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PABOYAS ITIPOTPAMMA BHEYPOUYHOM JEATEJBHOCTHN
«XHuMHS BOKPYT HAC»
(Touka pocra)
IleneBas aynutopusi: 8§ KJacc
Cpok peanuzanuu nporpammsl: 1 rox (72 yaca)
CocraBuna :[1la6azoBa K.H.., yuurens xumuu

NMoAacHMTenbHaA 3anUcKa

Pemienne pacuérHbIx 3amad 3aHUMAET BAXKHOE MECTO B HM3YYEHHH OCHOB XUMHUYECKOMN
Haykd. [Ipu pemieHMH 3a1a4 MPOUCXOTUT Oosiee TIIyOOKOE W IOJHOE YCBOGHHE Y4UeOHOTO
Marepuaia, BbIpaOaThIBAIOTCS HABBIKM MPAKTUYECKOTO0 NPUMEHEHUS HMMEIONIUXCS 3HaHUMH,
Pa3BUBAIOTCSl CITIOCOOHOCTH K CaMOCTOSITEILHON padoTe, MPOUCXOIUT (HOpMUPOBAHUE yYMEHUS
JIOTUYECKH MBICIIUTh, UCIOJIb30BATh MPUEMBI aHAIU3a U CUHTE3a, HAXOIUTh B3aUMOCBS3b MEXITY
00BEKTaMU W SBJICHHSAMH. B 3TOM OTHOIIEHWM pEIICHHE 3a1ad SBISETCS HEOOXOIMMBIM
KOMIIOHEHTOM IIPU U3yYEHUHN XUMHUH.

B yueOHbIX mraHax mpeaMeTy «XUMHsD» OTBEJCHO 2 Yaca B Hepenro. [Iporpamma ke 1mo
XMUMUU BechbMa oOmupHa. [TosToMy yuuTenb XMMHUHM BBIHYKIEH pellaTh MpobdieMy, Kak Mpu
HEOOJIBIIIOM KOJIMYECTBE YPOKOB J1aTh XOPOILIME 3HAHUS yUYaIIMMCS, a TIaBHOE C(OPMHUPOBATH Y
HUX HEOOXOAMMbIE YMEHHs M HAaBBIKM, B TOM YHCIIE€ HAy4YHTh pemaTh pacyéTrHele 3amaun. Jls
OOJNIBIIMHCTBA YYAIIUXCSl pEUICHWE pacdETHBIX 3a/Jad M0 XUMHH MPEJICTABISET HEMallbie
TPYAHOCTH. A, HE OCBOWMB IIEPBBIN 3Tall pEIICHUS 3a/a4, CBA3aHHBIX C KIIOYEBBIM IOHSITHEM
«MOJIb», IIKOJIFHUK B JaJbHEHIIEM HE CMOXKET OCO3HAHHO pemiaTh W 0ojee CIOKHBIC 3aadH.
[TosTomy yumTenmo TpeOyeTcs NPWIOKHUTH MaKCHUMalbHBIE YCWIMS Ha HadyallbHOM dTare
pemieHust 3ajay, TaK Kak OT J3TOro OyAeT 3aBHceTh JAalnbHeWmmii ycmex .I'nmaBHoe
npeJHa3HauYeHHe JTAaHHOTO (haKyJIbTaTHBHOTO Kypca COCTOMT B TOM, 4TOObI C(OPMHPOBATH Y
yYalIuXCcsl YMEHHME pellaTh 3aJaud OINpPENeIEHHOTO YPOBHS CIIOKHOCTH, MO3HAKOMHUTH HX C
OCHOBHBIMH THUIIAMH 33J1a4 ¥ CITIOCOOAMU MX PEIICHUSI.

Pabouas mporpaMma BHEYpOUYHON IESTENBbHOCTH «XHMHUS BOKPYI Hac» pa3paboTaHa B
COOTBETCTBHH C:

- @enepanbHbIM  TOCYJApCTBEHHBIM  00pa30BaTENbHBIM  CTaHAAPTOM  OCHOBHOTO
o01eroo0pa3oBanusi, yTBEPXKJIEHHOIO MpUKa3oM MuHHCTEpcTBa OOpa3oBaHUs U HayKd
Poccuiickoit @enepanunor 17.12.2010 r. Ne1897 (Ilpukaz MunucrepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®enepanunn oBHeceHuun usmeHeHuit B @I'OC OOO ot 29.12.2014 r. Ne 1644)c
y4ETOM MPOTpaMMBI TI0 y4eOHOMY TipenMeTy «Xumus» 8 kitace (Xumus. Paboune nporpaMmel.

[Ipeamernas nuaus yuyeOnukoB O. C. N'aOpuensna 8-9 kmacchl: mocoOue ajisi ydurtenen
o0meobpazoBaTenbHbIX opranu3anuii /M: u3n-Bo Jlpoda, 2015 r.BHeypouHas AesSTEIBHOCTH
SBIIIETCS COCTABHOM 4YacThl0 Y4eOHO-BOCIMTATEIBHOIO TIpolecca HOAHONM u3  (QopMm
OpraHM3aIfy CBOOOJHOTO BPEMEHH yualuxcs. BHeypouHas nesTebHOCTh TOHUMAETCS CETOIHS
MPEUMYIIECTBEHHO KaK JIeATEebHOCTh, OpraHu3yemass BO BHEYpPOUHOE Bpems I
YIOBJIETBOPEHHUS MOTPEOHOCTEN yUaIIUXCsl B COACPIKATEIBLHOM JI0CYT€, UX YYACTUU B



CaMOYIIPABJICHUHU U OOILECTBEHHO MOJE3HON JIEATENbHOCTH. AKTYyaJIbHOCTh: IpOrpaMMa CO37aeT
YCIOBUSL JUISI COLUHMANbHOTO, KYyJbTYPHOTO U TNPO(ECCHOHANIBHOIO CaMOOIpeaeIeHHUs,
TBOPYECKOHM camopean3alud JUYHOCTH peOEHKa, (POPMUPOBAHUSI XUMUYECKOW IPaMOTHOCTH U
0€30MMacHOT0 UCIOIH30BaHMS BEIIECTB B TOBCETHEBHOM JKU3HU.

[lpakTHyeckasi 3HAYMMOCThL: TPU COCTaBJICHUHM MPOrpaMMbI ObUTM OTOOpaHBI TaKue
paboThl, KOTOPBIE 3aMHTEPECOBAIM Obl y4alllUXCs, MOMOMIA Obl UM Ipu mojaroroBke k OI'D
OBUIM JOCTYNHBI TIO COACPKAHUIO W METOAMKE BBIMOJTHEHHS, TOTOBWUJIM Obl OyIymux
ucclenoBaTeNeii, JaBanyd OMbIT TBOPYECKOW [eATENbHOCTH ydvamuxcs. HoBu3Ha naHHOIM
paboueii  mporpamMMmbl:  IporpaMMa  COCpPEIOTayMBAaeT  OCHOBHOE  BHHMMaHHE  Ha
HKCIIEPUMEHTAIbHOM paboTe, a 3TO, MpexkJae BCero paboTa C BEIIECTBAMU, CO3HATEIBHOE
NPOBEICHUE XMMHUYECKHX TmporeccoB. Hambomnee 1menecooOpa3HbIM SBISETCS OOBEAMHEHHE
CMEIIAaHHOTO THMa, M Halla IporpamMma COJEpKUT MaTepuan Ajig paboThl B CIEAYIOLIUX
HaIpaBJICHUSX:

TeopeTnueckoe

[TogroroBka moKnanoB, pedeparoB, NPOBEJEHUE  HCCIEAOBAHUN  TEOPETUYECKUX
UWUTIOCTPUPYIOIUX UCTOPUIO OTKPBITHH. Pelenne 3a1ay noBbIIIEHHON TPYAHOCTH.

KoppecnonmenTckas padbora.

XuMHUecKnue Bedepa, HaydyHble KOH(EpeHIWH, 3aHATHS OOBEIWHEHHS, OJMMITHAJIBL,
KOHKYPCBI?PYAUTOB, BBIITYCK OOJIIIeTeHEH, cTeHrazeT, nHpopmarnuun CMU.

OKCIIepUMEHTaIbEHOE

JlaGopaTopHo - DKcrepuMeHTalIbHAsI UCCIIEA0BATENIbCKask paboTaydaiuxcs.

3aHsATUA OObeAMHEHMs, KOH(EpeHIMH, XHMHUYEeCKHe Bedepa, 3aluTa IPOEKTOB,
IIPE3EHTAlHH.

KoHcTpyKTOpCKOE

KonctpyupoBanue nmpubopoB, MakeToOB, MOJIENIEH, CPEJICTB HATJISAHOCTH.

OO6opynoBaHNE XMMHUYECKOTO KaOWHETa.

Ilenb: popMupoBanue y yuanmxcs OnsITa XAMUYECKOTO TBOPYECTBA, KOTOPHIH CBS3aH HE
TOJIBKOC COJAEpXKaHUEM JAESITEIbHOCTH, HO U C OCOOCHHOCTSIMH JIMYHOCTH pebeHKa , €ro
CIIOCOOHOCTSIMH K COTPYJHHUYECTBY, pa3BUTHE  OOUIEKYJbTYpHOH  KOMIETEHTHOCTH,
NPEACTABICHUM O pOJM E€CTECTBEHHOHAyYHbIX 3aHATUM B CTAHOBJICHUM IMBHJIM3ALINH,
MO3HABATEIILHON aKTUBHOCTU U CAMOCTOSITENIbHOCTH, TIOJIOKUTEIBHON MOTHUBAIIUU K 00YYECHHIO,
ONbITa CaMOpEANM3alii, KOJUIEKTUBHOIO B3aUMOJCHCTBUS, pPa3BUTUE HHTEIUIEKTYaJIbHOIO M
TBOPUYECKOTO TIOTEHIMANa JeTeil Ha OCHOBE (OPMUPOBAHUS OMEPAIMOHHBIX CIIOCOOOB
YMCTBEHHBIX JE€HCTBUI MO PEIICHUIO TEOPETUUYECKUX U MPAKTUUYECKUX 3a/1a4 B 00IaCTH XUMHUH.



3amaqyu nporpaMMmbI:

O0pa3oBarelbHEIE:

1) dopmupoBaHre yMEHUI ¥ 3HaHUH NIPH PELLICHUH OCHOBHBIX THIIOB 3a/1a4 [0 XUMUH;
2) hopMupoBaHME MPAKTUUYECKUX YMEHUH [TPH PELICHUH SKCIIEPUMEHTANIBHBIX 3a7ay Ha
pacro3HaBaHHE BEIIECTB;

3) moBTOpEeHME, 3aKPEIICHHE OCHOBHBIX MOHSATHUH, 3aKOHOB, TEOPUM, a TaKXKE HAyYHBIX
¢axToB,

00pa3yIoUINX XUMUYECKYIO HAYKY.

BocnurarennHbIe:

1) co3gaHue NEAArorM4ecKUX CUTyalud YCHEIIHOCTH MJi TOBBIIMIEHHUS COOCTBEHHOU
CaMOOLICHKU

U CTaTyca y4JalIuxcs B T7la3aX CBEPCTHUKOB, TIEIarOTOB M POIUTENICH;

2) hopMupoBaHHE TTO3HABATEIFHBIX CIOCOOHOCTEH B COOTBETCTBUH C JIOTHKOW Pa3BUTHUS
XUMHUYECKON HAYKU;

3) conericTBHE B TPOGOPUCHTAIINH IIIKOJIbHHKOB.

PasBuBaroniue:

1) pa3BuBaTh y LIKOJbHHKA YMEHHE BBIICIATH IJIABHOE, CYLIECTBEHHOE B H3Yy4YEHHOM
MaTepHale,cpaBHUBaTh, 0000IAaTh U3Y4YEeHHBIE (DAKThI, JIOTUYECKHA U3J1araTb CBOM MBICIH IIPH
peleHnn 3a1ay;

2) pa3BUBATh CAaMOCTOSITENIbHOCTh, YMEHHE IPEOA0JIEBATh TPYJHOCTH B YUCHUHU;

3 ) pa3BUBATb SMOIIMH ydamumxcs, co3aaBas OMOIMOHAJIbHBIC CUTyanuun
YAUBJICHUA,3aHUMATCIIbHOCTH, I1apaJOKCAJIBHOCTH;

4) Pa3sBUBATb IMPAKTUYCCKUC YMCHHA YYAIUXCA IIPU BBIIIOJIHCHUU TMPAKTHYCCKUX
SKCIICPUMCHTAJILHBIX 3aa4;

5)pa3BI/IBaTL HHTeJ’IJ’IeKTyaJ’IBHHﬁ u TBOp‘lCCKI/Iﬁ INOTCHLOHAJI JIMYHOCTHU, JIOTHYCCKOC
MBIINIJICHUCIIPU PCIICHUU SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 XUMHHU;

6)yuyuTh TEXHHUKE TMOATOTOBKM M TPOBEIACHHUS XUMUYECKOTO OJKCHEPHUMEHTa, C
MOMOIIbIO3aHUMATEIbHBIX OIBITOB MOAHATH Yy OOYYaIOIIMXCS MHTEPEC K M3YUYCHHIO XHMHH,
YUUTh TNpUEMaMpPEIICHUs] TBOPYECKUX  3ajad, T[OUCKY aJbTEpHATUBHOTO  pELICHHUS,
KOMOMHHMPOBAHHIO PaHEE U3BECTHBIXCIIOCOOOB PEIICHHsI, aHATN3y M COMOCTABICHUIO Pa3IMUHbIX
BapHAHTOB PEIICHUS, YIUTh aKTUBHOMBICIUTH;



7) pacmupsth TPOo(EeCCHOHANBHBIM  KPyro3op, OJpPYAWIHIO, TMOBBIIIATH  OOIIUI
ypOBEHHOOPa30BaHHOCTU M KyJbTyphlIlepeuncnennble 3aauM OXBAaTHIBAIOT IIUPOKUI Kpyr
npo0OsieM BOCIUTAHUS W JOMOJHUTEILHOT00Opa30BaHUs IIKOJIbHHUKA, PEIICHUE U pealn3alus
KOTOPBIX HEOOXOAUMBI JJIs1 AOCTHKEHUSTIOCTABICHHOM LIEIH.

OIMMCAHUE MECTA BHEYPOUYHO! JEATEJIBHOCTHU

Ha npoBeneHne  3aHATUH BHEYPOUHOM  JEATENBHOCTH  «XHMHSI BOKPYT HAC»
OTBOAMTCS 2 4Yaca B Hexento, npeaycmorpennoit ®I'OC (72 vaca B ron)

MeTo b1 O6V‘lCHI/I${Z

CrnoBecHbIe: YCTHOE H3JI0KEHUE, 00BbsICHEHUE, (PpoHTaNIbHBIE Oecebl, UHANBUY aTbHbIC
Oecenpl.

Harnsgaeie: MyJIbTUMEIUITHBIE MPE3CHTAIMU, JEMOHCTPAIIHSI, COCTABICHUE OMOPHBIX
KOHCIICKTOB,CXEM, TAOJIHIL;

[IpakTnueckue: pemenue 3agad, OBP, reHeTMueckux mpeBpallleHUH, TPOEKTHAs
JeSITeIbHOCTh,0pTraHU3alMOHHAs IeATEIbHOCTh, COCTAaBICHUE OPT(OIHO.

DopMEI OpraHU3alMU JCSITCIIFHOCTH VUaIMXCS

I'pynmnosas, ”HAMBUAY AILHO-TPYIIIIOBAs, UHUBU Iy allbHas, IapHas.

DdopMBbI IPOBEIEHUS 3aHATUN

1 )nexuus;2) npakTUKyM;3) 3aIUTa IPOEKTOB;4) KOHCYJIbTALIMS;
5) nmpe3enTarus mopTdoaro;6) MacTepcKasi o PEIICHUIO 3a1ad.

DopMBI U METOIBI, TEXHOJOTMH 110 hopmupoBauno YY1

1) muanroctHBIe YV ]
TEXHOJIOTHS BeJeHHs mpodieMHoro auanora (aBrop E.J.MensHukoBa);
2) perynstuBHbie Y'Y /]

pabota ¢ KapToil ypoka;IpUMEHEHHE METOIAMKH Oe30TMETOYHOro oOydeHus (aBTOp
I'.A.Llykepman);pabota Mo camMO- M B3aUMOKOHTPOJIIO YCTHBIX M NHCBMEHHBIX OTBETOB (IO
3apaHeeonpeieIEHHBIM KPUTEPHIM, 00pa3iam);

3) yueOHO-1103HaBaTeNbHBIC Y Y /]

pelleHHe  NPOEKTHBIX  3aJay;IpUMEHEHHE  cioBapei, crpaBouHukoB, WKT -
TexXHONOTUI; inpdepeHnanus  3aJaHuil;IPUMEHEHUE TBOPUYECKMX  3aJaHUM, IPAKTUKO-
3HAYNMBIX 3aJIaHUH.

4)KOMMYHUKATUBHbBIE



3alliTa IIPOCKTOB;IPYIIOBAs, WHIWBUIYAJIBHO-TPYIIIOBAs, WHIWBHUIYaJIbHAsA, IapHas
OpraHu3aIus 3aHATHI

Bunet YY1 Bunel 3aganuii popMHpYIONINE YHUBEPCATBHBIE YIeOHBIE T1EHCTBUS

JInunoctHele: YuacTue B MPOEKTaX;TI0IBEJCHHIE HUTOTI'OB 3aHSTHS; TBOPUYECKHEC
3a/1aHKs;CAMOOIICHKA;COCTABIICHHE noptdonro.llo3HaBaTeIbHBIC HECTaH/apTHBIC
pemenus: «ITonck JTUIIHETo» ;«Llenoukm» ;;cocTaBICHHE CXeM-0TIop;paboTa co
CIIPaBOYHHKAMM;COCTABIICHUE aJITOPUTMOB PEIICHUS 3a7a4.

PerynstuBnbie: «llpeqHaMepeHHbIe OIMMOKM»; TMOWCK HH()OPMAIMKM BIPEITOKEHHBIX
HMCTOYHHMKAX;B3aUMOKOHTPOJb; tuctyT;« My omuokmy;KOHOIT (koHTposbHBIN oOmpoc Ha
onpezaeneHHywnpoodaemy). KommynnkatuBabie:CocTaBb 3alaHle MapTHEPY;0T3bIB Ha paboTy
TOBapHUIA;TpyNmoBas paboTa MO COCTABICHUIO JTHAIOTOBOE cliymaHue(popMyIupoBKa
BOTIPOCOB JJIsl OOPATHOM CBSI3M );«IIOATOTOB PACCKA3...», KOMHIIHU YCTHO...», «OOBSICHH...»

[InaanpyeMsble pe3yIbTaThI

1. JInuHOCTHBIE YHUBEpCAJIbHBIE yueOHbIe 1eHCTBUS
* Pa3znuuaTh OCHOBHbIE HPABCTBEHHO-ICTETUYECKUE MTOHSTHS;
e OLEeHMBATh CBOU M YyXH€E NOCTYIIKHY;

e AHanM3upoBaTh M XapaKTepU30BaThb SMOLMOHAJIbHBIE COCTOSIHMSI W  YyBCTBa
OKpY KaroIIHX,

CTPOUTH CBOU B3aUMOOTHOLICHUS C UX YUETOM;

e OLIeHNBATh CUTYallUU C TOUYKH 3pEHUS MPABUJI IOBECHUS U ITUKH;

e [IposIBISTE B KOHKPETHBIX CHUTYalUsAX JOOPOKENAaTEIbHOCTD, IOBEpHE BHUMATEIILHOCTD;
* BeIpakaThb MOJIOKUTENBHOE OTHOLLIEHUE K ITPOLIECCY MTO3HAHMS;

e [IposiBIATH BHUMAHKE, YAUBICHUE, JKEIaHUE OOJIbILE Y3HATD;

i OI_[eHI/IBaTL CO6CTBCHHYIO y‘lCGHYIO ACATCIIbHOCTD: CBOH JOCTHIXKCHUAA,
CaMOCTOATCIIbHOCTD

e [IpumeHATh mpaBWiIa AEIOBOIO COTPYAHUYECTBA: CPABHMBATh Pa3HbIE TOYKH 3PECHMS;
CYUTATbC CMHEHHMEM JPYroro 4enoBEeKa, WHULMATUBY, OTBETCTBEHHOCTb, IIPUYMHBI HEyAady;
HPOSIBIATHTEPIICHUE U 100POXKENATETLHOCTh B CIIOPE, JUCKYCCHH, J0BEpUE K COOECETHHKY.

2. PerynsaTuBHbIe yHUBEpCaIbHbIE yueOHbIC AEHCTBUS
e VepKuBath 1eJb ACSITEIbHOCTH 10 TIOJTYUYEHUS €€ pe3ysbTara;

e [InaHupoBaTh penieHre yueOHoM 3a1a4u;



e OneHrBaTh BECOMOCTh IMPHUBOAMMBIX IOKA3aTENbCTB W paCCyXIACHUN (yOeIuTeNbHO,
JI0’KHO,ICTUHHO, CYIIIECTBEHHO, HE CYIIECTBEHHO);

L KOppCKTI/IpOBaTB ACATCIIbHOCTb: BHOCHUTb USMCHCHUS B IMPOLCCC C YUCTOM BO3HUKIINX
TPYAHOCTEH U OMHUOOK, HAMEYaTh CIIOCOOBI MX YCTPAHCHHUS,;

e  OCyIECTBIATh WTOTOBBIA  KOHTPOJb  JICATEIBHOCTH  («4TO  CHENAHO») H
MOOTIEPAIIMOHHBIMKOHTPOJTH («KaK BBITIOJIHEHA KaKash ONepallis, BXOASIIAs B COCTaB y4eOHOTO
JIEHCTBUS);

L4 OI_IGHI/IBaTI: PE3YJIbTATHI ACATCIIBHOCTH,
e AHanu3upoBaTh COOCTBEHHYIO PaboTYy;

e OueHUBaTh yYpOBEHb BIIAJICHUS TEM WM WHBIM y4eOHBIM JeicTBHEeM (OTBEYaTh Ha
BOIIPOC «YTO SIHE 3HAIO U HE YMEIO?»).

3. [To3HaBaTenbHBIE YHUBEPCAIbHbIC YUeOHBIE TEHCTBHS

e AHanmu3MpoBaTh PE3yJbTAaThl JJIEMEHTApPHBIX HCCIENOBaHUM, (UKCUpPOBATh UX
pe3yJIbTaThl;

e Bocnpou3BoauTh Mo maMaTd HHGOPMAIMIO, HEOOXOJUMYIO JUIS pEIICHUs y4eOHOMH
3a7aui;

e [IpuMeHATh TaOIMIIBL, CXEMBI, MOJEIH JUIs MOTY4YEeHUs MH(POPMALIUH;

e [Ipe3eHTOBaTh NOATOTOBJICHHYIO HH(POPMAIIHIO B HATJIHOM U BEpOAIbHOM BHJIE;

e [IpuBONTE IPUMEPHI B KAYECTBE JOKA3aTEIbCTBA BBIIBUTAEMBIX ITOJIOKECHUN;

* BoInoaHATh yueOHbIe 3a/1a41, HE UMEIOIINE OHO3HAYHOT'O PELICHHUS.

4. KoMMyHUKaTUBHbIE YHUBEPCAIbHbIE yUeOHbIe JecTBUSA

e BocnipuHMMATh TEKCT C y4ETOM MOCTABICHHOM yueOHO 3a/1auu, HaXOAUTh B TEKCTE
uH(POPMAIIHIO, HEOOXOIUMYIO ISl €€ PEIICHUS;

¢ CpaBHMBATh Pa3HbIC BUIBI TEKCTA;

e CoCTaBIATH IUIAH TEKCTA;

i O(bOpMHSITI: JANAaJIOTHYCCKOC BBICKA3BIBAHHUEC B COOTBCTCTBHUHU C TpCGOBaHI/IHMI/I PEUYCBOTO
OTHKECTA.

dopmamMu OTYETHOCTH MO U3YUYEHHIO TAHHOTO Kypca MOTYT OBITh:

B KOHKYPC (KOJIMYECTBEHHBIN ) UMCIapeI€éHHbIX3a/1aY;



B COCTaBJICHHECOOPHUKOBABTOPCKUX3a,Ia4ITOPA3THIHBIMTEMAM (Hammpumep,
«MenuunHay,« KOJOTHUS U T.J1.)

E3a4ETIOPEIICHN03a/1a4.

Conepxanne y4eOHON AUMCIAILINHE]

8 kiacc (72 yaca, 24ac B HEJIENIO)

Brenenue (4uaca)3HaKOMCTBO C LESIMU M 3a7a4aMH Kypca, ero CTPYKTypoil. OCHOBHBIE
buszndeckue u

XUMHYECKUE BEITMUUHBI.
Tema 1. MatemaTtuueckue pacuétsl B xumuu (10 gacoB)

Bonoponnas enunuiia atomMHOM Macchl. OTHOCUTENbHasi aTOMHAas M MOJICKYJIpHas
Maccel.HaxoXIeHHe OTHOCHUTEIBHOH MOJIGKYJISIPHOH Macchl 10  (opMyJie  BEIIeCTBa..
Haxoxnenne ¢opmynbsl BemiecTBa IO 3HAYCHUSMMACCOBBIX JOJEH OOpa3yromMx ero
ojeMeHTOB.O0OBEMHAsT HOJII KOMIOHEHTa ra3oBod cMmecu.llonsaTtne 00 o0O0BEMHOM Hoje
KOMIIOHEHTa ra30BOM CMECH MU paCUEThl C HUCIOJIB30BAaHUEM HTOTO MOHsATHsA.MaccoBas a0
pacTBOpPEHHOrO BellecTBa.PacTBOpBI, pacTBOpPUTENb M pacTBOpEHHOE BemiecTBO. lloHsTHE O
KOHLIEHTpallMu pacTBOPEHHOIrOBelIecTBa. MaccoBasi 101 paCTBOPEHHOIO BEIIECTBA M PACUETHI
C UCIIOJIB30BaHUEM 3TOro noHsTus.MaccoBas oyt npumeceid.IloHsITHE O YHCTOM BELIECTBE U
npuMmecu. MaccoBasi 1oJiE TpUMECH B 00pasile UCXOAHOro BemiecTBa.OCHOBHOE BEIIECTBO.
Pacuér mMaccel OCHOBHOTO BEIIECTBA MO MAacce BEIIECTBA, COACPKAIIETOONPEACIEHHYIO TOJTI0
npuMecel U Ipyrue Moau(UKAIMOHHBIC PACUETHI C UCTIOIH30BAHUEM ITUXITIOHSATHH.

Tewma 2. KonndecTBeHHBIE XapaKkTepuCTUKH BemiecTBa (16 gacoB)

OCHOBHBIE  KOJMYECTBEHHbIE  XapakTepucTuku BemiecTBa.lloctossHHas  ABoranapo.
KommuectBo BemectBa. Monb. MomsipHass macca. MomnsipHbIii 00bEMra3000pa3HOTO BELIECTBA.
KpatHble eauHUIBI KOJMYECTBA BEIIECTBA - MWUIMMOJIb U KWJIOMOJb,MWUIAMOJSPHAs |
KUJIOMOJISIpHAs Macchl BEIIIECTBA, MUJTUMOJISIPHBIN u
KAJIOMOJISIPHBIHOOBEMBITa3000pa3HbIXxBeniecTB.PacuéTel ¢ HCHOJB30BAHUEM  TOHATUHN
«KOJIMYECTBO BEILIECTBA», «MOJIIpHAs Macca», «MOJISIPHBIMOOBEM Ta30B», «IIOCTOSIHHAS
ABoraapoy».Pacuétabie 3amaun. 1. BelunciieHHe KOJW4YecTBa BEIIECTBA MO M3BECTHOMY YHUCITY
YaCTUI[ 3TOrOBEINIECTBA. 2. BpuncieHrne Macchl BEIECTBA IO U3BECTHOMY KOJIMYECTBY BEILIECTBA.
3. BeIuuClIeHHEeKOIMYECTBa BEIIECTBA 110 U3BECTHOMY 00bEMY BemlecTBa. 4. Beruncinenue yncna
YyacTHII 10 U3BECTHOWMacce BeriecTsa.S. OnpeneneHne OTHOCUTEIbHON INIOTHOCTH Ta3a.

Tema 3. KonnuecTBeHHBIC XapaKTEPUCTUKN XUMHUECKOTO TIpoIiecca
(20 gacoB)

Pacuér kommyecTBa BemiecTBa, MacChl WM OO0BEMA HMCXOIHBIX BEUIECTB W IMPOAYKTOB
peaxmyn.Pacuérapie 3anaun. 1. Beraucienne mo XUMUYECKUM YPaBHEHUSIM Macchl, 00bEMa M
KOJIMUECTBABEIECTBA 110 M3BECTHON Macce, 00BEMY MM KOJIMYECTBY BEILIECTBA OJHOTO U3



BCTYMAIOMIUX B PEAKIMIOBENICCTB WM MPOIYKTOB peaknuu.2. Beramcienue maccel, o0bEMa
NPOAYKTa PEaKIMH, €CId OJHO M3 pearupyrolux BelIecTB JaHO BU3ObITKe. 3. Brruncienue
Macchl (KoM4YecTBa BEIIECTBA, 00bEMa) MPOAYKTa PEaKIMU, €CIU W3BECTHAMacca HMCXOIHOTO
BEIIIECTBA, COJEPIKAIIETO ONpeAeNEHHYI0 J0MI0 mpuMmeceid. 4. BeunciaeHne macchl(KOIndecTBa
BellecTBa, O00OBEMA) MPOAYKTa pEaKIMH, €clid H3BECTHA Macca pacTBOpa M MaccoBas
JONSIpacTBOPEHHOTO BemiecTBa. 5. OmpeneneHue MaccoBOW WM OOBEMHOW JOIM BBIXOZA
MPOJyKTa OTTEOPETUYECKH BO3MOXKHOro. 6. Pemenue uenodek mnpeBpamieHus.7.Pacuérsl,
CBSI3aHHBIE C KOHIIEHTpAaIMe pacTBOPOB, PACTBOPHUMOCTHIO BEIIECTB,ICKTPOIUTHICCKOM
IUCCOoIUalien.

Tema 4. OKHCIUTETHEHO-BOCCTAHOBUTEIIbHBIE peakiuu (22 Jac)

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pPCaKkuu. OKUCIIUTEIb u BOCCTAaHOBHUTCIIb,
OKHCJIEeHHEe HBoccTaHoBlieHne. CocTaBlieHHE ypaBHeHI/Iﬁ OKHUCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peakuuii  MeTogOoMAJIeKTpoHHOrobananca.KiaccupukanusokucanTeTIbHO-BOCCTAHOBUTEIbHBIX
peakuui

Temaruueckoe IaHUPOBaHHE BHEYPOUHOI pabOThI
«XuMHsI BOKPYT Hacy, 8 Kjtacc (BCero

72 vaca, 2 4aca B HEJIEIIIO).

Tewma 3anatus Kon-Bo wacoB

Brenenne(24) 44

MaremaTuueckre pacy€Tbl B XUMUHU 104

KonnuectBeHHble XapaKTePUCTUKU 164
BEIIIECTBA

KonnuecTBeHnHbie XapaKTEPUCTUKU 204
XUMHUYECKOT0 Mpoliecca

OKHCIIUTETFHO BOCCTAHOBUTEIILHBIC 224

peaxIuu




Kaner,apHo—'rema'mquKoe nnaHUpoBsaHue

Tema 3anaTHsA

Kon-Bo

JacoB

dopMa npoBeeHUus
BaHATHI

Hcnonb3oBa
HHe
uudposoi
Jaboparopu
U 110 XUMHHU

3HAKOMCTBO C

OeJsIMHA 3ala4aMi Kypcea,

JIexius ¢ peMeHTaMu

€ro CTPYKTYpOil. Oecenpl
2 OcHoBHbIE (PU3NYECKHE U lua Jlekmus
XUMHUYECKHE BETUYUHBI.
3 Anxumus, 1 u [[Ipe3enranus
e€ MITI0CHl 1 MUHYCBI
4 buorpagpuueckuit ouepxk o .U. lu [[Ipe3eHranms
Menneneese BUICODUITEM
5 XUMUYECKHUE DIIEMEHTBI 1y |OObscHEHHE; HUTPOBOM
MOMEHT
6 Bonoponnas enuHMIia aTOMHOM 1 [lexuusa
MAacCCBI.
7 Konctpyuposanue Mozenein 1u [IpakTuKym LumdpoBas
XUMHUYECKHUX COEUHEHHM nabopartopu
A NO XNMMUU
Releon
8 OtHocHuTenbHasg aTOMHas u 1 [Koncynpranus
MoOJIeKyJIsipHas Maccbl.  HaxoxaeHue
OTHOCUTEIILHOW MOJIEKYJISIPHOM MaccChl
o opMyJie BEIIecTBa.
9 Haxoxxnenne ¢hopmyibl BemecTna 14 [Macrepckas no
MO0 3HAYEHUSM  MAacCCOBBIX  JOJei [pEILIeHUIO
00pa3yromMx ero 3J1eMEHTOB. 3a1a4
10 [TnaneTapHas Mozenb aToMa 1 |Bugeodumsm
11 Bukropuna lu Bukropuna




«3aMOpOYKH U3 OOUKI

HNonnas xumunyeckas cBs3b 1 u |[KoHcynbTamus
12
KoBanenTHast xumMuueckast CBsi3b 2 4 |O6bsicuenue,IrpoBoit
13. MOMEHT
14
[leprnoauueckas cucreMa B TBOpUECKUI YPOK
15 | ctuxax
OnpezneneHne >JI€MEHTa IO €ro 1 v [KoHCynbTaims
16. | koopauHaTam
17
Hcropust OTKPBITHS XMUMUYECKUX 2 4 Jlokmaasl
18. | ameMeHTOB yu-cs
19
Urpa «XumMuueckoe J10To» 1 u | Macrepckas o pelnieHUO
20 3a1a4
OCHOBHEIE KOJIMYECTBEHHBIE 1 u [[Ipe3enTarms
21 | XapaKTepUCTUKH BEIIECTBA.
ITocTosiHHAS ABorazpo.
Konunuectso
BeulectBa. Monb. MossipHast macca.
MonsipHblii 00BEM lu |Buneodunsm
22 | razoo0Opaznoro BemiectBa. KpaTHble
€IMHUIbI KOJINYECTBA BEILIECTBA
Boruucnenue KOJIMYECTBA 1 u [Macrtepckas 1o peneHuo
23 | BeriecTBa 10 U3BECTHOMY YHMCIIY YACTHII 3a1a4
ITOr0 BEUIECTBA.
Brruncienue Maccol BeniecTna mno 2 1 | Macrepckas 1o penieHuro
24. | U3BECTHOMY KOJIMYECTBY BEILIECTBA 3aa4
25
Beruucnenue KOJINYECTBA 24y Mactepckas 1O
26. | BemeCTBA 1O HM3BECTHOMY O0BEMY [PELIEHUIO 3a1a4
27 | BelecTsa.
Bprunciienue uyucna 4dactui Mo 24 | Macrepckast 0 peLICHHIO
28. | U3BECTHOM Macce BelecTBa 3amaq

29




BEILIECTBA, COJIEpIKALLETO
ONPEACIEHHYIO OO IIPUMECEN.

30 Macrepckas o peleHuro 3a1a4
31 O0néMHass  fons  KOMIIOHEHTA 1y [Tpe3enTanms
ra30BOM CMECH.
Buxropuna«Yranaii-ka» lu Buxropuna
32
PactBopel,  pactBOpUTENL U lu [IpesenTanus
33 | pactBopéHHOE BeuiecTBO. I[loHATHE O Bugneodunsm
KOHIIEHTPAaLHU pacTBOPEHHOTO
BCIIICCTBA.
MaccoBasg 10Jis1 pacTBOPEHHOIO lu Jlexnmst Gecena
34 | BemecTBa.
TloHsTe 0 YHCTOM BEIIECTBE U 24 Jlexumst Pemenne
35. | npumecu. MaccoBasi 0511 IpUMECH B 3aa4
36 | oOpa3iie UCXOTHOTO BEIECTBA.
MaccoBasi o051  NpUMECH B 24 Jlextmst Pemenne
37.3| obOpa3iie UCXOAHOTO BEIIEeCTBA. 3a1a4
8
Pacuér MAacChl OCHOBHOTO 24 Pemenue 3amau
39. | BemecTBa IO Macce BCIIIECTBA,
40 | comepxaiero ONpeAcNEHHY  JOJII0
npuMecen u Jpyrue
MOIU(DUKAITHOHHBIC pacyéTsl c
HCITOJIE30BAHUEM DTHUX ITOHSITHI.
Beraucneane n0o  XMMHYECKUM 24 Perenue 3amau
41. | ypaBHeHHsIM Macchl, 00OBEMaA  WIU
42 | KOJIMYECTBA BEIIECTBA II0 M3BECTHOM
Macce, OO0BEMY WM  KOJHUYECTBY
BEILECTBA OJIHOIO M3 BCTYMAIOMIMX B
pEAKLIHIO0 BEHIECTB WA MPOIYKTOB
peakuuu
Brruucinenue  Maccel, 00BEMa 24 Pemenue 3agau
43. | OpoayKTa peakUuHu, €CiId OJHO U3
44 | pearupyrommx BEILIECTB JTaHO
B
M30BITKE
Brruucnenue macchl (KoJn4yecTBa 29 Pemenne 3amau
45. | BemecTBa, 00BEMA) MPOAYKTa PEAKIIH,
46 | ecau H3BECTHA Macca MCXOJHOTO




Brruucnenue maccel (KonmmaecTa 29 Pemenne 3amau
47. | BemiecTBa, 00bEMa) MPOIYKTA PEAKIINH,
48 €CIM W3BECTHA Macca pacTBopa U
MaccoBas oSt PacTBOPEHHOTO
BEILIECTBA.
Pewrenue nenovex npeBpamnicHus. 2y Pemenue 3anau
49.
50
S1. OmpenenieHne  MaccoBOM WU 24 Pemenue 3agau
52 00BEMHON JIOJIM BBIXOJIA MPOAYKTA OT
TEOPETHUECKH BO3MOXKHOTO.
OKHUCIUTENBHO- 24 Jlexuust
53. | BOCCTAaHOBUTEIbHBIC PEAKITUH. KOHCYJIbTaITus
54
OKuCIUTEIh W BOCCTAHOBHUTEID, lug Jlexmus
55 OKHCJICHHE U BOCCTAaHOBJICHHE
Knaccudukanus OKHCIUTEIHHO- lda CocraBiieHHE CXEM-
56 BOCCTAaHOBUTEIBbHBIX pEAKIIUN onop
CocraBnenue ypaBHEHH 24 Macrepckas mo
57. | OKHCIUTEIBHO-BOCCTAHOBUTEIIBLHBIX PELICHUIO 3a/1a4
58 | peakumii  METOJOM  DBJIEKTPOHHOIO
OamaHca.
JlaGopaTopus AHATUTHYCCKOM 24 [TpakTuyeckoe
59. | XUMHH. 3aHITHE
60
BukTopuna no xumuu l4 Bukropun
61 «XuMus BOKPYT Hac» a
CocraBiieHHe BOIMPOCOB K HUIpe l4 [TpakTrueckoe umdpoBas
62 | «Uto? I'me? Korma» 3a/laHue nabopaTop
n4a no
XNMUUN
Releon
63. JlaGopaTopus AHAITUTUYECKOUN 34 [IpakTnuec koe LI,I/ICprBaFI
64. | xumun. 3aHATHE nadopartop
65 n4a no
XM
Releon
Hrorosass wurpa «Uro? I'ne? 2y Buxropuna
67 Korma?»
68
69 OtyeT 3a mpoIeTaHHy 0 padboTy. 24 Meponpusitue LumdppoBas
70 [lo/iBeIEHHE UTOTOB. nabopartop
n4a no
XNMUNN
Releon
71. CBo0OogHast TeMa 24







MATEPUANbHO-TEXHUYECKASA BA3A

- umdbposas nabopatopua no xummn Releon
- KOMNbOTEP

- MyfNbTUMEANanNPoEKTop

- 9KpaH

- Moy

- HAbOPbI XMUYECKUX PEAKTUBOB

- KOMMNJIEKT TeMaTn4ecknx Tabnuy,

- Habopbl XMmMMYyeckoro obopyagoBaHus
- Habopbl XMMUYeckon nocyasbl

- MeAnUUHCKas anTteyka

- KOnsekumm

- DOKYMEHT-kamepa

- HOYTBYKM onga oby4varowmxcs



PABOYASI IPOT'PAMMA BHEYPOYHOM JEATEJbHOCTH
«B XuMuM Bce MHTEPECHO»
(Touka pocra)
[eneBas aynuropusi: 9 Kiacc
Cpok peanuzaruu nporpammsbl: 1 ron (72 yaca)
CocraBuna :[1la6azoBa K.H.., yuurens xumuu

. HosicHHUTEJbLHAA 3aNCKA

IIporpamma «B XumMuu Bce MHTEPECHO» NETATUZUPYET COACPKAHUE Kypca BHEYPOUYHOU
JEeSTEIbHOCTH, aeT MOAPOOHOE paclpeieeHue 4acoB U MOCIEI0BATENbHOCTh U3yUEHHs TEM U
paszenos.

JlanHasg nporpamma NpeAHa3sHadyeHa JUisl ydamuxcs 9 kiacca, MO3BOJIAET PACUIMPUTh U
YOIyOUTh y y4alluXcs MPaKTUYeCKOe MPUMEHEHHUE IOIYYEHHBIX TEOPETHMYECKUX 3HAHMHA MO
XUMHH.

ABTOpCcKasi mporpaMMa  paccuMtaHa Ha 72 y4yeOHpIXx uaca (2 dyaca B
HENeNl0), OpUEHTHpPOBaHAa Ha yNIyOJleHWe W paclIMpeHHe 3HaHuM, Ha  pa3BUTHE
M0003HATENTPHOCTH M MHTEpeca K XUMHM, Ha COBEPIICHCTBOBAHHUE YMEHHMH y4alluxcs
oOparniaThCs ¢ BEIIECTBAMHU.

JlaHHBI ~ KypC BHEYPOYHOM  JNEATEIBHOCTU  IHPEAYCMATPUBAECT  DKOJIOIMYECKYIO
HalpaBJIEHHOCTh XMMHYECKOTr0 O0Opa30oBaHMs, MPEIyCMaTPUBAET O3HAKOMIJIEHHE YYaIHUXCS C
XMMUYECKHMHU aCIeKTaMH COBPEMEHHOM S3KOJIOTMH W HKOJIOTHYECKUX IMpobseM (TiobambHOe
NOTEIJICHUE KJIMMaTa, 030HOBBIE JIBIPHI, KUCIOTHBIE JOXKAH, 3arPSI3HEHUE OKPYKAIOWIEH Cpelbl,
UCTOLICHHUE ITPUPOJIHBIX PECYPCOB).

[leHHOCTH MPOrpaMMBI 3aKJIIOYAETCSl B TOM, 4TO ydalluecs C IMOMOIIBIO KEUC —
TEXHOJIOTHI MOJy4YaT BO3MOKHOCTh IIOCMOTPETh Ha PAa3IUYHbIe MPOOJIEMBI C MO3UIMH YUCHBIX,
OLIYTUTh BECH CIIEKTP TPEOOBAHUI K HAyUHOMY HUCCIIEJOBAHUIO.

AKTyaJbHOCTh HIpPOrpaMMbl B TOM, 4YTO OHA CO3JaeT YCIOBHUS M COLMAIBHOTO,
KyJIBTYpPHOTO M HPO(PECCHOHATBHOTO CaMOONIPEIENCHHs, TBOPUYECKOW CcaMopealn3aluu
JUYHOCTH peOEHKa, (opMUPOBAaHHMS XMMHUYECKOH TIpPaMOTHOCTH. 3HAaHUS U yMEHHA,
HEOOXOIUMBIE Ul OpraHM3allud HUCCIEN0BAaTEIbCKOW JEATENbHOCTH, B OyAyIleM CTaHyT
OCHOBOM Il OpraHM3aliy Hay4YHO-HCCIIEOBATEIbCKOW NEATEIIBHOCTH B By3aX, KOJUIEIKAX,
TEXHUKYMax M T.J.

Bce  uHHOBanuoOHHBIC nearoruyeckue TEXHOJIOTMM HW3HAYaJIbHO  CTPOSITCS
Ha KOMIIETEHTHOCTHOM NOIXOJAE W HalelNeHbl B pe3yibTare OOy4YeHHs
Ha Oyayuiyro mpoeCCHOHATIBHYIO JIATENbHOCTh. JlaHHOE YTBEp)KIACHUE W

ompezienseT akTyaabHOCTh MpuMeHeHus «Keiic — MeTrona» B mpakTtuke obpazoBanus. Keiic —
TEXHOJIOTMH IPEJCTaBISIIOT COO0N TpyIny 00pa30BaTENbHBIX TEXHOJIOTHM, METOJOB U MPUEMOB
0o0y4eHHUs, OCHOBAaHHBIX HA PEIIEHUU KOHKPETHBIX MpOOJieM, 3a/1ay, MO3BOJISIOT
B3aMMOJICIICTBOBAaTh BCEM OOYy4aroLIUMCS, BKJIIOYas MpernoaaBaTes.

[Tpu pazpaboTke mporpaMMbl akIIEHT Jelalics Ha BOMPOCHI, KOTOpbIE B 0a30BOM Kypce
XUMHHM OCHOBHOW IIKOJBI PacCMAaTPUBAIOTCS HEJOCTATOYHO IMOJHO WM HE PAcCMaTpHUBAIOTCS
COBCeM. 3a/1auu M YIpaKHEHHUsS MOoJ00paHbl TakK, YTO 3aHATHUS MO UX OCMBICICHUIO U PELICHHIO
IPOXOJAT JM00 MapajuIebHO C U3Y4YaeMbIM Ha YpOKaX MaTepHalioM, JIHU00 KaK MOBTOPEHHUE YikKe
MOJTyYEHHBIX 3HAHUI.



I[IpakTnyeckasi 3HAYUMOCTH IMPOrPaAaMMBbI 3aKJIIOYAETCA B TOM, 4YTO C ITIOMOUIBIO
KEHC-TEeXHOJIOTHUH YAAeTCs aKTUBU3UPOBATH Pa3IMYHBIC (DAKTOPBI: TECOPETUUYECKUE 3HAHUS IO
TOMY WJIM WHOMY KypCy, MPAKTHUYECKUN OMBIT OOy4aeMBIX, UX CIIOCOOHOCTH BBICKA3bIBATH
CBOM MBICIHM, WJEH, NPEIIOKEHUS, YMEHHE BbICIylIaTh  AJIbTEPHATUBHYIO  TOUYKY
3pEHHUs, U apryMEHTUPOBAHO BHICKA3aTh CBOIO.

C nmomomplo 3TOro Merona oOydaromue IMoJydaT BO3MOXKHOCTH TIPOSIBUTH U
YCOBEPIICHCTBOBATh AHAIUTUYECKHUE M OLIGHOUHBIE HABBIKH, HAy4YHUThCS pabOTaTh B KOMaHIeE,
MPUMEHSTh Ha MPAKTUKE TEOPETHUECKUI MaTepual.

HoBu3Ha naHHOM mporpaMMbl 3aKIHOYAETCS B BO3MOYKHOCTH M3YUEHHS y4YalIUMUCS
HOBBIX TE€M, HE pacCMaTpUBAaE€MbIX MPOrPaMMOM TMpeaMeTa, ¢ TOMOIIbI0 MPOOIEMHO-
CUTYaTUBHOTO OOYYEHHsI C HCIOJIB30BaHHEM KEHCOB. DTO TMO3BOJISIET CTPOUTH OOYy4YCHHE
YVYAIIUXCA C YYETOM MAaKCHUMAJIbHOTO TPHUOIMKEHUS TMpeaMeTa XUMHUHU K MPAKTHUYECKOM
CTOPOHE KU3HHU.

[lens Kypca: pacliMpeHME W YIiIyOJIeHHE 3HAaHUM IO MpEeAMETYy, CO3JaHHe BOCIUTHIBAIOILEH
cpenbl, o0ecreunBaronieil aKTUBU3AIMI0 HHTENIEKTYalIbHBIX HHTEPECOB YUallluXcsi B CBOOOAHOE
BpeMs, pa3BUTHE 370POBOM, TBOPYECKH pACTYIIEH JMYHOCTH, MOATOTOBIECHHOW K

KU3HCACATCIBHOCTU B HOBBIX YCJIIOBHIX, cIocoOHOI Ha CONUAJIbHO 3HAYUMYIO HIPAKTUYCCKYIO
ACATCIIBHOCTD, pCaIn3aluro I[O6p0BOJ'II)‘-IeCKI/IX MHUIIUATUB.

3agaum kypca:
1. ®opmupoBaHKE MO3UTUBHON CAMOOIIEHKH, CAMOYBAKEHHUSI.
2. ®opMHUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B COTPYIHUYECTBE:
— yMEHHE BECTU AMAIIOT, KOOPAUHUPOBATH CBOM JEHCTBUS C IEHCTBUSMU MAPTHEPOB IO
COBMECTHOM JIESATCILHOCTH;
— CIIOCOOHOCTH 100OPOKETATENHHO U YYTKO OTHOCHUTBHCSA K JIFOJISIM, CONIEPEKUBATH;
— ¢opMHUpOBaHUE COIMAIIBHO aJICKBATHBIX CTIOCOOOB MOBEICHHS.
3. ®opMupoBaHUE CIIOCOOHOCTH K OpTraHU3AIUH IEATEIBHOCTH U YIIPABICHUIO €10:
— BOCTIMTaHUE 1EJICYCTPEMIICHHOCTH U HACTOMYNBOCTH;
— (opmupoBaHUE HABBIKOB OPraHU3aIMK Pabovero MpoCTPaHCTBA U PALIMOHAIBHOTO
MCIOJIb30BaHUsI pab0Yero BpEMEHH;
— ¢opMuUpOBaHUE YMEHUSI CAMOCTOSITEIbHO M COBMECTHO TNIAHUPOBATH JESITEILHOCTD U
COTPYJITHUYECTBO; — (POPMUPOBAHUE YMEHHS CAMOCTOSTEIHLHO U COBMECTHO MPUHUMATh
peLIeHus.
4. ®opMupOBaHUE YMEHHS pPelIaTh TBOPUYECKHUE 3a1aUH.
5. @opmupoBaHue yMeHus padorats ¢ uHpOpmarmeit (coop, cucTeMaTusals, XpaHeHue,
HCIIOJIb30BAHUE).

II. IlitanupyemMsble pe3yabTaTbl OCBOCHHS COAEPKaHUA Kypca

JINYHOCTHBIMU Pe3yabTATAMM SBIISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU Ccghepe: TyBCTBO TOPAOCTH 32 POCCHHCKYIO HAyKy, OTHOIICHUE
K TPYZY, LeJICyCTPEMICHHOCTh, CAMOKOHTPOJIb ¥ CAMOOIICHKA;
- 8 mpyooeoll cgepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JHanbHeliieil oOpa3zoBaTenbHOU
TPaeKTOPHUH;
- 6 No3HasamenvbHOU cgepe: MOTUBALUS YUYCHUS, YMEHHUE YIPaBISATh CBOCH IMO3HABATEIbHON
JIeSITEIbHOCTH.

IIpeaMeTHBIMHU pe3yIbTaTaAMH OCBOCHHUS POTPAMMBI SIBIISIOTCS:
- 8 no3nasamenvHol cghepe:
ONMCHIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSTENIBHO IIPOBEICHHBIE XUMUYECKNE IKCIIEPUMEHTBHI;
KJIaccu(UIPOBaTh U3yUYCHHbIE OOBEKTHI U SBJICHMUS;
JIaBaTh OIIPEIEIICHUS N3yUYEHHBIX TOHATUH;
OIMCHIBATh U Pa3IMyaTh U3yUYEHHBIC BEIIECTBA, IPUMEHIEMbIE B [IOBCEJHEBHOW KU3HU;
CTPYKTYpUpPOBaTh U3yYEHHBI MaTepHall U XUMUYECKYI0 HH(POPMAIUIO, IOJYUYEHHYIO U3 IPYTHX



UCTOYHHUKOB,;

JIeJIaTh BBIBOJIBI M YMO3AKITFOUCHUS U3 HAOJIOICHUIA;

0e30macHO 00paIaThCs BEICCTBAMHU.

- 8 mpy0oeoli chepe:

IUIAHUPOBATh W OCYILIECTBIATh CAMOCTOSTEILHYIO pabOTy 1O MOBTOPEHUIO W OCBOCHHUIO
TEOPETUYECKOU YaCTH,

IUIAHUPOBATh U MPOBOJIUTH XUMHUECKUI SKCIIEPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU
C MIX TIpeHA3HAYCHUEM U CBOWCTBAMHU.

- 8 YEHHOCMHO - OPUESHMAYUOHHOUL chepe:

aHAIIM3UPOBATH u OIICHWBATh  TOCJEICTBUS IS  OKPYXKAIOIIEH Cpebl
OBITOBOH U

MPOU3BOJCTBEHHON JCSITENLHOCTH YEIOBEKa.

- 8 cghepe bezonacHocmu HcUsHeOesmenIbHOCMU:

OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABICHHSX, OXOraXx W IPYTUX TpaBMaX, CBSI3aHHBIX C
BEII[ECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMU SBIISIOTCS:
- YMEHHE OMPEENATh CPEJICTBA, TEHEPUPOBATh UJEH, HEOOXOAUMBIE IJISl MX PeaTu3aluy;
- BJIaJICHUE YHHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMH NEATEILHOCTH: M3MEpPEHHUE,
HaOII0IeHIE, SKCIIEPUMEHT, Y4eOHOe HCCIIeI0BaHUE;
- YMEHHUE OMPENETATh eI U 3a7a4u JACSITEIBHOCTH, BBIOMPATh CPEACTBA peau3alvy el U
MPUMEHSATh UX Ha MPAKTHKE;
- HCTIOJIh30BATh PA3INYHBIC UCTOYHHUKH YISl OTYYCHHS] XUMHUECKOW MH(POPMAIIUH.

OcBoeHre MporpaMMbl BHEYPOUHOU EATEIBHOCTH 00YYaIOIIUMUCS MTO3BOJIUT MONTYYHUTh
CIIEyIOIUE PE3yIbTaThl:

B cpepe pazeumua nuunocmubix yHu6epcanbHbiX YUeOHbIX 0elUCMEUIl 6 pAMKaAX:
Koenumusenoeo komnonenma 6yoym cghopmuposarwi:

- DKOJIOTHYECKOE CO3HAHUE, MPU3HAHUE BBICOKOW LEHHOCTU >KM3HM BO BCEX €€ MPOSBICHUSX;
IIPAaBUJI TIOBEJICHUS B UPE3BBIYANHBIX CUTYaLUsAX;

- OCHOBBI COLIMATIBbHO-KPUTHUYECKOTO MBIIUIEHUS, OPUEHTAlUs B OCOOEHHOCTSAX COLMAJIbHBIX
OTHOILIEHUH U B3aUMOJICHCTBUMN.

Heamenvrnocmnozo komnonenma 6yoym cgpopmuposansi:

- YMEHHE BECTH [MajJOl Ha OCHOBE PAaBHONPABHBIX OTHOLIEHUI M B3aUMHOTO YBAKEHUS U
NIPUHATHUSA;

- YCTONUYMBBIA MO3HABATENbHBIM HHTEPEC M CTAHOBJICHHE CMBICIOOOpasylomel ¢GyHKIUU
II03HABATEJILHOTO MOTHUBA;

- TOTOBHOCTb BbIOOpa NMpOo(uIbHOro 00pa3oBaHusl.

Llennocmmnozo u IMOYUOHANILHO2O KOMNOHEHMO8 OY0em cqhopMUpoB8aHa:

- TOTPEeOHOCTH B CAMOBBIPAKEHUH U CAMOPEATH3AIUY, COLIMATLHOM MPU3HAHHH.

OOyyaromuiics MOIy4YUT BO3MOXKHOCTb JJ1s1 (JOPMHUPOBAHUS:

- TOTOBHOCTHU K CaMOOOPa30BaHHIO U CAMOBOCIIUTAHUIO;

- BBIPAKEHHOW yCTONYMBOM y4eOHO-II03HABATEIbHOM MOTHBALMHN U HHTEPECa K YUCHHIO.

B cgpepe pazeumusa pecynamuenvix yHUGEPCAIbHBIX yUEOHBIX Oelicmeuil o0yuaouuiica
Hayuumcs:

- CaMOCTOSITEIPHO aHAJIM3UPOBATh YCJIOBHUS JOCTHXKEHUS 1LIETTM HAa OCHOBE yueTa BBIIEIECHHBIX
YUUTEIEM OPUEHTUPOB JACHCTBUS B HOBOM Yy4eOHOM MaTepHale;

- TEJICTIONIATaHNIO, BKITIOUAsl TIOCTAHOBKY HOBBIX II€JIeH, mpeoOpa3oBaHue MPaKTHUECKOMN 3a1adn
B [I03HABATENIbHYIO;

- IJITAHUPOBATh MYTU JOCTHXKEHUS LIeTIEH.

Tonyuums 603MOAHCHOCMb HAYYUMBCA.

- MPU TJIAHUPOBAHUM JTOCTHXKEHHS 1Eel caMOCTOATENbHO U aJICKBATHO YUYMUTHIBATH YCIOBUS U
CpEeIICTBA UX JOCTUKCHHUS;

- CaMOCTOSITEIbHO CTAaBUTh HOBbIE YUeOHBIC LIEH U 3a/Ia4H.



B cepepe pazeumusa noznasamenvHvix yHUGEPCATIbHBIX YUEOHBIX Oelicmeull 00yualouuiica
Hayuumcs:

- IPOBOAUTH HAOIIOIEHUS M SKCIIEPUMEHT 01 PYKOBOACTBOM yUHUTEIS;

- OCHOBaM pealln3alii MPOeKTHO-UCCIIEI0BATENIbCKON AeSITETbHOCTH;

- OCYIIECTBIISATh PACHIMPEHHBIN MTOMCK MHPOPMAITUH C MCIIOIH30BAHHUEM PECYPCOB OMOIHOTEK U
WHTEpHETA.

Tomyuum 803MOHCHOCMb HAYYUMBCAL:

- CaMOCTOSITENIBHO MPOBOJUTH MCCIEAOBAHUS HA OCHOBE MPUMEHEHHS METOOB HAOIIOACHUS U
IKCIIEPUMEHTA;

- CTaBUTH MPOOIEMY, apTyMEHTUPOBATH €€ aKTYaIbHOCTh;

- OpraHU30BaTh UCCJIET0BAHUE C LIEIbI0 IPOBEPKHU TUIIOTE3BL;

- BBIZIBUTATh TUIIOTE3BI O CBS3AX M 3aKOHOMEPHOCTSIX MPOLIECCOB;

- IeJIaTh YMO3AKJIIOUEHUS U BBIBO/IbI HA OCHOBE apryMeHTAall1H.

B cghepe pazeumun KomMmyHUKamueHvIX YHUBEPCATLHBIX YUEOHBIX OeUCmEUIl 00yUalouwuiica
Hayuumca:

- aJIeKBaTHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA MJIsi PELICHUS Pa3IMYHBIX KOMMYHHUKATHUBHBIX
3a/1a4; BJIaJETh YCTHON U MUCbMEHHOW PEYBIO;

- aJIGKBAaTHO MCIIOJIb30BATh PEYb JJIs JIAHUPOBAHUS U PETYIIALIMHI CBOCH J1eATENbHOCTH;

- OPTaHMU30BBIBATh M TUIAHUPOBATH yUeOHOE COTPYIHUYECTBO C YUUTEIIEM U CBEPCTHUKAMH;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HWHTETPHUPOBATHCA B TPYIINY CBEPCTHUKOB M CTPOUTH MPOJIYKTUBHOE B3aUMOJCUCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

Tonyuums 603MOANCHOCMb HAYYUMBCA.

- OKa3bIBaTh MOJJEPKKY U COACHCTBUE TEM, OT KOT'O 3aBUCHUT JOCTUKEHHUE LI B COBMECTHOM
JIeSITEIbHOCTH,

- Opath Ha ceOs MHUIMATHUBY B OPTaHU3AIMHA COBMECTHOTO ACHCTBHUS.

111 ®opmbI U BUIBI YUeOHOH AeSITeIbHOCTH

B nporiecce 3ansATH BEIyIIMMHU METOJJAMU 1 TTPUEMaMU OpTaHU3AIMH ACSITEIIbHOCTH yUalTuXcst
SBIISFOTCSA:

— METOJI CITyXOBOTO BOCIIPHUSTHS M CIIOBECHOW Tiepeaun WH(GOPMAIINH;

MPUEMBI: paccKas, IEKIus, TUCKyccusi, 0ecesia, BHICTYIJICHHE;

— METOJ] CTUMYJIMPOBAHUS U MOTUBAIIUH;

MPUEMBI: CO3/IaHUE CUTYAIMH YCIeXa, MOOLPEHHE, BBIMOJHEHHE TBOPUYECKUX 3aJaHU, CO3/1aHUE
IPOOJIEMHOW CUTYAINH, IIPOTHO3UPOBAHUE OYAYIICH NesTCIIbHOCTH, KOPPEKTHOE MPEAbSIBICHUE
TpeOOBaHMil, 3aMHTEPECOBAHHOCTD Pe3yabTaTaMu PaboThI;

— MeToJl Iepeaun HHGOPMaIUH C TOMOIIBIO TPAKTHYECKOHN JeSITeIbHOCTH;

MIPUEMBI: COCTABJICHUE IJIaHa, TE3UCOB BBICTYIUICHUM, peJaKTUPOBaHUE, OLICHUBAHUE
BBICTYIUIEHUH, COCTaBJICHUE CXEM U TaOJIuII;

— METOJ KOHTPOJIS;

MIPUEMBI: aHAJIU3 BBICTYIUICHUH, HAOII0ACHHSI, CAMOOIIEHKA, OLIEHKA TPYIIIbI, TECTHI,
BBICTYIUICHUS Ha 3aHATHUSX, 3aIUTa MPOEKTA.

@®opMbI OPraHu3anun 00y4eHus :
— IPYIIIOBEIE;

— WUHJUBUIyaJIbHbIE;

— (hpoHTATBHBIE.

IV ®@opmbl KOHTPOJIA pe3yJIbTATOB OCBOCHUSI IPOrPaMMbI



@DopMBI KOHTPOJISL:
® TEKyIMH KOHTPOJIb (OLIEHKAa AKTUBHOCTH HpU OOCYXAECHUH MPOOJIEMHBIX BOIPOCOB,
pE3yJbTAaTOB BHIMOJIHEHUS TOMAIIHUX 3aJaHH);
® TEMAaTUYECKUH KOHTPOJb (OLEHKA pe3yJbTaTOB TEMaTUYECKOIO TECTUPOBAHMS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3yJIbTaTOB BBIIIOJIHEHUS pa3nuyHbIX BapuanToB KIIMoB)

V Coaepxxanusi Kypca BHEYPOUHOI JesiTeJIbHOCTH

BEHIECTBA (3 yaca)

Hemnoro u3 uctopun Xxumun. XuMusi BYepa, CEro/iHs, 3aBTpa.
BemectBo, ¢pusnueckne CBONCTBA BEIIECTB.

OTiMyue YUCTHIX BEIIECTB 0T cMeceii. CriocoObI pa3ieicHusI CMeceH.
IIpakTuyeckas padora Ne 1 «CriocoOsI pa3aeneHust cMecei».

XUMMUA U 3JOPOBBE (2 yaca)

CocTaB u cpeAcTBa COBPEMEHHBIX U CTAPUHHBIX CPEJICTB TUTHEHBI, POJIb XUMUYECKUX 3HAHUI B
rpaMOTHOM BBIGOpe 9TUX CPCACTB; MMOJIC3HBIC COBCTHI I1I0 YXOAY 3a IMOJIOCTHIO pTa.

OcHOBHBIE COCTaBIISIOLIUE 3J0POBOro 00pa3a ku3Hu. [IpaBuna noanepxanus 310poBoro odpasa
KU3HU. PoNlb XUMHUYECKMX 3HAHWH TMpU aHaIM3€ B3aUMOJICHCTBHS OpraHM3Ma C BHEIIHEH
cpenoil.

XUMHUA U IKOJIOT'UA (4 yacoB)

OcCHOBHBIE BUJIBI 3aTPS3HEHUN aTMOC(EphI U UX UCTOYHUKH.

Bona. Boga B macirradax rraneTsl. O4ucTKa TUTHEBOM

BOJIBI.

[TapaukoBbiii 3dekr, rnodarpbHOE TOTEIUICHHE KIMMaTa W HMX BO3MOXKHBIC
nocyencTBus. O30HOBBIN CJIOH U €ro 3HaYeHUe [T KHU3HHU Ha 3emiie. 3amuTa atMmochepsl oT
3arpsizHenus. Hedts u HedTenponyktel. HedTh kak TommBo. 3arps3HeHs] MUPOBBIX
BOJIOEMOB.

JlmgHast OTBETCTBEHHOCTH KAXKIOTO YEIIOBEKA 32 0€30MaCHYI0 OKPYKAIOIIYIO Cpeay.



VI TemaTuyeckoe IUIaHNPOBaHNe BHEYPOUHBIX 3aHATHI 9Kki1acca (724aca)

MEXIy KapOOHATOM KalbIMsl U COJISTHOM KHUCIIOTOH,
XJIOPUAOM Oapus W CEpHOW KHUCIOTON», «Peakius
paznosxenus ruapokcuaa meau (IH)».

HUcnoan3oBanue
Kol 000py10BaHMS LEHTpPa
Ne €CTEeCTBEHHOHAYYHOM U
n/n Tema sausrus Bo TEeXHOJOTHYeCKOM
JacoB .
HaNpaBJIeHHOCTEM
«Touka pocray»
I. BemecTBa 6

1. | HemHoro w3 wucropun XuUMUU. XUMHUS BUepa, |2 JIeMOHCTpAIIMOHHOE
CeroJHs, 3aBTpa. obopynoBaHHe

2. | BemecTBo, puznueckre CBOMCTBA BEIIECTB. 2
OTnnure 4YKHCTBIX BEIIECTB OT cMmecei. CrocoObl
pas3aeneHus CMecen.

3. | Ipaktuyeckass paGora Ne 1  «CmocoOsr 2 [udpposas madoparopus 1o
pasJienenus cMeceii». XuMuH (6230BBIi yPOBCHB),

KOMIIJIEKT TIOCY/IbI U
00opyI0BaHUS IS
YUEHUYECKUX OTBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XUMHNYECKUX PCaKTUBOB
II. XuMHUYeCKHE PeaKIuu 8

4. | [Ipu3naku xumuyeckux peakuuid. Kiaccudukarus 2
XUMUYECKUX PEAKIUN M0 Pa3IUYHBIM TMpPU3HAKAM.

DIEKTPONUTUYECKAS TUCCOIHAIIHSL.

5. | DNeKTpOIUTHI U HEANEKTPOIUTHL. Peakiuu nonHoro 2 JIeMOHCTPAIIMOHHOE
oOmeHa. OKHCITUTEITbHO-BOCCTAHOBUTEIIBHBIC 00opynoBaHue
peakiyu. OKUCIUTENN U BOCCTAHOBUTEIIH.

6. | Jlaboparopnasi padora Ne 1 «Peakuust 3amerieHus 2 [udposas nabopaTopus 1o
MeIY JKeNe30M B PacTBOPE MEIHOIo KyIlopoca, xumun (6a30BbIH YPOBEHD),
BOJIOPO/Ia IMHKOM B PacTBOPE COJITHOU KHUCIIOTBD». KOMILJICKT ITOCY bl 1

o0opymoBaHus A
YYEHHUYECKHUX OIMBbITOB
(busuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB
7. | JlabopaTtopnasi pabdora Ne 2 «Peakmus oOmena 2 Ludposast maboparopust o

xuMuH (0a30BBI YPOBEHB),
KOMIUJIEKT MOCY/IbI U
00OopyIOBaHUS IJIsI
YYCHHUYECKUX OIBITOB
(puzuka, xumus,
OHMOJIOTHS ), KOMILIEKT
XUMHUYCCKUX PEAKTHBOB




I11. MeTtaniabl.
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XapakTepucTuKa METaJJIOB IUIaBHBIX MOATPYII U UX
COCTUHEHUN.

OO11as XapakTepUCTHKA METAJIJIOB TJIaBHBIX
noarpymn [-III rpynm B ¢BSA3U ¢ UX IIOJIOKEHUEM B
NEPUOANYECKON CHCTEME XUMUYECKUX DIIEMEHTOB
J.U. MenneneeBa u 0COOEHHOCTH CTPOCHUS HX
aTOMOB.

10.

XapakTepHblE XUMUYECKUE CBOMCTBA MTPOCTHIX
BEIIECTB U COETMHEHUI METAJUIOB - HIEJIOYHBIX,
HIEJI0YHO3EMETIbHBIX

JleMOHCTpaI[MOHHOE
obopymoBaHue

11.

XapakTepucTUKa MEPEXOAHBIX AJIEMEHTOB — MEIH,
JKenesa, allIOMUHUS 110 UX ITOJI0KESHHUIO B
MEPUOANYECKON CHCTEME XUMHUYECKUX JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTSIM CTPOCHHS UX
aTOMOB.

12.

Meramuisl B HOpUpOAE: pPYIAbl YEPHBIX, LBETHBIX,
JParoLeHHBIX METaJlJIOB. XapakTepHbIe
METaJUInYeCcKue, (QU3MUECKUe M  XUMHYECKHE
CBOMCTBA, BHYTPEHHEE CTPOCHUE METAJIIIOB.

13.

IloHsiTHE aKTHBHBIX M ITACCUBHBLIX MeTa/lIoB. Ilonn3a
1 Bp€a MCTAJUIOB JJIS UCJIOBCKA.

N

14.

DAEKTPOXUMHUYECKUH PsiJl HAPSKEHUI METaJUIOB.
Koppo3us metaninoB. MexaHus3m Koppo3uu
metauioB. Knaccudukanus Koppo3uu METaIoB.
CrocoObI 3alUTHI OT KOPPO3UH. AHTUKOPPO3UIHBIS
nokpbITHsl. CriaBbl.

KoMIuiekT kouieknuii u3
CIINCKa

15.

Peaknun OBP ¢ ywactueM MeTalsioB W UX
coenuHeHui. llenouku mpeBpamieHuii (o ooOpasiy
orn).

JeMoHcTpannoHHOE
obopynoBaHme

16.

IIpakTnyeckas padora Ne 2 «KauecTBeHHBIE
peaKIuy Ha HOHBI METAJIJIOB)»

Iudposas 1aboparopus mo
xumun Releon (6azoswiit
YPOBEHB ), KOMILJICKT
MOCYIbI 1 000PYIOBAHHMS
JUISl YYEHUYECKHUX
onbITOB ((hU3KKa, XUMUS,
OMOJIOTHSI ), KOMIUIEKT
XUMHYECKHUX DEAKTHBOB

IV. HemeTtaaianl

26

17.

Hewmerannel B mpupoze. Mcnons3oBanue IpupoaHbIX
pECYpCOB.

18.

CtpoeHne aTOMOB HEMETAJLIOB.

19.

CTpOGHI/IH MOJICKYJI HCMCTAJLJIOB.

20.

duznyeckue cBoOiCTBA HEMETAIIIOB.

21.

CoctaB M  CBOWCTBAa  MPOCTHIX
HEMETAJUIOB.

BEIIECTB  —

NINININ

22.

PfII[ SJICKTPOOTPULATCIIBHOCTU HEMETAJIJIOB.

23.

XHUMHYECKHE CBOMCTBA HEMETAJLJIOB.

udposas 1adbopaTopus mo
xumuH (0a30BbI YPOBEHB ),
KOMIUIEKT TTOCYIbI U
o0opyI0BaHUS IS
YYEHUYECKHUX OIBITOB
(pusuka, xumusl,
OMOJIOTHS ), KOMILIEKT




XUMHUYCCKUX PEAKTUBOB

24.

HpaKTI/I‘IeCKaﬂ IKaja  3JICKTPOOTPHULATCIbHOCTHU
aTOMOB.

25.

HemeTtaribl — OKUCIUTEIN U BOCCTAHOBUTEH.
B3anmoneicTBre ¢ NpOCTBIMU U CIOKHBIMHU
BEIIECTBAM.

26.

OO0mas  XapakTEepPUCTHKAa HEMETa/UIOB  TJIaBHBIX
noarpymnm [V-VII rpynn B ¢Bsi3u ¢ UX MOJOKEHUEM
B MEPHUOJUYECKON CUCTEME XUMHUYECKHX SJIEMEHTOB
J.M. MenneneeBa U OCOOEHHOCTAMU CTPOCHHUS HX
aTOMOB.

27.

XapakTepHble XMMHYECKHE CBOWCTBA IPOCTHIX
BEIIECTB M COCIMHEHHH HEMETaNIOB - TaJOTrCHOB,
KHUCTIOpona, cepbl, a3oTa, ¢ocdopa, yriepona,
KPEMHUSI.

28.

PemreHne 3agaHuil Ha COCTaBICHUE YPaBHEHUMU
XUMHYECKUX PEAKIIHil.

N

29.

IIpakTyeckas padora Ne 3 «DkcrniepuMeHTalIbHbIE
3alauyl 110 Paclo3HaBaHMIO U MOJIYUYEHHIO BELIECTBY»

Iudposas 1aboparopus mo
xumuH (0a30BbI YPOBEHB),
KOMIUIEKT TTOCY/IbI U
o0opyI0BaHUS IS
YYEHUYECKHUX OIBITOB
(pusuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XMUMHUYECKAX PEAKTHBOB

V. XumMus H 310pOBbe

30.

CoctaB M cpeAcTBa COBPEMEHHBIX U CTapUHHBIX
CPEICTB TUTHEHBI, POJIb XUMHYECKMX 3HAaHUU B
rPaMOTHOM BBIOOPE 3TUX CPEJICTB; MOJIE3HBIE COBETHI
110 YXOAY 32 HOJIOCTBIO pPTa.

31.

OcHOBHBIE COCTABISIONINE 3I0POBOTO 00pa3a
xu3HM. [IpaBuia moamepkanus 3J0poBOTo odopasa
JKU3HU. POb XMMUYECKUX 3HAHUM TIPU aHAJIU3€E
B3aMMOJICHCTBHS OPraHU3Ma C BHEIIHEH CPEION.

VI. XuMus " 3K0J10rus

32.

OcHOBHBIC BHJIBI 3arpsi3HEHHA aTMOcepbl M HUX
UCTOYHHUKHU.

33.

Boma. Boma B Macmrabax mmadeTsl. O4ncTKa
MMATHEBOU BOJEI.

34.

[MapaukoBeIli 3¢ deKT, TI00aTbHOE MOTEIUICHUE
KIMMaTa U UX BO3MOKHEIC mociieAcTBUs. O30HOBBIM
CJIOM M ero 3HauveHue I KU3HM Ha 3emuie. 3ammra
aTMoc(hepsl OT 3arpsI3HCHHUS.

35.

Hedts u nedrenponykrsl. HedTh Kak TOIIMBO.
3arps3HeHUS] MUPOBBIX BOJJOEMOB.

JInyHast OTBETCTBEHHOCTDh KaXX/I0TO YEJIOBEKa 3a
0€30MacHyI0 OKPY’KaIOIIYIO CPEAy.

KoMIuiekT kosuieknuii u3
CIIHCKA

36

CBoOoHas TeMa

Bukropuna, KpoccBOpAbI

Bcero

72
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MATEPUAJIbHO-TEXHUYECKASA BA3A

- Undpposaa nabopatopua Releon
- KOMMblOTEP

- MyNbTUMEANanpoeKTop

- 3KpaH

- HABOPbI XMMNYECKNX PEAKTMBOB

- KOMMNJIEKT TEMaTU4eCKnx Tabnuy,

- HAabOopbI XMMMYECKOro 060pyaoBaHUS

- HAabOpbI XMMUYECKOWN Nocyabl

- MeQUUMHCKas anTedka

- KOnnekuum

- DOKYMEHT-Kamepa

- HOYTOYKM onga obyyaroLmxcs

- undpposas nadboparopms No XMMmn








