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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaibHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [Oa€T MPEACTABICHHE O IENsAX, OOIIel cTpaTeruu OOydeHHS,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOTrpaMMBbI TI0 XHMHH, OTIPEIENSIeT KOJINYECTBEHHbIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEMYIO TIOCIEeI0BATEIbHOCTD H3YIEeHUS
XAMUHU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMINXCSI, OTIPEIENISIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IESTEITHHOCTH
00yJaroIIerocs mo OCBOCHUIO yUeOHOTO COIepKAHUSI.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAICHUSX YHEPTUU U 00 SBOJIIONUH BEMIECTB B IPUPOE, O MyTAX
peuieHus TH0OANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEN AJIsi CaMOpa3BUTHS U GOPMUPOBAHUS KYIbTYPhI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B TIIOBCEJHEBHOM JKM3HH, Tak MU B
npodeccruoHabHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTIO
B3IJIs]1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OpMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0Y4arOIINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHMHH 00eCHeuMBarOTCs CHEU(PUKON colep:KaHus
y4eOHOro MpeaMeTa, KOTOPBIH SIBISETCS Nearornuecky afanTUPOBaHHBIM OTpakeHHeM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYATIbHBIX MOHATUH XUMUHU, OCHOB HEOPTraHUYECKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHM O XuUMHuUecKo peakiuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICTICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJYUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMUIO TPEACTABICHUSA O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX MpeaMeTOB: «OKpyKaromuii
Mup», «buonorus. 5-7 knaccel» u «dusmnka. 7 Kaacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3aiada yueOHOro MpeiMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJ[aM MO3HaHUS [TPU N3YYEHUHU BEIECTB U XUMUYECKUX PEaKlIUii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHM Ha ypOBHE OCHOBHOIO O0LIEro oOpa3oBaHMs Ba)KHOE 3HAYECHHE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYYEHHUs Ha CHUCTEMAaTH4ecKoe mpuoOuieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yYMEHUH OOBSICHATD U OLICHUBATh SIBJICHUS OKPY)KAIOIIET0 MUPA, UCII0JIb3YsI 3HAHUS U OTIBIT,
[IOJIydeHHbIE MPU M3YYEHUHM XUMUH, NPUMEHATh UX MPH PEIIeHUH MpoOJeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHM Ui BBIPAOOTKM SKOJOTMYECKU 11€JecO00pa3HOro MOBEJCHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYENOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cocTosiHue BenecTB. [lonsTre o MeTonax
no3HaHus B xumuu. Yucteie BemecTBa u cMecH. CrocoObl pa3ieiieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMmHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

KonnuecTo Bemecta. Mosb. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA, MACCHI M UHCIIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMEIIEHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUeCKHX (TUTaBJICHUE BOCKA, TAsTHUE JIbA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OTHCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3ioxeHue caxapa, B3auMoIeHCTBUE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3esieHusi CMecei:
C TMOMOIIBI0 MarHuTta, (QUIbTPOBAaHHE, BbINAPUBAHUE, AUCTHULALMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIOACHHE U ONMCAaHUE PEe3YJIbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(IIapocTep>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopona B mpupoae. O30H — auioTpomnHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u pocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, husndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kuciotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Bona kak pactBoputens. PactBopbl. HacelneHHsle u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B mpHpoje. 3arps3HeHHE MPUPOJIHBIX Boja. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss oOCHOBaHMA: WIETOYM H HEPACTBOPHUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kucioT. P akruBHoctu metamioB H. H. bekerosa. Ilosryaenune kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPEJICIICHHE COJIEPKaHUs KUCIOpoa B BO3/yXe, MOJydeHUe, COONMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHUJIOB W OIMCAaHME WX CBOWCTB, TOJIy4eHHE, COOMpaHHeE, pPACIO3HABAaHUE H
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIIEJIOBAaHUE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsI OKPAcKM WHIMKATOPOB B PACcTBOpaxX KHUCIOT W IIEN0Yel, U3ydeHHe
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIU3alny, NOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJHOTO METaJlia APYTHUM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady 10 TeMe «BaxHennme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCH(PHUKAIIUN XUMUYECKIX JIEMEHTOB. [IoHATHE O TPYIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

Ilepuomuueckuit 3akoH. llepuomuueckas cucremMa Xumuudeckux »syemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX sifiep. M30Tormbl. DneKTpoHbl. CTpoeHUE 3JEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTa MO €ro nosiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS Pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (nosstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenb okuciienus. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC peakiinu. [Ipoiiecchl OKucieHus
1 BoccTaHOBIICHHUS. OKHCIMTEIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnunie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO6mre ecTecTBEHHO-HAYYHbBIC TTOHSATHS: Hay4HbIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIC TOPOABI, IOJIC3HBIC
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KAJIbIHMSI W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBHCHMOCTb CBOMCTB BEIIIECTBA OT THIIA KPUCTAIUTMYECKON PEIIETKH U BHIa XUMUYECKOM CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakifil M0 pa3lIu4HbIM MPH3HAKaM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YyYacTHIO KaTainu3aTopa). OK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [lonsarue o xumMuueckoMm paBHOBecHH. DPaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM
pEeaKLMK U MOJOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YpPaBHEHUHM OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DINEKTPOJIUTHI U HEIEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUIl U COJiell B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHCJIOT, I1eJIouel U coJiel (BO3MOKHO MCIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHHE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, MILTIOCTPUPYIOIIKUX HMPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIX peakluil (FOpeHue, peakluu pa3jioXKeHHUs, COCAUHEHUs), paclio3HaBaHUeE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue MU (pu3nueckne CBOICTBA MPOCTHIX BEIIECTB — TajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XuopoBomopond. ComsHas — KHCIOTa, XUMUYECKHE CBOWCTBA, TMOJy4YEHHE,
npuMeHeHue. JleicTBre Xjopa U XJI0pOBOJAOPOIa HAa OPraHU3M YesIoBeKa. BaxkHeiine XJopuabl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPOIHbIE MOJU(UKAILMHA KUCIOPOJA U Cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpecTaBUTENs Kjlacca KUCIIOT U crienudurueckue). XMMUUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COEJMHEHUH B mpupojie. XUMUUECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpesibl COEAMHEHUSIMU CEphbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHHA. A30T, pacHpoCTpaHEHHWE B MpUpoie, (QHU3NUECKHE WU
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHne OKpYXKaroIled cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE
JOX/IM, 3arps3HEHHE BO31yXa, MOYBbI M BOJOEMOB). Docdop, ammoTponHble MOIUPHUKALNAN
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 531eMeHTOB |VA-Tpynnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoie, pu3uvecKre U XUMHIECKHE cBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUEe U XUMUYECKHE CBOWCTBA, ACWCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIM 3¢ ¢eKT. YTrojapHas KHciIoTa u eé
CONM, WX (pU3MUECKHEe M XMMHYECKHE CBOICTBa, IMOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIJepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAaHOJI, ININLEPHH, YKCYCHas KucioTa). [IpupoiHbie HCTOUYHUKN
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U IpOMbIIIIEHHOCTH. [IoHsTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, OeNKax,
YJII€BOAAX — M HMX POJM B JKU3HU 4YelloBeKa. MarepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEeBO# kucaote. CHIIMKATHI, UX UCIOJI30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeilme
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKCnepumenm:

M3y4YeHHe 0O0pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajOreHOB UM MX COEAUHEHMH (BO3MOKHO
MCII0JIb30BAHME BHUECOMATEpPHANIOB), O3HAKOMIJIEHHME C oOpa3namMu XJIOpUAOB (TaJOreHHIoB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBJICHHON CepHOMU
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U GochOpHBIX ynoOpeHui,
MoJIyueHue, COOMpaHHe, pacro3HAaBAaHUE M U3Y4YCHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB), M3Y4YCHHE MOJeNeld KpUCTAUIMYECKHX pemETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyuyeHue, cooupanue, pacrio3HaBaHUe M U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MpPOBEACHHE KAueCTBEHHBIX peakiMii Ha KapOOHAT WM CUJIMKAT-HOHBI H
W3yYEHUE TMPU3HAKOB HUX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHMEH CHIMKATHOM
MIPOMBILIJIEHHOCTH, PEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHel e HeMeTalIbl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUU MX TIOJIOKEHUS
B llepumoanyeckoin cucremMe xumuueckux snemMeHtoB . M. MeHnneneeBa U CTpoeHUsT aTOMOB.



Crpoenue meramioB. Meraminueckas CBs3b M METAUIMYECKass KPUCTALIMYECKas peneTka.
DNEeKTPOXUMHUYECKUN psJl HampsokeHUM MeramwioB. DuU3MYecKue M XUMUYECKHE CBOMCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lesrounble MeTaLIBL: TTOJOKEHUE B [leproinueckoi cUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nuecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
@uU3NYeCKe U XMMHUYECKUE CBOMCTBA MarHus U Kanblus. BaxkHelme COCAUHEHHS KaJlbIUs
(oxcun, rumpokcud, conu). KECTKOCTb BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xkene3a. Okcuapl, runpokcuasl u conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJA KajJblUsi W HAaTpus C BOJOM (BO3MOXHO HCIOJIb30BaHHE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aIIOMUHUS, LUMHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJIOMHHHS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTallyIbl U UX COCTUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKPYKarolel cpebl (MpeenbHas J0MyCcTUMAasi KOHIICHTPAIHs
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mescnpeomemmnuoie céazu

Peanuzamus MexnpeaMETHBIX CBA3EH MPU U3YYEHUHM XUMHUH B 9 KJacce OCYIIECTBISIETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO01ue ecTecTBEHHO-HAYUHBIE MOHSATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAIIU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palMOaKTUBHOCTh, MOJIEKYNA, OAJIEKTPUYECKHHA 3apsiyl, MPOBOJHUKH, MOJIYIPOBOTIHHKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUYUHBI, €THHHILIbI
M3MEPEHHUs, KOCMUYECKOE MMPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
WCKOTIa€MBbI€, TOTUINBO, BO/IHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOM NEATEIBHOCTH NP BBINOJHEHHN YUeOHBIX, [I03HABATEIBHBIX 33124,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHHE U IIOCTYITKHA CBOUX TOBAPHIIEH C TTO3UIIMI HPABCTBEHHBIX M ITPABOBBIX
HOPM C y4ETOM OCO3HaHHMsI MOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
HNOHMMAaHHUs CYITHOCTH HAYYHOH KapTHHBI MUPA, TIPECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS NPHUPOJIBI, B3aUMOCBS3SX YeNIOBEKA C MPUPOJHON CPEoil, O PO XUMHH B IO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIMOHHBIX TEXHOJIOT U,

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHUE [IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHME TMOCIEACTBHA M HENPHUATHE BPEAHBIX MPUBBIYCK
(ymoTpeOneHust ankoroJyisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COONIOACHUS TpPaBUII
0€301acHOCTH TPU 0OpaLICHUH ¢ XUMHYECKUMU BEIIECTBAMU B OBITY U PEaIbHOW JKU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3ysbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIH BBIOOP WHIMBHAYATbHONH TPACKTOPUU MPOJOIDKCHHS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aallTUPOBATHCS B PO(ECCHOHAIBHON Cpee;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U IICHUXMUYECKOMY 370pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MTOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpbIe obOecrneynBaroT (HOpPMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHYECKUX MOHATHH (BBIIEISTh UX XapaKTepHble MPU3HAKU, YCTAHABINBATh
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIfil, ycTaHaBIMBATh MPUYMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIE U METaNpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHSEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/ay, C Y4YETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciieqoBare/bCKue 1eHCTBHA!



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIlMUd W TMPOBEICHUIO YUYECHUYCCKHX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIH30BaHUS WH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3a/Ja9l HECJIOKHBIMH CXEMaMH, JuarpaMMaMmH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBeEpPCaJbHbIE Y4eOHble JeCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIAThH NOJyYeHHbIE PE3YAbTaThl TO3HABATEIBHOM JEATEIILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHAIIHMSI COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPUEB 0 OLIEHKE KayecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubomee 3¢ eKTUBHBIE CITOCOOBI pelIeHHs y4eOHBIX U T03HABATENbHBIX 33a4, CAMOCTOSTEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBUE MOJYYCHHOTO Pe3yibTaTa 3asBICHHON 1€, YMEHHE UCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanbHOil pabodeil mporpaMMoil, BBIICTSIOT: OCBOCHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIPETALNH, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaIUX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOpOJHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MAacCOBast J0JII XUMUYECKOTO AJIEMEHTA
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XHMUUYECKas peaKIlus, Kiaccudukaus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aTOMHasi OpOWTal b, PagUyCc aToMa, XUMUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTMMCAHUH BEIECTB U UX MPEBPAICHUH;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAUIEKHOCTh BEIIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3nyarTh MOHATUS «rjaBHas monrpymnma (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsija sapa, oO0Ilee YHCIO JJIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
abdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MTPOTEKAHUSI XUMUYECKUX MPEBPALLIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUU;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAyYHbIE METO/IbI O3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOJTHEHHIO Ta00PATOPHBIX XMMHYECKUX OTBITOB T10 TMTOTYICHHIO U
coOupaHuio Ta3000pa3HBIX BEMECTB (BOAOpPOJa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMbBIC] OCHOBHBIX XMMHUYECKHX MOHATHUH: XUMUYECKUH B3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JIMCCOLMAIUs, pEeakUWd HMOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKasi CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPHHAUICKHOCTh BELIECTB K OMPEACIIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAITTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoarpynmna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJUUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa,
oO11ee 4MciI0 AIEKTPOHOB U pacHpeielieHUe UX IO 3JIEKTPOHHBIM CIOSIM), OOBSICHATh
oOmye 3aKOHOMEPHOCTH B U3MEHEHHMU CBOWCTB 3JE€MEHTOB M HUX COEJUHEHUI B
IIpezienax MajbIX EPUOJIOB U IVIABHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YMCIY U COCTaBYy YYacTBYIOIIMX B PEAKUUHU BELIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OTMMCAHUE TIPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBEPXKAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKHUX IPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoaTh TpaBWia TIIOJIB30BAaHUS XMUMHUYECKOW TIOCYAOH ¥ J1ab0opaTOpPHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUSI — HAOIIOICHHE, U3MEPEHNE, MOICTUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE IOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo0.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmnoreka [IOK
31 XAMIHECKHX JMeMHTOR /1. 1. ! https://m.edsc]i).ru/7f41837c
MenneneeBa. CtpoeHue
aToMa
XuMudecKasi CBSI3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro no pazgeny 15 Bubmrorexa LIOK
https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa OK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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

9 KJIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIUU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTaJJILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | e[
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 evertron VA pymu. Awor dochopu | 7 ;| BrGworeloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
el B , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka KonTpoibnbie | I[IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 01.09 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa ' https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeToax MO3HAHUS B 1 05.09 bubmmoreka [{OK
XUMHHN ' https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1
3 «IIpaBuiia paboTHI B 1ab0paTOpun 1 1 08.09 bubnuorexa [JOK
Y IPUEMBI 00OpalIeHns ¢ ' https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTOBAHUEM)
4 YucTele BEecTBa U CMECH. 1 12.09 bu6mmoreka [IOK
Cnoco0bl pa3eneHus cMecei ' https://m.edsoo.ru/ff0d26ca
5 ?E;KT;I:{CJ: ;({:I\I;Z(CS;)I: EEI:II\; rf mMepe 1 1 15.09 bubmmorexa LIOK
A . PHMED ' https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 A 1 19.09
TOMBL I MOJICKYIIE https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 99 09 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB h https://m.edsoo.ru/ff0d2be8
bu6 K
8 [IpocThie U CIIOKHBIC BEIIECTBA 1 26.09 h '[Ijtlpzl;ll(;:.eelzizcli).oru If0d2a6¢
bu6mmoreka [JOK
9 A - 1 29.09
TOMHO-MOJIEKYJISIPHOE YICHHUE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyra.

bubmuoreka [JOK

10 BaneHTHOCTh aTOMOB XHMHUYECKUX 03.10 https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTEIBHAS MOJICKYIISIpHAS 06.10 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO 10.10 bubmmoreka [{OK
JJIEMEHTA B COEIMHECHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. 13.10 bu6moreka [IOK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE 17 10 bu6moreka [IOK
SBJICHUS. XMMHUYECKas PeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS 20.10 bubmuorexa [JOK
XUMUYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 94.10 bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BerurcieHus: KoJIM4ecTBa, MacChl
17 BeIlleCTBA TI0 ypaBHeHH;nv; 27.10 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XHUMHYCCKUX PEaKIIUH
Knaccudukarus XMMHYSCKUX
18 peaxung (co:ﬂHHeHHﬂ 07.11 bubmorexa HOK
’ https://m.edsoo.ru/ff0d3f34
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)
M. B. JlomoHOCOB — y4EHBIH-
19 SHIUKJIONEIUCT. O6o6yltjlleH1/Ie u 10.11 bubmorexa HOK

CHCTeMaTHU3alus 3HaHUuH

https://m.edso0.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtposneHas padota Nel mo Teme

bubmuoreka [JOK

20 B 14.11
«BemecTBa u XuMH4eCKue https://m.edsoo.ru/ff0d4290
peaKIum»
B — .C
21 B(;):nya Kﬁffs I)omjg 3}15;;3? u 17.11 Bubmuotexa LIOK
Ayxa. poA ' https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
CDI/ISI/I‘-IGCKI/IG U XUMHUUYCCKHUC
29 CBOMCTBA KUCJIOPOJia (peaKkuu 2111 bubnuorexa [JOK
OKucJeHus, ropenue). [Tousitiue 06 ' https://m.edsoo.ru/ff0d4614
OKCHax
) C;16ooco:b; HOJ'Iy‘—IeHZIH KHCHeopOOHCa B i BuGmrorexa LOK
JI TOPHUHU U IIPOMBIIIJIICHHOCTU. .
paTop p https://m.edso0.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3 HexT XuMuIecKou
24 :ﬁiﬁi&ﬁiﬁo ABHEHMH 28.11 Bubnuorexa LIOK
p M ’ ' https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUIECCKHX
peaKIusx
35 | Sarpmmcne sonryne, anosat aro or1p | BubmioreraLIOK
P xS, ' https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
I1 3] 03
26 | donyemon s 0s1p | DBuGmoreraLIOK
i P . ' https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/a, U3yYCHUE €T0 CBOHCTBY»
97 Bonopon — anemMeHT u npocroe 08.12 bubnunoreka [JOK

BemecTBo. HaxoxxaeHue B npuponae

https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

dusznueckue 1 XUMHUYECKUE

5 bu6moreka LIOK
28 cBolicTBa Bojopoaa. [Ipumenenue 12.12 httos.//m.eds0o.ru/ff0d4Addo
BOJIOpOJA
bubmmoreka [{OK
29 [ToHsaTHE O KHCIIOTaX U COJISIX 15.12 httos.//m.eds0o.ru/ff0d50d2
30 Crioco0sI MmoJTydeHust BOJAOPOa B 19.12 bubnuorexa [JOK
71a00paTOpUH ' https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o teme
31 <<1PlonyquHe " I()206HpaHI/I€ 22.12 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €r0 CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH 26,12 bubnuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4ecTBa
33 BEIIlECTBA rasa 1o e€ro U3BECTHOMY 29.12 Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubmuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIEHUI https://m.edsoo.ru/ff0d5708
razoB
35 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [Tonsitue 06 bubmuoreka [JOK
HHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopUTeIIb.
37 Hacrimiennple 1 HeHACHIIIIEHHBIS bub6mmoreka [JOK

PacTBOPBLI. MaccoBas o
BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40



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

[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmuoreka [JOK

38 oTpeieIEHHOW MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtposnsHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopon. Bogoposa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydenune n XuMHYECKHE

41 CBoﬁ}SrBa KHUCJIOTHBIX, OCHOBHBIX 1 bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d664e

aM(bOTEepHBIX OKCHJIOB

4 OcHOBaHHUSI: COCTaB, bubnuorexa [JOK
KiIaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune n XuMHU4eCKre bubmuorexa [JOK
CBOICTBa OCHOBaHUIt https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tosnydenune n XuMHYECKHE bubmuoreka [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa

46 CHOCOéLII) l'II:)J'Iy‘I)eHI/I}I XI/IMI/I‘IZSKI,/IG bubmmorexa LIOK

N ’ https://m.edsoo.ru/00ad9474

CBOICTBa
[IpakTuueckas pabora Ne 6.

47 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK

3aaa4 110 TCMC «OCHOBHBIE KJIaCChI
HCOPraHN4CCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7c
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I'eHernueckas CBA3b MEXKIY

48 KJIaCCaMH HEOPraHUYIECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O06o01IeHre U CHCTeMAaTH3aIus bubnuoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
50 "OCHEBHHG KJ'II;CCI)I bubmuotexa LIOK
on https://m.edsoo.ru/00ad9ela
HEOPraHWUYECKHUX COCTMHCHHM
[TepBbie MOMBITKH KIacCHU(pUKAITTN
51 xmpmqecm/lx 3JIEMEHTOB. ?[omﬁne bubmuotexa LIOK
https://m.edsoo.ru/00ad9ffa
0 TPYIIaxX CXOTHBIX DIIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XMUMHUIECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubmuoreka [JOK
aTOMHBIX siiep. M30TombI https://m.edsoo.ru/00ada342
CTpoeHHEe AIEKTPOHHBIX 000JI0YeK
55 aT(f)MOB SJIeMeHTI())B [Tepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JICMEHTA TI0 €T0 IOJIOKECHHUIO B bubmuoreka [JOK
[epuonnyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
57 3nauenue [lepuoauyeckoro 3akoHa bubnuoreka [JOK

UL pa3BUTHUS HAYKU U IIPAKTUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€HBIN,
neaaror v rpaxkaaHuH

58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
59 Horthas ximireckas cosisb L https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHas 1 bubnuorexa [JOK
XUMUYECKasi CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas 1 bubnuorexa [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 (TeIIeHb OKHCIICHHS L https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO- 1 bubmuorexa [JOK
BOCCTaHOBHTEJIbHBIC PEAKIIHU https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.edsoo.ru/00adb076
55 | «Orpuome srom. Somemecnmn | 1 BrGmorexa LIOK
CBS3En https://m.edsoo.ru/00adb486
66 PeszepBubIit ypok. O6001IEHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepBuslit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoibnbie | I[IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 04.09 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. ' https://m.edsoo.ru/00adb59e
MenpneneeBa
3

2| cnoiters xuvmecrn snewerrron |1 o509 | Prdmoresa LOK

) ' https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPUOJIOB
Kn
3 Hecj1 CrC:I({b;iiiii: OfceT};KHaTypa 1 11.09 bubamorexa LOK
pra HHECTB. ' https://m.edsoo.ru/00adb7e2
BxoaHO1 KOHTPOJIb.
Bunnl xXuMHuueckoil CBSI3U U THIEI bu6mmoreka [IOK

4 N 1 12.09
KPUCTAUTHIECKUAX PEHIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 <<HOBTf)peHI/IC u yriyoiaeHue 1 1 18.09
3HaHWUI OCHOBHBIX Pa3/IeoB
Kypca 8 Kiacca»

K
peart P ' https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsiTHE O CKOPOCTH XUMUYECKOMN BuGmiorexa 1IOK
7 peakuuu. [IoHATHE O TOMOTE€HHBIX 1 25.09

U ICTCPOICHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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TlousiTe 0 XUMHUECKOM
paBHOBecuu. DaxkTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bubmmoreka [{OK

8 26.09
XUMHUYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
OKHCIUTENTHHO- bubnuorexa [JOK
9 02.10
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
T .
10 wcoouwnamm Cummsen s1p | DubmorerallOK
g [HATH. ' https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI
bu6moreka [IOK
11 4 i 09.10
OHHPIC YPABHCHIT pEakiiin https://m.eds00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 oc:oia:plﬁe]s C? ZT; 10.10 bubmuorexa [JOK
1} TaBJICHUI :
pedl . https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON
JTUCCOITUAITAN
XuUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 16.10 bu6mmoreka [JOK
AIIEKTPOJIUTHYECCKOM ' https://m.edsoo.ru/00add8b2
JTUCCOITUAITAN
bubnuoreka [JOK
14 I1 i 17.10
ORATHE O TIAPOIHSE CONCH https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTHU3aIus 93.10 bubmuoreka [JOK

3HaHUHI

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1.

bubmuoreka [JOK

16 P 24.10
((HCICHIE SRCIEPHMEHTATBHbIX https://m.edsoo.ru/00addbfa
3a/1au»
KonTtposnsHas padota Ne2 mo Teme
17 «QNEKTpOoJInTUYECKAs 07.11 bubnuorexa [JOK
arccomranus. XUMUIECKUe ' https://m.edsoo.ru/00addecO
peaKIuy B pacTBOPAX»
06
18 ranI:::HzipiI;i[p;feTil;ae 13.11 Bubmrorexa OK
. ' ' https://m.edsoo.ru/00addfe2
CBOWCTBaA Ha IIPUIMEpPE XJI0pa
X .C
19 KI/JII;IZ)OT]:Oii?p?qeciﬁ?iﬂoﬁcma 14.11 bubmmorexa LOK
’ ’ ' https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
20 Hepaj Tpgl: CKa: paf 2? Ngozv " 20.11 Bubnuorexa LIOK
teme «llonmydenue consgHo :
- . https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4eHHE €€ CBONCTBY
o BI;I‘II/IC;'IGHI/IH neo ypaliHZHI/IHM 1 BuGmorexa [OK
XUMHYECKUX PEaKLUi, eclid OJIUH .
PEATH, A https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE
99 OO6mras xapakTepucTuKa 97 11 bubnmuorexa [JOK
aneMeHTOB VIA-rpymist ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(pUKALIUN
cepbl. HaxoxieHue cepsol U e€ bubnunoreka [JOK
23 . 28.11
COEMHEHUI B IPHPO/IE. https://m.edso0.ru/00ade64a
XHUMHUYECKUE CBOWCTBA CEPBI
CepoBosiopo1, CTpOCHHE,
b K
24 ¢bu3nyeckre 1 XUMHUYECKUE 04.12 Homorexa LIO

CBOICTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

bubmuoreka [JOK
2 (bmfl CCIEHE 1 XHMIHECIHE 05.12 https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHUE
XHWMHUYECKUE PEAKLUH, JICIKALLNE
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a MmoJrydeHus: CepHOH 11.12 bubnmoreka [JOK
KUCJIOTBI. XMMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU CEPBI
97 Brruncnenne MmaccoBoi 101 12.12 bu6moreka [IOK
BBIXO/Ia TIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
aneMeHToB VA-rpynmsl. A30T,
28 pacrpocTpaHeHHE B IPUPOIE 18.12 Bubnuorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bU3UYECKUEe U XUMHUYECKUE
CBOICTBa
AMMUaK, ero pu3n4ecKue u
29 XI/IMI/I‘IGC,KI/IG c(bl;oﬁCTBa 19.12 Bubnuorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYCHUE U IPUMEHEHUE
[Ipaktrueckas padota Ne 3 o
30 TepMe «Honyqelfne aMMHaKa 25.12 bubmmorexa LIOK
. ’ https://m.edso0.ru/00adf180
W3YYEHHUE ero CBOMCTBY»
31 A3oTHas KucioTa, eé pusndecKkue 26.12 bubnunoreka [JOK
U XUMHUYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U
32 COJIe aMMOHUS B KQ4ECTBE bubnmuoreka [JOK

MUHEPAIbHBIX YI0OpeHH.
XUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adf518
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OKPYKarOLIEH CpeJIbl
COEIMHEHUSIMH a30Ta

docdop. Okenn pocdopa (V) u
dbocdopHas kucnora, GU3NICCKHUE

bubmmoreka [{OK

33 M XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Ucnonb3oBanue pocdaTtos B
34 Ka4yeCTBE MUHEPAIBHBIX bubnnorexa [JOK
ymoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
Vruepon, pacpocTpaHeHHE B
35 HpI/IpI(:lI: gmnr;ecxl;e " Bubnuorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Okcuppl yriaeponaa, ux
W3UYECKUE U XUMHUCCKHUE
36 ?BoﬁCTBa. DKOJIOTHYeCKHUe bubamorexa LOK
https://m.edsoo.ru/00adfebe
MpoOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yriepona (1V)
37 VYroapHasg KUCIIoTa U €€ CoIu Bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas pabota Ne 4 o
38 teMe "llonydeHue yriekucioro bubnuoreka [IOK
raza. KauectBeHnnas peaxius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIE MOHATHUS 00 BuGmiorexa LIOK
39 OpraHMYECKHUX BEUIECTBAX KaK O

COCAMHCHUAX yIiiepoa

https://m.edsoo.ru/00ae054e
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bubmuoreka [JOK

40 Kpewinii 11 ero coenueis https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o reme «Bakneimme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COCTUHCHUS
KonTponbras padorta Ne3 o Teme
42 «Ba)KII){eI?HHHe erMeTaJIJ'IBI 1 UX Bubmuotexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUSDY
OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJuIoB. MeTajinueckas CBs3b bubmuorexa [JOK
43
M MeTaJlITHYeCKast https://m.edsoo.ru/00ae103e
KpPUCTAJIUIMYECKAs PEIIETKA.
dusnvecKkue CBONCTBA METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUICCKUN PSIJT Bubnuorexa LIOK
. https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6mme crnocoObl MOTyYCHUS
meTaioB. CiuiaBel. Berunciaenms
45 110 YpaBHEHUSIM XUMHYECKHUX Bubmuorexa LIOK
. https://m.edsoo.ru/00ael1156
peaKkIuii, eClii OJMH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [lenouHbIe METAILITBI bubmorexa LIOK

https://m.edsoo.ru/00ael14b2
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Oxcupl ¥ THIPOKCUIBI HATPUSL U

bubmuoreka [JOK

48 KaJIust https://m.edsoo.ru/00ae14b2
49 [[{esr0uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMH U MarHUi https://m.edsoo.ru/00ae15e8
50 Baxkneiine coelMHEHUS bubmmoreka [{OK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 O6O6HUICHI/IG 1 CHCTeMaTH3aIns
3HAHUHN
59 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
53| one "ksammon somen e o bGmnotexa LIOK
e¢ yerpanemms” https://m.edsoo.ru/00aelae8
. Bbubanorexa IHIOK
>4 ATIOMHHHH https://m.edsg).ru/Oan1c64
55 AmMdoTepHbIe CBOWCTBA OKCHIIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
% Keneso https://m.eds;f).ru/Oan1d86
57 OKcupl, THAPOKCUIBI M COJIU bu6mmoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O606H}eHPIe A CUCTEMAaTU3ALIU
3HAHUM
[IpakTuueckas paborta Ne 7.
59 Pemrenne skcniepuMeEHTAIBHBIX bubnuorexa [IOK

3a11a4 110 TeMe «Baxueimune
METaJUIBI U UX COEIUHEHUS

https://m.edsoo.ru/00ae3de8
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BrrunciieHus o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH, €CIIU OJUH

60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COJICPXKHUT IpUMeCH. Boraucienus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJIU BBIX0J1a TIPOAYKTA
peakiuu

61 O06o01enre U cucTeMaTu3arus 1
3HAHUH
KonTponsnas pabora Ne4 no teme

62 «BakHeWIe MeTayTbl B HX 1
COCTMHEHUSD)

63 BemectBa u matepuainsl B 1 bubnuoreka [IOK
[IOBCEIHEBHOM )XU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHNE bubmuorexa [JOK

64 . 1
OKPY KAroIel Cpe/ibl https://m.edsoo.ru/00ae4270

65 Posib xuMuu B perieHun 1 bubmuorexa [JOK
9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270

66 PeseprubIit ypok. O6001eHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ae0d0a

67 PesepBubIit ypok. O6001IeHNE 1 1 bubnmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBHsiit ypok. O600mIeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kimacce/ ['abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3narenbctBo «IIpocBemnieHuey

tabnuupel: [lepuoanueckas cucrema xumuueckux anemeHToB /1. 1. MenneneeBa, Tabnuna

PacCTBOPUMOCTH, BJICKTPOXI/IMI/I‘-ICCKI/Iﬁ pAa HAIIPAKCHUA METAJIJIOB

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bblii-ypoBeHb. - Peanuzarms-
tpeboBanuii-OI OC-ocHOBHOT0-00111€T0-00pa3oBanms.-MeTo IuIecKoe-ocooune-1is-

yautens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Peanuzarms qaHHOM MporpaMMBbl €CTECTBEHHO- HAYYHOW HANPABJICHHOCTH IIPEIyCMaTPUBAET
HCIIOJIb30BaHUE 000pyI0BaHusI, cpeACcTB oOydenus u Bocnutanus Llentpa «Touku Poctay. [Ipu
MIPOBEACHUH JTA0OPATOPHBIX U MPAKTHIECKUX padOT Oy/IeT UCIIOIb30BaThCs 000pyI0BaHUE
Touxu Pocra.

Ypox (PDII) https://resh.edu.ru

VYpok (Hemopran) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
I[MpesenTanus (Mudpoypok) https://infourok.ru
bubnurotexa IIOK https://m.edsoo.ru

[Mpesenrarus (3uanno) https://znanio.ru

Pemry OI'D: https://ege.sdamgia.ru/



https://ege.sdamgia.ru/







