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|. IMosicHuTeabHAas 3aNMMCKA

[Iporpamma «B XMMUU BCe MHTEPECHO» JECTATM3HPYET COJIEpKAHHE Kypca BHEYPOUHOM
NeATeIbHOCTH, JaeT MOJAPOOHOE paclpesieIeHne YacoB U MOCIIEA0BATEIbHOCTh U3YUCHHS TEM H
pa3aernos.

JlanHasi mporpaMMma NpeaHa3sHaueHa Julsl ydJammxcs 9 kiacca, M0o3BOJISIET PaCUIMPUTh U
YOIYOUTh y YYalIUXCsl MPAKTUYECKOE IMPHMEHEHHE IMOJyYCHHBIX TEOPETUYECKUX 3HAHUH 10
XUMHH.

ABTOpckasi mporpamma paccuuTaHa Ha 35 yueOHbix uaca (1 wac B Hexmenw),
OpUEHTHpPOBaHA Ha YIJIyOJIECHHE W pPACUIMPEHUE 3HAHUM, HAa pa3BUTUE JIIOOO3HATEIBHOCTH U
UHTEpeca K XMMHHU, Ha COBEPLIEHCTBOBAHUE YMEHUI ydaluxcs o0paiiarbest ¢ BELIECTBAMU.

JlaHHBII  KypC BHEYpPOYHOW  JAECATEIBHOCTH NPEAYCMATPUBAECT  AKOJOTHYECKYIO
HaIPaBJIEHHOCTh XWMHUYECKOTr0 00pa3oBaHUs, NPEIyCMaTpPUBAeT O3HAKOMIIEHHE YYaIlUXCs C
XUMUYECKUMH aCTeKTaMH COBPEMEHHOM JKOJIOTHM W SKOJOTUYECKHUX MpobieM (riolanbHOe
MOTEIJIEHUE KJIMMaTa, 030HOBbIE JIbIPbI, KUCIOTHBIE JOXK/H, 3arpsi3HEHUE OKpYXKaloIIel cpeibl,
HCTOIICHUE TPUPOJTHBIX PECYPCOB).

[lenHOCTh MpOrpaMMbl 3aKJIIOYAETCSl B TOM, YTO Y4allhecs C IOMOIIbI0 Keic —
TEXHOJIOTHH MOJTy4aT BO3MOXKHOCTh IMIOCMOTPETh Ha pa3iHMyHbIe TMPOOIEMBI C TIO3UINH YICHBIX,
OLIYTUTh BECh CHEKTP TPEOOBAHUN K HAYyYHOMY HCCIIEAOBAHUIO.

AKTyaJlbHOCTh TpPOrpaMMbl B TOM, 4YTO OHa CO3JaeT YCIOBHUS Ui COLHAIBHOTO,
KYIbTYPHOTO ¥ TpO(ECcCHOHAIbHOTO CaMOONpEeNeHusl, TBOPUYECKOH caMopeanu3alyu
JTUYHOCTH peOEHKa, (QOpPMHPOBAHMS XUMHUYECKOW T'PaMOTHOCTH. 3HAHHA W  YMEHWUS,
HEOOXOIMMbIE JJIi OpraHU3allMU HCCIEeIOBATEeNIbCKONW JIeATENbHOCTH, B OyIylleM CTaHyT
OCHOBOI Il OpraHM3alld Hay4yHO-HCCIIEI0BATENbCKOM NEATENbHOCTH B BY3aX, KOJUJIEIXKaX,
TEXHUKYMax | T.[.

Bce wuHHOBalNMOHHBIE TMENAroruuyeckue TEXHOJIOTMM H3HAYaJdbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TIOJXOJ€ M HaleleHbl B pe3yiabTare oOydeHuss Ha Oyaylryro
npodeccHoHaIbHYIO J1eATeNbHOCTh. JlaHHOE yTBEp)KICHHE U OMpEeNeNseT aKTyaJbHOCTb
npuMeHnennsi «Kelic — MeTona» B mpakTuke oOpazoBaHus. Keilc — TEXHOIOTHH MPEICTaBISIOT
co0oii rpynmny oOpa3oBaTENbHBIX TEXHOJIOTHM, METOJIOB U MPUEMOB 00yUeHHUsI, OCHOBAHHBIX Ha
pElIeHUH KOHKPETHBIX MpoOjeM, 3a/ad, MO3BOJSIOT B3aUMOJIEHCTBOBATh BCEM O0YYarOIIUMCS,
BKJIIOUAs MIpernogaBaTels.

[Ipu pa3paboTke MporpaMMbl akIEHT Jeialicsi Ha BOMPOCHI, KOTOpPhIE B 0a30BOM Kypce
XMMHH OCHOBHOM IIKOJIBI PACCMAaTPHUBAIOTCS HEAOCTATOYHO MOJIHO WJIM HE PAacCMaTPHUBAIOTCS
coBceM. 3a/laui U ynpaxHeHHs MOoJ00paHbl TaK, YTO 3aHSATHUS [0 X OCMBICICHUIO U PELICHUIO
MPOXOJIAT MO0 MapajuiesIbHO C U3Y4aeMbIM Ha YpOKax MaTepuajoM, JTMOO KaK MOBTOPEHUE ykKe
MOJTy4Y€HHBIX 3HAaHUH.

[IpakTiyeckass 3HAYUMOCTh MPOTPAMMBbI 3aKIIOYAETCSI B TOM, UYTO C IMOMOIIBIO Keiic-
TEXHOJIOTHH YIAeTCsl aKTUBU3HPOBATh pa3inuHble (AKTOPHI: TEOPETUUYECKUE 3HAHHS 10 TOMY
WIM WHOMY KYpCY, MPAKTUYECKHH ONBIT 00y4aeMblX, UX CIOCOOHOCTh BBICKA3bIBaTh CBOU
MBICIIA, WJEU, TMPEIVIOKEHHUS, yMEHHE BBICIYIIATh AalbTEPHATUBHYID TOYKY 3pEHHUSA, U
apryMEeHTHPOBAHO BBICKA3aTh CBOIO.

C nmomompi0 3TOTO  MeToja OOyyaroliue IOoJydyaT BO3MOXKHOCTb HPOSIBUTH H
YCOBEPIICHCTBOBATh AHAIMTUYECKHE M OICHOYHBbIE HABBIKM, HAYUYUTHCS pabOTaTh B KOMaHJE,
MIPUMEHSTH Ha MIPAKTHUKE TEOPETUUECKUN MaTepHrall.

HoBusna naHHOM mporpaMMbl 3aKiOYaeTcss B BO3MOXHOCTH HU3YUEHUS YYAITUMUCS
HOBBIX TE€M, HE pacCMaTpPUBAEMbIX MPOTPaMMON TMpeaMeTa, C IOMOIIBI0 MPOOIEeMHO-
CUTYaTUBHOTO OOyuYeHHs C HCHOJb30BAHUEM KeHCOB. DTO MO3BOJISIET CTPOUTH OOyueHHE
yuammxcss 9 KIaccoB C y4eToM MAaKCUMAIbHOTO NPHONMIKEHUS TpeaMeTa XUMHH K
MIPAKTUYECKON CTOPOHE KHU3HH.

Heap kypca: pacumpenue u yriayoieHne 3HaHu# 1o IpeaMeTy, CO3JaHie BOCIIUTHIBAIOIICH
Cpelbl, 00ecTeunBaroIIeii aKTUBU3AINIO HHTEIIEKTYaTbHBIX HHTEPECOB yUaIIUXCs B CBOOOIHOE
BpeMsi, pa3BUTHE 3/I0POBOM, TBOPYECKM pACTYIIEW JIMYHOCTH, TOJATOTOBIEHHOW K



KUBHCACATCIbHOCTH B HOBBIX YCIIOBHUSIX, CIIOCOOHOM Ha CONUAJIbHO 3HAYMMYIO IMPAKTUYCCKYHO
ACATCIIBHOCTD, pCajin3alluio I[OGpOBOHB‘ICCKI/IX NHUIUATHUB.

3anaum kypca:
1. ®opmMupoBaHre NO3UTUBHON CAMOOLICHKH, CAMOYBaXKECHUS.
2. ®opMupoBaHUE KOMMYHHKATUBHON KOMIIETEHTHOCTH B COTPYIHUYECTBE:
— YMEHHE BECTU AUAJIOT, KOOPAUHUPOBATH CBOM JEHCTBUS C AEUCTBUSIMU MTAPTHEPOB 110
COBMECTHOH ICATCILHOCTH;
— c1ocoOHOCTH T0OPOKETATETHHO M YYTKO OTHOCHUTBCS K JIFO/ISIM, CONIEPEKHUBATH;
— (opMHUPOBAHKE COIMATILHO a/IEKBATHBIX CIIOCOOOB MTOBEICHMUSL.
3. ®opmupoBaHue cIOCOOHOCTH K OPraHU3aLUH IEATEIHLHOCTH U YIIPABJICHUIO €10:
— BOCIIUTaHUE LIEJIEYCTPEMIEHHOCTH U HACTOMYMBOCTH;
— (popMupoBaHUE HABBIKOB OpraHU3aIMN pabOYero MpoCTPaHCTBa U PAllMOHAIBHOTO
HCII0JIb30BaHUsl pabovero BpeMeHH;
— (opMupoBaHuE YMEHHUSI CAMOCTOSITEIbHO M COBMECTHO IUIAHUPOBATh JAEATEIbHOCTh
U COTPYIHUYECTBO; — (OPMHpPOBAHUE YMEHHUS CAMOCTOSITEIbBHO U COBMECTHO
MIPUHUMATbPELICHHUS.
4. ®opMUpOBAHHUE YMEHUS PElIaTh TBOPUYECKHUE 3a/1aUH.
5. @opMupoBaHue yMeHuUs paboTaTh ¢ HHPopMmanueit (coop, cucreMaTuzalus, XpaHeHue,
HCIIOJIb30BaHNUE).

Il. [Inanupyemblie pe3yabTaTbl OCBOEGHHUSl COAEPKAHHUSA

KypcaJIHYHOCTHBIMH Pe3yJIbTaTAMU SBIISFOTCS:
- 8 YEHHOCMHO-OPUECHMAYUOHHOUL chepe. TYBCTBO TOPJIOCTHU 32 POCCHICKYIO HAyKY, OTHOIIICHUE
K TPyZY, IEJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;
- 8 mpy0ooesol cghepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa3oBaTeIbHOM
TPaeKTOPHH;
- 8 NO3HABAMENbHOU C@epe: MOTHBALUS YUYCHHUsS, YMEHHE YIPABISTH CBOCH MO3HABATEIHHOMN
JeSTEITbHOCTH.

IIpenmMeTHBIMH pe3yJIbTATAMH OCBOCHHUS ITPOIPAMMBI SIBJISTFOTCS:
- 8 NO3HABAMENLHOU Chepe:
OTIMCHIBATh JICMOHCTPAIMOHHBIC K CAMOCTOSITEIIHO MTPOBEICHHBIC XUMHUYCCKUE IKCIICPUMEHTHI;
KJIACCHU(HUITUPOBATH N3yUYECHHBIC OOBEKTHI U SIBJIICHUS;
JIaBaTh OINPEICIICHNS U3YUYCHHBIX TOHSITUH;
OIKCBIBATH M PA3JINYaTh U3yUCHHBIC BEUICCTBA, IPUMCHSIEMbIC B TIOBCEIHEBHOM XKHU3HH,
CTPYKTYPUPOBATh U3yYCHHBII MaTepHal U XUMUYECKYIO HH(OPMAIIHIO, MOJTYYCHHYIO U3 APYrHX
HCTOYHHKOB;
JIeTIaTh BBIBOJIBI M YMO3AKIIFOUCHHUS U3 HAOJFOICHUIA,
0e30MmacHO 00paIaThCsl BEISCTBAMHU.
- 6 mpy0oeoll chepe:
TUTAHUPOBATh M OCYIIECTBISTH CAMOCTOSTENbHYIO pabOTy MO TIOBTOPSHHIO M OCBOCHUIO
TEOPETUYECKOMN YacCTH,
TUTAHUPOBATh U TIPOBOIUTH XUMUYECKUN IKCIIEPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUHU
C MX MPEIHA3HAYCHUEM U CBOWCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe:
AHaTM3UpPOBaTh U OLICHUBATD MOCIICICTBHS IS OKpYIKaroIien cpezpl OBITOBOI u
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA.
- 8 cihepe bezonacHocmu HCU3HeOesTMeNbHOCU.
OKa3bIBATh MEPBYIO MOMOIIL MIPH OTPABIICHHUIX, 0KOTaX M JPYTrUX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAMU | J1a00OpaTOPHBIM 000PYIOBAHUEM.

MeTtanpeaMeTHbBIMU Pe3yJIbTATAMM SBIISIOTCS:



- YMEHHE OIPEACIIATh CPEACTBA, TEHEPUPOBATh UACH, HEOOXOAUMBIE JUIsl UX pealli3alluy;
- BJIaACHHUC YHUBCPCAJIBbHBIMU CCTCCTBCHHO-HAYYHBIMU cnocobaMu ACATCIIbBHOCTU: U3MCPCHHUC,
HaOII0/ICHUE, SKCIIEPUMEHT, YIeOHOE HCCIICIOBAHUE;
- YMCHHUC ONPpCACIIATh LECIHM WU 3aJa4yu ACATCIIbHOCTH, BBI6I/IpaTL cpeacTBa pcajin3anu LCIH U
IMPHUMCHATH UX Ha INPAKTUKE,
- UCII0JIb30BATh PA3JIMYHBIC UCTOYHUKHU I MMOJTYUCHUA XUMHAYECKOU I/IH(i)OpMaL[I/II/I.

OcBoeHnue ImporpaMmMabl BHCypO‘{HOﬁ JCATCIIBHOCTHU O6y‘-IaIOHII/IMI/IC$I IMMO3BOJIUT MOJYUUTH
CIIETYIOLIHE PE3YIbTATHI:

B cgpepe pazeumus nuunocmubix yHugepcanbHulx yueOHbIX 0eliCeull 6 pamKax:
Koenumuenozo kxomnonenma 6yoym cghopmupoeanvi:

- 9KOJIOTMYECKOE CO3HAHWE, NPU3HAHUE BBICOKOM LEHHOCTH >KU3HHU BO BCEX €€ IPOSBICHUSIX;
MIPaBUJI IOBEJACHUS B YPE3BBIYAMHBIX CUTYAIUAX;

- OCHOBBI COLMATIbHO-KPUTHUECKOTO MBIIIIEHHS], OPUEHTALlUs B OCOOCHHOCTSIX COLUAIbHBIX
OTHOIIEHUW W B3aUMOJACHCTBHI.

Heamenvnocmuozo komnonenma 6yoym cpopmuposanvl:

- YMEHHE BECTHU JIMaJor HAa OCHOBE PaBHOIIPABHBIX OTHOLIEHUM M B3aUMHOTO YBa)KE€HUS U
TIPUHATHS;

- YCTONYMBBIN IMO3HABATEIbHBI MHTEPEC W CTAHOBJIEHHE CMBICIO00pa3yrome (yHKIUH
M03HABATEIHLHOIO MOTHBA;

- TOTOBHOCTbH BBIOOpA MPOQHILHOTO 00pa30BaHUSL.

Llennocmno20 u SMOYUOHANLHO20 KOMNOHEHMO8 Oyoem chopmuposana:

- MOTpPeOHOCTh B CAMOBBIPAKEHUHU U CaMOpealin3allii, COLUAIbHOM MPU3HAHUU.
OO0yuaromuiicst MOJYYUT BO3MOXKHOCTD JUTsl (JOPMUPOBAHUS:

- TOTOBHOCTH K caMOOOPa30BaHUIO U CaMOBOCIHUTAHUIO;

- BRIPQKEHHON YCTOWYMBOM y4eOHO-TTO3HABATEIFHOW MOTHUBAIIMH U UHTEPECA K YUCHHUIO.

B cghepe pazeumusa pecynamugnplx yHugepcaibHulx yueOHvlx 0eicmeuii 00yuarouuiica
Hayuumcsa:

- CaMOCTOSITEIbHO aHAJTU3UPOBATH YCIOBUS NOCTHKEHHS L€ HA OCHOBE y4eTa BbIACICHHBIX
YUUTEJIEM OPUEHTUPOB JCHCTBUS B HOBOM Y4eOHOM MaTepuae;

- LleJIernoaraiuio, BKJI0Yasi IOCTAaHOBKY HOBBIX LieNei, mpeoOpa3zoBaHue MPAKTUYECKOM 3a71auu
B [I03HABATENbHYIO;

- IJITAHUPOBATH IMMYTH JOCTUXKEHUS 1IeTeH.

Tonyuums 603M0dCHOCIb HAYYUMBCA

- MIpU TUTAHUPOBAHUU JOCTHXKEHHMSI LI€TIEH CaMOCTOSATENbHO U a/IeKBATHO YYUTHIBATH YCIOBUS U
CPEICTBA UX AOCTUKCHHUS;

- CaMOCTOSTEIbHO CTaBUTh HOBBIE YUeOHBIC IIENH U 33JaUH.

B cepepe pazeumua noznasamenvnvlx yHUGEPCAIbHBIX YUEOHBIX OCUCMEUTL 00YUAOUWUIICA
Hayuumcsa:

- IPOBO/INTH HAOIIOACHUS M SKCIIEPUMEHT O] pyKOBOJICTBOM YUHUTEIS;

- OCHOBAM pean3aluy IIPOEKTHO-UCCIEN0BATEIbCKON NEATEIBHOCTH;

- OCYIIECTBIATh PaCIIUPEHHBIN NOUCK MHPOPMALIUK C UCTIOIb30BAHUEM PECYPCOB OMOIMOTEK U
HMHTEpHETA.

Llonyuum 603MOINCHOCb HAYYUMBCA:

- CaMOCTOSITEIBHO MPOBOJUTH UCCIIEIOBAaHNUS HA OCHOBE PUMEHEHUSI METOI0B HAOIIOICHUS U
JKCIIEpUMEHTA;

- CTaBUTH MIPOOIEMY, ApPryMEHTHPOBATh €€ aKTyaJIbHOCTb;

- OPraHU30BaTh UCCIEAOBAHUE C LEIIBIO IPOBEPKU TUIIOTE3BI;

- BBIJIBUT'aTh TUIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX IPOLIECCOB;

- leJlaTh YMO3AKJI0YEHUS U BBIBOJIbI HA OCHOBE apr'yMEHTALUH.

B cghepe pazsumus KoMMyHUKAMUBHBIX YHUBEPCATILHBIX YUEOHBIX OCUCHEUIL 00YUaAlOUWUIICA



Hayuumcsa:

- aJIeKBaTHO HCIIOJI30BAaThb PEYEBBIC CPEACTBA U PEIICHUS Pa3IM4HBIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJCTh YCTHOW U IIUCBMEHHON PEYblIO;

- aJIEKBaTHO MCIIOJIb30BaTh PeUb IS IJIAHUPOBAHMS U PETYIILIUU CBOEH IEATEIBHOCTH;

- OpPraHMU30BBIBATh U IUIAHUPOBATH YUEOHOE COTPYAHUYECTBO C YIUTEIEM M CBEPCTHUKAMU;

- CTPOUTb MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HMHTETPUPOBATHCS B IPYIILY CBEPCTHUKOB U CTPOUTH IPOLYKTUBHOE B3aMMOJECHCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

LHonyuums 603MOCHOCIb HAYYUMBCA!

- OKa3bIBaTh NOJJIEPKKY U COACUCTBUE TEM, OT KOTO 3aBHCUT JOCTH)KCHHUE LIEJIM B COBMECTHOMN
NEATENBHOCTH;

- Opatph Ha ce0s MHUIMATUBY B OpraHU3allM COBMECTHOIO JEHCTBHUSL.

111 ®opmbl 1 BUABI YUeOHOI eI TeJIbHOCTH

B nporiecce 3ansaTHI BEAYIIUMU METOJaMU M TIPUEMaMH OpraHU3aliU JIEATeTbHOCTH YJaluXCs
SIBJISTFOTCSI:

— METO/I CTyXOBOTO BOCIIPUSITHS U CIIOBECHOM Tiepenaun nHpopManu;

MIPUEMBI: paccKa3, JEKIHs, TUCKYCCHsl, Oecena, BICTYIUICHHE;

— METO/JI CTUMYJIMPOBAHUS U MOTHBAITUH;

MPUEMBI: CO3JIaHUE CHUTYyalldd YCIeXa, IOOIIPEeHNUEe, BBHITIOJHEHNE TBOPYECKUX 3aJIaHHM,
co3/aHre MPOOJEMHON CHUTyaIlid, TPOTHO3WPOBAHHE OYAYIIEH JCSTEIHHOCTH, KOPPEKTHOE
npeabsBICHUE TPEOOBaHMIA, 3aMHTEPECOBAHHOCTD PE3yJbTaTaMH padOThI,

— METOJI iepeiadi HHGOPMAITH C TOMOIIIBIO TPAKTUYECKOMN JCATEIHHOCTH,

MIPUEMBI: COCTABJICHHE IJIaHA, TE3UCOB BBHICTYIUICHUM, PEAAKTUPOBAHUE, OLICHUBAHUE
BBICTYIUICHUM, COCTABJICHUE CXEM M TaOJIuIL;

— METOJT KOHTPOJIS;

MIPUEMBI: aHAJIN3 BBICTYIIJICHUH, HAOIIOICHHS, CAMOOIICHKA, OIIEHKA TPYIIIbI, TECTHI,
BBICTYIUICHUSI Ha 3aHATUSX, 3aIIUTa MTPOCKTA.

@®opMbl OPraHU3alMU O0yUEeHUs
— IPYIIIOBEIE;

— UHAUBUAYaJbHBIC;

— (ppoHTAIBHBIE.

IV ®opMbl KOHTPOJIS Pe3yJIbTATOB OCBOEHHUS MPOTPAMMbI

DopMbI KOHTPOJIS:
® TEeKyUIMH KOHTPOJb (OLEHKA aKTUBHOCTH IPU 0OCYXJAEHUU MPOOIEMHBIX BOIIPOCOB,
pe3yabTaTOB BBHINOJHEHUS JOMAIIHUX 3aJJaHU);
® TeMaTUYECKUH KOHTPOJIb (OLIEHKA pe3yIbTaTOB TEMAaTUYECKOI'O TECTUPOBAHMS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3yIbTaTOB BBHIIOJHEHUS Pa3MTU4HbIX BapuaHToB KIIMoB)

V Coaepxxanusi Kypca BHEYPOUYHOM AeITeIbHOCTH

BEIHIECTBA (3 uaca)

Hemnoro u3 ucropun xumuu. XuMus BUepa, CeroiHs, 3aBTpa.
BemiectBo, hruznueckue cBOCTBA BEIIECTB.

OTnruue YUCTHIX BEmecTB 0T cMeceil. CiocoObl pa3ienieHus: CMeCei.
IpakTuuyeckas padora Ne 1 «CriocoObl pa3ienieHus cMeceiny.

XUMHNYECKHUE PEAKIIMH 4 yaca)



[Ipu3naku xumudeckux peakiuii. Knaccupukanms XUMHUUECKHMX pPEAKIMHA MO Pa3IMnYHBIM
MIpU3HAKaM. OJIEKTPOJIUTHYECKas IUCCOLMALUA. OJIEKTPOJMTHI U HERJEKTPOJUThl. Peakuuu
HOHHOTO  oOMeHa.  OKHCINTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  Okuciurenu
BOCCTaHOBUTEIIN.

JlabopaTopHnasi paGora Ne 1 «Peakumsi 3aMmelieHuss Meau >KEJI€30M B PacTBOPE METHOIO
KYyIIOpOCa, BOJOPOAA LIMHKOM B PACTBOPE COJITHOM KHCIIOTBD).

JlabopaTopuasi pa6ora Ne 2 «Peaknus oOMeHa MeXAy KapOOHATOM KaJlbIUsS WM COJISTHOM
KHUCIJIOTOM, XJIOpUJIOM Oapus M CEpHOM KHUCIOTOM», «Peakuusi pas3iioKeHUsl THIPOKCHUAA MEIU

(1)».

METAJLJIBI (9 yacoB)

XapakTepucTUKa METAJJIOB TJIABHBIX MOATPYII U UX COCTUHEHUM

OO0mras XxapakTepucTHKa MeTauioB riaaBHbIX noarpynmn [-1II rpymnm B ¢Bs3M ¢ UX M0JI0KEHUEM B
MEePUOANYECKON crucTemMe XuMmudeckux snemeHToB .M. MenneneeBa u 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB U COSAMHEHUI METAIJIOB - IEJI0YHBIX,
LIEJIOYHO3EMETIbHBIX.

XapakTepucTUKa NEPEX0IHBIX JIEMEHTOB — MEIH, KeJe3a, ATFOMUHUS TI0 UX MOJIOKEHUIO B
MEPUOANYECKON CUCTeMe XUMUYecKux 3eMenToB [[.M. MenpeneeBa 1 0COOCHHOCTSIM CTPOSHUS
UX aTOMOB.

Meramiel B mpupoje: pyasl YEPHBIX, I[BETHBIX, JPArolEHHBIX METAJJIOB. XapaKTepHbIE
MeTajinyeckue, (pu3nM4eckue M XUMHYECKHE CBOWCTBA, BHYTPEHHEE CTPOCHHE METAaJIOB.
[ToHsiTHE aKTUBHBIX U MACCUBHBIX MeTaJIOB. [losib3a 1 Bpesl MeTaNIOB J171s YeJIOBEeKa.
DIIEKTPOXUMUYECKUI psifl HanpsikeHud MetauioB. Koppo3ust meraminoB. MexaHu3m KOppo3uu
MeraiioB. Knaccudukamuss xoppo3un MeTtawioB. CrnocoObl  3alIUTBl  OT  KOPPO3UHU.
AHTHKOPpO3UiITHBbIE MOKPBITHS. CIUIaBBI.

Peakimun OBP ¢ yuactueM metaiuioB m ux coenuHeHui. lenmouku mpeBpamennii (o oopasiry
oro).

IIpakTHyeckasi padora Ne 2 «KavuecTBeHHBIC peaKIIMM HA HOHBI METAJIJIOB)

HEMETAJLJIBI (13 yacos)

Hemerannel B mpuposie. Vcnonb3oBaHue NpUPOIHBIX PECYPCOB.

Crpoenue aromoB HemeTauioB. CTpoeHus MoKyl HemeTaioB. dusmueckue cBOHCTBa
HeMeTaiioB. CocTaB U CBOMCTBA MPOCTHIX BEILIECTB — HEMETAJUIOB.

Psn snexTpooTpuLiaTeIbHOCTH HEMETANIOB. XUMUYECKUE CBOMCTBA HEMETAJLIOB.

[IpakTnyeckass mIKana 53JIE€KTPOOTPHUIATEILHOCTH AaToMoB. HemeTamnpl — OKHCIUTENH U
BOCCTaHOBUTENH. B3aumoielicTBUE C MPOCTHIMU U CIIOKHBIMU BEIIECTBAM.

OOmass xapakTepucTHka HemeTaluioB TnaBHeiXx noarpymm |IV-VII rpynm B cBsisu ¢ ux
MOJIOKEHHEM B TMEpPUOAMYECKON cucTeMe xumuuyeckux odnemeHtoB JI.M. MenneneeBa u
OCOOCHHOCTSIMU CTPOCHHSI UX aTOMOB.

XapakTepHble XHMUYECKHE CBOMCTBA MPOCTHIX BELIECTB U COCIUHEHUH HEMETalloB -
raJIoreHoB, KUCIOPO/a, cephl, a30Ta, ocdopa, yriepoaa, KpeMHUS.

Pemenue 3aganuii Ha COCTaBIIEHUE YPABHEHUNM XUMUYECKUX PEAKIUN.

IIpakTnyeckas padora Ne 3 «OkcneprMeHTaIbHBIE 33J]a41 TI0 PACTIO3HABAHUIO U TIONYYCHHIO
BEII[ECTBY

XUMMUSI U 3IOPOBBE (2 yaca)

CocraB U cpeacTBa COBPEMEHHBIX U CTAPUHHBIX CPEJCTB TMTUEHBI, POJIb XUMUYECKUX 3HAHUH B
IPaMOTHOM BBIOOPE ITUX CPEJICTB; TOJIE3HBIE COBETHI M0 YXOY 3a MOJIOCTHIO pTa.

OcHOBHBIE COCTaBISIONINE 3J0POBOTO 00paza xu3Hu. [IpaBuna noaaepxanus 370poBoro obpasza
KU3HU. Ponb XUMHUUYECKMX 3HAaHUW TpPU aHAIM3€ B3aUMOJCHCTBUSA OpraHM3Ma C BHEIIHEH
cpenou.

XUMUSA " IKOJIOT U (4 4acoB)



OcHOBHBIE BUIBI 3arpsI3HEHUN aTMOC(EPBI U KX HCTOYHHKH.

Bopa. Bona B macmitabax rraneTsl. O4ucTKa MTUThEBOI BOBI.
[TapuukoBeIid 3¢ deKT, TI00anpHOe MOTEIUICHNE KIMMaTa U UX BO3MOKHBIE MOCIIEICTBUS.
O30HOBBI €10 U €ro 3HaYeHUe TSI KU3HH Ha 3emuie. 3amuTa atMoc(epsl OT 3arpsi3HeHHUS.
Hedtp u Hedrenponykrsl. HeTh Kak TOmmmBo. 3arpsi3sHEHUS] MUPOBBIX BOJIOEMOB.
JIn4yHas OTBETCTBEHHOCTb KaXKJIOI'0 YEJIOBEKA 3a OE30MaCHYI0 OKPYXKAIOLIYIO CpeLy.

VI TemaTuveckoe niIaHUPOBAHUE

Hcnoab3oBanue
Kou- o0opynoBanus LeHTpa
Ne Tema 3aHsTHS 5o €CTEeCTBEHHOHAYYHOI 1
n/n YACOB TEeXHOJOTHYeCKOM
HanpaBJeHHOCTel
«Touka pocra»
l. BemecrBa 3

1. | HemHoro wu3 wucropum XuMHH. XHMHUS BUepa, JIeMOHCTpaIMOHHOE
CETOJHs1, 3aBTpA. obopynoBaHue

2. | BemectBo, (hu3nyecKue CBONWCTBA BEIIIECTB.

OTnnunre YUCTBHIX BEIIecTB OT cMmeceil. CrocoOnl
pa3aeieHus: CMecen.

3. | llpakTuyeckas padora Ne 1  «CrnocoOsl Ludposast maGopaTopus 1o
paszieneHus cMecei». XuMHH (0a30BbIi yPOBEHB),

KOMIIJIEKT TTOCY/IbI 1
000pyIOBaHMS IS
YYCHHYECKHUX OIBITOB
(busmka, xumus,
OHMOJIOTHSI ), KOMILIEKT
XUMHYCCKUX PEAKTHBOB
1. XuMHYeCKHE peaKkiuu 4

4. | Ilpu3naku xumudeckux peaknuil. Kiaccudukanuys
XUMHUYECKUX PEAKIUN 10 pa3IudHbIM ITPU3HAKAM.

DIEKTPOTUTHIECKAs TUCCOIHAITHSI.

5. | DIEKTPOJIUTHI U HEAJICKTPOJIUTHI. Peakiimu HOHHOTO JleMOHCTpaIlHOHHOE
oOMeHa. OKHCIIUTEIIBHO-BOCCTAHOBHTEIIBHBIC o0opynoBanue
peaku. OKUCITUTENN U BOCCTAHOBUTEIIH.

6. | JlabopaTopHas padora Ne 1 «Peakius 3amenieHus [Mudposas mabopatopus Mo
MEIU JKENE30M B PAaCTBOPE MEIHOIO KyIopoca, xumnu (6a30BBIii ypOBEHB),
BOJIOPOJIa IIMHKOM B PacTBOPE COJISTHOM KUCIOTBD». KOMIUICKT IIOCYZIbI 1

000pyOBaHUS IS
YUYEHUYECKUX OTIBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHYICCKUX PCAKTHBOB

7. | JlabopaTtopHasi padora Ne 2 «Peaknuss oOMmeHa Ludposas sabopatopus 10
MEXKIy KapOOHATOM KalbLUs M COISHON KHMCIOTOH, xumun (6a30BbIA YPOBEHD),
XJIOpUIOM Oapusi U CepHOW KucCIoTOW», «Peakuus KOMILICKT 1I0CY/Ibl X
pasznoxenus ruapokcuaa meau (11)». 000pynoBaHus i

YYEHHUECKHUX OIBITOB
(pu3uka, xumus,
OHMOJIOTHSI ), KOMILIEKT
XUMHYCCKUX PCAKTHBOB
I1l. Mertanuabl. 9




XapaKTepI/ICTI/IKa MCTAJIJIOB I'JITAaBHBIX HOI[I‘pyrIH H UXxX
COEIMHEHUI.

OOm1ast xapaKTepUCTHKA METAJJIOB TJIABHBIX
noarpynmn I-III rpynm B ¢Bsi3M ¢ UX HOJIOKEHUEM B
NIEPUOANYECKON CUCTEME XUMHUUYECKHUX DIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTPOCHUS MX
aTOMOB.

10.

XapakTepHbIE XUHMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB U COCIMHEHU METAJUIOB - IIEJTOYHBIX,
LIEJI0YHO3EMEIIbHBIX

JleMOHCTpaliMoHHOE
obopyoBaHue

11.

XapaKTepI/ICTI/IKa MEPCXOAHBIX 3JICMCHTOB — MCIH,
Kelesa, aIFOMUHUSA 110 UX [0JIOKEHUIO B
HepI/IOHI/I‘-ICCKOI\/JI CHUCTEMEC XUMHNYCCKHUX JJICMCHTOB
JI.V1. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS X
aTOMOB.

12.

Meramisl B HpuUpoae: pPyAbl YEPHBIX, ILBETHBIX,
JParoleHHbIX METaJUIOB. XapakTepHsle
MeTalinyeckue, (Gru3nueckue U XUMUYECKHe
CBOMCTBA, BHYTPEHHEE CTPOCHHUE METAIIIOB.

13.

IloHsATHE aKTUBHBIX M ITACCUBHBIX MeTalIoB. I1oms3a
" BpEa METAJIJIOB JIA YCJIOBCKA.

14.

DIEKTPOXUMHUYECKUH Pl HANPSDKEHU METAIIIOB.
Koppo3sus Meramnos. MexaHu3m Koppo3nuu
MetaiioB. Kitaccudukanus Koppo3un METaIoB.
CrocoObl 3aIUTHI OT KOPPO3UH. AHTUKOPPO3UITHBIC
MOKpbITHS. CILIaBBI.

KoMiuiexkT xomiexkum u3
CIIMCKa

15.

Peakumu OBP ¢ ywactuem wMeTamioB W HMX

coenuaeHui. llemoukn mpeBpamenuii (mo oOpasiy
or9).

JleMOHCTpalMoHHOE
obopynoBaHue

16.

IIpakTHyeckasi padora Ne 2 «KadecTBeHHBIC
peaKkuu Ha MOHbI METAILJIOBY

Hudporas madboparopus 1o
XUMHUH (0a30BBIN YPOBEHB),
KOMIUJIEKT TTOCYJbI U
000pyIOBaHMS IS
YYEHUYECKUX OIBITOB
(busuka, xXumus,
OHMOJIOTHSI ), KOMILIEKT
XUMHYECKUX PEAKTHBOB

V. Hemeranabl
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17.

Hemerannsl B npupose. Mcnonas3oBanue npupoIHbIX
pecypcos.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIIIOB.

19.

CTpOGHI/IH MOJICKYJI HCMCTAJIJIOB.

20.

du3nyeckrue CBOMCTBAa HEMETAJIOB.

21.

CocraB )51 CBOMCTBA IMPOCTBIX BCIICCTB -

HCMCTAJJIOB.

22,

Psan QJICKTPOOTPUIATCIIBHOCTH HEMCTAJIJIOB.

23.

XHMHYECKHE CBOMCTBA HEMETAIIJIOB.

udposas nmabopaTtopust 1Mo
XuMuH (0a30BBI YPOBEHB),
KOMIUIEKT MTOCYbI U
000pyIOBaHUS IS
YYEHUYECKUX OIBITOB
(pu3uka, xumus,
OMOJIOTHSI ), KOMILIEKT
XMMHUYECKUX PEaKTHBOB




24,

HpaKTqucxaﬁ mKajla SJICKTPOOTPULATCIbHOCTHU
aTOMOB.

25.

Hemerainnsl — OKHCIUTENN U BOCCTAHOBUTEIIN.
B3anmMopeiicTBre ¢ IPOCTBIMU U CIIOKHBIMU
BEIIECTBAM.

26.

OOmiast  xapakTepuCTHKa HEMETaJUIOB  TJIaBHBIX
noarpynn IV—VII rpynn B ¢BsI3U € UX MOJIOXKEHUEM
B IEPUOJMYECKON CHUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa U O0COOEHHOCTSIMH CTPOEHUSI UX
aTOMOB.

27.

XapakTepHble XMMHYECKHE CBOWMCTBA MPOCTBIX
BEIIECTB M COCAMHEHUN HEMETAJJIOB - TaJIOT€HOB,
KHCJIOpOJia, cephl, a3oTta, docdopa, yriaeposa,
KPEMHHSI.

28.

Pemrenne 3amaHuii Ha COCTaBJIIEHME YpPaBHEHUH
XUMHUYECKUX PEAKIIH.

29.

IpakTuyeckas padora Ne 3 «DkcriepuMeHTaIbHbIC
3aJauy 110 PaclO3HAaBAaHUIO U MOJYYEHUIO BEILIECTBY

udposas nabopaTopust 1o
XuUMHHU (6a30BbI YPOBEHbD),
KOMIUIEKT MTOCY/Ibl U
000pyTIOBaHMS 151
YYEHUYECKUX OTBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHUYECKUX PEaKTHBOB

V. Xumusi 4 310pOBbe

30.

CoctaB M cCpelncTBa COBPEMEHHBIX WU CTapUHHBIX
CPEICTB TUTHEHBI, pOJIb XWMHUYECKUX 3HAHUUA B
IrPaMOTHOM BbIOOPE ITHX CPEICTB; MOJIE3HBIE COBETHI
10 YXOY 3a IOJIOCTHIO pTa.

31.

OcCHOBHBIE COCTaBJISIFOIINE 370POBOTO 00pa3a
xu3HU. [IpaBuia noaaepskanus 310poBOro odpasa
KU3HU. POJIb XUMUYECKUX 3HAHUN TIPU aHATHM3E
B3aMMOJICHCTBHS OpraHu3Ma ¢ BHEIIHEN Cpeaoil.

V1. XumMus u 3K0g0rus

32.

OcHoBHBIE BUJBI 3arps3HEHUN aTMochepbl M UX
HCTOYHUKHU.

33.

Boma. Boma B Macmrabax miaHeTol. QuucrTka
NUTHEBON BOJIBI.

34.

[TapuukoBelii  3¢dekr, TI00aTbHOE TMOTEIJICHUE
KJIUMaTa ¥ UX BO3MOKHBIE mocyiecTBUS. O30HOBBIIM
CIION M €ero 3Ha4YeHHe Jyid KU3HU Ha 3emuie. 3amura
aTMoc(epsl OT 3arpsi3HEHUS.

35.

Hedts u nHedrenpoaykrsl. Hedth kak TOmImso.
3arpsi3HEHUs] MUPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTh KaXKJ0r0 YeJI0BeKa 3a
0€30MaCHYI0 OKPYKAIOILYIO CPELy.

KoMIutexkT xomiexkium u3
CIMCKa
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