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Pabouvas nporpamma no BHEypOUHOH AedaTenbHOCTH «lIpakTndeckas XUMHsD 11 OCHOBHOTO

o0miero o0pa3oBaHus COCTAaBIEHA HA OCHOBE CIEAYIOUINX JOKYMEHTOB:
1) O6 obpazoBanuu B Poccuiickoit deneparn: OenepanbHblil 3akoH oT 29 nexadps 2012 r.
Ne273-03.
2) OG6 yrBepxaenuu CanlluH 2.4.2.2821-10 «CanuTapHO-3MHUIEMUAOIOTHYECKIE TPEOOBAHHS K
YCIIOBUSM U OpraHU3aluy 00y4deHUs B 0011e00pa30BaTeIbHBIX YUPEIKICHUAX»: IOCTAHOBICHHE
I'maBHOTO TOCYIapCTBEHHOT0 CaHUTAapHOTO Bpadya Poccuiickoit @enepaunu ot 29 nexadps 2010
r. Ne 189, r. MockBa; 3apeructpupoBano B Muntocte P® 3 mapra 2011 1.
3) OO0 yTBepxkaeHuu GeaepanbHbIX epeuHeld yaeOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIICHHBIX) K
UCIOJIb30BaHMIO B 00pa30BaTEeIbHOM IIPOLIECCEe B 00Pa30BATEIbHBIX YUPEKICHUIX, PEATUIYIOIINX
o0pa3oBaTesibHbIE IPOrpaMMBbl 001IeT0 00pa30BaHUS U UMEIOIINX FOCYIapCTBEHHYIO
aKKpeIuTaIuio mpuka3z MuHuctepcTBa oOpazoBanus U Hayku Poccutickoit deneparuu ot 19
nexadbps 2012 r. Ne 1067, r. Mocksa.
4) ®enepanbHblil ['ocymapcTBeHHBINM 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOT'O OOIIETO
oOpa3oBanus: npuka3z MunoOpuayku Poccun ot 17 nekadps 2010r. Ne 1897.
5) Ipuka3 MunuctepcTBa oopazoBanus u Hayku PD ot 29 nexabps 2014 r. Ne1644 «O
BHECCHHH M3MEHEHUH B npuka3 MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoii @enepannn
ot 17 nexadps 2010r. Ne 1897 «O6 ytBepkaeHuu (henepaibHOro rocyaapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJAPTa OCHOBHOTO O0IIETr0o 00pa3oBaHUs

6) OcHoBHas o0Opa3oBaTelbHasi IporpaMma OCHOBHOro obmiero oOpaszoBanuss MKOY
«IIymunosckass COLL».
7) IlpumepHas ocHOBHasi 0Opa3oBaTeIbHas IIporpaMmmMa 00pa3oBaTeIbHOTO YUPEIKICHUS: TUCHMO
JerapTaMenTa oomero oopasoBanust MuHuctepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit
Oenepamun ot 01 HOsOpst 201 1. Ne 03-776.
8) IlpumepHas ocHOBHass 00pa3oBaTeNibHAs MPOrpaMMa OCHOBHOTO 00IIero 00pa30BaHus
0100peHo DenepabHbBIM y4eOHO-METOIMYECKUM 00BEAMHEHUEM TI0 00IIeMy 00pa30BaHUIO.

H3yuenue Xxumuu Ha CmyneHu OCHOBHO20 00wiec0 00pa306aHus HANPAGNEHO HA
oocmudicenue cneoyouiux yenei:

* o0ceéoenue GaiCHeuwUuX 3HAHUI 00 OCHOBHBIX IMOHSATUAX M 3aKOHAX XUMMH, XMMHUYECKOU
CHUMBOJIUKE;

* oenadenue ymeHuAMU HAOIIOIATb XUMHUYECKUE SIBJICHUS, IPOBOAUTh XUMHYECKUN
HKCIEPUMEHT, MPOU3BOAUTH PACUeThl HA OCHOBE XMMHYECKHUX (DOPMYJ BELIECTB M YpaBHEHHA
XUMHYECKUX PEaKIUi;

* pazeumue TO3HABATEIBHBIX MHTEPECOB M HMHTEIEKTYalbHBIX CIOCOOHOCTEH B mpoliecce
IPOBEICHUS] XHUMHYECKOTO SKCIEPUMEHTa, CaMOCTOSATEIHOTO IPHUOOpPETEHUs 3HAaHMM B
COOTBETCTBUH C BO3HUKAIOIIMMU KU3HEHHBIMU MOTPEOHOCTSIMU;

* gocnumanue OTHOIIEHWS K XUMHMHM Kak K OJHOMY M3 (QyHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY O0IIeYeTIOBEYECKON KYIbTYPHI;

* NpHMEHeHHe MOJYYeHHbIX 3HAHNI M YMeHUH /17151 0€30I1aCHOTO UCIOJIb30BaHMs BEIECTB U
MaTepHajoB B OBITY, CEIBCKOM XO3sICTBE U Ha MPOU3BOACTBE, PELICHUS MPAKTUYECKUX 3a7a4 B
IIOBCCIHEBHOM JKHU3HM, NMPEAYNPEXKACHUS SBICHUN, HAHOCALIMX BPEJ 3I0POBBIO YEIIOBEKA U
OKpY>Karollen cpere.

B nemnsx pasBuTHS XMMHUYECKOTO B3TJIA[a Ha MUP B Kypce IMPOBOAATCA HMIMPOKUE KOPPEIALUU
MEXy IOJYyYEHHBIMH YYAIIUMHUCSA B KJIACCE€ D3JIEMEHTAPHBIMH XUMHUYECKHMMH 3HAaHUSAMU U
CBOMCTBAaMM T€X OOBEKTOB, KOTOPbHIE M3BECTHBI IIKOJIbHUKAM B IOBCEIHEBHOM JKU3HHU, HO 10
3TOr0 BOCIPHUHHUMAINCh UMM JIMIIb Ha OBITOBOM YpOBHE. B mporpamme pacumpeH Kpyr
O00BEKTOB, KOTOpBIE OMNMCHIBAIOTCA M OOCYXJAlOTCA JIMIIb HAa KAaueCTBEHHOM YpPOBHE, HE
npuberast K rpOMO3IKUM XUMUYECKUM YPAaBHEHHSIM U CIOXKHBIM (opMyinaM. ABTOPBI 00pamiaioT
0onblIOE BHUMAaHME HA CTWIb HU3JIOXKEHMSA, KOTOPBI IO3BOJSIET BBOAUTH U 0OCYXJaTh
XUMHUYECKHE TMOHATHS M TEPMHHBI B XHBOW W HArsiAHOM ¢opme. B 3Toil CBsI3M MOCTOSHHO



NOJYEPKUBAIOTCS MEXIPEAMETHBIE CBSI3W XHMHUU C €CTECTBEHHBIMM U T'YMaHHMTapPHBIMH
HayKaMH.

Peanuzanuss paboueld mporpaMMbl 1O XHMHUH JUIsI OCHOBHOIO 00IIero ooOpa3oBaHus
peaycMaTpuBaeT MCIOJIb30BaHUE IM(POBOTO 00OpyaoBaHUs oOpa3oBarenbHOro lLleHTpa
«Touka poctay.

IHosicHuTeabHASA 3aNMCKa

INJIAHUPYEMBIE PE3YJIbTATBI

Jluunocmuvimu pe3yiomamamu IBIASIOTCA:

B IIEHHOCTHO-OPUEHTAIIMOHHOM cepe: YyBCTBO TOPJIOCTH 32 POCCHICKYIO HAayKy, OTHOIIEHHE K
TPYAY, ENeYCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

B TPYyIOBOH cdepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIeld o00pa30BaTEIbHON
TPACKTOPUH;

B TIO3HaBaTEJIbHOW cdepe: MOTHBAIMA YYCHHs, YMEHHE YIMPaBIATh CBOCH ITO3HABATECIBHOU
e TEIILHOCTH.

IIpeomemnvimu pesynromamamu OCBOCHUSI IPOTPAMMBbI SIBJISIOTCS:

B MIO3HABATENILHON cdepe:

OIKCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSITEIbHO MPOBEACHHBIE XUMUYECKHE IKCTIEPUMEHTHI;
KIIACCU(UITUPOBATH N3yUE€HHBIC OOBEKTHI U SBIICHUS;

JaBaTh OIpe/IeeHHs U3yYEeHHBIX MOHATUMH;

OMKCHIBATh W PA3IHYaTh W3YYCHHBIC BEIIECTBA, MPHUMEHSIEMbIE B IIOBCEIHEBHOW KHU3HU;
CTPYKTYpUPOBATh U3Y4EHHBIM MaTepuan U XUMHUYECKYI0 HH(OpMaIIHIO, TOTYYEHHYIO U3 IPYTUX
HUCTOYHUKOB;

JieNaTh BBIBOJIBI M YMO3AKITIOUEHUS U3 HAOJI0IeHNI; 0€301MacHO 00paIaThCsl BEMIECTBAMH.

B TPYAOBO# cepe:

IUTAHUPOBATh M OCYIIECTBISATH CaMOCTOSITENbHYIO pabOTy IO TMOBTOPEHHUIO M OCBOEHUIO
TEOPETUYECKOMN YaCTH,

IUTAHUPOBATh U MMPOBOJUTH XUMUYECKHUI SKCIIEPUMEHT; UCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU
C UX TIpeHA3HAYECHUEM U CBOMCTBAMH.

B LIEHHOCTHO-OPUEHTALMOHHOM cdepe:

AHanu3upoBaTh W OIIGHWBAaTh TMOCIEACTBHS ISl OKpYXKalImed cpeasl OBITOBOW U
MIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA.

B chepe 0€30MacHOCTH KU3HEACATSITLHOCTH:

OKa3bIBaTh IEPBYIO IOMOIIL MPU OTPABICHUSAX, OKOTaXx W JPYrUX TpPaBMax, CBA3aHHBIX C
BEIIIECTBAMH U JIa0OPaTOPHBIM 000PYIOBAHUEM.

MemanpeomemHvimu pe3yromamamu IBIASIOTCS:

YMEHHE ONPEIENIATh CPEICTBA, TEHEPUPOBATh UIeH, HEOOXOANMBIE IJISl UX peau3alllu;
BJIQJICHUE YHHBEPCATbHBIMUA €CTECTBEHHOHAYYHBIMH CIOCO0aMHU JESATEIBHOCTH: W3MEpEHHE,
HaOJII0ZICHUE, DKCIIEPUMEHT, Yy4eOHOE UCCIIeIOBAaHNUE;

YMEHHE OIpeNesaTh LENH W 3a7add JeSATEIIbHOCTH, BBIOMPATh CPEACTBA pealu3aliul IeNd U
NPUMEHSTh UX Ha MIPAKTHKE;

UCIIOJIb30BATh PA3IMYHBIC UCTOYHUKH JJIS TTOJTYUYEHUsI XUMUYECKON HHPOpPMAIIHH.

OcBoeHue MporpaMmbl BHEYPOUHOM JEATEIBHOCTH OOYYAIOUIUMHUCS MO3BOJIUT MOJYYUTh
CIIEYIOIINE PE3yIbTaThI:

B cepe pazBuTust TMIHOCTHBIX YHUBEPCATHHBIX YU€OHBIX IEHCTBHIA B paMKaXx:

Koenumuenoeo komnonenma 6ynyt chopMupoBaHbI:

9KOJIOTHYECKOE CO3HAHWE, MPU3HAHHWE BBICOKOH ILIEHHOCTH »H3HU BO BCEX €€ MPOSBICHUSIX;
MIPABUJI TOBE/ICHUS B YPE3BBIYAITHBIX CHTYAIIHSIX;

OCHOBBI COI[MAIIBHO-KPUTUYECKOTO MBIIUICHUS, OPHUEHTAllUd B OCOOCHHOCTSAX COIHMAJIbHBIX
OTHOLIEHU U B3aUMOJICVCTBHIA.

Hesamenvnocmnozo komnonenma OynyT cOPMHUPOBAHBI:

YMEHHE BECTH [MAJIOl HAa OCHOBE PAaBHONPABHBIX OTHOIIEHWH W B3aWMHOTO YBAXKEHUS U
NPUHSTHS,



YCTOWYMBBIA TMO3HABATEIbHBIA HMHTEPEC M CTAHOBJICHHE CMEICIIOOOpasywomeld (QyHKImuu
IIO3HABATEJIBHOTO MOTHUBA;
TOTOBHOCTbH BbIOOpa Mpo(hUiIbHOr0 00pa3oBaHMUA.
LlennocmHoz2o u smoyuoHaANLHO20 KOMNOHeHmog OyIeT chopMHupoBaHa:
NOTPEOHOCTh B CAMOBBIPAXCHUHN U CaMOpEAIU3aIliK, COIMATBHOM Mpu3HaHUU. OO0ydaromuncs
MOJIYYUT BO3MOKHOCTb JUTsl POPMUPOBAHUS:
TOTOBHOCTH K CaMOOOPa30BAHHIO ¥ CAMOBOCIIUTAHUIO;
BBIPOKEHHOU YCTOMUYMBOU y4eOHO-TI03HABATEIbHON MOTHUBAIIUU U HHTEpECa K YUCHHUIO.
B cdhepe pazButus peeyismusnvix ynugepcanibHvix yuebHwvix deticmauii 00yqaroImunics
Hayuurcs:
CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUS JOCTHKEHMS 1I€JIW HAa OCHOBE YYeTa BBIJEICHHBIX
yUUTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM y4E€OHOM MaTepuae;
[[eJIeTIOIATaHuIO0, BKIIFOYAsl TTOCTAHOBKY HOBBIX IIENIel, MpeoOpa3oBaHue MPaKTHUECKON 3a/1aun B
MIO3HABATEIIbHYIO;
MJIAHUPOBATh MYTH JOCTHXKEHHUS 1IEJICH.
[Tomy4nTh BO3MOXHOCTh HAYUUTHCS:
NpU TUIAHUPOBAHUU JTOCTHOKCHHS II€JIEM CaMOCTOSITEIbHO U aJIeKBATHO YYHUTHIBATH YCJIOBUS U
CpencTBa UX JOCTHKECHMUS;
CaMOCTOSITENILHO CTABUTh HOBBIC yUeOHBIC IIENIN U 3a]a4H.
B cepe pazButust noznasamenvHulx yHUBEPCANbHBIX YUeOHBIX Oelicmauti 00 yIarOIITHICS
Hayuwurcs:
MPOBOAUTDH HAONIOAECHUS U SKCIIEPUMEHT O] PyKOBOJICTBOM YUHUTEIIS;
OCHOBaM pean3alui IPOEKTHO-UCCIIEA0BATENIbCKOM NS TEIbHOCTH;
OCYIIECTBIISATh PACIIUPEHHBIA MOUCK MH(POPMAIMHU C HCIOJIb30BAHUEM PECypcoB OMOIMOTEK U
WHTEpHETA.
[TomyuuT BO3MOKHOCTh HAYYUTHCS:
CaMOCTOSITENIbHO TIPOBOJUTH HCCIEIOBAaHUS HAa OCHOBE NMPUMEHEHUS METOJOB HAONMIOIEHUS U
3KCHEPUMEHTA;
CTaBUTH MPOOIIEMY, apTyMEHTUPOBAThH €€ aKTyalbHOCTb;
OpraHM30BaTh UCCIIEOBAHUE C LEIbIO IPOBEPKU TMIIOTE3HI;
BBIJIBUTATh TUIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSX MPOLIECCOB;
JienaTh YMO3AKIOUEHUS U BBIBOJbI HA OCHOBE apryMEHTALUU.
B cdepe pa3BUTHSA KOMMYHUKAMUBHBIX YHUBEPCATLHBIX Y4eOHbIX Oeticmeuii 00yJaroIInnics
Hayuurcs:
aJICKBaTHO HCIIOJNb30BAaTh PEYEBBIC CPEACTBA ISl PEUICHUS Pa3IUYHBIX KOMMYHUKATHUBHBIX
3a/1a4; BIaJETh YCTHON U MUCbMEHHOU PEUbIO;
aJIEKBaTHO MCIIOJIb30BATh PEUb JIJIsl IUIAHUPOBAHUS U PETYJISALIMHU CBOCH JIEATENbHOCTH;
OpPraHU30BBIBATH U TUIAHUPOBATH YUeOHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;
CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBHICKA3bIBAHUE;
WHTETPUPOBATHCS B TPYINIY CBEPCTHUKOB W CTPOUTHh MNPOAYKTUBHOE B3aMMOJEHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.
[Toy4nTh BO3MOXHOCTh HAYUNUTHCS:
OKa3bIBaTh MOJJCPKKY M COACUCTBUE TEM, OT KOI'O 3aBUCHUT JOCTH)KEHHE L€ B COBMECTHOMU
JeATEIbHOCTH;
OpaTh Ha ce0sl MHUITMATUBY B OPTaHU3AI[MH COBMECTHOTO JICHCTBUSI.
COILEPKXAHHUE KYPCA
BemecrBa (114)
HemHuoro u3 ncropun xumun. XMMUs BUepa, CEroHs, 3aBTpa. BemiecTBo, ¢puznueckue cBOCTBa
BeriecTB. OTIMYME YHCTHIX BEHIeCTB OT cMeceld. CrocoObl pa3iesieHus CMECEH.
[TpakTrueckas padorta Nel «HucThie BemecTBa 1 CMECH
[IpakTuueckas padora Ne2 «OuncTKa BOJBI OT pACTBOPHUMBIX IPUMECEi»
Xumuueckue peakunu (164)



[Ipusnaku xumuyeckux peakuuil. Knaccudukanms XMMUYECKHX peakiuii MO PasInYHbIM
INpPU3HAKAM. OJIEKTPOJIUTHYECKAsT IUCCOLUALUA. DJIEKTPOJIUTBI M HEAIEKTPOIUTHL. Peaknnn
HOHHOTrO  oOMeHa.  OKHCITUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKUCIUTeNu U
BOCCTAHOBUTEH.

[IpakTuueckas padora Ne 3 «DnekTpoauTryecKas JUCCOIHALINS

[Tpaktuueckas padota Ne 4 «CubHBIC U CTTA0BIC AJICKTPOJIUTHI

[IpakTuueckas pabora N5 «BrustHue TeMriepaTypsl Ha TUCCOLUAIIMION

[IpakTrueckas padota Ne6 «BiusiHue KOHIIEHTpAIIMK PaCTBOPA HA JUCCOIHAITUION
[IpakTuueckas padora Ne7 «BiusiHuE pacTBOPHUTENS HA IUCCOLUALIMION

Metaibl (24 4)

XapakTepucTUKa METAJIOB TJIABHBIX MOATPYIII U UX COCTUHEHUM.

OO6mas xapakTepucTHKa MeTauIoB TIaBHeIX noarpymi I-1II rpymm B CBsA3M ¢ WX MOJI0KEHUEM B
NEPUOINYECKOl cucTeMe XuMHuYeckux 3iaemeHToB J[.M.MenzaeneeBa 1 0COOEHHOCTH CTPOCHHS
UX aTOMOB. XapaKTEepHble XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCAUHEHUNA METAJIOB -
IIEJIOYHBIX, MIEIOYHO3EMEIbHBIX. XapaKTEPUCTUKA MEPEXOJHBIX 3JEMEHTOB - MEIH, XKele3a,
ATIOMHUHHS TI0 UX IMOJIOKEHUIO B IEPUOAMYECKON CUCTEME XMMHUYECKHX 3jeMeHToB J[.U.
MenneneeBa U 0COOEHHOCTSIM CTPOEHHUS MX aTOMOB. MeTayulbl B HpPUPOJE: pPyIabl UYEPHBIX,
[BETHBIX, APAroleHHBIX METAJJIOB. XapaKTepHble METAIINYecKhe, PU3nYecKue U XUMHUUYECKHe
CBOICTBa, BHYTPEHHEE CTpOE€HHE MeTauioB. IIOHATHE aKTUBHBIX M MACCHBHBIX METAJUIOB.
[Tonp3a 1 Bpea METAIIIIOB JJIs1 YEJIOBEKA.

ONEeKTPOXUMHYECKUH psii HanpsbkeHud meramioB. Kopposus metannoB. MexaHns3m Koppo3uu
metaiioB. Knaccudukamus kopposun MetauioB.  CrnocoObl  3allUThl  OT  KOPPO3HH.
AHTUKOppOo3uiiHble MOKpbITHS. CrutaBbl. Peakiiuu OBP ¢ yyactueMm MeTamioB U UX COEUHEHHH.
[Tpaktrueckas padota Ne§ «3ydeHne Gu3HIeCKUX CBOMCTB METAILIIOB)

[IpakTuyeckas padora Ne9 «3yueHne Gpu3NIeCKUX CBOWCTB METAIIIIOBY»

[IpakTrueckas padota Nel0 «DK30TepMUYECKUE PEAKITHI

[IpaxTuueckas padora Ne 11 «DHH0TEpMUYECKHE PEAKLIUN

[Tpaktuueckas padota Ne 12 «KauecTBeHHBIC peaKIIMK HA HOHBI METAJLIIOB

Hemeranasl (324)

Hewmeramnsl B npupoje. Mcnonb3oBaHue TPUPOIHBIX PECYPCOB.

Crpoenue aromoB HemerauioB. CTpoeHus MoieKyal HemeTanoB. (dusnueckue CBOHCTBA
HeMeTauioB. COCTaB M CBOMCTBA MPOCTHIX BEIIECTB - HEMETAJLIOB.

Psn anexTpooTpHUIiaTEIbHOCTH HEMETAIIIOB. XMMHYECKHE CBOMCTBA HEMETAILIIOB.

[IpakTHueckass IIKana >3JE€KTPOOTPULIATEIBHOCTH AaToMOB. Hemeramnsl - OKUCIUTENH H
BOCCTaHOBUTENM. B3anmMoaelcTBUE ¢ MPOCTHIX U CIOXKHBIX BemiecTB. OO0Imas XapakTepucTUKa
HeMeTajuioB riaaBHbIX noarpynn [V-VII rpynm B CBSI3U ¢ MX MOJIOKEHHEM B MEPUOIAYECKOM
cucreme xumudeckux snemeHToB J[.M. MeHneneeBa U OCOOCHHOCTSMHU CTPOSHHUS MX aTOMOB.
XapakTepHble XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB M COCIUHEHUW HEMETALIOB -
raJloreHOB, KUCIIOPOJIa, Cepbl, a30Ta, pochopa, yriaepoaa, KpeMHHUSL.

Pemienue 3aganuii Ha COCTaBJICHUE YPAaBHEHUN XUMHUUECKUX PEAKIIUH.

[Ipaxtuueckas padora Nel3 «[lnaBneHue n KpuCTAIITU3ALHS CEPhI»

[Ipaktuueckas padota Nel4 «Jlermaparanus coneii»

[IpakTuueckas pabota Ne 15 «OkcnepuMeHTaNbHbBIE 33/1a4H 110 PACIIO3HABAHUIO U TMOJYYCHUIO
BEILECTBY

Xumus u 310poBbe (9 1)

CocraB u cpeacTBa COBPEMEHHBIX U CTAPUHHBIX CPEJICTB TMTHEHBI, POJIb XUMUYECKUX 3HAHUN B
IPaMOTHOM BBIOOpE 3THUX CPEICTB; MOJE3HBIE COBETHI MO YXOAY 3a MOJOCThIO pTa. OCHOBHBIC
COCTaBJISIIOLINE 370poBOro obOpasza >xu3Hu. [IpaBuia moanep:kaHus 310pOBOro 0Opasza KU3HU.
Ponp XMMUYECKUX 3HAaHUMN NIPU aHAIU3€ B3aUMOJACUCTBUS OpraHu3Ma C BHEIIHEN Cpeoi.
Xumusa u 3xoorus (10 u)

OcHOBHBIE BUBI 3aTpsI3HEHMI aTMoc(epbl 1 UX UCTOYHUKH. Bona. Boja B Macimirabax miaHeThl.
Ounctka muTheBON BOABL. [lapHUKOBBIA A(DdekT, TII0OaNTbHOE MOTEIJICHHE KIWMaTa W HX



BO3MOKHEIE mociencTBusi. O30HOBLIM CIOM M €ro 3HaueHHWEe IS KU3HM Ha 3emie. 3alumra
atMocdepsl OT 3arpsI3HCHUSI.
Hedte u HedrenponykTel. HedTh kak ToOrmmBo. 3arps3HEHHs: MUPOBBIX BOAOEMOB. JInmdHas
OTBETCTBEHHOCTH Ka)KJIOT0 UeIOBeKa 3a 0€30MacHyI0 OKPYKaIOIIYIO Cpeay.
[Ipaktuueckas padora Ne 16 «Onpenenenue pH pactBopoB»
[TpakTuueckas padota Nel7 «IlepechiieHHbIC PaCTBOPHI»

TEMATHYECKOE INTAHUPOBAHUE

Ne i\ Pazgemn, Tema KommduecTtBo wacoB

1 BemectBa 11

2 XHUMUYECKUE PEaKINU 16

3 Meraibl 24

4 Hewmerannsl 32

5 X¥MH U 310pOBBE 9

8 XHMHS U KOJIOTHS 10
UTOT'O 102

®opMbI padoThI

[IpakTuyeckast paboTa, SKCHEPUMEHT, HAOJIOJEHHME, KCIPECC -HCCIEOBaHUE,
KOJUIEKTUBHBIE W HWHAWBHUIYaJbHBIE HCCIEIOBAHMs, CaMOCTOSITeNbHAs padoTa,
3alMTa  UCCIIENOBATENbCKUX  pabOT, MHUHU-KOH(EpEeHIUs, KOHCYJIbTALMS.
KonnextrBHbIE GOPMBI HCIIOIB3YIOTCS IPU U3YUEHUH TEOPETUUECKUX CBEICHUI.

MeToabl U NIpUEMBbI.

[IporpamMma npegycMaTpuBaeT NPUMEHEHUE Pa3IMYHBIX METOJIOB U MPUEMOB, UTO
MO3BOJIAET cieNaTh 00yueHue 3(PPEKTUBHBIM U UHTEPECHBIM:

* CEHCOPHOTO BOCIIPUATHS (JIEKIUH, TPOCMOTp BUaeopmibMoB, CJI);

* IpakTuueckue (JadbopatopHbie pabOThI, IKCIIEPUMEHTHI);

* KOMMYHHKATHUBHBIE (IUCKYCCUH, O€ce/ibl, POJEeBbIE UTPHI); * KOMOMHUPOBAHHBIC
(camocTrosiTenbHast paboTa y4yaruxcsi, SKCKypCHH, WHCIICHUPOBKH );

* MpoOJIeMHBIHN (CO3/ITaHUE HA YPOKE MPOOJIEMHOM CUTYaIlun).



TEMATHYECKOE INTAHUPOBAHUE

Ne Tema ypoka Koi- Bunpl gesitenbHOCTH 00y4YarOmuXCs
YpoOka BO
4acoB
9 k1ace
BemectBa 11 gacos
1-3 |HemHOro w3 wuCTOpUHU 3 NMeTh mpencTaBieHUE O MPEIMETe XUMHUU U €€

XUMHUH. XUMUS| MCTOPUM PA3BUTHSL.

BYepa, CErojHs, [TonyyaroT pa3BUTHE MO3HABATENILHOI'O HMHTEpEca K
3aBTpAa. MpeaIMeTy;  3HAKOMSTCS C  JIOCTHXKEHUSIMH
O6opynoBaHME M TEXHUKA COBPEMEHHON HayKku, ¢ OuorpadusMu BEIHKHX
0e30macHOCTH TIpU paboTe ¢ XUMHKOB.

HUM [ToBTOpSIIOT ¥ 3aMOMUHAIOT TMpaBWiIa PadOTHI C
000py/ZOBaHWEM M BEILIECTBAMH IMpPU HU3yYCHUH|
XUMUH.
4-7 BemectsBo, buznueckue 4 Pa3znmruarth MOHATHS «UHUCTOE BELIECTBO» U «CMECH
cBoiicTBa BemecTs. OTanyne BEIIECTBY.
YHCTBIX BEIIECTB 0T YMeTh pazlensaTh CMECH pazIuYHbIMU METOAAMH C
cMeceid. MCIIOJIb30BaHNEM 00OPYI0BaHUS.
IIpakTnueckas padora Nel YMmerb BbIOMpaTh TpuUOOpHl AN TPOBENEHUS
«Huctole BEIIECTBA 51 M3MEpEHUi, TPEOYIOMMX TOYHOCTH TTOKa3aHUH.
CMECH» YMmersb padorath ¢ undgpoBoii jadboparopueii mo
xuMHH  (0a30BBI  YPOBeHb), KOMILIEKTOM
nmocyabl M 000pyd0BaHHUSl, KOMILIEKTOM
XHMHUYECKMX PEeAKTHBOB JIIsl BbINOJHEHHUS
MPaKTH4YeCKOil padoThl
8-11 [IIpakTuuyeckasi padora Ne2 4 YMEThb 3KCHEPUMEHTAIBHO IPOBOJUTH OYHCTKY|
«OuncTka BOJIbI 0T BEIIECTB OT PACTBOPUMBIX ITpUMeEcEn
[PACTBOPHUMBIX ITPUMECEI Ymers padorars ¢ HudpoBoi JadopaTopueil mo
XUMHHU (0230BbIil YPOBEHbD), KOMILIEKTOM TOCY/AbI
U 000pyIOBaHUSI, KOMILUIEKTOM XMMH4Y€CKHX
PEaKTHMBOB VI BbINOJHEHUS] NPAKTHYECKOH
a0oThI
Xumuyeckue peakiuu 16 yacos
12-14 Ilpusznaku XUMHYECKHUX 3 'YMETh BBIJIETSATh OCHOBHBIE TPU3HAKA XUMUYECKHUX
peakmuif. Knaccudukanus peakuii, KI1acCU(PUIMPOBATH PEAKIIUH I10
XUMUYECKHX pPeakuuid 1o Pa3IUYHBIM MPU3HAKAM
pa3IUYHbIM MPU3HAKaM.
DIIEKTPOIUTHYECKAS
JIUCCOLIMAIIHS.
15-18 | DnexkTposnnTsIl u 4 'YMeTb JKCIIEPUMEHTAILHO OIIPEIEIIATH
HEAJIEKTPOJIUTHI. AIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI
IIpakTuyeckass padora Ne YMerh padorath ¢ HuppoBoii JadopaTopueil no
3 «DNEKTPOTUTHUYECKAS XUMHHU (0230BbIil YPOBEHbD), KOMILIEKTOM MOCY/AbI
JUCCOIUALIUSD) U 000pyIOBaHUSI, KOMILUIEKTOM XMMH4YECKHX
PEaKTHMBOB VI BBINOJHEHUS] NPAKTHYECKOH
padoThI




19-22 | [IpakTuyeckasi padoTa YMeTh 3KCIEPUMEHTAIbHO OINpPENENITh CUIIbHBIE U
Ne 4 «CunbHble U cnalbie cinalbble  AJNEKTPOJIUTHI,  ONPENENSTh  BIUSHUE
3IEKTPOIUTHI TeMIlIepaTypbl Ha  JMCCOLMALIMIO  Pa3JIMYHBIX
IIpakTnyeckass  pabora BEIICCTB
Ne5 «Bnusaue YMmerb padorath ¢ HuppoBoii JadopaTopueil mo
TEMITEPATYPHI Ha XUMHUHU (0230BbIil YPOBEHBD), KOMILIEKTOM MOCY/AbI
JTCCOITHALIHAIOY U 000pyIOBaHUSI, KOMILUIEKTOM XMMH4YECKHX

PEaKTHMBOB VI BbINOJHEHUS] NPAKTHYECKOMH
a0oThI

23-27 | llpakTuyeckasi padora Ymers padorars ¢ HudpoBoi JadopaTopueil mo
Ne6 «BnusHue XHUMHH (0230BbIil YPOBEHB), KOMILJIEKTOM IOCY/b]
KOHIIEHTpAllUu  pacTBOpa U 000pyIO0BaHUSI, KOMILUIEKTOM XMMH4YECKHX
Ha JUCCOLIMAIIION» PEAKTHUBOB /IJIsl BbINOJHECHUS MPAKTHYECKOM
IpakTuyeckass pabora padoThI
Ne7 «Bnusaue
pacTBOpUTEINS Ha
JIUCCOITUAIIUION

Meramnsl 24 yaca

28 | XapaKTepHCTHKa METAJUIOB Xapakrepu3oBaTb ~ METAJUIbI HAa  OCHOBE  MX
TJIaBHBIX TIIOATPYIII W HUX] MMOJIOKECHUA B nepnonnquKoﬁ CHCTEME H
COEIIMHEHH. 0CcOOEHHOCTE cTpoeHuss uX aToMoB. OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB METAJUIOB IO
nepuoay U B A-rpynmax. MccnenoBaTh CBOKCTBa
n3ydaeMbiX BemecTB. OOBSCHATH 3aBHCHMOCTH)
(¢u3nyecKux  CBOWCTB  METANIOB  OT  BUJQ

XMMUYECKON CBSI3U MEXKIY UX aTOMaMH.

29-31 | IIpakTyeckas padora Ymernb padorath ¢ nugposoii JadbopaTropuei 1o
Ne8 «3yuyenue XHMUHM (0230BbIH YPOBEHb), KOMILJICKTOM IOCY/bI
GU3HYECKUX  CBOWCTB U 000pyA0BaHMS, KOMILUIEKTOM XHMHYECKHX
METAJIJIOB) PEaKTHMBOB VI BBINOJHEHUS] NPAKTHYECKOH

a00ThbI

32 | XapakTepHble XHUMUYECKHUE OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB
CBOMCTBA MTPOCTHIX BEUIECTB METaJIOB IO Nepuoay u B A-rpynnax. MccienoBath
U COCITMHEHHMH METAILIOB - CBOWMCTBA  M3Yy4YaeMbIX BCILICCTB. OOBSICHSTH
MICJIOYHBIX, 3aBUCUMOCTh (DU3MYECKUX CBOMCTB METAIOB OT
MCI0OYHO3EMEIIbHBIX BHJ/1a XUMUYECKOM CBSI3U MEXKY UX aTOMaMHU.

33 | XapakTepuctuka Xapakrepu3oBaTb ~ METAJUIbI HAa  OCHOBE  MX
MEPEXO/IHBIX JIEMEHTOB MOJIOKEHUST B  NEPUOJUYECKONM  CUCTeMe U
- MeEJIH, Kemesa, OCOOEHHOCTEH CTpoeHUss WX aToMOB. OOBICHSATH
ATIOMHHMS 10 HX 3aKOHOMEPHOCTH U3MEHEHUsI CBOWCTB METAJUIOB 10
[IOJIOKEHHUIO B nepuony U B B-rpymmax. HccienoBars CBOMCTBA
IEPHOTHIECKOM n3ydaeMbix BemecTB. OOBSCHATH 3aBHUCHMOCTH)
cUcreMe XUMHUUYECKUX (bPIBI/I‘ICCKI/IX CBOICTB METAJIJIOB oT BUIa
3JIEMEHTOB 1. XUMHUYECKON CBSI3M MEXAY UX aTOMaMHU.
Menpeneena u
0COOEHHOCTSIMU
CTPOEHHUSI X aTOMOB.

34 3amura
HCCJIEI0BATEIBCKUX

paboT © TBOPUYECKHUX
POEKTOB




10 kaacc

1-5 | Texnuka G6e30macHOCTH B lccnenoBarb  CBOMCTBA  M3Y4aeMBIX  BEIIECTB.
pabore c OOBACHATD 3aBUCHUMOCTh duznueckux y
o0opynoBaHHueM. XUMHYECKHUX CBOMCTB METaNIOB OT BUJA
Metainel B TPUPOJE: XUMHUYECKON CBSI3U MEXKIY X aTOMaMHu.
pyIbl YEPHBIX, IBETHBIX, Ymers padoratrh ¢ uudposoi JadopaTopueit
JParoIeHHBIX METAJIIOB. no xumMum (0a30BbIii yPOBEHb), KOMILIEKTOM
XapakTepHble nocyasl W o0OpyIOBaHHMS, KOMILIEKTOM
METaJNIMYECKHE, XHMHYECKHUX PEeaKTHBOB /JI1 BbINOJHEHHUS
buznIeckue u NPaKTH4YeCKOi padoThbl
XUMHYECCKHE CBOMCTBA,

BHYTpEHHEe CTpOCHHE
METAJIJIOB.
IIpakTnyeckass pabdora
Ne9 «M3yuenue
(bU3UIECKUX CBOICTB
METaJJIOB)

6-7 | IlonsiTe  aKTHBHBIX W Nmets mipencraBieHne 00 aKTUBHBIX U MACCUBHBIX
MACCUBHBIX METaJIOB. MeTaJlax, 3HaTh O TOJIb3€ U BpEIEC METAIOB JJis
Ilomp3a u Bpex MeTauioB uesIoBeKa
JUISI YeJIOBEKa.

8-12 | DIEeKTPOXUMHUYECKHI PsT
HaIpsOKEHUH  METaJIOB. MeTs 00IIME NpPENCTaBICHHUS O KOPPO3HUH, €€
Koppo3sus METaJIJIOB. BUJIaX W MEXaHU3Max NPOTEKaHUs pEaKLnu,
Mexanusm KOppO3UH Croco0ax 3alIiThl METAJIIOB OT KOPPO3UHU.
METaJIJIOB.

Knaccudukanus
KOppO3Uu METaJIJIOB.
CrocoObl  3amMTHl  OT
KOPpO3UH.
AHTUKOPpO3UITHBIE
nOKpbITUS. CIIaBbI. . .
MpakTuyeckass padora Ymersb paﬁoTale ¢ nuudpoBoi JadopaTopueii mo
Nel0 «DK30TepMHUUECKIe XHMMHHU (0230BbIil YPOBEHb), KOMILIEKTOM IOCY/b]
pPeAKITHI» H 00OpyAOBaHMS, KOMILIEKTOM XHMH'ECKHX
Mpakraueckass paGoTa PEAKTHBOB /ISl BbINOJHEHUS] TPAKTHYECKOM
No 11 padoThI
«OHI0TEPMUYECKUE
peakuum»

13-14 | Peakmiuu OBP ¢ 'YMeThb ONPEAENATh OKHCIIUTEIBHO-

ydacTuem BOCCTAHOBUTEJIbHBIE PEAKIINN, PACCTABIATH CTEIIEHU

METAIJIOB U ux OKHCJICHUSI DJIEMEHTOB, COCTABIIATH 3JIEKTPOHHBIN
COCTMHCHUI OaylaHc, ypaBHUBATH PEAKIINHI

15-17 | IllpakTHyeckas Ymernb padorath ¢ nudposoii JadbopaTropuei 1o
padora Ne 12 XUMUHM (0230BbIH YPOBEHBb), KOMIIEKTOM IOCY/bI
«KauecTBeHHbIE U 000pyAOBaHUsl, KOMILUIEKTOM XMMH4YECKHX
peakiMu Ha HOHBI PEAKTHBOB /ISl BbINOJHEHUS] TNPAKTHYECKOM
METaJIJIOB padoThI




Hemeramns! 32 yaca

18 | Hemerannel B  mpupoze. 3HATh O TOM, TIJI€ BCTPEYAIOTCS HEMETallbl B
Hcnons3oBanue MpUPOJE, KaK UCIOJIb3YIOTCS MPUPOIHBIE PECYPCHI
IIPUPOJHBIX PECYPCOB. YETIOBEKOM.

19-20 | Ctpoenue aTOMOB OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
HCMCTAJITIOB. rajJoreHoB MO MEPUOAY U B A-Tpynimax.

OnuceIBaTh CBOMCTBa MPOCTHIX BEILIECTB
HEMETAJUIOB B  XOJA€ JEMOHCTPALIMOHHOIO U
1abopaTOPHOTO IKCIEPUMEHTa M CTPOCHHUE aTOMOB
HEMETAJUIOB.

21-22 | ®usnveckue CBOWCTBA OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB
HCMCTAJITIOB. rajoreHoB MO MEPUOAY U B A-Tpyniax.

OnuceIBaTh CBOMCTBa MPOCTHIX BEILIECTB
HEMETAJUIOB B  XOJA€ JEMOHCTPALIMOHHOIO U
1ab0pPaTOPHOTO IKCIIEPUMEHTA.

Co0mr01aTh TEXHUKY 0€30MacHOCTH.

23-24 | CoctaB M  CBOWCTBa OOBACHATH 3aKOHOMEPHOCTHM W3MEHEHHs CBOMCTB
IIPOCTBIX BEIIECTB— raJOreHoOB 10 MEepUoAy U B A-rpynmnax.

HCMCTAJIIIOB. OnuceIBaTh CBOMCTBA MPOCTHIX BEIICCTB|
HEMETAJUIOB B  XOJA€ JEMOHCTPALIMOHHOIO U
1abopPaTOPHOTO IKCIIEPUMEHTA.

Co0mr01aTh TEXHUKY 0€30MacHOCTH.

25 | Pan Nmets IIpEJICTaBICHNE 0 IIKaJIE
SJICKTPOOTPUIATCIIBHOCTHA DIIEKTPOOTPHUILIATEIILHOCTH AaTOMOB, HCIIOJIb30BaTh
HEMCTAJIIOB. [IPU U3YYCHUU XapAKTEPHBIX CBOWCTB AaTOMOB

HEMETAJUIOB.

26-28 | XumMHu4eckue CBOICTBA| OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
HEMETAaJUIOB raJOreHoOB 10 NEepUoAyY U B A-rpynmnax.

OnucbiBaTh ~ XMMUYECKHE  CBOMCTBA  MPOCTHIX
BEILECTB HEMETAJIJIOB B XOJ€ JEMOHCTPALIMOHHOTO U
1abopPaTOPHOTO IKCIIEPUMEHTA.

Co0mr01aTh TEXHUKY 0€30MacHOCTH.

29 [IpakTrueckas 1mkana NmeTth MPEJCTABICHUE 0 IIKaJIe
SJIEKTPOOTPULATCIIBPHOCTH DIICKTPOOTPUIIATCIILHOCTA  ATOMOB, HCIIOJIb30BAThH
aroMOB MpU M3YYEHUU XAPAKTEPHBIX CBOWMCTB aTOMOB]

HEMETAJUIOB.

30-32 | Hemerayuibl - OOBACHATD 3aKOHOMEPHOCTH H3MEHEHUS
OKUCITTUTENH u CBOMCTB TaJIOT€HOB IO NEPUONY U B A-
BOCCTAHOBUTEH. rpymnmax.

B3aumoneiictBue ¢ OnuceIBaTh CBOKMCTBA BEIIECTB B  XOJ€E

POCTHIMU u JEMOHCTPALIMOHHOTO ¥ J1abOpaTOPHOTO

CJIOKHBIMU AKCIEPUMEHTA.

BEIIECTBAMU CobnroaTh TEXHUKY 0€301MacCHOCTH.

33 | O0mas  xapakTepHUCTHKA OOBACHATHh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
HEMETAaJUIOB TJIABHBIX HEMETAJUJIOB B MEpUOJaX U A-TpyImax.

noarpynn [V-VII rpynn
B CBS3H C UX IIOJIOXKCHUEM
B NIEPUOJUYECKON CUCTEME
XHMUYCCKHX  DJICMCHTOB
J.N. Menpgeneena u

XapakTepu3oBaTh TaJOr€Hbl Ha OCHOBE UX
[IOJIOKEHUs B Iepuoauudeckon cucreme JI.W.
MenpaeneeBa ©  OCOOCHHOCTH CTPOEHHSI UX
aTOMOB.

OOBACHATHh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB

0COOEHHOCTSIMH CTPOCHUS

raJION€HOB 110 NEpUOAY U B A-rpynnax.




ux

aTOMOB.

34 3amura

UCCIIEI0OBATEIbCKUX PadoT
11 kaace

1-6 | MHCTPYKTAXK MO TEXHUKE OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB
0e30IaCHOCTH. raJIoOreHoOB 10 NEpUOAY U B A-rpynnax.
XapakTepHble OnucelBaTh  CBOWCTBA  BENIECTB B XOJHE
XUMHUYECKHE CBOICTBa J€MOHCTPALIUOHHOTO U 1a00paTOpPHOTO
OPOCTBIX  BEIIECTB U SKCIIEPUMEHTA.

COEIMHEHUI HEMETAJIIOB - Co0bmnronate TEXHUKY 0€30MaCHOCTH.

rajoreHos, KHUCJI0pOAa, YMmerh padorath ¢ uudpoBoii JadbopaTopuei mo
cepel, azota, ¢ocdopa, xuMud  (0a30BbIii  YpOBeHb), KOMILIEKTOM
yriaepoaa, nocyabl W 00OpPyAOBaHMS, KOMILIEKTOM
KpEMHUS. XHMHYECKMX PEaKTHBOB /UIA BbINOJHEHUS
IIpakTyeckas  padoTa) NMPAKTUYeCKOH padoThl

Nel3 «[InaBnenne 7|

KPUCTAJIJIM3AIUS CEPhI»

7-9 | IlpakTHyeckas  padoTa) Ymers padorath ¢ nudpoBoil JadopaTopuei
Nel4 «/lernnparanus no xumMum (0a30BbI YPOBEHb), KOMILIEKTOM
coJien» nocyaibl W 000pyl0BaHHUsl, KOMILIEKTOM

XHMHYECKHX PEeaKTHBOB [UI BbINOJHEHHUSA
NPAKTHYEeCKOH padoThl
10-15 | IpakTHyeckasi padora Ymers padorath ¢ nugposoii Jadoparopueii o
Ne 15 XMMHHU (0230BbIil yPOBEHB), KOMILIEKTOM MOCYABI
«DKCIepUMEHTAJIbHbIE 1 000py10BaHUSl, KOMILIEKTOM XHMHYECKHUX
3a1a4u 1o PEeaKTHUBOB /ISl BHITIOJTHEHHUS NPAKTHYeCKOi
pacrno3HaBaHUIO 51 padoThI
IIOJIyYEHUIO BELIECTBY
Xumus 1 310poBbE 9 yacoB
16-19 | CocraB u cpeacTBa OOOCHOBBIBaTh C XHUMHYECKOH TOYKH 3pPEHUS
COBPEMEHHBIX u MpaBwjia  TUTHEHbl  KOXH. [IpuMeHsTh B
CTapuHHBIX CpCaCTB MOBCEIHEBHOM KM3HU TMTUEHUYECKHE TPeOOBaHUs
THTUCHBL, poib K OJeXJe U 00yBH, IpaBUJa yXOJa 3a BOJOCAMH,
XAMHYCCKAX  SHAHWM B HOTTSIMH. Y CTaHABIMBAThH IPUYMHBI 3a00JIEBaHHIA.
IPaMOTHOM  BbIGOpe ITHX [TpOrHO3MpPOBATH MOCIIEACTBUS HAPYLIEHUS HOPM H
CPECTB; TOJIC3HbIC MPaBUJI TMYHONU TUTHEHBI
COBETHl [0 yXomy 3a
II0JIOCTBIO pTa.
20-24 | OCHOBHBIE COCTaBJISIOLINE Ha nuunom onbiTe yMeTh foka3biBaTh poiib 30K B

310poBOrO0 o0Opasa KHU3HHU.
[IpaBuna MOJIEpKAHUS
3I0pOBOTO 00pa3za KU3HHU.
Ponp xummdeckux 3HaHUN
npu aHaJIn3e
B3aUMOJICUCTBUA

OpraHM3ma C  BHEIIHEH

cpenoi

PKH3HH YeJIoOBeKa, 00IIeCcTBa, CTPaHbL. Y METh
BBIJICIISIT OCHOBHBIC COCTABJIAIONIUC 310POBOI0
00pasa KU3HHU.




Xwumus u dxosorust 10 yacos

25-26 | OcHOBHEIE BUJIBI 2 NMmets mpeacraBieHHE 00 OCHOBHBIX BHAAX M
3arpsA3sHEHUd  aTMocdepsl MCTOYHHMKAX 3arpsi3HEHUN aTMOC(hEpHI
U WX UCTOYHHKH.
27-32 | Bona. Boma B 6 HccnenoBaTh CBOMCTBA U3Y4AEMBbIX BELIECTB.
Macrrabax HaOmronarh dbuznveckue u XUMHYECKUE
IUTAaHCTBL. Ouncrka MpEeBPAIECHUS N3Y4aEMbIX BEILIECTB.
MIUTHEBOM BOJIBL. OnuchiBaTh XUMHUYECKHUE PEaKINK, HAOJI01aeMbIe B
IlpakTHyeckasi padora Ne XOl€  JCMOHCTPAI[MOHHOTO ®  JabopaTopHOro
16  «Omnpenenenne pH KCTIEpHUMEHTA.
pacTBOpoB» Jlenate BBIBOABI M3 PpE3yJbTAaTOB IPOBEAEHHBIX
IIpakTHyeckas  padora)
Nel7 «IlepecoltieHHbIE X?,MH%CKHE OITbITOB. i 196 .
PACTBODHI MeTh padoTaTh cvumprBon JabopaTopueii 1o
xumMun  (0a30BbIH  YPOBEHb), KOMILIEKTOM
nocyaibl M 000pyI0OBaHUsl, KOMILIEKTOM
XHMHYECKMX peaKTHBOB [IJIsi BbINOJHEHHS
NPAKTHYECKOH padoThl

33 | [lapHuKoBBIi s dexr, 1 3HaTh 00 OCOOCHHOCTSAX MApHUKOBOro 3¢¢eKTa,
r106anbHOEe  MOTEIJICHHUE r100aJTbHOM MOTEIUIEHUH KIIMMaTa U UX BO3MOKHBIX|
KIIUMaTa U UX BO3MOJKHBIC MOCJIE/ICTBUSIX.
nocienctsus. (O30HOBLIA IMeTh TIpeACTaBICHHE 00 O30HOBOM CIIO€ M €roQ
CIOW U €ro 3HayeHue s BHAUCHUH JJIs1 )KU3HU Ha 3emie.

JKU3HM Ha 3emuie. 3amura
aTMocdepsl oT
3arpsi3HEHUsI.

34 | Hedpte u HEPTEPOAYKTHI 1 3HaTh 00 OCHOBHBIX He(TEmpoayKTaX, crocobax
Hedtp  kak  Tomumso. MOOBIYM HEPTH M MPUMEHEHHE HEPTH KaK TOIUIMBO.
3arpsi3HeHus MHUPOBBIX NMets mpencraBieHue 00 OXpaHE OKpyKaromeh
BOJ/IOEMOB. JInunas Cpeabl W 3HATh, KaKyl0 OTBETCTBEHHOCTh HECET
OTBETCTBEHHOCTh KaXXJ10T'0 YEIIOBEK 32 0E30MACHYIO0 OKPYKAIOIIYIO CPEealy.
YeoBeKa 3a 0e30IacHyIo
OKPY>KaIOIIYIO CpENy.
3ammra TBOPYeCKHX
pador |
HCCJIe0BATENbCKUX
NMPOEKTOB.

NTOI'O 1024
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