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INOACHHUTEJIBHAS 3AIIMCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOT'O OOII[Er0 0Opa3oBaHuUs COCTaBIIEHA HA OCHOBE
TpeOoBaHUIl K pe3ylbraTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
obmero ob6paszoBanusi, npeacraBieHHbx B PI'OC OO0, a Takke Ha OCHOBe deaepalbHON
paboueil mporpaMMbl BOCIIUTAHUSA M C Y4ETOM KOHLEMIMHU IpErnoAaBaHus y4eOHOTo mpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickort deaepannn.

[IporpaMmMa mo xXuMUM Oa€T NOpEACTaBIEHHWE O LesIX, oOmel cTpareruu oOy4eHHs,
BOCHHUTAHUS M pa3BUTUs OOYYAlOIIMXCS CpPEACTBAMU Y4eOHOrO NpeaMeTa, YCTaHaBIIMBAET
o0s13aTenbHOE MPEAMETHOE COAEp)KaHMe, MPeAyCMaTpUBaeT paclpeesieHne ero 1o kiaccaMm u
CTPYKTYPUPOBAaHHE IO Pa3esiaM U TeMaM IIPOrpaMMbl 110 XUMHUH, ONIPEAEIIAET KOJIUYECTBEHHbBIE
U KAYECTBEHHBIE XAPAKTEPUCTUKU COJACPKAHMS, PEKOMEHAYEMYIO I0CIEA0BATEIbHOCTh
U3YUCHUSI XUMHUHU C YU4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKU y4eOHOTO
polecca, BO3PacTHBIX 0COOEHHOCTEH 00y4aroIIUXCsl, ONpeAessieT BOZMOKHOCTH MIpeaMeTa JUis
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTelIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl, a TaKke TpeOOBaHUI K pe3ylbTaraM O0y4eHHs] XUMUU
HA YypOBHE IeNieil W3ydyeHus TpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON
JESTENIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO y4eOHOTO COAEepKAHMSL.

3HaHME XUMUU CIY>KUT OCHOBOU 7Is1 GOPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIIEroCs, €ro
MPEICTaBICHUN O MaTepUaAIbHOM €IMHCTBE MHUPa, BAXXHYIO POJIb UTPAIOT (hOpMUpYEMBbIe XUMUEH
MPEICTaBICHUS O B3aMMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B MPUPOJE, O MYTIX
pelieHuss TI0OANbHBIX MPOOJIEeM YCTOMYMBOTO Ppa3BUTHs YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U IKOJIOTHUYECKOM O€301MacHOCTH, MPOOJIeM 3IPaBOOXPAHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET pean3aliu BO3MOXKHOCTEH JUIsl caMOPa3BUTHUS U (HOPMUPOBAHUS KYIIBTYPBI
JUYHOCTH, €€ o011ei u QyHKIIMOHAIbHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHKE MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB WX  CAMOCTOATEIbHOW  yueOHOW  JEeSATeNbHOCTH,  OKCIEPHUMEHTAIBHBIX U
UCCIIEJIOBATEIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIIOBCEAHEBHOW JKM3HU, TaK U B
npodecCHOHANIbHON 1eATeNbHOCTH;

3HAKOMHUT CO CHEIU(HUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3I HA €MHCTBO MPHUPOJIBI M YETIOBEKA, SIBISAETCS OTBETCTBEHHBIM TAarioM B ()OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0Y4aIOIINXCS;

CIOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPHPOJE, K UENOBEKY, BHOCHT CBOW BKJIaJ B OJKOJIOTHYECKOe OOpa3oBaHUE
o0yJaromnmxcs.

JlanHple HampaBieHUs B OOy4YEHHU XHMHUU OOECHEUMBAIOTCS crenu(ukoil comep:kaHus
yueOHOTo MpeIMeTa, KOTOPBIN SBISETCS MeIarornuecky aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayK{ XMMHH Ha ONIPEIENIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroNMMHUCS] CUCTEMBI NTEPBOHAYANBHBIX MOHATUNA XMMHH, OCHOB HEOPTaHUYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MTOHATUN OPraHUYECKON XUMHUH.

CrpykTypa coaepKaHUsi IPOrpaMMBbl 10 XUMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxoaa kK e€ mzydeHuto. CopepkaHue CKIAIbIBACTCS M3 CUCTEMbI MOHATHM O XUMHYECKOM
DIIEMEHTE M BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKod peakiuu. OOe ATH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbl MO MPUHLHUITY MOCJIEI0BATEIbHOTO pPa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepunoauueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHAa XMMUU;

— YUY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— IpeCTaBlIeHU 00 MEKTPOIUTUYECKON TUCCOLMAIIUH BEIIECTB B PACTBOPaXx.
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Teopernyeckrne 3HAHUS PACCMATPHUBAIOTCS HAa OCHOBE SMIUPHUYECKH MOMYyYEHHBIX U
OCMBICJICHHBIX (PAaKTOB, Pa3BUBAIOTCS MOCJIEOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBITOTHSISA
byHKIMH OObSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUUYECKOTO
MPUMEHEHHUS U TOJTYYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl MO XUMHUHU CHOCOOCTBYeT (POPMHUPOBAHMIO MPEACTABICHUS O
XUMHUYECKOI COCTaBISIONIEH HAy4YHON KapTUHBI MHUpPa B JIOTMKE €€ CHCTEMHOH NIpPUPOJBI,
[IEHHOCTHOT'O OTHOIIICHHUS K HayYHOMY 3HAHUIO U METO/IaM MO3HaHUA B Hayke. M3yuenue xumun
MPOUCXOMUT C TMPUBJICYCHHUEM 3HAHMM U3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buonorus. 5—7 knaccb» u «dusnka. 7 Kaacey.

[Tpu u3yyeHN XUMUU MIPOUCXOTUT (HOPMUPOBAHUE 3HAHUN OCHOB XHUMUYECKON HAyKH Kak
001acTi COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUYECKONU JEATEIIbHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJIBTYphl. 3a/Jadya y4eOHOro MpeaMeTra COCTOUT B (hOPMHUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXHEUIIUX (PAKTOB, MOHATUHN, 3aKOHOB M TEOPETHUECKHX
MOJIOKEHHUM, JIOCTYIHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHU K HayYHBIM METO/aM MO3HAHUS MIPH U3YYEHHUH BEIECTB U XMMHUYECKHUX PEaKlUii, B
dbopMUPOBaHUU U PA3BUTHH MO3HABATEJIbHBIX YMEHHMM U HX MPUMEHEHHMH B Y4YeOHO-
MO3HABATEIbHON M y4eOHO-UCCIIEA0BATENbCKON AEATeIbHOCTH, OCBOCHUH MPABHI 0€30MacHOTO
oOpallieHus ¢ BelleCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3yuyeHUHM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Ba)KHOE 3HAYCHUE
MpUOOPENHN TaKue 1eH, KaK:

— (QopMHpOBaHUE WHTEIJIEKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO pEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTh OOy4YeHHMs Ha CHCTEeMAaTHYEeCKOe NpUOOIIeHHEe OOyYaroIuXxcs K
CaMOCTOSITENIbHOM ~ TO3HABaTeNIbHOM  NIEATENbHOCTH, HAaydyHbIM  METOAaM  [O3HAHUS,
(bopMUPYIOIIM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEN K XHUMHUH;

— ofecrneuyeHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OO0y4YarOUIMMUCS OIbITa
pa3HoOOpa3HON AESATETbHOCTH, MO3HAHMS U CAaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHI[HH ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIsl PA3IMYHBIX BUAOB JACSITEIbHOCTH,

— ¢GopmupoBanue 001Iel QPyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpA, HCIONb3YS 3HAHUS U
OTBIT, TOJYYEHHbIE TPU HU3YUYEHUU XHMHHU, TPUMEHATh WX TpU pElIeHUH mpoldieM B
MOBCEIHEBHOM JXU3HH U TPYAOBOH I€ATENbHOCTH;

— ¢opMupoBaHUE Y 00YYAIOIINUXCS TYMAaHUCTHUECKUX OTHOILIEGHUH, MOHUMAHUS IEHHOCTH
XUMHUYECKUX 3HAHUHU ISl BBIPAOOTKH HKOJOTHYECKH Ie1eCO00pa3HOro MOBENEHUs B OBITY U
TPYIOBOW NEATEIHHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MPUpPOTHOU
Cpelsl;

— pa3BUTHE MOTHUBAIMH K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHS OOIIEUYENIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOODPY
npodus ¥ HAMIPaBIEHHOCTH JadbHEHNIIEro o0y4eHus.

OO61ee yucno 4acoB, OTBEACHHBIX U M3y4EHHUS XUMHH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEZIETIO).

COILEPKAHUE OBYYEHMUSA

8 KJIACC
IlepBonayaibHbIe XUMMHYECKHE IIOHATHS



[Ipenmer xumuu. Ponb XUMHUM B KU3HU YEJIOBEKA. XHMMHSI B CHCTEME HayK. Tena u
BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocCTosiHue BeniecTB. llonsatne o
METOJIaX TO03HAHUs B XUMHUHU. YHCThIe BemecTBa U cMecu. CiocoObl pa3iesieHus CMeceil.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
IIpocThie U cioxkHbIE BENIeCTBA. ATOMHO-MOJIEKYJISPHOE YUEHHUE.

Xumuueckas (opmyna. BaleHTHOCTP arOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAsE aTOMHasg Macca. OTHOCUTENIbHASL MOJICKYIISIpHAs
Macca. MaccoBas Joasd XUMHYECKOT0O dJIEMEHTA B COSTUHEHUH.

KonnyectBo BemiectBa. Moisb. MosisipHast Macca. B3auMOCBsA3b KOJMYECTBA, MAacChl U
Yucia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacué€Tel mo hopmysiaM XUMHYECKUX COCTUHEHUH.

®uU3MYecKue U XHUMHYECKHE SIBJICHHS. XHUMHUYECKass peakius U €€ MpPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHHUs. Kiaccupukanus XUMHUECKUX PEaKIui
(coemuHeHus, pa3IoKEHUs, 3aMEIICHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYI0M, IMpaBuiIaMu pabOThl B JIabopaTopuu W IpHEMaMu
oOparieHusi ¢ Ja00paTOPHBIM OOOPYAOBAaHUEM, W3YYCHHE M ONMHCAaHHE (U3HMYECKHUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOAeHNE (PU3UYCCKUX (TUTABJICHUE BOCKA, TAsSHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KHTIEHUE M KOHJCHCAIMs BOAbI) U XUMUYECKUX (TOpEHHUE CBEYH,
MIPOKaJIMBaHUE MEIHOM IMPOBOJIOKH, B3aUMOJICUCTBHE MeJIa ¢ KUCJIOTOM) SIBIICHUM, HAOMIOICHHUE 1
ONHMCaHWe MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUK (pa3IoKeHHE caxapa, B3auMOJICHCTBHE
CEepPHOM KHCJIOTHI C XJIOpUJIOM Oapus, pasinokeHue ruapokcuaa meau (Il) mpu HarpeBanuw,
B3aMMOJIeHiCTBHE kene3a ¢ pacTBopoM conu meau (1), uzyuenue cnocoboB pasneneHus: cMecei:
C TIOMOIIBKD MarHuTa, (UIBTPOBAHHME, BBITAPUBAHHUE, JTUCTHUIUIALMSI, XpomMartorpadus,
MPOBEJCHUE OYHCTKH IMOBApEHHOM CONM, HAOMIONEHWE U ONHUCAHWE PE3YJAbTATOB IMPOBEICHUS
ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MacChl, CO3JaHHE MOJEIEH MOJEKYI
(IIapOCTEP>KHEBBIX ).

Ba:xuneiinue npeacraBuTe/ M HEOPraHMYECKNX BelleCTB

Bo3nyx — cMmech razoB. CocrtaB Bo3ayxa. Kuciaopon — 31€MEHT M MPOCTOE BEUIECTBO.
Haxoxaenne kucinopoaa B npupoje, GU3NIecKue U XMMUYSCKHE CBOMCTBA (PEaKIMM TOPEHUs).
Oxcupnpl. [lpumenenue xkucnopoaa. CrnocoObl MONy4eHHs KHCIOpoAa B Jaboparopud U
MPOMBILIUIEHHOCTH. KpyroBopoT kucimopona B mpupozge. O30H — amnoTpornHas MoauduKanus
KHCIJIOpOJA.

TenmoBoit 3pdekT XUMHUECKOW peaklud, TEePMOXUMHUYECKHUE YpaBHEHHS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojdb W METaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
NapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — oamemeHT M mpocroe BemectBo. HaxoxkaeHue Bomopoma B IIPUPOIE,
dbuznyecKkre U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmoydeHus. KuciaoTsr u comu.

MonspHslii 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BOABl. Boma kak pactBopurens. PactBopel. HaceliieHHble U
HEHACBIIIEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BelIeCTB B BoAE€. MaccoBasi 10jsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHuA. Poib pacTBOPOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HeHHe NPUPOAHBIX BoA. OXpaHa M OYUCTKA
MPUPOAHBIX BO/I.

Knaccudukanuss Heopranmueckux coeaumHenuid. Oxcunpl. Krmaccuduxanus oxcumos:
cosieoOpasyroliye (0OCHOBHbIE, KUCIIOTHBIE, aM(pOTepHbIe) 1 HeconeoOpasytomue. Homenknarypa
okcu10B. Ou3nueckre U XUMUYECKUE CBOMCTBA OKCUIO0B. [lonyueHne OKCUI0B.

OcHoBanus. Knaccudukaruss OCHOBaHHMM: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenxknarypa ocHoBanuii. ®du3nueckne M XUMHUYECKUE CBOMCTBA OCHOBaHWU. llomyueHue
OCHOBaHMUI.

Kucnotel. Knaccudukarus kucinor. Homenknarypa kucnor. @u3ndeckue U XUMUYECKUE
cBoricTBa KUCIOT. Pan aktuBHOoCTH MeTtaiuioB H. H. bekerosa. [lonyyenne kucior.
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Comu. Homenknarypa coneil. dusnyueckne U XUMUYECKUE cBoWcTBa coseil. [lomydenne
COJIEH.

I'eneTnueckas CBA3b MEXYy KJIacCaMU HEOPraHUYECKUX COEAMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/IeJICHUE COAEpkKaHMs KUCIOPOoAa B BO3AyXe, MolyuyeHue, cooupaHue,
pacro3HaBaHME M HW3yYEHHUE CBOMCTB KHUCIOpOJa, HaOIIOIEeHHE B3aMMOJACHUCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BOSHHUKHOBEHHS U HpEKpalleHusl ropeHus (moxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHJIOB U OINHMCAaHHE HX CBONCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3y4CHHE CBOWCTB Bomopona (ropeHue), B3aumopencTBue Bomopoxa ¢ okcumom memu (1)
(BO3MOXKHO MCHOJIb30BaHKE BUAEOMATEPHUATIOB), HaO0AeHHE 00pa3lioB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJEIOBaHHE OCOOCHHOCTEH pacTBOPEHHS BEUIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOW JOJEH pacTBOPEHHOIO BEUIECTBA,
B3aMMOJICICTBHE BOJbI C MeTaUlaMM (HarTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHUANIOB), HCCie0BaHHe 00pa3loB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOIOIeHNe M3MEHEHHsS] OKpPacKd HHAMKATOPOB B PAacTBOpaX KHUCIOT U IIEJ0oYel, M3ydeHue
B3aumoznelictBua okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C MeTalaMu,
peakuuil HeUTpaau3aluM, I[OJIYYeHHUE HEepPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajula IpyTuM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1a4 o TeMe «BaxkHelne
KJIACChl HEOPIaHUYECKUX COCIUHEHUI.

Iepuonnyecknii 3axkon u Ilepuoagnueckasi cucremMa xummuuyeckux djiementoB /. U.
MenaeneeBa. Ctpoenne aromoB. XumMu4eckasi cBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIACCU(PUKAIIUN XUMUYECKUX dJIEMEHTOB. [loHATHE 0 rpynax CXOIHBIX
2JIeMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMEIbHbIE METaJUlbl, TallOTeHbl, HMHEPTHBIC TIa3bl).
DNeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCHJIBI U THAPOKCH/IBI.

[Tepuonnuecknii 3akoH. Ilepwomuueckass cucTemMa XuUMHYECKHX siemeHTtoB /[l .
MenneneeBa. Koporkonepuoanass u giuHHONepuonHas (opmbl [leproanueckoil cucTeMbl
xumuueckux avemeHtoB JI. M. Menpeneesa. Ilepuonsl u rpynnbl. PU3MYECKUN CMBICI
MOPSIIKOBOTO HOMEpPAa, HOMEPOB NIEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocraB aromHbix sanep. HM3ortombel. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuoaudeckoit cucTeMbl
. WN. MenneneeBa. XapakTepUCTUKa XUMHUYECKOTO DJIEMEHTAa I10 €ro IOJOXKEHUI0 B
ITepuognueckon cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI PaInyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 IPyIIaM U MepUoaaMm.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHSA HayKU U NpakTuky. 1. 1. MeHaeneeB — y4€Hbli U IpakJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momnsipHas u HETOJIsIpHAs ) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okuciieHHs. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iponecchbl
OKHCJIEHUS U BOCCTAHOBJEHUs. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB BEIIECTB METAVIOB M HEMETAIJIOB, B3aUMOJCHCTBHE THUAPOKCHIA
LMHKA C pacTBOPaMHM KHUCJIOT M IIEJIOYEN, IPOBEACHUE OIBITOB, WIUTIOCTPUPYIOIINX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOPEHHE, PEAKIINH PA3JI0KEHHS], COSTUHEHNS).

Mexcnpeomemnvwle ceasu

Peanuzanus MexXnpeaMETHBIX CBA3EH NMPHU M3yYEHUU XUMHUHU B 8 KJIACCE OCYIIECTBIISETCS
Yyepes UCIONIb30BaHNe KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATUHN, TaK U MOHSATHH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAEIIBHBIX MIPEAMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.



OO61ure ecTecCTBEHHO-HAYYHbIE TOHITHS: HAyYHBIN (DaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJIN3,
CUHTE3, Kiaccuukanus, NEepPUOAUYHOCTb, HAOIIONEHUE, SKCIEPUMEHT, MOJEINPOBaHuUE,
U3MEepEeHHEe, MOJIeIb, SBJICHHE.

O®uznka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKY/a, SJIEKTPUUECKHH 3apsii, BELIECTBO, Telo, O0bEM, arperarHoe
COCTOSIHHE BEIIECTBa, ra3, (U3WYECKUE BEIUYHHBI, €IUHUIIBI U3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE311p1, COJIHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

[eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOpPHbIE TMOPOABI, IOJIE3HbIE
HCKOIIaeMbl€, TOILITUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo m XuMu4yeckas peakuusi

Ilepuognyeckuit 3akoH. Ilepuoguueckass cucrema XumMuyeckux osnemeHtoB . U.
MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHCHHMH CBOWCTB XHMHYCCKHX
AJIEMEHTOB TIEPBBIX TPEX IMEPUOMOB, KalMs, KalblUs U HUX COCIWHEHUH B COOTBETCTBUHU C
MOJIOKCHHEM 3JIEMEHTOB B [leproaudeckoil cucTeMe U CTPOSHUEM X aTOMOB.

CTpoeHue BeIIEeCTBA: BHUJbl XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTDH CBOMCTB BEILIECTBA OT THIIA KPUCTAJUIMUCCKON PEIIETKH M BUa XUMHYECCKOW CBSI3H.

Knaccudukanuss U HOMEHKIATypa HEOPraHMYECKHX BeHIECTB. XHMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHWYECKHX COCIUHCHHM, TeHETHYeCKas
CBSI3b HEOPTraHWYECKUX BEILIESCTB.

Knaccudukanuss XMMHYECKHX pPEaklui MO pa3MYHbIM MpH3HAKaM (TI0 YUCIY U COCTaBy
YUaCTBYIOIIMX B pPEaKIWU BEUIECTB, MO TEIIOBOMY d((deKTy, M0 H3MEHEHHIO0 CTereHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTHIO KaTalau3aropa). DK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTHe O CKOpPOCTH XMMHYECKOH peakmuu. [ToHsTHE 00 0OpaTUMBIX M HEOOpPaTHMBIX
XUMHUYECKHX peakiusax. [loHATHE O TOMOreHHBIX M TeTePOreHHBbIX peaknusax. [loHsarue o
karanuse. [loHaTre o XuMu4eckoM paBHOBeCHH. DAaKTOPBI, BIUSIOINIME HA CKOPOCTh XUMHYECKON
PEaKIMH U MOJ0KEHUE XUMHUECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, DJIEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTENBHOM peakuuu. COCTaBIE€HUE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCTIONIb30BaHUEM METO/Ia AIIEKTPOHHOT0 OanaHca.

Teopusi AMEKTPOIUTUUECKON NUCCOLMALNU. DIEKTPOJUTHI U HEINEKTPOIUTHl. KaTuoHbI,
aHUOHBI. MexaHu3M JUCCOIMAlMM BELIECTB C PAa3JIMYHBIMU BHJIAMH XHUMHUYECKOM CBS3U.
Crenens aucconuanuu. CUIbHBIC U ClIa0bIe YMEKTPOIHUTHI.

Peakuuu moHHoro oOMeHa. YcioBHs MPOTEKAaHUs PEAKIMl MOHHOTO oOMeHa, MOJHBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakiuil. CBOICTBa KUCJIOT, OCHOBAaHMM M COJIEd B CBETE
MPEICTaBICHUH 00 SJIEKTPONUTHYECKON naucconnanuu. KadecTBeHHBIE peaklMu Ha HOHBI
[ToHsiTHE O TUAPOIU3E CONIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJAENAMH KPHUCTAUNIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJJIOB M HeMeTauioB (TpaduTa W aiMasa), CIOXKHBIX BEHIECTB (XJOpUAa HaTpHs),
HCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XHMHMUYECKOM pEaKUHUU OT BO3JAEHCTBUSI Pa3IUUYHBIX
(bakTOpOB, MCCIEAOBAHUE AIIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa JAUCCOIHAINH
KHCJIOT, 11IeJIouei U coield (BO3MOXKHO MCMOIb30BaHUE BUAEO MAaTEPHAIIOB), TPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX TPHU3HAKK TPOTEKaHHsS peaklnii MOHHOro oOMeHa (0OpazoBaHHE OcajKa,
BbIJICTICHHE Ta3a, 00pa30BaHME BOJbI), OMBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEINbHBIX PEAKUUN (FOpeHue, peaklny pa3ioKEHUs, COCAUHEHUs), pacrno3HaBaHUE
HEOPraHWYECKUX BEIIECTB C TMOMOIIBIO KAayeCTBEHHBIX pEaKIUid Ha HOHBI, peIIeHUe
AKCIIEPUMEHTAIbHBIX 3a/1a4.
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HemeTaibl M X COeTUHEHUS

OOmast xapaktepucTuka ranoreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHbBIE
crerieHu okucieHusi. CrpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOrCHOB.
XUMHUYECKHE CBOICTBa Ha TpuUMepe Xyopa (B3aUMOJCHCTBHE C MeETalllaMH, HEeMeTaJUIaMH,
nresiodamu).  XsopoBomoporn. ConsiHas —KUCIIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHne. J[elicTBUe XJI0pa U XJIOPOBOIOPO/Ia HA OPTraHU3M YelloBeKa. BaskHelme XIopu bl
U MX HaXOXICHUE B IIPUPOJIC.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeNeHu OKHcieHus. CTpoeHue W (U3UYECKHe CBOHCTBAa MPOCTHIX BEIIECTB —
KHCJIOPOZla U Cepbl. AJUIOTPOITHBIE MOAM(HUKAINU KHCIOpPOAa U Ccepbl. XUMUYECKHE CBOHCTBA
cepel. CepoBozopon, cTpoeHHe, (U3NYEeCKHe M XHMHUYecKHe CBOHCTBA. OKCHIBI cepbl Kak
NPEACTaBUTENIN KUCIIOTHBIX OKCHIOB. CepHasi KHCIOTa, (PU3MUYECKUE M XMMUYECKHE CBOWCTBA
(oOme Kak TpeACTaBUTENs Kiacca KHCIOT W crnenuduyeckue). XUMHUECKHE PEaKIHH,
JeKaIMe B OCHOBE IMPOMBIINUICHHOTO CHOco0a TONydeHHs] CEepHOM KucioThl. [IpuMeHeHme
cepHoii KucaoThl. Colu CepHON KHUCIIOTHI, KA9YeCTBEHHAs peakius Ha cyiabdar-nuoH. Haxoxmenue
ceppl W e€ COCOUHEHHMH B TpUpOAC. XUMHYECKOE 3arps3HEHHE OKPYXKAWMEH Cpeabl
COCIMHCHUSIMHU Cepbl (KUCIIOTHBIC JOXKIH, 3arpsS3HCHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
NPEIOTBPAIICHUS.

OO6mass xapakrepuctuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIC CTENCHH OKHCICHHS. A30T, paclpoCTpaHEeHHEe B Tpupone, Quzmueckue u
XUMHYECKUE CBOMCTBA. KpyroBopor azora B npupojae. AMMHAK, ero (PU3HYECKUE U XUMUYECKHE
CBOICTBa, MoslydyeHue u npumeHenne. Coinu aMMOHUS, UX PU3NYECKUE U XMMHUECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHass peakids Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJydYCHHE,
dusnveckne W XHMMHUYECKHE CBOWCTBa (0OIIME Kak TpPEACTaBUTENs Kiacca KHUCIOT |
cnenuduyeckue). Vcrnonb30BaHWE HHUTPATOB M COJCH aMMOHHUSI B Ka4eCTBE MHHEPAIbHBIX
yIoOpeHuid. XUMHUECKOE 3arpsS3HEHUE OKPYKAIOIMICH Cpellbl COSTUHEHUSAMHU a30Ta (KUCIIOTHBIC
JOXK]IM, 3arpsi3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Docdop, amuioTpomHble MOAUDUKAIUIH
docdopa, busznueckue u xumuueckue cpoictBa. Okcua docdopa (V) u dpochopnas kuciora,
du3nveckue W XMMHYECKHE CBOWCTBa, moiydyeHue. Mcmomp3oBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX yIOOpEHUH.

OO6mas xapaktepuctuka srneMeHToB |V A-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTETIEHU OKUCICHH. YIIEpOJl, alJIOTPOIHbIE MOAU(HUKAINH, PACTIPOCTPAHEHUE B
npuposae, pusnyeckue u XuMHUYeckue cBoicTBa. Ancopbuus. KpyroBopor ymiepona B mpupoze.
Oxkcuppl yrnepoaa, ux ¢uU3nYecKue U XMMHUYECKHe CBOICTBA, NEHCTBUE HA KMBBIE OPTaHU3MBI,
MOJTydeHUE W MPUMEHEHHEe. JKOJOTHYecKre MpoOiieMbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a TII0OANBFHOTO TMOTEIUICHUS KIUMara, MapHUKOBBINA 3¢ (dekT. YrompHas KHCIOTa U €&
comu, UX (U3MYEeCKue M XMMHUYECKHE CBOMCTBa, MOIy4YeHHEe M mpuMeHeHHe. KadecTBeHHas
peaxius Ha KapOoHaT-uoHbI. Mcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH
U CEJIbCKOM XO3HCTBeE.

[lepBoHauanabHbIe MOHIATHS 00 OPraHMYECKUX BEIECTBAX KAaK O COENMHEHUSX YIepoja
(MeTaH, »JTaH, OJTWJIEH, AalleTWJIEH, JTaHOJ], DIUIEPHUH, YKCycHas Kuciora). llpupoanbie
WCTOYHHUKH YTJIEBOAOPOAOB (Yroiib, TPUPOAHBIA Ta3, He(dTh), MPOAYKTHI HX TMepepadboTKu
(6eH3uH), UX pOIIb B OBITY U MPOMBIIIIEHHOCTU. [ToHATHE 0 OMOTOTUYECKH Ba)KHBIX BELIECTBAX:
KUpax, OelKax, yIIeBoJax — M WX POJIM B KU3HU UeNOBeKa. MarepuanbHOEe EIHHCTBO
OpPTaHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOIYYeHHE M IPHUMEHEHUE.
Coenunenus kpeMHuss B npupone. OOmme mpenctaBieHus o6 okcuae kpemuus (1V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX MCIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxHeiimue
CTPOUTENIbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, IeMEeHT, OeToH, xene300eToH. I[Ipobmembl
0€301MacHOTO UCIIOIb30BaHMUSI CTPOUTENLHBIX MAaTePUAIOB B TOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:



u3yueHue o0paslioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEIACHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHbI U HAOIIOEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYecKUe U XUMUYECKHE CBOWCTBA TajlOTEHOB U UX COENUHEHUH (BO3ZMOXKHO
MCIIOJIb30BaHUE BHUAEOMATEPHUANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOPUAOB (TalOreHUIOB),
O3HAKOMJICHME C oOpa3uamMu ceppl U €€ COeOUHEHHsIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEepUaoB), HaOmIoAeHHe TMpolecca OOyIlIMBaHUsA  caxapa MOA  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCJIOTHI, M3yUY€HHE XUMHYECKHUX CBONCTB pa30aBJICHHOW CEpHOMN
KHUCJIOTBI, TIPOBEICHUE KAYECTBEHHOM peakiuu Ha cylb(par-uoH U HaOmoJeHHe Npu3Haka eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKUMH CBOMCTBaMU a30Ta, ¢ochopa U UX COENUHEHUI
(BO3MOKHO HCIIOJIB30BAaHUE BHICOMATEPHUAIOB), 00pa3IiaMu a30THBIX U (POCHOPHBIX yIOOpEeHHIA,
NojlyyeHue, coOupaHue, pacro3HaBaHHE U M3yYCHHE CBOHCTB aMMHakKa, I[pOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U (ochaT-uoH U U3yueHue MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICCTBHE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUANIOB), U3y4yeHUE Mojeliell KpUCTAUIMYECKUX pemeéToK ainMasa, rpadura,
dynnepeHa, 03HaKOMIICHUE € TIPOLECCOM a/ICOPOLIUU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yrIEM M YCTPOMCTBOM MPOTHUBOrasza, IOJy4deHHe, cOOHpaHue, paclio3HaBaHWE U H3YyYEHUE
CBOMCTB YIVIEKHCIIOTO ra3a, IpoBeIeHHE KaueCTBEHHBIX PeaKiuii Ha KapOOHAT U CHIIMKAT-UOHBI U
U3yuyeHHWE TPU3HAKOB MX TMPOTEKAaHUS, O3HAKOMJICHHME C TPOAYKIUEH CHIMKATHOM
MIPOMBILIUIEHHOCTH, PELICHHE 3KCIePUMEHTANBHBIX 337a4 Mo TeMe «BaxHeillne HeMeTawibl U
UX COCMHEHUS».

MeTanabl 1 UX coeTMHEHUS

OO0mass xapakTepUCTHKa XWMHUYECKUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxenus B [lepuoauueckoil cucteme xumuueckux sneMmenton Jl. M. MenneneeBa u ctpoeHus
aromoB. CTpoeHue MeTayuioB. MerauiMueckas CBSI3b M METaJUIMYecKas KpUCTAJIMYecKast
pemérka. ONeKTPOXUMUYECKUN psii HampsbkeHuil metaioB. DuU3WyYecKue U XHUMUYECKHE
cBoiicTBa MetaiyioB. OOmue crnocoObl ModydeHus: MeTauioB. [ToHsITHE O KOPPO3UU METaJUIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[lenounbie MeTasuibl: onoxkeHue B [lepuonnyeckoit cucreMe XUMUYECKUX 31eMeHTOB Jl.
W. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIeHUE B npupoje. Pu3nueckue U XUMHUUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kamusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [IpumeHeHune
LIEJIOYHBIX METAJVIOB U UX COEIMHEHUM.

[Ilenoyno3eMenbHbIE METAIBl MAarHUM W KajdblLMil: moJiokeHue B llepmonnueckoit
cucreMe xumuueckux snemeHToB J[. M. MenzaeneeBa, cTpoeHME UX aroOMOB, HAXOXKIEHUE B
npupoae. Puznueckue U XMMUYECKUE CBOIMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KaJbIus (OKCUM, THAPOKCU, coir). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nonoxxkenue B llepuogmueckoir cucreme xumuueckux snemeHtoB JI. .
MenpeneeBa, CTpoeHHE aroma, HaxoxkJeHue B npupoae. dusnyeckre 1 XMMUYECKHE CBOMCTBA
anroMuHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THAPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepuoanueckoir cucreme xumuyeckux »saemeHtoB [[. W.
MenpeneeBa, CTpoeHUE aroma, HaxokJeHue B npupoae. dusnyeckre 1 XMMUYECKHE CBOMCTBA
xkeneza. Okcupasl, Tuapokcuasl U comu xenesa (1) u sxemesa (1), ux cocras, cBoiicTBa u
MOJIy4ECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOOpaslaMd METAJIOB M CIUIAaBOB, WX (U3UYECKUMHU CBOMCTBAMHU,
M3yUeHUE pe3yNbTaTOB KOPPO3WU METAIUIOB (BO3MOXHO HCIOJH30BAaHHE BUECOMATEPHATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUSI OKCHUJIA KANIbIIMs M HATPUs C BOAON (BO3ZMOXKHO HCIIONIb30BaHUE
BUJIEOMATEpUAJIOB), HCCIEAOBAaHUE CBOMCTB >KECTKOW BOABI, Mpollecca TOPEHUs Kejle3a B
KHCIIOpoAe  (BO3MOXKHO  HCIIOJIb30BaHUE  BHMJIEOMAaTepuajoB), MPHU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pEaklUii Ha WOHBI: MarHus, KalbllUs, allOMUHUS, ITUHKA, xerne3a (1) u xemnesza
(1), meau (1), HaGMOMEHUE W OMUCAHKE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
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KaJus U Kajbls (BO3MOXKHO HCIOJIb30BaHHE BUIEOMATEpPHANIOB), UCCIIENOBaHHE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IA aIFOMUHUS U THIPOKCH/IA [IMHKA, PEIICHNEe SKCIIEPUMEHTANIbHBIX 3aa4 10
TeMe «BakHele MeTasuibl U UX COSAUHEHUSD.

XuMHS 4 OKPYKAKIIAs cpena

BemiectBa u Marepuaibl B IOBCEJHEBHOM >KM3HM YeJoBeKa. be3omacHoe HCIonb30BaHUe
BEIIECTB M XHMMHUYECKUX peakiuii B ObITy. llepBasg momours mpu XUMHUYECKHX OXKOTax U
OTpaBJICHUSX.

XUMHYECKOe 3arps3HEHHE OKpYKarollen cpelbl (mpeaenbHas J0nycTuMasi KOHIEHTPALUs
Bemiects, naiee — [1JIK). Ponb xuMum B pereHun 3K0J0THYECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTeprasoB (CTEKJIO, CINIaBbl METAJIOB, IOJUMEPHbIE MaTepuabl).

Mescnpeomemmuoie ceasu

Peanu3zanust MeXIpeIMETHBIX CBSA3EH MPH M3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBISETCS
yepes3 UCIOJIb30BaHKE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TOHATUMN, TaK U MOHSATHH, SBISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61ure ecTeCTBEHHO-HAYYHbIE TOHSTHS: HayYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CUHTE3, Kiaccu(ukanus, MNEePUOAUYHOCTh, HAOIIONEHUE, SKCIEPUMEHT, MOJEINPOBaHNUE,
U3MEepEeHHe, MOJIEIb, SIBJICHHE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHS, MaTePHAIIbI.

Ouzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ, HW30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, OJCKTPUUECKH 3apsl, MNPOBOIHUKU, MOIYINPOBOAHUKH,
TUDIIEKTPUKHU, (POTOANEMEHT, BEIIEeCTBO, TENIO, 00BEM, arperarHoe COCTOSHUE BEIECTBa, ras,
pacTBOp, pPAcTBOPUMOCTb, KPHUCTAJUIMUECKas pelETKa, CIJIaBbl, (U3UYECKUE BEIUYUHBI,
€AMHULBI U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorust: dotocunTes, npixanue, O6uocdepa, SKOCHCTEMa, MUHEPAIbHBIE YIOOpEHUs,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHbBIC BEIIECTRA.

[eorpadusa: armocdepa, ruapocdepa, MHHEpanbl, TOpPHbIE TMOPOABI, IOJIE3HbIE
HCKOIIaeMbIe, TOTLIINBO, BOJIHBIE PECYpCHIL.
IHJIAHUPYEMBIE PE3VYJ/IBTATbBI OCBOEHUS IPOT'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE PE3YJAbTaThl OCBOCHUS TPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1¢ O0YyYCHHSI XUMHH B €IMHCTBE YU€OHON U BOCIIMTATEILHOU JESTEIBHOCTH B
COOTBETCTBUM C  TPAJWIMOHHBIMH  POCCHHCKAMH  COIMOKYJIBTYPHBIMH H  JIyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MPaBWJIAMH U HOPMaMH IOBEICHHS U
CHOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U COITUAITU3AITUH 00YJarOIIIUXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CHCTEMOW TIO3MTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMS

IICHHOCTHOTO OTHOIICHUS K OTEUYECTBCHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAydYHOMY
HACJICIMIO, TIOHMMAHMs 3HAYCHUS XMMHUYECKOW HAayKd B JKU3HU COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BJIZICTh JIOCTOBEPHOW WH(pOPMAIIUECH O MEPEIOBBIX JTOCTHKCHUSX U OTKPBITHIX
MHUPOBOM M OTEUECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOWCTBE
MUpa ¥ 00IIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPECTABJICHHUS O COMAIBHBIX HOPMaX U MPaBUIIAX MEXIIMIHOCTHBIX OTHOIICHHIA
B KOJUICKTHUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO-
UCCIICIOBATEIILCKOM, TBOPUECKOW W JPYTUX BHUJAAX JICATEIILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  NIEATENBHOCTH  TPU  BBINOJHCHUH  y4YCOHBIX,
M03HABATEIIBHBIX 3a]1a4, BHITIOJTHEHUH XUMHUECKUX SKCIICPUMEHTOB, CO3/IaHUH YUEOHBIX
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IPOEKTOB, CTPEMJICHUS K B3aMMOITOHMMAHHIO W B3aMMOIIOMOIIM B TPOIECCE 3TOM
y4eOHOM IeATeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE TMOBEICHUE W TOCTYIIKHA CBOHX
TOBApHIIEH C MO3WIMK HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHHS
HOCIICICTBU OCTYIKOB;

3) HEHHOCTH HAYYHOr'0 MO3HAHUS '

MHPOBO33pDEHYECKHE  MPEACTAaBICHHS O  BEHIECTBE M XMUMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIE COBPEMECHHOMY YPOBHIO Pa3BUTHs HAyKd W COCTABJISIONIAE OCHOBY JUIS
NOHMMAHUSI  CYIIHOCTH  HAy4YHOW KApPTHHBI ~ MHpa, IMPEACTABICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHs IPHPOJBI, B3AMMOCB35IX YEJIOBEKa C MPUPOIHON CPeloi, O poiu
XMMHH B [TO3HAHUH 3THX 3aKOHOMEPHOCTEI;

[03HABaTE/IbHBIE MOTHBBI, HAllPaBICHHBIE Ha IOJIYYEHHE HOBBIX 3HAHHH IO XUMUH,
HEOOXOMMMBIE Il OOBSICHEHHs HAOIMIOMAaeMBIX IPOIECCOB M SIBJCHHI, O3HABATEILHOM,
UH()OPMAIIMOHHOM M YUTATENILCKOU KYJIBTYPHI, B TOM YHMCJI€ HABBIKOB CAMOCTOSITEILHON paboThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JINTEPATypPOH, MOCTYIHBIMH TEXHHYECKUMH CPEIACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEPEC K OOYYEHHIO M IO3HAHMIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHOW M HMCCIIEIOBATEIbCKON JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABICHHOCTH M YPOBHS 00y4YeHHs B JabHEHIIEM;

4) popMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTH >KHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 310POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 >KWU3HH, OCO3HAHWE IOCIEACTBHH M HENPHATHE BPEIHBIX
IPHUBBIUEK (YIOTPEOIICHUST AIKOTOJIs, HAPKOTHKOB, KYpPEHHSs), HEOOXOAMMOCTH COOJIONEHHUS
npaBmwi 0€30MACHOCTH IPU OOpalleHHHd ¢ XUMHYECKHMH BELIECTBAMH B OBITY M peajbHOMN
KH3HU,

5) Tpy10BOro BOCIMTAHMS:

UHTEPEC K MPAKTUYECKOMY H3yYEHHIO MPOPECCHii U TPyla Pa3JInYHOro pojia, YBaKEHUE K
TPyLy W pe3yiabTaraM TpPYIOBOW JEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMCHEHHUS
IPEIMETHBIX 3HAHMH 10 XWMHH, OCO3HAHHBIA BHIOOP HWHIMBHAYaJIbHONM TPacKTOPHU
IPOIOJUKEHUST 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHENIHOW MPOoeCcCHOHATBLHON IESTETBHOCTH |
Pa3BHUTHS HEOOXOMMBIX YMEHHIA, TOTOBHOCTh aJalITHPOBATHCS B MPOdeCcCHOHATBHOM cpejie;

6) K0JOrMYeCKOr0 BOCIIUTAHMS:

9KOJIOTHUYECKH 1eJIeCO00pa3HOe OTHOIIEHHE K MPHUPOJIE KaK MCTOYHHUKY KHU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHUs, MOHUMAHHE I[IECHHOCTH 3JI0POBOTO M 0O€30MacHOro obpasa JKHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3HUECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHHUE IICHHOCTH COOJIOACHUS TPaBHI OE€30MaCHOTO TOBEICHHS MPH paboTe C BENIECCTBAMH,
a TaKkXKe B CUTYAlUAX, YIPOKAIOIINX 37I0POBBIO U JKU3HH JTFOJICH;

CMOCOOHOCTH TMPUMEHSATh 3HAHUSA, TMOJydaeMble TPH H3YUYECHHUH XHUMHUH, JUIS PELICHHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIIEH TPUPOIHON CPEOH, /ISt MOBBIIIEHHS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, OCO3HAHUS TIOOAIBHOTO XapakTepa 3KOJOTMYECKUX MPOOIeM U MyTeH MX pPeIICHHs
MIOCPEACTBOM METOJI0B XMMHH, SKOJOTHYECKOTO MBIIUICHHS, YMEHHUS PyKOBOJICTBOBATHCS MM B
MO3HABATEIILHON, KOMMYHUKATUBHON M COITMATBLHOM MPaKTHKE.

METAIIPEJIMETHBIE PE3VJIBTATbBI

B cocraBe MeTanmpeaMETHBIX PE3yIbTaTOB BBIIACIAIOT 3HAYMMBIC UIsS (OPMHUPOBAHUS
MHPOBO33PEHUS OOIIeHAYYHbIC MOHATHs (3aKOH, TEOPHSs, MPUHIIMI, THIOTE3a, (aKT, cucrema,
IPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOPhIE MCIONB3YIOTCS B €CTECTBCHHO-HAYUHBIX YUEOHBIX
npeMETax | MO3BOJIAIOT Ha OCHOBE 3HAHHMN U3 3TUX MPEAMETOB (POPMHUPOBATH MPECTABICHHE O
IIEJIOCTHON HAydyHOW KapTHHE MHpa, U YHHUBEpCaJlbHbIC yueOHbIe NeHCTBUS (IO3HABATEILHBIC,
KOMMYHHUKATHBHBIE, PErYJISTHBHBIC), KOTOpPBIE OOECIEeUYnBAIOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO M OCYIIICCTBICHUIO YUeOHOM! e TeTBbHOCTH.

IMo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiicTBHS
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ba3oBble jlornyeckue aeicTBuA:

YMEHHS HCIOJIB30BAaTh MPHEMBI JIOTUYECKOTO MBIIUICHUSI TP OCBOCHHM 3HAHHINA:
pacKphIBaTh CMBICT XHMHYECKMX TOHSATHH  (BBIIENATH MX XapaKTepHbIE IPH3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSATHSIMH), UCIIOIH30BaTh MOHATHA Ul OOBSCHEHUS
OT/ENbHBIX (AKTOB W SBJICHUH, BBHIOMPAaTh OCHOBAaHHMS M KPHUTEPUH IS KIAcCU(PHUKALUU
XMMHYECKUX BEUIECTB U XMMUYECKUX PEaKIHid, yCTaHABINBATh IPUYMHHO-CIICACTBECHHBIC CBS3U
MEX1y 0OBEKTaMU M3Y4CHHS, CTPOUTH JIOTHYECKHE PACCY)KIACHUS (MHAYKTUBHBIC, ICyKTUBHBIC,
10 aHAJIOTUH ), 1eJIaTh BHIBOJBI U 3aKITIOUYCHMUS,;

YMEHHE NPHUMEHATH B IMpOIecce MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIIOJIB3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIMPOKO
NPUMEHSEMbIC B XMMHUHU MOJICIbHBIC MPEACTABICHUS — XMMUYECKUN 3HAK (CHMBOJ SJIEMEHTA),
XUMHU4YecKass (opMyla W ypaBHEHME XHMHYECKOH peakIuu — MpU pPEHIeHUH Yy4eOHO-
NO3HABATENBHBIX 337a4, C Y4YETOM OTUX MOJAECNBHBIX MPEIACTABICHUH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC NMPH3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XMUMHUYECKUX PEaKILHH, BBIBIATH OOILIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIICACTBCHHBIC CBS3H U
HPOTUBOPEYHS B U3y4aEMBIX MPOIECCaX U SBICHUSMX.

Bba3oBble Hccie10BaTebCKHeE AeiCTBHA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KadeCTBE MHCTPYMEHTA IO3HAHUS, a
TaKke B KauyecTBE OCHOBBI IS (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbIX CYKICHUIA;

NpUOOpETeHNE OMbITa MO IUIAHMPOBAHMIO, OPraHM3allid U TPOBEICHHI0 YYCHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOJIOIaTh 332 XOIO0M IPOIecca, CaMOCTOATENILHO MTPOTHO3UPOBATh €ro
pesyiabrar, (GopMynupoBaTh OOOOIICHMS M BBIBOABI IO PE3yIbTaTaM HpPOBEAEHHOTO OIIbITA,
UCCJIEI0OBaHUs, COCTABIATh OTYET O MPOJeIaHHON padoTe.

Pabora c nndopmanueii:

yYMEHHE BBIOMpaTh, aHAJTM3UPOBATh U WHTEPIPETUPOBATh HH(OPMAIIHIO Pa3INYHBIX BUIOB
¥ (OpM IPEACTaBICHHUS, TIOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JTUTEpaTypa
XMMHYECKOTO COZIEPYKaHWsS, CHpPABOYHBIE IOCOOMs, pecypchl MHTepHeTa), KpPHUTHYECKU
OLICHUBATh POTUBOPEYMBYIO M HEIOCTOBEPHYIO MH(POPMALIUIO;

yYMEHHUE NPUMEHSTh Pa3IMuHble METOABI U 3alPOCH MPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIs BBITIOJHEHUS y4eOHBIX U MO3HABATEIbHbBIX 3a/1a4
OTpe/IeIEHHOTO THMa, MPUOOpPETeHUE OMNbITa B OOJACTH MCHOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJOTWH, OBJa/IEHUE KYJIbTYpPOH aKTHBHOTO HMCIOJIb30BAHUS PA3TUUHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOATENbHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs
UHGOPMALMM U WIIIOCTPUPOBATh peIlaeMble 3a7a4ld HECIOKHBIMU CXeMaMH, JAHarpaMMaMH,
npyrumu (popmamu rpaduKu U UX KOMOMHALUSIMU,

YMEHHE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4eOHOW M HCCIe0BaTeIbCKOM
NEeSTeIbHOCTH MH()OPMALIMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO35ICTBa U TPAHCIOPTA
Ha COCTOSIHME OKpYXKarolllel MpUupoIHON Cpeabl.

KoMMyHHKaTHBHbIEe YHHMBepcalbHble y4eOHbIe qelicTBHA:

YMEHHUS 3aJaBaTh BONPOCH (B Xoxe Jauanora W (WIKM) AUCKYCCHH) IO CYLIECTBY
o0CyxJ1aeMOi TeMbl, (OPMYIMPOBAaTh CBOM TPEAJIOKEHUS OTHOCUTEIHHO BBIOIHEHUS
NPEeIOKEHHOM 3a1a4H;

YMEHUS NPEACTABIATH MMOJyYeHHbIE pPe3ybTaThl I03HABATEIbHOM JAEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JeNaTb IPEe3CHTALMUI0 pPEe3YJAbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIEPUMEHTa (Ja00paTOpHOrO OIbITA, JIAOOPATOPHOM pabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOEKTa);

YMEHHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHUKAMHM B COBMECTHOM IO3HABATEIbHOU U
UCCIIEIOBATENIbCKON JIEATENbHOCTH NPU PELICHWH BO3HUKAIOUIMX MpOOJIeM Ha OCHOBE Yy4déTa
OOIIMX HHTEPECOB M COIIACOBaHMs MNO3MLUN (0OCYXKIEHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
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HITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHI, ONpeesieHIe KPUTEPHEB MO0 OIICHKE KayecTBa
BBITIOJITHEHHOW PabOThI U PYTHE).

PeryasitTuBHble yHMBepcajibHbIe y4eOHbIE eiicTBUS:

YMEHHUE CaMOCTOSITEIILHO ONPENCISTh LENH JeSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTRIIATS,
KOHTPOJIMPOBaTh W TIPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOK JIESTEIBHOCTh, BBIOMPATH
HanOonee AGGEKTUBHBIE CIIOCOOBI  pEHICHUS y4eOHBIX W  IO3HABaTEIbHBIX  3aj1ad,
CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTUPOBATH TPEIJIOKECHHBIH AITOPUTM JIEHCTBUH TIpU
BBIIIOJIHEHUH 33JIaHUH ¢ YYETOM TMOJNYy4YCHHsS HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUSIX, OIICHUBATh COOTBETCTBUE TOJIYYCHHOTO Pe3ylbTaTa 3asBICHHOW IICJIH,
YMEHUE UCIIOIh30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, TIPE/JIaracMble B YCIIOBUH 33 IaHHA.

NPEAMETHBIE PE3YJIBTATbI

B cocraBe mnpenMEeTHBIX pE3yNBTaTOB II0 OCBOCHHUIO 0053aTENLHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JIaHHOW (enepalbHOM paboueil mporpamMMoil, BBIICISIOT: OCBOCHHBIC
OoOyJaromMMuCS Hay4dHbIC 3HAHWS, YMEHHUS M CIOCOOBI JCHUCTBHH, crenupuveckue s
npeaAMETHOW o0nacTu «XUMHS», BUABI JESITEIHLHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETAINHU, IPEOOPA3OBAHUIO U IIPUMECHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAITHSIX.

K koHiy oOy4yeHus B 8 Kiiacce mpeIMETHBIC pe3ylbTarhl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakarb CHOPMHUPOBAHHOCTD y O0YUAFOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATHH: aTOM, MOJICKY/Ia, XUMHUECKUH AIIEMEHT,
IPOCTOE BEUICCTBO, CIIOKHOE BEIECTBO, CMECh (OIHOPOAHAS M HEOJAHOPOJHAS), BaJCHTHOCTD,
OTHOCHTEJIbHASI aTOMHAsI ¥ MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi 10l XUMHUYECKOTO 3JIeMEHTa B COCIUHCHUH, MOJISPHBI 00BEM, OKCHI, KUCIIOTA,
OCHOBaHHE, COJIb, ODJICKTPOOTPHUIATEIBHOCTh, CTCICHb OKHCICHHS, XUMHUYECKas pPEaKIus,
KjIaccu(UKaus peakiyii: peakiud COSAUHEHUsI, PEaKIUU Pa3IOKEHUs, PEaKluu 3aMCIICHHS,
peakiuu 0OMEHa, IK30- M DHJIOTEPMUYECKHUE PEaKIuy, TeIuioBoi 3dekt peakuu, sapo atoma,
AJIEKTPOHHBIN CJION aroma, aToMHasi OpOUTallb, PAUYC aTOMa, XMMUYECKas CBS3b, MOJIIPHAS U
HETIOJISIpPHAsi KOBAJICHTHASI CBSI3b, HOHHAS CBsI3b, MOH, KaTUOH, aHUOH, PAaCTBOP, MAacCOBas OIS
BelecTBa (MPOICHTHAs KOHIICHTPAIIKs) B paCTBOPE;
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHITUN U TIPUMEHSTh 3TH MTOHATHUS TIPU
OTMCAHUU BEUIECTB M UX MPEBpaIlleHUN;
MCIIONB30BaTh XUMHYECKYI0O CHMBOJIMKY JUIS COCTaBI€HHUS (OpPMYNT BEUIECTB M ypaBHEHUI
XUMHUYECKUX PEaKIuii;
OTIpE/IeTISATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEMEHb OKHCICHUS
AIIEMEHTOB B OWMHAPHBIX COEAMHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K OMNpeNelIEHHOMY Kiaccy
coenuHEeHUH 1o Gpopmynam, BUJ XUMUYECKON CBSI3U (KOBAJICHTHAs U UOHHAS) B HEOPTaHUYECKUX
COCTUHEHUSIX;
packpbiBaTh cMbich [lepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAaHKE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT WX TIOJOXKEHHUS B
[Tepuonnueckoii cucTeMe, 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHs, 3aKoHAa ABOTaIpo;
OMKCHIBATh U XapakTepus3oBaTh TabmuuHyo (opmy llepuonnyeckold CHUCTEMBl XUMHYECKUX
AIIEMEHTOB: Pa3MyaTh MOHATUS «IJIaBHAs moarpynna (A-rpymnmna)» u «mnodouynas noarpymmna (b-
TpyIIa)y», Maibie U OONBIINE TePUO/IbI, COOTHOCUTH 0003HAYEHH S, KOTOPBIE UMEIOTCS B TaOIuUIIe
«[lepuomuueckas cucreMa xumuueckux odsmemeHToB JI. W. MenneneeBa» C YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XUMHYECKUX JJEMEHTOB (COCTaB WM 3apsia sipa, oOriee
YHCIIO AIEKTPOHOB U paclpeeNieHNe UX 10 AIEKTPOHHBIM CIIOSIM);
KIIACCU(UIIUPOBATh XUMUYECKUE DTIEMEHTHI, HEOPTAHUYECKHE BEIIECTBA, XUMUYECKUE PEAKITUI
(TI0 YKCy ¥ COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY P HEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3UYHBIX KIIACCOB,
MOATBEPXKAasl  OMHCAHWE TpHUMEpaMH  MOJICKYISIPHBIX ~ YPaBHEHHUW  COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUii;
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NPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HX Ka4eCTBEHHOTO COCTaBa,
BO3MO)KHOCTH MTPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B Pa3IHYHBIX YCIOBHSX;
BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MAacChl BEHIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JeMeHTa 10 (opMmylie COCIMHEHHUs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACYETHI TIO YPABHEHUIO XMMUYECCKON PEAKIIHH;
NPUMEHSITh OCHOBHBIC OTIEPAIIMU MBICIIUTEIILHON JIEITEIILHOCTH — aHAJIN3 U CUHTE3, CPAaBHCHHE,
000011IeHrE, CUCTEMATH3AIINIO, KJIacCH(UKAIIIO, BBISIBICHUE IPHYNHHO-CIICICTBEHHBIX CBSA3CH —
JUIE W3YYEHHsS] CBOMCTB BEIIECTB M XHMHUYECKHX pEaKIHUH, €CTeCTBEHHO-HAyYHBIC METOJIbI
NO3HAHUSI — HaONIONCHHWE, W3MEPCHUE, MOJCIUPOBAHUE, OKCICPUMEHT (peaiabHbId U
MBICJICHHBIN );
CJIeZIOBATh MPaBHUJIAM TIOJIB30BaHUS XUMUYECKOW MOCYI0W U JTa0OpaTOpHBIM 00OpYIOBaHHEM, a
TaKXKe MpaBUIaM OOpaIeHHs C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIUSMH IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHAX OMBITOB IO IOJNYYCHHIO M COOMPAaHHIO Ta3000pa3HBIX BEIIECTB
(BomopoZia W KHUCIIOpOJa), IMPHUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MacCOBOW JIOJIeH
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTh W TMPOBOIUTH XHUMHUYECKHE OKCIICPUMEHTHI II0
pacrio3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C T[OMOINBI0 HHIUKAaTOpOB (JIaKMYC,
dbeHondTanenn, METUIOPaHK U IpyTue).

K koHiy oOy4yeHus B 9 KJjacce MpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakarb COPMHUPOBAHHOCTD y 00YUAFOIIUXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUH: XMMUYCCKHI DJIEMEHT, aTOM, MOJICKYJa,
WOH, KaTWOH, aHWOH, TIPOCTOE  BEIIECTBO, CIIOKHOE  BEIIECTBO,  BAJCHTHOCTb,
ANIEKTPOOTPHIIATEIILHOCTh, CTEIICHb OKHCJICHHS, XUMHUECKas peakius, XUMHUYEeCKas CBs3b,
TETUIOBON APQPEKT peakiyu, MOJb, MOJIIPHBIH 00BEM, PacTBOpP, AIEKTPOJIUTHI, HEIICKTPOIHTHI,
ANIEKTPOJIUTUYECKAST JTUCCOIMAIINSA, PEaKIMK HOHHOTO OOMEHa, Karajiu3arop, XUMHUYECKOe
paBHOBecHe, OOpaTHMMbIE W HEOOpaTUMbIC pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKIMK, OKHUCIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE M BOCCTAHOBJICHUE, AaJUIOTPOIHS,
aM(pOTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAsl, MOHHAS, METAJUTUYECKas1), KPHCTALUTUYECKast
peméTKka, KOppO3Us METAJUIOB, CIUIABbI, CKOPOCTh XHUMHUYECKOH pEaKIuH, MpeaeIbHO
nomycrumast konteHnTpanus [1/1K BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TTOHATUN U IPUMEHSATH 3TU TOHATHUS TIPH
OTMCAHUU BEUIECTB M UX MPEBpaIlleHU;
UCIIONB30BaTh XUMHYECKYI0 CHMBOJIUKY Ui COCTaBieHUS (OpMyNn BEIIECTB M YpaBHEHHI
XUMHYECKUX PEaKIuii;
OTIPE/ICNATh BAJIEHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKHUX ODIIEMEHTOB B COEIUHEHUSX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OMPENEIEHHOMY KIAcCy COEIUWHEHUH Mo
dbopmynaM, BUA XUMHUECKOI CBA3M (KOBallEHTHAs, MOHHAS, METAJUTMUECKasi) B HEOPraHUIECKUX
COEIMHEHUSX, 3aps]l MOHA MO XMMHUYECKOW ¢opMmyne, XapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COCTUHEHHM, TUIl KPUCTAJUIMYECKOM PEeIIETKY KOHKPETHOTO BEIIECTRA;
packpbiBaTh cmbicn [lepuogmueckoro 3akona JI. M. MenneneeBa W JE€MOHCTPHUPOBATh €rO
MOHMMAaHUE: OMHCHIBaTh M XapakTepu3oBarh TaOnuuHyro Qopmy [lepuoanueckoil cucTeMsl
XUMHUYECKHX DJIEMEHTOB: Pa3nyarh MOHATUS «IaBHas moarpymnmna (A-rpymma)» u «mobouHas
noarpymnmna (b-rpynma)», Manele u OoJibllIMe TEPUOIBI, COOTHOCUTH OOO3HAYEHHS, KOTOpHIC
UMEIOTCS B TEPHOAMYECKON TaOIuIle, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMHUYECKHUX AIIEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHCIO IEKTPOHOB U paclpeeieHne uX
0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB
U WX COCIWHEHWH B Mpeneiax MajblX MEePHOAOB M TNIABHBIX MOATPYII C YYETOM CTPOCHHS UX
aTOMOB;
KIIACCU(UITUPOBATh XUMUYECKUE DTIEMEHTHI, HEOPTAHUYECKHE BEIIECTBA, XUMUYECKUE PEAKITUN
(Mo 4YWcay W COCTaBy YYacTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIoBoMY 3(ddexTy, mo
W3MEHEHUIO CTETICHEeW OKUCICHHUSI XUMUYECKUX AJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATh) OOIMME MU CIeNU(PUIECKHEe XUMHUYECKHE CBOWCTBA IMPOCTHIX W
CJIOKHBIX BEUIECTB, TIOATBEPKAAsl ONMMMCAaHUE NMPUMEPAMU MOJICKYJSPHBIX ¥ MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIMX XUMHUECKUX PEAKITHIA;

COCTaBJISITh YPaBHEHHUSI SJICKTPOIUTHYCCKOHN JUCCOLMAIIMH KUCIIOT, IEJIOUEH U COJICH, MOJTHBIC U
COKpAaIlI€HHBIC YpaBHEHHs PEaKlMii MOHHOTO OOMEHA, YPaBHEHUsS PEAKIHi, IMOITBEPKIAIOIINX
CYIIECTBOBAHHUE TEHETHYECKOM CBS3M MEXK]Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB,;

PacKpBIBaTh CYIIIHOCTh OKUCIINTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TOCPEICTBOM COCTABICHUS
ANIEKTPOHHOTO OaTaHca 3TUX PEAKIIH;

IPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOYKHOCTH MIPOTEKAHUS
XUMHYECKUX MPEBPAICHUI B PA3IIUYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYSIPHYIO M MOJISIPHYEO MAacChl BEHIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JeMeHTa 10 (opMmylie COCIMHEHHUs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACYETHI TIO YPABHEHUIO XMMUYECCKON PEAKIINH;

cOOJTIO/IaTh TIPaBUJIa TOJIH30BAHUSI XUMHUECKON IOCYIOW W J1a0OpaTOpHBIM 000pyIOBaHHEM, a
TaKXKe MpaBiia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH I10 BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKHAX ONBITOB IO IMOJYYCHHIO M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yIIeKUcsIoro rasa);

NPOBOJAMTh PEAKIUH, TOATBEPIKAAIONINEC KAYSCTBCHHBI COCTAaB pa3jMYHBIX BEIICCTB:
pacrio3HaBarh OIBITHBIM MYTEM XJIOPHI-, OPOMHI-, MOIAMI-, KapOoHar-, docdar-, cUIMKar-,
cynmb(dar-, TUIAPOKCHI-HMOHBI, KATHOHBI aMMOHHMS W HWOHBI H3YyYCHHBIX  METAJLJIOB,
NPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUYECKUX BEIICCTB;

NPUMEHSITh OCHOBHBIC OTICPAIIMH MBICIIUTEIILHOU JIEITEILHOCTH — aHAJIU3 U CUHTE3, CPAaBHCHHE,
0000I1IeHNE, CHUCTEMaTH3AIIMIO0, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — Ui WU3y4YCHHS
CBOWCTB BEIICCTB M XWMHUYECKHX PEAKIMH, €CTCCTBCHHO-HAYYHBIC METOIbI IMO3HAHHS —
HAONIOZICHUE, W3MEpPEHHE, MOJICIIUPOBAHUE, OSKCIECPUMEHT (pEallbHbId M MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (LU (POBHIE)
HaumenoBaHue pa3aesioB U TeM MPOrpaMMBbI KouTposbHbie IpakTHueck
n/n Bcero o0pa3oBareibHbIe pecypchl
padoThI ue padoThl
Paznea 1. [lepBoHavyajibHble XUMHYECKHE TIOHATHS
11 Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubaunorexa IIOK
' NPAKTHYCCKON JICATSILHOCTH YEIOBEeKa https://m.edsoo.ru/7f41837c
1.2 BemecrBa n XuMHU4eckue peakmuu 15 1 bubmmorexa [TOK
' B peaKtt https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3znea 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB
bubmmoteka IIOK
2.1 B .K !
osayx. Rucaopox. IowstHe 06 okennax 6 https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
2.2 B 1
OHOPOTLHIORATHE © KHCIOTAX H COMAX 8 1 https://m.edsoo.ru/7f41837c
bu6mmoreka IJOK
2.3 Bogma. P 1T 0
A8 FaCTBOPRI. LIOTATHE 00 OCHOBAHILIX 5 1 1 https://m.edso0.ru/7f41837¢c
2.4 OCHOBHBIE KJIaCChI HEOPTAaHUUECKUX COECTUHEHUH 11 1 1 bubmorexa [IOK
' p a https://m.edsoo.ru/7f41837¢c
Uroro mo pazgeny 30

Pasznea 3. [lepuonuyeckuii 3akon u [lepuoanueckas cucrema xumnueckux 3jaemMeHToB /[. U. MenaesneeBa. CtpoeHue aroMoB. XMMHUYECKASA CBSI
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIHU

3.1

ITepnonmuecknii 3akoH u [lepnonnueckas cucrema

bubmmoteka IHOK
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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

xumuyeckux aementoB [1. V. Menneneena. https://m.edsoo.ru/7f41837c
CtpoeHue atroma
3. Xumudeckas cBg3b. OKUCIUTEILHO- g 1 bu6mmoreka [JOK
' BOCCTAHOBHTEIJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837c
Hroro o pasie 15 bubmuoreka [IOK
TOTO I 1
PaSHEIY https://m.edsoo.ru/7f41837c
PesenBHOE BOEMS 3 bubmuotexa [IOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 68 4 5
9 KUIIACC
KonunuecTBo yacoB
Ne JJieKTpOHHBIE (IU(POBHIE)
HaumeHnoBaHue Pa3aejioB 1 TEM MPOrpaMMabl KOHTpOJILHbIe HpaKTI/I‘l(ECK
n/n Bcero o0pa3oBare/ibHbIE pecypcehl
padoThI ue padoThl
Pasnen 1. BemecTBo 1 XMuMHU4YecKHe peakul
[ToBTOpeHue u yriyoneHre 3HaHUH OCHOBHBIX bubmmoteka [IOK
11 5 1
pasziesnioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIHIA 4 bubmmorexa LIOK
' CHOBHPIC SATOHOMEPHOC ceix peattt https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOIUALNS. XUMHUYECKHE g 1 1 bubmmoreka [IOK
' peakIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pasngen 2. HeMeTa bl M UX COeTUHEHU A
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

51 OO0m1as XxapakTepuCTUKa XUMUYECKUX JIEMEHTOB 4 bubmmoreka [IOK
' VHA-rpynmsl. [anorenst https://m.edsoo.ru/7f41a636
99 OO0m1as XxapakTepuCTUKa XUMUYECKHUX JIEMEHTOB 6 bubmmoreka [IOK
' VIA-rpymmet. Cepa u e€ coeiuHEeHUsI https://m.edsoo.ru/7f41a636
53 OO0m1as XxapakTeprucTUKa XUMUYECKUX JIEMEHTOB 7 bubmuoreka [IOK
' VA-rpynmsl. A30rt, pochop U UX CoOeTUHEHHS https://m.edsoo0.ru/7f41a636
Va Rffaﬂ xapaKT;pHCTHKa XI/IMI/I‘IeCuKI/IX AJIEMEHTOB . BuGmorexa [JOK
. -TPYIIBL. YIIEPOJ U KPEMHUN U UX
byl POLTIP https://m.edsoo.ru/7f41a636
COETMHEHUS
Wroro no pazneny 25
Paznen 3. MeTa/uibl M X COeIMHEHUSA
bubmuoreka [IOK
31 |06 i
HHe CROMETRA METALIOB 4 https://m.edsoo.ru/7f41a636
3.2 | BaxHelime MeTaubl U UX COCTUHEHHS 16 Bubmmorexa OK
' A https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. XuMusi u oxkpy:kamomas cpeaa
4.1 | BemecTBa 1 MaTepuabl B )KMU3HU YEIOBEKa 3 Bubmmorexa OK
' B P https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
butmoreka [IOK
Pe3epBHOE Bpems 3

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

OBIIEE KOJIMYECTBO YACOB 110 ITPOI' PAMME

68
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ITOYPOYHOE IINTAHUPOBAHHME
8 KJIACC

Ne

wn Tema ypoka

Bcero
qacoB

Jlara

DJIeKTP
uudp
o0pa3oBa
pecy

IIpenmer xumuu. Posib XUMUM B )KU3HU YeI0BeKa. Tena u
BeIIleCTBa

bubnuorek:

https://m.ed
d210c

2 ITonsarue o METOJaX IIO3HAaHUA B XUMHNHU

bubnuorek:

https://m.ed
d227e

[Ipakruyeckas padora Ne 1 «IIpaBuia paboTsl B
3 naboparopuu ¥ IpuémMbl 0OpaIIeHus ¢ J1a00paTOPHBIM
000pyIOBaHUEM)

bubnmorexe

https://m.ed
d23dc

4 YucTeie BemecTBa U cMecH. CriocoObl pa3eiieHus cMecei

bubnuorek:

https://m.ed
d26ca

[TpakTuueckas pabota Ne 2 «Paznenenue cmeceit (Ha
pUMepe OYUCTKH MOBAPEHHOM COJIN)»

bubnuorek:

https://m.ed
d28c8

6 ATOMBI U MOJIEKYJIIbI

bubnuorek:

https://m.ed
d2a6c¢

XUMHYECKUE JIEMEHTBI. 3HAKU (CUMBOJIbI) XMMUUYECKUX
AIIEMEHTOB

bubnmoreke

https://m.ed
d2be8

8 [IpocThie 1 cI0XHBIC BEIIECTBA

bubnmoreke

https://m.ed
d2a6c¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE

bubnmoreke

https://m.ed
d2d50

10 3aKOH MOCTOSTHCTBA COCTaBA BEIIECTB. XUMHUUYECKAsI
dbopmyra. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB

bubnuoreke

https://m.ed
d2eae

1 OtHocutenbHas aroMHasg Macca. OTHOCUTENIbHAS
MOJIEKYIIsIpHas Macca

bubnuorek:

https://m.ed
d323c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

bubnuorek:

12 MaccoBas 7oyl XUMHUYECKOTO AIIEMEHTA B COEIMHEHUU https://m.ed
d350c
bubmuoTexks

13 KonuuecTBo Bemectsa. Mosb. Mossipaast macca https://m.ed
d5230
bubnmoTexks

DuU3NYECKNE U XUMUYECKUE SIBJICHUS. XUMHYECKASI
14 https://m.ed
pearintt d37fa
bubnmoTexks

15 [Ipu3HaKy U yCIOBUS MPOTEKAHHS XUMHUYECKUX PEAKIIUN https://m.ed
d3al6
bubnunorexks

3aKOH COXpaHEHUSI MAcChl BEIIECTB. XMMHUYCCKUE

16 — https://m.ed
d3b88
bubnunorexks

BbruuciieHus Kom4ecTBa, MacChl BEIIECTBA 10
17 . https://m.ed
YPaBHEHHSIM XUMUYECKHX PEaKIUi 45708
. bubnuorek:
Knaccugukanus XuMHIeCKUX peakiuii (COeTMHEHMS,
18 https://m.ed
Pa3IOKEHHUs, 3aMEIICHUS, OOMEeHa) 4334
bubnunorexks

19 O060011IeHNE U CUCTEMATU3ALUS 3HAHUI https://m.ed
d40c4
bubnuorexks

Kontponbhas padora Nel o teme «Bemiectsa u

20 https://m.ed
XUMHYECKHE PEaKIIun» 44290
Bos cmecsk razoB. CocraB Bo3ayxa. Kucinopo bubamorex:

— CMECh ra3os. TaB B . Kucn —

21 ol A PoA https://m.ed

SIIEMEHT | MPOCTOe BemecTBo. O30H 44486
. bubnuorexk:

duznyecKkre 1 XUMUIESCKHUE CBOWCTBA KUCIOPOa

22 https://m.ed

(peakiuu okucneHusi, ropenne). [lonstue 06 okcumax 44614
bubmuoTexks
CriocoObl Moy4eHus KUCIOpo/ia B JIa0opaTopuu U
23 https://m.ed
MPOMBIIUICHHOCTH. [I[puMeHeHne Kuciiopoa 44974
TemnnoBoit 3pPeKT XUMUIECKON PEeaKINH, TOHITHE O bubmuoTexks

24 TEPMOXHUMHUYECKOM YPaBHEHHUH, IK30- U SHAOTEPMHUUECKUX https://m.ed

peaKImsx d4790
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

25

TorumBo (HedTh, yroyb 1 MeTaH). 3arpsi3HEHUE BO3AyXa,
CHOCOOBI €ro MpeIoTBPAIICHHS

bubnuorek:

https://m.ed
d4cda

26

[Ipaktuyeckas padora Ne 3 o teme «llonyuenue u
coOupaHue KUCIOPOa, U3y4eHUE €0 CBOMCTBY

bubnuorek:

https://m.ed
d4ae2

27

Bonopon — snemeHT u npocroe BemecTBo. Haxoxaenue B
npupoje

bubnuorek:

https://m.ed
d4ddo

28

Pu3nyecKkre 1 XMMUYECKHE CBOMCTBA BOLOPOA.
[Ipumenenue Bogopoaa

bubnuorek:

https://m.ed
d4ddo

29

TloHATHE O KUCIIOTAX U COMISIX

bubnuorek:

https://m.ed
d50d2

30

CniocoObl moy4eHust BOAOpoaa B JabopaTtopuu

bubnuorek:

https://m.ed
d4ddo

31

[TpakTuueckas pabota Ne 4 o reme «llonydyenue u
coOupaHHe BOJIOPO/ia, U3YYCHHE €0 CBOMCTBY

bubnuorek:

https://m.ed
daf42

32

MossipHblil 006EM ra30B. 3aKoH ABOrajpo

bubnuorek:

https://m.ed
d542e

33

Brrancnenus 06pEma, KolMuecTBa BEIIecTBa raza Mo ero
M3BECTHOMY KOJMYECTBY BEIIECTBA WIH 00BEMY

bubnmoreke

https://m.ed
d55a0

34

Brruucnenust 00bEMOB Ta30B IO YPaBHEHHUIO PEAKIUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUNA Ta30B

bubnmoreke

https://m.ed
d5708

35

duznueckne 1 XUMHUYECKHUE CBOMCTBA BOJEI

bubnmoreke

https://m.ed
d587a

36

CocraB ocHoBanuil. [lonatue 00 nHAMKAaTOpax

bubnuorek:

https://m.ed
d59e2

37

Boga kak PacTBOPUTCIIb. HacrlnmeHnbie 1 HeHACKIIICHHBIE
PpacCTBOPHI. MaccoBas 1015 BellecTBa B pacTBoOpC

bubnuorek:

https://m.ed
d5b40
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

38

[Ipaxtuyeckas padora Ne 5 mo teme «lIpuroroBneHue
pacTBOPOB € ONpPEAEIEHHON MacCOBOM 10JeH
pPacTBOPEHHOIO BEILIECTBAY

bubnuorek:

https://m.ed
d5eba

39

Kontponbnas padota Ne2 o Teme «Kucnopoa. Bonopoz.

Bona»

bubnuorek:

https://m.ed
d6342

40

Oxkcupl: cocTaB, Kilaccu(UKaIus, HOMEHKIIATypa

bubnuorek:

https://m.ed
d664e

41

[TonydyeHue 1 XUuMHYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB

bubnuorek:

https://m.ed
d664e

42

OcHoBaHus: COCTaB, Kiaccu(UKaIKs, HOMEHKIIaTypa

bubnuorek:

https://m.ed
d67ca

43

HOHy‘lCHI/IC 1 XUMHYECKHE CBOMCTBA OCHOBAHHI

bubnuorek:

https://m.ed
d67ca

44

KucnoTsr: COCTasB, KJ'IaCCI/I(bI/IKaI_[I/IH, HOMCHKJIaTypa

bubnuorek:

https://m.ed
dfee2

45

HOHy‘lCHI/Ie U XMMHUYECKHE CBOMCTBA KMCIIOT

bubnuorek:

https://m.ed
dfee2

46

Conu (cpeaHue): HOMEHKIIATypa, CIOCOOBI OTy4YeHus,
XMMHUYECKHE CBOMCTBA

bubnmoreke

https://m.ed
d9474

47

[IpakTuueckas padbora Ne 6. Pemenue
IKCTIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COC}IHHCHI/Iﬁ»

bubnmoreke

https://m.ed
d9b7c

48

FeHeTI/I‘IGCKaSI CBs3b MC)K}Iy Ki1aCcCaMHu HeopraHI/I‘IeCKI/IX
COEIUHEHUN

bubnmoreke

https://m.ed
d9a50

49

O00011eHNEe U CUCTEMATHU3AIIAA 3SHAHUHI

bubnuorek:

https://m.ed
d9ch2

50

Kontponbhas pabota Ne3 o Teme "OcCHOBHBIE KJIaCChI
HEOPTraHWYECKUX COeAMHEHUI"

bubnuorek:

https://m.ed
d9ela
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

51

HCpBBIC IIOIIBITKH KJ'IaCCI/I(I)I/IKaHI/II/I XHUMHUYCCKHUX
a5ieMeHToB. IloHsATHE O I'pyinmax CXOAHBIX 2JICMCHTOB

bubnuorek:

https://m.ed
doffa

52

[Iepunonnueckuit 3akoH u [lepuonnueckas cucrema
xumuueckux snemenToB 1. . Menaeneena

bubnuorek:

https://m.ed
dab2c

53

[Iepuonsl, rpymsl, HOATPYIIIbI

bubnmoreke

https://m.ed
dab2c

54

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTonsl

bubnuorek:

https://m.ed
da342

55

CrpoeHue 1eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
[Iepnonnueckon cucremsl /. 1. Menneneesa

bubnuorek:

https://m.ed
dabhc

56

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA 110 €Tr0
nonoxenuto B [lepuognueckoit cucreme 1. U.
Menneneena

bubnuorek:

https://m.ed
da824

57

3nauenue [lepuoauyeckoro 3akoHa JiJIsl pa3BUTHS HAYKU U
npaktuku. [. . MenneneeB — y4€Hblii, negaror u
rpak aHuH

bubnuorek:

https://m.ed
da96e

58

SHeKTpOOTpI/IHaTeHLHOCTB aTOMOB XMMHYCCKHUX
3JICMCHTOB

bubnuorek:

https://m.ed
daab8

59

Nonnas xumudeckas CBsI3b

bubnmoreke

https://m.ed
dac34

60

Kosanenruas nojigpHasd XUMHYCCKas CBA3b

bubnmoreke

https://m.ed
daab8

61

Kosanenruas HEMOJIApHasA XUMHYCCKas CBA3b

bubnmoreke

https://m.ed
daab9

62

CrernieHb OKUCIIEHUSA

bubnuorek:

https://m.ed
dae28

63

OKHCIUTEIBHO-BOCCTAHOBUTEIbHEIC pceakunun

bubnuorek:

https://m.ed
db076

23


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bubnuorek:

64 OKHCIUTEN U BOCCTAHOBUTEIHN 1 https://m.ed
db076
Bubnmorexk:
65 Kontponbshas padora Ne4 3a rog. 1 https://m.ed
db486
Bubnmorexk:
66 O00011IeHNE ¥ cUCTEMATU3alUs 3HAHUI 1 https://m.ed
db33c
Bubnnorexk:
67 O0001IeHNE ¥ cUCTEMATU3alUs 3HAHUI 1 https://m.ed
d9cb2
bubnuorek:
68 O06001IEeHNE U CUCTEMATA3ALMUS 3HAHU I 1 https://m.ed
d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
9 KJIACC
DJIeKTPOHH
Ne
® Tema ypoka Jara unpposbie
n/n Bcero oOpa3oBare.
pecypcsl
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema bubamorera
HOINYECKUN 3aKOH. HOINYECKas CUCTEM
1 1 https://m.eds
xumudeckux anmemeHToB 1. M. Menaeneera db59e
. bubnuorexa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMHYECKHIX
2 . 1 https://m.eds
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB db6b6
Knaccuduka OMEHKJIaTypa HeOpraHuyec bubmmorexa
smaccupUKalfa 1 HOMEHKIIAT HEOPraHUYECKUX
3 BeleCTS . P p 1 https://m.eds
db7e2
. Bubnuoreka
Bunbl XuMu4ecKoi CBSI3U U TUIIBI KPUCTATUTMUECKHIX
4 pemETo 1 https://m.eds
MIETOK
dbac6
5 KonTponbhas pabota Nel o Teme «IloBropenue u 1
yriyOieHne 3HaHU OCHOBHBIX pPa3/ieNioB Kypca 8 Kiaccay
K o . bubnnoreka
naccuUKalUA XUMAYECKUX DEAKIIAN T10 PATIUYHBIM
6 e t SEKHX peatdt o pas 1 https://m.eds
MpU3HAKaM dbcho
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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

[TonsiTue o ckopoctn xumMudeckon peakuu. [lonstue o
TOMOTEHHBIX U T€TEPOTeHHBIX PEaKLIUAX

Bubnuoreka

https://m.eds
dbe9a

[TonsaTHE 0 XMMHYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMSIOIINME HA CKOPOCTh XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOIO PABHOBECUS

Bubnuoreka

https://m.eds
dc28c

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC pcakuuu

Bubnuoreka

https://m.eds
dcade

10

Teopus snekTponuTrdeckon quccouunanui. CuiabHbIe U
cl1abbIe AIEKTPOIIUTHI

Bubnuoreka

https://m.eds
dcd68

11

HoHnHbIe ypaBHEHHsI peakuui

Bubnuoreka

https://m.eds
dd448

12

XUMUUECKHE CBOICTBA KUCIOT U OCHOBAHUN B CBETE
MIPEACTABICHHUH 00 AIICKTPOJIUTHUSCKON JUCCOIMAITTN

Bubnuoreka

https://m.eds
dd5d8

13

XUMHUUYeCcKHe CBOMCTBA COJICH B CBETE HpeﬂCTaBHCHI/Iﬁ 00
SHGKTpOHHTquCKOﬁ Jucconruanumn

Bubnuoreka

https://m.eds
dd8h2

14

ITonstue o TUApPOJIN3C coJieit

Bubnuoreka

https://m.eds
dd9d4

15

O000I1IEHNE U CUCTEMATU3AIINA 3HAHUI

bubnmnorexa

https://m.eds
dddi12

16

[IpakTueckas padorta Ne 1. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a1a49»

bubnmnorexa

https://m.eds
ddbfa

17

KonTponbnas padora Ne2 1o teme «INEeKTpOTUTHIECKAs
qucconuanys. XMMAYECKUE PEaKLUU B paCTBOPAX»

bubinmnorexa

https://m.eds
ddecO

18

OO01mas xapaKTepUCTHUKA TaIOTeHOB. XUMUYECKUE
CBOMCTBA Ha MIPUMEPE XJI0pa

Bubnuoreka

https://m.eds
ddfe2

19

XHOpOBOI[OpOI[. Constaas KHUCJI0Ta, XUMHYCCKHUEC CBOfICTBEl,
MOJIY4YCHHUEC, TPUMCHCHUC

Bubnuoreka

https://m.eds
del04
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[TpakTrueckas padora Ne 2 o teme «llomydenne constHoM

Bubnuoreka

20 . https://m.eds
KHCJIOTBI, M3yUeHHE €€ CBOHCTBY de348
BbIunciieHus o ypaBHEHUSM XUMHUCSCKUX PEAKIIUN, CITH bubmorera

21 5 https://m.eds
OJIMH U3 PEarcHTOB JIaH B U30BITKE de4ss

bubnuoreka

22 OOmast xapakTepucTuka eMeHToB VIA-rpymnisl https://m.eds

de64a
bubnuoreka

93 AnnorponHbie MoauuKauu cepbl. Haxoxenue cepsl u hitos://m.eds
€€ COEIMHEHHH B Npupoe. XUMUYECKHUE CBOMCTBA CEPbI de 6' 12

bubnuoreka

24 CepuoBoz[opoz[, CTpocHHUE, PU3HMUECKUE U XUMUYCCKUEC hitos-//m.eds
CBOHCTBa —W

bubnuoreka

o5 OKCHIIBI CEPBI. CpraSI KHCIIOTa, GU3NICCKHE U hitos://m.eds
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE —W
XUMHUECKUE PEaKIny, JISKAIIUEe B OCHOBE

. Bubnuoreka

26 MPOMBIIIIJICHHOTO CII0C00a MOTy4YeHUS cvepHon KHCJIOTHI. hitos://m.eds
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH CPeIbl _pidec 8a
COCITUHEHUSIMH CEPBI -

bubnuoreka

27 Brrunciienre MaccoBO# JIOJIHM BBIXO/Ia IPOYKTa PEaKIIUU https://m.eds

dec8a
OO0mas xapakTepucTuka 3eMeHToB VA-Tpynisl. A30T, bubnuorexa

28 pacmpocTpaHeHHe B IPUPOJE, (pU3ndeckne 1 XUMHYECKHEe https://m.eds
CBOICTBA deeab
AMMuak, ero pu3anyeckue 1 XuMU4YeCKnue CBOWCTBa bubamoreta

29 ’ ’ https://m.eds
MOJTy4YCHUE W TPUMEHEHHE 4004
[Tpaktuueckas padota Ne 3 o reme «Ilonyuenue ammuaxka, bubmoreka

30 . https://m.eds
W3yUYCHHE €T0 CBOWCTBY df180

bubnuorexa

31 A3oTHas kuciora, e€ Gu3nvYeckue U XMMHUYECKHE CBONCTBA https://m.eds

df306

39 Hcnonb30BaHUEe HUTPATOB U COJICH aMMOHUS B Ka4eCTBE bubnuoreka

MUHEPAJIbHBIX ynoOpeHui. XuMHUeCKoe 3arpsi3HeHne

https://m.eds
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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

OKpY’Karollel cpeibl COEAUHEHUSIMH a30Ta

df518

docdop. Oxcun dpocdopa (V) u hochopras kucnora,

Bubnuoreka

33 . https://m.eds
¢bu3nvecKre 1 XUMHUYECKHE CBOMCTBA, MOIy4YeHUE
df68a
buGnuotexa
34 Hcnonb3oBanue pocgaroB B KauecTBE MUHEPATBHBIX hitos://m.eds
ynoOpeHuii. 3arpsisHeHHe MPUPOAHOI cpeasl pocharamu _ud £620
VYriiepon, pacpocTpaHeHue B Ipupoie, Gusnueckue u bubamorera
35 . https://m.eds
XUMUYECKHE CBOWCTBA dfdac
Oxcupl yriaepoaa, ux Gu3ndecKkue u XUMUYECKHE bubnmmoreka
36 CBOMCTBA. DKOJOTMUCCKUE MPOOIEMBI, CBSI3aHHBIE C https://m.eds
okcuiom yriepona (1V) dfebe
bubnuoreka
37 VYronpHas KHCIOTa U €€ COlTu https://m.eds
e006c
[IpaxTnueckas padora Ne 4 o reme "llonydyenue bubnuoreka
38 yIJIeKHucoro raza. KauecTBeHHast peakiiusi Ha KapOoHat- https://m.eds
noH" e027e
[lepBoHavYanbHBIC MTOHATHS 00 OPTAHUYECKHUX BEIIECTBAX bubmorera
39 https://m.eds
KaK 0 COCTMHEHUAX YTIIeposia ¢054e
bubnuorexa
40 KpeMuwuii u ero coeiuHeHUs https://m.eds
e080a
ITpakTuyeckas pabora Ne 5. PemieHue sKCiepMMeHTaIbHbIX bubnuoreka
41 3a71a4 1o TeMe «BakHeHUIe HEMETAIUIBI U UX https://m.eds
COCIUHEHMS» e0bf2
42 KonTponbhas padota Ne3 no Teme «Baxneiinme ]stptﬁ:;l/(;:?;i
HEMETAaJUTbI U MX COCAMHEHUS» —W
OO01mas xapakTepuCcTUKAa XUMHUECKHUX DJIEMEHTOB —
bubnnoreka
43 METaJJIOB. MeTaJ'IJII/I‘Ie?KaSI CBSI3b U MeTaJ'IJ'II/I‘{UeCKa}I httns://m.eds
KpUCTaJuIndeckas pemérka. Gu3nueckrue CBOHCTBa _be 1036
METaJIOB
XUMHUYECKHEe CBOWCTBA METAIIIOB. DJIEKTPOXUMUYECKUN bubmorera
44 N https://m.eds
P HANIPSHKEHUH METaIOB e1156
45 O6mue cnoco6b! monydeHus: MeTauioB. CIiiaBbl. bubnuoreka
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Boruucienus no ypaBHEHUSIM XUMHUUYECKUX PEAKIIU, eclin
OJIMH U3 PEareHTOB COACPKHUT MPUMECH

https://m.eds
1156

46

Ilonstue o KOPPO3UHr MCTAJIJIOB

Bubnuoreka

https://m.eds
1278

47

[lenouHbIe METATIIBI

Bubnuoreka

https://m.eds
el4b2

48

OKCI/II[BI U TUAPOKCHUABI HATPHUA U KaJIUs

BubGnuoreka

https://m.eds
el4b2

49

H_[eJIO‘IHOSGMeJ'IBHBIe MCTAJIJIIBI — KaJ'ILLII/Iﬁ W MarHui

BubGnuoreka

https://m.eds
e15e8

50

Baxxueiiiine coeqMHEHNS KaJIbIHAS

Bubnuoreka

https://m.eds
£15e8

51

O00011IeH1E U CUCTEMATU3ALUS 3HAHUI

52

XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHeHHs

Bubnuoreka

https://m.eds
21886

53

[IpakTuueckast pabora Ne 6 o Teme "JKECTKOCTH BOIBI U
METOZBI €€ yCTpaHEeHHs"

Bbubnuoreka

https://m.eds
elae8

54

ATOMUHUN

bubinmnorexa

https://m.eds
elc64

55

AMpoTepHbIe CBOIICTBa OKCHJA U THAPOKCH 1A

bubnmnorexa

https://m.eds
elc64

56

Keneso

bubinmoreka

https://m.eds
e1d86

57

Oxcupl, ruapokcunl u comu xeresa (1) u xxenesa (111)

Bubnuoreka

https://m.eds
£35e6

58

O0001IeHE ¥ cUCTEMATHU3AU 3SHAHUNA

59

[TpakTaeckas padbota Ne 7. Perenne skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «BaxxHelme MeTamibl U UX COSIUHEHUS»

Bubnuoreka

https://m.eds
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

e3de8
BbIunciieHus o ypaBHEHUSM XUMHUECKUX PEAKIIUN, SCITH
bubnmroreka
60 OJIMH U3 PEarcHTOB JIaH B I/I36LITKUG WA COACPIKUT 1 hitos-//m.eds
npuMecH. BbunciIeHns MacCOBOM JIOJIU BBIXO/IA MIPOAYKTA o 17' 50
peaxiuu
61 O06o001IeHre U cHCTeMaTH3aIus 3HaHUI 1
62 O060061IeHne o TeMe «BakHenIe MeTauIbl 1 UX 1
COCIMHCHUS»
bubnamnoreka
63 BemiectBa 1 Marepuaisl B TOBCEAHEBHOM KU3HU yenoBeka | 1 https://m.eds
e3f50
bubnanoreka
64 XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH CPeJIb 1 https://m.eds
e4270
bubnuoreka
65 Posib XMMHHM B PEIICHUH SKOJIOTHYSCKUX MPOOIeM 1 https://m.eds
e4270
bubnmoreka
66 KontpoinbsHas pabora 3a ro. 1 https://m.eds
e0d0a
bubnmoreka
67 O0001ICHNE ¥ CUCTeMAaTH3aIHs 3HAHHI 1 https://m.eds
db33c
bubnmnoreka
68 O0o001IcHHE ¥ CHCTEMAaTH3aIlHs 3HAHUH 1 https://m.eds
d9cb?
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOIIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kiacc: yueb. 1 obieoOpa3oBarenbHbIX yupexaenuit / O.C. I'abpuensH. - 3-e us.,

ctpeotun. - M.: Jlpocda, 2022. - 286 c.

Xumus. kiace: yue0. 1ist oomeobpazoBarenbHbix yupexaenuii / O.C. ['abpuensH. - 3-e u3.,

cTpeotut. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Beenure

1. T'abpuensu O. C., Bocko6oiinukosa H. I1., SlmykoBa A. B. HactonpHast kaura yauTens.
Xumus. 8 ki1.: Meronudeckoe ocooue. - M.: [lpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Terpanp aist 1a00paTOPHBIX ONBITOB U MPAKTUIECKUX
pa6ort. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 kimace». M.: [poda, 2022.

3. 'abpuensn, O. C. Meronudeckoe nmocobue k yueobnuky O. C. ['abpuensna «Xumusy». § Kinacc
/ 0. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensu, O. C. Metoguueckoe nmocodue k yueouuky O. C. 'abpuensna «Xumus». 9 kmacc
/ 0. C. I'abpuensn. — M. : Ipoda, 2021. — 108.

5. Xumus : rexHonorudeckue kaptol kK yueoHuky O. C. 'abpuensna «Xumus. 8 kjace :
meToamueckoe mocodbue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHojorudeckue kaptel kK yueOHuky O. C. ['abpuensna «Xumus. 9 kimacey :
meToamueckoe mocodue / JI. 1. AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KonTponbHbie u nmpoBepounsie padoTsl kK yueobnuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymrakosa u 1p. - M.: [Ipoda, 2022.

JaHHBbIC

HMAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
Beeaurenannsiehttp://www.chemnet.ru I'azera «Xumus» u cait s yautens «5 uay Ha ypok
XUMHH»

http://him.1september.ru Enunas xomnexius LIOP: TIpenmeTHast Kommekius «XuMHST»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC SKCIIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro 061eo0pa3oBarensHOTo nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickas onuMmnuaa mkoJIbHUKOB 0 XUMUAU
http://chem.rusolymp.ru Oprannyeckast XUMHSL: SIEKTPOHHBIN YIeOHHK TS CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: IIEKTPOHHBIN yu4eOHUK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSK: XUMHSI
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http://www.chemistry.ru /lucraHiiuoHHas OJIMMITHA A 10 XUMHH: TEJICKOMMYHHUKAIIHOHHBIN

o0pa3oBareIbHbIN IPOEKT
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