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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma «B XumuM BCce MHTEPECHO» IETATM3UPYET COJIEPKAHUE Kypca BHEYPOUHOM
JeATEIIFHOCTH, JTaeT IOAPOOHOE paclpeesieHne YacoB U MOCIEeI0BATEIbHOCTD H3YYCHHS TEM U
pa3elioB.

JlaHHasi mporpamMMa InpeaHa3HavyeHa Ui ydammxcs 9 kiacca, MO3BOJISET PaclIupuTh U
YIOIYOUTh y ydamuxcs MpPaKTUYeCKOe MPUMEHEHHE IOJTYYEHHBIX TEOPETHUYECKHX 3HAHWU TI0
XUMHU.

ABTOpCcKasi mporpamMMa paccuntaHa Ha 35 ydeOHbIX uaca (1 wac B Hexmeno),
OPHEHTHpOBaHAa Ha YIIyOJICHHE M pacIIMpeHHE 3HAHWH, Ha pa3BUTHE TIO003HATENBHOCTH H
MHTEpeca K XMMUH, Ha COBEPIICHCTBOBAHNE YMEHHUH yJaluxcsi 00pamaThCsi ¢ BEIIeCTBAMU.

JlaHHBIIT ~Kypc BHEYpOYHOH  JAEATENBHOCTH  MPEAYCMaTPUBAET  IKOJOTHYECKYIO
HAINpaBJICHHOCTh XUMHYECKOTO0 O0pa3oBaHMs, MPEIyCMATPUBAET O3HAKOMIICHHE YYAIUXCS C
XUMHYECKHIMH aCTIeKTaMHd COBPEMEHHOM SKOJIOTUM M JKOJOTMYECKHX MpobiiemM (riiobanbHoe
MOTEIUIEHUE KIIMMaTa, 030HOBBIC JIBIPBI, KUCIOTHBIC J0XK/IH, 3arPSA3HEHUE OKPY)KAIOIIEH Cpebl,
HCTOIICHUE PHPOTHBIX PECYPCOB).

LleHHOCTh TPOrpaMMBl 3aKIIOYAETCS B TOM, YTO Yydalluecs C TNOMOIIBIO KeHc —
TEXHOJIOTUH MOJTy4aT BO3MOXXHOCTh IIOCMOTPETh HA Pa3JIMYHbIC MPOOJIEMBI C MO3UINU YUCHBIX,
OLIYTHTH BECh CIIEKTP TPeOOBaHUI K HAYYHOMY UCCIIECJOBAHHIO.

AKTyaJIbHOCTh TpPOTpaMMbl B TOM, 4YTO OHa CO3MaeT YCJOBUS Ui COLMAIBHOTO,
KyJbTYPHOTO U TNPO(GECCHOHATBHOIO CaMOOMNpEAETICHUs, TBOPYECKOW CaMopealn3aluu
JUYHOCTH peO&Hka, (OpMUPOBAaHUS XUMHYECKOW TPAMOTHOCTH. 3HAHHS W YMEHHS,
HEOOXOIMMBIE JJIsI OpPraHU3aIMM HCCIEOBATEIbCKOM JESATEIbHOCTH, B OyAyIIEM CTaHyT
OCHOBOM JJIsl OpraHU3alli¥ HAy4YHO-MCCIIEIOBATENILCKON ESATEIBHOCTH B BY3aX, KOJUIEHXKAXx,
TEXHUKYMaXx H T.JI.

Bce uWHHOBalMOHHBIE MENArOrMYeCKUe TEXHOJIOIMHM H3HA4YaJbHO CTPOSTCA Ha
KOMIIETEHTHOCTHOM TOAXOJI€ M HalleJeHbl B pe3yiabTare oOydeHHss Ha Oyayliyro
npoeCCHOHATIBHYIO JIeATeNIbHOCTh. JlaHHOEe yTBEp)KIAEHHE M OIpeleNseT aKTyalbHOCTh
npumMeHenus «Kelic — merona» B mpakThke oOpa3oBaHus. Kelic — TEXHOJIOIMM MpeACTaBISIOT
coboii rpynny o0pa3oBaTeNbHBIX TEXHOJIIOTUH, METOJ0B U NMPUEMOB O0YUYEHHUsI, OCHOBAaHHBIX Ha
pelIeHN KOHKPETHBIX Mpo0JieM, 3ajad, MO3BOJISIIOT B3aUMOJICHCTBOBATh BCEM OOYYarOIIUMCH,
BKJIFOUast ITPENoJaBaTels.

ITpu pazpaboTke mporpaMMbl akIEHT AeTajcs Ha BOIPOCH, KOTOPHIE B 0a30BOM Kypce
XUMHH OCHOBHOHM IIIKOJIBI PAaCCMaTPHUBAIOTCS HEIOCTaTOYHO TMOJHO WJIM HE PacCMAaTPHUBAIOTCS
COBCeM. 3a/lauM U YIpaXHEHUs MOJ0O0paHbl Tak, YTO 3aHATHUS MO UX OCMBICICHUIO U PEIICHUIO
IPOXOJAT JH00 MapayuieIbHO ¢ U3Y4aeMbIM Ha ypOKax MaTepHalloM, JTH00 Kak MOBTOPEHUE yiKe
MOJIyYEHHBIX 3HAHHH.

[IpakTHyeckass 3HAUUMOCTh MPOrpaMMbI 3aKIIOYAETCS B TOM, YTO C IOMOUIbIO Kelic-
TEXHOJIOTUH YIAeTCsl aKTHBH3MPOBATH PA3IIMYHBbIC (DAKTOPBI: TEOPETUYECKHE 3HAHUS 10 TOMY
WIA WHOMY KypCy, NMPaKTHYECKHH OIBIT 00y4aeMbIX, WX CHOCOOHOCTh BBICKA3bIBATH CBOM
MBICITH, HWJIEH, TPEAJIOKCHHUS, YMEHHE BBICIYIIATh AIbTEPHATUBHYIO TOYKY 3pCHUS, U
apryMEHTHPOBAHO BBICKa3aTh CBOIO.

C nmomompio 3TOro Merojga oOyyaromyde IoJy4yaT BO3MOXKHOCTb IPOSBUTH U
YCOBEPUICHCTBOBATh AHAJIMTHYECKUE M OIICHOYHBbIC HABBIKM, HAYYUTHCS pabOTaTh B KOMaHJE,
IPUMEHSTH Ha MPAKTHUKE TEOPETHUECKUI MaTepuall.

HoBu3Ha maHHOW NpOrpaMMBI 3aKJIIOYAETCS B BO3MOXKHOCTH M3YYEHHUS YYaIIUMUCS
HOBBIX TEM, HE pacCMaTpUBacMbIX IPOrPaMMON TpeaMera, C IOMOIIbI0 MPOOIEMHO-
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CUTYaTHUBHOTO OOYYEHHUS C HCIIOJb30BAaHUEM KEWCOB. DTO IMO3BOJSET CTPOUTH OOy4YeHHE

ydamuxcs 9 xmaccoB ¢ yY4€TOM MAKCHUMAJIBHOI'O HpI/I6J'II/I)KeHI/I$I npeamMera XUMHH K
HpaKTquCKOﬁ CTOPOHEC )XU3HMU.

Leap kypca: paciiupeHue 1 yriryojlieHue 3HaHUH 10 NMpeAMETY, CO3JaHue BOCIIUTHIBAIOIICH
Cpelbl, 00ECTICYNBAIOIICH aKTUBU3AIMIO UHTEIUICKTYaIbHBIX HHTEPECOB yUYAIIUXCs B CBOOOTHOE
BpEMsi, pa3BUTHE 3J0pPOBOM, TBOPYECKM pACTYIIEW JIMYHOCTH, MOATOTOBICHHOW K
KU3HEJEATCIILHOCTH B HOBBIX YCIIOBHUSX, CIIOCOOHOHN Ha COIMAIBHO 3HAYMMYIO MPAKTUUYECKYIO
JeATEIbHOCTh, PeaTu3aluio JOOPOBOJbYECKUX UHUIIUATHUB.

3agauum Kypca:
1. ®opmupoBaHue NO3UTUBHON CAMOOIICHKH, CAMOYBaKEHUSI.
2. ®opMupoBaHHE KOMMYHUKATUBHONW KOMIETEHTHOCTH B COTPYIHUYECTBE:
— yMEHHE BECTU JUAJIOT, KOOPAMHUPOBATH CBOU JICUCTBUS C ACUCTBUSMHU MTAPTHEPOB IO
COBMECTHOH ICATCIBHOCTH;
— CITOCOOHOCTH JOOPOKENATEIIEHO M YyTKO OTHOCUTHCS K JIFOJISIM, COTIEPEKUBATD;
— (popMUpOBaHKE COITUAIBHO aJIEKBATHBIX CITIOCOOOB MOBEACHUSI.
3. ®opmupoBaHUE CIIOCOOHOCTH K OPTaHU3AIMU ACSITEIBHOCTU U YIPABICHHIO €10:
— BOCIIUTaHUE LIETICYCTPEMIICHHOCTH U HACTOMYHUBOCTH;
— (popmHupoBaHUE HABBIKOB OPraHU3AIMU padOYEro MPOCTPAHCTBA U PAI[MOHATIHLHOTO
UCIIOJIb30BaHUs pabouero BpeMeHH;
— (popmupoBaHUE YMEHUSI CAMOCTOSITETFHO U COBMECTHO TNIAHUPOBATH JESITENLHOCTD U
COTPYAHUYECTBO; — (OPMHPOBAHUE YMEHHUS CAMOCTOSITEIHHO U COBMECTHO TPUHUMATH
petieHusl.
4. ®opmupoBaHUE YMEHHS PEIIaTh TBOPUECKUE 3a1aUH.
5. ®opmupoBaHue yMeHus padoTaTh ¢ nH(popmaluei (coop, cucTeMaTH3alus, XpaHeHue,
HCII0JIb30BaHUE).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA COAEP KAHUA KYPCA

JIMYHOCTHBIMH Pe3yJIbTATAMHU SBIISIIOTCA:
- 8 YeHHOCMHO-0PUEHMAYUOHHOU c(hepe: UyBCTBO TOPIOCTH 32 POCCUMCKYIO HAyKy, OTHOILLIEHUE
K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
- 8 mpyooeoll cghepe: TOTOBHOCTh K OCO3HAHHOMY BBHIOOPY JaJIbHEHIIEH 00pa3oBaTEIbHOU
TPAEKTOPHH;
- 8 No3HasamenvHoOU cghepe: MOTHBAIMS yUYCHHS, YMEHHUE YIPABIATh CBOCH MO3HABATENbHOM
JIeATETbHOCTH.

IpeaMeTHBIMU pe3yJIbTATAMM OCBOCHUS ITPOTPAMMBI SIBJISFOTCS:
- 8 NO3HABAMENbHOU chepe:
ONKUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO MPOBEICHHBIE XUMUYECKHE YKCIIEPUMEHTHI;
KJIaCCU(UIIUPOBATH N3yUEHHBIE OOBEKTHI U SIBIICHUS;
JIaBaTh ONPENENICHNs U3yUYECHHBIX IOHATHH;
ONKMCHIBATH U PA3JInyaTh U3YYCHHBIE BEIIECTBA, IPUMEHIEMBIE B IIOBCEAHEBHOM KU3HH;
CTPYKTYpUPOBATh U3y4EHHBI MaTepUa B XUMUYECKYIO WH(OPMAIINIO, TIOTYICHHYIO U3 IPYTHX
HMCTOYHUKOB;
JIENIaTh BBIBOJIBI U YMO3AKITIOUCHUS U3 HAOIOICHUI;



0e30MmacHo 00paIaThCsl BEIIECTBAMHU.

- 6 mpyoosoll chepe:

IUIAHUPOBaTh M OCYIICCTBIISITH CaMOCTOSTEIBHYIO pPa0OTy IO TIOBTOPEHHIO M OCBOCHHIO
TEOPETUYECKON YaCTH,

IUTAHUPOBATh U TIPOBOJUTH XMMUYECCKHI SKCIICPUMEHT; UCTIOIb30BATh BEIIECTBA B COOTBETCTBUU
C MX MPEJHA3HAYCHUEM U CBOWCTBAMH.

- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe:

AHaJIM3UPOBATH M OIICHUBATH MOCIICACTBUS IS OKpYyKaroIen cpeb OBITOBOI u
POM3BOJICTBEHHOM JIEATEILHOCTH YEIIOBEKA.

- 8 chepe bezonachocmu HcusHeOesmenrbHOCMIU:

OKa3bIBaTh IEPBYIO IOMOIIb TPU OTPABJICHUSAX, OXKOTax W JPYTUX TpaBMax, CBSA3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYJOBAHUEM.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM SBIISIOTCS:
- YMEHHE ONPEIENISITh CPEICTBA, TCHEPUPOBATH HJICH, HEOOXOAMMBIE JIJISl X PealU3allvH;
- BIIQJICHHE YHUBEPCAIBHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMH JIEATSIBHOCTH: H3MEpPEHUE,
HaOJI0IeHNE, SKCIIEPUMEHT, y4eOHOE UCCIIeI0BAaHHE;
- YMEHHUE ONpPEIENSITh eI W 33Ja4d JICITeIbHOCTH, BEIOMpPATh CPEIICTBA peAIM3AINH 1IS]IA U
MPUMEHSTh UX HA MIPAKTHKE;
- HCTIOJIb30BATh PA3IMYHbIC HCTOYHUKHU IS MTOJIYUYEHHUSI XUMUUYECKON HHpOpMAaLIUH.

OcBoeHHe POrpaMMbl BHEYPOUHOH AEATEILHOCTH O0YYAIOIIMMHUCS MMO3BOJHUT MOTYyYUTh
CIeyIOIINe Pe3yabTaThl:

B cghepe pazeumun nuunocmuvix yrueepcaibHvix yUeOHbIX Oelic6Ull 6 pAMKAX:
Koenumuenoco komnonenma 6yoym cghopmuposanwi:

- DKOJIOTMYECKOE CO3HAaHHE, ITPU3HAHKME BBICOKOM IIEHHOCTH JKM3HU BO BCEX €€ IPOSIBICHUSAX;
IIPABWJI IOBEJICHNUS B UYPE3BBIYANHBIX CUTYALMSX;

- OCHOBBI COIMAJbHO-KPUTUYECKOTO MBIIIJICHNUS, OPUEHTAIs] B OCOOEHHOCTSIX COLMAIBHBIX
OTHOLLIECHUN U B3aUMOJCHCTBUM.

Heamenvrocmnozo komnonenma 6yoym cqpopmupoeamvl:

- YMEHHE BECTH AHMAJOr Ha OCHOBE DPABHOIPABHBIX OTHOIICHHWH M B3aMMHOIO YBA)XKCHUS U
NPUHSTHUS;

- YCTOWYMBBIM TMO3HABAaTENbHBI MHTEPEC M CTAHOBJIEHHE CMbICIOO0Opa3ymomed QyHKIUU
ITO3HABATEJIBHOTO MOTHUBA;

- TOTOBHOCTb BBIOOpA MPOQHUILHOTO 00Pa30BaHMUSL.

Llennocmno2o u SMOYUOHANLHO20 KOMNOHEHMO8 6y0em chopmMuposana:

- TOTPeOHOCTh B CAMOBBIPAKEHUHU M CAaMOPEaTN3aliH, COLUATLHOM IPU3HAHUH.

OO0yuaronuiicss HOTYYUT BO3MOXKHOCTD [T (POPMUPOBAHUS:

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTaHMIO;

- BBIPAKEHHOM yCTONYMBON yueOHO-T03HABATEIbHON MOTHBAILIMY U UHTEpPECA K YUEHUIO.

B cepepe pazeumusn pecynamusnvix yHu8epcanbHblX yueOHbIX 0elicmeull 00yuaroujuiica
Hayuumcs:

- CaMOCTOSITEJIbHO aHAJU3UPOBATH YCIOBHUS JOCTHXKEHMS 1I€JIM HAa OCHOBE y4ueTa BbIJICJICHHBIX
YUUTEIeM OPUEHTHUPOB JICHCTBUS B HOBOM Y4EOHOM MaTepuae;

- TeJIeTIONIaTaHuIo, BKITFOYAsi TTOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHue MPAKTUYECKON 3aaun
B [1I03HABATEJIbHYIO;



- INIAHUPOBATh IIyTH JOCTUKCHUS LEJICH.

Tlonyuums 603MONCHOCINb HAYUUMBCA:

- IIpY TUIAHUPOBAHUU JOCTHIKCHMSI LIEJIEH CAMOCTOSITEIbHO M aJI€KBATHO YYUTHIBATh YCIOBHS U
CpPENCTBa UX JOCTHIKCHMS,;

- CAaMOCTOSTEJIBHO CTaBUTh HOBBIC YUE€OHbIE LIEIH U 334a4H.

B cghepe pazeumusn noznasamenvbHvlX YHUBEPCATbHBIX YUEOHBIX OCUCM UL 00YUAIOWUIICA
Hayuumcs:

- IPOBOJUTH HAOTIOACHUS U DKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHUTEIIS;

- OCHOBaM peajln3alliy IPOEKTHO-UCCIIEN0BATENBCKON JESATENBHOCTH;

- OCYIIECTBIISTh PACIIMPEHHBIA MOUCK MHPOPMAIMH C UCIIOIB30BAHUEM PECYPCOB OMOINOTEK U
WHTEpPHETA.

THonyuum 803M0dCHOCIb HAYUUMBCAL:

- CaMOCTOSITEJILHO TPOBOJUTH UCCIIEJIOBAHUSI Ha OCHOBE NMPUMEHEHHUS METOJOB HaOJIONECHUS U
IKCIIEPUMEHTA;

- CTaBUTh IPOOJIEMY, apryMEHTHUPOBATh €€ aKTyaJIbHOCTb;

- OpraHu30BaTh MCCIIEA0BAHUE C LIETbIO IPOBEPKU I'MIIOTE3bI;

- BBIJIBUTATh TUIIOTE3bI O CBA3SX M 3aKOHOMEPHOCTSX MPOIIECCOB;

- IeNIaTh YMO3AKIIIOUEHUS U BBIBOJIbI HA OCHOBE apryMEHTaIUH.

B cghepe pazeumun KOMMyHUKAMUGHBIX YHUBEPCAIbHBIX YUEOHBIX 0ClICMEUTL 00U AIOWUTICA
Hayuumca:

- aJICKBAaTHO HCIOJIb30BaTh PEYEBBIE CPEACTBA ISl PEIICHUS PA3JUYHBIX KOMMYHUKATHBHBIX
3a71a4; BIAJETh YCTHOW U MMCbMEHHOM PEUblo;

- QJICKBaTHO MCIOJIb30BaTh PEYb ISl IIJITAHUPOBAHMS U PETYIISILIUU CBOEH JEATEIIbHOCTH;

- OPraHU30BBIBAThH U TUIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTETIEM U CBEPCTHUKAMH;

- CTPOUTHh MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- WHTErpUPOBATHCA B TIPYINIY CBEPCTHUKOB M CTPOUTH NPOAYKTUBHOE B3aWMOJEUCTBHUE CO
CBEPCTHUKAMU U B3POCIIBIMH.

Tonyyums 603M0HCHOCb HAYYUMBCAL:

- OKa3bIBaTh NMOJJACPKKY U CONEUCTBUE TEM, OT KOTO 3aBUCUT JTOCTUKECHHUE LIENU B COBMECTHOM
eI TCILHOCTH;

- OpaTh Ha ceOst HHUITMATUBY B OPTaHU3alMA COBMECTHOTO JICHCTBHS.

®opmbl U BHABI Y4eOHOH AeSITEIbHOCTH

B mponecce 3aHATHHU BCAYIIMMHA METOAaMHU U IMIPUEMaMH OpPraHu3aluu ACATCIbHOCTU yHYallluXCs
SABJISAKOTCS:

— METO/T CIYXOBOTO BOCIIPHSATHS M CIIOBECHOM Tiepeiadun WH()OPMAIIHAH;

MPHUEMBI: paccKas, JIeKIus, TUCKyCccusi, 6ecesia, BRICTYIUICHHE;

— MCTOJ CTUMYJIMPOBAHUSA U MOTHBAILIUH,

MMPUCMBIL: CO3AaHUC CUTyalluHu YCIICXa, MOOIPCHNUEC, BLIITOJIHCHHUEC TBOPUYCCKUX BaﬂaHHﬁ, CO3JaHUC
poOJIEeMHOI CUTYaIH, TPOTHO3UPOBaHKUE OyAyIeH e TeIbHOCTH, KOPPEKTHOE MPEAbsBICHNE
TpeOOBaHM, 3aMHTEPECOBAHHOCTH pe3yIbTaTaMU PabOTHI;

— METOJ nepeaaun HHPOPMaIUU ¢ TOMOIIBIO IPAKTUIECKOH eI TEITLHOCTH,
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IMPUCMBI: COCTABJICHUC I1JIaHA, TC3UCOB BBICTYHHGHHﬁ, pPCAAKTUPOBAHUEC, OUCHUBAHUC

BBICTYHJ'ICHI/II\/'I, COCTaBJICHUEC CXEM U Ta6J'II/II_[;

— METOJ KOHTPOJIA;

IIPUEMBI. aHAJIN3 BBICTYHHCHHﬁ, Ha6J'II-OI[eHI/I$I, CaMOOILICHKa, OLICHKA I'PYIIIIbI, TECTHI,
BBICTYIVICHUA HA 3aHATHUAX, 3allIUTa IIPOCKTA.

®opMbl OPraHu3auuM 00y4eHusl:
— IpYIIIOBHIE;

— UH/IMBUyaJIbHBIC;

— (poHTANBHBIE.

@®opMbI KOHTPOJIS Pe3yJIbTATOB OCBOEHHS MPOrPaAMMBbI

DOpMBI KOHTPOJIA:
® TEKyLMH KOHTPOJb (OLEHKA aKTMBHOCTH IPH OOCYXKIEHHHM HPOOJIEMHBIX BOIPOCOB,
PE3yJIbTaTOB BBIIOJIHEHUS JOMAIIHUX 3aJaHuil);
® TEeMAaTUYECKUH KOHTPOJb (OLIEHKA Pe3yJIbTaTOB TEMATUYECKOTO TECTUPOBAHNUA);
® UTOIOBBII KOHTPOJIb (OLIEHKA PE3Yy/IbTATOB BHINOJIHEHUS pa3andHbiX BapuanToB KIIMoB)

COJIEP)KAHUA KYPCA BHEYPOUYHOM JEATEJbHOCTH

BEIIECTBA (3 uaca)

HemHuoro n3 ucropun xumun. XuMus Buepa, CETOAHs, 3aBTpa.
BemectBo, (huznyeckue cBOMCTBA BEILIECTB.

OTnumne YUCTHIX BelecTB OT cMeceil. CriocoObl pa3yieseHus cMecei.
IIpakTnuyeckas padora Ne 1 «CriocoObl pa3zieneHus cMecei.

XUMHUYECKHUE PEAKIIUMU (4 yaca)

[Ipu3naku xumudeckux peakuuil. Knaccupukanus XuMHUYECKUX peakuil 0 pa3IndHbIM
NpU3HaKaM. OJEKTPOJIUTHYECKAss JUCCOLMALUSA. OJEKTPOJMUTHI M HEIJIEKTPOIMUTH. Peaknuun
MOHHOTO  oOMeHa.  OKHCIMTETbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  OKUCIuTeNnu U
BOCCTaHOBUTEIIH.

JlabopaTopnasi padora Ne 1 «Peakius 3aMenIeHNs] MEAH JKETIE30M B paCTBOPE MEAHOIO
KyII0poca, BOJIOPOAa IUHKOM B PacTBOPE COJITHOM KUCIIOTBI».

JlaGopaTopHas padora Ne 2 «Peakius oOMeHa MeX/1y KapOOHATOM KaJIbIMSI U COJITHOM
KHCJIOTOH, XJIOPUJIOM OapHsi U CEpPHOM KHCIOTOW», «Peakuus pas3noXeHus TMIPOKCHAA MEAu

(1)».

METAJUIBI (9 uyacoB)

XapakTeprucTUKa METAJUIOB TJIABHBIX TIOATPYII U UX COCTUHEHUN

OOmiast xapakTepucTHKa MeTaioB riaBHeIX moarpynn [-III rpymm B cBsizu ¢ ux
MOJIOKEHUEM B [MEPUOJAMYECKOM cucteme xumuueckux osiemeHtoB J[.M. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.

XapakTepHble XMMHMYECKUE CBOMCTBA IPOCTBIX BELIECTB U COCAUHEHHM METAJUIOB -
HIEJIOYHBIX, IIETOYHO3EMENbHBIX.

XapakTepucTuka NEpPEXOAHBIX JJIEMEHTOB — MEAM, JKelle3a, QIIOMUHUA 10 UX
MOJOKEHUIO B TMEPUOJUYECKOM cuctemMe Xumudyeckux osieMeHtoB J[.M. MenneneeBa wu
OCOOEHHOCTSIM CTPOCHHSI UX aTOMOB.
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Merasuisl B IpUpOAE: pyabl YEPHBIX, LBETHBIX, APArOLCHHBIX METAJIIOB. XapaKTEpPHBIC

MeTaJlIn4yeckue, (U3Mueckue W XHMHUYECKHE CBOMCTBA, BHYTpEHHEE CTPOCHHE METaslJIOB.
[ToHsiTHE aKTUBHBIX U TACCUBHBIX METAJIOB. [losb3a 1 Bpel MeTauioB J1J1s YeJIOBEKa.

DJIEKTPOXUMUYECKUN pAll HanpsokeHuil metamwioB. Kopposuss MmertaiuioB. MexaHusm
Koppo3uu MertawioB. Knaccudukanus koppo3un metauioB. CrocoObl 3alUuThl OT KOPPO3HUHU.
AHTUKOppO3UiiHbIE TOKPHITHS. CIUIaBhI.

Peaknun OBP ¢ ywyactueM metaiminoB u ux coeauHeHuil. Llemouxu mpeBpaieHuit (o
obpasiy OI'D).

IIpakTnueckas padora Ne 2 «KauecTBEeHHbIE PEAKI[MM HA HOHBI METAILIIOB)»

HEMETAJLJIBI (12 yacoB)

Hewmeramnsl B mpupoe. Mcnosib30BaHNE TPUPOIHBIX PECYPCOB.

Crpoenune aromoB HeMeTallI0B. CTpoeHUs: MOJIEKYJl HeMeTaoB. PU3nyecKkue CBONCTBA
HeMeTasuioB. COCTaB M CBOMCTBA MPOCTHIX BEILIECTB — HEMETAJLIOB.

Psn snextpooTpunaTenbHOCTH HEMETAIIIIOB. XMMUYECKHUE CBOMCTBA HEMETALJIOB.

[IpakTHueckas miKana 3J€KTPOOTPULATEIBLHOCTH aToMOB. Hemeramibl — OKHCIATENU U
BOCCTAaHOBUTEIH. B3anmoielicTBHE ¢ MPOCTHIMU U CIOKHBIMU BEILIECTBAM.

OO6mias xapakTepucTUka HeMeTauioB riaBHbeIX noarpynn [V-VII rpynm B cBsi3u ¢ ux
IIOJIOKEHUEM B IEPUOJMYECKOM cHucTeMe xuMuueckux odnemeHtoB .M. MenneneeBa u
OCOOEHHOCTSIMU CTPOEHMSI UX aTOMOB.

XapakTepHblE XMMUYECKHE CBOMCTBA IPOCTBIX BEIIECTB M COCAVMHEHUN HEMETAJUIOB -
raJloTeHOB, KUCIIOPOJIa, CEpPhI, a30Ta, pochopa, yriaepona, KpeMHHUS.

Pemenue 3ananuii Ha coCTaBlIeHUE YPABHEHUN XUMUYECKUX PEAKIIUM.

IIpakTnyeckas padora Ne 3 «OkcnepuMEHTAIbHBIE 3aJa4d 110 PACIO3HABAHUIO H
MIOJIYYEHHIO BEILECTB)

XUMMUS U 310OPOBBE (2 yaca)

CocraB u cpeacrtBa COBPEMCHHEBIX W CTAPUHHBIX CPCACTB TMT'MCHBI, POJIb XMUMHUUYCCKHUX
3HaHMUN B IPaMOTHOM BbIOOpPE ATHX CPEJCTB; MOJE3HbIE COBETHI IO YXOAY 3a MOJIOCThIO pTa.

OcHOBHBIE COCTaBJISIOLINE 3J0pPOBOro 00pa3a xu3HU. [IpaBuia nogaep:xanus 310pOBOro
oOpa3a »u3Hu. Posb XUMUYECKMX 3HAHUH MpU aHaIN3€ B3aUMOJICHCTBUS OpraHU3Ma C BHEITHEH
cpenou.

XUMHUA U IKOJOI'USA (4 yacos)

OcHoOBHbIE BUIbI 3aTPA3HEHHUI aTMOC(EPhI U UX UCTOUHUKH.

Bonxa. Boga B macmita0ax mianeTsl. O4ucTKa MUTHEBOH BOJBI.

[TapaukoBsit 3¢ dekT, rodanpHOE MOTEIUIEHNE KIIMMaTa U UX BO3MOXKHBIE MTOCIEICTBUS.
O30HOBBIH CJIOHM M €ro 3HaYEHHUE [ JKU3HHU Ha 3emJie. 3ammTa aTMoc(epsl OT 3arps3HEHUS.

Hedtp u HepTenponykTel. HedTh Kak TOmmBo. 3arpsa3HeHUs] MUPOBBIX BOJJOEMOB.

JInyHast OTBETCTBEHHOCTh KAXKJ0TO YEJIOBEKA 32 0€30MaCHYI0 OKPYKAIOLIYIO CPELy.



TEMATHUYECKOE INTAHUPOBAHUE KYPCA BHEYPOUHOMH JEATEJIBHOCTH

Hcnoab3oBanue
000pyI0BaHUA
Kou- LHeHTpa )
Ne €CTeCTBEHHOHAYYHOI
Tema 3ansaTust BO
n/n U
4acoB .
TEXHOJIOTHYEeCKOi
HaNpaBJIEHHOCTeH
«Touka pocra»
l. BemiectBa 3

1. HemHoro u3 ucropum xumuu. XuMusi BUepa, CETOMIHS, JleMOHCTpalnoHHOE
3aBTpa. o0opynoBaHue

2. BemiectBo, (huznyeckre CBOWCTBA BEIIECTB.

Ornuume 4yucThIX BemecTB 0T cmecel. CrocoObl
pa3aeneHus cMecen.

3. IIpakTuyeckas padora Ne 1 «CnocoObl pazieneHus Hudposas
cMmeceii». naboparopus 1o

xuMuH (6a30BbII
YPOBEHB), KOMITJIEKT
OCY/BI
o0opymOBaHUS IS
YYIEHUYECKUX OIBITOB
(puzuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHYECKHUX
PEaKTUBOB
1. XuMHUYeCKHe peaKu

4. [Tpusnaku  xumuueckux  peakuuid.  Knaccudukanus 1
XUMHUYECKHX PEAKIMA 10 Ppa3IuYHbIM  TPU3HAKAM.

DIEKTPOTUTHYECKAS TUCCOIHAIIS.

5. DNEKTPOIUTH U HEIJIEKTPOIUTHI. Peakiinu HoHHOTO 1 JleMOHCTpalinoHHOE
obMeHa. OKUCIUTETHFHO-BOCCTAHOBUTENBHBIE PEAKIIHH. obopynoBaHue
OkucIUTENU U BOCCTAHOBUTEIH.

6. Jladoparopnasi padora Ne 1 «Peaknus 3amenieHus: MeIu 1 Hudposas
JKEJIe30M B pacTBOPE MEIHOr0 Kyropoca, BOAOpoja naboparopus 1o
LMHKOM B PacTBOPE COJSTHON KHUCIOTBI». XUMUH (0a30BBIi

YPOBEHB ), KOMIJIEKT
MOCYBI U

o0opynoBaHUS st
YUYEHUYECKUX OTBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIIEKT
XUMHYECKHUX

PEaKTUBOB
7. JlaGopaTtopnas padora Ne 2 «Peakiust oOMeHa Mexay 1 [Mudposas

KapOOHATOM KalblUs M COJISTHOM KHCIOTOHM, XJIOPHIOM

Oapust M CcepHOM KHUCIIOTOI», «Peakuus pa3noKeHHs

nabopaTopus 1o
XUMUH (0a30BBIi




ruapokcuaa meau (1)».

YPOBEHB ), KOMIJICKT
MOCY/BI U
o0opymoBaHUS IS
YYEHUYECKUX OMBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT

XUMHUYECKUX
pEaKkTUBOB
I11. Mertamibl 9
8. XapakTepucTUKa METAJUIOB IJIAaBHBIX IIOATPYNIII U HX 1
COCIMHEHU.
9. OO01as xapakTepuCTHKaA METAJUIOB TJIaBHBIX oArpynn I— 1

III rpynm B ¢BsI3U € UX MOJIOKEHUEM B IEPUOJUUYECKOM
cucreme xuMuueckux aemeHTos /.M. Menneneesa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.

10. | XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB 1 JleMoHCTpanroHHOE
COEIMHEHUI METAJUIOB - LEIOYHbIX, HIEJIOYHO3EMETbHBIX o0opynoBaHue

11. | XapakTepucTuKa epexoHbIX JNEMEHTOB — ME/IH, KeJe3a, 1
AIIOMHUHMUS 110 X MOJIOKEHHUIO B IEPUOJUUECKON CHCTEME
xuMu4deckux aneMeHToB .M. Menneneesa u
O0COOCHHOCTSIM CTPOCHHSI UX aTOMOB.

12. | Meramnel B mpupone: pyAbl UYEPHBIX, IBETHBIX, 1
JParolieHHbIX METaJUIOB. XapaKTepHbIE MeETaJINYeCKHe,
¢usznuecknue W XMMHUYECKHME CBOMICTBa, BHYTpPEHHEE
CTpOEHHE METaJJIOB.

13. | IloHsiTHE aKTUBHBIX U TACCUBHBIX MeTaIUIOB. [losp3a u 1
BpEJl METAJIJIOB JUISl YEJIOBEKa.

14. | DnekTpoXUMUYECKUH ps HAMPSIKEHUH METaIOB. 1 KommiekT xomekiuit
Koppo3us metannos. MexaHu3m KOppO3UH METaJIOB. U3 CIIUCKA
Knaccudukanus kopposzun MetamioB. CriocoObI 3aIIUTHI
OT KOPpO3UU. AHTHUKOPPO3UiiHbIE MOKPBITHA. CIIIaBbl.

15. | Peakiuun OBP ¢ ywyacTheM MeTasIoB M MX COEIMHEHUH. 1 JleMoHCTpanroHHOE
[emouku mpeBpamienwuii (mo odpasmy OI'9). obopynoBaHue

16. | IlpakTnyeckasi padora Ne 2 «KayecTBeHHBIE peaklIUU HA 1 [Mudposas
MOHBI METAJIIIOBY nabopaTopus 1o

XUMUH (0a30BBIi
YPOBEHB ), KOMILJIEKT
MOCYZbl U
000pyIOBaHUS JTsI
YUEHUYECKUX OMBITOB
(puzuka, xumus,
OMOIOTHS ), KOMIUIEKT
XUMHUYECKUX
pEaKTUBOB
IV.  Hemeranasbl 12
17. | Hemerammel B mnpupozae. Mcmonb3oBaHWE NPUPOTHBIX 1

pecypcoB.
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18. | CrpoeHue aTOMOB U MOJICKYJI HEMETAJIJIOB. 1
19. | ®usnueckue CBOMCTBA HEMETAIIIIOB. 1
20. | CocraB U CBOICTBA MPOCTHIX BEIIECTB — HEMETAIIJIOB. 1
21. | Psa anexTpooTpUIIaTeIbHOCTH HEMETAJIIOB. 1
22. | XUMHYECKHE CBOMCTBA HEMETAIIIOB. 1 Hudposas
nabopaTopus 1Mo
xuMuu (6a30BbII
YPOBEHb ), KOMILJIEKT
TOCY/BI U
o0opymoBaHUS ISt
YYEHUYECKUX ONBITOB
(pusuka, xumus,
OMOJIOTHSI ), KOMILIEKT
XUMHYECKHUX
PEaKTUBOB
23. | IlpakTrueckas mMIKaJia JJIEKTPOOTPHUIIATSILHOCTH aTOMOB. 1
24. | Hemerauibl — OKUCIIUTEH U BOCCTAHOBUTEIIH. 1
BzaumopeiicTBue ¢ IPOCTHIMU U CHOKHBIMHU BEILIECTBAM.
25. | OOmas XapakTepUCTUKAa HEMETAIJIOB IUIABHBIX MOATPYII 1
IV-VII rpynmn B CBS3M C HX IOJOKEHUEM B
NEePUOANYECKON cHucTeMe XMMHUYecKux saemeHtoB JI.U.
MenzeneeBa 1 0COOEHHOCTSIMH CTPOSHUS UX aTOMOB.
26. | XapakTepHble XUMUYECKHUE CBOWCTBA TIPOCTHIX BEIICCTB U 1
COCIMHEHUN HEMETAJJIOB - TAJIOTCHOB, KUCIIOPOA, CEpHI,
asorta, ¢ocdopa, yriaepoaa, KpeMHHUS.
27. Pemenne  3amaHuMii  Ha  COCTaBIIEHME  ypaBHEHUU 1
XUMHUYECKHUX PEAKIIHA.
28. | IlpakTnueckas padora Ne 3 «OKcrnepuMeHTaIbHbIE 1 [Mudposas
3aJ1a4¥ 110 PACIO3HABAHUIO U TIOJYYSHHUIO BEIICCTBY nTabopaTopus 1o
XUMUH (6a30BBIi
YPOBEHB ), KOMILJIEKT
TOCY/BI
o0opynoBaHUS st
YUYEHUYECKUX OMBITOB
(puzuka, xumus,
OMOIOTHS ), KOMIUIEKT
XUMHYECKHX
PCaKTUBOB
29. | V. Xumus u 310poBbe 2
CocTaB U CpeJCcTBa COBPEMEHHBIX U CTAPUHHBIX CPENICTB 1
TUTHUEHBI, POJIb XUMUYECKHX 3HAHUIA B TPAMOTHOM BbIOOpE
OTHX CPEACTB; IMOJIE3HBIE COBETHI MO YXOAY 3a MOJOCTHIO
pra.
30. OCHOBHBIE COCTABJISIFOIITUE 3/TOPOBOTO 00pa3a KU3HHU. 1

[IpaBuna moxaep>kanus 310poOBOTo 0bpasa >ku3Hu. Pob
XUMHYECKUX 3HAHUW MPU aHATM3€ B3aUMOJICHCTBUS
OpraHu3Ma C BHEIIHEW CpeIou.
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31. | VI. Xumus u 3xos0rust 4
OcHOBHBIE BHIBI 3arps3HEHUl aTMochepbl U UX 1
HMCTOYHUKHU.

32. | Boma. Boga B macmrabax ruranersl. OUnCTKa MUTHEBOM 1
BOJIBI.

33. | [TapuukoBsiii 3¢ddekrt, rinobdaapbHOe MOTEINICHUE KJIMMaTa 1

U UX BO3MOXKHBIE mociaencTBUsA. O30HOBEIM CJIOM U €ro
3HAUYCHHUE JJIs1 KWM3HM Ha 3emuie. 3amura atMocdepsl OT

3arpsi3HEHUsI.
34. | Heptp u wedrenpoayktel. HedTs kak TOIUHBO. 1 KommiekT xosutekiuit
3arpsi3HeHUsI MUPOBBIX BOJIOEMOB. U3 CIHCKa

JInuHast OTBETCTBEHHOCTh Ka)KI0I0 YEI0BEeKa 3a
0€30I1aCHYI0 OKPYKAIOIIYIO Cpeny.

10.
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