HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOIUXCS CPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s3aTeNbHOE NMPEIMETHOE COJepkKaHUe, MPeIyCMaTPpUBAET paclpeesieHue ero o Kjiaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM B TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICPIKaHMUsI, PEKOMEHIYEMYIO MTOCIIeI0BATEILHOCTD N3yICHHUS
XAMUU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXKXHOCTH TIPEAMETA IS peaTH3aiiu
TpeOOBaHMI K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeNbHO MpPOrpaMMBbl HAa YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITLHOCTH
00yJaroIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMHH CITY)KHT OCHOBOW JUTS JOPMUPOBAHHSI MHPOBO33PEHHSI 00YUJarOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJICTaBJICHUS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
peuieHus TH0O0ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3aliyi BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011eil 1 QyHKIIMOHATbHOM rPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yyaroniuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHalbHOM IS TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIs1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU
€CTECTBEHHO--HAYUYHOU! ITPaMOTHOCTH 00YUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOLIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroOTCs crenu(puKoil comepikaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISAETCS MeJaroruueck ajanTHPOBaHHBIM OTpakeHHEeM 0a30BOi
HayKd XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NTePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHIA OpPraHNn4eCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
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SIIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XHMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHUH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOTHSIS
(GyHKIMKM OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOZMOYKHOCTEH MPaKTUYECKOTO
MPUMEHEHUSI U TIOJTyUEHHS] N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBJSAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOIUT C IPUBJICYCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX MpeaMeTOB: «OKpyKaroImHii
MHup», «brosorus. 5-7 kiacce» u «@uU3HKa. 7 KI1accey.

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajJada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHUH — BaKHEHIIHUX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHNI MHMPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3yYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUW M MX IPUMEHEHMH B Y4eOHO-
MI03HABATENBHON U yueOHO-HMCCIEI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOTO
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIMUMCS YCIOBHSM KHU3HH;

— HaIpPaBJICHHOCTb OOYYeHHMs Ha CUCTEeMaTH4ecKoe IpuoOliieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIHi), MMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATH U OLIEHUBATh SIBJICHUS OKPY/KAIOIIET0 MUPA, UCII0JIb3Ysl 3HAHUS U OIIBIT,
MOJIydeHHBIE MPU W3YYECHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH IIEIeCO00pa3HOT0 MOBEJICHHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENISIX COXPAHEHMsI CBOErO 3J0POBbsI M OKPYXKAIOLIEH MPUPOIHOMN
Cpelsl;



— pa3BUTHE MOTHBALIUU K O0OYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIIs U HANIPaBICHHOCTH AaJbHEUIIETO 00yIeHHS.

OO1miee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaniseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

OcHoBHOI (opMOIi OpraHm3andyd 00pa30BATENBHOTO MpoIlecca SBISETCS  YPOK.
[Iporpamma MoxerT OBITH peannM3oBaHa C MPUMEHEHHEM DJIEKTPOHHOTO OOy4YeHHs,
IMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTWH TyTeM OpraHu3aluu  00pa3oBaTEIbHOMN
NESTETHFHOCTH B DJIEKTPOHHOHN MH(GOPMAIIMOHHO-00pa30BaTeIbHOMN cpeie.

PabGouass mporpamma paszpaboTaHa C Y4Y€TOM HAI[MOHAIBHBIX, PETHOHAIBHBIX U
STHOKYJBTYPHBIX 0coOOeHHOCTEN YensOnHckon odnacTu.

Texymmii KOHTPOJIb M MTPOMEKYTOUHAS ATTECTAIUS OCYIIECTBIISIFOTCS B COOTBETCTBUU C
«[Tomoxxennem o0 QGopmax, MEPHOAUIHOCTH, TIOPSIKE TEKYIIETO KOHTPOJISI M MPOMEKYTOUHON
arrectaruu odydaromuxcs MAOY «COIL Ne 14 r. YensOunckay.

COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/JIbHBbIE XUMUYECKHE MOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHWMHUS B CHUCTEME HaykK. Teina u
BeniecTBa. PU3NYECKHUE CBOMCTBA BEMIECTB. ATpEerarHoe CocTosiHuE BeniecTs. [lonsTre o MmeTogax
Mo3HaHMs B XUMHUH. UucTeie BemecTBa U cMecH. CrocoObl pa3ieiieHUs CMeCe.

ATOMBI M MOJIEKYNIbl. XHUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB.
[IpocTsie 1 cnoKHBIE BENECTBA. ATOMHO-MOJIEKYIISIPHOE YUECHHE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MMOCTOSIHCTBA
coctaBa BemiecTB. OTHOcHUTelbHAass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsIpHas Macca.
MaccoBas 107151 XMMHUYECKOTO 3JIEMEHTA B COCMHEHUH.

KonnuecTtBo BemectBa. Moss. MossipHast macca. B3auMocBsI3b KOJIMUeCTBa, MACChl M YHUCIIa
CTPYKTYPHBIX €IMHUIl BenecTBa. Pacy€rel o hopMysiaM XUMHUECKUX COCTMHEHHI.

du3nueckue M XUMHUYECKHUE SIBICHHUS. XHUMHYECKas peakuuss UM e€ NpU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiiaccupukanus XUMHUYECKUX PeaKIHii
(coenuHEHHMS, pa3JIoKEHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOHM MOCYJ0#, mpaBuwiamMu paboThl B Jabopatopuu U mnpuéMamu
oOpaiieHus ¢ 1abopaTopHbBIM OOOpYJOBaHHEM, M3YYE€HHE U OINUCAHUE (PUIUYECKHX CBOMCTB
00pa3110B HEOPraHUYECKHX BEIIECTB, HaOMoIeHue hu3nuecKuX (TIaBIeHNUEe BOCKA, TasTHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHNE MEIHOM MPOBOJIOKH, B3aMMOJCHCTBHIE MeNa C KUCIOTON) SIBICHUI, HAOII0AeHNE U
OTIMICaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pa3nokeHue caxapa, B3auMO/ICCTBHE
CEepHOM KHUCIOTHI C XJOpuAoM Oapusi, pasznoxenue ruapokcuaa meau (II) mpu HarpeBanuwy,
B3aMMO/ICHCTBHE Kene3a ¢ pacTBopoM coiu Menu (I1), n3yuenue cnocoGoB pazaeneHus cMeceit:
C TMOMOINBI0 MarHuta, (QUIBTPOBAHUE, BBHIMAPUBAHUE, JUCTUIULINSI, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOU CONM, HAOMIOACHHE U ONMMCAaHUE PEe3YyJbTAaTOB IMPOBEICHUS
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ONbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEJEeH MOJIEKYI
(1apocTep;KHEBBIX).

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech raszos. CocraB Bo3ayxa. Kuciopojx — 31€MEHT M IPOCTOE BEILIECTBO.
Haxosxnenue xucinoposa B mpupoje, GU3NIecKue U XUMHUUECKUE CBOKCTBA (peaKIui TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoma. CnocoObl THOMydeHHs KUCIOpoja B Jaboparopuud U
npoMBIIUIeHHOCTH. KpyroBopoT kuciopoga B npupozae. O30H — aJulOTPOINHAs MOIUBUKAIHS
KHCJIOPOJ1a.

TermnoBoit 3hGeKT XUMHYECKOW pEaKUuu, TEPMOXUMHUYECKHE YpaBHEHHUS, JK30- U
SHIOTEPMHUUYECKUE peakuUHU. TOMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue Bogopoaa B mpupoie, Gu3ndeckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI oaydeHus. KucnoTsl u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelmeHnble u
HEHaCBILEHHbIE pacTBOpbl. PacTBoprMOCTH BemiecTB B BojJe. MaccoBas J0OJsi BellecTBa B
pactBope. Xumudeckue cBorcTBa BoJbl. OCHOBaHMSA. POJIb pacTBOPOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boibl B mpupoje. 3arpsizHeHue MNpUpOAHBIX BojA. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneoprannuecknx coenuuennid. Oxcunpl. Knaccuduxarmus OKCHIOB:
cosieoOpa3yroire (OCHOBHBIE, KUCIOTHBIE, aM(poTepHBIC) U HecoeoOpa3yromue. HomeHknaTypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHre okCHIoB.

OcnoBanus. Knaccudukanus ocHoBaHWN: MIEMOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. @u3n4ecKUe M XMMHUYECKHE CBOWcTBa ocHOBaHuW. Ilomydenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckrue U XUMUYECKUE
cBoricTBa KUCNoT. Pan akrusHoctu MetaiioB H. H. bekerosa. Ilosryuenne kucnor.

Conu. Homenkiarypa cosieil. @u3ndeckue M XUMUYECKHE CBOMcTBa coJieil. [lomydyenue
COJIEH.

['eneTnyeckas CBSI3b MKy KJIACCAaMH HEOPTraHUYECKUX COEIUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJIEICHNEe COJIepKaHus KUCIOpoia B BO3yXe, MOIydYeHue, coOupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHUCIOpOJa, HAOIIOJeHHE B3aMMOJCWCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUus ropeHus (moxapa), O3HAaKOMIICHUE C
oOpa3liaMu OKCHZOB W OIMCAHHE HX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacrmo3HaBaHUE U
M3y4YeHHE CBOICTB BOJOpoja (TrOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MO>XKHO HMCIOJIb30BaHKE BUIE€OMATEPUAIIOB), HAOII0IeHHEe 00pa310B BEIIECTB KOJIMUECTBOM 1
MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEACIEHHONM MAaccOBOM J0JEH pacTBOPEHHOIO BEILECTBA,
B3aMMO/JICHCTBUE BOJABl C MeTalaMd (HaTpueM U KalbliieM) (BO3MOJKHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), UCCIIEIOBaHHE OOPa3I[OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOO/IeHNEe W3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, M3ydeHHE
B3auMo/ieiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT ¢ METAaJUIaMHU, PEaKIIui
HEWTpanu3aluu, NOJy4YeHNE HEPACTBOPUMBIX OCHOBAHM, BHITECHEHUE OJJHOTO METaljia IPYTHUM
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W3 pPAacTBOpa COJIM, PEUIEHHWE SKCIEPUMEHTAIBHBIX 3adad IO TeMme «BaxHeliine Kiacchl
HEOPraHUYECKUX COEAUHEHUIN

Iepuoguveckuii 3akoH u Ilepuoanyeckas cucrema xumu4yeckux djemeHtos /I, U.
MemnpgesieeBa. CTpoenne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIE
peakuuu

[TepBbIe MOTBITKA KIACCH(PHUKAIINN XUMUICCKIX JJIEMEHTOB. [[OHATHE O TPYIaX CXOTHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMEIbHBIE METAJIJIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEePHBIC OKCUIBI M THAPOKCH/IBI.

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemenros [l M.
MenneneeBa. KopoTkomepuonHas u anuHHonepuogHas ¢opmel [lepuoauueckoid cucTemsl
xumuueckux sneMeHTtoB J[. WM. MengeneeBa. Ilepuoasl u rpynmbl. DU3HYECKH CMBICH
MOPAIKOBOTO HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIIBI JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTPOSHHE AIEKTPOHHBIX
00070uek atoMoB TiepBbIX 20 xumMuueckux 3yeMmeHToB Ilepuommueckoit cuctremsr J[. U.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTa MO €ro noJsiokeHuto B [lepuoanyueckoit
cucteme JI. . Menpeneena.

3aKOHOMEPHOCTH U3MEHEHHS Pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIAM U MIEPUOJIaM.

3nauenue [lepumoanueckoro 3akoHa u [leproanyeckoil CUCTEMbI XUMHYECKUX AJIEMEHTOB
JUISl pa3BUTHS Hayku W npaktuku. J[. . MenneneeB — yu€HbIN U TpaKJaHUH.

Xumuyeckas CBSI3b. KoBaneHnTHas (momnsipHas u HEMoJIIpHast) CBSI3b.
DIEeKTPOOTPULIATEIEHOCTh XUMUYECKUX 371€MEHTOB. MlOHHAas CBA3b

Crenenp  oxkucneHus. OKHCIHUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponeccel
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3ydyeHHe OoOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THIPOKCHUIA
LMHKA C PAacTBOPaMU KHUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINl (TOpeHHE, PEaKI[UU Pa3I0OKEHUs, COSUHECHNUS).

Meosrcnpeomemmnie ceasu

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHUH B 8 KJIACCE OCYLIECTBIIAETCS
yepes UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MOHSATUH, TaK U OHATHH, SBISIOIINXCS
CUCTEMHBIMU U1 OTAEJbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO11ue ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBIN (PaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAIIU3,
CHUHTE3, KIacCHU(pHUKAIUs, MEePUOJUUYHOCTb, HAONIIOIEHUE, OJKCIEPUMEHT, MOJCINPOBAHHE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJNA, SJIEKTPUYECKUI 3apsj, BEIIECTBO, TeNOo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYEeCKHe BETUYMHBI, €IUHHIIBI U3MEPEHHs, KOCMOC, IUIaHETHI,
38351, ComTHIIE.

buonorus: dorocunrtes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rtumpochepa, MuHeEpanbl, TOpPHBIE TOPOJBL, TOJE3HBIC
HCKOITaeMbl€, TOIIMBO, BOJIHBIE PECYPCHI.
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BemecTBo M XMMHUYeCKas peaKkIus

Ilepuoguueckuit 3akoH. llepuommyeckas cucrema XuMHUecKuX 3ieMeHTtoB [[. U
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
3JIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kajus, KaJlbLUs W HUX COCAUHEHUH B COOTBETCTBUM C
I0JIOKEHUEM 2JIEMEHTOB B [lepuoanueckoil cucreme U CTpOEHUEM UX aTOMOB.

CtpoeHue BemIeCTBA: BHJbBI XUMHYECKON CBs3M. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEIIIECTBA OT THIA KPUCTAUTUYECKON PEIIETKH M BUa XUMUUECKON CBSI3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHMX BEMIECTB. XHMMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHMYEeCKUX COCAMHEHHUH, TeHEeTHYeCKas
CBSI3b HEOPTraHWYECKUX BEIIECTB.

Knaccudukanus XuMH4eCKUX peakiui 1Mo pa3IndHbIM MpU3HAKaM (10 YHCIy U COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TETIOBOMY 3(PPEKTY, 10 U3MEHEHHUIO CTENICHEH OKU CIICHUS
XUMUYECKUX DJIEMEHTOB, 10 OOpaTMMOCTH, 1O YYacTHIO KaTajau3aropa). OK30- |
SHIOTEPMHUUECKHE PEAKITUU, TEPMOXUMHUYCCKIE YPABHEHUSI.

[lonsite o ckopoctu xumuyeckoil peakuuu. IloHarne o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMUYECKUX peaknusx. [IoHSTHE O TOMOTEHHBIX M TETePOTreHHBIX peakuusx. [loHsTne o
karanuze. [loHsTre 0 XuMuueckoM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON
PEeaKIMK ¥ MOJOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpaBHEHUI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DJIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLIMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMHUECKOH cBsi3U. CTeneHb
nuccouuanuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakun monHOrOo 0OMeEHa. YCIOBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, IMOJTHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHHUW M COJIEH B CBETE
MpeJCTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KayecTBeHHbIE peakluud Ha HOHBL
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuii Ikcnepumenm:

O03HAKOMJICHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEUIECTB —
METAJUIOB M HEMeTauioB (rpadura M aiMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
UCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW peakluu OT BO3JEHCTBHUS pa3IMUHBIX
(bakToOpoB, HCCIEeIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLEcca AUCCOLUAINH
KHCTIOT, IIeJIouel U coJieit (BO3MOKHO HCIIOIb30BAaHUE BUIEO MATEPUATIOB), IPOBE/ICHUE OMBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKaHUS peakiuii moHHOro obMeHa (oOpa3oBaHHME OCaJKa,
BBIZITICHUE Ta3a, 00pa3oBaHHE BOJbI), OMBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakluuid (TOpeHHe, peakiuu Pa3JIoKEeHHs, COCAWHEHHs), pacro3HaBaHUE
HEOPraHMYeCKHX BEIIECTB C TIOMOIIbIO KAYeCTBEHHBIX pEaKIUil Ha WOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTasiibl M UX COeAUHEHUS

OOmiass xapakTepucThKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUsT aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (PU3MUECKHME CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XuUMHUYECKHE CBOWMCTBA Ha MpUMepe XJopa (B3aUMOJEHCTBHE C MeETaIaMH, HeMeTallJlaMH,
menoyamu). Xjopoogopona. ConsHas KHCIOTa, XHUMHYECKHE CBOWMCTBA, IOJyYeHUE,
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npuMeHenue. JleificTBue xjopa 1 XJI0pOBOJOPO/Ia Ha OPraHU3M YesloBeka. Baxkneime xiaopuiast
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepucTuka 53JeMeHTOB VIA-Tpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHBIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepbl. CepoBOJIOpOA, CTpOEHHE, (U3NYECKUE U XHUMHUYECKHe cBoiicTBa. OKCHIbI Cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTeNs Kilacca KUCIIOT U crienuduueckie). XMMUYECKHE PEaKIny, JeKaIiie
B OCHOBE ITPOMBIIIJIEHHOTO c1I0c00a MOJTyuyeHus! CepHON KUCIOThI. [I[ppuMeHenue cepHoil KUCIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabpar-uoH. HaxoxxneHnue cepbl u eé
COCIMHEHUHN B IPHUPOJAE. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCANHEHUSMH CEpPbI
(KUCIOTHBIE JOXKIM, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIIECHHUS.

OOmiass xapaktepuctuka 3yeMeHTOB VA-rpynnbel. OcCoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMHUecKue cBoiictBa. Kpyrosopot azora B nmpupoje. AMMHaK, ero (pusnueckue U XuMU4ecKHe
CBOICTBa, NMoy4eHue u npumeHeHue. Cosim aMMOHMSI, UX (PU3HUECKHE U XMMHYECKHUE CBOWCTBA,
npuMeHeHne. KauecTBeHHasi peaknus Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIy4YEeHUE,
¢uznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lMcnoap3oBaHue HUTPATOB M COJEM aMMOHHMS B KaueCTBE MHHEPAJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arpsi3sHEHUE OKPYKAIOIIEH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIE MOIUDUKAITUN
docdopa, dusmdeckne u xumudeckue cpoiictBa. Oxcua docdopa (V) u pochopnas xucnora,
(dbu3uYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPAJIbHBIX yI00pECHHI.

OO6mrast xapaktepuctuka 3neMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUs. YTJepo/l, aJUIOTPOIHbIe MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHUecKrue cBoicTBa. Afcopouusa. KpyroBopot yriepoja B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPoOsieMbl, CBsi3aHHbIE ¢ okcuaoM yriaepoaa (I1V),
TUIO0Te3a I00aTbHOr0 MOTEIUICHHUs KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
coiu, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE U NpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-uOoHKI. Vcnonp30Banue kKapOOHATOB B OBITY, MEAULIUHE, TPOMBIIIICHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE TMOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCOUMHEHHIX yIiepoja
(MeTaH, 3TaH, 3TUJICH, alleTUIICH, STaHOJ, TIMIEPHH, YKCYCHasI KicloTa). [[pupogHbie HCTOYHUKU
yIIEBOIOPOIOB (YroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (OeH3UH), UX POJIb
B OBITY M IPOMBINUIEHHOCTH. [IoHsATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
YIJIEBOJAaX — M MX POJM B JKU3HU YelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBA, MOJy4YeHHUE U MPHUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOuime mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBOH kuciore. CUIIMKATBI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobnemsl
0€30I1aCHOT0 HCIIOJIb30BaHMsI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.
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Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3I[OB HEOPTAHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUI-HOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTCKAHUS, OTBITHI,
oTpaxaromme (PU3MYECKUE M XUMHUYECKHE CBOICTBA TaJOTCHOB U MX COCAMHCHHH (BO3MOKHO
WCTIOJIb30BAHNE BHJICOMATEPUANIOB), O3HAKOMIIEHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COCOUHEHUAMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATepUaNIOB), HaAOJIOZEHWEe Tpolriecca OOyrIMBaHUS — caxapa TIOJ  JICHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCIIOTHI, TIPOBEJICHIE KA4YeCTBEHHOUW peakiuu Ha CyIb(ar-HOH W HAONIOIEHUE TMpH3HAKa e
MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3MYECKHMMH CBOWCTBaMM a30Ta, (ocopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3liaMu a30THBIX U PochOpHBIX y100peHui,
MoJy4eHue, coOupaHue, pacro3HaBaHME ¢ H3yYeHHWE CBOWCTB aMMHUaka, TIPOBEJCHUE
KaueCTBEHHBIX PEAKIIMN Ha HOH aMMOHUS U (ocdaT-uOH U U3ydEeHUE MPU3HAKOB UX MPOTEKAHMUSI,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BHJICOMATEpPHAJIOB), H3y4e€HHWE MOJIEJeH KpPUCTAUTMUYECKUX pemeéToK aiMasza, Tpadura,
dbynnepeHa, 03HAKOMIJICHHE C MPOIIECCOM acOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM M yCTPOIMCTBOM MPOTHBOTAa3a, MOJydeHne, COOMpaHue, pacrio3HaBaHNUE M U3YUYE€HHUE CBOWCTB
YTJIEKHUCIIOTO Ta3a, MPOBEIECHHWE KAaYeCTBEHHBIX pEaKIuii Ha KapOOHAT W CHJIMKAT-UOHBI H
W3y4YCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHME C MPOJYKIHMEH CHIMKAaTHOU
MPOMBIIIIEHHOCTH, PEIICHUE KCITEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHelIe HeMeTabl U UX
COCTMHEHUS».

MeTaJuibl B UX COCIMHEHUS

OO011ast XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUHU MX MOJIOKEHUS
B Ilepuoanyeckoil cucrtemMe xumudeckux anemeHtoB Jl. M. MeHneneeBa U CTpOEHHUsS] aTOMOB.
Crpoenue meramioB. Meramnyeckas CBsA3b M METAUIMYECKas KPUCTAIMYECKas peHIETKa.
DNEeKTPOXUMHUYECKUN Pl HampsOKeHUH MeTauioB. Pu3nUecKkue M XUMHUYECKHE CBOMCTBA
MetaiioB. OOmie cnocoOwl noydeHus MeramioB. [loHsTre o KOppo3uu MeTaioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTasb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[llenounble MeTaIIBL: NIOJIOkKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxoxJeHue B npupoje. dOusmyeckne U XUMHUUYECKHE
CBOICTBa (Ha mpuMepe HATpus U Kamusi). OKCUAbI U THAPOKCUABI HATpus U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[{enouyHO3eMeNnbHbIE METAIBI MATHUN U KalbIUil: oJI0)keHue B [leproanueckoit cucreme
xumuyeckux snemeHtoB J[. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXACHUE B IPHUPOJE.
®u3nueckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeilne coOequHEHUs KalbIus
(oxcua, TuIpokcu, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuii: nonoxenue B Ilepumonnueckoil cucrtemMe xumudeckux sneMeHtoB J[. U.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupojae. dusznueckue U XMMHUUYECKHE CBOICTBA
anmoMuHM. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHuUeckux diemeHTtoB [l .
MeneneeBa, CTpO€HHE aTOMa, HaXOKJeHHE B mpupojie. Pu3nueckrue U XUMUYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u comu skene3a (II) u sxemesa (III), mx cocras, cBoiicTBa U
MOJIyYEHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3IaMy METAJUIOB U CIIABOB, X (PM3MUECKUMH CBOWCTBAMH, U3YUCHHE
pe3ynbTaTOB KOPPO3UU METANIOB (BO3MOXHO HCIIOJIH30BAHUE BUJIEOMATEPUAIIOB), 0COOCHHOCTEM
B3aUMOJICHICTBUS OKCHJA KajgblUsl W HaTpus C BOJAOM (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAJIOB), HCCIIEOBAaHME CBOMCTB KECTKOW BOJIBI, IpOIlECCA TOPEHUS JKele3a B
KHUCIIOpo/e  (BO3MOXHO  MCIOJb30BAaHUE  BHUJEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, allOMUHUA, LUMHKa, *ene3a (II) u xenesa
(IIT), menu (II), HabnroeHne U OMMCAHME MPOLIECCOB OKPAIIMBAHUS IJIaMEHU MOHAMU HATpus,
KaJusl U KanblMsl (BO3MOXHO HCIIOJIb30BAaHUE BUAECOMATEPUAJIOB), UCCIEI0BaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIIOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallibl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuaibl B IOBCETHEBHOM JKU3HM ueloBeKa. be3onacHoe HMCMoIb30BaHHE
BELIECTB M XMMHUYECKHX peakuuil B ObITy. I[lepBas momormib Npu XHMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYeCcKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeneibHas JOMycTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHrue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3CH NPU U3yYEHUU XMMHH B 9 KiIacce OCYILECTBISAETCS
gepe3 UCIMO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IOHATHUH, TaK U NOHATHUH, SABISIOINXCS
CHUCTEMHBIMH JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.

OOu1re ecTecTBEHHO-HAYUHbIE TIOHATHUS: HAy4YHbIHN (DaKT, rUNOTe3a, 3aKOH, TEOPHsl, aHAJIH3,
CHHTE3, Kiaccu(ukanusi, NEepUOJUYHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOJEIMPOBAaHHUE,
U3MEpEeHUe, MOJIENb, IBJICHNE, TAPHUKOBBIA 3(PEKT, TEXHOJIOTIHsl, MaTepUAIIBI.

®uspka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJIYIIPOBOJHUKH,
IUAJIEKTPUKH, (OTOZIEMEHT, BEIIECTBO, TENO, 00bEM, arperarHoe COCTOSHHE BEILIeCcTBa, ras,
pacTBOp, paCTBOPUMOCTb, KPUCTAIUINYECKAs pEIIETKA, CIUIABbl, (PU3HUECKHE BEIUYUHBI, €TUHHILIbI
U3MEpPEHUs1, KOCMUUYECKOE NPOCTPAHCTBO, TUIaHETHI, 3B€31b1, CoJHIE.

buosorus: ¢otocunres, apixaHue, O6uocdepa, 3KocHUCTEMa, MHUHEpAJIbHbIE YIO0OpEeHHUS,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATECIIbHBIE BEILECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MBbI€, TOILIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yJAbTaTbl OCBOCHHS NPOTpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe 00yUeHHs] XUMUU B €IMHCTBE y4eOHOM M BOCITUTATEIbHOM ESTETbHOCTH B
COOTBETCTBUM C  TPAAULUOHHBIMU  POCCUNMCKMMHU  COLMOKYJIBTYPHBIMH M  JyXOBHO-



HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MpaBUIAMA U HOPMaMH TOBEIACHHS U
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHMS, CAMOPA3BUTHS U COMATTU3AINN O0yIaTOIIIXCSI.

JIM9HOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHECHTAIMHA W PACIIMPECHUE OMbBITA JIEATEIHHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICIUIO, TIOHWMAHHUS 3HAYCHUS XWUMHYECKOH HAyKH B JKH3HU COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON MH(POPMAIUCH O TEPEIOBBIX TOCTHKEHHUSIX W OTKPBITHUIX
MHPOBOW M OTEUECTBEHHOW XWMUU, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpaskKIaHCKOr0 BOCIIUTAHUS:

MPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M TMPaBWJIAX MEKIUIHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE, KOMMYHUKAaTUBHOU KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
y4e0HO-HCCIIeIOBATEIbCKOM, TBOPYECKOW H JAPYTrUX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPU BBHIMOIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a/ad,
BBITIOJTHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JAHWHM YYCOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHUIO M B3aWMOTIOMOIIM B IPOIECCe 3TOH y4eOHOH AESITeTbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJACHHE M TIOCTYITKH CBOMX TOBAPHUIICH C TTO3UITUH HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHMS MOCJIEACTBUIA MOCTYIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHUYECCKHE TPEICTABICHHUS O  BEIMIECTBE W  XUMHUYECKOH  pEeaKIuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIONIME OCHOBY JUISI
MMOHUMAaHUS CYITHOCTH HAYYHOU KapTHHBI MUPA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOIBI, B3AaUMOCBS3IX YEIOBEKA C MPUPOIHOM CPEoid, O POJIM XHMHHU B TIO3HAHUH
3THX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHBBI, HAIPABJICHHBIC Ha IOJIydCHHE HOBBIX 3HAaHUH MO XHMUH,
HEOOXOJUMBIC Ui OOBSCHEHHS HAOII0JJaeMbIX IPOIECCOB W SBICHHI, IO3HABATEIBHOM,
WHGOPMAIIMOHHOHN U YATATEIBCKOW KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHON PaOOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, AOCTYITHBIMH TEXHHUYECKUMH CpPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, MPOSKTHOW M UCCIIEIOBATCIBCKOW JCATEIILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTU M YPOBHS OOYyUEHUsI B TAJIbHEHIIIEM;

4) opMupOBAHNS KYJIbTYPbI 310POBbSI:

0CO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIICHHSI K CBOEMY 37I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KWU3HU, OCO3HAHUE TOCIEACTBUN M HENPHUATHE BPEAHBIX MPHUBBIYCK
(ynoTpeOnieHus: anKoroiisi, HApKOTUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS MPaBUII
0€30MacHOCTH NP OOpaIIeHHH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peaibHOM JKU3HH;

5) Tpya0BOro BOCIIMTAHHUSI:

HMHTEpEC K MPaKTHYECKOMY HU3YyUeHUIo mpodeccuil u Tpyaa pa3iuyHOro poja, yBaxeHHe K
TPYAY U pe3ylbTaTtaM TPYI0BOM AeATEIHLHOCTH, B TOM YHCIIe Ha OCHOBE MPUMEHEHUS MTPEIMETHBIX
3HAHMA TI0 XHMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAIbHOW TPAECKTOPUU TPOJIOJLKEHUS
oOpa3oBaHUs C Yy4€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
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MHTEPECOB W TOTPEOHOCTEH, yCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh aJTAITUPOBATELCS B IPO(HECCHOHATTLHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIUTAHUS:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CyIIEeCTBOBaHUS, MOHMMAHWE IIEHHOCTH 3JI0POBOrO0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY U ICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MpaBMil 0€30MaCHOTO TTOBEACHUS MpU pabOTe C BEUIECTBAMH,
a TAKXKE€ B CUTYAILMSX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJTy9aeMbIe PH U3YICHUH XUMHUH, JUTSI pEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXKAlOWEeW NPUPOJHOW CPEeHOW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, SKOJOTUYECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranmpenMETHBIX pe3yJIbTAaTOB BBIACISIOT 3HAUYUMBIE Ui (OPMHUPOBAHUS
MHPOBO33PCHHs OOIICHAYYHBIC TMOHATHS (3aKOH, TEOPHs, MPHUHIIMI, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCMEPUMEHT U JIPYToe€.), KOTOPhIE HUCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O
[IETTIOCTHOW HAay4YHOW KapTWHE MHpA, U YHUBEpCAJbHbIE ydeOHbBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpPbIE 00ecreuynBaroT (POpMUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKU, YCTAaHABIIMBATh
B3aMOCBS3b C JPYTMMHU TOHSATUSMH), HCIOJB30BaTh MOHATUSA JUISI OOBSICHEHUS OTIENIbHBIX
(hakTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHUH U1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIHil, ycTaHaBIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXICHHUS (MHIYKTUBHbBIC, AECITYKTHBHBIC, MO aHAJIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSEMbIE B XUMHH MOJIeJIbHbIC TPEICTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMMHUYECKUX PEaKIUd, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpUOOpEeTEeHNEe OMbITA TO IIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCMEPUMEHTOB, YMEHHE HAOMIOIaTh 32 XOJ0M MpoIlecca, CaMOCTOSATENBHO MPOrHO3UPOBATH €TI0
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pe3yibTar, (opMyIHpoBaTh 00OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora ¢ undopmanueii:

yMeHUE BbIOMpPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTABIICHUS, TOJTy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOYJISIpHAs JIUTepaTypa
XMUMHMUYECKOTO COJIEpKAHUs, CIIPaBOYHbIE T0co0us, pecypchl IHTepHeTa), KpUTUUECKU OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METO/IbI U 3aIIPOCHl IIPU MOUCKE U 0TOOpe MHpopManuu u
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAUMBIX JUIs BBIIIOJIHEHUSI yUEOHBIX U TO3HABATENbHbIX 3a/1a4
ONpEeJeNEHHOrO0 THUIA, NMPHOOpETEeHHE OmbITa B 00JACTH HCHOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (QOpMYy MpeACTaBIECHUS
nH(pOpMallMd M WJUIIOCTPUPOBATH pellaeMble 3a/a4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOMHAIMSMUY;

YMEHHE HCIOJb30BaTh W AaHAJIM3UPOBaTh B Ipollecce y4eOHOM M HCCIeI0BaTEIbCKON
JEeSITeIbHOCTH MHPOPMAIIUIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKpY)KaroIlel MPUPOTHON CPEeIbl.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHsSI 3a/laBaTh BOIpPOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHPOBaTh CBOU NPEUIOKEHUS OTHOCUTEIIBHO BBITOJHEHHS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUsI IPECTABISATh NOJyYeHHbIE PE3YIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPe3yJbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1Ja0OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO HMCCICIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOrO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
o0LIMX HMHTEPECOB W COTrJIacoBaHMs MO3ulMil (0OCyxkaeHus, oOMEH MHEHUSIMH, «MO3TOBbHIE
LITYPMbI», KOOPJUHALIMS COBMECTHBIX JACHCTBUIA, ONpeAesieHue KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIFHO OMpPENeNsITh IeNId AeSTeIbHOCTH, MJIaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
Haubomee 3¢ GeKTUBHBIE CIIOCOOBI pelieHHs y4eOHbIX 1 TO3HABATENIbHBIX 3324, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JEHCTBUI IPU BBHIMIOJIHEHUH 3a/IaHUI
C yu€TOM TOJIyYeHHUS HOBBIX 3HAHUM 00 H3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO PE3YyNbTaTa 3asBJICHHOMN LI€JIH, YMEHHE UCIIOJB30BaTh U
aHAJIN3MPOBATh KOHTEKCTHI, IPEAJIAaraeMbIE€ B YCIIOBUM 3alaHUM.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell mMporpamMmol, BBIJIENSIOT: OCBOCHHBIE
oOyJaloIMMHUCS Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBul, crneuuduyeckue IS
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npeaMeTHoi obnactu «XUMHS», BHUIBI JESITEILHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHSI, €ro
HUHTEpIpETaIu, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOIIMXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUN
AJIEMEHT, MPOCTOE BELIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHas),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHas mMacca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JI0JIsI XUMUYECKOTO 3JEMEHTa B COEJAMHEHUU, MOJIIPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasI
peakuusi, Ki1accuuKalMs peakuil: peaklud COEIUHEHUS, PEeaKlUU pasJIoKEHUs, peakuuu
3aMellEeHus], peakuu 0OMEeHa, 9K30- U SHA0TEPMUYECKHE PEAKIMH, TEIIOBOM ApdEeKT peakuuu,
SIIPO aTOMa, AJIEKTPOHHBIN CJIOW aToma, aTOMHAasi OpOUTallb, PaIMyC aTOMa, XUMUYECKast CBS3b,
MOJISIPHAsl M HETOJISIpHAsl KOBAJICHTHAsl CBsI3b, MOHHAS CBsI3b, MOH, KaTHOH, aHWOH, PacTBOP,
MaccoBasi J10J1s1 BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHITHH W TPUMEHSTH ITH
TIOHSTHS MPH OTMCAHUU BEIIECTB U UX MPEBpaICHUH;

® JCMOJb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHUS (OopMyl BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeensiTh BaJEHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEeHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeauHEHWW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSIX;

e packpbiBaTh cMmbIch [lepuoamueckoro 3akona J[. 1. MeHnaeneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHKE NMEePUOIUIYECKON 3aBUCIMOCTH CBOICTB XUMUYECKUX AIEMEHTOB OT UX MOJIOKEHUS B
[lepuoauueckoii cucreMme, 3aKOHOB COXPaHEHUS! MAacChl BELIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOTaJipo;

e OmHUCHIBAaTh U XapakTepuszoBarth Tabnauunyo ¢opmy [lepronuyeckoil cucTeMbI
XMUMHYECKUX AJIEMEHTOB: pazliMyaTh MOHATUS «TJaBHas moArpynna (A-Tpymmna)» U «moOouHas
noarpynna (b-rpymma)», mansie u OoJsiblIMe NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
umetrorcs B tabnuue «llepuonnyeckas cucrema xumuueckux snemenToB J[. M. MenaeneeBa» c
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSpa,
oOl1ee YnCiIo 3JIEKTPOHOB U PACIpEIeIeHHE UX 0 SJIEKTPOHHBIM CIIO0SIM);

e KiaccupUIMPOBATH XUMHUECKHUE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMUYECKHE
peaxiuu (1Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKI[UHU BEIIECTB, IO TEILIOBOMY dPEKTY);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEILECTB PA3IUYHBIX
KJIaCCOB, MOJTBEpXkJasi ONUCAHHWE MPUMEPAMH MOJIEKYISPHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIni;

® [IPOTrHO3MPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

® BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTO dlIeMeHTa o (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKITN;
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® IMPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIHHON JNEATENTbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, OO0OOIICHHE, CHCTeMATU3allul0, KiIacCU(DHUKAIWMIO, BBIABICHHUE MPHYUHHO-
-CIICICTBEHHBIX CBSI3€H — ISl H3y4E€HUSI CBOMCTB BELIECTB U XUMUUECKUX PEAKLUH, €CTECTBEHHO-
Hay4YHbIE METOJbl MO3HAHWS — HAONMIOACHUE, H3MEPEHHE, MOICITHPOBAHHUE, HSKCHEPUMEHT
(peanbHbIN U MBICIICHHBIN);

e cCle[OBaThb IpaBUjaM I[I0Jb30BAaHUS XUMHUYECKOM TMOCYyI0oM U 1a00paTOpHBIM
000pyZI0BaHKEM, a TAK)KE TPABUIIaM 0OpaIlleHHs C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKIUSIMHU
[0 BBHIMOJIHEHUIO JITAOOPATOPHBIX XWMHUYECKHX ONBITOB 1O TIOJIYYEHHIO H COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C OTIPENEIEHHOM
MAacCOBOM JIOJIEW pPAcTBOPEHHOIO BEIIECTBA, IUIAHWPOBAaTH W IPOBOJUTH XUMHUYECKHE
AKCHEPUMEHTHI 10 PAaClO3HABAHHUIO PACTBOPOB IIEJIIOYEH M KUCIOT € MOMOIIBIO MHJIUKATOPOB
(lakmyc, GpeHondTanenH, METUJIOPAHXK U JPYTHUE).

K xoniy obydyenust B 9 kJjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

® pPaCKpBIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHSTHH: XUMUYECKUN SJIEMEHT, aTOM,
MOJIEKyJia, WOH, KAaTHOH, aHWOH, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKHCIICHHS, XUMHUYECKas peakius, XUMHYeCKas CBS3b,
Ter10BO# A (HEKT peakIuu, MOJib, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JTUCCOIMAINS, PEaKIHMH HWOHHOTO OOMEHa, KaTaliu3aTop, XUMUUYECKOe
paBHOBecHe, 00paTUMBbIe U HEOOpAaTUMBbIE pEeaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTEJb, OKHCIEHHE M BOCCTAaHOBIIEHHE, aJUIOTPOMUs, amM(pOTEpHOCTH,
XUMHYECKass CBs3b (KOBaJE€HTHas, HWOHHAs, MeTa/yindyeckas), KpuUCTa/sindeckas pemeTka,
KOppO3Us METAJJIOB, CIUIaBbl, CKOPOCTh XMMMYECKON peaklMH, NpeesbHO A0MycTUMas
koHueHtpanus [1/IK Bemectna;

® JULTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUN U MPUMEHSTH 3TH
MOHSATHS NIPU ONMKMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

® JCMOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY JMJIsi COCTaBieHUS (OpMyN BEIIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

® OMmpeiensiTh BAJICHTHOCTb M CTENEHb OKUCJICHHUS XHUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPHHAJIKHOCTh BEIIECTB K OINPEeAeIEHHOMY KIAccy
coenuHeHUH no GopMmynam, BUJ XUMUYECKOH CBS3U (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B
HEOPraHUYECKUX COCIMHEHUSX, 3apsi/l HOHA [0 XUMUYECKOH (hopMyIie, XapaKTep Cpelibl B BOIHBIX
pacTBopax HEOPraHWYeCKHMX COCAWHEHUH, THUMN KPHUCTAJUIMYECKON PpEmETKH KOHKPETHOTO
BEIIECTBA;

e packpeiBaTh cMbici Ilepuoanueckoro 3akona JI. 1. MennaeneeBa u AeMOHCTPUPOBAThH
€ro MOHMMaHUe: OTMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyto Gopmy [leprnonndeckoil cucteMsl
XMMHYECKUX AJIEMEHTOB: pazNiuyaTh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «rmoOouHas
noarpynna (b-rpymma)», Maneie u OoNbIINE TEPUOABI, COOTHOCUTH 00O03HAYECHHS, KOTOpPHIE
UMEIOTCS B TEPUOJAMYECKON Talnuile, C YUCIOBBIMH XapaKTePHUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apA[ Aipa, 00IIee YUCII0 IEKTPOHOB U paclpeieieHUe UX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IIHNE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 2JIEMEHTOB U
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UX COCIMHEHMH B MpeJenaX MaJbIX MEpUOJIOB M TJIABHBIX MOATPYMI C Y4ETOM CTPOCHHUS UX
aTOMOB;

® KJIACCH(PUUIUPOBATH XUMUYECKHE 3JICMEHTHI, HEOPIraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (10 YUCITy M COCTaBY y4acCTBYIOIIMX B PEAKLUHU BEILIECTB, MO TEIIOBOMY 3P PEKTY, 1Mo
M3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATH) OOmMHKE U crenuduyeckne XUMHUYECKHE CBOWCTBA
MIPOCTHIX M CJIOXHBIX BEHIECTB, MOATBEPXKAAsi ONMMCAHNE TIPUMEPAMHU MOJICKYJISIPHBIX ¥ MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

® COCTaBJISATh YPABHEHUS AJIEKTPOIUTUUECKON JTUCCOLMAIIMU KUCIIOT, IEJI0YEH U COJIeH,
MOJIHBIE M COKpalIéHHbIE YypaBHEHHUS peakuii HOHHOrO OOMEHa, YypaBHEHHUS peaklui,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TIE€HETHUECKOM CBSI3M MEXAy BEIIECTBAMH pPAa3JIMYHBIX
KJIaCCOB;

® DpacKphIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKItii;

® IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOZMOXXHOCTHU
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa 1o (hopMylie COeTMHEHNs, MaCCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINN;

e coOnrofaTh TpaBWJa [OJB30BAaHUS XMMHUYECKONW TMOCYIOoM U  J1abOpaToOpHBIM
o0opynoBaHUEM, a TakKe MpaBuiia 0OpallleHHs C BEIIECTBAMH B COOTBETCTBUH C UHCTPYKIUSIMU
[0 BBIOJIHEHUIO JAOOPATOPHBIX XMMHMUYECKHUX OIBITOB IO TMOJYYEHUI0O U COOMpaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKHCIIOTO Ta3a);

® TPOBOJUTH PEAKIUU, MOATBEPKAAIONINE KAYECTBEHHBI COCTAB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOpUI-, OpomMua-, MOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cyibdar-, TUIPOKCUI-HUOHBI, KATHOHBl aMMOHHMS M  HMOHBl H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

® IPUMEHATH OCHOBHBIE OTEpPAllMU MBICIUTEIBHONU AESITETbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHIe, CUCTEMATH3AIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eH — st
M3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHI, €CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO Yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpamMMblI Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYECKHE TOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnieckunx 3jaemMeHToB /I, U. MenneneeBa. CTpoeHue aTOMOB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Iepronnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

XUMUYeCcKnX dneMeHToB J1. Y.
Memnpene-eBa. CTpoeHue
aToma

XUMHYECKASA CBA3b.
bu6mmorexa [{OK

3.2 OxucurensHo- 8 ! https://m.edso00.ru/7f41837¢

BOCCTAHOBHUTCJIbHBIC PCAKITNN

Hroro mo paznen 15 Bubmuotexa LIOK
pasAeIy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB 68 4 5
10 ITPOT'PAMME
9 KJIACC
Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHUe pa3/iesioB U TeM (undgposbie)
Ne i/mm Konrpoabnsie | IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BemmecTBo 1 XUMMYECKHE PeaKIu
[ToBTOpEeHUE U yriyoieHue 3HaHUH bubnmuoreka [JOK
1.1 5 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTUYECKAS AUCCOIUALIMSL. bu6mmoreka [JOK
1.3 8 1 1
XMUMHYECKHE PEaKkluu B PacTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17

Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
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91 OO0mas XxapakTepUCTUKA XUMUIECKIX 4 bubnmoreka [JOK
anemeHnToB VIIA-rpynmel. "anorenst https://m.edsoo.ru/7f41a636
p | e |
S https://m.edsoo.ru/7f41a636
23| onememron VArmymm Avon Gonop 7 biGmnorera LIOK
X COCIMHCHHA ’ https://m.edsoo.ru/7f41a636
26| onemommon Ao Yerepone : biGmnorera LIOK
KPEMHIIA 1 HX COCTMHEHII https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pazgea 3. Mera/iibl 1 MX COeIMHEHM S
bubmuorexa [JOK
3.1 OO6mue CBOMCTBA METAIIOB 4 https://m.edsgf).ru/7f4la636
bubmuorexa [JOK
3.2 Baxxneime MeTaJUIbl 1 UX COETUHEHUS 16 https://m.e dsi.ru 17£41a636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v OKpy:Kamomas cpeaa
4.1 BemectBa u MmaTepuaiibl B )KM3HU YEIOBEKa 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PezepBHoOE Bpems 3 bubmmorexa IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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ConeprxaHye HAIMOHANBHBIX, PETHOHAIBHBIX M 3THOKYJIBTYPHBIX 0COOEHHOCTEH 10

peaMeETy

OTPaKEHO B

KaJICHAAPHO-TCMATHUICCKOM

IJIaHUPOBAHUHN C Y4€TOM

COOTBETCTBYIOILIUX TEM, MOJIOKEHHI 6a30BOT0 KOMIIOHEHTA MporpamMmbl. Pacipenenenus

y4eOHOTO BpEMEHM 3alUIaHUPOBaHbI B (OpMe SKCKYpCHHl, YPOKOB WM BKJIOYEHBI

(parMeHTapHO B YPOKH.
HaunmnonajabHble, pernoHaJbHbIE, YTHOKYILTYPHBIE 0CO0€HHOCTH

Hli\g 0 Tema ypoxka Conepxxanne HPOO
[Mpenmer xumun. Ponp xumuu | [lone3nsie uckonaemeie YensOnnckoit odnactu
B JKM3HHM 4YelloBeKa. BBOIHBIN | 3HAUCHWE XMMHH B JKU3HH pErHoHa (IIPOIyKIIHS
1 WHCTPYKTQX  TIO0  TEXHUKE | MPOMBIIIICHHBIX MPEANPHUATHH — SKOHOMHYECKAsS
0e30macHOCTM B KaOWHETE | MOIlb  PEruoHa,  BHIOPOCHI  MPOMBIIIJIEHHBIX
XUMHH. TPEITPHUSITHIA — SKOJIOTUIESCKHE MTPOOIEMBI.
ATOMHO-MOJICKYIIIPHOE [IpocThie W CIOXHBIE XUMHYECKHE BEIIESCTBA B
2 YUEHHE. Xumudeckue | atMmocdepe perruona, B ObITY.
AJIEMEHTBI
H3MeHenus B cocTase saep M3oronnas npoaykuus [10 «Masky.
3 ATOMOB XHMHUYECKUX
2JIEMEHTOB.
H3oTomsI.
[IpocTeie BemecTBa — MeTaJiisl, IOJTydaeMble Ha MIPEANPUATHIX PETHOHA,
METaJLTbI. obmacth wux mnpumeHeHus(uyryH, craab OAO
4 «Meueny», MMK, r.Muacc, 3naroyct, CaTka; Me/b-
MeTan.3aBoibl Kapabami, KelmTeiM, IMHK, KaaMUH,
uHaui - YD13 u ap)
[Ipocteie BemecTBa — 3amacel rpaduTa B pErHoHE; a30T, KHUCIOPOZ,
5 HEMETaJLIbL. BOJOPOJ, aproH 3HayeHUWEe U [OJIydeHHE Ha
OPEIIPUITUIX TOPOa.
Oxcuplt Oxcuanble pynsl peruoHa(keie3HsKd), TIIMHA,
KBapl ux 3HaueHue. OKCUIbl — BpeIHbIE BHIOPOCHI
6 MPOMBIIITICHHBIX MIPeNPUITUN, TpaHcropra
AMMUaK, CEpoBOJIOPOJ B OKpYXKarwIleh cpeae
peruoHa
7 Bona. OcHoBanus. [Ipumepbl npuMeHeHHs] OCHOBaHUN B OBITY U Ha
MPOMBIIIICHHBIX MPEANPUATHAX 00TaCTH.
OcHOBHBIE KJIacChI CepHas  kucioTa TOPOAYKUHUS  MPEANPHUSTHHA
8 HEOPraHMYECKUX BEIIECTB. peruoHa. [Ipumepsl mpUMeHEHUs KUCIOT B OBITY U
Kucnotsr. HAa TPOMBIIUIEHHBIX MPEANPHUATHIX  OO0NacTH.
KucnoTHble 1011, UX TPOUCXOKICHHUE.
OcHOBHBIE KJIacChl MecTopoxJeHIsI MHUHEpPATIOB W TOPHBIX IMOPOJ B
9 HEOPraHMYECKHUX BEIIECTB. peruone. Comu B mpupoae. Conm B cocTaBe
Conu. MUHepanbHOU Bobl. KapOoHaThI Hallero kpasi.
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YucThle BELeCcTBA U CMECH

CriocoObl OYHMCTKU MPUPOTHON BOJBI M MOJTyYECHUE

10 BEIIICCTB. YUCTOM IIUTHEBOM BOJBI B PETHOHE.
@u3nyecKue ABICHUS. [Ipumenenne ¢u3.sBICHUNH B XO3siiCTBE 00JIACTH
Paznenenne cmeceit. Ounctka | (KoBka, mpokatka meramioB Ha OAO «Meueny,
11 BelecTB. OunbTpoBaHue. JUCTWJUISIMSL ~ KaMEHHOYTOJIBHOM ~ CMOJBI  Ha
KOKCOXMM  TIPOM3BOACTBE,  (paKIMOHUPOBAHUE
Bo3ayxa OAO «Meuen», KUCIOPOIHBIE CTAaHIIUH.
XUMHUYECKUE pPEeaKLUU. [IpeBpaiieHus BemecTs, IPOUCXOISIINE B IPUPOJIE
[Ipu3Haku u ycnoBus ux U B pe3yiabTaTe XO35HUCTBEHHOW JESITEIBHOCTU
12 MPOTEKAaHUs. DK30- U YeJI0BEKa.
SH/I0TEPMHUUECKUE PEAKIIUH.
Peaknuu pasnoxxeHus u [Ipumepsr peakuui, MIPOTEKAOLIUX Ha
13 COEJIMHEHMUSI. IPOU3BOJICTBE (TOJTY4YEHHE CEpPHOW KHCIOTHI Ha
UDII3, nosyueHre METAIIJIOB) U B )KU3HU YEJIOBEKA.
Peaxiiuu oOMeHa. 3akuciieHue IOYB. Peaxiin oOmenHa
14 (U3BECTKOBaHUE, TUIICOBAHKE MTOYB 00JIaCTH).
15 DNEeKTpOIUTHYECKAS buorennas pojb HOHOB Kalusi, HATPUsL, XJI0pa U JIp.
JICCOLIMAIS. Posb mOHOB BOIOpO/1a B TMTAaHUH PACTEHUM.
16 WNonnsle ypaBHeHus peakuuu. | Peakuuu noHHOro oOMeHa, BCTpedarolmuecs Ha
XUMUYECKHUX MPOU3BOJCTBAX.
Oxcunpl, ux knaccupukanus. | Mcnoabs3zoBaHue OKCHJIOB METaJlIOB KaK
17 CBoiiCTBa OCHOBHBIX H xpoMoopoB Ha YensOMHCKOM JaKOKPACOYHOM
KHUCJIOTHBIX OKCHJIOB. 3aBojie. Kucnoruele noxau.
[IpakTuueckas padoTa. [TouBer YensOunckoit obnactu. OmnpenencHue
18 AHanu3 NoYBHlI. KUCJIOTHOCTH cpejibl. ['urcoBaHne u U3BECTKOBaHUE

IIOYB.
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