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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOIO OOIIero 0Opa3oBaHHs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B PI'OC 00O, a Takxke Ha ocHOBe (emepaibHOi pabodeld TporpaMMbl
BOCIIUTaHUS M C Y4ETOM KOHIIEHIINH MPENoAaBaHUsl YIeOHOTO MpeaMera «XuMUs» B 00pa3oBaTebHBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[Iporpamma 1o xuMuu Ia€T MPEACTABICHHUE O LEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA O0YYaIOUIMXCSl CPEACTBAMU y4eOHOTO MpelMeTa, yCTaHAaBJIUBAET 00s3aTelbHOE MPEIMETHOE
coJiepaHue, MpeaycMaTpuBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHHUE IO paszjenam U
TEéMaM IporpaMmbl II0 XHMHHU, OHNPCACTIACT KOJIUMYCCTBECHHLIC MW KAaYCCTBCHHLIC XAapPaKTCPUCTUKU
COZIEpKaHMsA, PEKOMEHJYEMYIO MOCIEA0BATEIbHOCTh M3YYEHUS XHMHUHU C YYETOM MEXKIPEIMETHBIX W
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIHXCs,
ompeziessieT BO3MOXKHOCTH TpeAMeTa JIjlsl peanu3anuy TpeOboBaHUi K pe3ylbTaTaM OCBOCHHsI OCHOBHOM
00pa30oBaTebHOM MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs, a TakkKe TPeOOBaHUHA K
pe3yiabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel HM3y4deHMs MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM JIESITENbHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIEOHOTO COJIepKaHMUS.

3HaHWE XWMHUHM CIY)XUT OCHOBOW Juisi (OPMHUPOBAHHS MHPOBO33PEHUs OOyYarollerocs, ero
MPEACTABICHU O MaTepualibHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTParOT (QopMUpyeMble XUMUeH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aIbHBIX MPOOJIEM YCTOMUHMBOrO Pa3BUTHS YEIOBEUYSCTBA — CHIPHEBOM, YIHEPTETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yueHue xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpasBUTHA W (HOPMUPOBAHUS KyIBTYPHI
JIMYHOCTH, €€ 001eH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHPOBAHHE MBIIUIEHUS 1 TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcsi, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AeATENbHOCTH, JKCIEPUMEHTATBHBIX U HWCCIIEIOBATEIbCKUX YMEHHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(HeCCHOHATHHOMN eI TENFHOCTH;

3HAKOMHUT CO CHEeNH(PUKOW HAYIHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBHI IIEIOCTHOTO B3IUIAa Ha
€IMHCTBO TIPUPOIBI W UEIOBEKa, SBJISETCS OTBETCTBEHHBIM STalioM B (OPMHPOBAHWU €CTECTBEHHO--
HayYHOU TPaMOTHOCTH O0YYaroIInXCs;

crocoO0cTByeT (HhOPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOH BKJIA]l B KOJIOTHYECKOEe 00pa30BaHMe 00yUaIOMINXCSl.

JlaHHbIe HampaBIeHUsI B OOYYEHUN XUMUW O0ECIIEUMBAIOTCS CIIEIU(UKON COMep)aHUs YIeOHOTO
mpeaMera, KOTOPBIH ABISETCS MeIarorniecky aJanTHPOBAaHHBIM OTpakKeHneM 0a30BOW HAYKH XVMHH Ha
OnpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4alOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX MTOHATHH OPTaHUYECKOH XUMUH.

CrtpyKkTypa comepxaHusi MporpaMmbl 10 XUMHUH CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOT'0 IOIX0/a K
e€ m3ydenuto. ComepkaHue CKIaAbIBACTCS U3 CUCTEMBI MTOHATHN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBI TIOHATHH 0 XUMHUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 IPUHITUITY
MTOCTIEIOBATENLHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPECTABIEHII pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguaeckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XWMUHU;

— YUYEHHS O CTPOSHHH aTOMa U XUMHUYECKOU CBSI3H;

— IIpeACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEA0BATENHHO OT OJHOIO YPOBHS K APYTOMY, BBIIOIHS QYHKIUN OOBSCHEHHUS



U NPOTHO3MPOBAHUSA CBOMCTB, CTPOEHMS M BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOIy4YeHHS
M3y4aeMBbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYyYHOH KapTHHBI MUpPA B JIOTHKE €€ CHCTEMHON NMPHUPOJBI, IEHHOCTHOTO OTHOIIEHUS K
HayyHOMY 3HAHMIO M METOJaM IIO3HaHUSA B Hayke. M3ydeHue XMMUHU NPOHUCXOAWUT C TPUBJIECUECHHEM
3HaHUI M3 paHee U3y4eHHBIX YYeOHBIX MmpeaMeToB: «Okpyxarommii mup», «buonorus. 5—7 kiacce» u
«®Dusmka. 7 Knacey.

[lpr wm3ydyeHMH XUMHH TPOUCXOOUT (HOPMHUPOBAHUE 3HAHWU OCHOB XHUMHUYECKOM HAyKH Kak
00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUECKOH IEATENIbHOCTH YENOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHMU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEUIIMX (HaKTOB, IMOHATHUH, 3aKOHOB W TEOPETHYCCKUX IOJIOKCHUM,
JOCTYIHBIX 000OIICHUIT MHUPOBO33PEHYECKOTO Xapakrepa, S3blka HayKW, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TIO3HAHMS NPU M3YYCHUH BEIISCTB U XUMHUYCCKHX pPEaKluid, B (OPMHUPOBAHMHM M Pa3BUTHU
MO3HABaTENbHBIX YMEHUH W WX MPUMEHEHWW B Y4eOHO-TIO3HABATEIBHOW M y4eOHO-HUCCIIEA0BATENbCKOMI
JeATeIbHOCTH, OCBOCHUH MPaBHil O€30MaCHOr0 00paIIeHus C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs BaXKHOE 3HaYCHUE TPHOOpENn
TaKkue e, Kak:

— (¢opMHpOBaHME WHTEJIEKTYyaJJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOW K CamMOOOpa30BaHMIO,
COTPYJIHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSFOIIMMCS YCIIOBHISIM YKU3HU;

— HampaBJIeHHOCTh OOyuYeHHMs Ha CHCTEMaTHYecKoe MpHoOlIeHHe o0ydJaronmxcs K
CaMOCTOSITEIILHOW IT03HABATENILHONW JIEATENFHOCTH, HAyYHBIM METOJaM IMO3HaHUs, (QOopMHUpYIOIIHM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHME  yCIOBUH, CIOCOOCTBYIOIIUX  MPHUOOPETEHHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOM JEATENPHOCTH, IIO3HAHWS M CAaMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUEHHUE JIJISl PA3IIMYHbBIX BUAOB JAEATEIbHOCTH;

— (opmupoBanue o6iell QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DaMOTHOCTH, B TOM 4YHCJIC
YMEHHI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUPA, UCIOIB3YsI 3HAHKS U OIBIT, IOJYYEHHbIE
MIpH W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JXKM3HHM M TPYIOBOU
JESITEIbHOCTH;

— ¢opmupoBanue y O0OydJarOmMXCsd TYMAaHUCTHYECKHUX OTHOIIEHWH, TOHWUMAaHWS II€HHOCTH
XUMHUYECKNX 3HAHUH I BHIPAOOTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JESATEIBHOCTU B LENSIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHOU Cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO M CaMOBOCIIHTAHHIO HA
OCHOBE YCBOGHHsSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpPOQIIA U
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmiee YWCIO YacoB, OTBENEHHBIX I HW3YyYEHWs] XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 qacoB: B 8 kinacce — 68 qacoB (2 9aca B Hezmenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIO).



COJAEPXKXAHUE OBYYEHUA

8 KVIACC

IepBoHayaNbHBIE XMMHYECKUE TOHSTHS

IIpenver xumun. Poib XvMHMM B KM3HM 4Y€JIOBEKa. XUMHS B CUCTEME HayK. lena M BelIECTBa.
@dusuvecKkue CBOMCTBa BeleCTB. ArperaTHoe cocTosHUE BemlecTB. [loHATHE O MeTomax MO3HaHUS B
xumMuH. YucTele BemecTBa U cMec. CriocoObl pa3ielieHus CMEceH.

ATOMBI 1 MOJICKYJIBI. Xumudeckue djieMeHThbl. CHMBOJNBI XMMHYECKUX DJIEMEHTOB. HpOCTLIC u
CJIOJKHBIE BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHE.

Xumuueckass ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHOocuTenbHass aToMHas Macca. OTHOcHTeNbHas MOJIEKyJspHas Mmacca. MaccoBad
J0JA XUMHYECKOI'O 3JIEMEHTA B COCIMHCHUN.

KonmuectBo BemectBa. Monb. Momsiprass mMacca. B3amMoCBS3b KOMWYECTBA, MAacChl W UHCIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel 1o hopmyliaM XUMHUYECKUX COCIHMHEHHIH.

du3uvecKkue U XUMUYECKUE SBIEHUS. XUMHAYECKash peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XHWMHU4YECKHe YypaBHeHHs. Kiaccudukanusi XMMHUYECKHMX peakinuid (CoeJInHEeHus,
pa3lIoKeHus, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUECKOH ITOCY/ION, TpaBuiIaMu paboThl B 1a00OpaTOpHH U pUEMaMH oOpaIeHus
c J1abopaTopHbIM O0OpYyIOBaHHUEM, U3yUYeHHE U ONucaHHe (U3MYECKMX CBOWCTB 00OpasIoB
HEOpraHWYECKUX BeIeCcTB, HaOmiojeHne (u3ndyeckux (IJIaBICHWE BOCKA, TasHUE JIbJa, pacTUpaHUE
caxapa B CTYIIKE, KUIICHUEC U KOHACHCAIUA BOIIBI) U XUMHNYECKUX (FOpeHI/Ie CB€YH, ITPOKAJIMBAHUC MeHHOﬁ
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJNa C KHCJIOTOW) SIBJICHWW, HAONIOJEHHWE W ONMHCAaHUE TIPU3HAKOB
MPOTEKaHUS XUMHUYECKIX Peakiuii (pa3iokeHne caxapa, B3aWMOJIEHCTBHE CEPHOIN KUCIOTHI C XJIOPHUIOM
Oapwsi, paznokenne runpokcuna menu (I1) mpu HarpeBaHmu, B3aUMOJICHCTBHE JKele3a ¢ PACTBOPOM COJIH
meau (1), u3yderue crocoO0OB pa3aeiacHus CMECEH: ¢ TIOMOIIbI0 MarHuTa, GUIBTPOBAHUE, BEIIAPUBAHNE,
TUCTUUIALAA, XpomaTorpadus, MPOBEACHWE OYHCTKH IMOBAPEHHOH CONM, HAONIOAEHHE W OIMHCAHHE
pe3yaBTaTOB TPOBENEHUS OIBITA, MILTIOCTPUPYIOMIErO 3aKOH COXPAaHEHUS MAacChl, CO3laHWE MOJeTeH
MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxxHelilue npeacTaBuTe/ M HEOPraHUYeCKUX BelECTB

Bozayx — cmeck razos. CoctaB Bo3ayxa. Kucnopos — ameMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpOAa B MpUpoie, GU3MICCKHE U XUMHICCKHE CBOMCTBA (peakmuu ropenns). Oxcuapl. [IpuMenenne
kucnopoma. CrocoObl TONy4eHHs KHCIopona B IJa0OpaTOpUM W MPOMBINUIEHHOCTH. KpyroBopoT
kucnopoza B npupoae. O30H — amuioTpornHast MOAu(GUKaus KACIOPO/a.

TermmoBoit  3QpeKT XUMUYECKOH peakund, TEPMOXMMHYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peakiuu. TOIUTNBO: yroidb W MeTaH. 3arps3HEeHHe BO3AyXa, YCHUICHHE MapHHUKOBOTO
a¢dekra, paspyieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT m mpocToe BemecTBO. HaxokaeHwe Bomoponma B mpupone, (GH3WUYecKhe H
XMMHUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOObI morydeHns. Kucimorsr u conu.

Monsipablit 00bEM Ta30B. PacuéThl 0 XMMHYECKHM YPaBHEHHUSM.

®usnueckue CcBOMCTBa Bombl. Boma kak pactBoputenb. PactBopel. HacelieHHblE U
HEHACHIIIIEHHBIE PAacTBOPHL. PacTBOpHMOCTE BemiecTB B Bozxe. MaccoBas OIS BEIIECTBA B PaCTBOPE.
Xumudeckre cBoiictBa Bopl. OcHOBaHUS. Poib pacTBOpOB B mpuposie U B )KU3HM YenoBeka. Kpyrosopor
BOJIBI B IpUpo/ie. 3arpsi3HeHre MPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudpukammss  Heopranmdeckux  coemuHenmit.  Oxcumbl.  Knaccudukamms — OKCHIOB:
corieoOpasytomre (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) W HecoieoOpasytomme. Homenkmatypa
okcuioB. Dusnyeckne U XMMUYECKHAE CBOMCTBA OKCHIOB. [lomydenne okcruaoB.

OcHoBanus. Knaccudukaius ocHOBaHUWI: MENOYN 1 HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
ocHOBaHMM. Pu3NUecKue U XUMUYECKHE CBOMCTBAa OcHOBaHU. [lony4yeHne ocHOBaHUM.



Kucnorel. Knaccudukarus kucnor. Homenknatypa kucinor. @uznyeckue ¥ XUMUYECKUE CBONMCTBA
kucnot. Psag akruBnoctu metasoB H. H. bekerosa. [lonyueHue kucior.

Conu. Homenknarypa coneil. @u3ndeckrue U XUMUUeCcKHe cBolicTBa conel. [lomydenne comneil.

I'enernueckast CBSI3b MEXIY KilacCaMHU HEOPTAHUYECKUX COCAMHECHUI.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OIpeNeieHue COJIep)KaHMsl KUCIOpPOAa B BO3AyXe, TMONy4YeHUE, COoOMpaHue,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KHCIOPO/a, HAOIO/IEHHE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM
U YCJIOBUS BO3HUKHOBEHHUS U MPEKpaIleHUs ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3ilaMu OKCHIIOB U
ONMCAaHWE HMX CBOMCTB, MOJIydeHHE, COOMpaHHe, paclOo3HABaHUE M M3YyYCHHE CBOKMCTB BOJOpOJA
(ropenue), B3ammojeiictBue Bojopoaa ¢ okcuaom wmeau (1) (Bo3MokHO — HcCHoONB30OBaHHE
BHJICOMATEpHAIIOB), HaOII0JcHuE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOIb, HCCIieIoBaHUE OCOOCHHOCTEN
pacTBOpPEHHUs] BEIIECTB C Pa3IMYHOM PaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMpPENEIEHHOMN
MaccoBOM J0iel pacTBOPEHHOT O BEIIECTBA, B3aUMOIEHCTBHE BOABI C METaJIaMH (HATPHEM M KaJbLIMEM)
(BOBMOXXHO HCIIONIB30BAHME BHIEOMAaTEPHANIOB), HCCIIEIOBAaHHWE OOpa3lOB HEOPraHWYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOJIOJACHNE M3MECHEHHUS! OKPAaCKU MHIMKATOPOB B PAacTBOpaxX KHUCIIOT W INEIOYEH,
n3ydeHue B3aumozeucTBusi okcuma meau (ll) ¢ pacTBopom cepHOIl KHCIOTHI, KHUCIOT C METajuIaMH,
peakumii HeWTpaau3aluy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJHOTO METaslIa IPYyruM
W3 PacTBOpa COJH, PEIICHUE IKCIIEPUMEHTANBHBIX 3a/1ad 110 TeMe «BakHele KiIacchl HEOPTaHUIECKUX
COEMHEHUI».

Ilepuonuyveckuii 3axkoH u Ilepuogumyeckasi cucrema xummuyeckux 3viementoB /. H.
MenpaeneeBa. CTpoeHne aTomMoB. XHUMHUYECKasi CBA3b. (OKHCIUTENbHO-BOCCTAHOBHUTEILHBIE
peaknun

HepBBIe IIOITBITKH KJ'IaCCI/I(i)I/IKaI_II/II/I XUMHUYECKUX 3JeMeHTOB. IlloHsATHE O Tpymnmnax CXOAHBIX
3JeMEHTOB (IENIOYHbIE W UIEIOYHO3EMENbHBIE METAJUIbl, TaJOre€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(GOTEPHBIC OKCHIIBI M THIPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepumommnueckas cucrema xumuueckux snemeHToB . M. Menpeneesa.
Kopotkonepuoanas u mimHHonepuoanas Gopmbl [leproandeckoil CHCTEMbI XUMHYECKUX 31eMeHTOB [l.
N. Menneneesa. Ilepuonpsl u rpymnsl. Gusznyueckuil cMbICT MOPSAIKOBOIO HOMEpa, HOMEPOB TepHroja U
CPYIIIBI 3JIEMEHTA.

Crpoerne atomMoB. CocTaB aTOMHBEIX siaep. M3otombl. OnekTpoHbl. CTpoeHWe 3ISKTPOHHBIX
o0oirouek atomMoB TepBEIX 20 XHMMHYECKHX 3eMeHTOB llepmommueckoit cuctemsr J[. WM. Menneneena.
XapakTepucTika XHMHYECKOTO 3JIEMEHTa 10 ero mnojoxkeHuto B Ilepumoaunueckoit cucreme J[. .
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XHUMHYECKHX OJJIEMEHTOB, METAJUIMYECKHX W
HEMETAJNINYECKUX CBOMCTB MO IpyHIaM U NEpUOIaM.

3nayenue Ilepumonnueckoro 3axkoHa u llepmonnyeckod CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. J. 1. MenaeneeB — y4€HbIi U Ipak 1aHUH.

Xumudeckas cBsizb. KoBasleHTHas (TMONsIpHasi W HEMOJSApPHAS) CBSI3b. DIEKTPOOTPUIIATENHEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. lIponecchl OKHUCIEHUs U
BOCCTaHOBJICHUSI. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuii Ikcnepumenm:.

n3y4eHrne 0oO0pas3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaMu KUCJIOT U IIEI0Yed, IMPOBEAEHUE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peaKInuii (rOpeHre, peakiiny pa3IoKeH s, COSTNHEHUS).

Mescnpeomemnwie ceasu

Peanuzanus MeXnpenIMETHBIX CBsI3eH NpU HM3YYEHHH XUMUHU B 8 KIIacce OCYILIECTBISIETCSl Yepes
WCIIONb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX MOHATUMN, TaK U MOHITHIH, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.



OOmue ecTecTBEHHO--Hay4HbIE TOHATHSA: HaydyHBIA (pakT, rumoresa, TEOpHs, 3aKOH, aHAIIU3,
CHHTE3, KiIacCH(pHKaLUs, MEPUOTUIHOCTh, HAOMIOJCHHE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, H3MEpEHHE,
MOJIEINb, SIBJICHHE.

dusuka: MaTepusi, aToM, JIEKTPOH, MMPOTOH, HEUTPOH, NOH, HYKJIH/, U30TOMbI, paJHOaKTUBHOCTH,
MOJIeKyNa, 3JIEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nNUecKe BEIMYUHBI, SAMHHLIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: horocunres, npixanue, ouocdepa.

Ieorpadms: armochepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMABI, MOJE3HBIC HCKOIAEMBbIC,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKasi peakuus

ITepuonmueckuii 3akoH. Ilepuonmyeckas cucrema xumudeckux syiemeHTos JI. M. Menneneesa.
CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB TMEPBBIX TPEX
NnepuoJ0B, Kajluda, KaJblUA W HUX COGI{I/IHGHI/Iﬁ B COOTBETCTBHUU C IIOJIOKECHUEM DJJIIEMCHTOB B
ITepuoanueckoi cucTeME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BEIICCTBa: BUAbI XUMHYECKON CBs3H. THUMBI KPpHUCTATIIIMYCCKUX peHIéTOK, 3aBUCUMOCTbH
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUUYECKOU CBSI3H.

Krnaccudukarys 1 HOMEHKJIATypa HEOPTAaHHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIUXCA K Ppas3siInuYHbIM Kj1accamM HEOPTraHNUYCCKUX COGIIHHCHI/Iﬁ, TCHETNYCCKas CBA3b
HCOPraHM4C€CKUX BEIICCTB.

Krnaccudpmkanmss XMMHUYECKHX peakIui 10 pa3iWyHBIM MpHU3HaKaMm ([0 YUCIy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, N0 H3MEHEHHIO CTeleHEll OKHCIIEHHS
XUMHYECKHX D3JIEMEHTOB, 1O OOpPAaTHMOCTH, MO YYaCTHIO KaTaim3aTopa). DK30- U DHJIOTEPMHUYECKHE
peakuuu, TepMOXUMUYIECKUE YPABHEHHUS.

[ToHsTHE O CKOPOCTH XHMMHYECKOH peakuuu. I[loHsTHE 00 00OpaTUMBIX W HEOOPATHUMBIX
XUMH4ecKuX peakuusx. IIoHsATHE O rOMOreHHBIX U reTeporeHHbIXx peakuusx. Ilonsrue o karamuse.
[lousTe o xummuueckoM paBHOBecHMH. (DAKTOpPbI, BIMSIOIME HA CKOPOCTb XUMHUECKOH pEaKIUu U
MOJIOKEHUE XMMHYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAaKUMM,  BJIEKTPOHHBIH  0ajaHC  OKHUCIUTEIbHO-
BOCCTaHOBHUTENBbHON peakiuu. CoCTaBlIeHNE yPaBHEHUI OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKLUH C
HCIOJIB30BaHUEM METOJA 3IEKTPOHHOr0 OajaHca.

Teopust 37€KTPOINTHUECKON TUCCOLMALIUH. DINEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLMALMH BEIIECTB C PAa3JUYHBIMU BHUIAMH XUMHUYECKOM cBA3U. CTeleHb AUCCOLMALIUY.
CuIIBHBIC B CITAOBIC DJIEKTPOIIUTHI.

Peakimuun moHHOTO OOMeEHa. YCIOBHS TPOTEKAaHWS pEaKIuii HOHHOTO OOMEHa, IIOJMHBIC |
COKpAIIEHHbIE HWOHHBIC ypaBHEHMs peakiuil. CBOICTBa KHUCIOT, OCHOBaHMM U COJIed B CBETE
MIPEJCTaBIIEHUH 00 JIIEKTPOIUTHYECKON aucconnanui. KadecTBeHHbIE peakiuu Ha WOHBL [loHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuii IKCHEpUMenm:

O3HAaKOMJICHHE C MOJENSIMH KPUCTAJUIMUYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HeMeTayuioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOPHAa HATPHS), MCCIENOBaHHE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOH  peakuud OT BO3ACHCTBUS  PAa3IMUHBIX  (aKTOpOB,  HMCCIELOBaHHE
3JIEKTPONPOBOIHOCTH PAcTBOPOB BEIIECTB, MpoLecca AWCCOLMAINU KHCIOT, IIEeJIo4Yed M Ccoiel
(BO3MOXHO HCIIONB30BAHUE BHIEO MaTEpHAaliOB), MPOBEIEHHE OIBITOB, WILIIOCTPUPYIOIIMX NPHU3HAKU
MPOTEKAaHUSI peakUuil MOHHOro obMeHa (oOpa3oBaHME OCalKa, BBIIENEHHE rasza, oOpa3oBaHUE BOIbI),
OIIBITOB, WITIOCTPUPYIOIINX MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeakUuil (ropeHne, peakuu
pa3oKeHHs, COCOUHEHMs), PAClO3HABAaHHE HEOPraHMYECKHX BEILECTB C IIOMOIIBI0 KaueCTBEHHBIX
peaKnuil Ha NOHBI, pEllIeHNE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTtanisl 1 UX coeIHHEHUS



Obmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBbIE CTEeHU
okucnenus. CTpoeHne u (HU3NIECKUEe CBOWCTBA MPOCTHIX BEIECTB — TajOreHoB. XMMHUECKHE CBOMCTBA
Ha TpuMepe XJiopa (B3auMOJEHCTBHE C MEeTaIIaMU, HEMeTalJIlaMH, Ienodamu). XiopoBogopoa. ComnsiHast
KHCJIOTa, XMMHYECKME CBOWCTBA, MOJNydeHHWe, MpuMeHeHue. JleiicTBMe Xiopa W XJIOPOBOAOPOAa Ha
OpraHu3M ueyioBeka. BaskHelme XIOpUabl U X HAXOXKIICHHUE B IIPHPOJIE.

OO0mas xapakrepuctuka syieMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crenenn okuciieHns. CTpoeHne W (DUBMYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB — KUCIOPOAA M CEPHL.
ANoTporHble MOTUGUKALIMKA KUCIOpOAa W cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBoaopoj,
CTpOCHHUE, (I)I/ISI/I‘ICCKI/IC M XMMHYECKHE CBOMCTBA. OKCI/I}Z[])I CEpbl KaK MNPCACTABUTCIIU KHCJIOTHBLIX
okcuaoB. CepHasl KHCIOTa, (M3UYECKHE U XUMHUYECKHE CBOMCTBa (OOIIME KaK MPEACTABUTENS Kiacca
KACIOT M crnenupuveckre). XUMHUECKAE PEaKIHHU, JeXKallde B OCHOBE MPOMBIIUICHHOTO CIIOC00a
TIOJIy9CHUSI CepHOM KHCIOTHL. [lpumeHeHue cepHoit kuciaoThl. COMM CEpHOM KHUCIIOTHI, KauyeCTBEHHAS
peakis Ha cyib(aT-uoH. Haxoxaenue cepsl U e€ COeMHEHUH B MPUPOAC. XUMHUYECKOE 3arps3HEHUE
OKpPYXKAIOIIel Cpeasl COSAMHEHUSMU Cepbl (KUCIOTHBIC NOXKIU, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeIOTBPAILCHHUS.

OO0mas xapakrepuctuka 3eMeHToB VA-rpyrbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEePHbBIC
CTETICHH OKHUCIICHHS. A30T, paclpocTpaHeHWE B TpPHpoJe, (QHU3MYECKMEe W XHUMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3NYECKHE W XUMHUYECKHME CBOKICTBA, MOJIY4YEHHE U
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/I3I/I‘ICCKI/IC U XUMHWYECKHUEC CBOfICTBa, IIPUMCHCHUEC. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUS. AsorHas KHCJI0TAa, eé IMOJTy4YCHUC, (1)I/ISI/IT-IGCKI/IG M XUMHYECKHE CBOMCTBA
(obmme Kak TpencTaBUTENs Kilacca KHCIOT W crnenuduueckue). Vcmomp3oBaHUE HUTPATOB M COJICH
aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YAOOpeHHWH. XUMHUYECKOE 3arpsA3HEHHE OKPYXAIoIled Cpemsl
COCIMHEHUSAMU a30Ta (KUCIIOTHBIC IOKIH, 3arpsA3HEHHE BO3Ayxa, IMO4YBbI U BomoémoB). docdop,
aJuIoTpornHble Moaudukaiuu Gochopa, pusnueckue u xumuueckue cpoiictsa. Oxcuz docdopa (V) u
dbochopHast kuciora, pU3MUECKHEe ¥ XUMHUYECKHE CBOHCTBa, monyuenue. Mcmnonb3oanue docdartor B
Ka4yeCcTBE MUHEPAILHBIX YI00p CHH.

O6mrast xapakTeprucTika daeMeHToB |V A-rpynmel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIC
CTETIeHN OKUCJIEHHUS. YTIIEPO, aJlFIOTPOIHbIE MOAU(UKALINN, PACTIPOCTPaHEHHE B IPUpPOAE, (pr3mudeckue
U XHMHYECKHE cBoWcTBa. AnmcopOrus. KpyroBopor yriepoma B mpupoge. OKcumsl yriepoaa, HX
(m3uUeckre U XMMHUYECKHE CBOMCTBA, NIEMCTBHE HA JKMUBBIE OPTraHU3MBI, TMOIYYEHHE W MPUMEHEHHE.
Okonornyeckue nmpobiaemMsl, CBI3aHHBIE ¢ okcuaoM yrieponaa (1V), rumoresa riao0ambHOTO MOTETIICHHS
KJTUMAaTa, MapHUKOBBIN 3 (ekT. YTonpHas KUCIIoTa U e€ Coiu, nX (Pu3ndeckne U XMMHYECKHe CBOICTBA,
rmonmydeHre u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcnonp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OpPraHUYECKHX BEIIECTBaX KaK O COCNUMHEHHSX yriepoaa (MeraH,
9TaH, STHUIIEH, alleTHIIEH, 3TAHO, TJHUIEPHH, YKCYCHas KUcioTa). [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB
(yromp, mpupomHBIA Ta3, He(PTH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX poIlb B OBITY U
MpOMBITIUTEHHOCTH. [loHATHE 0 OHONOrHYecKN Ba)KHBIX BEIIECTBAX: JKHpaX, OenKax, yriaeBojax — M UX
POTH B JKM3HHU YeJloBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTaHUYECKUX COSITUHEHUM.

Kpemnwuii, ero ¢usndeckne M XMMHYECKHE CBOWCTBA, MOdy4deHHE W mpuMeHeHHe. CoennHeHns
Kkpemuuss B mpupome. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) ¥ KpeMHHEBOW KHCIIOTE.
CunkaThl, UX WCHOJB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHeHIne CTpOUTENbHBIE MaTepHaIbl:
KepaMHuKa, CTEKJI0, IIeMeHT, OeToH, kene300eroH. llpobneMbr 6e30macHOro  MCHONB30BAHHS
CTPOUTENBHBIX MaTEpHajIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuit IKcnepumeHm:

n3ydeHrne o0pas3lloB HEOPTaHWYEeCKUX BEHIECTB, CBOWCTB CONITHOM KHCJIOTHI, IPOBEJCHHE
KAaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB MX NPOTEKAHMs], OIIBITHI,
oTpaxaromue (U3NYeCKue M XUMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHH (BO3MOXHO
WCIOJIb30BAaHME  BUIEOMATEpHAalioB), O3HAKOMJIEHHE ¢ o0Opa3uaMu  XJIOpUAOB  (TaJIOTEHUIOB),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUAMH (BO3MOXKHO HMCIIOIb30BAHUE BHIEOMATEPHAIIOB),



HaOIoieHne mponecca oOyrIMBaHUS caxapa MoJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
U3yYeHHE XUMUYECKUX CBOWCTB pa30aBlIeHHOW CEpHOW KUCIIOTHI, IPOBEACHNE KAUYECTBEHHON PeakLny Ha
cynbhaT-uoOH W HaOJIONEHHE NMpHU3HAaKa e MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYEeCKUMH CBOWCTBaMHU
azora, hochopa u UX coeqHEHUH (BO3MOXKHO HCIIOJIB30BaHUE BHUCOMATEPHATIOB), 0Opa3aMi a30THBIX
u ¢ochopHBIX ynoOpeHHii, MOIyueHHe, COOMpaHHEe, paclo3HaABAHWME M H3YyUEHHE CBOMCTB aMMHUakKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPeaKluii Ha HOH aMMOHHs M (ocdaT-MOH M HM3ydeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEHCTBUE KOHIEHTPUPOBAaHHONW Aa30THOW KHCJIOTBL C MeAbI0 (BO3MOXHO
WCTIOJIb30BaHKME BUACOMATEPHAIOB), H3YUYCHHE MOJIENe KPUCTANTMYECKHX DPENIETOK anmasa, rpadmura,
¢yepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMK PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTasa, Mojay4yeHHe, COOMpaHue, Paclio3HABaHUE W W3YUCHHE CBOWCTB YIJIEKHUCIOTO
raza, MpoOBCACHNUC Ka4YCCTBCHHBLIX pCaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-MOHBI U HM3YYCHUC IMPHU3HAKOB HX
MIPOTCKaHMA, O3HAKOMIJICHUEC C HpO}lyKHHeﬁ CUJINKATHOM ITPOMBIIIIJICHHOCTH, peuIcHuc
OKCIICPUMCEHTAJIBHBIX 3aJ1a4 110 TEME «Baxxnelmme HeMeTaIbl B UX COCIUHCHUA».

MeTanjbl 4 MX COeIMHEHUSA

06111215[ XapaKTECPUCTUKAa XMUMHUUYCCKUX BJIEMECHTOB — MCTAJUIOB Ha OCHOBAHUH HX IIOJIOXKCHHA B
[Tepuomuueckoii cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTayuIoB. Merayuinyeckasi CBSI3b U METaJJIMUecKas KpUCTAJUIMYECKasl pemérka. DJIEeKTPOXMMHYECKUI
psaa HampspkeHud MerayuioB. Dusmueckre W XMMHYECKHE CBOWCTBAa MerayuioB. OOmme crocoOs
nmosy4deHusi MeTayyioB. [IoHSATHE O KOpPO3WK METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CrnaBsl (cTamib, YyT'yH, AIOPATIOMUHUHN, OpOH3a) M UX IPUMEHEHHE B OBITY M TPOMBIIIJICHHOCTH.

[[lenounsie mertamibl: nonoxxkeHnue B Ilepuoguueckoid cucrteme xumuueckux siiementoB J[. .
MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXKJIeHHE B mpHuponae. PU3ndecKkue 1 XUMHUIECKHEe CBOWCTBA (Ha
npuMepe HaTpud u Kanws). OKCUIBl U TUAPOKCUABI HATpUs U Kajws. [I[puMeHeHne menoYHbIX MEeTauioB
U UX COCAVHEHM.

[I{enoyHO3eMeNbHBIE METAUIBl MAarHWd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMudeckux snaemeHToB J[. . MeHieneeBa, CTpoeHUE UX aTOMOB, HaXOXAEHUE B Mpupojie. Pusnueckue
M XUMHUYECKHEe CBOWCTBA MarHusl W Kaiblius. BakHeilinwe coequHEHHs Kaidblui (OKCHI, THAPOKCHUI,
comm). JKECTKOCTH BOABI U CITOCOORI €€ yCTpaHEHHS.

AmoMuHMiA: TTonokeHne B [leproamdeckoi cucteMe XuMudecknx aieMeHToB J[. M. Menneneena,
CTpOGHHE aToMa, HaxOoXJeHHe B mpupome. DH3MYECKWEe W XUMHYECKHE CBOWCTBA aFOMUHHUS.
AmdorepHBIE CBOICTBA OKCHAA M THAPOKCHIA AITFOMUHUSI.

Keneszo: monoxenue B Ileproguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOeHHE aToMa, HaxoXJeHrne B mpupone. Dusmueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcubl u conu xenesa (1) u xenesa (111), ux coctas, CBoiicTBa U MOTyUYCHUE.

Xumuueckuit IKCcnepumeHm:

O3HAKOMJIEHHE C o0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3UH METaUIOB (BOBMOXKHO HCIIONB30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUS OKCHJA KalbIUsS W HATPUA C BOAOH (BOSMOXKHO HCIIONH30BAHHE BHICOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUsS JKene3a B Kuciopoae (BO3MOXHO
WCIMONB30BaHME BHICOMATEPUAIIOB), IIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMi HA WOHBI: MarHus,
KaIbINs, aMFOMIHAA, TUHKA, xene3a (I1) u xenesa (111), mequ (I1), HabmroneHNe U oNMCaHNE TIPOIIECCOB
OKpallMBaHWs ITUIAMEHW HMOHAMHU HATpWs, Kamusd W  Kaimblsd (BOBMOXKHO  HCIOJNB30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIIPOKCUAA ATFOMUHHS U TUIPOKCHIA IMHKA,
pelIeHue SKCIIepUMEeHTaIbHBIX 3314 110 TeMe «BakHeHIne MeTaIbl U MX COSAMHEHUSD.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa 1 MaTepuaisl B MOBCEIHEBHOM JKU3HH YeOBEKa. be3oracHoe MCIob30BaHNE BEIIECTB
Y XUMHYECKHUX peakiuid B ObITy. [lepBast moMoIp Mpu XUMUYECKAX 0)KOTaX U OTPaBIICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYXKalllel cpeasl (MpenenbHas [ONMyCTUMasi KOHIEHTPAIU
Beriects, nanee — [1JIK). Pons XxuMuu B pelieHuN 3K0I0ruYecKuX mpooiiem.

Xumuueckuit IKcnepumenm:



H3ydeHHne 00pas3IoB MaTepHUajoB (CTEKIIO, CIIJIABBI METAJIIOB, TOJTMMEPHBIC MATEPHAIIHI).

Mesicnpeomemnbie cea3u

Peanuzaius MOKIPEAMETHBIX CBSI3eH NMPH M3YUEHWH XUMHU B 9 Kjacce OCYIIECTBISETCS uepe3
HCTIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOMINXCS CHCTEMHBIMU
JUTSL OT/ICNTBHBIX TMPEIMETOB €CTECTBEHHO--HAYIHOTO IIUKIIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIC TOHATHSA: HAydHBIM (DAaKT, TUIOTE3a, 3aKOH, TEOpHUsS, aHaJU3,
CHUHTE3, Kiaccu(UKalus, MEPUOIUYHOCTh, HAOIIOACHUE, DKCICPUMEHT, MOJCIMPOBAHUE, HU3MEPCHHE,
MOJIeNb, SBJICHUE, TAPHUKOBBIA (KT, TEXHOIOTHS, MaTepHaIbI.

®usuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, U30TOIbI, PAJTUOAKTUBHOCT,
MOJICKYNa, DJCKTPUUYCCKUU 3apsi, IPOBOTHHKH, MONYNPOBOIHUKH, IMINEKTPUKH, (POTOIIEMEHT,
BEII[ECTBO, TeNo, O00BEM, arperaTHOe COCTOSHHME BEIIECTBA, TIa3, pacTBOP, PaCTBOPUMOCTb,
KpHUCTALIIMYCCKasd peméTKa, CIIJIaBblI, q)HSI/I‘IeCKI/Ie BCIIMYMUHBI, €AWHUILI HU3MCEPEHUSA, KOCMHYCCKOC
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHILE.

Buonorus: ¢orocuHTe3, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEPAJbHBIC YyIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEpaabl, TOPHBIC IMMOPOMABI, MOJE3HBIC MCKOIIAEMBbIC,
TOILUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATbBI

JIMyHOCTHBIE PE3YNbTAaTBl OCBOCHUS MTPOrPaMMbI OCHOBHOTO O0IIET0 00pa30BaHus JOCTUTAIOTCS B
X0a¢e 06y‘IeHI/IH XUMHHU B CAUHCTBE yqe6H01‘/'1 M BOCHHUTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBCHHBIMHU HCHHOCTAMU,
MPHUHATHIMHU B OOIIECTBE MPaBUJIAMH U HOPMaMH MTOBEACHUS M CIIOCOOCTBYIOT MpOIeccaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U COIIMATIM3ALIMN 00yYarOIUXCsl.

JInuHoCTHBIE pE3YIbTaThl OTpaXar0T TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA CHUCTEMOM
ITIO3UTHBHBIX LIECHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paCHIMPCHUEC OIbITA ACATCIBHOCTU Ha eé OCHOBEC, B TOM YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIINIO0, TIOHMMAHHsI 3HAYCHUS XUMHUYECKOH HayKH B JKH3HH COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW HWH(pOpMAIMed O TMEPEIOBhIX JOCTIKEHHMSIX U OTKPBITUAX MHPOBOH U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COLIMAJIBHBIX HOPMaxX M IpaBUIaX MEXKJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHUKATHBHOM  KOMIIETGHTHOCTH B  OOINIECTBEHHO TIOJE3HOHM, Y4eOHO-HCCIENOBATEILCKOMH,
TBOPYECKOW W JPYIHX BUJAX JEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JesSTENbHOCTH
IIprU  BBIITOJIHEHHUN y‘IeGHLIX, IMO3HABAaTCIBHBIX 3a/a4d, BBIIOJIHCHUN XHMUUYCCKHUX OSKCICPUMEHTOB,
CO31aHUHU yqe6HI)IX IIPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHWUIO W B3aWMOIIOMOIIN B IPOIECCE ITOH
y49e0HON JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJNEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
TTO3UITMH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33pPEHUYECKHE MPEICTABICHUS O BEIIECTBE M XHWMHUYECKOH pEaKInH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABJISIOMIME OCHOBY JUISl IOHMMAHHUS CYIIHOCTH HAayYHON
KapTUHBI MHUpPa, TPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS TMPHPOIBI, B3aMMOCBS3SIX
YyeJnoBeKa ¢ MPUPOIHON CPEIoi, O POJIM XUMHUH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

IMo3HaBaTeIbHbIE MOTHBHI, HAIIPABJIEHHBIE HA TTOMYYeHIE HOBBIX 3HAHUH IO XMMHH, HEOOXOTUMBIE
Uit oOBsICHEeHWs] HaOJMIOZaeMBIX MPOIECCOB M SIBIEHWH, IIO3HABaTEeNbHOW, WH(OPMAIMOHHONW U
YUTATENbCKOH KYIBTYpPHl, B TOM YHCJE HAaBBIKOB CaMOCTOSTENHHONH paboThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHON JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHII;

WHTEpeC K OOy4YeHWI0 W TIIO3HAaHWIO, JIO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHMIO, TPOEKTHOM M UCCIENOBATENbCKOW JEATENHHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI OOyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JXWU3HHW, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 >KU3HH, OCO3HAHHE IOCIEICTBHA W HENPUATHE BPEAHBIX MHPUBBIUEK (YIOTpeOIeHuUs
QJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOMMOCTH COOTIOACHUS TpaBri 0€30MaCHOCTH MPH O0paIeHnH
C XUMUYECKAMH BEIIECTBAMU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOro BOCHUTAHMS:

WHTEpEeC K MPaKTHIECKOMY U3YUEHUIO MPOECCHl B TPy/Aa Pa3IudHOro PoJa, YBaXEHHUE K TPYAY U
pe3ynbTaTaM TPYAOBOHM NEITENHbHOCTH, B TOM YHCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUH T10
XUMHH, OCO3HAHHBIM BHIOOp WHIMBUAYAIBHON TPAaeKTOPUU TPOMODKEHUS OOpa3oBaHUS C YYETOM
JIUYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH,
ycremHol npodecCHOHANBbHON —JeATENbHOCTH W Pa3BUTHA HEOOXOIMMBIX yMEHHH, TOTOBHOCTH
a1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEE;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH 1eJIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY KHU3HH Ha 3eMiie, OCHOBE
e cylIecTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0POBOr0 M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH
coOmoeHusl mpaBuil 0€30MacHOro MOBEAECHUsl MpH paboTe ¢ BEIIECTBAMH, a TAaKXKe B CHUTYalHUsX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPYKAIOIIEW IPUPOMHON CPenoil, Ul NOBBIICHUS YPOBHS DKOJIOTMYECKOW KYJIBTYHI,
OCO3HaHHUsS TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX TNPOoOJIeM W MyTed WX pEUICHUS MOCPEICTBOM
METONOB XUMUH, 3KOJOTMYECKOrO MBILUIEHUS, YMEHHsS PYKOBOJCTBOBAaTbCA UM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiMETHBIX Pe3yJAbTATOB BBUICNSIOT —3HAYWMMbIE Ui (OPMHUPOBAHHS
MHUPOBO33pPEHHUsT 00IIIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, (PaKT, cucTeMa, Ipoliecc,
9KCIIEPUMEHT M JIPYTO€.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TIpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHOH
KapTHHE MHUpa, W YHHBEpCaJbHble YdeOHble jaelcTBHs (TMO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,
pETYJSITUBHBIE), KOTOphIe o0ecrednBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEILHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHUIO YIEOHOM IESTETFHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckne geicTBus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKUX TOHSATHH (BBIIENATH MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JNPYrUMHA TIOHSITHSIMH), HCIIONB30BATh ITOHATHS JUII OOBSCHEHHS OTIENbHBIX (DAaKTOB M SBJIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaB/IMBaTh IPUUYMHHO-CIECICTBEHHBIE CBSA3U MEXIy OOBEKTaMH H3y4YCHHUS, CTPOUThH JIOTMYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTMH), IeJIaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CHMBOJINYECKHE (3HAKOBBIEC) MOJICIH, UCIIOIb3yEMbIe B XUMHH, TPE0OPa30BHIBATH MIMPOKO IPUMEHIEMbIE
B XUMHHU MOJIECTBHBIC MPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJIENIBHBIX TIPEACTaBICHUH BBIABISATE W XAapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKA H3y4aeMBbIX
O0BEKTOB — XMMHYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBarebCcKue AeiiCTBUA

YMEHHE HCIOIb30BATh MOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, & TAKXKE B
KayecTBE OCHOBBI M1 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUMM M IPOBEACHHUI0 YUYEHHUYECKHX
9KCIEPUMEHTOB, YMEHHE HaON0AaTh 3a XOIOM IIpPOIecca, CaMOCTOSTEIbHO NPOTHO3UPOBATH €ro
pesynbraTt, (opmynupoBaTh 0000IIEHMS X BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO OIBITA,
HCCIII0OBAHNS, COCTABIIATh OTYET O MPOJEIaHHON padorTe.

PaGora ¢ nunpopmanueii:

yMEHHE BBIOMPATh, aHAIN3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIHIO PA3IMYHBIX BUJOB U (HOpPM
MPEACTABICHHS, NOIYYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (HayYHO-TIOMYJSApHAsl JUTEpaTypa XUMHUYECKOTO
COoZiepKaHusl, CIpaBOYHbIE 1MOCOOUs, pecypcsl MHTEpHEeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OpMaIHIo;

yMEHHE NPUMEHATh Pas3IMYHble METOAbl M 3alpochl NPH NOUCKE M 0TOOpe MHpOpMauuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX JJIsl BBHINOJHEHUS Y4eOHBIX M IIO3HABATENbHBIX 3alad
ONpenenéHHOro THMA, NpPUOOpeTeHHEe omblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJaJA€HUE KyJIbTYpOH AaKTHUBHOI'O HCIOJB30BAHMS Pa3IMUHBIX



MOMCKOBBIX CHUCTEM, CAMOCTOSITEIFHO BBIOMpAaTh ONTHUMaNbHYIO (popMy mpencraBieHus: HHPOPMALUHA U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JOuarpaMMaMiy, JPYrUMH (QopMaMu
rpaduku 1 ©X KOMOUHAIMSIMH;

yMEHHE UCMONb30BaTh M aAHAIM3UPOBATh B IMpolecce Y4eOHOH M HMCCIEeAOBaTENbCKOM
JeATebHOCTH WH(GOPMALMI0 O BIUSHAW MPOMBIIIICHHOCTH, CEIbCKOTO XO3AHCTBA M TPAHCIOPTa Ha
COCTOSIHME OKPY>KaIoIe PUPOAHON Cpesibl.

KomMmyHunkaTuBHbIE YyHHBepcaJbHbIE yueOHbIe el CTBUS:

YMEHUS 3aJaBaTh BOMPOCH! (B XOzi€ auanora u (WiM) JUCKYCCHM) IO CYIIECTBY OOCYXKIaeMOi
TeMbl, (OpMYIHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIBHO BBIMOTHEHHUS MPEJI0KEHHON 3a/1a4H;

YMEHHS TPEACTABIATh IONYyYCHHBIC PE3YJIbTaThl MMO3HABATENLHON IEATETLHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeNaTh MPe3eHTALUI0 Pe3yJbTAaTOB BBIMOTHEHHS XUMHUYECKOTO SKCIEPUMEHTA
(;1abopaTopHOro OIbITa, JIAOOPATOPHOH padOTHl IO HCCICAOBAHUIO CBOMCTB BEIECTB, Y4eOHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
HCCIIEIOBATEIILCKON JEATENFHOCTH TPH PEIICHWW BO3HUKAIOUIMX IMPOOJEeM Ha OCHOBEe yuéra oOIInX
WHTEPECOB M COIJIACOBAaHUS MO3WIMKA (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBEI,
KOOPJMHAIIMSI COBMECTHBIX JCHCTBHM, OIpEAciIeHUE KPUTEPHUEB MO OIEHKE KayecTBa BBHIMOTHEHHON
paboTHI U ApyTHE).

PerynsiTuBHbIe YHUBePCAIbHBIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIbHO ONPEAEHATh IeNu JIEITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOIMPOBaTh M MpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEINBHOCTh, BBIOMpATh HamOosee
3¢ peKTUBHBIE CIIOCOOBI pENIeHUs] YICOHBIX M MO3HABATENBHBIX 3a71a4, CAMOCTOSITEIIFHO COCTABIISATh WIIH
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUM MPH BBIIOJHEHUH 33aJaHUN C YYETOM IIOIY4YEHHS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MIOJTy4YeHHOTO pe3yibTaTa 3asBJICHHOM II€NT, yMEHHE HCIONb30BaTh W AHAIM3MPOBATH KOHTEKCTEHI,
MpeyIaracMble B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTEFHOTO COACPIKAHMS, YCTAHOBIEHHOT'O
JMaHHOH (enepaabHON pabouel MporpaMMon, BRIACISIOT: OCBOCHHBIC O0YUYaAOUIMMUCS HAayYHbIC 3HAHUS,
YMEHHSI ¥ CTIOCOOBI AEHCTBUH, crienuudeckrue Ui MPeIMETHON 001acTi «XUMUSD», BUIIBI JIESITETHHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHWSA, €r0 WHTEPIIPETalry, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy o0ydenus B 8 kJjiacce mpeaMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JOIDKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

®  pPacKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX ITOHSITHNA: aTOM, MOJIEKYJIa, XUMHYECKHI JJIEMEHT,

IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOMHOPOIHAS), BaICHTHOCTb,
OTHOCHTENbHAS] aTOMHAs W MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOISpHAS
Macca, MaccoBas JONs XMMHYECKOTO JJIEMEHTa B COSIWHEHWH, MOJAPHBIA OO0BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COIlb, JJIEKTPOOTPHIIATEINHHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIacCU(pUKAIMS PEeaKifii: Peakud COCAMHEHUS, PEaKIUU pa3iIoKeHUs, PeaKInu
3aMeIIeHns, peakuu OOMEHa, 3K30- M JHJOTEPMUYECKHE PEaKIUH, TeruioBod 3ddekt
peaxkmuu, SApo aToMma, SJEKTPOHHBIM cllod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKas CBS3b, MOJIIPHAs U HEIONIsIpHas KOBAJICHTHAs CBS3b, HOHHAS CBS3b, NOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJs BelecTBa (MIPOIEHTHAS KOHIIEHTPAIIHS) B pACTBOPE;

®  JULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHSITHH M MPUMEHSATH 3TH TTOHSITHS

IIPY OTIFICAHWY BEIECTB M UX IPEBPAICHU;
® JCIIOJNIB30BaTh XMMHUYECKYIO CHMBOIUKY JUIsI COCTaBJIeHUS (HOpMyN BEIIECTB M ypaBHEHUU
XUMHUYECKUX PEaKITHii;

e  ompenensiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCAWHEHMSX, CTEIIEHb OKUCIICHUS

3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJIEKHOCTD BEIIECTB K ONpeneNnEHHOMY Kiaccy



coeMHeHWH ™o (opMynaM, BHJ XHUMHUYECKOW CBsi3W (KOBaJieHTHasT W HOHHAs) B
HEOPraHUYECKUX COEAMHEHUSX;

packpeiBath cMmbicn llepuogmueckoro 3akoHa [I. WM. MeHneneeBa: JOe€MOHCTPUPOBATh
MOHUMaHKE EPHUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT WX MOJIOKECHUS
B [lepuoanueckoil cucTeme, 3aKOHOB COXpPaHEHHS Macchl BEILECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO Y4€HUs1, 3aKOHa ABOrajpo;

OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy I[lepmomudeckoil CHCTEMBI XUMHUYECKHX
9JIEMEHTOB: pa3iMyaTh MMOHATHUS «TJIaBHAsl MoArpymnmna (A-Tpynmna)» v «Io0odHasi MOArpyIma
(b-rpymnma)», Manele U OONbIIME MEPUOABI, COOTHOCUTH 00O3HAUEHHUS, KOTOpPHIE MMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux adnemeHtoB J[. . MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTHUKaMH CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
spa, 00IIee YUCIO AIEKTPOHOB U paclpe/ielieHne UX 10 JIEKTPOHHBIM CIIOSM);
KJIacCH(UIIMPOBATH XUMUYECKHE AIIEMEHTHI, HEOPraHUYECKUE BEIIeCTBA, XMMUYECKHE PEaKIIUU
(TI0 YMCTy ¥ COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddekty);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX KIIACCOB,
MOATBEPKAasi OMNHCAaHWE TPUMEPAMU  MOJIEKYJSIPHBIX  YpPaBHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

MIPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHHUS XUMUYECKHX IPEBPAIICHHI B PA3IMYHBIX YCIOBHSX

BBIYHCIISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJTIO
XUMHAYECKOT0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJIIO BENIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKIINy;

MIPUMEHATH OCHOBHBIE OIEPAallMd MBICIUTENBHOW JEATENBHOCTH — aHalu3 W CHHTE3,
cpaBHeHHE, OO0OOIECHHE, CHCTEMATH3AlWI0, KIACCU(UKAIWIO, BBISIBICHUE NPUYINHHO-
-CIIE/ICTBEHHBIX CBSI3€H — [UISI W3YYEeHHS CBOWCTB BEIIECTB W XHMHYECKHX PEAKIIHA,
€CTeCTBEHHO-HAyYHBbIE METONBl TO3HAHWS — HAONIOACHWE, H3MEpEeHHe, MOJAEIHpPOBaHHE,
AKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIN);

CIIEIOBATh MPABUIIAM TI0JIb30BAHHS XHMUYECKON TIOCY/ION M 1a00paTOPHBIM 000pYIOBaHUEM, &
TaKKe IMpaBWJiaM OOpalieHHs C BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH TIO
BBITIOTHEHUIO  J1aOOpaTOPHBIX XUMHYECKHMX OIBITOB M0 TONYyYEHWI0 H COOMPaHUIO
razoo0pa3HbIX BeMIeCTB (BOAOpOAa W KHCIOPOHa), IPUTOTOBJIEHHUIO PACTBOPOB C
onpenenéHHOW MacCcoBOM JioJiell pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE YKCIEPUMEHTHI 110 PAaclO3HABaHWUIO PACTBOPOB IIENOYEH M KHCIOT C IOMOIIHIO
WHIUKATOPOB (JTakMyc, (heHoIpTaIenH, METUIOPAHK U IPyTHE).

K xoHIy o0y4eHus B 9 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MTOHATHN: XHMHUYECKHUH DIIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, AaHHWOH, IIPOCTOE BEIIECTBO, CIOKHOE  BEIIECTBO, BAJlEHTHOCTb,
ANEKTPOOTPUIIATENIFHOCTh, CTEIeHb OKHCICHHS, XMUMHUYeCKas peakius, XUMUYecKas CBS3b,
TeroBoi 3 (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHL,
ANEKTPOIUTHYECKAsT JUCCOIMAINS, PEaKIMd HOHHOTO OOMEHa, KaTallM3aTop, XUMHUYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIhHO-BOCCTAHOBHUTEIBHEIE
pEeaKkIuyu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJIIOTPOIHS,
aM(OTEepHOCTh, XUMUYECKas CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUTMYECKAs ), KPUCTAILTHYeCKas
pemérka, KOppO3usi METaUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKIfH, TpPeAeabHO
nonyctuMmas konueHnTpanus [IIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKHX IMOHSITHI U NPUMEHSTh 3TU MOHSITHUS
IIPHU OMKUCAHUU BELIECTB U UX MPEBPAILICHUN;

WCIIONb30BaTh XUMHYECKYI0 CHMBOJHKY JUII COCTaBIICHHsI (DOPMYINI BEIIECTB M YpaBHEHHI
XUMUYECKUX PEaKIIHi;



OIpEeNsITh BAJCHTHOCTh M CTENEHb OKUCIECHHS XHMHUYECKHX SJIEMEHTOB B COCAMHEHHSX
Pa3INYHOTO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONpeNeNEHHOMY KJaccy COEAMHEHUH IO
dbopmynam, BUA XUMHYECKOM CBsI3W  (KOBaJleHTHas, WOHHAs, MeETaJuIM4yeckas) B
HEOpraHWYEeCKUX COCAWHEHMAX, 3apsi]l MOHA MO XHMHUYEcKoil (opmyse, Xxapakrep cpelasl B
BOIHBIX PAacTBOpPax HEOPraHMYECKUX COCAMHEHWH, THUN KPUCTALIMYECKOW pEMIETKU
KOHKPETHOT'O BEIECTBa;

packpeiBaTth cmbicn [lepmonnueckoro 3akona . M. MenpeneeBa U JEMOHCTPUPOBATH €rO
MMOHUMAaHKE: ONHUCHIBATH U XapaKTepu3oBaTh TabmuuHylo Qopmy [leproandeckoil crcTeMbl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAas moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynma)», Maneie W OonblIMe TMEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpHIE
HMCHOTCA B HGpHOZ[H‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHSA aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj siApa, oOIee YHCIo 3JIEKTPOHOB U paciipefesieHue ux
[0 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
3JIEMEHTOB M MX COEIMHEHUW B MPEAENax MAJIbIX IEPUOJOB U INIABHBIX NOAIPYIN € YYETOM
CTpPOCHUSA UX ATOMOB;,

KHaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNYCCKUEC BEUIECTBA, XUMHNYCCKUEC PCaKIITNU
(Mo 4HWCcIy M COCTaBy YYacTBYIOIIMX B DPEAKIMH BEIIECTB, MO TEIOBOMY J(PQeKTy, Mo
H3MEHEHHIO CTEIIEHEH OKUCIICHUS XUMHUYECKHX BHCMCHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUCCKHE XMMHUYSCKHE CBOMCTBA MPOCTHIX W
CJIOXHBIX BC€HICCTB, IMOATBCpXKAAsd OIMMCAHUC TIIpUMEpaMMU MOJICKYISAPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLHN;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHYECKON AUCCOIUAIINN KUCIIOT, IIEI0Yel U colel, TOTHbIe
M COKpalléHHBIE ypaBHEHHS  peaKIMid HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIIMii,
MTONTBEP)KAAIOMINX CYIIECTBOBAaHHUE TE€HETUYECKOW CBSA3M MEXKIY BEIIeCTBAMHU DPa3THYHBIX
KJIACCOB;

packpplBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHH  IOCPEICTBOM
COCTaBJICHUSA JJIEKTPOHHOTO OallaHCca 3TUX PEAKITHIA;

MIPOTHO3MPOBATh CBOICTBA BEIMIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
MIPOTEKaHUS XUMUYECKUX TIPEBPAILEHAN B PA3INYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl BEIIECTB, MacCOBYIO JTOJTEO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMyJie COEAMHEHUS, MAacCOBYIO JONIO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIIUH;

COOJTFONIaTh TIPaBMIIA TTOJF30BAHUS XHMHUECKON TTOCYION U JIAOOpaTOPHBIM O0OPYIOBaHHUEM, a
TaK)Ke TIpaBHiia OOPAIEHNS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH IT0 BBIITOTHEHHIO
Ja00paTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIOro rasa);

MPOBOIUTh PEaKIHH, TITOATBEPKIAIOMNE KAUYeCTBEHHBI COCTAaB pa3iMYHBIX BEMIECTB:
pPacmo3HaBaTh OMBITHBIM ITYTEM XJIOpUA-, OPOMHI-, HOAWUI-, KapOoHaT-, (hocdar-, crmmkar-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHHWS M HWOHBl H3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIIFE B BOAHBIX PACTBOPaX HEOPTAHHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHEIE OIEPAallMd MBICIUTENBHON JEATeThHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3AIUIO, BBISBIICHHE IPHYNHHO-CIIEICTBEHHBIX CBS3eH — IS
M3Y4EHUsS CBOWCTB BEIIECTB M XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYIHBIE METO/TbI TO3HAHUS
— HaOroIeHN e, M3MEpEHe, MOJISIIMPOBAaHNE, SKCIIEPUMEHT (peabHBIA 1 MBICIICHHBIH ).



TEMATHUYECKOE IIVTAHUPOBAHME

8 KVIACC
KoauuecTBo yacos
Ne HauMeHoBaHue pa3feioB U TeM DJIeKTpoHHBbIe (U poBbIe)
KonTpoabHbie IpakTnyeckune
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
) XuMHS — BaxkKHast 06JIIilCTI) . : , BuGmiorexa LIOK
' SCTCOTBOIHAIGL H IPAKTHACCKOR https://m.edso0.ru/7f41837c
JESITEIbHOCTH YeJIOBEKa
bu6mmoreka IJOK
1.2 B 15 1
CIIGUTEA H AMMITISCILe peartum https://m.edso0.ru/7f41837c
Hroro no pazaeny 20
Paznen 2. BaxkHeliniue npeacTaBuTeIM HEOPraHMYECKNX BellecTB
91 Boznyx. Kucnopon. Iloastie 06 6 bubmoreka [IOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstie o KuCIIOTax U 8 1 bubmoreka [IOK
' COMsX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsr. [lonstre 00 5 1 1 bubmmoreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KIIaCCHI 1 1 1 bu6mmoreka IJOK
' HEOPraHUYCCKUX COCTMHCHUI https://m.edso0.ru/7f41837c
HUroro mo pazneny 30

Pazpnen 3. llepuoguyecknii 3axon u Ilepuoanueckas cucrema xummuuyeckux 3j1eMeHToB Jl. I. MennesieeBa. CtpoeHue aroMmoB. XumMHuUecKas CBS3b.
OKHCINTETBHO-BOCCTAHOBHTEIbHbIC PEAKINH

3.1

[Tepuonuueckuii 3aKoH u
[lepronnueckas cucrema
XHMUYECKHUX 3j1eMeHToB /1. 1.
Mennene-eBa. CtpoeHue aToma

bubmmoreka [IOK
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
https://m.edsoo.ru/7f41837c

XUMHYecKas CBA3b.

3.2 OKHUCIUTENBHO- 8 bubmmorexa LIOK
https.//m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTCIIBHBIC pCaK]_[I/II/I
Hroro no pazaeny 15 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubamorexa LIOK
https://m.edso00.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10O 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabubie | IIpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
Paznen 1. BemecTBo U XuMHYecKHe peakuu
[loBTOpenue u yriry0iieHne 3HaHUH bubmoreka LJOK
1.1 5 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka IJOK
' peaxuuii https://m.edsoo.ru/7f41a636
DNEKTPOTUTHIECKAS TUCCOITAAIINS. bubmoreka [IOK
1.3 8 1 1
XUMHYECKUEe PEaKIuK B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanjibl M UX cOeTUHEHUS
51 OO6mast XapaKTePUCTHKA XHMHYIECKUX 4 1 bubmoreka [IOK
' snementoB VIIA-rpymmsl. I'amoress: https://m.edso00.ru/7f41a636
o | e e 6
' FPyHHL. 2P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
23| snowenron Vaspymin, nsor, goctopux | 7 ;| Bubmoro LOK
' TPYIHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
24 g) 6:12;[ Xoapelli(/fzpmmm XSP;MH: eoCKPIX 8 1 2 bubanoreia LIOK
' e HTV i TPYIHEL S TICPOI H https://m.edsoo.ru/7f41a636
KpEMHUI U UX COCIMHEHUS
Wroro mo pazneny 25
Pazpgen 3. Meranbl 4 MX COeIMHEHUS
3.1 OO0111e CBOMCTBA METAJVIOB 4 bubmnoreka LIOK



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

bubmunoreka [IOK

3.2 BaxHelime MeTaibl U UX COSAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3znen 4. XuMmusi 4 okpy»kaionias cpeaa

41 B 3 bubaunoreka [IOK
. CIIeCTBa U MaTCpualibl B )XU3HU YCITIOBCKA httDS://m.edSOO.rU/7f41a636
Hroro no pazaeny 3
P 3 bub6mmoreka IJOK

C3EPBHOC BpEMA https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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




MNOYPOYHOE INVTAHUPOBAHUE

8 KVIACC
N KoauuecTBo yacos Jlara JyekTpoHHbIe HU(POBHIE
Tema ypoka KonTpoabnbie | IIpakTnueckue o0pa3oBaTeJibHbIE
n/n Bcero HM3y4eHH s
padoThbI padoThbI pecypchl
1 [Ipenmer xumun. Ponb XUMuK B )KU3HH 1 Bbubmorexa LJOK
yenoBeka. Tena v BEIecTa https://m.edsoo.ru/ff0d210c
2 ITonsiTHE O MeTO/IaX MO3HAHUSA B XUMUN 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227e
[IpakTudeckas pabora Ne 1 «[IpaBuia paboThl
3 B §a6opaTopHHpM pUEMBI o6p5u1eHmrc): 1 bubamoreia LIOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHEIM 000Dy TOBAHHEM)
Yucrele BemecTBa U cMecH. CrIocoObI bub6mmoreka IJOK
4 . 1
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpaktudeckas padora Ne 2 «Pasnmenenue
5 mfeceﬁ (ma npnrl)vlepe OUYHCTKH nolllsapeHHoﬁ 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJTH )»
6 ATOMBI 1 MOJICKYJTBI 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHE dJIEMECHTHI. 3HAKH (CHMBOJIBI) 1 bubmmoreka [IOK
XMMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTrie U coXHBIC BEIECTBA 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubanorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumudeckas hopmyna. BaneHTLEOCTL aTOMOB 1 BuGmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJIEMEHTOB
11 OTHocHUTeNbHAs aTOMHas Macca. 1 bubmmoreka LIOK



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

OrtHOocHuTEIbHas MOJICKYJIIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XHMUYECKOT0 3JIEMEHTa B Bubmmoreka LJOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemectBa. Monb. Momsipras Bubmmoreka LJOK
Macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKrue U XUMHUYECKUE SBIICHHUS. bubmauoreka LIOK
XUMHU4ecKast peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBHs MPOTEKAHUS Bbubmoreka [JOK
XUMHUYECKUX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MacChI BEIIECTR. bubmuoreka I[JOK
XUMHYeCKrue ypaBHEHHSI https://m.edsoo.ru/ff0d3b88
BrrunciieHns: KOMM4ecTBa, MacChl BEIIECTBA bu6mmoreka IJOK
17 .
10 YPAaBHEHUSIM XUMHYECKHX PEaKIUit https://m.edsoo.ru/ff0d5708
Knaccudukanys XuMHYEeCKHX peaKkIIuii
18 (COG,ZII/Iqu)HI/IHHpaSJIO)KCHI/IH 3a1\I/)1eu1euHm bubmmorexa IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKIIOTIEITHCT. O6ogl?leHHe 17§ Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3aIHsI 3HAHUH
20 Kontponwsaas padora Nel o teme «Bemecta bubmmoreka [IOK
U XUMHYECKHE PEAKITHID 16.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razoB. CocTas Bo3yxa.
21 KHC?I}(I))}()OIL — 3JIEMEHT ¥ TIPOCTOE Beflly;(CTBO. BuGmiorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
duznyecKue U XUMUYECKHE CBOMCTBA
22 KHCTIOpo/a (peaKiny OKUCIICHHS, TOPEHHUE). bubanorexa LIOK
’ https://m.edsoo.ru/ff0d4614
IMousTHE 00 OKCHIAX
CriocoObl TIONydeHHs KUCIOpOo/a B BuGmiorexa LIOK
23 71a00paTOPUU M MPOMBIIIUIEHHOCTH.

[Ipumenenue kucnopona

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemnoBo# 3 dexT XumMrueckoil peakuu,

24 MOHSITUE O TEPMOXUMUYIECKOM YPaBHCHUU bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUCCKUX PEaKIIUIX
Tormnuro (HedTh, yroiab U METaH).
25 3al“p5{3HeI§I/qul)303)l}}]1rxa CIoco0BI z:ro bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
IIpakrrueckas pabora Ne 3 mo teme
26 <<1?10nyquHe u 206MpaH1/Ie KHCIIOpOaa bubamorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
H3YYCHHUE er0 CBOMCTBY
97 Boaopon — 351eMeHT ¥ IpOCTOE BELIECTBO. bubmoreka [JOK
HaxoxaeHnue B pupojie https://m.edsoo.ru/ff0d4dd0
28 ®du3nYecKre U XUMHUYECKIE CBOMCTBA bub6mmoreka IJOK
Bonopoza. [IpumeHenue Boopoia https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KUCIOTaX U CONSAX brbmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI TOTydeHHUsT BOAOPO/IA B bubnuoreka I[TOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas pabora Ne 4 o reme
31 «I?IOJ'IY'ICHI/IG u Ic)061/1paHHe BOZOpOIA bubamorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YUYCHHE €T0 CBOHUCTBY
. . bu6mmoreka IJOK
32 MousipHblii 00bEM ra30B. 3aK0H ABoraapo https://m. edsoo.ru/ff0d542e
Brruncienus 00bEMa, KOIMYECTBA BEIICCTBA
33 rasa 1o ero U3BeCTHOMY KOJMYECTBY B bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIeCTBA UM 00BEMY
Brrurcienus 005EMOB ra30B 110 YPaBHEHUIO
34 PEaKIuy Ha OCHOBE 3aKOHA 06’bélfl/IpHBIX bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
OTHOILIEHHH Ta30B
. bubmmoreka I[JOK
35 dusnueckrue 1 XUMUYECKHUE CBOWCTBA BOJIBI

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
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bubmuoreka LIOK

36 C i. I1 o
octaB ocHoBaHMil. [loHATHE 00 MHIUKATOpPAX https://m.edsoo.ru/f0d59e2
B .H
| oo G
m p P A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PacTBOpE
| s ST
HNI'OTOBJICHU TB B 1T JICHHOU
P . . P p bed https://m.edsoo.ru/ff0d5eba
MacCOBO#1 J1oJiell pacTBOPEHHOTO BEIIECTBAY
39 Kontponbhas padora Ne2 o teme Bbubmorexa LJOK
«Kucnopon. Bonopoa. Boma» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiaccupuKaus, bubmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I o
41 Oé'IyO‘IeHI/Ie I/;:I/I(IJ\/II/IT-ICCKI/IZ C(];)(())I/IZTBa EI/IGHI/IOTeKa HOK
KA 'THBIX HOBHBIX U aM TCPHBIX
a ’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, KiacCUpUKAIIHS, bu6mmoreka IJOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomydenne u XUMHUYECKHUE CBOMCTBA bubmmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kwucnorsr: cocras, kimaccuduKamms, bu6mmoreka IJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 ITonyuenne €CKHE CBOICTBA KUCIIO buommorexa [IOK
JIyIEHNE U XUMHUYECKHE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ffOdfee?
Comnu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka I[JOK
46 .
MOJTyYCHUS], XUMUYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTudeckas padora Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 3324 [0 TEME Bubnuoreka IJOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKIX https://m.edsoo.ru/00ad9b7c
COCTMHEHU I
48 I'enernueckast CBS3b MEXIY KilacCaMU bubmmoreka LIOK
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HCEOPraHn4CeCKux COCOUHCHUM

https://m.edsoo.ru/00ad9a50

49 O0o0011IeHE U CHCTEMATH3a 3HaHUH bubmorexa [IOK
HNC U CUCTCMATHU WS BHAHHUHA
m 1 https://m.eds00.ru/00ad9ch?2
50 Kontponbshas padora Ne3 o teme "OCHOBHBIE Bubmmoreka LJOK
KJIACChl HEOPTaHMYECKUX COSAMHEHHH" 07.03.2024 | https://m.edsoo.ru/00ad9ela
11
51 epBI)IeeClI'iOHI);TI;I/I :JIa(())CI/Il(?IzKaIII/I:o . EI/I 6311/10Te1<a H OK
XUMHUY UX MCHTOB. HSITHU T Inax
1 pynt https://m.edso0.ru/00ad9ffa
CXOOHBIX 3JICMCHTOB
I1 1 11
52 | cnorewn oo omewertron 1L 1. BuGmorexa LIOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 eio o bub6mmoreka IJOK
)41 BI, T IIbI1, IT T ITbI
PHOJIBL, TPYITHEL, TOpyT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX SIZIEP. bubmoreka [IOK
H3oromnsl https://m.edsoo.ru/00ada342
o | e o o
proa o https://m.edsoo.ru/00ada6bc
MenneneeBa
o | e e e
1O MOMOAKEHIIO B LICPHOMIHECKOM CheTeM https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3 IT
I
p YK . p N e https://m.edsoo.ru/00ada96e
MeHneneeB — y4EHBIN, TEAAror U TPaXKIaHIH
58 DNEeKTPOOTPHIIATETHPHOCTh aTOMOB bubmmoreka IJOK
XAMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IJOK
59 "
OFHAT XMMITICCKA CBAD https://m.edsoo.ru/00adac34
bu6 K
60 KoBaJsieHTHas MONAPHAS XUMHYECKAs CBSI3b uomorexa 110

https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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bubmuoreka LIOK

61 KoBanenTHas HenmosipHas XUMHUYECKasl CBSI3b 1 https://m. eds0o.ru/00adaab9
62 CrereHb OKUCICHHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCITUTENbHO-BOCCTAHOBUTENBHBIE PEeaKINH 1 bubamorexa LIOK
https://m.edso0.ru/00adb076
bubmuoreka IJOK
64 OKHCITUTENHN ¥ BOCCTAHOBUTEIN 1 https://m.e dséf).ru 100adb076
65 Kontponbhas padora Ned o teme «CtpoeHue 1 bubmoreka [JOK
aToMa. XMMHYECKAs CBI3b) 15.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O6o0IIeHHE U 1 bubmoreka [JOK
cHCTeMaTu3alMs 3HAHHA https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6o0IIeHHE U 1 bubmoreka [JOK
cHCTeMaTu3alMs 3HAHHI https://m.edsoo.ru/00ad9ch2
68 IIpomexyTtounas arrectanus . Itoropas 1 bubnuoreka I[TOK
KOHTpPOJNbHAsA pabora 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Hara
Tema ypoka KonTpoabnbie | IIpakTnueckue o0pa3oBaTeJibHbIE
n/n Bceero HM3y4eHH s
padoThbI padoThbI pecypcbl
Ilepuoanueckuii 3akoH. Ileprnoanueckas
1 CI/I(f)TeMHa XUMHYECKHUX SHCMI;HT(I)[B pImn Y| 1 brbmmorexa LIOK
T https://m.edsoo.ru/00adbh59e
MenneneeBa
3axoHOMEpHOC 3MeHe CBO¥iC
B ———— s bibmorera LIOK
p p https://m.edsoo.ru/00adb6b6
TIePHOIOB

3 Knaccudukarmus 1 HOMEHKIATypa 1 bubmoreka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYeCKOM CBSI3U M TUTIBI 1 bub6mmoreka IJOK
KPHCTAJUTHYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konutponsnas pabora Nel mo teme

) 11 () i 1 1
«IloBTOpenHue u yriryOieHne 3HaHUH 91.09.2023
OCHOBHBIX pa3JIelioB Kypca § Kimaccay

5 Kiraccudukarys XuMIIecKuX peakIuii 1mo 1 bubmmoreka [IOK
Pa3IMYHBIM [IPHU3HAKAM https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpoc €CKOM pea .

, HOHHTI/Ie ° z [()) eTI/I XI/IMI/I‘{eT ;( OI/I : KIIAN . Butmorexa LOK

HATHE O TOMOTE€HHBIX H T' TEeHHBIX
P https://m.edsoo.ru/00adbe9a
peaxIusx
[loHsITHE O XMMIYECKOM PaBHOBECHH.

3 @DaKTOpBbl, BAUSIIOLUIME HA CKOPOCTh 1 bubmmoreka IJOK
XUMHUYECKOU PEaKIUH U MOJI0KEHHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS
OKUCIUTENHHO-BOCCTAHOBUTENbHBIE bubmmoreka LIOK

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

10 Teopust ANEKTPOIUTHYECKON JUCCOLUALINU. 1 bubmmorexa LJOK
CusbHbBIE U cTTa0ble DIICKTPOIUTHI https://m.edsoo.ru/00adcd68
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bubmuoreka LIOK

11 41 i
OHHDIC YPABHCHILL peaiiiii https://m.edsoo.ru/00add448
X <
12| oomovamit n cacre mpexcTameri o6 BuGuorera LIOK
. PeA https://m.edsoo.ru/00add5d8
3JICKTPOTUTHYUECKOM TUCCOITHAITUH
P BuGnorexa LIOK
belt 8 flekport https://m.edso0.ru/00add8b2
JIACCOLIMALIUN
14 ITonsiTHe 0 THAPOIU3E CcoJei bubmmorexa [IOK
P https://m.edso0.ru/00add9d4
15 OO0o00111eHEe U CUCTEMATH3a 3HAHNUH brbmmorexa LIOK
HNC U CUCTEMATHU W BHAHHUH
B I https://m.edsoo.ru/00addd12
[paktudeckas padora Ne 1. «Pemenue bubmmoreka LIOK
16
IKCIIEPUMEHTAIBHBIX 3371a1) https://m.edsoo.ru/00addbfa
17 | Onompommmmoman o buGnuorera LIOK
p A HHARIL 09.11.2023 | https://m.edsoo.ru/00addecO
XHUMHYECKHE PEaKIIMK B PACTBOPAX»
18 OO6mrast xapaKTepUCTHKA TaJIOTEHOB. bubmmoreka [IOK
XuMuuecKkre CBOMCTBA Ha IIPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 | seemeens enfions, sompacene buGuorera LIOK
> oMYA ’ https://m.edsoo.ru/00ade104
[IPUMEHEHHE
20 }:[IE[)?)?H:;;I?ZOIJ);S{O()T; IJ:EC?'I::L;F e11:13e eHue bubmmorexa [IOK
. y:I » 1Y https://m.edsoo.ru/00ade348
eé CBOHCTB»
o BHqI/IcheHI/Is[ MO YPaBHEHUSM XUMUYCSCKUX BuGmiorexa LIOK
DCAICHIHH, CCIH OIUTH 13 Parcuon Jai B https://m.edso0.ru/00ade488
N30BITKE
29 OOmas xapakrepucTuka 31nemMeHToB VIA- bubmmorexa LJOK

TPYIIIIBI

https://m.edsoo.ru/00ade64a
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AJIOTpONHBIE MOAN(UKAIIUH CEPBI.

bubmuoreka LIOK

23 Haxoxxnenue cepsl u eé COCf[I/IHeHI/II/I B https://m.edsoo.ru/00ade64a
npupozae. XuMUYECKHE CBOWCTBA CEpBI

24 CepoBo0opo, CTpoeHUE, PU3NIESCKUE U bubmuoreka IJOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuap! cepsl. CepHast KHCTIOTa

25 (1)H3H§e01<nz u XI/II\I/:I)I/ILICCKI/IC CBOI;ICTBa bubamorexa LIOK

’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XuMHUUECKUEe peaKIiH, JIeKaIie B OCHOBE
MPOMBIIIIIEHHOTO crtoco0a MoIyYeHus
26 CSpHOﬁ KHCJIOTBI. X1/1M1/111e01<oeyLI bubamorexa LIOK

B https://m.edsoo.ru/00adec8a
3arpsi3HEHHE OKPYKAOIIEH CpeIbl
COCJIMHEHUSIMU CEPhbI

97 Brrunciaenre MacCoBOH JOJIH BEIXOA bu6mmoreka IJOK
MIPOIYKTA PEAKI[HH https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTUKa 1eMeHToB VA-

28 TPYIIEL. A30T, pacpocTpaHEeHUE B bubmmoreka [IOK
mpupoe, GU3NIECKHe B XUMUIECKIE https://m.edsoo.ru/00adeea6
CBOIICTBa
AMMHaK, ero GU3NIECKIe U XUMUICCKIE bubmmoreka [IOK

29 N
CBOICTBA, TIOJyYCHIE U TPUMECHEHUE https://m.edso0.ru/00adf004
[IpakTudaeckas padora Ne 3 o Teme

30 «l?lonyqune aleMHaKa W3YyYEHHUE €ro Bubmiorexa LIOK

N ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KUCIOTA, e€ (PM3NUECKUe ’ bubmmoreka IJOK
XUMUYECKHE CBOHCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH

32 aMMOHUS B KQU€CTBE MUHEPAIbHBIX bubnmorexa LJOK
yno0penuii. XUMHUYECKOE 3arps3HeHHE https://m.edso0.ru/00adf518
OKPY’KaIOIIEeH cpe/ibl COeNMHEHISIMH a30Ta

33 Docdop. Oxcun pocdopa (V) u bubmmorexa LJOK
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https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

(hochopnast kuciora, pU3NIECKUE U
XUMHUYECKUE CBOWCTRA, MOTYUICHUE

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

UcnonkzoBanue GpochaToB B KauecTBe

34 MHHEpaIbHBIX YI0OpEHHH. 3arpss3HeHne bubmiorexa LIOK
PATLHBLY YAODD P https://m.edso0.ru/00adfc20
MPUPOIHOU cperbl hocharamu
35 Yraepos, pacnpocTpaHEHUE B IPUPO/IE, bubmuoreka ITOK
(bu3ryecKre U XMMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuipl yriiepoja, ux Gu3ndecKue u
XHMHYECKHE CBOHCTBA. DKOJIOTHUECKHE bubauoreka LIOK
36
po0OJIeMbI, CBSI3aHHBIE C OKCHIOM YTiIepojia https://m.edsoo.ru/00adfebe
(V)
bub6mmoreka IJOK
37 Y &
POMbHAIHCTIOTa 1 ee coTH https://m.edso0.ru/00ae006¢
IT 6ota Ne 4
% | Honyemme yrmeerororasa, Bumiorexs LOK
4 o ' " https://m.edsoo.ru/00ae027e
KadecTBeHHast peakius Ha KapOOHAT-HOH
II 0
0 5 epaBOHa;anLHLf H;H;I’I:/IH (; ) BuGmiorexa LIOK
raHUYECKUX B TBaxX Kak
P B https://m.edsoo.ru/00ae054e
COC/IMHEHHUSX YTIIepoa
bu6mmoreka IJOK
40 Kpe i M €ro COCIMHE
DEMHMH H €F AUHEII https://m.edso0.ru/00ae080a
IIpaktrueckas padora Ne 5. Pemenne
A1 SKCIIEPUMEHTAIBHBIX 3324 [0 TEME bubmmoreka IJOK
«BaxHelIre HEMETAIITBI U UX https://m.edso0.ru/00ae0bf2
COCIMHEHUSD)
P DS Bubmiorera LIOK
09.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHUSD)
OO011ast XapaKTepUCTHKA XUMUYECKIX BuGmiorexa LIOK
43 3JIEMEHTOB — METa/IOB. Merajunyeckas

CBA3b U MCTAJUIMYCCKAA KPUCTAJUINYCCKAA

https://m.edsoo.ru/00ael103e
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pemérka. @u3nyeckue CBOMCTBA METAIJIOB

XUMHYCECKHE CBOMCTBA METAJIJIOB.

44 ONEKTPOXUMUYECKUN P HATPSXKEHUH bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
MeETaJlJIOB
OO01mue crocoOb! ONMY4YeHUS METAIIIOB,
45 CmuiaBbl. BeraucneHus o ypaBHEHHSIM bubmuoreka ITOK
XUMHAYECKUX PEAKIUil, €CIM OUH W3 https://m.edsoo.ru/00ael156
PEareHTOB COMEPIKUT IPUMECH
46 [TonsiTe 0 KOPPO3UM METATIIOB bubmiorexa [IOK
https://m.edso0.ru/00ael278
47 IIemounbIe METAIIIBI buommorexa [IOK
https://m.edso0.ru/00ael4b2
48 OKCHIIBI ¥ THAPOKCUIBI HATPHUS U KaJTHS bubmorexa LHOK
https://m.edso0.ru/00ael4b?2
49 [IleouyHO3eMeENBHBIE METAIIIBI — KaJIbLUN U bubmorexa [JOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coemnHEHHS KaabIHs bubmiorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHNEe U CUCTEMATH3aIMS 3HAHUI
.. N bu6mmoreka IJOK
52 KéctrocTs BOMIBI M CITOCOOBI €€ yCTpaHEHUS https://m.eds00.ru/00ae1886
IIpakTuueckas padora Ne 6 mo Teme
53 ")IlzéCTKOCTb Bozm U METOJbI e€ bubmorexa [IOK
Y https://m.edsoo.ru/00aelae8
yCTpaHEeHHS
. Bbubnuoreka IJOK
>4 ATioMHHIif https://m.edsoo.ru/00aelc64
55 AwmdoTrepHbIe CBONHCTBA OKCHA H bubnmorexa LJOK
THIPOKCHIA https://m.edso0o.ru/00aelc64
56 Keneso bubmmoreka I[JOK

https://m.edsoo.ru/00aeld86
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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57 Oxcupl, TUIPOKCH B 1 cou xene3a (1) u 1 bubmuoreka IJOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O0001IeHNe U CUCTeMAaTU3aIINs 3HAHUM 1
[TpakTudeckas padora Ne 7. Perenue
59 SKF:JHCpI/IMeHTaJIFI))HLIX 3a/a4 110 TeMe 1 brubmmorexa LIOK
. https://m.edso0.ru/00ae3de8
«Baxkneiimme MeTaniabl U UX COCAUHCHUA»
Brruncnenust o YpaBHCHUAM XUMHNYCCKUX
€aKIUi, eClIi OJTUH U3 PEarcHTOB JIaH B
60 5136I;TKe WU co;[epmHleTpHMecn. " 1 brbmmorexa LIOK
. https://m.edso0.ru/00ael750
BeruncieHrst MaccoBO# JI0JIM BhIXOJIA
MPOAYKTA PEAKIIUU
61 O0001IeHE U CUCTEMATH3ALINS 3HAHUI 1
62 Kontponbhas padora Ne4 o teme 1
«Baxkuelimme MeTamisl ¥ UX COCOUHEHU 26.04.2024
63 BemiecTBa 1 MmaTepuaibl B MOBCETHEBHOMN 1 bubnuoreka I[TOK
’KU3HH YeIIOBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3aTpA3HEHNE OKPYKatoIen 1 bubnuoreka ITOK
Cpepl https://m.edso00.ru/00ae4270
65 Ponp XxuMuM B pelIeHHH SKOIOTHISCKUX 1 bubmmoreka [IOK
podIeM https://m.edso00.ru/00ae4270
PezepBHBIit ypok. O600mIEHNE T bubmmoreka LIOK
66 . 1
CHCTEMaTH3allNs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHBIi ypok. O000IIEHNE T 1 bubmmoreka I[JOK
CHCTEMaTH3allNs 3HAHUH https://m.edsoo.ru/00adb33c
68 Wrorosas xoHTponbHas paboTa 3a Kypc 1 bubmmoreka I[JOK
XUMHH 9 Kinacca 17.05.2024 | https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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