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|. TlogcHuTeapHad 3aIMcKa

[Tporpamma «B XUMUU BCe MHTEPECHO» JIETAIM3UPYET COJCPKAHUE Kypca BHEYPOUHOU JIEATEIBHOCTH, JAaeT MOJPOOHOE pachpe/esiecHue 4acoB |
MOCIIEIOBATEIBHOCTh U3YUSHHS TEM M Pa3JIeIIOB.

JHannas mporpaMma npeJHa3HaYeHa TUISt y4armuxcs 9 KJacca, MO3BOJISIET pacuIupuTh
Y YIIIYOHUTh Y YJaIIUXCsl MPAKTHYECKOE MPUMEHEHHUE TIOJTYICHHBIX TEOPETUICCKUX 3HAHUN ITOXUMHH.

ABTOpCKas mporpaMma paccuntana Ha 34 yueOHbIX yaca (1 yac B HeZIe/r0),0pHEHTHPOBAHA Ha YIIIyOJICHUE U PACIIMPEHUE 3HAHU, Ha pa3BUTHE JII000
3HATEJIHLHOCTH UUHTEpPEca K XUMHUH, Ha COBEPIICHCTBOBAHNE YMCHHM YYaITUXCsl 00paIiaTbes ¢ BEIICCTBAMH.

JlaHHBIN KypC BHEYPOYHOH JACATEILHOCTH MPEyCMATPUBALCT KOJOTHICCKYIO HAITPABICHHOCTh XUMUYIECKOTO 00pa30BaHNs, IPETyCMAaTPHBACT O3HAKO
MJICHHE YYalIUXCs C XUMHYSCKUMHU aClIeKTaMU COBPEMEHHOM SKOJIOTHH M SKOJIOTHYECKUX MPoOJeM (IIo0albHOE MOTETUICHHE KJIMMAaTa, O30HOBBIC JIBIPHI,
KHUCIIOTHBIC JIOK]TH, 3arPS3HCHNUE OKPYKAOIIEH CPeJIbl, HCTOIICHUE TIPUPOTHBIX PECYPCOB).

[{leHHOCTH MPOTpPaMMBI 3aKITFOYACTCS B TOM, YTO YJaIIUECs C TIOMOIIBIO KEHC — TEXHOJIOTHIA TOJIydaT BO3MOXKHOCTH TIOCMOTPETh Ha pa3IUJHbBIC
IPOOJIEMBI C ITO3UIIUHN YICHBIX, OIIYTHTh BECh CIIEKTP TPEOOBAHMI K HAYIHOMY UCCIICIOBAHHIO.

AXTyaJTbHOCTB TIPOTPaMMBI B TOM, YTO OHA CO3JIaeT YCIOBHS JUISI COITUAIBHOTO, KYJIBTYPHOTO H MPO(EeCCHOHAIBEHOTO CaMOOTIPE/ICIICHHUS, TBOPUYCCKOM
camMopeaTn3aIiy JJHIHOCTH peOEHKa, POPMUPOBAHUS XUMHUIECKON rPaMOTHOCTH. 3HAHUS U YMEHUsI, HEOOXO0IUMBIC JUISI OpTraHU3aIluu UCCIIEA0BATEILCKOM JIe
SATETBLHOCTH, B OYAYIIEM CTaHYT OCHOBOM JUTSI OpTraHU3aIliy HAyIHO-UCCIICIOBATEIILCKOM JAITEILHOCTH B By3aX, KOJUIC/DKAX, TEXHUKYMaX U T.J.

Bce nHHOBAIIMOHHBIE MEIarOrMYECKHUe TEXHOJIOTHH U3HAYaIbHO CTPOSTCS HA KOMIIETEHTHOCTHOM MOJXO/IE€ U HalleJIeHbl B pe3ylbTaTe oO0yueHus Ha
Oyayu1yto nmpoQeccuoHaNbHYIO JesITebHOCTh. JJaHHOE yTBEepKACHUE U OTpEeNseT akTyaJbHOCTh npuMeHeHust  «Kelic — wMeToma» B NpakTUKe
oOpa3zoBanus. Keiic — TexHOJIOrHM MpeACTaBIsAIOT OO0 TpyIy 00pa3oBaTeNbHBIX TEXHOJIOTUI, METOJI0B U MPUEMOB 00YUeHHMsI, OCHOBAHHBIX HA PEIICHUU
KOHKPETHBIX Mpo0JeM, 3a/1a4, MO3BOJISIIOT B3aUMO/ICHCTBOBATh BCEM 00YYaIOIIUMCS, BKIIIOYasl MPENo1aBaTesl.

[Ipu pa3paboTke mporpaMMbl akIEHT AeNaics Ha BOMPOCHI, KOTOpPhIE B 0a30BOM Kypce XMMHUU OCHOBHOM IIIKOJIBI PACCMAaTPUBAIOTCS HEIOCTATOYHO
MOJIHO WM HE PaccMaTpHUBAIOTCS COBCEM. 3a/layd W YINPaKHEHUS MNOJ0OpaHbl TaK, YTO 3aHATHUA MO WX OCMBICICHHIO M PELICHUIO MPOXOAST JH00
NapajuleNIbHO C U3Y4YaeMbIM Ha YpOKax MaTepHalioM, MO0 Kak MOBTOPEHHUE YK€ MOTyYCHHBIX 3HAHUM.

[IpakTryeckas 3HAUUMOCTh MPOTPAMMBI 3aKJIFOUAETCS B TOM, YTO C TIOMOIIIBIO KEIiC- TEXHOJIOTUH YAAa€TCs aKTUBU3UPOBATh Pa3INYHbIC dakTopsI:
TEOPETUYECKUE 3HAHUSA o
TOMY WJIM UHOMY KYpPCY, IPaKTUYECKUH OMBIT 00y4aeMbIX, KX CIIOCOOHOCTh BBICKA3bIBaTh CBOU MBICIH, HJICH, IPEJIOKEHUS, YMEHUE BBICIYIIATH ANbTEPH
aTUBHYIO TOUKY 3pEHUS, U apI'YMEHTHPOBAHO BBICKA3aTh CBOIO.

C momo11pI0 3TOro MeTo1a 00yJarolie noiay4aT BO3MOKHOCTh MPOSIBUTh MYCOBEPLICHCTBOBATh AHATUTHUYECKWE W OIICHOYHBbIC HABBIKM, HAYYUTHCS
paboTaTh B KOMaH e, MPUMEHAThH Ha MPAKTUKE TEOPETUUYECKUIN MaTepual.

HoBu3zHa qaHHOM TporpaMMBbI
3aKJIFOUAETCS B BOZMOYKHOCTH M3YUESHHS YJalllMMUCS HOBBIX TEM, HE PACCMaTPUBAEMBIX MPOTPaAaMMON TIpeIMETa, C MOMOIIBI0 MTPOOIEMHO-

CUTYaTUBHOTO OOYYEHHSI C UCIIOJIb30BAHUEM KEHCOB. DTO MO3BOJISET CTPOUTH 0OOydeHUe yyamuxcst 9 KI1acCoB € y4eTOM MaKCUMaIbHOTO MPUOIMKEHUS TIpe]l
MeTa XUMUU K MPAKTHYECKON CTOPOHE KU3HU.

He.]'lb Kypca: paCliip€Hue H yFJIy6JICHI/IC 3HAaHUU 110 npeaMeTy, CO3aaHuc BOCITMTHIBAIOIIEH Cpcahbl, O6CCHC‘-II/IBaIOH_[CI71 AKTUBHU3alIUIO
HWHTCJUICKTYAJIbHBIX HHTCPECOB YHAIIUXCS B CBO60,Z[HOC BpEMs, PA3BUTHC SHOpOBOﬁ, TBOPUYCCKU paCTYH_[Cﬁ JINYHOCTH, MOATOTOBIIEHHOHN K



KU3BHCACATCIIbBHOCTH B HOBBIX YCJIOBHUSX, CITOCOOHOM Ha COUHAJIbHO 3HAYUMYH MPAKTUYCCKYIOACATCIbHOCTD, peaIn3aluo I[O6p0BOJ'H>‘I€CKI/IX WHHUIIMATHUB.

3ajgauun Kypca:
1. ®opmupoBaHH€e TO3UTUBHON CAMOOLICHKH, CAMOYBaKEHUSI.
2. ®opMHUpOBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B COTPYIHHYECTBE:
— YMEHHE BECTH JUAJIOT, KOOPJUHUPOBATH CBOU JECHCTBUS C IEHCTBUSMU apTHEPOB IOCOBMECTHOM JESITEIbHOCTH;
— CHOCOOHOCTH JOOPOKENATENBHO U YyTKO OTHOCUTBCS K JIIOASM, CONEPEKHUBATD;
— (hopMupOBaHUE COLMANBHO aJEKBATHBIX CIIOCOOOB NOBEACHHUS.
3. ®opMupoBaHUe CIIOCOOHOCTH K OPraHU3ALNH ACSTEIBHOCTU U YIIPABICHHIO €IO:
— BOCIUTAHUE LEJICYCTPEMIIEHHOCTH M HACTOMUUBOCTH;
— (hopMHpOBaHNE HABBIKOB OPraHU3alMK pabouero NpOCTPAHCTBA U PALIMOHATIBHOTO UCIIOIB30BAHUS PA0OYEr0 BPEMEHU;
— (QopMUpOBaHHE YMEHHS CAMOCTOSITEIbHO M COBMECTHO IUIAHUPOBATH JAEATEIbHOCTh HCOTPYIHUYECTBO; — (POPMHUPOBAHHE YMEHHUS
CaMOCTOSITENIbHO U COBMECTHO TPUHUMAThPEIICHHUS.
4. ®opmupoBaHUE YMEHUS peliaTh TBOPUECKUE 3a1a4H.
5. ®opMmupoBaHHe yMeHHs paboTaTh ¢ MHPopMarmen (coop, cucTeMaTusalys, XpaHeH!Ee, NCIIOJIb30BaHUE).

[l. [Inanupyembie pe3ysbTaThl OCBOCHHUS COJIEpKaHUSI Kypca

JIMYHOCTHBIMH pe3yjabTaTaMi ABJAIOTCSH .
- 8 YEHHOCMHO-0PUEHMAYUOHHOU cghepe. 1yBCTBO TOPIOCTH 33 POCCHICKYIO HAYKy, OTHOIIEHHEK TPYY, IeNIeyCTPEMIICHHOCTh, CAMOKOHTPOIIb M CAMOOIIEHKA;

- 6 mpy0osoll cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajibHeIel 00pa3oBaTeIbHOUTPACKTOPUY;
- 8 nosHasamenvbHou cgepe: MOTHBAILMS YUYEHHUS, YMEHHE YIPABIATH CBOCH MO3HABATEIbHONICSITEIHLHOCTH.

IIpenMeTHBIMH pe3yJIbTATAMM OCBOSHHS MTPOTPAMMBI SIBIISTFOTCSL:
- 8 NO3HABAMENbHOUL chepe:

OIUCHIBATh IEMOHCTPALMOHHBIE M CAMOCTOSITEILHO MPOBEACHHBIE XUMHUYECKHE SKCIIEPUMEHTHI; KITaCCH(UIIMPOBATh N3Y4EHHBIE OOBEKTHI U SBJICHUS;
JaBaTh ONPECIICHNS U3Y4EHHbIX TOHSITHIA;
OIMCBIBATH U Pa3INyaTh U3y4eHHbIE BELIECTBA, IPUMEHsSIEMbIE B IOBCEIHEBHOM
KHU3HU; CTPYKTYPUPOBATh U3YUYEHHBIH MaTepral U XUMHUECKYI0 MH(OPMAIUIO, TOJIyYEHHYIO U3 JPYTUXUCTOUYHHKOB;

JieTIaTh BBIBOJIBI M YMO3AKIIIOUCHHUS U3 HAOII01eHUIT;0e3011acHO 00paIaThesi BEIeCTBaMHU.

- 6 mpyoosoll cghepe:

IUTAHUPOBATh M OCYLIECTBIATh CAMOCTOSTENbHYIO paboTy MO TMOBTOPEHHMIO M OCBOCHUIOTEOPETHYECKOM YacCTH,
IUTAHUPOBATh U TIPOBOIUTH XUMUYECKUN IKCIIEPUMEHT; HCII0JIb30BaTh BEIIECTBA B COOTBETCTBUHC UX MTPEIHA3HAUYEHHEM U CBOWCTBAMHU.



- 8 YEHHOCMHO - OPUEHMAYUOHHOU cepe:
AHAJIM3UPOBATH u OLCHUBATH IIOCICACTBUA IJIA Opr)KaIOHIeI\/II CpeZ[LI6BITOBOI\/'I n
HpOHSBOI[CTBeHHOfI JACATCIBHOCTH YCJIOBCKA.

- 8 cghepe bezonacHocmu HcuHeOessMeIbHOCML:
OKa3bIBaTh MEPBYIO MOMOIb ITPHU OTPABJICHUAX, OXKOIraX U JAPYIrUX TpaBMaX, CBA3AHHBIX CBCIICCTBAMU U Ha60paTOpHLIM O60pyﬂOBaHI/IeM.

MeTaHpeI[MeTH bIMHU pE3yJibTaTaMU SBJIAIOTCA:

- YMEHHE ONPEILIISITh CPEJCTBA, TCHEPUPOBATH UICH, HEOOXOAUMBIC [T X Pean3alliu;
- BIIQJICHUE YHUBEPCAJTbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU NIEATEILHOCTH: U3MEpEHUe, Ha0MI0ACHHE, DKCIEPUMEHT, yIeOHOE HCCIIeIOBAHNUE;
- yYMEHHUE OMNPENeNITh EeTU U 33a4M JeATEeIbHOCTH, BEIOMPATh CPEICTBA peai3allui 1eJTU UIMPUMEHSTh UX Ha MPAKTUKE;

- UCIOJIK30BATh PA3IMYHBIC UCTOUHUKH /IS TIOJY4EeHUSI XUMUYECKOU HH(POpMaIInH.
OcBoeHuE MPOrpaMMbl BHEYPOUHOU JICATENLHOCTH O00YYarOIMMUCS TO3BOIUT MOMYyYUThCISIYIOIINE Pe3yIbTaThl:

B cdepe pazBuTHs JMYHOCTHBIX YHUBEPCAJIbHBIX YUEOHBIX JCICTBUN B paMKax:

Koenumuenozo komnonenma 6yoym cgpopmuposanvi:

AKOJIOTUYECKOE CO3HAHHWE, MPU3HAHUE BBICOKOM IIEHHOCTH KH3HU BO BCEX €€ MPOSIBICHHSX;ITPABUII MOBEACHUS B UPE3BBIYANHBIX CUTYAIUAX;
- OCHOBBI COIIMAJIEHO-KPUTHYECKOTO MBIIIICHHS, OPUCHTAIIUSI B OCOOCHHOCTSX COIMAIbHBIXOTHOIICHUH U B3aUMOICHCTBUM.
HesimenbHocmnoeo komnonenma 6yoym cghopmuposanvl:

YMEHHE BECTH JIMAIOT Ha OCHOBE PaBHOIIPABHBIX OTHOIICHUH M B3aUMHOTO YBXXCHHS HIIPUHSTHS;
---- YCTOMYMBBINA MMO3HABATEIbHBII MHTEPEC M CTAHOBJIICHUE CMBICIOOOpa3yonie (yHKIMUIIO3HABATEIIEHOTO MOTHUBA;
- TOTOBHOCTB BbIOOpa PO (HILHOTO 00pa3oBaHUsI.
LlenHocmHO20 U IMOYUOHANLHO20 KOMHOHEHMO8 6yoem cghopmuposana:

- TOTpeOHOCTh B  CAMOBBIP@KEHHHM U  caMopealu3allud, COIHMAIbHOM  Ipu3HaHuU. OO0ydaromuics NoJTydYUuT BO3MOKHOCTD
i popMHUpOBaHUS:

- TOTOBHOCTH K CaMOOOpa30BaHUIO U CaMOBOCIIUTAHUIO;

- BBIp@XEHHOW yCTOMYMBON y4eOHO-TI03HABATEILHON MOTHBAIIUH U UHTEpECa K YYCHHUIO.

B cdepe pasButus peryjasiTUBHbIX YHUBEPCAJbHbBIX YYE€OHBIX 1eHCTBUH 00yYAKO LU ACH

Hayuumcs:

- CaMOCTOATCIIBHO aHAJIM3UPOBATH YCJIOBUSA JOCTUKCHHUSA LCJIHM HA OCHOBC YUYCTA BBIJACIICHHBIXYYUTCICM OPUCHTHUPOB JIENCTBHUS B HOBOM
y‘{e6HOM MaTepualec,
- OCJICTI0JIaraHnio, BKIIKOYad IMMOCTAaHOBKY HOBBIX ueneﬁ, npeoGpa3OBaHI/1e HpaKTquCKOﬁ 3a/1a4vB ITO3HABATCIIbHYIO,



- IUIAHUPOBATh ITYTH JTOCTUKEHUS LIEIIEH.
Tonyuumb 603MONHCHOCb HAYHUMBCAL:

- [IpUu IIaHUPOBAHUN JOCTUKCHUA ueneﬁ CaMOCTOATCIIbHO U aJICKBATHO YYHTBLIBATH YCJIOBHUA UCPCACTBA UX JOCTUIKCHUS,
- CaMOCTOATCIIbHO CTaBUTb HOBBIC y‘-IGGHLIe OCJIn 1 3a1a4u.

B cdepe pasBuTHs NO3HABATEIbHBIX YHUBEPCAJIBHBIX YU4€OHBIX AeHCTBUI 00y4arOIIMCs

Hayuumcs:

- IPOBOAMTH HAOTIOACHUS U DKCTICPUMEHT TI0]T PyKOBOJICTBOM YUHTEIISI;
- OCHOBaM peajn3aluy MPOEKTHO-UCCIIE0BATEIbCKOMN 1€ TENbHOCTH;
- OCYIICCTBJISTh PACHIUPEHHBIN MOUCK MHGOPMAIMH C UCTIOJIb30BaHUEM PECYPCOB OMOIMOTEK MUHTEPHETA.
HO./'lylll/tm BO3MOICHOCMb HAYHUMDBCA.

- CaMOCTOSITEJILHO MPOBOJUTH UCCIIEI0BAHUS HA OCHOBE MPUMEHEHUS] METO0B HAOIIO/IEHUSI UAKCIIEPUMEHTA;
- CTaBUTH NMPOOIEMY, apryMEHTHPOBATh €€ aKTyallbHOCTb;
OpPraHM30BaTh UCCIEJOBAHUE C LIEJIbIO IPOBEPKH TUITOTESBI;
BBIJIBUTaTh TMIIOTE3BI O CBA3AX U 3aKOHOMEPHOCTSIX ITPOLIECCOB;
JIeJIaTh YMO3AKIOYEHHUS U BBIBOJIBI HA OCHOBE apryMEHTALUU.

B cdepe pazBuTHsI KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX YYEOHBIX AeHCTBUH 00yYalOIIUKCS

Hayuumcs:

AJICKBATHO HCIIOJIB30BaTh PCUCBBIC CPCACTBA JId PCHICHHUA PA3JIMYHBIX KOMMYHHMKaTHBHBIX3aada4; BJIaJCTh YCTHOﬁ W NACHbMEHHOM PEYBIO;
- AACKBATHO MCII0JIB30BaTh PC€Ub JJI INIAaHUPOBAHUA U PETYIISIIINN cBoei JACATCIIBHOCTH,
- OPraHrU30BbIBATH U IIJIAHUPOBATH yqe6Hoe COTPYAHHUUYCCTBO C YUHUTCIIEM U CBEPCTHHUKAMMU,
- CTPOUTDH MOHOJIOTHYCCKOC KOHTCKCTHOC BbICKA3bIBAHUC,
- HHTCIPUPOBATBHCA B I'PyHITYy CBEPCTHHUKOB U CTPOUTH HNPOJAYKTUBHOC BSaHMOﬂeﬁCTBHe COCBCPCTHUKAMH H B3POCJIbIMHU.
HO]ly’{un’lb BO3MOICHOCMb HAYHYUMbCAL!

- OKa3bIBaATbhb NMOAACPIKKY U COZICHCTBHE TEM, OT KOI'O 3aBHCHUT AOCTHMIKCHUC LIC/IM B COBMGCTHOﬁHCHTCJ’IBHOCTH;
- 6paTI> Ha ceO0s WHUIUATHUBY B OpraHru3allii COBMCCTHOTI'O JIENCTBUSL.

[l ®opmbl 1 BUIBI yUeOHOM AeATEILHOCTH



B nporuecce 3aHsaTHR BEQyIIMMU METOJAMU U IIPUEMAMU OpraHU3aluu ACATEIBHOCTH yYaIIUXCSABIIAIOTCS:
— METOJI CIIyXOBOTO BOCHPHUSATHS U CIIOBECHOM Iepeaadn HH(POpPMAaLU;IPUEMbl: PaccKa3, JEKIHUs, TUCKYCCHsI, Oece/ia, BEICTYIIICHUE;
— METO/l CTUMYJIMPOBAHUS U MOTUBALUU;
IIPUEMBL: CO3JAaHME CUTYyallUd YCII€Xa, HNOOLIPEHUE, BBINOJIHEHWE TBOPUYECKMX 3aJaHUM, CO3/aHUENpPOOJIEMHON CHUTyallMM, NPOTHO3UPOBaHUE Oyayllel
JEATeIbHOCTH, KOPPEKTHOE MPEIbsIBICHHE TPeOOBaHUH, 3aMHTEPECOBAHHOCTh PE3yabTaTaMu PaOOTHL;
— MeToJ nepeaayr HHHOPMAIHH C TOMOIIBIO MTPAKTUYECKON IS TEILHOCTH;
IIPUEMBL: COCTABJICHUE IJIaHA, TE3UCOB BBICTYIUIEHUH, PEJaKTUPOBAHNE, OLIEHUBAHUEBBICTYIUIEHUH, COCTABJIEHUE CXEM U TaOJMLI,
— METOJl KOHTPOJIS;
TIPUEMBI: aHAJIN3 BHICTYIUICHUH, HAOIIOJCHNs, CAMOOLIEHKA, OI[CHKA T'PYIIIBI, TECTHI, BBICTYIUICHUS HA 3aHATHUSX, 3aIMATA IPOEKTA.

dopMbI OpraHu3aivi 00y4eHus :

— TPYMIIOBEIC;
— UHJUBUIyaJIbHBIC,
— (poHTaANBHBIE.

IV ®opMbI KOHTPOJIS pe3YJABTATOB OCBOCHUSI POTPAMMBI

@DOpMBI KOHTPOJIA:
(] TeKylui KOHTPOJIb (OI[€HKA aKTUBHOCTHU NMPH 0OCYKJICHUH MPOOJIEMHBIX BOIPOCOB,PE3yIbTaTOB BHIMOIHEHUS JOMAITHUX 3aJaHui);
(]  TemaTHuYeCKUU KOHTPOJIb (OLIEHKA PE3yIbTaTOB TEMATHUYECKOIO TECTUPOBAHMUS);
(] WATOTOBBIN KOHTPOJIb (OIICHKA PE3YJAbTATOB BHITTOJTHEHUS pa3nuuHbIX BapuanToB KIMIMoB)

V Copeprxanus kypca BHeypouHoit aesitenbHOoCcTH BEIIIECTBA (3 yaca)
Hemuoro u3 ucropun xuMuu. XuMus Buepa, cerojHsi, 3aBrpa.BemectBo, Gpu3ndeckue cBOCTBa BENIECTB.
OTJIM4Ke YMCTHIX BemecTB OT cMeceil. CrTocoObl pasenieHus CMeceu.
MpakTnueckast padora Ne 1 «CrocoObI pa3neieHus: CMeCeiy.

XUMHWYECKUE PEAKILINU (4 yaca)

[puznaku xumMudeckux peakiuii. Kiaccudukanmst XuMIdeckuX peakui o pa3IindHbIM IPH3HAKaM. DIEKTPOIUTHYESCKAs AUCCOMMANIS. DICKTPOIUTHI i HEIJICKTPOIUTHL. Peakiu
1 MOHHOT0 00MeHa. OKHACINTETFHO-BOCCTAHOBUTENBHBIE peakunui. OKUCINTETH U BOCCTAHOBUTEIH.

JlaGopaTopHas padora Ne 1 «Peakius 3aMeIeHUsT MEIH JKEJIE30M B PACTBOPE MEIHOTO KYIIOpoca, BOAOPOa IHHKOM B PACTBOPE COMSTHON KUCIOTHD.

JladopaTopHasi pabora Ne 2 «Peakiust oOMeHa M1y KapOOHATOM KaJIbIIHsI X COJSTHOM KUCIIOTOM, XJIOPUIOM OapHsi M CEpHOH KUCIOTOH», «Peakiusi pa3ioKeHUs THIAPOKCHIA
memu (11)».

METAJUJIBI (9 yacoB)

XapaKTepI/ICTI/IKa MCTAJUIOB INTaBHBIX MOATPYIIT U UX COCAUHEHUN



OOmiast xapakTepucTuKa MeTajuioB riaBHbeIX noarpynn [-III rpynm B cBS3M € MX MOJOXEHHEM B MEPHOJMUYECKON CHCTEME XUMHUYECKUX 31eMeHToB J[.M.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX ATOMOB.
XapakTepHble XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB U COEIMHEHUI METAIUIOB - I[E€JI0YHbIX, 1I€JI0YHO3EMEIbHBIX.
XapakTepHucTUKa MEPEXOIHBIX JIEMEHTOB — ME/IH, JKE€J€3a, ATFOMUHUS 10 UX [I0JIOKEHHIO B IEPUOINYECKON cucTeMe XUMHUYeCKuX aieMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTSIM CTPOEHUSIUX aTOMOB.
Mertasisl B Ipupoje: pyabl YEPHBIX, LIBETHBIX, IparolieHHbIX METAJUIOB. XapaKTepHble MeTa/lInYecKue, (pU3nueckue 1 XMMMUYECKHEe CBOICTBA, BHYTPEHHEE C
TpoeHue MeTaiyioB. [IoHATHE aKTUBHBIX U TACCUBHBIX METAJIOB. [10J1b3a 1 Bpe METAIIIOB JUIsl YEIOBEKA.
DNEKTPOXUMHYUECKUN psan HaIpsOKEHUN METaJUIOB. Koppo3sus METaJUIOB. Mexanusm
Kopposuu MeTayuioB. Kitaccudukanus koppo3un MetamioB. CriocoObl 3alIUTEI OT KOPPO3HU. AHTUKOPPO3UKHBIEC TOKPHITHS. CIIIaBbl.
Peaxuun OBP ¢ ygactuem metamioB u ux coenunenuid. Llenmouku npespamenwnii (o odpasziy OI'D).
IIpakTuuyeckas padora Ne 2 «KadecTBeHHBIE peaKIH HA HOHBI METAJIJIOB)

HEMETAJLTBI (13 uacos)

Hewmerannsl B mpupoje. Mcronp30BaHrue MPUPOIHBIX PECYPCOB.

Crpoenne aromoB HemMeTauioB. CTpoeHust MOJIEKYJT HeMeTaIoB. Pu3nyeckue CBOMCTBa HeMeTauioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB.
Psin anexTpooTpuaTeIbHOCTH HEMETAIIIOB. XMMHUYECKHE CBOMCTBA HEMETAILIOB.

[IpakTrueckast mKamza IEKTPOOTPUIIATEIIBHOCTH aTOMOB. HemeTamTbl — OKUCTUTEN U BOCCTAHOBUTENN. B3auMoAeicTBHE C TIPOCTHIMH U CIIOKHBIMH
BEIIlECTBaM.

OO6mrast XxapaKTepruCcTHKa HEMETAJIOB IJIaBHBIX roarpymi 1V—

VIl rpynn B cBS3M € UX MOJOXKEHUEM B MIEPUOINYECKON cucTeMe XuMmudeckux anneMenToB J[.M. MenneneeBa u 0COOEHHOCTAMHU CTPOEHUS UX aTOMOB.
XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB M COSAUMHEHUN HEMETAIJIOB - FaJIOr€HOB, KUCIOPO/1a, Cephl, a30Ta, (pocdopa, yriepoa, KpeMHHUS.
Pemenue 3aganuii Ha COCTaBJIEHUE YPAaBHEHUN XUMHUYECKUX PEAKIIUH.

IpakTuyeckas padora Ne 3 «IKCiepuMEHTAIbHBIE 3a/1a41 110 PACIIO3HABAHUIO U MOJYYECHUIO BEILIECTBY»

XUMMS U 3JIOPOBLE (2 uaca)

CocraB n cpe€acTBa COBPEMCHHBIX U CTAPpMHHBIX CPEACTB 'MI'MCHEBI, POJIb XUMHWYCCKUX 3HAHHH B I'paMOTHOM BBI60pe 9TUX CPCACTB, IIOJIE3HBIC COBETHI
10 yXoAay 3a IOJIOCTBIO pTa.

OCHOBHBIC COCTaBJAIOIHEC 310POBOIO 06pasa KHU3HU. HpaBI/IJIa moaACpiKaHu:A 310PpOBOI0

O6paSa)KH3HI/I. Ponb xumMuuyeckux 3HaHUM IIpHU aHAJIU3¢C B3aHMO,Z[CI>'ICTBPI$I opranmusma cC BHEIITHEH cpenoﬁ.

XUMMS U DKOJIOT S (4 yacos)

OcHOBHBIE BU/IbI 3arpsi3HEHUI aTMOc(epsl U UX UCTOYHUKH. Boa. Bosa B Maciitabax mianersl. OUMCTKAa TUTHEBOM BOIBI.
[TapHukoBbIl 3¢ eKT, rI00anpHOe NOTEIUIEHHEe KIMMaTa U UX BO3MOKHBIE MociencTBUs.O30HOBBIN clioi

U ero 3Ha4eHue JUIsl ’KU3HHU Ha 3emuie. 3amuTa atMmocdepsl OT 3arpsi3HEHHUS.

Hedtb 1 HedTenponykTsl. HeTh Kak TOMIMBO. 3arpsi3HEHUS] MUPOBBIX

BOZI0eMOB. JIM4Hasi OTBETCTBEHHOCTh Ka)K/IOT0 YeIOBEKa 3a Oe30M1aCHYI0 OKPYXKAIOIIYIO CpeLy.






TeMaTnueckoe MIaHupOBaHUE

Hcnoab3oBanue 060py10BaHuS
HEHTPA ecTeCTBEHHOHAYYHOI HTEXHOJIOTMIeCKOit

BOCCTAaHOBHUTCIIbHBIC

Kou- N
Ne HAINIPABJIEHHOCTEH
n/n Tema sansirus Bo Ha «Touka pocra»
COB
l. BemecTBa 3
1. [ HemHoro wu3 wuctopum XuMuu. XUMHUA BYEpa, JleMoHCTpaIMoHHO€000pyI0BaHUE
CETOJIHS, 3aBTpa.
2. | BemectBo, ¢gusndeckue cBoiicTBa BemecTB. OTIMYNE YHCTHIX BEIIECTB OT CMEC
eri. CriocoObI
pa3aeneHus CMecen.
3. | lIpakTtuyeckass padora Ne 1  «CrocoObIpa3aeneHus CMeceiny. [udposast maboparopwusi moxumuu (0a30BbIT
YPOBEHB ), KOMIUIEKT MOCY/IbI 1 000PYAOBaHUS
JUTSL yYYEHUYECKUX OTBITOB ((hU3UKA, XUMUS,
OMOJIOTHS ), KOMIUIEKT XUMHYECKHX PEAKTHBOB
1. XuMHYeCKHE PeaKkunu 4
4. | [Ipu3Haku xuMu4eckux peakuuii. KnaccupuxanmsaxuMruueckux peakiuil mo pasiu
YHBIM MPU3HAKAM.
DNEKTPOIUTHYECKAs JUCCOIUAIIHSL.
5. | DnexTponutel u HEdNEKTPOIUTHI. Peakin nonnorooomena. OKUCIUTENBHO- JlemoHCcTpaoHHOE000py1I0BaHUE

PCaKInN. OKHCIUTEIN U BOCCTAHOBUTEIH.




JlabopaTopHasi padora Ne 1 «Peaknus [udposas madboparopus nmoxumuu (06a30BbII
3aMEILEHUsI ME/IN KEJNE30M B paCTBOPE MEIHOTO KYIIOpOCa,BOA0POJa LIUHKOM B p YPOBEHB ), KOMIUIEKT TOCYIBI M 000PYIOBAHHS
aCTBOPE COJITHOM KUCIIOTBI». JUISl YYCHUYECKHUX OTIBITOB ((pU3UKA, XUMHUS,

OM0JI0THS ), KOMIUIEKT XUMHUYECKUX PEAKTUBOB

JlaGopaTopnasi padora Ne 2 «Peakius oOMeHa MeXTy KapOOHATOM KajbIUs W Hudposas maboparopusi moxumuu (0a30BbIN
COJISTHOU YPOBEHB), KOMIUIEKT MOCY/Ibl U 000PY10BaHUs
KHUCJIOTOM, XJIOPUAOM Oapusi U CEpHOM KUCIOTONY, «Peakiuspa3nokeHus: THIpOKC JUTSL YYCHHYECKUX OTBITOB ((pU3UKa, XUMHUS,
una meau (11)». OMO0JI0THS ), KOMIUIEKT XUMHUYECKHX PEaKTHBOB
I1l.  Merauibl 9
XapakTeprucTHKa METAJUIOB IVIaBHBIX NOATPYIN U UX
COCTMHEHUI.

OO6mrast XxapakTepUCTHKA METAJIJIOB TJIABHBIX ToArpyi [—

Il rpymnm B ¢BSI3U ¢ X TIOJIOKEHUEM BIIEPUOAMYECCKON CHCTEME XUMUUYECKUX
anemenToB JI.1. MeHneneeBa u 0COOEHHOCTH CTPOCHHS UX

aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA JlemoHcTpanmoHHOE000py1I0BaHUE
MPOCTHIX BEIIECTB U COCTUHEHHI METAJJIOB - IIEOYHBIX,
[EJIOYHO3EMEIIbHBIX

XapaKTepI/ICTI/IKa MNEPEXOAHBIX JICMCHTOB — MCIU,KCJIC3a, AJIIOMHUHUA 110
HUX ITOJOXCHUIO B nepnonnqecxoﬁ CHUCTEMEC XUMHUYCCKHX

BHeMeHTOBH.I/I. MenpaeneeBa u 0COOEHHOCTAM CTPOCHUA X

aTOMOB.

Mertannsl B IpUpoOaC: pyaAbl IIéI)H]'::IX, HIBCTHBIX, APArOLICHHBIX
MCTAJIJIOB. XapaKTepHLIeMeTaJ’IJ’II/I‘{eCKI/Ie, (l)I/I3l/IquKI/IC N XUMHUYCCKUC
CBOﬁCTBa, BHYTPCHHCC CTPOCHUC METAJIIIOB.




13.

IloHsTHE aKTUBHBIX U ITIACCUBHBIX MeTaJI0B. Ilob3a
1 BpC] MCTAJIJIOB IJI 4CJIOBCKA.

14. | DnexkrpoxumMuyeckuil paj HanpsHkeHU MetamuioB. Koppo3us MeTaios. KOMIUIEKT KOJUIEKIIUI U3 CIIUCKa
MexaHu3M Koppo3uu MeTaiuioB. Kiraccugukanus Koppo3uu METaIOB.
CriocoOblI 3aIUThl OT KOPPO3UHU. AHTUKOPPO3HIHBIEIOKPBITHS. CIIIaBhl.
15. | Peakiuu OBP ¢ ywactuem MeETaluIoOB W UX JleMoHCTpaMoHHO€000pyI0BaHUE
coemuaenuil. llemoukn mpespamenuii (mo o6paziyOl’Dd).
16. | IpakTuyeckas padora Ne 2 «KadecTBeHHbIEpEAKIINU HAa HOHBI [Mudposas nadbopartopust noxumuu (0a30BbIi
METaJIOB) YPOBEHB),KOMIUIEKT NOCY/bl U 000PYI0BaHUs
JUISL YYEHUYECKUX ONBITOB ((pU3MKA, XUMHUSI,
OMOJIOTHS ), KOMIUIEKT XUMHYECKIX PEaKTHBOB
I\V. HemeTtaaanl 13
17. | Hemeramnsl B mpupoje. Mcnonb3oBaHue mpupoIHbIX
pECYpCOB.
18. | CtpoeHune aTOMOB HEMETAJJIOB.
19. | CtpoeHnust MOJIEKYJ HEMETAILIOB.
20. | duznyeckue CBOIICTBA HEMETAIIJIOB.
21. [ CoctaB ¥ cCBOWCTBa TMPOCTBIX BEHIECTB —
HEMETAJJIOB.
22. | Psig anekTpooTpuIaTeIbHOCTH HEMETAILIOB.
23. | XUMHYECKHE CBOMCTBA HEMETAIIOB. [{udposast maboparopwus moxumuu (06a30BbIT

YPOBEHB ), KOMIUICKT TOCYbI M 000PYIOBaAHHUSI
JUISL YYCHUYECKHUX OTBITOB ((pU3UKA, XUMHUS,
OMOJIOTHSI ), KOMIICKT

| | XUMHUYCCKUX PCAKTHBOB




24

HpaKTI/I‘-IeCKaSI oIKajia QJICKTPOOTPUIATCIIbBHOCTHU
aTOMOB.

25

HemeTtamisl — OKUCIUTEIN U BOCCTaHOBI/ITeJII/I.B3aI/IMOI[€I7ICTBI/Ie C IPOCTBIMHU U CIIOKHBIMU
BCIICCTBaAM.

26

OO011as xapakTepucTUKa HeMeTauoB riaBHbIX noarpynn IV—VII rpynn B cBsi3u ¢ UX MOJI0)KEHUEMB
[EPUOANYECKON cucTeMe XUMHYECKUX
aneMeHnToB J[.M1. MenaeneeBa U OCOOEHHOCTSIMU CTPOEHUS HX

aTOMOB.

27

XapakTepHble XUMHUYECKHE CBOMCTBA MMPOCTHIX BELUIECTB U COCAMHEHUIN HEMETAJUIOB -
raJIoreHOB,KUCIIOPOJIa, CEephl, a3oTa, Qocdopa, yrieposa,
KpEMHHUS.

28

Pemrenne 3amaHmii Ha COCTaBJIEHHE YpaBHEHUH
XUMHUYECKUX PEAKIIUH.

29

IIpakTHyeckas padora Ne 3 «DKcIepUMEHTATBHBIE33/1a4H 110 PACIIO3HABAHUIO M MOJTYUEHHIO BEIIEC
TB»

[Mudposas nabopaTtopusi 10 XUMUU
(6a30BBIi YPOBEHB ), KOMITJIEKT MTOCY/IBI
¥ 000pYIOBaHUS TS YYCHHUECKUX
OmBITOB ((hHU3MKa, XUMUS,
OMOJIOTHS ), KOMIUIEKT XUMHYECKHX PEaKTHB
OB

V. Xumusi 4 310pOBb€

30

CocraB u Cpe€acTtBa COBPpEMECHHBIX U CTAPUHHBIX CPCIACTB I'MT'MCHBI, POJIb XUMHYCCKUX 3HAHHUH BIr'paMo
THOM BI)I60pe OTUX CPCACTB; IMOJIC3HbIC COBCTLI
110 yXo4y 3a IMOJIOCTBIO PTa.

31

OCHOBHBIE COCTaBJISIOIIHE 3A0pOBOIO O6p333
KHU3HU. HpaBI/IJ'Ia noaacpiKaHus 3 J0pOBOIo O6paSa)KI/13HI/I. Ponp xuMuyecknx 3HaHUH IIpu
aHam3e B3aUMOJICHCTBUS OopraHmusma C BHEIITHEH CpGI[OfI.

V1. Xumus u 3Kog0rus

32

OcHOBHBIE BUABI 3arps3HEHUIl aTMocdepbl U UX
VCTOYHUKH.

33

Boga. Boma B wMacmrabax 1uraHetsl. OuucTka
NUTHEBOM BOJBI.




34

[TapuukoBsIi 3G deKT, rodanbHOE MOTEIUIEHNE KIIMMaTa W MX  BO3MOXKHBIE  IOCIIEICTBUS.

O30HOBBI CJIOM M €r0 3HadYeHue g KU3HU Ha 3eMile. 3allura
aTMocdepsl OT 3arpsi3HEHUS.

35

Hedts n nHedrenpoaykrsl. HedTs kak TOmmmBo.3arps3HeHUs] MUPOBBIX BOJOEMOB.
JIn4yHas OTBETCTBEHHOCTH Ka)KJIOT0 YEJIOBEKA 3a0€30MacCHYI0 OKPYKAIOIIYIO Cpey.

KoMIiekT KOJUIEKIIUN U3 CITUCKA

VIl Ilepeyennb pekoMeHIyeMbIX HCTOYHUKOB

1.  Apckuii IO.M., JannistH B.N. u Ip. «IKOJOTUYECKUE POOJIEMBI: YTO MIPOUCXOJIUT, KTOBHHOBAT U
qTO JeNaThy: yaeOHoe mocodue. M., MHDITY, 1997.
2.  baiikoBa B.M. Xumus nocie ypokoB. B momonis mkose. — M.: I[IpocBemnienne, 2011

3.  beikanosa T.A., beikanoB A.C. 3aauu 1o XUMHH € SKOJIOTUYECKUM cojiepkanueM. —Boponex, 1997.

4.  Tompadensn M.I'. Bueknaccuas paborta mo xumuu. — M.: [Ipocsemenue, 2012.

5. TI'meboBa B.JI. Opranuzaiusi U NPOBEACHUE HSKOJOTHYECKOTO MPAKTHKyMa CO IIKOJbHUKAMH: MeToauueckue pexomenmaruu/B. /1.
I'ne6oBa, H.B.Ilo3guskoBa. —YabsHosck: YUIIKIIPO, 2007

6. I'peuymaukosa T.1O. IIporpamma BHeypouHoOU AesTenbHOCTH «buocdepa. Dxonorus. 310poBbey. [TekcT]: MeToarndecKrue peKOMEH AN
/T.}O. I'peuymaukoBa, E.B. Cniupuna. — YnbsHock: ®I'bOY BO «Yal'TIV um. U. H. Yassaaosay, 2017.

7.  TI'pedymrHukoBa T.1O. [Iporpamma BHEYPOUYHOU JIeATEeIIbHOCTH «3JKO0JIOT0-
KpaeBemuecKuekBecTh». [ TekcT]: metomnueckue pekomennanuu /T.1O. I'peuymaukoBa, E.B. Criupuna.

— Vipsaaosck: ®I'BOY BO «Ynl'TIV um. U. H. Yaeaaosay, 2017.

8. Crnupuna E.B. Ilpaktukym no aucuurumne «lIpuknaanas rugpoOuoniorusy»: yaeOHoenocooue. YibsHoBck: YI'CXA um. I1.A.

CroupmuHa, 2012.

9.  Cnupuna E.B. [Iporpamma BHEYpOUHOI AedaTeIbHOCTU «YUenoBeK Cpeau 0.

[Tekcr] : MeToanueckue pekoMeHaauu it yuureneit ouonoruu / E.B. Cnupuna, T.}O.I'peuymnukosa. — YassHosck: Lentp OCH, 2015.

10. ®ageeBa I'.A. Xumus u sKosiorusi: MaTepuasl Il IpOBeACHUS YueOHOW 1 BHEYPOUHOUPAOOTHI MO IKOJIOTHUYECKOMY BOCITUTAHUIO. —

Bonrorpaa: Yaurens, 2005
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