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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdodeil MnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIMIIUU MPenofaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE IPEeIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOCHHOCTEM  OOyuaroluxcs, OINpeAensieT BO3MOXKHOCTU IpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHuUs, a TakKe TPeOOBAHHM K
pe3ynbratam oOy4eHHUs XUMUHU Ha YPOBHE I1€JIeH N3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeAcTaBlICHUl O MAaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBON U 3KOJIOTUYECKOW O€30MMacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIAJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA1a HA €JUHCTBO PUPO/IbI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMUYECKOE
oOpa3oBaHue 00yJarONUXCsl.

JlanHble HampaBieHUs] B OOyYe€HUM XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
colepKaHusl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIACTCS  TEAaroTHYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XHUMUHU.

CtpykTypa coaepKaHus MpOrpaMMbl MO XMMUU C(POpMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWNM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JTMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO WU
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHSATHH, 3aKOHOB M TSCOPETUUCCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHHS TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B YYEOHO-TO3HABATEIIbHOW U y4eOHO-UCCIIeN0BATEIHCKON
NeATeTLHOCTH, OCBOCHHMM TIPAaBWJI 0O€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:



— (OpMHUPOBAHHE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JESATENIbHOCTH, HAay4YHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHne yciaoBHil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIMMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpY’KaIOIIer0 MHUpa, WCHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsi T'yMaHUCTHUYECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIEATENbHOCTH B UEISIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Ipo(uis U HampaBlIE€HHOCTU JajbHEHIIero
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COJEP/KAHUE OBYUEHUS
8 KUIIACC

IlepBoHavaibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOmax Mo3HaHWsA B XUMHUH. YHCTHIC BEIIECTBA U CMECH.
CniocoOnI pa3aeneHust cMeceit.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHas Macca.
OtHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0Jisi XMMAYECKOT0 3JIEMEHTa B
COEIMHECHUH.



KomnuectBo Bemectsa. Monb. MomnsipHas macca. BzanmocBsi3p KommyecTsa,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMHUYECKUE SBICHUS. XMMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCY0i, MpaBWjiaMu paboThl B Ja0OpaTOpuu U
npuémMamMu 00paIeHus ¢ JIabopaTOpPHBIM O00OPYAOBAHUEM, U3YICHHE M OMHCAHUE
(bU3MYEeCKUX CBOWCTB 0O0pa3iOB HEOPTaHWYECKHX BEIICCTB, HAOIIOJACHUEC
bu3ndeckux (MJIaBJICHUE BOCKA, TasHWE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XMUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pasiiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE TUIPOKCHUA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Xkee3a ¢ pacTBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB PAa3JCICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaOMIOJCHWE W  ONHCaHWE  pEe3yJbTaTOB  IPOBEACHHS  OIbITA,
WJUTIOCTPUPYIOILIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEePKHEBBIX ).

BaxxHeilline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3imeMEHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopoaa B mpupojae, (U3MUECKUEe M XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl
MOJYyYEHUs] KHUCJIOpoJa B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyroopor
KHciopoa B mpupoae. O30H — ajuioTporHas MoAudUKaIus KUCIopoaa.

TemnoBodt 3h(dEKT XMMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GUNYECKUEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOObBI
noaydeHus. Kuciorsl u cosu.

Monsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOphI.
HaceilieHHble M HEHACBIIIEHHbIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BELIECTBA B pACTBOPE. XMUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Posb pacTBOpOB B mpupo/ie U B KU3HU 4esoBeka. KpyroBopot BOAbI B IpUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHui. Oxcuabl. Kiaccuduxanuys
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromme. Homenkmarypa oxcuaoB. Duzndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.



OcnoBanusa. Knaccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuy. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kuciot. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. OU3NYECKUE U XUMUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, ITOIYyYEHHE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB KHUCIOPOJa, HaOII0JEeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IOpeKpalleHusl ropeHus (mokapa), O3HAKOMJICHHE C o00pa3llaMH OKCHAOB U
ONKMCAaHUE HX CBOMCTB, IOJY4YEHHE, COOMpaHUE, paclO3HaBaHUE W M3yUYCHUE
CBOMCTB Bojiopoja (ropeHue), B3ammojeiictBue Bojopona ¢ okcuaom memu (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUIEOMATEPUANIOB), HaOIIOEHNE O0PA3I0OB BELIECTB
KOJIMYECTBOM 1 MOJb, HCCIEAOBaHUE OCOOEHHOCTEM pAacTBOPEHHS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIed pacTBOPEHHOIO BEILECTBA, B3aUMOJAECUCTBHE BOABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),
UCCJEIOBAHUE O0pa3LOB HEOPraHMYECKUX BEIIECTB PaA3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumopeiictBua okcuga meau (IlI) ¢ pacTBopoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHi, pPEeakUWi HEUTpaW3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
HKCIEPUMEHTAJIbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COCITUHEHUI».

Ilepnoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MengeneeBa. CtpoeHune aToMoB. XUMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
rpynnax CXOJIHBIX JJIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMEIBHBIE METAJLIbL,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpUOAHAas  (OPMBI
ITepuognueckon cucrembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuoabt
u rpynnbl. Ouzndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M30oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBhIX 20 XHUMHUYECKHUX  3JIEMEHTOB



[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO

AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKUX DJIEMEHTOB,

METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPyNIlaM U MEPUOJIaM.

3nauenue [leproanueckoro 3akoHa u [leproandyeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHnneneeB — y4€HbIM U
rpaXkJaHWH.

Xumuyeckass cBaA3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporiecchl okuceHUs U BOCCTaHOBIEHHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BEHIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PAacTBOPaMHM KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiiuu pas3ioKeHUsl, COSTUHEHN).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
IIOHATUH, TAK U MOHATUM, SIBJIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOnue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHallu3, CHHTE3, Kilaccuukanus, TMEePUOAUIHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®usuka: wmarepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, JJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUe BEIHYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM diieMeHTOB B Ilepuomnyeckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PEUIETKUA U
BHJIa XUMHUYECKOU CBS3H.



Knaccudukanys m HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHUYEeCKHUX
COCIMHECHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccuduxaiys XuMUIECKUX peaKIuid Mo pa3IMYHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(hdeKkTy, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [IoHSITHE 0 TOMOTEHHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XHUMHUYECKOTO

paBHOBECHSI.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPOTUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUJAMHU
XUMHU4ecKoil cBsizu. CteneHs aucconuaniu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkiuii HOHHOTO OOMeHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM UM coOJeil B CBeTe€ MPEIACTaBICHUH 00 BIEKTPOJIUTUYECKOU
nucconumanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[oHSTHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura m anmaza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKinu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IIpolLlecCa TUCCOLMALIMM KHCIJIOT, MIEJIOYEe U  COJIeH
(BO3MOKHO  MCHOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TNPU3HAKM  TPOTEKAHWs]  PEaklMid  HMOHHOTO  OOMeEHa
(oOpazoBaHue oOcaaka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BOABI), OIIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pasjoKeHUs, COSTUHEHMUsI), PAcIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemerasuibl U UX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTerneHru okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpPE  XJopa
(B3auMoOJEICTBHE C METa/llaMH, HEMeTaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue



XJOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpoeHHUE, (U3MYECKUE U
XUMHUYEeCKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTa, ¢uU3MYECKME H XUMHUYECKHE CBoicTBa (oOmmMe Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE pEeaklvy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMYYeHHUs] CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynabdar-uoH. HaxoxaeHue cepsl m €€ COCOUHEHHA B MPHPOAE. XUMHUUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC T0XKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEA0TBPAILICHUSI.

OOmas xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢u3znyecKue U XMMHUYECKHUE CBOMCTBA, NOJyyeHue U npuMeHnenue. Conyu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THasi KHUCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBoMcTBa (0OIIME KAk TMpEACTaBUTENs Kjacca KHUCIOT U cheruduueckue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajioTponHele Moaudukanuuu (ochopa, (U3MUECKHE M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00OpEHUH.

O6mast xapaktepuctuka smnemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCJIECHUA.  YIIIEpOoJ,  aIOTPOMHbIE
Moau(pUKalMKM, PpPAcIpOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupojge. OKCuabl yriaeposa, ux
bu3nUeckue W XUMHUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPTaHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJIOTHYeCKHe MpOoO0JIeMbl, CBA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noilydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U CEITBCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpuposnHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: )KHUpax, OeJKax, yriieBogax — u uX



poJM B KM3HHM 4YelOoBeKa. MarepuasbHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBA, IOJyYCHHE W
npumeHenue. CoenMHEHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBEJICHIE KaueCTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOIIOJCHIE MPU3HAKOB
UX TPOTEKAHMSI, ONBIThL, OTPAXKAIOIIUE (PU3NYECKHE M XWMHYECKHE CBOMICTBA
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMU  (BO3MOXHO  HCIOJIB30BaHUE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa IoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4€HUE XHUMHMYECKUX CBOMCTB
pa30aBiIEHHON CEPHOI KUCIIOTHI, IPOBE/ICHNE KAUECTBEHHON peakuu Ha Cyjb(aT-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3MOKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUUid Ha MOH aMMOHMS U (pocdaT-uoH U U3ydyeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YyUYECHHE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
IPOLECCOM aACOpPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHBl M H3YyYECHHME IMPU3HAKOB HUX IIPOTEKAHMs, O3HAKOMIICHUE C
NPOAYKIMEH CUJIMKATHOM IPOMBIIUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUSD.

MetaJibl 4 X COeIMHEHHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU
ux nosiokeHus B llepuomuueckon cucreme xumuuyeckux osiemeHtos [[. .
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
CcrocoObl MoNy4eHus: MeTayioB. [loHATHE O KOPpPO3UMM METAIJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.



duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUJAPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIENOYHBIX METAUIOB U HX
COeJIMHEHU.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJdbLIMH: TOJIOKEHHE B
[Tepuognueckont cucreMe xumudeckux anemeHToB JI. M. MennaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilme coequHEeHHS Kbl (OKCHUJ, THAPOKCHI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmomMuHUNA: TosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHWE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToMma, HaxOXJIeHUE B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME ¢ o0pa3llaMd METAZIOB W CIUIABOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpusl, KaJiusl W Kajdblusd (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4d Mo TeMe «BakHelme
METaJUIbI ¥ KX COCTUHCHHUSY.

XuMHS M OKPYXKAOLIAS Cpeaa

Bemectsa m Marepuanbl B TOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemecTs, nanee — [1/IK). Ponb xuMun B perieHun 3KO0JI0THYECKUX
npooiem.

Xumuyeckuii IKChepumenm:

H3yueHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

MesricnpeomemHnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAHUE KaK OOIMMUX eCTEeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCU(pUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJIECIUPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, NAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJHMOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsiji, MPOBOIHHKH,
MOJYIPOBOJHUKY, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUITMYECKast
pemérka, CIuiaBbl, (U3MUECKHUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPaAaMMBl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCIIUTATEIILHON JIEATEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUACKIMHU
COIMOKYJIBTYPHBIMA M JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, TNPHHSTHIMH B
o0IIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMATN3AIINN 00yYaIOIIUXCSI.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TO3WTHUBHBIX IIEHHOCTHBIX OPHCHTAIMA |
paciMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIBTYpPHOMY, UCTOPHUECKOMY
¥ HAaydHOMY HACIENWIO, TIOHUMAaHHS 3HAYCHUS XHMUYECKOH HAYKH B KHU3HH
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW WH(pOpMAIME 0
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpPa U OOIIIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

NPEJCTABICHUS O COIHUAIBHBIX HOPMax M MPaBHJIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBAaTEeNIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESTEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHON MAEATETBbHOCTH TIPH
BBITIOJTHCHUH YYE€OHBIX, ITO3HABATEIBHBIX 3a7a4, BBHIMOTHECHUA XHUMHUYECKHUX
IKCIIEPUMEHTOB, CO3JJaHUH YI€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM EeATENbHOCTH, TOTOBHOCTH



OLICHMBATh CBOE IMIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEd C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH WU COCTABISIONIUE
OCHOBY I TIOHUMaHUsl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOIUMBIE Ui OOBACHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBICHUIA,
M03HABATEIbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOM KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbBHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBaMU HH()OPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U MO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JTaJIbHEHIIIEM;

4) hpopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TMpH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEabHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO podeccuil U Tpyaa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pE3yabTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHsI TMPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIA BBIOOP
VHAMBHUIYaJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeNTHON MpodheCcCUOHATBLHON ASSTENHHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ecCHOHAIBHOM cpeie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 310pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOLEeH IPUPOJHON CPEOH, I NOBBIICHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIbHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTed HMX peIIeHHUs MOCPEACTBOM METOAO0B XHUMUH,



AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.
METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, Teopwus,
IPUHIUI, TUIIOTE3a, (HAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUHA (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE paCCyX AeHUs (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSITH B TIpoOIecCCe TMO3HAHMS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yeMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia U YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TI03HABATEIBHBIX 3371a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBISBIATh U XapaKTEpU30BATh CYIIECTBEHHbIC
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble ucciaenoBarebCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa IO TUIAHUPOBAHHUIO, OpPTaHU3AlMKd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB



(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJEpXkaHUsA, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTUYECKM OLIEHUBATh IPOTUBOPEUYMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE MPUMEHATh PA3INYHbIE METOJbI M 3aIllpOChl NPU IOUCKE U OTOOpE
MHPOpPMAllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO THIIA, IPUOOPETEHUE OIBITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALKMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
CpEBbl.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WJId) JOUCKYCCHM) IO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATH  IOJYYECHHBIE  pe3yibTaTbl  I1O3HABATEIIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPEe3eHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeILHOCTh, BHIOUPATh Harbosee 3PpheKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C Yy4ETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LETH, YMEHHE
UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHONM pabouell MmporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI



JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWSA, €ro HMHTEepIpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

K xon1iy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
. pacKpbIBaTh CMBICI OCHOBHBIX XMUMWYECKUX MOHSATHUWA: aTOM, MOJIEKYJA,
XUMUYECKUH DJIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMUAYECKOI'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, JJEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCIEHUS, XUMHUYECKas
peaxius, KiaccupuKaus peakinii: peakuu COSUHEHUSI, PEaKIIUU Pa3JI0KEHNU,
peakluMu 3aMElIEHUsl, peakuuu OOMEHa, PK30- M HHAOTEPMHUYECKUE PEAKIIHH,
TeII0BOM A(PEKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYEcKas CBs3b, TMOJIIpHAs U HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCOBasl J0Js
BellecTBa (IIPOLEHTHAs! KOHLIEHTpAalKsl) B paCTBOPE;
. WUIIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX TMOHATHH U
MPUMEHSITh 3TU OHATUA MPU OMKUCAHUM BEIIECTB U UX MPEBPAILLICHUII;
. UCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (POpPMYI BELIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;
. OMpeNeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHMSX,
CTENEHb OKHUCIIEHUS D3JEMEHTOB B OWHAPHBIX COEIMHEHHUSAX, MPUHAIIC)KHOCThH
BEILECTB K ONpPEACIEHHOMY KJIacCy CO€AMHEHUN Mo (GopMyiaMm, BUJI XUMUYECKON
CBSI3M (KOBaJICHTHAsI U MOHHASA) B HEOPTaHUYECKUX COCIMHEHUSIX;
. packpeiBath cMbicin [lepuogmueckoro 3akona J[. M. Menngeneena:
JEMOHCTPUPOBATh  I[OHHMAaHWE  IEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX IOJOKeHus B lleprognueckoil cucreme, 3aKOHOB
COXpPaHEHUSI MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4€HUs, 3aKOHa ABOTAJIpO;
. OMHCHIBATH U XapakTepuszoBaTh TaOauMuHyto (opmy Ilepuonnueckoi
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas noarpynna (A-
rpynmna)» u «mobounas moarpymnma (b-rpymma)», Maneie © OONBIINE TEPUOIBI,
COOTHOCUTh 0003HauYeHMsI, KOTOopble uMeroTcss B Tabnune «llepuonuueckas
cucreMa xumudecknx dnemMeHTtoB JI. WM. MeHaeneeBa» € YHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U 3apsiji
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacCHpeIeICHUE UX MO DJIEKTPOHHBIM CIIOSIM);
. KJaccu(UIMPOBATh XUMHUYECKHE JJIEMEHTbl, HEOPTaHMYECKHE BEIECTBA,
XUMUYECKUE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TeroBoMy 3G dexTy);
. XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX KJACCOB, MOATBEPXkAAasl ONHUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINM;



. MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH NPOTEKAHWS XWMHYECKHX MPEBPALICHUNA B Pa3IUYHBIX
YCIIOBUSIX;
. BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHHID XUMHUYECKOU
peakuuu;
. MIPUMEHSTh OCHOBHBIE OINEpallii MBICIUTEILHON JEATEIIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aINI0, KIACCU(UKAITUIO, BHISIBJICHHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS W3Y4YEHHS CBOWCTB BEIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUYHbIE METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUe, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
. CJe0BaTh MpaBUJiaM TMOJIb30BaHUS XUMUUYECKOW MOCYA0 U 1Tab0paTOPHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpAHUIO0 Tra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM JOJIEd PacTBOPEHHOIO
BCILIECTBA, IUIAHUPOBaTh W IPOBOJWTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBK) HWHJIMKATOPOB
(;makmyc, henondTanent, METUIOPAHXK U APYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:
. pacKpbIBaTh CMBIC OCHOBHBIX XMMHWYECKUX TOHATUM: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKas peakius, XUMUUYeCKas CBS3b, TEIUIOBOM 3(P(DEKT peakiuu, MoJib,
MOJISIpHBIN 00BEM, PacTBOP, AJICKTPOJUTHI, HEAICKTPOIUTHI, AIEKTPOITUTHUECCKAS
JUCCOIIMAITHS, PEAKIIMK HOHHOTO OOMEHa, KaTalnu3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKIMHU, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEeaKkiuu, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJIECHHUE,
altoTponusi, aM(OTEPHOCTh, XUMHUYECKas CBI3b (KOBAJIGHTHAs, WOHHA,
METAJIMYECKas), KPUCTAJUIMYECKas pelETKa, KOPpPO3Hs METAUIOB, CILUIABBI,
CKOPOCTb XHMHYECKOM pEaKLUUH, NpeAcsibHO nomyctuMmas koHueHtpauus [IJIK
BEIIIECTBA;
. WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XHMHYECKHUX TIOHATHH U
MPUMEHSITh ATU TTOHSATHUS MPU OMKMCAHUH BEUIECTB U UX MPEBPAILICHUI;
. UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIs COCTaBJIeHUS (DOPMYJT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;
. OTIPENICNIATh BAJICHTHOCTh U CTEMEHb OKUCJICHUS XMMHUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OMPEICIEHHOMY
KJIACCy COEAMHEHWH 1o (opmyiaM, BHUJI XHMHYECKOW CBs3M (KOBaJiEeHTHA,
WOHHAs, METAJUIMYECKAs)) B HEOPraHMYECKUX COEAUHEHUSIX, 3aps]l HOHA IO



XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEIMHEHUH, TUIT KPUCTAJNIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

. packpsiBath cMbIca llepuognueckoro 3akoHa JI. WM. MennaeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: ONMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaaBHas noArpynma (A-rpymnmna)» u «rmodounas noarpynna (b-rpynmna)y, mansie u
OoNbpIIME  TEPUOJIbl, COOTHOCUTh O0O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
MEPUOTNIECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAll flpa, OOIee YHUCIO BJIEKTPOHOB U
pacrpeielieHue UX MO0 3JEKTPOHHBIM CII0SIM), OOBACHATH 00IIMEe 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJlbIX IMePUO0B
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

. KJIacCU(UIIMPOBATh XUMHYECKUE HJIIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (110 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110
TersioBoMy 3(hQeKxTy, MO HU3MEHEHHUIO CTENEeHEW OKHUCICHHS XUMHYECKHX
DIIEMEHTOB);

. XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CleuuPUUecKue XHUMHUYECKHE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEILIECTB, MOJATBEPKAs OMHCAHUE IMPUMEpPaAMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTaBJIATh YPABHEHUS AJIEKTPOIUTHUECKON JUCCOLUALIMY KUCIIOT, IIEeJI0Ye
U COJICH, TOJIHBIE W COKpalIEHHbIE YpPaBHEHUS pEaKlIM HOHHOTO OOMEHa,
YpaBHEHUS peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUUYECKON CBSI3U
MEXK]Ty BEIIECTBaMU Pa3JIMUHbIX KJIACCOB;

. packpbiBaTh  CYIIHOCTh  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX peaKIuii;

. MPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MO>XHOCTH MPOTEKAHUS XUMUYECKHUX MTPEBPAILCHUN B PA3JIUYHBIX YCIOBUSAX;

. BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa Mo (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOU
peakuu;

. coOM0/1aTh MpaBwWiIa MOJIb30BAHUS XUMHUYECKOU TOCYAON M JIa0OpaTOPHBIM
o0opyZ0BaHUEM, a TaK)Ke MpaBUiia OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO ra3a);
. MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAaUeCTBEHHBI COCTaB Pa3IMUHBIX
BEILIECTB: PACIiO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbhar-, THIPOKCUI-UOHBI, KaTHOHBl aMMOHHUS U HOHBI
M3YUYEHHBIX METAJIJIOB, MIPUCYTCTBYIOIIUE B BOJHBIX PAcTBOpaX HEOPTraHUYECKHUX
BEILIECTB;

. MIPUMEHSTh OCHOBHBIE OINEpallMi MBICIUTEIBHON JEATEIIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTH3allMi0, BBISBICHHE MPUIYUHHO-
CJIEACTBEHHBIX CBA3€U — ISl N3yYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM,



€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHWUA — HAOTIOJAEHWEe, W3MEpPEHUE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoauuecTBo yacoB

DuiekTpOoHHBIE (LM (PPOBLIE)
o0pa3oBaTeJibHBIE Pecypchl

Ne n/m HaumeHoBaHMe pa3esioB U TeM NPOTrPAMMbI
KonTpoabHbie IIpakTH4eckue
Bcero
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U bubmuorexa [JOK
1.1 . 5 2 ]
MIPAKTUYECKOU IEITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
1.2 BemectBa u XuMuyecKue peakimu 15 1 https://m.edsoo.ru/7f41837¢
Wtoro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopoa. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f41837¢
bubnuoreka [IOK
2.2 Bonopona.Ilonsitue o kucinorax u comusix 8 1 https://m.edsoo.ru/7f41837¢
bubmuoreka [{OK
2.3 Bopa. PactBopsl. [TonsiTe 06 ocHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
N bu6mmoteka IIOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSIUHEHUMN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pa3nea 3. Ilepuonuyecknii 3akoH u Ilepuogudeckas cucrema xumudeckux daemMenToB . M. Mennesneesa. CTpoenne aToMoB.
Xumunyeckas cBsizb. OKHCJINTENTbHO-BOCCTAHOBUTEIbHbIEC PEaKIMU

[Tepnoanueckuii 3axoH u [lepnoanueckas

3.1 CHCTeMa XUMHYECKUX saeMeHToB J. 1 7 bubmoreka LOK
' T https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
392 Xumudeckas cBa3b. OKHUCITUTEIBHO- 8 1 but6mmorekxa [IOK
' BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hrroro no pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 5
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9 KUIIACC

KoanuecTBo yacoB

DyeKTpoHHBIE (LM (PpPOBLIE)

Ne n/m HanMeHoBaHue pa3iesioB U TeM MPOrpaMMbl Beero KoHTpoJibHbIE IMpakTuyeckue 06PA30BATEILHBIE PECYPChI
padoThI padoThI

Pa3znes 1. BeniecTBO 1 XUMHYeCKHE PeaKIUn

11 [ToBTOpeHue U yriaydieHne 3HaHUH OCHOBHBIX 5 1 bubnmoreka [JOK
paszuenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [HOK
peakuuit https://m.edsoo.ru/7f41a636

13 DNEeKTPOIUTHYECKas JUccoruanus. XUMHYECKUe 5 1 1
peaKkIuu B pacTBOpax

Wtoro no pazneny 17

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

21 OO01mas XxapakTepuCTHKa XUMUYECKUX FIIEMEHTOB 4 1 bubnuorexa [JOK
VIIA-rpynnsl. ['anorenst https://m.edso0.ru/7f41a636

29 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 2JIEMEHTOB 6 bubnnoreka [JOK
VIA-rpynmnel. Cepa u e€ coenuHeHus https://m.edsoo.ru/7f41a636

23 OO61mas XxapakTepUCTHKAa XUMUYECKUX FIIEMEHTOB 7 1 bubnnoreka [JOK
VA-rpynmnsl. A30T, Gocop 1 UX COETUHEHUS https://m.edsoo.ru/7f41a636

e v B B ,  Biswona ok
COCTHHCHHS https://m.edso00.ru/7f41a636

Hroro no paszneny 25

Pa3nen 3. MeTausibl U MX COeIMHEHUS

3.1 OO01mure cBOMCTBA METANIOB 4 Egggﬁﬁ:{ﬁ)gﬁ}% 113636

3.2 Bakueiiire MeTamisl U UX COSIUHEHUS 16 1 2

Hroro no paszneny 20

Pasnen 4. Xumus u okpyxamonas cpeaa

4.1 BemectBa 1 MmaTepuansl B )KM3HU YEJIOBEKa 3 BH6J_MOTeKa HOK

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

Hroro o pasnmeny 3

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

8 KUIIACC
Ne KoJnuecrso yacos DJIeKTPOHHbIE H(PPOBHIE
Tema ypoka
n/n Bcero KP IIP,JIP  o0pa3oBaTejbHbIE PecypChl
1 IIpenmer xumuun. Ponp xuMuu B xKu3HU YyenoBeka. Tena u 1 bu6nmmoreka [IOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUU 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d227e
Bbu6nuoreka [IOK
3 ATOMEI H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
4 IIpocThie u cnoXHBIE BELIECTBA 1 Bubmoreka HOK
https://m.edsoo.ru/ff0d2a6c
IIpakTuyeckas padora Ne 1 «[IpaBuiia pabo
5 J'Ia%opaTOpI/II/I u HI;)I/IéMBI o6pamefll)ﬂiiﬂna%opaTTI:)Ip]i{mM 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
6 YucTele BemecTBa u cMec. CriocoObl pa3ieiieHus: cMecei 1 bubmorexa LIOK
) https://m.edsoo.ru/ff0d26ca
7 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
8 XHUMHYECKUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 bubmorexa [JOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas bubmuotexa [JOK
9 1 .
dbopmyra. BareHTHOCTh aTOMOB XMMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2eae
10 OtHocuTenbpHas aToMHast Mmacca. OTHOCUTENTbHAS 1 bubnmnoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
IIpakTnyeckas padora Ne 2 «Pa3znenenue cmeceil (Ha bubnmnorexka [HOK
11 N 1 .
IpUMepe OYNCTKHU MTOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
12 MaccoBas 107151 XUMUUECKOTO JIEMEHTa B COSTMHEHUH 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d350c
bu6nuoreka [IOK
13 KonugectBo BemectBa. Monbs. MomnsipHas Macca 1 https://m.edso.ru/ff0d5230
14 du3nyeckrue 1 XUMHYCCKHE SBICHUS. XUMHUCCKast 1 bubmuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCa0BHS MIPOTEKAHUS XUMHUYECKUX PEeaKIui 1 Bubmrorexa IOK
p y p peakl https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCChl BEIIECTB. XUMUUYECKHE 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
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Ne Tema ypoka KoimuecTBo yacos DJieKTPOHHBIE N (PPOBLIE
n/n yp Bcero KP IIP,JIP o0pa3oBaTejbHbIE PeCyPChI
ypaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brruncienus koqMuecTBa, MacChl BEIIECTBA 10 1 bubmuorexa [JOK
YPAaBHEHUSM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XUuMHUYeCKUX peakiuii (COeTUHECHHSI, 1 bubnmnoreka HOK
pasoKeHMs, 3aMeleHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-3HIIMKIIONEINUCT. 1 bubnmoreka [JOK
O06o0011IeHe U cUCcTeMaTU3alus 3HAaHUN https://m.edsoo.ru/ff0d40c4
20 KonTpouabsnas pa6ora Nel o reme «Bemectsa u 1 1 bubnmoreka [JOK
XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — 1 bubnuoreka [JOK
AJIEMEHT | MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 ®dusnyeckue 1 XUMHYECKHE CBOMCTBA KUCTIOpoa (peaKiuu 1 bu6mmoteka [IOK
OKHuCIIeHUs, Toperue). [lonsaTue 00 okcumax https://m.edsoo.ru/ff0d4614
23 Crioco0sblI MOTy9eHUs KHCIIOpO/1a B JTA00paTOPUHU U 1 bubnnoreka HOK
MPOMBINIUIEHHOCTH. [IprMeHeHre kucaopoa https://m.edsoo.ru/ff0d497a
T . .
28 repionsmmactxon ypasen. S0 swsorepuecan 1 Bumiorera LIOK
p yp ’ FoTep https://m.edsoo.ru/ff0d4790
peaKIusax
TomnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHNEe BO3/1yXa, bubmuotexa [JOK
25 1 .
CIOCOOBI €T0 MPEI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckas padora Ne 3 o reme «llonyuenue u bubmuoreka [JOK
26 . 1 1 .
coOMpaHue KUCIOPOAa, U3yYeHHE ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 Bonopon — snemeHT u npocToe BemecTBo. Haxoxienue B 1 bubnmnoreka [JOK
Ipupoe https://m.edsoo.ru/ff0d4ddo
o8 Pur3nyecKue 1 XMMAYECKUE CBOMCTBA BOJIOPOIA. 1 bubnuotexa [JOK
IIpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
but6mmoreka [IOK
29 Howsrue o kucoTax u consx 1 https://m.edsoo.ru/ff0d50d2
bu6nuoreka [IOK
30 Crioco0sI MOTydeHUsT BOAOPO/Ia B TAO0OPaTOPHH 1 https://m.edsoo.ru/ff0d4ddo
IIpakTyeckas padora Ne 4 o reme «llonyuenue u bubmmoreka [IOK
31 . 1 1 .
cobupaHue BOOpOa, U3yUYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. . Bbubnuoteka LIOK
32 MoutsipHbIii 00bEM Ta30B. 3aK0H ABOTaIPO 1 https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d3b88
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Ne Tema ypoka KoimuecTBo yacos DJieKTPOHHBIE N (PPOBLIE
n/n yp Bcero KP IIP,JIP o0pa3oBaTejbHbIE PeCyPChI
Brrunciienus 00bEMa, KOJIMUECTBa BEIlECTBA r'a3a 10 ero Bbu6nuoreka [IOK
33 . 1 .
W3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenust 005EMOB ra3oB 10 YpPaBHEHUIO PEAKIIUU HA 1 bubanoreka HOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIICHUH Ta30B https://m.edsoo.ru/ff0d5708
35 ®dU3NYECKUe U XUMUYECKUE CBOMCTBA BOJIbI 1 bubmoreka LIOK
A https://m.edsoo.ru/ff0d587a
. Bbu6nuoreka [IOK
36 CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX 1 https://m.edsoo.ru/f0d59e2
37 Bona kak pactBopurens. HachlllieHHbIE M1 HEHACBIILIEHHBIE 1 bubnmnorexka HOK
pacTBopbl. MaccoBasi 710Jis BEIIECTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
IIpakTuyeckas padora Ne 5 o reme «IIpurorosnenue
38 aI():TBO OB C OII g eNEHHOM M:cc:)Bl\(/)Iﬁ OJII)::/II; o 1 1 Bubmorexa IOK
P P pen a https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTpoubnas padora Ne2 o reme «Kucnopoa. Bogopo. 1 bubnuoreka [JOK
Bonga» https://m.edsoo.ru/ff0d6342
. bubmuoreka [OK
40 Oxkcuipl: cocTaB, KiacCu(UKAINs, HOMCHKJIATypa 1 https://m.edsoo.ru/f0d664e
[Tonydyenue u XxuMHuyecKue CBOMCTBA KUCIOTHBIX, bubmuoreka [IOK
41 1 :
OCHOBHBIX U aM()OTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: cOCTaB, Ki1accuduKalys, HOMEHKIaTypa 1 bubmiorexa LIOK
) ’ s, yp https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHUYECKHE CBOMCTBA OCHOBAHUH 1 bubmorexa LIOK
yd https://m.edsoo.ru/ff0d67ca
. bu6mmoteka [IOK
44 Kucnotsr: cocras, kinaccudukaius, HOMEHKIaTypa 1 https://m.edsoo.ru/ffodfee?
45 [Tonyyenne 1 XUMHUYECKHE CBOMCTBA KUCIOT 1 bubmiorexa LIOK
yi https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHHUS], 1 bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00ad9474
IIpakTuyeckast pa6ora Ne 6. Pemenue
47 3ch):ne HMeHTaJIBI:Imx 3aga4 mo Teme «OCHOBHBIE KJIACChI 1 1 Bubmrorexa LOK
p ! . https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
48 I'enernueckas cBsI3p MEXKY KJIaCCaMU HEOPraHUYECKUX 1 bu6muoreka [JOK

COECTMHEHNN

https://m.edso0.ru/00ad9a50



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

Ne Tema ypoka KoimuecTBo yacos DJieKTPOHHBIE N (PPOBLIE
n/n yp Bcero KP IIP,JIP o0pa3oBaTejbHbIE PeCyPChI
N bu6nuoreka [JOK
49 O0001Ienne U cucTEMAaTH3AlNs 3HAHAHN 1 https://m.edso0.ru/00ad9ch?
KonTpoasnas padora Ne3 o teme "OCHOBHBIE KI1aCChI bubnmoreka [JOK
50 o 1 .
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9ela
[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUIECKUX bubmmoreka [IOK
51 1 ;
37eMeHTOB. [IoHsATHE O rpyINMmax CXOIHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 [Tepnoanueckuii 3axoH u I[lepuoanueckas cucrema 1 bubnmoreka [JOK
xumMu4ueckux dyaemenToB . . MenaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuoasl, TPyIITBL, TOATPYIIITEI 1 Bubmmoreka HOK
i ’ https://m.edsoo.ru/00ada52¢
bubnnoreka IIOK
54 Crpoenue atomoB. CoctaB aTOMHBIX saep. M30Tomnbl 1 https://m.eds0o.ru/00ada342
55 CTtpoeHHe IEKTPOHHBIX 000JI0YECK aTOMOB 3JICMEHTOB 1 bubnmnoreka [HOK
ITepuoanueckoii cucremsl [. 1. MenneneeBa https://m.edsoo.ru/00ada6bc
X
o | B s e 1 B 10K
pHO T https://m.edsoo.ru/00ada824
Menneneena
3nauenue lleprognueckoro 3aKkoHa 1Jis pa3BUTHS HAYKU U
57 MpaKkTUKH. J| pI/I i/IeH eeeB — éﬁmﬁpne aror u o 1 Bubmorexa IOK
P v A yd > el https://m.edsoo.ru/00ada96e
TpaKTaHUH
58 DIEKTPOOTPHUIIATENHLHOCTh ATOMOB XUMHYECKUX DIIEMEHTOB 1 Bubmaorexa LIOK
POOTpHIL https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 VonHas XuMuecKkas CBAsh 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHas monsgapHast XUMHUUECKas CBSI3b 1 Bubmzorexa LIOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemonapHast XUMHUUECKas CBSI3b 1 Brbmrorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 Crenenb okncieHns 1 https://m.edsoo.ru/00adae28
63 OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE PEAKIINT 1 brbmorexa LJOK
peaxi https://m.edsoo.ru/00adb076
64 OKHCIIUTEIH U BOCCTAHOBUTEIIN 1 Brbmrorexa [IOK

https://m.edsoo0.ru/00adb076
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Ne Tema ypoka KoimuecTBo yacos DJieKTPOHHBIE N (PPOBLIE
n/n yp Bcero KP IIP,JIP o0pa3oBaTejbHbIE PeCyPChI
65 KonTpouabsnas padora Ne4 o reme «CtpoeHue aToma. 1 1 bubmmoreka [IOK
XUMHUYECKasi CBS3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O00011ICHIE M CHCTeMaTH3allus 3HAHUH 1 buGnnorexa LIOK
' https://m.edsoo.ru/00adb33c
. N Bbu6nuoreka [IOK
67 PesepBHblii ypok. O000IIEHNE U CUCTEMAaTH3AIMs 3HAHU I 1 https://m.eds00.ru/00ad9ch?
. . bu6nmoreka [IOK
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHIA 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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9 KUIIACC

Ne KosmmyecTBo yacos DIeKTPOHHbIE HH(POBbIE
Tema ypoka
n/n Bcero KP IIP,JIP oOpa3oBaTe/ibHbIe PECyPChI
1 Ilepuoanueckuii 3akoH. [lepuoauueckas cucreMma XUMHYECKUX 1 bubnnoreka HOK
snemenToB /I. 1. Menpaeneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubmmoreka [IOK
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHHYECKUX BEIIECTB 1 buGnnorexa LIOK
P P m https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYECKOM CBA3U U TUIIBI KPUCTAJUIMYECKUX PEIETOK 1 bubmorexa LIOK
A p p https://m.edsoo.ru/00adbac6
5 Kontpoabnas padora Nel no teme «IloBTopenue u 1 1
yriayOsieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca
Knaccudukanus XuMHYECKUX peaklui o pa3InuHbIM bubnuorexa [HOK
6 1 .
IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsaTHe o ckopoctn xumudeckou peakuuu. Ilonstue o 1 bubnuoreka [JOK
TOMOT'€HHBIX M T€TEPOrE€HHbBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 xuMu4YeckoM paBHOBecUU. DaKTOPHI, BIUSIOUINE HA
8 CKOPOCTh XUMHUYECKOU PEAKIINH U MOJ0KEHUE XUMHUYECKOTO 1 bubmnorexa LIOK
https://m.edsoo.ru/00adc28c
paBHOBeECHUS
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH 1 bubmorexa LIOK
peakl https://m.edsoo.ru/00adcade
Teopus anexTpoauTHueckoi aucconuranuu. CuabHble U bubnuoreka [JOK
10 1 :
cJ1a0ble 3JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
. bu6nuoreka [IOK
1 HonHbIe ypaBHeHUs peakitii 1 https://m.edsoo.ru/00add448
12 XuUMHUYeCKHe CBOMCTBA KUCIOT M OCHOBAaHUM B CBETE 1 bubmmorexa [JOK
MPEJICTABICHU 00 AIEKTPOIIUTUIECKON TUCCOITUAIITT https://m.edsoo.ru/00add5d8
XUMUYECKUE CBOWMCTBA COJIEH B CBETE MPEACTABIECHUN 00 bubnuotexa [JOK
13 9 1 :
3IIEKTPOJIUTUYECKON AUCCOIUALINH https://m.edsoo.ru/00add8b2
. but6mmoreka [IOK
14 Howsrue o runpommse corner 1 https://m.edsoo.ru/00add9d4
N bu6nuoreka [IOK
15 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI 1 https://m.edsoo.ru/00addd12
IIpakTuyeckasi pa6ora Ne 1. «Pemenne sKcriepuMeHTATBHBIX bubnmnoreka [JOK
16 1 1 .
3a71a4» https://m.edsoo.ru/00addbfa
17 KonTpoubHasi pabora Ne2 1o reMe «DJIEKTpOIUTHYECKAs 1 1 bubmmoteka [JOK
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Ne KosimyecTBo yacos DIeKTPOHHbIE HH(POBbIE
Tema ypoxka

n/n Bcero KP IIP,JIP | oOpa3oBaTe/ibHbIE pecypchbl
aucconyanus. XMMHYECKUE PEaKIuU B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO0mast XxapakTepUCTHKA raJIOreHOB. XMMHUYECKHE CBOMCTBA Ha 1 bubnmoreka [JOK
MIpUMepe XJIopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CossiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, 1 Bbu6nuoreka [IOK
MOJy4YEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104

20 IIpakTnyeckas padora Ne 2 o reme «llonyuenue constHoi 1 1 bubnunoreka [JOK
KHUCJIOTBI, U3y4YCHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
Brruncienns no ypaBHEHUSIM XUMAYECKUX PEaKIMi, €CIIu bubmuorexa [JOK

21 1
OJINH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488

bubmuorexa [JOK

22 OO0mas xapakrepucTika 31eMeHToB VIA-rpymnmsr 1 https://m.edsoo.ru/00ade64a

23 AnnorponHsie MoauduKauu cepbl. HaxoxxaeHnue cepsl u eé 1 bubnuorexa [HOK
COEIMHEHUH B NpUpoAe. XUMHUYECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBonopo, cTpoeHue, GU3NIECKUEe 1 XUMHYECKHE CBOMCTBA 1 bubmmorexa LIOK

’ ’ https://m.edso0.ru/00ade802

o5 Oxkcunsl cepol. CepHas KUCIOTa, (U3HUECKUE U XUMUYECKUE 1 bubnuotexa [HOK
CBOICTBa, TPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKINH, JIKAIUE B OCHOBE MPOMBIIIIEHHOTO

26 croco6a o . eHI/EI cepHOM II?I/ICJ'IOTBI XHMI/IE)IGCKOC 1 bubmmorexa LIOK

T pHo X https://m.edsoo.ru/00adec8a
3arpsi3sHEHUE OKPYXKAIOIIEH CPeIbl COSTMHEHUSIMU CEPBI

27 Brrunciienue MaccoBoil A0 BBIXOJa MTPOAYKTA pEaKIIMU 1 bubmnorexa LIOK

/ld IPOAyKTa p https://m.edsoo.ru/00adec8a
OO01as XxapakKTepUCTHKA 3JIeMEeHTOB VA-Tpymibl. A30T,

28 acHHl ocCT IleeHllee B IIPUPOJIC (1)1/131/1%01(1/15 zl XUMHAYECKHE 1 bubmorexa LIOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMmuak, ero (pu3nYecKue 1 XUMUIECKHUEe CBONCTBA, bubmuorexa [JOK

29 1 .

[IOJIy4YE€HHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
IIpakTnyeckas padora Ne 3 o reme «llonyuenue ammuaka, bubmuoreka [JOK

30 . 1 1 .

W3y4E€HHUE €r0 CBOMCTB» https://m.edsoo.ru/00adf180

31 A3oTHas KUCIOTa, € Pu3nuecKkue U XMMHUYECKHUEe CBOMCTBA 1 bubmmorexa IOK

’ https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIE aMMOHUS B KAUECTBE
32 MUHEPATBHBIX YA0OpEeHUH. XUMUYECKOE 3arpsi3HEHHE 1 bubmorexa IIOK
. : https://m.eds00.ru/00adf518
OKPY’KaIOIIEeH cpeibl COEAMHEHUSIMU a30Ta
33 ®dochop. Oxcun dhocdopa (V) u pochopras kucnora, 1 bubnmoreka [JOK
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Ne KosimyecTBo yacos DeKTpoHHbIE H(POBHIE
Tema ypoxka
n/n Bcero KP IIP,JIP | oOpa3oBaTe/ibHbIE pecypchbl
¢du3nuecKre 1 XMMUYECKHE CBOMCTBA, ITOJyYEHUE https://m.eds00.ru/00adf68a
Ucnonb3oBanue hochaToB B KaUeCTBE MUHEPATHHBIX bubnmnoreka HOK
34 . . 1 .
ynoOpeHuit. 3arpsi3HeHHe MPUPOTHON cpenbl hochaTaMu https://m.edsoo.ru/00adfc20
Yrnepon, pacnpocTpaHEeHUE B IPUPOJE, (pusnueckue u bubnmoreka [JOK
35 . 1 :
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuabl yriaepojaa, ux pu3nyeckre 1 XuMUYECKUe CBOMCTBA.
36 BKOH();[FHZZCKE(&HH 06J‘IS)MI>I CBsI3aHHBIE C OKCHUIOM yIJIepoaa 1 Bubmnorexa HOK
(V) p ’ yriaep https://m.edsoo.ru/00adfebe
.. bubnnoreka IIOK
37 YroJIbHas KHCAO0Ta H € conn . https://m.edsoo.ru/00ae006¢c
38 IIpakTuyeckas padora Ne 4 o reme "[lonyuenue 1 1 bubnuorexa [JOK
yIIeKUCIoro ra3a. KadectBenHast peakius Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX BEILIECTBAX KakK O 1 bubnuoreka [JOK
COEIMHEHUSIX YIIIepoa https://m.edsoo.ru/00ae054e
. bubmuorexa [JOK
40 Kpemnuii u ero coeammenns 1 https://m.edsoo.ru/00ae080a
IIpakTuyeckast pa6ora Ne 5. PereHue 3KCriepuMeHTaIbHbBIX bubnmnoreka [JOK
41 . 1 1 .
3a71a4 o TeMe «BakHelmue HeMeTaluIbl U UX COSTUHECHUS)Y https://m.edsoo.ru/00ae0bf2
KonTpoubsnas padora Ne3 no reme «BakHele HeMeTaJlIb bubnuoreka [JOK
42 1 1 }
7 UX COCTUHEHUS) https://m.edsoo.ru/00ae0el8
OO0mmas xapakTepruCcTHKa XUMUYECKIX JIIEMEHTOB — METAaJUIOB.
bubmmoreka [IOK
43 Meramnndeckast CBA3b U METAJUNIMYECKAs] KPUCTAIINYECKAS 1 .
N 9 https://m.edsoo.ru/00ae103e
pemérka. PU3NUECKNE CBOMCTBA METAIIIOB
XHUMHYECKUE CBOMCTBA METAIIOB. DIIEKTPOXUMUUYECKUN P bubmuorexa [JOK
44 o 1 .
HaNpsHKEHUH METAILIIOB https://m.edso0.ru/00ae1156
OO6mue ciocoOs! omy4deHus MetauioB. CrutaBel. Beraucnenus
45 M0 YPaBHEHUSIM XUMHYECKUX PEAKIIU, €ClIi OJIMH U3 1 bubmiorexa LJOK
’ https://m.edsoo.ru/00ae1156
peareHTOB COJIEPIKUT MPUMECH
but6mmoreka [IOK
46 Howsrie o KopposuH meTanIos 1 https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK
47 Ilenounpie MeTa bl 1 https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCHUIBI HATPUS U KAJIUS 1 bubnmorexa LIOK
A AP A p https://m.edso0.ru/00ae14b2
49 IllenouHO3eMeIbHBIC METAIIIBI — KATbIMI U MarHuH 1 butmmoreka [IOK
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Ne KosauuyecTBO 4acoB DJIeKTPOHHbIE U (PPOBHIE
Tema ypoxka
n/n Bcero KP IIP,JIP | oOpa3oBaTe/ibHbIE pecypchbl
https://m.edsoo.ru/00ael5e8
50 Baxxneiiume coeqMHEHNS KaIbIH 1 Bubmmoreka HOK
A 1 https://m.edsoo.ru/00ael5e8
51 O0001Ienne U cucTeEMaTH3alNs 3HAHAN 1
. .. Bbu6nuoreka [IOK
52 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1 https://m.edso0.ru/00ae1886
IIpakTuyeckasi pa6ora Ne 6 o reme "KEcTKOCTh BOJIBI U bubnmoreka [JOK
53 ) ; 1 1 .
METO/IbI €€ YyCTPaHEHUs https://m.edsoo.ru/00aelae8
. bubnnoreka IIOK
54 Amommtnii 1 https://m.edsoo.ru/00aelc64
. bubmuorexa [JOK
55 AmMoTepHBIe CBOMCTBA OKCHJIA U THIPOKCHIA 1 https://m.eds00.ru/00aelc64
bubnnoreka IIOK
56 Keneso 1 https://m.edsoo.ru/00ae1d86
bubmuorexa [JOK
S7 Oxcupl, ruapokcust u cou xenesa (1) u sxenesa (1) 1 https://m.eds0o.ru/00ae35e6
58 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
IIpakTyeckas padora Ne 7. Pemenue skciepuMeHTaIbHBIX bubmuoreka [JOK
59 N 1 1 ]
3a7a4 1o TeMe «BakHeilmue MeTaIbl ¥ UX COETUHEHUS https://m.edsoo.ru/00ae3de8
BrrunciieHus no ypaBHEHUSIM XUMHYECKUX PEAKIM, eCIn
60 OJTUH W3 peareHT(})]E JIaH B U30BITKE WIIN coagpmnli IPUMECH 1 bubmmorexa LIOK
N ’ https://m.edso0.ru/00ae1750
Boruricnenus MaccoBoi 101 BBIXOJIa MPOJIYKTa peaKluu
61 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN 1
62 KonTpoubsnas padora Ned4 o reme «Baxxnelme MeTauibl U 1 1
HUX COEIVHEHUD
63 BemecTBa 1 Matepualibl B IOBCEAHEBHOM KU3HU YeIOBEKa 1 bubmiorexa LJOK
https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OK aroliel cpenl 1 Bubmzorexa LIOK
P Py Karott ped https://m.edsoo.ru/00ae4270
65 Posb XxuMHU B pelIEHUH DKOJOTHYECKAX TPOOIEM 1 Brbmrorexa [IOK
p p https://m.edsoo.ru/00ae4270
. N bubmuorexa [JOK
66 PesepBHEIi ypok. O000IICHHE W CUCTEMATH3AIIHS 3HAHHHA 1 https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS 3HAHHIA 1 Bubmorexa HOK

https://m.edsoo.ru/00adb33c
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Ne Tema a KosimyecTBo yacon DJIeKTPOHHbIe U (POBbIE
n/n A YPOK Bcero | KP IIP,JIP | oOpasoBaTelIbHbIE PeCypChI

bu6nuoreka [JOK

68 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allus 3HAHUH 1 httos://m.eds00.ru/00ad9ch?

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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