrU3Ma C BHEIIIHEH CPEeIOi.

V1. Xumus u 3KoJ10rus

32.

OcHoBHbIE BU/BI 3arpsi3HEHUN aTMocepbl U HX
HCTOYHUKHU.

33.

Boma. Boma B Macmrabax roraHersl. OuHcTKa
NUTLEBOU BOJBI.

34.

[TapHukoBelli 3¢ dekT, modaabHOE MNOTEMIeHHE
KIIUMaTa ¥ WX BO3MOXKHBIE TOCIeACTBUsA. O30HOBBIN
CJIOM M ero 3HaueHue Juid )KU3HM Ha 3emie. 3ammra
aTMocdepsl OT 3arps3HEHUS.

35.

Hedts n Hedrenpoayktsl. HedTh kak ToOmmmao.
3arps3HEHNsI MEPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTh KaX/10TO YeJIOBEKa 3a
0€30MacHyI0 OKPY>KaIOIIYIO CpeLy.

KoMmiexT Komeknuii u3
CIIICKA
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