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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHK Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa3oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3auusix Poccuiickoit @eneparum.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYyYaIOIUXCS CpPEACTBAMHU YYEOHOTO IMpEeIMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zesiaM ¥ TeMaM MPOTPaMMBI TI0 XMMHH, OTIPENIENSIeT KOJTHIECTBEHHBIC
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEM YO TIOCIEeI0BATEIHbHOCTD H3YIEeHUS
XAMHUU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOIIXCS, OTIPEIENSIET BOZMOXKHOCTH MTPEMETA IS peaTu3aIiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHus, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IEATEITHHOCTH
00y4JaroIIerocs mo OCBOCHUIO y4eOHOTO COIep KaHuUS.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPANCHUSX SHEPTUU U 00 IBOIIOIUH BEIIECTB B IMPUPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TIPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEN AJIsi CaMOpa3BUTHA U GOPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B OPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaroniuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH, OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHaIbHOM 1A TENbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs]1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAaNloM B ()OPMUPOBAHUH
€CTECTBEHHO--HAYYHOU! TPaMOTHOCTH 00yUYaOUINXCs;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOy4e€HUM XMMHH OOECleYMBaIOTCS CHenu(UKON CoAep:KaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISIETCS MeJaroruuecky aJanTHPOBaHHBIM OTpaXKeHHEM 0a30BOM
HayKd XUMUH Ha ONpeIeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMBI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydeHuro. ConepkaHHe CKIAAbIBAeTCs M3 CHUCTEMbl HMOHSATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YE€HHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTHIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTpUBAIOTCd Ha OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITTOJIHSIS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumuu
MIPOUCXOIUT C IPUBJICUEHUEM 3HAHUM 13 paHee U3yUeHHBIX YUEOHbIX MpeaMeTOB: «OKpyKaromui
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITeTbHOCTH YeJoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajaya yueOHOTO MpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOIaM MO3HAHUS MPH U3YYEHHUH BEIIECTB U XUMUUYECKUX PeaKIuil, B
(GopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M HX IPUMEHEHUHM B Y4eOHO-
MIO03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IpaBUil 0€3011acHOTO
oOpaleHus ¢ BEECTBAMU B IOBCEIHEBHON KU 3HH.

IIpy u3ydeHuUM XMMHMM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, KakK:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM0O0OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PpELIEHUH, CHOCOOHOW aianTHpOBaThCs K
OBICTPO MEHSIOILNUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOYyYeHHMs Ha CUCTEMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATECIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHuS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— olecrieyeHue YCIOBMM, CIOCOOCTBYIOIUX HPUOOPETEHUIO0 OOYYaIOIIMMHUCS OIIbITa
pa3sHOOOpa3HON NEATEIBbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHII), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue odmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATH U OLIEHUBATh SIBJICHUS OKPY/KAIOLIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT,
MOJIydeHHbIE MPU WU3YYEHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOJeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4arOUUXCs TYMaHUCTUYECKUX OTHOLIEHUH, MOHUMaHUsI IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€J€CO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelbl;



— pa3BUTHE MOTHBALIMU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OO1miee 4nciio 4acoB, OTBEACHHBIX Uil M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, coctaBiseT 136 dacoB: B § kinacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. DU3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTosiHue BemecTs. [loHsTre o meroaax
no3HaHus B Xxumun. Yucteie BemecTBa 1 cMecH. CrocoObl pa3ielieHUs CMeCeu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemiecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsApHAas macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

KonnuecTto Bemecta. Mosib. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA, MACCHI M YUCTIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

Ousndeckue M XUMHUUYECKHE SBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHEHUs. Knaccubukammss XUMUIECKUX PeaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMu
oOpareHuss ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yYe€HHWE W OMHCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIEeCTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKAJIMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBHE MeJIa C KUCIIOTON) SIBJICHHUM, HAOIIOACHHUE U
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3ioskeHue caxapa, B3auMO/JIeiicTBIE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (I1), uzydenue crmocoboB pa3aeneHus CMECei:
C TMOMOIIBI0 MarHurta, (QUIbTPOBAHWE, BbIMApUBAaHUE, JUCTUIULLMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIIOACHHE U ONMCAaHUE PE3YJIbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHS MacChl, CO3JaHHE MOJeNeld MOJIEKYI
(IIapocCTepP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyeckue U XMMHUECKHUe CBOMCTBA (peakluu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl TONyYeHHUs KUCIOpOJa B JIabOpaTOpuH U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKaius
KHCIIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHs, O5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M METaH. 3arpsi3HEHHE BO3]yXa, YCUIICHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOT'O CIIOSL.

Bonopon — aneMeHT u pocToe BemecTBo. HaxoxaeHre Boiopoaa B mpupo/ie, hrusnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. Kucinoter u comnu.

MonsipHblii 00bEM ra30B. Pacuérsl o XUMHUUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBoicTBa BoAbl. OcHOBaHMs. Poiib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HeHUe MNPUPOJHbIX BojA. OXxpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. du3nyecKre U XUMUUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumaos.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MUECKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinor. OuU3ndecKkue U XUMHUSCKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®uznueckue U XUMU4ecKHe cBoicTBa coseil. [lomyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHHE COJIEPKaHMs KUCIOpOoaa B BO3yXe, MOIyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYE€HHE CBOMCTB KHCJIOPOJa, HAOJIOJEHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M yCJIOBUS BO3HMKHOBEHHWS W TPEKpaIleHus TOpeHus (mmoxapa), 03HAKOMJICHHUE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, MOJy4eHHE, cOOMpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BOJopoaa (TopeHue), B3aumMojeicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCTIOJH30BAHUE BHICOMATEPHAIIOB), HAOIOIEHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIICIOBAaHWE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3JTMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTa/ylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIIEOBaHNEe 00pa3l0B HEOPraHHMYECKHUX BEIIECTB Pa3UYHbIX KJIAcCOB,
HaOI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUi
HEWTpaIU3alny, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METaJlIa IPYyruM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 1no TeMe «BaxHeilmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Iepuonuveckuii 3akoH u Ilepnmoanyeckass cucrema xummu4deckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMU4ecKas ¢BA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCU(PHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOUYHO3EMENIbHBIE METAILIBI, TaJIOTE€HbI, HHEPTHBIC T'a3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUABI U TUAPOKCUIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osiemeHtoB [l U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogundeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuili cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmyeckoii cuctemsl JI. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS pPaauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchr
OKHCJICHUS U BOCCTaHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLIUi (rOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meostcnpeomemmoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH MPH M3yUYEHUH XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCTOIB30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK ¥ TIOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTJACIBHBIX ITPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO--HAyYHBIC TOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(duKamus, TMNePUOJUIHOCTb, HAOTIOACHUE, OKCIIEPUMEHT, MOJICITUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusmka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsij, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (U3WYECKHUE BEIUYHMHBI, CAMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

Ilepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMuueckux osyemeHtoB [l .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPHOAOB, Kajaus, KaJlblMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHJABl XHUMHUYECKOW CBS3M. THIBI KPUCTAUIMUECKHX PEIIETOK,
3aBHCHMOCTBH CBOMCTB BEIIECTBA OT THIA KPUCTAIUTHYECKON PEIIETKH M BUAa XUMHUUECKOW CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHWMYECKUX COCAMHCHHWH, T'€HETHYEeCKas
CBSI3b HEOPraHUUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUs
XMMHUYECKHUX DIIEMEHTOB, IO O0paTMMOCTH, IO YYacTHIO KaTainuzaTopa). OK30- H
SHIOTEPMHUECKHE PEAKI[UU, TEPMOXUMUYECKHE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMuueckoMm paBHOBecHH. DaKTOPBI, BIUAIOLIIME HA CKOPOCTh XUMHUYECKOM
pEeaKLMH U MOJOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCAUTENEHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlIeHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BAaHIEM METO/1a AIEKTPOHHOTO OanaHca.



Teopust 37EKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHI U HEANEKTpoiuThl. Katnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMU BEILIECTB C Pa3IMUYHbIMU BUJIAMU XUMHUYECKOH cBs3U. CTeneHb
mucconanui. CUIIBbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakiiun moHHOro OOMeHa. YCIIOBUS NMPOTEKaHHUS PEaKIUil HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura © anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakiuu OT BO3JAEHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca IUCCOLUALIUN
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUANIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 0Opa3oBaHHE BOJbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUuid (FOpeHHe, peakluu pPas3JIoKEeHHs, COeIWHEHHs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOUIbI0 KAuyeCTBEHHBIX peaklMid Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 33/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajoreHoB. OcCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (PU3MUECKHUEe CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C METaJJIaMH, HEMETaJIaMU,
menouamu).  XsopoBojoposa. ComsHas —KHCIIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHHUE,
npuMeHeHue. JleficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelloBeKa. BaxHeiine XJIopubl
U UX HaXO0XICHHE B IIPUPOJIE.

O6mras xapaktepuctuka 3nemMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3MyecKue CBOMCTBAa MPOCTBIX BEILIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(BHUKALMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHHe, (U3NYECKHe M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJOB. CepHas KUCIOTa, pU3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oOmme Kak MpeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'0 CII0c00a MOJIy4eHUs: CEpHOM KUCIOThI. [IpuMeHeHne cepHOil KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxneHue cepel u eé
COCIMHEHUH B Npupoe. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COCAUHEHUSIMU CEPBI
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeoTBpaILeHHS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacupocTpaHeHuWe B Hpupojae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUeCKue U XUMUUECKUe
CBOMCTBA, MoyyueHue U npuMeHneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYeCKOe 3arpsi3HEHHE OKpYXKarolled cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HeHHe BO31yXa, MOuYBbl U BOAOEMOB). Pocdop, amnoTponHble MoAUDUKALIUU
dochopa, puznuyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyudeHue. VcmonwszoBanue ¢ocdartoB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmiast xapakrepuctuka 53JaeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHUS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAINN, PACTIPOCTPAHEHHE B
npupoje, pu3nuecKue U XuMU4eckrue cBoiictBa. Ancopouus. KpyroBopot yriiepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHUE U XMMUYECKHE CBOWCTBA, JEUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJTydeHHE W TIPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
THIOTe3a TII00aTbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIH 3¢ dekT. YroibHas KuCIoTa U e
conM, WX (pU3MUECKHMEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHe KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIBCKOM XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, dTaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoHpie ICTOUYHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHI UX MepepabOTKU (OEH3UH), UX POJIb
B OBITY U IpoMbIlIeHHOCTH. [loHsTHE O OMOJIOTHYECKH BaKHBIX BELIECTBaX: jKHpax, Oeykax,
YIIeBOAAX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHuss o6 okcuae kpemuHus (IV) u
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€301MacHOTO UCTOIb30BaHUS CTPOUTEIHHBIX MATEPUAJIOB B MOBCEAHEBHON YKU3HU.

Xumuueckuit IKCnepumenm:

n3ydyeHue oOpa3l[0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMs, OTbITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COETUHEHUN (BO3MOXHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOpUIOB (TaIOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMU (BO3MOXXKHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONIOJEHHEe Ipolecca OOYrJMBaHMA  caxapa IoJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydEeHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCIIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIo/eHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHACOMATEpUaAIoOB), oOpa3aMu a30THBIX U PocOopHBIX ya0OpeHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUS U (ocdaT-uoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIIECHTPUPOBAHHOW a30THON KHCIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTUBOrasa, MoJiyueHue, coonpaHue, paclio3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MpPOBEACHHE KAueCTBEHHBIX PEAKIHMi Ha KapOOHAT W CUJIMKAT-HOHBI H
U3y4YEHHE IIPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUMEH CHIMKATHON
MIPOMBILIJIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAIBHBIX 33724 110 TeMe «BakHel e HeMeTallIbl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XxapaKTepUCTHKA XUMUYECKHUX AIIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX TIOJIOKEHUS
B llepuoanueckoii cucremMe xumuueckux anemMeHtoB Jl. M. MenneneeBa U CTpoeHUsT aTOMOB.



Crpoenue meramioB. Meramuinueckas CBA3b U METANIMUECKass KPUCTAUIMUECKas pEelIETKa.
DNEeKTPOXUMHUYECKUN Pl HampsiKeHUM MeTamuioB. Du3MuecKue W XMMHUYECKHME CBOWCTBa
MetauioB. OOme crmocoObl MoTy4eHus MeTamuioB. [IoHsITHEe 0 KOPPO3HH METaNIOB, OCHOBHBIC
crnocoObl 3amMThl UX OT Koppo3ud. CrutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) W UX
MIPUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[[{erounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3HYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJUIOB M UX COCTUHECHHIA.

[I{eno4yHO3EMENBHBIE METAIUIBI MATHUN U KAJIBIUI: IT0JI0KEeHKE B [leproanueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B MPUPOJE.
®uU3NYECKE U XMMUYECKUE CBOMCTBA MArHusl M KajbliUs. BaxHelne COeIMHEHUS KaabLHs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucreMe XUMHUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaXOXkJAeHUE B npupoae. Pu3ndyeckne 1 XMMHYECKHUE CBOMCTBA
aTFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux snementoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okcuapl, runpokcuasl u conu kenesa (II) m xemesa (III), ux cocras, cBolicTBa u
MTOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJIOB U CIUIABOB, UX GU3NUYECKUMU CBONCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajdblUsi W HaTpus C BOJAOM (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), HCCJIEOBAaHHE CBOMCTB KECTKOW BOJIBI, TpOIlEccCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJlblus, aTlOMHUHU, [IMHKa, xerne3a (II) u xenesa
(II1), memu (I1), HaGmroeHKEe W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TIJIJAMEHU MOHAMU HATPHS,
KaJusi U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAJIOB), UCCieI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHUS U THIPOKCUIA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomip MNP XUMHUYECKHX OXKOTax H
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpenenbHas JOMycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTEPHAIIBI).

Mesicnpeomemmnuoie céazu

Peanuzamus MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUH XMMUH B 9 Kilacce OCYyIECTBIISAETCS
4yepes UCIOJIb30BaHNE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SIBIISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO1re ecTecTBEHHO-HAYUHbIE TOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHsl, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, MEePHUOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACITUPOBaHNE,
U3MepeHue, MOJIeIb, SIBJICHUE, TApPHUKOBLIN 3()(PEeKT, TEXHOTIOT s, MaTePHAIIBI.



@dwusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIHI,
palMOaKTUBHOCTh, MOJIEKYJa, OJIEKTPUYECKUN 3apsl, MPOBOJHHUKH, MOJIYIIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, I'as,
pacTBOp, paCTBOPUMOCTh, KPUCTATUTNYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BETUYUHBI, €THHHILIbI
M3MEPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: QorocuHTes, npixanue, Owochepa, 3KOcHCTEMAa, MUHEpPAIbHBIC YIOOpEHUS,
MUKPOJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TIOPOJBIL, IOJIE3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS IPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B CIMHCTBE YUCOHOW M BOCIIUTATEIILHOHN JCSITEILHOCTH B
COOTBETCTBUU C  TPAJAWIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MPaBWJIAMA U HOPMaMH IOBEACHHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHWS, CAMOPA3BUTHSI M COIIMATTN3AIIUN O0YyJIarOIIHXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHUE OIbITA JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJTUIO, TIOHMMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TEePEOBBIX JOCTHKCHHUSAX W OTKPBITHIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 oOlIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
yueOHO-HCCIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NESATEIILHOCTH MPU BHIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a]1a4,
BBITIOJITHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpoliecce 3TOM y4eOHOM AesaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHNE U MOCTYMKHU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C y4ETOM OCO3HAHUSA MOCIEACTBHI MMOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUSA:

MHUPOBO33PEHUYECKUE  MPEJCTaBICHHUS O  BEIIECTBE U  XUMHUYECKOHW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISAIOIINE OCHOBY IS
MMOHUMAaHUS CYITHOCTH HAyYHOU KapTHUHBI MHUPA, NIPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS IPUPO/IbI, B3AUMOCBSI35X YEJIOBEKA C MPUPOIHOM CPeoil, O pOJIM XUMUU B MO3HAHUU
3THX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHBBI, HANpaBJICHHbIE HA IOJyY€HHWE HOBBIX 3HAHUN MO XHUMHH,
HeoOXonuMble 71 OOBACHEHUs HaONIOIaeMbIX TMPOIECCOB U SBJICHUM, IM03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOl, JOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

HWHTEpEeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIIEM;

4) dopMupoBaHHSs KYJIbTYPbI 310POBbS:

OCO3HaHHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KWU3HMU, OCO3HAHWE TMOCIEJACTBUI M HENPHUITHE BPEAHBIX MPHUBBIYCK
(ynoTpeOnieHuss anKoroiisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHUS MPaBUII
0€30MacHOCTH NP 0OpAIEHNH C XUMHYECKUMHU BEUIECTBAMU B OBITY U pEaIbHOMN KH3HH;



5) TpyA0BOr0 BOCIMTAHMS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXEHHE K
TPy U pe3yibTaTaM TPYI0BOM IEATEIbHOCTH, B TOM YKCJI€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHMW 10 XHWMHH, OCO3HAHHBIA BBIOOp MHIMBUAYAIBHONW TPAEKTOPUU IPOJIOJIKEHUS
o0Opa3oBaHusi C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aallTUPOBATHCS B MPO(PECCHOHAIBHON Cpee;

6) PKO0JIOrN4e€CKOro BOCIIUTAHHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICUXHMYECKOMY 30pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaK)Ke B CUTYalLUsAX, YTPOKAIOIINX 30POBbIO U KU3HHU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, TOJTy4aeMble MPY U3YUCHUH XUMUU, 17151 PEIICHUS 3a1a4,
CBSI3AHHBIX C OKpYXKAIOWIEW NPUPOJHOW CPENOW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X peuieHus
MOCPEJCTBOM METOJIOB XUMHUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATEIbHON, KOMMYHUKATUBHON U COLMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meranmpenMETHBIX pe3yiIbTaTOB BBIACISAIOT 3HAYUMBIE I (POpMUPOBaHUS
MHPOBO33pEHHUs OOlIeHaYyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaAMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HABATEIbHbIE,
KOMMYHHUKATHBHBIE, PEryJIsTUBHBIE), KOTOpble obOecrneyuBaroT (HOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMU:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTh UX XapaKTepHble MPU3HAKH, YCTAHABINBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBSCHEHUS OTAEIbHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHUH U1 KiIacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMHUYECKUX PEaKINil, ycTaHaBIMBATh MPUYMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUEHNS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (PEeIMETHbIE U MeTalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPEoOpa3oBBIBATH LIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHbIEC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU pEeHIeHHHd YydeOHOo-
MO3HABATENbHBIX 3a/Jad, C Y4€TOM OTHUX MOJEIbHBIX MPEICTAaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUd, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBSI3H U
MIPOTUBOPEYUS B U3yUaEMBbIX MTPOIIECCaX U SBJICHUSIX.

ba3zoBble uccienoBarebcKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IO3HAHUS, a
TAK)KE€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpETEHNE OMbITA O IUIAHUPOBAHUIO, OPraHW3allMd W TMPOBEICHUIO YUYCHUYECKHX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTatr, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUI0B
1 (OpM IMPEICTaBICHHSI, ITOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUS, CITPABOYHBIC MTOCO0OMs, pecypchl IHTepHEeTa), KpUTHYECKH OIEHUBATh
MIPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JIMIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHEHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUIA, MPHOOpPETeHHE OIbITa B O0JACTH HWCIOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO HCIIOJIb30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEILHO BBIOMPATH ONTUMAIBHYIO (GOpMYy MpeAcTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMmH,
npyruMu opmamu rpaduku U UX KOMOMHAIMSIMUY;

YMEHHE HWCIOJbh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W HMCCIeNoBaTeIbCKON
JESITeIILHOCTH HH(POPMAIIHIO O BIUSHUYU TPOMBIIUICHHOCTH, CEIBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCaJbHbIE Y4eOHble AeiCTBUSA:

YMEHUSI 3aJaBaTh BOMNPOCH (B XOJe auaiora W (WM) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBITOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIATh NOJyYEeHHbIEC PE3YAbTaThl I03HABATEIBLHON NESTEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3yJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4eOHOTO MTPOCKTA);

YMEHHsI y4eOHOrO0 COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIbHOU U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyXkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpeAeTIeHIe KPUTEPUEB M0 OI[EHKE KaueCcTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNu JesTeIbHOCTH, TIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubomee 3 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX 1 TO3HABATENbHBIX 33724, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPETIOKEHHBIN allTOPUTM JCHCTBHIM MPHU BHITIOTHEHUH 33 JaHH
C yu€TOM TMOJIy4YeHHUS HOBBIX 3HAHUM 00 M3yd4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBUE MOJIYYCHHOTO PE3yibTaTa 3asiBICHHON 11€7TH, YMEHHE UCIO0JIb30BaTh U
aHAIIM3UPOBATh KOHTEKCTHI, MMPEJIaraéMble B YCIOBUH 3aJIJaHUH.



HNPEJIMETHBIE PE3YJbTATHBI
B cocraBe mpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0S3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIGHHOTO JaHHOM (enaepaipHONM pabouell HporpamMmoli, BBLAGNSAIOT: OCBOCHHBIE
oOy4aromMMHUCs Hay4YHble 3HAaHUS, yYMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui
IpeaMEeTHON o0macTh «XUMUS», BHIBI JCATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHA, €rO
MHTEPIpPETAINH, TPE0OPa30BaHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX Y4eOHBIX U HOBBIX CUTYAILIUsX.

K xonmy oOyduenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HOHSITHUNA: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, IMPOCTOE€ BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOJAHAs H
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBast 10JIs XUMUYECKOTO JIeMEHTa
B COCIMHEHHHM, MOJISIpHBIA O00BEM, OKCHA, KUCJIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUILIATENLHOCTD, CTEIIEHb OKUCIICHUS, XUMUUECKasl peakius, Kiaccuuxarus
peaxkuuii: peakiiuu COeAMHEHUS, peakluu pa3IokKeHHs], PEaKIIMK 3aMeIIeHUs], peaKkluu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKlu, TEIUIOBOM APPEeKT peakuu, 1apo aToMa,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OpOUTalb, pajuyCc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0Jis BellecTBa (MPOLEHTHAsI KOHILIEHTPAllKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IOHATUH M TNPUMEHSTH 3TH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX IMPEBPALCHHI;

UCIOJb30BaTh XUMHYECKYIO CHUMBOJIMKY JJIsI COCTaBJIE€HUS (OpMya BELIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHII;

ONpeNeNiATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHMSI JIEMEHTOB B OMHApHBIX COEIMHEHHSX, NPUHAUIEKHOCTh BELIECTB K
ONpeNieIEHHOMY KJlacCy COEIUHEHHH 1o QopMmyliaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHAsl M MOHHAs1) B HEOPTraHUYECKUX COETMHEHHUSX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenzaeneeBa: 1eMOHCTPHPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKUX 3JIEMEHTOB OT HUX
nosioxkeHust B Ilepuoanyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTaipo;
ONMCBIBATE M XapakTepu3oBaTh TabiauuHyro ¢opmy llepuonuueckoil cucTemsl
XMMUYECKHUX 3JEMEHTOB: pa3iMuaTh MOHATUSA «IJIaBHas noAarpynna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», Manble u OoniblIMe NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMetoTcs B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacnpeneseHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBa, XUMUYECKUE
peakuuu (IO YMCIy M COCTaBy y4YacCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIJIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IOATBEpPXKJas ONHMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIIMIA;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUS] XUMUYECKUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;



BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIeMEHTa 10 (PopMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

MPUMEHSATh OCHOBHBIEC OTIEPAIlMU MBICIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHeE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJI€[ICTBEHHBIX CBS3€H — JJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLUM,
€CTECTBEHHO-HAY4HbIE METO/Ibl IO3HAHUSI — HAOIIOAEHNE, U3MEPEHHE, MOJICIIUPOBAHUE,
9KCIIEPUMEHT (PEabHBIM U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BaHUS XMMHUYECKOH TOCYyIod ®  J1abOpaTOpHBIM
00OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BHITIOJTHEHUIO JJA00PATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U
coOMpaHni0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJAa W KHUCIOpPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, (peHonpTarent, METHIOPaHXK U IPYTUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHH:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHUH SJIEMEHT, aToM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIMs, peakUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOINus, amMpOTEepHOCTb, XHUMHUYECKas CBS3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEakiuu, IMpeleibHO JOMyCTHMas
koHueHnrpanus [1/IK Bemiecta;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUH M MPUMEHSATH ITH
MOHSATHS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

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

OTIpEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPUHAIICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMynam, BUJI XUMUYECKOW CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJITIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoandeckoro 3akona [[. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
€ro NOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IMOHIATHUSA «IJIaBHas mnoarpymmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W GonblLIME MEPHUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UIMEIOTCS B TIEPHOJUUECKON TaOIUIE, C YUCIOBBIMU
XapaKTEPUCTUKaMH CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsl A1pa,
oO11ee 4MciI0 AEKTPOHOB U PACHpPEEeNICHUE UX IO 3JIEKTPOHHBIM CIIOSIM), OOBIACHAThH



oOmIue 3aKOHOMEPHOCTH B HM3MECHEHHHM CBOMCTB JJIEMEHTOB M HMX COCJUHCHHHA B
npeaenax MaJbIX MEPUOJIOB U TIIaBHBIX HOATPYIII ¢ Y4ETOM CTPOSHHS X aTOMOB;
KJIaccu(UIMpPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBy Y4YacTBYIOIIMX B PEAKLUH BEIIECTB, MO TEMJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIME M cHenu(pUYecKue XUMHUYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OMMMCAHUE TPUMEPAMU MOJICKYIISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PCAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKONW JUCCOLMALIMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKINH,
MOJATBEPXKAIONINX CYIIECTBOBAHME TEHETHYECKOW CBS3M MEXKIY BEHIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHS XUMHYCCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (popMylie COeIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANTH PACYETHI IO YPABHEHUIO XUMUYECKON peaKkIny;

coONMoaTh TpaBHWJA IIOJIb30BAHMS XHUMHYECKOH TIOCYIOH ©  JabopaTOpHBIM
o0opy/noBaHHEM, a Takke MpaBuia oOpalleHUs C BelleCTBaMU B COOTBETCTBHH C
MHCTPYKUHUSMU N0 BBIMOJIHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIHITOB IO MOJIY4EHUIO U
coOMpaHUIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CHIIMKAT-, cynab(haT-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTEeCTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HAOJIOICHHE, U3MEPEHNE, MOIETUPOBAaHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
Ne HanmeHoBaHMe pa3je/ioB U Komriectno tracon DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMmbl Bcero KonrpoubHere 1IpakTHaeckne o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pazjean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
XuMusa — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U 5 0 2 bu6mmoreka [IOK
MPAKTUYECKOUN ACATEIbHOCTH https://m.edsoo.ru/7f41837¢
JelIoBeKa
12 BemectBa 1 xuMuyeckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiilnue npeacTaBuTe/] M HEOPraHN4ecKNX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax 3 1 bu6moreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢c
73 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI } 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c¢
Wroro no pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckux 3jaemMenToB /I, U. MenaeneeBa. CTpoenne aToMoOB.
Xumuyeckas cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menpnene-eBa. CTpoeHue
aToma

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




XUMHYECKAA CBA3b.

bubnuoreka [IOK

3.2 Oxucnnrensio- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKLIMHU
Hroro no pazgeny 15 Bubmrorexa HOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIINN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJsun4yecTBO 4yacoB DJIeKTPOHHBbIE
Ne HMara undposbie
o/ Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3ydMeHHS  00pa3OBATEJbHbIC
padoTsI padoThbI pecypesI
! [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
’ ’KA3HM JeJloBeKa. Teja U BelecTBa https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
' XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubmuorexa [JOK
’ oOparienus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
bu6moreka [IOK
4. ATOMBI 1 MOJICKYITBI ! https://m.edsoo.ru/ff0d2a6c
5 XUMHYECKHE dJIEMEHThI. 3HAKU 1 bubmuorexa [JOK
’ (CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
6 [IpocThlie 1 cnoKHBIE BELIECTBA 1 bubmoreka LIOK
' P H https://m.edsoo.ru/ff0d2a6c
7 ATOMHO-MOJIEKYISIPHOE yUCHHUE 1 Eubmrorexa OK
' YIAPHOC ¥ https:/m.edsoo.ru/ff0d2ds50
3aKOH MOCTOSIHCTBA COCTaBa
2 BelecTB. XumMuueckas hopmyra. 1 bubnnoreka [JOK
' BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
9 OtHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
] OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
10 MaccoBas 10JIsI XHMHYECKOTO 1 bu6mmoreka [JOK
’ 3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
1 KoaunuectBo Bemecrra. Moib. 1 bu6mmoreka [JOK
" | MounspHas macca https://m.edsoo.ru/ff0d5230
2 du3nYecKre U XUMUYECKHUE SIBICHUS. 1 bubmuoreka [JOK

XuMHu4deckas peaKknus

https://m.edsoo.ru/ff0d37fa




[Ipu3Haky U ycinoBUs IPOTEKAHUS bubmmoreka [IOK
13. .
XUMHUYECKUX pEaKLIUU https://m.edsoo.ru/ff0d3al6
14 3aKOH COXpaHEHMsI MacChl BEILIECTB. bubmmoreka [IOK
' XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
15 BEIIECTBA IO YPABHCHUSIM bubmmorexa [IOK
' YPaBHE https://m.eds00.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms XumMuuecKkux
16. peaKumgI) (co;mHeHHs[ pazyioKeHust bubmmorexa LIOK
> ’ https://m.edsoo.ru/ff0d3{f34
3aMenieHus, 00OMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
17 SHITUKJIOTIETUCT O6O6YIIIIIGHI/IG u bubmorexa [TOK
’ ) . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUH
Uuctele BemecTBa 1 cMech. CriocoObl bu6moreka [IOK
18. .
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTryeckas padora Ne 2
19 «I?as eNeHNE cﬁeceﬁ (Ha mpumepe bubmiorexa HOK
' 8 ! (Ha [PAMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIH)»
20 KontponsHas padorta Nel o teme bubnuoreka [IOK
’ «BellecTBa U1 XUMUYECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bosgyx — cMmech razos. Cocras
21 BO3 nya Kucnopon — snemeHt u bubmorexa [JOK
' AY%a. poA https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DuU3NYECKUE U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (PeaKIuy OKUCICHUS bubmorexa LIOK
’ poZia (peaKh ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 006 okcuaax
CriocoOsl MmotyueHus: KUCIopoia B
23 J1abopaTopuu iqn OMLIHJJIeH]iIoI::TH bubmiorexa LIOK
’ parop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoit 3¢ ekt Xumuueckoit
54 | DCAKINIH, NOHATHE O bu6nuoreka [IOK
" | TEepMOXMMHYECKOM YpaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEaKLUIX
TomnuBo (He(Th, yroiab U METaH).
(e e, yr ) bubnuorexa [IOK
25. | 3arpsi3HeHHue BO31yXa, CIOCOOBI €ro

NMpCAOTBPALICHHUA

https://m.edsoo.ru/ff0d4c4a




[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

26. | «Ilonyuenue u cobupanne . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYEHHE €r0 CBONUCTBY»
7 Bonxopox — anemeHT u npocroe bubnuorexa [JOK
" | BemectBo. HaxoxeHue B nmpupoie https://m.edsoo.ru/ff0d4dd0
)% Du3nvecKrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [{OK
’ Bojopoaa. IIpumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29. | TloHsaTHE O KHUCIIOTaX U COJISIX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosty4eHust BOJ0poaa B bubnuoreka [JOK
" | maboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckast pabota Ne 4 o Teme
31 <<HpOJ'I eHue u I():061/1 aHue BOJOpOaa bubmorexa LOK
’ y1 b HOPOa, https://m.edsoo.ru/ff0d4{42
W3y4YEHUE €ro CBOMCTBY
1 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [JOK
" | ABoranpo https://m.edsoo.ru/ff0d542e
Brruucnenus oobéMa, KomuvecTBa
33 BEIIECTBA ras3a 1o erc; HU3BECTHOM bubmrorexa IIOK
S| B . https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
34 ABHECHUIO PEAKIINU HAa OCHOBE bubmrorexa IIOK
o P  Poartt o https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHI ra30B
35 dOu3nyecKknue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuil. [Tonsrue 00 bubnmuoteka [JOK
WHIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTEIb.
37 Hacrlinmennrle 1 HeHachIIIEHHbBIE bu6mmoreka [JOK
pacTtBopbl. MaccoBasi JI0Js BENECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpaktuyeckas padora Ne 5 o reme
«[Ipurorosnenne pacTBOpoB ¢ bubnuoreka [IOK
38 . % N
OIIPEAEIIEHHON MacCOBOHU J0JIEU https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTtposnpeHas padota Ne2 mo teme bubnuorexa [IOK

«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342




Oxcunpl: cocTaB, KiIaccupUKaIms,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenne u XuMu4ecKue CBOMCTBA
41 KI/ICJI};)LITHI)IX OCHOBHBIX U bubmiorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHusI: COCTaB, K1accu(UKaIms, bu6mmoreka [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
44
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCIIOT https://m.edsoo.ru/ffO0dfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 CHOCO%BII) nli)n )eHI/ISI XI/IMI/I‘IZEKI/I@ Bubmiorexa IIOK
¢ yHacHu, https://m.eds00.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnueckas cBA3b MEX,
48 KJIaccaMH HEO FaHI/I‘ICCKI/II;(y bubmiorexa LHOK
ooP https://m.eds00.ru/00ad9a50
COETMHEHNH
49 O06o001IeHNE B CHCTEMAaTH3aLIH bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KontpoabHasg padora Ne3 o teme
50 "OCH(I))BHLIG KJ'IIE)ICCLI HEOpraHn4eCKux bubmiorexa HOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHNH
IlepBrBIe NOMBITKN Ki1acCUUKAIIUTI
51 XI/H\IZI/ILIGCKI/IX 3JIEMEHTOB l(?IOH;II;I/Ie 0 bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHbIX JIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 [lepuoanueckas cucrtema bubnmnoreka [JOK

XUMHUYECKUX 31eMeHTOoB /1. H.
MeHpeneeBa

https://m.edsoo.ru/00ada52c




bubmuoreka [JOK

>3 Heprozpt, rpymbi, moArpyrimyI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. M30Tonsl https://m.edsoo.ru/00ada342
Ctpoenue 3JIeKTpo obomoue
TPOCHUE AIIEKTPOHHBIX TI04eK Bubmorexa [IOK
55 aTOMOB 1eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MTPAKTUKH. [1. bubnuoreka [IOK
N. MeHnneneeB — y4€HbIN, IEAATOT U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMu4decKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnunoreka [JOK
XAMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens, oxncienns https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmorexa [JOK
https://m.edsoo.ru/00adb076
KonTtponbHas padota Ned4 o Teme
65 «Ct (r))eHI/Ie aT(I;)Ma Xumuueckas bubmiorexa LIOK
P ’ https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O0001IIEHNE U bubnuoreka [IOK
CHCTEMATHU3AIINS 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/00ad9cb2
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PesepBHeiit ypok. O600IIeHNE 1
CHCTEMAaTH3aINs 3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
aTa nudpoBLIe
Ne n/m Tema ypoka Konrpoabubie | IlpakTuuyeckue A p
Bceero p G0TEI u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsI pado pecype
[lepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AnemeHToB /l. 1. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MECHEHUH

2 CBOMCTB XEIMI/I‘ICCKI/IX 3JIEMEHTOB 1 Bubmrorexa HOK

.. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus xuMmuaecknx 1 bubnuoreka [IOK
peaKuuii MO pa3IMYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0

6 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
KontponbHas padorta Nel o teme

7 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3JIeJIoOB Kypca 8 Kiacca»

IlousaTHE O CKOPOCTH XUMHYECKOM

8 €aKI1U HOH}IpTI/Ie 0 TOMOT'€HHEIX U 1 bubnnorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TFeTEPOTCHHBIX PEAKIUSIX
IlouaTHe 0 XUMHUYECKOM

aBHOBeCHUH. DaKTOPbI, BIUSIONMINE
9 Ea CKOpPOCTh XI/IMI/I‘IECK,()P'I eaKII_II-II/II/I u 1 Eubmiorexa TOK
P p https://m.edsoo.ru/00adc28c
MOJIO)KEHNE XUMHUYECKOTO
paBHOBECHS
Teopus 31EKTPOIUTHUECKOM
10 nncgounauHHpCHanHe U cia0ble 1 bubmiorexa LHOK
’ https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI




bubmuoreka [JOK

1 onHbic ypaBHCHMS peakiuii https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUN bubmmoreka [IOK
00 AJIEKTPOJIMTUICCKOU https://m.edsoo.ru/00add5d8
UCCOLIMAINU
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBICHUI 00 bubmmorexa [IOK
P ; https://m.eds00.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAITTT
14 Tlousttie o runpoanse cojie Bubmiorexa IIOK
P https://m.edso0o.ru/00add9d4
15 O0600611eHre U crucTeMaTu3anus bubnuorexa [JOK
3HAHUHI https://m.edsoo.ru/00addd12
ITpakTiueckast padora Ne 1.
16 <<I?GIHCHI/IG 3Kcnpe NUMEHTAJIBHBIX bubmuorexa LLOK
p https://m.edsoo.ru/00addbfa
3a1auy»
Kourponsaas pabora Ne2 o teme
17 <<9J'IGII<)T OJ'H/ITI/EIGCKEI}I WCCOIIHAITUA bubnnorexa LIOK
P a T(HATHIL https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUN B PACTBOPAX)
OO01as xapakTEPUCTHKA TaJIOTEHOB.
18 an:alnqecfne CBI(;ﬁCTBa Ha IIpuMepe Bubmiorexa IIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CosstHas KACIIOTA
19 XHMIEI{GCI?HS CEOP'ICTBa OJI CHI/IC, bubmiorexa LHOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «1%)0n €HUE conI;IHoﬁ KUCJIOTEI bubmiorexa HOK
yd N . i https://m.edsoo.ru/00ade348
U3y4YeHUe e€ CBOMCTBY
Breruucinenus no ypaBHEeHUSIM
21 XUMHAYECKUX eal}gp UH, €CIIU OOUH U3 bubnnorexa [IOK
peaxiii, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
2 OO11ast XapakTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
73 AnnoTpornHsle MOAU(UKALIUY CEephl. bubnuoreka [IOK

HaxoxeHue cepbl U €€ COeIMHEHU I

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




B Npupoae. XUMHUYECKHE CBOMCTBA
cepel

o4 CepoBoa0po, CTpOCHHUE, bubnmoreka [JOK
¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIIOTa

25 (1)1/131/1%01(1/116) u xmfnqecm/le ’ bubmorexa [TOK

. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHHUE
XHWMHUYECKUE PEAKLUH, JIEKALNE B
OCHOBE TIPOMBIIIIEHHOTO Crtoco0a
ITOJTy4EHUS] CEPHOU KUCIIOTHI. bubnnorexa [JOK

26
XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlel Cpelibl COCTMHEHUSIMHU
cepbl

27 Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK
NPOAYKTA PEAKIIUUA https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB

73 VA-rpynnsl. A3or, bubmuorexa [JOK
pacnpocTpaHeHue B pUpoe, https://m.edsoo.ru/00adeeab
(buznyecKkrue U XMMHUYECKUE CBOMCTBA
AMMHMaK, ero pusndeckue u

29 XHMH‘IG(;KHG c(b];oﬁCTBa MOJIy4EHHUE U bubmrorexa IIOK

> TOIYH https://m.edsoo.ru/00adf004
IIPUMEHEHHE
IIpaxktuueckas padora Ne 3 mo Teme
30 «IPIOJI €HHUe aleMHaKa M3y4YEHUE €ro Eubmrorexa OK
YT » MY https://m.eds0o.ru/00adf180
CBOWCTB»

31 A3oTHas Kuciora, eé Gusndeckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX

32 no0OpeHnil. XUMHUYECKOE b bubmiorexa HOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYKaroUIeH cpeibl
COEIMHEHUSIMHU a30Ta
®ocdop. Oxeua gocdopa (V) u

(op A docopa (V) bubmuoreka [JOK

33 bocdopHas kucnora, GU3NIECKUe U

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC

https://m.edsoo.ru/00adf68a




Hcnons3oBanue pochaTo B
Ka4yecTBE MUHEPAIbHBIX YI0OpEHUH.

bubmuoreka [JOK

34 o
3arps3HeHre TPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacmpocTpaHeHIE B
35 pu gng E)mnlzlecxll)/le 1 XUMHAYECKHUE bubmmorexa [JOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHYECKHE CBOMCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE TPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
37 VYroJsibHasI KUCTOTA U €€ CoJIn bubmorexka [TOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
38
KadectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
non"
[lepBoHauanbHBIEC TOHATHS 00
39 0 rpaHI/IquKI/IX BEIIECTBAX KakK O bubmmoreka LOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIIIepoia
40 Kpemnuii u ero coeiuHEHUS bubmoreka LOK
P a https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaNbHBIX 33724 bubnunoreka [JOK
1o teme «BaxHeie HeMeTalIbl 1 https://m.edsoo.ru/00ae0bf2
UX COCTUHECHUS»
KontponbHas padota Ne3 mo teme
42 «Baxcrl){eﬁmne ieMeTaJ‘IJ‘IBI U UX Eubmiorexa TOK
https://m.edsoo.ru/00ae0el 8
COCITUHECHUS»
OO6mras xapakTepucTuKa
XUMUYECKUX IJIEMEHTOB —
43 METaJIjI0B. MeTandecKkas CBsI3b U bu6mmoreka [JOK

METaJUIMYECKasl KPUCTAJUITMYECKAS
pemérka. Pu3nyeckue CBOMCTBA
METAJJIOB

https://m.edsoo.ru/00ael103e




XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUN Psifl bubmorexa LIOK
o https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJUIOB
O0m1re cnocoObl MOTyYeHUs
MetaiuioB. CriiaBel. BeraucieHus mo
45 YPABHEHUSIM XUMHUYECKUX PEAKIIUN bubmmorexa LIOK
’ https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecu
46 ITousTHE O KOPPO3UH METAIIJIOB bubmmorexa LIOK
pp https://m.edsoo.ru/00ael278
bubmmoreka [{OK
47 [Henotnie MeTamis! https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
Kaus https://m.edsoo.ru/00ae14b2
49 [Ieno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJTBIIUN ¥ MarHui https://m.edsoo.ru/00ael 5e8
50 Baxwueiine coeTMHEHUs KaTbLHs bubmorexa IJOK
a 1 https://m.edsoo.ru/00ael 5e8
51 O06o01enre U cucTeMaTru3arus
3HAHUM
57 JKEcTKoCTh BOABI M CITIOCOOBI €& bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
IT e 6ota Ne 6 emMe
53 KECTKOCTS DO 1 METOS F BuGmiorexa LIOK
" 8 a https://m.edsoo.ru/00aelae8
YCTpaHEHUsI
. bubnuoreka [JOK
>4 AMOMHAHKH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOHCTBA OKCHJIA U bubnunoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00aeld86
57 Oxkcupl, THAPOKCUIBI M COJIH JKeTe3a bubnunoreka [JOK
(I1) u xenesa (II) https://m.edsoo.ru/00ae35e6
53 O06o01IeHre U cucTeMaTru3arus

3HAHUHI




[Ipaktuyeckas padora Ne 7.

59 Pemenue skcriepuMeHTaNbHBIX 3a7a4 1 bubmmoreka [IOK
1o TeMe «BaxHeWIme MeTaaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIN OJIUH U3
60 peareHToB JaH B U30bITKE WU 1 bubnuorexa [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakiumn
61 O6O6HUICHI/IG Y CUCTEMaTH3aIus |
3HaAHUHN
KonTponsHas pabora Ne4 no teme
62 «Baxuenme MeTamibl 1 UX 1
COCTTMHEHUS»
63 BemectBa u matepuainsl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 1 bubnuoreka [IOK
OKpY)Karolen cpeJibl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B perieHun 1 bubnuoreka [IOK
9KOJIOTMYECKUX MPoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBubiit ypok. O6001meHNE 1 1 bubnunoreka [JOK
cUCcTeMAaTU3aIys 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprubiit ypok. O6001meHNE 1 1 bubnuorexa [JOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/00adb33¢c
63 PezepBHblit ypok. O0o001IEHNE U 1 bubnuoreka [IOK
cUCTEMAaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/JUYECKOE OBECIHIEYEHUE OBPA30OBATEJIbBHOI'O
MMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA
» Xumus, 8 xinacc/ Kysnernosa H.E., Turosa H.H., 'apa H.H.
Wznarensckuit nentp «Benrana-I"pad»
» Xumus, 9 xkmace/ Kysnenosa H.E., Turosa H.H., 'apa H.H.
Wznarensckuit nentp «Benrana-I'pad»
Tabmuist:
[Iepnoanueckas cuctema xXumMu4eckux 3nemMeHToB /1. 1. Menneneesa,
Tabnuma pacTBOpUMOCTH,
DNEKTPOXUMHUECKUH Psil HAPSHKCHUS METAJUIOB

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzanus-tpedosannii-OI'OC-ocHOBHOr0-0011€r0-00pa3oBaHusl. -
Mertoandeckoe-nocooue-as-yautens.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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