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I. llogcuuTe/IbHANA 3aACKA

[Iporpamma «B XuM#uK BCe HMHTEPECHO» AETATH3UPYET COJEp:KaHHe Kypca BHEYPOYHOM
JIEATENBHOCTH, aeT MoApoOHOe pachpeelieHHe YacoB U MOCHEI0BATEIbHOCTh H3YYCHHUS TEM H
pas3ienos.

JlanHas nporpamma npejHazHaueHa [Uig ydamxcs 9 kmacca, IO3BOJSIET PACUIMPUTH U
YIIyOUTh y YYalMxcs MPAaKTHYECKOe NPHMEHEHHE MOJYYeHHBIX TEOPEeTHUECKHMX 3HaHHM 110
XHAMUH.

ABTOpckas TporpaMma paccunraHa Ha 34 yuebupix yaca (1 yac B Hememo),
OpPHEHTHPOBaHA HA YIIIyOJeHHe M pacIIMpeHHe 3HAHUM, Ha pa3BUTHE JIOD03HATENBHOCTH M
HMHTEpeca K XMMUH, Ha COBEPIICHCTROBAHUE YMEHUH yyaruxcs o0palarbes ¢ BEMECTBAMHA.

JauHbl Kype BHEYPOYHOM  IESTENBHOCTH IPEIyCMaTpPHBAET  IKOJOTHYCCKYIO
HAIIPABICHHOCTh XHMHYECKOr0 O00pa3oBaHHA, IPEIYCMaTPHBACT O3HAKOMIICHHME YYaIllUXCs C
XUMUYECKUMH aCleKTaMH COBPEMEHHOW SKOJIOMMH M 3KOIOrWYecKux npobnem (riobaisHOE
NOTEIUIEHHE KJIMMaTa, 030HOBBIE IBIPHI, KUCIOTHBIC JOXKIHU, 3arps3sHEHHE OKpYXKarolled Cpebl,
HCTOLLEHKE IPUPOIHBIX PECYPCOB).

IlerHoCT, NpOrpaMMBl 3aKIIOYAETCST B TOM, YTO ydall@gecs C IIOMOIIBIO KeHC —
TEXHOIIOTMH IOJIy4aT BO3MOYKHOCTH MTOCMOTPETh Ha pa3/dyHble NPOOIeMBl C MO3UIAK YICHBIX,
OLLYTUTE BECh CHEKTP TpeOoBaHMA K HAYYHOMY HCCIICIOBAHUIO.

AKTyalbHOCTH IIpPOrpaMMEI B TOM, 9TO OHa CO3JAeT YCJIOBHS s COIHAILHOTIO,
KyJIBTYPHOIO M TNpo(ecCHOHATBHOIO CaMOOIpeeNeH s, TBOPYECKOW camopeanr3aiy
AMYHOCTH peOEHKa, (OPMHPOBAHMS XHMHYECKOH TpaMOTHOCTH. 3HaHMA M  yMCHHS,
HEOOXOIMMBIC [UIS OpraHW3alldd MCCIENOBATENLCKOW NEATEeNbHOCTH, B OyAymieM CTaHyT
OCHOBOM [ OpraHM3alUy HAYYHO-MCCICIOBATEILCKON JEATENBHOCTH B BY3aX, KOJJICIDKaX,
TEXHUKYMax H T.I.

Bce wHHOBaNMOHHBIE NENArOTMYECKHE TEXHONOTHH HM3HAYAIBHO CTPOATCA Ha
KOMIIETEHTHOCTHOM TIOAXOJ€ M HalleJeHsl B pe3yibTate oOydeHus Ha Oymyniywoo
npodecCHOHANBHYIO AeSTeNbHOCTh. JlaHHOE YTBEpKIEHHE W ONpEAeNseT aKTyalbHOCTh
npuMmenenus «Keic — merona» B mpakTtuke oOpasoBanus. Kelic — TeXHOIOTHH NPEACTABISIOT
coboi rpynmny o0pa3oBaTeNbHBIX TEXHOIOTHH, METOOB U ITPuEMOB 00yUeHHs, OCHOBAHHBIX Ha
PEIIEHNH KOHKPETHBIX MpobieM, 3aaay, MO3BOJSIOT B3aUMOJEHCTBOBATH BCEM O0YYarOIIMMCH,
BIJTIOYAS IIPENOIaBaTe s,

[Ipu paspaboTke mporpaMMbl akII€HT Jenajics Ha BOMPOCHL, KOTOphIe B 0a30BOM Kypce
XHMHHA OCHOBHOM IIKOIBI PaccMaTpPHUBAIOTCS HENOCTATOYHO IIOJNHO HIIA HE PaccMaTpUBArOTCA
COBCEM. 3a/laqM ¥ YNpaKHeHHs n0100paHbl Tak, YTO 3aHATHS TI0 UX OCMBICIEHUIO U PEIICHHIO
IPOXOJAT MO0 MapalelbHO ¢ H3Yy4aeMbIM HA YPOKaX MaTepHalioM, 1H00 Kak MOBTOPSHHE yiKe
TIOJIYYEHHBIX 3HAHWI,

IlpakTiueckas 3HAYMMOCTH HPOTPAMMBI 3aK/IIOYAETCs B TOM, 9TO C IOMOINBIO KEHC-
TEXHOJIOTHH YAAeTCs aKTHBU3WUPOBATh pa3WyHble (PaKTOPBI: TEOPETHYECKHE 3HAHHSA IO TOMY
WM HHOMY KypCy, TPakTHYeCKHH OmbIT 00y4aembIX, MX CIOCOOHOCTb BBICKAa3bIBaTh CBOH
MBICTTH, HJEH, IPEUIOKCHNA, YMEHHE BBICAYIIATh AJbTEPHATUBHYIO TOYKY 3pCHHA, H
apryMEHTHPOBAHO BBICKA3aTh CBOIO.

C momoupio 3TOT0 MeTona OOydarompe MOaydaT BO3MOXXHOCTH [POSBHTH U
YCOBEPUIEHCTBOBATL AHATUTHYECKHE W OLICHOYHBIE HABBIKM, HAYYUThCS pPaboTaTh B KOMAaH/E,
OPUMEHSTH Ha IIPaKTHKE TEOPETHUECKUH MaTepuall.

HoBu3na nauHO¥ nporpaMMbl 3aKiIOYaeTCs B BO3MOXKHOCTH H3Y4CHHs YYallUMUCH
HOBBIX TeM, HE pacCMarpHBaeMbIX IIPOrpaMMOM IIpeAMEeTa, C IIOMOIIBIO IPOGIEMHO-



CHUTYATHBHOI'O OG}TIBHPU{ C UCIOJNB30BAHMEM KeicOoB. DTO IO3BOJIAET CTPOHTH 06WCHHC
YyHalluxcs 9 kmaccoB ¢ YYETOM MaKCHMAIIBHOIO HpHﬁHI’DKBHHﬂ nmpeaMera XHMHH K
HpaKTHqCCKOﬁ CTOPOHC JKMU3HH.

Ieas kypea: pacippeHue U yriuyOlneHue 3HAHUHR 110 TIPEIMETY, CO3JaHHE BOCIUTHIBAIOIIEH
cpensl, o0ecrneunBaroIIeli aKTHBA3AIMIO HHTE/UIEKTYaTbHEIX HHTEPECOB YUaIUXCs B CBOOOAHOE
BpPEMsi, Da3BHTHE 3I0POBOM, TBOPYECKH pPACTYINEH JMYHOCTH, TOATOTOBIEHHOM K
KU3HEICATSIEHOCTA B HOBBIX YCIOBHUSX, CIIOCOOHOH Ha COLMANBHO 3HAYMMYIO IPaKTHYECKYIO
AEATENLHOCTD, PEAIH3ALMIO TOOPOBOILUECKUX HHUIUATHB.

3amaun kypcea:
1. @opMupoBaHKe MOZUTHBHOM CAMOOIIEHKH, CAMOYBaKEHHUSL.
2. ®opMHpOBaHKE KOMMYHHKATHBHON KOMITETEHTHOCTH B COTPYIHAYECTBE:
— YMEHHME BeCTH [AMaNor, KOODIUHUPOBATH CBOM MACHCTBHSA C [CHCTBHSMH IApTHEPOB IO
COBMECTHOH JeATeTEHOCTH;
— CHOCOOHOCTH 10OPOIKENATENEHO W YyTKO OTHOCHTHCS K JIOJSM, CONEPEKMBATH;
— (opMHEpOBaHHE COLUAIBHO a/IeKBATHAIX CIIOCO00B MOBEICHHS.
3. ®opmupoBanue CIOCOOHOCTH K OPraHU3aIiy AeSTeTbHOCTH U YIPABICHHUIO €HO:
— BOCIIHTAHUE [[eJIeYCTPEMICHHOCTH U HACTOHYMBOCTH;
— (QopMupoBaHHWE HABBIKOB OpraHw3aimd pabodero MNPOCTPAHCTBA M PAllHOHATBHOI'O
HCIIOJNIb30BaHus paboyero BpeMeHu;
— (opMHpOBaHUE YMEHHS CAMOCTOSTEIBHO H COBMECTHO IIAHUPOBATH AEATEILHOCTS H
COTPYIHHMYECTBO; — (OPMUPOBAHUE YMEHHS CAMOCTOSTEIEHO H COBMECTHO IIPHHHUMATE
peLIeHHUS.
4. ®opMHpPOBaHUE YMEHUS PEIIaTh TBOPYESCKUE 3a1a4n.
5. @opmupoBaHue yMeHHss paborath ¢ wuHbopmanmeir (cOop, cucTeMarH3aMs, XPAaHEHHUE,
HCIIOIB30BaHKE).

I1. Ilnanupyemsblie pe3ynbTATHI 0CBOCHHA CONEPIKAHHA Kypca

JIm9HOCTHBLIMH pe3y/IbTATaAMH SBILSTIOTCS!

6 YEHHOCMHO-OPUCHMAYUOHHOL Chepe: GYBCTBO TOPAOCTH 3a POCCHHCKYIO HAyKy, OTHOIICHHE K TpYAY.
[EJICYCTPEMIIEHHOCTH, CAMOKOHTPOITB M CAMOOIIEHKA:

6 mpyooeoi cghepe: TOTOBHOCT K OCO3HAHHOMY BHIOODY JasibHelneil 06pa3oBaTeIbHOM TPaeKTOPHH;

6 NO3HABAMENLHOU Chepe: MOTUBALYS YICHUS, YMEHHUE YIIPAB/IAThH CBOCH IO3HABATEILHOMN NESATENBHOCTH.

IIpenMeTHbIME Pe3yIbTATAMHE OCBOCHHS IIPOTPAMMBI SBIISIOTCS:
6 NO3HAGAMENbHOU Ccghepe: ONUCHIBATL JIEMOHCTPALMOHHBIE U CAMOCTOSITENIEHO IIPOBEJCHHBIE XHMHUYCCKHC
SKCTIEPHMEHTSI; KITacCUPUIUPOBATE H3YUEeHHBIE 00BEKTHI U SIBJICHHUS; aBATh ONPEIe/ICHUS H3YIEHHBIX TOHATHN;
ONUCHIBATE M Da3WyaTh H3YYECHHBIE BEINECTBA, NPUMEHSEMEBIE B IOBCEHEBHOH JKH3HHU,
CTPYKTYPHPOBATh U3YyUEHHBIH MarepHal i XHMHIECKY0 HHPOPMALHIO, [TOIYyICHHYIO U3 APYTHX
HCTOYHUKOB! .
JenaTe BBIBOABI M YMO3aKJIIOYEHUS K3 HaOMOJCHUM;
6e3onacHo 00palaTecs BEIeCTBAMH.
6 mpyoosou cghepe: NIAHUPOBATH U OCYIIECTBISTH CAMOCTOATENBHYIO paboTy MO IOBTOPEHHIO H OCBOEHHIO
TEOPETUYECKOHN JacTu,



IJIJAaHMPOBATH ¥ NIPOBOIUTH XUMUHECKHH IKCIIEPHMEHT; UCIIOIB30BATh BEIIECTBA B

COOTBETCTBHH C UX MPEIHAZHAYCHUEM U CBOMCTBAMHU. - 6 YeHHOCIMHO - OPUEHMAYUOHHOU chepe.
aHAIM3UpPOBaTE U OLIEHUBATL  IIOCIJIEICTBUA IS OKpY/KaroIIeH Cpebl

OBITOBOM U IPOM3BOJCTBEHHON JIeATETEHOCTH YelIOBEKa. - 8 cghepe HezonacHocmu
JHCUBHEOESIMENbHOCHIU!

OKaspIBaTh TIEPBYIO TIOMOIIs TIPH OTPaBISHHAX, OXKOrax u JpyrUX TpaBMax, CBA3aHHBIX C
BEIIECTBAMHM U nabopaToOpHBIM obopy10BaHHEM.



MeTanpeaMeTHLIMHA pe3yabTaTaMH SBIISIOTCS:
- YMCHHC ONpENCIATh CPEICTBA, EHEPUPOBATL HIEH, HEOOXOIMMBIE JUIS HMX pealM3alliy; - BIAJcHUE
YHHBCPCAIIBHBIMY ~ €CTECTBEHHO-HAYYHBIMU  CIHOCOOAMH  IESITEBHOCTH: HW3MEpEHHe, HaOMOoJeHue,
SKCHEPHMEHT, y4eOHOe HCCIIeI0BAHNE;

-~ YMCHHE ONpPEICNATh UENH U 3a1a4d AESTENbHOCTH, BRIOMPATh CPECTBA peal3alliy e U TPUMEHSThH
WX Ha MPaKTHKE;

- HCIOIB30BATH PA3TMYHbIC HCTOYHUKH JIIS MOMYYEHHS XUMUYECKOH nH(OpMAIHHy.
OcBoeHre NporpaMMsl BHEYPOUHOI NESTENbHOCTH 06y YAIOMIEMUCS TIO3BOAT HOJYYHTh CICAYIOIIHE
pe3ybTaThL:
B cipepe paseumua nuunocmusix ynusepcansmpix YHueOHbIX Oelicmeuil 6 pamKax:

Koznumuenozo komnonenma 6ydym copmuposar:

- 9KOJOTHHYECKOE CO3HAHWE, TMPU3HAHHE BBICOKOW LEHHOCTH JXH3HH BO BCEX €€ TIPOSBICHHUAX; NPABHI
NOBEJCHUSA B UPE3BLIYANHBIX CHTYALSIX;

- OCHOBBI COIHATBHO-KPUTHYECKOTO MBIILICHNS, OPUEHTAIIUS B 0COOEHHOCTIX COI[HANBGHBIX OTHOIIEHWA ¥
B3aUMOJIEHCTBUMH,

Hesmenvrnocmnozo komnonenma 6yoym chopmuposanvi:

- YMCHHE BECTH THAIIOT HAa OCHOBE PAaBHONPABHEIX OTHOIMICHHH H B3aHMHOTO YBAKEHUS U IPHHATHS;

- YCTOMYMBBIH [I03HABATEbHBIN HHTEPEC K CTAHOBIEHHE CMEICT00Gpa3yiomeil GyHKIMA T03HABATEILHOTO
MOTHUBA;

- TOTOBHOCTBH BEIOOpa MPOGHIBHOrO 00pa3oBaHus.

Lennocmuo2o u smMoyUOHANLHO20 KOMAOHEHMOB byoem cghopmupoeana:

- IOTPEOHOCTH B CAMOBBIPAKEHHH U CAMOPEATH3AIIAH, COUATBHOM [IPU3HAHWUH.
OOyuaromuiicst IOJIYy9IUT BO3MOKHOCTS IS (hopMUpOBaAHUS:

- TOTOBHOCTH K CaM000pPa30BaHHUIO ¥ CAMOBOCITUTAHHUIO,

- BBIPQXKEHHOH YCTOWYMBON y9eOHO-TI03HABATENEHON MOTHBALIMA U HHTEpeca K YUYEHHIO.

B cipepe pazeumusn pezynamuensix YHuepcanvHbix yuednvix deiicmeuii ooyuarouwuiica Hayuumcs:
- CaMOCTOATE/IHO AHATM3HPOBATH YCIIOBMS NOCTH)KCHHS IIeJIM HA OCHOBE ydYeTa BHLIEICHHBIX yUHTENeM
OPHEHTHPOB JACHCTBUA B HOBOM yueGHOM MaTepHae;

- LCJICTIONAranuio, BKIXOYas IIOCTAHOBKY HOBBIX IeNeH, NpeobpasoBaHWe NpPAaKTHYECKOH 3agadd B
I03HABATENBHYIO;

- IUTAaHWPOBATH IMyTH JOCTHKEHHUS LIETe.
onyuums 603mo21cHOCMb HAYYUMBCS:

- [PH INTaHUPOBAHUHE HOCTHKEHHUS Hellell CaMOCTOSTEeIbHO U AJIEKBAaTHO YYHUTBIBATE YCIOBHSA U CPEACTBA MX
JOCTHXEHHS,

= CaMOCTOSTENILHO CTABUTL HOBEIE yqeﬁmﬂe LCITH | 3a0a4H.

B cihepe pazeumus noznasamensupix YHUSepcanvHvix yuebHbix Oelicmeuil obyuarowjutica Hayuumes:

- HPOBOIMTH HAOIIOACHUS ¥ SKCIIEPHMEHT [0l PYKOBOICTBOM YUHTEIS:

- OCHOBaM peaTu3allli ITPOSKTHO-HCCICI0BATENIECKOM AESTEbHOCTH,

- OCYMECTBIATE PACIIMPEHHBIH HOMCK HHPOPMAIHH € HCTIOTE30BAHAEM PECYPCOB GHOIMOTEK X HHTEPHETA.
Honyaum 03modicHocms Haywumves:

- CAMOCTOATENIBHO TIPOBOMWTE MCCIEIOBAHMS Ha OCHOBE IIPAMCHCHHA METOIO0B HaOMOACHUS |
SKCIIEpUMEHTA,

- CTaBHTB NIPOOIEMY, apTyMEHTHPOBATH €€ AKTYaTbHOCTE;



- OpPraHM30BaTh HCCIENOBAHWE C LENBI0 IIPOBEPKH THIOTE3LI; - BBEIABUIaTh THIIOTE3Bl O CBA3SX M
3aKOHOMEPHOCTSAX IIPOLECCOB; - AEIATh YMO3aKITFOUeHNS U BBIBOJBI HA OCHOBE apryMEHTAIMH.

B cepepe pazeumus xommynuxamuensix YHUBEPCATBHBIX YYuebHbLX Oeticmenii o0yuarowuiica Hayvumes.:

- @JCKBATHO HCIIOIb30BaTh PEYEBBIE CPENCTBA A DEIICHWUS Ppa3THYHBIX KOMMYHHKATHBHBIX 3a/1a4;
BJIaJIETh YCTHOM W IIMCHhMEHHOM PeYnio;

- AJICKBATHO MCIOIIL30BATh PEYb JUId IUIAHUPOBAHHS U PETYIISIUHE CBOEH JIesTeIbHOCTH,

- OpPraHW30BBIBATE U IIAHUPOBATE Yy4eOHOE COTPYAHMYECTBO C YUHTEIEM H CBEPCTHUKAMH;

- CTPOMTH MOHOJIOTHYECKOE KOHTEKCTHOE BEICKA3LIBAHHE,

- MHTEIPHPOBATECA B IPYIITy CBEPCTHUKOB M CTPOMTH MPOAYKTHBHOE B3aUMOAEHCTBHE CO CBEPCTHHKAMH M
B3POCIBIMA. [101y4ums 603MONCHOCHb HAYYUMBCSL!

- OKasbIBaATH IMOAACPIKKY W CONEHCTBHE TEM. OT KOIO 33aBUCUT JOCTHIKEHHE IIeTH B COBMECTHOM
JACATCIIBHOCTH,

- Oparh Ha ce0s UHHIUATHBY B OPraHU3AIMH COBMECTHOTO JEHCTBHS.

III ®opmbl 1 BHABI yHeOHOIM 1eATEILHOCTH

B nponecce 3ausTuit Beqymumu MeTogaMy ¥ MpHEMAMH OPraHU3aAIAH ACSTEIBHOCTH YYalHXCs ABIAIOTCA:
~ METOJ CJIyXOBOIO BOCIPHSATHS M CIOBECHOU Nepeaadyn MHQOpMAIUW; IIPUEMBL: PaccKas,

JIEKLMS, TUCKYCCHsl, Oeceia, BEICTYILIIEHUE;

— METOJl CTUMYIUPOBAHUS U MOTHBALIUH; _
[IPHEMBI: CO3JAHWE CHMTyallUd yCleXa, I[OOLIPEHME, BHINOJIHEHHE TBOPYECKHX 3aj[aHKi, CO3JaHUE
NpoOTeMHOM  CHTyalWH, NPOTHO3HPOBAaHWE OyIymeH JeSTeNBHOCTH, KOPPEKTHOE IIPENbABICHHE
TpeOoBaHNH, 3aMHTEPECOBAHHOCTD PE3Y/IBTATaAMU PAGOTEL

~ METOx mnepenaud HMHAOPMAUMH C TIOMOLIBIO MPAaKTHYECKON JEATeTbHOCTH; TIPHEMBI:
COCTABIICHUC IJIaHa, TE3UCOB BRICTYILIEHHH, peIaKTHPOBAHKE, OLICHHBAHHAE

BBICTYTUICHUH, COCTABICHHE CXEM ¥ TaOIIHIL;

— METOJ, KOHTPOJIS;

[IPUEMBL: QHAIM3 BBICTYTUICHHH, HAOMIONEHMS, CaMOOIEHKA, OLEHKA IPYIIbI, TECTHI, BHICTYIIEHHS Ha
3aHSATHUAX, 3aIUTa IPOEKTA.

DopMbI OpraHu3aANUH 00y IeHHS:
= IPYIIIOBEIE; =
WHIUBUIYATBHEIE;

— (pOHTANIBHEIE.

IV ®opmb1 KOHTPO/Is pe3yIbTaToB 0CBOEHHS MporpamMmbl GopMs KOHTPOJIA:

TEKYIKH KOHTPOIb (OLeHKa aKTHBHOCTH NPH OOCYXKISHHM MPOGIEMHBIX BOIPOCOB, PE3YIBTATOB
BBIIOJIHEHUS JOMAIIHNX 3aaHuMN );

TEMATHYECKHH KOHTPOJL (OIEHKA pPe3ylbTaToB TeMaTHYecKoro TecTupoBaHms); [ HTOroBEIif
KOHTPOIIb (OLI€HKA pe3ynbTaToB BEIIOIHEHH)S pa3THIHEIX BapuantoB K1IMog)

V Conepxanns kypcea BHeypouHoii gestersroctn BEIIIECTBA (3
qaca)
Hemuoro us ucropuu xumun. Xumus Buepa, ceromms, 3aBTpa.



TOUKA !7 POCTA

Bemectso, pusuyeckue cBoiiCTBA BEMIECTS.

OTiune YMCTHIX BemecTB OT cMecelt. CrocoOkl pasieieHus cMecei.

IlpaxTHgeckas padora Ne 1 «Croco6sl pasjienieHus cMeceity.

XUMHUYECKHE PEAKIIUHA (4 gaca)

[lpusnaku xumuueckux peakuuit. Knmaccuduxarmus XuMuYecKMX peakuuii 1O PasMdHBIM IPH3HAKAM.
ONEKTPOIMTHYECKAs NUCCOLMAMs. JNEKTPOJIMTHI W HE3IEKTPONHTHL. Peaknmy HOHHOrO OOMeHa.
OKHCIIHTENBHO-BOCCTAHOBHTEBHEIC peakiui. OKHCIUTENN U BOCCTAHOBUTENH.

Jlaboparopnas pabora Ne 1 «Peaxums 3amemmeHus MeIu SKEIE30M B PACTBOPE MEIHOTO Kymopoca,
BOJOPOJa TWHKOM B PACTBOPE COJISTHOM KHCIIOTHDY.

Jlabopatopuas paGora Ne 2 «Peakiust o6MeHa MeXIy KapOOHATOM Kalblis M COJSHON KHUCIOTOH,
XIOPHIOM Oapus B CepHOM KHCI0TOMY, «Peakiis pasnoxenns ruapoxcuaa mend (1)».

METAJLJIBI (9 gacos)

XapaxkTeprCTHKA METAJIIOB IJIABHBIX MOATPYIII B UX COSTHHEHUH

OOmas xapakTepuCTHKa METaWIOB INaBHBIX moarpymn I[-III rpynm B CBf3M ¢ HX IOJOKEHHEM B
NEPUOANIECKON cucTeMe Xummudeckux anemenToB J|.V. MenneneeBa u 0cOOEHHOCTH CTPOEHHUS HX aTOMOB.
XapakTepHple XMMHYECKME CBOMCTBA TNPOCTHIX BEMIECTB W COEIMHEHHH METAIIOB - IIENOYHBIX,
IIEJI0YHO3EMENTBHEIX.

XapakTepuCTHKa IEPEXOTHBIX IEMEHTOB — MEJIH, HKeNe3a, AMOMUHES 110 MX MONOKEHHIO B IEPHOIHYECKON
cucTeMe xuMuyecknx snementoB J[. M. Menneneera 1 0COGEHHOCTSIM CTPOEHHS HX aTOMOB.

Metawisl B Tpupose: pyabl YEPHBIX, IBETHBIX, APArONEHHBIX META/IOB. XapaKTepHEIE METAaLIMYECKHE,
(prsHUEeCKre M XUMMHYECKHE CBOKCTBA, BHYTPEHHEE CTPOCHHE METAIOB. [IOHSATHE AKTHBHBIX ¥ HACCHBHBIX
MeTasI0B. [Tonb3a 1 Bpen MeTauIoB 1jist YeloBeKa.

ONEKTPOXUMHUYECKHH DSl HAIpsKeHui metamios. Kopposus MeranioB. MexaHusM KOPPO3UH METAILIOB.
Krnaccndukanns xopposun metamnos. Crocobbl 3aruTsl OT KOPPO3HH. AHTHKOPPO3UHHBIE MOKDPBITHS.
Crnagsl

Peaxumn OBP ¢ yuactiem mMetamnios u ux coenusenwuii. [lenouku mpespamenuit (o o6pasiy OI'D).
ITpaxTayeckas padora Ne 2 «KadecTBeHHBIE PeaKLMH Ha HOHBI METAIOBY

HEMETAJLJIBI (13 wacos)
Hemeramms B mpupoe. Vcnons3osanue mpupoaHbIX Pecypeos.

Crpoenre aromo HemeramwioB. CTpOeHHS MOJEKYN HeMeTamnoB, MU3MYECKUE CBOMCTBA HEMETAIUIOB.
CocTas ¥ CBOHCTBA IPOCTHIX BEMIECTB — HEMETAIIIOB.

Psi 371€KTPOOTPHIIATETBHOCTH HEMETANIOB. XHMHUECKHE CBOMCTBA HEMETAILIOB.

IIpakTuyeckas IMIkaga dJIEKTPOOTPHIATEILHOCTH aTOMOB. HemeTamIsl — OKMCIMTENM M BOCCTAHOBHTEIH.
BsanMoie#icTBHE ¢ IPOCTBIME U CII0KHBIME BEINECTBAM.

Ofmias XapaKTepHCTHKa HEMETAIOB THaBHBIX moarpymn IV-VII rpymm B CBS3M ¢ HX MONOXEHHEM B
IEPHOJNYECKON CcHuCTeMe XHMHYeckuX snmementoB J.U. MenjeneeBa @ OCOOEHHOCTAME CTPOCHHS WX
aTOMOB.

XapaKTepHbIE XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTR M COCIWHEHMH HEMETAIIOB - TaloreHOB,
KHCJI0POAa, Cepkl, a3oTa, Gocdopa, yriepoaa, KpeMHUS.

Permenne 3ananuif Ha cocTaBneHne ypaBHEHHHA XUMUYECKUX PEaKIIHiA.

ITpakTuyeckas padora Ne 3 «DkcneprMeHTATBHBIE 331a49H TI0 PacIiO3HABAHUIO ¥ MOJIYIECHHIIO BEIIECTBY



XUMMUSA U 3NOPOBBE (2 gaca)
CocTaB ¥ cpeacTBa COBPEMEHHBIX M CTAPHHHBIX CPECTB THTHEHE], POIb XMMUYECKHX 3HAHKM B IPaMOTHOM
BBIOOPE ITUX CPEJICTB; MOJIE3HBIE COBETHI 110 YXOIY 3a II0JIOCTBIO PTa.

OCHOBHBIE COCTABIIAIOLIME 30POBOro 0Opasa  mu3HM. IIpaBuia HOIIEpKaHHS 30POBOr0 00pasa JKHU3HH.
Posib XMMUYECKHX 3HAHUM IPY aHATM3E B3aUMOIEHCTBHS OPraHU3Ma ¢ BHEINHEH CpeIoi.

XUMMSA U SKOJIOT'HS (4 gacos)

OcHoBHBIE BUIBI 3arps3HEHMI atMocheps! 1 HX ucTounuky. Boga. Boga B Macmrabax
mraseThl. OYuCTKA THTEEBOU BOJEL

[JapuuxoBsrit sddekr, rmobansHoe MOTEIIIEHNE KIAMATA U HX BO3MOKHEIE TIOCHeIcTBHIS. O30HOBBIH CIION 1
€ro 3HAYCHHUE /UL JKU3HH Ha 3emite. 3ammuTa atMochephl OT 3arpa3HeHus.

Hedpte u medrempomyxrer. Hedrs kak TomnmBo. 3arps3HeHHs MHPOBBIX ' BOJOeMOB. JlmuHas
OTBETCTBEHHOCTh K@XJIOr0 YeI0BeKa 3a 0€30MacHy0 OKPYKAIOIIYIO CPeIy.

TemaTugeckoe NJIAHHPOBAHUE

Hcenons3oBanue
Koun-Bo| oGopynosanus mentpa
Ne Tema zansTus 1aCO0B |  ecTecTBeHHOHAYTHOH H
TeXHOJI0OrHYecKoH
HANpaBAeHHOCTEH
«Touxa pocta»

I. Bemectna 3

1. | Hemnoro u3 uctopuyt xumun. XuMus BY€pa, CEroHs, JlemoHCTpaloHHOE
3aBTpa. o0opynoBaHHe

2. | BemecTBo, dusuueckue cBoiicTra pemects. Otinune
YMCTBIX BEIIECTE OT cMeceld. Crnocobbl pasjeneHus

cMeceit,
3. | IpakTudeckas pabora Ne 1 1ludporas naboparopus no
«Croco0Obl pa3neneHus cMeceii». XuUMuH (6a30BLIH YPOBEHB),
KOMIUIEKT HOCYIbl
obopynoBaHus s
YUYEHHYECKHX OIBITOB
(pm3uKa, XHUMHS,
Guosorus), KOMILUIEKT
XHUMHYECKHX
peaKTHROB
1. XuMHYeCKHE peaknuu e
4. | Ilpusnaxu xumudeckux peakumii. Knaccrdukamus
XUMHUYECKHX PEaKLUi N0 Pa3IHYHbIM IPH3HAKAM.
ONeKTPOIUTHYECKAs IUCCOUMATINSL.
5. | DNeKTponuTEl W HE3NeKTPOIMThL. Peakuuu HOHHOrO JleMOHCTpaLMOHHOE
obmena. OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHH. - obopynosanue

Oxucnureny u BOCCTAHOBHUTEIH.




JlaGopartopnas paGora Ne 1 «Peakuus 3aMeLieHNs MM
XKEIE30M B PaCTBOpE MEOHOrO Kynopoca, BOJOpoaa
LIMHKOM B PacTBOPE COJISHON KHCIIOTHIY.

Lludporas naboparopus no
XvMHH (0a30BbIN YPOBEHB),
KOMILTEKT TOCYABI W
obopynoBaHus s
YYEHHYECKHX OITBITOB

(pusuika, XUMHS,
OMONOTHA), KOMILIEKT
XUMHYECKHX
pPEaKTHBOB

JlaGopatopran paGora Ne 2 «Peakums o6MeHa Mexay
KapbOHATOM KajbLUsi W COJSHOM KHCIOTOMH, XJIOpHAOM
Gapus m cepHOM KuCIOTOMY, «Peakums pasnoxkeHus
rugpoxcuma meau (11)y.

[udposas nabopaTopus no
xvMuH (0a30BbIN YpOBEHB),
KOMTUTEKT MOCYAbl U
o0opyIoBaHUs [is
YYEHHYECKHX OITBITOB

(huzuka, XUMMS,
Ouonorus), KOMIIEKT
XUMUYECKHX
PEaKTHBOB




TOUKA \‘V POCTA

FII. MeTta/uibl.

XapaKTepUCTHKA METAIIOB IJIaBHbIX MOATPYII A UX
COE/IMHEHHH.

OOb1ias xapakTepucTHKa METAIJIOB TaBHAIX moarpynn I—
III rpynm B CBA3HM ¢ MX TONOXKEHUEM B NIEPUOAMYECKOMH
cucreme xumuueckux anementor .M. Menneneera u
0COOEHHOCTH CTPOEHHS UX ATOMOB,

10.

XapaxkTepHsle XUMUYECKHe CBOMCTBA POCTHIX BEIIECTB U
COEIMHEHHUH METAJLIOB - IIEIOYHBIX, [HIEeI0YHO3eMeNbHbIX

JleMOHCTpaLIMOHHOE
obopynoBaHue

11.

XapakTepHcTHKa NIEPEXOAHBIX 3JIEMEHTOB — MEJIH, JKeesa,
ATOMHHHS 110 HX [10JIOXKEHUIO B IEPUOAMYECKOH cUcTEMe
xumuyeckux snemenToB JILW. Menneneesa u
0COOEHHOCTAM CTPOEHMUS MX ATOMOB,

12.

Merannsl B npupode:  pyisl
JParoleHHbIX MeTaIoB. XapakTepHble
MeTannAueckue, (Qunueckue W XHMMHYECKHE CBOHMCTRA,

BHYTPEHHEEC CTPOCHHE METAL/IOB.

YEPHBIX, LBETHBIX,

[onsiTie akTUBHBIX M naccuBHLIX Metaios. Iloneza u
BpEO METAIIOB OJid YENIOBEKA.

14.

ONeKTPOXUMHHECKHH pAJ  HANPSUKSHWH  METAIUIOB.
Kopposus merannos. MexaHW3M KOpPpPO3HH METAJIOB.
Knaccudukanus koppozuu mertamios. Crocobsl 3amiTsl
OT KOPpO3MK. AHTUKOPPO3UiiHBIE TOKPhITHS. CrIIaBbL.

KOMIUIeKT KOJUTEKLIKAH U3
CIIMCKA

15.

Peaxuuu OBP ¢ yuacTreM MeTa/uioB ¥ HX COEXHHEHUH.
enouku npespatennii (no obpazmy OI'D).

JleMoHCTpaLlMOHHOE
obopynoraHue

16.

Ipakrugeckas paGora Ne 2 «KayecTBeHHbIe peakiiuy HA
HOHbI METAJIIIOBY

Lludposas naboparopus o
xuMu# (0a30BbIN YPOBEHB),
KOMIUIEKT NIOCY bl 1
obopyaoBaHua A/1s
YHEHHYECKHUX OTIBITOB

(puzmka,
Buostorus),
XHUMHYECKHX
peaKTHBOB

XHMHS,
KOMITJIEKT

Iv. HemeTannsl
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17.

Hemeraniel B npupone. HMcrone3osanue npupoaHbIX
pecypcog.

18.

Crpoenue aTOMOB HEMETAILIOB.

19,

CTPOCHHH MOJIEKYJT HEMETaILJIOB.

20.

@uU3rMUecKUe CBOMCTBA HEMETAILIOB.

21

CBOMCTBA
— HEeMeTAIOB,

Cocras u
BEILECTB

NpOCTBIX

22.

Pan SNAEKTPOOTPHLIATEIIBHOCTH HEMETAIOB.
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23. | XuMuuecKre CBOMCTBA HEMETATIOB. [Tudposas nabopatopus 1o
XHUMHH (06a30BEIH YPOBEHE),
KOMIJIEKT [10CY bl |
obopyaoBaHus s
YYEHHYECKHX ONBITOB
(buzuka, xumus, GHOIOTHA),
KOMIIEKT
XUMHYECKHUX PeaKTHBOB
24. | IlpakTuyeckas [IKajJa 31eKTPOOTPHULATENEHOCTH
aTOMOB.
25. | HemeTamisl — OKUCIMTENIH H BOCCTAHOBUTENH.
B3anumoselicTBre ¢ IPOCTBHIME K CIIOKHBIMY BEIIECTBAM.
26. | OGmas xapaKTepPUCTHKA HEMETAIOB IJIABHBIX MOArPYTI
IV-VII rpynn B CBA3M C UX TOJOKEHHEM B
NEPUOJHYECKON cUcTeMe Xumuueckux snementos JI.H.
Meneneena u 0cOOEHHOCTAME CTPOEHUS UX ATOMOB.
27. | XapakTepHble XUMHYECKHE CBOMCTBA POCTHIX BELIECTB U
COeIMHEHHH HEMETAJLIOB - FaJIOreHOB, KACIOPOAa, Cepbl,
asora, pocdopa, yrnepona, KpeMHus.,
28. | Pewenue 3a1anuil Ha COCTaBIEHHE ypaBHEHUI
XHMUUYECKUX peaKiuii,
29. | Hpaxraveckas pabora Ne 3 «DKkcnepiMeHTATIbHbIE udposas raboparopus mo
3a1a4uM 0 PACIO3HABAHMIO U TIONYUEHHIO BEINECTRY XuMiH (0a30BbIH YPOBEHB),
KOMIUIEKT NOCY/bl ¥
obopyaoBaHus s
YUEHHYECKHX OIbITOBR
(thusuka, XUMHS,
GHONOrHd), KOMIUIEKT
XMMHYECKHX
PeaKTHBOB
V. Xamus 1 300poBbe
30. | Cocras u cpencTBa COBPEMEHHBIX M CTAPUHHBIX CPE/ICTB
TUTHEHB], PO/Ib XUMHMYECKMX 3HAHHHK B IPAMOTHOM
BbIOOpE 3THX CPEICTB; MOME3HBIE COBETHI MO YXOAY 3a
MOJIOCTBIO PTa.
31. | OcHOBHbIE COCTABISIOLIME 3HOPOBOro 06pa3a KU3HH.
IIpasuna noanepsxauus 3m0poBoro obpasa skusuu. Pornb
XMMHUYECKUX 3HAHUHN [IPU aHAIHM3e B3aUMOIEHCTRIS
OpraHmsma ¢ BHELUHEH cpenoi.
VI. Xumus u 3xo.10ras
32. | OcHOBHbIE BHIbI 3arpsi3HEHUH aTMOCHEPHI U KX
MCTOYHUKH.
33. | Boga. Bona B macmrra6ax nianetst. OuuMCTKa MUTBEBO#H _
BOJIBI. i
34. | Taprukossiit 3¢hdekr, raobansHoe NOTEMIEHHe KIAMAaTa

H MX BO3MOHble nocrnencTsud., O30HOBBIA CIIOH U ero
3Ha4YeHHe 1 JKU3HU Ha 3emie. 3amura atMocdepsl OT
3arpsi3HeHus.
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33,

Jln4Has  OTBETCTBEHHOCTh  K&KIONO  YeNOBEKA 34
6e30nacHyIo OKpYIKAOLIYIO Cpeay.

Hedte u nedrenpomykrsl. Hedrs kak Tormso. KoMnaexT KoyeKkuui 13
3arpsa3HeHUs] MUPOBBIX BOJOEMOB. CIHCKa

10.

VII Ilepedenn pekoMeHIyeMbIX HCTOYHHKOB

Apckuii FO.M., Janunss B, u ap. «Dxomornyeckue IpoOIeMBl: 9TO IIPOUCXOIHUT, KTO
BHHOBAT U 9TO JenaThy: yuebuoe mocobue. M., MHIITY, 1997.
baiikosa B.M. Xumus nocne ypokos. B momomps mkone. — M.: I[Tpocsemenue, 2011

beikanosa T.A., Beikanos A.C. 3amaun 10 XMMHH C 3KOJIOTHYECKUM COIEPIKAHHEM. —
Bopone:x, 1997.

lonsadensa M.I'. Bueknaccuas pabora mo xumun. — M.: IIpoceemenue, 2012.
['neboa B.JI. Opranmsaimus ¥ [pOBEJEHME SKONOTHYECKOrO MPAKTHKYMa CO
MIKONIHUKAMU: MeTtoauueckue pexomenpanuu/B.JI. [mebosa, H.B.Ilo3zgasxoBa. —
Yaesuosck: YUIIKITPO, 2007 .
I'peaymauxosa T.JO. ITporpamma BHeypouHO# gesrensHOCTH «BHOchepa. DKOIOTrHs.
3moposee». [Teker]: merommueckme pexomenpamuu /T.FO. TI'pedyymnukosa, E.B.
Croupuna. — Yiaesaorck: ®T'BOY BO «Yal'TIY um. Y. H. YassuoBay, 2017.
I'peuymrnkosa T.10. [Iporpamma BHEYPOUHOMN IeATENEHOCTH «DKOIOr0-KpaeBequeckue
kBecThl». [Teker]: meTopmueckue pexomeraanuy /T.10. I'peuymmuukosa, E.B. Cniupuna.
— VaegHoek: ®I'BOY BO «Val'TIV mm. U. H. YiaesaoBay, 2017.

Crnupuna E.B. Tlpaktukym no muciumnuse «[IpukiianHas raapoOHONOTAs»: yaeOHOe
nocobue. YpsHoBck: YI'CXA mm. IT.A. Cronsimuna, 2012.

Crnmpura E.B. Ilporpamva BHeypouHOH mesTenbHOCTH «YenoBEK Ccpemd IJIFOMei.
[Texer] : MmeTonnueckue pexomenganuy s yaurenei 6uonorun / E.B. Cuupuna, T.1O.
I'peuymmnkosa. — Yaesnosck: Lertp OCH, 2015.

@aneesa [ A. Xumus u skonorus: MaTtepuasl is IpOBeIeHNs y4eOHOM U BHEYPOIHOM
paboThl 10 3KOJIOTHYECKOMY BOCHIHTaHUIO. — Bonrorpam: Yuurens, 2005

12



