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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranu3zanusx Poccuiickoit @eneparum.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3AeiaM M TeMaM IMPOrpaMMBbl TI0 XHMHH, OTIPEIENIET KOJINYECTBEHHBIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COCPIKaHUs, PEKOMEHTyEM YO TIOCIEeI0BATEIHbHOCTD H3YIEeHUS
XAMUU C Y9ETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOIINXCs, OTIPEIENIIeT BO3ZMOXKHOCTH NIPEMETA TSl peaTi3aliiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 00rmIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MpeIMeTa U OCHOBHBIX BUAOB y4eOHO-TTO3HABATEIHHOMN IESTEITFHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMbIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CTIOCOOCTBYET peai3aliii BOZMOKHOCTEH [Tl CaMOPa3BUTHS U (POPMUPOBAHHUSI KYJIETYPBI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATTLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB HMX  CAMOCTOSITEIbHOW  Y4eOHOW  NESATEThHOCTH, OKCIEPUMEHTAIBHBIX |
UCCIICIOBATENILCKUX YMEHH, HEOOXOJAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaK U B
pohecCHOHATLHOU JICATEIIbHOCTH;

3HAaKOMHUT CO CIEUU(UKOW HAyYHOTO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJI51/1a HA €IMHCTBO MPUPOJIbI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM ITAlloM B (hOpMUPOBaHHH
€CTECTBEHHO--HayYHOH TPAMOTHOCTH O00yJarOIUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO--HAyYHBIM
3HaHUSIM, K TMPHPOJE, K 4YEIOBEKY, BHOCHUT CBOH BKJIAJ B DKOJOTHYECKOE OOpa3oBaHHE
oOyuaromuxcs.

JlaHHbIC HampaBlieHHS B OOYYCHHU XMMHHU OOECICUUBAIOTCS CIEUU(UKON COAepiKaHUs
y4eOHOTO MpeIMeTa, KOTOPBIH SBJISICTCS MeJJarOTUUECKU aJalTHPOBAHHBIM OTPAXKEHUEM 0a30BOM
HAyKW XMMUU Ha OTIPE/ICTIEHHOM dTare e€ pa3BUTHI.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHHE
00yYaroIUMUCS CUCTEMBbI IEPBOHAYAIBHBIX TIOHATHI XUMHHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. ConepikaHHe CKIIAQABIBAETCS U3 CHUCTEMbI HMOHATHUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaAHUS pAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MPUMEHEHHSI U TIOJTy4EHUS N3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
IIPOUCXOUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3yUEHHBIX YUEOHbIX IpeAMETOB: «OKpyKaroUuil
Mup», «brosorus. 57 kiacce» U «Pu3nKa. 7 KIacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH NEATETHHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MPHOOIICHUN K HAYYHBIM METOJIaM TTIO3HAHUSI TIPH N3YUYEHUH BEUIECTB U XUMUYECKUX PEaKINi, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellleCTBAaMH B TOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO pEIIeHUH, CHOCOOHON ananTHUpoOBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QyHKINOHATHHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHClie YMEHHUH OOBSACHATH U OLICHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU M3YyYCHUH XUMHUH, MPUMEHATh UX IPU PEIICHUHU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOM NESATENbHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00Y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCiIO YacoB, OTBEAEHHBIX IJI1 U3YYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posnb XMMUM B KU3HU YENOBEKA. XMMHUS B CHCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHuE BemecTs. [loHsTue o meroaax
no3HaHus B xumuu. Yucteie BemectBa 1 cMecu. CriocoObl pa3ieiieHus CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U crnokHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHash Macca. OTHOCUTENbHAsh MOJICKYJsApHAas macca.
MaccoBast 107151 XHMUUYECKOTO 2JIEMEHTA B COSAMHEHHH.

KonnuecTto Bemecta. Mousib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHNUE METHOM MPOBOJIOKH, B3aUMOICUCTBHE MeJIa C KUCTIOTON) SIBJICHHUM, HAOMIOICHUE U
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakuil (pas3iokeHne caxapa, B3auMOJIeiiCTBIE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuga meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJie3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pa3eineHus: CMECei:
C TOMOIIBI0O MarHuTa, (QUIBTPOBAHWE, BbIMApUBaHUE, JUCTWULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBApPEHHOM COJNM, HAOJIOACHHE U ONUCAaHUE PE3YJbTAaTOB IMPOBEICHUS
OTMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHHs Macchl, CO3JaHHE MOJeNeld MOJIEKYI
(IIapocTepIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONydyeHHs KUCIOpOJa B JIabopaToOpuH U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKiuH. TOMIUBO: Yrojdb M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u pocToe BemecTBo. Haxoxaenue Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI rmosrydeHusi. Kucinotel u comnu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MNPUPOJHBbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nyecKre U XUMHUYECKHE CBOMCTBA OKCHI0B. [lonydeHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kucinor. OU3NUECKUE U XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (mmokapa), 03HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO MCTIOJIH30BAHUE BUICOMATEPHAIIOB), HAOIOIEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HMCCIIEZJOBAHHE OCOOEHHOCTEW pAacTBOPEHUS BEIIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), MCCIIEOBaHNEe 00pa3l0B HEOPraHMYECKHUX BEILIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuaa meau (1) ¢ pacTBOpom cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIAMH, PEAKITUN
HENTpaIu3aluy, MoJIydeHUe HEPaCTBOPUMBIX OCHOBAHUH, BHITECHEHHE OJJHOTO METaJlia APYruM
U3 pacTBOpa COJIM, pEIIeHHWE SKCIEPUMEHTAIbHBIX 33Jay 1o TeMme «Baxueine Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMoOB. XUMHU4YecKas cBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIACCU(PHUKAIIUN XUMUYECKUX JIEeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AIIEMEHTOB (LIEJI0YHBIE U IIEIOUHO3EMENbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIe OKCUIBI U TUIPOKCHUIBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI IEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DnekTpoHbl. CTPOEHUE AIEKTPOHHBIX
obosiouek aromoB TmepBeix 20 xumuueckux snemeHToB Ilepmommueckoit cuctemsr JI. M.
MeneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA IO €ro nojoxeHuto B Ilepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMSI. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOPEeHUE, PeaKIK Pa3JIoKEHHs, COSTUHEHUS ).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepes3 UCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX ITOHATUH, TaK U IIOHATUH, SBIISIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OO111e ecTeCTBEHHO--HaYYHbIE IOHATHS: HAYYHBIN (DaKT, THIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3,
CHHTE3, Kiaccu(uKkamusi, NEepUOJUYHOCTh, HAOMIOACHUE, OSKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpEHUE, MOJIEIb, SIBJICHHUE.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, Kbl W UX COECJUHEHHH B COOTBETCTBUHM C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHUYECKOM CBA3M. THIBI KPHUCTAUIMYECKHX PEMIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUYECKON PEIIETKN U BUAA XMMHUECKOHN CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakiUil MO pa3IM4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YUYacCTBYIOUIMX B pEaKIMH BEILECTB, 110 TEIIIOBOMY 3P HEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCICHUS
XMUMUYECKUX D3JEMEHTOB, MO OOpaTMMOCTH, IO Yy4YacTHUIO Karajaus3aropa). OK30- U
SHJIOTEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHHUS.

[TonaTHe 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 0OpaTMMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [loHATHE O TOMOreHHbIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
kataynuze. [lonsaTre o xumuueckom paBHOBecUH. DaKTOPBI, BAUSIOIINE HA CKOPOCTh XUMHUECKOU
PEAKIMHU U MOJI0KEHNE XMMUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBMUTENbHOM peakuuu. CocTaBieHUE YPAaBHEHUH OKHMCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOJIa AIEKTPOHHOr 0 OanaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLMALMM. DIEKTPOIUTHl U HEAIEKTPOIUThl. KaTHoHsl,
aHMOHBI. MeXaHU3M JIUCCOLMALIUY BELECTB C pa3IMYHbBIMU BUJAMU XUMUUECKOH cBs3U. CTeneHb
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YcCiIoBUS NMPOTEKaHUs peaklyil HOHHOro OOMEHa, MOJIHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBoiCTBa KHCIIOT, OCHOBAaHMHA U COJICH B cBeTe
IPEJCTAaBICHUNA 00 53JIEKTPOJIMTHUYECKOW nucconmanuu. KadecTBEeHHble peaklUUMU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumennt .

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALUU
KUCJIOT, LIeJIoYel U coJielt (BO3MOXKHO MCIIOJIb30BaHKE BUI€0 MAaTEPHAJIOB), IPOBECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMWs peaklUuii HMOHHOro oOMeHa (0Opa3oBaHHE OcCajlKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WUTIOCTPUPYIOIIUX NPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBMTEJBHBIX PEaKIUil (rOpeHHe, peakluu pa3jokKeHHs, COSAMHEHHs), paclo3HaBaHUeE



HEOPraHMYECKUX BEIIECTB C TMOMOINBI0O KAYECTBEHHBIX pEAaKIHi Ha HOHBI, pELICHHE
HKCTIIEPUMEHTANBHBIX 33/1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TaioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHu okucienus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTajlllaMu,
mienoyamu).  Xijopoogopon. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3HyUecKhe CBOWCTBA MPOCTHIX BEUIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KuCIOTa, (GU3NYECKHEe M XMMHUYECKHE CBOMCTBA
(oOmme Kak nmpeacTaBUTENs Kilacca KUCIOT U clienupuieckre). XuMHUUECKUE PeaKiiu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO c1I0cO0a MOTy4yeHus! cepHON KUCIOThI. [IpMeHeHne cepHOi KUCIOTHI.
Conu cepHOM KHCIOTBI, KaueCcTBEHHas peakuus Ha cyiabdar-uoH. HaxoxxneHnue cepbl u eé
COEIMHEHUH B MPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpellbl COCAMHEHUSIMH CEPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OO6mass xapakrepuctuka syeMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHueckue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckie U XuMU4ecKue
CBOWCTBA, MOJTyueHHe U puMeHeHne. Conn aMMOHUS, UX (U3NYECKHE U XUMUIECKHE CBOWCTBA,
npuMeHeHune. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUA. A30THas KUCIIOTa, €€ IMOJIyuyeHHE,
dbu3uYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe Kak TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIC MOIUDUKAITUN
dbocdopa, duzmdeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopnas kucinora,
¢dusznueckue M XMMUYECKHE CBOMCTBa, moisiyueHue. Mcmonb3oBanue ¢(ochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(DUKALINU, PACTIPOCTPAHEHUE B
npupoje, pusnveckre U XuMHIecKkrue cBoiicTBa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOrMYeCKUe MpoOeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIN 3PQeKT. YroyibHas KUCIOTa U €&
colu, X (pu3MUeckrue W XUMHUYECKHE CBOWMCTBA, IMOJNyueHHUE U TpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-NuOoHKL. Mcnonp30Banne KapOOHATOB B OBITY, MEAULIMHE, TPOMBIILIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoia
(MeraH, TaH, 3THJIEH, alleTUJIEeH, 3TaHOJ, IIMLEPHH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKU
YTJI€BOAOPOOB (Yrojb, MIPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M NpPOMBIIUIEHHOCTH. [IoHsATHE 0 OMOJOrMYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, Oenkax,
yIJIEeBOJAaX — M MX POJM B JKU3HU YelOBeKa. MarepualbHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usznyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpencraBieHuss o0 okcuge kpemuus (IV) u
KpeMHHEBO kucnore. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BaHMsI CTPOUTEIBHBIX MaTEPUAJIOB B TIOBCETHEBHOM KU3HHU.



Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTECKAHWMS, OTIBITHI,
oTpakaronye (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIUHEHUN (BO3MOXKHO
WCIIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIGHHE € OOpasliaMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaAONIOJEHHE TMpollecca OOyriauBaHMs  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4E€HHE XMMHUYECKHX CBOMCTB pa30aBICHHOUN CEpHOM
KHCJIOTHI, TIPOBEICHUE KAUYECTBEHHOUN peakiuyu Ha cyabparT-uoH U HaONIOJeHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u mx coenruHEHUN
(BO3MOXKHO HCIIOJIb30BAaHKE BHICOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YAOOpEHHIA,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX PEAKIIMN Ha HOH aMMOHUS U (ocdaT-uOH U U3ydEeHUE MPU3HAKOB UX MPOTEKAHMUSI,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHCIOTHI C MEJbIO0 (BO3MOXHO HCIIOJIb30BAHUE
BHUJIEOMATEpUANIOB), M3Y4Y€HHME MOJeNied KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢dymiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a/IcOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MPOTHBOTa3a, MOJIydeHHne, coOMpaHue, paclo3HaBaHUE U U3y4eHHE CBOMCTB
YIJIEKUCIIOro rasa, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUIHEH CHJIMKAaTHON
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCTIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeillne HeMeTanbl 1 uX
COETMHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO011ast XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUH UX MOJIOKEHHUS
B Ilepuoanyeckoii cucrtemMe xumudeckux snemMeHtoB JI. M. MeHnneneeBa u CTpoeHUsS aTOMOB.
Crpoenue metayioB. MeTaminueckas CBS3b M METajUIMUecKas KpUCTAJUIMYECKas peléTka.
DJIEKTPOXUMUYECKUN PAJl HAOPSKEHUM MeTauioB. DU3MYECKHE W XHMHUYECKHE CBOWMCTBA
MetaiioB. OOme crnocoObl MotydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METalsioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuw. CrutaBel (CTajab, YyryH, TIOPATIOMHHHH, OpOH3a) M WX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenouynsie MeTaibl: nojioxkeHue B Ilepuoanyeckoil cucreMe XuMUYECKUX 371eMEeHTOB /.
W. MenneneeBa, CTpOCHHE UX aTOMOB, HaxoXieHHE B npupoie. Ouznyeckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMenenue
IIEJIOYHBIX METAJJIOB U UX COCAUHEHUH.

[{enouyHo3eMeNnbHbIE METAIBI MATHUN U KaJbIUil: 110JI0)KeHue B [leproanueckont cucreme
xumuueckux asneMmeHtoB [I. . MenneneeBa, cTpoeHHe MX aTOMOB, HAXOXKICHHE B IMPHUPOJE.
Ou3nyecKkue U XUMHYECKUE CBOWCTBAa MarHus W Kaiblus. BakHelinne coeIWHEHUs KalbIus
(oxcun, rumpokcu, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amtomunuii: nonoxxenue B Ilepuonmmyeckoil cucteme xumudeckux snemeHToB [ U.
MenneneeBa, CTpoeHHE aTroMa, HaxXOXKJaeHHe B mpupoje. Dusndeckre U XMMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

XKenezo: monoxenue B Ilepuomnyeckoil cucreme xumuueckux osiemeHtoB [ U.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupojae. duznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (I1) m xenmesa (l1l), ux cocra, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3liaMi METaJJIOB U CIUIABOB, UX (U3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3yabTaTOB KOPPO3UH METAILIOB (BO3MOXHO MCIIOJIb30BaHUE BUIE€OMATEPUATIOB), 0COOCHHOCTEMH
B3aMMOJICICTBUA OKCHJAa KalbllUsi M HAaTpus C BOJAOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOMCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKele3a B
KucTopoie  (BO3MOXHO  HCIOJB30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbIUs, ATIOMHHMS, IMHKa, kene3a (I1) u xenesza



(1), memu (11), HaOrOIEHUE W OMKMCAHUE MPOIIECCOB OKPALTMBAHUS [ITAMEHH MOHAMH HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUICOMATEPUATIOB), UCCIIECIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJTIOMUHUS M THAPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a]1a4 110
TeMe «BaxxHeWIne MEeTaJuIbl U UX COCIUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemectBa n maTtepuainsl B MOBCETHEBHOW KU3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momoms Mpu XUMHUYECKUX OXKOTrax M
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpebl (MpeaeibHas I0MycTUMas KOHIEHTPALIHS
Bemiects, naiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPoOIeMm.

Xumuueckuii Ikcnepumenm:

n3ydeHue 00pasIoB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIE MAaTEPHAIIbI).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XUMHUH B 9 Ki1acce OCYIIECTBIIACTCS
4yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUHN, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTJACNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO6mre ecTecTBEHHO-HAYYHbIC TTOHSATHS: HaydHbIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeITUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, ITAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAIIHI.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTUUECKASI PEMIETKA, CTITIAaBhI, (DU3UIECKHE BETMYUHBI, CTHHUIIBI
U3MEepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETh, 3BE3/1b1, CoJHILE.

buonorust: dortocuHTe3, npixanue, Owocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

I'eorpadusa: armocdhepa, rumpochepa, MUHEpalbl, TOPHBICE TOPOABI, TIOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, NPUHSATHIMH B OOIIECTBE MPABWJIAMH M HOPMAaMHU TOBEACHUS H
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOITIXCS.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIbITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OPMAIMEH O MEPeOBBIX JOCTHKCHHUIX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XHMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM Y4YEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE TIOBE/ICHNE U TIOCTYIKH CBOMX TOBAPHIIECH C MO3UIINI HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUI MIOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS MIPUPOJBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOIHOM CPEAOi, O PO XUMHUH B TO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHMH, ITO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHWIO M ITO3HAHHMIO, JIIO003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOLIIEHHS K CBOEMY 3710POBBIO, YCTAHOBKU
Ha 3/0pOBBIH 00pa3 >KM3HU, OCO3HAHHE TOCIEACTBUN M HENPUSATHE BPEIHBIX MPUBBIUEK
(ynoTpeOnieHuss ankoroiisi, HApPKOTUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS TMPaBUII
0€30MacCHOCTH IIPU OOPALEHUU C XMMUYECKUMH BEIIeCTBAMH B OBITY M peabHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3y4YeHUIO Mpodeccuii  Tpyaa pa3iIudyHOro poja, yBaxXeHHue K
TPYLY ¥ pe3yJIbTaTaM TPYJI0BOM eI TeIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS IPEIMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIA BHIOOP WHAMBHUIYAIBbHON TpPAaeKTOPHUH MPOJOJKEHUS
o0pa3oBaHus € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH, OOIIECTBEHHBIX



MHTEPECOB W TOTPEOHOCTEH, yCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU I1esIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE LEHHOCTH 3I0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30IIACHOTO MOBEJAEHMSI IPU paboTe C BEILIECTBAMHU,
a TaK)KE B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOEH;

CIIOCOOHOCTH MTPUMEHSATH 3HAHUSL, TIOJTy4aeMble TIPH N3YYSCHUH XUMUH, ISl peIieHus 3a1a4,
CBSI3AHHBIX C OKpYKAIOWEW NPUPOJHOW CpENOW, JIA TOBBIMIEHUS YPOBHS HKOJOTHYECKOMN
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MPoOJieM U MyTed X pelieHUs
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMblE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUIOTe3a, (aKT, cUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

Ilo3naBaTenbHbIEe YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBble oruyeckue aeiicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIENIATH UX XapaKTepHble IPU3HAKHU, YCTAHABIUBATD
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBSACHEHUS OTAEIbHBIX
(hakTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U KPUTEPHUH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIMil, ycTaHaBIMBaTh MPUUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO aHAJIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

YMEHHE MPUMEHSTh B Ipoliecce MO3HAHMs MOHATUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBATh IIUPOKO
MIpUMEHSIeMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKUUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

npuOoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M Mpoliecca, CAMOCTOSITENILHO MTPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITUYHBIX BUJIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa
XHMUYECKOTO COJIepKaHus, ClIpaBOYHbIE ocooOust, pecypcsl IHTepHETa), KpUTHUECKU OL[CHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;



YMEHHUE IPUMEHATh PA3JIMUYHbIE METOJIBI M 3aIPOCHI IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAICHUE KYJIbTYpPOi aKTMBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIMKA W WILIIOCTPUPOBATH pPEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCIONb30BaTh W aHAIM3HUPOBATh B Ipolecce y4yeOHOW M MCCIenoBaTelbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B Xonae juanora M (WIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIHCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PE3YNIbTaTOB BBIMIOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW W
MCCIIEIOBATENILCKOM JIEATENPHOCTH TPU PEIICHWH BO3HUKAIOMIMX IMPOOJIEM HAa OCHOBE y4éra
oOLIMX HMHTEPECOB M cCOTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OINpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE 1eCTBUA:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosiee 23((HeKTUBHBIE CTIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHLHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUI ITPHU BHIMOJHEHUH 3aJaHU I
C yu€TOM IOJIyYeHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asBJICHHON L€, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O0S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHOl paboueid mpOrpaMMoil, BBIAEISAIOT: OCBOEHHbBIC
oOyyarouMMUCSl Hay4Hble 3HAHHUS, YMEHHS M CHOCOObI JeHCTBUH, crenupuyeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUsX.

K koHny obyuenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

® PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHUNA: aTOM, MOJEKYJa, XUMHUECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKyIspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast JOJIs1 XUMHUYECKOTO 3JIEMEHTa
B COCIMHEHHMH, MOJSAPHBIA O00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHE,  COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTEIICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKiuii: peakiiuu COSAUHEHUS, PEaKIIUU Pa3TIOKEHH, PEAKIIH 3aMEIICHHUs], peaKIuu
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM 3 PEKT peakuu, sSApo aToMa,
JNIEKTPOHHBINA CJIOH aToMma, aToMHas OpOWTamb, palyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsT M HETIOJISIpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs BelecTBa (IPOLIEHTHAsI KOHIIEHTPALlKs1) B pacTBOPE;



WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH U NPUMEHSTH 3TU
IIOHSATHS IIPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISi COCTaBJI€HUS (OpPMYya BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTPEJENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTIpeNIeNIEHHOMY KJIacCy COCOUHEHHWH 1o QopMmynam, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cMmbica Ilepuoanueckoro 3akona [[. M. MenaeneeBa: JeMOHCTPUPOBATH
[IOHUMAaHHE IEPUONYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JEMEHTOB OT HX
nonoxkeHust B Ilepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHMsS] MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONKCHIBaTh M XapaKTepu3oBaTh TabmuuHyto Gopmy Ilepuoanueckoit cucTeMbl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«moboynass moxarpymnma (b-rpymma)», Mameie W OOJBIIME TEPHOMBI, COOTHOCUTH
0003Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XMMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJEMEHTOB (COCTaB W 3apsii sAapa, oO0Ilee YHCIO 3JIEKTPOHOB H
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JI€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
shdekry);

XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, MOATBEp)KJas  OMHCAHME MpPUMEpPaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEHIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSAX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinuu;

MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATeIbHOCTH — aHAlIU3 M CHHTE3,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUI0, Kilaccu(UKalUio, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIuii,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUSI — HAOII0ICHNE, U3MEPEHHE, MOICIIUPOBAHUE,
AKCIIEPUMEHT (peaabHbI U MBICICHHBIN);

clieloBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOHW TMOCYyIoM U 1abopaTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKIHUSMU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOupaHuio Tra3000pa3HBIX BeEMIECTB (BOAOPOJAa M KHCIOpPOJA), MPUTOTOBICHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOM [10Jiel pacTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C MOMOIIBIO HHANKATOPOB (JIakMyc, (heHOI(TaTenH, METUIIOPaHK U JIPyTHUe).

K xoHiy oOyueHus B 9 kiacce ImpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHH: XUMUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTB,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHMs, XMMHMUYECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJIb, MOJISIPHBIA 00BEM, PAcTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAas JAUCCOLMAIMS, PpEeakIU HOHHOIO OOMEeHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pEaKIUH,



OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUU,  OKUCIMTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE M BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEpHOCTb, XHUMHUYECKas CBS3b
(KoBajleHTHAsl, MOHHAs, MeETaJuIM4yecKas), KpPUCTAJUIMUECKas pElETKA, KOPPO3Us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEakluu, IpeleibHO JOIyCTHUMast
koHueHTpauums [1/IK Bemecrtsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITHH M MPUMEHSTH 3TU
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJICHUS (OpPMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHI;

ONpENENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSX Pa3JIM4YHOTO COCTaBa, IMPHHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTajyInyeckas) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, XxapakTep cpelbl B BOAHBIX PACTBOpPAX HEOPraHMUYECKUX COENMHEHUH, THUII
KPUCTAIIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica I[lepuogumueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NMoHUMaHME: ONMHUCHIBATh M XapakTepu3oBaTh TabiuuHyo ¢opmy llepunoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUSA «TJlaBHasg mnoarpynmna (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u  OoJblIME TEPUOJIBI,
COOTHOCHUTbH 0003HAUEHUs1, KOTOPbIE UMEIOTCSI B IEPUOINYECKON TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj siapa,
00111e€ YMCII0 JEKTPOHOB M PACTIPEICIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0mue 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB JJIEMEHTOB W WX COCIWHECHHHA B
rpeenax MajibIX MEPHOJIOB U TVIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIMPOBATH XUMHUUYECKHUE 3JIE€MEHTHI, HEOPraHWYeCKHe BEIIeCTBA, XMMHUECKUE
peakiuu (IO YHUCIY M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTENICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 0OmMMUEe M CcHenupUIecCKue XUMHUYECKHE CBOWCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIUU KUCIIOT, IIEIOUYeH U COJIeH,
MOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIMil HOHHOrO OOMEHa, ypaBHEHUS peaKiiuii,
MOATBEPKAIOIIUX  CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKIY BeLIECTBAaMU
Pa3IUYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (hopMylie COeIMHEHUSs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACYETHI IO YPABHEHUIO XUMHUECKOHN peaKlnu;

coOnrofaTh TMpaBWia MOJB30BAaHUS XMMHUYECKOM TMOCyIoW u  1abopaTopHBIM
obopynoBaHueM, a Takke MpaBuia oOpalleHus C BelIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIHUSMU TIO BHITIOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIHITOB IO MOJIY4EHHUIO U
cOoOMpaHUIO ra3000pa3HbIX BELIECTB (AMMHAKa U YTIIEKHCIIOTO ra3a);

MPOBOJIUTh PEAKLUHU, MOJATBEPKAAOIINE KaUeCTBEHHBIM COCTaB Pa3IMYHbIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpoMua-, MOaUI-, KapOoHat-, docdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHMS M HOHBI H3YUYEHHBIX
METAaJJIOB, PUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;



IIPUMEHATh OCHOBHBIE OIIEPALIMU MBICIIUTEIBHON JCATEIBbHOCTH — AHAJIU3 U CUHTES,
cpaBHeHHE, O0O0O0OIIEHHEe, CHUCTEMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EH — JUI M3YYEHMs] CBOMCTB BEIIECTB U XUMUYECKHUX DPEAKLUN, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOMIOACHUE, U3MEPEHHE, MOICITUPOBAHNE, YKCTIEPUMEHT
(peanbHbBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpamMMblI Bcero KonrposbHeIe 1IpakTHaeckne o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pasznea 1. IleppoHayajibHble XUMHYECKHE MOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMu4geckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Wroro mno pazueny 20
Pasznen 2. BaxHeiinue npeacTaBuTe/ M HEOPraHN4eCcKnX BelecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6moreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 3 1 bu6moreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYeCKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Wroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB /I, U. MenneneeBa. CTpoenne aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKAA CBA3b.

3.2 OKHUCIUTETBLHO- 8 bubmaorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuoreka IHOK
Hroro no paszeny 15 https://m.edscﬂ).ru/7f41837c
Pe3epBHOE BpeMms 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KJIACC

Kosau4yecTBo yacoB DJIeKTPOHHBbIE
No n/m HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢posrIe)
B NMPOrpaMmblI Bcero 0; TPOJBHbIC p ;KTH%CKHe o0pa3oBaTe/bHbIe
padoTsI padoThI pecypesI
Paspnen 1. BemiecTBo 1 XUMHYeCKHE peaKIUH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JielioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01as XapakTeprucTuKa XUMHECKHX Bubmiorexa [[OK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edso0.ru/7f41a636
COEIMHEHUSI — :
OO01as XxapakTepUCTUKa XUMUYECKHX
bubnuoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, hpochop u 7 1 https://m.e dsé}) ru/ 7412636
HUX COCIUHEHUSI — :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmiorexa LIOK
2.4 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHUS E— )
Utoro no pazneny 25
Paszpnen 3. Merasibl U MX COeIMHEHHUS
3.1 OO0111e cBO¥ICTBA METAIIJIOB 4 Eubmorexa OK

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

bu6mmoreka [{OK

3.2 Baxneiimme MeTaibl M UX COSIUHCHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyxkaionias cpeaa
4.1 BeniecTBa u maTepualbl B KU3HU YEIOBEKa 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Wroro mno pazueny 3
PesepBHOE Bpems 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68
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INOYPOYHOE IVTIAHUPOBAHMUE

8 KUIACC
N KoanyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
l'l/_l'l Tema Ypoka Beero KO]—[TpOJ‘[],H],]e HpaKanecxne 06p330BaTeJ'II)HbIe
padoTsbI padoThI pecypcebl
1 [Ipenmer xumuu. Poss xXuMuu B )KU3HU 1 bu6mmoreka [IOK
yenoBeKa. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
5| cwecet (na mpvepe ouers nosapennoii | 1 BuSmioress LIOK
https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuorexa [JOK
6 ATOMBI H MOTICKYJIEL . https://m.edsg).ru/fdeZaGC
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuorexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 Bubmzorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
10| Xnwwscoran Gopuyna, Baremmmocrs arovos | 1 Butmmorexa LIOK
i https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHUTEIbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c



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

12 MaccoBas 1015 XUMHYECKOI'0 3JIeMEHTa B bubnuoreka [IOK
COCJIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemectsa. Moiis. MossipHas bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMHUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKHX PEaKIHUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruncnenus koandecTBa, MacChl BEIlleCTBa bu6moreka [IOK
10 YPaBHEHHUSM XUMHYECKUX PEaKIHi https://m.edsoo.ru/ff0d5708
Krnaccudukarus XuMHYECKUX peaKIni Buborexa [IOK
18 (coemuHEeHMS, Pa3I0KCHIS, 3aMEIICHUS, https://m.edsoo.ru/ffod334
oOMeHa) o '
M. B. JIoMOHOCOB — y4€HBIN- Bu6muorexa I[OK
19 sHIuKIonequcT. O0o0IIeHNE U https://m.edsoo.ru/ff0d40c4
cHCTEeMaTH3aIHsI 3HAHUI T '
20 KontponpHas padorta Nel o teme bubnuorexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIHIDY https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. Cocras Bo3ayxa. BuGnuotexa LIOK
21 Kucnopos — sneMeHT u npocToe BEIecTBo. https://m.edsoo.ru/ff0d448e
O30H T '
Ouznyeckue U XUMHUYECKHUEe CBOICTBA Bubnmorexa [IOK
22 KHCJIOpoJia (PeaKIuy OKUCICHUS, TOPEHHE). https://m.eds00.ru/f0d4614
[MonsiTue 06 oxcumax " '
oparop PO CHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHeHne kucaopoaa
TennoBoit 3¢ (hekT XUMHUECKON peakinu, Bubnorexa [IOK
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,

OK30- U SHAOTCPMUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



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

TormBo (HedTh, yroib U METaH).

bubmuoreka [IOK

25 3arps3HeHue BO3/lyXa, CIIOCOObI €ro https://m.edsoo.ru/ffod4cda
MIPEIOTBPAICHUS
26| lonyuenme n codupanic xneropora BuSmorexa L1OK
- VP poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bozopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [IOK
Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6morteka [IOK
Bojiopoja. [IpiMeHeHne Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0Opoaa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| lonyuenme n cobmpame sotopons BuSmioress LIOK
y1 oHUp HOPOa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
. N bu6moreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO https://m.edsoo.ru/ffod542e
| e ot et s B LOK
oMy y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00bEMY
| menems oo on o s B LOK
peaKl . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusndecKkrue 1 XAMUYECKHE CBOMCTBA BOIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHEe 00 bubmuoreka [JOK
WHJIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bona kxak pactBoputens. Hacblennsie u Bubmiorexa LIOK
37 HEHACBHILIIEHHBIE PACTBOPHI. MaccoBasi IO

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmuoreka [IOK

38 OTpeIeIEHHOM MaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEIIECTBA»
39 KonTtposnsHas padota Ne2 mo Teme bubnuorexa [JOK
«Kucnopon. Bogopos. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| enommamn oeomum i avpoteps buGanorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKHE CBOKCTBA bubnuoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMu4ecKkre CBOMCTBA KUCIOT bubmorexa [IOK
i https://m.edsoo.ru/ff0dfee2
16 Conu (cpemnue): HOMEHKIIATypa, CIocoObl bubnuorexa [JOK
MIOJTy4YEHHUs, XHMHUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3314 10 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHHYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUI
48 ['enernueckas cBsI3p MEXKY KilaccaMHu bu6mmoreka [JOK
HEOPraHUYeCKUX COECTMHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O06o001eHne u cucTeMaTu3aus 3HaHu | https://m.eds00.ru/00ad9ch?
'I'<OHTpOJ'ILHa$I pabota Ne3 o Teme BuGnuotexa LOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOTBITKY KIIACCH(PUKAITUU

51 XUMHYECKUX DJIEMEHTOB. [loHATHE O rpyIIIax Bubmmorexa HOK
: pyn https://m.edso0.ru/00ad9ffa
CXOIHBIX 3JICMCHTOB
o | Hemomeet o epomesas B 0K
T https://m.edsoo.ru/00ada52c
Meunneneena
53 [Iepuoasl, rpynmsl, MOATPYIIIIEI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubnuotexa [JOK
H30oTomnsl https://m.edsoo.ru/00ada342
| Somonme semmpommux oo mowos Bumorea 10K
pHOZ - https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTUKa XUMHIECKOTO BJ'ISMCHTa o Bubmiorexa [[OK
56 ero noJjioxkeHuto B [leproauueckoii cucreme ]
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuUTHs Hayku U ipakTtuku. /1. . bubnuorexa [JOK
MeHeneeB — y4€HBIN, TeIaror u https://m.edsoo.ru/00ada96e
IrpakIaHUH
58 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX IIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHag xumMudeckas CBsA3b Bubmaotexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XuMHUUYECKas CBI3b Brbmiorexa LJOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoisapHas XUMUUYECKas CBI3b Bubmzorexa LIOK
P https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIECHUA Bubmaorexa LJOK
https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
63 OKHUCAUTENHFHO-BOCCTAHOBUTEIBHBIC PEAKITHH

https://m.edsoo.ru/00adb076
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bubnuoreka [IOK

64 OxucnuTenu 1 BOCCTAaHOBHUTEIN 1 https://m.eds00.ru/00adb076
65 KonTtposnsHas padota Ne4 mo teme 1 bubnuorexa [JOK
«CtpoeHue aroMa. XMMHUYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMAaTH3allMsl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTeMaTH3allMsl 3HAHUH https://m.edsoo.ru/00ad9cb2
68 HroroBast KOHTpOJBbHAS padoTa 1 Eggg?/ﬁzlazé‘gorﬁ/ﬁo 461c6
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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9 KJIACC

Koan4yecTBo 4yacoB JJleKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne oﬁpaaonaTe.Hbele
Bcero
padoTsbI padoThI pecypchbl
[Tepuonnueckuii 3akoH. [lepronanueckas
1 CI/I(EFeMi[l XUMUYECKUX BHeMIe)HT(I)lB pIRn Y| 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XI/IMI/I‘-IGCKEIX AJIEMEHTOB TIEPBBIX TPEX 1 bubmorexa ITOK
PBBIX TP https://m.edsoo.ru/00adb6b6
TepUOI0B
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 .

HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buipl XuMu4uecKkoi CBSI3U U THITBI bu6moreka [IOK

4 N 1 .

KPHCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Knaccudukanus XuMudeckux peakifi mo bu6moreka [IOK

6 1 )
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKIINU.

7 [Tonsartue o FOMIc))reHHLIX U TeTe OFSHHLIIj( 1 bubmorexa I[IOK

P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

8 DaxTOpHI, BIUSAIOIIME HA CKOPOCTh 1 bubnuoreka [JOK
XHUMHYECKOM PeakIiy U MO0JI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHCITUTETHHO-BOCCTAHOBUTEILHBIC bu6mmoreka [JOK

9 1 .
peakIuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPONUTHUECKON TUCCOLUALUY. 1 bubnuorexa LIOK
CunbHbIe U cl1abble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
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bubnuoreka [IOK

1 Horbte ypaHeHs peakiuil https://m.edsoo.ru/00add448
XI/IMI/I‘-IGCIiI/Ie CBOMCTBA KUCJIOT U § BuGmnotexa LIOK

12 OCHOBAHUU B CBETE MPEACTABICHUI 00 https://m.eds00.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOUALINHT o '
XUMUYECKue CBOMCTBA COIEH B CBETE Butmorexa [IOK

13 MPEACTABICHUI 00 IMEKTPOIUTHIECKON https://m.edso00.ru/00add8b2
JTCCOLIMAlN o '

. bubnuotexa [JOK

14 Howstie o ruzponse coelt https://m.edsoo.ru/00add9d4

15 O06o01enre 1 cucTeMaTru3aus 3HaHUH ]t?tptlggplllon:eelzizcﬁorﬁ/OOa ddd12

16 [IpakTueckas padota Ne 1. «Pemenue bubnuoreka [JOK
IKCIIEPUMEHTAILHBIX 33139 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 o teme Buborexa [IOK

17 «DNEKTPOIUTHYECKAS TUCCOITAALIHSL. https://m.edsoo.ru/00addecO
XUMUYECKHE pEeaKlIii B pacTBOPax» " '

18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XJI0pOBOJOPOIL. ?OJ‘I}IHa}I KHUCJIOTa, Bubsorexa [IOK

19 XUMUYECKHNE CBOMCTBA, IMOTYUYCHHE, https://m.eds00.ru/00ade104
MIPUMEHCHHE — '
[IpakTuueckas pa60Tfl Ne 2 o Teme Bubnmorexa [IOK

20 «[Tony4yeHue coNSTHON KUCIOTHI, U3YUYECHUE https://m.eds00.ru/00ade348
e€ CBOMCTB» — '
BLI‘II/ICJ"I'GHI/IH M0 YPaBHEHUAM XUMHYECKHUX Bubmiorexa LIOK

21 peaxiui, eciiu OJJUH U3 PeareHToB JaH B https://m.eds0o.ru/00ade488
M30BITKE — '

29 O6mas xapaktepucTuka snemMeHToB VIA- bubnuoreka [JOK

IpyIIIBI

https://m.edsoo.ru/00ade64a
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AunnotpornHsle MOAU(UKALIUY CEPBI.

bubmuoreka [IOK

23 HaxoxpaeHue cepbl U €€ CoOeTUHEHUH B
A P . https://m.edsoo.ru/00ade64a
pHUpoie. XMMUIECKHE CBOHCTBA CEPBI

24 CepoBonopo, cTpoeHue, Pu3nyeckKue u bubnuotexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepel. CepHast KUCIIOTa,

25 (I)I/I3I/IfILGCKI/IE u XI/II\EI/I‘ICCKI/IG CBOICTBA. bubmmorexa HOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0co0a MoTy4eHus bubnuoreka [JOK
CEpPHOM KUCIOTH. XUMHUYECKOE 3arps3HeHNE https://m.edsoo.ru/00adec8a
OKpYKaroIlen CpeJibl COCTUMHEHUSIMH CEPhI

27 Brramcinenne MacCoBOM JOJH BEIXOa bu6moreka [IOK
MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-

08 rpynmnsl. A30T, paCIpOCTPAHEHUE B bubnuorexa [JOK
npupoje, GU3NIECKHE U XUMHUCCKUE https://m.edsoo.ru/00adeea6
CBOWCTBA
AMMHaK, ero pusndeckue U XUMUIECKUE bubnuotexa [JOK

29 N .

CBOMCTBA, MMOJIy4CHHE U IIPUMCHEHNE https://m.edsoo.ru/00adf004
[IpakTuueckast pabota Ne 3 o Teme
30 «IPIOJI CHHUE aleMHaKa HU3y4CHHE €TO bubmmorexa HOK
ks » MY https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, eé Gusndeckue u bubnuoreka [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIECH

32 aMMOHHSI B KQUeCTBE MUHEPAIbHBIX bubnuoreka [JOK
ynoOpeHuii. XuMHUYecKoe 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeabl COeAMHEHUSIMHU a30Ta
®ocdop. Okenn pochopa u pochopHas

Gop A ocopa (V) u docgop bubmuoreka [JOK

33 KHCTIOTa, (PU3HUECKHE U XUMUYECKHE

CBOﬁCTBa, IOJIYYCHHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue dochaToB B KauecTBE

34 MMHEpaIbHBIX YI00peHuil. 3arps3HeHue bubnmorexa [TOK
PaIbHRIX YAO0P - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
35 Yraepoa, pacripocTpaHEHHE B IPUPOJIE, bubnuotexa [JOK
(bu3MUeCKre U XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gpusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJOTHIECCKUE bu6moreka [IOK
po0OJIEMBI, CBSI3aHHBIE C OKCHUIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(1v)
37 VYroapHas KucioTa U €€ CoTu bubmmorexa ITOK
https://m.edsoo.ru/00ae006¢
3 L Bu6morerca LIOK
v T i " https://m.edsoo.ru/00ae027e
KadectBenHnas peakius Ha KapOOHAT-HOH
p » https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemuuii u ero coeTuHeHHS bubmorexa HOK
P A https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
a1 SKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME bu6mmoreka [IOK
«Baknelime HEMETAJUIBI U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSD»
2 B v BuGamorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHCHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
43 3JIEMEHTOB — METAUIOB. MeTannnyeckas bubmuoreka [JOK

CBSI3b U METAJUIMYECKAs KPUCTAILUINYECKAs
pemérka. Pu3nyeckue CBOKNCTBA METAIIOB

https://m.edsoo.ru/00ae103e
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XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMHUYECKUHN Psijl HAPSHKEHUM BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO0mue criocoObl IOTYYCHHS METALIOB.

45 CruiaBbl. Berancienus no ypaBHEHUSIM bubnuoreka [JOK
XUMHUYECKHX PEaKIUi, eClId OJMH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB BH6H_HOTeKa LOK

https://m.edsoo.ru/00ae1278
bubmmoreka [{OK

47 Ulenotreie meras! https://m.edsoo.ru/00ae14b2

48 OxcHIBI U THIPOKCHIBI HATPHS U KaTUs BH6H_H0TeKa HOK

https://m.edsoo.ru/00ae14b2

49 IllenouHo3eMeNbHBIC METAIIIBI — KATBIIUN U bu6moreka [IOK
MarHui https://m.edsoo.ru/00ae15e8

. bu6moreka [IOK

50 Baxneiimme coemHeHNs KaTbITUs https://m.eds0o.ru/00ae 158

51 O06001eHre U cuCTEMaTH3aIus 3HaHUH

52 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa LOK

https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
g st . bu6mmoreka [JOK

53 }KeCTKOCTI’,,BOHH H MCTOJIBI €€ https://m.edsoo.ru/00aelae8

YCTpaHCHHS
. bubmuoreka [JOK

>4 Aol https://m.edsoo.ru/00aelc64

55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcuppl, THAPOKCH B U conu xkene3a (1) u bubmuoreka [JOK

xenesa (111)

https://m.edso0.ru/00ae35e6



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

58 O060011IeHNe U CUCTEMATHU3aIMs 3HAHUIA 1
59 e~ S o T ) Bumorexa LIOK
«Baxueiime MeTailIbl U UX COCTUHEHUI https://m.eds00.ru/00ae3de8
Berurcnenus o ypaBHEHUSIM XUMHUYECKUX
60 | mswimke mim conepir mpuveer. ) BuGaroraxa LIOK
BrraucieHust MaccoBOM 0JIM BRIXO1a https://m.eds00.ru/00ae1 750
MIPOJTyKTa PEaKIUu
61 O06001IeHNe U CUCTEMAaTHU3aIUs 3HAHUMA 1
62 KonTponbnas pabora Ne4 no teme 1
«BaxHeue MeTalibl U X COCIUHECHUS
63 BemectBa u maTepuainbl B IOBCEAHEBHOMN 1 bubnuoreka [JOK
YKU3HU YEJ0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH 1 bubnuorexa [JOK
cpeibl https://m.edsoo.ru/00ae4270
65 PoJsib XuMuu B perieHnn 3K0JI0TrHYECKUX 1 bubnuotexa [JOK
npo0seM https://m.edsoo.ru/00ae4270
66 PesepBubiit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBubiit ypok. O6001IeHNE 1 1 bubnuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
68 Hroropas koHTpoJIbHAs paboTa 1 E’[I/tlgglld/(r)r:i;;jasc%.orllf/OOa d9ch?
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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