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|. IlosicHUTEIbHAA 3aIIMCKA

[IporpaMmma «Xumusi BOKpPYT HAc» JETalIU3UPYET COJIep’)KaHUE Kypca BHEYPOUHOU
JESITEIbHOCTH, J1aeT MOAPOOHOE pACIpPENEICHUE 4YacOB M IOCIEA0BAaTEIbHOCTh H3YYEHUS TEM U
pa3aeinos.

JlanHasi mporpaMMa npeaHa3HadeHa il yJaimxcs 9 kiacca, mo3BoJsieT paciiupyuTh U YriIyOuTh
Y yUYaIIMXCs TPAaKTUYECKOE MPUMEHEHHE MOJYYEHHBIX TeOpeTHUYEeCKUX 3HaHui no XMMUN.

ABTOpCKas nporpamMma paccuuTaHa Ha 35 yueOHbIX yaca (1 yac B HEJeN0), OPUEHTUPOBAHA Ha
yrIyOlieHHe W pacliMpeHue 3HaHWH, Ha pa3BUTHE JIOO03HATENHPHOCTH M HMHTEpeca K XHMHUH, Ha
COBEPLICHCTBOBAHNE YMEHUH ydallluXcsl 00palaThCs C BELECTBAMHU.

JlaHHBIN KypC BHEYPOYHOU AEATEIBHOCTH IIPEAYCMATPUBAET 3KOJIOTMYECKYIO HAIIPaBICHHOCTH
XMUMHMUYECKOTO 00pa3oBaHMsl, MPeLycMaTpUBAeT O3HAKOMJIEHHE yYalllUXCsl ¢ XUMUYECKUMHU acleKTaMHu
COBPEMEHHOM 53KOJIOTUU M JKOJIOTMYECKHX MpolieM (TyI00aabHOE MOTEMJIEHUE KIMMara, O30HOBBIE
JBIPBI, KUCJIOTHBIE JIOK/IH, 3arpsi3HEHNE OKPYXKaroUIeil cpeibl, HCTOIIEHNE IPUPOIHBIX PECYPCOB).

[leHHOCTH TIPOTPAMMBI 3aKIIIOYAETCA B TOM, YTO YYallMecs C MOMOIIbI0 KEHC — TEXHOJIOTUH
MOJIy4aT BO3MOXKHOCTh MOCMOTPETh Ha pa3jiMuyHble NMPOOJEeMbl C MO3UIMH YYEHBIX, OIIYTHTb BEChH
CHEKTp TpeOOBaHUI K HAYYHOMY UCCIIEI0BAHUIO.

AKTyallbHOCTb NPOTpamMMbl B TOM, YTO OHA CO3JIa€T YCIOBUS JJISi COLMAIBHOTO, KYIbTYPHOTO U
Mpo(ecCHOHAIBHOTO  CaMOOIIpPE/IETIeHHs, TBOPYECKOM  camopeanu3allMd  JIMYHOCTH  peOEHKa,
(GbopMHUpOBaHMSI XMMHUYECKONM TIpPaMOTHOCTU. 3HAHMS W YMEHHS, HEOOXOIWMBbIE IJii OpraHu3aluu
UCCIIEIOBATENIbCKON  JESITETbHOCTH, B OyAyIleM CTaHyT OCHOBOW [Uis OpraHu3aliid Hay4yHO-
HCCIIEIOBATENIbCKON AESITETbHOCTH B By3aX, KOJUIEAKaxX, TEXHUKYMax | T.[.

Bce  uHHOBAIMOHHBIE  TMEJArOrMYecKWe  TEXHOJOTMHM  HW3HAYaJlbHO  CTPOSITCI  Ha
KOMIIETEHTHOCTHOM TIOJIXOJIC M HaIlleJIeHBI B pe3yibTaTe 0OydeHHUs Ha Oyaymiyro mpoQecCHOHAIBHYIO
NEeATENbHOCTh. JlaHHOE YTBEpXKACHUE M ONpPENENsieT akTyallbHOCTh puMeHeHus: «Keiic — merona» B
nmpakTuke oOpazoBanus. Keilc — TEXHOJIOTHM MPEACTaBIAIOT CcO00M Tpynmy oOpa3oBaTelbHBIX
TEXHOJIOTUH, METO/I0B U MPUEMOB 0OyUEHUsI, OCHOBAHHBIX Ha PEHICHUH KOHKPETHBIX Mpobiem, 3a1ad,
MO3BOJISIFOT B3aUMO/IEHCTBOBATh BCEM 00Yy4JaroIUMCs, BKIIt0Yas IpernogaBaTess.

[Ipu pa3paboTke mporpaMMbl akIEHT JAealiCsd Ha BOMPOCHI, KOTOPhIE B 0a30BOM Kypce XHMHUU
OCHOBHOM IIKOJIBI pACCMATPUBAOTCSI HEAOCTATOYHO TOJIHO WJIM HE PACCMATPUBAIOTCS COBCEM. 3aJauu U
yOpaXHEeHUs] TOJOOpaHbl TaK, YTO 3aHSATHS IO HMX OCMBICIICHHIO W PELIEHUI0 MIPOXOIAT JHOO0
napajuleNIbHO C U3Y4aeMbIM Ha YpOKax MaTepHalioM, MO0 Kak MOBTOPEHUE yXKE MOTYyYSHHBIX 3HAHUM.

[IpakTHueckass 3HaYUMOCTh TPOIPAMMBI 3aKJIFOYAETCS. B TOM, UTO C MIOMOIIBIO KEHC-TEXHOJIOTHH
ylaeTcss aKTUBH3UPOBATH Pa3lIMyHbIe (DAKTOPHI: TEOPETUUECKHE 3HAHMS M0 TOMY WJIA WHOMY KYypCYy,
MPAKTUYECKUI OMBIT 00y4aeMbIX, UX CIOCOOHOCTbh BBICKA3bIBATh CBOM MBICIH, WUJCH, MPEATIOKECHUS,
YMEHHUE BBICIYIIATh aIbTEPHATUBHYIO TOUKY 3PE€HHUSI, U apI'YMEHTHPOBAHO BBICKA3aTh CBOIO.

C momo11pI0 3TOr0 MeTo/1a 00yJaroIIKe MOIy4aT BO3MOXKHOCTh MIPOSBUTH U YCOBEPIICHCTBOBATH
AQHAJIMTUYECKHE M OLIEHOYHBIE HAaBBIKM, HAYYUTHCS PabOTaTh B KOMaHJAE, MPUMEHATHh Ha IMPAKTHKE
TEOPETUUYECKUI MaTepHal.

HoBu3Ha naHHON mpOrpaMMbl 3aKIH0YAETCSl B BOBMOXKHOCTH U3YYEHUSl YYAUIUMHUCS HOBBIX TEM,
HE paccMaTpUBAEMbIX MPOTPAMMO MpeIMeTa, C MOMOIIBI0 MPOOIEeMHO-CUTYaTUBHOTO OOy4YeHUsS C
UCIOJIb30BAHMEM KeHCcOB. DTO TMO3BOJIAET CTPOUTH OOYy4YeHHE Yydamuxcs 9 KiIaccoB € y4eToM
MaKCHUMAaJIbHOTO MPUOIMKEHUS MTPeIMeTa XUMHUHU K MTPAKTHUECKON CTOPOHE KU3HH.

Heab Kypca:

pacliupeHue M yriIyOJeHHe 3HaHUM 1O TpenMeTy, CO3JlaHHe BOCHMTHIBAIOIIEH Cpelbl,
oOecreunBaroIell aKTUBU3AIMIO HMHTEJJIEKTYaJbHBIX HHTEPECOB Yy4alllUXcs B CBOOOJHOEN Bpems,
pa3BUTHE 30POBOM, TBOPUYECKH PACTYLIEH JIMUHOCTH, TOATOTOBICHHOMN K JKU3HEAEATEIBHOCTH B HOBBIX
YCIOBHSAX, CIIOCOOHOH Ha COLMAJIBHO 3HAUYUMYIO IPAKTHYECKYIO JIeSTeNbHOCTh, peaIu3aluio
T0OPOBOIHUECKUX HHUIIMATUB.

3agaum Kypca:

1. ®opMupOBaHKE TO3UTUBHON CAMOOLIEHKH, CAMOYBa)KEHHS.

2. ®opMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B COTPYIHUYECTBE:

— YMEHHE BECTH JUAJIOT, KOOPAMHHUPOBATH CBOM JEMCTBUS C JACHCTBUSMU MApTHEPOB IO
COBMECTHOM AEATEIbHOCTH;



— cnocoOHOCTH T0OpOKETATEeIBHO M YYTKO OTHOCUTHCS K JIFO/IIM, COIIEPEKUBATH;

— (opmupoBaHUE COIUAITBHO a/IEKBATHBIX CITIOCOOOB MOBEIACHHUS.

3. ®opMupoBaHUE CIOCOOHOCTH K OpraHu3aluu AEATEIbHOCTH U YIIPABIEHUIO €IO:

— BOCHUTAHUE 1EJICYCTPEMIIEHHOCTH U HACTOMYHMBOCTH;

— (¢opMUpOBaHME HABBIKOB OpraHuM3aluu padodero MPOCTPAHCTBA M PAIMOHATBLHOTO
HCIIOJIb30BaHUSI pab0vero BpeMeHH;

— (dopMHpOBaHWEC YMEHHUS CAMOCTOSTEIILHO M COBMECTHO IUIAHUPOBATh JEATCIHHOCTh W
COTPYIHHYECTBO; — (OPMHUPOBAHUE YMEHHUS CAMOCTOSITEIIBHO M COBMECTHO MTPUHUMAThH PEIICHUSI.

4. ®opmupoBaHUEe YMEHHUS peliaTh TBOPUECKHUE 3a/1aUH.

5. ®@opMmupoBaHHe yMEHHs paboTaTh ¢ WHpopMaIrmer (cOop, cUCTeMaTh3alus, XpaHEHUE,
HCII0JIb30BaHKUE).

Il. [Inanupyemble pe3yjbTaThbl OCBOCHHS CO/IEP:KAHUA Kypca

JINYHOCTHBIMH Pe3yJbTATAMM SBIISIOTCS:

- 8 YEHHOCMHO-OPUEHMAYUOHHOU Ccghepe: TyBCTBO TOPIIOCTH 32 POCCUICKYIO HAYKY, OTHOIIICHHE
K TPy, IEIeYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- 8 mpyoosoll cgepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY NaJbHEWIIEH 00pa3oBaTEIBHOM
TPACKTOPHH;

- 8 no3HasamenvbHoU cghepe: MOTHBAIMS YICHHS, YMEHHUE YIIPABIATH CBOSH IMO3HABATEIIBHOM
NESITEITEHOCTH.

IIpenMeTHBLIMHU pe3yJIbTATAMH OCBOCHHS IMPOTPAMMBI SBJISOTCS:

- 8 NO3HABAMENbLHOU chepe:

OTIMCHIBATH JICMOHCTPAITMOHHBIE H CAMOCTOSTEIFHO TIPOBEJACHHBIE XUMUYECKHE SKCIICPUMEHTHI,

KJIaccu(UIMPOBATh U3YUYCHHBIE OOBEKTHI U SBJICHUS;

JaBaTh OTPENICIICHUS H3yYCHHBIX MMOHITHIA,

OTMCHIBATh U pa3inyaTh U3y4YCHHbBIC BELIECTBA, TpUMEHsIeMble B moBceaHeBHOM KN3HU,

CTPYKTYpUPOBATh W3yYCHHBIN MaTepHall U XUMHUYECKYIO HH(POPMAIIHIO, TTOJTYICHHYIO U3 IPYTUX
NCTOYHUKOB;

JIeTIaTh BBIBOJIBI M YMO3AKITIOUCHHUS U3 HAOIIOICHHI;

0e30macHO 0OpaIaThCs BEIIECTBAMHU.

- 8 mpyooeoli chepe.

IUTAHUPOBaTh M OCYIIECTBJIATH CAMOCTOSITEIBHYIO pa0OTy IO TIOBTOPEHHIO H OCBOCHUIO
TEOPETHUYECKON YaCTH,

IUTAHUPOBATh M MIPOBOJIUTh XUMHUYECKHH SKCIICPUMEHT, UCTIOIb30BaTh BEIIECTBA B COOTBETCTBUU
C MX MPeIHA3HAYCHUEM U CBOMCTBAMH.

- 8 YEHHOCMHO - OPUEHMAYUOHHOU Cepe:.

AHanmu3upoBaTh M OILIGHUBATh TMOCJICICTBHS U OKpYXKawomieil cpensl OBITOBOH U
MIPOU3BOJICTBEHHOH JIEATEILHOCTH YEIIOBEKA.

- 8 chepe bezonachocmu HcuzHeOesmeabHOCmL.

OKa3bIBaTh IEPBYIO IOMOIIb NPU OTPABJICHUSAX, 0XKOTaX W APYrUX TpaBMax, CBSA3aHHBIX C
BEIIECTBAMU M JIA00OPATOPHBIM 000PYIOBAHUEM.

MeTtanpeaMeTHbBIMHU Pe3yJabTaTAMM SIBIISIOTCS:

- YMEHHE OIpEeeIsATh CPEICTBA, FTEHEPUPOBAThH UAEH, HEOOXOAUMBIE ISl MX pealln3alluy;

- BIIaJICHUE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CHOCOOAMH JESITEIbHOCTH. U3MEpPEHHE,
HaOJr0/IeHNe, SKCIIEPUMEHT, yueOHOe UCCIIeI0BAaHHE;

- YMEHHE OIpeNeNIATh LEeNU U 3a/1aul JIeSTeIbHOCTH, BBIOMpPATh CPEACTBA peau3aliy Lean U
MPUMEHSATh UX Ha IPAKTUKE;

- HCTIOJIB30BAaTh PA3JIMYHbIE UCTOYHUKHU JJIS TTOJTy4EHUs] XUMHUECKOW HH(POpMALIKH.

OcBoeHue MNporpaMmbl BHEYPOUHOH JEATENIBHOCTH OOYYAIOUIMMHCA IO3BOJUT IOJIYYUTh
CIIEYIOIINE PE3YNIbTaThI:

B cdepe pasBuTHSI JMYHOCTHBIX YHHMBEPCAJBHBIX Y4eOHBIX JeHCTBHI B paMKax:

Koenumuenozo komnonenma 6yoym cghopmuposanvi:



- JKOJIOTMYECKOE CO3HAHME, IPU3HAHUE BBICOKOM LIEHHOCTH JKM3HU BO BCEX €€ IPOSIBICHUAX;
IIPaBUJI IIOBEACHUS B YPE3BbIYANHBIX CUTYALIUAX;

- OCHOBBI COLMAJIbHO-KPUTHUECKOTO MBIIIJIEHHUS, OPUEHTALUs B OCOOEHHOCTAX COLMAJIBHBIX
OTHOILIECHUN U B3aUMOJACUCTBUH.

Hesamenbrnocmnozo komnonenma 6y0ym cg)opmuposansi.

- YMEHHME BECTH JHAJIOT HAa OCHOBE PABHOIPABHBIX OTHOLIEHUH M B3aUMHOIO YBaXXEHUA U
MIPUHSTHS;

- YCTOMYMBBHIN TO3HABaTENbHBIH HMHTEPEC M CTAHOBJICHHWE CMBICIIOOOpa3yomeil QyHKIuu
[I03HABATEIBHOTO MOTHBA;

- TOTOBHOCTb BbIOOpA MPOPUIBHOTO 00pa30BaHUSL.

Lennocmmnozo u SMOYUOHANLHO20 KOMNOHEHMO8 6y0em chopmuposana.

- MOTPEOHOCTH B CAMOBBIPOKEHUH U CAMOPEATHN3ALIUH, COIIMATILHOM MPU3HAHHH.

OOyyaromuiics MOJIy4UuT BO3MOKHOCTbD JUIsl (POPMHUPOBAHUS:

- TOTOBHOCTH K caM00Opa30BaHUIO U CaMOBOCIIUTAHUIO;

- BBIP@XKEHHOH YCTOMYMBOM yueOHO-1103HAaBATEIbHON MOTHUBALIMY U UHTEPECA K YUEHHUIO.

B cdepe pasBuTHS perysiTHBHBIX YHHBEPCAJBbHBIX YUeOHBIX AelicTBHI 00y4aromuiics

Hayuumecs:

- CAMOCTOSITEJIPHO AHAJIM3UPOBATH YCIOBHS JOCTHXKEHUS LIEJIM Ha OCHOBE Yy4Y€Ta BBIJCIICHHBIX
yUHTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuae;

- MeJenojaraiuio, BKIKOYas MOCTAaHOBKY HOBBIX IieJiel, MpeoOpa3oBaHue MPAaKTHUECKOM 3a1aun
B MI03HABATEIbHYIO;

- IUTAHUPOBATH ITyTH JTOCTUKEHUS LEIeH.

Lonyuum 603MONCHOCb HAYHUMBCAL:

- TpY IUTAHUPOBAHUM JOCTIKEHUS LIEJIEH CaMOCTOSITEIIBHO M a[CKBAaTHO YYMTHIBATH YCIOBHUS U
CPEICTBA UX JOCTHKCHHUS,

- CaMOCTOSITEIbHO CTaBUTh HOBbIE YUEOHBIE LIEIH U 3a7a4H.

B cdepe pa3BuTus 03HABATEIbHBIX YHUBEPCAJIBbHBIX YUEOHBIX J1eiiCTBUI 00yYarOIMACS

Hayuumcsa:

- MPOBOIUTH HAOIIOACHUS U SKCIIEPUMEHT MOJI PYKOBOJACTBOM YUHTEJIS;

- OCHOBaM pean3aliy MPOEeKTHO-UCCIIE0BATENbCKOM 1eATeIbHOCTH;

- OCYIIECTBIISATh PACHIMPEHHBIN MOUCK MH(GOPMALIMU C UCTIOJIH30BAHUEM PECYPCOB OMOIUOTEK U
UHTEpHETA.

THonyuum 803modicHOCMb HAYUUMbBCA:

- CaMOCTOSITENIbHO MPOBOJUTH HCCIIEIOBAHUSI HA OCHOBE MPUMEHEHUS] METOJOB HAOIIOACHUS U
AKCIEPUMEHTA;

- CTaBHUTH MPOOJIEMY, apryMEHTHPOBATh €€ aKTyallbHOCTb;

- OPraHu30BaTh UCCIEIOBAHUE C IIENBI0 IPOBEPKU TUIIOTE3bI;

- BBIJIBUTATh THIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- JIeflaTh YMO3AK/IIOUEHHUs U BBIBOJIBI HA OCHOBE apryMEHTAI|H.

B cdepe pasBuTHS KOMMYHMKATHBHBIX YHHMBEPCAJIbHBIX Y4YeOHBIX JeHCTBHIl
o0yuyarwmuiicst

Hayuumca:

- aJIEKBaTHO HCIIOJIb30BaTh PEUYEBBIE CPEJICTBA Ui PEIICHUS PA3IMYHBIX KOMMYHHKATHBHBIX
3a/1a4; BJIAJETh YCTHOW U MMCbMEHHON PEYbIO;

- aJIEKBaTHO MCIOJIb30BaTh PeUb ISl TUIAHUPOBAHUS U PETYJISALIMU CBOEH EATEIbHOCTH;

- OPraHU30BBIBATh U MJIAHUPOBATHh YUeOHOE COTPYIHUYECTBO C YUUTETIEM M CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHMUE;

- MHTETPUPOBATHCS B TPYIIY CBEPCTHHUKOB U CTPOUTH MPOAYKTHUBHOE B3aUMOJICHCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

HO]ZyllMI’}’Zb 6O03MOIUCHOCNIb HAYHYUNBCA!



- OKa3bIBaTh MOJAEPKKY U COACHUCTBUE TEM, OT KOTO 3aBUCHUT JOCTUKECHHUE LEIU B COBMECTHOM
JEATEIIbHOCTH;
- Opath Ha ce0s MHULIMATUBY B OPraHU3allii COBMECTHOTO JICHCTBUS.

I1l. ®opmbl 1 BUABI Y4eOHOI 1eSITeTbHOCTH

B npouecce 3aHATHI BEAyIIUMHU METOIAMU U IPUEMaMU OpraHU3aMH JIESTEIbHOCTH yJalluXcs

ABJAOTCA:

— METO/1 CIIyXOBOI'O BOCIPHUATHUS U CIOBECHOMU Niepeaun HHpopmaluy;

IIPUEMBL: paccKas, JIEKLUs, JUCKycCusi, Oecelia, BHICTYIIIICHUE;

— METO/i CTUMYJIMPOBAHUS U MOTUBALIUU;

IIPUEMBL: CO3/IaHHE CUTYAIUH yCIIeXa, IOOUIPEHNE, BBIIOJIHEHUE TBOPUYECKUX 3aJJaHU, CO3/IaHUE
npoOJeMHON CHUTyalluM, MpPOrHO3MpoBaHUE Oyayliell AesTelnbHOCTH, KOPPEKTHOE MpEeAbsBIECHUE
TpeOOBaHUM, 3aMHTEPECOBAHHOCTh Pe3yJIbTaTaMu pabOThI;

— METOJ Nepeiayl UHPOPMAIMU ¢ IOMOIIbIO MPAaKTUYECKOH JIeSTEIbHOCTH;

MPUEMBl: COCTaBJIEHUE IUJIaHA, TE3MCOB BBICTYIUIEHUH, pEJAaKTUPOBAHUE, OLIEHUBAaHUE
BBICTYIUIEHUH, COCTAaBJIEHUE CXEM U TaOJINILL;

— METOJ1 KOHTPOJIS;

MpUEMBbl: aHaIM3 BBICTYIUIEHUM, HAOMIOJEHHs, CaMOOIIeHKAa, OLEHKa TpYyMNbl, TECTHI,
BBICTYIUICHUS Ha 3aHATHUSX, 3aIIUTa IPOEKTA.

®opMbl OPraHu3anvu 00yYeHHus :

— I'PYNIOBbIE;

— WHJIUBUYaJIbHBIE;

— (ppoHTaTBHBIE.

V.®opMbI KOHTPOJISI pe3y/JIbTATOB 0CBOECHHS MPOrPaMMBbI

DOopMBbI KOHTPOJIS:

® TEKyIIHUA KOHTPOJb (OIIEHKA AaKTUBHOCTH TPU OOCYXICHUU TPOOJIEMHBIX BOIIPOCOB,
PE3yNbTAaTOB BBIMOJIHEHUS JOMAITHUX 3aJaHHi);

® TEeMaTHYECKHI KOHTPOJb (OL[EHKA PE3y/IbTaTOB TEMATUYECKOTO TECTUPOBAHNUSA);

®  UTOTOBBIM KOHTPOJIb (OIIEHKA Pe3yJIbTaTOB BBIMOJIHEHUS pa3inuHbiX BapuanTtoB KIIMoB).

VI. Conep:kanusi Kypca BHEYPOUHOM J1eSITeIbHOCTH

BEHIECTBA (3 uaca)

Hemuoro u3 ucropun xumun. XuMus BYepa, CETOIHs, 3aBTpa.
BemecTBo, pusnueckue cBoiiCcTBa BEIIECTB.

OTinune YuCTHIX BemecTB OT cMeceit. CrocoObl pa3ieieHus cMeceit.
IIpakTnueckas padora Ne 1 «CriocoObl pa3zieneHus cMeceii».

XUMHNYECKHUE PEAKIIUU (4 yaca)

[Ipu3naku xumuyeckux peakiui. Knaccupukanus XUMHUYECKMX peakUUil Mo pa3uyHbIM
MIPU3HAKaM. OJIEKTPOJUTHYECKAs TUCCOLMALUA. DJIEKTPOJIUTHI U HENIEKTPOJUTHL. Peaknuuu MOHHOTO
oOMeHa. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiii. OKUCINTENN U BOCCTAHOBUTEIH.

JlabopaTopHasi padora Ne 1 «Peakuus 3amelleHUss MENU JKEIE30M B PAcTBOPE MEIHOIO
KyIopoca, BOJOpo/Jia IIMHKOM B PaCTBOPE COJISTHON KUCIIOTBD.

JlaGopatopunas paGora Ne 2 «Peakius oOMeHa Mexay KapOOHATOM KaJbLIMS M COJISIHOM
KUCIIOTOH, XJIOPHIOM OapHs ¥ CEpHOM KUCTIOTOM», «Peakius pasnoxkenus ruapokcuaa meau (11)».

METAJUIBI (9 yacoB)
XapakTepucTuka METaIOB TJIABHBIX MOATPYIIT U UX COSTUHEHUI



OOmiast xapakTeprCTUKa METAJUIOB TJIaBHBIX noAarpynm [-11I rpymnm B CBS3M € UX MOJIOKEHUEM B
MEePHOIUIECKON cucTeMe xumudeckux snemeHToB (.M. MenneneeBa M OCOOCHHOCTH CTPOCHHS WX
aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA IIPOCTHIX BEILECTB U COCAVMHEHUN METAJUIOB - IICJIIOYHBIX,
LIEJI0YHO3EMEIIbHBIX.

XapaKkTepuCcTHUKa MEPEXOJHBIX JIEMEHTOB - MEIM, Kejle3a, aJlOMUHMS II0 UX IIOJIOKECHHUIO B
MEPUOANYECKON cUcTeMe XuMuueckux snemeHToB J[.M. MenneneeBa U 0COOCHHOCTSIM CTPOCHUSI UX
aTOMOB.

Meramisl B npupone: pyAsl YEPHBIX, LBETHBIX, APArOLEHHBIX METALUIOB. XapaKTEpHbIE
MeTaJuIn4ecKne, GPU3NIEeCKrue M XMMUYECKHE CBOMCTBA, BHYTPEHHEE CTPOCHHUE METAJLIOB.

[IoHATHE aKTUBHBIX U NTACCUBHBIX METAJUIOB. [10J1b3a M Bpex METAIIIOB JJIs YEJIOBEKa.

DNEKTPOXUMHUYECKUN psii HanpshkeHU MertamoB. Koppo3us meramnoB. MexaHusMm Koppo3uu
MetaioB. Kimaccudukanust koppo3un MeTamioB. CrocoObl 3alIUTHl OT KOPPO3HUHU.

AHTHKOppO3UITtHBIE MOKPHITHS. CIUIaBbI.

Peaknun OBP ¢ yuactuem metaiioB u ux coenunenuil. [lemouku mpeBpamienuii (mo odpasiry
oro9).

IIpakTnueckas padora Ne 2 «KauecTBeHHbIE peaKIIMM HA HOHBI METAIIJIOB)»

HEMETAJLJIBI (13 yacoB)

Hewmerannsl B mpupoae. Mcnosib30BaHue TPUPOIHBIX PECYPCOB.

Crpoenne atomMoB HemeTauioB. CTpPOEHUS MOJIEKYJ HeMeTauioB. (DU3MYECKHEe CBOMCTBA
HeMeTayioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIIOB.

Psi snexTpooTpuiiaTeIbHOCTH HEMETAIIIIOB. XUMUYECKHE CBOMCTBA HEMETAIITIOB.

[IpakTueckass mKaja »dIEKTPOOTPUIIATETLHOCTH aToMOB. HemeTamnsl — OKHUCITUTETH W
BOCCTaHOBUTENU. B3auMoaeicTBUE C MPOCTBIMU M CIOKHBIMU BEILIECTBAM.

OO6mrast xapakTepucThKa HEMETa/uIoB TJaBHBIX moarpynn [Y-YII rpynmm B cBsizu ¢ uX
MOJIOKEHHUEM B TEPUOJIMYECKON CHCTeMe XMMUYeCcKuX 3aeMeHToB [[M. MenaeneeBa u 0COOCHHOCTIMHA
CTPOEHHMS UX aTOMOB.

XapakTepHble XHMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB M COCIUHECHUN HEMETAJIOB -
raJIoreHOB, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

IIpakTuyeckas padora Ne 3 «OkcrnepruMEHTAIbHBIC 33J]Ja4d 110 PACMO3HABAHUIO U TMOJYYECHUIO
BEILIECTBY

IIpakTHyeckasi padora Ned «['umposus conei»

XUMMS M 3]JOPOBBE (2 uaca)
CocraB u Cp€acTBa COBPEMEHHELIX U CTAPUHHBIX CPEACTB I'MI'MCHEBI, POJIb XUMHUYECKHUX 3HAHUU B
I'paMOTHOM BBI60pe 9THUX CPCACTB, ITOJE3HBIC COBETHI 110 YXOAY 3a IMOJOCTBIO pTa.
OCHOBHBIE COCTaBJIAIOIIMEC 310POBOIO 06p8_38 KU3HU. HpaBI/IJ'Ia noaAcCpiKaHusA 3 J0pOBOIo O6p21321
kn3HU. PoIb XUMHUUECKHUX 3HAHUI IIpHU aHAJIM3C BSaHMOHCﬁCTBHH OopraHnusma C BHEIITHEN Cp@,[[OfI.

XUMMUA U DKOJIOT'US (3 uaca)

OCHOBHBIE BU/IbI 3arpsI3HEHUI aTMOCHEPHI U UX HCTOYHUKH.

Boga. Boga B macmrabax miaHeTsl. O4ncTKa HUTHEBOM BOIBI.

[TapaukoBsIii 3¢ dekT, r1odaabHOe NOTEIJICHHE KITMMaTa U UX BO3MOXKHbBIE TIOCTIEICTBHUS.
O30HOBBIN CIIOH M €r0 3HaYEHHE JUTsl )KU3HH Ha 3emJie. 3amura aTMochepsl OT 3arpsi3HEeHUs!.
JIndHas OTBETCTBEHHOCTH KaXKJIOTO YeJIoBeKa 3a 0€30MacHy0 OKPYXKAIOIIYI0 Cpeay.



VI. TemaTu4eckoe niaHupoOBaHue

Ne Tema 3ansaTHA Koa-Bo | Ucnoab3oBanue o0opynoBaHus
n/n YacoB | IEHTPa  eCTeCTBEHHOHAY4YHOHl U
TeXHOJIOTHYeCKOii HampaBJieHHOCTeH
«Touka pocra»
I. BemecTBa 3

1 Hemuoro u3 ucropun xumuu. Xumus JleMoHCTpanoHHOE 000PYIOBaHNE
BUEpa, CErOJIHsI, 3aBTPA.

2 BemectBo, ¢u3mveckue  cBOWCTBa
BeecTB. OTIMYME YUCTBIX BELIECTB OT
cmeceit. CiocoObl pa3ieieHus: CMecei.

3 IIpakTnueckas  padora Ne 1 Hudposas naGoparopus Mo XUMHHU
«CnocoObl pa3eneHus: cMecen. KOMIUIEKT TOCyAbl U 000pya0oBaHUA

JUIl YYEHWYECKHX OIIBITOB, KOMIUIEKT
XUMHUYECKHX PEaKTHBOB
I1. XuMuyeckue peakuuu 4

4 [Ipy3Hakn  XMMHYECKHX  pEaKIuil. JIeMOHCTpalMOHHBIN  3KCIEPUMEHT —
Knaccudukanuss XuMudeckux peakiuit «BpImenenue M MOIVIOIIEHUWE  TeEILIa-
o Pa3IMIHBIM MpPHU3HAKAM. OpU3HAK XMMHUYECKON peakuum», ¢
DNeKTpOoIUTHYECKasH JUCCOLUAIHS. HCII0JIb30BAHUEM JaTyuKa

temneparyppl u  HoyrGyka ¢
nporpammoii «HayJla6»

5 DONEeKTPOIUTBI U HEIJIEKTPOJIUTHI. JlemoHcTpanus onbiTa «JIEKTPOJIUTHI
Peakmuu HOHHOTO oOmeHa. U Hesnexkrponutsl»y, «CuiibHBIE U
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE crnabbie JIEKTPOJIUTHI) c
peaxiuu. Oxucnurenu u HCII0JIb30BAHUEM o0opynoBaHus
BOCCTaHOBUTEJIH. Touku pocra (maTumk

aieKTponpBoaHOCTH W HoyrOyk ¢
nporpammoit «HayJla6»

6 JladopaTopHas padora Ne 1 «Peakius [Hudposass mabopaTopusi 1Mo XUMHUH ,
3aMeIleHUs] MEU KEJIe30M B PacTBOPE KOMIUIEKT TOCyAbl U 000pyAOBaHUA
MEJHOT0 KYHopoca, BOAOPOJa IIMHKOM JUIL YYEHUYECKUX OIBITOB, KOMILIEKT
B PacTBOPE COJISTHON KHUCIOTHD. XUMHUYECKUX pEaKTUBOB. lI3meHeHUe

pH B OKHUCIIUTEITHLHO-
BOCCTaHOBUTEJIbHBIX peaxkusax
(ucnonp3oBaHue  jgaruyuka pH  wm
Hoyt6yk ¢ mporpammoit «HayJla6»

7 JladopaTopHas padora Ne 2 «Peakius [Hudposas mabopaTopus 1O XHUMHH,
oOMeHa MexXJ1y KapOOHATOM KalblUs U KOMIUIEKT TOCyAbl U 000pyAOBaHUA
COJISTHOM KHCIIOTOH, XJIOPUAOM Oapus u JUI YYEHUYECKHUX OIBITOB, KOMILIEKT
cepHOM KHUCIIOTOMY, «Peaxrmus XUMHYECKUX PEaKTUBOB
pasznoxxeHus rugpokcusa meau (1)».

I11. MeTaJuibl. 9

8 XapakTepucTHUKa METaUIOB TJaBHBIX
HNOJATPYII U UX COETUHEHUH.

9 OOmast  XapakTepUCTHKa  METalIoB
rnaBHbIX noAarpynn I-III rpynmn B cBsA3u
C MX IIOJIOKEHHUEM B IEPHOIUYECKON
CHUCTEME XUMHUYECKHX ayieMeHToB JI.1.

MenpeneeBa U 0COOEHHOCTH CTPOCHHS
UX aTOMOB.
10 | XapakrepHble XWMHYECKHE CBOMCTBa JleMoHCTpaloHHOe 000pyI0BaHNE




IIPOCTBIX BEUIECTB U  COCIUHEHUM
METaJJIOB - IIEJIOYHBIX,
11EJI0YHO3EMETIbHBIX

11 XapakTepucTUKa IIEPEXOIHBIX
3JIEMEHTOB — MEJHU, KeJle3a, aTFOMUHMS
[0 UX IOJIOKEHUIO B IEPUOIUYECKON
CUCTEME XUMHYECKUX 3ieMeHTOB J[.H.

Menneneena u 0COOEHHOCTSIM
CTPOEHUS UX aTOMOB.

12 Mertaninsl B mpupojie: pyabl UYEPHBIX,
LBETHBIX, JPArolleHHbIX METaJJIOB.
XapakTepHble METAJUINYECKUE,
¢uznueckue M XMMHUYECKHE CBOICTBA,
BHYTPEHHEE CTPOCHHE METAJIJIOB.

13 [ToHsiTHE AKTUBHBIX W MACCHBHBIX JlaGopaTopHbIit OIIBIT: Keneso.
MertamioB. Ilonp3a u Bpen MeTamioB Oxucnenue xene3a BO BJIQ)KHOM
JUIS YeJIOBEeKa. BO3JlyXe.C HCIIOJIb30BAHUEM JaTyuKa

JTaBJICHUS

14 DNEKTPOXUMHUYECKUI PsIi HAPSHKEHUI KommuiekT KoJuteKIuii u3 cnmucka
METAJIOB. Kopposzus METaJIOB.

Mexanusm KOppO3UH METAJLJIOB.
Knaccudukanus Koppo3uu MeTaioB.
CriocoObl  3amUTBl  OT  KOPPO3HH.
AHTHUKOpPPO3UIHbIE MIOKPBITHSL.
CruiaBbl.

15 Peakimun OBP ¢ yyactrem MertamioB u Hemonctpamus omnbita «Bnusaue pH
ux COEIUHEHUN. Lenouku Ha XOXI OKHUCJIUTEIbHO-
npeBparnieHui (o oopasiy OI'9). BOCCTAHOBUTEIBHBIX peaknuii» ¢

UCIOJIb30BaHWEM  Jatuyuka pPH u
Hoyt6yxk ¢ mporpammoit «HayJlab»

16 IIpakTuyeckass  padora Ne 2 [Mudposas maGopatopusi MO XUMHHU
«KauecTBeHHBIE peakUu Ha HOHBI KOMIUIEKT TOCyAbl U 000pyAOBaHUA
METaJLJIOBY JUIL YYEHUYECKUX OIBITOB, KOMIUIEKT

XMUMHUYECKHUX PEaKTHBOB
IV. HemeTtauibl 13
17 Hemeramnbl B MIPUPOJIE.
Vcnosib30BaHKe IPUPOTHBIX PECYPCOB.

18 CtpoeHne aTOMOB HEMETAIIJIOB.

19 CTpoeHus MOJIEKYJl HEMETAIIJIOB.

20 du3nyecKne CBOWCTBa HEMETAJUIOB.

21 CocTtaB u CBOICTBA MPOCTHIX BEUIECTB —

HEMETAJLJIOB.

22 Pan EKTPOOTPULIATEIBHOCTH
HEMETAJIJIOB.

23 XUMHYECKUE CBOWCTBA HEMETAIIOB. Hudposas naboparopus MO XUMHHU ;

KOMIUIEKT TOCyIsl U 0OOpyIOBaHUSA
JUIl YYEHUYECKHUX OIBITOB , KOMIUIEKT
XMMHYECKHUX PEAKTHBOB

24 | IlpakTuueckas nIKaiza
JIEKTPOOTPHUIATETILHOCTH ATOMOB.

25 Hemerannsl —  OKHUCIIUTENH u JleMoHCTpalMOHHBIN 9KCIEPUMEHT
BOCCTAaHOBUTENIM. B3aumopnencrBue ¢ «OcnoBanus. TennoBoit addekr
IIPOCTBIMU U CJI0KHBIMU BEIIECTBAM. peaxkuu TMJIDOKCHJIa HaTpusi C




YIJICKUCIIBIM rasomMm» C

UCTIOJIb30BaHUEM JaTYrKa
TEMIIEpaTyphI

26 | O0mas xapakTepUCTHKa HEMETAJJIOB
rnaBHeix noarpynn IV-VII rpynn B
CBSI3M € HUX  TOJOXCHHEM B
MEPUOINYECKON CHUCTEME XHUMHYECKHX
anemenToB  J[.MI. Menaeneera wu
0COOEHHOCTSIMHU CTPOCHHSI UX aTOMOB

27 XapakTepHble XUMHYECKHE CBOMCTBA
NPOCTHIX  BEIIECTE M COCTMHEHHIl Hcnons3oBanue obopynoBanus «Touku
HEMETAILIOB - TalOreHOB, KHCIOPOJA, pocTa» (I[aTtlI/IKU temnepartypsl. Jlatuuk pH.

OCHOBHEIE CBOMCTBa aMMHaKa
cepsl, asora, ¢ocdopa, yriepoaa,
KPEMHUSI.

28 | IlpakTuueckast padora Ne 3 Hudposas maboparopus MO XUMHH
«OKCTIepUMEHTANIbHBIE  3aJ]adydl 110 KOMIUIEKT TIOCYasl W 00OpyIOBaHUS
pacro3HaBaHHIO " MOJTY9IECHUIO JUIL YYEHWYECKHX OIIBITOB, KOMIUIEKT
BEIIECTBY XUMHYECKUX PEaKTHBOB

29 IIpakTuuyeckasi padora  Ned udpoBas nabopaTopus MO XUMHH:
«I'maponus conei» BBIITOJIHECHHE paboTsI c

WCIIOJIb30BAHUEM  JTaTYMKA pH wu
Hoyt6yk ¢ mporpammoit «HayJla6»
V. Xumus 4 310poBbe

30 | CocraB m cpencTBa COBpPEMEHHBIX H
CTApUHHBIX CPEACTB THUTUEHBI, pOJIb
XUMHYECKUX 3HAaHUH B TI'PaMOTHOM
BBIOOpE ATHX CpEACTB; IOJIE3HbIE
COBETHI IO YXOJ1y 3a MOJIOCTBIO pTa

31 OCHOBHBIE COCTAaBJISIFOIINE 370POBOTO
oOpaza xwu3Hu. [IpaBuiia nomnepxanus
3n0poBoro  obpasza  kuzHU. Pounb
XMMHYECKUX 3HAaHUN TIpU  aHalu3e
B3aMMO/ICHCTBUS OPTaHM3Ma C BHEIIHEH
cpenoil.

VI. Xumusi 1 3K0J10rusi

32 OCHOBHBIE BUJIBI 3arpsA3HCHUN
aTMoc(ephl U UX UCTOYHHUKHU.

33 Bonma. Boma B macmrabax IuiaHeTHI. udpoBas nabopaTopusi MO XHMUH,
OuncTKa MUTHEBOM BOJIBI KOMIUIEKT TOCyAbl U 000pyAOBaHUA
JlaGopaTtopHas pabora Ne3 JUIl YYEHUYECKUX ONBITOB, KOMIUIEKT
«OmnpeneneHue XJIOpUJ HOHOB B XUMHYECKUX PEAKTUBOB, IATYUK IS
MUTHEBOM BOAE» OTpeNeNeHuss  XJIOpPHA HOHOB U

HoytOyk ¢ nporpammoit «HayJIa0»

34 | [lapaukoBblif  3¢ddekr, rI0OaNBHOE

NOTEIJICHUE KJIMMAaTa M UX BO3MOXKHBIE
nocienctsusd. O30HOBBIM CJIOM M €ro
3HA4YCHME JIJIA JKM3HU Ha 3emie. 3amumra
aTMocdepsl OT 3arpsi3HEHUSL.
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