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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIeTr0 0Opa3oBaHusl COCTABJIEHA HA OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0O0pa30oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (denepaibHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIENIMHM IpEernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMuu Aa€T MpeJICTaBICHHE O IENiX, OOIIe cTparerud oOydyeHus,
BOCTIIUTAHHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYEOHOrO TpeIMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COJEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero o Kiaaccam U
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl 10 XUMHUHU, ONPEAEIIseT KOJIMUYECTBEHHbBIE
M Ka4yeCTBEHHBIE XapPaKTEPUCTUKH COACP)KAHUS, PEKOMEHIYEMYI0 IOCJIEA0BaTeIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaroluXxcs, OnpeaesieT BO3MOXKHOCTU MpeaMeTa Jis
peanuzanuu TpeOOBaHMM K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE IIeJIe W3Y4YeHHUsi TIpPeIMEeTa W OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIHHOU
JEeSITeTLHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHUE XUMUU CIYKUT OCHOBOU it (JOPMHUPOBAHUS MUPOBO33PEHHUS 00YIAIOIIETOCS, €T0
MIPEJICTABICHUIA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEeM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOOIeM 3JpaBOOXPAHECHHUS.

N3yyenue xumuu:

CIOCOOCTBYET pean3allii BOZMOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHUE MBIIUICHUS ¥ TBOPUYECKUX CIOCOOHOCTEN O0yUaroIIMXCs,
HAaBBIKOB  HMX  CAaMOCTOSITETbHOM  yuyeOHOW  JeSATEIBHOCTH,  OKCHEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
npodeccCHOHANBEHOM e TENbHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAayuHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI 1E€I0CTHOTO
B3IJIAJla Ha €JUHCTBO TMPUPOABI U  YEJOBEKa, SBISAETCA OTBETCTBEHHBIM  ATalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTUXCS;

crocoOcTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJE, K UYEIOBEKYy, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYE€HUM XUMHH 00ecredrBaroTCsl crienu(UKon coiepxaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorHueckd aJanTUPOBAHHBIM OTPaKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICIEHHOM dTare € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEpPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTraHHMYECKONH XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CtpykTypa coaepskaHusi IporpaMMbl IO XUMHH C(OPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydennro. CojepkaHue CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI



CTPYKTYpHO OpPraHM30BaHbl MO0 MPUHIUIY MOCIEA0BATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOT0 YPOBHS:

ATOMHO-MOJICKYJISIPHOI'O YUCHHUA KaK OCHOBBI BCCI'O CCTCCTBO3HAHUS

ITepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYE€HHs O CTPOCHUH aTOMa U XMMHUYECKOU CBS3H;

— TpeACTaBlIeHUN 00 SEKTPOIUTHUECKOM IUCCOIMALIUY BEIIECTB B paCTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEIBLHO OT OJHOTO YpPOBHS K JpPyromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOJyYEHUs] U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHUIO U METOJaM II03HaHus B Hayke. M3ydenue xumuun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaace.

[Tpu u3yyeHUU XUMUU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKON HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOI

JIESITEIbHOCTH 4YeJOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3anaua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XMMHUYECKUX 3HAHUNH — BaKHEHUIIUX
(GakToB, TMOHATUI, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH, JOCTYHNHBIX 0OO0OLICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, sS3bIKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METO/aM ITO3HAHUS
OpU UW3YYCHUU BEIIECTB W XUMHUYECKHMX peakiuuifi, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATE/IIbHBIX YMEHHM U UX TMPUMEHEHHMH B Yy4eOHO-TIO3HABAaTENIbHOM U  y4eOHO-
HCCJIEIOBATEIBCKOM 1eATeIbHOCTH, OCBOSHUH MpaBui 0€30MacHOro 0OpalieHus ¢ BeneCTBaMH B
[IOBCEHEBHOM KU3HH.

[Ipy u3y4eHHH XUMHMM HAa YpOBHE OCHOBHOI'O O0ILEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE
PUOOPENTH TaKHe LIETH, KakK:

— (OpMUPOBAHNE MHTEIUIEKTYaJIbHO Pa3BUTOHN JIMYHOCTH, TOTOBOI K CamM000pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM XKU3HU;

— HalpaBJIEHHOCTh OOy4YeHHMsI Ha CHCTEMaTHYecKoe NpuoOllieHne oOydarouuxes K
CaMOCTOATENIBHOM ~ ITO3HABATEIIbHOW  JEATENbHOCTH,  HAay4YHbIM  METOAAM  IIO3HAHUA,
(GOpMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUH;

—obecrieueHue YCIOBUM, CHOCOOCTBYIOIIMX MNPUOOPETEHUIO0 OOYYArOIMMUCS —OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHWSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— (hopmupoBanue oO0mIeH (HyHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBAThH SIBICHUS OKPYXKAIOLIETO MHUpPA, UCIONb3ys 3HAHUSA U
OTBIT, TOJYYCHHbIE MPU H3YYECHUH XUMHUHU, MPUMEHATh HMX TpPU pEIIeHUH MpodieM B
NOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— ¢opMupoBaHuE y 00yJarOmUXCsd T'YMaHUCTUUYECKUX OTHOIIEHUH, MOHUMaHHUs LIEHHOCTH
XUMHUYECKHX 3HAHUU JUIS BBIPAOOTKH SKOJIOTMYECKU I1EJIecCO00pa3HOro MoBeIeHHsl B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenbl;

— pa3BHUTHE MOTHBAIIMU K O0YUYEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMSI 00I1I€YeI0BEYECKIX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOQMIIE ¥ HAlpaBICHHOCTH JalbHEHIIETO
oOydeHusl.

OO1miee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctaisieT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuu. Ponb XMMHUM B KM3HHM 4Ye€JIOBEKAa. XUMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoWcTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/1aX MO3HaHMs B XUMUH. UHCThIe BelecTBa U cMecu. CriocoObl pa3iesieHus: CMeCceu.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
[Ipoctble u cioXkHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHMYECKHUX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBas 10J11 XUMUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KommmuectBo BemectBa. Mosb. MossipHas macca. B3anMocCBs3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI] BemecTBa. PacuéTsl o hopmMynaM XUMUYECKUX COCAMHEHUI.

®u3nyeckue M XUMHUYECKHE SIBJIICHUSA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XUMUUecKHe ypaBHeHUs. Kiaccudukanys XuMUYeCKUX peakuuil
(coemuHeHUs, pa3I0oKEeHHs, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHMYECKON MOCYAOH, mpaBuiaMu pabOThl B JabOpatopuu U mpuéMamu
oOparmeHus ¢ 1a0opaTOpHbIM O00OpYIOBAHUEM, M3YUYE€HHE M ONMHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpEHHE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aMMOJIEICTBHE Mea ¢ KUCIOTOM) ABICHU, Habt01eHue
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (I1) npu
HarpeBaHuu, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pas3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIIAPUBAHUE, AUCTHILIALMA,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH IOBapeHHOM CcoiM, HaOMI0JleHHe U OIUCaHUe
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxkHelilue npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEHIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, Gu3nyecKkue U XMMUUYECKHe CBOWCTBA (peakluu TOPEHHUS).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpOMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupozae. O30H — autoTporHas MOJU(pHUKAINS
KHCIIOpO/Ia.

TennoBoil 3ddekT XUMHUYEeCKOH peakiuu, TEePMOXUMHUYECKHE YpaBHEHHs, HK30- H
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — onemeHT M mpoctoe BemiecTBo. HaxokaeHue Boxopoaa B IpUPOJIE,
buznyeckne 1 XuMHUYecKre CBOMCTBA, IPUMEHEHHE, ClI0coOb! oyyeHus. Kucnorsl u comm.



Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Bonma kak pactBoputens. PactBopbl. Hacelmennele u
HEHACBIIICHHBIE PACcTBOpBbI. PacTBOpMMOCTh BelecTB B Boje. MaccoBas 10 BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa UM OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdyeckux coenuHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpazyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanms. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuii. PU3MYECKHME M XUMHUYECKUE CBOWCTBA OCHOBaHMM. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukamus kucinor. Homenkmnarypa kucnot. @uznyeckre ¥ XUMHYECKUE
cBoiicTBa kucior. Psan akrusnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneil. dusnueckue u xumuueckue cBoiictBa coneil. I[lomyuenue
COJICH.

['eneTnueckas CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIPEACIICHHE COJIEPKaHMUsl KUCJIOPOJia B BO3/yXe, MOJIydyeHue, CoOOupanue,
pacrio3HaBaHUE W HM3YUYEHHME CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJICUCTBHS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3Yy4eHHUE CBOWMCTB BOAOpoaa (TropeHue), B3auMojeicTBUE Bogopona c¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBaA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3llOB HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmozeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTallaMH,
peakuuii HeWTpaiau3aluud, NOJYyYeHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CTpoeHue aToM0OB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBble MOMBITKU KIACCU(PHUKALIMA XUMUYECKHUX 3JIeMeHTOB. [ToHATHE O Tpymmax CXOAHbIX
3JIEMEHTOB (IIEJTOYHBIE U HIETIOYHO3EMENbHbIE METAJLIbI,

raJloreHbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yioT amM{(OTEpHbIE OKCHUIbI H
TUAPOKCHUBI.

Ilepuonnueckuii  3akoH. Ilepuogmueckass cuUcTeMa XUMHYECKHMX dAJIeMeHTOB  [I.
U. Menneneesa. KopoTtkonepuonnas u JymHHOnepuoaHas ¢opmbl [leprogudeckoil cuctemsl
xumuueckux anemeHToB J[. W. MenpaeneeBa. Ilepmonel m rpynmbel. DHU3HYECKHH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.



Crtpoenne aromoB. CoctraB artomMHbIx snep. HW3orombl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBBIX 20 XUMHUECKUX 31eMEHTOB [leproauueckoii cucTeMbl
. W. MenngeneeBa. XapakTepUCTHKA XHUMHYECKOIO OJJEMEHTA [0 €ro IOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUTMYECKUX CBOMCTB I10 TPYIIaM U MEepruoiaM.

3unauenue llepuoanueckoro 3akona u Ileproguueckoit CUCTEMbl XMMHUECKUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — yu€HbI U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOJIsIpHast) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 1IEMEHTOB. MIOHHAs CBA3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoueccel okucaeHus
U BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpas3IOoB BEIIECTB METAIJIOB W HEMETaJUIOB, B3aWMOJECHCTBUE TUIAPOKCHIA
[MHKa C PacTBOpaMHU KUCJIOT U IIEJO0Yell, MPOBEIEHUE OIBITOB, WLITIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnwie ceasu

Peanmu3zanus MeXNpeIMETHBIX CBSI3€H NP M3YyYCHUU XUMHUHU B § KIIACCE OCYIIECTBIISICTCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSTHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, rTUMOTE3a, TEOPHSs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKalus, NEePUOJUYHOCTh, HAOIMIOACHHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHE, MOJIETb, SIBJICHHUE.

Odusuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIeCTBO, TeJ0, O00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI H3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE3151, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusi: armocdepa, rtumpochepa, MHUHEpPaIbl, TOPHBIE TOPOABI, IOJIE3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYECKas peaKus

[lepnonnueckuit  3akoH. Ilepmogmueckas cucTeMa XMMHYECKUX JJIEMEHTOB /I
N. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XHUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMAOB, Kajlus, KaIbLHsA U HUX COCAWHEHUN B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B lleproanyeckoi cucreMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKON CBS3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIIMYECKOM PEIIETKH U BUJA XUMUYECKOH
CBSI3U.

Knaccudukanmuss m HOMEHKJIaTypa HEOPTraHWYECKHUX BEIIEeCTB. XHWMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, Ie€HEeTHYeCKas
CBSI3b HEOPraHNYECKHUX BELIECTB.



Knaccugukanus XMMUYeCKUX peakUui MO pa3iuyHbIM IMpPU3HAKAM (IIO YUCIYy M COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTEreHeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOPAaTUMOCTH, IO YYACTHIO KaTalu3aropa). DK30- U
SHIO0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsTHe 0 ckOpocTH XMMHUYECKOW peakuuu. lloHsTHE 00 OOpaTHMMBIX M HEOOpPATHMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHnIx peakuusax. [lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecud. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U IIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a IIEKTPOHHOT O OanaHca.

Teopust 37E€KTPOIUTHUECKON AMCCOLUAIMM. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTtnonsl,
AQHUOHBI. MexaHM3M [AHUCCOLMAllMM BEUIECTB C pPa3jIMYHbBIMU BUAAMHU XUMHUYECKOH CBS3H.
Crenenb quccounanuu. CuiabHbIE U ClIa0ble AIEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YClOBUS NMPOTEKAHUs PeakUUid MOHHOrO OoOMEHa, MOJHbIE U
COKpalEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
OpeACTaBIeHUH 00 3JEKTPOJUTHUECKOW Jucconuanuu. KadecTBeHHbIE pEakLMU Ha HOHBI.
[TonsTHE O THIPONIHU3E COTEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJENSIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BELIECTB (XJIOpHIA HATPHS),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECcCa IUCCOLMALUN
KUCIIOT, Iueno4yed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTEepHalioB), IPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAENCHHE Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKklUUi (FOpeHHe, peakluu pas3iokKeHMs, COCAMHEHHUS),
pacro3HaBaHME HEOPraHMYECKUX BELIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEakUUd Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crenieHu okucineHus. CTpoeHune M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuMepe xJyopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJIEHHE B IPUPO/IE.

O6mas xapaktepuctuka s1aeMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAM(PHUKAIMN KUCIOpPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHHUE, (U3MYECKHe M XMMHUYecKHe CBOMCTBA. OKCHJIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M crenuduueckue). XHUMHYECKUEe pPeakluy,
JeKalle B OCHOBE MPOMBILIUIEHHOTO croco0a MOody4yeHus cepHoil kuciotel. [Ipumenenue
cepHoll KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U e€ coelMHEHUN B TMpupoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl



COEIMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMHUYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, €ro GU3N4ecKue 1 XUMHUECKUE
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMoHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢dusnyeckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonab3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEpAJbHBIX
yno0opeHuii. XuMUYECKOe 3arpsi3HEHHE OKpPYKarolIeh cpe/ibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHble MOIUPHUKAIIN
docthopa, dpusznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u pocdopHast kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. lcmomnb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OObmas xapaxktepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIEHUs. YTIIepo]], lFIOTPOIHbIE MOIU(DUKALIMH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictra. Ancopbuus. KpyroBopot yrieposaa B npupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJIyYeHHE U MPUMEHEHHEe. JKOJIOTHUECKHE MPo0IeMBbl, CBsi3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUIOTe3a TII00aJBHOTrO TMOTEIUICHHs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucimora u e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IPOMBIIIJICHHOCTH U CEJICKOM XO3HCTBE.

[lepBoHayaibHble MOHATUS 00 OpPraHMYECKMX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, 3TaH, ATWJIEH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HedTb), MPOAYKTHl HX NepepadOTKu
(O6eH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [IoHATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepualbHOE €IUHCTBO
OpraHMYECKUX ¥ HEOPraHMUECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOJYyYEHHE W NPHUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEeMEHT, OeToH, »xene300eToH. I[IpoGiiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3ll0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEIACHHE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-HOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSMHU (BO3MOXKHO HCIIOJIb30BaHHE
BUJEOMaTepHuaoB), HaOMIOJeHHEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHME€ W U3yYE€HHE CBOMCTB aMMHaKa, IPOBEJCHHE



KAYeCTBEHHBIX peakUuid Ha HOH aMMOHUA U ¢ocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YUYCHHE MOJENEeHd KPUCTALIMYECKUX PEHIETOK anmasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCcOpOIMU pPAacCTBOPEHHBIX BEIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHHe, COOMpaHne, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIIEHHE C NPOLyKLIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCAUHEHUSD.

MeTajibl M UX COCTUHEHUS

OOmas xapakTepUCTUKA XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM UX
nonoxkeHus B [lepuonnueckoi cucreMe xuMuueckux 3neMeHToB /. 1. Menneneesa u crpoenus
atomoB. CTpoeHue MeTauioB. MerauiMueckas CBs3b M METAJUIMYECKas KpUCTAJUIMYeCKas
peméTka. ODIEeKTPOXUMHUYECKUN ps HanpspKeHUH MeTamioB. Pu3MUEecKUe U XUMUYECKHE
cBoiicTBa MetayyioB. OO1ue crnocoObl MoxydeHus: MeTaioB. [loHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaUIbL: MOJOKEHNE B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa, CTpOCHHE WX ATOMOB, HAXOXKJEHHUE B Ipuposie. PU3NUECKUE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHEHUM.

[[{enouHo3emMenbHbBIE METAIBl MAarHUd W Kalblui: mnojoxenue B Ilepuonnueckoit
cucreMe xuMuueckux siemeHToB JI. . MenaeneeBa, cTpoeHME HMX aTOMOB, HaXOXIACHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucremMe XUMHUYECKMX 3ieMeHTOB [l
N. MenneneeBa, CTpOGHHE aroMa, HAXOXKJICHWE B mpupoae. PuU3NUECKHEe W XUMHUYECKHE
CBOMCTBa amtoMUHUS. AMGDOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHUS.

Kenezo: mnonoxenne B Ilepmoguyeckoil cucremMe XHUMHUYECKHX 23yeMeHToB /I,
N. MenneneeBa, CTpOGHHE aTroOMa, HAXOXKJICHHE B mpupoae. PuU3NUECKHE W XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
Y MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMud METaUIOB U CIJIaBOB, MX (DM3MUECKUMHU CBOWCTBaMH,
M3y4eHUE Pe3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJBI, TpoIlecca TOPEHUS XKejle3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BUIEOMATEPHUANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEAKIIM Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, NMHKA, *kene3a (II) u xenesza
(III), memu (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kalusl U KaJIblUsg (BO3MOXHO HCIIOH30BaHHE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOWCTB I'HJIPOKCHA AIFOMUHMS U TUAPOKCUA LIMHKA, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a7a4 I10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxamomas cpeaa



BemectBa n Marepuainsl B IIOBCEAHEBHON JKM3HM 4eJIOBEKa. be3omacHoe UCIOIb30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomls Npu XUMHUYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH cpenbl (MpeaeapHas 10nycTuMas KOHIIEHTpaus
BeecTs, ganee — [1J1K). Poxb xumuu B perieHnu 9K0I0TnYecKux mpooieM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHbIE MAaTEPHUATIBI).

Meosrtcnpeomemmnuwie ceasu

Peanuszanus MeXNpeaMETHBIX CBSI3€d IIPU M3YyYEHUHM XUMUU B 9 KJIacCe OCYILECTBIISIETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak M TOHSATHIA,
ABJISIOIUXCSI CHCTEMHBIMHU JUISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OO0111e ecTecTBEHHO-HAYYHbIEC MOHATHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(uKkauusi, NEePUOJUYHOCTh, HAONIOJCHHE, HKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHUEe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT s, MaTepHAIbL.

®dusnka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, H30TOIIbI,
paZiMoOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUM 3apsf, MPOBOAHMKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTOAJIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBop, pacTBOPUMOCTh, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, neixanwe, Omochepa, dKOCHCTEMa, MUHEpAIbHBIC YIOOpEHMUS,
MHUKPO3JIEMEHTbI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadusa: armocdepa, rugpocdepa, MHHEpalbl, TOpPHBIE IOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHSA
JOCTHUTAIOTCS B X0/1e 00YYEHHsI XUMHHU B €IMHCTBE y4eOHON M BOCIIMTATEIbHOM JESITEbHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHUMCKMMH  COLMOKYIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, NIPUHATHIMUA B OOINECTBE MPAaBWIAMU W HOPMAaMH IOBEICHUS W
CIIOCOOCTBYIOT MPOIEccaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIIMATM3AIIMHA 00YJaOIIINXCS.

JIMYHOCTHBIC pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMO# MO3MTUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIUPEHHE OMbITA JCATSILHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

IIECHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HaCJEIUI0, TIOHMMaHMs 3HA4YeHHWsl XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOTO OOINECTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMAaLUel O MepeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOI M OTEUECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHMS:



IIPEICTABICHUS O COLMAIbHBIX HOpMax M MpPAaBWIAX MEKIUYHOCTHBIX OTHOLIECHUN B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
UCCIIEIOBATEIbCKON, TBOPUYECKOIN U APYrUX BHJIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOM JIeTEILHOCTH IPH BBINOJHEHUH y4eOHBIX, O3HABATEIBHBIX 33134, BBINOJIHEHUH
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B IPOLECCE 3TOM y4yeOHOM AeATeNbHOCTH, INOTOBHOCTH OLEHMBATh CBOE
IIOBEJICHNE U IOCTYNKM CBOMX TOBapMILEH C IO3ULUU HPAaBCTBEHHBIX W IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHUYECKHE  IPEACTABICHUS O  BEIIECTBE M XMMMYECKOM  peaklvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABIIIOLIME OCHOBY JUIS
NOHMMAHUSA  CYHUIHOCTM HAy4HOM  KapTHHBl MHpa, I[PEACTAaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA IPUPOABI, B3AUMOCBS34X YEIOBEKA C IPUPOJHOM CpPEloil, O poin
XUMUH B I03HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJILHBIE MOTHUBBI, HAlpPaBICHHBIE HA IIOJyYEHUE HOBBIX 3HAHUN II0 XUMUH,
HEoOXoauMble Ul OOBSCHEHHsS HaOJI0JJaeéMbIX IIPOLECCOB U SBJICHUH, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHUCIIE€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEPaTypOH, NOCTYHMHBIMU TEXHHUYECKMMM CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHU;

UHTEpEC K OOYYEHUIO M IO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HalpaBJIEHHOCTU U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) ¢popMupoOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3I0POBbIO,
YCTAHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBwyl 0€30MacHOCTH MpH OOpallleHUH € XMMHYECKHMH BEIECTBAMU B OBITY M peajlbHOU
YKU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpPEC K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil U Tpyaa pa3IuyHOro poja, yBaxeHHe K
TpyAy W pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAHHBIH BBIOOp HWHAMBHUIYaJIbHOH TPACKTOPHU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTEeH, ycnemHoi mpodecCHOHAIbHON AEATENbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IaliITUPOBATHCS B PO(ECCUOHATIBHON Cpejie;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS

9KOJIOTHYECKHU 11e7ecoo0pa3Hoe OTHOLIEHHE K MPUPOJe KaK MCTOYHHUKY JKHU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMaHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUIIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXMYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsSI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BEleCTBaMH,
a TaK)KE B CUTYaLUAX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIIOAEH;

CHOCOOHOCTH NPUMEHSATHh 3HAHMS, IMOJyYaeMble MPH H3YYEeHUH XUMHHM, Ul pEIICHUsS
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, ISl TOBBIMIEHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX peleHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLIMAJIBHON IIPAKTHUKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMETHBIX pPE3yJIbTAaTOB BBIACISIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THIOTe3a, (akT, cucTeMa,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOPhIE O0ECNeYnBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHON JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

Bba3oBble JJornyeckne aeiicTBUSA:

YMEHHUSL UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS TIPU OCBOCHUM 3HAHUMA:
paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOH?[TI/Iﬁ (BI:IIIGJI?ITI) nux xapaKTepHHe HpI/ISHaKI/I,
yCTaHaBJII/IBaTL B3aMOCBS3b C IprrI/IMI/I HOHSITI/I?IMI/I), HCIIOJIBb30BAaTh ITOHATHUS OJIA O6’I)$ICH€HI/I$I
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHWS WM KPHUTEPHH IS Kiaccuukanuu
XUMHNYCCKHUX BCHICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJICZICTBCHHLIC CBsA3HU
MeXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PacCyXIeHus (MHAYKTUBHEIE, IeYKTUBHbIC,
110 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSATh B MPOIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKOM peakluu — TMpU pelIieHud ydeOHo-
ITIO3HABATCIIbHBIX 3aja4, C y‘-IéTOM 9TUX MOACJIBbHBIX HpGI[CT aBJIeHI/Iﬁ BBISABJISITH u
xapaKTemeBaTL CYHICCTBGHHBIC HpI/IBHaKI/I Hsyt{aeme O6’I)€KTOB — XUMHUYECCKUX BCIICCTB N
XUMHUYCCKUX peaKHI/If/'I, BBISABJISATH O6HII/I€ SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJ'ICJICTBeHHI)Ie CBA3U U
MIPOTUBOPEYUS B U3YUaEMbIX IIPOLIECCAX U SBIICHUSAX.

ba3oBble uccienoBareabckue JeCTBUA.

YMEHHME MCIIOJIb30BaTh ITOCTABIIEHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTA IIO3HAHUS, a
Takke B KayecTBE OCHOBHI is (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBACMBIX CY)KI[eHI/If/'I;

pUOOpETEHUE OMbITa IO IUIAHUPOBAHMIO, OPraHM3AlMM U IPOBEJIECHUIO0 YUYECHHUUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII0IaTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJeNaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH NH(DOPMAIIUIO PA3ITUYHBIX BUIOB
1 hOpM IIPECTABICHHUS, TTOYYaEMYIO 3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa
XHMHYECKOTO COJIEp)KaHMs, CIPaBOYHBIE TOCOOHWsA, pecypchbl HHTepHEeTa), KPUTHYECKHU
OLICHUBATh TPOTUBOPEUUBYIO U HETOCTOBEPHYIO MH(OpMALINIO;

yYMEHHE IPUMEHATh Pa3JInYHbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOpPMALK U
COOTBGTCTByIOHII/IX JJaHHBbIX, HGO6XOJII/IMI)IX JJIA BBIITOJTHCHU A yqe6HBIX M IMTO3HABATCJIBbHBIX 3a1a4



OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B O0JACTH HCIIOJIB30BaHUS HWH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BaHMS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpencTaBICHUS
uHPOpPMALIMK U WUTIOCTPUPOBATH pEIlacMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIOJIb30BaTh M aHAJIM3MPOBATH B MpoOIecce YUYEOHOH W HCCIIEAOBATEIBCKOM
NEeSITeTbHOCTH WH(POPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYKaIOICH MTPUPOTHON CPEJIbI.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBHUS:

yMEHHUsI 3aJlaBaTh BOINPOCHl (B XoAe nuaimora M (Wiau) JUCKYCCHM) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOIHEHUS
MPeJIOKEHHON 3a1a4H;

YMEHHUsI TIPEICTABIIATD MMOJTYYEHHBIE PE3yJIbTaThl TO3HABATEILHOMN AESITETbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh IMPE3CHTAlUI0 PE3yIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (J1a0opaTOPHOTO OMBITA, JIAOOPATOPHOUW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMeHHUsI y4eOHOTrO COTPYAHUYECTBA CO CBEPCTHMKAMH B COBMECTHOM MO3HABATEIHLHOU M
HCCJIEIOBATEIbCKON J1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
0o0IIMX WHTEPECOB W COTJIACOBaHHS MO3UIMH (0OCYKIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpeIesieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1CHCTBHUA:

YMEHHE CAMOCTOSITEIBHO ONPENEIATh LENIN ACSITENbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBaThb W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee HSPQPEKTUBHbIE CHOCOOBI pEHIeHHMs y4eOHbIX M [O3HABaTEJIbHBIX  3ajady,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEUCTBUM NpH
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJyYeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHON LEINH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3aJIaHUM.

IMPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHIO 0O053aTENLHOTO COJAEpKaHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanpHON pabouell mporpaMMoM, BBIIEISIOT: OCBOCHHBIE
0o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHHUS U CIOCOOBI JeHcTBUHM, cnenuduyeckue A
OpeaMETHOW 00sacT «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUX.



K koHiy oOydeHus B 8 kjacce npeiMeTHbIE Pe3ysnbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATUN: aTOM, MOJEKYJa, XUMUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJAHAs), BAJIGHTHOCTb,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas
Mmacca, MaccoBas J0JsI XUMHUYECKOrO 3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIH O0BEM, OKCHUJ,
KHCJIOTA4, OCHOBAaHHUE, COJb, DJJIEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKHUCIEHUS, XMMHYECKas
peakuus, KilacCU(pUKalMs peakLUui: peaklUM COEAMHEHUs, PEaKLUU pa3oKeHUs, peakiuu
3aMeIleHus], peakliud 0OMeHa, 3K30- U 3HIOTEPMUYECKUE PEAKIIMU, TEIUIOBON 3 (deKT peakuu,
PO aToMa, JCKTPOHHBINA CIIOM aToMa, aTOMHasi OpOuTallb, palyc aToMa, XUMHUYECKas CBA3b,
NOJIIpHAasl U HENOJsIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAl|s) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OIMCAHNU BEUIECTB U UX NIPEBPALLEHUI;
UCIIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJIsi COCTaBlIeHHs (OpMyN BEIECTB U ypaBHEHUH
XUMHUYECKHUX PEAKIIM;
OIpeNieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHUSX, CTEIEHb OKUCIECHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHMSIX, MPUHAJJIEKHOCTh BELIECTB K ONPEIEIEHHOMY Kiaccy
COCMHEHUH 10 GOopMyIIaM, BUJI XMMUYECKON CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKHUX
COEIMHEHUSIX;
packpsiBaTh cMmbicha [lepuonnueckoro 3akona [{. . MengeneeBa: 1eMOHCTPUPOBATH TIOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOWCTB XMMHMYECKMX JJIEMEHTOB OT HX IIOJOXKEHUS B
ITepuoanueckoit cucTeMe, 3aKOHOB COXPAHEHUSI MAcCChl BELECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOrapo;
ONHUCBHIBATh U XapakTepu3oBaTh TabauuHyto ¢opmy [lepuoanyeckoit cUCTEMbl XMMHUYECKHX
AJIEMEHTOB: Pa3JIM4aTh MOHATHUS «TJIaBHas NoArpymnna (A-rpymnmna)» u «modouHas noarpynna (b-
rpynmna)», Majble ¥ OOJbIINE EPUO/Ibl, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TabyInLe
«llepmogmueckas cucrema xumuueckux osnemeHtoB J[. WM. MenneneeBay ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB M 3apsj sjapa, oliiee
YHCIIO 3JIEKTPOHOB M PACHPEEIIEHNE UX 0 3JIEKTPOHHBIM CII0SIM);
KJaccu(puIUpoBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKUE PEaKLIUU
(110 YUCITy ¥ COCTAaBY YYacTBYIOIUX B PEAKIIMU BEILECTB, M0 TEINIOBOMY 3P (DEKTY);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX KIIACCOB,
NOATBEP)KJasl  ONUCAaHME INPUMEpPaMHM  MOJEKYJSPHBIX  yPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLNN;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT HX KAayeCTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKHUX MTPEBPALIEHUH B Pa3IMUHbIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYKO M MOJISIPHYO MAacChl BEHIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHHs, MacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKkluu;
IIPUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON EATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
00o011eHne, cUCTeMaTH3allnIo, KIIacCU(PUKAlMIO, BBISBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJIS M3y4YEHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHil, eCTECTBEHHO-HAayYHbIE€ METOJIbI
MO3HAHUS — HaONIO/IeHUEe, UW3MEpeHUe, MOJEIUPOBAaHUE, OJKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );



CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOU MOCYAON U 1a00paTOpHBIM 000PYIOBaHUEM, a
TakKe MpaBUIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKUHUSMHU IO BBITOIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB TO IMOJYUYCHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJila M KHCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOM MaccoBOM aoseit
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TPOBOJUTH XHUMHYECKHUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C IOMOIIBI0 HMHJUKATOPOB (JaKMyc,
dbeHondTanenH, METUIIOPAHXK U JPYTHE).

K koniy oOydeHus B 9 KJjacce nmpeiMeTHBbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHATHUN: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHUOH, TIPOCTO€  BEILIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XHMHUUYECKas pEaKuus, XUMHUYECKas CBS3b,
TEII0BOM 3P EKT peakiiu, MOJb, MOJIAPHBIA 00BEM, PacTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPONUTUYECKAST JTUCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCICHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIMS,
aM(OTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS, METAUTNYECKast), KPUCTAITMYECKas
pemérka, KOppo3us METaJlJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MPeneabHO
nonycrumas konuentpauus I1/1K Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSThH 3TU MOHATUS TIPU
OIMCAHUU BELIECTB U UX MPEBPALLECHUN;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JIJIsl COCTaBJeHHsS (OpPMYJ BEIIECTB W ypaBHEHUN
XUMUYECKUX PEaKIUi;
ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX D3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMPENCIIEHHOMY KJIAcCy COEIMHEHUHN IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COECAUHEHUMN, TUI KPUCTAININYECKON PeIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMblcn Ilepuoguueckoro 3axona /[[. WM. MenneneeBa M €MOHCTPUPOBATH €ro
[IOHMMaHMe: OIMCBIBaTh W XapaKTepu30BaTh TabmuuHytro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX SJIEMEHTOB: pazNiuyarh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynma)», manele U OoJbIIMe NEPUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3aps] siipa, 00lee YMCIIo 3JIEKTPOHOB U paclpesiesieHne ux
0 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHHUN CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B Ipeaenax MajiblX MepUOOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
KJIaccu(UIUPOBaTh XUMUYECKHE 3JEMEHThI, HEOPraHMYECKHe BEIeCTBA, XMMUYECKUE PEAKIUH
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B PEAKUUH BEIIECTB, MO TEIUIOBOMY H(PQEKTy, Mo
WU3MEHEHUIO CTENEHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIMME U Crenu(PpUUecKue XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEPXKAas OMHCAHUE TPUMEpPAMHU MOJEKYJISPHBIX U NOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;



COCTaBJIIATh YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, NICJIOYEH U COJIEH, TIOJIHBIE U
COKpAIlEHHBIC YPAaBHEHHS peaKkii HOHHOTO OOMEHa, YPaBHEHUS PEaKLMH, MOATBEPKIAIOIINX
CYyILLIECTBOBAHUE T€HETUYECKON CBSI3U MEXK/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYLIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMI ITOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKIIN;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT X CTPOEHUS, BOBMOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IIPEBPAILCHNAN B Pa3IMUHBIX YCIOBHSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTIO 3JIEMEHTa IO (OpMyse COEIMHEHMs, MAacCOBYIO [JOJI0 BEIIEeCTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

coOJII0/IaTh TPaBUIIA MOJB30BAHMS XUMHUECKOW MOCYAO0H U J1a00opaTopHbIM 000pyIOBaHHEM, a
TaKXKe MpaBUjia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSIMHM I10 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOAMTH PEAKIMM, IOATBEPKAAIOUIME KAYECTBEHHBIM COCTaB PpAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHat-, docdar-, cuimkar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS ¥ MOHBl M3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOIIHME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON ACATENBbHOCTH — aHAJIIM3 U CHUHTE3, CPABHEHMUE,
00001IeHNe, CHCTEeMAaTU3AINIO, BBISIBICHUE MPUYMHHO-CICJCTBEHHBIX CBS3€H — I MU3y4CHHS
CBOMCTB BEIIECTB M XHMHMYECKUX pPEaKLMH, ECTECTBEHHO-HAayYHbIC METOJBl IIO3HAHUSA —
HaOJr0IeHNe, H3MEPEHUE, MOJIETMPOBAHUE, IKCIEPUMEHT (peasIbHbIN U MBICICHHBIH).



INOYPOYHOE IIJIAHUPOBAHUE

8 KJIACC
Ne Tema ypoka KosmvectBo yacoB DJeKTpOHHBIEC TUPPOBBIE 00pa3zoBareibHble |(OCHOBHBIC BUIIBI JICATEIBHOCTH
n/m Bcero|[Kontponsnsie| [IpakTnyeckne PECYpCBI obyuatomuxcs
paboThI paboThI
1 |[[TIpenmer xumuu. Poib 1 [[PubmuoTexa [JOK PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHIA.
XHUMHH B )KU3HU YEIOBEKA. https://m.edsoo.ru/ff0d210c]] PackpbIBaTh poJIb XUMHH B TIPUPOJIE U
Tena u BeniecTBa|| YKU3HH YeJIOBEKa, €€ CBS3h C JAPYTUMHU
2 [[[TTonsrue o meTonax 1 [[Bu6auorexa LIOK Haykamu. Pa3nmuyath 4ucThIe BEIECTBA U
HO3HAHUS B XMMHH] | https://m.edsoo.ru/ff0d227¢]] CMECH, OTHOPOZIHBIC 1 HCOHOPOAHBIC
cMmecu. Pasimmuate pusnyeckue u
3 |[[[[IpakTuueckas padota No 1 [[bubmuoTeka [IOK ¢ C
xumudeckue siBienus. CienoBarh
1 «IIpaBuna paGoTsI B https://m.edsoo.ru/ff0d23dc]]
. QITOPUTMaM HCIIOJIb30BAHUS
71a00paToOpuu U MPUEMBI
AKCIIEPUMEHTAIBHBIX METO/IOB —
oOparieHus ¢
HaOJIFO/ICHUS M DKCIICPUMCHTA.
71a00paTOPHBIM
Habmronate u onuceiBaTh 0OBbEKTHI IPU
obopynoBaHueM» || .
MPOBEJCHUH IEMOHCTPAIUI U
4 |[[[YucTble BemiecTBa U 1 [[bubmnoreka LIOK NaGOPATOPHBIX OMBITOB 10 H3Y4EHHIO
cmech. CriocoOb! https://m.edsoo.ru/ff0d26ca]] (DH3MUECKHX CBOHCTB BEIIECTB, CIIOCOGOB
pasnienenus cmecei]] pasneneHus cMmecei Bemects. [IpoBoanTh
5 |[[IIpakTuueckas paboTta Ne 1 [[bubmanoreka LIOK XUMHUYECKUN SKCIIEPUMEHT IIPU

2 «Pa3nenenue cmeceit (Ha
anMepe OYHNCTKHU
MMOBApPEHHOM COJN)»] |

https://m.edsoo.ru/ff0d28c8]]

paszeneHny cMecei (Ha mpumepe
OUYMCTKU NTOBApEHHOU COJIN) B
XOJIeTIPaKTHUECKON paboThl Ne 2.
CrnenoBatbh mpaBujIaM MOJIb30BaHUS
XUMHUYECKOH MOCYA0H 1 1a00paTOPHBIM
obopyoBaHNEM, a TAaKXKe MTpaBUIaM
oOpallleHusi ¢ XUMUYECKUMU BEIIeCTBaMU
B COOTBETCTBUU C MHCTPYKLMEH MPHU
BBITIOJTHEHUH MpaKkTudeckoi padboTsl Ne 1.
BricTpanBath pa3BEpHYThIE MUCHMEHHBIE



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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n/a

Tema ypoxka

KomanuectBo yacos

Bcero

KoHTposbHbIe
paboTsl

IIpakTrueckue
paboTsI

DneKTpoHHbIE HU(PPOBBIE 00pa3oBaTEIbHBIC

pecypchl

OcHOBHEBIE BUABI ACATCIIBHOCTU
o0ydJaronmxcs

U YCTHBIE OTBETHI C OIIOPOM Ha
nHpOpMaIKIo U3 yuyeOHUKA U
CIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN TOHATUINHBIN
ammapar Kypca XuMuu

EHI" 1 Hayunoe obwscuenue senenuii 1.1.
[Ipumenums ecmecmeenHOHAYUHble
SHAHUsL OJIsL AHAU3A
cumyayuu/npobaemsl. 1.2. Boiopamo
MOOeb, IeHcauyio 8 0OCHO8e 00bACHEHU.
1.3. Boibpams obvsicnenue, Hauboee
NOJHO ompadicaloujee ONUCAHHbLe
npoyeccol. 1.4. Cozoamv 0bvscHeHuUe,
[VKA3a6 HeCKOIbKO NPUYUHHO-
creocmeeHubix ceszell. 1.5. Boiopams
B03MOJICHBIUL NPOCHO3 U
apeymenmuposams vloop. 1.6. Coenams
NPOCHO3 HA OCHOBAHUU NPEOTIOHCEHHO2O
o00vsacHenus npoyecca. 1.7. Ilpusecmu
MIPUMEPBI BO3MOXHOTO MTPAMECHECHHUS
€CTeCTBEHHOHAYYHOTO 3HAHUS JIJIS
o01ecTBa.

[[ATOMBI 1 MOJIEKYJIHI | ]

[[BubmmoTtexa [IOK
https://m.edsoo.ru/ff0d2a6c¢]]

[[XuMuueckue 3JIeMEHTHI.
3HaKku (CHMBOJIbI)
XUMUYECKHUX AJIEMEHTOB] |

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2be8]]

[[[IpocThie U CIIOKHBIE
BelecTnal|

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]

OmnpenensTh MPU3HAKA XUMAYECKHX
peaKIvii, yCIOBUS UX MPOTEKAHUS.
OOBACHATH CYLTHOCTh (PU3NUECKUX U
XUMHAYECKHX SIBICHUH ¢ TOUKH 3pEHUs
aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
KnaccugunupoBarbs XuMuieckue
peakuuu (1Mo YUCIy U COCTaBy



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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Ne Tema ypoka KomuuectBo uacos OnekrpoHHbIe I(POBIC 00pa3oBaTeabHble ||OCHOBHBIC BUJIBI ACATSILHOCTH
yp p p P
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuatomuxcs
paboThI paboThI
9 ATOMHO-MOJIEKYJIIPHOE 1 bubnunorexka HOK €arupyromux 1 00pa3yonmxcs
yIp pearupyo pasy
yueH#ue] ] https://m.edsoo.ru/ff0d2d50]] BerectB). COCTaBIATh POPMYIIBI
10 |[[[3akoH mocTosiHCTBA 1 [[Bubmuoreka [IOK GMHAPHBIX BEIIECTB N0 BATCHTHOCTH 1
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2eae]] OTPENIEATE BACHTHOCTS IO popMyraM
Xumudeckast popmyIa. BemiecTB. PaccTaBisaTh KOA(OUIIMCHTHI B
BalleHTHOCTD aTOMOB YPaBHCHHSX XUMHUCCKUX PEaAKIINH.
XHMIYECKHX 37eMEHTOR]] Habmronate ¥ onuchBaTh OOBEKTHI TIPU
IPOBEICHUH IEMOHCTPAIHIA U
11 ||[[OTHOCUTENBHAS aTOMHAS 1 [[BubmuoTexa [JOK P 5 P I
n1abopaTopHbIX onbITOB. [IpoBOANTH
Macca. OTHOCUTENbHAS https://m.edsoo.ru/ff0d323c]] patop P
BBIYHCIICHUS 110 (OPMYJIaM XMMHUYECKUX
MOJIEKYJIApHas Macca] | .
COCIMHCHUH U YPaBHCHUSM XUMHYCCKUX
12 |[[[MaccoBas moins 1 [[bubnuoteka [IOK peakiuii. TIpUMEHSTb eCTECTBEHHO-
XHUMHYECKOT0 3JICMEHTa B https://m.edsoo.ru/ff0d350c]] HayTHBIC METO/IB! TO3HAHHS (B TOM UHCITE
coeMHeHHH] ] Ha0JII0IeHKE, MOJICIMPOBAHHUE,
13 ||[[[KomnuecTBO BemiecTBa. 1 [[BubmmoTtexa [IOK SKCIEPUMEHT U OCHOBHBIE Ollepaluu
Mob. MonsipHast Macca]] https://m.edsoo.ru/ff0d5230]] MBICITUTEIBHON AESTETFHOCTH
14 |[[®usnueckue u 1 [[BuGsmorexa [IOK (cpasnenue, Kaccuuxar)
XUMHAYECKUE SABICHUS. https://m.edsoo.ru/ff0d37fa]] BoIcTpauBath pasBEpHyThIC MMCbMEHHbIE
Xumuueckas peakius]] 1 YCTHBIE OTBETHI C OIIOPOM Ha
nHpOpMaIUIO U3 yueOHUKA U
15 ||[[TIpu3Haku U ycroBUs 1 [[BubmuoTexa [JOK $op i
CIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
NPOTEKAHUS XUMUYIECKUX https://m.edsoo.ru/ff0d3a16]] . .
. UCIIOJIb30BaTh M3YYCHHBIN TOHSATHIHBIH
peakiuit] ]
ammapar Kypca XuMuu
16 |[[3akoH coxpaHeHHS Macchl || 1 [[BubmuoTexa [JOK EHT 3 IMoruManme 0cobeHHoCTeH
BEIeCTB. XUMHUECKHE https://m.edsoo.ru/ff0d3b88]] €CTECTBEHHOHAYIHOTO HCCTEOBAHHS 1.
ypaBHeHH:] ] Pa3nuuare BOpoCkl, KOTOPBIE BO3MOMXKHO
17 ||[[Beruncnenus komudecTra,| 1 [[BubmuoTexa [JOK HCCTIE0BATh METOJIAMU €CTECTBEHHBIX

Macchl BeLIecTBa 1o
YpaBHEHUSM XUMUYECKHUX
peakuui] |

https://m.edsoo.ru/ff0d5708]]

HayK. 2. Pacno3HaBare runoresy
(TIpenmonoxkeHue), Ha TPOBEPKY KOTOPOH
HaIpaBJIeHO JaHHOE UCCIeJOBaHUeE. 3.



https://m.edsoo.ru/ff0d2d50
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Ne Tema ypoka KomuuectBo uacos DneKTpoHHbIEe TU(PPOBBIE 00pa3zoBarebHble |(OCHOBHBIE BUJBI ACATEIBHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuatomuxcs
paboThI paboThI

18 |([[Knaccudukarus 1 [[BubmmoTteka [IOK O1neHuTh MPeANIOKEHHBIN CIIoco0
XUMHUYECKHUX PEAKITHIA https://m.edsoo.ru/ff0d3f34]] MIPOBEICHUS UCCIICAOBAHUS/TIAaH
(coenmuHeHUs, PA3IOKECHHUS, uccnenoBanus. 4. MaTepnpeTupoBarthb
3aMeIIeHMs, oOMeHa)] ] PE3YJIbTAThI UCCIICIOBAHUN/HAXOUTh

19 |[[[M. B. JlTomoHOCOB — 1 [[Bubmmoreka IJOK MH(OPMALIO B JIAHHBIX,
YUEHBIA-IHIUKIIOIEHCT. https://m.edsoo.ru/ff0d40c4]] MOATBEPIKIAIOULYIO BBIBO/BL. 5. Crienarh
0O6ob6IIeHHE 1 BBIBOJIBI 110 TPE/JIOKCHHBIM Pe3yJIbTaTaM
cucTeMaTH3aLKs 3HaHHH] ] uccneqoBanus..6. OLeHUThb Cocoo,

KOTOPBII UCIOIB3YETCs U 00eCTIeUeHHS

20 ([[[KouTponbHas padota Nel 1 1 [[BubnuoTexa [JOK "p 4

Ha/I&KHOCTH JAHHBIX U JJOCTOBEPHOCTH
o teme «BemiecTa u https://m.edsoo.ru/ff0d4290]]

o0bsicHenu. /. IIpennoxurs criocod
XUMHYECKUE PEAKIIUN»] |

YBEIUYEHUSI TOYHOCTHU TIOTYIaeMBIX B

UCCIICIOBAaHUU JaHHBIX

21 |[[[Bo3nyx — cmech ra3os. 1 [[budanoreka LIOK Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
CocraB Bo3ayxa. Kucmopon https://m.edsoo.ru/ff0d448e]] JUTSL COCTaBIICHUS (POPMYJT BEIIIECTB,

— BJIEMEHT U MPOCTOE MOJICKYJISIPHBIX YPaBHEHUI XUMHUYECKUX
BeniecTBo. O30H]| peaKkuil C y4acTUEM KUCIOPOJa.

22 |[®usnaeckue u 1 [Bu6morexa [[OK XapakTepu3oBaTh (OMUCHIBATh) COCTAB
XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/ff0d4614]] BO3/IyXa, PU3MIECKUE M XUMUIECKHE
KHCITOposa (peaKiy CBOWCTBA KHCIIOPO/Ia, CIOCOOBI €ro
OKHCIIEHHS, TOPEHHUE). MOJTy4YeHHS, IPUMEHEHNE U 3HaYCHUE B
TousTre 06 okcHax]] MPHUPOJIE U )KU3HM YenoBeka. CpaBHUBATH

€aKIIH TOPSHUS U MEJIEHHOTO

23 ||[[Crioco0BbI momy4eHus 1 [[bubmuoTeka [IOK P P

okucieHus. OOBSACHATH CYIIHOCTb
KHCJIOpOo/ia B J1abOpaTopuu https://m.edsoo.ru/ff0d497a]]

9KOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX C
Y TIPOMBIIIUICHHOCTH.

3arpsi3HeHueM Bo3ayxa. CienoBarhb
[Ipumenenne kucnoponal] .

npaBuiaM 6e30macHoi paboThI B

24 |[[TermoBoit a3hdpexT 1 [[BubmunoTexa [JOK

XHUMHYECKOMN pcaKkuuu,
ITOHATHUEC O

https://m.edsoo.ru/ff0d4790]]

n1abopaTopuu MpH UCIIOJIL30BAHUN
XUMUYECKON TTOCYIbI K 000OPYIOBaHMS, &



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

Ne Tema ypoka KomuuectBo uacos DneKTpoHHbIEe TU(PPOBBIE 00pa3zoBarebHble |(OCHOBHBIE BUJBI ACATEIBHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuatomuxcs
paboThI paboThI

TEPMOXUMHYECKOM TaKXKe MpaBuaM oOpaleHus ¢
yYpaBHEHHH, 3K30- U rOpIOYMMH BeniecTBaMu. [InmanupoBats u
SHJIOTEPMHUYECKUX OCYIIECTBIISATH HAa IPAKTUKE XUMUYECKUE
peakuusx|| HKCHEPUMEHTHI IPOBOIUTH HAOIIOICHHS,

25 ([[Tomuso (HedTh, yromp u || 1 [[Bubnuoreka [IOK ACIATP BRIBOJIBL ITO pE3yIbTaTaM
MeTaH). 3arps3HeHue https://m.edsoo.ru/ff0d4c4a]] OKCIICPUMCHTA LIPH MPOBEACHIH
BO3/TyXa, CIIOCOGHI €ro 71a00paTOPHBIX OIBITOB U MPAKTUYECKON
npenoTBpamenus]] paboThl. BEIUUCIIATE KOTUYECTBO

BEILIECTBA, 00BEM rasa 1o Gpopmyiiam.
26 |(|[[TIpakTuueckas pabora No 1 1 [[BubmuoTexa [JOK ’ dopwy.

3 o teme «llonydyenue u
coOupaHHe KICIOpoaa,
M3Yy4YEHUE €ro CBOMCTBY]]

https://m.edsoo.ru/ff0d4ae2]]

YyacTBOBaTh B COBMECTHOU paboTe B
rpymie. BeicTpanBaTh pa3BEpHYTHIC
MMCbMEHHBIC U YCTHBIE OTBETHI C OTIOPO
Ha HHPOPMAIHUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN TOHATUIHBIN
anmnapar Kypca XuMUHU

EHI" Mnarepnperanus JaHHBIX U
WCIIOIh30BaHNE HAYYHBIX JI0KA3aTEIhCTB
JUTS TIOJTydeHust BBIBOJIOB 1. Ompenensite
HEJIOCTAIONTYI0 HH(OPMAITUIO TS
pereHust mpoOsemsl. 2. Paco3naBarth
MPEINON0KEeHUS (TOMYyIISHUS),
apryMEeHThI U ONMCAHUS B
Hay4YHOTIOMYJISIPHBIX TEKCTaX. 3.
HaxomuTth HEOOX0AMMEBIE TaHHBIC B
HWCTOYHHUKAX WH(HOPMAIIHH,
MPEACTaBICHHON B pa3IMuHOMN hopme
(Tabnuibl, rpaguKH, CXEMBI, JUarpamMmbl,
kapThl). 4. [IpeobpazoBaTh HHPOPMALUIO
13 OAHON (OPMBI IPEACTABICHUS TaHHBIX



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Ne Tema ypoka KomuuectBo uacos DneKTpoHHbIEe TU(PPOBBIE 00pa3zoBarebHble |(OCHOBHBIE BUJBI ACATEIBHOCTH
n/n Bcero|[Kontponbubie|[[Ipaktudeckue peCYpChI obyHJarommxcs
paboThI paboThI

B Apyryto. 5. UHTepnpeTnpoBaTh JaHHBIC
U JIeJaTh COOTBETCTBYIOIINE BBHIBOIBI. 6.
O1neHnBaTh 1O0CTOBEPHOCTh HAYYHBIX
apryMEHTOB M JJ0Ka3aTeIbCTBA U3
pa3IMYHBIX UCTOYHUKOB

27 |[[[Bomopon — 31eMeHT U 1 [[bubanorexa LIOK PackpbIBaTh CMBICIT U3y4aEeMbIX IOHATHH
POCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0]] U IPUMEHSTD 3TH TIOHSATHS [IPU ONMCAHUU
Haxoxnenue B ipupoae]] CBOMCTB BEILIECTB U WX MPEBPAICHUIA.

28 ||[[Dusnueckue u 1 [[Bubnmorexa LIOK XapakTepu30BaTh (OMHACHIBATD)
XMMHYECKHE CBONCTBA https://m.edsoo.ru/ff0d4dd0]] (usnyecKue 1 XMMHYECKHE CBOHCTBA
pojopoa. [Tpumenenue BOJIOPO/IA, CIIOCOOBI €ro MOJTY4YCHUS,
Bogopoaa]] npumeHenne. CodupaTs npuoop ams

noJy4eHus Bojgopoa. Mcronp3oBarb

29 |[[TToHsiTHE O KHCIIOTaX U 1 [[bubmuoTeka [IOK i P

XUMHAYECKYIO CHMBOJIUKY JIJIS
coysix]] https://m.edsoo.ru/ff0d50d2]] Y Y
cocTaByieHus (OpMYJT BEIIECTB,

30 |[[CnocoOsr momy4eHust 1 [[bubmmoreka [IOK MOTEKYIAPHBIX YPABHEHHI XHMHUECKHX
BOJIOpO/ia B TaboparopuH| ] https://m.edsoo.ru/ff0d4dd0]] pEAKIIHIi ¢ YHacTHeM BOIOPOJIA.

31 (|[[TIpakTudeckast paboTta Ne 1 1 [[BubmuoTexa [JOK Bprauciisate MOISPHYIO MacCy BELIECTB;
4 o Teme «llomyuenue u https://m.edsoo.ru/ff0d4f42]] KOJIMYECTBO BEIIECTBA, 00BbEM raza, Maccy
cobupaHue BO10po/a, BeriecTBa; [[poBoANTE pacdyEThI O
M3Yy4YEHUE €ro CBOMCTBY]] YpaBHEHUSIM XUMUYECKUX PEaKIUA:

32 ||[[Monsipuslit 00bEM razos. || 1 [[BubmmoTeka [IOK KOJMYECTBA, 06BEMA, MaCCHI BEIIECTBA MO
3akoH ABorapo]] https://m.edsoo.ru/ff0d542e]] M3BECTHOMY KOJIMHMECTBY, 00BEMY, Macce

- €areHTOB WJIM MPOJIYKTOB PEaKIiHy.
33 ||[[BeramrcneHus o0bEMma, 1 [[BubmuoTexa [JOK P POAYKTOB P HV
CrnenoBath npaBuiIaM 6e30macHOM
KOJIMYECTBA BEIIECTBA ra3a https://m.edsoo.ru/ff0d55a0]]
paboThl B 1a00opaTOpuu Ipu
10 €r0 U3BECTHOMY .
WCIOJIb30BAHUU XUMHUECKON MOCY b U
KOJINYECTBY BEIIECTBA WU
Gnény]] o0opynoBaHus, a TAK)Ke MIPaBHIIaM
0
Y oOpareHus ¢ TOpIOYNMH BEIECTBAMH B
34 ([[Berancnenust 00bEMOB 1 [[bubmuoTeka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Ne Tema ypoka KonuuectBo yacos OnekrpoHHbIe I(POBIC 00pa3oBaTeabHble ||OCHOBHBIC BUJIBI ACATSILHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuarommxcs
padoThI paboThI
ra3oB 110 YPaBHCHUIO https://m.edsoo.ru/ff0d5708]] ObiTy. [ImaHUpOBaTh U OCYIIECTBIIATH Ha
peakIMy Ha OCHOBE 3aKOHA MPAaKTUKE XUMUYECKUE IKCIICPHUMEHTBI,
00BEMHBIX OTHOIICHHI MPOBOAMTH HAOJIOICHHS, 1CJIaTh BBIBOJIBI
razos]] 10 pe3yJbTaTaM IKCIIEPUMEHTA.
35 |[[®usnucckue u 1 [[BubuoTexa LOK YyacTBOBaTh B COBMECTHOU paboTe B
XUMUYECKHE CBOKWCTBA https://m.edsoo.ru/ff0d587a]] rpymie
BomeI]] EHI" Hayunoe obwsachenue aenenutl
36 ([[CocTaB ocHOBaHUIA. 1 [[Bubmmoreka [JOK I Ipuvenums ecmecmeentionaytisie
[oustue 06 nHaMKaTOpax]| https://m.edsoo.ru/ff0d59e2]] Srans 01 anausa
cumyayuu/npobnemsl. .2. Boiopame
MOOeb, NIeHcauyio 8 0OCHO8e 00bACHEHU.
.3. Buibpams obvsicuenue, Hauboee
NOJHO ompadicaoujee ONUCAHHbLE
npoyeccol. 4. Coz0ams 00vsicHeHuUe,
[VKA3a6 HeCKOIbKO NPUYUHHO-
cedcmeeHubix cesazell. 5. Bviopamo
B03MOJICHBIU NPOCHO3 U
apeymenmuposams vloop. 6. Coenamo
NPOCHO3 HA OCHOBAHUU NPEOTIOHCEHHO2O
o0bvsacHenus npoyecca. 7. [lpusecmu
MPUMEPBI BO3MOKHOTO IPUMEHEHUS
€CTECTBEHHOHAYYHOTO 3HAHUS IS
o01ecTBa
37 ([[Bona xak pacTBOPHUTEb. 1 [[bubmamnoreka LIOK PackpsIBaTh CMBICT U3y4acMBbIX ITOHATUN
Haceimennsie u https://m.edsoo.ru/ff0d5b40]] Y IPUMEHSTh TH MOHSATHS MPU OMUCAHUU
HEHACBHIIIEHHBIC PACTBOPEI. CBOMCTB BEILIECTB M UX MPEBPAIICHHIA.
MaccoBast 101151 BelecTBa B XapaxTepu30BaTh (HU3NIECKHE U
pactBope]] XMMHYECKHE CBOMCTBA BOIBI, €€ POJIb KaK
38 ||[[TTpakTrueckas pabora Ne || 1 1 [[Bubmuoreka [IOK PACTBOPUTCIIA B IPUPOJHBIX MPOLECCax.



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

Ne Tema ypoka KonuuectBo yacos OnekrpoHHbIe I(POBIC 00pa3oBaTeabHble ||OCHOBHBIC BUJIBI ACATSILHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuatomuxcs
paboThI paboThI

5 o Teme «IIpuroroBnenue https://m.edsoo.ru/ff0d5eba]] CocTaBisTh ypaBHEHHS XUMUYECKHX
pacTBOPOB C ONPEIEIIEHHON peakiuii ¢ yaactueM Boabl. OOBSICHATH
MacCOBOM A0Jen CYIIHOCTb 9KOJIOTHYECKUX MPOOIIEM,
pacTBOPEHHOTO CBSI3aHHBIX C 3arPSI3HEHUEM IPUPOTHBIX
BEILIECTBAY | ] BOJI, CIIOCOOBI OYUCTKH BOJBI OT

39 |[[KonTponbHas paGora Ne2 || 1 1 [[Bubmuoreka LIOK TIPAMECEH, MEPBI TTO OXPaHC BOKL OT

o Teme «Kucnopon.
Bonopoa. Bona»]]

https://m.edsoo.ru/ff0d6342]]

3arpsisHeHus. [lnanupoBats u
OCYUIECTBJISATh HA IPAKTUKE XUMUUECKUE
9KCIIEPUMEHTEHI, IIPOBOIUTH HAOTIOICHHSI,
JieaTh BBIBOJIBI IO pe3yiIbTaTaM
SKCTIEPUMEHTA MPU MTPOBEACHUN
71a00PATOPHBIX OIBITOB M MPAKTHYECKOM
pabotsl. CiaenoBaTh MpaBUiIamM
0e30macHOi paboThI B 1a00OpaTOPUHU MIPU
MCIIOJIb30BAaHUU XUMUYECKON TIOCYbI U
obopynoBanus. [IpoBoIUTE BBIUKCICHHUS
C IPUMEHEHUEM TTOHSTHUS «MaccoBasi OIS
BEILIECTBA B pacTBOpe». BricTpauBath
pa3BEPHYTHIC MICHMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI HA MH(POPMAIIHIO U3
y4eOHHKA U CIIPABOYHBIX MaT€pPUAJIOB,
rPAMOTHO UCIOJIb30BaTh N3YUECHHBIN
MOHSATUWHBIN anmnapar Kypca XUMUU
EHI" Mnatepnperatius JaHHBIX U
KCIIOIb30BaHNE HAYYHBIX JOKA3aTEIbCTB
JUISL TIOTy4€HHS BBIBOJIOB 1. Onpenensith
HEJIOCTAIONTYI0 HH(OPMAITHIO TS
pereHust mpoOaemsl. 2. Pacno3naBarth
MIPEIONIOKEHHS (JOMYILIEHNUs),

APTYMCHTBI U OIIMCaHUS B



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Ne Tema ypoka KomuuectBo uacos DneKTpoHHbIEe TU(PPOBBIE 00pa3zoBarebHble |(OCHOBHBIE BUJBI ACATEIBHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuatomuxcs
padoThI paboThI
HAyYHOIOITYJISIPHBIX TEKCTax. 3.
HaxoauTts HE0OX01UMbIE TaHHEIE B
HCTOYHHMKAX MH(OpMAIH,
MPEICTABICHHON B pa3IngHON hopme
(Tabmuupl, rpaduKU, CXEMBI, THarpaMMBl,
kapThl). 4. [IpeobpazoBaTs nHDOpMAIHIO
13 0JTHOW (hOPMBI IPEJICTABIICHUS JTAHHBIX
B Ipyryto. 5. IHTEprpeTupoBaTh TaHHBIE
U JIeJaTh COOTBETCTBYIOIIHE BHIBOIBI. 6.
O1neHnBaTh TOCTOBEPHOCTh HAYYHBIX
apryMEHTOB M JJOKa3aTeIbCTBA U3
pa3IMYHBIX UCT
40 ([[Oxcunsr: cocras, 1 [[bubnuoteka [IOK Knaccupunuposars nuzydyaemole
KaaccuuKarus, https://m.edsoo.ru/ff0d664e]] BEIIIECTBA 10 COCTABY U CBOMCTBAM.
HOMEHKJIaTypa] | CocraBnsatb GOpMyIIbI OKCUOB, KUCIIOT,
41 |[[Tonyuenne u 1 [Bu6morexa [[OK OCHOBaHHIA, COJICH U Ha3bIBATh UX IO
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/ff0d664e]] MEKIYHAPOAHON HOMEHKIIAType.
KHCIIOTHBIX, OCHOBHBIX H [Iporao3upoBaTh CBOICTBa BEILIECTB HA
aMdOTEPHBIX OKCHIOB]] OCHOBE OOILINX XUMHUYECKUX CBOMCTB
42 |[[OcHoBaHwms: cocTas, 1 [[bubmuoteka [IOK H3YHCHHBIX KIIACCOB/TPYIIII BEILLECTB, K
KOTOPBIM OHHM OTHOCSTCA. COCTaBISTH
KJIaccudukanus, https://m.edsoo.ru/ff0d67ca]] .
MOJIEKYJISIPHBIE YPAaBHEHHS PEAKIINH,
HOMeHIIATypa]] WJLTIOCTPUPYIOIIAX XUMHUYECKHE
43 |[[MTonyuenue u 1 [buGmmoreka IIOK CBOMCTBA U CIIOCOOBI MOJTyYEHHUS BEIIECTB
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca]] W3YYEHHBIX KIACCOB/TPYTI, a TaKkKe
OCHOBaHHii]] HOITBEPIKIAIOIIUX TEHETHYECKYIO
44 |[[KucmoTsl: cocTas, 1 [[BubmmoTtexa [IOK B3alMOCBS3b MEK 1y HUMH. [IponszBoauts

KIIacCU(pUKaIus,
HOMEHKJIAaTypa]|

https://m.edsoo.ru/ffOdfee2]]

BBIYMCIICHUS 110 YPABHEHUSIM
XUMUYECKHUX peakuuid. [ImanupoBats u



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

Ne Tema ypoka KonuuectBo yacos DJIeKTpOHHBIC ITUPPOBBIC 0OpazoBateibHbie |(OCHOBHBIC BUIIBI ACSTEIBHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuarommxcs
paboThI paboThI
45 |[[[TTonyuenue u 1 [[BubmmoTteka [IOK OCYIIECTBIISITh HA MIPAKTUKE XUMHYECKUE
XUMHUYECKHE CBOWMCTBA https://m.edsoo.ru/ffOdfee2]] 9KCHEPUMEHTBHI, TPOBOIUTH HAOIIOJCHUS,
KHCJIOT] ] JIETIaTh BBIBOJIBI 10 PE3YIbTATAM
46 |[[Conu (cpennwue): 1 [[Bubmuoreka [IOK OKCHCPUMCHTA LIPH MPOBEACHHUH
HOMEHKJIATypa, CIIOCOOBI https://m.edsoo.ru/00ad9474]] NabOPaTOPHBIX OMBITOB M MPAKTHIECKUX
MOy YCHHS, XHMHUECKHIE pabot. CienoBarh npaBuiIaM 0€30MacHOI
cBoiicTsal] paboTHI B JIaOOPATOPUH TIPH
UCIIOJIb30BaHUH XUMHYECKON TIOCYIbI U
47 |[[[TTpakTrueckas padota No 1 1 [[BubmuoTexa [JOK 5 B v
obopynoBanusi. BeictpauBarb
6. Pemenue https://m.edsoo.ru/00ad9b7c]] py P
pa3BEPHYTHIC MMCbMCHHBIC U YCTHBIC
IKCIEPUMEHTATIBHBIX 33124 .
OTBETHI C ONOPOIl Ha MHPOPMAIHIO U3
1o Teme «OCHOBHbIE
yueOHHKA U CIIPABOYHBIX MaTEPHUAJIOB,
KJIACChl HEOPTaHUYECKUX .
. IPaMOTHO UCIOJIb30BATh U3yUCHHBIH
COCMHEHUIT»] | ..
NOHSATHIHBIN anmnapaT Kypca XUMUHU
48 |[[[TeneTnueckas cBs3b 1 [[bubmuoTeka [IOK EHT 3 IMoHMMan#e 0co6eHHOCTEM
MEXy KiaccaMu https://m.edsoo.ru/00ad9a50]] €CTECTBEHHOHAYIHOTO HCCIEIOBAHNS 1.
HEOPraHNHCCKUX PaznuyaTh BOIPOCHI, KOTOPHIE BO3MOYKHO
COCZIMHEHHIA] ] HCCIIeTOBATh METOIAMHU €CTECTBEHHBIX
49 |[[O600meHue 1 1 [[bubmuoTeka [IOK Hayk. 2. Pacmo3HaBate runoresy
cHCTeMaTH3alus 3HaHuH ] | https://m.edsoo.ru/00ad9cb2]] (mpearmooxkeHne), Ha MPOBEPKY KOTOPOi
50 ||[[KorTponbHas pabora Ne3 || 1 1 [[Bubmmroreka LIOK HanpaBJIeHo TAHHOE HCCIeN0BanKE. 3.

o TeMe "OCHOBHEBIE
KJIACChl HEOPTaHMYECKUX
coenuHeHUN"]|

https://m.edsoo.ru/00ad9ela]]

O1neHuTh NpeAIoKEeHHbIH cIoco0
MIPOBEICHUS HCCIeI0BAHUS/TUIaH
uccinenosanus. 4. IHrepnpetupoBarhb
pe3yabTaThl UCCIIEAOBAHUI/HAXOUTh
WH(OPMALIHIO B TaHHBIX,
MOATBEP>KIAI0IYI0 BBIBOABL. 5. Crenarpb
BBIBOJIBI 110 TIPEIOKEHHBIM pe3yjibTaTaM
uccaeaosanus..6. OeHUuTh crocoo,
KOTOPBIN MCIIONIB3YETCs A1l 0OecreueHust



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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Ne Tema ypoxka KonudaectBo yacos DnekTpoHHbIe U(poBbIe 00pa3oBarenbHbie |(OCHOBHBIC BUIIBI IS TEIHBHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuatomuxcs
paboThI paboThI
HaJEKHOCTH TJAHHBIX M IOCTOBEPHOCTH
o0bsicueHu.7. [IpennoxuTe crnocod
YBEJIMUYEHUS] TOYHOCTH TTOTYIaeMbIX B
WCCIICIOBAaHUH JJAHHBI

51 |[[IIepBBIe MONBITKA 1 [[BubnuoTexa [JOK PackpbiBaTh CMBICH EPUOAUYECKOTO
KJIacCH(pUKALUK https://m.edsoo.ru/00ad9ffa]] 3akoHa. ONUCHIBATH CTPOCHUE TAOIHIIBI
XUMHUYECKHX JJIEMEHTOB. «[lepuomuyeckas cucreMa XHMHUECKUX
[TonsTue o rpynmax aneMeHToB J[.11. Menneneesay.
CXOJIHBIX 3JIEMEHTOB] | MopenupoBaTh CTPOCHHE aToMa,

52 |[[Mlepuoanueckuii 3akon u | 1 [[Bubnuoreka [IOK OHEPreTHYECKUX YPOBHEH 1 MOTypOBHEH
Iepuoanueckas cucTemMa https://m.edsoo.ru/00ada52c]] TIpH TIOMOLIN PUCYHKOB, SJICKTPOHHBIX
XMMHYECKHUX 271€MEHTOB JI. KOH(Urypaumii 1
1. Menneneesa]] ANeKTpOHHOTpauuecKux Gopmy.

53 |[[IIeproasl, rpymnisl, 1 [[bubmnoreka LIOK HoscHsts pusiieckitii eMbic
TOJITPYIITIBI ] | https://m.edsoo.ru/00ada52c]] HOPAAKOBOTO HOMEDA, HOMEPOB NEPHONA

U TPYIIIBI DJIEMEHTa. XapaKTepru30BaTh

54 |[[CtpoeHue aToMOB. 1 [[bubmanoreka LIOK XHMHYECKHE YJIEMEHTBI TIEPBBIX TPEX
CocTaB aTOMHBIX sIIED. https://m.edsoo.ru/00ada342]] MepHO/IOB, KaTHil, KATBIHI H HX
Mzoroms]] COEIMHEHUS T10 TIOJIOKEHHIO B

55 (|[[CtpoeHue 2IeKTPOHHBIX 1 [[bubmuoTeka [IOK [Tepuoanueckoii cucreme J[. 1.
000JI0YEK aTOMOB https://m.edsoo.ru/00ada6bc]] MenneneeBa. OOBSICHATD 00IIIHE
aneMeHTOB llepuoanueckoit 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
cucrems /1. 1. XUMHYECKHUX 3JIEMEHTOB (M3MEHEHUE
Mengeneenal]] paanycoB aTOMOB,

56 |[[XapaxtepucTika 1 [[Bu6mroTexa [[OK AIEKTPOOTPHUIATELHOCTH, BAJICHTHOCTH )

XUMHYECKOI0 JIEMEHTA T10
€ro TMOJIOKEHUIO B
[Iepnonnueckoii cucreme
. . Menneneeal]]

https://m.edsoo.ru/00ada824]]

Y MX COCMHEHHH B MpeJesax MajbIxX
MIEPUOIOB H TJIABHBIX MOATPYII C YIETOM
CTPOEHHS UX aTOMOBY YaCTBOBAaTh B
COBMECTHOU paboTe B Iape WiIH TPyIIIe.
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Ne Tema ypoka KonuuectBo yacos DJIeKTpOHHBIC ITUPPOBBIC 0OpazoBateibHbie |(OCHOBHBIC BUIIBI ACSTEIBHOCTH
n/m Bcero|[Kontponbubie|[[Ipaktudeckue pecypceel obyuatomuxcs
paboThI paboThI
57 ||[[3naueHnue 1 [[BubmmoTteka [IOK BricTpauBath pa3BEpHYThIE MUCHMEHHBIE
[Mepuoamnyeckoro 3akoHa https://m.edsoo.ru/00ada96e]] Y YCTHBIC OTBETBI C OTIOPOii Ha
JUISL pa3BUTHS HAYKHU U nHpOpMaNHIO U3 yueOHUKA U IPYTUX
npaktuku. . U. HWCTOYHHUKOB, B TOM unciie IHTepHEeTa
MenneneeB — y4€HbIH,
MeJlaror v rpaxaaHuH] |
58 (|[[DmexTpooTpuniaTeIbHOCTD| 1 [[BubmmoTteka [IOK PackpbiBaTh CMBICT N3y4aeMBbIX MTOHSATHUH.
aTOMOB XMMHYECKUX https://m.edsoo.ru/00adaab8]] OnpenensTh BUJ XUMHUECKOW CBSI3U B
2JIEMEHTOB] | coeMHeHUU. MoJIeIMpOBaTh CTPOCHHE
59 ([[MlonHas xumMuyecKas 1 [[Bubnuoreka [IOK MOJICKYJT LIPH HOMOILH PUCYHKOB,
cBs3b]| https://m.edsoo.ru/00adac34]] MOJIENIEH, SNEKTPOHHBIX 1 CTPYKTYPHBIX
60 (|[[KoBaneHTHasI MOSIpHAS 1 [[BubmuoTexa [JOK (opwyt. coe308aTh XHMHTECKYIO
XHUMHYECKast CBA3b]] https://m.edsoo.ru/00adaab8]] CHMBOJIMKY JULA COCTABIICHNA (OpMyt
BEIIECTB, JICKTPOHHOIO OanaHca
61 |[[KoBanenTHas HemonmsipHas|| 1 [[bubmuoteka [IOK peakiyii. ONpe/IeNATh CTEIEHb
XMMHYECKast CBsI3b] | https://m.edsoo.ru/00adaab9]] OKHCIICHHS ATOMOB XHMUUYECKIX
62 |[[[CTenenb okucieHUs]] 1 [[BubmmoTtexa [IOK 9JIEMEHTOB 10 (hOpPMYJIaM U COCTaBIATh
https://m.edsoo.ru/00adae28]] (hopMyJIbl OMHAPHBIX COSAMHEHHI O
63 |[[OxucrurensHo- 1 [[Bu6mioTexa [JOK CTETICHU OKUCJICHUSI aTOMOB XMMUYECKHX
BOCCTaHOBUTEJLHBIE https://m.edso00.ru/00adb076]] dNeMEHTOB. ONpENEnsTh OKUCIATEND 1
peaxuun]] BOCCTAHOBUTENb. PaccTaBisATh
64 |[[Oxucnurenu u 1 [[bubmuoteka [IOK KOOQQHIMMEHTS B CXEMaX [POCTHIX
OKHCITUTETHbHO-BOCCTAHOBUTEIbHBIX
BOCCTaHOBUTEIH ] ] https://m.edsoo.ru/00adb076]] .
peaKIuii METOZ0OM JICKTPOHHOTO
65 |[[KoHnTpombHas padota Ne4 || 1 1 [[bubmmoreka LIOK Ganarca. HabTo1aTh XMMHUYECKHE OMbITHI
no Teme «CTpoeHue aToma. https://m.edsoo.ru/00adb486]] 110 TUTAHY, AHATH3HPOBATH 1 AENATh
Xummeckas CBs3b»]] BbIBOIBI. Mcrionb3oBats UKT s
66 (O600menue u 1 [[bubmmmoTeka [TOK CO3/IaHUS MOJIETIEH, TOATOTOBKH

cUCTeMaTHU3alus 3HAaHUU

https://m.edsoo.ru/00adb33c]]

Hpe3eHTaHHI>'I, JOKJIaa0B I10 TEMCE.
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

n/a

Tema ypoxka

KomanuectBo yacos

Bcero

KoHTposbHbIe
paboTsl

IIpakTrueckue
paboTsI

DneKTpoHHbIE HU(PPOBBIE 00pa3oBaTEIbHBIC
pecypcbl

OcHOBHEBIE BUABI ACATCIIBHOCTU
o0ydJaronmxcs

67

O6o06uenne u
cUcCTEeMaTu3aIus 3HAaHHH | |

[[BubmmoTteka [IOK
https://m.edsoo.ru/00ad9ch?2]]

68

[O6oO01eHHEe 1
cUcTeMaTu3aIus 3HaHHUH | |

[[BubnuoTexa [JOK
https://m.edsoo.ru/ff0d61c6]]

BricTpauBath pa3BEPHYTHIE IMCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOY Ha
nHpOpMaNHIO U3 yyeOHUKA U IPYTUX
WMCTOYHHUKOB, B TOM uuciie MIHTepHeTa
EHI 3 Ilonumanue ocobeHHOCTEH
€CTECTBEHHOHAYYHOT'0 MccileqoBaHus 1.
PaznuuaTh BOIIPOCH!, KOTOPBIE BO3MOXKHO
HCCIIeI0BaTh METOJJaMH €CTECTBEHHBIX
Hayk. 2. Pacnio3HaBath runoresy
(TIpenrmonoxkeHue), Ha MPOBEPKY KOTOPOH
HaIpaBJICHO JaHHOE HCCIIEeOBaHUE. 3.
OLeHUTD NMpeIIOKEHHBIN CII0c00
[IPOBE/ICHUS HCCIEeI0BAHUSA/TIIaH
uccnenoBanus. 4. MutepnpeTnpoBath
pe3yabTaThl UCCIIEAOBAaHUI/HAXOUTh
UH(pOPMAIIHIO B JAHHBIX,
MTOITBEP K IAIOIYI0 BBIBOABL. 5. Crenarth
BBIBO/IBI T10 TIPETIOKEHHBIM Pe3yiIbTaTaM
nccienosanus..6. OLEeHNUTsL c1ocoo0,
KOTOPBIH UCIONIb3yeTCs A1l o0ecredeHus
HaJEKHOCTH JAHHBIX U IOCTOBEPHOCTH
o0bsicHeHu.7. [Ipennoxute cnocod
YBEIUYEHUS! TOYHOCTHU TOTY4aeMBbIX B
WCCIIEIOBAaHUH JJAHHBI

Jl06aBUTh CTPOKY

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

No Tema ypoka KonmuecTBo yacon DneKkTpoHHbIe UG POBBIE 00pazoBaTebHbIE pecypchl ||{OCHOBHBIC BUIBI IEATEIBHOCTH
n/n Bcero||Koutponbhsie||[IpakTiyeckue obyuarommxcs
paboThI paboThI
1 |[[TTepuoanyeckuii 1 [[bubauoteka ITOK https://m.edsoo.ru/00adb59e]] XapakTepu30BaTh XUMUUCCKUE
3aKOH. 9JIEMEHTHI MEPBBIX TPEX MEPHOIOB,
[lepuonnueckas KaJIMsl ¥ KaJIbLKs 10 UX TOJ0XKEHHUIO B
cUCTEMa XUMHYECKUX [Tepuonuueckoit cucreme /1. U.
snemenToB /. W. Menneneesa. KnaccudumupoBars u
Memnneneesa]] Ha3bIBaTh HEOPraHMYECKHE BEIIECTBA
2 |[[[BakoHOMEpHOCTH B 1 [[Bubmuoreka [IOK https://m.edsoo.ru/00adb6b6]] M3Y4EHHBIX KI1acCOB. ONMCHIBATE
3MCHEHHH CBOMCTR o0II1e XUMUYECKHE CBOHCTBA BEIIECTB
XHMIIECKIX Pa3IMYHBIX KJIACCOB, MOATBEPKAATH
37EMEHTOB TEPBHIX CBOWCTBA MPUMEPAMH MOJIEKYJISIPHBIX
TPéX meproos]] YpaBHEHHI XUMUYECKUX PEAKITHA.
OnpenensTh BUJ XUMHUYECKOW CBS3U U
3 |[[Knaccudukarms u 1 [[Bubnmoreka ITOK https://m.edsoo.ru/00adb7e2]] P . .
THUI KPUCTAJUIMICCKON PEIIETKH
HOMEHKJIaTypa .
BerecTBa. [IpornosupoBats cBoiicTBa
HEOPTraHMYECKUX
BEILIECTB B 3aBUCUMOCTHU OT UX
BeIIecTRB] | .
CTpoeHus1. BricTpauBath pa3BEpHyTHIC
4 |[[Buasl XUMHYECKOI 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00adbac6]] THCEMEHHBIE H YCTHBIE OTBETHI C
CBA3M M THIIBI O1opoii Ha MHPOPMAIIUIO U3 YueOHUKA
KpUCTAIITMICCKIX U CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
pemérok]] UCIIOBb30BaTh N3YYEHHBIN MOHATUHHBIN
5 |[[[KonTponbHas 1 1 amnmnapar Kypca XuMUHU

pabota Nel mo Teme
«IIoBTOpEeHue n
yri1yOneHre 3HaHu |
OCHOBHBIX Pa3zeiioB
Kypca 8 kiacca»|]

EHI" 3 [Tonumanue ocobeHHocTEel
€CTECTBEHHOHAYYHOT'0 UCCIIeI0BaHus 1.
Pasnnuath BOIpockl, KOTOpBIE
BO3MOYKHO HCCIIEJIOBATh METOIaMU
€CTECTBEHHBIX HayK. 2. Pacnio3HaBarth
runoTe3y (MpeanoiokeHue), Ha
MIPOBEPKY KOTOPOH HAMpaBJIEHO JaHHOE
uccinenosanue. 3. OLEHUTh



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

n/a

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTponbHbie
paboThI

[IpaxkTrueckue
paboThI

DJeKTpOHHBIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

OcCHOBHEBIE BUABI ACATCIIBHOCTU
o0ydJaronmxcs

MPEUIOKEHHBIN CIIOCO0 MPOBEACHUS
WCCIIeI0BAHMSI/TIIIaH UCCIIE0BaHUS. 4.
WuTepnpeTupoBath pe3yinbTaThl
WCCIIeIOBAaHHI/HAXOIUTh UH(HOPMAITUIO
B JAHHBIX, TOJITBEPKIAIOLIYIO BHIBOIBI.
5. Cnenatb BBIBOJIBI 110 MPEAJIOKEHHBIM
pe3yabpTaTaM HccieI0BaHusl.. 6.
OneHuTh crocod, KOTOPhIH
UCTIONB3YeTCS 11 00eCTIeUCHHUS
Ha/I&KHOCTH JAHHBIX U JOCTOBEPHOCTH
o0bsicueHu.7. [IpenoxuTe crocod
YBEIUYEHUSI TOYHOCTHU TIOTYIaeMBIX B
UCCIICIOBAaHUH JTAHHBI

[[Knaccudukarus
XUMHYECKHUX PEaKIUi
M0 Pa3JIMYHbIM
NpU3HaKam| |

[[bubauroteka ITOK https://m.edsoo.ru/00adbch0]]

[[[ToHsiTHE O CKOPOCTH
XUMUYECKON PEaKLUH.
[TonsTue o
TOMOTEHHBIX U
reTepPOreHHBIX
peakmusix||

[[bubauroteka ITOK https://m.edsoo.ru/00adbe9a]]

[[ITonsaTue o
XUMUYECKOM
PaBHOBECHH.
@aKTOpBbl, BIUSIONINAE
Ha CKOPOCTh
XUMUYECKON peaKIun

[[bubnuroreka [TOK https://m.edsoo.ru/00adc28c]]

PackppiBaTh CMBICT N3y4aeMBbIX
TOHSATUN U IPUMEHSTH STH TOHITHS
IIPU ONKMCAHUH CBOMCTB BEIIECTB U UX
npesparienuii. Knaccudunuposats
XUMUYECKHUE PEAKIIMH 110 Pa3INYHBIM
pU3HaKaM. Y CTaHaBJIMBAaTh
3aBUCUMOCTH CKOPOCTH XUMUYECKOU
pEeaKIK OT Pa3TUYHBIX (AaKTOPOB.
[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUIA
B Pa3JIMYHBIX yclIOBUAX. ONpeaensarhb
OKHCIUTENb U BoccTaHoBUTENb B OBP.
CocTaBnaTh ANEKTPOHHBIN OamaHC
peakiuu. [Ipon3BoaUTh BEIYUCIEHUS TIO
XUMUYECKUM YPaBHEHUSM.
YyacTBOBaTh B COBMECTHOU paboTe B



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

n/a

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTponbHbie
paboThI

[IpaxkTrueckue
paboThI

DJeKTpOHHBIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

OcCHOBHEBIE BUABI ACATCIIBHOCTU
o0ydJaronmxcs

U TIOJIOKEHUE
XUMHNYCCKOT'O
paBHOBecCHs ||

[[OxucauTenbHO-
BOCCTaAaHOBUTCIIbHBIC
peakiuu| |

[[bubauroteka ITOK https://m.edsoo.ru/00adcade]]

nape Wiy rpyimmne. BeictpanBaTth
pa3BEPHYTHIC MMCbMCHHBIC U YCTHBIC
OTBETHI C ONIOPOI HAa UHPOPMAITUIO U3
y4eOHHUKa U CIPABOYHBIX MaTEPUAJIOB,
IPaMOTHO UCIOJIb30BATh U3yUCHHBIH
MOHATUIHBIN armapaTt Kypca XUMHH
EHI" 1 Hayunoe o6vsacuenue ssenenuii
1.1. Ilpumernums ecmecmeenHOHAYUHbLE
3HaHUA 015 aHAIU3A
cumyayuu/npobaemsl. 1.2. Boiopamo
MoOenb, 1exHcauyio 8 OCHoge
obvsicnenus. 1.3. Bolopame
00OvscHeHUe, Hauboee NOHO
ompadicaroujee ONUCAHHbLE NPOYECCHL.
1.4. Coz0amv 0bvscHeHuUe, yKa3ae8
HECKONIbKO NPUHUHHO-CILeOCEEHHBIX
ceazel. 1.5. Bviopamv 603M04cHbI
NPOCHO3 U AP2YMEHMUPOBAMb 8b1O0D.
1.6. Coenamv npocHo3 Ha OCHOBAHUU
NPeONOAHCEHHO20 00BACHEHUSA NPoYecca.
1.7. Ilpusecmu nipuMepbl BO3MOKHOTO
MPUMEHEHUS €CTECTBEHHOHAYYHOTO
3HAHUS JUIs 001IeCcTBa

10

[[Teopus
3JIEKTPOJIUTUYECKON
JIUCCOIUAIIUU.
CunpHbIe U cliadbie
3JIEKTPOJIUTHI| |

[[bubauroreka [TOK https://m.edsoo.ru/00adcd68]]

11

[[MoHHBIE ypaBHEHUS

[[bubauroreka [TOK https://m.edsoo.ru/00add448]]

PackpbIBaTh CMBICI U3Y4aeMBIX
MIOHATHUH, a TAKXKE CMBICI TEOPUU
AJIEKTPOIUTUYECKOMN TUCCOIMALINY.
OOBACHATD TPUUHHBI
JIEKTPOIIPOBOIHOCTH BOJHBIX
PacTBOPOB BEIIECTB, Pa3IndaTh CIadbIe



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
peakiuit] ] U CUJIbHBIC 3JIEKTPOUTHL. COCTaBIATh
12 |[[Xumugeckue 1 [[Bubmmroreka LIOK https://m.edsoo.ru/00add5d8]] YPaBHCHHA TCCOLMAINH KUCIIOT,
CROMCTBA KHCHOT M mieJIoueii ¥ CoJICH, TIOJTHBIE U
OCHOBAHUIA B CBETE COKpaIlEHHbIC HOHHBIC YPAaBHEHUS
NpecTaBieHuii 06 XUMHUYECKHX peakluil HOHHOTro 0OMeHa,
EKTPONHTHYECKOI KpaTK1e HOHHBIE YPaBHEHUS IIPOCTHIX
jucconmaniu]] peakIuii rTuIpoJin3a Coyei.
XapakTepu30BaTh 00IME XUMUYECKHUE
13 |[[[Xumvuueckne 1 [Busmorexa LIOK https://m.eds0o.ru/00add8b2]] pagrep
. . CBOWCTBA BEIECTB PA3IMYHBIX KIIACCOB
CBOIICTBA COJICH B .
. Ha OCHOBE TEOPUH JICKTPOIUTHUECKON
CBETE MPECTaBICHUN .
5 JIMICCOIIMAIINM; TIOATBEP)KAATH CBOUCTBA
0
. IpUMEPaMHU MOJICKYIISIPHBIX 1 HOHHBIX
NEKTPOIUTUYECKON . .
YPaBHEHUH XMMUYECKUX PEaKIHil.
Jyccouuanuu||
Pemiate skcniepuMeHTalIbHBIE 33a4H 110
14 ||[[TIonsTue o 1 [[Bubmmoteka LTOK https://m.edsoo.ru/00add9d4]] Teme. [ITaHNPOBATE 1 OCYIIECTBIATH Ha
THpOITH3e COTeH]] NPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,
15 |[[[O60061ien e 1 1 bubmoreka IIOK https://m.edsoo.ru/00addd12 [IPOBOINUTE HAOIIOIEHNS, JENaTh
P
cucTeMaTH3anus BBIBO/IBI TI0 pe3yJIbTaTaM SKCIEPUMEHTA
3HAHUH] | MIpH MPOBEICHUH J1a0OPATOPHBIX
16 ||[[TTpakTryeckas 1 1 [[BuGnmoreka LIOK https://m.edsoo.ru/00addbfa]] OTILITOB M TIPAKTHYECKAX PadoT.
pa6ora Ne 1. CrnenoBaTh paBuiIam 0e30MacHON
«PercHue paboThI B 1abopaTopuu Npu
KCTEPHMEHTATBHBIX WCIOJIb30BAHUN XUMHUUECKOM MOCY bl U
3amau»]] obopynosanus. [IpoBoanuTh
BBIUMCIICHUS 110 XUMHUYECKUM
17 |[[KoHTposbHas 1 1 [[budnuroreka [TOK https://m.edsoo.ru/00addecO]]
ypaBHEHHSIM. Y 4aCTBOBAaTh B
pabota Ne2 o Teme .
COBMECTHOH paboTe B mape WK TPYIIIE.
«ONEKTPOIUTHYECKAS .
BricTpanBats pa3BEpHyThIE
JIICCOTIHAITHSI.

XUMUYECKUE PEAKIINU

MTUCHMEHHBIC U YCTHBIE OTBETHI C
OTIopoi Ha MH(OPMAITUIO U3 YUeOHHKA



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
B pacTBOpax»]| U IPYT'UX UCTOYHUKOB HH(pOpMAIIUHU, B
TOM unciie IHTepHeT
18 ([[O6mas 1 [[budauroteka ITOK https://m.edsoo.ru/00addfe2]] OOBACHATH 00IIHE 3aKOHOMEPHOCTH B
XapaKTepUCTHKA W3MEHEHHH CBOWCTB HEMETAJUIOB M UX
raJIOr€HOB. COEAMHEHUH B Mpeesiax MaJlbIx
XuMHYEcKue MIEPUOJIOB U TJIABHBIX MOJATPYIIT
CBOICTBa HA MPUMEPE [Tepronueckoi CUCTEMBI XUMUYECKUX
xJyopa]] 9JIEMEHTOB C YYETOM CTPOCHHS HX
19 |[[XmopoBogopo. 1 [[Bubmuoteka LIOK https://m.edsoo.ru/00ade104]] aromoB. XapakTepu3osarh pusuueckue
ConsHasi KHCIoTa U XUMUYECKUE CBOWCTBA IPOCTHIX
2
XUMHYEcKHe BEIIIECTB raJIOreHOB (Ha MpuUMepe
CBOIiCTBa, MOJTyUeHH e, XJIOPA) U CJIO’KHBIX BELIECTB
npumenenue]] (x;mopoBOI0pOAA, XJIOPUAA HATPHUSA),
CTIOCOOBI UX MOTYYCHHUS, TIPUMEHEHUE U
20 |[[TIpakTuueckas 1 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00ade348]] i > 1P
3HAa4YCHHE B TIPUPOJIC U KUZHU
pabota Ne 2 o Teme
. yenoBeka. OnpenensaTh XJIOPUA-UOHBI B
«[Tomyuenue consiHOM
.. pactBope. [Inanuposars u
KHUCJIOTBI, U3yYeHHE €€
. OCYILECTBIISATh Ha IPAKTUKE
CBOMCTBY]]
XUMHUYECKHE HKCTIEPUMEHTHI,
21 |[[BeruricneHus mo 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00ade488]]

YpaBHEHUSIM
XAMHYECKUX PEAKIIUH,
€CITH OJINH U3
pEareHToB /1aH B
n30bITKE] |

MPOBOIUTH HAOIOICHHUS, JIENIaTh
BBIBO/IBI TI0 pe3yJIbTaTaM SKCIEPUMEHTA
MIpH IPOBEICHUH Ta00PaTOPHBIX
OTIBITOB ¥ MPAKTUYECKHUX PaboT.
CrnenoBath npaBuiIaM O6e30MacHOM
paboThI B T1ab0opaTOpUu NpU
WCIOJIb30BAHUU XUMHUECKON MOCY b U
obopynoBanusi. BeictpauBarhb
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPO Ha WHPOPMAIIHIO U3



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

n/a

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTponbHbie
paboThI

[IpaxkTrueckue
paboThI

DJeKTpOHHBIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

OcCHOBHEBIE BUABI ACATCIIBHOCTU
o0ydJaronmxcs

y4eOHUKa U CIIPABOYHBIX MaTEPUAJIOB,
rPaMOTHO UCIOJB30BaTh U3YUCHHBIH
MOHATUHHBIN anmnapar Kypca XuMuu
EHI" 1 Hayunoe ob6vscuenue ssnenuii
1.1. Ilpumernums ecmecmeenHoHaAyYHbLE
3HaHUs OJis1 aHAU3A
cumyayuu/npoonemsi. 1.2. Boiopamo
MOOeb, NIeHcau)io 8 OCHO8e
obvsicnenus. 1.3. Bolopame
obvsCHeHUe, Hauboee NOTHO
ompaoicaroujee ONUCAHHbIE NPOYECChl.
1.4. Co30amwb obvsicHeHue, yKazae
HeCKOIbKO NPUYUHHO-CTIeOCMBEHHbIX
ceazell. 1.5. Boiopamv 603M04CHbL
NPOCHO3 U AP2YMEHMUPO8amy 8b100p.
1.6. Coenamo npoeHno3 na ocHo8aHuu
NpeosloHCeHH020 00bACHEeHUs npoyeccd.
1.7. Ilpusecmu nipuMepbl BO3MOKHOTO
MIPUMEHCHHSI €CTECTBEHHOHAYYHOTO
3HAHUA JUIs 001IeCTBa

22

[[O6mas
XapaKTepPUCTUKA
yeMeHToB VIA-

TpyIIb| |

[[bubaroreka ITOK https://m.edsoo.ru/00ade64a]]

23

[[ AmutoTporiHbIe
MOAU(UKAIIIH CEPHI.
Haxoxnenue cepol u
€€ cCoeIMHEeHUI B
PUPOJIE.

[[bubaroreka ITOK https://m.edsoo.ru/00ade64a]]

OOBACHATH 0011IHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB A1eMeHTOB VIA-
TPYIIIBI U UX COETMHEHUN C Y4ETOM
CTPOCHHS X aTOMOB. XapaKTepH30BaTh
(u3nUecKre U XUMHUYECKIEe CBOMCTBA
MIPOCTOTO BEIIECTBA CEPhI U &€
COeUHEHMH (CepOBOIOPOIa, OKCHUIIOB
Cepbl, CEpHON KHUCIOTHI, Cylb(aToB),
CIIOCOOBI X TIOJTyUEHUSI, IPUMEHEHUE



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
XuMHUUeCcKre 3HAYCHHUEC B MIPUPOJIC H KU3HH
CBOMCTBA cephl]| yesnoBeka. OnpenensTb HaTudue
24 |[[[CepoBomopon, 1 [[BuGmmoreka LIOK https://m.edsoo.ru/00ade802]] cyb(ar-uoHoB B pacTBope. OObACHATE
crpoente, CYIHOCTB 9KOJOTUYECKH POOIIeM,
(busmuecke u CBSI3aHHBIX C TIepepadoTKON
S p—_ coequHeHn# cepsl. [lnannpoBats n
coitcTnal] OCYILIECTBIISATh HA MPAKTHUKE
XUMHYECKUE IKCIICPUMEHTBI
25 ||[[Oxcumsl cepsi. 1 [[Bubauroreka L{OK https://m.edsoo.ru/00adea28]] ’
POBOJMTH HAOJIIOICHUS, IeTIaTh
CepHas Kuciora,
BBIBO/IBI 10 PE3y/IbTaTam
buzndeckue u
skcriepuMenTa. CienoBaTh IpaBuiiaM
XUMHYECKUE .
N Oe3omacHoi paboThI B 1Tabopatopun
CBOIiCTBA, .
P UCIIOJIb30BAHUH XUMUYECKOI
npuMeHeHuel| |
nocy sl 1 000pyaoBanus. [Ipou3BoAKUTS
26 |[[Xumuyeckue 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00adec8a]] BBIUMCICHHUS 10 XHMUYECKIUM
PCAKIINH, JICKAIINC B ypaBHeHHsM. VICTIoIbp30BaTh MIpH
OCHOBC BBINOJIHEHUY YYEOHBIX 3aaHHi TEKCTHI
TIPOMBIIIICHHOTO y4eOHHKa, CIIPaBOYHBIE MaTEPUAIIbI
crocoda Moy eHus (TleproaAMYECKYIO CHCTEMY
CCPHOM KHCJIOTBL. XMMHYECKHUX dj1eMenToB 1. 1.
Xumueckoe MemnpeneeBa, TaOIMILy paCTBOPHMOCTH
3arpsA3SHCHUC KHCJIOT, OCHOBAHHUM U COJIEH B BOJE,
OKPY’KarOLICH CPE/Ibl AIEKTPOXUMUYECKUH PS/T HATIPSDKEHUI
COCTMHEHUAMH Cepbi]] MetasuioB). Mcnons3oBars mpu
27 ||[[Beruncnenue 1 [[bubnuroreka [TOK https://m.edsoo.ru/00adec8a]] BBITIOTHEHUH YY€OHBIX 3aJaHUI U B

MacCOBOH J0JIU
BBIXO0/Ia TTPOJIYKTa
peakuuu]|

IIPOLIECCE MCCIIEN0BATENBCKON
JEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUYECKOTO COAEPIKAHHUS,
CIIPaBOYHBIE MATEPHAJIBI, PECYPCHI
HNurepHera



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
28 |[[OGruas 1 [[bubauroreka ITOK https://m.edsoo.ru/00adeea6]] OOBACHATH 00IIHE 3aKOHOMEPHOCTH B
XapAKTEPUCTUKA W3MEHEHUHU CBOMCTB 3J1eMEHTOB V A-
351eMeHTOB VA- IPYIIIBI U UX COCAUHEHUM C Y4ETOM
rpymmbl. A30T, CTPOSHHS UX aTOMOB. XapaKTepH30BaTh
pacnpocTpaHeHuE B ¢bu3nuecKre 1 XMMHUYECKHE CBOHCTBA
npupoze, huzndeckue IPOCTHIX BEIECTB a30Ta U pocopa u
Y XUMUYECKUE UX COeIMHEHUH (aMMHuaKa, coyei
CBOMCTBA] | aMMOHMSI, @30THOM KUCJIOThI, HUTPATOB,
29 ([[AMMuak, ero 1 [[Bubnuoreka LIOK https://m.edsoo.ru/00adf004]] okcuna pocpopa (V) u pocdoproi
busHueckue u KUCIOTHI, (pocdaToB), ciocoObl UX
e —. TIOJTyYCHHUSI, IPUMEHCHUE U 3HAYCHHUE B
CBOICTBA, TTOTydCHHE HPUPOJIC U )KU3HH YETIOBEKA.
u npnMenene]] OmnpenensiTb NOHBI aMMOHHS 1
30 |[[TIpakTuueckas 1 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00adf180]] (ocarnonbt B pactsope. OOpACHATS
CYIIIHOCTH 9KOJIOTHYECKHX MPOOIIeM,
pabota Ne 3 o Teme
@Tonysere CBSI3aHHBIX vc HaXO0XJICHUEM
coenuHeHui a3ora u gocdopa B
aMMHaKa, U3y9IcHUe o
ero croiicTe]] oKkpy:xaromei cpene. [LltanupoBats u
OCYIIECTBIISATH HA MPAKTUKE
31 |[[[A3oTHas kucnoTa, e€|| 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00adf306]] XHMUHECKHE SKCTIEPHMEHTE,
(busmaeckue u NPOBOJNTE HAOIIONEHHS, IENIATh
XUMHYCCKHC BBIBOJIBI 10 PE3YJIbTATAM DKCIIEPUMEHTA
cBoficTBa]] [pH TIPOBEIEHHH JTA00OPATOPHBIX
32 |[[Ucmomb3oBaHme 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00adf518]] OTIBITOB M MPAKTHYECKON pabOTHI.

HUTPATOB U COJIEN
aMMOHHUS B KauecTBe
MHUHEpaJIbHBIX
y1o0peHuit.
XHUMHUUYECKOE
3arps3HEHUE

CrnenoBath mpaBuiIaM 6e30MacHOMN
paboThI B 1abopaTopuu mpu
WCTIOJIH30BAHUU XUMHUECKOU TTOCY B U
obopynoBanus. [IponzBoauTs
BBIUUCIICHUS 110 XUMHUYECKUM
ypaBHEHUM. Vcrionb30BaTh Mpu
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
OKPYKaroILEH cpeibl BBITIOJIHEHUH YYEOHBIX 3aJJaHUN TEKCThI
COCIMHCHUSAMU yueOHHUKa, CIIPAaBOYHbBIC MATEPUAITBI
azotal| (IepruoINYECKYIO CUCTEMY XMMUYECKUX
33 |[[®ochop. Oxcun 1 [[Bubmmroreka LIOK https://m.edsoo.ru/00adf68a]] dnementos [I. M. Menjiesneesa, Tabuuity
bocdopa (V) u pPacTBOPUMOCTH KUCIIOT, OCHOBAHUH H
bocdopras kncnora, COJICH B BOJIE, AIIEKTPOXUMHYCCKHMA DSl
(busmaeckue u HaNpsHKCHUH METaJIJIOB
T —. EHI" 1 Hayunoe obwscuenue senenuil
CBOTCTBA, 1.1. Ilpumenums ecmecmeenHOHAYUHble
nosnyyenne]] 3HaHUsA 015 aHAIU3A
cumyayuu/npoonemol. 1.2. Boibpamo
34 |[[Acnonb3oBaHmE 1 [[Bubnmoreka ITOK https://m.edsoo.ru/00adfc20]] VAYUITP P
MoOenb, 1exHcauyio 8 OCHoge
dbocdaroB B kKauecTBe
oovscuenus. 1.3. Boiopams
MUHEPaIbHBIX
N 0bvsicHeHue, HauboJiee NOJAHO
ynoopeHuil.
ompadcaroujee ONUCAHHbLE NPOYECChl.
3arpsi3HEeHUE
. 1.4. Coz0amv 0bvscHeHue, yKa3ae8
NPUPOHON CpeJIbI
HEeCKOIbKO NPUYUHHO-CTLe0CH8EHHbIX
docdaramu]| . .
ceazell. 1.5. Bviopamv 603Mm01cHbI
NPOCHO3 U APSYMEHMUPOBAMb 8bIO0D.
1.6. Coenamv npocHo3 Ha OCHOBAHUU
NPeONOAHCEHHO20 00BACHEHUSA NPoYeccd.
1.7. I[Ipusecmu npuMepsl BO3MOXKHOTO
MPUMEHEHHSI €CTECTBEHHOHAYYHOTO
3HAHUS JUIs 001IeCTBa
35 ([[[Yrnepon, 1 [[bubnuroteka [TOK https://m.edsoo.ru/00adfd9c]] OOBSICHATH 001IIME 3aKOHOMEPHOCTH B

pacrpocTpaHeHue B
npupoze, Gpuzndeckue
U XUMHUYECKUE
cBoMcTBA]|

W3MEHEHUHU CBOMCTB 31eMeHTOB [VA-
IPYIIIBI U UX COCAUHEHUM C Y4ETOM
CTPOEHUS UX aTOMOB. XapaKTepru30BaTh
(bu3mYecKre 1 XUMHUYECKHUE CBONCTBA
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
36 |[[[Oxcuusl yraepona, 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00adfebe]] MPOCTBIX BEIICCTB yIJIEPOia U KPEMHHUSI
ux (pusuveckue u U UX COCIMHEHUN (OKCUIOB yIiiepoa,
XHUMHYECKHUE YrOJIBHOM KUCIIOTHI, KAPOOHATOB,
CBOMCTBA. OKCHJIa KpEeMHHsI, KpeMHHEBOM
DKOJIOTHYECKHE KHCIIOTBI, CUJIIUKATOB), CIIOCOOBI UX
po0IIeMBl, HOJTyYCHHUSI, IPUMEHEHUE U 3HAYCHHUE B
CBSI3aHHBIE C OKCHUIOM HPUPOJIC U KU3HH YETIOBEKA.
yraepoaa (IV)]] OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
37 ([[Yronbuas kucnora u|| 1 [[Bubnuoreka LIOK https://m.edsoo.ru/00ae006c]] CBi3b. CTPOCHHE BCILCCTBA — CBOMCTBA
eé comn]] — MPUMEHEHUE — Ha IPUMepax
COECIMHEHM YIIIepOia U KPEMHUS.
38 |[[TIpakTuueckas 1 1 [[Bubnmoreka ITOK https://m.edsoo.ru/00ae027¢]] yHIep P
Onpenenarb kapOoHaT- U CHIIMKAT-
pabota Ne 4 o Teme
g HOHBI B pacTBOpe. OOBSICHATH
[Tonmyuyenue
CYIIHOCTh SKOJIOTHUYECKUX MPOOIIEM,
YIJIEKUCIIOTO Tasa.
CBSI3aHHBIX C HAXOXKJICHUEM
KauectBennas o
YTIJIEKUCIIOTO Ta3a B OKPY KaroIeH
peakuus Ha KapOoHart-
" cpene. [loaTBepx1aTh 0COOCHHOCTH
WOH
COCTaBa OPraHUYECKUX BEUICCTB
39 |[[[TepBOHaUaNBHBIC 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00ae054¢]] TPUMepaMH TIPOCTHIX COeMHEHHi
TOHSATHS 00 (MeTan, 3TaH, STHJIEH, alleTHIIEH,
OpraHuIeCKuX STaHOJI, TIIULEPHUH, YKCYCHAs KUCIIOTA),
BEIICCTBAX KaK O B3aUMOCBSI3b HEOPTAHMIECKUX
COCAMHCHMAX COEIMHEHUH YIIIepo/ia U OPraHHYECKUX
yraeponal] BemecTB. ONUCHIBATH POJIb OEIIKOB,
40 ||[[KpeMHuii u ero 1 [[bubnuroreka [TOK https://m.edsoo.ru/00ae080a]] YKUPOB U YTIIEBOJIOB B
coeIMHEeHu || (YHKIIMOHUPOBAHUH >KUBBIX
41 |[[TIpakTHueckas 1 1 [[Bu6mmoteka LIOK https://m.edsoo.ru/00ae0bf2]] OprafHu3MoB, COCTAB IPUPO/IHBIX

pabota Ne 5. Perenne
AKCIIEPUMEHTAIBHBIX

MCTOYHHUKOB YIJIE€BOJAOPOJIOB, X POJb B
OBITY U IPOMBINLIEHHOCTH. [IpoBOIUTH
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
3a/1a4 1o TeMe BBIYHCIICHUS 110 YPaBHEHUSAM
«Baxnenmmue XUMUYECKHUX peakuuid. [Inanuposars u
HEMETAJLJIbl U UX OCYILIECTBIIATh Ha MPAKTHUKE
COCTMHECHUS] | XAMHYECKHE IKCIIEPUMEHTHI,

42 |[[KouTponbHast 1 1 [[Bu6mmorexa LIOK https://m.edsoo.ru/00ae0el18]] MPOBOIHUTE HAOMONCHH, AeNaTh
paGoTa Ne3 1o Teme BBIBOJIbI 110 pe3yJIbTaTaM HKCIIEpUMEHTa
«BakHeimme IpY NpOBeIeHNH J1a00paTOPHBIX
HeMeTaIUTEl K UX OTIBITOB U MTPAKTUYECKUX paboT.
coeMHenns»]] CrnenoBaTh paBuamM 0€30MacHOM

paboThl B 1abopaTtopuu mpu
UCIIOJIb30BaHUU XUMUYECKOU MOCYbI U
obopynoBanus. Mcrnons3oBars npu
BBINOJIHEHUH Y4EOHBIX 3a/1aHUH TEKCTHI
yueOHHUKa, CIIpaBOYHbIE MaTEpUaIIbI
(ITeppoanueckyro cucremy
XUMUYECKHX dnemeHToB JI. 1.
Menpeneesa, TabINIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOJE,
IIEKTPOXUMHUYECKUH PsIT HAIIPSKEHUI
METaJJIOB

43 |[[Oobm1ast 1 [[bubauoreka ITOK https://m.edsoo.ru/00ael103e]] PackpbIBaTh CMBICIT H3y4aeMbIX
XapaKTepUCTHKA MOHATUHN W IPUMEHSTH STH MTOHATHUS
XUMHAYECKHX MIPH OMUCAHUH CBOMCTB BEIIECTB U UX
3JIEMEHTOB — npeBpatieHnit. OOBACHATH 001IHe
METAJIJIOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB

Meramuueckas CBs3b
Y METAJUINYECKas
KpHUCTaJUINYECKast
pemérka. Pu3nyeckue

2JIEMEHTOBMETAIIOB U UX COEIUHEHUN
C YYETOM CTPOCHHS UX aTOMOB.
XapakTeprus3oBaTh CTPOSHUE METAJIIIOB,
obmue pu3ndecKrne 1 XUMHUIECKHe
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
CBOICTBa METaJIOB] ] CBOICTBa MeTaNIOB. XapaKTepU30BaTh
44 |[[Xumudeckue 1 [[Bubmuoreka LIOK https://m.edsoo.ru/00ae1156]] ob1IHE CIIOCOOBI MOy EHHS METAILIOB.
CBOMCTRA METAILIOB. OnuceIBaTh CIOCOOBI 3aIUTEI
DIeKTPOXUMUHECKHIA METaJUIOB OT Koppo3uu. CreoBaTh
DA HAIISUKEHHIA npaBuiIaM 6e30macHoOi padoTHI B
MeTasos]] 71a00paTopuu MPU UCIIOJIb30BAHUN
XUMHYECKOH TOCYIbI U 000PYIOBaHHUS.
45 |[[O6mue criocoGs! 1 [[Bu6smorexa LIOK https://m.eds00.ru/00ae1156]] Y Py
[Ipou3BOANUTE BBIUMCICHHUS 110
MOJTy9YCHHUST METAJIOB. .
YPaBHEHHSIM XUMUYECKHUX PEaKIHii,
CmuiaBbl. Berancnenus
€CITH OIMH U3 PEareHTOB COJIEPKHUT
10 YPaBHEHUSM .
. IPUMECH. Y4acTBOBAaTh B COBMECTHOM
XUMHUYECKHUX PEaKIIHii,
paboTe B mape Wi Tpyriie.
€CJIM OJIUH U3
Hcnonb30Bath mpy BHITOTHEHUH
peareHTOB COAEPIKUT .
yueOHBIX 3aJaHUI TEKCThl yueOHUKA
npuMecH | |
CIpaBOYHBIE MAaTEPUAIbI
46 |[[ITousTHE O 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00ael1278]]

KOPpO3UHU METAILIOB] |

(ITepuonnueckyro cucremy
XUMHUYECKUX djiemeHToB /1. U.
MemneneeBa, TaOIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOJE,
IJIEKTPOXUMHUYECKUH PsIT HAIIPSKEHUI
METaJIOB)

EHI" 1 Hayunoe o6vsacuenue ssnenuii
1.1. Ilpumenums ecmecmeenHOHAYUHbIE
3HaHUA 0I5 aHAIU3A
cumyayuu/npobnaemsi. 1.2. Boiopamo
MOOeNb, 1eHCauyIo 8 OCHO8e
oovscuenus. 1.3. Boiopamoe
obvscHeHue, HauboJiee NOJAHO
ompabdcaroujee ONUCAHHble NPOYECchyl.
1.4. Co30amv 00vscHeHuUe, YKa3a8
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
HEeCKONIbKO NPUYUHHO-CTLe0CHBEHHbIX
ceazei. 1.5. Bvibpamov 603MmocHbIL
NPOCHO3 U AP2YMEHMUPOBAMb 8b100D.
1.6. Coenamv npocHo3 Ha OCHOBAHUU
NPeONI0NCEHHO20 00BACHEHUS NPoYeccd.
1.7. I[Ipusecmu mpuMepbl BO3MOKHOTO
MPUMEHEHHSI €CTECTBEHHOHAYYHOTO
3HaHUS JUIs 001IecTBa
47 |[[Ulenounbie 1 [[Bubnmoreka ITOK https://m.edsoo.ru/00ael14b2]] OOBsACHATH 00IIHE 3aKOHOMEPHOCTH B
METaJLJIbI | | W3MEHEHUHU CBOMCTB
48 |[[Oxcunbl u 1 [[Bubauroreka LTOK https://m.edsoo.ru/00ae14b2]] DIIEMEHTOBMETAJLIOB M MX COCMHEHHUH
THAPOKCHITB! HATDHS 1 B TPYIIIAX C YIETOM CTPOCHHS UX
xanus]] aTOMOB. XapaKTepru3oBaTh (pU3HUecKue
49 |[[LLlenounozemenpHble| 1 [[Bubnmoteka LTOK https://m.edsoo.ru/00ae15e8]] 1 XIMITTCCITHE CBOHCTRA POCTHIX .
. BEIIIECTB METAJIOB U UX COCAMHEHUI
MeTamzH i (oKcua0B, THAPOKCHUIIOB, COJIEH),
MarHui| ]
CIOCOOBI UX MOJYYCHHUS, IPUMCHECHUE U
50 |[[Baxneiimme 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00ael15e8]] 3HAUEHME B TIPHPOJIE 1 KU3HH
COCIMHCHUA yenoBeKa. Y CTaHABIUBATh
KanbIua]] NPUYUHHOCIIEACTBEHHYIO CBS3b:
51 ([[[O606menue u 1 CTpOCHHE BEIIEeCTBAa — CBOWCTBA —
cUCTeMaTH3aIHs MPUMEHEHHE — Ha IPUMepax
3HaHUM || HM3ydaeMbIX BenlecTB. Pacrio3HaBath €
52 |[[[PK&cTkoCTh BOABI U 1 [[bubmmoTeka ITOK https://m.edsoo.ru/00ae1886]] IIOMOILIbIO KAYECTBEHHBIX PEAKIUN
CHOCOGE e& WOHBI METAJIJIOB. MarHusi, KaJIbIlus,
yerpanennus]] AMIOMUHMS, IMHKA, kene3a (1) u
53 ||[[TTpakTruecKas 1 1 [[Bubauoreka ITOK https://m.edsoo.ru/00aelae8]] okenesa (LD, meau (ID. Jloxasbisats

pabota Ne 6 o Teme
"YXEcTKOoCTh BOIBI U

aM(OTEpHBINA XapaKTep OKCUIIOB U T
THIPOKCUIOB QTFOMUHUS U LIMHKA
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
METO/bI €€ [InanupoBaTh U OCYILECTBIIATH HA
ycrpaHeHus"|| MIPAKTUKE XUMUYECKUE DKCIIEPUMEHTHI,
54 ([[AntoMunuii]] 1 [[Bubmmroreka LIOK https://m.edsoo.ru/00aelc64]] TPOBOIUTH HAGIIONICHHS, JIETIaTh
BBIBO/IBI TI0 pPe3yJIbTaTaM SKCIEPUMEHTA
55 ([[AmdoTepHbie 1 [[bubaroreka ITOK https://m.edsoo.ru/00aelc64]] pesy P
. IPY IPOBEICHUH JTa00paTOPHBIX
CBOWCTBA OKCHIA U
OTIBITOB ¥ MPAKTUYECKHUX PAOOT.
ruapokcuaal| .
CrnenoBatb mpaBuiiaM 0€30MaCHON
56 ||[[’Kene3o]] 1 [[Bubnmoreka ITOK https://m.edsoo.ru/00ae1d86]] paBOTHI B TAGOPATOPHH TIPH
57 ([[Okcunupi, 1 [[Bubnmoreka ITOK https://m.edsoo.ru/00ae35e6]] UCIIOJIb30BaHUH XUMHYCCKON TOCY/IbI U
THJIPOKCHUIBI M COJTU obopynoanusi. [IponsBoauTsb
xenesa (I1) u sxenesa BBIYHCIICHUS] TI0 XUMUYECKUM
(1n7] ypaBHCHHSIM. Y4acTBOBATh B
58 |[[O606memue u 1 COBMECTHOH paboTe B mape WK rPYIIIe.
CHCTEMATH3AIIS BricTpauBarth pa3BépHyTHIE
3Hanwi]] HNUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoif Ha MH(OpPMAIUIO U3 YUeOHHUKA
59 |[[TIpakTuueckas 1 1 [[Bubmmoreka ITOK https://m.edsoo.ru/00ae3de8]] P $op i
Y CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
pabota Ne 7. Pemienue . G
WCTIOJIH30BATh U3yYCHHBIN MTOHATHHHBIN
IKCIEPUMEHTATBHBIX
ammapar Kypca XuMuHu
3aJa4 1o TeMe .
. EHI" 1 Hayunoe obvsacuenue aenenui
«Baxnenmmue
1.1. Ilpumenums ecmecmeenHOHAYUHblE
METaJUTbI U UX
1l 3HaHUS OISl aHATU3A
COCIMHEHUS
cumyayuu/npobaemsi. 1.2. Boiopamo
60 |(|[[Beramcienust mo 1 [[bubauoreka ITOK https://m.edsoo.ru/00ael750]]

YPaBHCHUSIM
XUMHUYECKHUX PEaAKIIHiA,
€CJIM OIUH U3
peareHToB JIaH B
M30BITKE HUIIH
COJICPKUT TIPUMECH.

MoOenb, 1exHcauyio 8 OCHoge
obwvsicHenus. 1.3. Buiopams
obvsicHeHue, HauboJiee NOaAHO
ompabdcaroujee ONUCAHHble NPOYECchl.
1.4. Coz0amwb obvsicHeHue, yKazae
HEeCKONIbKO NPUYUHHO-CILeOCHBEHHbIX
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbubie||[Ipaktudeckue obyuarommxcs
paboThI paboThI
Brruucnenus ceazei. 1.5. Bvibpamv 603MocHbIL
MacCOBOW J0JIH NPOCHO3 U APSYMEHMUPOBAMb 8blOOP.
BBIXO0/1a ITPOJYKTa 1.6. Coenamov npocro3 Ha 0CHOBAHUU
peaxium| | npeonodceHH020 00bACHEHUS NpoYeccd.
61 |[[0606wmenne n 1 1.7. I[lpusecmu mpuMepbl BO3MOKHOTO
CHCTEMATH3AIIS IPUMEHEHHS €CTECTBEHHOHAYYHOTO
3HAHUM | | 3HAHU I 00IecTBa
62 ||[[KonTponbHas 1 1
pabota Ne4 o Teme
«Baxneimmue
METaILIbl U UX
COCTMHEHUS] |
63 |[[BemectBa n 1 [[Bubnmoreka ITOK https://m.edsoo.ru/00ae3f50]] XapakTepu30BaTh POJIb XUMHH B
MaTepHasbl B pa3IMYHbIX cepax AesTeIbHOCTH
MIOBCEHEBHOM KU3HU Jr0/1el, OCHOBHBIE BEILIECTBA U
yenoBekal| MaTepHabl, IPUMEHSEMBbIE B )KU3HU
64 ||[[Xumuueckoe 1 [[Bubmuoreka [IOK https://m.edsoo.ru/00ae4270]] COBPEMEHHOTO HeioBeKa. OOBACHATH
sarps3HeHme yCIIOBHS OE30TMTaCHOTO MCIIOJIb30BAHHS
oKpyKaroieit cpesbi]] BEIIECTB M XUMHUYECKHU PEAKIHid B OBITY.
65 |/[[Ponb xuMum B 1 [[Bubnuoteka LTOK https://m.edsoo.ru/00ae4270]] AHAIHHPOBATE 1 KPHTHHCCKH
OLIEHUBATh WH(POPMAIIHIO O BIUSHUA
pelLeHnn
S KOTOIIHCCKIX l'IpOl\/iBIIHJ'IeHHOCTI/I, CeIIbCKOTO
npoGiem]] X035 CTBA, TpchnopTafI 1p. Ha
COCTOSIHUE OKPYXKaIoIIeH cpesibl. YMeTh
66 (|O6061menue u 1 [[bubmmoreka IIOK https://m.edsoo.ru/00ae0d0a]] OKa3bIBATH MIEPBYIO IOMOIIb TIPH
cucreMaTn3alni XUMHUYECKHMX 0KOTaX U OTPABJICHUSIX.
3HaHHH]] [IpuHUMAThL y4acTHE B 0OCYKIEHUN
67 || O600mEeHNe U 1 [[bubnuroreka [TOK https://m.edsoo.ru/00adb33c]] MPOoOJIeM XUMHYECKOH 1

cucreMaTu3anua

9KOJIOTHYECKON HaIlPaBJIEHHOCTH,
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Ne Tema ypoka KonnuectBo yacos DeKTpoHHBIE U(PPOBBIE 00pa3zoBaTeIbHbIE pecypchl ||OCHOBHBIE BUABI IEATEIBHOCTH
n/m Bceero|[Kontponbsasie|[IpakTudeckue 00yHaIOINXCst
paboThI paboThI

3HaHUH || BBICKA3bIBATh COOCTBEHHYIO MTO3UIIHIO
68 ||[[O006menne n 1 [[Bubmuoreka LIOK https://m.edsoo.ru/00ad9ch2]] 110 [POOIIEME U TIPE/UTaraTh BO3SMOKHBIC

CUCTEMAaTH3aLMs MyTH €€ peLIeHUS

3HaHUH] ] EHI" 1 Hayunoe obvacnenue sgnenui
OBLIEE KOJIMYECTBO | 68 4 7 1.1. [Ipumenums ecmecmeeHHOHAYYHbIE

3HaHUA 0I5l aHANU3A

YACOB I10
[IPOTPAMME cumyayuu/npoonemsi. 1.2. Boiopamo

MOOeb, NIeHcau)io 8 OCHO8e
obvsicnenus. 1.3. Bolopame
obvsCHeHUe, Hauboee NOTHO
ompaoicaroujee ONUCAHHbIE NPOYECChl.
1.4. Co30amwb obvsicHeHue, yKazae
HeCKOIbKO NPUYUHHO-CTIeOCBEHHbIX
ceazell. 1.5. Boiopamv 603M04CHbI
NPOCHO3 U AP2YMEHMUPO8amy 8b100p.
1.6. Coenamo npoeHno3 na ocHo8aHuu
NpeosloHCeHH020 00bACHEeHUs npoyeccd.
1.7. Ilpusecmu nipuMepbl BO3MOKHOTO
MIPUMEHCHHSI €CTECTBEHHOHAYYHOTO
3HAHUA JUIs 001IeCTBa



https://m.edsoo.ru/00ad9cb2

TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

No
1/

Haumenosanue
paszenoB U TeM
MpOTpaMMBbI

KonnuectBo

JacoB

Bcero

KoHntposbnsie

paboThl

IIpakTrueckue

paboThI

DneKkTpoHHbIE (IU(PPOBHIE)
o0pa3zoBaTelibHbIC PECyPChI

Pasznen 1. HepBonaqanLHHe XUMHUYECCKHUE ITOHSA

THA

11

XHUMHS — BaKHas
o0J1acTh
€CTECTBO3HAHUS U
IIPAaKTUYECKOU
JIeSITEILHOCTH
YyeJIOBEKa

5

[[bubnuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

1.2

BemectBa u
XUMHUYECKUE PEAKIINH

15

BBEIUTE
3HAUYEHHUE

[[PubmuoTexa [JOK
https://m.edsoo.ru/7f41837c¢]]

Jl06aBHUTH CTPOKY

Uroro no pazneny

20

Paznen 2. Baxuneiiimue np

€ACTABUTECIN HCOPraHUICCKHUX BeEIICCTB

2.1|Boznyx. Kucnopoz. 6 [[bubmuoteka [IOK
[TousTHe 00 OKCHIaX https://m.edsoo.ru/7f41837c]]

2.2 ||Bonopoa.ITonsitue o 8 1 [[bubmuoTeka [IOK
KHCJIOTaxX M COJISAX https://m.edsoo.ru/7f41837c]]

2.3||Bona. PacTBopsI. 5 1 1 [[bubmuoteka [IOK
[Toustue 06 https://m.edsoo.ru/7f41837c¢]]
OCHOBAHUSX

2.4||OcHOBHBIE KJIaCCHI 11 1 1 [[bubmunoTexa [JOK
HEOPTraHUYECKUX https://m.edsoo.ru/7f41837c]]
COCIMHEHUI

Jl06aBUTB CTPOKY

Hroro mo paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucreMa XuMHYeCKHUX 3j1eMeHTOB J1.
N. MenneneeBa. CTpoenne aToMoB. XuMHUecKasi CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE peaKIIu1

3.1

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
CUCTEMA XUMUYECKUX
anemeHToB /I. 1.
Menneneesa.
Crpoenue atoma

7

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

3.2

XHUMHUYEeCKas CBA3b.
OKMCIIUTEIIFHO-
BOCCTAaHOBHTEIIbHEIE
peakmn

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]

Jl06aBUTB CTPOKY
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Ne HaumenoBanue KonuuecTBo uacos DOnekTpoHHbIE (IUPPOBEIE)
n/nj|  pasmenoB M TEM  |[Beero Kontponshsie|[IpakTideckne o0pa3oBaTelIbHbIE PECYPCHI
HpOrpaMMel paboThI paboThI
Htoro no pasneny 15 [[bubnuoreka [IOK
https://m.edsoo.ru/7f41837c]]
Jlo6aBUTH MOJTYJIb
JloGaBuTh pazaen
3 [[PubmuoTexa [JOK
[ToBTOpeHue https://m.edsoo.ru/7f41837c]]
OBIIEE KOJIMYECTBO | 68 4 5
YACOB I10
I[TPOT'PAMME
9 KJIACC
No HaunmenoBanue KommuectBo yacos DnekTpoHHbIe (IU(PPOBLIE)
n/n||  pasmenoBHTEM  ([Beero Kontponsasie|[[IpakTdeckie 00pa3oBaTeNbHBIC PECYPCHI
IpOTrpaMMBl paboTHI paboTHI
Pa3znen 1. BemecTBO U XUMHUYeECKHE PeaKIIUU
1.1||[ToBTOpEHME H 5 1 [[bubmuoteka [IOK
yriTyOeHue 3HAaHHMA https://m.edsoo.ru/7f41a636]]
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiiacca
1.2||OcHoBHBIE 4 [[bubmuoteka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636]]
XUMHYECKHUX PEaKIIHii
1.3 ||DnexTponuTuyeckas 8 1 1 [[BubmuoTeka [JOK
IIACCOLIAALS. https://m.edsoo.ru/7f41a636]]
XUMHUYECKUE PEeaAKIIHH
B pacTBOpax
Jl06aBUTh CTPOKY
Hroro no pasneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
2.1||O0mas 4 BBEIUTE 1 [[BuGmmoTeka [IOK
XapaKTepUCTHKA 3HAYCHHE https://m.edsoo.ru/7f41a636]]
XUMHYECKHX
snemeHToB VIIA-
rpynmnsl. [anoreHst
2.2|O0mas 6 [[BubmmoTexa [IOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636]]
XUMHYECKHUX
snemeHTOB VIA-
rpynnsl. Cepa u e€
COCTUHEHUS
2.3||O0mas 7 1 [[BubmuoTeka [JOK

XapaKTCPUCTHUKA

https://m.edsoo.ru/7f41a636]]



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HaumenoBanue
/1 pa3ziesioB U TEM

IPOrPaMMbI

KoanuectBo yacos

Bcero

KonTponbHble

IIpakTrueckue

paboThI paboThI

OnexTpoHHbIe (LIM(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

XUMUAYECKUX
a1eMeHTOB VA-
rpynmnsl. A3o0T,
dochop n ux
COEIMHEHUS

2.4||0O6mas
XapaKTEePUCTHKA
XUMHYECKHX
aneMeHToB [VA-
rpynmnsl. YTiaepoa u

KpPEMHUM U UX

COCIUHCHUA

[[bubmmoTeka [TOK
https://m.edsoo.ru/7f41a636]]

J106aBUTH CTPOKY

Hroro no pasacity

25

Pazgea 3. Meraiibl 1 X

COCAHUH

CHUA

3.1{|O6wwue cBolicTBa

MCTAaJlJIOB

[[bubmmoTeka [JTOK
https://m.edsoo.ru/7f41a636]]

3.2

Baxxaeiinime MeTamuibl

1 UX COCAUHCHUA

16

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]

J106aBHUTH CTPOKY

Hroro no pazneny

20

Pasznen 4. Xumus u okpyxaomas cpeaa

4.1|BemtecrBa u
Marepuaibl B )KU3HU

YCJI0OBCKa

3

[[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41a636]]

Jl06aBUTH CTPOKY

Hroro no pazneny

Jlo6aBUTH MOYTH

Jlo6aBUTh paznen

IToBTOpeHNE

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68
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