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l. IHosicuuTennLHAA 3aIHCKA

[Iporpamma «B XHMMUKM BCE€ MHTEPECHO» JETAaIU3UPYET COJEpKaHUE Kypca BHEYpPOUHOH
NEeSTENIbHOCTH, JaeT M0APOOHOE pacpe/IesIEHUE YacoB U MOCIIEI0BATEIbHOCTh U3YUEHUS TEM U Pa3/IeiIoB.

Jannas mporpamma npeAHa3zHauyeHa Ui ydauuxcs 9 kiacca, MO3BOJIET PACUIMPUTh U YIIIYOUTH Y
y4aluXxcs MPaKTUYECKOE NPUMEHEHHUE TTOJIYYEHHBIX TEOPETUYECKUX 3HAHUM 11O XUMUMU.

ABTOpCKas mporpamMma paccuuTaHa Ha 35 ydeOHbIX yaca (1 4ac B HEIENI0), OPUCHTUPOBAaHA Ha
yrayOlieHHe | pacllMpeHHe 3HAaHWM, Ha pa3BUTHE JIO003HATEIBPHOCTH W HHTEpeca K XUMHH, Ha
COBEpIICHCTBOBAHNE YMEHUN yJallIuXcsi 00palaThCs C BEIECTBAMHU.

JIaHHBI KypC BHEYPOYHOH JEATEIBHOCTH IPELyCMAaTPUBACT DKOJOTMYECKYIO HAIIPaBICHHOCTh
XMMHUYECKOr0 00pa3oBaHus, MPEeAycMaTpUBAaET O3HAKOMJICHHME YYallUXCSl C XUMHYECKHMMH AacleKTaMH
COBPEMEHHOM JKOJIOTUM M IKOJOTMUYECKUX MpobiieM (ri1o0anbHOE MOTEIUICHHE KIMMaTa, 030HOBBIE JIBIPHI,
KHCIIOTHBIE JI0XK]IU, 3aTPSA3HEHNE OKPYKAIOIIEH CpeJibl, UCTOLEHUE MPUPOIHBIX PECYPCOB).

[{eHHOCTh MpOrpaMMBbl 3AKJIIOYAETCS B TOM, YTO Y4YalIHECS C NOMOILIBID KEUC — TEXHOJOTHM
MOJIy4aT BO3MOXKHOCTh IOCMOTPETh Ha Pa3lMyHbIe MPOOJIEMBbI C MO3UIMUA YUCHBIX, OUIYTUTh BECHh CIIEKTP
TpeOOBaHUI K HAYYHOMY HCCIIEOBAHUIO.

AKTyaJlbHOCTh MPOrpaMMbl B TOM, YTO OHA CO3JAET YCIIOBUS JJII COLMAIBHOrO, KYJIBTYPHOTO U
po(ecCHOHATLHOTO CaMOOIIPEICTICHHS, TBOPUYECKON caMopeaTn3alui JUIHOCTH peOEHKa, (HOpMHUPOBAHHUS
XUMHUYECKON TI'paMOTHOCTU. 3HAHHMS U YMEHHs, HEOOXOAMMBIC [UIsi OpraHMU3alMHi HMCCIEA0BATEIbCKOM
JeSTeTbHOCTH, B OyIylIeM CTaHyT OCHOBOM JUIsl OPraHU3aIMH HayYHO-MCCIICAOBATEIBCKON IEITEILHOCTH B
BY3aX, KOJUIEJKAaX, TEXHUKYMax U T.[I.

Bce nHHOBaMOHHBIE MMEIATOrMYECKUE TEXHOJOTMH HM3HAYAJIBbHO CTPOSATCS HAa KOMIETEHTHOCTHOM
MOJIXO0JIe M HAIEJIEHbl B pe3yibTaTe 00y4deHHs] Ha Oyaylryro mpodeccHOHANbHYIO AesITeNbHOCTh. J[aHHOe
YTBEPKJICHHUE U OMPEEsIeT aKTyallbHOCTh TpuMeHeHus1 «Keiic — Meroga» B mpakTuke oOpasoBanus. Keric
— TEXHOJOTHHM NPEACTaBISIOT co00il Tpymmy o00pa3oBaTENbHBIX TEXHOJIOTUH, METOJOB U TNPUEMOB
00y4eHHs, OCHOBAaHHBIX Ha PEHICHWU KOHKPETHBIX MPOOJIeM, 3a/1a4, MO3BOJISIOT B3aUMOICHCTBOBATh BCEM
oOyJaronumcs, BKIIOYast MPEno1aBaTes.

[Tpu pa3paboTke mporpaMMbl aKIEHT JeNajcsi Ha BOMPOCHI, KOTOpble B 0Aa30BOM Kypce XUMHUU
OCHOBHOM IIKOJIbI PACCMaTPUBAIOTCS HEAOCTATOYHO IMOJHO WUJIM HE PACCMATPUBAIOTCS COBCEM. 3ajaud U
yIpaXHEeHUs 10100paHbl TaK, YTO 3aHATHS MO UX OCMBICIEHUIO U PEIICHUIO MPOXOAST JTUO0 MapajuIebHO C
M3Yy4aeMbIM Ha YpPOKax MaTepHalioM, THO0 KaK MOBTOPEHUE YXKE MOTYICHHBIX 3HAHHH.

[IpakTHyeckass 3HaYMMOCTh MPOTPAMMBI 3aKJIIOYAETCS B TOM, YTO C IMOMOIIBI KEHC-TEXHOJIOTUU
ylaeTcsi aKTUBU3HPOBATh pa3NUYHbIE (PAKTOPHI: TEOPETUYECKUE 3HAHUS MO TOMY WIM HHOMY KYypCy,
MPAKTUYECKHUH OIBIT 00y4aeMbIX, UX CIIOCOOHOCTh BBICKA3bIBATh CBOM MBICIH, UJIEH, MPEIJIOKEHUS], YMEHUE
BBICJTYIIATh AIbTEPHATUBHYIO TOUKY 3PEHHUS, U apTYMEHTHPOBAHO BBICKA3aTh CBOIO.

C momouiplo 3TOro MeroAa oOydaroliue MoiaydaT BO3MOXHOCTb HPOSIBUTH M YCOBEPIIEHCTBOBATh
aHAJIMTUYECKUE M OIICHOYHBbIE HABBIKM, HAay4YUTbCA pabOTaTh B KOMaHJE, MPUMEHITh Ha MpPaKTHKE
TEOPETUYECKUI MaTepHAIL.

HoBu3Ha naHHO# mporpamMmbl 3aKII0YaeTCs B BO3MOKHOCTH U3yUY€HHUS YYaAIIUMUCS HOBBIX TEM, HE
paccMaTpuBaeMbIX MPOrpaMMOIl Mpeamera, € MOMOIIBI0 MPOOJIEMHO-CUTYaTUBHOTO OOy4YeHHUS C
HCTOJb30BAHUEM KEHCOB. OTO TMO3BOJSET CTPOUTH OOydeHHe ydammxcs 9 KIaccoB €  y4eToMm
MaKCUMaJIbHOTO TPUOIMKEHUS TTPEAMETa XUMHUH K TIPAKTUIECKON CTOPOHE JKU3HHU.

Heap kypca: pacuiupeHue U yriiyojleHUE 3HAHUN MO MpPEeaMeTy, CO3JaHhe BOCIUTHIBAIOUIEH Cpenbl,
obecrnieunBaroIIel aKTHBU3AIUI0 UHTEIEKTYAIbHBIX HHTEPECOB YYaIlluXcs B CBOOOJHOE BpeMsi, pa3BUTHE
3JI0pOBOM, TBOPYECKHU PACTYILEW JIMYHOCTH, MOATOTOBIECHHOW K >KM3HEACSITEIbHOCTA B HOBBIX YCJIOBHUSX,
CIIOCOOHON Ha COLUATbHO 3HAYUMYIO TPAKTUYECKYIO AEATEIbHOCTh, pPeamu3alnio T00pPOBOIHUYECKHUX
WHUIINATHB.

3agaum kypca:
1. ®opmupoBaHue MO3UTUBHON CAMOOLIEHKH, CAMOYBAaKEHUSI.
2. ®opMHUpPOBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTU B COTPYAHUYECTRE:
— YMEHHE BECTH JUAJIOT, KOOPAUHUPOBATH CBOU AEUCTBUS C AEMCTBUSIMH TAPTHEPOB 10 COBMECTHOMN
NEeSATEIbHOCTH;



— cnocoOHOCTH 100pOKETATETHHO H YyTKO OTHOCUTBCS K JIIO/ISIM, COIIEPEKUBATH;

— ¢opMHpPOBaHUE COITUATBHO aJIEKBATHBIX CIIOCOOOB MOBEICHUS.

3. ®opmMupoBaHe CIOCOOHOCTH K OpraHU3aIlMU JACATEIILHOCTH M YIIPABJICHUIO CHO:

— BOCIIMTaHHE [EJICYCTPEMIICHHOCTH M HACTOWYUBOCTH;

— (hopMUpOBaHKME HABBIKOB OPraHU3AIMK PA00YETo MPOCTPAHCTBA U PAI[HOHAILHOTO UCTIOIB30BaHUS
pabouero BpeMeHH;

— (hopMUpPOBaHKE YMEHHUS CAMOCTOSITEILHO M COBMECTHO IUTAHUPOBATH JICSATEIBHOCTh U COTPYAHUYECTBO;
— (hopMuUpOBaHKE YMEHUSI CAMOCTOSITEIIHHO M COBMECTHO ITPUHUMATh PEIICHHUS.

4, ®opMHUPOBaHUE YMECHHUS PElIaTh TBOPUCCKUE 3a/1aUH.

5. ®opmMupoBaHme yMeHUs paboTaTh ¢ HHPOpMaIuei (cOop, cucTeMaTu3anus, XpaHeHHEe, UCIIOJIb30BaHHE).

I1. Ilnanupyembie pe3yJibTaThl OCBOEHHUS COAEP:KaAHHUS Kypca

JINYHOCTHBIMHM pe3yJIbTATAMH SIBISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOUL chepe. TyBCTBO TOPJOCTH 332 POCCHICKYIO HayKy, OTHOIIECHHE K TPYIY,
L[EJIeYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIIEHKA;
- 6 mMpy008ou cghepe: TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JabHEHIIIEH 00pa30BaTeIbHON TPACKTOPHH;
- 8 NO3HABAMENLHOU chepe: MOTUBALIUS YUCHUS, YMEHUE YIIPABISITh CBOSH MO3HABATENLHOM IS TEIILHOCTH.

IIpeaMeTHBIMU Pe3yIbTATAMH OCBOCHHUS IIPOTPAMMBI SIBJISIFOTCSL:
- 8 No3HagamenvHoll cghepe:
OIMCHIBATH JIEMOHCTPAIMOHHBIC U CAMOCTOSITEIIBHO MPOBEICHHBIC XUMHYECKHE IKCIICPUMEHTHI,
KJIaCCH(UIUPOBATH H3YUYCHHBIC OOBEKTHI U SBJICHUS;
J1aBaTh OINPEEIICHUS H3yUCHHBIX TTOHSTHIA;
OIMKCHIBATH M PA3JInYaTh H3yYCHHBIC BEIIECTBA, IPUMEHSIEMbIC B TIOBCEIHEBHOM KHU3HH,
CTPYKTYpUPOBaTh HW3YYCHHBIH MaTepual W XUMHUYECKYI0 HH(OpMauio, MOJYyYCHHYI0 U3 JAPYrHX
HUCTOYHUKOB;
JieTIaTh BBIBOJIBI M YMO3AKIIFOUCHHS U3 HAOJFOICHUIA,
0e30macHO 00pamaTbCsi BEMIECTBAMHU.
- 6 mpy0oeoli chepe:
IUIAHUPOBaTh M OCYIIECTBISATh CaMOCTOSTEIBHYIO pabOTy MO TOBTOPEHUIO M OCBOCHHIO TEOPETUYECKOU
YacTH,
IUIAHKUPOBaTh U IMPOBOJHUTh XMUMUYECKUI SKCIEPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBHU C HX
npeJHa3HAuYCHUEM U CBOMCTBAMHU.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU cepe:
aHAJTM3UPOBATh u OLICHUBATh  IOCIEJACTBUS JJISI  OKpY’KaloIliel cpelbl ObITOBOW U
MPOM3BOJCTBEHHOW JIEATCILHOCTH YeJIOBEKa.
- 8 chepe bezonacHocmu HCUZHEOeAMENbHOCTIUL:
OKa3bIBaTh IMEPBYIO MMOMOIIb MPU OTPABJICHUAX, 0XKOraX W JPYTHX TpaBMaX, CBS3aHHBIX C BEIIECCTBAMU H
1a00paTOPHBIM 000PYIOBAaHHEM.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM SIBISTFOTCSI:
- YMEHHE ONPENIEISITh CPEICTBA, TCHEPUPOBATH UICH, HEOOXOUMBIC JJIS UX peaH3allHH;
- BJaJICHUE YHHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMH CIOCOOaMU  JIEATENHHOCTH: H3MEpEHHE,
Ha0II0IeHNE, DKCIIEPUMEHT, Y4eOHOE HCCIIeIOBAHNE;
- YMEHHE OIpenessaTh eld U 3a7auu AesITeNbHOCTH, BEIOUPATh CPEACTBA Pealli3alliy 1eTd U IPUMEHSTh UX
Ha IIpaKTHUKE;
- HCTIOJIB30BATh Pa3IMYHbIC HCTOUYHUKHU IS MTOTYYCHUS XUMUYECKOH HHPOpMAIIH.

OcBoeHre TPOrpaMMbl BHEYPOYHOM JCATEIBHOCTH OOYJAIONTUMHUCS  TIO3BOJIUT  TMOJYYUTH
CIIEYIOIINE PE3yTbTaThI:

B cghepe pazeumus nuuHoCmHbIX YHUBEPCANBHBIX YUEOHBIX OCUCMEUIL 8 PAMKAX:
Koenumuenoco komnonenma 6yoym cghopmuposasi:



- JKOJIOTMYECKOE CO3HAHHWE, NMPU3HAHUE BBICOKOM LIEHHOCTH KU3HM BO BCEX €€ IPOSIBICHUSX; IPABHI
IIOBE/ICHUS B YPE3BBIYAHBIX CUTYaLUX;

- OCHOBBI COLIMANIBHO-KPUTHYECKOTO MBIIUICHUS, OPUEHTALUS B OCOOCHHOCTSIX COLUAIbHBIX OTHOILICHUH H
B3aUMOJCUCTBHH.

Hesamenvbrnocmnoz2o komnonenma 6y0ym cgpopmuposamvi:

- YMEHHE BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOLICHUN U B3aMMHOI'O YBAKEHUS U IPUHATHSA;

- YCTOMYMBBINA MO3HABATENbHBIA MHTEPEC U CTAHOBJIEHUE CMBICIO00pa3yrouiel (yHKINN TO3HABATEILHOTO
MOTHBA;

- TOTOBHOCTb BbIOOpa Mpo(UIBLHOr0 00pa30BaHMS.

Llennocmmno2o u 2MOYUOHANLHO20 KOMNOHEHMOE OyOem chopmMuposana:

- TOTPEeOHOCTh B CAMOBBIPAXECHUN M CaMOpealIn3allii, COLUAIBHOM IIPU3HAHUY.

OOyuaronuiics NOIYyYUT BO3MOXKHOCTB JUIsl YOPMUPOBAHMSL:

- TOTOBHOCTH K aM0O0OPa30BaHUIO M CaMOBOCIIUTAHHIO;

- BBIPQ)KEHHOM yCTOMUMBON yueOHO-103HABATEIbHON MOTHBALIMU M UHTEpECa K YUEHHIO.

B cgpepe pazeumus pezyniamugHblx YHUGEPCANbHBIX YUEOHBIX Oelicm Uil 00y4arowuiica

Hayuumca:

- CaMOCTOSITEIbHO aHAIU3UPOBATH YCIOBUS TOCTHKEHUS 1€ HA OCHOBE YYeTa BBLICICHHBIX YUHTEIEM
OPUEHTHUPOB JICUCTBHS B HOBOM Y4eOHOM MaTepHale;

- IIeNIeNoNIaTaHMuI0, BKJIOYAas MMOCTAHOBKY HOBBIX IieJiel, mpeoOpa3oBaHUE MPaKTUYECKOW 3aJayd B
MM03HABATEIIbHYIO;

- IJITAHUPOBATH MYTH JTOCTHKEHUS EJICH.

Lonyuums 603MOHCHOCTb HAYYUMBCAL!

- IIpY TJIAHUPOBAHUM JOCTHXKEHHUS IIeJIel CaMOCTOSTENIbHO U aJIeKBaTHO YYUTHIBAThH YCIOBUS M CPEACTBA UX
JOCTHKEHUS;

- CaMOCTOSTEIbHO CTAaBUTh HOBbIE YUeOHBIC LI U 3a/1a4H.

B cpepe pazeumus nosnagamenvbHbIX YHUEEPCATbHBIX YUEOHBIX OelCMEUIl 00yUarowuiica

Hayuumcs:

- IPOBOJUTH HAOTIOACHUS U DKCIIEPUMEHT TOJT PYKOBOICTBOM YUHTEIIS;

- OCHOBaM peaJln3alliy MPOEKTHO-UCCIIEA0BATENbCKON NeATENIbHOCTH;

- OCYIIECTBIIATh PACIIMPEHHBIN MOUCK MH(POPMAIIMK C UCTIOTH30BAHUEM PECYpCOB OMOIMOTEK U HHTEPHETA.
Tonyuum 603MO0CHOCIb HAYYUMBCAL

- CaMOCTOATEIbHO TMPOBOAHWTH HCCIECIOBAHUS Ha OCHOBE MPUMEHEHUS METOJOB  HAONIONCHUA U
IKCIIEPUMEHTA;

- CTaBUTH IIPOOJIEMY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTh;

- OpraHU30BaTh UCCIIEOBAHUE C 1IEJIbIO IPOBEPKU TMIIOTE3bI;

- BBIJIBUTATh TUIIOTE3bI O CBA35AX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- Ie7IaTh YMO3AKJIIOUEHHUS U BBIBOJIBI HA OCHOBE apTryMEHTAITUH.

B cghepe pazeumun KOMMyHUKAMUBHBIX YHUBEPCATIbHBIX YUEOHBIX OCUCHEUIL 00yUatOWUIICcA

Hayuumca:

- aJICKBaTHO MCIMOJIb30BATh PEUYEBBIE CPEACTBA JIJI PEIICHUS PA3JIMYHBIX KOMMYHUKATUBHBIX 3a/1a4; BJIAJIETh
YCTHOM Y MMCbMEHHOU PEUbIO;

- QJICKBaTHO MCITOJIb30BaTh PEYb IS TJIAHUPOBAHUS U PETYISIIUA CBOEH NEATEIIBHOCTH;

- OPraHU30BBIBATH U MJIAHUPOBATHh YI€OHOE COTPYAHUUYECTBO C YUUTENIEM U CBEPCTHUKAMH,

- CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAaHUE;

- HHTETPUPOBATHCA B TPYIIILY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aHMOJICHCTBHUE CO CBEPCTHUKAMU U
B3POCJIBIMH.

Honyuums 603MOHNCHOCNG HAYUUMBCAL:

- OKa3bIBaThb MOJAECPKKY M COJIECUCTBUE TEM, OT KOTO 3aBUCHUT JOCTHKEHHUE IE€IU B COBMECTHOH
JIeATEIILHOCTH,

- Opathb Ha ceOs MHUIMATHBY B OpraHU3aIllii COBMECTHOTO JICHCTBUSI.



I1I ®opMmbI U BUABI y4eOHOH AeATEIbHOCTH

B niporiecce 3aHATHH BEAYIIMMH METOJaMU U IPUEMaMHU OPTaHU3AIMH JICATEIIPHOCTH YIAIUXCsl SIBIISTFOTCS:
— METOJ CIIyXOBOTO BOCTIPUSITHS U CIIOBECHOM mepefadyu nHGOpMaIiH;

MIPUEMBI: paccKas, JIEKIHs, JUCKyccus, Oecea, BBICTYILICHUE,

— METOL CTI/IMYJII/IPOBaHI/ISI 1 MOTHUBaIlUU,;

MIPUEMBI: CO3/IaHHe CUTYAIlUHU yCIeXa, OOIIPEHUE, BHITOJIHEHUE TBOPUYCCKUX 33JJaHUH, CO3JaHKE
pOoOJIEMHON CUTYaIUH, TPOrHO3UPOBAHKE OYAYIIEH AEATEIbHOCTH, KOPPEKTHOE PEAbIBICHHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTh PE3yJIbTaTaMu PaOOTHI;

— MeTOJI Iepeaun NH(HOPMAILIUU C TIOMOIIBIO MPAKTUYECKOU JIEATEIBHOCTH,

IPHEMBI: COCTaBJICHHE IIJIaHa, TE3MCOB BBICTYIUICHUH, peAaKTUPOBAHUE, OIICHUBAHUE BHICTYILICHUH,
COCTaBJIECHHE CXEM U TaOJIHII;

— METOJT KOHTPOJIS,

HpI/ICMBIZ aHaJIn3 BBICTYHHGHHﬁ, Ha6J'IIOI[€HI/I$I, CaMOOII€HKAa, OLICHKa prHHI)I, TECTHI, BI)ICTyHJ'[eHI/Iﬂ Ha
3aHATHSX, 3alUTa IPOCKTA.

@®opMBbI OPranu3anuyu 00y4eHms:
— TPYIIIOBEIE;

— UHIUBH/YyaJIbHbIC,

— (hpoHTATBHBIE.

IV ®opMbI KOHTPOJIA Pe3y/IbTATOB OCBOEHHS NPOTrPaMMBbI

@DopMBI KOHTPOJIS:
® TEKyIIMH KOHTPOJb (OLEHKAa aKTUBHOCTH NMpHU OOCYKIEHHH MPOOJEMHBIX BOIPOCOB, PE3YyJIbTATOB
BBITIOJTHEHUS IOMAIlIHUX 3a/1aHui );
® TEeMaTUYECKUH KOHTPOJIb (OLEHKA pe3yJbTaTOB TEMAaTHUECKOTO TECTHPOBAHUS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3yJIbTATOB BBINOJIHEHHS pa3nn4HbIX BapuanToB KMMoB)

V Coaep:kanusi Kypca BHEYPOUHOM 1eATeIbHOCTH

BEHIECTBA (3 uaca)

Hemnoro u3 ucropun xumun. XuMus BYEpPa, CETOIHS, 3aBTpPa.
BemecTBo, (pu3nueckre cBOCTBa BELIECTB.

OTnuure YuCTHIX BelecTB OoT cMeceil. CriocoObl pa3zeneH st CMecei.
IIpakTnueckas padora Ne 1 «CriocoOsl pa3eneHus cMeceii».

XUMHUYECKUE PEAKIIUMU (4 uaca)

[Tpuznaku xumudeckux peakuuid. Kiaccuduxanus XMMHYECKHX pEaKUMHA MO pa3iuyHBIM IPHU3HAKaM.
DONEKTPONMTHYECKAsT JTUCCOIHAIUA. JIEKTPOJUTHI M HEIJICKTPOJUTHI. Peaknmwu wWOHHOrO oOMeEHa.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PeaKIMK. OKUCIUTENN U BOCCTAHOBUTEIH.

JlabopaTtopHasi padora Ne 1 «Peakius 3aMemieHuss MEOW JKEIe30M B pacTBOPE MEIHOTO KyIopoca,
BOZOPOJa IMHKOM B PacTBOPE COJITHOM KHCIOTBD».

JlabopaTopuasi pa6ora Ne 2 «Peakius oOMeHa Mexay KapOOHATOM KalbIUs M COJITHOW KHCJIOTOM,
XJIOpUI0M Oapusi M CEpHOM KHCTIOTOMY, «Peakuus pasnoxxenus rugpokcuaa meau (1)».

METAJUIBI (9 yacoB)

XapakTeprucTrKa METAJJIOB TJIABHBIX MOATPYII U UX COEIUHEHUN

OOmast xapakTepuCTHKa MeETauioB TINaBHBIX mnonarpynn [-III rpynm B cBA3M C UX MOJOXEHHUEM B
MePUOINYECKON cucTeMe XuMudeckux aneMeHToB J[.M. MenzeneeBa 1 0COOEHHOCTH CTPOSHHS UX aTOMOB.



XapakTepHblE XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB U COEUHEHUI METAJIOB - ILEIOYHbIX,
LICJIOYHO3EMENbHBIX.

XapakTepHucTUKa EPEXOAHBIX JIEMEHTOB — ME/IH, JKEJe3a, ATFOMUHUS 110 UX MOJIO0KEHHUIO B IEPUOANYECKON
cucreMe XxumMuueckux aemMeHToB /I.M1. MenneneeBa 1 0cOOEHHOCTSIM CTPOEHHSI UX aTOMOB.

Mertaiabsl B pupoje: pylabl YEPHBIX, LIBETHBIX, IPArOLICHHBIX METAIOB. XapaKTEpHbIE METaNINYECKUE,
¢bu3nyeckue 1 XUMHUYECKUE CBOWCTBA, BHYTPEHHEE CTpOEHUE MeTa/uIOB. [lOHSTHE aKTUBHBIX M MTACCUBHBIX
MeTaioB. [lonb3a u Bpe MeTauioB 1Jis YeI0BEKa.

ONEKTPOXUMHUYECKUN DSl HampsbKeHUu MetauioB. Kopposus MeramioB. MexaHusM KOPpPO3MHM METaJlIOB.
Knaccudukanus xoppozun meramioB. CrocoObl 3alIUTHl OT KOPPO3UU. AHTHUKOPPO3MHMHBIE MOKPBITHS.
Crnassl.

Peakunu OBP ¢ ygactuem meramioB u ux coenunenuil. llemouku npespamenuii (mo oopasiry OI'D).
IIpakTnueckas padora Ne 2 «KauecTBEeHHbIE PEaKI[MM HA HOHBI METAIIIOB)»

HEMETAJLJIBI (13 yacoB)

Hewmeramnsl B npupone. Mcnonb3oBanrue NPUPOIHBIX PECYPCOB.

Crpoenue aromoB HemeTauioB. CTpoeHHs MOJIeKyl HemeTauioB. (dDu3nueckue CBOWCTBA HEMETAJUIOB.
CocraB U CBOWCTBA MPOCTHIX BELIECTB — HEMETAIIIOB.

P anexkTpooTpUniaTENbHOCTH HEMETAIIOB. XMMHUYECKHUE CBOMCTBA HEMETAJIOB.

[IpakTHueckas mikanga 3JIEKTPOOTPULIATEIBHOCTH aToMOB. HeMeTramibl — OKHMCIWUTEINM UM BOCCTAaHOBUTEIH.
B3anmoneiicTBre ¢ IPOCTHIMU U CIOKHBIMHU BEILIECTBAM.

OOmiast xapakTepucThKa HeMeTayIoB IaBHbIX moarpynn IV-VII rpynn B CBs3u ¢ UX MOJOXKEHHEM B
MEPUOINYECKON cucTeMe XuMudeckux sjeMeHToB J[.M. MenneneeBa M OCOOCHHOCTSAMHM CTPOCHHS HX
aTOMOB.

XapakTepHble XMMHMYECKHE CBOWMCTBA IIPOCTBIX BEUIECTB M COCAUHEHWM HEMETaUIOB - TaJOrCHOB,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

Pemenne 3amannii Ha COCTaBIEHUE YPABHEHUM XUMUYECKUX PEAKIIMA.

IIpakTuyeckast padora Ne 3 «DKciepUMEHTAIbHBIE 33/1a4U 110 PACIIO3HABAHUIO U MTOIYYEHHUIO BEILIECTBY

XUMUSA U 3JOPOBBE (2 yaca)

CocraB u cpeicTBa COBPEMEHHBIX M CTAPUHHBIX CPEACTB TUTHEHBI, POJIb XUMHUECKUX 3HAHUM B TPAMOTHOM
BBIOOPE ITUX CPEJICTB; MOJIE3HBIE COBETHI M0 YXOy 3a MOJOCTHIO PTa.

OCHOBHBIE COCTaBIAIONINE 370pOBOTO oOpa3a »u3HH. [IpaBuiia momnepkaHusi 3J0pOBOr0 00pasa >KU3HHU.
Posnp xuMHYeCKUX 3HAHUN NPU aHAJIM3€ B3aUMOJICHCTBHS OpraHU3Ma ¢ BHELIHEH CPEOH.

XUMMUS U SKOJIOT'USI (4 uacoB)

OcHoOBHbIE BUIbI 3aTPA3HEHUI aTMOC(EPBI U UX UCTOUHUKH.

Bopna. Bona B Maciitabax miuaHersl. OUncTKa MUTHEBON BOJIBI.

[TapuukoBbii 3 PekT, r106aTbHOE MOTEIVICHUE KJIMMaTa U UX BO3MOXKHBIE 1MOocaeacTBUsI. O30HOBBIHN CIION U
€ro 3HaYeHME JJIS J)KU3HU Ha 3emiie. 3aimTa aTMocQepsl OT 3arps3HEHUs.

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

JInuHas OTBETCTBEHHOCTh KaXKIOT0O YeIOBeKa 3a 0€30MacCHYI0 OKPYKAIOILYIO CpeLy.

VI TemaTuyeckoe NJiaHUPOBaHUE

HUcnoab3oBanue
o0opynoBanust
Koa HeHTpa
Ne -BO | €CTeCTBEHHOHAYYHOIl
Tema 3aHaATHA
n/n yac "
OB TEXHOJIOTH4eCKOM
HanpaBJIeHHOCTel
«Touka pocra»
l. BemecrBa 3




1. | HemHoro u3 uctopuu Xumuu. XuMus BU€pa, CEroHs, 3aBTpa. JIeMOHCTpaIMOHHOE

obopymoBaHue

2. | BemecTBo, puznueckue CBOMCTBA BEIIECTB.

OTnuune 4YMCTBIX BemecTB OT cMeceid. CrocoObl pasaeneHus
cMeceil.
3. | IpakTuyeckas padora Ne 1 «CriocoObI pa3feneHus CMecei. Lupposas naboparopus
Mo XUMHuH (0a30BBIIA
YPOBEHB ), KOMILIEKT
MOCY/JIbI U
o0opynoBaHus AJs
YUYEHHUYECKHUX OIBITOB
(buzuka, xumusi,
OHMOJIOTHS ), KOMIUIEKT
XUMHUUYCCKUX PCAKTUBOB
. XuMHYEeCKHE peakuu

4. | IlpuzHaku XUMHUYECKUX peakiuil. Kimaccupukanus XUMHUYIECKUX
peakuMii 1O pa3IMYHbIM IpPU3HAKaM. OJIEKTPOJIUTUYECKAs
JIACCOLMAIMA.

5. | DIEKTPOIUTHI U HEIIEKTPOIUTHI. Peakiuu noHHOro oOMeHa. JleMOHCTpaIMOHHOE
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE PeakuK. OKUCIUTENN U obopynoBaHue
BOCCTAHOBUTEJIH.

6. | JIaGopaTtopnass paGora Ne 1 «Peakumsi 3aMelIeHHS MeEIU Linpposas naboparopus
JKeJIe30M B pacTBOpPE MEAHOI'0 KyIIOpoca, BOAOpoJa LMHKOM B 110 XuMuH (6230BbIi
pacTBOPE COJITHOM KHUCIIOTBD». YPOBCHB), KOMILTICKT

MOCY/IbI U
o0opynoBaHus AJs
YUYEHHUECKHUX OIMBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PEAKTUBOB

7. | JlabopaTtopnas paGora Ne 2 «Peakuuss oOMeHa MEXIy Ludpposas sadboparopust
KapOOHATOM KaJblUsi M COJITHOW KUCIIOTOH, XJIOpUAOM Oapus u 110 XUMHH (6a30BbIH
CEpHOM KHUCIOTONY, «Peakius pas3inoKeHus THIPOKCHAA MEIU YPOBCHB), KOMIITIEKT
(1h)». nocyabl U

00opyI0BaHUs TS
YUYEHHUECKHUX OIMBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PEAKTUBOB
I1l. Merayisbl.

8. | XapakTepucTHKa METAJIOB TIABHBIX MTOATPYIT M UX COCTMHCHHMA.

9. | OGmas xapakTepuCTHKa METAUIOB IIaBHbBIX noArpynm -1
TPYIII B CBSI3U C WX TMOJIOKEHUEM B TIEPUOIUICCKOMN CUCTEME
xuMu4eckux anemeHToB J[.M. MenneneeBa 1 0cCOOEHHOCTH
CTPOCHHUSI X aTOMOB.

10. | XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U JIeMOHCTpaI[MOHHOE
COEIMHEHNH METAIJIOB - IIETOYHBIX, MISIIOYHO3eMEIbHBIX o0opynoBaHue

11. | XapakreprucTuka MepexoaHbIX JIEMEHTOB — MEJIH, JKee3a,

AITFOMUHMS TI0 UX TIOJIO)KCHHIO B TIEPUOTUUECKON CUCTEME
XUMHYecKuX anemeHToB J.M. MenzeneeBa 1 0COOCHHOCTSIM
CTPOEHHUSI X aTOMOB.

12. | Merannel B TpHpoOAE: PyAbl YEPHBIX, LBETHBHIX, APAroleHHBIX

METaJlJIOB.  XapaKTepHble MeTaJuIMueckue, (PU3NYECKue u
XUMUYECKHUE CBOWCTBA, BHYTPEHHEE CTPOCHHUE METAJUIOB.




13.

ITonsiTHE aKTUBHBIX ¥ MACCUBHBLIX MeTaJIOB. Ilonmn3a u BpCa
MCETAJIOB IJIs1 YEJIOBEKaA.

14. | DnexTpoxuMHUYeCKuil psa HanpshDKeHUH MeTamioB. Kopposus KomriekT Kosekiuit
MeTauioB. MexaHu3M Koppo3uu MetauioB. Kimaccudukanms U3 CIIMCKa
Koppo3uu MeTauioB. CriocoObl 3aIUThl OT KOPPO3UH.

AHTUKOPpO3UITHBIE NOKPBITHS. CIIaBbl.

15. | Peakuu OBP ¢ yyactuem MeramioB U ux coeauHeHui. Llenouxku JleMOHCTpaIOHHOE
npespaiienuii (mo oobpasuy OI'9). 00opyoBaHue

16. | IIpakTuyeckasi padora Ne 2 «KadecTBEeHHbIE peaKIIUH HA HOHBI Hudpoas 1aboparopust
METAJLIOBY Mo XUMHuH (0a30BBIIA

YPOBEHB ), KOMILIEKT

MOCY/JIbI U

o0opynoBaHus AJs

YUYEHHUYECKHUX OIBITOB
(buzuka, Xumusi,
OMOJIOTHS ), KOMIUIEKT
XUMHUUYCCKUX PEAKTUBOB
IV.  Hemetanibl 13

17. | Hemerasuinl B ipupoje. Mcnosib3oBanue mpupoaHbIX PECYPCOB.

18. | CtpoeHune aToMOB HEMETAJLIIOB.

19. | Ctpoenust MOJIEKYZT HEMETAJLIOB.

20. | ®du3nveckre CBOWCTBA HEMETAJIIOB.

21. | CoctaB U CBOICTBa MPOCTHIX BEIIECTB — HEMETAJIJIOB.

22. | Pag snexTpooTpuIaTeIbHOCTH HEMETAJIIOB.

23. | XuMHYECKHE CBOMCTBA HEMETAJLIOB. Ludposas sadopaTopust

o xumun (6a30BbIi
YpOBEHB ), KOMILUIEKT
MOCY/IbI U
00opyIoBaHUs TSt
YUYEHHUYECKHUX OIBITOB
(puzuka, xumusl,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB

24. | IlpakTrueckas MIKaua AIeKTPOOTPUIIATEILHOCTH ATOMOB.

25. | Hemerasibl — OKUCIUTENHN U BOCCTAaHOBUTENH. B3anmoneiicTsue ¢
MIPOCTHIMU U CJIIOKHBIMU BEIIECTBAM.

26. | O0mas XxapakTepucTUKa HEMETAIOB IIaBHBIX noArpynn IV-VII
TPYII B CBS3W C HMX IOJOKEHHEM B TEPHUOJMYECKON CHCTEME
xumudeckux snemeHToB J[.M. MenzaeneeBa U 0OCOOEHHOCTSAMU
CTPOCHHUSI X aTOMOB.

27. | XapakTepHble XHWMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB U
COEITMHEHUI HEMETaJIOB - TaJIOTeHOB, KUCIOPOJa, Cephbl, a3oTa,
docdopa, yrnepoaa, KpeMHUSL.

28. | Pemenne 3amaHwWii HAa COCTaBIICHHE YPAaBHEHUH XHMHUYECKHX
peaKkuuu.

29. | IlpakTuyeckasi padora Ne 3 «DKcCIIepUMEHTAILHBIC 33JIa4H 110 Mudporas maboparopus

pacCrno3HaBaHIO U MOJTYUYCHUIO BCIICCTB»

o xumuu (6a30BbIi
YPOBEHB ), KOMILIEKT
TTOCY/IBI ¥
o0opynoBaHus st
YUEHUYECKUX OMBITOB
(puzuka, xumusl,
OMOJIOTHSI), KOMIUIEKT




XUMHYCCKUX PEAKTUBOB
V. Xumus 4 310poBbe 2

30. | CoctaB u cpencTBa COBPEMEHHBIX M CTapUHHBIX CPEICTB
TUTHUEHBI, POJIb XMMHUYECKHUX 3HAHUM B IPaMOTHOM BBIOOpE ITHX
CPEZCTB; NI0JIE3HBIE COBETHI 10 YXOJ1y 3 MOJOCThIO pTa.

31. | OcHOBHBIE cOCTaBIAIOMUE 310pOBOro oOpasa xu3Hu. [IpaBuna
HoJ/Iep>KaHus 310poBOro o0pasa xu3HU. Posib Xumuueckux
3HAHUH IIPYU AHAJIN3€E B3aUMOJEHCTBHS OPraHU3Ma ¢ BHEILIHEH
cpeoi.

V1. Xumus u 3x0710rus 4

32. | OcHOBHbIE BUJIbI 3arpsi3HEHUH aTMOC(hepbl U UX UCTOYHUKH.

33. | Boga. Bona B macmrabax mianetsl. O4uCTKa TUTHEBOM BOJBI.

34. | IlapHukoBbIf 3¢ deKT, TI00aTbHOe MOTEIUICHUE KINMaTa U UX
BO3MOXHbIE MocaecTBUS. O30HOBBIA CIIOW M €ro 3Ha4eHue Jyis
JKU3HM Ha 3emJie. 3anmTa aTMochephl OT 3arpsi3HEHUS.

35. | Hedbts u nedrenpoayktsl. HedTh kak TommuBo. 3arpsizHeHUs Komruiext Kosuiekuui
MHUPOBBIX BOJOEMOB. U3 CIIHCKa
JInuHast OTBETCTBEHHOCTb KaXKJ0I'0 YeJIOBEeKa 3a 0€30MacHY0
OKPYKaIOIILYIO CpeLy.
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