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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepabHOM
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEeACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHAYEMYI0 IOCIIe0BATEIbHOCTD
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTesbHOM MporpamMmbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHUE XUMUH CIY)XHT OCHOBOH JUIsi JOPMHUPOBAHUS MHUPOBO33PEHHS 00YJAIOLIETOCS, €ro
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHus Ti00albHBIX MPOOJEeM YCTOWYMBOIO pa3BUTUSL UEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBbTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIMUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHNYECKOU XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO IMPUHIMILY IOCJIEIOBATEILHOTO PAa3BUTHS 3HAHMM HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOW IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHHr XUMUHU NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHHM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HNPUMEHEHMM B Yy4yeOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HaHUS,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3zHOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KIJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU H3YYEHUU XUMHUHU, TMPUMEHATh HMX NpPU pElIeHUH MnpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTUYECKU IIEJIeCOO00pa3HOro MOBEIACHUS B OBITY H
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIMU K 00YyYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIs 1 HAIIPAaBICHHOCTU AaJbHEUIIero 00yueHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ieiieHus: cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCTUHEHHH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMocCBs3b KOJIMUECTBA, Macchl U
YHCIIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Odusnueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYI0H, MpaBUIaMH pabOThI B JTAOOPATOPHH H MPUEMAMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUTICHHE U KOHJCHCAIMS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Habt01eHne
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmeau (), usydenme crocoOoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pEe3yNbTaTOB TMPOBEAEHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nueckue U XUMHUYEeCKHE CBOMCTBA (peaKIMK TOPEHHS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TMONyYeHHS KHUCIOpoJa B JabopaTopuul U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TemmoBoit A(PeKT XUMHUYECKONW pEeaKIMH, TEPMOXUMHYECKHE YpPaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJAE,
buznYecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHusl. KucioTe! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas oyisl BellecTBa B
pacTtBope. XuMu4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOJE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHE M XUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMudeckue cBoiictBa coieil. [lomyuyeHnue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOAa, HAOMIOACHHE B3aUMOJCHCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojeiictBus okcuma meau () ¢ pacTBopoMm cepHOWM KHCIOTBI, KHCIOT C METaIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux iementos /[, HU.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEbHBIE METAJIbI, TaJOTeHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKHX 3JIeMeHTOB [leproaudeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT W IIEJIOYEH, ITPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIINUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ MOHSITHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHaIW3,  CHUHTE3,  KIacCH(pUKalus,  [EePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUEe BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMH4Yeckux dieMeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM MX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTMe O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonsartue o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBl€HHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOW auccorumanuu. KadecTBeHHbIE peakIUud Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakUuu OT BO3JCHCTBHUS pa3iMYHbIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKU MPOTEKaHHS peakiui HWOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYeCTBEHHBIX pEaKUUid Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHUMepe XJopa (B3aUMOJCIHCTBHE C MeTalUlaMH, HEMeTaJUIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUE, (U3NYECKHe M XMMUYeckhe cBoWcTBa. OKCHABI Cephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXale B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4eHHs CepHOM KUCIoThl. IIpumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLECHUS.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, Mony4yeHue u npuMeHeHue. Conu aMMOHMS, UX (HU3HUECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHHS B KaueCTBE MHUHEPAIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun ¢ocdopa (V) u docdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTJIEPOJ], AJUIOTPOIHbIE MOAN(UKAIINK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-umoHbl. cmosb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HPOAYKTHl HX IepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, MOJY4YEHUE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobieMsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHHUE NMPHU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHuajoB), HaONIOJeHHEe Tpolecca OOYINMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBaMHU a30Ta, ¢ocopa M UX COEAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIGHHE C TPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMS, O3HAKOMIIEHHME C MPOJYyKLHUEH
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJa4y 0 TeMe «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckon cucreme xumudyeckux emeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOoMy4YeHHusT MeTaIoB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. Puznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. M. MeHueneeBa, CTpo€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHToB . U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. dusznyeckue U XUMUUECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3y4eHUE Pe3yIbTAaTOB KOPPO3UU METAUIOB (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIEOMATEPHUANOB), TMPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U KaJiblysg (BO3MOXHO HCIIOJIb30BAaHHE BUACOMATEPUAJIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuanbl B MOBCEJHEBHOW JKU3HU 4esoBeka. bezonmacHoe MCnoiab30BaHNe
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHSATUH, TakK M MOHATHIA,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIb, SIBICHUE, TAPHUKOBBINA 3P(EKT, TEXHOTIOTHSI, MATEPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSHHE BEIECTBa, Ta3,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

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

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBUJIaMU M HOPMaMHU IOBEIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACHIMPEHUE OIBITa JEATSIBHOCTH Ha &
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMAIueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEIILCKOM, TBOPYECKOM W JIPYTHMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOU AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI ITOCIICJICTBUH TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOH KapTHHBI MHpa, TPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaHMOCBS3SIX YeJIOBEKa C MPUPOIHOU Cpefod, O POIU
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOaeMbIX TMPOIECCOB W SIBJICHHMA, ITO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBIEHHOCTU U YPOBHS O0y4YCHHUS B NalbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKHM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE MOCIEACTBUI U HEMpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCHUTAHUS

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJTFOICHUS TPaBUJI OE30IMaCHOTO MOBEACHHS IPU pabOTe ¢ BEIISCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /ISl MOBBIIIEHHS YPOBHS 9KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHSATHA (BBIACNATh MX XapakTepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHAaBJIMBATh MPUYUMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHUH, NpeoOpa3oBbIBaTh LIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaE€MBbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCMOJIb30BaTh MOCTaBJICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 X0JIOM MIpOIecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MH(POPMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBJIa/IeHuEe KyIbTypOil aKTUBHOTO HCIIONIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Mpollecce Y4eOHON U HccienoBaTeNIbCKON
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3aJaBaTh BOINpPOCH (B XoJe auanora M (W) JAUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3eHTAlHI0 PE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTA TPU PEIIEHHMH BO3HHUKAIOMIMX MPOoOJeM Ha OCHOBE Ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOonee HS(PQEeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX M MO3HABaTeNIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



OOyJarOIMMUCST HaydHbIE 3HAHHWS, YMEHHUS M CIOCOOBI JCHCTBUH, crneruduyueckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K kxoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAsI aTOMHash M MOJIEKYJsipHas Macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Jsi XHMHUYECKOIOo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, PEaKLUU Pa3JIoKEHUs], PEaKUN 3aMEILEHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHA W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPALICHUH;

® [ICII0JIB30BATh XHMMUYECKYIO CHUMBOJIUKY [UIsl COCTaBJI€HHS (OpMYysT BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPENIENSITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

e packpeiBaTh cMbIca Ilepmonuueckoro 3akona [I. 1. MenzaeneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

®ONMCHIBATh M XapakTepuszoBaTh TaOnauuHyro @opmy Ilepuoanueckoit cucreMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e kjlaccU(pUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHUYECKHE BEIIeCTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PAa3JIMYHbBIX
KJIacCOB, IOATBEpXKJas  OMNMCAHUE IPUMEPAMU  MOJIEKYJISPHBIX  YpaBHEHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTEKaHUS XMMUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

® BEIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISIDHYIO M MOJIIPDHYIO MaccChl BEILECTB, MAacCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKInm;



® [[PUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON IESATEIBHOCTH — aHalu3 M CHHTES,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAaHUS  —  HAONMIOJACHHME,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

eCJIE[IOBaTh NpPaBWIaM TMOJb30BaHMUA XHMHUYECKOH TOCYJOH U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYyYEHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHoadTarenH, METUIIOPAHK U APyrue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

® PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IOHATUH: XMMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMALMs, pEeaklUWh HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeTaJJIM4ecKas), KpUCTAJUIMYecKas peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUNH U TNPUMEHSTh ATH
MIOHSITHS IIPH ONIMCAaHUM BELLIECTB U UX IIPEBPALICHMI;

® [ICIIOJIB30BATh XHMMUYECKYIO CHUMBOJIMKY [UIsl COCTaBJI€HHS (OpMysT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPEJIENISATh BAJIEHTHOCTD U CTENEHb OKUCIICHNS XUMUYECKUX JIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, IMPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coequHEHUN 1o ¢opMyaaMm, BUJ XHUMHUYECKOH CBA3M (KOBaJIEHTHAs, HWOHHAas,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpsIBaTh cMbic [leproauueckoro 3akona /1. 1. Menaeneesa u JeMOHCTPUPOBATh €T0
NOHMMAaHMEe: ONKMCHIBATh M XapakTepu3oBaTh TabiauuHyto Qopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U OoJblINe MEpPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



e K1accu(hUIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHYECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crneuu(puyeckue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKLUi;

® COCTABJIATh YPABHEHMSI 3JIEKTPOIUTHUUECKON AMCCOLMAIMM KUCIOT, ILIEJI0Yed U coiei,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pas3INYHbIX KIIACCOB;

® DACKpBIBATh CYHUIHOCTb OKMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBHUSIX;

® BHEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

ecoOMIOIaTh  TMpaBHWJa TOJB30BAHUS XUMHUECKOW TIOCYIOW ¥ J1a0OpaToOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlM MBICIUTENBHON AESTEIbHOCTH — aHajJu3 M CHHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAaHUS — HaONIOJIeHUWEe, W3MEPEHHEe, MOJCIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-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

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX di1eMeHToB J]. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
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 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BeniecTBO M XUMHYeECKHE peaKIUun
[loBTOpEeHue u yrioyOnenue 3HaHUH Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
o | e —— 6
' PYHIHL 2-CP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snewenos VAspyars Ason foogopu | 7 ,  BumorerallOK
' PYHEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o | S s . | , Bk
' y VPYIIIEL poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 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 UX COeAUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka LIOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3zpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl

. Pazgen 1. H;;e):[MeeT znqu;n.jiozb , 6.09. Bu6morexa LIOK

XMWY B )KU3HU 4enioBeka. Tena u
https://m.edsoo.ru/ff0d210c
BEILIECTBA

5 IlonsaTne o MeTomax Mo3HaHUS B 1 9.09. bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia 13.09.

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrelie BemecTBa 1 cMecu. CiocoObl 16.09. bu6mmorexa [IOK

4 . 1
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca

|| e s | 1 L o

JICHUE cMecel (Ha TpuM
8 . PIMED https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMEL 1 MOTEKVILL 1 23.09. bu6mmoreka [JOK
y https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 27.09. bubmmorexa LIOK

P B https://m.edsoo.ru/ff0d2a6c
30.09. bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

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 MOCTOSIHCTBA COCTAaBa BEIIECTB. 4.10.
10 Xumuueckas popmyia. BameHTHOCT Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMECHTOB
11 OTtHocuTENBbHAS aTOMHAs Macca. 7.10. bubnmoreka [JOK
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO 11.10. bu6mmoreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. 14.10. bu6mmoreka [IOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SBICHUS. 18.10. bu6mmorexa [IOK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUsA IPOTEKAHUSA 21.10. bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 25.10. bubnuorexa [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHIA
Knaccudukamus xuMuaeckux 28.10
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus Bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4EHBIN- 8.11.
19 SHIIMKJIOTIETUCT. O6o6y1;lleHI/Ie u bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 11.11. bubnnoreka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras 15.11. bubmuotexa [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

du3nYECKUe U XMMUYECKUE CBOMCTBA 18.11.
22 KHUCJIOpoJia (peaKuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 nabopaTopuu ZIquOMBIHIJ'IerH(iTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3(hPeKT XUMUIECKOM 22.11.
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKLIUAX
Tonnupo (HedTh, Yroab U METaH). 25.11.
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[TpakTrueckas padota Ne 3 o Teme 29.11.
26 «l?lonyquHe " I():061/1paH1/Ie KHCIIOpO/Ia bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopox — anemeHT u npocroe 2.12. bubnunoreka [JOK
BeecTBo. Haxosxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA 6.12. bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX U COJISIX 9-12. bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B 13.12. bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme 16.12. Bubmorexa LIOK
31 «ITomyuenue u cobupanue BoopoJa,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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32 MounsipHbiii 00BEM Ta30B. 3aKOH 20.12. bubnmoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUecTBa 23.12.

33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo 11.01.
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA 13.01. bubmuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuit. [Tonsitue 00 bubnuotexa [JOK
MHJIUKATOpaXxX https://m.edso0.ru/ff0d59e2
Bopa kak pactBopuTensb. 17.01.

37 HacsIieHHbIe ¥ HEHACHIILICHHBIE bu6mmorexa [IOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme 20.01.

38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
OIpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtpomnbHas pabota Ne2 o reme 24.01. bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KjIacCupUKAIs, 27.01. bu6mmorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOCTBA 31.01. Bubmorexa [IOK

41 KHCJIOTHBIX, OCHOBHBIX B

aM(pOTEpPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIaccu(UKAIIHS, 3.02. bubmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XMuMHUYECKHE CBOMCTBA 7.02. bubmumorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukarms, 10.02. bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyyenue u XMMHUYECKHE CBOMCTBA 14.02. bubmumorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2

o | e

N v ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas paborta Ne 6. Pemenue 21.02.

47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»

I'enernueckas cBsA3p MEXKy Kilaccamu 28.02. bu6mmoreka [JOK

48 .

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

49 O06001IeHre U CUCTEMaTU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
K 6ota Ne3 .03.

50 "Ocosse Kaces Heoprasaccxi P BiGmoresa oK

on P https://m.edsoo.ru/00ad9%ela
COeIMHEHU I
I1 .03.
51| s snoweanen. Honame P BiGmorea ok
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
I1 i .03.
€pUOANYECKUN 3aKOH U 10.03 Bubnuotexa LIOK
52 [lepuoanueckas cucTeMa XMUMHUYECKUX

anemenToB . 1. Menaeneera

https://m.edsoo.ru/00ada52c
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53 [lepuopl, TPyNIBI, TOATPYIIIHI 14.03. Bu6mmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocTaB aTOMHBIX 17.03. bubnmoreka [JOK
saep. U3ororsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX o6onoqel<v 21.04. Bubnorexa [IOK

55 aToMoB 3JieMeHTOB [leprnoandeckoit

https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO 24.03.

56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
Iepuomnueckoii cucreme 1. U. https://m.edso0.ru/00ada824
Menneneesa
3unauenue [lepuoauyeckoro 3akoHa 4.04.

57 JUISL pa3BUTHUsI HAYKU U MTPAKTUKU. []. bubnnoreka [JOK
. MenneneeB — yuéHblii, Iearor u https://m.edsoo.ru/00ada96e
rpaxaaHuH

58 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB 7.04. bubnuorexa [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8

59 WonHas xuMudeckas CBsI3b 11.04. Bubmiorexa LIOK

https://m.edsoo.ru/00adac34

60 KoBaneHnTHas nonsipHast XMMHYECKas 14.04. bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanentHas nenonsipHas 18.04. bubnuorexa [JOK
XMUMHYeCKast CBA3b https://m.edsoo.ru/00adaab9

62 CremneHb OKHCICHUS 21.04. bubmorexa LIOK

https://m.edsoo.ru/00adae28

63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 25.04. bubnmoreka [JOK

peakuuu

https://m.edsoo0.ru/00adb076
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64 OKHCIUTEN U BOCCTAHOBUTEIU 1 28.04. bubmorexa LIOK
https://m.edso00.ru/00adb076
KontponbHas pabota Ne4 1o Teme 2.05.
65 «CTp(F))eHHe aT(I))Ma. Xumuueckas 1 > bubmorexa LIOK
https://m.edso0.ru/00adb486
CBSI3b»
66 PesepBHbIil ypok. O60011IeHIE 1 1 4.05. bubnunoreka [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O60011eHUE U 1 11.05. bubnuorexa [IOK
CHCTEMATHU3ALNS 3HAHUMN https://m.edsoo.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHue u 1 16.05. bubnnorexa [HOK
CHCTEMAaTH3aIMs 3HAHHUH https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYCHUS
padoThI padoThI pecypcel
[Tepuonuueckuii 3aKoH. 6.09.

1 [Tepuonnueckas cucrema 1 bubmmoreka [JOK
XuUMHAYecKkux 3aementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH .09.
2 EBOP'ICTB xiMquCKHX 3JICMEHTOB 1 " bubmmorexa LIOK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 13.09. bu6nunorexa LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 16.09. bu6mmoteka IIOK
KPUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo Teme 20.09.

5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IesioB Kypca 8
KJracca»

6 Knaccudukanus XuMuaeckux 1 23.09. bubnunorexa LIOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHYECKOM 27.09.

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOTCHHBIX U 1 T bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
IlousTHE 0 XUMHUYECKOM 30.09. Bubmorexa [IOK
8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 4.10. bubnuorexa [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust NEKTPOIMTHYECKOM 7.10.
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJIBHBIC U ciia0ble bubmorexa IOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peakiinit 11.10. bubmroreia LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U 14.10
12 OCHOBaHHH B CBETE NMPEACTABICHUI bubmmorexa [JOK
00 3JCKTPOTUTHYCCKON https://m.edsoo.ru/00add5d8
JACCOLHAIIN
XUMHYECKHE CBOMCTBA COJICH B 18.10..
13 CBETE MpeJICTaBICHUN 00 brbmmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 [TousiTHE O THAPOIH3E COJEi 21.10. bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHne U cCUCTEMaTU3AIIHS 25.10. bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1. 28.1
16 <<PI')CHIGHI/I6 BKCHpepI/IMeHTaJ'II)HBIX S Bubmmorexa [OK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHas padora Ne2 1o Teme 8.11.
17 <<3J'I€II:TpOJ'II/ITI/Ip‘-IeCKa${ TUCCOLTAINA. bubmorexa HOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO01mast xapaKTepuCTHKA TaJIOTeHOB. 11.11. bubnmnorexa [JOK

XUMHUYECKUE CBOWCTBA HA IIPUMEPE

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

Xnoposoaopod. ConsHas KMCIIOTA, 15.11.
19 ngiqecsng CiOﬁCTBa MOJIy4eHUE bubmmorexa LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IT e 6ota No 2 emMe A1,
20 «lEl)ziTHZH(I:/IKCa:OIf;{;J; KI/ICJI::HT i o bubnrorexa LIOK
yHeHit . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
B A1,
21 xumscoxax peastan, o o 3 | Butmorera oK
PeAitL, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa YJICMCHTOB 25.11. bubmmorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnIoTpOmnHBIE MOAU(UKAITUN CEPBHI. 29.11.
Haxoxnenue cepel u €€ Bbu6moteka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
C 12,
26 quaccrie i xmmcoe "% Brtmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
O .C 12,
| g Do o
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B 9.12.
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTBI. bubmuoreka [IOK

XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaIoIlel Cpelibl COENUHEHUIMU
cepbl

https://m.edsoo.ru/00adec8a
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97 Brrunciaenue MaccoBoil 10U 13.12. bubnunoreka LIOK
BBIX0JIa MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB 16.12.

VA- Bl A30T,
28 pacnlg)oycr;paHeHHe B IIPHUPOJIC Bubmmorexa IOK
’ https://m.edsoo.ru/00adeea6
¢buznvecKre 1 XUMHUECKUE
CBOMICTBA
AMmuak, ero pu3ndecKue u 20.12.
29 XUMHYECKHE c(}l;oﬁCTBa MOJIy4€HUE bubamorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 mo Teme 23.12.
30 «TlionyquI/Ie aleMHaKa U3y4YCHHE Bubmmorexa IOK
B ’ https://m.edsoo.ru/00adf180
€r0o CBOWCTBY»

31 A3oTHas KUCI0Ta, e€ GU3nIecKue u 28.12. bu6nunorexa LIOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJNEH 11.01.
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 ynoOpeHuit. XuMudeckoe ’ Bubmorexa [IOK

. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u 13.01.
33 q)ocg)o;)Haﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe " bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
Ucnons3zoBanne pocdatos B 17.01.
KayecTBE MUHEPAIbHBIX Y100pEHUH. bu6muoreka [JOK

34 .
3arpsi3HeHNE PUPOIHON CPeIbI https://m.edsoo.ru/00adfc20
dbocdharamu

35 VYrnepon, pacipocTpaHEHUE B 20.01 bubmuorexa [JOK
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npupoje, GuznyecKue u
XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00adfd9c

Oxcunpl yriaepoaa, ux pusnyeckue .24.01.
1 XMMHYECKHE CBONCTBA.
36 DKOJOTUYECKHE MTPOOTIEMBI bubamorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(V)
37 VrobHas KUCIIOTa U €€ CONH 27.01. Bubmmorexa IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme 31.01.

38 "[lonyueHune yriaekuciioro rasa. bubnuorexa [IOK
KauecTBenHas peaxiius Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"

IlepBoHavabHBIC MOHATHS 00 3.02.
39 oprpaHI/IquKI/IX BEIIECTBax Kak O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YTiiepoJia
40 Kpewmuuii u ero coeinHeHust 7.02. Bubmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. 10.02.

41 Pemenne skcnepuMeHTAIBHBIX bubmmoreka HOK
3a1a4 1o teMme «Bakneimme https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COSTUHCHUS
KontponbHas padota Ne3 mo teme .02.

42 «Bamlj{eﬁmne EeMeTaJ'IJ'H)I H UX o bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCIUHCHMS
OO1m1ast XxapaKTepUCTHKA 17.02. Bubmuotexa LOK
43 XAMHYECKHUX DJIECMEHTOB —

MeTaJUI0B. MeTaindecKas CBsI3b U

https://m.edsoo.ru/00ael103e
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MeTaJuIM4ecKasi KpucTauinuecKas
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

XHUMHUYECKHE CBOMCTBA METAJIJIOB. 21.02.
44 DNEKTPOXUMHUECKUN Psijt Bubmmorexa IOK
N https://m.edsoo.ru/00ae1156
HaIpPsDKCHUN METAIIOB
OO6mwme crmocoOb! MOTyYeHUS 28.02.
MertajuioB. CrutaBel. BeraucieHus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmmorexa IOK
. https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TousiTHE O KOPPO3MK METAILIOB 3.03. bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [1eno4nble METAILIBI 7.03. bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUIPOKCUIBI HATPUS U 10.03. bubmmnoreka HOK
KaJIHst https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METATIIBI — 14.03. bubmuorexa [{OK
KaJIbIIMHA U MarHUH https://m.edsoo.ru/00ae15e8
50 BaxHeillne coeqMHEHNS KaIbLIUA 17.03. bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre U CHCTEMAaTH3aIIHs 21.03
3HAHUI
JKEcTkocTh BOABI M cIOCOOBI €€ 24.03. bubnunoreka LIOK
52
yCTpaHEHUs https://m.edsoo.ru/00ae1886
Hpé.l.KTI/I‘{CCKaSI pabota Ne 6 mo ”TeMe 4.04. Bubmiorexa [IOK
53 "JKECTKOCTh BOJBI U METOJHI &€

ycTpaHeHUs"

https://m.edsoo.ru/00aelae8
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54 N — 7.04. bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U 11.04. Bu6muoteka [JOK
THJIPOKCUA https://m.edsoo.ru/00aelc64
14.04. bubmuorexa [IOK
>0 Aeneso https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJTH 18.04. bubmmoreka [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0mieHne 1 cucTeMaTU3aIus 21.04.
3HaHUI
[IpakTuueckas padbora Ne 7. 25.04.
59 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3aj71a4 1o teme «BaxHeiume https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Beruncnenus no ypaBHeHUSAM 28.04.
XUMHUYECKUX PEaKIUi, €CIIM OUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnorexa [JOK
COZIEPKUT puMecH. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJM BBIXO/a IPOYKTa
peakiuu
61 O06o011eHne U cucTeMaTU3aIus 2.05.
3HAHUU
KonTponbnas padora Ne4 o teme 4.05.
62 «BaxuHelnme MeTauibl 1 UX
COEJIMHEHU S
63 BemectBa u marepuansl B 11.05. bu6muoreka [IOK

MMOBCEIHEBHOM KM3HH YeJIOBEKa

https://m.edso0.ru/00ae3f50
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XHUMHYECKOE 3arps3HEHNE 13.05. Bu6muotexa [JOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Posnb XxuMuu B perieHn# 1 16.05. Bu6muoteka [JOK
9KOJIOTMYECKUX MpoliieM https://m.edso00.ru/00ae4270
66 PesepBHbIil ypok. O600111IcHIE 1 1 18.05. bubnmnoreka HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHue 1 1 22.05. Bbu6muotexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHue u 1 24.05. Bbu6mmotexa [JOK
cHCTEeMaTH3aIus 3HAHU https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOJNYECKOE, MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYEHUME U UHTEPHET-PECYPCbI

Cnucok yueOHO-METOJUUECKON JTUTEPATYPhL:

1. INabpuensu O.C. IIporpamma kypca xumuu 11t 8-11 kiaccoB o01eo0pa3oBaTeIbHbBIX
yupexaenuit. — M.: Ipoda;

2. INabpuensu O.C. Xumus: 9 kiacce : yueOHUK 119 00111€00pa30BaTEIbHBIX YUPEIKICHUH.
— M.: dpoda.

3. lNabpuensa O.C. Mzywaem xumuto B 9 k.. mumaktudeckue wmartepuansl / O.C.
I'abpuensn, T.B. CmupnoBa. — M.: biuk mitoc

4, Xumus: 9 Kacc: KOHTPOJIbHBIE U MPOBEpoUHbie padoThl K yueouunky O.C. ['abpuensna
«Xumus. 9 kmace» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u 1p. — M. : JIpoda;

S. I'abpuensu O.C., Bucko6oitnukoBa H.II., SmykoBa A.B. HacTonbHas KHUTa yyuTens.
Xumus. 9 ki1.: Meroauueckoe mocobue. — M.: Jlpoda;

6. I'a6puensu O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii 3KCiepuMeHT B LIKoje. 9

kiacc. — M.: llpoda

MaTepI/IaJ'ILHO-TeXHI/IquKOC obecneyeHne

1. MynsTumenuitnoe o6opynoanue (I1K, mpoextop)
2. JleMoHCTpanroHHbIe TToco0us (J1abopaTopHOe 000pYyI0BaHKE, TAOIUIIBI TTO XUMHH 9 KII,
MOJICIIN )

HNHuTepHeT-pecypcesl

1. https://1-sept.ru/
2. him.1september.ru
3. www.chem.msu.ru

O6pa3zoBarenbHbIe MIAT(HOPMBI, UCTIOTB3YEMBIE B TIEPHOJT OUHOTO U JUCTAHIIMOHHOTO
obyuenusi: SIKmnacc, InfoUrok
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