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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHON IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUSA M C YYETOM KOHIICTIIIMU MPENOIaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @eneparuu.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYJAIONIUXCS CPEACTBAMHU Y4EOHOTO MpEeaMeTa, YCTaHaBIMBACT
00s3aTeNnbHOE NPEIMETHOE COJepKaHUe, MPeIyCMaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM B TeMaM IMPOrpaMMEbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICPIKaHUs, PEKOMEH/TyeMYIO TI0CIIeIOBATEIbHOCTh U3yUCHHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha ypPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MpeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITFHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMUH CIY)KHT OCHOBOW TSI (JOPMUPOBAHHS MHUPOBO33PEHUS 00YJaAIOIIETOCS, €T
MIPECTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJICTaBJICHUS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOH,
SHEPTETUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3aliyi BO3MOXKHOCTEN JJIsi CaMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011ei 1 QyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM >KU3HHU, TaK U B
npodeccuoHabHOM 1eATEIbHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIs1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYUYHOU! ITPaMOTHOCTH 00yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJAJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuarouxcs.

JlaHHble HampaBlieHUs B OOYy4eHHWU XMMHUHU O0ECHeuuBaroTCs crenu(puKoil comepikaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISETCS MeJaroruuecky aJanTupOBaHHBIM OTpaXKeHHEM 0a30BOM
HayKd XUMUH Ha OTIPeICTIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHUsl NMPOrpaMMbl M0 XUMHHM CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 MPUHLUIY IOCJIEIOBATEILHOIO pPa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3yyeHrr XUMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpey TaKue 1eiu, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUX HPUOOPETEHUIO0 OOYYAIOIIMMHUCS OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yYMEHUH OOBSICHATD U OLIEHUBATh SBJICHUS OKPYKAIOIIET0 MUPA, UCII0JIb3YsI 3HAHUS U OTIBIT,
MOJIydeHHBIE MPU W3YYECHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHHe y 00yJaIOUINXCS T'YMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUs IEHHO CTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



—pa3BUTHE MOTUBALIUU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYEIOBEYCCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperaTHoe COCTosiHUE BeriecTB. [lonsTre o MeTogax
no3HaHus B Xumuu. Yucteie BemecTBa 1 cMecH. CriocoObl pa3ielieHus: CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas popmyrna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSAMHEHHH.

KonnuectBo Bemecta. Mousib. MossipHast Mmacca. B3auMOCBsI3b KOJTMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €JMHUII BellecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKEHUs, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHNYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUeCKuX (TUTaBJICHUE BOCKA, TasTHUE JIbA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) sSIBJICHUH, HAOIIOICHUE 1
OTHCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3ioxeHue caxapa, B3auMoIeHCTBUE
CEPHOM KHUCJIOTHI C XJOpuaoMm Oapusi, pazioxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICICTBHUE keme3a ¢ pacTBopoM coiu Menu (II), mzydenne cnocoOoB pazaeneHus cMeceit:
C TMOMOIIBI0 MarHuTta, (QUIbTPOBAaHHE, BbIMAPUBAHUE, AUCTHULALMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM CONM, HAOJIIOACHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEKYI
(IIapocTepIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucnopona B mpupozae. O30H — auioTpomnHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u pocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. Kuciotel u comnu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B mpHUpoJe. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kuciot. @U3NUYECKUe U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

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

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB M OIHMCAHWE WX CBOMCTB, MOJY4YeHHE, COOMpaHWe, paclo3HaBaHUE U
M3y4eHue CBOWCTB BOJOpojAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCIIEJIOBAaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C PA3IUYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEeN0OBaHHe OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METaJUIAMH, PEAKITUH
HEWTpalIN3aluy, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO METalla IPyruM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

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

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

Ilepuomnueckuit 3akoH. llepuomnueckass cucrteMa Xxumuudeckux osiaemeHtoB 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 FJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTa MO €ro nosiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



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

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCJICHUS U BOCCTaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEHUE, PEAKIIUU PA3NIOKCHHS, COCTUHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
4yepe3 UCTOIB30BaHNE KaK O0IIMX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK ¥ IOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTJACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO--HAyYHBIC TOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJI, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MUHEpabl, TOPHBIE TOPOABI, TIOJE3HBIC
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XHMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs 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 THUIA KPUCTAUTMYECKON PEIIETKU U BUIA XUMHYECKOU CBSI3H.

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

Knaccudukanus XMMHUYECKUX peakuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO YyYacTHIO KaTainu3aTopa). OK30- H
SHIAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBecHH. PaKTOPBI, BIUAIONIME HA CKOPOCTh XUMUYECKOM
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlieHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHIEM METO/1a DJIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHS MPOTEKAHUS peaKkiHii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIlecca IUCCOLUALUU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHHE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, WILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiass xapakTepucTHKa TajloreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopond. ComsHas KHCIOTa, XHUMHUYECKHE CBOWCTBA, IOJIyUYCHHUE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U UX HaXO0XICHHE B IIPUPOJIE.

O6mrast xapaktepuctuka sneMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKue CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE U XMMHUYECKUE CBOMCTBA
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u e€
COCIMHEHUH B Npupoze. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COCAUHEHUSAMU CEPBI
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHUCIeHHs. A30T, pacupoCTpaHEHHWE B Mpupoie, (U3UUECKue u
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XUMHUYeCKOe 3arpsi3HEHHE OKpYXKarolled Cpeabl COSMHEHUSIMH a30Ta (KUCIOTHbIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. Vcmosip3oBanue ¢ochaToB B KayecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 53JeMeHTOB [VA-rpynnbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMU4eckrue cBoiictBa. Ayncopouuns. KpyroBopoT yriepoaa B mpHupo/e.
Oxkcunpl yriaepoja, ux GU3NUYEeCKHe ¥ XMMHUYECKHE CBOMCTBA, JACHCTBHE HA KUBBIE OPTraHU3MBI,
MOJIy4eHUE W NMPUMEHEHHE. DKOJIOTUICCKUE TIPOOJIEMBbI, CBsI3aHHBIC ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a TII00aTbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIN 3¢ ¢dekT. YrompHas KUCIOTa U €€
colii, UX (pU3MYEeCKHe W XUMHUYECKHE CBOWMCTBA, IMOJydeHHUE W TpHMEcHEHHe. KadecTBeHHAs
peakius Ha KapOoHAT-HUOHKL. Vcnonib30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIILICHHOCTH
U CEJIbCKOM XO35HCTBE.

[TepBoHauanbpHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIUHECHHSIX YTJepoja
(MeTaH, 9TaH, STUIEH, alleTHUJICH, dTAHOJI, TTIUIEPUH, YKCYCHAs KuciaoTa). [IpupoHpie HCTOUHUKN
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U TIPOMBINUICHHOCTU. [IOHSATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpaxX, OeiKax,
VIJIeBOJIaX — W WX POJU B KU3HHM YEJIOBEKa. MarepuaabHOE €IUHCTBO OPraHUYeCKHX U
HEOPraHUYECKUX COCTMHCHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajOreHOB UM MX COEAUHEHMH (BO3MOKHO
UCII0JIb30BAHME BHUIECOMATEPHANIOB), O3HAKOMIIEHHE C 00pas3liaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, U3YYCHUE XMMHUYECKUX CBOWCTB Pa30aBICHHOW CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEbI0 (BO3MOYXKHO HCIIOJIb30BAHHE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIA€M U yCTPOKWCTBOM MIPOTUBOTa3a, MOTy4YeHre, CoOOUpaHue, paclio3HaBaHUE U U3y4EHUE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
W3yYEHUE TMPU3HAKOB HUX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHMEH CHIMKATHOM
MIPOMBILIJIEHHOCTH, PEIICHHE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHel e HeMeTalIbl U UX
COCTMHEHUS».

MeTaJuibl M X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX HIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX MOJIOKEHUS
B llepumoanyeckoin cucremMe xumuueckux snemMeHtoB . M. MeHnneneeBa U CTpoeHUsT aTOMOB.



Crpoenue meramioB. MerauiMueckas CBA3b M METAUNIMUECKas KpPUCTAJUIMYECKas pemérka.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HX
MIPUMECHCHHE B OBITY U TIPOMBIIIIJICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUs U Kanus. [[pumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®uU3NYECKe U XUMUYECKUE CBOMCTBA MAarHus W Kaiblus. BaxHellnme COCIMHEHUS KalbLUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
amrOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuapl, runpokcuasl u conu xene3a (II) m xemesa (III), mx cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA Kajublusi W HATpusi C BOAOM (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblys, aIFOMUHUS, [IMHKa, kene3a (II) u sxenesa
(I11), memu (I1), HaGmroIeHUE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATpPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHMS U THIPOKCUIA IMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

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.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemmnnie ceasu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



@dwusuka: Marepus, aroM, O3JEKTPOH, INPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIIBI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs pEIIETKA, CIUIABbl, (PU3MUECKUE BETMUMHBI, €INHUIIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

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

l'eorpadus: armocdepa, rtuapochepa, MuHEpandbl, TOPHBIE MOPOMABI, IOJIC3HBIE
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.



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

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMEI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIMTATEIILHOH JCSITEITLHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHSATHIMA B OOIIECTBE MPaBWJIAMA U HOPMaMH IOBEACHUS U
CIIOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATTU3AINN 00yJIarOIIIXCS.

JIn4HOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OPHMEHTAlUA U PACHIUPEHHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY
HacJeAWio, MOHMMAHUS 3HAYCHUS XUMUYECKOW HAyKd B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CrIOCOOHOCTH BJIAJETh JTIOCTOBEPHOW WMH(OpMAaIMerd 0 MepeloBhIX JOCTHKEHHIX U OTKPBITHUSX
MHUPOBOW M OTEYECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOICTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TpaBWiaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B 0OII[ECTBEHHO MOJIE3HOH,
y4eOHO-HUCCIEA0BATEIbCKOM, TBOPYECKOM M JPYTMX BHIAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HO COBMECTHOM ACSITEIIBHOCTHU MPH BHITIOJIHCHUH YICOHBIX, TTO3HABATEIBHBIX 3a7a4,
BBITIOJTHEHUH XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B TPOIIECCEe ITOH ydeOHOH AESITEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHUE U TTOCTYIKH CBOUX TOBAPHUILIEH C MO3UIIUHA HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHUS MOCJIEICTBUIA MOCTYIKOB;

3)IeHHOCTH HAYYHOTI'O MO3HAHMS

MHUPOBO33PEHUYECKHUE  TMPEJCTABICHUS O  BEIIECTBE M  XMMHUYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIOIIME OCHOBY JUIs
MMOHUMAaHHMSI CYIIIHOCTH HAyYHOUN KapTHUHBI MUPA, MPEACTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIbI, B3AUMOCBSI3SX YEJIOBEKA C MPUPOJAHON CPellor, O POJIM XUMHUH B MTO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

[103HABATEJIbHbIE MOTHBBI, HAIlpaBJICHHbIE HA IOJYYEHUE HOBBIX 3HAHUW M0 XHMUH,
HEOOXOaUMBIC JUIsI OOBSICHEHHUS HAOMIOJAaeMbIX IIPOIIECCOB W SBJICHUH, ITO3HABATEIBHOM,
MH(OPMALMOHHON U YUTATENIbCKON KYIbTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSATEIBHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATYpOH, NOCTYIMHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

HMHTEpeC K OOYUYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, TIPOEKTHOM W HCCIEA0BATEIBCKON JESITENBHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHUE [IEHHOCTH U3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KWU3HU, OCO3HAHUE TMOCIEACTBUI M HENPUSTHE BPEIHBIX TMPUBBIUEK
(ynoTpeOnieHuss anKoroiis, HApPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHUS TMPaBUII
0€30MacHOCTH NP O0OpaIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;



5)Tpya10BOro BOCIMTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4EHUIO Mpodeccuii u Tpyaa pa3IudHOro poja, YBaKeHHE K
TPYLY U pe3yibTaTaM TPyIO0BOM IEATEIbHOCTH, B TOM YKCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, yCHEemHOW MpodecCHOHATBPHON MEATENbHOCTH U Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6)3K0J10rH4eCKOro BOCIIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CyIIECTBOBaHMS, MOHMMAHUE IIEHHOCTH 3J0POBOro U 0e30macHoro odpasa *U3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAaK)KE€ B CUTYalMAX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00AJTLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM M MyTed MX pelleHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B COCTaBeC MeTaHpeJIMeTHI)IX peByJ'IBTaTOB BBIACIIAOT 3HAYUMBIC HJIA (bOpMI/IpOBaHI/Iﬂ
MHPOBO33PCHHsI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, TMPHUHIIMI, TUTIOTE3a, (aKT, CUCTEMa,
MPOIIECC, IKCIEPUMEHT U JIPYToe€.), KOTOPhIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUCOHBIX
peAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[IETTOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpCAJbHbIE ydeOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpbIE 00ecrneuynBaroT (pOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO YIEOHOU NEATEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHS HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS] TMPU OCBOCHHM 3HAHUM:
PACKpBIBATh CMBICII XUMHUYECKUX TOHATUH (BBIJIEISATH UX XapaKTEPHBIC IPU3HAKH, YCTAHABIMBATh
B3aMMOCBSI3b C JIPYTUMH TOHSTHSMH), HCIIOJIB30BATh IMOHATHS JJIs1 OOBSICHEHHS OTAEIbHBIX
(haKkTOB U ABJICHUH, BBIOWpPATh OCHOBAHUS M KPUTEPUH JIJIS KIIaCCU(UKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CICICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAyKTUBHBIC, [0 AHAJOTHH),
JIeJIaTh BBIBOJIBI M 3aKJIFOUCHUS

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUH 3HAK (CHMBOJ DIIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKIUid, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMBbIX MIPOLECCAX U SABJICHUSIX.

basoBble ncciaenoBareibCKHe 1eiCTBHS.



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBHI i ()OPMUPOBAHUS THUIIOTE3BI IO TMPOBEPKE TMPABHILHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3yibTar, (GopMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pe3yJbTaTaM HPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTaBICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyJHO-TIOMYJISIPHAS 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 JTAHHBIX, HCOOXOMMBIX JUIS BBITIOJTHEHUS YICOHBIX U TTO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (GOpMYy MpeACTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
NESITeILHOCTH HH(POPMAIIWIO O BIIMSHUN MTPOMBIILICHHOCTH, CEITLCKOTO X03SMCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIHUPOBATH CBOU MPENTIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITa, JIAOOpaTOPHOW pabOTHl MO HCCIEJOBAaHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMs MO3UIUN (0OCYXIeHHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENENTh IeNd AesITeIbHOCTH, IIAaHUPOBATh, OCYIECTBIISATH,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOomee 3 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPENIOKEHHBIHN alTOPUTM JEHCTBH MPHU BHITIOTHEHUHN 3a/1aHUN
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.



NPEJIMETHBIE PE3YJBTATBI
B cocraBe mnpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0S3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOy4aromMMHUCsT Hay4YHble 3HAHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
NpeaMEeTHON 0o0macTi «XUMUS», BHIBI JEATEIBHOCTH MO TOJIYYEHHUIO HOBOTO 3HAHHSA, €rO
WHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX M HOBBIX CUTYAIIHSX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX HOHSITHUH: aTOM, MOJEKYJa, XUMHYECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJO0XHOE BELIECTBO, CMeCh (OJHOpPOJHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAas aTOMHas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs XUMUYECKOTO 3JI€MEHTa
B COEIMHEHHHM, MOJSPHBIA O00BEM, OKCUA, KUCIOTa, OCHOBAHUE, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKas peakius, Kiaccuuxarus
peakiuii: peakliuu COeAMHEHUS, peakluu pa3IokKeHHs], PEaKIIMK 3aMEIIeHUs], peakLuu
oOMeHa, 9K30- U SHIOTEPMHUECKUE PeaKlnH, TeIUIOBO ApdeKT peakiuu, 1Ipo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHasi OpOWTa b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHIIEHTPAlMsl) B PaCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M TNPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHUI;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTaBJE€HUS (OpMya BELIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

ONpeNeNiTh BAJEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJacCy COEIUHEHHH 1o (QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M MOHHAs) B HEOPraHUYECKUX COETMHEHHUSAX;

packpeiBath cMmblca [lepuoandeckoro 3akona JI. Y. MenzaeneeBa: 1eMOHCTpHUpPOBATh
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
noyioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHAa ABOTaipo;
ONMCBIBATE M XapakTepu3oBaTh TabiauuHyro ¢opmy llepuonuueckoil cucTemsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpynma)», Manble U OoiblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHusl, KoTopele UMeroTcs B Tabauue «llepuoauueckas cucreMa XMMHUYECKHX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEpPUCTHKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XMMHUECKHE 3JIE€MEHThI, HEOPraHMUECKUe BEIECTBA, XUMUYECKHE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINIA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;



BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTA Mo (popmylie COeTUHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

MIPUMEHSATh OCHOBHBIC OTIEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IICHUE, CUCTEMATH3AIUIO, KIacCU(DUKAIMIO, BBISBICHHE MPUYUHHO-
-CJI€/ICTBEHHBIX CBS3€H — IJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHU,
€CTECTBEHHO-HAyYHBIC METO/IbI MIO3HAHUS — HAOIIOJICHUE, U3MEPEHNE, MOJICTTUPOBAHHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

cleloBaTh MpaBWJIaM TIOJIb30BAHUS XUMHYECKOM TMOCynod U J1abopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BHIMOJTHEHHUIO 1a00PATOPHBIX XUMHUYECKUX OTBITOB IO MOJTYYEHUIO U
coOMpaHni0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJAa W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
pacTBOPOB C OMPENECIEHHON MAacCCOBOU J10JI€H paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeaeiabHO AOIMycTUMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPENIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUA XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢GopMynam, BUJ XUMUYECKOHW CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckas) B HEOPraHUYECKUX COCAMHEHUAX, 3apsij]] MOHA [0 XHUMUYECKOU
dbopmyre, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEMIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoandeckoro 3akona [[. 1. MenneneeBa U J€MOHCTPUPOBATH
€ro NOHMMAaHME: OTMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [lepuoanyeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas mnoarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpymma)», Mmanble W OosbLIME EPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJMUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sipa,
oO11ee YMCiI0 AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD



oOmue 3aKOHOMEPHOCTH B HM3MECHEHHHM CBOMCTB JJIEMEHTOB M HMX COCJUHCHHHA B
npeenax MaJbIX MEPHUOIOB U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;
KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (M0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY
3pPexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (ONMHCHIBATH) OOmMEe H crenu(uiIeckue XWMUYECKHEe CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
MOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKINH,
MOJTBEPXKAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYSCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMyIe CoeTMHEeHMsI, MaCCOBYIO JIOJIIO BEIIECTBa B
pacTBope, MPOBOANTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEaKITiH;

coONMOaTh TpaBHWJA IIOJI30BAHMS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
o0opynoBaHHEeM, a Takke MpaBuia oOpallleHus C BelleCTBaMU B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIMOJHEHHUIO Ta00PAaTOPHBIX XMMHUYECKUX OMBITOB IO MOTYYEHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKINH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuyecTBO YacoB
Ne HaumeHoBaHuUe pa3esioB U K JieKkTpoHHbIE (IHPPOBHIE)
OHTPOJILHBIE IMpakTuyeckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. IleppoHayasibHble XUMHYECKHE TOHATHS
XuMusg — BaxkHas 00JacTh

11 €CTECTBO3HAHUS u 5 5 bubnuotexa [JOK

' MPaKTHYECKOM JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa W XuMHUYECKHE 15 1 bubnuoreka [JOK

' peaxiuu https://m.edso0.ru/7f41837c

Hroro mo pazgeny 20

Pa3znesn 2. BaxHelinue npeacTaBuTe/ M HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopos. TTonstue 6 bubimoreka [LIOK

' 00 okcnaax https://m.edsoo0.ru/7f41837c
29 Bonopon. [Tonsitue 0 8 1 bubimorexa [LIOK

' KHUCJI0TaX U COJIAX https://m.edso0.ru/7f41837c¢
23 Bopa. PactBopel. Ilonsarue 5 1 1 bubimorexa [LIOK

' 00 OCHOBaHUSAX https://m.edso0.ru/7f41837c
24 OCHOBHEBIE KJ1aCChl HE 11 1 1 bubauorexa [IOK

' OpraHU4eCcKUX COeIUHEHUI https://m.edso0.ru/7f41837c

HUroro mo pazmeny 30

Pasznen 3. Ilepmonmueckuii 3axon u Ilepmonmueckasi cucrema xumu4deckux 3jieMeHToB JI. . MenaeneeBa. CTtpoeHne aTomoB.

Xumn4ieckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaKumn



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

[lepuonnueckuii 3aKOH H
IIepuonnueckas cucrema

3.1 XUMHUYECKUX DJIEMEHTOB [ 8 Bubmotexa LIOK
i https://m.edsoo0.ru/7f41837c
N. Mennene-eBa. CrpoeHue
aToMa
XnMudeckas CBSI3b.

32 OKHCIUTENTHHO- 10 bubnuorexa [JOK
BOCCTaHOBHUTEJLHEIE https://m.edsoo.ru/7f41837c
peaxiu

bu6moreka [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3geioB M TeM K (ungporsie)
OHTPOJIbHbIE IMpakTHyeckue
n/l | mporpamMMbl Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYeCKHe peaKkIMH
[MoBTopeHne wu  yriuyOJeHUEe 3HAHH bubnnorexa [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XHMUYECKUX 5 bubmorexa IIOK
' peaKIuii https://m.edsoo0.ru/7f41a636
DIEKTPOTUTHICCKAS JIACCOIIAALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMHYECKHE PEaKIuu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 18
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
21 OO6mas XapakTEPUCTUKA XUMHYECKUX 4 1 bubmorexa IIOK
' anemeHToB VIIA-rpynmel. "amoreHst https://m.edsoo.ru/7f41a636
- Oomas xapélliepncmxa é(I/IMI/I‘IeCKI/I).(. , Bu6nnorexa LIOK
' DICMCHTOB “TPYHIEL - Lepa Hoce https://m.edsoo.ru/7f41a636
COCJTMHCHUS
)3 OOmas Xa\]/)X(TepI/ICTHKaA XUMHUYECKUX , . Bu6anorexa LIOK
' SICMEHTOB VA-TPyNIIbl. A3OT, Goc(op u https://m.edsoo.ru/7f41a636
WX COCTMHCHUS
” OOmas xapla\ljzepncmlca )S(II/IMI/I‘ICCKI/IX . . , Bu6morexa [IOK
' DTEMEHTOD TTPYIIBL - JIIEpOA A https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTMHEHHS
HUroro mo pazmueny 27

Pa3n

ea 3.MeTajLibl M HX COCAMHCHUSA



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

31 5 . 4 bubnuorexa [JOK
' Obuue CBOHCTBA MeTANIOB https://m.edsoo.ru/7f41a636
3.9 . 16 bubmumoreka [IOK
. Bakueiime MeTajuIbl U UX COCANHCHUA httDS://m.EdSOO.rU/7f413636
Hroro mo pasueny 20
Pasznen 4. Xumus u okpyskaouias cpeaa
a1 Bemectea w  marepuansl B JKH3HHU 3 bubmoreka [IOK
' YesoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
OBUIEE  KOJIMYECTBO YACOB IIO 68
I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kou-Bo
Ne DJIeKTpOHHbIe HH(poBbIe JlonoHUTEIbHASA
Tema ypoka 1acos
n/n o0pa3oBaTe/ibHbIE pecypcChl uHpopManus
Bceero
1 [Ipenmer xumun. Posbp XuUmMuUKM B KU3HU 1 bubmorexa IIOK §1-2
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
[Ipaktnueckas pabora Ne 1 «lIpaBuna
9 paGoTel B ;abOpaTOpPHMH M TIPHEMBI 1 bub6mmorexa IIOK
oOpareHus c 71a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBAHUEM
3 Upcrtele BemecTBA U cMecn. CrocoOsl 1 br6mmorexa IIOK §4
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
. HpaKTE/I‘IeCKaﬂ pabora No 2 «PaS,HeJ'IeHI/IS . BuGnnorexa [IOK
cMmeceil (Ha mpuMepe OYHMCTKH MOBapEeHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
5 du3nyeckue W XUMUYECKUE  SBJICHUA. 1 bubsimoreka [IOK 86
XuMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
6 1 7
ATOMBI 1 MOJICKYJIEI https://m.edsoo.ru/ff0d2a6c :
bubmoreka [JOK
7 1 8-9
Hpocrsie u croxHeIe BeiecTsa https://m.edsoo.ru/ff0d2a6c¢ S
g XuUMUYEeCKue 9neMeHT3L1. OTtHOocuTenbHas . BuGnorexa [TOK §10-12
aToMHasi  Macca. HaKH (cUMBOJIBI) https://m.edsoo.ru/ffod2bes
XMUMHUYECKUX DJIEMEHTOB
3aKOH TIOCTOSHCTBA COCTaBa  BEIIECTB. BuGmnorexa [TOK
9 Xumudeckass  (opmyna.  OTHOCHTENbHAs 1 813-14

MOJICKYJIsIpHasg Macca

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae

MaccoBas [0 XHUMHYECKOrO >JIEMCHTa B

bubnuoreka [IOK

1 1
0 COC/IMHCHUU https://m.edsoo.ru/ff0d350c 845
11 B bubmunorexka IIOK §16
AJICHTHOCTh XUMHUYECKHX DJIEMCHTOB https://m.edsoo.ru/ff0d323c
bubmunoreka IIOK
12 17
Cocrasnenue GopmyIt 10 BAJICHTHOCTH https://m.eds00.ru/ffod3al6 8
bubmnoreka [JOK
13 - 18
AATOMHO-MOIEKYIAPHO yieHHE https://m.edsoo.ru/ff0d2d50 :
14 3aKOH  COXpDaHEHHsl  Macchl  BELIECTB. Bubmorexa LHOK §19-20
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
5 Knaccupukanuss  XuUMUYECKHUX  peaxkiuit BuGnnorexa [IOK 621
(coenuHeHMs, PA3JIOXKEHHS, 3aMEIICHMUS, https://m.edsoo.ru/f0d3f34
oOmeHa)
16 M. B. HOMOHOCOg ; 6— YUEHBIN- BuGnnorexa [IOK
DHIMIIIOTICICT. o oooterre 1 https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUI
17 KonTposbnas paGora Nel mno Teme bubnnoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKIHID https://m.edsoo.ru/ff0d4290
18 KonunuectBo BemiectBa. Momabs. MosnsgpHas bubmorexa IIOK §36
Mmacca https://m.edsoo.ru/ff0d5230
Brrunciaenus kojmdecTBa, MacChl BEIIECTBA bubmorexa IIOK
19 - 837
[0 YPaBHEHUSAM XUMHYECKUX PEaKIHii https://m.edsoo.ru/ff0d5708
Kucmopoa. CriocoObl MoIydeHHsT KACIOPOaa bubmoteka LIOK
20 822
B 1a00paTOPHUHU M MPOMBIILIEHHOCTH. https://m.edsoo.ru/ff0d497a
®dusznyeckue M XMMHYECKHE CBOWCTBa
21 KHCIIOpo/a (peakUuu OKHUCIIEHHs, TOPEHHE). bubnuorexa LHOK §23-24

[Tonstne 00  oxcumax.  IlpumeHenue
KHUCJI0pOJIa

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614

Bo3nyx — cmech raszos. CocraB BO3ZyXa.

bubnuoreka [IOK

22 KHcmopos — 3IE€MEHT M NPOCTOE BELIECTBO. httos.//m.edsoo.ru/ff0d448e 826-27
O30H —— :
TerutoBo#t >PPEKT XUMHYECKOH peakIuw, BuGmorexa [IOK
23 [OHATHE O TEPMOXUMHYECKOM YPABHEHWH, _
5K30- 1 SHIOTEPMUYCCKUX PEAKIIAX https://m.edsoo.ru/ff0d4790
TomnuBo  (HepTh, yroap U  MeETaH). Bubmorexa LIOK
24 3arps3HEeHHE ~ BO3AyXa, CHOCOOBI  €ro .
e — https://m.edsoo.ru/ff0d4c4a
[Ipaktuueckass pabora Ne 3 mo Teme Bubmorexa LIOK
25 «[lonydenne w coOupaHWe KHCIOPOJA, .
J3yUCHHE €ro CBOHCTEY https://m.edsoo.ru/ff0d4ae2
26 BoJ0pos — dIEMEHT M MPOCTOE BEIIECTBO. bub6mmorexa IIOK §28
Haxoxenue B mpupoe https://m.edsoo.ru/ff0d4dd0
97 dusnueckue ¥ XMMHYECKHE  CBOMCTBA Bub6nmnorexa IIOK §29
Bojiopoaa. [IpuMeHenue o moBopoia https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
28 IToHATHE O KUCIIOTaX U COJISAX httos://m.edsoo.ru/ffod50d2
[Ipaktuueckass pabora Ne 4 mo Teme BuGanorexa LIOK
29 «ITonmyyeHne ¥  coOMpaHue  BOJIOPOJA, https://m.edsoo.ru/f0dAf42
HU3yYECHHUE €r0 CBONCTBY — :
bubnuotexa [JOK
30 MousipHbiii 00BEM ra3oB. 3akoH ABOTAIpoO https://m.e dS(])_}) ru/ffods42e 838
Brruuciienus 00b€ma, KOJIMYECTBA BEIIECTBA Bu6morexa LIOK
31 raza 10 €ro HW3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEII[ECTBA WK 00BEMY — ]
Brruncnenuss 006EMOB ra30B MO YpaBHEHUIO Bu6miorexa 1OK
32 peakiMuu Ha OCHOBE 3aKOHAa OOBEMHBIX https://m.edsoo.ru/ff0d5708 839
OTHOIIIEHUM Ira30B — :
bubnmnoreka [JOK
33 dusznueckre U XUMHUYECKUE CBOMCTBA BObI 1 831-32

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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

34 Cocras OCHOBaHHIL. [lonstHe 06 bu6mmorexa [IOK
WHJIUKATOPax https://m.edsoo.ru/ff0d59e2
a5 Boaa kak pacTBOpPHUTEIb. }ﬁcmmeﬁﬂme u BuGmiorexa LOK 633
HEHACHIIIEHHBIE PacTBOPbI. MaccoBast J0JIsI https://m.edsoo.ru/ffod5b40
BEIIECTBA B PACTBOPE
[Ipaktuyeckas pabora Ne 5 mo Teme
36 «ITpuroToBneHne pacTBOpoOB c bubimoreka [IOK
oTnpeaenéHHON MacCcoBOi Joei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
37 p bu6mmoreka [IOK
clieHme sazad https://m.eds00.ru/ffod4ddo
38 Koutpoabnas paGora Ne2 1o Teme bub6mmorexa IIOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
OKCHIBL: COCTaB, KITaccHuUKaIms, bubnnoreka [IOK
39 840
HOMeHKIarypa. [lonydeHre OKCHI0B https://m.edsoo.ru/ff0d664e
40 < . bubnuoreka [JOK §40
MMHUYECKHE CBOHCTBA KHCIIOT, OKCHIOB https://m.eds00.ru/ff0d664e
a1 OcHoBanus: COCTaB, Kiaccudukanus, bubnnoreka [IOK §41
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
42 i i 42
XUMHUYECKUE CBONCTBA OCHOBAHHI https://m.edsoo.ru/ffod67ca 8
43 AMpOTEpHBIE OKCUIBI H TUAPOKCHIBI 843
a4 Kucnorsr: COCTaB, Kiaccudukanus, bub6mmorexa [IOK 44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 . . bubnuoreka [JOK §45
OJIyYCHUE ¥ XUMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ffodfee2
46 Conn (cpenHue): HOMEHKIATypa, CIOCOOBI bubnuorexa LHOK §46-47

MOJIYYCHHA, XUMHUYCCKUC CBOICTBaA

https://m.edsoo0.ru/00ad9474
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d6342
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
https://m.edsoo.ru/ff0dfee2
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[Ipaktuyeckas pabora Ne 6. Pemenue

47 OKCIIEPUMEHTAJIBHBIX  3a1a4 o TEME bubmoteka LIOK
«OCHOBHBIE ~ KJIAacChl ~ HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHECHUI)
48 I'enernueckas CBsI3b MEXIYy KjaccaMu bu6moteka [IOK
HEOPraHUYeCKUX COCITUHCHUI https://m.edsoo.ru/00ad9a50
. bubmuorexa LIOK
49 O060011IeHNE U cUCTEMATH3aIHs 3HAHUH httos://m.eds0o.ru/00ad9ch?
KoutpoabHasa pabdora Ne3 1o Teme Bubmorexa LIOK
50 "OCHOBHEIE KJIACCHI HEOPTaHUYECKUX ]
F—— https://m.edsoo.ru/00ad9ela
[TepBrie MOIIBITKHI Kiaccuukanuu Bubmiorexa [IOK
o1 XUMHYECKHUX DJIEMEHTOB. [TOHATHE O IpyImmax ] 849
CXOJTHBIX HMEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepuonnueckuii 3axkoH u Ilepuogmueckas BuGnnorexa [IOK
52 cucTeMa XMMHUUYeckMx oyemeHToB J[. M. httos://m.edsoo.ru/00ada52c 850
MenneneeBa E— *
bu6mmoreka [IOK
>3 Tepuoppi, rpymmis, noArpyms! https://m.edsoo.ru/00ada52c 551
54 Crpoenue atomoB. CocTaB aTOMHBIX fJIEP. bubimnorexa LIOK §52
H3oTO015I https://m.edsoo.ru/00ada342
CtpoeHune 3JIEeKTPOHHBIX 000JI0YEK aTOMOB Bubmioreka LIOK
55 sneMeHToB Ilepuoguueckoii cucremsl Jl. U. ] 853
Metieneesa https://m.edsoo.ru/00ada6bc
CtpoeHune 3JeKTpPOHHBIX 000JI0YEK aTOMOB BuGnnorexa LIOK
56 aneMeHToB Ilepuonuueckoit cucremsl 1. U. . 853
Metieneena https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHYECKOTO 3JIEMEHTA I10 Bu6nnorexa [LIOK
S7 €ro ToJioxkenuio B Ileproauueckoii cucreme

. Y. MeHnpaeneeBa

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



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3nauenue Ilepuoguueckoro 3akoHa s
pasButusd Hayku u npaktuku. J[. .

bubnuoreka [IOK

1 4
%8 Mengenees —  yu€HBIH, Temaror U https://m.edsoo.ru/00ada96e 85
rpaKIaHuH
59 DIIEKTPOOTPHIIATETHHOCTD aTOMOB 1 Bubimoreka [IOK §55
XHUMHYECKUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
60 DIIEKTPOOTPHUIIATETEHOCTh aToOMOB 1 bubmorexa IIOK §55
XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
1 1
° Hortast Xumireckas cesh https://m.edsoo.ru/00adac34 356
62 K 1 bubnuotexa [JOK
OBaJIEHTHAs TIOJIAPHAS XUMUYECKAs CBS3b https://m.edsoo.ru/00adaabg
63 K 1 bubnuoteka [JOK
OBaJIEHTHAs HEMOJIAPHAS XUMHYECKAsH CBS3b https://m.edsoo.ru/00adaabg
bubmmoreka [IOK
o4 (Cremeith OKHCIICHI 1 https://m.edsoo.ru/00adae28 857
OKHCIUTENBLHO-BOCCTAHOBUTEIbHBIE bubanoreka LIOK
65 1
peaknun https://m.edsoo.ru/00adb076
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnunoreka LIOK
66 1
peaknun https://m.edsoo.ru/00adb076
67 o 1 bu6mmoreka [IOK
(HCTHTEII 1 BOCCTAHOBHTE https://m.edsoo.ru/00adb076
68 Kontpoabnass paGora Ned 1o Teme 1 Bubnuorexa LHOK
«Crtpoenue aroma. XUMHYECKAst CBSI3bY https://m.edsoo.ru/00adb486
OBIIEE KOJIMYECTBO YACOB 11O 68

I[TPOTPAMME
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https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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9 KJIACC

Koa-Bo | DiexTpoHHBbIE
Ne 4acoB ungpoBbie JonojHUTEIbHAS
n/n Tema ypoka oOpa3zoBaTre/ibHbIE uHopmanus
Bcero
pecypcsl
5 bu6mmoreka [IOK
1 [Tepuonnueckuii  3akoH. Ilepumoanueckas cucrema 1 https://m.eds00.ru/00adb5
xuMmudecknx snemenToB J[. . Meneneera 9e
. bu6mmoreka [IOK
) 3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTB XMMHYECKHX 1 https://m.edso0.ru/00adb6
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB b6
bu6moreka [IOK
3 Knaccudpukanuss ¥ HOMEHKJIaTypa HEOPTaHUYECKUX 1 https://m.eds00.ru/00adb?
BEIECTB
e2
. bu6mmoreka [IOK
4 BI/II[I:I XUMHUYECKON CBS3M M THIBl KPUCTAUTHUECKUX 1 https://m.eds0o.ru/00adba
peméToK
c6
KonTpoabnas padora Nel no teme «lloBTopenue u
5 yriayOlieHne 3HaHWA OCHOBHBIX pa3lielioB Kypca 8 1
KJ1accay
Knaccudukanus XUMUYECKUX PEaKIUA M0 Pa3IuIHBIM bubnnoreka [IOK
6 [pH3HAKAM. OKHUCIIUTENBHO-BOCCTAHOBHUTEILHBIE 1 https://m.edsoo.ru/00adbc | 81
peakuuu b0
bubnuorexa [JOK
7 OKHCIUTENBHO-BOCCTAHOBHUTELHBIE PEAKIHH 1 https://m.edsoo.ru/00adca | 81

de



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

[TonATHE O CKOpOCTH XUMHUYECKOU peakuuu. [lonstue o

bubmunoreka LIOK

8 https://m.edsoo.ru/00adbe | §3
TOMOTCHHBIX U T€TEPOTCHHBIX PEAKITUIX 9
[lonsiThe © XWMHYECKOM paBHOBecHH. DaKTOpHI, bubmorexa [IOK
9 BIMSIONIME Ha CKOPOCTh XHMHYECKOM peakiuu | https://m.edsoo.ru/00adc2 | 85
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS 8c
5 bu6mmoreka [IOK
10 Teopust eKTPOTUTHYECKOM quccoruanui. CUIbHbIE U https://m.edsoo.ru/00adcd | §6
ci1abbl€ AIIEKTPOJIUTHI
68
5 bu6mmoreka [IOK
1 Teopus anekTposmTHdeckor aucconuanui. CHIbHBIC H hitps://m.edsoo.ru/00adcd | §6
ci1abble AIIEKTPOJIUTHI
68
bu6mmoreka [IOK
12 HouHble ypaBHEHHS PEaKLUii https://m.edsoo.ru/00add4 | 89
48
. . bubmmoreka IIOK
13 XuMHYeCcKue CBOHCTBA KUCIOT M OCHOBaHMI B CBeTe https://m.edso0.ru/00add5
MIpeICTaBICHUM 00 IEKTPOIUTUYECKOM TUCCOLAITT 48
. . . bu6moreka [IOK
14 XuMUYecKue CBOIHCTBA COJIEH B CBETE NMpE/CTaBICHNUIT https://m.edso0.ru/00adds
00 AIIEKTPOIIMTUYECKON JUCCOLIUAIIUU b2
bubnuorexa [JOK
15 IlonasTue o TUAPOJIU3E coJien https://m.edsoo.ru/00add9 815
d4
bu6moreka [JOK
16 OO60011IeHNE U cHCTEMAaTU3alUs 3HAHUH https://m.edsoo.ru/00addd

12



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

bubmunoreka LIOK

17 [IpakTnueckas pabota Ne l. «Pemenue hitps://m.edso0.ru/00addb
HKCTIEPUMEHTAIBHBIX 33129 fa
KonTpoabHasn padora Ne2 1o TeMe bubmorexa LHOK
18 «DIEKTPONUTHYECKAsS  JUCCOLMAana.  XUMHYECKHE https://m.edsoo.ru/00adde
peakuuu B pacTBOpax» cO
bu6mmoreka [IOK
19 O6H}aﬂ XapaKTEePUCTHKA TaJOTeHOB. XUMHUYECKHE https://m.edsoo.ru/00addf | §12-13
CBOICTBa Ha IpUMEPE XJI0pa 02
bu6mmoreka [IOK
20 XJ‘I()upOBOJIOpOlI. ConstHast ~ KUCIIOTA,  XUMHYECKHE hitps://m.edsoo.ru/00adel | §14-15
CBOWCTBA, MMOJTyYeHNE, IPUMEHEHNE 04
bu6mmoreka [IOK
21 HpaKTH?eCKaH pabora Ne 2 _To. Teme «ITomyuenue htps://m.edsoo.ru/00ade3
COJISIHOM KHUCIIOTBI, U3ydeHHE €€ CBONCTB 48
. bubmmoreka IIOK
22 Boruncnenuss mo ypaBHEHMSIM XHUMHYECKHUX peakui, https://m.edsoo.ru/00aded
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE 88
bu6moreka [IOK
23 OO1as XapakTeprucTHKa 31eMEHTOB VIA-Tpymb! https://m.edsoo.ru/00ade6 | 817
4a
AmnorponHbie Moaudukanuu cepbl. Haxoxaenue cepbl bubnnorexa [IOK
24 U eé CoeqUHEHHMIl B mpupoje. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade6 | 8§18
cepbl 4a
bu6moreka [JOK
o5 CepoBosioposi, cTpoeHHe, (U3MUECKUE U XUMHUUYECKHE hitps://m.edsoo.ru/00ade8 | §19

CBOICTBA

02



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHast KHCIIOTa, (U3HYECKUE W

bubmunoreka LIOK

26 . https://m.edsoo.ru/00adea | 820-21
XMMHUUYECKHE CBOMNCTBA, IPUMEHEHUE 28
bubmnoreka LIOK
27 Oxcuapl  cepsl. } Cepnast kucnora, QuU3MYECKHE U https://m.edsoo.ru/00adea | §20-21
XMMHUUYECKHE CBOMNCTBA, IPUMEHEHUE 08
XUMUYECKUE  pEaKUUH,  JIeKAlNMe B OCHOBE Bu6moreka [OK
8 MPOMBIIIUIEHHOTO CII0C00a MOJyYEHHsI CEPHOI KUCIOTHI. htps://m.edso0.ru/00adec
XUMHUUECKOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpembl 3 T '
COC/IMHCHHUSIMH CEPBI oa
. bu6mmoreka [IOK
29 BbruricieHne MaccoBOW  ZI0JIM  BBIXOJA  TPOAYKTa https://m.edsoo.ru/00adec
peaKiuu
8a
OOr11ast XxapaKTEpPHUCTHKA DJIEMEHTOB V A-rpymibl. A30T, bubmorexa [IOK
30 pacrpocTpaHeHne B OpPUpOJE,  (DU3MYECKHE | https://m.edsoo.ru/00adee | 8§23
XMMHYECKHE CBOMCTBA a6
. bu6mmoreka [IOK
31 AMMmuak, ero (u3MYeCKHEe W XUMHYECKHE CBOWCTBA, hitps://m.eds00.ru/00adf0 | §24
HOJIy4eHHE ¥ IPUMCHECHUE 04
bu6moreka [IOK
32 [IpakTuueckass pabora Ne v3 no teme «llonydyeHue https://m.eds00.ru/00adfL
aMMUaKa, U3y4eHHEe ero CBOMCTB» 80
) bubmnuoreka IIOK
33 Aso“THa;I KUCIOTa, e (GHU3MYECKUE U XUMHYCCKHE https://m.edsoo.ru/00adf3 | §27
CBOMCTBa
06
Hcnonbs3oBaHKe HUTPATOB U COJIEH aMMOHHS B KaUeCTBE bu6morexa IIOK
34 MUHEPAIBHBIX yH0OpeHUH. XUMHUECKOE 3arps3HEHHE https://m.edsoo.ru/00adf5

OKpYXarollen cpeibl COEUHEHUSIMH a30Ta

18



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

dochop. Oxcun docdopa (V) u dochopHas kucmoTa,

bubmunoreka LIOK

35 . https://m.edsoo.ru/00adf6 | 8§29-30
bu3nUIecKre 1 XHMUIECKHE CBOMCTBA, TOIYUCHUE 8a
Hcnons3oBanue ¢ochaToB B KadyecTBE MHHEPATIHHBIX Bubmmoreka [IOK
36 ynoOpeHnii.  3arpsA3HEHHMe  MPUPOJHOM  Cpemb https://m.edsoo.ru/00adfc
dbocharamu 20
bu6mmoreka [IOK
37 Yraepon, pacpoOCTpaHeHue B IPHPOLE, buszndeckue u https://m.eds00.ru/00adfd §31-32
XUMHYECKHE CBOMCTBA
9c
Oxcunmel yriaeponma, WX (U3HUECKHE W XUMHUYECKHE Bubmmoreka [OK
38 CBOMCTBA. DKOJIOTMYECKUE TPOOIEMBI, CBA3AHHBIE C https://m.edsoo.ru/00adfe | 8§33-34
okcuzoM yriepoaa (IV) be
bu6mmoreka [IOK
39 VrosbHas KHCI0Ta U €€ COJn https://m.edsoo.ru/00ae00 | 835
6¢
[Mpaktnueckas pabora Ne 4 mo Tteme "Tlomyuenme Bub6mmnorexa [IOK
40 YIJIEKHCIIOro raza. KadecTBeHHast peakiys Ha KapOoHaT- https://m.edsoo.ru/00ae02
noH" e
bu6moreka [IOK
a1 [lepBoHauanbHble  TOHATHS 00  OPraHMYECKHX https://m.eds00.ru/00ae05
BEI[ECTBAX KaK O COCANHEHUSX yriepo/a le
bubnuorexa [JOK
42 [lepBoHauanbHble  TOHATAS 00  OpPraHMYECKHX https://m.eds00.ru/00ae05
BEI[ECTBAX KaK O COCAMHEHUX yriepoia le
bu6moreka [JOK
43 Kpemuwuii u ero coeinHeHUs https://m.edsoo.ru/00ae08 | 8§37-38

Oa



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[IpakTuyeckas pabota Ne 5. Pemenue Bubmuorexa LIOK
44 SKCIIEPMMEHTAIbHBIX 33134 10 TeMme «BakHeimue https://m.edsoo.ru/00ae0b
HEMETAJLIbl M UX COCTUHCHUS 2
. bubmnoreka LIOK
45 KoutpoabHasa padora Ned no teme «Baxwneitmme hitps://m.eds00.ru/00ae0e
HEMETAJUIbl U UX COCTUHCHUS 18
OO0mrast XapakTepuCTUKa XUMHUYECKUX DIIEMEHTOB — Bu6morexa [IOK
46 METaJIJIOB. MeTananecFasl CBA3H M METaJLIueCcKas hitps://m.edsoo.ru/00ael0  §39-40
KpUCTAITMYecKass pemérka. Dusmueckue CBOHCTBA 36
METaJIJIOB =
. . bubmmnoreka IIOK
47 XuMHUdecKue CBE)I/ICTBa METAJUIOB. DJIEKTPOXUMUYECKHI https://m.edsoo.ru/00aell | §41
P HANIPSKSHUH METaIOB 56
OOmue crmocoObl  ToNydeHHs MeTauioB. CILiaBsbl. bubmorexa LHOK
48 BulunclieHHss 10 ypaBHEHUSAM XMMHUUYECKUX PEaKIIMH, https://m.edsoo.ru/00aell | 8§42
€CJIM OJIMH U3 PEarcHTOB COACPKHUT MPUMECH 56
bu6mmoreka [IOK
49 ITousarue o KOPPO3UHU METAIIOB https://m.edsoo.ru/00ael2
78
bu6moreka [IOK
50 [1lenouHbIE METALIBI https://m.edsoo.ru/00ael4 | 8§43
b2
bubnuorexa [JOK
51 OKcuasl 1 TUAPOKCUIBI HATPUS U KaJIUs https://m.edsoo.ru/00ae14 843
b2
bu6mmoreka [IOK
52 [1lenouHO3eMENbHBIE METAILIBI — KAIbIMI U MarHUit https://m.edsoo.ru/00ael5 | 8§44

e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bubmunoreka LIOK

53 Baxkueiine coeuHEHNUs Kb https://m.edsoo.ru/00ael5 | 8§45
e8

o4 OG6oO0IIEHNE U CHCTEMATH3ALUS 3HAHUM
bubmnoreka LIOK

99 JKéctrkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHHs https://m.edsoo.ru/00ael8 | 8§45
86
bu6mmoreka [IOK

56 HpaKTquf:Kaﬂ paboTta Jv\'fg 6 o Teme "YKECTKOCTH BOJIBI U htps://m.edsoo.ru/00aela

METO/IbI €€ YCTpaHEHHUS o8

bu6mmoreka [IOK

S7 AOMAHWIA https://m.edsoo.ru/00aelc | 8§46
64
bu6mmoreka [IOK

o8 AmdoTepHbIC CBOMCTBA OKCH/IA M THIPOKCH 1A https://m.edsoo.ru/00aelc | 8§47
64
bu6moreka [IOK

59 Keneso https://m.edsoo.ru/00aeld | §48
86
bu6moreka [IOK

60 Oxcuppl, ruapokeup 1 coim xenesa (11) n xenesa (111) https://m.edsoo.ru/00ae35 | 8§49
e6

61 OGoO0IIeHNE U CHCTEMATH3AINS 3HAHMIMA

[IpakTuueckas pabota Ne 7. Pemenue bubnnorexa [IOK
62 SKCIIEPMMEHTANBHBIX 3a1ad 1o TeMme «Bakneimmue https://m.edsoo.ru/00ae3d

METaJlJIbl U UX COCOUHCHUS)

e8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Beluncnenuss 1o ypaBHEHMSAM XMMHYECKUX PEaKIIMi,
€CITM OJIMH U3 PEareHTOB JaH B U30BITKE UM COICPIKUT

bubmunoreka LIOK

63 N 1 https://m.edsoo.ru/00ael7
npuMecH. BblYMCIEHHS MAaccOBOM  JIOJIM  BBIXOJA 50
HPOJIYKTa PEAKIIMU =
64 OGo0wLIEHHE U CHCTEMATH3AIIUS 3HAHU M 1
65 KonTposabnasa paGora Ned no teme «Baxueilmue 1
METAJUIBI M MX COETMHEHMS»
5 bu6moreka [IOK
66 BemectBa M Marepuanbl B TOBCEJHEBHOM IKU3HU 1 https://m.edso0.ru/00ae3f
YenoBeKa
50
bu6mmoreka [IOK
67 XUMHYECKOE 3arpsA3HEHHE OKPYKAIOMIEN CPEIBI 1 https://m.edsoo.ru/00ae42
70
bu6mmoreka [IOK
68 PoJib XMMHH B PELIEHUH DKOJIOTHIECKUX MTPOOIEM 1 https://m.edsoo.ru/00ae42
70
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumusl. 8 kimacc: yued. s oomeoopazosat. opranm3anuit/ [.E. Pymsutuc, @.I".
®enpaman. — 9-e uzn. — M.: [Ipoceemenue, 2020. — 207 c.
» Xumust. 9 knacc: y4ue0. as odmeo0Opaszosar. opranm3anuii/ I'.E. Pymsuruc, ©.T.

®enpaman. — 6-e u3n. — M.: [IpocBemenue, 2019. — 208 c.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Xumus : ypoku B 8 kiacce : mocobue s yaurens /H. H. 'apa

Xumus. Ypoku B 9 knacce : mocodue s yaurens /H. H. 'apa
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