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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroImuXCs, ONpeaesieT BO3MOXKXHOCTH MPeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH [ caMopa3BUTUS U (OpPMHUpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArioM B (JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XUMHUU O0ECTEYMBAIOTCS CIEU(UKON COAepKaHUs
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBLHBIX MOHSATUN XUMHHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepxaHHe CKIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee U3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXKHEHIMX (DAKTOB, MOHSATHIH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUEe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJI€HHOCTh OOYYEHHsS Ha CHUCTEMAaTHYecKoe TMpHUOOIIeHHE O00y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHH OOBSCHITh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHUpA, UCIOJIb3Ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM JKOJOTHUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ienieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BEelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAst
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quCciIa CTPYKTYPHBIX €AMHUI] BemecTBa. Pacu€rel mo ¢popmynaM XUMUYECKUX COSIUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE€, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHAOM Oapusi, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (ll), usydenuwe crmocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIEHHE OUYUCTKU TOBAapEHHOW COJM, HAOIIOAEHHWE M ONHMCaHUe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — 2j1eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B MPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BelecTB B Bojie. MaccoBas J0js BeEIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knmaccuduxamusi OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAaHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. ®du3nueckue u xumudeckue cpoiictBa coieil. [lomyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aWMOJEWCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [J0JIEHW PAacCTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHCIOT U IIEIOYEH, U3ydeHue
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKM XUMHUECKUX dieMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkomepuognas u IiauHHONEpuoaHas ¢opmel [leprogudeckoil CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX diieMeHTOB [lepuoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

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



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

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

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCUAA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3€H NPH M3YYEHHM XUMHH B 8 KJIacCe OCYILECTBIISIETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEAMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSTHS: HAYYHBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl]l, BELIECTBO, TeI0, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COECAUHEHHH B COOTBETCTBUHU 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 HEOPTaHWYECKHX BEIIeCTB. XHUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsitTue o cxopoctu Xxumuueckoi peaxiuu. [TonsTue 06 oOpaTUMBIX U HEOOpATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, 3JEKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAMCCOIMAIMM BEIIECTB C Pa3IUYHBIMU BHAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHHMI M COJIE B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHUJEO MAaTEpUajOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN (FOPEHHE, peaKluu pa3iokKEeHUs, COEAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/a Ha OpraHu3M 4esloBeka. BaskHele Xaopuabt
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBbIE MOAU(UKALIMN KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIIOTHBIE JTOKIH, 3arpsi3HEHHE BO3JyXa U BOJIOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHHEpPaJbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOWCTBA, JIEHCTBHE HA JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, NOJy4deHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W MX pOJIM B KU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEeBOM kuciiote. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIEHHOCTU. BaxHeilmue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSIHOM KHUCIIOTHI, POBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUIOB (TajlOr€HU[IOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOJIoJIeHue IpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
HoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYeHHE CBOWCTB aMMHUaka, IpOBEAECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHHE MOJENIEH KPUCTANIMYECKUX PELIETOK aiMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IMpOBEJCHHE KaueCTBEHHBIX PeaKlMii Ha KapOoHAT u
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
pemérka. DJIEKTPOXUMUYECKUN PsAJl HanpsDKEHWM MeTauioB. DU3MYECKHME W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TIookeHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JeMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbIE METAIBI MarHWil M Kalblui: TmosnokeHue B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuwonnueckoit cucrtemMe xumuuyeckux osnementoB /JI. .
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHHUs JKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE W OMMCAHKME MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyXKamoLas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpeipl (TIpeebHas JOMyCTUMAasi KOHIICHTPAIUS
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MeXnpeaAMETHBIX CBA3€M MPU U3YYEHUH XUMHH B 9 KJlacce OCYIIECTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccudukanus, IIEPUOANYHOCTD, HaOJII0ICHHUE, 3KCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, OJJICKTPUYCCKUI 3apsa, MPOBOIAHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE31b1, COJHIIE.

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

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZI€ O0Y4YEHHUSI XMMUU B €JMHCTBE YU4EOHOM M BOCITUTATEIBHOM 1€ TEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW M JPYTMX BHAAX JESITEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C MO3WIMKA HPABCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHs HAayKH M COCTABIIIOUINE OCHOBY JIJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHbIE MOTHBBI, HAIPaBJICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHUH 10 XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JUTEpaTypoi, AOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaINpaBJIEHHOCTH U YPOBHS 00yUueHHs B JalbHEHIIEeM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUsI alKOrojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIIOICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylibTaTaM TPYAOBOH HEATEIFHOCTH, B TOM YHCJIE Ha OCHOBE IPHUMCHCHHSI
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHUI, TOTOBHOCTh aJJalITUPOBATHCS B MPO(ECCHOHAILHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHMsI, MOHUMAaHKE LIEHHOCTH 3JI0POBOTO M 0E30MacHOro oOpasa >KU3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CHOCOOHOCTH TPUMEHSTh 3HAHHUS, MOJy4YaeMble TPU W3YUYCHUH XUMUH, IS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUTOTe3a, (aKT, CUCTEMa,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIC y4eOHBIC JCHCTBHUS (IIO3HABATEIIHHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOIr0 MBIIUICHUA 1TPpU OCBOCHHU 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM [UIsl KiaccU(UKALUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHSTHh B IMpoliecce MO3HAHUS MOHATUS (MPEIMETHbIE U MEeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATH OTUET O MPOICIIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHETa), KPUTUYECKH
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIaeMble 33/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISTh MOyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOM IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHIH, ONpeesieHIe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JESTEIBHOCTH, BBHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUs», BUIBI JCATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €T0
UHTEPIpETaLNH, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YY€OHBIX U HOBBIX CHTYalLlUsX.
K xoniy obydenus B 8 kijacce mpeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
® PacKpbIBaTh CMBIC]I OCHOBHBIX XMUMHUYECKUX TMOHSATUN: aTOM, MOJEKYJa, XMMUYECKUN SIEMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECHh (OJHOPOAHAs M HEOJHOPOJIHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJs XUMHUYECKOrO 3JIeMEHTa B COCAMHEHHM, MOJISIPHBI 00BEM, OKCH, KHUCIOTa,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHYECKas peakIus,
Kiaccu(UKalusl peaKkyii: peakUuu COCTUHEHHUS, PEAKIMH PA3JIOKCHHS, PEaKIUH 3aMeIleHUs,
peakiu oOMeHa, 9K30- M SHAOTEPMHUECKUE PEaKIUH, TEIIOBOK APQEKT peakiyu, SApo aToMa,
AJNIEKTPOHHBIN CIIOM aToma, aTOMHasi OpOUTalb, PaJUyC aromMa, XMMHYECKasl CBS3b, MOJISIpHAs U
HEMNoJIIpHasl KOBAJIGHTHAsl CBSI3b, MOHHAs CBfA3b, MOH, KATHMOH, aHWOH, PacTBOP, MaccoBas J10Jis
BelllecTBa (MIPOIICHTHAs! KOHIIEHTpPAIs1) B PaCTBOPE;
® WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUECKUX MOHITHI U MPUMEHATH 3T MOHATHUS TIPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;
® [ICII0JIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY MJisi cOocTaBlieHUs (opMyl BEUIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUI;
® OTIPEENIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHHUSX, CTEIEHb OKHCIICHUS
9JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY KIIACCy
coeMHEHMH 1o popmynam, BUJ XUMUYECKON CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHMYECKHUX
COCTUHEHUSIX;
e packpsiBaTh cMmbich [lepuoanueckoro 3akona Jl. . MenzaeneeBa: AeMOHCTPUPOBATh TOHUMAHUE
MEePUOANYECKONH 3aBUCMMOCTH CBONCTB XHMMHUYECKHMX JJIEMEHTOB OT UX IIOJIOKEHUS B
[leproanueckoil cucrteme, 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IOCTOSTHCTBA COCTAaBa, AaTOMHO--
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaJipo;
® ONMCHIBATh M XapaKTepH30BaTh TabMuMuyHyro ¢opMy Ileprognueckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB: Pa3/InyaTh MOHATHUS «TJIaBHas noarpynna (A-rpynmna)» u «mobdounas noarpymnmna (b-
IpyIa)», Majble U OOJbIINE MEPUO/IbI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B TabIulle
«Ilepuoguyeckass cucreMa xumudyeckux odsnemeHtoB JI. WM. MeHaeneeBa» € YUCIOBBIMHU
XapaKTepUCTHUKaMU CTPOEHHS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsja sapa, oOuiee
YHCIIO 3JIEKTPOHOB U pacpe/iesIeHNe UX MO JIEKTPOHHBIM CIIOSIM);
e KJ1IacCU(UIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHE pEaKluu
(1m0 4MCITy M COCTaBY YYacTBYIOIIMX B PEAKLIUU BELIECTB, MO TEIIIOBOMY 3D (DEKTY);
® XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BELIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/1asl OMMCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;
® [[POTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX KAaueCTBEHHOIO COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;
® BEIYHCIISITE OTHOCHUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO OO
XUMHUYECKOr0 3JeMeHTa Mo (opMyJe COEIUHEHHs, MACCOBYIO JIOJIO BEIECTBAa B PacTBOPE,
MIPOBOAUTH PAcUETHI [0 YPaBHEHHUIO XUMUYECKOM peaKkIuy;
® IPYMEHSTh OCHOBHBIE OINEpaIlMy MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEMATU3AIINIO, KJIacCU(DUKAIINIO, BBISIBIIEHUE PUYUHHO--CJICJICTBEHHBIX CBSI3eH —



JUISL W3Y4YeHUs CBOMCTB BEIIECTB M XUMHUYECKHUX pEAKIU, €CTECTBEHHO-HAy4YHBIE METOIbI
MO3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOCIIMPOBAHNE, IKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH );
e CJIe/IOBaTh IIPaBUJIaM TOJb30BaHUS XMMHUYECKON MOCYAOH U JJaOOpaTOpPHBIM 000pYyI0BaHHEM, a
TaK)Ke MpaBmiiaM OoOpallleHus ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMH TIO BBITIOJTHEHHIO
Ja00OpaTOPHBIX XMMHYECKUX OIBITOB IO IOJIYYEHHUIO M COOMPaHHIO Ta3000pa3HBIX BEIIECTB
(BomopoJla M KHCJIOpOJia), NMPUTOTOBJIEHHUIO PACTBOPOB C OMNPENEIEHHON MacCOBOW JIOJCH
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH XHUMHUYECKHUE HKCIIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB WIEJOYEH U KUCIOT C T[OMOIIBI0 HMHAMKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K kxonmy oOydenus B 9 kJjiacce mpeIMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIA:

® PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHN: XUMHUUYECKUM AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHUOH, AaHWUOH, IMPOCTOE  BEHIECTBO,  CJOXXHOE  BEHIECTBO,  BaJICHTHOCTD,
3JEKTPOOTPUIIATEIBHOCTD, CTENEHb OKHUCJICHHS, XUMHUYECKash peaklus, XUMUYECKas CBs3b,
TEIUIOBOM 3P (PEeKT peakiuu, MOJb, MOJIIPHBIH O00BEM, PacTBOP, JIEKTPOIUTHI, HEAICKTPOJIHUTHI,
AJICKTPOJUTHYECKAS JUCCOIMAIUSA, PEaKIMd MOHHOrO OOMEHa, Karajau3aTrop, XHUMHUYECKOE
paBHOBECHE, 0OpAaTUMBIC 1 HEOOPATUMBIC PEAKIINH, OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIC PEAKIIHH,
OKHUCJIUTEh, BOCCTAHOBHTEIb, OKHCICHHE M BOCCTAHOBJICHHWE, AJLIOTPOINHS, aM(OTEPHOCTH,
XUMHUYECKass CBs3b (KOBAJICHTHAs, HMOHHAS, METa/UNIMYecKas), KPUCTA/UIMYECKas pemIETKa,
KOppO3Usl METaJUIOB, CIUIABbI, CKOPOCTh XWUMHUYECKOW pEakLUHH, IMPEAEeNbHO TONyCTUMast
koHueHtpauus 11K BeniecTsa;

® UUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSTh 3TH MOHATUS TIPU
OMHMCAHUU BEIIECTB U UX MPEBPAICHU;

® [ICII0JIb30BAaTh XMUMHUYECKYI0 CHUMBOJIMKY JJisi cocTaBlieHUS (OpMyN BEUIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIU;

® OIIPE/ICNIATh BAaJEHTHOCTh MU CTENEHb OKHUCIEHHS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, MPHHAUIEKHOCTh BEIIECTB K OINPEICIEHHOMY KJIACCy COEAUHEHHH IO
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUYECKHX
COCMHEHMX, 3apsj] HOHA MO XUMHUYECKOW (opmyre, xapakTrep cpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHHUH, TUI KPUCTAIITHYSCKON PEeIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbici [lepuoanueckoro 3akona JI. WM. MenzaeneeBa u JE€MOHCTPUPOBATH €rO
MOHMMAaHUE: ONMHUCHIBATH W XapaKTepu3oBaTh TaOMu4yHyr0 ¢opmy Illepmonnueckoir cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3linyuaTh MOHATHUS «TJaBHasg moiarpymnmna (A-rpymnma)» U «modoouyHas
noarpynna (b-rpynmna)», Manble W OoniblMe MEPHOIbI, COOTHOCUTH O0O3HAYEHHS, KOTOpHIE
UMEIOTCS B TEPHOJUYECKOW TaOiuIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siipa, 00111ee YUCIIO0 AJIEKTPOHOB U PACTIPEICIICHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB DJIEMEHTOB U
WX COEJUMHEHUU B TpejeNiaX MaJlbIX MEPUOJOB U TIABHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

® KJIACCU(UIIUPOBATH XUMHUECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE PEaKIIUu
(Mo 4KCcIy U COCTaBy Y4acTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO
CTETIeHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0IIME M clenu(PUUECKue XUMHUYECKUE CBOWCTBA MPOCTHIX U
CJIOXKHBIX BEIECTB, MOJTBEPXKAasi ONMUCAHUE TMPUMEPAMH MOJCKYJSIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;



® COCTAaBJIATb YPABHCHUA BHGKTpOHHTHHGCKOﬁ Jucconuanuu KUCiIoT, IL[CHO‘ICﬁ u COJICI\/JI, IIOJIHBIC U
COKpalIEHHBIC YPAaBHEHMS PEAKIMii MOHHOTO OOMEHa, YpaBHCHMS PEaKINH, MOATBEP KIAFOIINX
CYIICCTBOBAHUC TE€HETHYCSCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB;

® PaCKpPbIBATh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI IIOCPEICTBOM COCTABICHHS
3NIEKTPOHHOTO OalaHCca 3TUX PEaKIHA;

® IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHMS, BO3SMOKHOCTH IPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

® BBEIYHCIIATE OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB, MacCOBYIO IOJIO
XMMHYECKOTO 3JIEMEHTa MO (OpMyJe COEAMHEHMs, MAacCOBYIO JOJTIO BEIECTBA B PACTBOPE,
MPOBOANTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOI pEeaKIui;

e cO0JII01aTh MpaBHiIa MOJIb30BAHUS XUMHUUYECKOH MOCYN0H U 1a00paTOpHBIM 000pYyAOBaHUEM, A
TaK)Ke MpaBHUiIa OOpalICHHs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKUHUSMH IO BBITOJHEHUIO
71a0OpaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO W COOMPAHHIO Ta3000pa3HBIX BEIECTB
(aMMHaKa 1 yriaeKucioro rasa);

®IPOBOJIUTH PEAKIMH, TIOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM NYTEM XJIOpUA-, OpomMHa-, MOIUA-, KapOoHat-, docdar-, cuimkar-,
Cy.HI)(l)aT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHHA U MOHBI U3YUCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIINC
B BOJIHBIX pacTBOpax HEOPraHMUYECKHUX BELIECTB;

® [[PUMCHATH OCHOBHBIC OIICpallun MBICIIMTETbHOHN ACATCIIBHOCTH — aHAJIM3 U CUHTEC3, CPAaBHCHUC,
000011IeHNe, CHUCTEMATH3aINIO, BBISBICHHE NPHYMHHO-CICACTBEHHBIX CBSA3EH — JUISI M3Yy4YCHUS
CBOMCTB BCIICCTB MU XHMHUYCCKUX peaKHHfI, C€CTCCTBCHHO-HAYYHBIC MCTOJAbl IIO3HAHUA —
HaOJI0ICHNE, N3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEATbHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPTaHMYECKUX COCTMHECHUIA https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKUCIUTENBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINHU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s :
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos VAspynrs Ason foogopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | S s . | , Bk
' ) PYTIEL poA https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 httos://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No Kosun4yecTBo yacos Jara JIeKTPOHHBbIE U(PPOBHIE
. Tema ypoka Kontpoububie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYCHUs
padoThbI padoTbI pecypcbl
1 IIpeamer xumun. Ponb xumun B 1 04.09.23 bu6mmoreka [JOK
JKU3HM uesoBeka. Tena u BelecTa o https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeTO1aX MO3HAHUS B bu6mmorexa [IOK
2 1 .09.2
XUMHHU 08.09.23 https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 11.09.23 bubnuoteka [JOK
o0Opalenus ¢ 1a00paTOpHLIM R https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 15.09.23 bu6nmoreka [JOK
pasenenus cMecei R https://m.edsoo.ru/ff0d26ca
IT 02
5 «113 aKTT?; y £a60;ii TpHM 1 1 180923  Dommorexa LIOK
ASAICIICHHC CMece . PHMEPE R https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
6 A 1 22.09.23
TOMBI H MOTICYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 25 09.23 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX 2JIEMEHTOB R https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 I1 1 29.09.23
POCTBIC 1 CHOMIHIC BEIIECTRA https://m.edsoo.ru/ff0d2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 02.10.23 nowotexa L1

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 IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bu6mmoreka [IOK

10 BalleHTHOCTL aTOMOB XMMUYECKHX 06.10.23 https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 OTtHocCuTENbHAs aTOMHAs Macca. 09.10.23 bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XUMHYECKOTO 13.10.23 bu6mmoreka [IOK
3JIEMEHTA B COCAMHECHUM https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. 16.10.23 bu6mmoreka [IOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJICHUS. 20.10.23 bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
15 . 23.10.23
XMUMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 27 10.23 bubnnoreka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BELIECTBA 110 YPaBHEHUSM 06.11.23 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHA
Knaccudukanus XuMHIECKAX
18 peaxumgl) (c0:)1HHeHI/I;1 pasyoKeHus 10.11.23 Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 DHIUKIIONEINUCT. O6O6YI;I_ICHI/IC u 13.11.23 bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUH
20 KonrtponsHast padora Nel o reme 1711.23 bubmuorexa [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3zos. Cocras 20.11.23 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
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK

22 24.11.2
KHCI0POAA (peaKLLiti OKUCIEHI, 3 https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax

23 5:60: Oaii 1;0; ﬁqu Hfﬁﬁﬁlfiiﬁ 271103  Pubmorera LIOK

patop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM

24 peaKkuuu, MOHSITHE O 01.12.23 bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTCPMUYCCKUX PEAKIIUIX

25 ;?rn Tiolge?h’ yr(;nbf Megi?)} 041223  Dubmorexa IOK

PASHCHIE BOSAYXA, CHOCOLRL €10 o https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHSI
IT 0
26 «ﬁiKTH:;K:i iig?ignj o 08.1223  Dromioreka LIOK
A p . o https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOUCTBY»

97 Bonopoa — anemeHT u npocroe 11.12.23 bubnuoteka [JOK
BenlecTBo. Haxoxienue B mpupoe o https://m.edsoo.ru/ff0d4dd0
du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bubmuoreka [JOK

28 15.12.23
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK

2 IT 18.12.2

| OHITHC O KHCTOTAx 1 COIX 8 3 https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 99 1293 bu6mmorexa [IOK
n1abopaTopuu o https://m.edsoo.ru/ff0d4dd0

31 [TpakTuyeckas padora Ne 4 o Teme 9512 23 bubmuoreka [IOK

«[lony4yenne u coOupanue BOJAOPOa,

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3YyYEHHUE ETO CBOMCTB)

Momsipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32 29.12.23
ABorajpo https://m.edsoo.ru/ff0d542e

| Dt e vz GOk

0 Y R https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA HWIIH 00BEMY

y Brruucnenus 00bEMOB ra30B 110 o Butmorexa LOK
YPARHCHHLO POARTITH Ha OCHOBS R https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B

35 du3nYecKre U XMMUYECKHEe CBOMCTBA 10.01.24 bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 06 290124 bubmuorexa [JOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 HacrimieHspie 1 HeHACHIIIIEHHBIC 26.01.24 bu6nmoreka [JOK
pactBopbl. MaccoBasi 10715 BEIeCTBA R https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padora Ne 5 o Teme
«IIpuroroBiieHr€e pacTBOPOB C bubnuoteka [JOK

38 . . . 29.01.24
ornpeAenEéHHON MacCOBOU JoMei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 Kontponbnas padota No2 o teme 02.02.24 bubnuorexa [JOK
«Kucnopon. Bogopoa. Boga» R https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, KiacCUpUKALUS, 05.02.24 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U 09.02.24 bubmmorexa LIOK

aM(OTEPHBIX OKCUIIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS,

bubmuoreka [JOK

42 12.02.24
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHve 1 XMMHUYECKHE CBOMCTBA 16.02.24 bubmuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, 10.02.24 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA 26.02.24 bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Sogie(scpefme); HOMeHKHaTZS . e 01.0324  Dubmioreia LIOK
I Bl IT HUSL, XUMUYCCKU .03.
N ok ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas paborta Ne 6. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmuorexa [JOK
47 04.03.24
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
48 Eﬁ: CTZJE? o Crzfiqmiiy 110324  Dromorexa OK
e ve °p e R https://m.edso0.ru/00ad9a50
COCTMHCHU I
49 O606HVICHI/I€ 1 CHCTEMaTH3aINS 15.03.24 bu6mmorexa [IOK
3HaHUU https://m.edsoo.ru/00ad9cb?2
50 Kgfﬁiﬁﬁfiﬁif ii\f) 31":12;:2/:(147( 180324  Duomiorera LIOK
", P R https://m.edsoo.ru/00ad9ela
COEIMHEHUI
XUMHYECKHX 3JIeMEHTOB. [loHATH .03.
5 https://m.eds00.ru/00ad9ffa
IpyMIax CXOIHBIX 3JICMCHTOB
59 [Tepuoanueckuii 3aKOH U 25 03.24 bubmuoreka [JOK

Ilepnonnueckas cucrema

https://m.edsoo.ru/00ada52c
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XUMHUYECKUX dieMeHToR /1. 1.

Menpeneena
bubmuorexa [JOK
IT 29.03.24
>3 CPHOARL, TPYIHIbL, HOATPYIHE 9.03 https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX 08.04.24 bubmuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 06OJIO‘-I€KU Butmorexa LOK
55 aToMoB 3JieMeHTOB [leproandeckoit 12.04.24
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B 15.04.24 bubnuorexa [JOK
[Mepuoanueckoii cucreme /1. U. o https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [[. 19.04.24 bubnnorexka [JOK
U. MenjieneeB — yu€HBIH, TI€1aror u o https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB 99.04.24 bubnmnorexa [JOK
XUMHYECKHUX DJIEMEHTOB o https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HNonnas xumuueckas CBsi3b 26.04.24 httos://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas 29.04.24 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 03.05.24 bubnuorexa [IOK
XMUMHYeCKast CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
2 .05.24
0 Cremeth OkiCIeHs 06.05 https://m.edsoo.ru/00adae28
63 OKHUCIUTEITHO-BOCCTAHOBUTEIILHBIC 10.05.24 bu6mmoreka [IOK
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peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
4 1 13.05.24
6 OKHUCIUTEIN U BOCCTAHOBUTEIN 3.05 https://m.eds00.ru/00adb076
65 i{gf Tﬁgﬁﬁﬁi’iﬁ?ﬁnﬁqﬁﬁfﬂm 1 17.05.24 ~ Dnomiorea LIOK
P ' R https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHbIit ypok. O606£1IeHI/Ie " 1 90.05.24 bubnuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHbIit ypok. O606iueHHe u 1 94.05.24 bubnuorexa [JOK
cUcTeMaTU3als 3HAHUI https://m.edso0.ru/00ad9cb2
68 PesepBHbIH ypoK. O606iueHI/Ie u 1 27 05.24 bubnuoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie oﬁpasoBaTeanme
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl

[Tepuonuueckuii 3aK0OH. BuGnorexa LIOK

1 [lepuonnyeckas cucreMa XUMHYECKUX 1 05.09.23

https://m.edsoo.ru/00adb59e

anemenToB 1. 1. Menaeneena

, 3aK€)HOMepHOCTI/I B U3MEHEHUU . 170993 BuGmorexa LOK
CBOICTB XI/{MI/I‘IGCKI/IX 3JIEMEHTOB .09. https://m.eds0o.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 12.09.23 bubnuorexa [JOK
HEOPraHMYECKUX BEIIECTB o https://m.edsoo.ru/00adb7e2
Bunl XUMHYECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 . 1 14.09.23
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5 «IToBTOpEeHue u yriydaeHne 3HaHUH 1 1 19.09.23
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
Knaccudukanus XumMuaeckux bu6mmoreka [JOK

6 . 1 21.09.23
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7 H;Hme ?{ZKOPOZT: X: MoPI Zecmﬁ 1 26,0923  Dubmmoreka LHOK

kiud. [ToHSTHE 0 TOMOTCHHBIX H .09.

beaxtl https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh bubnnoreka [JOK

8 . 1 28.09.23
XMMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 03.10.23 bubnmoreka [JOK

peakuuu

https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUUECKON

bu6mmoreka [JOK
10 muccouuanuu. CUIbHBIE U C1a0bIe 05.10.23 https://m.eds0o.ru/00adcd6s
AJIEKTPOJIUTHI
bubmuoreka [JOK
11 n 7 10.10.2
OHHDIC YPABHCHI peaiiini 0.10.23 https://m.edsoo.ru/00add448
HOBAHUU B CBETE II TaBJICHUMN .10.
. pest . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITIT
e . o https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYCCKOM TUCCOIIUAIIAN
. bubmmnorexa LIOK

14 [TonsTHe 0 THIpOIU3E COCH 19.10.23 https://m.eds0o.ru/00add9d4

15 O606HV1€HI/I€ 1 CHCTEMaTH3alIHs 94.10.23 bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
I1 o],

16 «Il’jaLI;TI:{IITIeCKiﬂnpailthaHJIaanHX 26.10.23 bubmorexa HOK

CHICHHE SKCIICPHME o https://m.edsoo.ru/00addbfa
3a1a9»

. K;HTponLHa;I pabota Ne2 o teme 071193 Bu6morexa LIOK
«DNEeKTPOIUTHYECKAs TUCCOIHAIIHS. 1. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»

18 | Xooomoomss cocrss s apteps 091103  Bubmorera LIOK

pHMep o https://m.edso0.ru/00addfe2
XJIopa
19 XX;;EZ:S;S Ziogc?;ﬂal{?oimzz;ae 141123 ~ Pnomorexa [IOK
’ ya ’ o https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [TpakTuyeckas padora Ne 2 o Teme 16.11.23 bubnuorexa [IOK

«Ilomy4deHue COnsTHON KUCIIOTHI,

https://m.edso0.ru/00ade348
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HU3y4YEHUE €€ CBOMCTBY»

Brrancnenus no YpaBHCHUAM

bu6 OK
21 XUMHUYECKUX PEaKIUi, €CIIM OJUH U3 21.11.23 h:tIpSJ,I:I;I/(r)T:.GGI;aS(IJ_EJ.rU 100ade488
peareHTOoB J1aH B U30BITKE
99 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB 93.11.23 bubmuorexa [JOK
VIA-rpymmst o https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOAU(PHUKALINN CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUH B bu6mmoreka [JOK
23 . 28.11.23
npupoje. XUMHUECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccepsl
24 CepoBogopoi, cTpocHHE, (U3HUECKUC 30.11.23 bubnmoreka [JOK
U XMMHUYECKUE CBOMCTBA o https://m.edsoo.ru/00ade802
O .C
n | e izzs DO IOX
’ o https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. 07.12.23 bu6nuorexa [IOK
XHUMHYECKOE 3arpsA3HEHNE o https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COETUHEHUSIMHU
cepbl
Brruucnenue MaccoBoil 0JIM BBIXO/1a bubmuorexa [JOK
27 12.12.23
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE bubnuorexa [IOK
28 14.12.23
B IIpUpoze, Gpu3ndeckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOMCTBA
29 AMMHuak, ero Gpu3ndecKue u 101293 bubnuotexka [JOK

XUMHNYCCKHUC CBOﬁCTBa, MOJIYYCHUC U

https://m.edso0.ru/00adf004
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IIPUMEHEHHE

[IpakTrueckas padota Ne 3 o Teme

bubmuoreka [JOK
I1 21.12.2
30 « OuﬂyquHe AMMHIAKE, H3yReihe ero 3 https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u 26.12.23 bubmuorexa [JOK
XHMHMYECKHUE CBOMCTBA o https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
“ aMMgHHﬂ 13 K;(‘IGCTBC MHUHEPATbHBIX 25 1293 BuGmiorexa LIOK
YAODPEHHIL. AHMITIECKROE o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
) .0 \Y
33 (b(())((::((il))(? pHaﬂKISII:fn((l)):: q)q())pll)jn(qez:fne u 11.01.24 Bubmmorexa LIOK
P . R https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTyYCHHE
Ncnonb3oBanue pocdaToB B KauecTBe
MUHEPAJIBHBIX YI0OPEHUH. bubnuorexa [JOK
34 . 16.01.24
3arpsi3HeHNUE PUPOIHON CPE/IbI https://m.edsoo.ru/00adfc20
dbocharamu
5 mwpose. oo xmmcor aorzs  BromoTeraLlOK
npu W3WYECKHE U XUMHUCCKU .01.
PEPOAE. https://m.edso0.ru/00adfd9c
CBOWCTBa
Oxcuipl yriaeposa, ux Gpusnueckue u
36 XUMHUYECKHUE CBOWCTBA. 93.01.24 bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
bubmuorexa [JOK
37 & 25.01.24
¥TONBHA KHCTOTA 1 €€ cortt https://m.edsoo.ru/00ae006¢
38 [Tpaktrueckas padota Ne 4 o Teme 30.01.24 bubnuotexka [JOK

"IlosrydeHne yrieKucioro rasa.

https://m.edso0.ru/00ae027¢e
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KavecTBenHas peakius Ha KapOOHAT-

HOH
[TepBoHaYaIbHBIC TTOHATHUS 00

39 oprpaHqucxnx BEILIECTBAX KaK O 01.02.24 bubmiorexa LIOK

https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIiIepo/ia
. bu6mmoreka [JOK

40 Kpemuwuii u ero coequHeHus 06.02.24 https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 08.02.24 bubmuoreka [JOK
«BaxkHeiinme HeMEeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHS
Kontponbnas padota Ne3 no teme

42 «Baxcieﬁmne ieMeTaJ‘IJ‘ILI U UX 13.02.24 Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCIMHCHH S
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBSI3b U 15.02.24 bu6mmoreka [IOK
MeTaJIMYecKasi KpUCTaJUTNIecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJITIOB.

44 DAEKTPOXUMHUECKUN Psijt 20.02.24 Brbmiorexa LIOK

N https://m.edso0.ru/00ae1156
HaMpPsDKEHUH METAIJIOB
OO6mwme crmocoOb! MOTyIeHUS
MeTtauioB. CrutaBel. BerauciaeHus mo
45 YpaBHEHUSIM XUMHUYECKHUX PEaKIIHi 22.02.24 Brbmiorexa LIOK
’ https://m.eds00.ru/00ae1156
€CJIM OJINH U3 PEarcHTOB COJICPIKHT
MIpUMECH
46 [TonsTHE O KOPPO3UM METAILIOB 27.02.24 bu6mmoreka [{OK
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https://m.edso0.ru/00ae1278

bu6mmoreka [JOK
47 29.02.24
[HesnoumEie MeTantEL 90 https://m.edsoo0.ru/00ae14b2
OKCHUIBI M TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
48 KaJus 05.03.24 https://m.edsoo.ru/00ae14b2
49 Hlenoquoe.eMenLHvHe METaJJIbI — 07.03.24 bubmuoreka [JOK
KaJIBIIMI ¥ MarHui https://m.edso0.ru/00ae15e8
. bubmuoreka [JOK
50 Baxuerinine coequHeHns KajablUusg 12.03.24 https://m.eds0o.ru/00ae15e8
51 O606HuleHI/Ie U CUCTEMATU3ALMs 14.03.24
3HAHUHI
59 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ 10.03.24 bubmuoreka [JOK
yCTpaHCHUS https://m.edso00.ru/00ae1886
- }:I}II?KTH%CKM pabota Ne 6 o "TeMe 710320 Bu6morexa LIOK
eCTKOCTB"BOHH 1 METOARL €€ R https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmoreka [JOK
>4 ATOMHHHH 26.03.24 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 98.03.24 bubnnorexa [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
K .04.24
56 eeso 09.0 https://m.edso0.ru/00ae1d86
57 Oxkcubl, TUIPOKCUBI U COJIU XKene3a 11.04.24 bubmunorexa [JOK
(1) u xemnesa (1) o https://m.edsoo.ru/00ae35e6
58 O6O6HUIGHI/IG M CUCTEMATHU3AIIHS 16.04.24
3HAHUHI
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIICPUMEHTAIIBHBIX 3a7a4 110 TEME 18.04.24 bubmmorexa [JOK

«Baxuennme MeTayIbl U UX

https://m.edso0.ru/00ae3de8
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COCOANHCHUA»

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaxumﬁ, €CJIM OAMH U3

60 peareHToB J1aH B U30BITKE UITU 1 93.04.24 bubmuoreka [JOK
COJIEPKUT IPUMECH. BrIuucienust o https://m.eds00.ru/00ael1750
MacCOBOH JOJIH BBIXOJIA MPOIYKTA
peakuu
61 O6O6HUIGHI/I€ Y CUCTEMAaTH3aIIHS 1 95.04.24
3HAHUU
KonTponbnas pabota Ne4 mo teme
62 «Baxneunnme MeTauIbl ¥ UX 1 30.04.24
COCITUHEHUS
63 BemecTBa n NiaTepI/IaJILI B 1 07.05.24 bu6mmoreka [JOK
IMOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘IGCKOGVBanfl?,HeHI/Ie 1 14.05.24 bubnuorexa [JOK
OKpYXKaIoIIeH cpe/ibl https://m.edsoo.ru/00ae4270
Ponp xvmuu B pelieHun bu6nuorexa [IOK
65 1 16.05.24
9KOJIOTMYECKUX MpoliemM https://m.edso00.ru/00ae4270
66 PesepBHbIi ypoK. 06061ueHI/Ie u 1 21.05.24 bub6nuorexa [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ae0d0a
67 PesepBHBIit ypok. O606i]l€HI/I€ " 1 93.05.24 bubnuorexa [JOK
cUCTEMaTU3alvs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblIil ypoxk. O6061ueHHe u 1 28.05.24 bubmuorexa [IOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I1O0 68

ITPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJANUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O TIPOLLECCA
OBSI3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

1. Xumus, 8 wmacc/ Pymsutuc T'E., ®@enpaman @.I'., AxuumoneprHoe o6mecTBo «l31aT€nBCTBO
«IIpocsemienue»

2. Xumus, 9 xnace/ Pymutuc I'.E., @enpiman @.I'., AkumonepHoe o0mecTtBo «M3maTenbcTBo
«IIpocsemienne»

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

1. Xumus: 3agauHuk ¢ «momourHukom»: 8-9 kimaccel / H.H. T'apa. — M.: TIpocBenicuue.

2. Xumusa. Paboune nporpammel. [Ipenmernas nunus yuyeonukoB I.E. Pynsurtuca, @.I'. @enpamana.
8-3 kimaccel/ H.H. I'apa. — M.: TIpocBernienue.

4. Papeukuii A.M. Xumus: aunaktuueckuii marepuan: 8-9 k. / A.M. Pangeuxwuii. — M.: [Ipocserienue.
5. bopoBckux T.A. Tectsl o xumuu. [lepBoHavasibHble XUMUYecKue oHATHA. Kucimopoa. Bomopo.
Bopa, pactBopsl. OCHOBHBIE KJIacChl HEOpraHWYecux coeauneHuii: 8 ki.: k yueOnuky I'.E. Pyn3utuca,
O.I'. Denpamana «Xumusd. 8 kiaacey». — M.: M3garenscTBo «IK3amen», 2010.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. http://school-collection.edu.ru

2. http://fcior.edu.ru

3. http://college.ru/himiya/



