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Pa6ouasi nporpamMmma nmo yueOHOMY npeaMeTy « XUMMD)
npeaMeTHoi oosactu «EcTeCTBeHHOHAYYHAS».
Cpoku ocBoeHus1 nporpamMmmbi: 8-9 kiaccol
Ha yueOnbIii npeamet «Xumus» B 8-9 kiaccax orpoaurcs 136 yacos.
N3 nux: 8-9 kiacewl - 1o 68 yacos (2 yaca B Hexenio, 34 yueOHbIe HedeIH).

COJEPXKXAHUE YYEBHOI'O ITPEJIMETA
«XUMUS» 8 KIIACC

HepBOHa‘IaJILH])Ie XUMHYCCKHC NIOHATHUA

[Ipenmer xumuu. Ponp Xxumuu B ku3HHM 4YenoBeka. Tena u BemectBa. duznueckue
CBOICTBA BEILECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHATHE 0 METONaxX MO3HAHMS B XMMHHU.
Xumus B cucteme HayK. YucTteie BemecTBa 1 cMecH. CriocoObl pa3aeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3J1€MEHTbl. CHMBOJBI XUMUYECKUX DJIEMEHTOB.
[TpocThie U ciloKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE. Xumuueckas Gopmyia.
BaneHTHOCTP aTOMOB XMMMUYECKHX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEILECTB.
OtHocutenbHast aToMHas Macca. OTHOcUTENbHas MOJEKyJsipHas Macca. MaccoBas [0Jis
XUMHUYECKOI0 MJIEMEHTA B COCIMHEHUH. B3aMOCBA3b KOJIMYECTBA, MAaCChl U YHUCJIA CTPYKTYPHBIX
euHuUI] BemecTBa. Pacdersl mo GpopMysiaM XUMHUECKUX COSTUHEHUH.

Ousnyeckue M XUMHUYECKUE SIBICHUSA. XUMHUYECKas peaklus U €€ NPU3HAKU. 3aKOH

COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kinaccudukanys XUMUYECKUX peakiuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).
XHMHYECKHIl IKCIePUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYIOH, C MpaBHJIaMH padOTHI B
nabopatopun M nOpuéMamu oOpalieHuss ¢ JabopaTOpHBIM O000pYyIOBaHMEM; H3Y4YEHUE U
onucaHue (PU3MYECKUX CBOMCTB 00pa3I[0B HEOPraHUYECKHX BEHIECTB; HAOMIOACHNE (DU3HMUECKIX
(maBiieHHE BOCKa, TassHUE JIbJla, paCTUPAHUE caxapa B CTYIKe, KHIICHUE M KOHJIEHCALUs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHWE MEIHOMN NMPOBOJIOKH, B3aUMOJICHCTBUE MEJa C
KHCJIOTON) SIBICHUH, HAOJIOJEHNE M ONMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKLuil
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pa3ioKeHHE
runpokcuaa meau(ll) npu HarpeBanuu, B3auMmoJieiicTBue xene3a ¢ pactBopoM coiu menu(Il));
U3YyYEHHE CIOCOOOB pa3fiesieHusi cMecell (C MOMOIIbI0 MarHura, GUIbTPOBAHUE, BhIIIApUBAHUE,
JUCTWIIALMS, XpoMaTtorpadusi), MpOBEIEHHE OYMCTKM MOBAPEHHOM CojiM; HaOIoAEeHuE u
ONMCAHUE PEe3YJIbTaTOB IPOBEACHUS OMNbITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHHsS MaccChl;
co3/laHue MojieNiel MOJIeKyI (IIapOCTePHKHEBBIX).

BaHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3zayxa. Kucinopoa — 371€MEHT M IPOCTOE BEILECTBO.
Haxoxnenue kucinopona B npupoze, Gpuznueckue U XMMHUUECKHe CBOMCTBA (peaKklMu TOPEHMUS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOJTY4YEHHs KHUCIOpoJa B JIabOpaTopuu H
npoMelnuieHHOCTH. KpyroBopot kucioposaa B npupoje. O30H — ajuioTponHas MOAU(pUKALUs
kuciopoaa.  TerutoBoi 3¢ (ekT XMMHUECKON peakIy, TEPMOXUMUYECKUE YpaBHEHUs, 3K30- U
OHIOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS. Bomopon — »oamemeHT U mpocroe
BeniecTBo. Haxokaenwe Bomopoaa B MpHpoae, (QU3MYECKHE U XUMHYECKHE CBOWCTBA,
IpUMEHEeHHeE, criocoOb! nosyueHus. Kuciaotst u conu.

KonnuectBo BemectBa. Monb. Monsipaast Macca. 3akoH ABoraapo. Momnsipablil 00bEM
ra3oB. PacuéTsl 10 XMMHUYECKUM YPaBHEHHUSM.

®usnueckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBILICHHBIE pacTBOphl. PacTBopuMoCTh BemiecTB B Boae. MaccoBas 1ois BeEIECTBA B
pacTtBope. XUMHYecKkue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE M B JKU3HU
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yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOAHBIX BOI. Knaccudukanms Heopranmdeckux coenunennii. Oxcuanl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHBIE) W HECOIeo0pa3yromue.
Homenknarypa okcugoB (MexIyHapolIHas U TpuBUaibHas). Du3nueckue U XUMUYECKUE
CBOMCTBa OKCUAOB. [loryueHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBaHuii (MeXAyHapoaHass U TpuBUaibHasA). Duznyeckue U XUMHUYECKUE
cBoiicTBa ocHOBaHMH. [lonyuyeHne ocHOBaHMI. Kucnotsi. Knaccudukanms KHUCJIOT.
Homenxknarypa kucinot (MexX1yHapoaHas U TpuBHaIbHAas). PU3nUecKue U XUMUYECKUE CBOMCTBA
kucioT. P akruBHoctr MetamuioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknatypa conell (MeXIyHapoaHas M TpuBHaibHasi). Dusmueckue u
XHUMHYECKHe cBoMcTBa cotield. [lomyduenue comnen.

I'enernueckas cBA3b MEXKAY KjacCaMM HEOPraHMYECKUX COCTUHEHUI.

XMMHYECKHI IKCHEPUMEHT: KaYeCTBEHHOE OIPEICIICHUE COJAEPKAHMS KUCIOopoAa B
BO3/yX€; OJy4YeHre, COOUpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB KUCIOPO/a; HabIroaeHne
B3aUMOJICVCTBUS BEILIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHHS U IIPEKPAIICHUS TOPEHUs
(mokapa); O3HAaKOMJICHME C OO0pa3laMh OKCHIOB W OIHMCAHHE WX CBOWCTB; IOJYYCHHE,
coOupaHue, pacro3HaBaHHME U H3Y4YCHHE CBOWMCTB BoaOpoAa (TOpeHue); B3aHUMOJCIHCTBHE
Bojiopona ¢ okcumoMm Menu(Il) (BO3MOXKHO HCIIOJIB30BAaHHWE BUICOMATEPHAJIOB); HAOJIOJICHUC
00pa3110B BEIIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BELIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBICHHE PACTBOPOB C ONPEACIEHHOM MAacCOBOM J0JIEH
pPacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOABI C MeTaUIaMH (HATPHUEM M KaJbIHEM)
(BO3MOYKHO MCIIOJIb30BaHME BHUIEOMATEPUAIIOB); ONPEIEIIEHUE PACTBOPOB KUCIIOT U ILEI0YEH C
MOMOIIbI0 HMHJUKATOPOB; HCCIEAOBaHUE OOpa3lOB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB; HAOINIO/ICHHE W3MEHEHHS OKPACKM WHIUKATOPOB B PACTBOpAX KHUCIOT U INEIOYEH;
u3ydyeHue BiaumopeilictBus okcuga Meau(Il) ¢ pacTBopoMm cepHOM KHUCIOTBI, KHCIOT C
METaJUIAMM, PEAaKLUN HEUTpaJM3aluy; I0Jy4YEHUE HEpPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE
OJIHOTO0 MeTajula JIPyTMM K3 pacTBOpa COJM; PEIICHHE SKCHEPUMEHTAIbHBIX 3aJad 0 TeMe
«Baxnenmue Ki1accel HEOPraHMYECKUX COCIUHEHUI.

Iepuonuyeckuii 3akon u Ilepuoanueckasi cucrema xummuuyeckux iemenron JI. U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBbie MOMBITKA KIAaCCU(UKAIMM XUMHUUYECKHX D3JIeMEHTOB. [loHsTHe O Tpymnmax
CXOJHBIX JIEMEHTOB (IIENOYHBIE U HIETIOYHO3EMEIbHBIE METAIJIbI, TaJOTE€HbI, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

[lepmonnueckuit  3akoH. Ilepuogmyeckas  cuctemMa  XMMHYECKHUX  BJIEMEHTOB
. . MenneneeBa. KopoTkonepuoanas u JuinHHONepuoiHas popmel [leproanueckoit cucremMsl
xumuueckux oneMmeHToB . M. MenneneeBa. Ilepuomgel u rpynmbl. PU3MYECKUH CMBICTT
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocraB aromHbIX spaep. HM3oromel. Onektponsl. CrpoeHune
AIIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XUMUYECKUX IeMEHTOB [lepuonnyeckoil cuctemsl
. 1. MenneneeBa. XapaKTepUCTUKAa XHWMHUYECKOIO JJIEMEHTAa IO €ro IOJIOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena. 3aKOHOMEPHOCTH  HM3MEHEHMsI  pajauyca
ATOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETANIMYECKUX CBOWMCTB IO Tpymmam U
nepuogaMm. 3HaueHue llepuonnueckoro 3akoHa u Ilepuonnyeckoil CHUCTEMBI XUMHUYECKHUX
JJIEMEHTOB I pa3BUTUA Hayku W npakTuku. JI. 1. MenneneeB — y4y€HBIM U IpaXkJaHMH.

Xumu4deckasi  CBSI3b. KoBanentnas  (momsipHas W HENOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBA3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENIN. XUMHUYECKUU  IKCIIEPUMEHT:
U3y4eHHe o0pa3lioB BEIECTB METAUIOB U HEMETAJIOB; B3aUMOJICHCTBUE TMAPOKCHAA IIUHKA C
pacTBOpaMHM KHUCJIOT M IIEJI04ei; MPOBEIECHUE OIBITOB, WIIOCTPUPYIOMIUX PUMEPHI
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OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peaKIuid (TOPEHHE, PEaKlUu Pa3jIOKECHUS, COCAMHCHHS).

MesknpeamMeTHble CBSI3H

Peanm3arust MeXIIpeIMETHBIX CBSI3€H MPU M3YYCHUH XMMHH B 8 KJ1acce OCYIIECTBISICTCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IOHATUH, TaK W TOHATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmre ecTecTBEHHO-HAYYHBIC TOHSATHS: HAy4HBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKaIMs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHUE, MOJICITb, SIBIICHUE.

dwu3uka: wmarepus, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUW 3apsj, BEUIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

Il'eorpadus: armocdepa, rtuapochepa, MHHEpadbl, TOPHBIC TOPOJBI, IOJIEC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeECKasi peaKuust

Ilepnonnueckuit  3akoH. Ilepuogmdeckas  cuctemMa  XMMHMYECKUX  JJIEMEHTOB
J. . MenneneeBa. CtpoeHne aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajus, KaJdbLUsl U UX COEAUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUIbl XUMHUYECKOM CBA3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMMHUYECKOHN
CBSI3U.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEIECTB (MEXIyHapOaHAas U TPUBUAJIbHAS).
XHWMHYECKUE CBOWMCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX
COEIMHEHUH, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XMMHYECKUX peakIiuii Mo pa3IMYHBIM MpU3HAKaM (TI0 YUCITy U COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(deKTy, M0 H3MEHEHHUIO CTeleHel
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTalu3aropa). JK30- U
DHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE ypaBHEHMs. [[oHATHE O CKOPOCTH XMMHYECKON
peakuuu.

[Tonatne 006 o0OpaTUMBIX U HEOOPATUMBIX XHMHUYECKMX peakuusx. [lonsrtue o
TOMOTE€HHBIX M T€TEepOreHHbIX peakiusax. [lonstue o karanusze. [loHsTHE O XUMHYECKOM
paBHOBecHH. DakTOpbl, BIUAIOIIME HAa CKOPOCTh XHMHUYECKOM PpEaKIMM U IOJIOKEHHE
XUMHYECKOIO PAaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OanlaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopus 3MEKTPOIUTHUECKON IUCCOLMALNU. DIEKTPOIUTH U HEINEKTPonUThl. KaTnoHsl,
QHUOHBI. MexaHu3M JHCCOLMAllMM BEUIECTB C pPa3jMYHBIMM BHAAMH XUMHYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiiuy MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakil HOHHOTO OOMEeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
OpeCTaBIeHU 00 SJIEKTPONUTHUECKOW nuccoruanuu. KadecTBeHHBbIE pPEaKlIMU Ha HOHBI.
[TonsiTHE O THIPONHN3E CONEN.

XMMHYECKHIl JKCINEPUMEHT: O3HAaKOMJIEHHE C MOJEISAMHM KPUCTAIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIECTB — METaUIOB M HeMeTaioB (rpadura U aamasza), CIO0KHBIX BEIECTB
(x7opuza HaTpUs); UCCIENIOBaHME 3aBHCUMOCTH CKOPOCTHM XHMHYECKOH peakiuuu OT
BO3/ICHCTBUS pa3IMUHbIX (PAKTOPOB; MCCIEIOBAHHE AJIEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, IieJoued U coseld  (BO3MOXKHO — HCIIOJIb30BAHUE
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BUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WIUIFOCTPUPYIOLIUX MPU3HAKH MPOTEKaHUS pEeaKLui
HOHHOTO oOMeHa (oOpa3oBaHHME OcaaKa, BBIICICHHWE Trasza, OO0pa30BaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (rOpeHue, peakuuu
pa3IOKEHUs,, COEIMHEHMs); PpAacClO3HABaHUE HEOPraHWYECKMX BEIIECTB C  I[TOMOUIbIO
KaueCTBEHHBIX PEaKLUi Ha MOHBI; pEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHHUS

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crenieHu okuciaeHus. CTpoeHue M (U3NYECKUe CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHE CBOMWCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHU3M ueloBeka. BaykHelme Xiaopuabl
U UX HAXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS.

Crpoenne W (u3MYECKHE CBOWCTBA TPOCTHIX BEIIECTB — KHUCIOPOAAa W  CEpBL
AnnotponHsle MOAU(PUKALIMN KUCIOPOa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOaOpO,
CTpoeHue, GU3NIECKUe U XUMHUYECKHE CBOMCTBAa. OKCUIBI CEPhl KaK MPEICTABUTEIN KUCIOTHBIX
okcusioB. CepHast KucioTa, (pU3MYECKHe M XMMUYECKHUe CBOICTBa (0OLIMe Kak NpeicTaBUTeNs
KJ1acca KUCJIOT U cienuduueckue). XMMUUECKUE peaklnu, JIeKaIIUe B OCHOBE POMBILIUIEHHOTO
croco0a mnosryyeHust cepHoil kucnoTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cyibdar-woH. HaxoxaeHwe cepbl M €€ COCIMHEHUH B NPUPOJE. XUMHUYIESCKOE
3arps3HEHUE OKpYXKarollled Cpeibl COEAUHEHUSMH cepbl (KUCJIOTHbBIE NOKIH, 3arps3HeHue
BO3J1yXa U BOJOEMOB), CITIOCOOBI €ro MPEA0TBPAIIICHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHHUSI.

A30T, pacupocTpaHeHue B NpHupojie, pusnyeckre u Xxumuueckue coiicrsa. Kpyrosopor
a3oTa B TMpHUpone. AMMHAK, €ro (QHU3MUECKHe W XWUMHYECKHE CBOWCTBA, IOJIyUYCHHE U
npuMeHeHue. Coiau aMMOHUS, HMX (HU3MYECKHE U XHMMUYECKME CBOWCTBA, HPUMEHEHHE.
KauecTBeHHast peakuys Ha MOHbI aMMOHUS. A30THas KHCIOTa, €€ IMolydeHue, pu3nyecKue u
XUMHUYECKHe CBOHCTBa (00IIME Kak HpEeJCTaBUTENs Kilacca KHUCIOT U crenupuyeckue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YAOOPEHUH.
XVWMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCIMHEHUSMHU a30Ta (KUCIOTHBIE IOXKIM,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

docdop, amnorponHsle Moaudukanuu pochopa, puznuecKue U XMMUYECKHE CBOMCTBA.
Oxcun pocdopa(V) u pochopnast kuciora, Gpusnueckue 1 XMUMUUECKHUE CBOMCTBA, MOJyUYEHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX yI00pEHU.

OObmiass xapaxktepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTpPOEHUs aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

VYrnepos, amioTpomnHble MOAU(PUKALWU, PAaCHpPOCTpPAaHEHUE B MpPHUPOJE, (PU3NYECKHE U
XUMHYecKHe cBoiicTBa. AncopOuusi. Kpyrosopot yriaepona B mpupoje. OKcuabl yriepoja, ux
¢usznueckue M XHUMUYECKHE CBOICTBa, JEWCTBUE HA JKUBBbIE OpPraHU3MBbI, IOJyYCHHE
U IPUMEHEHUe. DKOJOTMYecKue MpoOsIeMbl, CBs3aHHbBIE ¢ okcujaoM yriaepona(lV); rumoresa
[J100aJbHOTO MOTEIUIEHUsT KJIMMaTa; MapHUKOBBIA 3Q¢eKT. YroibHas KHUCIOTa U €€ COJH, UX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MOJy4YeHHE U MpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHaT-uoHbI. Mcronb3oBaHue KapOOHAaTOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHSI 00 OPraHUYECKHX BEIIECTBAaX KaK O COEAMHEHHUSAX yriepoja
(MeTaH, 3TaH, OSTWIEH, ALETUJICH, 3TaHOJ, TJHUIEPUH, YKCyCHas Kuciora). Mx cocraB u
xumuueckoe cTtpoeHue. [loHsTHE O OMOJOTMYECKM BaKHBIX BEILECTBAX: JXKHpax, Oenkax,
yII€BOJAaX — W HMX pOJIM B JKU3HM 4YeJOBEKa. MarepualbHOE E€AWHCTBO OpPraHMUYECKUX H
HEOPraHUYECKUX COEAMHEHUH.



Kpemuuii, ero ¢Qusmveckne W XHMHUYECKHE CBOWCTBA, MOJNyYECHHE M TMPUMEHECHHE.
Coenunenuss kpemHHss B mpupoxae. OOmme mnpencraBieHus o0 okcuae kpemausa(IV) u
KpeMHUEBOW Kuciore. CHUIMKATBI, X WCIOJIL30BAaHUE B OBITY, MEIUIIUHE, MPOMBIIUICHHOCTH.
BaxHeiime cTpouTeNbHBIE MaTepHAIbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, »KeIe300€TOH.
[IpoGnembl 6€301MacCHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPHAIOB B IIOBCEIHEBHOM KU3HMU.

XMMHYECKHIT IKCIEPUMEHT: M3yuyeHHe 0Opa3IlOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB
COJISHOM KHUCJIOTBI; IMPOBEJICHUE KAYCCTBCHHBIX pEaKIUi Ha XJIOPUA-HOHBI U HAONIO/ICHUE
MPU3HAKOB MX IPOTEKAHUS, ONBITHI, OTpaxkaroume (U3NYECKHEe M XUMHYECKHE CBOWMCTBA
rajJjioreHOB U UX COEAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPUAIOB); O3HAKOMJICHHUE C
obOpasnamMu XJOpuI0B (TaJIOTEHHUIOB); O3HAKOMJIEHHE C OOpa3llaMH cephl U €€ COCIUHCHHSIMU
(BO3MOXKHO HCIOJB30BAaHUE BHIEOMATEPHANIOB); HAOJIOJICHUE Mpollecca OOYIIIMBaHUS caxapa
MOJl JCHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI; H3YyYECHHE XHMHUYECKHX CBOMCTB
pa30aBIICHHON CEpHOW KHUCIIOTHI, MPOBEICHHUE KAYECTBEHHOW pEakIuu Ha cynb(ar-uoH u
HaOJIOZICHUE TIpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHWE ¢ (PU3MYECKMMH CBOWCTBAMH a30Ta,
dochopa m uX coeauHEHWH (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHUAIOB), OOpa3aMu
a30THBIX M (OChHOPHBIX YIOOPECHMI; TOJyYCHHE, COOMpaHUE, PACMO3HABaHHE W H3y4YeHUE
CBOMCTB aMMHaka; MPOBEJICHUE KAYeCTBEHHBIX pPEaKIMi HAa WOH aMMOHUA U Qocdar-uoH u
M3Yy4YEHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI
C MeZIbI0 (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB); U3yUEHUE MOJIETIEH KPUCTATUIMUYECKUX
pemérok anmasa, rpadura, Qymiepena; o3HaKOMIIEHHE C MPOIIECCOM afCOPOIMH PaCTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VyIIEM W YCTPOWCTBOM MPOTHUBOras3a; IOJIydeHue, coOupaHue,
pacno3HaBaHUE U W3yUYEHUE CBOWCTB YITIEKUCIIOr0 ra3a; MPOBEICHNE KaUeCTBEHHBIX pEeaKIuil Ha
KapOoOHAT- W CWIMKAT-HOHBI W M3YYCHHE TMPU3HAKOB KX MPOTCKAHHS, O3HAKOMIICHUE C
MPOAYKUHUEH CUIMKATHOW IMPOMBIIIJIEHHOCTH; PELIEHUE SKCIEPUMEHTANIbHBIX 337a4 [0 TeMe
«Baxknaennmre HeMeTaIbl ¥ UX COCIMHECHUS.

MeTajibl M BX COEIHMHEHHS

OO0mrast xapakTepucTUKa XHMHYECKHX JJIEMEHTOB — META/VIOB Ha OCHOBAaHUU WX
nosnoxxeHus B [lepuoandeckoit cucreMe xuMuueckux seMeHToB . V1. MenpeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
pemérka. DJIEKTPOXUMHUYECKUN Pl HanpsKeHUM MeTauioB. PU3MYECKHEe U XUMHUYECKHUE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounble MeTaJIbl: MOJ0KeHUE B llepronnueckoil cucTeMe XUMHUYECKUX 3JEMEHTOB
. . MenpeneeBa; cTpoeHUE UX aTOMOB; HaX0XJI€HHE B Ipupozae. PU3NUecKue U XMMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIOB M UX COCAUHEHUH.

[llemoyHO3EMENBHBIE METAUIBl MarHuii W KaJbLUU: NOJIOKEeHHE B llepuognueckoi
cucreme xumumueckux snemeHToB JI. M. MenneneeBa; CTpO€HME MX aTOMOB; HaxOXKICHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHEHUs
KaJbpus (OKCU, TUAPOKCU, cosin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtos [I. .
MenneneeBa; cTpoeHHE aToMa; HaXOXJAeHUE B mpupojie. Puznueckue U XMMHUYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B llepmogmyeckoid cUCTEME  XHUMHUYECKUX  AJIEMEHTOB
. W. MenaeneeBa; CTpOEHUE aTOMa; HAXOXJACHHE B Mpupoje. Puznueckrue U XUMUUYECKUE
cBoicTBa xene3a. Okcuasl, Tuapokcu sl U conu xenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa
Y TIOJIy4YEeHHUE.

XUMHYECKHIl IKCIMEPUMEHT: O3HAKOMJICHHE C O0pa3llaMd METaJJIOB M CIUIaBOB, WX
(GU3MYECKUMU  CBOMCTBAMH; H3Y4YCHHE pE3yJbTaTOB KOPPO3UH METAIJIOB  (BO3MOXKHO
WCIIOJIb30BAaHNE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJbIIUS U HATPUS
C BOAOH (BO3MOXHO MCIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HCCIEAOBAHUE CBOMCTB KECTKOM
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BOJIBI; TIpOIIECCa TOPEHUS Kejle3a B KUCIOPoJie (BOZMOXKHO MCTIOIh30BAHUE BHICOMATEPHUAIIOB);
NPU3HAKOB POTEKAHUS KaYeCTBEHHBIX PEAKIMiA HA MOHBI (MarHus, KaJbIHs, aTFOMHHUS, [IMHKA,
xene3a(ll) u sxenesa(Ill), memu(Il)); HaOmOnEeHWME M OMHMCAHWE TPOIECCOB OKPAITUBAHUS
IUIAMEHH MOHAMH HATPHs, Kajlus M Kaublus (BO3MOXHO HCIIOJIB30BaHUE BUICOMATEPUAIIOB);
uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHUAA IMHKA; PEIICHUE
AKCIEPUMEHTAJIBHBIX 33714 10 TeMe «BakHEeHIe MeTaluIbl U UX COCTUHCHUSD.

XuMHA U OKpPY:Kaomas cpena

BemectBa u marepwanabl B IOBCETHEBHOM JKHU3HU 4YellOBeKa. XWMHS M 30POBbE.
Be3omacHoe wcCmonbp30BaHUE BEIISCTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momorns mpu
XUMHYECKMX OXKOTaX | OTpaBlICHUsIX. Hoevle mamepuanvt u  mexuHonocuu. (OcHOGbL
9KON02UHECKOU epamomuocmuy. XUMHUYECKOE 3arpsi3HEHUE OKpYKalomeh cpeapl (mpeaenbHas
nomyctumasi koHueHtparus BemiectB — I[1JIK). Ponb Xumum B pemieHHH HSKOJIOTHYECKUX
pooJIeM.

Ilpupoounsie ucmounuxu yene6000p0o0os8 (yeoib, npupoomslii 2a3, Heghmnv), NPOOYKMbl UX
nepepabomku, ux poib 8 OblMy U NPOMbIULIEHHOCT.

XUMHUECKUH OKCIEPUMEHT: U3ydeHHe OOpa3loB MarepuaioB (CTEKJIO, CIUIaBbI
METAJIJIOB, TTOJIMMEPHBIC MAaTCPHUAIIBI).

MexnpeaMeTHbie CBSI3H

Peanm3arust Mex MpeMETHBIX CBSI3eH NP M3yYSHUU XUMHUHU B 9 KIIACCE OCYIIECTRISICTCS
4yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHH, TaK ¥ IOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OTACIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmre ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAyYHbIA (aKT, THIOTE3a, 3aKOH, TEeOopus,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAONIONECHUE,  OIKCIICPHMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3D (eKT, TEXHOIOTHS, MaTepHaJIbI.

dwusuka: Marepus, aToM, OJJIGKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIII,
pPallMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYCCKHA 3apsill, MPOBOJHHUKH, TOJIYIPOBOIHUKH,
TUDIICKTPUKH, (POTOIIEMEHT, BEIIESCTBO, TENO, 00BEM, arperaTHOE COCTOSIHHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYCCKHE BEIUYHHBI,
SIMHHMIIB I3MEPECHHS, KOCMHYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, neixanue, 6mocdepa, IKOCHCTEMA, MHUHEPAIbHBIC yIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHBIC BEIECTRA. I'eorpadus: atMocdepa,
ruapocdepa, MUHEpAbI, TOPHBIE TOPObI, MOJIE3HbIE UCKOMAaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA YYEBHOI'O ITPEAMETA «XUMMWS»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHHS MPOrPAMMbI OCHOBHOIO OOLIEr0 00pa3oBaHMs
JOCTUTAIOTCS B X0JIe O0Y4YEHHUsI XMMHUHU B €IMHCTBE C YU€OHON M BOCIUTATEIHHOMN JEATEIbHOCTH
B COOTBETCTBMM C TPAAMLMOHHBIMH DPOCCHUICKMMHU COLUUOKYIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpPaBUIAMHU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHHUS, CAMOPA3BUTUS W COLHMAIN3ALNUU OOYJarOIIUXCS.
JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAOLIMXCSl PYKOBOACTBOBAThCS CUCTEMOM
IIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIIbITA ACSITEIBHOCTA HA €€ OCHOBE WU B
IIPOLIECCE PeAIM3alid OCHOBHBIX HAIIPaBJICHUN BOCIMTATEIIBHOU JEATEIBbHOCTH, B TOM YHCIIE B
YacTH:

I'paiknaHCcKOro BOCIMTAHUSA:

TOTOBHOCTD K BBIINOJIHEHUIO 00513aHHOCTEH I'pakJaHUHA U peaiu3aliy ero npas, yBa)KeHUE
paB, CBOOO] ¥ 3aKOHHBIX HHTEPECOB JAPYIUX JIIOJCH;

aKTUBHOE YyYacTHME€ B JKU3HM CEMbM, 0Opa30BaTEIIbHOM OpraHU3alud, MECTHOTO
coo011ecTBa, pOJJHOI0 Kpas, CTPaHsbl;

HenpusiTHe JTH00bIX (POPM dKCTpEMU3Ma, TUCKPUMUHALUY;

ITIOHUMAaHHUE POJIN PA3JIUYHBIX COLMAIBHBIX MHCTUTYTOB B )KU3HH YEJIOBEKA;

IpeJcTaBIeHHe 00 OCHOBHBIX IIpaBax, CBOOOJaxX M OOS3aHHOCTAX TIpaKAaHUHA,
COLIMAIBHBIX HOpPMAax M MPABWIAX MEKIUYHOCTHBIX OTHOLIEHUH B MOJUKYJIBTYPHOM U
MHOTI'OKOH(ECCHOHAIBHOM OOIIECTBE;

IPEJCTaBICHHUE O CrIoco0ax MPOTUBOACHCTBUS KOPPYIILIHH;

FOTOBHOCTh K pa3HOOOpa3HOM, KOHCTPYKTUBHOM COBMECTHOH J€ATEIbHOCTU IPU
BBITNIOJTHEHUH UCCIIEJOBAHUM U NPOEKTOB, CTPEMJICHUE K B3aMMOIIOHMMAHHIO U B3aHMOIIOMOILIH,
AKTMBHOE Y4aCTHE B IIKOJIBHOM CaMOYIIPABJICHUY;

TFOTOBHOCTh K yYacCTHIO B 'YMaHUTapHON JESATEIHOCTH (BOJIOHTEPCTBO, IOMOIIb JIFOJIAM,
HYX/IaI0LIUMCs B Hel);

MIPEACTABICHUS O COLMAJIBHBIX HOPMAax M IMPABWIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHUKAaTUBHONW KOMIETEHTHOCTH, Y4€OHO —MCCIlIeI0BAaTENbCKOM, TBOPUECKON U
JpYTruX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM NEATENHOCTH MpU
BBIMIOJTHEHUH Y4E€OHBIX MPOEKTOB, BBIMOJIHEHWH XUMHUYECKUX SKCIIEPUMEHTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOILIM B MIpOIECCe 3TOM y4eOHOH AeATeNIbHOCTH, TOTOBHOCTh
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKHM CBOMX TOBAapUUICH C NO3ULUN HPABCTBEHHBIX M
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHs MMOCIEACTBUM IOCTYIIKOB;

IIaTproTHYECKOro BOCIIMTAHUSA:

OCO3HaHUE POCCHMCKOW  TIpaXJTaHCKOM  WJAEHTUYHOCTH B  IOJMKYJIBTYPHOM H
MHOT'OKOH(ECCHOHAJIBHOM OOILECTBE, MNpOSBIEHUE HHTEpeca K MO3HAHUIO POJHOTO S3BIKA,
ucTopuH, KyiapTypbl Poccuiickonn denepannu, cBoero kpas, Haponos Poccnn;

LIECHHOCTHOE OTHOIIEHHE K JOCTHKEHUAM cBoed Ponmubl - Poccum, kK Hayke, UCKYCCTBY,
CHOPTY, TEXHOJIOTUSAM, O0EBBIM MOJBUTAaM M TPYAOBBIM JOCTHKEHHUSIM HapO/a;

YBa)K€HHE K cMMBOJIaM Poccnn, rocyjapCTBEHHBIM MPa3IHUKAM, HCTOPUYECKOMY U
MIPUPOJHOMY HACIEANIO U TAMATHUKAM, TPAIULHAAM Pa3HbIX HAPOJIOB, IPOKUBAIOIINX B POJTHON
CTpaHe;

OTHOIIEHNE K XUMHAN  KaK K BXHOM COCTaBIAIOIIEHN KYJIbTYpPbI, TOPAOCTH 3a BKJIAJ]
POCCUMCKUX U COBETCKUX YYEHBIX B Pa3BUTHE MUPOBOM XHUMHUUECKOU HAYKH;

8



TOTOBHOCTh K KOHCTPYKTHBHOﬁ COBMECTHOM ACATCIIBHOCTH  IIPpU  BBIIIOJITHCHHUHU
I/ICCJ'IC,I[OBaHI/Iﬁ H IIPOCKTOB, CTPEMIICHUC K B3AUMOIIOHMMAHUIO U B3aUMOIIOMOIIH;

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUEH O MEepeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTpOWCTBE
MHpa 1 0011ecTBa.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIUTAHUA:
OopueHTaluusa Ha MOPAJIbHBIC ICHHOCTHU U HOPMBI B CUTyallsIX HPAaBCTBCHHOI'O BbI60pa;

TOTOBHOCTb OLHCHHBATHL CBOC IMOBEACHHUE M INOCTYIIKH, IMOBEACHNUE U IIOCTYIIKH APYIUX J'IIOI[Cﬁ C
IMO3UIMK HPAaBCTBCHHBIX U ITPABOBBIX HOPM, C YUCTOM OCO3HAHUMA HOCJ'IG,Z[CTBI/Iﬁ IMOCTYIIKOB;

AKTUBHOE HEMPHUATHE ACOLMAIBHBIX TOCTYIKOB, CBOOOJAa W OTBETCTBEHHOCTh JIMYHOCTH B
YCIIOBHAX MHIMBUIYAJIHHOTO M OOIIECTBEHHOTO IPOCTPAHCTBA;

TOTOBHOCTb OLICHUBATH IMOBCACHHUC U TIIOCTYIKHW C IMO3ULUHW HPABCTBECHHBIX HOPM W HOPM
9KOJIOTHYECKOH KYJIbTYPBHI.

ICTEeTHYECKOI0 BOCIIUTAHUS

BOCIPUMMYHMBOCTh K pa3HbIM BHUJAM MCKYCCTBA, TPAJAMLUSIM U TBOPYECTBY CBOEr0 M
JPYTHX Hapo0B, IOHMMAaHWE dMOLMOHAIBHOTO BO3JEHCTBUS UCKYCCTBA; OCO3HAHUE BAKHOCTU
XYJO0’KECTBEHHOU KYJbTYpPBI KaK CPEICTBAa KOMMYHHUKALMU 1 CAMOBBIPAKCHMUSI,;

[IOHMMAaHUE LEHHOCTU OTEYECTBEHHOIO U MHPOBOIO HCKYCCTBA, POJIM AITHUYECKHUX
KYJIBTYPHBIX TPaJULUN U HAPOIHOTO TBOPYECTBA;

CTPEMJIEHHE K CAaMOBBIPAKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA;

MTOHMMAaHHE POJIU XUMUHU B POPMUPOBAHNN ICTETUYECKON KYIbTYPhI TMUHOCTH.

Pu3n4ecKOro BOCNHUTAHUSA, (OPMUPOBAHUS KyJIbTYpbl 370pPOBbS M SMOILMOHAIBHOTO
Onaromnosyuus:

OCO3HaHHUE LICHHOCTH JKU3HY;

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO U YCTAaHOBKA Ha 3/I0pOBBII 00pa3 *KU3HU
(3m0poBo€ nuTaHue, coOI0JeHINEe TUTHEHNYECKUX MPaBUil, cOalaHCUPOBAHHBIN PEXXUM 3aHATUN
U OT/IbIXA, peryisipHas (pu3ndeckas akTUBHOCTD);

OCO3HaHUE TIOCIEJICTBUN U HENPUSATHE BPEAHBIX NPUBBIYEK (YNOTpeOIEHHE AaJIKOIroJs,
HapKOTHKOB, KypEeHHE) 1 UHBIX (hopM Bpeaa /it pU3NYECKOro U ICUXUYECKOTO 3/10pOBbS;

coOto/IeHre MpaBuil 0€30MACHOCTH, B TOM 4YMCJE€ HAaBBIKOB O€3011aCHOTrO IOBEIEHUS B
UHTEPHET-CPEIE;

CMOCOOHOCTh aJalTUPOBATHCS K CTPECCOBBIM CHUTYallMsIM M MEHSIOIUMCS COLMAIbHBIM,
UH(POPMALIMOHHBIM M TIPUPOJHBIM YCIOBHUSAM, B TOM YHUCIIE OCMBICISAS COOCTBEHHBIH ONBIT U
BBICTpanBas JaJIbHEUIINE 1IEIH;

yMEHHUE MPUHUMATh ce0s U JPYTUX, HE OCYXK/Iasi;

YMEHHE OCO3HaBaTh SMOIMOHAJIbHOE COCTOSHUE ce0sl M APYTrux, yMEHHE YIPaBIATh
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHUEM;

c(OPMHPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKoro
JKe MpaBa APYroro 4eaoBeKa;

TpyaoBoro BocnnuraHus:



YCTaHOBKA HAa aKTHMBHOE y4YacTHE B PELIEHUH NPaKTHUECKHUX 3ajad (B paMKax CEMbH,
Opranu3zanuu, ropoja, Kpas) TeXHOJOTHUYECKOW M COIMAIIbHONW HAMpPaBJIICHHOCTH, CIIOCOOHOCTH
MHULMUPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBIIOJIHATH TAKOTO POJIA AEATEIbHOCTS;

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO0 podeccuil u Tpyaa pa3inyHOro poja, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS U3y4aeMoro MPeAMETHOTO 3HAHUS;

OCO3HaHME BAXHOCTU OOYy4YeHHS HA TMPOTSHKEHUH BCEW IKM3HM I YCHEIIHOU
npoecCHOHANBHOM NeSTeIbHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHUMN IS 3TOTO;

TOTOBHOCTb 3IalITUPOBATHCS B IPOPECCHOHATBHOM cpe/ie;

YBa)KE€HUE K TPYAY U pe3yJbTaTaM TPYIOBOH AESATEIbHOCTH;

OCO3HAaHHBIM BBIOOP M TMOCTPOEHUE HWHAUBUAYAIbHON TPAaeKTOPHUH OOpa3oBaHUs U

YKU3HEHHBIX TUTAHOB C YYE€TOM JINYHBIX M OOIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH;

AKTHUBHOE y4aCTHE B PEIICHUH MPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, IIKOJIbI, TOPOAA, POTHOTO
Kpasi) XMUMHYECKON HampaBlIEHHOCTH, HHTEpPEeC K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccui,
CBSI3aHHBIX C XUMHEH;

MHTEpPEC K MPAKTUYECKOMY U3YUYECHUIO MPOECCHil U Tpya pa3iuyHOro poja, YBaXKEHHUE K TPYILY
U pe3yibTaTaM TPYIOBOM NEATETbHOCTH, B TOM YHWCJE HAa OCHOBE NMPUMEHEHHS MPEAMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHUsl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, YyCHemHol mnpodecCHOHANbHON MAeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie.

IKOJOrH4eCcKOoro BOCIUTAHMSA:

OpUEHTALIMSI HA TPUMEHEHNE 3HAaHUM U3 COLMAIbHBIX U €CTECTBEHHBIX HAYK JUJISl pELEHUs
3a/71a4 B O0JACTH OKPYXKAIOIIEW Cpelbl, IIAHUPOBAHUS TOCTYIKOB U OLEHKH UX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEN CPELIBI;

MOBBIIICHUE YPOBHS HKOJOTMUYECKOH KYJIbTYPbl, OCO3HAHHME TJO0ANIBbHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelIeHuUs;

AKTUBHOE HENPUATHE JIEHCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOIIEH Cpee;

OCO3HAaHHE CBOEH pONM Kak TpaXJaHWHA W TOTPEeOUTENs B YCIOBUSAX B3aMMOCBS3U
MPUPOAHON, TEXHOJOTHYECKON U COIMAIIBHOM CpeI;

TOTOBHOCTB K YYaCTHIO B MPAKTHUECKOU JI€ATEIbHOCTH KOJIOTMYECKO HANpPaBIE€HHOCTH;

HKOJIOTMYECKU 1eIecCO000pa3sHOe OTHOUIEHHE K MPUPOJE KaK MCTOYHHUKY JKU3HMU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro M 0€30MacHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOTrO MOBEACHUS MU paboTe C BEleCTBAMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TMPHUMEHSATh 3HAHUS, MOJy4daeMmble NPU HM3YYEHUH XUMHUH, JJIs pEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH PUPOJIHON CPENOH, ISl TIOBBIIEHUS YPOBHS JKOJIOTUYECKOU
KYJIBTYpPbI, OCO3HaHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed WX peleHus
MIOCPEICTBOM METOJOB XUMUH, DKOJIOTUYECKOIO MBIIUICHHs, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLIMAJILHON IIPAKTHUKE.

HeHHOCTI/I HAYIHOI'0 MO3HAHHUSA:
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OpUEHTAlMsI B JEATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX MpeICTaBIeHHUH 00
OCHOBHBIX 3aKOHOMEpPHOCTAX pa3BUTHsI 4YeJIOBEKa, MPUPOJbl U OOIECTBA, B3aUMOCBSI3AX
YeJoBeKa C MPUPOJIHON U COUUAIBHOM CPEIoN;

OBJIaJICHHE SA3BIKOBOM U YNTATENIbCKON KYJIbTYpOil KaKk CPEeJICTBOM IO3HAHUS MUDA;

OBJIAACHUC OCHOBHBIMHM HAaBBIKAMH I/ICCJIeI[OBaTCJIBCKOﬁ ACATCIIBHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OIbITa, HAOMIOACHUN, TMOCTYIKOB M CTPEMJICHHE COBEpIICHCTBOBATH MyTH
JOCTHKEHUS] MHIMBUYaJIbHOTO U KOJUIEKTUBHOTO OJIaronoyyus.

OpHUCHTAllMd Ha HNPUMCHCHHUC XHMHUUCCKHX 3HAHUU npu pCuiCHUH 3aJja4 B O6JIaCTI/I
OKPYXKaroIlel Cpeibl;

OCO3HAHHE HKOJIOTUYECKUX MPOOJIEeM U MyTel UX pelIeHus;

TOTOBHOCTB K YYaCTHIO B MMPAKTHYECKOU JI€ATEIbHOCTH YKOJIOTUYECKON HAIPABICHHOCTH;

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BELIECTBE M  XUMHYECKOM  peaklvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIIIOLIME OCHOBY JUIS
MOHMMAHUA  CYHIHOCTH HAyYHOW KapTUHBI MHpa, MPEJCTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AUMOCBSI34X YEJIOBEKA C IMPHUPOAHOU CPENOM, O pOJIH
XHMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUUW IO XUMUH,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0aeMbIX IIPOLIECCOB U SIBICHUM, I1O3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOHl, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

WHTEpPEC K OOYYEHHIO U TO3HAHHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUI0, MMPOCKTHOW M UCCIEIOBATEIBCKOW JCATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

®opMUpOBaHHE KYJbTYPHI 310POBb:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/10pPOBBIO U YCTAaHOBKA Ha 3/I0POBBII 00pa3 *HU3HU
(310poBO€ NuUTaHUE, COONIOICHNE TUTMEHUUYECKUX MPaBWI U HOPM, cOaJaHCUPOBaHHBIN
PEKUM 3aHATUH U OT/bIXA, peTyJsipHas pU3nvecKas akTUBHOCTH);

OCO3HAaHHE MOCIEACTBUM U HENpPHUITHE BPEAHBIX NMPUBBIUEK (YMOTpeOIEHHE aIKOTOJIs,
HapKOTHKOB, KypeHHe) U HHbIX (GopM Bpeaa i (U3NYECKOTO M MCHUXUYECKOTOo
3JI0pPOBBS;

c(OpMUPOBAHHOCTh HaBbIKa peQIEKCUH, YNPaBICHHE COOCTBEHHBIM 3MOLIMOHAIBHBIM
COCTOSIHHEM,;

OCO3HAaHHWE IEHHOCTU JKHU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAHOBKM Ha 370POBBIA 00pa3 *HU3HH, OCO3HAHHUE MOCIEACTBUNA M HENPUATHE BPEIHBIX
NpUBBIYEK  (YIOTpeOJIEHHs  alKOrojis, HAapKOTHKOB, KypeHHs), He00XOINMOCTH
coOroieHHs MpaBMil OE30MacCHOCTU NpU OOpallleHuH ¢ XMMHUYECKMMHU BEIIEeCTBaMU B
OBITY U peaJIbHOM KU3HU;

JInyHOCTHBIE pe3yJabTaThl, oOOecneYNBaKOIIMe AJANTALMI0 o0y4yammerocss K
U3MEHSI0IMMCS YCI0BHUSAM COLUAIBLHONH M MPUPOAHOIi cpe/ibl, BKJIIOYAIOT:

OCBOGHHE OOYYalOIIMMHUCS COLMAIBHOTO OIBITAa, OCHOBHBIX COLMAIBHBIX pOJIEH,
COOTBETCTBYIOLIIMX BEAyLIeH JeATeNbHOCTH BO3pacTa, HOPM U IpaBWJ OOIIECTBEHHOI'O

noBeieHus, (OPM COIMATBLHOM JKU3HU B TPyMMax U COOOIIECTBAX, BKIOUYAs CEMbIO, TPYIIIHI,
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chopMUpOBaHHbBIE 1O MNPOPECCHOHATBHONU AESITEIbHOCTH, a TakKKe B paMKax COLHUAIbHOTO
B3aUMO/JICUCTBUS C JIIOJbMH U3 JPYrod KyJIbTYPHOH CPEIbI;

CIOCOOHOCTh OOy4aromMXCcsi BO B3aWMOJICHCTBMM B YCJIOBHUSAX HEOIPEIEICHHOCTH,
OTKPBITOCTH OTBITY ¥ 3HAHUSIM JIPYTHX;

CIOCOOHOCTH JICWCTBOBATh B YCJOBHSIX HEOMPEICICHHOCTH, IMOBBIIIATH YPOBEHb CBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBbHOCTH, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JI0JIeil, 0CO3HABaTh B COBMECTHOM JEATEIbHOCTU HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU W3
OIIBITA IPYTUX;

HaBBIK BBISIBJICHUS U CBS3bIBaHMs 00pa30B, CIOCOOHOCTh (HOPMHUPOBAHUS HOBBIX 3HAHUH, B
TOM YHCJIE CIOCOOHOCTH (hOPMYJIUPOBATH UIEU, TOHITHS, TUIIOTE3bl 00 OOBEKTaX U SIBICHUSX, B
TOM YHCJIC PpaHEC HE HU3BCCTHBIX, OCO3HABATH I[e(i)I/II_II/ITBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

YMEHHUE paclO3HaBaTh KOHKPETHBIE IIPUMEPHI IIOHATHSA II0 XapaKTEpHBIM IIpU3HAKaM,
BBITIOJIHATE OIICpaliliid B COOTBCTCTBHUU C ONPCACICHUCM U HpOCTQfIH.IHMH CBOICTBaAMU IIOHATHA,
KOHKPETH3UPOBATh MOHATHE MIPUMEPAMU, UCIIOJIb30BATh MOHSATUE U €r0 CBOIMCTBA MPH PELICHUU
3aja4  (Jasiee - ONEpUpPOBaTh IOHATUSAMM), a TaKKe OINEpUpPOBATh TEPMHHAMU U
MPEJICTABICHUSIMUA B 00JIACTH KOHIICTILIUU YCTOMYHUBOTO Pa3BUTHS;

YMEHHE aHAIU3UPOBATH U BBIABIATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U IKOHOMUKH;

YMEHHME OIICHUBaTh CBOM JCHUCTBUS C YYETOM BIIMSHUSA Ha OKPYKAIOLIYIO Cpeny,
JOCTHIKEHUH 1IeTIeil ¥ MPEeoI0JICHHS BBI30BOB, BO3MOKHBIX TNI00ATBHBIX MOCIEICTBUMN;

CMOCOOHOCTh ~ OOY4YalOHIMXCSl  OCO3HAaBaTh  CTPECCOBYID  CHTYallMiO,  OLEHHUBAThH
MPOUCXOAAIINEC UBMCHCHUA U UX ITOCICACTBUAA,

BOCIPUHUMATH CTPECCOBYIO CUTYAIIHUIO KaK BbI30B, TPEOYIOIIHI KOHTPMED;

OIICHUBAThH CUTYAIIMIO CTPECCa, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U JICHCTBHUS;

dbopMynupoBaTh U OLEHUBATh PUCKU M TMOCIEACTBHS, (HOPMHUPOBATH OIMBIT, YMETh
HAXOJUTh MO3UTUBHOE B MPOU3OLIEAIICH CUTYaIUH;

OBITH TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TAPAHTUN ycTIeXa.

METANPEIMETHBIE PE3YJIbTATBI
B cocraBe MeranpenMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAUMMbIE Ul (OPMUPOBAHUS

MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTEe3a, (akKT, cUCTEMA,
Ipo1iecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH M3 ATUX MpeAMETOB (pOpPMUPOBATH MPEACTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IUIAHMPOBAHUIO U OCYLIECTBJICHHIO  Y4eOHOM  JIeSTENBHOCTH.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

bazosvie nocuyeckue oeticmsusi:

* BBIABJIATh M XapaKTePHU30BATh CYIIECTBEHHBIC IMPU3HAKH OHWOJIOTHYECKUX OOBEKTOB
(stBIICHUN);

* YCTaHABIIMBATh CYIICCTBCHHBIH MPU3HAK KIACCH(UKAIMHA OHOJOTHYCCKHX OOBEKTOB
(sSBJNEHUI, TPOIECCOB), OCHOBaHUS HJs O0O0OOIIEHWS ¥ CpaBHEHHs, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a;
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* ¢ y4€TOM MpPENIOKCHHON OMONOTUYECKONW 3a7auyd BBISIBIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUMS B paCCMaTpUBAEMBIX (pakTax M HAOIIOACHUAX; IpeAaraTb KpUTEPUH AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEYUI;

* BBIBIATH JeQUUUTHl HMH(GOPMALMM, JAaHHBIX, HEOOXOIUMBIX JJIS  PELICHMS
IIOCTaBJICHHOM 3aJa4H;

* BBIABISTH IPUYUHHO-CIIEJCTBEHHBIE CBA3M IPU U3y4YCHUM OMOJIOTHUECKUX SIBICHUH U
IIPOLIECCOB; JIeNaTh BBIBOJAbI C MCIOJIb30BAaHUEM JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 10 aHaloruu, (QOpMyJIUpOBaTh THUIOTE3bl O
B3aMMOCBSI3X;

* CaMOCTOATEJIBHO BbIOMPATh CIOCOO peleHuss ydeOHOM Ouonoruyeckon 3aaadyu
(cpaBHMBAaTH HECKOJIBKO BapHUAaHTOB pEIIEHUs, BBHIOMpaTh HanOoJee MOIXOISAIIUN C
y4€TOM CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmeusi:

* HCIOJB30BaTh BONPOCHl KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IIO3HAHUA; °
(bopMyIHpOBaTH BOMPOCH], (PUKCHUPYIOIINE PA3PhIB MEXAY PEATbHBIM U JKEJIaTelbHBIM
COCTOSIHUEM CUTYalH, 00BEKTa, U CAMOCTOSITENbHO YCTAHABIMBATH HICKOMOE U JIaHHOE;

* (opmupoBaTh rUnOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXJCHWH, apryMEHTHpPOBATbH
CBOIO TO3ULIMI0, MHEHHUE;

* MPOBOJIUTH IO CAMOCTOSATENBHO COCTAaBICHHOMY IUIaHYy HAOJIOJCHHE, HECIIOKHBIN
OMOJIOTMYECKUH  HKCIEPUMEHT, HEOOJbIIOE  HCCIEJA0BaHME IO  YCTAHOBJICHMIO
ocoOeHHOCTe  Omoyormueckoro oOwBekTa  (mporecca) U3ydeHHs, TMPHUYUHHO-
CJICZICTBEHHBIX CBS3€H U 3aBUCUMOCTEN OMOJIOTMYECKUX 00BEKTOB MEXy cO00i;

* OLICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(POPMAIUIO, MOIYYEHHYIO B XOJ€
HaAOJIOACHUS U SKCIIEPUMEHTA;

* camocToATeNbHO (opMynupoBarb 00OOIIEHHMS ¥  BBIBOJIBI IO  PE3yJIbTaTam
IPOBEAEHHOIO  HAONIONEHMsSI, SKCIIEPUMEHTa, BIAJAETh HHCTPYMEHTAaMHM OLEHKHU
JOCTOBEPHOCTH MOJTYYCHHBIX BBIBOJIOB M 0000IICHNUH;

* IPOTHO3MPOBATH BO3MOYKHOE JaJIbHEHIee pa3BUTHE OMOJIOIMYECKHX IPOLECCOB U UX
MOCJEACTBUSL B AQHAJOTUYHBIX WJIM CXOAHBIX CHUTyallUsiX, a TaKXe BbIIBUraTh
IPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paboma c ungopmayuen:

* MPUMEHATh PA3JIMYHbIE METOJbI, MHCTPYMEHTHI M 3alpoChl MpU IOUCKE U OTOOpe
Ouooruueckod MH(GOpPMAlMM WIM JaHHBIX U3 HUCTOYHUKOB C YYETOM MPEUI0KEHHON
yueOHOU OMOJIOTHYECKOH 3aa4u;

* BBIOMpATh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH OMOIOTMUECKYIO
MH(OPMAIHIO PA3INYHBIX BUAOB U (pOpM IpeCcTaBICHNUS;

* HAXOJIUTh CXOJHBIEC aPTyMEHTHI (MTOATBEPHKAAIOIINE UIH OIIPOBEPIaIOIINE OJIHY U TY XKe
UJCI0, BEPCHUI0) B PA3JIMYHBIX HHGPOPMALMOHHBIX HCTOYHHKAX; * CaMOCTOSATEIbHO
BBIOMpATh ONTUMAaNbHYIO (OpMYy MpeAcTaBlieHUus HHGOPMALUU U WILIOCTPUPOBAThH
peliaeMble 3a7a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, HWHOW Trpadukod W ux
KOMOMHAIIHSAMH;

* OLIEHUBATh HA/IEKHOCTh OMOJIOTHYECKON MH(POPMALIUU 110 KPUTEPHUSIM, MPEATI0KEHHBIM
YUUTEJIEM WU CPOPMYIHUPOBAHHBIM CAMOCTOSATEIBHO;

* 3a[IOMMHATh M CUCTEMATH3UPOBATh OMOJIOrMYECKYI0 HH(POPMALIUIO.

YHuBepcaibHble KOMMYHUKATHBHbIE 1€ CTBUA

Obwenue:

* BOCIpPUHUMATh U (OPMYIUPOBATH CYXKJIEHHUS, BbIpakaTb 5SMOLUU B IPOLECCE
BBITOJIHEHUS NTPAKTHUECKUX U TAOOPAaTOPHBIX PadoT;

* BbIpakaTh ce0s (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

* pacrmo3HaBaTh HeBepOalbHBIE CPEACTBAa OOIEHUS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, 3HATh M pPAaclO3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTYallud M CMSATr4YaTh
KOH(QJIUKTBI, BECTH NIEPETOBOPHI;
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* IOHUMAaTh HAMEPEHUS IPYTUX, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY U
B KOppEKTHOHU (hopme GOpMyITHPOBATH CBOU BO3PAKCHHUS;

* B XOJI¢ JUAIOTa W/WIM JUCKYCCHHM 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMoi
OMOJIOrNYECKOI TeMbl U BBICKAa3bIBaTh UJEU, HAllEJICHHbIE HA pelleHUEe OMOJIOTHYECcKOil
3aJjauu M MoJiiepKanue OIaroxenaTeaIbHOCTH OOLICHNUS;

* COIIOCTaBJIATH CBOM CYXJAEHHUS C CYXKICHMSIMU JIpYTHX YYacTHUKOB JHajora,
OOHapy>KUBaTh Pa3IMYKE U CXOJICTBO MO3HIINH;

* NyOJMYHO TPEACTaBIATh pE3yJIbTaThl BBIIOJHEHHOIO OMOJIOIMYECKOIO OIbITA
(3KCrIepuMEHTa, UCCIIEI0BaHUS, IPOEKTA);

* CaMOCTOSTEJILHO BbIOMpPATh (GOpMaT BBICTYIUIEHUS C Y4ETOM 3aJad Mpe3eHTalUd U
0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBHM C HUM COCTAaBJIATH YCTHBIC M NMHUCHMEHHBIC
TEKCThI C UCIIOJIB30BaHUEM WJUTFOCTPATUBHBIX MATEPUAIOB.

Cosemecmuas oessmenbHOCMb (COMPYOHUYECMBO):

* IOHUMATh U UCIOJIb30BaTh PEUMYILECTBA KOMAaHIHON U MHANBUYAJIIbHOW pabOThI ITpH
pelIeHNH KOHKPETHOW OMOJOTHYECKOW mpoOiaeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTD
IIPUMEHEHMS IPYIIOBBIX (JOPM B3aUMOJECHCTBUS NPU PELICHUU MOCTABJICHHON y4eOHOMH
3a/1a4y;

* IPUHUMAThH LeJIb COBMECTHOM AEATENbHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS MO €&
JOCTUKEHUIO: PACIIPENENATh POJIM, JOrOBAPUBATHCS, OOCYXAATh MPOLECC U PEe3yibTar
COBMECTHOH paboOThl; yMeTh 0000IaTh MHEHHS HECKOJIbKHX JIIOJIeH, NpOsBIATH
TFOTOBHOCTb PYKOBOJIUTD, BBINOJIHATH IOPYUYEHHUS, TOTUMHATHCS;

* IUTAHUPOBATh OPraHU3ALMI0 COBMECTHOM PabOThI, ONpPENENATh CBOIO POJib (C Y4ETOM
MPEANOYTEHUH M BO3MOXKHOCTEH BCEX YYaCTHMKOB B3aUMOJICHCTBUS), PACIPEAEIATh
3aJjaud  MEXJy WIeHaMH KOMaHJbl, Yy4acTBOBaTb B TPYIMOBBIX (opMax padoThI
(o6cyxaenns, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMbI U UHBIC);

* BBINOJIHATH CBOIO 4acTh paOOThbI, AOCTUraTh KAaueCTBEHHOI'O pe3yjbTara IO CBOEMY
HaIPaBJIEHUIO U KOOPAMHUPOBATH CBOU JAECUCTBUS C APYTUMU YJIEHAMH KOMAaH/Ibl;

* OIICHHMBATh KQ4E€CTBO CBOETO BKJIA/a B OOLIMHA MPOAYKT IO KPUTEPUSIM, CAMOCTOSTENILHO
cOpMYIUPOBaHHBIM yYaCTHUKAMH B3aHMOJCHCTBHS; CPaBHHUBATH PE3YJIbTAaTBl C
UCXO/JHOM 3ajauel M BKJIAJ KaXJOro 4jeHa KOMaHIbl B JOCTH)KEHHE pe3yJbTaToB,
pa3nenarb cepy OTBETCTBEHHOCTH U MPOSIBIISITh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA
repe rpyIniou;

* OBJIANETh CHUCTEMOM YHHUBEPCAIbHBIX KOMMYHHMKATHUBHBIX JEHCTBHM, KOTOpas
obecrieunBaeT  C(OPMHUPOBAHHOCTh  COLMAJBHBIX HABBIKOB U SMOLMOHAIBHOTO
WHTEJUIEKTa 00YyJaroIuxcsl.

YHuBepcaibHbIe peryJasTHBHbIC 1eHCTBHA

Camoopranuzanus:

* BBIABJIATH NMPOOJIEMBI JUUIsl PELICHUS B KU3HEHHBIX M YYEOHBIX CUTYaLUSAX, UCIOJb3YS
OMOJIOrHYECKUE 3HAHUS;

* OPHEHTUPOBATbCA B PA3JIMYHBIX IOAXOJAaX MPHUHATUS pPEleHUH (MHAMBUIYAIBHOE,
MIPUHSATHE PEILIEHUs B TpyIINe, IPUHATHE PELIEHUI rpynnoi);

* CaMOCTOSITEJIFHO COCTABJIATh AJTOPUTM pELIeHMs 3a7ayd (WM ero 4acTh), BHIOMpATh
croco0 pemieHus: y4eOHON OMOJIOTMYECKOM 3a1auu ¢ y4ETOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/ylaraéMble BapUaHThI peIICHUi];

* COCTaBJIATH IUIAH JEUCTBUU (IUIaH peaiu3aldyd HAaMEUYEHHOTO aJiropuTMa pelleHus),
KOPPEKTHPOBATh MPEIOKEHHBIN aITOPUTM C YYETOM MOITYUYEHHUS HOBBIX OMOJIOTHYECKUX
3HaHUU 00 M3y4aeMoM OHMOJIOTHYECKOM OOBEKTE;

* JlenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CamokoHTpOJIBb (peduiexcusi):

* BJIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIeKCUn;

* 1aBaTh a/ICKBaTHYIO OIICHKY CUTYallUH U IpeiaraTh MiaH e€ U3MEHEeHMUS,
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* YYUTHIBATh KOHTEKCT U MPEABUAETH TPYTHOCTHU, KOTOPHIE MOTYT BO3HHKHYTH IPHU
perieHuu y4eOHOM OMOJOTUYECKOW 3aJaud, aJanTUPOBAaTh PEIICHHWE K MEHSIOIIUMCS
00CTOSITEILCTBAM;

* OOBSACHATHh MPUYUHBI JOCTHKCHUSI (HEIOCTUKEHUS) PE3YJIbTATOB JICATEIILHOCTH, JaBaTh
OIICHKY TPUOOPETEHHOMY ONBITY, YMETh HAXOJUTh TO3UTHBHOE B IPOHU3OIIEIIICH
CUTYaIWH;

* BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIILCTB,
W3MEHUBIIUXCS CUTYallMH, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIITUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBUSIM.

OMOUUOHAIbHBLI UHMENIeKI.;

* pa3nuyaTh, HA3bIBATh U YIPABIATH COOCTBEHHBIMU IMOLIUSIMU U IMOIUSMU JAPYTHUX;

* BBISIBJISATH M @aHAIM3WPOBATh PUYMHBI YMOIIHIA;

* CTaBUTH CeOsI HA MECTO JPYTOTo YeJI0BEeKa, IOHUMATh MOTUBEI M HAMEPECHHSI IPYTOro;

* PEryJaupoBaTh CIIOCOO BBIPAKEHHUS SMOITUH.

Ipunamue cebs u opyeux:

* OCO3HAaHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHCHHIO;

* MpU3HABaTh CBOE MPABO Ha OUIMOKY M TAKOE K€ MPaBO JAPYroro;

* OTKPBITOCTH ce0€ U IPYTUM;

* 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CHCTEMON YHUBEPCAIbHBIX YYE€OHBIX PErYJISTHUBHBIX ACUCTBUN, KOTOpas
obecnieunBaeT (GOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3UIUS
JUYHOCTH), ¥ >KU3HEHHBIX HABBIKOB JMYHOCTU (YIpaBIIEHUs COOOM, CaMOTUCIUILINHEI,
yYCTOMYMBOTO MOBEICHUSA).

Hpe)lMeTHbIe pe3yJbTaThbl

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB [0 OCBOCHUIO 0053aTEIBHOTO COJICPIKAHMS,
YCTaHOBJIEHHOTO JJAHHOU NMPUMEPHOU paboueil mporpaMMoii, BEIIEISIOT: OCBOCHHBIC
00yJaromuMUCs HaydHbIE 3HAHHSI, yMEHUS U CIIOCOOBI ACUCTBUH, cienuduyeckue as
HpeI[MCTHOf/'I obOiactu <<XI/IMI/I$I)), BUJbI ACATCIIBHOCTH 110 IMOJTYUYCHHUIO HOBOT'O 3HAHHUA, €TI0
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.
[To yue6HOMY nipeameTty "Xumus" (Ha 6a30BOM YpOBHE):

1) npeacraBieHrne O 3aKOHOMEPHOCTAX M MMO3HABAEMOCTHU SIBJICHUN MPUPO/bI, TOHUMaHHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKM KakK 00JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, KOMIIOHEHTa OOIIed KyIbTypbl M MPAaKTUYECKOW JEATENbHOCTH 4YeJOoBEeKa B
YCIOBHUSAX COBPEMEHHOr0 OOIIECTBa; NMOHMMAHME MECTa XUMHUHM CPEAM JIPYTHX E€CTECTBEHHBIX
HayK,

2) BiIajieHHe OCHOBAaMH IOHATHMHOrO ammapara ¥ CHMBOJHMYECKOTO S3bIKA XUMHMHU IS
coctaBiieHUs] (HOPMYJT HEOPTaHWYECKUX BEIIECTB, YPABHEHUM XMMHUYECKUX PEaKIMii; BiaJleHUE
ocHoBaMu xumuueckoil HomeHknarypsl (IUPAC u TpuBHManbHOW) M yMEHHE HCIIOJIb30BATH €€
JUIS pelieHns y4yeOHO-IT03HaBaTeIbHbIX 3ajjau; YMEHHUE MCIIOIb30BaTh MOJIENN JJIsi OObSICHEHUS
CTPOEHHS aTOMOB M MOJIEKY;

3) BajieHHe CUCTEMOW XUMHMUYECKMX 3HAHUM U yMEHUE MPUMEHSTh CUCTEMY XUMHUYECKUX
3HaHMUM, KOTOpasi BKIIIOYAET:

BaKHEHININEe XUMUYECKUE TMOHSATHS: XUMHUYECKHI 3JI€MEHT, aToM, MOJIEKYia, BEIIEeCTBO,
IIPOCTOE U CIIOKHOE BELIECTBO, OHOPOAHASI U HEOAHOPOHAS CMECh, OTHOCUTEJILHBIE aTOMHAs U
MOJIEKYJISIpHAsi MaccChl, KOJIMYECTBO BEILECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIM 00beM,
OKCHJl, KUCJIOTa, OCHOBaHHWE, COJb (CpelHss), XUMUYECKas peakius, peakiuu COeIUHEHUS,
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peakIMy Pa3oKEHHUs, PEaKIMH 3aMEIICHUs, PeaKIuu OOMeHa, TeTuIoBOM A(hdeKkT peakmuw,
9K30- M DHAOTEPMUYECKHE pPEaKIUu, pacTBOp, MaccoBas JOJS XUMHUYECKOro DSJeMEHTa B
COCIMHEHUH, MAacCOBasl J0JIs1 U MIPOLIEHTHAs! KOHLIEHTpAILUs BEIIECTBA B PACTBOPE, PO aToMa,
JNEKTPUYECKUN CJIOM aroma, aTOMHas OpOWTalb, paJuyC aTOMa, BAJIEHTHOCTb, CTEIEHb
OKHUCJICHHS, XHUMUYECKas CBs3b, JJIEKTPOOTPULATENBHOCTh, TOJSpHAas M  HENoJIsIpHas
KOBaJICHTHAs CBSI3b, HOHHASI CBS3b, METAJUINYECKAS CBSI3b, KPUCTAJIIMUECKAs peulieTKa (aToMHas,
MOHHAsI, METaJNINYecKas, MOJEKYJspHas), HOH, KaTHOH, aHHOH, 3JIEKTPOJIUT U HEIJIEKTPOJIHT,
NIEKTPOJINTUYECKAsT ~ JUCCOLMAIMs,  PEaKIUMM  HOHHOTO  OOMEHa,  OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU, OKUCIUTEIh U BOCCTAHOBUTEINb, OKHCIEHUE U BOCCTAHOBIICHUE,
JNEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTHMble M HeoOpaTHUMbIe pPEaKIuu, CKOpPOCTb
XUMUYECKON peakilnM, KaTaiau3arop, npeaenbHo nonycrumas konuentpauus (I11K), kopposus
METAJIJIOB, CIUIaBBI;

OCHOBOIIOJIArarolMe 3aKOHbl XMMHUH: 3aKOH COXPAaHEHHUs MAacChl, NEPUOAMYECKUN 3aKOH
J.1. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo;

TEOpUU  XUMHH:  aTOMHO-MOJIKYJISIpHAs  TEOpUs, TEOpUs  AJIEKTPOIUTUYECKOU
JUCCOLMAllMM, TPEACTaBIEHUS O HAy4yHbIX MeToAax IIO3HaHWs, B TOM  YHUCIE
SKCIIEPUMEHTANBHBIX U TEOPETUYECKUX METOJaX HCCIEAOBaHUs BEIIECTB M U3YyYCHUs
XUMHYECKHUX PEaKIIHii;

4) npexacraBieHUE O IEPUOAUYECKOM 3aBUCHMOCTH CBOWCTB XHMHUYECKUX 3JIEMEHTOB
(paanyc aroma, DIEKTPOOTPULIATENBHOCTH), MPOCTBHIX U CIOKHBIX BEIIECTB OT IOJOXKEHHS
aneMeHToB B Ilepuoanueckoil cucteme (B MajblX MEpUOJAX M IVIABHBIX MOArPYIIax) M
DIIEKTPOHHOTO CTPOCHHUS AaTOMa; YMEHHE OOBSCHATh CBS3b TIOJOXKEHHUS JJIEMEHTa B
[lepuoanueckoit cucTEME C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB XHMHUYECKHUX
AIIEMEHTOB (COCTaB U 3apsjl S1Ipa, 00IIee YHCIO0 IEKTPOHOB), PaCHpeeICHHEM JIEKTPOHOB 110
SHEPreTUYeCKHUM ypOBHSM aTOMOB TMEPBBIX TpeX TMEPUOMAOB, Kaluig U  KaJbLus;
KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI;

5) yMeHue KiIacCU(PHUIMPOBATh XHWMUYECKUE D3JIEMEHTHI, HEOPraHUYECKHE BEIeCTBa U
XUMUYECKHUE PEAKIUU; ONPEENATh BAICHTHOCTh U CTETIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB,
BUJI XMMHUYECKOW CBSI3M M THUI KPUCTATMYECKON CTPYKTYpPHI B COEIUMHEHHUAX, 3apsii HOHA,
XapakTep Cpelabl B BOJHBIX pacTBOpax BelIeCcTB (KUCIOT, OCHOBaHUM), OKHUCIUTENIb U
BOCCTAHOBUTEb;

6) yMeHHE XapaKTepu3oBaTh (PU3WUYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, BOJOpoI, TpaduT, anmMas, KpeMHUi, a3ot, hocdop, cepa, XJI0p, HATPUl, Kalui,
MarHuii, KalblUW{, ATIOMHHHMA, >KEIe30) W CJIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX
pacTBOpoB (BOJa, aMMHAK, XJIOPOBOJOPOJI, CEPOBOJIOPOA, OKCUABI U THUIPOKCHUIBI MeTalioB | -
ITA rpynn, amomunus, meau (II), nunka, xenesa (II u II), okcunst yrnepoaa (II u IV), kpemuus
(IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHasi, a3otucras, azoTHas,
docdopHas, yronbHas, KpeMHHUEBas KHCIOTa U HUX COJIM); yMEHHE IPOrHO3MPOBATh M
XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHMs, IPUMEHEHUE
BEIIIECTB B 3aBUCUMOCTH OT MX CBONCTB, BO3MOXHOCTh MPOTEKAHUS XUMUIECKUX MPEBpaCHUN
B Pa3JIMYHBIX YCJIOBHSX, BIMSHUE BEIIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M 4YeJIOBEKa U
OKPY’KAIOIYI0 IPUPOJIHYIO CPELY;

7) yMEHHE COCTaBJISITh MOJICKYJIIPHBIE W HWOHHBIE YPaBHEHHUS peaKiuid (B TOM 4YHUCIIE
peaxiuii MOHHOTO OOMEHA U OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN), UILTFOCTPUPYIOIIIX
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XUMHYECKHE CBOWCTBAa M3yYEHHBIX KIJIACCOB/TPYII HEOPraHMYECKHX BEIIECTB, B TOM 4YHCIIE
MOJITBEPKIAIOLIUX FCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMH;

8) yMeHue BBIUMCISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTa B COEIMHEHUH, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB; yMEHUE IPOBOJUTH PACUETHI IO YPABHEHUSIM
XUMHUYECKHX PEAKIMHA W HAXOJUTh KOJUYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB WIIH
MPOJYKTOB PEAKINY;

9) BnazeHWe OCHOBHBIMH METOJaMH HAy4YHOTO IO3HaHMA (HAOIIOJCHUE, W3MEpEHHeE,
9KCIIEPUMEHT, MOJEIUPOBAHUE) MPU M3YyYCHHH BELIECTB M XHWMHUYECKHX SBIICHUH; yMEHUE
chopMynupoBath IpobiieMy U MPEIJIOKUTh MYTH €€ PELIeHUs; 3HAHHE OCHOB Oe30macHOu
paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XMMUUECKOM MOCY10M U 1a00paTOpHbIM 000pYI0BaHUEM;

10) Hanuuyue NPAKTHUECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHHS CIIEIYIOIINX
XUMHUYECKHUX IKCIEPUMEHTOB:

M3y4eHHE U ONMcaHne (PU3NIECKUX CBOICTB BEIIECTB;

O3HaKOMJICHHE C PU3NYECKIMH U XUMHUYECKUMHU SBIICHUSIMU;

OTIBITHI, WITIOCTPUPYIOIIME TPU3HAKY IPOTEKAHUS XUMUYECKUX PeaKuii;

M3Y4YEeHHE CIIOCOOOB pa3esieHus: CMeceii;

MOJIy4eHHE KUCIOPO/Ia U U3yYeHHE €T0 CBOMCTB;

II0JIy4€HHUE BOJIOPOJA U U3YUYEHUE €r0 CBOUCTB;

MOJIy4YEHHUE YIIIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWCTB;

MI0JIyY€HUE aMMHaKa U U3yYeHHE €ro CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

UCCIIEIOBaHKE U OMKICAHNE CBOMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB;

MPUMEHEHHE WHIUKATOPOB (JITAKMYyCa, METHIIOpaHXa U GeHondTanenHa) st OnpeIeIeHus
XapakTepa cpefibl B pacTBOpax KUCJIOT U IIeI0Yel;

M3Y4YE€HHE B3aMMOJICHCTBHUS KUCIOT C METa/llaMi, OKCHJIaMU METAJIOB, PACTBOPHUMBIMU U
HEPAaCTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;

IIOJIy4E€HUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIH;

uccienoBaHre aM(QOTEPHBIX CBONCTB T’MPOKCHU/IOB aTFOMUHUS U IIMHKA;

pElIEHNEe DKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe "OCHOBHBIE KJIacChl HEOPraHMYECKUX
coeMHeHuI";

pelIeHne YKCIEPUMEHTAIBHBIX 3314 110 TeME "DIEKTPOIUTHYECKas Jucconnanus';

pelIeHre HSKCIEePUMEHTANbHBIX 3aJad 1o Teme "BaxkHeilmne HeMeTallbl U UX
coenHeHM",;

pelIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe "BakHelllre MeTamibl U UX COeIMHEHUs "

XUMHUYECKHE 3KCIIEPUMEHTHI, MIUTIOCTPUPYIOLINE TPU3HAKU NMPOTEKaHUs PEaKIMi HOHHOTO
oOMeHa;

KaueCTBEHHBIE PEaKI[MM Ha MPUCYTCTBYIOUIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPHUI-,
OpomMu-, HoIuI-, cyiabdar-, hocdar-, KapOOHAT-, CUITMKAT-aHUOHBI, THIPOKCHI-HOHBI, KATHOHBI
aMMOHHSI, MATHHUSI, KaJIbIIMs, aIFOMUHUS, Kene3a (2+) u xkenesa (3+), menu (2+), HuHKA;

YMEHHUE MpPEJCTaBIATh PE3ylbTaThl JKCIIEpUMEHTa B (opMe BBIBOJIOB, JI0KA3aTENbCTB,
rpadukoB U TaOIUI U BBIBISATH IMIUPUUYECKHE 3aKOHOMEPHOCTH;

11) BnaneHue mpaBuiIaMu O€30MACHOrO OOpAIEHUS C BELECTBAMH, HCIOJIb3yEMBbIMU B
MOBCE/IHEBHOM KM3HH, NMPaBUJIAMH MOBEJICHUS B LENIX cOepeXeHHs 3J0POBbsl U OKpYKaroIlen
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NPUPOJHON Cpenbl, MOHMMaHWe Bpeaa (OMAaCHOCTH) BO3ACUCTBUS Ha JKHUBBIC OpPTaHH3MBI
OTIPENIEICHHBIX ~ BEIIECTB, CIIOCOOOB YMEHBIICHHS W MPEIOTBpAICHHs WX BPEIHOTO
BO3/ICUCTBUS; TOHUMAHUE 3HAYCHHS KHUPOB, OCITKOB, YIIIEBOAOB JJIsl OpraHM3Ma YellOBeKa,

12) BnameHWe OCHOBAMH XWMHYECKOW TPAMOTHOCTH, BKJIFOYAIONICH YMEHHE IPaBUIIBHO
UCIIOJIb30BaTh M3YYEHHBIC BEIIECTBA M Marepuaibl (B TOM 4YHCIE MHHEpaJbHBbIC yIOOpeHHS,
METaJUIbl U CIUIABBl, MPOAYKTHI MEepepadOTKU MPUPOAHBIX MCTOYHUKOB YTIEBOJOPOIOB (YT,
IPUPOHOTO ra3a, He(hTH) B OBITY, CEIBCKOM XO3SHUCTBE, HA MPOU3BOCTBE;

13) yMmeHuwe ycCTaHaBIMBATH CBSI3U MEXAY pPEAIbHO HAOIIOAAEMBIMH XUMUYECKUMHU
SBIICHUSIMA M TIPOIECCAMH, NMPOUCXOSAIIMMU B MAKpO- MU MHKPOMHpPE, OOBSICHSTH HMPUYHHBI
MHOT000pa3usi BEIIECTB; YMEHHE WHTETPUPOBATh XMMHYECKHE 3HAHHS CO 3HAHUSAMH JAPYTUX
y4€OHBIX IIPEIMETOB;

14) npencraenenue o chepax nMpohecCHOHATLHON JACATEIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTMKCHUSAX XHMHUYECKOH HAyKH, YTO
NO3BOJMT  OOydYaloUIMMCA ~ paccMaTpuBaTh  XUMHIO Kak cdepy cBoeil  Oymymei
npopECCUOHATILHON JESITEIbHOCTH M CJIENaTh OCO3HAHHBIA BBIOOP XUMHH Kak MPO(HUIBLHOTO

mpeaMeTa IMpyu Iepexo/ie Ha YPOBEHb CPETHET0 00IIero 00pa3oBaHus;

15) manmuume ombITa pabOTHl C PA3IUYHBIMA HMCTOYHHKAMH HH(OpMAnMu 10 XUMHHU
(Hay4HAsT W HAy4HO-TIOMYJISAPHAS JIUTEPaTypa, CJIOBapH, CIPABOYHUKU, HHTEPHET-PECYPCHI);
yMeHHE OOBEKTHBHO OLEHHBATh HH(GOPMAIMIO O BEIIECTBAX, HUX MPEBPAICHUSIX U
PAKTHYECKOM MTPUMCHEHHH.

[IpeameTHbIC pE3yAbTATHI MPEACTABICHBI 110 TOAAM O0OYUYEHHS M OTPakaroT cHOPMUPOBAHHOCTD
y O0y4YaroMIMXCsl CASAYIOMINX YMEHUM:

8 KJIACC

1) BajieHe CUCTEMOM XUMHYESCKUX 3HAHUN U YMEHHE IIPHUMEHSATh CHCTEMY XUMUYECKHX
3HaHUH, KOTOpask BKJIKOYAET:

BAXKHEHIINE XMMUUECKNE IOHATHSA: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IIPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMEChH (OJHOPO/IHASL U HEOJHOPO/IHAs ), BAIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi 10JIsl XMMUYECKOI0 AIEMEHTA B COEIUHEHUH, MOJISIPHBIH 00BEM, OKCH/I,
KHCJIOTa, OCHOBAHUE, COJIb. DJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHCIIEHUS, XUMUYECKast
peakuus, Ki1accuuKays peakiuii: peakliuy COeIMHEHHs, PEaKLIUU Pa3I0KeHUs, peaKIuH
3aMelleHus], peakliuu 0OMeHa, 3K30- U HHI0TEPMUYECKUE PEaKIIUU; TEIUIOBOM 3 PeKT peakunu;
AP0 aTOMa, 3JIEKTPOHHBIN CII0i aToMa, aTOMHasi OpOUTab, PAJNyC aTOMa, XUMUYECKas CBSI3b,
NOJISIpHAS M HENOJISIpHAs KOBAJICHTHAs CBsI3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP,
MaccoBasi 10Jis BelecTBa (IIPOLEHTHAs! KOHIIEHTPAIlHs) B paCTBOPE; JIEKTPOIIUT U HE
AIIEKTPOJIUT, SJIEKTPOIUTUYECKAs TUCCOIMALIUS, PEaKIIM HOHHOTO 0OMeHa, OKUCIIUTENIbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIINU, OKHCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHHE,
AIIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, 0OpaTUMble U HEOOpAaTUMBbIE PEaKIuU, CKOPOCTh
XUMHUYECKON peakIuy, KaTaln3arop, npenenbHo gomnycrumas konuentpanus (I1JIK), kopposus
METaJIJIOB, CIUIaBbI;
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2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSATh 3TH
MOHSITHUS MIPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;

3) uCIoNB30BaTh XMMUYECKYIO CUMBOJIMKY JJISI COCTaBICHHS (POPMYIT BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUM;

4) onpenenarb BaICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTENIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIJIEKHOCTD BELIECTB K OIPEIEIEHHOMY KIIAcCy
coeuHeHuH o ¢popMyiiaM; BUJ XUMUYECKOM CBSI3U (KOBaJIEHTHAs! U MOHHAs) B HEOPraHUYECKUX
COCTUHEHUSIX;

5) packpsiBath cMmbich [lepuonnueckoro 3akona JI. 1. MenneneeBa: 1eMOHCTPpUPOBATh
IOHUMAaHHE NePUOINYECKOM 3aBUCHMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHHS B
[Teproanueckoii cucTeMe; 3aKOHOB COXPAHEHUs MacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOIaJjpo; OIUCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO GOPMY
[Teproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «IJIaBHAs MOATpYyIIa
(A-rpynna)» u «nobounas noarpynna (b-rpynmna)», manelie u 60JbIIME EPUOBL; COOTHOCUTH
0003HaueHMsI, KOTOpble nMeroTcs B Tabuue «llepruoanueckas cucteMa XUMHYECKHUX 3JIEMEHTOB
. . Menneneesa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUSI ATOMOB XUMUYECKUX
3JIEMEHTOB (COCTaB U 3apA[ s/ipa, o0l1ee YUCIIO 3IEKTPOHOB U paclpeleleHue X 110
3JIEKTPOHHBIM CJIOSIM) aTOMOB IIEPBBIX TPEX MEPUOJI0B, KA U KaJbLMA; KJIacCu(UIIMPOBATh
XUMHUUYECKHE FIEMEHTBI; TEOPUHU XUMHUH: aTOMHO-MOJIEKYJISIpHAsl TEOPUSl, TEOPUSI
JIEKTPOIUTUYECKON TUCCOLMALINY, TTPE/ICTABIICHHUS O HAYUYHBIX METO/IaX NO3HAHUS, B TOM YHCIIe
AKCIEPUMEHTAJIbHBIX U TEOPETUUYECKUX METOJIaX UCCIIEI0OBAaHUS BEIIECTB U U3YUEHHUS
XUMHUUYECKHUX PEAKLM; yMEHHE OOBACHATH CBA3b MOJOKEHUS 31eMeHTa B [leproaunueckoit
CHCTEME C YMCIIOBBIMU XapaKTEePUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsi sAapa, o0IIee YHCII0 IIEKTPOHOB), pacTIpEeIeICHUEM JIEKTPOHOB 110 SHEPTETHYECKUM
YPOBHSIM

6) KJIacCU(PUIMPOBATH XUMUUECKUE IJIEMEHThI; HEOPraHMUECKUE BELIECTBA; XMMUYECKHE
peakuuu (1o YUCIly U COCTaBY yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P HEKTY);

7) XapakTepu30BaTh (OMHUCHIBATH) OOIIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3TMYHBIX KIACCOB,
MOATBEPIK/IAsl OUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX
XUMUYECKUX PEaKIUid;

8) MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOI'O CoCTaBa,
BO3MOJXHOCTHU MMPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

9) BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BELIECTB; MAaCCOBYIO JIOJIIO
XMMHUYECKOI'0 3JIEMEeHTa M0 (GopMyJie COeJMHEHNUS; MaCCOBYIO JOJIIO BELIECTBA B PACTBOPE;
IIPOBOAMTD PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUY;

10) npuMeHSATH OCHOBHBIE ONIEpPAIIN MBICIUTEILHON AESITEIbHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, 0000IIeHIEe, CHCTEMATH3AIINIO, KITacCU(DUKAIINIO, BBISBICHUE TPUIHHHO-
CJICZICTBEHHBIX CBSI3EH — JIJI1 U3YYEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUN;
€CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS — HAOII0ICHIE, U3MEPEHUE, MOICTUPOBaHNE,
AKCIIEPUMEHT (peanbHBIA U MBICIICHHBIH);

11) cnenoBatk mpaBuiIaM NOJIb30BAHUS XUMUYECKOI MOCY101 U 1a00paToOpHBIM
00opy/oBaHUEM, a TaK)Ke IIPaBUIaM OOPAILEHHUS C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUUECKUX ONMBITOB MO MOJIYYEHUIO U
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COOMpaHUIO ra3000pa3HBIX BEIIECTB (BOJIOPOJIA U KHCIOPOa), IPUTOTOBICHUIO PACTBOPOB C
onpeaes€HHON MacCOBOM 10JIel PaCTBOPEHHOTO BEILIECTBA; IIJIAHUPOBATH U TPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEN U KUCIIOT C IIOMOILBIO
UH/INKATOPOB (JIAKMYC, (eHOIPTATCHH, METUIIOPAHXK H Jp.).

9 KVIACC

1) packpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITHI: XMMHUYECKUH JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD,
DIIEKTPOOTPULIATENLHOCTh, CTETICHb OKUCIICHUS, XUMHUECKasi PeaKIvs, XUMUYECKasl CBSI3b,
TEIIOBOM 3PP EKT peakiuu, MOJIb, MOJIIPHBIN 00BEM, pacTBOP; JICKTPOIUTHI, HE AICKTPOJIUTHI,
AIIEKTPOJIUTUIECKAS TUCCOIMAIINS, PEAKIINH HOHHOTO 0OMEHA, KaTaJIn3aTop, XUMHUECKOE
paBHOBecHe, 00paTUMbIE U HEOOpaTUMBIE PEaKIIUU, OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIC
peaKI1K, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
aM(doTepHOCTh, XUMUYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAas ), KPUCTALTHYCCKAS
peméTKa, KOppo3usi METAILIOB, CIUIABBI; CKOPOCTh XMMHUYECKOMN peakiuu, NpeeabHO
nonycrtumas koHuentpamus (IIJ1K) Bemectsa;

2) WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUH (CM. 1. 1) U IPUMEHSITh 3TH
MOHSITHS IIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;

3) HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIMKY JJIsI COCTAaBJICHU (bOpMy'J'I BCIICCTB U ypaBHeHI/Iﬁ
XUMHNYCCKUX peaKuHﬁ;

4) ornpeAeniaTh BAJICHTHOCTb U CTEIIEHb OKUCICHUS XUMUYECKHUX JIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOrO COCTaBa; MPUHAIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCY COCIUHEHUN I10
dbopmysam; BUJI XUMUYECKOH CBS3H (KOBAJICHTHAs, HOHHASI, METAJUTMYECKAs) B HEOPTaHUYECKUX
COEIMHEHUSIX; 3aps]] MOHA IO XUMUYECKOH (hopMyIie; XapaKTep cpeibl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHMM, TUIl KPUCTAIUIMYECKOM pEelIETKH KOHKPETHOIO BEIIECTBA;

5) packpseiBath cMbici [leproauueckoro 3akona JI. . MenneneeBa u JeMOHCTPUPOBATh €TO
NOHMMaHHMeE: ONUCHIBATh M XapaKTepHU30BaTh TabIuuHyto Gopmy Ileproanueckoit cuctemMsl
XUMHUUYECKHX 3JIEMEHTOB: pa3IndaTh MOHITHS «TJaBHas noArpynna (A-rpynna)» U «modoyHas
noarpynna (b-rpymnna)», Masisle 1 60bIINE IEPUO/IBI; COOTHOCUTH 0003HAUEHUS, KOTOPbIE
HUMCIOTCA B HGpHO}IH‘I@CKOfI Ta6J'II/IIIe, C YHUCJIOBBIMHU XaPAKTCPUCTUKAMU CTPOCHUA aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz Aapa, 00lee YHCI0 3JIEKTPOHOB U paclpeieleHne ux
110 SJICKTPOHHBIM CJ'IO?IM); OOBICHSITH 06HII/IC 3aKOHOMCPHOCTHU B USMCHCHUHA CBOWCTB 3JIEMEHTOB
Y X COCIMHEHUH B Npeeax MajblX EPUOIOB U IIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

6) kIaccuPUIMPOBATH XUMUYECKUE STIEMEHThI; HEOPTAHUYECKUE BEIIECTBA; XUMUIECKHE
peakiuu (Mo YUCITY U COCTaBY YYACTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIOBOMY 3 deKTy, mo
M3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX JIIEMEHTOB);

7) XxapakTepHu30BaTh (OMHUCHIBATh) 00IIKE U crienu(pUIecKre XMMUYECKe CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJTBEPK/1asi ONMCAHUE PUMEPAMU MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKILIUiA; 8) COCTABIIATh YPaBHEHUS JIEKTPOIUTUUECKON
JIUCCOITUAITNN KUCIIOT, IIEJI0YeH U COJIeH; MOTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIUMA
MOHHOTO 0OMEHA; YpaBHEHUS peaKIuii, TOATBEPKIAIOIINX CYIIECTBOBAHHE TEHETUUECKOU CBSI3U
MEXy BEIlleCTBAMU PA3IMYHbBIX KJIaCCOB;

9) packpsIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca ITUX peaKuii;
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10) nporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOCHHUSI; BOZMOKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAIICHUH B PA3IMYHBIX YCIOBUAX; 11) BRIUMCIATH
OTHOCHUTEJIHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO JI0JI0 XUMUYECKOTO
3JIeMeHTa 1o (popMyIie COeMHEHHU S, MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE; MPOBOAUTD
pacuéThl M0 YpaBHEHUIO XUMUYECKON peaKkuy;

12) cnepoBaThk mpaBuiiaM MOJIB30BaHUS XUMUYECKOM MOCYI0N U 1a0OpaTOPHBIM
000pyI0BaHUEM, A TAKXKE TPABUIIaM OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIIOJTHEHUIO JJA00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOupaHuIo Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHCIIOro ra3a); 13) mpoBOAUTH peakiny,
MOJITBEP K IAIOIIIE KAUECTBEHHBI COCTaB pa3IMYHbBIX BEIIECTB: PacllO3HABATH ONBITHBIM ITyTEM
xJiopua OpomMuI-, HOIUI-, KapOoHat-, pocdart-, CUIMKAT-, CyIb(}ar-, THIAPOKCUA-UOHBI, KATHOHBI
aAMMOHHUSI ¥ MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

14) npuMeHATh OCHOBHBIE OIIEPALIMN MBICIUTEIbHON AESITEIbHOCTH — aHAJIM3 U CUHTE3,
CpaBHEeHHe, 0000I1IeHNE, CUCTEMATH3ALMIO, BBISIBICHUE IPUUUHHO-CIIEICTBEHHbBIX CBA3EH — JUIS
M3YYEHHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKLUi; €CTECTBEHHO-HAYYHbIE METObI IO3HAHUS
— HabroIeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).

TemaTnueckoe IJIAHUPOBAHHUE 110 XUMHHA

8 Kitacc
No HaumenoBanue pasnenon Kon-Bo | DnekTpoHHbIE
Y TEM IIPOrpamMMBbl 4acoB (tmdpoBEIe)
o0Opa3oBaTenbHbIC
pecypcsl
1 Pasznen 1. [lepBoHayaibHble XAMHYECKHE TIOHATHSA. 20
Tema 1. Xumust — BaskHas 00/1aCTh €CTECTBO3ZHAHHUSA U 7 https://resh.edu.ru/subj
NPaKTHYECKOi TeATeTLHOCTH YeJ0BeKa. ect/lesson/1522/
[Mpeamer xumun. Ponb xumuu B ku3HU yenoBeka. Tena u https://resh.edu.ru/subj
BerniecTBa. dusnyeckue CBOMCTBA BelecTB. ArperatHoe ect/lesson/1485/
cocrosnue BemecTs. [ToHaTHE 0 METONAX MTO3HAHUS B XUMUH. bu6nuorexa [IOK
XuMHUsI B CHCTEME HAYK. https://m.edsoo.ru/7f4
Yucreie BeniecTBa U cMecu. CrocoObl pa3/ieieHust CMECeH. 1837¢c

dusnyeckre 1 XUMHUUECKHE SIBICHUS. HpI/ISHa-KI/I " yCJIOBUA
IIPOTEKaHUS XMMUUYECKUX PEAKLIUI.

3HAKOMCTBO C TpaBUJIaMK 0€30MACHOCTH U IPpUEMaMu
paboThl B XUMUYECKOMH JIAOOPATOPHH.

HeMoHncTpannu

1. JIabopaTopHOE 000pyTOBaHHE.

2. PaznuuHble BUIBl XUMUYECKOU MOCYTBI.

3. OOpa3mbl BEIIECTB.

4. CriocoOblI paznenenust cMeceit (GubTpoBanue,
BEITIApUBAHUE, TUCTHILIALNS, XpoMaTorpadus).
JlaboparopHble U IpaKTHYECKHE PabOThI
JlabopaTopHbIe OMBITHI:
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Onwucanne pu3NIeCKuX CBONCTB BeliecTB. PaznencHue
CMECH ¢ MOMOIIbI0 MarauTa. [IpakTndyeckue paboThI:

Ne 1. IIpaBuna paGoTsl B 1a00paToOpuu U NpUEMBI
oOpareHus ¢ 1a00paTOPHBIM 000PY/TOBAHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe OYUCTKY TTOBAPEHHOMN
COJIH)

Tema 2. BenrecTBa 1 XUMHUYECKHE PeaKIIUN

ATOMBI ¥ MOJIEKYJIBI. XUMHUECKHUE 3JIeMEHThI. CUMBOJIBI
XUMUYECKUX 3JIEMEHTOB. [IpoCcThie U CIOXKHBIEC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YIEHHE.

Xumudeckast popmyna. BaneHTHOCTh aTOMOB XUMHYECKHAX
3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTB.

OtHocuTenpHas aToMHas Macca. OTHOCUTENbHAS
MoJleKyJIgpHas Macca. MaccoBast 10151 XHMHUYECKOTO
3JIEMEHTa B COEAMHEHUH.

dusnvecKre 1 XUMUIECKHE SBICHISI. X UMUIECKAast PEaKIHsl.
IIpu3Haku

1 yCJIOBHA NPOTCKAHUA XUMUYCCKUX peaKuHﬁ.

Tunel XUMUYECKUX peakni (COeTUHEHUS, Pa3I0KEeHHS,
3aMeIeHus], 00OMeHa). 3aKOH COXPAHCHHUS MACChl BEIICCTB.
M. B. JIoOMOHOCOB — Y4€EHBIH - SHIUKIONETUCT.
HeMoHcTpannu

Odusnveckuie sBIeHMs (pacTUpaHue caxapa B CTYIIKE,
KHUIICHUE W KOHJIEHCAIUS BOABI U T. II.).

XuMudeckue sBieHus (TOpeHue CBEUH, Pa3jIoKEeHUe caxapa,
B3aMMO/ICHCTBHE CEPHOU KHUCIIOTHI C XJIOPUIOM Oapws,
paszioxenue ruapokcuiaa meau(Il), B3auMonencTBIE Kene3a
C CEpoH, B3aMMOJEHCTBHUE XKelle3a C paCTBOPOM COJIU
meau(1D)).

OMnBIT, WIDTFOCTPUPYIOIIHIA 3aKOH COXPaHEHUS MacChI.
JlaboparopHble B IPAKTHYECKUE PAOOTHI

JlaGopaTopHbIe OMBITHI:

[Tpumeps! pnznyeckux sBIeHUN (TNIABJICHUE BOCKA, TasTHUE
JbJIQ).

[Tpumeps! XUMHUYECKUX SBJICHUN (TIPOKAIIMBAHUE METHON
MPOBOJIOKH, B3aUMO/ICHCTBHE Meja C KUCIOTOM). Moemnu
aTOMOB M MOJICKYL.

Breraucienns

— OTHOCHUTEILHOU MOJIEKYJISIPHON MacChI
BEIIECTB;

— MAacCOBOM J0JIM XMMHUYECKOI'0 3JIEMEHTA 110
(hopMyIe CoeIMHEeHNSI.
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Pasnen 2. Baxnelimne npeAcTaBUTEH HEOPraHUYECKUX
BelllecTB

Tema 3. Bozayx. Kucaopon.
IonsiTHe 00 OKCHAAX
Bosznyx — cMech razo. CoctaB Bo3ayxa.

Kucnopon — snemeHT u npoctoe BenectBo. Haxoxaenue
KHCJIOpOJia B IPUPOAE, PU3NUECKHEe U XUMUYECKHUE CBOICTBA
(peaxuuu ropenus). Okcuapl. [Ipumenenue kuciopoa.
CriocoObl oTy4eHus KHCI0poaa B 1abopaTopuu 1
IPOMBIIIEHHOCTH. KpyroBopoT kuciopona B mpupoze.

O30H — ammoTporHas MoAudUKaIUs Kucaopoaa. TermioBoi
3¢ PeKT XUMHIECKOH PEaKITu, TEPMOXUMHUICCKHE
YpaBHEHUS, DK30- U SHAOTCPMHUECKHE peakiiuu. TOImBo:
He(Th, YTOJb U METaH. 3arps3HEHUE BO3yXa, YCHUIICHHE
MapHUKOBOTO 3 (PekTa, criocoOkl ero mpe0TBpaIleHus,
paspyiieHne 030HOBOTO CIIOS.

JdeMoHcTpanuu

Bsaumogpeiicrsue dhocdopa, cepbl

U JKeJe3a C KHCIOpOoIoM (BO3MOKHO MCTIONBb30BAHUE BUICO
OTIBITOB).

Ompenenenue conepKanus KHCIOPO/Ia B BO3IyXeE.

OHI)ITI)I, ACMOHCTPUPYIOIIUEC YCJIOBHS BO3SHUKHOBCHUA U
MpeKpaIeHNs: TOPCHHS.

JlaboparopHbie U IpaKTHYECKHE PadOTHI

Jlaboparophsiii onbIT: O3HAKOMIICHHE C 00pa3liaMy OKCHJIOB.

MpakTnyeckas padora Ne 3. [Tonmyyenue u coOupanue
KHCIIOpOJa, U3yYEHHE ETO CBOMCTB.

Buiuucnenus

— MOJIEKYJISIPHOM MaccChl KUCJIOPOJa

¥ 030HA HA OCHOBAaHUH aTOMHOM MacChl XUMHUYECKOTO
JIEMEHTa

Tema 4. Bonopoa. [TonsiTHe 0 KHCJIOTAX U CONAX.
Bonopoa — anemenT u nipocToe BemiecTBo. Haxoxnenue B
npupoae, pusnyeckre 1 XMMUYEeCKHe CBOICTBA (Ha MpUMepe
B3aUMOJICHCTBUS ¢ HEMETaJIa- MH U OKCHIAMH METAJIJIOB),
MIPUMEHEHHE, CITOCOObI MOTyUEHUSI.

IlonsTHE O KMCIIOTaX U COMSIX.

JdeMoHcTpanuu

ITomyuenue, coOupanue U pacro3HaBaHUE BOJOPO/IA.
I'openue Bonopoaa.

Bsaumogpeiictsue Bogopona ¢ okcugom mMeau(1l).
JlaboparopHble B IPAKTHYECKUE PAOOTHI

JladopaTopHbIii onbIT: B3anMoaeiicTBHE KHUCIIOT C
MeTaJlJIaMH.

IpakTnyeckas padoraNe 4. [Toryuenue u cooupanue
BOJIOpPO/1a, U3YUYEHHE €TO CBOKCTB.

Brruncnenuns
— MOJIEKYJISIPHON MacChI BEIIECTBa HA OCHOBAHHUH aTOMHOM

MaCChl XUMHYCCKHX 3JICMCHTOB.

Tema 5. KotnyecTBeHHBIE OTHOIIEHUS B XMMHUH.

30
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KommgecTtro BemecTa. Monb. MomspHas Macca. 3akoH
ABoraapo. Monsipasiil 005EM ra3oB. Pacuérel mo
XUMUYECKUM YPaBHEHHUSIM.

JdemoHcTpanus

OO06pa3sIisl BemecTB KOJTUISCTBOM | MOJIb.

Brruucnenus

—o00BEMa, KOJMYEeCTBa BEIIECTBA Ia3a 110 €r0 N3BECTHOMY
KOJIMYECTBY BEIIECTBA WA O0BEMY;

—00BEMOB ra3oB 10 YpaBHEHHUIO peakiy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUI Ta30B

Tema 6. Bona. PactBopbl. IloHsiTHe 00 0OCHOBaHUSIX.

®u3nyecKue CBOMCTBA BOJbL. AHAIU3 U CUHTE3 — METOJbI
W3YYEHUS COCTaBa BOJBI.

XHUMHYeCKHe CBOMCTBA BOABI (pEaKui ¢ METAJIIAMH,
OKCHJaMH METAJJIOB M HEMETAIJIOB).

CoctaB ocHoBanui. [loHsATHE 006 MHANKATOPAX.

Bona kak pactsopurens. PactBopsl. PactBopuMocTs
BEIIECTB B BOJIE.

Hacelmennsle 1 HeHaCBIIEHHBIE pacTBOPLI. MaccoBas 1o
BEIIECTBA B PACTBOPE.

Ponb pacTBOpOB B IpUPOJIE U B )KU3HU YEIIOBEKA.

KpyroBopoT Bozb! B Ipupoae. 3arpsisHeHUE NPUPOIAHBIX BOJ.

OxpaHa ¥ OYUCTKA NIPUPOAHBIX BOJ.

JdeMoHcTpanuu

ONEeKTpONN3 BOJBL; CHHTE3 BOJBI; B3aUMOIEHCTBUE BOBI C
Metamutamu (Na, Ca) (BO3MOYKHO HCTIOIb30BaHHE
BUJIEOMATEPUATIOB).

PactBOpeHue BelecTs ¢ pa3auyHONd paCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIOT U LIEJIOYEH € TOMOIIBIO
MHJIUKATOPOB.

JlaboparopHble B IPAKTHYECKUE PAOOTHI

IIpakTuyeckas padoraNe 5. [Ipurorosienne pacTBOPOB C
orpeeIEHHON MacCOBOM J0JIel pac- TBOPEHHOTO BELIECTBA.

Brruncnenus
— C UCIOJIb30BaHUEM MOHITHSA «MAaccoBas JOJs BEIIECTBA B
pacTBope».

Tema 7. OCHOBHBIE KJIACCHI HEOPTAHHYECKHX
cOoeUHEeHHI.

Knaccudukanus HeopraHU4eCKUX COSAHHEHH.

Oxcunpl: coctas, Kiaccudukanus (OCHOBHbBIE, KUCIIOTHBIE,
am(poTepHbIe, HeCoJIeoOpa3yIoIue), HOMEHKIIATYpa
(MexxayHapogHasl U TPUBHAIBHAS).

[lony4yeHne 1 XMMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCUIOB.

OcHOBaHUS: COCTaB, KJIacCH(pUKAINI, HOMEHKIATypa
(MexnyHapoAHas ¥ TpUBUANIbHAS), PU3HUYECKHE U
XHUMHYECKHE CBOMCTBA, CIIOcOOBI nomyueHust. Kucnotsr:
cocTaB, KiaccupuKalus, HOMEHKIATypa, (Gu3nveckue u
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOTYYEHUS.

Psn aktuBHOCTH MeTayuioB. Conu (CpeaHre): HOMEHKIATypa,
CIIOCOOBI MOJTY4EHHUs, B3AUMO/JICHCTBHE COJIEH ¢ METaJlJIaMH,

13

https://resh.edu.ru/subj
ect/lesson/2063/

bubnunorexa LIOK
https://m.edsoo.ru/7f4
1837c

https://resh.edu.ru/subj
ect/lesson/2062/
bubmnoreka IIOK
https://m.edsoo.ru/7f4
1837¢c

bu6anoreka LIOK
https://m.edsoo.ru/7f4
1837c
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KHCJIOTaMU, IEJIOYaMU U COJISIMHU.
I'eneTndeckast cBsI3b MEXKIY KJacCaMy HEOPTaHUIECKUX
COCTMHECHUM.

JeMoHncTpanuu

O06pa3ITbl HEOPTaHUYECKUX BEIICCTB PA3IMYHBIX KIIACCOB.
BzaumoaeiicTBue pacTBopa cepHON KUCIOTHI C OKCHUIOM

https://resh.edu.ru/subj

memu(1l). ect/lesson/2445/

Peakuus Helitpanuzanuu.

BhITecHEHHE OTHOTO METaJIa APYTUM U3 PaCTBOPA COJIH. https://resh.edu.ru/subj

JlabopaTopHbIe U MPAKTUYECKUE PadOTHI ect/lesson/2444/

JIaGopaTopHbIe OMBITH: B3anMoaelcTBrE KUCIIOT ¢

Metayutamu. [TomydeHre HepacTBOPUMBIX OCHOBAHHIA. https://resh.edu.ru/subj

BsauMoeiicTBrie HEPACTBOPUMBIX OCHOBAHMIA C KMCIIOTAMH. ect/lesson/2442/

Paznoxenue rugpoxcuaa meau(Il) npu HarpeBanum. https://resh.edu.ru/subj

Ipaxruyeckas padoraNe 6. Perenne sKcrepuMeHTATBHBIX ect/lesson/2443/

3a1a4 110 TeMe « OCHOBHBIE KIIACChl HEOPTaHMYECKHUX https://resh.edu.ru/subj

COEIUHEHUI. ect/lesson/2684/

Brruucnenus

— 110 YPaBHEHHUSAM XHMHYCCKHX PEAKIIHIA https://resh.edu.ru/subj
ect/lesson/2055/
https://resh.edu.ru/subj
ect/lesson/3120/
https://resh.edu.ru/subj
ect/lesson/2054/
https://resh.edu.ru/subj
ect/lesson/2441/
https://resh.edu.ru/subj
ect/lesson/2440/

Pasnen 3. [lepuoanueckuii 3axon u [epuoanyeckas 15 bubmuoreka [{OK

cucTemMa xumuueckux 3jaementos JI. 1. MengeaeeBa. https://m.edsoo.ru/7f4

Crtpoenne aToMoB. XuMHU4YecKasi CBA3b. OKHCINTE/IBHO- 1837c

BOCCTAHOBHTEbHbIE PeaKIHH.

Tema 8. Ilepnoguyecknii 3axon u llepnoguueckas 7

cucreMa xummnuyeckux 3jiemeHToB JI. U. MenaeseeBa.
Ctpoenue aToma.

[lepBble NOMBITKH KJIACCU(PHUKAIIMN XUMHUUECKUX SJIEMEHTOB.
[lonsiTre 0 TpyMITax CXOIHBIX JIEMEHTOB (IIEIOYHbIE U
IeJI0YHO3EMENTbHBIC METAJUIBI, FAJIOTeHbI, MHEPTHBIE TA3HI).
DJeMEeHTHI, KOTOpble 00pa3yroT aM(OTEpHBIE OKCHJIBI U
ruapokcubl. [lepuonnueckuii 3axoH u Ilepuonuueckas
cucreMa xummuueckux sinemenToB /1. V1. Menneneena.
Ilepuonsl, rpynisl, noarpynnsl. @U3NYECKUN CMBICIT
MOPSAKOBOTO HOMEpA dJIEMEHTa, HOME POB IepHoa U
TPYIIIBL.

Crpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl.
OnekTpoHbl. CTpOCHHE YIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumMuueckux s1emMeHToB [lepuoanueckoi
cucremsl J[. 1. MeHieneena.

https://resh.edu.ru/subj
ect/lesson/2053/

https://resh.edu.ru/subj
ect/lesson/2051/
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XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA IO €T0
nosiokeHuto B [lepuonndeckoit cucreme /. 1. Menneneesa.
3unauenue [leprnoanueckoro 3axona u Ilepuonnueckoi
CHUCTEMBbI XUMHUYECKHX 3JIEMEHTOB JJIs1 Pa3BUTHS HAyKU U
npaktuku. . 1. MenneneeB — y4€HbI, eAaror u
TpaKJIaHUH.

JeMoHncTpanuu

KopoTkoneproanas v IITMHHOIIEPHOIHAS (DOPMBI
[Tepuoauueckoil cUCTEMbBI XUMUYECKHUX 31eMeHTOB [I. M.
Menpeneena.

O3HakoMIIeHHE ¢ 00pa3llaMi METaUIOB U HEMETAJIIOB.
JlaGopaTopHbIe 1 IpaKTHYECKHUE PAOOTHI

JlaboparopHbIii onbIT: B3auMmoeiicTBre THIPOKCHIA IMHKA C
pacTBOpaMH KUCJIOT U IeJI0UeH.

https://resh.edu.ru/subj

ect/lesson/2050/

https://resh.edu.ru/subj

ect/lesson/2049/

Tema 9. Xumunueckasi cBsizb. OKHCJIUTEILHO-BOCCTAHOBH- | 9
TeJbHbIE PeaKINH
DIEKTPOOTPHIATETBHOCTD ATOMOB XUMHUYECKHUX 3JIEMEHTOB.
Xumudeckast CBsi3b (HOHHAsI, KOBAJICHTHASI OJISIPHAS 1 https://resh.edu.ru/subj
KOBAJICHTHAS HETIOJISIPHAsT). ect/lesson/2439/
https://resh.edu.ru/subj
Crenenb okucienus. OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE ect/lesson/2048/
peakiiu (OBP). ITporiecchl OKHCIEHHUS U BOCCTAHOBIICHHUSL. https://resh.edu.ru/subj
OKHCIIUTETH U BOCCTAHOBUTEJIH. ect/lesson/2438/
JemoHncTpauun OKHCINTEIbHO-BOCCTAHOBHUTEIILHbIC https://resh.edu.ru/subj
peaKIMn: TOPEHUE, PEAKIIUH PA3I0KEHHSI, COCTUHCHHS ect/lesson/3121/
https://resh.edu.ru/subj
ect/lesson/3122/
9 KJIACC
(2 4 B Hepne110, Beero 68 4, n3 HUX 4 4 — pe3epBHOE BpeMs)
1 Paszzen 1. BemecTBo 1 XHMHYECKHE PeAKITHH 17 bubnuoreka [{OK
IloBTOpeHMeE U yriay0JjieHUe 3HAHUI OCHOBHBIX pPa3/esioB 6 https://m.edsoo.ru/7f4

Kypca 8 kiacca.

Ilepnognueckuii 3akoH. Ilepronnyeckas cucrema
XUMHUYECKUX 3JIEMEHTOB

. 1. Menneneepa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOIOB, KaNKA, KaIbIIUA U UX COSUHEHUN B
COOTBETCTBHH C ITOJIOKEHUEM DIEMEHTOB B IIEPUOIUYECKON
CUCTEME U CTPOCHHEM HX aTOMOB.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHMUECKHX BELIECTB
(MeXIyHapoaHas U TpUBUAJbHAsS). XUMHYECKUE CBOHCTBA
BELIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJlaccaM
HEOPraHWYECKUX COCUHEHNH, HX T€HETUUECKAs CBSI3b
HEOPraHWYECKNX BEIIECTB.

CrtpoeHue BemecTBa: BUAbI XUMHUUECKOH CBSI3U M THUIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTB BELIECTB
OT uX cTpoeHus. leMoHcTpanuu

1. Mogenu KpUCTAITNYECKUX PEHIETOK HEOPTaHUIECKUX
BEILECTB.

2. KopoTkoneproiHas U IJIMHHONIEpUOoHAas (POPMBI
IIeprnoanueckoil CUCTEMBI XUMUYECKUX 31eMeHTOB J1. M.
Memnneneesa.

12636
https://resh.edu.ru/subj
ect/lesson/3093/
https://resh.edu.ru/subj
ect/lesson/2053/

htps://resh.edu.ru/subj
ect/lesson/2051/
https://resh.edu.ru/subj
ect/lesson/2050/
https://resh.edu.ru/subj
ect/lesson/2049/
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Tema 1. OcHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX
peaxkumii.

Kiaccudukannus XuMUIeCKUX peakIyii 110 pa3IMIHbIM
Mpu3HaKaM (10 YUCITy U COCTaBY YYAaCTBYIOIINX B PEAKITUN
BEIIECTB, MO TETJIOBOMY 3P (PEKTY, M0 U3MEHEHHIO CTeNeHeH
OKHCJICHHSI XHUMHUECKHUX 3JIEMEHTOB, 110 00PaTUMOCTH, 110
YUYACTHIO KaTaJn3aTopa).

OK30- ¥ 3HJO0TEPMHUUYECKUE PEAKLIUH, TEPMOXUMUUECKUE
ypaBHeHus. [IoHATHE 0 CKOPOCTH XUMUYECKOH peaKlny.
[ToHsITHE O TOMOTEHHBIX M TETEPOTEHHBIX PEAKITUIX.
ITousTre 06 00paTUMBIX 1 HEOOPATUMBIX XHMHICCKIX
peakuusx. [loarue o xumuueckoM paBHOBecHH. PaKTOPHI,
BIHSIOIINE HA CKOPOCTh XUMUYECKON PEAKIINU U TTOJI0KEHNE
XUMHYECKOTO PAaBHOBECHS.
OKHUCINTENFHO-BOCCTAHOBUTEIIBLHBIE PEAKIINH (3JIEKTPOHHBIN
6aanc OKUCIUTETLHOBOCCTAHOBUTEIIBHBIC PEAKIIUH).
JdeMoHcTpanuu

1. 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEaKIfU OT
pa3In4HbIX (pakTOpOB.

2. Bo3zeiicTBre KaTann3aropa Ha CKOPOCTh XUMUIECKOH
peaxiuu.

3. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX PEAKIIHH.

4. CmemeHue paBHOBECHS XUMHYECKOW PEAKITHH.
Bwiuucnenusn

— KOJIMYECTBa BelllecTBa, 00bEMa U MacChl PEareHTOB WU
MIPOAYKTOB MO YPaBHEHUSIM XUMHUECKUX PEaKIUil.

Tema 2. JJIeKTPOJIUTHYECKAS JUCCOLUALMSA.
XHuMHYeCKHe peakIluM B pacTBOpax.

Teopus 3MEKTPOTUTHICCKON JUCCOIMAIIMH. DIEKTPOJIUTHI U
HE AIIEKTPONUTHL. KaTHoHBI, aHMOHBI. MeXaHnu3M
JTUCCOIIMAINY BEUIECTB C PA3IMYHBIMU BHJIAMU XUMUYECKON
cBsizu. Crenenp auccouuanu. CHibHbIE U cla0ble
ANEKTPOUTHL. Peakiini HOHHOTO 00OMEHa, YCIOBHS X
npoTekaHus. IOHHBIE YpaBHEHUS PEaKIIHIA.

XHUMHUYECKHE CBOMCTBA KUCIOT, OCHOBAHUM U COJICH B CBETE
MPEJICTABICHUH 00 3JICKTPOIUTHUECKOHN TUCCOLIUAIIH.
Cpena pactsopa. [loHATHE O THAPOIN3E CONEN.
KauecTBeHHBIE peakiiuil Ha KATHOHBI 1 aHUOHEI.
JdeMoHcTpanuu

DneKTpryYecKast IPOBOJUMOCTh PACTBOPOB BEIIECTB;
JIBUKCHHE NOHOB B 3JIEKTPUYECKOM IIOJIE.

OMnBITHI, WUTIOCTPUPYIONIUE TPU3HAKY IPOTEKAHUS PEaKIHii
HMOHHOTO 0OMeHa. OTBITHI IO ONPEAETICHHUIO CPEIbI B
pacTBopax cojei (xjopuaa HaTpus, KapOOHATa HATPHS,
XJIOPHU/IA IIMHKA).

JlaGopaTopHble U MPAKTHYECKHE PAdOTHI
Jlabopamopnutii onvim:

Peakuun noHHOrO 0OOMEHa B pacTBOpax 3JEKTPOIUTOB:
cynsdara meau(ll) u ménoun, kapOoHaTa HATPHUSA U COJIS-
HOW KHMCIIOTBI, PEaKIMsI HEUTpaIU3alMi MEXly THAPOKCHIOM
KaJIUsl ¥ COJITHOM KHCIIOTOM .

Ipaxmuueckas paboma:

No 1. Pemenne KCriepuMeHTATBHBIX 3a/1a4 TI0 TEME.
Butuucnenusn

— T10 YPaBHEHUSIM XMMHUYECKUX PEaAKITHH

10

bubnunoreka LIOK
https://m.edsoo.ru/7f4
12636

https://resh.edu.ru/subj
ect/lesson/2104/

https://resh.edu.ru/subj
ect/lesson/2437/
https://resh.edu.ru/subj
ect/lesson/2102/
https://resh.edu.ru/subj
ect/lesson/2103/

https://resh.edu.ru/subj
ect/lesson/1518/
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Pazagen 2. HemeTa/lJIbl U X COeTMHEHMS.

OO0mast xapakTeprcTuka ranoreHoB. OcOOEHHOCTH CTPOCHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIE ISl HUX CTENIeHH
okucneHus. CtpoeHne N GU3MIESCKIE CBOMCTBA MPOCTHIX
BEIIECTB — T'aJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha IPUMEPE
XJIopa (B3aUMOJIEHCTBHE C METAJUIAMH, HEMETAIJIaMH,
mestoyamu). XaopoBoaopoa. CosiHast KHCI0Ta, XAMUYECKHE
CBOICTBa, NOJly4eHUE, TpuMeHeHne. KauecTBeHHbIE peakiuu
HAa rajoreHUIUOHBI.
JleiicTBreE XJI0pa U XJIOPOBOJAOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxueiiiire XJ0puibl ¥ UX HAXOXKJEHHUE B IPUPO/IE.
JemoHcTpanuu BuneomaTtepuansl: raloreHsl U MX
COCJTUHEHMS.
OO06pasITsl XJIOPUIOB.
JlabopaTopHbIe M MpaKTHYeCKHe PadoThI
JlabopamopHnuiii oneim: Pacnio3HaBaHUE XJIOPU HOHOB.
IHlpakxmuueckasa pabomaNe 2. [lonydenue constHON
KHCJIOTHI, U3yUeHHe €€ CBOWCTB.
Buviuucnenusn
— IT0 ypaBHEHUSM XUMUYECKHUX PEaKIUi, €CITH OAHH U3
peareHToB JjaH B U30BITKE;
00BEMOB Ta30B MO YPaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH Ta30B.
Tema 4. O01masi XapaKTepuCcTHKA XMMUYEeCKUX
3jieMeHTOB VIA-rpynnel. Cepa u eé coequHeHusl.
OO0m1ast xapakTeprCcTHKa 1eMeHTOB VIArpynmsl.
Oco0eHHOCTH CTPOCHUS aTOMOB THX JIIEMEHTOB,
XapaKTepHbIe IS HUX CTeNeH okucienus. CTpoeHue u
(u3nUecKue CBOWCTBA MPOCTHIX BEIECTB — KHUCIOPOAa U
CEpBHIL.
AmnoTponHble MOAH(UKAIIMHA KHCIOPOJa U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOAOPOI, CTPOCHHUE,
¢dusnyueckue u XuMmuueckre cBoucTBa. OKCHIIBI Cephl KaK
MIPEJICTABUTENN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa,
¢buznyeckue
Y XUMUYecKHe CBOIcTBa (00IIMe KaK MpeIcTaBuTeNs Kiacca
KHCIIOT U crieu(UIecKrie), IpUMEHEHHE.
XUMHYECKHe PEaKIi, JeKaIlie B OCHOBE MPOMBIIIJICHHOTO
croco0a MoJyYeHUs! CEPHOM KUCIOTHI. ATIIaparhl U
MIPOTEKAIOIINE B HUX MPOIECCHI (Ha MpH- Mepe MPOU3BOJICTBA
cepHoit Kucaothl). Cou CepHON KMCIIOThI, KA4eCTBCHHAS
peakxius Ha CyJib(aT HOH.
Haxoxnenue cepbl U €€ coeIMHEHU I
B IIpHUpo/ie. XUMHUYECKOE 3arps3HeHNE OKPYIKAIOIIEH CpeIbl
COETMHEHVSIMH CePBI (KHCIOTHBIE J0XK/IH, 3arpsi3HEHUE
BO3J/IyXa M BOJIOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHUS.
JlemoHcTpanuu
Komnexnuu (Bugeomarepuansl): cepa 1 €€ COeAMHEHHS.
OOyrnuBaHue caxapa Mo IeHCTBIEM KOHIIEHTPHUPOBAHHON
CEpHOM KUCJIOTHI.
JlaGopatopHble 1 IPaKTHYECKUE PaOOTHI
Jlaboparopubie  ombIThl: OOHapYKeHUE CyIb(paT HOHOB.
BzaumoneiicTBue pazdaBieHHON CEPHOM KHCIOTHI C IIUHKOM.
Butuucnenusn
— 10 YpaBHEHUSIM XUMHUYECKHUX PEaKLIUH;
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MacCOBOM JA0JIK BbIXOJa IMPOAYKTA PCAKIIUU.

Tema 5. O0mas XapakTepuCTHKA XUMHYECKHX
3JieMeHTOB VA-rpynnsl. A30T, ¢pocdop u UX coeMHEHHS.

O01mmas XxapakTepruCTHKa 3JIEMEHTOB V ATpyIIIbL.
OCOOECHHOCTH CTPOCHHUS aTOMOB 3THX 3JIE€MEHTOB,
XapaKTepHbIE I HUX CTENICHN OKHCIICHHUS.

A30T, pacipocTpaHeHHe B IpUpoe, (HU3HIECKUe U
XUMHYecKHe cBoiicTBa. KpyroBoport a3ora B mpupoze.
AMMHaK, ero Qu3ndeckue U XUMHUIECKUE CBOMCTBA,
nosydeHne v npuMeHeHne. Conu aMMOHUS, X (PU3NIECKHe
U XMMHYECKHUE CBOMCTBA, IpuMeHeHue. KauecTBeHHas
peakius Ha HOHBI aMMOHUSL.

A30THas KUCIIOTA, e PU3NIECKHe

1 XMMHYECKHE CBOMCTBA (00IIHe KaK IpeCTaBUTENS Kiacca
KHCIOT U crienuduyeckne). Mcrnonp3oBanne HUTPATOB U
coJieil aMMOHHS B Ka4eCTBE MUHEPATBHBIX yI0OPEHHIA.
XUMHUUECKOE 3arpsi3HEHUE OKPY>Karo- el cpelibl
COCIUHCHUAMU a30Ta (KI/ICHOTHLIC J0XKIU, 3arpsA3HCHUC
BO3]lyXa, TOYBHI U BOJIOEMOB).

®Docdop, amorpornHbie MoguduKaun Gocdopa,
(usnIecKre U XUMIYECKHEe CBOMCTBA.

Oxkcun dochopa(V) u dpochopHas kuciora, GU3rUECKUe U
XUMHYECKHE CBOWCTBA, monydeHne. KadecTBeHHas peakius
Ha ¢ochat HOHBL.

Hcnone3oBanue GocdaToB B KaUecTBE MHHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHHe TPUPOTHBIX BOTOEMOB
docharamu.

JdeMoHcTpanuu

Komnexnuu: dpochop u ux coenunenus. BzanmonericTeue
KOHLICHTPUPOBAHHON a30THOU KUCIIOTHI ¢ MEABIO.
JlaGopaTopHble U IPAKTHYECKUE PA00OThI
JlabopamopHule onvimbi:

1. BzaumopeiicTBre coseit aMMOHHUS C IETOYBIO.

2. O3HaKoMIIeHHE ¢ 00pa3aMu a30THBIX U GpocopHBIX
yAOOpEHHUIA.

Ilpakmuueckan paboma Ne 3. [lonydeHnne ammuaka,
W3YYEHUE er0 CBOHCTB.

Bwiuucnenusn

— 110 YPaBHCHUAM XUMHNUYCCKUX peaKuHﬁ.

Tema 6. O0mas XapaKTepHCTHKA XUMHYECKUX
3aeMeHTOB IVA-rpynnsi.

Yriaepoa u KpeMHHU M UX COeANHEHNS.

Yraepon, annoTponHble MOAU(UKALUK, PACIPOCTPaHEHUE B
npupoje, pusndeckne 1 XMMUYECKUE CBOMCTBA.

Ancopbuus. KpyroBopoT yriepoaa B mpupo/ie.

Oxcunpl yriepoaa, ux gpusndeckue

Y XMMHUYECKHE CBOICTBA, UX AEHCTBHE HA XKUBBIC
OpraHu3MBbl, IIOJIYYCHHUC

Y IPUMEHEeHNE. DKOJIOrnYeCKre MPoOIIeMbl, CBI3aHHBIE C
okcugoM yriepona(IV); runoresa rinodanbHOro NOTENIIe-HUS
KIIMMAaTa; MAPHUKOBBIH AP PEKT.

VYronbHas KHCIO0TA U €€ coNu, UX Qu3ndeckrue U XHMUIECKUE
CBOICTBa, NOMy4YeHNE U puMeHeHne. KauecTBeHHas
peaxiusi Ha KapOOHAT HOHBI.
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Hcnonk3oBanue kapOOHATOB B OBITY, MEIUIIUHE,
MIPOMBIIIUIEHHOCTH, CEJTCKOM XO3SICTBE.

[TepBoHaYabHBIC TOHATHS 00 OPTAHUYECKHX BEIECTBAX KaK
0 COEMHEHMSIX YTiiepoa: 0COOCHHOCTH COCTaBa U CTPOCHHSI.
[TonsiTHE 0 OMONMOTHYECKH BaXKHBIX BEIIECTBAX: JKHPAX,
Oenkax, yrueBojax. MarepuanbHOE €JIHCTBO OPTaHUIECKUX
Y HEOPraHUYECKUX COCANHEHUH.

Kpemuuit, ero ¢pusnveckre 1 XMMUIeCKHE CBOMCTBA,
MOJTydeHNe U IPUMEHEHHE B DIIEKTPOHHUKE.

CoenuHeHus: KpeMHHA B Ipupoie. O0mye npeacTaBieHus 00
oxcune kpemHusi(IV) u kpemHaneBoit kuciore. CUIHKATHI, UX
WCTIOJB30BaHME B OBITY, MEIUIINHE, TPOMBIIUICHHOCTH.
Baxwueiiime cTpouTeIbHbIE MaTEpUAIIbl: KEpAMHKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [Ipodiembl 6e30macHoro
WCTIOJIb30BaHMsI CTPOUTENFHBIX MaTe- PHAJIOB B
MTOBCEIHEBHOM KU3HMU.

JeMoHncTpanuu

Mopenu KpucTalTHYeCKUX PemEToK anMasa, rpadura,
MOJIEKYIHI (pyruiepeHa.

AncopOnins pacTBOPEHHBIX BEIECTB aKTUBHUPOBAHHBIM
yriém. [IpotuBoras. Buneomarepuainsl: CUiMKaTHas
MIPOMBIIIUIEHHOCTb.

Mopnenu MOJIEKyN OpTaHHYECKUX BEIIECTB.

JlabopatopHble 1 IPAaKTHUECKUE PAOOTHI

Jabopamopnutii onvim:

KauectBennas peakmust Ha KapOOHAT HOH.

IIpaxmuueckue pabomul:

No 4. TTomydyenue yriekucioro raza. KauecTBeHHas peaxius
Ha KapOOHAT WOH.

No 5. Pemienune skcriepuMEHTAIBHBIX 33124 IO TEME
«Hemertannbn.

Bwiuucnenusn

— I10 YPaBHEHUSIM XUMHUYECKUX PEAKIIHIA, €CITH OJIH U3
peareHToB JiaH B BHJIE BOJHOTO PacTBOpa C U3BECTHOU
MacCcoBOH oyen
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Pa3nea 3. Meraaibl 1 HX cOeANHEHHS.
Tema 7. O01nIue cBOHCTBa METAJLJIOB.

OO0mast xapakTepUCTHUKA XUMUYECKHUX SIIEMEHTOB —
METaJUIOB HA OCHOBAaHMH UX 10J0eHus B [lepuonnueckoit
CHUCTEME XMMHUYECKUX IEMEHTOB

. Y. Menpneneesa u crpoerust aToMoB. CTpoeHHE METaJIIOB.
Mertannnueckas CBS3b U MeTaJUIMYecKasi KpHCTaJUIndecKast
pemeérka. OJIEKTPOXUMUYECKUH PsIl HAPSIKEHUN
MeTaoB. PU3NUecKre 1 XUMUYECKHE CBOWCTBA METAJLIOB.
O06mue criocoOb! nosyyenus: Mmetanios. [lonstue o
KOPpPO3UH METAIJIOB U OCHOBHBIE CIIOCOOBI 3aIIUTHI OT
kopposuu. CruiaBsl (CTajb, 4yryH, JIOPAIOMUHAN, OpOH3a),
UX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.
JdeMoHcTpanuu

O3zHakoMJIeHHE ¢ 00pa3laMH METaJJIOB U CIUIABOB, UX
¢u3nueckumMu cBoHCTBaMU. MoJeH KpUCTAITHUECKUX
PELIETOK METAILIIOB.

Buneomarepuainbl: KOppO3HsI METAIIOB.

JlabopaTopHbIe M IPaKTHYeCKHe PadoThI
Jlabopamopuvie onvimol. O3HaKOMIICHHE ¢ 00pa3LiaMu
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CIJIABOB METAJIIOB.
3aBUCUMOCTH CKOPOCTH PEaKIMH METaJlIa ¢ KHUCIIOTOH OT
MPUPOIBI METANIIA.

Botuucnenun

— II0 YPaBHEHUSM XUMHUYECKUX PEAKIIHiA, ECITH OJUH U3
pearcHTOB COACPKUT IPUMECH.

Tema 8. Ba:xHeilinmme MeTa/lIbI M BX COeTHHEHUS.

[lenounsie metamibl. [Tonoxenue B [lepuoguyeckoi
cucteme xumuueckux anemeHToB JI. . Menneneesa,
cTpoeHue aroMoB. Haxoxaenue B npupoze. Puzndeckue u
XUMHYECKHE CBOMCTBA (Ha IPUMEpe HATPHS U KaJIHs).
Oxcunpl ¥ TUAPOKCUABI HATpus U Kanus. [Ipumenenne
IIEJIOYHBIX METANIOB U UX COEIMHEHU.
[llemouHo3eMenbHBIE METAIBI MarHui U KaJabIHi,
crpoenue aroMoB. Ilonoxxenue B [lepuoanyeckon cucreme
xumuueckux 3emeHToB JI. 1. Mennaeneena.
Haxoxnenue B npupozae. Pusnyueckue ¥ XUuMHUIECKHE
cBoiicTBa. BaykHelIINe COeTUHEHUS KabITNS (OKCHI,
TUAPOKCHI, coir). JKECTKOCTH BOJIBI M CLIOCOOBI €€
yCTpaHEHHs.
Amomunuil. [Tonoxenue B Ilepuoguueckoii cucreme
xuMudeckux 35meMenToB Jl. . Menneneesa, ctpoeHue
aToMma.
Haxoxnenue B npupozge. ®u3nuecKue 1 XUMUYECKUE
cBoiicTBa. AMGOTEepHBIE CBONCTBA OKCHIA U THIPOKCHIA.
Keneso. [Tonoxenue B [lepuoanueckoii cucteme
XUMHYECKUX JIEMEHTOB
. Y. MenneneeBa, ctpoeHue aroma. HaxoxneHnue B
npupojie. Puznyeckue U XUMUyeckue cBoicTBa. OKCUIbI,
TUIpOKCcH Bl U comu xkerne3a(ll)
u xene3a(1ll).
JdeMoHcTpanuu
BzaumoneiicTBue Hatpus ¢ Booi. OkpammBaHue miaMeHn
HOHaMHM HaTpusa U KaJlus.
OxpamrBaHue IIIaMEHN HOHAMH KaJIbIIHsl.
Bs3auMoelicTBue OKcHIa KaJabIUs C BOIOM.
Buneomarepuaisl: TopeHue xeses3a B KUCI0pOoIe U XJI0pe.
JlaGopaTopHbIe H MpaKTHYEeCKUEe PadoThI JlabopamopHbie
onvimysi: O3HaKOMIIEHHE C 00pa3laMu aJFOMHUHUS U €T0
CILTaBOB.
AmdoTepHbIe CBOHCTBA THAPOKCHAA ATIOMUHHS.
KauecTBeHHbIE peakIIui Ha HOHBI JKENe3a.
Ipaxmuueckue pabomul:
Ne 6. J)K€cTkocTh BOIBI M METO/IBI €€ YCTPaHEHUSI.
Ne 7. PelieHue skcriepuMEHTANIBHBIX 33124 [0 TEME
«MeTtanib.
Botuucnenusn

— IO YpaBHEHUSIM XUMUYECKHUX pEaklni, €CIIH OUH U3

peareHToB JjaH B U30BITKE WU COAEPKUT IPUMECH;

MacCOBOH JIOJIM BBIXO/IA TIPOTyKTa PEaKIUH.
Tema 9. BemmecTtBa u MaTepHaJibl B JKM3HH YeJI0BeKA.

Hossie maTepuansl U TeXHOJIOTMU. BeniecTBa 1 Matepuabl B
MOBCEIHEBHOM KU3HU YeJIOBEKa. XHUMHUS U 3]I0POBbE.
be3onacHoe ucmoip30BaHye BEIIECTB U XUMHUYSCKUX
peaknuii B OBITY.
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[IpupoHbIC HCTOUYHUKH YTICBOAOPOIOB (YrOib, TPHUPOTHBIN
ra3, HeTh), MPOIYKTHI UX HEPEPAbOTKH, UX POJIb

B OBITY ¥ IPOMBINLICHHOCTH.

OCHOBBI 9KOJIOTMYECKOM IPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHHE OKPYIKaro- ek cpelibl (MpeIelIbHO AOMyCTUMAs
KoHIeHTparus Bemects — I1J1K).

PoJib XUMHH B PEIICHHH DKOJOTHYECKUX MTPOOIeM
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