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IIporpamma 1no XMMHM Ha ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUS COCTABIIEHA HA OCHOBE
TpeOOBaHUH K pe3yJabTaTaM OCBOSHH OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npencrasieHHpix B @I'OC OO0, a Takxke Ha OCHOBe (eaepanbHOl paboueit
IPOrpaMMbl BOCIUTAHMS M C y4ETOM KOHIIEMIIMU MpenojaBaHus y4yeOHOro mnpenmMera «XuMHs» B
o0OpasoBarenbHBIX opranu3anusax Poccuiickont denepanum.

[IporpaMmma 1o xXuMHH AaéT MpEACTAaBICHUE O IENix, OOmel crTparerun OOydeHUs,
BOCIIUTAHUS W Ppa3BUTHS OOYYAIONMXCS CPEACTBAMU YYE€OHOTrO MpEaMeTa, YCTaHABIMBACT
00s13aTeNlbHOE TPEMETHOE COZAEpXkKaHHe, MpelycMaTpUBaeT paclpeieiieHue ero mo KJjaccaMm M
CTPYKTYpUPOBaHUE MO pa3lieiaM U TeMaM MPOrpaMMBbl MO XHUMHH, ONPEAEISeT KOJIUYECTBEHHbIE U
Kau€CTBEHHBIE XapAKTEPUCTUKU COAECPXKAHMUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh H3YyYCHUS
XUMHUHM C Y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3EH, JIOTMKM y4yeOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIUXcsl, OMpeaesieT BO3MOKHOCTH TpeaMeTa Ui pealn3anuu
TpeOOBaHUIl K pe3ylnbraTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMmbl Ha YpPOBHE
OCHOBHOTI0 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yibTaraM 00y4eHUsI XUMUU Ha YPOBHE
Hened M3ydeHHUs TpeAMeTa W OCHOBHBIX BHJIOB yueOHO-IIO3HABAaTENIbHON J1€ATEIbHOCTU
00yy4aromnierocst Mo OCBOCHUIO y4eOHOTO COJepKAHUSI.

3HaHME XMMHH CIYXKHT OCHOBOW A (hOPMUPOBAaHUS MHUPOBO33PEHHUsT 00YYaroIIerocs, ero
NPEACTaBICHUH O MarepHaJbHOM EIMHCTBE MHUPA, BAXHYIO POJb UTPAIOT (POpPMHUpPYyEMbIe XUMHEH
IPEJCTaBICHUS O B3aMMOIPEBPALICHUSIX HEPTMU U 00 HBOJIOLMHU BEIIECTB B MPUPOAE, O MyTAX
pemieHus IO0albHBIX MpPOOJIEM  yCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA —  CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBON M IKOJIOTUYECKOi 0e301MacHOCTH, MPOOIeM 3IpaBOOXPaHEHUSI.

N3y4yenune xumuu:

CIIOCOOCTBYET peaju3aly BO3MOXKHOCTEH JI1 CaMOpazBUTHUS U (POPMHUPOBAHUS KYIBTYpPbI
JUYHOCTH, €€ 0011Iel U PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUYECKHUX CHOCOOHOCTEH O0Oydaroluxcs,
HaBBIKOB ~ HUX  CaMOCTOSTENbHONH  y4eOHOM  JeATEeNIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEJIOBATENIbCKUX ~ YMEHHMH, HEOOXOAMMBIX Kak B TIOBCEAHEBHOW JKM3HM, TaKk M B
podeCCHOHATBHON IeATeTbHOCTH;

3HAKOMUT CO CHEIM(PHUKON HAydHOTO MBIIIJICHHS, 3aKJIa/{bIBAa€T OCHOBBI LIEJOCTHOTO B3IIAIa
Ha €MHCTBO IMPHUPOABI M YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTanoM B (HOpMUPOBAHUU
€CTEeCTBEHHO-HAyYHON TPaMOTHOCTH O0yYarOIIUXCS;

croco0CTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHbIM 3HAHUSIM,

K IpUpoAC, K YCIIOBCKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 06p3.30BaHI/IC o6yqa101111/1xc;1.



JlanHble HampaBieHUs B OOYYEHUHM XHUMHH OOECIIEUMBAIOTCS CHEHUUKON comepKaHus
y4eOHOTO TMpeaMeTa, KOTOPbIM SBIsETCS MeJarorniyecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOMU
HayKW XMMHH Ha ONPEIEIIEHHOM 3Tare €€ pa3BUTH.

Kypc Xxumum Ha ypoBHE OCHOBHOIO OOLIEro oOpa3oBaHMsS OPHUEHTUPOBAH Ha OCBOCHHE
00y4aroLMMHCA CUCTEMbl N1€PBOHAYAJIBHBIX MOHATUN XMMUH, OCHOB HEOPIaHUYECKOW XHUMHUHM U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBbIX [TOHITUH OpraHU4eCKON XUMUU.

CrtpykTypa conmepkaHusi IpOTrpaMMbl IO XUMHUH C(HOPMHpPOBAHA HAa OCHOBE CHUCTEMHOTO
nogxona K e€ usydeHuro. ConepskaHue CKIAAbIBAETCS M3 CUCTEMbl IOHATHH O XHMHYECKOM
3JIEMEHTE U BEIEeCTBE U CHUCTEMBbI OHATUH 0 XUMHUUYECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbI 110 MPUHIMUIY MOCIEI0BAaTEIbHOIO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKUX
IIPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuyeckoro 3axkona /1. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUU aToMa U XUMUYECKOU CBS3H;

— IpeACTaBIEHUH 00 3JEKTPOIUTUYECKON JUCCOLUAIIMH BELLIECTB B PACTBOPAX.

Teopernyeckne 3HaHMSA pPACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJNYyYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BMBAIOTCS IMOCIIEAI0BATEIbHO OT OJHOIO YPOBHSA K JAPYrOMY, BBIITOJHSS
(GYHKIMM OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOYKHOCTEM MPAKTUYECKOIO
IPUMEHEHHUS U TIOJTYYEeHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUH CIOCOOCTBYET (OPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHUYECKOM COCTABIIAIOLIEH HAy4HOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHON IPUPOJIBI,
LIEHHOCTHOTO OTHOLICHHS K HAyYHOMY 3HAHMIO M METO/aM IO3HAHMs B Hayke. M3yuenue xumuu
IPOUCXOUT C MPHUBJICYCHUEM 3HAHUN U3 paHee M3YYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKarouui
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Knacey.

[Tpy u3y4yeHUM XMMHUU NMPOUCXOAUT (POPMHUPOBAHHE 3HAHMI OCHOB XMMMYECKOH HayKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON JeSITeIbHOCTH YeJloBeKa U KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOH KyJIBTYpHhI. 3a7a4a y4eOHOTo IpeaMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMBI
XUMHUYECKUX 3HAaHUM — BaXKHEWIIUX (PAKTOB, MOHITHH, 3aKOHOB M TEOPETUUYECKUX MOJOKEHHIH,
JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKkTepa, sA3blka HayKH, B MPHOOIIEHUH K HAyYHBIM
METOJIaM TMO3HaHUS MPU U3yYSHHUHU BEIIECTB U XMMUYECKHX PEaKIUi, B (GOPMUPOBAHUU U PAa3BUTUH
MO3HABAaTE€IbHBIX YMEHMM U HUX TpPUMEHEHHMM B Yy4eOHO-TIO3HABaTelIbHOW M  yueOHO-
HCCJIEZIOBATENIbCKOM NEATENbHOCTH, OCBOSHUH IMpaBMil 0€30MacHOro oOpallleHus C BELeCTBAMU B
MOBCETHEBHOM JKN3HHU.

[lpy w3ydyeHMH XHMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS BAXKHOE 3HAYCHHE

puoOpeNy Takue IeH, KaK:



— (opMHpOBaHHE WHTEIUICKTYyaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEIICHHUH, CIOCOOHOHN alanTUpOBaThcs K OBICTPO
MEHSIOLITUMCS YCIIOBUSIM KU3HU;

— HamIpaBICHHOCTh OOy4YeHHsI Ha CHCTEMAarHyecKkoe NpHOOIICHHE O0OyJaroImuxcs K
CaMOCTOSITEIIbHOW MMO3HABATEIILHOW JESITEIbHOCTH, HAYYHBIM METOAaM IMO3HAHUsS, (YOPMHUPYIOLIIM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH;

— obecrieueHue YCIIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOy4YarOIIMMHUCS OIBITa
pa3sHOOOpa3HON JEeSATETBbHOCTH, TO3HAHUS W CaMOIIO3HAHWSI, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHITUH ), IMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JUUISI PA3JIMYHBIX BUJIOB JICATEIBHOCTH;

— (opmupoBanue o0mel (GpyHKIMOHAIBHONH U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHCIIe YMEHUH OOBSCHATH U OICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, MCIIONB3Ysl 3HAHHS U OIIBIT,
MOJTYYCHHBIC TIPY U3YYCHUU XMMUH, IPUMEHSATh X TPU PEIICHUHU MPOOJIeM B TIOBCEIHEBHOW KU3HU
U TPYIOBOH NI TEILHOCTH;

— (opmupoBanne y oOyyaromuxcs TyMaHHUCTUYECKHX OTHOIICHWH, MOHMMAaHUS LIEHHOCTH
XUMHYECKUX 3HAaHUHM Ui BHIPAOOTKH SKOJOTMYECKH II€JIeCOO0Pa3HOro IMOBEIEHHs B OBITY U
TPYAOBOM JESITEILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPY)KAIOIICH MTPUPOIHOMN CPEIIbI;

— pa3BUTHE MOTHUBAIIUH K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO Ha
OCHOBE YCBOCHHS OOIIEUEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY MpoduItst u
HaIpaBJIEHHOCTH JTaTbHEHIIIET0 O0yUSHHS.

OOmiee 4MCIO YacoB, OTBENEHHBIX U M3YYCHHS XMMHH HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaBinseT 136 gacoB: B 8 kiacce — 68 yacoB (2 vaca B Hezento), B 9 kimacce — 68

4acoB (2 yaca B HEZIETIO).



COILEPKAHUE OBYYEHMUSA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TIOHATHSA

[Tpenmer xumuu. Pons XMMHUM B )KU3HH YeIOBeKa. XMMUS B CUCTEME HayK. Teia U BellecTBa.
®du3nuecKrue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHUE BellecTB. [loHsTHE 0 MeTOAaX MO3HAHUS B
xumud. Yncrteie BemecTBa 1 cmecH. CriocoObl pasesieHus: cMecei.

ATOMBI U MOJIEKYNbl. XUMHUYECKHUE dJieMeHThl. CUMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [IpocThie
U CJIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumnueckas: popmyna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeulecTB. OTHocuUTenbHas aromMHas Mmacca. OTHOcHUTENbHAas MOJEKYNIspHas Macca.
MaccoBasi 707151 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUU.

KonuuectBo BemectBa. Mosib. Momnsipas Macca. B3anMocCBs3b KONUYECTBA, MACChl U YKCIIa
CTPYKTYPHBIX €MHHMII BelecTBa. PacuéTel mo ¢popmynamMm XMMHUYECKUX COCTUHEHUH.

Ou3nueckue M XUMHUYECKHE SBICHUS. XHMHYECKas peakiuuss W €€ NpHU3HAKH. 3aKOH
COXPaHEHHUs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHHUA. Kimaccudukanuss XUMUYECKUX peaklui
(coemuHeHus, pa3IoKeHUs, 3aMEICHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCynoH, npaBuwiaMu pabOThl B JabOparopuu U HpHEMaMu
oOpareHusi ¢ J1abOpaTOpHBIM OOOpPYIOBaHUEM, H3yY€HHWE U ONHUCAHHE (PU3NYECKUX CBOWCTB
00pa3l0B HEOPraHWYECKHUX BELIECTB, HaOMONeHHEe (U3NUECKUX (TUIaBIEHUE BOCKA, TasHUE JbJA,
pacTupaHue caxapa B CTYIIKe, KUNIEHHE M KOHJEHCalus BOJbl) M XMMHUYECKHX (TOpEHHME CBeuH,
MIPOKAJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICICTBHE MeNla C KUCJIOTOW) SBJIEHUHM, HAOIIOeHUE U
ONMCAHHUE TPU3HAKOB NPOTEKaHUS XMMMUYECKHUX peakiui (pas3jiokeHUe caxapa, B3auMOJIEHCTBUE
CEepHOM KHCIOTHl € XJOpUAOM Oapusi, paszinoxeHue ruapokcuga meau (ll) mpu HarpeBanuw,
B3anMoJielicTBUE kene3a ¢ pactBopoM coiu Meau (ll), nzyuenune cnocoOoB pasaeneHus cmeceil: ¢
MIOMOIIBI0 MarHuTa, (GMIBTPOBaHHE, BBIIAPUBAHHE, TUCTHIUIAIUS, XpoMmarorpadus, MpoBeaeHHe
OYUCTKM TIOBAPEHHOW conu, HaONIOfeHNe | OINUCAaHUE pEe3yJAbTaTOB TPOBEACHUS OIbBITA,
WITIOCTPUPYIOILETO 3aKOH COXPaHEHHsI MacChl, CO3/1aHUe MOJeNIel MOJIeKy: (I1apOCTEPKHEBBIX).

Baskneiilue npeacTaBUTe M HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razo. CocraB Bo3zmyxa. Kuciopom — 3JI€eMEHT W TPOCTOE BEMIECTBO.
Haxoxxnenue kucinopoaa B mpupoze, GpuU3ndecKkue U XMMHUECKHe CBOWCTBA (peakIUU TOPEHHs).
Oxcunpl. Ilpumenenne xkucnopoga. CrocoObl TMOMy4eHHUS KUCIOpoda B JIabOpaTopuu U
IpOMBIIIIEHHOCTH. KpyroBopoT kucimopoga B mpupoge. O30H — amjgoTponHas MOIU(HUKaIUs

KHCIIOpOJIa.



TermoBoit 3p¢deKT XUMHUECKOH peakiud, TEPMOXMMHUYECKHUE ypaBHEHHS, 0JK30- U
OHAOTEPMUYECKUE peakuuu. TOoIMBO: yroiab M MeETaH. 3arps3HEHUE BO31yXa, YCHJIECHUE
NapHUKOBOTO AP QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocroe BemiectBo. Haxoxaenue Bogopoaa B npupoje, Guandeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MoyueHusi. KucioTsl u comiu.

MosnsipHblit 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM yPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pacrBopurens. PactBopel. HacwlmenHsie u
HEHACBIIICHHbIE PACTBOPHI. PacTBOPUMOCTH BEeHIECTB B BoJe. MaccoBast 107151 BELIECTBA B paCTBOPE.
Xumnueckue cBorcTBa BoAbl. OcHoBaHMsA. Poiib pacTBOPOB B NMPUPOAE M B JKU3HU YEJIOBEKA.
Kpyrosopot Bozbl B ipupoe. 3arpsisHeHue IpupoAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukamuss Heopranmdeckux coequHeHuid. Okxcuasl. Kiaccupukanus OKCHIOB:
coneoOpasyroiue (OCHOBHBIE, KUCIOTHBIE, aMm(poTepHbIe) U Hecoseobpasyromue. Homenknarypa
okcuoB. Ousnyeckre U XMMHUYECKHE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMI: 1IENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenxknarypa ocHoBanuil. DU3MYECKME W XHUMHYECKHE CBOMCTBAa OCHOBaHuil. [lomydenue
OCHOBAHUH.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @u3ndeckue M XHUMHUECKHE
cBoricTBa KUCIOT. Pan aktuBHOCTH MetaiutoB H. H. bekerosa. Ilonyuenue kucnor.

Comu. Homenknarypa coneil. ®dusnueckre M XuUMHUYecKue cBoiicTBa coneil. Ilomyuenue
COJIEH.

['eneTnyeckas CBA3b MEXAY KiacCaMH HEOPraHMYECKUX COEINHEHUM.

Xumuueckuiit IKcnepumenm:

Kaue€CTBEHHOE OIpe/IeTICHHE COEP)KaHUs KHUCIOpoJa B BO3IyXe, IOJIyd€HHE, COOMpaHue,
pacro3HaBaHHE€ M H3Y4YEHHME CBOMCTB KHCJIOpOJa, HAONIOEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HMKHOBEHMS M IpPEKpaIleHUs TOpeHHs (MoXapa), O3HAKOMJIEHHE C
o0pa3iaMu OKCHJIOB U OMMCAaHUE UX CBOMCTB, MOJNy4YeHHUE, COOMpaHHe, paclio3HaBaHUE U M3y4YEeHHUE
CBOKMCTB Bomopoaa (ropeHue), B3auMojaercTBue Bomopona ¢ okcuaoM wmeau (ll) (Bo3zmoxHO
WCIIOJIb30BAaHUE BHUACOMATEPHANIOB), HAOIIOMEHHE OOpa3IOB BEIIECTB KOJIMYECTBOM | MOIIb,
UCCIIeIOBaHHE  OCOOEHHOCTEHl  pacTBOpEHHs] BEUIECTB €  Pa3iIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MacCcOBOM JOJE€M pacTBOPEHHOIO BEILECTBA,
B3aMMOJICCTBHE BOABI C MeETAUIaMM (HATpUeM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB), MCCIENOBAaHUE OOpa3lloB HEOPraHMYECKHUX BEIIECTB pPa3jIMYHbIX KJIACCOB,
HaOMI0ZIeHHe W3MEHEHUs OKPAacKM HWHAMKATOPOB B pAacTBOpax KHCIOT U IEJIOoueH, H3ydyeHue
B3auMoyeiicTBust okcuaa menu (1) ¢ pactBopom cepHO# KHCIOTBI, KUCIOT C METaJlJIaMU, peaKkLui

HEUTpanu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBAaHU M, BHITECHEHHE OJIHOTO METalla JPYTUM U3
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pacTBOpa COJIM, pEIICHUE OHKCIEPUMEHTAIBbHBIX 3a7ad 1o TemMe «BaxkHeilmme Kiaccsl
HEOPraHUYECKUX COEIUHEHHIN.

Iepuonnyeckunit 3akoH u llepumoamueckass cucreMa xuMuUYeckux 3yiemeHtos /I, H.
MenpaeneeBa. CtpoeHue aroMoB. XMMHUYeCKass CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKU KJIACCU(UKANMKA XUMUYECKUX AIeMEHTOB. [IoHITHE O TpyIIax CXOMHBIX
AJIEMEHTOB (ILIEJIOYHBIE U IIETOYHO3EMENbHBIE METAILIbI, TaJIOT€Hbl, UHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(POTEpHBIC OKCUJIBI M TUIPOKCHIBI.

Ilepuognyeckuit 3akoH. Ilepuoguueckass cucrema xumudyeckux smemeHToB [ U.
MenneneeBa. Koporkonepuomnas u anuHHomnepuonHas ¢opmbel [lepuoamueckoil  CUCTEMBI
xumuueckux sneMeHToB J[. WM. MengeneeBa. Ilepuoast u rpynmbl. DOU3UYECKUNA CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPHOAA U TPYIIIIBI HJIEMEHTA.

Ctpoenue aromoB. CoctaB aroMHbIX sfep. M3oTomnbl. DnekTpoHbl. CTpOoeHUE 3JEKTPOHHBIX
obonoyexk aromoB TmepBbIXx 20 xumuyeckux dsneMeHTOB llepuoamueckoir cuctemsr . U.
MenpeneeBa. XapakTEpUCTUKA XMMHYECKOTO AJIEMEHTAa MO €ro mnojiokeHuto B lleprognueckoi
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHMs PaJlnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrpyImaM 1 Mepuoaam.

3nauenue [lepuonnueckoro 3akoHa u [lepronnueckoit CHCTEMbl XUMUUYECKUX AJIEMEHTOB TS
pa3BuTusA Hayku U nnpakTuku. 1. 1. MeHneneeB — y4€HbIl U IpaKJaHUH.

Xumuaeckas CBSI3b. KoBanenrnas (monsipHas u HETOJsIpHAs ) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenens okucneHus. OKUCIUTENIBHO-BOCCTAHOBUTENIbHBIE peakiiu. [Ipoiiecchl OKUCIeHHS U
BoccTaHOBJIeHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHue o0pasIoB BEUIECTB METAJUIOB U HEMETAJIOB, B3aUMOJICHCTBHE THIPOKCHIA [IUHKA
C pacTBOpaMHM KHCJIOT W IIEJI0YeH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIINH (TOPEHHE, PEAKITNHU PA3TIOKECHHS, COCTUHEHNS).

Mexcnpeomemnvle ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€H MpU U3YyYEHUU XUMHHM B 8 KJIACC€ OCYIIECTBISETCS
4yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSTHUHN, TaK W TOHATUH, SIBIISIONIAXCS
CHCTEMHBIMU JJIS1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTecTBeHHO-HAyYHbIE MOHSTHS: HAyYHBIH (DaKT, THUIMOTE3a, TEOpUs, 3aKOH, aHAIU3,
CUHTE3, KiIacCu(pUKalUs, TMEePUOAUYHOCTh, HAONIONEHUE, OJKCIEPUMEHT, MOJCIUPOBAHUE,

HN3MCPECHUC, MOJCIIb, SIBJICHHUC.



Owusmuka: wMarepus, aroM, O3JCKTPOH, TMPOTOH, HEHTPOH, WOH, HYKJIHI, HW30TOIHI,
pPaIOaKTUBHOCTh, MOJICKYNA, SJICKTPUUYSCKUN 3apsiji, BEIIECTBO, TelO, OOBEM, arperarHoe
COCTOSIHME BEIIECTBA, ra3, (PU3NYECKUE BEIMYMHBI, CIUHUIBI H3MEPEHHUs, KOCMOC, ILIAHETHI,
3BE311p1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpPaAIbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE,

TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKusi

Ilepuonmueckuii 3akoH. llepuogudeckas cucrema xXuMuueckux oviemeHrtos [l M.
MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
IEPBBIX TPEX IMEPUOIOB, KalMs, KajabLUs U MX COCOUHEHUM B COOTBETCTBHM C IOJIOKEHUEM
2JIeMeHTOB B [lepronnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOM CBA3M. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIa XUMUYECKOM CBSI3H.

Knaccupukanus v HOMEHKJIarypa HEOPraHMYECKMX BeIIEeCTB. XHMHMUYECKHE CBOMCTBA
BELIECTB, OTHOCAILIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHUH, TeHETHYECKas CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKUX peakUui MO pa3Iu4HbIM IMpU3HAKaM (MO0 YHCIY M COCTaBy
YUYaCTBYIOIIMX B PEAKLIUU BELIECTB, MO TEIIOBOMY 3((deKTy, 10 U3MEHEHUIO CTENEHEW OKHUCICHUs
XUMHUYECKUX 3JIEMEHTOB, II0 00PaTUMOCTH, MO YYaCTHIO KaTajau3aropa). DK30- U S3HI0TEPMUYECKHE
peaKkuu, TEPMOXUMHYECKNE YPABHEHMUS.

[TonsitTue o cxopoctn xumuuecko peakiuu. [loHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiysx. [IoHATHE 0 TOMOTEHHBIX U reTeporeHHbIx peakuusax. Ilonsarue o xaramuse.
[TonsiTne 0 XUMUYECKOM paBHOBECUHU. DAKTOPBHI, BAUSAIOLUIME HA CKOPOCTh XMMUYECKON PEaKIUH 1
MTOJIO)KEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE  PEaKLWU, OJIEKTPOHHBIH OaJaHC  OKHUCIUTENBHO-
BOCCTAaHOBHUTEIbHOW peakuuu. CoOCTaBIEHUE YPAaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOIB30BAHNEM METO/A AIIEKTPOHHOro OanaHca.

Teopust 27EKTPOIUTUYECKON IUCCOLMAIIMU. OJEKTPOJIUTBI W HEIEKTPOIUTHI. KaTnoHsl,
AHUOHBI. MexaHM3M JMCCOIMAIK BEIEeCTB C Pa3IMYHBIMU BUJAMU XMMHUYECKOW cBsi3u. CTeneHb
nuccoranui. CUIBHBIE U CIIa0bIe SIEKTPOIHTHI.

Peakuun moHHOrO oOMeHa. YciOBUS MPOTEKAHUS PEAaKUUH HMOHHOTO OOMEHa, IOJIHBIE U

COKpaIlléHHbIE HMOHHBIC ypaBHEHHUs peakiui. CBOMCTBa KHCJIOT, OCHOBAHMN M COJIEH B CBETE
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MIPEICTABICHUH 00 IEKTPOIUTHICCKON Arcconnanuu. KauecTBeHHbIE peakiiud Ha HOHBIL. [loHsATHE
0 THUJIPOJIN3E COJEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJAEISAMHM KPHUCTAUIMYECKUX pPEIIETOK HEOPraHWYeCKHX BELECTB —
METAJUIOB M HEMETaJUI0B (Tpadura U anmasa), CII0KHBIX BELIECTB (XJIOpHa HATPUs), UCCIIEJOBAaHUE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOW pPEaKIMHU OT BO3JCHCTBUS pa3iIMYHBIX (DAKTOPOB,
UCCJIEJJOBAHUE DJIEKTPOIIPOBOJHOCTH pPAcTBOPOB BELIECTB, Ipollecca AUCCOLMALMHN  KHCIIOT,
menaoded M conell (BOSMOXKHO HCIOJb30BaHUE BMJIEO MAaTe€pHalIOB), IPOBEJCHHE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM NPOTEKAaHUS peakluil HMOHHOro obMeHa (oOpa3oBaHHME OCaJKa,
BBIJICIEHUE Ta3za, O0O0pa30BaHHE BOJBI), ONBITOB, WILIIOCTPUPYIOIIUX HPUMEPHI OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakuuil (rOpeHue, peakuuu pa3ioKeHUs, COEIMHEHUs), PAClIO3HAaBaHUE
HEOPraHMYECKUX BELIECTB C I[IOMOLIbI0 KAUECTBEHHbIX pEAaKUMH Ha MOHBI, pelICHUe
9KCIEPUMEHTAJIbHBIX 3a7a4.

HemeTaJyuibl M MX coeIMHEHUA

OO0mast xapakTepucTrka rajioreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE CTETICHH
okucneHus. CtpoeHne U (U3NYECKHE CBOMCTBA IMPOCTBIX BELIECTB — TaJOr€HOB. XUMHUYECKHE
CBOWCTBa Ha MpUMepe xJjopa (B3aMMOJCICTBME C MeETaulaMH, HEMeTaUlaMH, LIeI0YaMH).
Xmoposonopoa. ConsiHas KHCIIOTa, XUMHUYECKHE CBOWCTBA, MOJIydeHHE, NpuUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOpPOJa HAa OpraHM3M uejoBeka. BakHelne XJopuabl U UX HaXOXKJIECHUE B
pUpO/JIE.

OObmass xapakrepuctuka os1neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okuciaeHus. CTpoeHne U (u3MYecKHe CBOMCTBA IMPOCTBHIX BEIIECTB —
KHUCIIOpOJa U cephl. AJIIOTPOIHbIE MOAU(UKALIMU KUCIOPOAA U cepbl. XMMHUUECKHE CBOMCTBA CEPHI.
CepoBonoposa, cTpoeHue, PU3nYecKue 1 XuMruueckue cBoiicTBa. OKCHUIBI Cephbl KaK MpPeACTaBUTEIN
KHUCJIOTHBIX OKcuIoB. CepHas KuCIIOTa, (QU3UUECKHEe M XUMHMUYECKHME CBOMCTBa (00Iue Kak
IpeACTaBUTeNs Kjlacca KUCIOT M cnenrduyeckue). XUMHUECKUE PEeakiUM, JIeKaIlle B OCHOBE
IIPOMBILUIEHHOTO croco0a Moiay4yeHusl cepHoil KucioTsl. llpumenenue cepHoil kucinotsl. Comu
CEpHOM KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ coelMHEHU B
npupoae. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIeW Cpeabl COCTUHEHUSMH cepbl (KHCIOTHBIE
JOK]U, 3arps3HEHNE BO3lyXa U BOJIOEMOB), CIOCOOBI €r0 MPeI0TBPAILECHHS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCTIEHUS. A30T, paclipoCTpaHEHUE B IPUPOJIE, PU3NUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor asora B mpupope. AMMHUAK, ero (U3NYECKHEe U XUMHUYECKUE CBOICTBa,
nojydeHue u npuMmeHeHure. Coam aMMOHUS, UX (PU3UYECKUE U XUMHUECKHE CBOMCTBA, IPUMEHEHHUE.

KauecTBeHHass peakuus Ha HOHBI aMMOHHUS. A30THas KUCIIOTa, €€ MoiydeHue, (pusmueckue u
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XUMUYECKHEe CBOMCTBa (OOmIME Kak TMpeACTaBUTENS Kiacca KHCIOT M crernuduyueckue).
Vcnonb30BaHNe HUTPATOB U COJIEW aMMOHHUS B Kaue€CTBE MHHEPAJIBHBIX yNoOpeHui. XuMHu4eckoe
3arpsA3HEHUE OKPY)KAIOIIEH cpelbl COSTMHEHUSAMH a30Ta (KUCIOTHBIC JOXKIM, 3arps3HEHUE BO3IyXa,
1mouBbl 1 BOI0EMOB). Docdop, amutoTpornHabie Mogudukanuu Gocdopa, GusHUecKue U XUMUIESCKUEC
ceoiictBa. Oxcun docdopa (V) u dochopHas kucnora, Gu3HMUECKUEe M XUMHUYECKHE CBOWCTBA,
nonyuenue. Micnonp3oBanue GocharoB B KauecTBe MUHEPAIBHBIX YIOOPEHUH.

O6mas xapaktepuctuka 3neMeHToB IVA-rpynmbel. OcoOE€HHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble CTENEHM OKHMCICHMs. YIIEpol, auIOTPOIHbIe MOAM(UKALMH, PACHPOCTPAHEHHE B
npupoze, pU3NYecKue U XUMHUYecKue cBoMcTBa. Ancopbumsa. KpyroBopor yriepopa B IpUpOZE.
Oxcunpl yrieposaa, ux (GU3MUEcKne M XMMHUYECKHE CBOMCTBA, JCHCTBUE Ha >KUBBIE OPraHU3MBI,
NOJyYeHUE W TPUMEHEHHE. DKOJOrMYeCKHe IMpoOieMsbl, cBsi3aHHbIC ¢ okcuiaoMm yriepoxa (1V),
TUIOTE3a [100aJIbHOrO MOTEIJICHNsT KIMMaTa, MapHUKOBBIA 3PQeKT. YroabpHas KUcioTa U e€ coiu,
uX (U3MYECKHEe U XUMHUYECKUE CBOWCTBA, MOJyuyeHUE M IpuMeHeHue. KauecTBeHHas peakius Ha
KkapOoHaT-noHbl. Vcnons3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH H CEITECKOM
XO3S5IICTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COCJUHEHMAX yIIepoja
(MeTaH, 3TaH, 3TWJIEH, alleTUJIEH, 3TaHOJ, IIIULEPUH, YKCYCHas Kuciora). [IpupoaHble HCTOUHUKH
YIIIEBOIOPOIOB (YTroJib, MMPUPOIHEINA ra3, HeTh), MPOAYKTHI MX MepepadboTku (OCH3WH), UX POJb B
ObITY W TpOMBIIUIEHHOCTH. [lOHSATHE O OHMOIIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPax, Oelkax,
YIJEBOAAX — W WX pOJIM B JKU3HM 4YeJOBeKa. MarepuanbHOE EIWHCTBO OpPraHWYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue U XHUMHYECKHE CBOWCTBA, IOJy4YEHHE M TPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. O0ume npeacrasieHus 06 okcuae kpemuus (1V) u kpemHueBoi
kucinote. CHIIMKAThI, MX MCIOJIb30BaHUE B OBITY, B MIPOMBIIIJICHHOCTH. BakHelme cTponuTenbHbIe
Marepuaibl: KepaMHKa, CTEeKJIO, LIeMEeHT, OeToH, xene300eToH. Ilpobnembl Ge3omacHOro
UCTIOJIb30BaHMsI CTPOUTEIBHBIX MaTepHUajoB B TIOBCEIHEBHON KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3IoB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTBI, TPOBEICHHE
KAQUeCTBEHHBIX PEAKIMHA Ha XJOPHUI-MOHBI W HAONIOJEHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYecKue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUEOMAaTepHalioB), O3HAKOMJIEHHE C O00pa3laMu XJOPUAOB (TaJIOr€HUOB),
O3HAaKOMJICHHE ¢ oOpa3namMu cepsl W ©€ COCOUHEHUSMH (BO3SMOXKHO  HCITOJIb30BaHUE
BUJECOMATepUalioB),  HaOmIofeHWe  mpolecca  OOymIMBaHMA  caxapa  Moj  JeicTBHEM
KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, M3yuY€HHE XUMHUECKHUX CBOICTB pa30aBlIeHHON CcepHOH

KHUCJIOTBI, MPOBEJNCHHE KadeCTBEHHOW peakiuu Ha cylbpaT-uoH U HaOMIoeHHe INpU3HaKa eé
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MPOTEKaHMs, O3HAKOMJIEHHWE C (PU3MUECKUMHU CBOMCTBaAMHU a30Ta, (pochopa W WX COCTUHEHUU
(BO3MOXHO HCHOJIb30BAaHHE BHIEOMATEPUANIOB), 0Opa3laMu a30THBIX M (pochopHBIX ynoOpeHui,
NoJy4eHue, coOupaHnue, pacrio3HaBaHUE U U3yYEHHE CBOMCTB aMMHaKa, IPOBEICHUE Ka9YeCTBEHHBIX
peakuuii Ha HOH aMMOHHUA U GocdaT-uoH U U3yueHHE NMPU3HAKOB UX MMPOTEKaHUs, B3aUMOJCHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB),
U3y4YeHHE MOJeNel KPUCTAIIMYECKUX PEmETOK anmasa, rpadura, QymuiepeHa, 03HAKOMICHHE C
IPOIECCOM  aJCOPOIMK  PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM M yCTPOHCTBOM
MPOTHBOra3a, MojyyeHue, coOupaHue, pacrno3HaBaHHE M HM3YYCHHE CBOWCTB YIJIEKHCIOrO rasa,
MIPOBEJCHUE KAaueCTBEHHBIX peakluii Ha KapOOHAT M CHJIMKAT-UOHBI U H3y4EHHE MPHU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKAaTHOM IPOMBILUIEHHOCTH, pEIIEHUE
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxkHelne HeMeTaulbl U UX COCTUHEHUSI.

MeTtaJuibl M UX COeIUHEHUS

OO01mas xapakTeprucTUKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TOJ0XKEHHUS B
Ilepuonuyeckoit cucreme xumuuyeckux vieMeHToB JI. M. MenzaeneeBa M CTPOEHHMS AaTOMOB.
Crpoenue MmetaioB. Meramnueckas CBS3b M METaUIMYeCKas KpHUCTaJIMYecKasl pelérka.
ONEeKTPOXUMHUUYECKUN psii HanpsokeHud MetawioB. dusnmyeckne W XMMHYECKUE CBOMCTBA
MeTaioB. O6mue crnocoObl monydyeHus: MeTamioB. [IoHSATHE O KOpPpO3WU METalioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTalb, YyryH, AIOPATIOMHHUN, OpOH3a) M HX
IPUMEHEHUE B OBITY U POMBIIIEHHOCTH.

[Ilenounsie MeTauibl: ooxkeHue B [lepuonnueckoit cucreme XxumMmuiyeckux snementos . 1.
MenneneeBa, CTpOEHHE UX aTOMOB, HaXOKJIEHHUE B Npupone. PU3nyecKkue U XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIBI U TUIPOKCUIBI HATPUS U Kanud. [IpuMeHeHne menouyHbIx
METAJUIOB U UX COCTMHEHUN.

[IlenoyHo3eMeNnbHBIE METAUIBI MAarHUK M KaJblLUi: MoNoxkeHue B llepuonnyueckoil cucreme
xumnueckux anementos JI. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXIEHUE B IPUPOJE.
duznyeckne U XUMHUYECKUE CBOMCTBA MarHus M Kaublivsd. BakHelmme coelMHEHUs KalbLus
(oxcua, THAPOKCH, COH). KECTKOCTH BOMIBI M CMIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuoanueckoil cucteme xumuueckux osaemeHtoB J[. U.
MenpeneeBa, CTpOEHHUE aroMa, HaxoXkJaAeHue B npupozae. dusmueckue m XMUMHUUYECKHE CBOWCTBA
aMoMUHUSA. AM(pOTEpHbIE CBOWCTBA OKCH/IA M THAPOKCHIA AITIOMUHUS.

Keneso: nonoxenue B [lepuonnueckoit cucreme xumuueckux sneMeHnToB . M. Menneneena,
CTpOEHHUE aToMa, HaXxoKJeHue B npupozae. Ousnueckue u XuMUYecKknue cBOMCTBa xkene3a. OKCumapl,
runpokcubl u conu xenesa (1) u xenesa (1), ux cocras, cBoicTBa U MOTYYCHHUE.

Xumuueckuii IKcnepumenm:
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03HaKOMJICHHE ¢ 00pa3liaMu METaJIOB U CIUIABOB, UX (PM3MYECKUMH CBOWCTBAMH, N3YUCHUE
pE3ybTaTOB KOPPO3UU METAJLIOB (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICUCTBHUS  OKCHAA KajdblMd M HArpus C BOAOM (BO3MOXHO  HMCIOJIb30BaHHE
BHJICOMATEPHUAJIOB), HCCIICOBAaHUE CBOMCTB MKECTKOM BOBI, ITPOIIECCA TOPSHHUS JKelie3a B KHUCIOPO/IEC
(BO3MOKHO MCITOJIb30BAaHUE BUICOMATEPUATIOB), PU3HAKOB ITPOTEKAHKS Ka4eCTBEHHBIX pPEaKIuii Ha
WOHBI: MarHus, KaJbIHs, aTFOMUHMS, IUHKA, sxkene3a (I1) u xenesa (I11), mequ (Il), Habnronenue u
OMHUCAaHUE MPOLIECCOB OKpANIMBAHUA IJIAMEHM HOHAMHM HATPHs, Kaldus M KaJbLHs (BO3MOXHO
HCITOJIb30BaHUE BUJICOMATEPUAJIOB), UCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U
TUJIPOKCU/Ia LIMHKA, PEIICHHUE SKCIEPUMEHTAJIbHBIX 3a/1a4 Mo TeMe «BaxHeline MeTamuibl U UX
COCTUHCHUS.

XuMHs U OKPYKA0OLIAs cpeaa

BemectBa u Marepuasnbl B MOBCEAHEBHOM >KM3HM 4ellOBeKa. be3onacHoe ucnosiab30BaHuE
BEIIECTB M XUMHYECKMX peakuuid B ObITy. [lepBas momomip Npu XUMHUECKHX OXOTax u
OTpAaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKalolleh cpenbl (mpeaenbHas AOMYCTUMAas KOHIEHTpaIlus
Beniects, najiee — [1JIK). Ponb xuMum B perieHun 3KOJ0THYECKUX MPoOIeM.

Xumuueckuii Ikcnepumenm:

M3y4eHue 00pa3lioB MaTepHAIOB (CTEKIIO, CIUIABBI METAJIIOB, MMOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemmnoie ceazu

Peanuzanus MeXnpeaIMeTHBIX CBs3€ll MPU M3YyYEHWH XUMHH B 9 Kjacce OCYIIECTBISETCS
Yyepe3 HCIONIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHATUH, SBISIOUINXCS
CHUCTEMHBIMU U1l OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIC TOHATHUS: HAy4YHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CHUHTE3, KJIaccupuKalus, TEPUOJUYHOCTh, HAONIOJEHUE, OKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEeHHe, MOJIEINb, SIBJICHHE, TAaPHUKOBBINA 3 (EKT, TEXHOIOTHsI, MaTepPHAIIbI.

®usnka: Marepus, aroM, OJIIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, H3OTOIHI,
PaIMOAaKTUBHOCTh,  MOJIEKYJIa,  DJIEKTPUUECKUW  3apsll, TMPOBOJHHUKH, TIOTYIPOBOIHUKH,
JTUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJO, OO0BEM, arperarHoe COCTOSHHUE BEIeCTBa, Tas,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUTHUECKas PEHIETKA, CIIaBbl, (PU3NUECKUE BETUYHUHBI, €IUHUIIBI
M3MEpPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHILE.

buonorust: ¢ortocunTe3, apixaHue, Ouocdepa, IKOocHcTEMa, MHUHEpaJIbHbIE YIOOpEHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE,

TOTLINBO, BOJIHbIE pecypchl.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XMMHMHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pPE3YNIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 0OHIero oOpa3oBaHUs
JOCTUTAIOTCS. B X0Zle OOyYeHHUs] XMMHUU B €IWHCTBE Y4eOHOW M BOCIUTATEIbHOM AEATEIbHOCTH B
COOTBETCTBUH C TPAJAULMOHHBIMUA POCCHUMCKUMHU COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU
LICHHOCTSIMM, HPUHATBIMM B OOLIECTBE MpaBWJIaMH M HOPMAMU IIOBEICHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLIMATIM3ALMU O0YYarOLINXCS.

JIMuyHOCTHBIE PE3YyNAbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPHEHTALM W PACIIMPEHUE ONIBITA ACATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOT0 BOCIUTAHUSA '

LIEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY U HAy4HOMY
HACJIEJUI0, TIOHMMAHUS 3HAUYEHUS XMMHMUYECKOM HayKu B JKM3HM COBPEMEHHOIo O0O0ILEecTBa,
CHOCOOHOCTH BJIA/IETh JOCTOBEPHON HHQPOpPMALUEel O MepeNoBbIX JOCTUKEHUSAX M OTKPBITHAX
MHUPOBOM U OTE€UECTBEHHOI XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoicTBE MUpa
1 00IIECTBA;

2) rpa:KAaHCKOr0 BOCITUTAHMS:

IIPEICTABIICHUS] O COLMAJIBHBIX HOPMax M IIpaBWiIaX MEXJIMYHOCTHBIX OTHOLIECHUN B
KOJJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJE3HOH, YydeOHO-
UCCIIEIOBATENIbCKON, TBOPUECKOM M APYrMX BUAAX AEATENbHOCTH, TOTOBHOCTH K pa3zHOOOpa3HOH
COBMECTHOHM [I€ATENIbHOCTU TPU BBHINOJIHEHWH YYEOHBIX, MO3HABATENbHBIX 3aJ/1a4, BBITOJHEHUU
XUMHUYECKUX SKCIEPUMEHTOB, CO3JJaHUM Y4€OHBIX MPOEKTOB, CTPEMIJIEHHS K B3aMMOIOHUMAHUIO U
B3aMMOIIOMOIIIY B Mpoliecce 3TON yueOHOH AedTeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE
Y TIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUU HPAaBCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHUSA
MOCJIE/ICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECCTBE U XUMUUYECKON PEAKLIUU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKH U COCTABJISAIOIIME OCHOBY I IIOHUMAaHHUs CYIIHOCTHU
HAay4YHON KapTHUHBI MHpa, MPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS IPUPOIBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOIHON CPEOM, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHbIE MOTHUBBI, HAIPABICHHBIE Ha IIOJIyYEHUE HOBBIX 3HAHUH IO XHMHH,
HEOOXOoIuMBbIe Uil OOBSCHEHHS HAONMIONAaeMbIX TNPOLIECCOB U SBJICHUH, IO3HABATEIbHOMH,

MH(OPMAITMOHHON M YHUTATENbCKOM KYIBTYPhl, B TOM YHCII€ HAaBBIKOB CAMOCTOSATEIbHONH pabOTHI €
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yu4eOHBIMU TEKCTaMHM, CIPABOYHOW JIUTEPATypOM, NOCTYNMHBIMH TEXHUYECKUMHU CpEICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHHIO M IMO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOM W HCCIEI0BaTENbCKOM JESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJICHHOCTU U YPOBHsI 00yueHUs B AaJIbHEHIIIEM;

4) hopMHUpPOBaAHMS KYJIBTYPHI 310POBbSI:

OCO3HaHHE [IEHHOCTU XHM3HH, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 30POBBIO, YCTAHOBKU
Ha 3J0pOBBIA 00pa3 >KU3HMU, OCO3HAHHE TMOCIECACTBUA U HENPHUSITHE BPEIHBIX IPUBBIYEK
(ymoTpeOneHus:  ajaKorojisi, HApPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COONIONCHUS TIPaBHII
0€30MacHOCTH MPH 00pAIICHUH C XUMHUUECKUMH BEIIECTBAMU B OBITY U peabHOH KU3HU;

5) TPya10BOTr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY H3y4eHUI0 mpodeccuid U Tpyna pa3iuyHOrO PojAa, YBAKEHHUE K
TPYAY U pe3ylbTaraM TPYAOBOH AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHUH 10 XMMUH, OCO3HAHHBIN BHIOOP MHIMBUIYaIbHON TPACKTOPUH MPOIOJIKEHUSI 00pa30BaHUS
C y4€TOM IIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB H
noTpebHOCTeH, yCIemHon mpodeccuoHaIbHON AeATeIbHOCTH U Pa3BUTHSL HEOOXOTUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCUOHATILHOM cpelie;

6) 9K0JIOrM4eCKOro BOCTIUTAHMS:

HKOJIOTUYECKH IIeJieco00pa3HOe OTHOIIEHHE K MPUPOJe KaK MCTOYHHWKY KM3HH Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHUS, NMOHUMAaHWE I[EHHOCTH 30POBOTO M 0Oe30macHOro oOpasza >KH3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3MUYECKOMY M IICUXHUYECKOMY 3/I0POBbIO, OCO3HAHUE
LIEHHOCTH COOMIOZCHUS MpaBMJl OE30MIaCHOTO MOBEJIEHHs MpH padoTe C BELIECTBAMHU, a TAKXKe B
CUTYaLIUSX, YTPOXKAIOMINX 3I0POBBIO M KU3HH JIFO/ICH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, TIOydaeMble TP U3YyYCHUU XUMUH, U PEUICHUS 3a]ad,
CBSI3aHHBIX C OKPY)KaIoLIEH MNpUPOAHON Ccpenod, Ui MOBBIMIEHUS YPOBHS SKOJOIMUYECKOH
KYJIBTYpbI, OCO3HAaHHUS TIIOOATBHOTO XapakTepa JKOJIOIMYECKHX MHpolieM M MyTed MX pelieHus
MIOCPENICTBOM METOJIOB XUMHH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHHUS PYKOBOICTBOBATHCS MM B
ITO3HABATEIIbHON, KOMMYHUKAaTUBHON M COLIMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMETHBIX pe3yJbTaToOB BBIACHSAIOT 3HAYMMble Ui (OPMHPOBAHUS
MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOpHs, NMPHUHIMUI, TUMOTe3a, (akT, cucrema,
IpoIiecC, IKCIEPUMEHT M JIPYyroe.), KOTOPhIe HCIOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMW M3 3TUX MpenMeToB (hOpMHUpPOBATh MPEICTABICHUE O

LIEJIOCTHOM HaquOﬁ KapTUHC MHUpA, U YHHUBCPCAJILHBIC y‘{e6HBIe JIeNCTBUS (HO3H8.B8.TCJ'ILHLIC,
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KOMMYHHUKAaTUBHBIC, PETYISITUBHBIE), KOTOpble oOecrneunBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOU e TEIHHOCTH.

Ilo3naBaTe/ibHbIe YHHUBEPCAJIbHbIE YUeOHbIE e CTBUS

Ba3oBELIe JJornueckue qeficTBUA:

YMEHHS UCTIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPU OCBOCHUM 3HAHUM: pAaCKPbIBATh
CMBICJI XUMUYECKUX MOHATUH (BBIICIATh UX XapaKTepHbIEC MPU3HAKH, YCTAHABINBATh B3aUMOCBSI3b
C APYTUMU MOHSATHSIMH), UCIOIB30BaTh MOHSATHUS JUII OOBSICHEHUS OTACTBHBIX ()AaKTOB M SBJICHHIA,
BBIOMPATh OCHOBAaHUS M KPUTEPUH IS KIAaCCU(MUKAIIUHM XUMHUYCCKUX BEIIECTB M XUMHUYECKHX
peaKIuii, yCTaHABIWBaTh NMPUYMHHO-CJICACTBCHHBIC CBA3U MEXITY OOBEKTaMH HM3y4YeHHUs, CTPOUTH
JIOTUYECKUE PACCYXJCHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTWU), Jejarb BBIBOJALI U
3aKJIIOYCHHUS,

YMEHHE MPUMEHATh B MpoLlecce MO3HAHUSA TOHATUSA (IIPEIMETHBIE M METalpeMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIONb3yeMble B XHMHH, TPEOOPa3OBbIBATh MIMPOKO
MPUMEHSEMbIE B XUMHH MOJCJIbHBIC MPEICTABICHUS — XUMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTA),
XuMHUYeckas QGopmylia W ypaBHEHHWE XHMHYECKOW pEaklud — TPU PEIICHUU Yy4eOHO-
MO3HABATEIBHBIX 33/1a4, C YYETOM 3THX MOJAEJbHBIX MPEICTABICHUIN BBISBIATh U XapaKTepU30BATh
CYLIECTBEHHbIC TPU3HAKU U3YyYaEMBIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEaKIIUU,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPUIMHHO-CIICACTBEHHBIC CBSA3U U MPOTUBOPEUHS B U3y4aEMBbIX
Mpolieccax U sIBICHUSIX.

Ba3zoBrble ucciienoBarebCcKHe AelCTBHS.

YMEHUE UCTIONb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAaKKe
B KauecTBE OCHOBHI JUIsl (POPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKIEHUN;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEACHUIO YYCHHYECKUX
HKCIEPUMEHTOB, YMEHHE HaOIIomaTh 3a XOAOM MPOIEcca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro
pe3ynbrar, (opMyaHpoBaTh O00O0OIIEHUS M BBIBOABI IO pe3yibTaTaM MPOBEIEHHOTO OIbBITA,
WCCJIEIOBAHUSI, COCTABIISATh OTYET O IPOACIIaHHON padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpaTh, aHATH3UPOBATh U UHTEPIPETUPOBATh UH(POPMAIIHIO PA3INMYHBIX BUIOB U
dbopM TmpencTaBiIeHHs, TOTYy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs JIUTEparypa
XUMHYECKOTO CONEepKaHUs, CIpaBOYHBIC TTocoOus, pecypchl HTepHEeTa), KPUTHUECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TIPUMEHATH Pa3IUMYHbIe METOMBI U 3alMpoChl MPH MOUCKE U O0TOOpe MH(MOPMAIUU U
COOTBETCTBYIOIINX JTaHHBIX, HEOOXOMUMBIX AJIsS BBIMOJTHEHUS YU4eOHBIX M IMMO3HABATENbHBIX 3a7a4

OTpeNeIEHHOTO THUMA, MpUOOpEeTEeHHEe OombIiTa B O0JaCTH HCIOJIBb30BaHUS HH(POPMAIMOHHO-

15



KOMMYHHKATUBHBIX TEXHOJOTUH, OBJIaJIeHHUE KYJIbTYpOM aKTUBHOTO HCIOJIb30BaHUS PA3IUYHBIX
MOWCKOBBIX ~CHCTEM, CaMOCTOSTEIhHO BHIOMpaTh ONTUMAIbHYIO (QOpPMY TpEACTaBICHUS
UHPOPMAIM W WJUTIOCTPUPOBATh pELIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
IpyrumMu hopmMamu rpad)uKu ¥ MX KOMOMHAITUSMU;

YMEHHME WHCIIOJIb30BaTh W aHAJIM3UPOBaThb B Ipolecce Y4eOHOM M HCCIeI0BaTeNbCKOM
JeSITebHOCTH HH(OPMAIIHMIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIILCKOTO X03sIMCTBA M TPAHCIIOpTa Ha
COCTOSIHME OKpYXKarolle MPUPOIHOM cpebl.

KoMMmyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHUS 3a7aBaTh BOMPOCH (B X0Je Auasiora u (Win) JUCKYCCHH) IO CYIIECTBY 00CyK1aeMoin
TEMBI, POPMYIHPOBATH CBOM MPEIOKEHHSI OTHOCUTEIBHO BBIIIOIHEHNUS TPEATIOKEHHON 3a1a4H;

YMEHHUSI IIPEJICTABIISTH [IOJyU€HHBIE PE3YJIbTaThl I03HABATEIBHOM JIEATENbHOCTU B YCTHBIX U
MUCBMEHHBIX  TEKCTax; JeNlaTh MPE3CHTAlMI0  PE3yIbTAaTOB  BBIOJHEHUS  XHUMHUYECKOTO
JKCIIepUMEHTa (J1abopaToOpHOro OImbITa, JabopaTopHOW pabOThl MO HCCIEIOBAaHUIO CBOWMCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

YMEHUsI y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABaTeIbHOW U
HCCJIEZIOBATENIbCKOM ACSITETLHOCTH MPU PEIICHUU BO3HUKAIOIIUX IPOoOIeM Ha OCHOBE yuéTa 00IIuX
MHTEPECOB U COIVIACOBaHUS MO3ULUN (0OCYX)AeHHs, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI»,
KOOPJIMHAIMS COBMECTHBIX JAEMCTBUI, ONIPEAEICHNE KPUTEPUEB IO OLIEHKE KayecTBa BHIMOJIHEHHOMN
paboThI U ApyTHE).

PerynsiTuBHBIE YHUBEpPcAIbHbIE yueOHbIe 1elicTBUS:

YMEHHE CaMOCTOSITETIbHO OINpENessaTh IENH AEATEIbHOCTH, IMIaHHPOBAaTh, OCYIIECTBISTH,
KOHTPOJUPOBATh M MIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTh, BEIOUpaTh Hanbomnee
s deKTUBHBIE CITOCOOBI PEIICHHS YUeOHBIX M TTO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEILHO COCTABIISTh
WM KOPPEKTUPOBAaTh IPEIJIOKEHHBIM aJITOPUTM JEUCTBUM IPU BBITOJIHEHUM 33JaHUN C y4ETOM
MONyYeHUs] HOBBIX 3HAHHM 00 M3y4aeMbIX OOBEKTaX — BEIIeCTBAX U PEaKIMsIX, OICHHBATh
COOTBETCTBHE MOJYYEHHOTO PE3yibTaTa 3asBICHHON 11e7TH, YMEHUE UCTIOIh30BaTh U aHATTU3UPOBATh
KOHTEKCTBI, ITpeJilaraéMble B YCIOBUH 3a/1aHUH.

MPEIMETHBIE PE3VJIBTATHI

B cocraBe mnpenMeTHBIX peE3yNbTaTOB 10 OCBOCHHMIO O0S3aTENbHOTO  COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (exepanpHOM pabouell mporpamMMoM, BBLACTSAIOT: OCBOEHHBIE
00yyaronIMMucs HayyHble 3HAHUSI, YMEHUSI U CIIOCOOBI IeHCTBUH, cienuduueckue sl IpeAMETHON
obOmactu «XuUMHS», BUIBl NEATEIBHOCTU MO TMOJTYYEHUIO HOBOTO 3HAHUSA, €r0 HHTEpIIpEeTalHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIUSX.

K koHly oOyueHuss B 8 KJacce mpenMeTHBIE pe3ylIbTarbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTh CHOPMHUPOBAHHOCTD Y OOYUAIONIUXCS] YMECHUM:
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® DaCKphIBaTb CMBICI OCHOBHBIX XWMHYECKMX IOHATHI: aroM, MOJIEKYJIa, XUMUYECKHU
3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOJHAS U HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJIspHash Macca, KOJIMYECTBO BEIECTBa,
MOJIb, MOJISIPHAs Macca, MaccoBas [J0Js XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH,
MOJISIpHBIA 00BEM, OKCHJI, KUCIO0Ta, OCHOBAHUE, COJIb, AIEKTPOOTPHULIATEILHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKas peakuus, Kilaccu(UKalusg peakiHil: peakuuu COeIWHEHUs,
peaKkiuu pa3iokKeHUs, peakluy 3aMeIlIeHUs, peaklui 0OMeHa, 3K30- U SHJIOTEPMHUECKHE
peakiuu, TerioBoi 3(h(deKT peakiuu, SApO aToma, SIEKTPOHHBIN CIOW aroMa, aToMHast
opOuTasb, paguyc aroMa, XMMHYECKas CBs3b, MOJISIpHAs WU HENOJISpHAs KOBAJIECHTHAs
CBA3b, HOHHAs CBS3b, WOH, KarWMOH, AaHHUOH, pacTBOp, MaccoBas JOJs BellecTBa
(mpolIeHTHAsE KOHIIEHTpAIKs) B PaCTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU NOHATHUS
IIPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUN;

® JICTIOJIb30BAaTh XMMHYECKYIO CHMBOJIMKY JJISi COCTABICHHS (OPMYJ BEIIECTB M ypaBHEHUH
XAMHYECKUX PEAKIIHIMA;

® ONpe/IEATh BAJIEHTHOCTh AaTOMOB DJJEMEHTOB B OMHApHBIX COEJUHEHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, HPHUHAJIEKHOCTh BEUIECTB K
OTpeNeIEHHOMY  KJacCy COCOMHEHHWH 1o (opmynaM, BHI XUMHUYECKOH CBS3H
(KOBaJIeHTHasl M MOHHAs1) B HEOPIraHUYECKHUX COEIMHEHMSIX;

e packpbiBatk cMmbica Ilepuognueckoro 3akona JI. M. MenneneeBa: NeMOHCTpUPOBATh
NIOHMMAHHE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX OJIIEMEHTOB OT HX
nojoxeHuss B Ilepuoanueckoil cucTeMe, 3aKOHOB COXPAaHEHMS MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO YUY€HHUs, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabnuuHyto ¢opmy [leproanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3luyarh MOHATHS «IvIaBHas mnoarpymmna (A-rpymma)» u «11o0ouHas
nonrpynna (b-rpynma)», manbsle W OOJBIINE TMEPUOABI, COOTHOCHUTH OOO3HAYCHHUS,
KOTOpble uMeroTcs B Tabnuue «llepronnyeckas cuctema XumMuueckux snementos J[. U.
MenpeneeBay C UUCIOBBIMM XapaKTEPUCTHMKAMHM CTPOEHHS arOMOB XMMHMUYECKHX
JJIEMEHTOB (COCTaB U 3apsAl Aapa, OOIee YMCIO 3JIEKTPOHOB M paclpelesieHne UX I0
AIIEKTPOHHBIM CIIOSIM);

® KIacCU(UIIMPOBATh XMMUYECKHE D3JEMEHThl, HEOPraHWYECKHE BEIeCTBA, XWMHUUYECKHE

pcaKkuuu (HO YUCIy M COCTaBy YYACTBYIOIIUMX B PCAKIHUH BCIICCTB, IO TCIUIOBOMY

dbdekry);
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® XapaKTepHU30BaTh (ONUCHIBATh) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB,
NOATBEP)KIasl ONUCAaHHE IPUMEPaMH MOJEKYISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLn;

® IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTAaBa,
BO3MOYKHOCTH ITPOTEKAaHUSI XUMUUYECKUX IPEBPAIIECHUN B Pa3IMUHBIX YCIOBUSIX;

® BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JOJIIO
XUMHUYECKOTO JIEMEHTA M0 (popMyIie COeTMHEHNUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACYETHI 10 YPABHEHUIO XMMUYECKOU PEaKIH;

® [IPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTENBHON JEATENbHOCTHM — AaHaJIu3 U CHHTE3,
cpaBHEHHE, O0O0OIIEHNE, CHUCTEMAaTHU3AINI0, KIACCU(UKAIMIO, BBISIBICHHE MPUYMHHO--
CIIEZICTBEHHBIX CBS3€H — U U3y4YEHUs CBOWCTB BELIECTB M XMMHMYECKUX DPEAKLUH,
€CTECTBEHHO-HAyUHble METO/bl IO3HAaHUS — HAOIIOCHHE, U3MEPEHHUE, MOJCINPOBAHUE,
HKCIEPUMEHT (peabHbI U MBICICHHBIN);

e CJIEJIOBATh  MpaBUjaM  I[IOJIb30BAHUS  XMMHUYECKOW  TOCYIOM W J1abOopaTopHbIM
o0OpyIOBaHMEM, a TaKXKe IpaBHJIaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMU T10 BBIIOJIHEHUIO J1a00paTOPHBIX XMMHUYECKUX OMBITOB IO MOJIYYEHUIO U
COOMpaHUIO Tra3000pa3HBIX BELIECTB (BOAOpPOAA W  KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C ONpEeAEIEHHON MaccoBOH /0Jiell pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U
IPOBOJIUTh XMMHUYECKHE SKCIIEPUMEHTHI 110 pAaclO3HABaHMIO PAacTBOPOB IIeJoyeil u
KHCJIOT C TIOMOIIIBIO HHINKATOPOB (JIakmyc, (heHondTaaenH, METUIOPAHXK U IpyTHUe).

K koHly oOyueHus B 9 kJiacce NpeIMETHBIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C()OPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHHNA:

® PACKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKMX MOHSTHHA: XUMHYECKHI DJJIEMEHT, aroMm,
MOJIEKYJIa, MOH, KaTMOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAaJCHTHOCTD,
ANIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl peaKus, XHMUYECKasl CBsI3b,
TEIUIOBOM 3(QQeKT peakuuu, MOoJib, MOJSAPHBIA 00BEM, pacTBOp, DIEKTPOJIMTHI,
HEBJIEKTPOJIUTHI,  3JEKTPOJIMTUYECKAs JUCCOLMAIMs, peaklMu HMOHHOroO OOMeHa,
KaTajqu3arop, XUMHUYECKOE paBHOBecue, oOpaTumMble M HeoOpaTHMble pEeakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCINUTENb, BOCCTAHOBUTENb, OKUCIICHHE
U BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM(OTEpHOCTb, XUMHUYECKas CBS3b (KOBaJIEHTHas,
VOHHAsl, METaJUINYECKas), KPUCTAJUIMYECKas peleTKa, KOpPpO3us METaJuIOB, CIUIABBI,
CKOpPOCTbh XMMHUYECKOH peaklMy, IpeneibHo gonycTuMas koHueHTpanus [1JIK BemiecTsa;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSTH 3TH MOHSTUSA

IIpU OIMMCAaHNU BEIICCTB U UX npeBpameHHﬁ;
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® JICTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHHs (OpMYN BEIIECTB U YpaBHEHH
XUMHYECKUX PEaKIINi;

® ONPEJIEATh BAaJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX JJIEMEHTOB B COECIMHEHHUSX
pPa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHHI
no ¢opmynam, BHJ XUMHUYECKOH CBSI3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsi/l HOHA 110 XUMUYECKOH (opMyse, XapakTep cpelibl B
BOJIHBIX PAacCTBOPax HEOPraHMYECKUX COEIMHEHHM, THUN KPUCTAIMYECKOM PpEIIETKH
KOHKPETHOT'O BEILIECTBA;

e packpsiBark cMbica [lepuonnueckoro 3akona J[. M. MenaeneeBa u A€MOHCTPUPOBATh €r0
MOHMMAaHUE: ONKCHIBATh M XapakTepu3oBarb TabmuuHylo ¢opmy Ilepuonnyeckoit
CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB: Pa3iMyaTh MOHATUS «JIaBHAs noarpynna (A-rpymma)»
u «mobounass mnoxarpynma (b-rpynma)», Manbsle W OONBIIME TEPHOABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HUMEIOTCS B MEPUOAMYECKOM Tabnuie, C YHUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS arOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsija sapa,
o0ImIee YMCIo SJIEKTPOHOB M PACIPENCICHUE WX MO JJICKTPOHHBIM CIIOSIM), OOBSCHSTH
o0111e 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COEAMHEHUH B Ipenenax
MaJibIX EPUOJOB U MIABHBIX MOATPYIIl C YYETOM CTPOEHUS UX aTOMOB;

e KIacCUPUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMYeCKHE BEIIeCTBA, XHUMHUYECKHE
peakiuu (MO YHUCIYy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
3 QeKTy, 10 UBMEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUUYECKUX IEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CHIEIU(UIECKIE XUMUYECKHE CBONCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, IMOATBEPKIAas ONUCAHME NPUMEPAMH MOJIEKYISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKHUX PEAKLIHAM;

® COCTaBJISATh YPABHEHHUS AIEKTPOIUTUYECKOW JUCCOIMALMM KHUCJIOT, WIEJIOYEd M COJEH,
MOJIHBIE M COKpAlllEHHBbIE YpaBHEHHsI peakluii MOHHOrO OOMEHa, ypaBHEHHUS peakLui,
MOATBEPKAAIOIINX CYILIECTBOBAaHUE M€HETUYECKON CBSA3M MEX]y BEIIECTBAMH Pa3IMUHbIX
KJIACCOB;

® DacCKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMI  MOCPEACTBOM
COCTAaBIIEHUS DIIEKTPOHHOTO OanaHca ITUX PEaKIuii;

® IPOrHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

® BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJTIO
XUMHUYECKOTO JIEMEHTA M0 (POpMysie COeTUHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

IIPOBOJAUTH PACYETHI 10 YPABHEHUIO XUMUYECKON PEaKIINH;
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e cOOTIOATh MPaBWIIA TIOJB30BAHUSI XMMHUYECKON TIOCYION 1 JTaOOpaTOPHBIM 000PYIOBaHUEM,
a TaKkKe TpaBWiIa OOpalICHHs C BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSMH II0
BBINTOJIHEHUIO J1a00OPAaTOPHBIX XHMHUYECKHX OIBITOB IO TIONYYCHUI0 H COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

® IPOBOJIUTh PEAKIUU, TOATBEPKIAIOIINE KAYSCTBCHHBIH COCTaB pPAa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM TYTEM XJIOpUI-, OpOMHA-, HOAWI-, KapOonar-, docdar-,
CHIIUKAT-, CYJIb(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI M3yYCHHBIX METAIUIOB,
NPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHMUYECKUX BEIICCTB;

® [IPUMCHSTH OCHOBHBIC OIICpAIlMM MBICIUTEIBHOW JCATEIBPHOCTH — aHajlW3 W CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMaTH3AIINIO, BBISIBICHUE MPHYNHHO-CIICICTBCHHBIX CBS3CH
— JUIS W3y4CHHS CBOWMCTB BCIIECTB M XHWMHUYECKUX PEAKIMH, €CTeCTBCHHO-HAYYHBIC
METOJIbI TTO3HAHUST — HAOIIOICHNE, U3MEPEHHE, MOICTTUPOBAHUE, IKCTICPUMEHT (peabHbIN

u MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM IESITEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bopopoa.Ilonsitue o kucinorax u cousix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHNN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTteMa XuMu4eckux snmeMeHnToB . 1. 7 bubnmorexa ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 8 1 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIE PEAKIIUN
Hroro no pazneny 15 bubmmotexa IIOK https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

bubmuoreka L1OK https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBHIE)
HaunmMeHoBaHue pa3iesioB M TeM MPOTrpPaMMbl Konrpoasunie | Ilpakrnuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoThbI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
IT e OneHue i
1.1 OFTOPEHHUC 1 YIITYDICHHS SHAHMI OCHOBHAX 5 1 bubnmoreka [TOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
O
1.2 CHOBHBIC SAKOHOMEPHOCTH XHUMIHCCIIR 4 Bu6morexa LTOK https://m.eds00.ru/7f41a636
peakuuii
DNEKTPOIMTUYECKAS TUCCOITUANNS. XUMHUYECKHE
1.3 P ARCCOMHAR 8 1 1 Bu6morexa LTOK https://m.eds0o.ru/7f41a636
peakuu B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
06
2.1 FHAs XEPAITCPHOTITI XIMTACCIX JCMCHTOB 4 1 bubmuotexa IIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 Hat XapaKTepHCTHK? HIMITACCICX TICNCHTOB 6 bubmuotexa IIOK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeqMHeHus
06
2.3 HHasl XApAKTEPHCTHKA XUMITCCKHX SJEMEHTOB 7 1 bu6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO6m1ast XapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa v KpeMHUHR U UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCITUHEHUS
Hroro no pazneny 25
Pasnes 3. Merasuibl M UX COeIMHEHUS
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6mmoreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHeline MeTalibl 1 UX COSTUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 20
Pasjnen 4. XumMus u okpy:kamomas cpeaa

4.1 BemecrBa u Marepuassl B )KU3HU 4€II0OBEKA 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
DJIeKTPOHHbIE
Ne udposbie
’ Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
JacoB
pecypcsl
IIpeamer xumuu. Poitk XUMUHM B KU3HH deaoBeka. Tena u bubmmorexa LOK
1 pedt ’ ' 1 https://m.edsoo.ru/ffOd
BEIIECTBA 210c
bu6mmoreka [IOK
2 ITonsiTne o0 MeTomax MO3HAHUS B XUMUH 1 https://m.edsoo.ru/ffod
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuorexa LIOK
3 nabopaTopuu U IpUEMBI 00pallieHus ¢ 1a00paTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
UucTteie BemecTBa U cMecu. CriocoOb! pa3aeiicHus bubmorexa [OK
4 B ' P 1 https://m.edsoo.ru/ffod
cMecen 26ca
N bu6mmoreka [IOK
I1 6ota Ne 2 «P
5 pakTHueckas paboTa « Ua:«:neneHHe cMeceit (Ha 1 httos://m.edsoo.ru/ffod
MIpUMEpPEe OYMCTKH ITOBAPCHHOMN COJIH)» 98¢8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ffod
2a6¢
XHWMHYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubnmorexa [IOK
7 ' 1 https://m.edsoo.ru/ff0d
3JIEMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocThie 1 CIOXHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubaunoreka [IOK
3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB. XMHYECKAsS
10 1 https://m.edsoo.ru/ff0d
¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JICMEHTOB Deae
OrHocuTenpHas aroMHas Macca. OTHOCHTEIbHAS bubmmorexa LIOK
11 ' 1 https://m.edsoo.ru/ff0d
MOJICKYJISIpHAsT Macca 393c
bu6mmoreka [IOK
12 MaccoBas J10JIs1 XUMHAYECKOTr0 dJIEMEHTA B COSIMHEHU N 1 https://m.edsoo.ru/ffOd
350¢c
13 KomuectBo BemectBa. Moib. MonsipHas Macca 1 bub6mmoreka [IOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/ff0d
5230

dusndyeckre ¥ XUMUYECKHE SABICHUA. XUMHUYECKast

bubaunoreka [IOK

14 https://m.edsoo.ru/ffod
peakius 37f4
bu6mmoreka [IOK
15 [Ipu3Haku U yciioBUS POTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
3aKOH COXpaHCHHS MACChI BEIICCTB. X UMUUCCKHUE Bubmorexa LIOK
16 P ' https://m.edsoo.ru/ffod
ypaBHEHUS 3bss
Brruncienus KoaIudecTBa, MacChl BEIIECTBA 110 bubmorexa LIOK
17 ’ . https://m.edsoo.ru/ffod
YPaBHCHHUSIM XUMHYCCKUX PEAKITUI 5708
Knaccuukamms XuMruecknux peakiuii (CoenHeHHs bubmmorexa [JOK
18 P ’ https://m.edsoo.ru/ffod
pa3IoXKEeHMs, 3aMEILEeHUs, 0OMEHA)
3f34
bu6mmoreka [IOK
19 O0001IeHrEe B CUCTEMATHU3aLMs 3HAHUH https://m.edsoo.ru/ffod
40c4
bu6mmoreka [IOK
KontponsHnas padota Nel o reme «Berectsa u
20 P P B https://m.edsoo.ru/ffod
XUMHUYECKHUE PEaAKITUN» 4290
Bo3nyx — cMmech razos. CocraB Bo3nyxa. Kucmopom — bubmorexa [OK
21 yX ' yxa. P https://m.edsoo.ru/ffOd
AJIEMEHT U NMPOCTOE BemecTBo. O30H
448e
. bu6mmoreka [IOK
dusnuecKkrue u XMMHUYECKHUE CBOMCTBA KUCIOPOa
22 https://m.edsoo.ru/ff0d
(peakuuu okucienus, ropenue). [lonstue 06 okcugax 4614
CrocoO5bI MOIYYEeHUST KUCIIOpoaa B 1aboparopun u buomiorexa IIOK
23 7 P patop https://m.edsoo.ru/ff0d
npoMbIiuieHHOCTH. [IprMeHnenne kuciaoposa 4972
TemnnoBoit 3pPexT XuMHUIEeCKON peakiiu, MOHITHE O bubmuorexa IJOK
24 TEPMOXUMUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUYECKUX PEAKLIUIX 4790
TornmuBo (He(Th, yroib U MeTaH). 3arpsi3HEHUE BO3yXa bubmmorexa [IOK
25 T - AP yxa, https://m.edsoo.ru/ff0d
CHOCOOBI €ro NMpeA0TBpAILEHUs
4c4a
bu6mmoreka [IOK
IIpakTuueckas padora Ne 3 mo teme «I[lonyueHue u
26 p p qu https://m.edsoo.ru/ffOd
coOupaHHe KUCIOPO/a, NU3YUCHHE €ro CBOWCTBY» 4262
Bomopon — smemeHT u ipocToe BemiecTBO. Haxoxaenue bubmmorexa [IOK
27 P P ' https://m.edsoo.ru/ffOd
B IIPUpPOIE 4ddo0
28 du3nyecKknue 1 XMMUYECKUE CBOMCTBA BOAOPOA. bubnuoreka [JOK
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d
4ddo0

bubaunoreka [IOK

29 [ToHsiTHE O KUCIOTAX U COMSAX https://m.edsoo.ru/ff0d
50d2
bub6mmoreka [IOK
30 CriocoOsI Mmoy4YeHust BOAOPoa B J1abopaTopuu https://m.edsoo.ru/ff0d
4ddo
bub6mmoreka [IOK
[Tpaktuyeckas padora Ne 4 o teme «Ilonyuenue u
31 PaCHIHeckai pabot 1O TEM UH - https://m.edsoo.ru/ff0d
cobupaHue BOJOPOAA, H3YUEHUE €TO CBOHCTBY 4542
bu6mmoreka [IOK
32 MonsipHblil 00bEM Ta30B. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542¢
Brrauciienns 06pEmMa, KOMM4YecTBa BEIecTBa ra3a 1o ero bubmmorexa [JOK
33 ’ ) https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMUECTBY BEIIECTBA WIH 00BEMY 5540
Brruncnenus 00bEMOB Ta30B 110 YPaBHEHHIO pEaKIMK Ha bubmorexa HOK
34 . YPABHENHIO P https://m.edsoo.ru/ffod
OCHOBE 3aKOHAa 0OBEMHBIX OTHOILICHUH ra30B 5708
bu6mmoreka [{JOK
35 duznueckue 1 XMMHYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d
587a
bu6mmoreka [IOK
36 CocraB ocHoBanuil. [lonsaTue 00 mHAMKATOpaX https://m.edsoo.ru/ff0d
59e2
Bopa xak pacteopureins. Hacblennsie u bubmuotexa [IOK
37 HEHACBIIICHHBIE PaCTBOPBI. MaccoBas 1015 BEILIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[Ipaktuyeckas padora Ne 5 o teme «IIpurorosnenue bubmuotexa LIOK
38 PacTBOPOB € OIPENEIEHHON MAaCCOBOU JOJIEH https://m.edsoo.ru/ff0d
PacTBOPEHHOIO BELIECTBAY» Seba
bu6mmoreka [IOK
KontponbsHas padora Ne2 no teme «Kucnopon. Bonopon.
39 B FPOIILHA paboT HO TENE (RHCIOPOA. BOAOPOA https://m.edsoo.ru/ff0d
o 6342
bu6mmoreka [IOK
40 Oxcupl: cocTaB, K1accupUKaIHs, HOMEHKIIATypa https://m.edsoo.ru/ff0d
664e
[Tony4yeHne 1 XMMUYECKUE CBOMCTBA KUCIOTHBIX bubmorexa HOK
41 i ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
664e
bu6moreka [IOK
42 OcHoBaHMs: cOCTaB, Ki1accu(UKaIHs, HOMEHKIATypa https://m.edsoo.ru/ff0d

67ca
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

bubaunoreka I[IOK

43 [Tomy4yeHnue n XUMHYECKHE CBOMCTBA OCHOBAaHUH https://m.edsoo.ru/ff0d
67ca
bubaunoreka I[IOK
44 Kucnotsr: cocras, knaccudukanms, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
bubaunoreka I[IOK
45 [Tonydyenue u XuMHYECKHUE CBOMCTBA KUCTIOT https://m.edsoo.ru/ff0d
fee2
Counu (cpeanue): HOMEHKIIATYpa, CIOCOOBI TOMyUeHUS bubmorexa LOK
46 p N ypa, yi ’ https://m.edso0o.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[IpakTuueckas padora Ne 6. Pemenue bubmoteka [JOK
47 SKCIIEPUMEHTANIbHBIX 3a1a4 M0 TeMe «OCHOBHBIE KJIacChl https://m.edsoo.ru/00a
HEOPraHMYECKUX COEIMHEHHUI dob7c
['eneTnyeckas cBsI3b MKy KJIacCaMl HEOPTraHUYECKUX bubmorexa LOK
48 . Y P https://m.edsoo.ru/00a
COCIMHEHU I 49350
bubmmoreka [{JOK
49 O06o001IeHre U CHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00a
d9cb2
bu6mmoreka [{JOK
KonTponbHas padora Ne3 o Teme "OCHOBHBIE KJIaCChI
50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUI d%1a
[TepBbie MOMBITKY KIACCUPUKAITUU XUMUIECKUX bubmorexa [JOK
51 P https://m.edsoo.ru/00a
aneMeHToB. [loHsATHE 0 TpyNmax CXOAHBIX 3JIEMEHTOB d9ffa
. bu6moreka [IOK
[Tepnonnueckuit 3akoH u [lepuoanueckas cucrema
52 https://m.edsoo.ru/00a
xumudeckux 3memenToB 1. . Menaeneera
da52c
bu6mmoreka [IOK
53 [Iepuonpbl, rpyIIibl, MOATPYIIIBI https://m.edsoo.ru/00a
da52c
bubaunoreka [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a
da342
bu6moreka [IOK
CtpoeHnue deKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
55 . https://m.edsoo.ru/00a
[Tepuoguueckoii cucremsl Jl. 1. Menpaeneena
dabbc
XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 10 €T bubnuoreka [JOK
56 nonoxxenuto B [lepunonnueckoit cucreme /. H. https://m.edsoo.ru/00a
MenaeneeBa da824
3navyenue [leproanueckoro 3akoHa /sl pa3BUTHS HAyKU bu6mmoreka [IOK
57 u nipaktukd. [[. 1. MenneneeB — y4&HbIi, Iearor u https://m.edsoo.ru/00a

TrpaKIaHUH

da96e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

58

SHCKTpOOTpI/IHaTCJ'IBHOCTB aTOMOB XUMHNYCCKUX
OJICMCHTOB

Bbu6mmoreka [JOK
https://m.edsoo.ru/00a
daab8

59

HNonnasg xumMudeckas CBI3b

bubaunoreka I[IOK
https://m.edsoo.ru/00a
dac34

60

Kosanenrnas InoJjisipHasd XUMHUYCCKas CBA3b

bubaunoreka I[IOK
https://m.edsoo.ru/00a
daab8

61

Kosanenrnas HEMOJIsIpHasd XUMHUYCCKas CBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHp OKUCIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKHCIUTEIIBEHO-BOCCTAHOBUTEIILHEIC pcakuuu

bubaunoreka [IOK
https://m.edsoo.ru/00a
db076

64

OKHUCIINTEIIN U BOCCTAHOBUTEITH

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

Kontponwsnas pabora Ned o teme «CtpoeHue atoma.
XuMUYecKasi CBSI3b»

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O0001IeHEe ¥ cUCTEMATH3alis 3SHAHUN

bu6moreka [IOK
https://m.edsoo.ru/00a
db33c

67

O00011IeHEe ¥ cUCTEMATH3als SHAHUHA

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHNE U CHCTEMAaTU3alMs 3HAHUI

bu6moreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypchl
. bu6mmoreka I{OK
[Tepuognueckuii 3akoH. Ilepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka I{OK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUICCKUX bubmiorexa [IOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edsoo.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yri1yOsieHre 3HaHUM OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
. bubmuoreka [IOK
Knaccudukanus XuMHYECKHX PEAKITHH 110 pa3InIHBIM
6 1 https://m.edsoo.ru/00ad
MIPU3HAKAM bchO
ITonsiTue o ckopocTH XMMUUECKON peakiuu. [lonstue o bubmorexa [JOK
7 P P ' 1 https://m.edsoo.ru/00ad
TOMOTCHHBIX M TE€TEPOTCHHBIX PEAKIIAIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bubnuorexa [IOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U 1 https://m.edso00.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bu6mmoreka [JOK
9 OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 https://m.eds00.ru/00ad
cade
Teopus snekrponuTrueckor quccouranui. CUiabHbIe U bubmorexa [TOK
10 p P ' 1 https://m.edsoo.ru/00ad
CI1a0bIe AIEKTPOIUTHI
cd68
butmoreka IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N N bubmuoreka [IOK
XUMHYECKHE CBOMCTBA KUCIOT M1 OCHOBAHM B CBETE
12 . N 1 https://m.edsoo.ru/00ad
MPEJICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOUALINN d5ds
. . . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 1 https://m.edsoo.ru/00ad

BHCKTpOHHTquCKOﬁ JAUCCOIMaln

dsh2
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

bubmmoreka IIOK

14 [TonsTHEe O TUIPOIU3E CONEH https://m.edso0o.ru/00ad
dod4
bu6mmoreka IIOK
15 O06001eHre U cucTeMarn3anus 3HaHU| https://m.edso00.ru/00ad
ddi2
[Ipaktuueckas padora Ne 1. «Pemenue bubmorexa LHOK
16 https://m.edsoo.ru/00ad
AKCIEPUMEHTAJIbHBIX 33734
dbfa
KonTponbhas padota Ne2 o Teme «IeKTpOIUTHYECKAs bubmorexa HOK
17 https://m.edsoo.ru/00ad
nucconuanus. XUMHYECKHe peaklii B PaCTBOPAX» deco
OO01mas XxapaKTepUCTHKA TaJIOTEHOB. XUMHUYECKUC bubmmorexa [TOK
18 . ' https://m.edso0.ru/00ad
CBOICTBa Ha IPUMEPE XJI0pa
dfe2
Xnoposonopoa. CossiHast KHCIOTa, XUMUYECKHE bubmorexa [JOK
19 . ' ’ https://m.edso0.ru/00ad
CBOWCTBA, TIOJTY4YCHHE, TPUMCHCHHE
e104
[IpakTuueckas padota Ne 2 no teme «llonydyenue bubmorexa HOK
20 . . https://m.edsoo.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB)» 6348
. bu6mmoreka IIOK
Brruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIIUA,
21 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PearcHTOB J]aH B U30BITKE
e488
bub6mmoreka [JOK
22 OOmas xapakTepucTuka seMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
bu6mmoreka [JOK
AnnorponHslie MoguduKanuu cepsl. Haxoxnenue cepsl U
23 . N . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B Tpupojie. XUMHUECKHE CBOMCTBA CEePBI e64a
CepoBonopon, crpoeHue, GU3nIecKue 1 XUMHUIECKUE bubmorexa [JOK
24 . ’ ’ https://m.edso00.ru/00ad
CBOICTBa
e802
bu6mmoreka IJOK
Oxkcunpl cepbl. CepHasi KHCIIOTa, GU3HUECKUE U
25 . https://m.edsoo.ru/00ad
XUMHYECKHE CBOMCTBA, TPUMCHCHHE
ea28
XUMUYECKUE PEAKIINH, JIEKAITUE B OCHOBE
MIPOMBIIIIEHHOTO CTI0Cc00a MOMyYeHUs] CEPHOM KUCIOTHI bubmorexa [JOK
26 . ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ec8a
COCTMHEHUSIMH CEPBI
bubmoreka [IOK
27 Brrunciienne MaccoBoOi 10U BBIXOJA TPOYKTA PEAKIIUHI https://m.edsoo.ru/00ad
ec8a
28 OO6mrast xapakTepucTHKa eMEeHTOB V A-Tpyniibl. A30T, bubnuorexa HOK

pacrnpocTpaHeHue B Ipupoje, pusndueckue 1 XuMHIecKHe

https://m.edsoo.ru/00ad
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBa

eeab

AMMHaK, ero GU3NIeCKrue U XMMHUYECKUE CBONCTBA,

bubmmoreka [IOK

29 https://m.edso00.ru/00ad
MOJIYYCHHUE ¥ IPUMECHCHHE
fo04
bu6mmoreka [IOK
[TpakTuaeckas padbora Ne 3 mo reme «llomydenne
30 P P . - https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHue ero CBOMCTB»
180
A3OTHas KUCIOTa, € PU3NIECKUe U XMMUYECKHUE bubmorexa HOK
31 . ’ https://m.edso0.ru/00ad
CBOICTBa £306
Hcnonp3oBaHrue HUTPATOB U COJICH aMMOHHUS B KaUeCTBE Bubnuotexa IJOK
32 MUHEPaJIbHBIX yI0OpeHUH. XUMHUUECKOE 3arpsi3HEHUE https://m.edso00.ru/00ad
OKpYXKarolen cpeibl COeTMHCHUSIMU a30Ta 518
bu6mmoreka IIOK
dochop. Oxcua pochopa (V) u pochopHas kuciora,
33 $op A bocopa (V) v(b $op https://m.edsoo.ru/00ad
(du3nUYecKne U XUMHYECKHUE CBOMCTBA, TIOTy4eHUE f634
bu6mmoreka IIOK
Hcnonb3oBanue hocdaroB B Ka4eCTBE MUHEPATIBLHBIX
34 . . https://m.edsoo.ru/00ad
yno0peHuil. 3arps3HeHue NPUPOIHOI cpenbl pocdaramu £620
Yrnepoa, pacpocTpaHeHUE B IPUPoE, GU3NIECKHUE U bubmorexa LHOK
35 PO, Paciip . P PHpoAe, https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA
fd9c
Oxcuapl yriepona, ux Gu3nueckue U XUMUYECKHe bubmuoreka ITOK
36 CBOMCTBA. DKOJIOTHICCKUE TIPOOTIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00ad
okcuzioMm yriepona (1V) febe
bu6mmoreka [IOK
37 YroyibHAs KHCIIOTa U €€ COJTn https://m.edsoo.ru/00ae
006¢
[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue bubnuoreka LIOK
38 yrinekucioro ra3a. KauectBenHas peakuus Ha kapOoHat- https://m.edsoo.ru/00ae
HOH" 027e
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX bubmmorexa [JOK
39 P P https://m.edsoo.ru/00ae
KaK O COEMHEHUSAX yIiepoa
054e
butmoreka IIOK
40 KpeMmuuii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[IpakTnueckas padora Ne 5. Pemenue bubnuoreka [IOK
41 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeime https://m.edsoo.ru/00ae
HEMETAJUIBI ¥ UX COEIUHEHUI 0bf2
bu6mmoreka IIOK
KonTpoabHas padora Ne3 mo teme «BakHewime
42 P P https://m.edsoo.ru/00ae
HEMETAJUTBI U UX COSAMHEHUS
0el8
43 OO01mmas XxapaKTepUCTUKAa XUMHUECKHIX IIEMEHTOB — bubmmoreka [IOK
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

MeTaJI0B. MeTainyeckas CBsIi3b U METAJIINYECKas
KpUcCTaJIIIM4ecKas pemerka. Pu3ndecKkue CBOMCTBa
METaJIOB

https://m.edsoo.ru/00ae
103e

XUMUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUI

bu6mmoreka IIOK

44 N https://m.edsoo.ru/00ae
PAI HAaPSDKCHUH METAJIOB
1156
O6mue cnocoOb! momy4deHus: MeTayioB. CIUIaBbl. bubnmnoreka IJOK
45 Beluncnenus no ypaBHEHUsAM XUMHAYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OIMH U3 PEareHTOB COMECPIKHUT IPUMECH 1156
bu6mmoreka [JOK
46 [ToHsATHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka [IOK
47 [llenounbie MeTaIbI https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
48 Oxcuapl ¥ THAPOKCUABI HATPUS U Kallus https://m.edsoo.ru/00ae
14b2
bu6mmoreka IIOK
49 [Ilenoyno3emMenbHbIE METAIUTBI — KA U MarHun https://m.edsoo.ru/00ae
15e8
bu6mmoreka IIOK
50 Baxneiiime coeqHEHUS KaIbIHs https://m.edsoo.ru/00ae
15e8
51 O00011IeHNE U CUCTEMAaTU3alMs 3HAHUI
bu6mmoreka [JOK
52 XKécTrocTh BOMBI U CITOCOOBI €€ yCTpaHeHH S https://m.edsoo.ru/00ae
1886
53 HpaKTI/I‘-Ie"CKaSI pabora J'\'fg 6 o reme "XKEcTkoCTh BO/IBI U ESI?S?ZI;?:;(:OESJ%O%
METOIBI €€ YCTpaHCHHUS 1268
bu6mmoreka [JOK
o4 ATIOMUHHI https://m.edsoo.ru/00ae
1c64
bu6mmoreka IJOK
55 AmMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA https://m.edsoo.ru/00ae
1c64
bubmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
butmoreka [IOK
57 Oxcubl, TuApOKCcH B U cou xene3a (1) u xenesa (1) https://m.edsoo.ru/00ae
35e6
58 O06001IeHrEe ¥ CUCTEMATHU3AIN SHAHUHA
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

ITpaktuyeckas padora Ne 7. Pemenue

bubmoreka [IOK

59 AKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxHenne 1 https://m.edsoo.ru/00ae
METaJUTBI M UX COCTUHECHUS 3de8
Beruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEaKLUH,
€CJIM OJIMH U3 PEarcHTOB JaH B H30BITKE WIIA COACPKHUT Bubmrorexa HOK
60 p N 1 https://m.edsoo.ru/00ae
npuMecH. BerarciieHust MacCoBOM J10JIM BBIXOJa MPOTYKTA 1750
peakiuu
61 O00011IeH1E U CUCTEMATU3ALMS 3HAHUI 1
62 KonTponbhas pabota Ned4 o Teme «Baxneiinme 1
METAJUIbI ¥ UX COEIUHEHUS))
BemecTBa u MaTepraibl B IIOBCEIHEBHON KU3HU Bubmrorexa HOK
63 B P 1 https://m.edsoo.ru/00ae
YyeJIoBeKa 350
bubmuoreka [IOK
64 XUMHUECKOE 3arpsi3HEHUE OKPY>KAIOIIEH CPeIb 1 https://m.edso0o.ru/00ae
4270
bu6mmoreka IJOK
65 Ponbp xuMuM B peIIEHNH SKOJIOTHYECKUX MTPOOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka IJOK
66 O00011IeHrEe ¥ cCUCTEMATHU3alN 3SHAHUHA 1 https://m.edsoo.ru/00ae
0dOa
bubaunorexa IIOK
67 O00011IeHIE U CUCTEMATU3alUS 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bubaunoreka IIOK
68 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00ad
9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA
Xumus. 8 kiace: yae0. aisa oomeoopa3oBarenbHbiX yupexaenuit / O.C. ['abpuensH. - 3-¢
u31., ctpeotutl. - M.: [Ipoda, 2022. - 286 c.

Xumus. Kimacc: yueb. mist oomeo0pasoBarennbHbx yupexaenuii / O.C. 'abpuensH. - 3-¢

u31., ctpeotut. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

1. I'abpuensn O. C., Bocko6oiinukosa H. I1., SlurykoBa A. B. HacronbHast kHUra yuuTens.
Xumus. 8 ki1.: Metogudeckoe rmocooue. - M.: Jlpoda, 2021.

2. I'abpuensu O. C., SAmykoBa A. B. Terpanp a5 1a00paTOPHBIX OINBITOB U MPAKTUYECKUX
pabot. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 kimacey. M.: [lpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. I'abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. I'abpuensn, O. C. Metonndeckoe noco6ue k yueonuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensH. — M. : Jlpocda, 2021. — 108.

5. Xumus : TexHosnorndyeckue kaptel K yueoHuky O. C. I'aGpuensna «Xumus. § kacey :
Mmetonndeckoe nmocodue / JI. . AcanoBa. — M. : Jlpoca, 2020

6. Xumus : TexHosorndeckue kaptel kK yueoHuky O. C. I'aGpuensna «Xumus. 9 knacey :
Mmetonnyeckoe nocoodue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE U TpoBepouHble paboThl K yueOHuKky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u np. - M.: [Ipocda, 2022.
JIaHHbIE

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.chemnet.ru I'azeta « Xumus» u caliT 1j1st yautens «51 uay Ha
YPOK XUMUW»

2. http://him.1september.ru Exnnas xomtekust LIOP: IIpeagmeTHast KOIIEKIUs
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«XuMUD»

3. http://school-collection.edu.ru/collection/chemistry EcrecTBerHO-Hay4HbBIE
skcriepuMenThl: xuMusd. Komexkuust Poccuiickoro o0meo0pa3oBaTebHOTO
nopraia
4. http://lexperiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukdepoBoi

5. http://www alhimik.ru Beepoccuiickas onumimaa mKOJIbHAKOB IT0 XUMUHU

6. http://chem.rusolymp.ru Oprannueckast XuMusi: SIEKTPOHHBIN YUSOHHK TSI
CpPEIHEN LIKOJIbI

7. http://lwww.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SJICKTPOHHBIH
y4eOHUK

8. http://www hemi.nsu.ru OTKpBITHII KOJUTSIK: XUMHUSI

9. http://www.chemistry.ru JlucraHnproHHas OJIMMIIMAAA 10 XUMHH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA IPOEKT
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