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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XMMUM Ha YPOBHE OCHOBHOTO oOHIEro oOpa3oBaHUs COCTaBJI€Ha Ha
OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbI
OCHOBHOTO o0miero oOpasoBanus, npeactaBieHHbix B OI'OC OOO, a Takxke Ha OCHOBE
denepasibHOM pabouell MporpaMMbl BOCIHUTAHUA M C Y4YETOM KOHLEMLUHMHU MPErnoJIaBaHUs
yueOHOro npeamera «Xumus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit deneparu.

[Iporpamma 1o xuMuM Ja€T MpEACTaBICHHE O LENAX, oOlleld cTpaTeruu oOydeHus,
BOCIIUTAaHUS W Pa3BUTHs OOYYaAIOIIMUXCS CpPEACTBAMHU Y4yeOHOro MNpeIMeTa, yCTaHABIMBAET
o0s3aTeNbHOE IPEIMETHOE COJIepKaHue, MpeycMaTpUBaeT pacipeiesieHue ero mo Kjaccam u
CTPYKTypUpPOBaHME MO pas3fenaM M TeMaM [porpaMMbl 1O XHMHH, ONPEAENAET
KOJIMYECTBEHHBIE W  KAYECTBEHHBIC  XAPAKTEPUCTUKU  COJAEPKAHUSA, PEKOMEHIYEMYIO
MIOCJIEA0BATENBHOCTh U3YYEHUS XUMHHM C YYETOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBsI3€l, TOTMKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH O0ydarolMXCs, ONpeaesseT
BO3MOXHOCTH MpeAMETa JJisl pealu3aluu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbl Ha YpPOBHE OCHOBHOTO oOOIIEro oOpa3oBaHUs, a TaKxKe
TpeOOBaHMII K pe3yibTaTaM OOYy4YeHHUSI XMMUU Ha YpPOBHE LeJed H3y4YeHHUs MpeaMera U
OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABaTEIbHON JIEATETLHOCTH OOYyYalolIerocsi M0 OCBOEHHUIO
y4e0HOTr0 CoJiepKaHUs.

3HaHME XUMUU CIY>KUT OCHOBOM JIsl POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, €ro
NpE/ICTABICHUH O MaTepHATbHOM E€IWHCTBE MHpA, BAXKHYIO POJIb UrPAOT (HopMHUpyeMbIe
XUMHEN Tpe/CTaBICHUSI O B3aUMOIIPEBPAIICHUSIX HSHEPrUM U 00 DBOJIOLMU BEIIECTB B
OpUpOJie, O MYTAX PEIICHHsS MI00aIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUSL UeJIOBEYECTBA —
CBIDbEBOM, DJHEPreTHMYeCKOW, TMHINEBOM UM  OSKOJOTMYECKOM  Oe30MacHOCTH, Mpodsiem
31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3alid BO3MOXKHOCTEM JUIsi camMopa3BUTUS U (HOPMHUPOBAHMS
KyJbTYpBI TUYHOCTH, €€ 001el U QyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJICHUS] U TBOPUYECKUX CIIOCOOHOCTEH O0yJaroIInuxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHON  JeATEeIbHOCTH, OSKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOJMMBIX KaK B TIOBCEJHEBHOM JKHM3HM, TaKk U B
npo¢ecCUOHATIbHON e TENIbHOCTH;

3HaKOMUT CO cHeHU(pUKON HAyYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJJa HA €IMHCTBO NPHUPOABI M YEJIOBEKAa, SBJISETCS OTBETCTBEHHBIM 3TallOM B
(bopMUpPOBaHUHU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00YYarOMIMNXCS;

CHOoCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLUEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTMYECKOE 0Opa3oBaHUE
00yYarOITHUXCA.

JlaHHble HampaBieHUs B OOy4YEHHH XMUMHH OOECIEeUMBAIOTCS CNEUU(UKON COAepKaHUA
y4eOHOro MnpeaMera, KOTOPbIA SBISETCS NEeAarorMuyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOM HayKH XUMHUH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEr0o 0Opa3oBaHUsSI OPUEHTHUPOBAH HAa OCBOCHUE
00y4YaroIUMUCSI CUCTEMBbI IEPBOHAYATBHBIX MOHITUN XUMHUH, OCHOB HEOPTaHUUYECKON XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAUUMBIX MOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coliepaHus MPOrpaMMbl MO XUMUM CPOpMHpPOBaHA HA OCHOBE CHUCTEMHOIO
noaxona k €€ m3ydeHuro. Conep:kaHue CKIAAbIBACTCS M3 CUCTEMbI MOHSATHM O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHH O XUMUYECKOW peakiuu. O0e 3T CUCTEMBbI
CTPYKTYpPHO OPTaHU30BaHBI MO MPHUHILMUITY MOCIEI0BATEILHOTO Pa3BUTHUSl 3HAHHM Ha OCHOBE
TEOPETUYECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU,

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIMAIIMN BEIIECTB B PACTBOPAX.

Teoperuueckne 3HaHHMS PACCMATPUBAIOTCS HA OCHOBE JMIUPUYECKU TOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS TOCJIEAOBATEIILHO OT OJIHOTO YPOBHS K JIPYromy,
BBITIOJIHSIST (PYHKIIMH OOBSICHEHUS W MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MIPUMEHEHHS U TIOJIYYEHUS U3y9aeMbIX BEIIECTB.

OcBoeHME MPOTpaMMBbI IO XHUMHHU CIOCOOCTBYET (DOPMHPOBAHUIO TPEIACTABICHUS O
XUMHUYECKOW COCTAaBIAIONICH HAy4YHOW KApTHHBI MHpa B JIOTUKE €€ CHCTEMHON NpPUPOIbI,
IIEHHOCTHOTO OTHOIIICHUS K HAay4yHOMY 3HAHUI0O U METOJIaM TO3HaHMS B Hayke. M3ydeHwe
XUMHHU TPOUCXOJUT C TPUBIICYEHUEM 3HAHUN W3 paHEe H3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy M3ydeHUN XUMHHM TPOUCXOIUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHMUYECKOW HAYKH
Kak 00JaCTH COBPEMEHHOT0 E€CTECTBO3HAHMS, MPAKTHUECKOW NESITEIbHOCTH YEJIOBEeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajaya ydeOHOTO MpeAMeTa COCTOUT B
(GhOpPMHUPOBAaHUU CHUCTEMBl XMMHUUYECKUX 3HAHUM — BaKHEHITUX (PAKTOB, MOHATHHA, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUHN, TOCTYIHBIX 0000IIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIKa
HAyKH, B MPUOOIICHUU K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHUU BEIIECTB U XUMUYECKUX
peakuuii, B pOpMUPOBAHUH U PA3BUTUHU MMO3HABATEIBHBIX YMEHUI U UX PUMEHEHUH B Y4EOHO-
MO3HABATEIFHON U y4eOHO-UCCIIeI0OBATEIbCKON IEATETbHOCTH, OCBOSHUH MPaBUI 0€30MacCHOTO
oOpaleHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HM.

[Ipy u3ydeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BXKHOE 3HAUYCHUE
npUOOpENn TaKKe eI, Kak:

— (hopMUpOBaHNE MHTEIUIEKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHWUH, CIMOCOOHOW amamTUpOBaThCA K
OBICTPO MEHSIOUIUMCS YCTIOBUSAM >KU3HU;

— HampaBJI€HHOCTh OOYYEHUsI HA CHUCTEMAaTHYECKOE MPUOOIIEHHE OOYyYaloIMuXcs K
CaMOCTOSITEJIbHOM  TMO3HABaTEIbHOM  AESATEIBHOCTH, HAy4YHbIM  METOJIaM  TO3HAHUS,
(bOpMHPYIOITIM MOTHBAITUIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrnieyeHUEe YCIOBUN, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYaIOIIUMUCS OIbITa
Pa3HOOOpa3HON JEeATEeNbHOCTH, MO3HAHUS U CAMONO3HAHMUSI, KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3JIMYHBIX BUAOB JCSATEIbHOCTH;



— (opmupoBaHue o01IeH PYHKIIUMOHATBHONW U €CTECTBEHHO-HAYYHON IpaMOTHOCTH, B TOM
quclie YMEHUI OOBSCHATh U OLIEHUBATH SIBJICHMS OKPY)KAIOIIEr0 MUpPA, UCIONb3Yys 3HAHUSA U
OMbBIT, TOJYYEHHBbIE MPU U3YYECHUM XUMHUU, NPUMEHATh HX TMPU PEIICHUU MNpodieM B
[IOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opMHUpOBaHUE Y O0YHAIONIUXCS TYMAHUCTUYECKUX OTHOILICHUM, TOHUMAaHHUS [IEHHOCTH
XUMHYECKUX 3HAHUM JJI1 BHIPAOOTKH 3KOJOTMYECKH LIEIECOO0pPa3HOro MOBEACHUS B OBITY U
TPYJAOBOM NEATEIbHOCTH B LENSAX COXPAHEHHUs CBOETO 3J0POBbS U OKpYXKarouleil MpupoIHON
Cpenbl,

—pa3BUTHE MOTUBALIUU K O0YUYEHHIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHMS OOLICYEIOBEYECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npouiis U HaNPaBIECHHOCTH JalbHEHIIero o0yueHus.

OO611ee 4nucno 4acoB, OTBEAEHHBIX ISl M3YUYEHUSI XMMUU HAa YPOBHE OCHOBHOI'O OOIIETO
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 1acoB (2 yaca B Henelw), B 9 kiacce —
68 yacoB (2 yaca B HEJIEINIO).

COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIe XUMUYECKHE TOHATHS

[Ipeamer xumun. Posib XMMHHM B KW3HM YeJOBEKa. XUMHS B CUCTeME Hayk. Tena u
BemiecTBa. du3nueckue CBONCTBA BEMIECTB. ArperatHoe cocrosiHue BemlecTB. lloHsTHE O
METOJIax MO3HaHus B XUMUHU. YucTeie BemecTBa u cMecu. CriocoObl pa3eieHus: CMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHYECKUX JIIEMEHTOB.
IIpocThie u cllokKHBIE BeneCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa  BemlecTB. OTHocuTenbHas aroMHas Macca.  OTHOCHUTENbHAs
MOJIEKyIsIpHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COSIUHEHHH.

KomnuectBo BemectBa. Mosb. MonsspHas macca. B3anMoOCBSI3b KOJIMYECTBA, MAacChl U
Yuclia CTPYKTYPHBIX €UHUI] BenlecTBa. Pacu€Tsl Mo ¢popMynamM XUMHUUYECKUX COCTMHECHUIA.

@u3nueckue U XUMHUYECKHE SIBJICHUA. XHUMHUYECKasl peakuus M €€ NPU3HAKU. 3aKOH
COXPaHEHUS MacChl BEIIEeCTB. XUMHUYecKue ypaBHeHUs. Kiiaccuukanus XuMUYeCKUX peaKIfuii
(coequHeHMs, pPa3IOKEHUs, 3aMEIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYy/OM, MpaBuUiiaMu pabOThl B J1abopaTopuu U MpUEMaMHU
oOparmieHusi ¢ 1abopaTOpHBIM OOOpPYAOBaHHEM, M3YYCHHE W ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3loB HEOPTaHWYECKUX BEIIECTB, HaOmoneHne (Qundeckux (IUIABICHWE BOCKA, TasHUE
JbJla, pacTUpPaHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUs BOJbl) U XUMUYECKUX (TOpeHUE
CBEUHM, MPOKAJIMBAHUE MEJHON MPOBOJOKH, B3aUMOJICUCTBUE MeJla C KHUCJIOTOMN) SIBICHUH,
HaOJII0/ICHUE U ONMMCAHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX Peakluil (pas3yioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJIOpUIOM Oapusi, paznoxeHue rugpokcuaa meau (1) npu
HarpeBaHuM, B3auMoJielicTBUE Xkene3a ¢ pactBopoMm coiu menu (ll), uzyuenwe cnocoOoB
paszesieHusl CMeceil: ¢ TMOMOIIbI0 MarHuTta, (UILTPOBAaHUE, BBbINAPUBAHUE, JAUCTUILIALIMS,



xpoMartorpadus, MPOBEJECHUE OYUCTKA T[IOBAPEHHOW COJIU, HAOIIOJEHUE W OIMHCaHUue
pEe3yJIbTATOB TMPOBEACHHS ONbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE
Mojieel MOIEeKy (IapOCTEPKHEBBIX).

BaxxHelilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kucinopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kucinopozaa B mpupoze, Gpu3nueckrue 1 XuMUUECKHe CBOMCTBA (peaKIuu TOPEHus).
Oxcuapl. Ilpumenenue xkucnopona. CrnocoObl TOJNy4eHUS KHUCIOpoja B JabopaTopuut u
npombiiieHHOCTU. KpyroBopoT kucnoposa B nipupojsie. O30H — ayuioTpornHask MoAU(UKAIUs
KHCJIOPOJA.

TerioBoit 3P¢eKT XUMUYECKON peaklud, TEPMOXMMUYECKHE YpaBHEHHs, 3K30- U
SHJOTEPMHUUYECKHE peaKUUHU. TOIMBO: Yrojdb M METaH. 3arpsA3HEHUE BO3/1yXa, YCUJICHUE
NapHUKOBOTO A ekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonmopon — »neMeHT U mpocToe BemiecTBO. HaxokaeHue BoOaopojia B MPUPOJE,
(dbu3nYecKre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MmonydeHus. Kucinotsl u comu.

Momnsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHECHUSIM.

duznueckue cBoMcTBa BOAbl. Boga kak pactBopurens. PactBopsl. HackllieHHbIE U
HEHACBIIIEHHBIE PAcTBOPhI. PacTBOpMMOCTH BEHIECTB B BojJie. MaccoBasi /10Jig BEIECTBA B
pactBope. XUMHUUYECKHUE CBOMCTBa BoJbl. OcHOBaHMs. Pojib pacTBOPOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopot Bozbl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BoJA. OXpaHa U OYUCTKA
IIPUPOJHBIX BOJ.

Knaccuduxanuss nHeopranuuyeckux coeauHeHuil. Oxcunpl. Kiaccudukaiuss OKCHIOB:
cojeoOpasyromie  (OCHOBHBIC,  KHUCJIOTHbIE, aM(OTEpHbIE) U  HECcoJeoOpa3yroIIue.
Homenkitarypa okcunoB. @uznueckue 1 XMUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanui. @U3MUYECKHE M XUMHYECKHE CBOMCTBA OCHOBaHWM. [lonmydenue
OCHOBaHUM.

Kucnortel. Knmaccudguxanus kucinot. Homenkmarypa kucior. @usnyeckue 1 XUMHUECKHE
cBoMcTBa KucIoT. Psan aktuBHocTH MetaiuioB H. H. bekerosa. [lomyuenue kucior.

Conu. Homenkiatypa coseit. dusznueckue u XxuMudeckue cBoicTBa cosieil. Ilonydenue
COJIEH.

I'eHeTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OMpEJIEICHUE COJEPKaHUs KUCIOpoaa B BO3AYyXe, MOJyueHue, cooupaHue,
pacro3HaBaHWE W U3YUYEHHE CBOWCTB KHUCIOPOJa, HAOIIOJECHUE B3aMMOJCHUCTBHUS BEUIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BO3SHUKHOBEHHUS U MpPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHUE C
oOpa3liaMd OKCHUJIOB M ONHUCAHHWE HUX CBOMCTB, MOJYyYEHHUE, COOMpAHHUE, paClO3HABAHUE U
U3y4YCHHE CBOMCTB BOJopojaa (ropeHue), B3aumojaeicTBue Bomopoga ¢ okcumom wmeau (1)
(BO3MOKHO HCTIONH30BAHNE BHICOMATEPUATIOB), HAOIIOJEHNE 00PA3IOB BEIIECTB KOJIMYECTBOM
1 Momb, ucclienoBaHUe OCOOEHHOCTEH PAacTBOPEHHUS BEIIECTB C Pa3IMYHOM PaCTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MacCOBOW [OJEHM PACTBOPEHHOTO BEILECTBA,
B3aMMOJICUCTBUE BOJABI C MeTauilaMu (HaTpueM M KajblMeM) (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEPUAIIOB), UCCIEAOBaHUE 00pa30OB HEOPTraHMUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/ICHUE M3MEHEHUs OKPACKM MHAMKATOPOB B PACTBOpax KUCIOT W IIETIOYEH, U3ydeHHUE



B3aumojencTeus okcuga meau (II) ¢ pactBopoM cepHOM KHCIIOTBI, KUCIOT C METaJlJlaMH,
peakuuyd HEWTpaIu3aluM, IOJYYCHUE HEPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJHOTO
METaJUla JPYrUM H3 PacTBOpPa COJIM, PEIICHUE OKCIECPUMEHTAIBHBIX 3a7ady IO TEMeE
«BakHenIne Kiaccsl HEOPraHUYECKUX COCIUHEHUI.

Iepuoanuyeckuii 3axkoH u Ilepuonmyeckasi cucrema xumuyeckux iemenros . H.
Mengeaeesa. Crtpoenue aTOMOB. Xumnuyeckas CBA3b. OxucauTeabHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUHN

[lepBble MOMBITKM KJIACCU(PUKAIMU XUMUUYECKUX »dJieMeHTOB. [loHsitHe o rpynmax
CXOJTHBIX DJIEMEHTOB (II[EJIOYHBIC U MIEJTOUYHO3EMEIbHBIC METAJIJIbI, TAJIOT€HbI, UHEPTHBIC T'a3bl).
DneMeHThI, KOTOpble 00pa3ytoT aMPOTEepHbIE OKCUABI U THIPOKCUBI.

[lepuonnueckuit 3akoH. llepuonmyeckass cucremMa xumuueckux »diaemeHToB J[. WM.
MenneneeBa. Koporkonepuonnas u JiauHHOnepuoaHas Qopmbl [lepuoauyeckoit cucTteMbl
xumuueckux diemeHToB [l. M. Menneneesa. Ilepuonbl m rpymnmbsl. Du3nyeckuii CMBICT
MOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIIEMEHTA.

Crpoenune aromoB. CocraB artoMHbIX sfep. HM3oronmsl. Omektponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEePBbIX 20 XUMHUUECKUX A1eMeHTOB [leproauueckoil CucTeMbl
J. WN. MenneneeBa. XapakTepUCTUKA XUMHYECKOrO »JJIEMEHTAa [0 €ro MOJIOKEHUIK B
ITepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUSI paJMyca aTOMOB XMMUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB 110 I'PYIIaM U IEPUOAAM.

3nauenue Ilepuonnueckoro 3akoHa u llepuonnyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
1T pa3BUTHS HAyKH U TIpakTuku. . 1. MeHnneneeB — y4€HbIN U rpakIaHUH.

Xumuyeckas CBSI3b. KoBaneHnrnas (monsipHas 151 HETOoJIsIpHAas ) CBSI3b.
DNEKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. LlOHHAas CBS3b.

Crenenp  okucieHusa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipormecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OOpa3lloB BEIIECTB METANIOB MU HEMETAIJIOB, B3aMMOJEHCTBHE THUIPOKCHUAA
LMHKA C pacTBOpPaMU KHUCJIOT M ILIEJIOYEH, MPOBEIEHUE ONBITOB, WIIKOCTPUPYIOIINX ITPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi (TOpEHUE, PEAaKIIMU PA3I0KEHUS, COEAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanusa MexXnpeIMETHBIX CBSI3€M MpU U3yYEHUH XHUMHUU B § KIACCE OCYILECTBISETCA
yepe3 MCIHOJb30BaHHE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHA, TaK ¥ TIOHATHA,
SABJISFOLIUXCS CUCTEMHBIMU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuue ecTecTBEHHO-HAyYHbIE TMOHATHS: Hay4YHbIM (aKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanW3, CHWHTE3, KiIaccupukamus, TEPUOJUYHOCTh,  HAOIIONEHWE,  DKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aTroM, D3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, SJEKTPUUECKUN 3apsiji, BEIIECTBO, TeJO, O0OBEM, arperatHoe
COCTOSIHME BEILIECTBA, a3, (PU3MUECKUE BEJIMYUHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, TJIAHETHI,
3BE31161, CoTHIIE.

buonorus: dorocunTes, apixanue, buocdepa.



I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOABI, IOJE3HbIE
HCKOIIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ileppuonnueckuit 3akoH. llepuoamyeckas cucremMa xumudeckux oviemeHToB J[. M.
MenpneneeBa. CrTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XHMHYECKHX
AJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kajus, KalbIUs U UX COCIMHEHUN B COOTBETCTBUH C
MTOJIO’KEHHUEM DJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKUM U BHUAA XMUMHUYECKOH
CBSI3U.

Knaccudukanus m HOMEHKJIATypa HEOPraHMYECKHX BEIIEeCTB. XHMMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMUXCA K PA3JIUYHBIM KJIAacCaM HEOPraHMYECKHX COEAWHEHHUM, T€HETHYECKas
CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakuil Mo pa3iuyHbIM MpHU3HAKaM (110 YUCITY U COCTaBy
YyYacCTBYIOIIMX B pPEaKlMW BEHIECTB, MO TEIJIOBOMY 3(deKTy, Mo H3MEHEHUIO CTeleHei
OKHUCJICHHMS] XMMUYECKHX DJIEMEHTOB, MO OOpaTMMOCTH, N0 YYacTHIO Karainu3atopa). JDK30- U
SHIAOTEPMHUYECKHE PEAKIIUN, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsitue o ckopoctn xumuueckon peakuuu. [loHsiTue 00 OOpPAaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOT€HHBIX W TETEpPOreHHbIX peakuusax. [lonstue o
karanusze. lloHsTne o0 XumuueckoM paBHOBecHH. DakToOpbl, BIUAIOIIME HA CKOPOCTh
XUMUYECKOW pPEaKIMU U MOJO0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTENBHO-BOCCTAHOBUTEIBFHBIE PEAKIIMU, JJICKTPOHHBINM OanaHC OKHCIUTENBbHO-
BOCCTAHOBHUTENIbHON peakuuu. COCTaBIECHHE YpPAaBHEHUN OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopusi NMEKTPOTUTUUECKON TUCCOLMALIUN. DIEKTPOIUTHI U HEAJIEKTPOJUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M [IHCCOLMAIIMU BEIIECTB C Pa3JIMYHbIMU BUIAMU XHMHYECKOW CBS3H.
Crenienp qucconuanui. CUiIbHbIC U CIa0bIe AIEKTPOIHTHI.

Peakiiuu monHoro obMmeHa. YcloBUsS MPOTEKaHMS peaKIuii MOHHOTO OOMEHa, MOJIHBIC U
COKpalIEéHHbIE MOHHbIE ypaBHEHHs peakuuil. CBONCTBAa KHUCIOT, OCHOBAaHUW U COJIEH B CBETE
MIPEACTaBICHUH 00 SJICKTPOJUTHYECKOW aucconmarnuu. KadecTBEHHBIC pPEaKIMM HAa HOHBI.
[TonsiTHE O TUIPOIU3E COJICH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMM KPUCTAUIMYECKUX PEIETOK HEOPTaHUYECKUX BEIIECTB —
METa/NIOB W HeMeTauioB (TrpadurTa ¥ anMmasa), CIOXKHBIX BEMIeCTB (XJopuaa HaTpus),
HCCIICJOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHMYECKOM pPEAKIHH OT BO3JEUCTBUSA Pa3IMYHBIX
(bakTOpOB, UCCIEOBAHUE DJEKTPOIMPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLIECCa JUCCOLUAIIH
KHCJIOT, IIeJo4Yed W coyied (BO3MOYKHO HCIOJIb30BaHME BHUIEO MATEpUAJIOB), IMPOBEACHUE
OMBITOB, WJUTIOCTPUPYIOUIMX MPU3HAKU MPOTEKaHUs peakiMi MOHHOro oOMeHa (0Opa3oBaHMe
ocajJika, BBIJECJIEHHE ra3za, oOpa30BaHUWE BOJbI), OMNBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN (FOPEHUE, PEAKLUUU Pa3I0KEHUS, COCIUHEHUS),
pacIio3HaBaHWE HEOPTraHMYECKHUX BEHIECTB C MOMOIIBI) KAaYECTBEHHBIX PEAKIHWW HAa HOHBI,
peleHne SKCIEPUMEHTAIbHbIX 3a/1a4.



HeMmeTa/ibl U MX coeTMHEHUS

OO6mass xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
crerieHd okucieHus. CTpoeHne U (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMUYECKHe CBOMCTBA Ha MpuMepe xjopa (B3aMMOJEHUCTBUE C METaJJlaMH, HEMETaUlaMu,
menouamu).  XsopoBogopona. CossHas KHUCIOTa, XWMHYECKUE CBOMCTBA, TMOJIYy4YEHUE,
npumMeHeHue. JlerdcrBue xjopa W XJIOpPOBOAOPOJA HA OpPraHuM3M 4YelloBeka. BakHeunine
XJIOPUBI U UX HAXO0XKJICHUE B IPUPOJIE.

O6mas xapakrepucTuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTpOEHUsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa M Cephl. AJIIOTPOIHBIE MOAU(PUKAIIMU KUCIOPOAa U Cepbl. XUMUUECKUE CBOWMCTBA
ceprl. CepoBopopon, cTpoeHue, (U3MYECKUEC M XUMHUYECKHe CBOMCTBA. OKCHIBI CEPbl Kak
MPEJACTAaBUTENIN KUCIOTHBIX OKCUIIOB. CepHasi KHCJIOTa, PU3MUECKHUE U XMMUYECKUE CBOMCTBA
(oOmme kak TIpeACTaBHUTENS Kiacca KHUCIOT U crenuduueckue). XUMHUUECKHUE pPeaKIluu,
JIeXKalue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJydeHHs cepHOM KucioThl. [IpumeHeHue
cepHoil kuciOoThl. CoONMuM CEpHOM KHUCIOTHI, KAadeCTBEHHAas peakius Ha Cyiab(aT-uoH.
Haxoxaenue cepsl U €€ COeNMHEHUN B TPHUPOJC. XMMHUYECKOE 3arps3HEHUE OKpYKaroIien
Cpeabl COCTMHEHUSAMM Cepbl (KHCJIOTHBIE JTOXKIH, 3aTPSI3HCHHUE BO3yXa M BOJOEMOB), CIIOCOOBI
€ro NnpeaoTBpaIICHUs.

O6mass xapaktepuctuka djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHbIe CTENEeHU OKHUCIEHUS. A30T, pacupocTpaHeHHe B MpUpoae, (U3HMYECKUue u
XUMHYeCcKue cBoWcTBa. KpyroBopoT aszora B mpupoie. AMMHUAK, €ro (Quanyeckue u
XUMHYECKUE CBOICTBa, mojiyueHne M mnpuMmeHeHue. Coiau amMMOHHS, HX (U3UYECKUE U
XUMHYECKUE CBOICTBa, MpuMeHeHue. KadecTBeHHasi peakiysi Ha HOHbI aMMOHMs. A30THas
KUCTIOTa, €€ MoyiydeHue, (HU3MYecCKue U XMMUYECKHe CBOMCTBa (0O0IIHME KaK IMpeACTaBUTEIS
KJlacca KUCioT U crnenuduieckue). Vcrnonp3oBaHue HUTPATOB U COJE aMMOHHUS B KayecTBE
MHUHEPAJIbHBIX YI00OpEeHUH. XHWMHUYECKOE 3arpsS3HCHHE OKPYXKAIolleld Cpelbl COSTUHCHHSIMU
a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3yXa, MOYBBI M BO0oEMOB). Docdop, amoTponHbie
Momudukanuu dochopa, ¢uzmdeckue u xumuueckue cpoictBa. Okcupa docdopa (V) wu
dbochopHas kucimoTa, (pU3NUECKHE W XUMHUYECKHE CBOWCTBA, IONydeHHe. lcmonmb3oBaHHE
dbocdaToB B KaueCTBE MUHEPATHHBIX yIOOPECHHUIA.

O6mast xapakrepucTuka sneMeHToB |V A-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. Y TJIEpO/, AJTIOTPOIHBIE MOAU(PUKALINY, PACTIPOCTPAHCHHE B
npupoae, (GuMvyeckue W XUMHUYECKHe CBoOicTBa. AncopOuus. KpyroBopor yriepoma B
npupoae. OKcuapl yriepoaa, ux (puandeckue U XMMHUUYECKHE CBOWCTBA, JACHCTBUE HA KUBBIC
OpraHW3MbI, MOJIYYEHUE W MNPUMEHEHHE. DKOJOTHMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V), runoresa ri100aapsHOTO MOTSIUICHUS KIIMMAaTa, MAPHUKOBBIN 3G deKT. YroapHas
KHCIIOTa U e€ conM, UX (PU3nyYecKkne W XMMHYECKHE CBOWCTBA, TMOJYYCHHE W TPUMEHEHUE.
KauecTBeHHast peakuusi Ha kapOoHAT-UOHBI. Vcnonap30BaHne KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIJIEHHOCTH U CEIIbCKOM XO3SIUCTBE.

[lepBoHauanbHble TOHATHUA 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAMHEHUSAX yriepojaa
(MeTaH, 3TaH, HSTWIIEH, AalleTWIEH, S3TaHOJ], TJUUEPUH, YKCycHas Kuciora). IIpuponHbie
HUCTOYHUKH YIJIEBOAOPOAOB (YroJib, MPUPOAHBIM ra3, HedTh), MPOAYKTbl HUX MEpPepabOTKH
(6eH3uH), WX pPoOJIb B OBITY W NpOMBINUICHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX



BEIllECTBAX: XUpax, OejlKax, yrieBoJlax — M UX POJIM B >XKU3HU ueloBeka. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKUE CBOMCTBA, MOJYyUYCHHE U NPUMEHEHHE.
Coenunenust kpemHus B npupojge. OOmwme mnpeactaBieHus o6 okcuae kpemHus (1V) u
KpeMHUeBOM kuciote. CWIMKaThl, WX HCHOJb30BaHHE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiue cTpouTenbHble MaTepualbl: KepamMHuKa, CTEKJIO, IEMEHT, OETOH, >Kele300€TOH.
[TpoGneMbl 6€30MacHOr0 UCTIOIL30BAHUSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuit IKCnepumenm:

M3yueHHue oO0paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEJCHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOJIOACHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakarolniue puznueckue U XMMUYECKUE CBOWMCTBA TajJJOT€HOB M UX COEJUHEHUM (BO3MOXKHO
WCIIOJIb30BaHUE BHUJICOMATEPHAIIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOPUIO0B (TaJIOTEHUJIOB),
O3HAKOMJICHHE C o0pa3lnamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB), HAOJIOJEHHE TMpollecca oOOyrJIMBaHUS  caxapa TOA  JIEUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KUCJIOTHI, U3YYCHUE XUMHUYECKUX CBOMCTB pa30aBIICHHOW CepHOI
KHUCJIOTHI, NPOBEJICHHE KAYECTBCHHOW peakIuu Ha CcyJb(aT-uoH U HaOMIoJeHue TpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJIEHHE ¢ (PU3WYECKHUMU CBOMCTBaMH a30Ta, Gochopa U UX COSAMHEHUU
(BO3MOXXHO HCIOJIb30BaHME BHJAEOMATepUaioB), oOpa3laMu a30THbIX U (HOChHOPHBIX
ynoOpeHuid, mojydyeHue, coOupaHue, paclo3HaBaHUE M W3YyUYCHHE CBOWCTB aMMHMaKa,
pOBEJICHUE KAaYeCTBEHHBIX PeaklMii Ha MOH aMMOHHS U (ocdaT-uoH U U3ydyeHHE TMPU3HAKOB
UX TIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI ¢ MEJbI0 (BO3MOYKHO
UCIIOJIb30BAHUE BHUCOMATEPUATIOB), U3YUYCHUE MOJEJIEH KPUCTANIMUECKUX PEHIETOK aaMasa,
rpadura, ¢yaaepeHa, O3HAKOMJIEHHE C TIPOILECCOM aJcopOIHMu pPacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTHUBOTa3a, MOJIydeHUue, COOMpaHue, pacro3HaBaHUE
1 U3y4YeHUE CBOMCTB YIJIEKUCIIOrO rasza, MpOBEJCHUE KAa4eCTBEHHBIX peakIui Ha KapOOHAT U
CUJIMKAT-UOHbBl W W3y4YEHHWE TMPU3HAKOB UX MPOTEKAHMUS, O3HAKOMJICHHE C MPOIYKIUEH
CWJINKATHOW TMPOMBIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «Baknenmme
HEMETAJUIbl U UX COCTUHCHUS».

MeTta/ulbl M UX COeTHUHEHMSI

OO6miass XapakTepUCTHKAa XHMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHMHM UX
nonoxenusa B llepuonmueckorn cucremMe xumudeckux siemMeHToB JI. M. MenneneeBa u
ctpoeHuss aromoB. CTpoeHwe MeTaioB. MeTtamMyeckas CBsI3b M MeTajuIM4yecKas
KpUCTAJIIMYECKAs PeMIETKA. DIEKTPOXUMHUYECKUN Pl HaNpsbKeHu metamioB. Ousnueckue u
XUMHUYECKHE CBOMCTBA MeTauioB. OOIue crmocoObl MonMydeHus MeTtauioB. IloHsaTHe o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI WX OT Kopposuu. CIumaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[[leno4yHble METAILIBI: TTOJIO)KEHKE B [leprHoAnYecKOr CUCTEME XUMUYECKHUX JIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE UX aTOMOB, HAXOXJICHUE B Npupoaec. OPU3NUECKUE U XUMHUYECKHE
cBoiicTBa (Ha mnpumepe HaTpus W Kamusi). OKCUABI W TUIAPOKCUALI HATPUS W KaJus.
[TprmMeHeHne meIOYHbIX METAJUIOB U KX COCUHEHHUI.

[[lenoyHO3eMeNbHBIE METAJIBI MAarHUd W KalbIMid: mMoJiokeHue B llepuommyeckon
cucteMe xumuueckux siaemeHTtoB JI. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHUE B



npupoje. PU3ndeckue U XMMUYECKUE CBOKWCTBA MAarHus U Kaiblus. BakHenlme coenuHeHus
KaJIbLUS (OKCU, TUAPOKCHU, coJin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Anromunuii: nonoxxkenue B Ilepmoamdeckol cucremMe XMMHYECKHX anemeHToB /I, .
MeHnneneeBa, CTpOEHUE aTOMA, HaxoKJAeHUe B npupoae. GU3snyeckre U XMMUYECKHE CBOWCTBA
anoMuHusA. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuoauueckoid cucrteme xumuueckux osnemeHtoB . N
MeHnneneeBa, CTpOEHUE aTOMa, HaXOKJIECHUE B Npupojae. Pu3ndeckue 1 XUMHUYECKHE CBOMCTBA
xenesa. Oxcuabl, ruapokcuasl U conu skeneza (I) u xenmeza (Ill), ux cocras, cBoiicTBa u
MIOJIyYEHHE.

Xumuyeckuit IKCnepumenm:

O3HAaKOMJIEHHE C O0Opa3llaMud METAJIOB M CIUIABOB, WX (PU3MYECKUMM CBOWCTBAMH,
U3y4YeHHE PE3yNbTATOB KOPPO3UHU METAIOB (BO3MOYHO HCIOJIb30BaHHUE BUIAEOMATEPUAJIOB),
O0COOEHHOCTEW B3aMMOJICHCTBUS OKCHJAA KajJbllMsl W HaTpus C BOJOM (BO3MOKHO
MCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOBI, MpoIiecca TOPEHUs
’Keye3a B KUCIO0poJie (BOBMOXKHO MCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), MIPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi HAa MOHBI: MAarHUsI, KaJIbIMs, aJIOMUHUS, ITMHKa, kene3a (Il) u xenesa
(1), menu (1), HaGMOCHUE W ONTUCAHKE MPOIECCOB OKPAIIMBAHKS [IAMEHU MOHAMHU HATpUS,
KaJusi ¥ Kanblys (BOBMOXHO HCIIOJIb30BAaHUE BUEOMATEPUAJIOB), UCCIIEIOBaHNE aM(OTEPHBIX
CBOMCTB TMIPOKCHJA ATIOMHHHUS M THJIPOKCHIIA LIUHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 33734
no teme «BakHeWIlne METaJUTbl U UX COCTHHEHUSD.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecTBa 1 MaTepuansl B TOBCEJHEBHOM KM3HU 4YellOBEeKa. be3onacHoe MCIoab30BaHue
BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. [lepBas momomrp mpu XMUMHYECKHX OXKOTrax u
OTpAaBJICHUSIX.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIoLel cpenbl (MpeaeabHas AOIMyCTUMas KOHIIEHTpaus
BemiectB, paynee — [1JIK). Poib XxuMum B pelieHUN SKOJIOTUUECKUX TIPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3IoB MaTepUanoB (CTEKIIO, CIIaBbl METAIIJIOB, TIOJTUMEPHbIC MaTEPUAIIbI ).

Mexcnpeomemmunie ceasu

Peanuzanusa MexXnpeIMETHBIX CBSI3€M MpU U3yYEHUH XMUMHUU B 9 Kilacce OCYILECTBISETCA
yepe3 MCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHA, TaK ¥ TIOHATH,
SBJISIFOLLUXCS CHCTEMHBIMU ISl OT/IENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (akT, THIOTE3a, 3aKOH, TEOpHs,
aHanu3, CHWHTE3, KiIaccuukanus, TEPUOJUYHOCTh,  HAOMIO/EHHWE,  DKCIEPUMEHT,
MOJICIUPOBAHUE, W3MEpPEHUE, MOJCNb, SBIICHUE, TMAPHUKOBBIN dd(deKT, TexHomorus,
MaTtepuarbl.

®usnka: Marepusi, aToM, DOJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWA, H30TOMbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJJIEKTPUUYECKUU 3apsii, TMPOBOAHUKH, MOJYIPOBOJHUKU,
JOURJIEKTPUKH, (OTORIEMEHT, BEIECTBO, TEIO, 00BbEM, arperaTHOE€ COCTOSIHHME BEILECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAINIMYECKAass PEHIETKA, CIUIABbl, (PU3UYECKHUE BEIUUHUHBI,
€IVMHHUIIBI U3MEPEHNUSI, KOCMUYECKOE POCTPAHCTBO, IUIAHETHI, 3BE31bI, CONHIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEpAIbHBIE YIOOpEHUs,
MHUKPO3JIEMEHTbI, MAKPO3JIEMEHTBI, MUTATEIIbHbIC BEIIECTRA.



I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOABI, IOJE3HbIE
HCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI IO XUMHUHUN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JJMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHHS MPOTPpaMMbl OCHOBHOTIO 0OIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00YUYEHHUS] XUMUM B €IMHCTBE YU4eOHON M BOCIUTATEILHOMN JESATEILHOCTH
B COOTBETCTBUU C TPAJAUIMOHHBIMH POCCUMUCKUMH COIMOKYJIBTYPHBIMH M JIyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMU B OOIIECTBE MPaBWJIAMU U HOPMAaMU TOBEICHUS U
CrOCOOCTBYIOT MIPOIleCCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLMAIIU3AIIUUA 00yYarOIITUXCS.

JIMYHOCTHBIE PE3yJAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIUN M PACIIMPEHHUE OMbITA JESITEILHOCTH Ha &
OCHOBE, B TOM YHCJIC B YACTH:

1)maTpMoTH4YeCKOro BOCIMTAHUS .

IIEHHOCTHOT'O OTHOIIEHUS K OTE€UECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYyIHOMY
HACJICWIO0, TIOHUMAHUS 3HAYCHUS XMUMHUYECKOM HAayKH B KW3HU COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJCTh JOCTOBEPHOUN MH(OpMaIEl 0 MepeOBhIX JOCTHKEHHUSIX U OTKPBITUSIX
MHUPOBOM M OTCYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE
MHUpa U 00IIeCTBa;

2)rpaskaIaHCKOro BOCIIUTAHUS

MPEJCTABICHUS O COLMAJIbHBIX HOpPMax U IMpaBWiaX MEXJIWYHOCTHBIX OTHOIIEHUMN B
KOJIJICKTHBE, KOMMYHUKATUBHOM KOMITETEHTHOCTH B 0OIIIECTBEHHO TTOJIC3HOM,
y4eOHOHUCCIICIOBATENIbCKOM, TBOPYECKOW W JPYTUX BHUIAX JESITCIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW COBMECTHOW JCSATEILHOCTH TIPH BBIMOJHEHWH YYEOHBIX, ITO3HABATEIIbHBIX
3a/1a4, BBITIOJITHCHUU XUMHUYECKUX SKCIIEPHMEHTOB, CO3JaHUN YY€OHBIX IIPOCKTOB, CTPEMIICHUS
K B3aMMOIIOHUMAHHIO M B3aUMOITOMOIIIM B TIPOIIECCE ATON yUeOHOM AeATEILHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJACHHE M TOCTYNKH CBOMX TOBApHUILEH C MO3WLMM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCJIEACTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MHPOBO33PEHUYECKUE  TPEJCTABICHUS O  BEIIECTBE W  XUMHUYECKOM  peaKkIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU M COCTABJSAIONIME OCHOBY JIJIsi
MMOHUMAHMS  CYIIHOCTH HAyYHOM KapTHHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C MPUPOJIHOU Cpeaoil, 0 poiu
XUMUHM B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEeIbHBICE MOTHBBI, HANpaBJICHHBIE Ha IMOJYYECHHE HOBBIX 3HAHWM MO XUMUH,
HEOOXOaUMBIE ISl OOBSICHCHUS HAOJI0JIaeMBIX TIPOIIECCOB M SIBJICHUMN, ITO3HABATEILHOM,
WH(MOPMAIIMOHHOM W YHTATEJIbCKON KYyJIBTYpPhl, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHHOM
paboThl ¢ Y4yeOHBIMM TEKCTaMH, CIPABOYHON JHUTEPATypOi, MOCTYIMHBIMU TEXHHUYECKUMHU
cpeacTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHI;

HHTEpEeC K OOYyYCHHIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHONW M MCCIIEIOBATEIBCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpaBJICHHOCTH ¥ YPOBHA OOYYCHHUS B AJIbHEHIIIEM;



4)¢popMupOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3J0pOBbI 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUI U HEMPUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOJICHUSI aJIKOroJis, HAPKOTUKOB, KYpPEHHUs), HECOOXOJAMMOCTH COOJIOICHUS
npaBuil OE30MACHOCTU MPU OOPAIICHUH C XUMHUYECKUMH BEHIECTBAMHU B OBITY U peabHOI
KU3HH;

5)TpyaoBOro BOCIMTAHMS:

HMHTEpeC K MPAKTUYECKOMY U3YyUCHHIO Mpodeccuid u TpyJa pa3IMuHOro pojia, YBaXKEHHUE K
TpyAy U pe3yiabTaraM TPYAOBOM AEATEILHOCTH, B TOM UYHCIE Ha OCHOBE IPUMEHEHUS
NpPEAMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIM BBIOOP WHAUBUIYAIBHON TPACKTOPUU
MPOJIOKEHUsT 00pa30BaHUsS € y4E€TOM JIMYHOCTHBIX HHTEPECOB W CIOCOOHOCTU K XUMUHU,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTEIHOW MPodeCCUOHABHON ACSTEILHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6)3K0J10TUYeCKOr0 BOCTIUTAHMS:

AKOJIOTUYECKH IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHMS, MIOHMMaHNE IIEHHOCTH 3/I0POBOTO M 0€30MacHOro odpasa »KU3HH,
OTBETCTBCHHOE OTHOIIICHUE K COOCTBEHHOMY (U3WYECKOMY W TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHHME LIEHHOCTH COONIOACHUS TMpaBWi OE30MacHOro TMOBEJIEHUS TMpu pabore ¢
BEII[ECTBAMHU, a TAK)KE B CUTYaIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, TOJydyaeMble MPU W3YYECHUU XUMUH, IS PEIICHUs
3aJa4, CBSI3aHHBIX C OKpYXKarmoUIed MPUPOJHOM CpeAoi, [Js TOBBIIMIEHUS YPOBHS
AKOJIOTUYECKON KYyJIbTYphl, OCO3HaHHUS TJIOOAIBHOTO XapakTepa SKOJOTHYECKUX MPoOJeM U
OyTel WX PpELICHHs IOCPEACTBOM METOJAOB XHMHUHU, SKOJOTMYECKOTO MBILIUIEHUS, YMEHHUS
PYKOBOJCTBOBATHCS UM B IIO3HABATEJIbHON, KOMMYHUKATUBHOW U COLMAIIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe meTampenMeTHBIX pPe3yJlbTaTOB BBIACIAIOT 3HAYMMbIEC IS (HOPMUPOBAHMS
MHPOBO33pEHUST O0IICHAYYHbIC MMOHATUS (3aKOH, TEOPHSs, IPUHIIUI, TUIIOTE3a, (PaKT, cucTema,
MpoLIeCC, IKCIEPUMEHT U JIPYTOE.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yU€OHBIX
MpeIMETax U MO3BOJIIOT Ha OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEICTABICHHE
0 1IEJIOCTHOM HaYYHOM KapTHHE MUpPA, U YHUBEpPCAJIbHbIE YUeOHbIe AEHCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKAaTHBHBIC, PETYJISATUBHBIC), KOTOPbIE OOecreynBaloT (OpMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY ITUIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU eI TEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

YMEHHUSI HUCIMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHWU 3HAHMM:
pPacKpbIBaThb CMBICT XHUMHUYECKMX MOHSTUN (BBIACNISATH HUX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3AUMOCBS3b C IPYTUMH TOHITHIMU), UCTIOIB30BaTh MOHATHUS JIJIST OOBSICHEHUS
OTIEIbHBIX (DAaKTOB W SIBIICHWW, BBHIOMPATh OCHOBAHHUS M KPUTEPHH I KIaCCH(PUKAINH
XUMUYECKUX BEIIECTB M XMMHYECKUX peaKlHUi, yCTaHABIMUBATh NPUYUHHO-CICIACTBEHHbBIC
CBA3U MEXJIYy OOBEKTAaMHM H3Y4YEHHUS, CTPOUTH JIOTUUECKUE pacCyXaAeHUsi (MHIYKTUBHBIE,
JeyKTUBHBIE, 10 AHAJIOTHUH ), JIETIATh BHIBOJIBI U 3aKIIOUYEHUS,

YMEHUE MPUMEHSTh B MpoIlecce MO3HAHUS MOHATUS (IIPEAMETHBIE U METanpeaMETHHIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIH, HUCIIOJIb3YEMble B XHMHH, MPEOOPA30BHIBATH IIHPOKO



MPUMEHSIEMbIE B XUMUM MOJICJIbHBIC MPEJICTABICHUS] — XMMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuyeckas (opMyna M ypaBHEHHE XHMHUYECKONW peEakiuu — TMpU pEHIeHUU Y4eOHO-
MO3HABATEIBHBIX 3a7a4, C Y4YETOM OTUX MOJACIbHBIX TMPEACTABICHUN BBIABISATh U
XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMHUUYECKUX BEUIECTB U
XUMUYECKUX PEAKIUM, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CJICACTBEHHbIC CBA3U U
MPOTUBOPEUHMS B U3yUaeMbIX IIPOIIECCax U SIBICHUAX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

yYMEHHUE MCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTa IMO3HAHUA, a
TaKkk€ B KadyeCTBE OCHOBBI JUisi (OPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHrue ONbITa MO IJIAHUPOBAHHWIO, OPTaHU3AIMK M TPOBEIACHUIO YUCHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOJI0/IaTh 3a XOJ0M MPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH
€ro pe3ysbTaT, (OpMyIUpPOBaTH 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO OIbITA,
UCCJIeI0BaHUS, COCTABIATh OTUYET O MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHUE BBIOUPATh, AHATM3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAITHIO PA3TUYHBIX BUIOB
u (QopM TpeACTaBICHUSA, TOJy4aeMyl U3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
auTepaTypa XUMHUYECKOTO COJIep)KaHWs, CHOpaBOYHbIE TocoOms, pecypchl HWHTepHeTa),
KPUTHUUYECKHU OIICHUBATH MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE PUMEHSTh Pa3IuYHbIe METOJIbI U 3aMpPOChl MPHU MOUCKE U 0TOOpe MHpOpMAIH U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS Y4YEOHBIX W IMO3HABATEIbHBIX
3alady  OMpeneNi€éHHOTO  TWIA, NPUOOpEeTeHHWe OmbiTa B  00JIACTU  HCHIOJIb30BAHMUS
MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTUW, OBJAJ€HUE  KYJIbTYpOH  aKTUBHOTO
UCIIOJIb30BaHMS PA3JIMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSATENHHO BHIOMpATh ONTHUMAIbHYIO
dbopmy mpeacTaBieHUs WHGOPMAIUU W WUIIOCTPUPOBATH pelIaeMble 3aaydl HECIOKHBIMU
cXeMaMu, JuarpaMMamu, IpyruMu hopmMamMu rpaduKu U UX KOMOWHAIIUSIMU;

yMEHHE HCIOJIb30BaTh W aHaJU3MPOBATh B Ipoliecce YYEOHOW M HCCIIEeOBATEIHCKON
JESTENBbHOCTH HMHPOPMALMIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SHCTBA U
TpPaHCTIOPTa HA COCTOSTHUE OKPYKAIOIIEH MTPUPOTHOMN CPEIbI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHUS 3aJaBaTh BONPOCHl (B XOA€ Jauanora u (WIH) AMCKYCCHUU) MO CYIIECTBY
oOcyxnmaeMoi Tembl, (GOPMYIHPOBATH CBOM TPEIJIOKEHUS OTHOCUTEIBHO BBITIOJIHCHUS
MPEIOKECHHOW 3a/1a4u;

YMEHUS MPEACTaBIATh IOJIYyYEHHBIE pEe3yJbTaThl IMO3HABATEIBHOW MESTEIBbHOCTH B
YCTHBIX MW THCbMEHHBIX TEKCTax; JejaTh MPE3EHTAlUI0 PEe3yJIbTaTOB  BbINOJHEHUS
XAMHYECKOTO  OKCIIEpUMEHTa  (JJaDOpaTOpHOTO  OMbITa, JA0OpaTOpHOM  paboOTHI MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO ITPOEKTA);

YMEHHUSI Y4eOHOr0 COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIbHOU U
UCCIIEIOBATEIBCKON AEATETbHOCTH MPU PEIICHUH BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE YuETa
OOIIUX MHTEPECOB U COTrJIAcCOBAaHUS MO3ULUNA (0OCYXJeHHs, OOMEH MHEHHSIMHU, «MO3TOBBIC
HITYPMbI», KOOPJIMHALIUSI COBMECTHBIX JEUCTBUH, ONpPEIeSICHUE KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJIHEHHOM PabOTHI U ApYrue).

PeryasiTuBHbIEe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



YMEHHE CAMOCTOATENBHO ONPENEIATh LEIH IEIATEIbHOCTH, INIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJUPOBATh M MNPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOK JIE€ATEIBbHOCTh, BBIOMPATh
HaumOonee HP(DEKTUBHBIE CIOCOOBI pelIeHUs y4yeOHBIX W TO3HABaTEJIbHBIX  3ajiad,
CaMOCTOSTEIIBHO COCTAaBIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIN aITOPUTM IEUCTBUU IIpU
BBINIOJIHEHUU 33JaHUil C y4y€TOM TOJYyYEHHs] HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaxX —
BEILIECTBAX M PEAKUUAX, OLEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3yJIbTaTa 3asBJICHHON LENH,
YMEHHE UCTOJIb30BaTh U AHAIN3UPOBATH KOHTEKCTHI, IPEJIaracMble B yCIIOBUM 3aJaHUI.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 0053aTE€IBLHOTO COJAEpKaHUS,
YCTAHOBJICHHOTO JIaHHOW (enepanbHOM pabouell MporpaMMoi, BBIIEIAIOT: OCBOEHHBIE
OoOy4YaroIMMHCS HAy4YHbIE 3HAHMS, YMEHHUS M CHOCOOBI JEWCTBUM, crneuupuyecKkue s
npeaMeTHOM 00sacTu «XUMUS», BUABl JEATEIbHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpNpETaly, NpeoOpa3oBaHUI0O U MNPUMEHEHHI0 B Pa3JIMYHBIX YU4e€OHBIX W HOBBIX
CUTyalusX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUA:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHATHUI: aTOM, MOJEKYJA, XUMUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPOJ[HAs), BaJEHTHOCTb, OTHOCHUTEJIbHAas aTOMHas M MOJIEKYyJsipHash Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas JOJs XUMHYECKOTO
AJIEMEHTa B COEJIMHEHUU, MOJISPHBIM OOBEM, OKCHI, KHUCJIOTa, OCHOBaHUE, COJb,
AIEKTPOOTPULIATETLHOCTD, CTENICHb OKUCIICHUS, XUMHUECKas peaKius, Kiaccuuraus
pEeaKIuii: peaklui COCAUHEHHUS], PEAKIIMU Pa3JI0KEHHUsI, PEAKI[UU 3aMEILCHUS, peaKIun
oOMeHa, 9K30- U PHJIOTEPMHUECKHE PEaKIu, TeII0BOM 3P(HEKT peakiuu, siipo aToma,
AJIIEKTPOHHBIN CIIONH aToMa, aroMHas OpOWTamb, pPaadyC aTOMa, XUMHUYECKas CBS3b,
NOJISIpPHAsI W HEMOJSIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBA3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBast 10715 BelllecTBa (IIPOLIEHTHAs! KOHIIEHTpaLsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX TOHSITUUW U MPUMEHATH 3TH
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

e HCIOJB30BaTh XHMHUYECKYI0 CHUMBOJUKY JJIi COCTaBJICHHUs (OpMYJ BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

e OINpeAeNsiTh BAJICHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTEIEHb
OKHCIICHUSI DJIEMEHTOB B OHHApHBIX COEIWHEHUSX, NPUHAJUICKHOCTHh BELIECTB K
onpenenéHHOMY KiIaccy COEAMHEHHH 1o QopmyiaaM, BHI XHMHYECKOH CBs3U
(KOBaJICHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COECIMHEHHUSX;

e packpsiBaTh cmbica [lepuonnueckoro 3akona [[. M. MenneneeBa: neMOHCTPUPOBATH
ITIOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMMYECKHX DJJIEMEHTOB OT HX
noynokeHust B Ilepmoamdeckor cucreMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
ITIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;

e ONUCBHIBATH W XapakTepH30BaTh TaOnuuHyro QopMmy Ilepuoanyeckoil cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHas noArpynmna (A-rpynma)» u
«moboynass noarpynna (b-rpynma)», mansie W OoJibllIME€ TEPUOABI, COOTHOCHUTH
0003HaueHus, KOTOpele UMeroTcs B Tadsmue «llepuoanmueckas cuctemMa XUMHUUYECKHX



aneMeHToB JI. . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX 3JEMEHTOB (cOocTaB M 3apsia sjapa, oOuiee YHuciIo 3JIEKTPOHOB H
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKHUE
peakuuu (IO YKMCIYy M COCTaBY YYAaCTBYIOIIMX B PEAaKUUU BEIIECTB, MO TEILIOBOMY
sdexry);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIAaCCOB, NOJATBEpXJas  OMHCaHWEe NpUMEpPaMHU  MOJEKYJSIPHBIX  YpaBHEHU U
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMIA;

MPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUHN B PA3IMUHbBIX YCIOBUSX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JI0JIF0 XMMHYECKOTr0 3JeMEeHTa 1Mo (popmylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKiui;

OPUMEHSITh OCHOBHBIE OIEPAlMU MBICIUTENILHON JEeATEIbHOCTH — aHAJIW3 U CHHTE3,
CpaBHeHHE, 0000IEeHHEe, CUCTEMAaTU3AlINI0, KIIACCU(UKAIMIO, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUS CBOMCTB BEIIECTB M XUMHYECKUX PEAKIIUM,
€CTEeCTBEHHO-HayYHbl€ ~ METOAbl ~ TO3HAHUS  —  HAONIOJEeHWEe,  H3MEpEHHE,
MOJIETUPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBIH);

ClieloBaTh NpPaBWJIAM TMOJb30BAaHUA XUMHUYECKOM TMOCYAOoW ©  Ja00paTOPHBIM
o0opyZOBaHUEM, a TaKXKe IpaBuiaM OOpalleHHus C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMHU TIO BBIMOJTHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOITYYEHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOJOpOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNpPEAEIEHHON MacCOBOW JOJIEN paCTBOPEHHOIO BEIIECTBA, IIIAHUPOBATh
U MPOBOAUTH XMMHUUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C TTOMOIIbIO HHAUKATOPOB (JIakMyc, peHondTarent, METHIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kjiacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHEI
OoTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHIA:

PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHUN: XMUMHUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, TIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BaJICHTHOCTD,
AIEKTPOOTPULIATETILHOCTh, CTENEHb OKHUCJICHHS, XMMUYECKas peaklus, XUMHUYeCKas
CBsI3b, TEIJIOBOW I(P(HEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, IIEKTPOIHUTHI,
HEAJIEKTPOIUTHI, DJICKTPOIUTHYECKAsT JIUCCOIMAIMS, pEaKIHH HMOHHOTO OOMEHa,
KaTaau3aTop, XUMHUYECKOE paBHOBecHe, oOpaTuMble U HEOOpaTUMBbIE pEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIHUTENIb,  BOCCTAHOBUTEIb,
OKHCJICHE W BOCCTAHOBJIICHHE, aJIOTpOmHsi, aM(pOTEPHOCTh, XUMHUYECKas CBs3b
(koBaJIeHTHAsl, WOHHASA, METAJUIMYECKas), KPUCTAIIMYECKas pemiéTka, KOppo3us
METaJVIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW PEaKIuu, TMPEeaeabHO IOMyCTUMAs
koHueHtpauus [1JIK Beniectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSTHH W TPUMEHSTH JTH
MOHATHS TIPU OMTMCAHUY BEIECTB U UX MPEBPAICHUN;

MCIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBlieHWs (opMysT BeEImEeCTB W
YPaBHEHUW XUMUYECKUX PEAKIUN;



ONpEeNeNsTh BaJEHTHOCTb M CTENEHb OKUCIEHUS XUMUYECKUX DIIEMEHTOB B
COCIMHEHUAX pPa3JIUYHOrO0 COCTaBa, NPHHAMJIEKHOCTh BEHIECTB K OMNPEACIEHHOMY
KJIACCy COEIMHEHUU Mo (popmysiaM, BUJ XUMHUUYECKOW CBSI3U (KOBAJIECHTHAas, MOHHas,
METaJNINYECKasl) B HEOPraHWYECKUX COCAUHEHUSX, 3apsA] HMOHA [0 XUMHUYECKON
(dopMyiie, xapakTep cpeabl B BOAHBIX pacTBOpax HEOPraHUYECKUX COEIMHEHUM, THUII
KPUCTAJUIMYECKOUN PEIIETKN KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca [lepuonnueckoro 3axkona [[. . MenneneeBa U JEMOHCTPUPOBATH
€ro MOHMMaHHE: ONUCHIBATh U XapaKTepu3oBaTh TabIMuHyl0 (opmy llepuoamueckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noarpymnmna (A-
rpynna)» u «mnoboynas mnoarpynna (b-rpynma)», manble U OoNblIME NEPUOBDI,
COOTHOCHTH 00O3HA4Y€HHs, KOTOpblE HMEIOTCS B MNEPUOJUYECKOM Taldiuue, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX IJIEMEHTOB (COCTaB U
3apsn siApa, o0lIee YUCIIO JIEKTPOHOB M PaCHpeiesieHue UX MO 3JIEKTPOHHBIM CJIOSM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB DJIEMEHTOB U HX
COCIMHEHUN B Mpejesiax MajblX MNepUOJO0B U IIABHBIX MOATPYHN C YUYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTAHUUECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (MO YHCIYy M COCTaBY YYAacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY
s dexTy, Mo U3MEHEHHUIO CTETIEHEN OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U crleuuduueckrue XUMHYECKHE CBOWCTBA
IPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPXKAAs ONMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTHUECKON JUCCOLUMALNM KUCIIOT, IIEJI0YEeN U COJIeH,
MOJIHBIE M COKpAIEHHbIE YpaBHEHHUS pEaKIMi HOHHOTO OOMEHa, YpaBHEHUS PEaKlUid,
HNOATBEPKIAIOUIMX CYIIECTBOBAHHE TIE€HETUYECKONM CBSI3M MEXKAY BEHIECTBAMU
Pa3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIIUN IOCPEACTBOM
COCTAaBIICHHUS DJIEKTPOHHOT0 OallaHCca ATUX PEaKIIUiA;

IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUS XUMHYECKUX MTPEBPAILCHUI B PA3IMYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BEILIECTB, MaCCOBYIO
JOJII0 XUMHUYECKOT0 3JIeMEHTa 10 (GOopMyJie COeTUHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM pEeaKIyy;

co0noaTh MpaBWia IOJIb30BAHMS XHMHUYECKOW TMOCYyIoM U J1abopaTOpPHBIM
o0opyloBaHMEM, a TaK)Ke MpaBWiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIHUSMU IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OINBITOB MO MOJIYUYEHHUIO
1 cOOMpPaHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa U YIIIEKUCIIOrO rasa);

IIPOBOJUTH PEAKINH, MMOATBEPKIAIOIINE KAaYECTBEHHBII COCTaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh OINBITHBIM MYyTEM XJIOpHI-, OpoMuUI-, MOAUA-, KapOoHaT-, Qocdart-,
CWJIMKAT-, CyJb(}ar-, THUIPOKCUA-UOHBI, KATHOHbl AMMOHHUS M HWOHBI HM3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOLME B BOAHBIX PACTBOPAX HEOPTaHMUYECKHUX BEILECTB;
IIPUMEHATh OCHOBHBIE OINEpPALMU MBICIMTEIBHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, O0OOOIIEHHE, CUCTEMATU3aLMI0, BBISBICHUE NPUYUHHO-CIIEICTBEHHBIX



CBSI3€M — JUISI U3YYEHHUS CBOMCTB BEILIECTB U XMMHUYECKUX PEAKLUU, €CTECTBEHHO-
Hay4YHble METOABl TO3HAHMS — HAONMIOJEHHE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
AKCIIEPUMEHT (peabHbIi U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundyecTBO YacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIE (N (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS M IIPAKTHUECKOM 5 2 bubmmorexa TOK
' p https://m.edsoo0.ru/7f41837c
NIESITEILHOCTH YeJI0BEKa
bu6mmorteka [IOK
1.2 BemectBa €CKHeE pea 15 1
HIECTBA 1 XHMHIHCCKHE peaKiiu https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsatue o kucinorax u bu6moreka [IOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX bubnuoreka [JOK
2.4 . 11 1 1
COEOUHEHUN https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Paznea 3.1lepuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumnuecknx 3j1emMenToB JI. M. MenaeneeBa. CTpoenne aroMoB. XMMUYeCKasl CBS3b.
OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHBIC PEAKIIUHA

[Iepuonnueckuii 3aK0H U

31 [lepuoanueckas cucrema 7 bu6mmoreka [JOK
XUMUYECKUX dneMeHToB 1. Y. https://m.edso0.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

3.2 Xumuueckas cBsA3b. OKHCIUTENBHO- 8 2 bubnuorexa [IOK
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BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c

Hroro no pasaen 15 bubnmorexa [TOK
pasney https://m.edso0.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
9 KJIACC
KoaudecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne n/m KoHTpoJbHbIE IIpakTH4eckue
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTsbI
Pasznen 1.BemiecTBo 1 XUMHYeCKHE peaKIIUA
[ToBTOpeHME U yriuyodieHne 3HaHUH
1.1 OCHOBHBIX Pa3eIoB Kypca 8 5 1 bubmmorexa TTOK
' pasa P https://m.edsoo.ru/7f41a636
Kjacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
' XUMHYECKUX PEAKIMI https://m.eds00.ru/7f41a636
DICKTPOIUTHICCKAS
1.3 nccoruanust. XuMHUIECKUE 8 1 1 bubmorexa LOK
' g HHatt. https://m.edsoo.ru/7f41a636
peakIuy B pacTBOpax
Hroro no pazaeny 17
Pa3pen 2.HeMeTa/JILI M HX COeXHHEHUS
OO01as xapakTepucTHKa
2.1 XI/H\I/-[I:/I‘ICCKEX BH:MCHTOB VIIA- 4 1 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
rpymmsl. ['ajgoreHb
OO01as xapaKTepUCTHKA
2.2 XI/H\I/-[T/I‘ICCKEX 3J'I§MCHTOB VIA- 6 bubmorexa [IOK
' N https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ coeTMHeHHs
53 OO01mas XxapakTepucTuKa 7 1 bubnmoreka [JOK

XUMHUYECKHUX 3JIeMEHTOB VA-

https://m.edsoo.ru/7f41a636
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rpymmsl. A3ot, pocdop u ux
COCJIMHEHUS

OOmast xapakTepuCTUKa

24 XUMHUYECKUX A1eMeHTOB |V A- 8 bu6mmoreka [IOK
' IPyHIbl. YTIEpOI M KPEMHUM U UX https://m.edsoo.ru/7f41a636
COCTMHCHUS
Hroro mo paznmeny 25
Paznen 3.MeTa/uibl 1 MX COETMHEHMSI
. bubnuotexa [JOK
3.1 06 4
HIHE CBOHCTBA METAILIon https://m.edso0.ru/7f41a636
3.9 Baxneiimme MmeTamisl 1 X 16 bu6moreka [IOK
' COEMHEHUS https://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Paznen 4.Xumus M okpy:Kamomas cpeaa
41 BemiecTBa u maTepuanbl B KU3HU 3 bubnuoreka [IOK
' YenoBeKa https://m.eds00.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE
8 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTHyeckue
n/n Bcero H3y4YeHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

1 [Ipenmer xumuu. Poss XumMun B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tenma u BelecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c

2 [TousiTe 0 MeTOAaX MO3HAHKS B XUMHH 1 bubmmorera [JOK

A 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTueckas padorta Ne 1 «IIpaBuna paboTsl
3 B J1a0OPATOPHH U TIPHUEMBI OOpAIIEHHS C 1 bubmiorexa HOK
patop P pat 12.09.2023 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTI0OBAHUEM))

4 Uuctele BemecTBa u cMecH. CriocoObl 1 bu6moreka [IOK
paszeneHust cMecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[Tpaktuueckast pabota Ne 2 «Paznenenue

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmorexa IOK

pumMep P 19.09.2023 | https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK

0 ATOMEL H MOTICKYJIbI L 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHYECKUX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIOKHBIE BEIIECTBA 1 bubmorexa LOK

P - 27.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYISIPHOE YUCHHUE 1 bubmorexa HOK

y P v 03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSTHCTBA COCTaBa BEIIICCTB.

10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1 Bubmmorexa LIOK

pMyIa- 04.10.2023 | https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIIEMEHTOB
11 OrHocHTeNnbHAs aTOMHas Macca. 1 10.10.2023 | Bubmmoreka [IOK
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OTHOcCHUTENBHAs MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323c

MaccoBas 1011 XUMHAYECKOT0 JIEMEHTA B

bubmuoreka [JOK

12
COCJIMHEHU U 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHHUS. bu6mmoreka [{OK
XuMHUYecKasi peaxius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI IPOTEKAHUS bubnnorexa [JOK
XUMUYECKUX PEaKIHii 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKoH COXpaHEHHUs MacChl BEIECTB. bubmmoreka [{OK
XUMHUYECKUE YPaBHEHHSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus KonudecTBa, MacChl BEIISCTBA T10 bu6moreka [IOK
YPaBHCHUSIM XUMHUYECKHUX PEaKIIni 07.11.2023 | https://m.edsoo.ru/ff0d5708
Krnaccudukarus XHMHYECKUX peaKinii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHUS bubmorexa [TOK
A P ’ - ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIonEeaucT. O600eHne u Bubmmorexa [JOK
H AT Hvl 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3allus 3HaHUH
20 Kontponbhas padoTta Nel o teme «Berectpa bubnuoreka [JOK
U XUMHUYECKUE PEAKLIUID) 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bosgyx — cMmech razos. Cocras Bo3ayxa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE Beﬂy;(CTBO bubmorexa HOK
poA P B ' 21.11.2023 | https://m.edsoo.ru/ff0d448e
O30H
Ouznyeckue U XUMHUYECKHE CBONCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHHUE) bubmorexa HOK
POZa \peaktl > TP ' 22.11.2023 | https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
CriocoOslI mosTydeHus: KUCTIOpo/ia B
23 naboparopuu iqn OMBIHJJICHF:-IOILTI/I bubmmorexa [JOK
patop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBoit 3¢ pexT XUMHUUECKON peakuuy, 29.11.2023 | bubaunoreka [{OK
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MOHATHUC O TCPMOXUMHUUYCCKOM YPABHCHUMU,
OK30- U SHAOTCPMUUCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TornmBo (HedTh, yrojb U METaH).

25 3arpsi3HeHHE BO31yXa, CIIOCOOBI €ro buGnnorexa [IOK
P AYxa, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
[Ipaktudeckas padora Ne 3 o Teme
26 «ITonmyuenue u coOupaHue KUcIopoaa bubmorexa LHOK
yi . ’ 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bozopox — areMeHT U MpoCTOe BEIIECTBO. bubnnorexa [JOK
Haxosxnenne B mpupome 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKre U XMMHUYeCKHe CBOMCTBA bubmmoreka [{OK
BoJiopoJa. [Ipumenenue Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IToHaTHE O KACIIOTAX U COJISIX bubmorexa LOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0pl moTy4eHus BOJAOPO/Ia B bu6moreka [IOK
nabopaTtopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTruueckast pabota Ne 4 o Teme
31 «ITonyuenne u cobupanue BOIOPOIA bubmmorexa [IOK
i . P HOPOTH, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
. " bu6mmoreka [JOK
32 Moxspretii 005Em ra3os. 3axon Asorazpo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIMYECTBA BEIIECTBA
33 rasa 1o €ro U3BECTHOMY KOJIMYECTB bubmnorexa [IOK
. y y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
34 €aKI[MY Ha OCHOBE 3aKOHA OOBEMHBIX bubmorexa [IOK
bearh . 10.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusznueckne U XUMHYECKUE CBOIICTBA BOIBI bubmorexa [IOK
g 16.01.2024 | https://m.edsoo.ru/ff0d587a
N bubmuoreka [JOK
36 T
Cocras ocnosamii. [TonsTue 00 unmKaTopax 17.01.2024 | https://m.edsoo.ru/ff0d59e2



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
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

Bopa xak pactBoputens. HacbllieHHbIE U

bubmuoreka [JOK

7 .M
3 HEHACBITACHIILIC pACTEOPEL. ATACCORA A 23.01.2024 |  https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToByiieHrE pacCTBOPOB C OMPEACTEHHON bubmmorexa [JOK
o . N 24.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTBAY
39 KonTtposneHas padota Ne2 mo teme bubmoreka [IOK
«Kucnmopon. Bomopo. Boma» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, 31.01.2024 bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX bubmorexa OK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TomydeHne 1 XUMHYECKHE CBOMCTBA KUCIIOT bubmmorexa [JOK
A 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
46 .
MOJIy4eHUs, XHMUYECKHE CBOWCTBA 21.02.2024 | https://m.edsoo.ru/00ad9474
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 33124 [10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 ['eneTnueckas CBsI3b MEXKy KIacCaMH bubnunoreka [JOK
HEOPraHUYECKUX COCAMHEHUI 28.02.2024 | https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49
Obobuierne H CHCTEMATH3ALIAS SHAHHKIE 06.03.2024 | https://m.edsoo.ru/00ad9ch2
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50 KonTtponsHas padota Ne3 mo treme "OcHOBHBIE bubmmorexa [IOK
KJIaCChl HEOPraHUYECKUX COCTUHECHHI" 07.03.2024 | https://m.edsoo.ru/00ad9ela
I1epBBle HONBITKH Ki1acCU(PpUKALIUA
51 XI/II\I/)[I/IIICCKI/IX 3JIEMEHTOB E)[OHSII’;TII/IG O Tpyrnmnax Bubmorexa IOK
) Pyl 13.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
IIepnoanueckuit 3akoH u [lepuoanueckas
52 cucTeMa XUMMUYECKUX 35ieMeHToB . U bubmorexa LHOK
T 14.03.2024 | https://m.edsoo.ru/00ada52c
Meuneneena
bubmmoreka [{OK
I1 20.03.2024
53 CPHOEL, TPYIIIRL, HOATPYIIIBL 0.03.20 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
H3oTorsl 21.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe TEKTPOHHBIX 000JI0YCK aTOMOB
55 anemeHToB [lepuoanueckoit cucremsr J[. U bubnmorexa [JOK
proa o 03.04.2024 | https://m.edsoo.ru/00ada6hc
Meuneneena
XapakTepucTHKa XUMHUUYECKOTO DJIEMEHTA T10
56 €ro I0JIOKEHUIO B Ileproanueckoii cucreme bubmorexa LOK
proA 04.04.2024 | https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [lepuoamyeckoro 3akoHa ajis Bu6 1OK
noInoTEKA
57 .. 10.04.2024
DABUTHA HAYKH H,,Hpa“K Tuici. J1 https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIN, IEaror U rpakIaHuH
58 DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XAMHYECKUX 3JIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HMonHasg xuMudeckas CBsA3b bubmmorexa [IOK
17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas moiaapHast XUMHUYECKAs CBI3b bubmnorexa [IOK
p 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoisspHas XUMHUYECKas! CBSA3b bubmnorexa [IOK
p 24.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHp OKUCICHUA buGmnorexa [IOK
25.04.2024 | https://m.edsoo.ru/00adae28
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bubmuoreka [JOK

- 1 .05.2024
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUU 08.05.20 httos://m.edsoo.ru/00adb076
bubmuoreka [JOK
15.05.2024
64 OKHCIIUTEIU U BOCCTAHOBUTEIIH 1 5.05.20 htts://m.edso0.ru/00adb076
65 KonTtponsnas padora Ne4 o reme «Ctpoenue 1 bubnuorexa [JOK
aTomMa. XUMHUYCCKasl CBSI3b) 16.05.2024 | https://m.edsoo.ru/00adb486
bubmmoreka [{OK
66 Hpomexyrotinas arrecraus. Tect. . 22.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHNE 1 1 bubnuorexa [JOK
CUCTEMaTH3aIUsl 3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
CHCTEMaTH3alHs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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9 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckunt 3akoH. [lepnoanueckas
1 cUCTeMa XUMUYECKUX 351eMeHToB /. U 1 bubmorexa HOK
o 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
06.09.2024 | https://m.edsoo.ru/00adb6b6
MepUOI0B

3 Knaccudukarnus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKUX BEIIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Byl XuMU4eCcKoi CBA3U U TUTIBI 1 bubmuorexa [JOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o teme

5 I1 0. i 1 1
«[loBTOpEeHue u yrinyOneHue 3HaHUM 17.09.2024
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukanys XuMu4ecKuX peakiui 1mo 1 bubnuoreka [JOK
Pa3IM4YHBIM IPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEAKIIHH.

7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1 bubmmorexa [TOK

P 24.09.2024 | https://m.edsoo.ru/00adbe9a
peaKusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @DaxTOpHI, BIUSAIONINE HA CKOPOCTh 1 bubnuoreka [JOK
XUMUYECKON PEaKLUU U MOJOKEHUE 27.09.2024 | https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC 1 01.10.2024 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3NEKTPONTUTUUECKON TUCCOIUAIUY. 1 bubnmoreka [JOK
CunbHbIe U crabble AIEeKTPOIIUTHI 04.10.2024 | https://m.edsoo.ru/00adcd68
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bubmuoreka [JOK

11 nu i .10.2024
OHHPIC YPABHEHIA pEakiiin 08.10.2024 | i pim. edsoo.ru/o0addass
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
12 B CBETE IIPEACTABICHUI 00 buGnuorexa [IOK
p ! 11.10.2024 | https://m.eds0o.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAITTU
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE Bu6 LIOK
B . HOJIMOTEeKA
13 MIPEJICTaBICHUN 00 IEKTPOIUTUYECKOU 15.10.2024 httos://m.edsoo.ru/00add8b?
JICCOITAAITIT
bubmmoreka [{OK
14 IT 7 18.10.2024
OFATHE O THApOIHSE GOl 8.10.20 https://m.edsoo.ru/00add9d4
bubmmoreka [IOK
15 06006 7 22.10.2024
ODIICHHE 1 CHCTEMATHAIA SHAHH https://m.edsoo.ru/00addd12
16 [IpakTueckas paborta Ne 1. «Pemenue 95 102024 bubnuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KonTponsnas padora Ne2 o teme BuG OK
17 «DNEKTPOIUTHYECKAS TUCCOITAAIIHSL. 05.11.2024 nosmorexa L
https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B pacTBOpax»
18 O6mras xapaKTepI/uIcha raJIOTeHOB. 08.11.2024 bubnuoreka [IOK
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19| xuvmuccr enojicraa, noayuee Butmrorers LIOK
> HORHE ’ 12.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTiueckas padbora Ne 2 o teme Eu6 10K
. " nonMoTeKa
20 «HO“J'IyIIGHI/IC COJISIHOM KUCJIOTBI, U3yUeHUE e 15.11.2024 htts://m.edsoo.ru/00ade348
CBOMCTB»
Boruncnenus o ypaBHEHUSIM XUMHYECKUX
21 €aKIIMii, €ClIM OJIUH U3 PEareHTOB JaH B 19.11.2024 bubmorexa HOK
peati, A P A o https://m.edso0.ru/00ade488
M30BITKE
99 O6mas xapaktepuctuka sneMeHToB VIA- bubnunoreka [JOK
TPYIIIBI 22.11.2024 | https://m.edsoo.ru/00ade64a
93 ANoTpOnHBIE MOJU(PUKALIUN CEPBI. 26.11.2024 bubnuorexa [IOK

Haxoxnenue cepbl 1 €€ coeMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMMUYECKHE CBOMCTBA CEPhI

24 CepoBogopon, CT})OCHI/IG, duznueckue u 99.11.2024 bubnmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edso00.ru/00ade802

o5 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUSCKUE bubnuorexa [JOK
Y XUMUYECKHE CBOHCTBA, TPUMEHEHHE 03.12.2024 | https://m.edsoo.ru/00adea28
XHAMHMYECKUE PEAKIUH, JIEKAIE B OCHOBE

26 IIPOMBIIIIJIEHHOTO CIIOCcO0a MoTy4eHus bubnuorexa [JOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsi3HEHNE 06.12.2024 | https://m.edsoo.ru/00adec8a
OKpYKaIOLIEH CpeJibl COETUHEHUSIMH CEPbI

97 Brrunciieane MaccoBOU JI0JIH BEIXOJA bubmmoreka [IOK
MPOIYKTa PEaKIuu 10.12.2024 | https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka 3J1eMeHToB VA-

28 rpynmsl. A30T, paclipOCTpPaHEHHE B TIPUPOJIE bubmorexa [TOK

PYIIIBL - pactipoctp . PHPOJIE, 13.12.2024 | https://m.edsoo.ru/00adeca6
(du3HYecKre U XUMHUYECKUE CBOMCTBA

29 AmMUax, ero (pu3NYECKue 1 XUMUYECKHE bubnuoreka [IOK
CBOMCTBA, MOJIYYCHHE W IPUMCHEHHUE 17.12.2024 | https://m.edsoo.ru/00adf004
[TpakTrueckast padota Ne 3 o Teme

30 «[lonydyeHre aMmMuaka, U3ydeHUE ero Bubmmorexa [JOK

T YA 20.12.2024 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnonib30BaHNne HUTPATOB U COJIEH aMMOHHUS

39 B KaueCTBE MUHEPAIbHBIX YI0OpEHUH. bubmuoreka [JOK
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH 27.12.2024 | https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUAMU a30Ta
dochop. Oxeun bochopa (V) u pochopnas

33 KHCIIO0Ta, (PU3NYECKHE U XUMHUYECKHUE 10.01.2025 Bu6mmorexa LIOK

L T https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YeHUE
Hcnonb3oBanue hocdaTtoB B KauecTBE
34 MUHEpaJIbHBIX q())6 (ZHI/IIZ 3arpsi3HEHHE Bubmmorexa LIOK
P YAODD AP 14.01.2025 | https://m.edsoo.ru/00adfc20

IIPUPOIHOM cpenbl pocdaramu
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VYriepoa, pacnpocTpaHeHHE B TIPUPO/IEL,

bubmuoreka [JOK

35
(buznUecKre U XUMUYECKUE CBOMCTBA 17.01.2025 | https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTHIECCKUE 91.01.2025 bu6mmoreka [{OK
po0OJIeMBbl, CBSI3aHHBIE C OKCUIIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCOTA U €€ COMn bubmorexa HOK
24.01.2025 | https://m.edsoo.ru/00ae006c
[IpaxTueckas padora Ne 4 o Teme
38 "[ToydeHne yrieKuciioro ra3a bubmorexa HOK
v T ) " 28.01.2025 | https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE NOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIIIECTBaX KaK O COCIUHEHUSX yriiepoja 31.01.2025 | https://m.edsoo.ru/00ae054¢e
40 Kpemnunii u ero coenuaeHus bubmorexa [TOK
P A 04.02.2025 | https://m.edsoo.ru/00ae080a
[Tpaktruueckast padota Ne 5. Permenue
41 SKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME Bubmmorexa [JOK
P . a 07.02.2025 | https://m.edsoo.ru/00ae0hf2
«Baxxneliue HeMeTauIbl U UX COSAMHEHUSD)
42 KOHTpOJELHa;I pabota Ne3 o Teme 11.02.2025 bubnuoreka [JOK
«Baxueie HeMeTaUIBI U UX COEIUHEHUS) https://m.edso0.ru/00ae0el8
OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METAJUIOB. MeTtannndeckas bubnmuorexa [JOK
43
CBSI3b U METAJUIMYECKAS KpUCTAILINYECKAs 14.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKue CBOMCTBa METAIJIOB
XUMUYECKHE CBOWCTBA METAIIJIOB. Bu 1OK
noIMoTeKa
44 C) i i 18.02.2025
HCRIPOXUMITIOCRUT PAA HATPIOROnt https://m.edsoo.ru/00ae1156
METaJJIOB
OO1u1re cnocoObl MOJTy4eHUs] METAILIOB.
CmniaBbl. Beruncnenus no ypaBHEeHUSIM bubnunoreka [JOK
45 .
XUMUYECKUX PEAKIUH, €CIIN OJIUH U3 21.02.2025 | https://m.edsoo.ru/00ael1156
pEareHToB COJEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METATIIOB 25.02.2025 | bubamnoreka [{OK
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https://m.edso0.ru/00ael1278

47 [Ilenounsie MeTAIIBI Bubmmorexa LIOK
28.02.2025 | https://m.edsoo.ru/00ael4b?2
bubmmoreka [{OK
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS 04.03.2025 httos://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNbHBIE METAIIIBI — KAJIBLIUN U bubnuorexa [JOK
MAarHHi 07.03.2025 | https://m.edsoo.ru/00ael5e8
. bubnuoreka [JOK
B 11.03.202
50 aXHEHIINEe COeTUNHEHNS KaIbIIHs 03.2025 httos://m.edsoo.ru/00ae1568
51 O000111eH1E U CUCTEMATH3aIlUs 3HAHUI 14.03.2025
52 JKEcTkoCTh BOABI M CIOCOOKI €€ yCTpaHSHUS bubmorera [JOK
8 yerp 18.03.2025 | https://m.edso0o.ru/00ae1886
53 szilcmqecxaﬂ pabota Ne 6 o "TeMe 91.03.2025 bubmuorexa [JOK
"YK€cTkoCTh BOABI M METOIBI €€ yCTpaHeHUs " https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 AJIOMHHHH 01.04.2025 https://m.edsoo.ru/00ae1c64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCH]IA 04.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>0 Keneso 08.04.2025 | https://m.edsoo.ru/00aeld86
57 Oxcunpl, THAPOKCUIBI U coytr xkene3a (1) u 11.04.2025 bubnuoreka [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 15.04.2025
[IpakTuueckas pabota Ne 7. Pemenue
59 SKCIIEpUMEHTAIBHBIX 3a1a4 I10 TEME bubmiorexa LIOK
p . a 18.04.2025 | https://m.edsoo.ru/00ae3de8
«Ba)kHeIne MeTaJliIbl U UX COEIUHEHUS
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX Eufs OK
60 peakiuii, eciii OJIMH U3 PEareHTOB JaH B 22.04.2025 nbsmorexa L

HU30BITKE HIIH COACPIKUT NIPUMCCH.

https://m.edso00.ru/00ael1750
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Briuucienus MmaccoBOM 10U BBIXOA
MPOJYKTa PEAKIUU

61 O06o01IeHne 1 cucTeMaTu3alus 3HaHu ! 1 95 04.2025
62 KonTtponeHas padota Ne4 mo treme 1
«BaxxHeumme MeTaJlbl ¥ UX COCAMHCHU 29.04.2025
BemecTBa 1 MaTepuaisl B HOBCSIHEBHOMU bubanorexa IIOK
63 JKM3HH YeJIOBEKA ’ L 02.05.2025 https://m.edSO(])_.Iru/OanBfSO
64 XHUMHUYECKOE 3arpsAI3HEHNE OKPYKAIOIIEH 1 bubnuoreka [JOK
CpeIbI 06.05.2025 | https://m.edsoo0.ru/00ae4270
65 Ponp xuMum B pelIeHnH 3KOJIOTHYECKHUX 1 bubnnorexa [JOK
npoosemMm 13.05.2025 | https://m.edsoo.ru/00ae4270
8 | Tpowexyromas arrectauis. Tecr. 1 16.05.20%5 | Mmoo nitGse0d:
67 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCTeMaTH3allus 3HaHUH 20.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH 23.05.2025 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemenne
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIMOHEPHOE

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3narensctBo «llpocBenienne»

* Xumus, 9 kinacc/ 'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIMOHEPHOE

obmectBo «M3naTenscTBO «IIpocBemieHne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

rech.edu.ru



