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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepabHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKaHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHME 110 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOINUECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yUEHHS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaIOUINXCs, ONPEIEIIIET BO3SMOXKXHOCTH IPeAMETA IS peaTn3aliu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOoBaHMI K pe3yinpTaTaM OOyueHUs XUMHUU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIHHON AESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUs 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEH Il CaMOpa3BUTUS U (YOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OpPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAarioM B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XHMMHUHU OOECIEUMBAIOTCS CHEU(UKON Coaep KaHUs
yueOHOro MpeiMeTa, KOTOPbIH SIBJISIETCS NIearorn4ecky aJanTHPOBaHHBIM OTpakeHHEeM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHN XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé m3ydeHuro. CopepxaHHe CKIIAAbIBAETCSI U3 CHUCTEMBI MOHATUH O XMMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TMOHATHHA O XUMHUYECKOW peakiuu. O0e 3TH CHCTEMBbI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnyeckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIMPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS K APYTOMY, BBITTOTHSS
GyHKIINY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOYKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHEe MporpaMMbl 1O XHUMHU CHOCOOCTBYET (OPMHPOBAHHUIO TIPEJCTABICHUS O
XMMHYECKON COCTABJISIONICH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IbI,
LEHHOCTHOTO OTHOIIEHHUS K HAayYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yduenue xumuun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHHI U3 paHee H3yYCHHBIX yUCOHBIX TIPeaMeTOB: «OKPYKAIOIINH
Mup», «bruonorus. 5—7 knacce» n «Pu3nKa. 7 Ki1acey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUYECKON ACATEIHHOCTH YEIOBEKA U KaK OHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CHUCTEMbl XMMHUYECKUX 3HAHUH — BAXKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB M TCOPETUUYCCKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM IMO3HAHUS TPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEAKIUi, B
GbOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH TMpaBUIl GE30MacCHOTO
oOpalieHus ¢ BeECTBAMH B TIOBCETHEBHOM JKH3HHU.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO pEIIEHUH, CIOCOOHOW amanmTUpoBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITENIbHOW ~ IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OOY4YaroIIMMUCS OIIbITa
Pa3HOOOPA3HOM NEeATENTFHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMTIETESHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBICHSATH U OIICHUBATD SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIONB3Ysl 3HAHUSI U OTIBIT,
MOJIYYCHHBIC TPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU MPOoOJIeM B MOBCEIHEBHON
JKU3HU U TPYJIOBOM AESTENbHOCTH;

— (opMupoBaHue y 00y4arONIMXcsd TYMaHUCTHUECKUX OTHOILICHHUH, TOHUMaHUs IIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIeIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XHMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME HayK. Tena u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
no3HaHus B XuMHuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3feneHus CMEeCeu.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JEMEHTOB.
ITpocThle 1 cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10151 XUMUYECKOT'0 3JIEMEHTA B COCIMHEHUU.

KonngectBo Bemectsa. Moiis. MosnspHast Macca. B3auMocBs3b KOJIMUECTBa, MACChl U YKCIIa
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUUecKkue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ 1a0opaTOpHbIM O00OpYJOBAHHWEM, W3YYE€HUE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICUCTBUE MeJIa C KUCIIOTON) SIBJICHUM, HAOII0eHIE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3iokeHue caxapa, B3auMoJieiicTBue
CepHON KHUCIIOTBI € XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu nHarpeBanuw,
B3aUMOJICUCTBUE Kene3a ¢ pactBopoM cou meau (1), uzydenne cnocoOoB paseneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/EHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IIapoCTepKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJNyd€HHsS KHUCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKHE peakuuu. TomamBo: yroib M MeTaH. 3arpsi3HEHHE BO3/1yXa, YCWICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — snemenT u mpocroe BeriecTBo. Haxoxxaenne Bogopoaa B npupoie, hpuzndeckue
U XUMHUYECKHE CBOIMCTBA, MPUMEHEHHUE, CIIOcOObI moyyeHus. Kuciors! u comm.

Monsipablit 00BEM razoB. PacuéTsl o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsa3HeHHE NMPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHE CBOKMCTBA OKCUAOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMIICHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHUE OOPa3I[0OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJUIAMHU, PEAKITUN
HEUTpAJIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHUE OJHOI0 METAaIa JPYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YeCKasl CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO AJIEMEHTA MO €ro MojJoKeHuto B [lepmoanueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. JI. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenb okucneHusi. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporieccrl okucienus
1 BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI (TOpEHUE, PEaKLIUU PA3JIOKECHUS, COCTUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUU B § KJIacce OCYIIECTBISETCS
Yyepes3 UCIOJIb30BaHKE KaK 00X eCTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHITHH, SBISIONINXCS
CHUCTEMHBIMU ISl OTACJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHNE, MOJIETb, SIBJICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJI, HW30TOIbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, nqpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XUMHUYECKON CBs3M. THIBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX peakuil o pa3NUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3((DEKTY, 0 U3MEHEHHIO CTENIEHEH OKMCIICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHE YPAaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonarue o xumMuueckoMm paBHOBecUr. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUUECKON
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiI€HUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHW3M MCCOLMAIINY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCilOBHsS NPOTEKaHMs peaklUil HOHHOro OOMEeHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIEIOBaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpolecca AUCCOLMALUU
KUCIIOT, IIeJI04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKUuii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKUE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
miesnoyamu).  XuopoBogopod. ConsiHas KHUCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmel. OcoOEHHOCTM CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu OoKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMU CEPBI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XuMHueckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUakK, ero pu3ndyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSTMHEHUSIMU a30Ta (KHCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docthopa, dpusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



bu3MYeCKe W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomb3oBanue ¢ochaTroB B KadyecTBE
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA APQeKT. YrosbHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKHUX BEILIECTBAX KAK O COCIMHEHMSX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKI
YIII€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKHUpax, OeIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencrtasieHuss o6 oxcune kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IOBCEITHEBHOM JKU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M UX COCIMHEHUH (BO3MOYKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHUIA,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocaT-noH U U3YYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMO/IEHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI ¢ ME/IbI0 (BO3MOXKHO MCIOJb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemETOoK anmasza, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, MojaydeHue, cCoOupaHue, pacro3HaBaHue U U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBIIIIIEHHOCTH, PEIlIEHUE SKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeine HeMeTaulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B [lepmonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue mertamioB. Mertamndyeckas CBA3b M METaJUIMUECKas KPUCTAJUIMYECKAsl PEIIETKA.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBa
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amThl UX OT Koppo3uu. CmaBbl (CTanb, YYryH, AIOPATIOMHHHMA, OpoH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAECHHE B Npupoae. PU3NYECKUE U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnyeckue U XMMHYECKUE CBOMCTBA MarHusi W KajiplMs. BaxkHelmue cOeuHEHUs KalbIUs
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux asemeHToB [ U.
MenpeneeBa, CTpoeHHE aToMa, HaXOKJeHUE B npupoje. Ousnueckre U XUMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpoeHHE aTomMa, HaxokJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuabl U conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UM METAIOB (BO3MOXKHO HUCIIOIb30BAHKUE BHIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KajbllMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, aIIOMUHUS, LUHKA, *kene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHHUS M THJIPOKCH/IA LIMHKA, PEIIEHUE SKCIIePUMEHTAIbHBIX 33a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 MaTtepuansl B IOBCEJHEBHOW JKM3HM 4Ye€IOBEKa. be3onmacHOe HCIOJIb30BaHUE
BEIIECTB U XHWMHUYECKHX peakiuii B ObiTy. IlepBas momomp Npu XMMHYECKHUX OXOTax u
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BerniecTs, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MaTEPUAJIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBaHHE,
U3MepeHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEKT, TEXHOIOT S, MaTepHAaIbl.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIWJI, H3OTOMBI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTbH, KpUCTAIITNYECKasl peIETKa, CIUIaBbl, (PU3NUECKHUE BEIUYUHBI, €UHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJIbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIEro 0OOpa30BaHUS
JOCTUI'al0OTCA B XOJ4€ O6y‘-ICHI/ISI XUMHUHU B €JUHCTBC yqe6H0171 U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBCTCTBHUU C TpaaAUuIIMOHHBIMUA pOCCHﬁCKHMH CONMOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUJIaMU M HOPMAaMU MOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JInuaOCTHBIC PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH O6yanOIHHXC$I PYKOBOJACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOI'O OTHOIIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXHU3HHU COBPCMCHHOI'O O6H_I€CTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
HCCIIEIOBATEIHCKOW, TBOPUYECKOHN U JPYTrUX BHIAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOM ACATCIIBHOCTH IIPU BBIIIOJHCHHUHU y‘-IC6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJHCHUNU
XUMHYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOINOMOINM B Mpolecce 3TOM y4eOHOUM IesTeNbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE
MOBCACHHUEC U IMOCTYIIKH CBOUX TOBElpI/IHICfI C MO3UIMU HPABCTBCHHBIX U ITPABOBBIX HOPM C yLIéTOM
OCO3HaHUS MOCIIEJICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBCTCTBYIOIIIME COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTaBJIAIOINHWEC OCHOBY JJIA
IMOHUMAaHH CyIIHOCTH HaquOfI KapTUHBI MHUpPaA, MIPECACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pasBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBEeKa ¢ MPUPOJHON CpeaoH, O POJIM XUMHUHU B MO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IOJIYYCHHEC HOBBIX 3HAaHUHA 10 XHUMHU,
HEOOXOUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpaTypod, JOCTYHHBIMH TEXHHUYECKUMH CpPEIACTBAMU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00y4eHUS B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHUE IECHHOCTH ) XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsI aJKoOrojsi, HApKOTHKOB, KypEHHs), HEOOXOTUMOCTH COOJIOJICHHS IPaBHI
0€30MacHOCTH NMPHU 00PALIEHUH ¢ XUMHUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEeIHOW MpOo(ecCHOHATBPHONW MESITeIbHOCTH W Pa3BUTHA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CYIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/I0pOBOIO M 0E30I1aCHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUSL, IOIydaeMble IPU U3YUYEHUH XUMUH, JJIs pELICHU 3a1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI pyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TECOpUSs, MPUHLMUI, TUNoTe3a, (HaKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHUHE MUpa, U YHHUBEpCalbHbIe ydeOHbIe NelcTBUS (ITO3HABaTelbHEIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NESTEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIEHU TP OCBOCHUM 3HAHWM:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATH OCHOBAHUS U KPUTEPHH AJIs Ki1acCu(DUKAIIMH XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATUS (MPEAMETHBIE U MeTanpeaMeTHbBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
Xxumuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakUuh — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HCIOJbh30BaTh MMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHMWSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOTO CO/IEpKaHus, CIIPAaBOYHBIE TOCOOUS, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
NPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAILIHUIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YU€OHBIX M MO3HABATEIHHBIX 337124
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALMM U WDIIOCTPHPOBATH pEIIaeMble 33/a4d HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeTbHOCTH HH(OPMAIIMIO O BIMSHUY MPOMBINUICHHOCTH, CEIBCKOT0 X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHON 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JECHCTBHIA, ONpEeNICHHEe KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTENBHOCTH, BBIOMPATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OIICHUBATh COOTBETCTBHUE IMOYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO O0S3aTENBHOTO COJAEpKaHUS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



OOyJarOIMMUCST HAay4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEPIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYalUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATUN: aTOM, MOJIEKYJA, XUMHUYECKHUU
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHUA, KHCIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIMH, TEIUIOBOM 3P (HEKT peakluy, siApo aToma,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKUX IOHSATUH M MPUMEHSTH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHApHBIX COCIWHEHHSAX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona [l M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MNMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONMMCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy Ileproguueckoir cucTemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIY M COCTAaBYy Y4YacTBYIOUIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
sddexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOICTBAa BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 1o (hopMysie COeTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUI0, KIACCH(UKAIINIO, BBISIBICHUE MPUYUHHO--
CJIEJCTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlIEJIOUeH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3(PdEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, INMEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIND,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUM U TPUMEHATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PacTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IIEPUOINIECKOI TaOIHIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB (COCTaB M 3apsj sjpa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJIEMEHTOB W WX COCIMHEHHUH B
npejeniax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBy Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe M cHeuuduyeckre XUMHUYECKHE CBOMCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS peaKMil HOHHOTO OOMEHa, YpaBHEHUS PEaKIHii,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOXHOCTHU
IIPOTEKAaHUsl XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMHUUECKUX OIBITOB 10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOaUA-, KapOoHat-, (ocdart-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS M HWOHBI H3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOJII0IeHHE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne

HaumeHoBaHue pa3jieioB u

KoaunuecTBO 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

dueKkTpoHHbIE (LM POBbLIE)

n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuUMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMuaeckue 15 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHelimme npeacTaBuTe I HEOPTAaHHYECKUX BellleCTB
21 Bozayx. Kucnopon. [lonsitue 5 bu6nuoreka [IOK
00 okcuaax https://m.edsoo0.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bu6nuoreka [IOK
U COJISIX https://m.edsoo0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [IOK
HEOPraHWYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMenToB /{. U. MenjaeneeBa. CTpoenne aToMoOB.

XumMuuyeckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKknuu



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bu6nmmoreka [IOK
' XUMHUECKHX 31eMeHTOB 1. 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
(o | e 8
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIC PEAKITUN
HTtoro no pasnen 15 bubmmorexa LTOK
pasaety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Kourtpoasnsie | Ipakruueckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3znea 1. BeniecTBO M XUMHUYECKHE PeaKIUU
[ToBTOpEeHue U yriayonenue 3HaHUN Bubmiorexa LIOK
1.1 P Yy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca 5
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreia LIOK
1.2 . P 4 https://m.edsoo.ru/7f41a63
peakuui
6
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS bubmmoreia LIOK
1.3 P AHCCOTHATIA 8 1 1 https://m.edsoo.ru/7f41a63
XHUMHUYECKUE PEAKIIUU B PACTBOPAX 5
Hroro no paszneny 17
Pazjen 2. HemeTa/uibl M UX COeIMHEHUS
OO6mrast xapakTepruCTUKa XUMUYECKHIX bubmmorexa LIOK
2.1 B pasrep 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpymnmsl. ["anorenst 5
OO6m1ast XapakTepruCTUKa XUMUYECKHIX bubnuorexa [JOK
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHHUS 6
OO1m1ast xapaKTepUCTHKA XUMUYECKHX bubmuoreka [IOK
2.3 anemeHTOB VA-rpymisl. A30T, hochop u ux 7 1 https://m.edsoo.ru/7f41a63
COEIMHEHNS 6



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

OO01as xapakTepuCcCTHKa XUMUYECKUX

bu6mmoreka [IOK

2.4 anemeHToB |VA-rpymmnel. Yriepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHUH ¥ X COCAMHCHHUS 6
Wroro mo pazneny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
bu6mmoreka [IOK
3.1 OO0mue cBoiicTBa METAJIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Bakueiiime MeTaIbl U X COCAMHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
bu6mmoreka [IOK
4.1 BeiectBa 1 MaTepHabl B )KH3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no paszneny 3
bu6mmorekxa [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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
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IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
N KoyunuyecTBo yacos Jara DJIeKTPOHHBbIE HH(PPOBbIE
H/-II Tema YpoOKa B K()HTpo,]'[[,]-[],[e HpaKTuquKne H3Yy4YeHH oﬁpasoBaTenbﬂme
cero padoThI padoThI i pecypchbl
1 [Ipenmer xumuu. Pons xumun B 1 bubmnoreka IIOK
JKU3HU 4eioBeKa. Tea u BemecTra https://m.edsoo.ru/ff0d210c
5 ITousTue o MeTOAaX MO3HAHUS B 1 bubmnoreka IIOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnuorexa [IOK
oOpaiteHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecH. CIocoObl 1 bu6nuorexa [IOK
paseneHus cMeceit https://m.edsoo.ru/ff0d26ca
IT 0?2
- 1E)aKTI/IquKaﬂ pa60vTa( N . BuGmiorexa [IOK
(«rasfciIeHne CMeceHv Ha npHMepe https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
5 A 1 bubmuorexa [{OK
1
TOMBI M MOJIEKY-IH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cito ¢ BEIIeCTBa 1 bubmmorexa LIOK
THIC U CIIOXKHBIE B TB
p m https://m.edsoo.ru/ff0d2a6c
9 A 1 bubmuorexa [{OK
OMHO-MOJIE 0€ YUCHHE
TOMHOMOTCKYIAPHOC yHeHH https://m.edsoo.ru/ff0d2d50



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

3aKOH MMOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

but6mmoreka [IOK

10
BajleHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OTtHocuTenbHAas aTOMHAs Macca. but6mmoreka [IOK
OTHOCHTEIbHAS MOJICKY/ISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYIECKOTO bubmnoreka IIOK
9JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. MoJb. bubmnoreka IIOK
Monsipaas macca https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubnuorexa [IOK
XuMHYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBUs NPOTEKaHUS bu6muoreka [JOK
XUMHYECKHUX PEeaKIIHii https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XUMHUECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
B
17| sereersa o ypasnerm bitGnotexa LIOK
H YpaBHex https://m.eds00.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
. K;Iaaccnii)?:{j:ﬂﬂ );I/IMI/I‘—IG::I/I;( . Butmorexa LIOK
KITHi WHEHHSI, pa3I0KEeHHS,
peartt A P https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JI — yu€HBbIii-
19 9H I/IKJI:I'I:;OII{/I(:;OIE)6qu ZI:;:H bubmmorexa LIOK
1 AHET- Hf https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHHHA
20 KonTtponsHast padora Nel o reme bu6muotexa [JOK

((BCH_ICCTBa U XUMHUYCCKUC PCAKITUN )

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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
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Bo3ayx — cMmech razos. CoctaB

but6mmoreka [IOK

21 .K —
BOSHYX8. RHACTOPOI = SNEMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
® N
B
POAd (peditt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
C 0
R [ ——— Bammorera IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue KucIopoia
TennoBoit 3¢ hexkT XuMUIecKoi
24 peaKIuu, MOHSITHE O bubnuorexa [IOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEAKIIUIX
T )
55| Sarpmre sovaren enoesom arc Buimmorexa I1OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHUS
IT 6ota Ne 3
26 | lonyemencoompame Bumonaxs LIOK
i P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, M3y4EHUE €T0 CBOHCTRBY
97 Bonopoa — sneMeHT u npocroe bu6muoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XMMHUYECKHE CBOMCTBA bubnunorexa LIOK
Bojopona. [IpumeHenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIOTaX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0nI TToTy4eHust BOAOPO/Ia B but6mmoreka [IOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
31 [TpakTuueckas padota Ne 4 o Teme bubnuorexa [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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«[lonyuenue u cobupanue BOAOPO/Ia,
U3YYEHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubnunoreka LIOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
B 6néma,
33| nemcorna rasa o ero msnccrmony bitnorera LIOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
B 0be
o | et o
P ..p B 3 https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUM ra30B
35 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubnuorexa [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 06 bubmorexa [JOK
WHINKATOpaxX https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.
37 Hacreiiennrsie 1 HeHACHIIIICHHBIE bu6nuorexa [IOK
pacTBOpbl. MaccoBas 0715 BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
«IpurorosiieHrE PaCTBOPOB C bubmuoreka [IOK
38 . . .
onpeaenéHHON MacCcOBOM Jomeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTtponbHas padora Ne2 o reme bubmuoreka [IOK
«Kucnopoa. Bogopon. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
A1 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnuotexa [JOK

KHUCJIIOTHBIX, OCHOBHBIX U

https://m.edsoo.ru/ff0d664e
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aM(pOTEpHBIX OKCHIOB

OcHoBaHusI: cOCTaB, Kiaccuduxams, bubnunoreka LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kitaccudukanms, but6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyyeHue u XUMHYECKUE CBOICTBA bu6nuoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
C : )
o | i o,
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckast padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnuotexa [JOK
«OCHOBHBIC KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUID)
r
I
B P https://m.edsoo.ru/00ad9a50
COCTUHCHUI
49 O00011eHNEe U CUCTEMATU3ALMS but6mmoreka [IOK
3HAHHH https://m.edsoo.ru/00ad9cb?2
K 0orta Ne3
HOBHBIE KJIACChI HEOPTaHHYECKHX
on P https://m.edsoo.ru/00ad9ela
COCIUHCHUI
IT
epBbIE MOMBITKU KIaccupuKaum BuGmorexa OK
51 XMMHYECKHX AJIeMEHTOB. IloHsaTHE O

Ipynnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

but6mmoreka [IOK

52
XUMHYECKHX di1emenToB J1. 1. https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmmorexa LIOK
PUOBL TPYIIEL TOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. COCTaB aTOMHBIX bubnmnoreka HOK
saep. U3ororsl https://m.edsoo.ru/00ada342
C 0
%5 | arowon ssewertron MNeprosccro bitmorera LIOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €r0 IMOJIOKSHHUIO B bubmnoreka IIOK
[Mepuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [[. bubmuoreka [JOK
. MenneneeB — y4€HbIH, NeIaror u https://m.edsoo.ru/00ada96e
TpaKTaHUH
58 DIIEKTPOOTPHULIATETBHOCTh aTOMOB bu6muoreka [JOK
XUMHYECKHMX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMmuueckas CBs3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4eCcKas bubmuoteka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenosnsipHas bubnuorexa [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCTICHUS but6mmoreka [IOK
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https://m.edsoo.ru/00adae28

63 OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubnuorexa [JOK
peakiuu https://m.edso0.ru/00adb076

64 Okwuciure OCCTaHOBHTE 1 bubmmorexa LIOK

UCIUTEINA U BOCCTAHOBUTEIIH

el . https://m.edsoo.ru/00adb076

5 | Copoome st Xomamioccin ) BuGanotexa LIOK
P ' https://m.edsoo.ru/00adb486

CBSI3b)

66 PesepBHblit ypok. O60011eHNE U 1 bu6nuoreka [IOK
CUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adb33c

67 PesepsHblit ypok. O60011ieHNEe 1 1 bubnmnorexka HOK
CUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00ad9ch?2

68 PesepBHblit ypok. O60011eHNE U 1 bubmuoreka [JOK
CHCTEMATU3ALMA 3HAHUN https://m.edsoo.ru/ff0d61c6
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9 KJIACC

N KoanyecrBo 4yacos Jara DJIeKTPOHHBIC HH(PPOBbIE
H/-II Tema YpoOKa Beero K()HTpo,]'[[,]-[],[e HpaKTuquKne H3Yy4YeHH oﬁpasoBaTenbﬂme
padoThI padoThI s pecypchbl
Ilepnonnueckuil 3aK0H.

1 [Tepuoaunueckas cucrema 1 bubnmnoreka HOK
XUMHYECKHX 351eMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHHUH

2 CBOMCTB XiMI/I‘IeCKI/IX 3JICMEHTOB 1 bubamorexa LIOK
HepEAIX TEX MEPHOOR https://m.edsoo.ru/00adb6b6

3 Knaccugukarus 1 HoMeHKIaTypa 1 bubnmnorexka HOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xumMu4ueckou CBSI3H U THUIIBI 1 bu6nuorexa [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriybneHue 1 1
3HAaHUN OCHOBHBIX Pa3/eNIOB Kypca
8 Kmacca»

5 Knaccudukanus XuMuIecKux 1 bubnunorexa LIOK
peakmii o pa3IUYHbBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsTHE O CKOPOCTH XUMUYECKOMN Bubmiorexa [IOK

! Ejj:;ﬁtﬁlg:iﬂ;:ae;;;)roreHHHX " 1 https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMUYECKOM

8 paBHOBecuu. DaKTOPHI, BIUSIONINE 1 bubmmorexa LIOK

Ha CKOPOCTb XUMHUYECKOM pcakuuu

https://m.edsoo.ru/00adc28c
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U IMOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHUS
9 OKHCIIHTEIIbHO- bubnnorexa [{OK
BOCCTaHOBHTEIIbHBIC PEAKLIUH https://m.edsoo.ru/00adcade
T -
10| socomnaumn, Crmore n anaGe BuGunotexa LIOK
A T, https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIUi bubmmorexa OK
M peaxi https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAaHMH B CBETE MPEACTaBICHUI bu6nunorexa [IOK
00 3JIEKTPOJINTHUECKOM https://m.edsoo.ru/00add5d8
IHACCOIHAINN
% N N
o | s o et
pea N https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
14 ITonsiTHE O TUAPOIU3E COJIEH bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALIS bubanoreka LIOK
3HAHUH https://m.edsoo.ru/00addd12
IT 6ora Ne 1.
16 «lfjleeI;I;eec:z:nia I/IOI\::HT;HBHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3amau»
Kontponbnas padora No2 o teme
17 «DNMEKTPOIUTHIECKAS bubnuotexa [JOK
IHUCCOHannsl. XUMUUYECKHUE https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
18 OO0mias xapakTepucTHKa rajJoreHoOB. bubnuorexa [JOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00addec0

XUMHYECKUE CBOMCTBA HA MPUMEPE
XJopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsiHast KHCIIOTA,

19 XHUMUYCCKHE CBOMCTBA, IOIyUCHHE bubmmorexa LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
I1 6ota Ne 2
o | 62 o
FHICHIE SOT ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTBY»
B
n | Do mme,
PeaKHi, A https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
29 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAM(UKALIUU CEPBI.
Haxoxnenue cepsl u e€ bu6muoreka [JOK
23 .
COCJIMHEHUI B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
C
| e
. https://m.edsoo.ru/00ade802
CBOWCTBA
O .C
s | s o e
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B
0
OCHOBE HpOMLII.LIJ'I?HHOI‘O criocoba BuGmorexa OK
26 MIOJIyYEHUS CEPHOI KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPhI

Briuncienne MaccoBOr 10U

bubnunoreka LIOK

27
BBIXOJIa TIPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
VA-rpynmnsl. A30T,

08 ACIDOCTDAHCHIC one bubnunorexa LIOK

MIPOCTPAHEHUE B IIPH
pactpocTp PHpOIe, https://m.edsoo.ru/00adeea6
bu3nUecKue 1 XUMHUYECKUE
CBOMCTBaA
AMMHaK, ero Gpu3nvIecKue u

29 €CKHE CBOMCTBA, IOJIYYCHHE bubamorexa LIOK

XUMHYECKHE CBOMCTBA, II HU
» HOIYH https://m.edsoo.ru/00adf004
U TIpPUMCHEHUE

“ Hﬁaxmqecxaﬂ pabota Ne 3 HeO TZMe BuGmiorexa LIOK

«lTonyyenne aMmMuaka, H3y4eHH
quv > 13YH https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucioTa, e€ husndeckue u bu6nuorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN

" aMM6OHI/I$I 13 K;(quTBe MUHEPATBHBIX BuGmiorexa [IOK

HHUM. XUMHYECKOE
yAODpE eero . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUAMH a30Ta
() . Vv
33 o oc(g)op Oxern (bocq)(; pa (V) u bubmuoreka [{OK
ocopHas KHcIIoTa, GPU3NICCKHE U
P . https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTyYEHNE
Hcnonb3oBanue Gocdatos B
34 KaueCTBE MHUHEPATHHBIX bubnunorexa LIOK

ynoOpenuii. 3arps3HeHue
MIPUPOTHOM cpenbl pochaTamu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHEeHUE B

35 npupojie, Gpu3zndecKkue u bubmmorexa LIOK
PHPOZS, . https://m.edsoo.ru/00adfd9c
XHUMHUYECKHE CBOMCTBA
Oxkcupsl yriaepoja, ux pusudeckue
3% | Srononmecue npoSrens busuorera LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(1V)
37 VroapHasg KACIOTa U €€ COJIn bubmmorexa [JOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "ITosrydyeHune yrieKucioro rasa. bubnmnorexka HOK
KauecTtBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
IT 0
39| oprammcoxs pemeersax Kax o Bubmiorea LIOK
P IH https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coeiMuHeHus bubmmorexa OK
p 4 https://m.edso0.ru/00ae080a
[TpakTrueckast paborta Ne 5.
41 Pemenne sxcriepruMeHTAIBHBIX bu6muoreka [JOK
3a/1a4 110 TeMe «Baxueiimme https://m.edsoo.ru/00ae0bf2
HEMETAIUIBL U UX COSTUHEHUS
K 0ota Ne3
42 <<];):;(I:{(;J;Iz{jlﬂe EEMZTTE;HJ:LI ?IonieMe bubmorexa OK
https://m.edsoo.ru/00ae0e18
COETUHEHHS
43 OO01mas xapakTepucTHKa bubnmoreka [JOK

XUMHUYCCKUX JICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTallIoB. MeTanndeckast CBsi3b U
MeTaJlJINYecKas KpucTajinyeckas
pemérka. @u3n4ecKre CBOMCTBa
METaJIJIOB

XUMHWYECKHUE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXMUMUYCSCKHUI P bubmmorexa LOK
P . A https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO61mme crnocoObl MOTyYeHHS
. MetasuioB. CrutaBel. BerauciaeHus BuGmorexa LIOK
110 YPaBHEHUSIM XUMHYECKHX
P . https://m.edsoo.ru/00ae1156
PEaKIMi, €CIIi OJIMH U3 PearcHTOB
COJICPXKUT IIPUMECH
46 [TousTue o k WU METAJJIOB bubamorexa LIOK
© © 0 Xoppos © © https://m.edsoo.ru/00ae1278
47 [IlenoyHbIE METAILITBI bubnuorexa LOK
https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubnuotexa [JOK
Kaus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIITBI — bubmmorexa [JOK
KaJIbIIMHA U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxwueiimme coeTMHEHUS KaabIUs bubmmorexa LIOK
A t https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUI
59 JKEcTKOCTh BOABI U CITIOCOOKI €& but6mmorekxa [IOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [Tpaktuueckas padota Ne 6 o Teme bubnuotexa [JOK

"KECTKOCTL BOABI 1 METOIEI €6

https://m.edso0.ru/00aelae8
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ycTpaHeHus"

54 J— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 K
Ie30 https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTTU bu6nuoreka [IOK
xenesa (1) u xemnesa (1) https://m.edso0.ru/00ae35e6
58 O0001IeHNEe U CHCTEMATH3AINS
3HAHUH
[TpakTuyeckas padora Ne 7.
59 Pemenne skcnepuMeHTaIbHBIX bubmuoreka [JOK
3a7a4 o reme «BaxHeimue https://m.edsoo0.ru/00ae3de8
METAJUIBI M UX COEIMHEHNSD)
Berurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIuid, TN OJIUH
60 U3 peareHTOB JIaH B U30BITKE WU bubmuoreka [JOK
COJICPKHUT IPUMECH. Bhrunciienus https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa TIPOAYKTA
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
KonTponbnas padota Ne4 o teme
62 «Baxueime MeTaIbl 1 UX
COEIUHEHUS
63 BemecTBa u matepuaisl B but6mmoreka [IOK

HOBCCI[HCBHOI\/'I JKHU3HH YCIIOBCKa

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYKaroIIel cpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnu 1 Bu6muoteka [JOK
IKOJOTUYECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0mIeHnE 1 1 Bu6mumoteka [JOK
cUCTEMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHNE U 1 bu6nunorexa [IOK
cHCTEMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O60011eHNE U 1 bu6nuoreka [IOK
CUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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