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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHMHM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelnbHONW NPOrpaMMbl OCHOBHOTO OOIMIETO
obpasoBanus, npeacrasieHHbix B @PI'OC OO0, a takxke Ha OcHOBE (enepaabHOi pabodel mporpaMMBI
BOCIUTAHMSI M C y4ETOM KOHIICMILMHU IPENoJaBaHusl y4yeOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumuM Ja€T MpEACTaBICHUE O IEIAX, OOImeH cTpaTerud oOydeHUs, BOCIIUTAHUS H
pa3BuTHS OOYdYaIONMIUXCS CPEACTBAMH YYE€OHOTO TMpEJIMETa, YCTAaHABIMBACT O00S3aTENbHOE MPEIMETHOE
coJiep>KaHue, MpeaycMaTpUBAeT paclpeiesieHue ero o KjiaccaM W CTPYKTypUpOBaHHE NO paszfesiaM U
TeMaM [pOrpaMMbl IO XHMHH, OINpEAeNseT KOJIMYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKU
coJiepKaHusl, PEKOMEHJIYEMYIO IOCIEAOBATEIIbHOCTh U3YYCHHUS XMMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4YeOHOTrO TIpoliecca, BO3PACTHBIX OCOOCHHOCTEW OOydYaroIInXcs,
OTIpe/ieNIsieT BO3MOXHOCTH TMpeAMeTa IJs peanu3aluu TpeOOBaHHM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNnpHON MpOrpaMMbl Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs, a Takxke TpeOoBaHUI K
pesyibTaTaM OOy4YeHUs XHMHHM Ha YypOBHE IieJied M3y4eHUs NpeIMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO03HABATEIBHON JESTEILHOCTH 00YUYaIOMIErocs II0 OCBOCHUIO YUYEOHOTO COIEPIKAHMSL.

3HaHME XHUMHUU CIY’)KUT OCHOBOM i  (OPMUPOBAHUS MHPOBO33PEHHUS O0O0YYaIOIIErocs, €ro
MPEJICTABJICHU O MaTepuaJbHOM EJAMHCTBE MHUPA, BAXHYIO pOJIb HUrpaloT (OpMUpPYEeMbIe XUMHEH
MIPEJICTABJICHHS O B3aMMOIPEBPAIICHISIX SHEPTUU M 00 3BOJIOIUHU BEIISCTB B MPHUPOJEC, O IYTSAX PEIICHUS
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIETHUUECKOW, MHUIIEBOU U
9KOJIOTMUYECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peasin3allii BO3MOXKHOCTEHN sl CaMOpa3BUTHUS U POPMUPOBAHUS KYJIbTYphI JIMYHOCTH,
e€ o0mielt 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHS U TBOPUECKUX CIIOCOOHOCTEH 00yJaroImuxcs, HABBIKOB UX
CaMOCTOSITENILHOM ~ y4eOHOM  JEesITeNbHOCTH, OJKCIEPUMEHTANBHBIX U HCCIEAOBATENbCKUX YMEHUH,
HEOOXOIMMBIX KaK B MMOBCEIHEBHOM )XKU3HU, TaK U B MPOPECCUOHATBHOU JIEATEIHLHOCTH;

3HAKOMHUT CO CIENU(PUKON HAyYHOTO MBINUJICHUS, 3aKJIaJbIBAE€T OCHOBBI IIEJIOCTHOTO B3TJIsA/a Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISAETCSA OTBETCTBEHHBIM ATalloM B (OPMHUPOBAHUU E€CTECTBEHHO--
HAyYHOU IPaMOTHOCTHU O0yUaIOUINXCS;

CrocoOCTBYeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHKHe 00y4aroIIuXCsl.

JlanHple HampaBieHHs B OOy4YeHHH XUMHUU OOECHEeUMBAIOTCS CHEMU(UKON coiep aHHus y4eOHOTO
MpeIMeTa, KOTOPBIN SBISETCS MEJarornuyeckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XUMHUHU Ha
onpeneaEHHOM 3Tare €€ pa3BUTHS.

Kypc xuwumum Ha ypoBHE OCHOBHOTO o0OIEro oOpa3oBaHUS OPHEHTHPOBAH Ha OCBOEHHUE
00yJarOIUMHUCS CUCTEMBI TIEPBOHAYATLHBIX TTOHATHH XUMHUH, OCHOB HEOPTAaHUYECKON XUMUU U HEKOTOPBIX
OTJIENBbHBIX 3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUHU.

CtpykTypa coaepkaHus IPOrpaMMbI IO XUMUHU c(hpOopMHIpOBaHA HA OCHOBE CHCTEMHOTO TOJIX0/a K €
m3ydenunto. ConepikaHue CKIIAJIbIBAETCS W3 CHUCTEMBbI MOHATHH O XMMHYECKOM JJIEMEHTE U BEIIECTBE U
CUCTEMBI TOHATUNH O XUMHUYECKON peakmuu. O0e 3TH CHUCTEMBbI CTPYKTYPHO OPTaHW30BaHBI MO MPUHITUITY
MOCJIE/I0BATEIBLHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBlIeHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHMSA pacCMATPUBAIOTCA HAa OCHOBE SMIHUPUYECKH MOJIYYEHHBIX M OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K APYTrOMY, BBINOJIHASA (DYHKIMH OOBACHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH NPAaKTHMUECKOrO IPUMEHEHUS U IOJyYeHUs
U3Y4aeMbIX BEILLECTB.

OcBoeHne nporpamMmbl IO XMMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABIECHUS O XUMHUYECKON
COCTaBJIAIOLIEH HAay4HOH KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI, LIEHHOCTHOIO OTHOLICHMS K
Hay4yHOMY 3HAHHUIO U METOJaM I103HaHus B Hayke. M3ydeHne XMMHUM IPOUCXOANUT C IIPUBJICUEHUEM 3HAHUMN
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xnacce» u «®dusuka. 7
KJI1ace».

ITpu n3ydyeHur XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKOW HayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUYECKON IESATENbHOCTH YEIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUH
— BaXHEHIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJIOXKEHHMH, TOCTYIMHBIX 0000IIeHnI
MHUPOBO33PEHUYECKOIO XapakTepa, sA3blka HAyKH, B MIPUOOIIEHUH K HAy4YHbIM METOAAM IIO3HAaHUS IpU
M3YYEHHUH BEIIECTB M XMMUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTHH MO3HABATEIBHBIX YMEHUH U HX
IIPUMEHEHUN B y4eOHO-TIO3HABATEJIbHOM M yueOHO-HCCIIE0BATENbCKON /E€ATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHOro 0OpalleHus ¢ BelleCTBAaMU B IOBCEHEBHOM JKU3HU.

IIpy m3yyeHHMM XMMHUH Ha YpPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS BaKHOE 3HAUYEHUE MPUOOpenu
TaKHe LU, KaK:

— (QopmMupoOBaHHME MHTEUIEKTYaJIbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPY/IHUYECTBY, CaMOCTOSATEIbHOMY NPUHATHIO PpEIICHUH, CIIOCOOHON ananTupoBaThCsi K OBICTPO
MEHSIOIIUMCS YCIIOBHSM XKHU3HH;

— HalpaBJICHHOCTh OOy4YEHHUS Ha CUCTEMATHYECKOe MPUOOIIEHNE 00YJaroUXCs K CaMOCTOSITENIbHOM
MO3HABATEIBHON NEATENLHOCTH, HAyYHBIM METOAAaM IMO3HAaHMSA, (OPMHUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CITOCOOHOCTEH K XMMUU;

— obecrieyeHue ycioBUi, ClIOCOOCTBYIOIUX MPHOOPETEHNI0 00YUYaIOIIMMUCS OMbITa pa3HOOOpa3HOM
JeSTeNbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3IMYHBIX BUJIOB IE€ATEIbHOCTH;

— (¢opmupoBaHue oOuel (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHI OOBSACHATH U OLICHUBATh SIBJICHMSI OKPY)KAIOILErO0 MHUpA, UCHOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE
OpU M3YYEHUU XUMMH, NPUMEHSATh UX MPH PELIEHWH MpoOJieM B TOBCEIHEBHOW >XU3HU U TPYAOBOU
NESITENIBHOCTH;

— (¢opMupoBaHHEe Yy O0OydYarOmMXCS TYMAHUCTHMUECKUX OTHOILIEHUM, TOHUMAHHUS II€HHOCTU
XUMHUECKUX 3HAHUM JUIs BBIPAaOOTKH SKOJIOTMUYECKH LEeNecOO00pa3sHOro MOBEAEHUS B OBITY M TPYIOBOU
JEATEIBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K O0YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOGHMsI  OOIEYETOBEYECKUX IEHHOCTEHW, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY mpoduias W
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00y4YeHHUSI.

OO0111ee yncIo YacoB, OTBEAEHHBIX TSl U3YUEHHUSI XUMHUH Ha YPOBHE OCHOBHOT'O 001Iero oopa3oBaHusl,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HeZlent0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperaTHoe coctosHue BeuiecTB. llonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocBsA3p KoJIMYeCTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaO0JeHne (U3NUECKUX (IUIaBJIeHNE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U ONMCaHHWE TPU3HAKOB TPOTEKAHUS XHMMHUYECKHX peakuuil (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pasziaoxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszeneHus CcMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHHUE, JUCTHIUISALIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMY4deHHs KHUCIOpoJa B J1abOpaTopuu u
pOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYeckue cBoicTBa Bojabl. OcHOBaHUA. Ponbp pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

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

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kuciot. @usndeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

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

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0OB HEOPTaHMUECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucrteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIpouecch
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanu3e. lloHarne o XumHueckoM paBHOBecuU. @DakTOphl, BIHUAIOIIME Ha CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPABHEHHMHM OKHCIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHHUS peakiuii HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (uU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe U XUMHUECKHE CBOICTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. HaxoxeHnue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHsS. A30T, pacHpoCTpaHeHHWe B MpuUpoje, (HU3UYECKUue Hu
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJydeHHE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMEeH cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydyeHue. lMcmonb3oBanue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancop6ouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(QQekT. YrompHas KUCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COECIMHEHUSX yIriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMONIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YA0OpEHMIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPHUPOBAHHOW Aa30THOM KHUCIOTHI C MeNbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojlydeHue, cCOOMpaHue, pacrio3HaBaHUe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramnueckass CBs3b M METAJUIMYECKas KpUCTAIIMYECcKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus U Kaiblud. BaxkHelmume coeauHeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKHE U XMMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okeuapl, ruapokcuabl U coiu skeneza (1) m xenmesa (I1l), ux cocras, cBoiicTBa U
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIbIUs U HATPHUS C BOJOW (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, 1IMHKA, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis MpH XUMHUYECKHX OXOTax H
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, MIOJTUMEPHBIC MATEPUAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
ABJISIFOLIUXCSI CACTEMHBIMHU 17151 OT/IEIIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HWOH, HYKJIH[, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAUIMYECKAs pEHIeTKa, CIUIaBbl, (U3HUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHUHEpPAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd U HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3audHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), HCIIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE paCCyX IeHUs (MHAYKTUBHBIC, JESAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, (OpMyIUpoOBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOIYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENBCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYIUPOBATH CBOU  MPEHAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, cHenupuIecKue il TpPeAMETHOW o0mact «XuMHUsS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCS YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHUOH, PAcCTBOpP, MaccoBas JOJis BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3alluio, KiacCu(HUKaIuIo,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XUMHUYECKOM  MOCyIOH
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB € ONPEAECTEHHOW MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEeaKUWH, MPEAeIbHO JOIyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAsg, METaJUIMUecKas) B HEOPTraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHCHhIBAaTh U XapaKTEPHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MaJblX MEPUOIOB U IIaBHBIX MOATPYHN C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTAaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JTUCCOLUMALMM  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX PeaKIui;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopMmyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH [0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U
KoHnTpoJbHbie
n/n TeM MPOrpaMMbl Bcero
padoThI

IIpakTHYeckue
padoTshI

C UCIIOJIb30BAaUEM
o0opyoBaHus
«Touka pocta»

duekTpoHHbIe (LN (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Paznen 1. HepBOHa‘laJIbele XUMHUYECCKHUC ITIOHATHUSA

Xumusa — Ba)kHas 00J1aCThb
CCTCCTBO3HAHUA U

bubnuoreka [{OK

1.1 5 2
MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeEKa
12 BertectBa 1 xuMmudeckue 15 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeI M HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnmorexa LIOK
' U COJISIX https://m.edso0o.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 bubmmoteka IIOK
' OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30



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

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKHX 3aeMeHToB /. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHYecKas CBS3b. BuGmorexa [IOK
3.2 OxueuTensHo- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITNN
Hroro o paszeny 15 ﬁ::g%fgszggﬁmsm
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
IIpakTHYeckue
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ KoHTpoabHbIe  PadoThbI
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI HCIIOJIb30BANE
pecypcsl
obopymoBaHus
«Touka pocta»
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 Bbu6mmotreka [JOK
' OCHOBHBIX pa3/IeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNEeKTpOIUTHYECKAs JUCCOLHALINS. 3 1 1 bubnuoreka [IOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYITIBL 2-€p https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO0mras XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHTOoB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa [TOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX Bus OK
2.4 anemMeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorera L

erMHI/Iﬁ 1 UX COCIUHECHU S

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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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
N Mpascrmaeckne  Jlata JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero KonTposabubie paGoTI S — o0pa3oBaTe/ibHbIE
padoThbI pecypesl
O6opynoBanue
«Touku pocta»
1 [Ipeamer xumun. Pons xumuu B 1 01.09 bubmuorexa [JOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 05.09 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 08.09 bubnnoreka [JOK
obparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 12.09 bu6mmoreka [IOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2
5 <<§213I[6JI€HI/I€ cieceﬁ (Ha mpumepe 1 15.09 bubmmoreia LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6nmoreka [JOK
0 AATOMBI i1 MOTISK T L 19.09 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 99 09 bu6mmorexa [IOK
(CHMBOJTBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [TpocTeie U CIIOXKHBIE BEIIECTBA 1 26.09 https://m.edsoo.ru/ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 29.09 bubmorexa IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bu6mmoreka [IOK

10 BaneHTHOCTE aTOMOB XMMHYECKUX 03.10 https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OTtHocCuTENbHAs aTOMHAs Macca. 06.10 bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO 10.10 bu6mmoreka [IOK
3JIEMEHTA B COCUHCHUH https://m.edso0.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. 13.10 bu6mmoreka [IOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 17.10 bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs NIPOTEKaHUS 20.10 bubnnoreka [JOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHMS MacChl BEIIECTB. 24.10 bu6mmoreka [JOK
XUMUYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BELIECTBA 110 YPaBHEHUSM 27.10 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHA
Kitaccudukanuss XuMHUECKIX
18 peaxung (COGHI[I/IHCHI/ISI pasioKeHus 07.11 Brbmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 DHIUKIIONEINUCT. O606quI_IeHI/Ie u 10.11 bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHHUH
20 KonrtponsHast padora Nel o reme 14.11 bubmuorexa [IOK
«BerecTBa 1 XUMHUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razoB. CocraB 17.11 bu6mmoreka [IOK



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
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Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK
22 KHUCIOpoAa (peaKIuy OKUCIICHHS, 21.11 https://m.edsoo.ru/f0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. 24.11 bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O 28.11 bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3arpﬂ3H61§He(11;03’zLyy§(a CHOCOOBI iro 01.12 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
IIpaktrueckas padora Ne 3 mo Teme
26 «l?lonyquHe " I():061/1paH1/Ie 05.12 bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOUCTBY»
97 Bonopoa — anemeHT u npocroe 08.12 bubnuoteka [JOK
BertecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusznyeckne U XUMHUUECKHE CBOMCTBA 1212 bu6nmoreka [JOK
Bojiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 [ToHsITHE O KUCIIOTAX U COJISAX 15.12 https://m.edsoo.ru/f0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 1912 bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTruyeckas padora Ne 4 o Teme 29 12 bubnuorexa [IOK

«ITomyuenue u cobupanue Boopo/a,

https://m.edsoo.ru/ff0d4f42
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W3YyYEHHUE ETO CBOMCTB)

Momsipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32 26.12
ABorajpo https://m.edsoo.ru/ff0d542e

. B:I‘I;/ICJICHI/IH 06Lé:1a, I(OJ'IeI/I‘ICCTBa 2o 1 BuGmorexa LOK
BEMECTBA Tasa T €ro 13p CTHO,l,wy ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HWIIH 00BEMY

y BBI‘II/I(:IGHI/ISI Ec:61,éM013 ra3oB HZ 1901 Butnnorexa LOK

ABHEHHIO PeaKIMHM Ha OCHOB .

P ,.p t . https://m.edso0.ru/ff0d5708
3aK0HA 00BEMHEBIX OTHOIIIEHHI ra30B

35 du3nYecKre U XMMUYECKHEe CBOMCTBA 1201 bu6mmoreka [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 06 16.01 bubmuorexa [JOK
UHIUKATOPax ' https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.

37 Hacrimennnle 1 HeHachIIIEHHbBIE 19.01 bu6mmoreka [JOK
pacTtBOpbl. MaccoBast 0J1s1 BEIECTBA ' https://m.edsoo.ru/ff0d5b40
B pacTBope
[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHr€e pacTBOPOB C bubnuoteka [JOK

38 . . . . 23.01
OTIpeIeIEHHONW MacCOBOM J0el https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbnas padorta Ne2 no teme 26.01 bubnnoreka [JOK
«Kucnopoza. Bogopoa. Bomay ' https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiaccupuUKaus, bu6nmoreka [JOK

40 30.01
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUUECKHE CBOMCTBA BuGmiorexa 1IOK

41 KHCIIOTHBIX, OCHOBHBIX U 02.02

aM(OTEPHBIX OKCUIIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS,

bubmuoreka [JOK

42 06.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHUECKUE CBOICTBA 09.02 bubmuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [IOK
44 13.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne U XUMHYECKUE CBOWCTBA 16.02 bubmmoreka [IOK
KUCJIOT ' https://m.edsoo.ru/ff0dfee2
. So;; ((ScpeIz)HI/Ie)eI HOMGHKH&TZS&, . 20.02 bubnunoreka LIOK
I bl OJIYyYCHHUS, XUMUYCCKU
N v ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktuueckas paborta Ne 6. Pemenue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmuorexa [JOK
47 27.02
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
" I'enetnueckas CBSI3b MEKAY 0103 BuGmmorexa LOK
KJIacCaMH HEOPraHUYECKUX .
e ve °p e https://m.edso0.ru/00ad9a50
COCTMHCHU I
49 O06001IeHre U CUCTEMATU3AIIHS 05.03 bubnuoteka [JOK
3HAHU ' https://m.edsoo.ru/00ad9ch2
| "Ooramme ot meoprasmen 1205 | BromoreraIOK
. P ' https://m.edsoo.ru/00ad9ela
COCTMHEHUI
. HepBBIeeCHOHB;TI;I/I ;cna;:cnl(?[zlxaun: ) 508 BuGmorexa LOK
XUMHYECKHX 3JIeMEHTOB. [loHATH .
5 https://m.eds00.ru/00ad9ffa
IpyMIax CXOIHBIX 3JICMCHTOB
50 [Iepuoanueckuii 3aK0H U 19.03 bu6mmoreka [JOK

HepnozmquKaﬂ cucreMma

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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XUMHUYECKUX dieMeHToR /1. 1.

Menpeneena
bubmuorexa [JOK
>3 Hepmozt, rpymmbt, MOXrpyIIs: 21.03 https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX 02.04 bubmuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butnnorexa LOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit 05.04
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B 09.04 bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. 12,04 bubnnorexa [HOK
. MenneneeB — yuéHblil, https://m.edsoo.ru/00ada96e
12nenaror u rpakKIaHIH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB 16.04 bubnmnorexa [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 HNonHnas xumuyeckas CBs3b 19.04 httos://m.edso0.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas 23.04 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 26.04 bubnuoreka [IOK
XMUMHYeCKast CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Cremetth OKHCCHHS 30.04 https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 04.04 bubmmoreka [JOK



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

peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKuUCIUTEIN U BOCCTAHOBUTEIIH 1 07.05 https://m.eds00.ru/00adb076
55 | Crpoorme anow Tonmrconnn ! jogs | Bromorera LIOK
B3y https://m.edsoo.ru/00adb486
66 PesepBHelit ypok. O000ICHHE 1 1 14.05 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepHblit ypok. O6o0meHue u 1 17.05 bubnnorexa [HOK
CHUCTEMATH3AIUs 3HAHWM https://m.edso0.ru/00ad9cbh2
68 PesepBHrlit ypok. O60011eHNE 1 1 21.05 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Ipakruueckune /Jlara
Tema ypoka KoHTpoJibHbIE o0pa3oBaTejibHbIE
n/m Bcero padoThI H3y4YeHust
paﬁon pecypcsl
O6opynoBanue
«Touxu Pocray
[Tepuonuueckuii 3aKOH.

1 [Tepuonnueckas cucrema 1 05.09 bubnmoreka [JOK
XuMu4eckux 3nementos 1. 1. ' https://m.edsoo.ru/00adb59e
Menneneena
3

2 cnoficrn ey areverTos 1 oro9 ~ DubmorexalIOK

. ' https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 12.09 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
Buinl XUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 ) 1 14.09
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KontponsHas padora Nel no reme

5 <<HOBT§)p€HI/I€ U yrayOsieHue 1 1 19.09
3HaHU OCHOBHBIX Pa3/IesiOB Kypca
8 Kitacca»

Knaccudukanus XumMuaeckux bu6nmoreka [JOK

6 . 1 21.09
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7| pomermn Tiomemo o emoremmeez | 1 )09 ~ DuGmoreraLIOK
DEAKHHH. ’ https://m.edsoo.ru/00adbe9a
reTePOTreHHBIX PEaKIIUIX

8 [ToHsiTHE 0 XHUMUYECKOM 1 98.09 bu6mmoreka [IOK

PaBHOBCCHUU. (DaKTOpI)I, BJIMAOIINUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OxucIuTeNnHHO- bubnmoreka [JOK
9 03.10
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
. Teopus BHGKTp(C):JIHTH‘Ie:KOfI - 05 10 BuGnorexa LIOK
nccoruanu. CHIIbHBIE U CJIa0bI .
A HHan https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bubmuorexa [JOK
11 14 i 10.10
OUHPIC YPaBHCHIT peaitit https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHHH B CBETE NMPEACTABICHUI 12.10 bubnuorexa [JOK
00 3JEKTPOIUTHYECKOM ' https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
BETE II TaBJICHUM .
pel . https://m.edsoo.ru/00add8h2
ANEKTPOIUTUICCKON TUCCOITUAITTT
bu6nmoreka [JOK
14 I1 i 19.10
O O THAPOTHEE COIeH https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AL 24.10 bubmuorexa [JOK
3HAHHI ' https://m.edsoo.ru/00addd12
16 gg:iiiizcjlj:nia?f;:;fa;l;HBIX 26.10 bubnuorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padorta Ne2 o teme
17 «DNEKTPOTUTHYECKAS 07.11 bubnuorexa [JOK

nucconuanusg. XuMu4ecKue
pEaKIuH B paCTBOPaX»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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OO01mmas XxapakTeprCcTUKA TAJIOTCHOB.

bubmuorexa [JOK

18 X i 09.11
MMUYECKHE CBOMCTBA Ha MMPUMEPE https://m.edsoo.ru/00addfe2
XJiopa
Xn .C
19 o coficras, nonyserne g BrOmore LOK
> O ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IT 6ota Ne 2
20 lonyteune comnoi knenoms, o1y DrOmorea LOK
YHACHHE €O ’ ' https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTBY
B
2 sawriccin peasi, ccan o g Brmoresa OK
PRI, A ' https://m.edsoo.ru/00ade488
W3 PEareHTOoB JiaH B U30BITKE
99 OO01as xapakTepucTUKa SJIEMEHTOB 2311 bubnnoreka [JOK
VIA-rpymisl ' https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIIU CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 . 28.11
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
C
24 qaeI;OBZfopg p CTpoeHeie’ e 30.11 bubmmoreia LIOK
U3WYECKUE M XUMUICCKH .
5 https://m.edso0.ru/00ade802
CBOICTBa
e gKCI/II[LI cepbl. CepHas KUCIOTA, . Bu6morexa LIOK
M3UYECKUE U XUMUYECKUE .
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
26 OCHOBE TIPOMBIIIUIEHHOTO criocoba 07.12 bubnmoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bubmuorexa [JOK

27 12.12
BBIX0JIa MPOYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC 14.12 bubmmorexa LIOK
pactipoctp PHPOAC, ' https://m.edsoo.ru/00adeeab
¢buznvecKre 1 XUMHUECKUE
CBOICTBa
AMMHaK, ero pu3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIYYEHUE 19.12 bubmmorexa [IOK

’ i ' https://m.edso00.ru/00adf004
Y IPUMEHEHHUE

- HI—I;aKTI/IquKa}I pabora Ne 3 o Teme . Bu6morexa LIOK

«[Tonyuenne aMMHuaka, U3y4eHUE .
yqu 13V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KUCOTa, e€ Pu3muecKue u 9312 bubnnorexa [HOK
XUMHUYECKHUE CBOWCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

” aMi\)/I(;)I-IeI/ISI 13 K;(‘-ICCTBZ ;\/[I/(I)I;epaJ'IBHI)IX 2o 1o BuGmiorexa [IOK

HUN. XAMHAYECK .
yAo0p . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
(¢) .0 \Y
33 (1)(())(:0(%)(()) pHaﬂKISI/I;Ifn((I)):: (b(l())lfl):n(qe)cfne " 09.01 bubmmoreia LIOK
P - ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B Butmorexa LOK
34 KAaueCTBE MUHEPAIBbHBIX 11.01

ynobpenuii. 3arps3HeHue

https://m.edsoo.ru/00adfc20
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MIPUPOIHOM cpenbl hocdhaTamu

Ve eHue
TJIepO, paclpoCTpaHECHHE B BuGmiorexa LIOK

npupoze, GpU3MIECKUE U 1 16.01 https://m.edsoo.ru/00adfd9c

XUMHYECKUE CBOUCTBA

Oxcuppl yriaepona, ux Gpusndeckue
U XMMHYECKHE CBOMCTBA.

bu6mmoreka [IOK
C) 0 1 18.01
I ¢ OO Yo https://m.edsoo.ru/00adfebe
CBA3AHHBIE C OKCHIOM yIJIEpOIa
(V)
bu6 K
VronpHas KACIO0Ta U €€ CoNu 1 23.01 nommorexa HO

https://m.edso0.ru/00ae006c

[IpakTuueckas padora Ne 4 o Teme

"[lonyueHune yriaekuciioro rasa. 1 1 25 01 bubnuorexa [IOK
KauecTBenHast peaxiius Ha ' https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
IT 0
oprasicexi nemeeraas Ko o 1 sop  Dromores 0K
P HI ' https://m.edsoo.ru/00ae054e
COEMHEHMSAX YIIIepoa
bu6mmoreka [IOK
K i 1 01.02
PEMHHIL I €10 COCANHERIT https://m.edso0.ru/00ae080a
ITpakTuyeckas padora Ne 5.
Pemrenne skciepuMeEHTAIBHBIX 1 1 06.02 bubnuoreka [IOK
3aza4 1o reme «Baxueine ' https://m.edsoo0.ru/00ae0bf2
HEMETaJlJIbl U UX COEIMHEHUS»
KonrtponsHast padora Ne3 o reme
b K
«Baxuelmme HeMeTaIbl U UX 1 1 08.02 Homorexa LO

https://m.edsoo0.ru/00ae0el8

COCOAUHCHUA»

OO6mrast XxapakTeprucTruKa 1 13.02 bubnmuorexa [JOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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XUMHUYECKUX IJIEMEHTOB —
MeTaiioB. MeTanueckast CBsi3b U
MeTaJlJIN4ecKasi KpucTajinyeckas
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

https://m.edso0.ru/00ae103e

bubmuorexa [JOK

44 BHeKTpoxmequKHH AR 15.02 https://m.edso00.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6m1re crnocoObl MOTyYSHHS
. MST&H;IOBe. CraBhl. Bmeqcncneﬂm 2000 BuGmiorexa LIOK
Il BHEHUSIM XUMHYECKUX )
P . https://m.edso00.ru/00ae1156
peakiui, €ClIi OJJUH M3 PEarceHTOB
COJICP)KUT TIPUMECH
bu6mmoreka [IOK
4 IT 22.02
6 OIUITHE O KOppO3HH METAILIOB 0 https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47 [emotmere MeTans: 21.02 https://m.edsoo0.ru/00ae14b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U 29.02 bu6nmoreka [JOK
KaJusl ' https://m.edsoo.ru/00ae14b?2
49 [IenouHo3eMeNbHBIC METAJIIBI — 05.03 bu6mmoreka [IOK
KaJIbLUN 1 MarHUI ' https://m.edsoo.ru/00ae15e8
. bu6nmoreka [JOK
50 Baxxuelmnme coenMHEHNS KAJIbIUS 07.03 httos://m.edso0.ru/00ae15e8
51 O606HvleHI/Ie W CUCTEMATHU3AIHS 12.03
3HAHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ 14.03 bu6mmorexa [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o Teme 19.03 bubnuorexa [IOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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"YKécTKOoCTh BOABI 1 METOIBI €6

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

ycTpaHeHus"
. bubnuorexa LIOK
>4 AdtromiHil 21.03 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 02.04 bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso 04.04 https://m.edsoo.ru/00ae1d86
57 Okcupl, THIAPOKCUIBI U COJTH 09.04 bu6mmoreka [IOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie A CUCTEMATU3AaLMs 11.04
3HAHUU
[IpaxTuueckas padora Ne 7.
59 Pemenne skciepuMeHTAIBHBIX 16.04 bubnnorexa [HOK
3aj71a4 1o teme «BaxHeiune https://m.edso0.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIHA, €CIIH OJIHH
60 U3 pEareHTOB J1aH B U30BITKE WU 18.04 bubnnoreka [JOK
COZIEPKUT puMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCcOBOM JOJIH BBIXOJa MPOAYKTA
peakuuu
61 O606HvleHHe Y CUCTeMaTu3aIus 23.04
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxxHemme MeTaIbl B UX 25.04
COCTUHEHUS)
63 BemectBa u Mmarepuassl B 30.04 bu6nmoreka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1750

HOBCEIHEBHON XKU3HHU YEJIIOBEKA

https://m.edso0.ru/00ae3f50

64 XUMUYECKOE 3arpsi3HEHUE 1 02.05 bubnuorexa [JOK
OKpYKaIoIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 07.05 bubnuorexa [JOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 1 14.05 bubnmoreka [JOK
crcTeMaTH3allus 3HAHU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001eHIE 1 1 16.05 bubnuorexa [JOK
cHCTEeMaTH3allHs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O60011eH1Ee 1 1 21.05 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

yau.py

6ubmmoTexka 00pa3oBaTENILHOrO KOHTEHTA aKaIEeMU MUHUCTEPCTBA
IIPOCBEIICHUS

PO

Ucnonb3oanue [udposoit obpazoaTensHol 1abopatopuu «Touka poctay






