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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, mnpenacraBieHHbIx B @I'OC OOO, a takke Ha ocHOBe (enepaibHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHIOCHIIUU IMPETIoAaBaHUA yqe6H0r0 npeamMera «XuMus» B
o0Opa3oBaTeNbHBIX opranmu3anusx Poccuiickoit @emeparnmm.

[Iporpamma mo XuMUHM Ja€T TPEACTABICHUE O LENAX, OOmell crpareruu OOydeHHs,
BOCIIMTAHUS M PAa3BUTHA OOYYAIOUIMXCS CpPEACTBAMU YYEOHOTO TMpEeaMeTa, YCTaHAaBIMBACT
00s13aTeNIbHOE MPEIMETHOE COJCp)KaHUe, MPEeIyCMATPUBACT paCIpeNeieHue ero 1o Kiaccam |
CTPYKTYPUPOBAHUEC IO pa3aciiaM U TCMaM IIPOrpaMMbl 10 XUMUHU, OIIPCACIACT KOJINYCCTBCHHBIC U
KaUCCTBCHHBIC XapaKTCPUCTUKK COACPIKAHUA, PEKOMCHIAYCMYIO ITOCICAOBATCIIBHOCTD H3YUYCHHA
XUMHH C Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUYarOmMXCsi, ONPEACISIET BOZMOKHOCTH TIPEAMETa ISl peaTn3aiun
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00Opa30BaTEeNBbHONW MpOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TaKKe TpeOOBaHUH K pe3yapTaTaM oOy4eHHs] XUMUU Ha YPOBHE
Heﬂeﬁ HU3Yy4CHHUA TMNpeaMETa U OCHOBHBIX BHIOB y‘Ie6HO-H03HaBaTeHBHOﬁ ACATCIIBHOCTH
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMs.

3HaHWE XUMHH CIIY)KUT OCHOBOW JJIsi (JOPMHUPOBAHHS MHUPOBO33PEHHUST OOYUaIOMIETOCS, €T0
MIPE/ICTaBICHUI O MaTepualbHOM €JUHCTBE MHUPA, BAKHYIO POJb UIPaloT GOpMUpPYyEMble XUMHUEN
MPEACTABJICHUA O B3aUMOIIPEBPALICHHUAX OSHEPTHUU U 00 OBOJIIOLOMH BCHICCTB B IPHUPOAC, O IMYTAX
pemeHuss TA00aTBHBIX  TPOOJEM  YCTOMYMBOTO  Pa3BUTHS  YEIOBEYECTBA —  CBHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumun:

CIOCOOCTBYET pean3allii BO3MOXKHOCTEH JUIsl caMOpPa3BUTHS U (POPMUPOBAHUS KYIBTYpPhI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIAJ B ()OPMHPOBAHHUE MBIIUJICHUS W TBOPUYECKHX CIIOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CAMOCTOSITENIbHOM y4eOHOM 1eATeIbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATILHON eI TeNIbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBAE€T OCHOBBI LIEJIOCTHOTO B3TJIsAa
Ha EIMHCTBO MPHUPOJBI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanoM B (HOPMHUPOBAHUU
€CTECTBEHHO--HAYYHOU! IPaMOTHOCTH O0yUYarOUINXCs;

crocoOcTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO--HAyYHbIM 3HAHUSM,
K MIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCS.

JlanHble HampaBlieHHWs B OOy4YeHHMH XUMHUHU OOECIEeYMBAIOTCS creuru(UKon coaepKaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornyecky aJlaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO oOIIero o0pa3oBaHUs OPHUEHTUPOBAH HA OCBOCHHE
00y4aromMMHCs CUCTEMBbl NEPBOHAYATBHBIX MOHATUNH XHUMHMH, OCHOB HEOPraHMYECKOW XUMHUM H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojep:KaHUs MPOrpaMMbl M0 XUMHUH CHOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
no/1xo/a k e€ u3ydeHuto. CopeprkaHue CKIaJIbIBaeTCs U3 CUCTEMBbI IOHATHIA O XUMUYECKOM SJIEMEHTE
U BEUIECTBE M CHCTEMBbl MOHATUH O XUMHUYecKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHu30BaHbl MO0 MPUHIUITY MOCIEI0BATEIbHOTO pPa3BUTHs 3HAHUI Ha OCHOBE TEOPETUUYECKUX
NPeJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;



— MPECTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKUA TIOJYYECHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JPYroMy, BBITIOJHSS
(GyHKIMM OOBSCHEHUS W MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHue mpOTrpaMMbl TIO0 XHUMHH CIIOCOOCTBYeT (DOPMHUPOBAHHUIO TMPEICTABICHHUS O
XMMHUYECKOM COCTABJLIIOIIEM HAy4YHOW KAPTUHBI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IpUPOJBI,
[IEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHHUIO M METOJaM TO3HaHUA B Hayke. M3ydeHue Xxumuu
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUN W3 paHee M3YUYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaromuii
Mup», «buosnorus. 5-7 kinaccel» u «dusmka. 7 Kaacey.

[Ipy M3ydeHUH XUMUU MPOUCXOIUT (POPMHUPOBAHME 3HAHWA OCHOB XMMHYECKOW HAYKU Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUECKOM /JEATEIbHOCTH YelIoBeKa U KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOH KyJIbTYpbl. 3aJjaua yueOHOI0 IpeIMeTa COCTOUT B (POPMUPOBAHNUN CUCTEMBI
XUMUYECKUX 3HAHUN — BaKHEHIIHNX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHUH,
JOCTYIIHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HAyKH, B IPUOOILEHUH K HAYYHbIM
METOJIaM TTO3HAHMS TIPU U3YUYEHUU BEIIECTB U XUMUYECKUX Peaklnii, B GOPMUPOBAHUH U PA3BUTUH
MMO3HABATEIbHBIX YMEHHW W WX TPUMEHEHMH B y4eOHO-TIO3HABATENbHOM ©  y4eOHO-
HCCIIEIOBATENIbCKON JIeATENbHOCTH, OCBOCHUU MpaBUi 0€30IacHOr0 OOpalleHusl ¢ BEIIeCTBaMU B
MOBCEAHEBHOM KU3HU.

[Ipn u3ydyeHHMH XUMHH Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)kKHOE 3HAUYEHHE
MPUOOPEH TaKue LI, KaK:

— (opmMHpoBaHHE HHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEUICHU, CIOCOOHON aanTUPOBAThC K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYECHHS HAa CHCTEMAaTHYeCKOe NPHOOIIEHHEe OOydammmxcs K
CaMOCTOSITENIbHOM MO3HABATENLHON JIEATEIILHOCTH, HaAyYHBIM METOJAaM IMO3HaHUs, (POPMHUPYIOIIIM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecrnieyeHrue YCIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYarOIIMMHUCS —OIIbITa
pa3HooOpa3HO JAeATeIbHOCTH, IMO3HAHUS M CAMOIIO3HAHHWSA, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (opmupoBanue o6meld QpyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quclie YMEHUI OOBACHATh U OLICHUBAThH SBJICHUS OKPY)KAIOIIEr0 MUPA, UCIOJb3Ys 3HAHUS U OIIBIT,
MOJIy4YEHHBIE MTPU U3YYECHUH XUMUHU, TPUMEHATh UX MIPU PEIICHUU MTPOOJIEM B MOBCEAHEBHON KU3HU
U TPYJOBOM €ATEIbHOCTH;

— QopmupoBanue y oOyyaroumxcs T'yMaHHUCTHUYECKUX OTHOIIEHHH, MOHWMaHUs IIEHHOCTH
XMUMHYECKUX 3HAHUN [ BBIPAaOOTKH SKOJOTHUYECKH I€JeCO00pa3HOT0 MOBEJIEHUS B OBITY U
TPYIOBOU JEATENBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBBS U OKPYXKAIOLIEH TPUPOIHOMN Cpelbl;

— pa3BUTHE MOTHBAIIUM K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO Ha
OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yIeHHUSI.

OO1iee 4MciaO 4acoB, OTBEACHHBIX U W3Y4EHUs XUMHHM Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBuser 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B Henenmw), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA

8 KJIACC



IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMuM B )KU3HU YEJOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTsa.
du3nuecKkue CBOMCTBA BelIEeCTB. ArperaTHoe cocTosinue Beulects. [loHsaTHe 0 MeTOaxX MO3HAHUS B
xumud. YucTteie BemecTBa U cMecu. CriocoObl pa3IeeHus CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIeMEHTbI. CUMBOJIbI XUMUYECKUX 31eMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas popmyia. BalleHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocTana BemiecTB. OTHOCHUTENbHAS aTOMHAas Macca. OTHOCUTEbHAs MOJIEKYIIsIpHas Macca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCIMHECHHH.

KonnuectBo BemectBa. Mousib. MoJisipHas macca. B3anMocBsA3b KoJIMuecTBa, MacChl M YHUCIIA
CTPYKTYPHBIX ¢JIMHUII BerecTBa. Pacu€Tel o GpopMynamMm XUMUYIECKIX COCTUHEHUH.

dusznyeckue W XUMUYECKHUE SIBJICHUS. XUMHUYECKas peakiuss u e€ TMPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeIIEeCTB. XHMHYECKHE ypaBHEeHHs. Kiaccuukaruss XUMUYECKUX pPEaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHUYECKOH TMOCYy/I0H, MpaBwiaMu pabOThl B jabOpaTopuu U TpuEMamMu
oOpareHuss ¢ Ja0OpaTOpPHBIM O0OpYyIOBaHHEM, W3YYCHHE M ONHCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HAOMIOeHNE (PU3NUECKUX (TUIaBIICHHE BOCKA, TAsHUE JIHJA,
pacTupaHue caxapa B CTYyNKe, KUIIEHHWE U KOHJICHCAIMS BOJbI) U XUMHUYECKHX (TOpPEHHE CBEYH,
MPOKaJMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHUE MeJa C KUCIOTOM) SIBJICHHA, HAOIIOIEHNE U
OTIMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIHUi (pa3jioKeHue caxapa, B3auMOJICHCTBHE
CEepHOM KHCJIOTHI C XJOpUAOM Oapus, pasznoxenue ruapokcuaa menu (1) mpu nHarpeBanuu,
B3aMMOJICCTBUE kene3a ¢ pactBopoM conu menu (Il), n3ydenne cmocoOoOB pa3aeneHus CMecei: ¢
MOMOIIBI0O MAarHuTa, (UIBTPOBAHME, BBIIAPUBAHUE, TUCTHILISALUS, Xpomarorpadus, MpoBeleHUE
OUMCTKA TIOBApEHHOW coOJiM, HAONIOJIEHWE M ONHCAaHHE pEe3ylIbTaTOB MPOBEICHHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHS MacChl, CO3JITaHUE MO/IesIel MOJIEKY (I1apOCTEPKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ngyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 3jeMEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, GU3NYecKue M XUMUYECKHE CBOMCTBA (peakluu TOPEHHUS).
Oxcunpl. Ilpumenenune xkucinopojga. CrnocoObl TOMy4YeHHS KUCIOpOJa B JIabopaTopuu U
npoMeblieHHocTH.  KpyroBopoT kuciopoga B mpupoge. O30H — amioTporHas MoaubuKanus
KHCJIOPO/1a.

TeroBoit 3¢ddekT XuMHUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS, D5K30- H
SHAOTEpPMHUUYECKHE peakuuu. TOIUIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u nmpocroe BemiecTBo. HaxoxaeHue Boiopoaa B mpupojie, Gu3ndeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MonydyeHus. KucioTel u conu.

MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. HacelieHHbsie u
HEHACBIIIEHHbIE paCTBOPHL. PacTBOPUMOCTH BellecTB B BoJie. MaccoBasi J0Jisl BEIIECTBA B pacTBOPE.
Xumnueckue cBoicTBa BOnbl. OcHoBaHusA. Poib pacTBOpoB B mpupoie U B KU3HU YEIIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranuueckux coeauHenuil. Oxcunel. Krnaccudukaius OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aMpOTepHbIe) U HecoaeoOpasyromue. HoMeHnknaTypa
oKkcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.

OcHoBanmsi. Knaccudukanuss oOcCHOBaHWI: MENOYM U  HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocnHoBanuil. ®dusznueckue M XUMHYECKHE CBOMCTBa OcCHOBaHui. [lomydenue
OCHOBAHMM.



Kucnotel. Knaccudukamus kucnor. Homenkmarypa kuciaor. Du3nyYecKue U XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTr MetaiioB H. H. bekerosa. Ilosryuenne kucior.

Conu. HomeHnkinatypa coisieil. @u3znueckue 1 XuMU4YecKue cBoicTBa coell. [lonydenue coneil.

['eneTnyeckas CBsI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCAUHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJENICHUE COJECpKaHUS KUCIOpoJa B BO3JyXe, MOJy4YeHHE, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHUE CBOMCTB KHUCIOPOZAA, HAOMIOJEHHE B3aUMOJEWUCTBUSI BELIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHHS M TPEKpAIlEHUs] TOpPEeHHs (To)Kapa), 03HAKOMIICHHE C
oOpa3iaMu OKCHJIOB U OTIMCAHHUE WX CBOWCTB, MOJIydeHUE, COOMpaHUE, PACIIO3HABAHUE U M3YUCHHE
CBOMCTB BOJIOpoJa (FOpeHHE), B3auMojeicTBUEe Boaopona ¢ okcuaom Mmemu (ll) (BozmokHO
WCIIOJIb30BAHNE BHJICOMATEPUAIOB), HAOIIOACHHE OOpa3lloB BEMIECTB KOJIHMYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  pacTBOPEHHUS BEIIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM J0JE€HM pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHME BOJBI C MeETaJylaMd (HAaTpUeM H KajbliieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEpPUANIOB), HCCIIEOBaHUE O00pa3l0B HEOPraHMYECKUX BEIIECTB pa3jMYHBIX KIIACCOB,
HaOIOZICHNE W3MEHEHUsT OKPAaCKM HWHAMKATOPOB B PACTBOpPAX KHUCIOT M IIEJIOYed, U3Yy4YeHHE
B3auMoieiicTBUs okcuaa meau (l1) ¢ pacTBopoM cepHO¥ KHUCTOTHI, KUCIOT ¢ METaUIaMH, PEaKIIHil
HEUTpaIN3allud, TOJydYeHHE HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHUE OJHOTO METaslia APYyruM U3
pacTBOpa COJHM, pEIICHHE OKCIEPUMEHTAIBHBIX 3amad 1Mo Teme «BaxHelmue Kiacchl
HEOPraHUYECKUX COCTUHCHUIN.

Ilepuoauyecknii 3axkoH u Ilepumoamueckasi cucremMa Xxumudeckux iemenros /. H.
MenaeneeBa. CtpoeHue aTroMoB. XUMH4YecKass CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KJIAcCU(PUKAUU XUMUYECKHX 3JeMEeHTOB. [loHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xuMmuueckux 3nmemeHToB 1. . Menneneena.
Kopotkonepuoanast u anuHHONepuogHas ¢opmbl Ilepuonnyeckoil CUCTEMBI XUMHUYECKHX
anementoB JI. . MenneneeBa. Ilepuoasl u rpymnmbl. OU3NYECKUN CMBICT MOPAIKOBOTO HOMEpA,
HOMEPOB MEPUOJA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocraB atoMHbIX siaep. M3otomnbl. DnexkTpoHsl. CTpoeHUe 3JIEKTPOHHBIX
0007109eK aTOMOB TepBbIX 20 XUMHUECKHX d1eMeHTOB [lepuonnueckoii cucremsl J. V1. Menaeneena.
XapakTepucTUKa XMMHUYECKOTO 3JE€MEHTa 1o ero nosnoxeHuto B [lepuoanueckoit cucreme [I. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsl pajuyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOICTB IO IPYIIAaM U MEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanueckoi cucTteMbl XUMUYECKUX 3JIEMEHTOB /IS
pa3BuTHUs Hayku U npaktuku. [. . MenneneeB — yu€Hblil U TpakJaHMH.

Xumuyeckas cBa3b. KoBaneHTHas (MOsipHAst M HEMOJSPHAS) CBS3b. DIEKTPOOTPUIIATENHHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucnenus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakinu. [Iporieccrl okucnenus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METAIIJIOB U HEMETAIUIOB, B3aUMOJICHCTBIE THAPOKCUIA ITUHKA C
pacTBOpaMu KUCJIOT U IIEJI0Y€H, TPOBEIECHNUE OTIBITOB, MILTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIuil (TropeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu



Peanu3zanus MexnpeIMeTHbIX CBA3EH IPU U3YUEHUH XUMHUHU B 8 KJIACCE OCYILECTBIISETCS YEPe3
UCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX IOHSATHHA, TaK W MOHATHH, SBISIOLIMXCS
CUCTEMHBIMU JJISl OTJEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OOm1re ecTecTBEHHO--HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TMIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CHHTE3, KiIacCU(UKAIMs, TEePUOJUYHOCTh, HAOIIOAEHUE, OSKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpEHUEe, MOJIEIb, SIBJICHHUE.

®usnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJA, H30TOIBI,
PaTmoaKTUBHOCTb, MOJIEKYJIA, SJEKTPHUUECKUH 3apsi]l, BEIECTBO, TEJIO, 00bEM, arperaTHOEe COCTOSIHUE
BEIIECTBA, a3, (PM3NYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThl, 3B€3/1b1, COoJHIIE.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaANIbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBoO 1 XMMHYeCKasl peakius

[Tepnoanueckuit 3akoH. [Iepnoanueckas cucrema xuMmudeckux aieMeHToB /1. . Menneneesa.
CrpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, Kalus, KaJblUsi M UX COEJIWHEHUN B COOTBETCTBUU C IOJOKEHHEM JJIEMEHTOB B
[Iepnoanueckoil cucreMe U CTPOEHUEM X aTOMOB.

Crpoenue BemecTBa: BHJBI XHMHYECKOW CBs3U. THUIBI KPHUCTAIUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMUYECKON PEIIETKN U BUAA XMMHUECKOHN CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB. XHWMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIaccaM HEOPraHM4eCKUX COeIMHEHUMN, TeHEeTUYEeCKas CBSI3b
HEOPraHNYECKUX BEIIECTB.

Knaccugpukanus XMMHYECKMX peaknMid N0 pa3IM4yHbBIM NpH3HaKaMm (M0 YUCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKLHUU BELIECTB, MO TEILIOBOMY 3PQEKTY, 10 U3MEHEHHIO CTETEHEH OKHCICHUS
XUMUYECKUX AJIEMEHTOB, 110 0OPATUMOCTH, 110 YJACTUIO KaTalau3aropa). JK30- U SHJIO0TEPMUUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHUS.

[Tonatue o ckopoctn xumMudeckod peakiuu. [loHaTne 06 OOpaTUMBIX M HEOOPATHMBIX
XMUMHMUYECKUX peakuusax. IIoHsTHE 0 TOMOreHHBIX U IreTeporeHHsIX peakuusax. llonarue o karamuse.
[TonsTe 0 XMMHYECKOM paBHOBecUU. DAKTOPBI, BIUAIOIUE HA CKOPOCTh XMMHUYECKON PEaKLUU U
II0JIOKEHHE XMMHYECKOTO PABHOBECHS.

OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, SJICKTPOHHbIA OallaHC  OKHCIUTEIbHO-
BOCCTAaHOBHUTEIbHOM peakuuu. COCTaBlIeHWE YPaBHEHMHM OKHUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopust >MEKTPOIUTHYECKON AHUCCOLMALMU. ODJIEKTPOIMTBI M HENIEKTPOJIUTHL. KaTnonsl,
aHUOHBI. MeXaHu3M JUCCOLMALMU BEIIECTB C Pa3IW4YHbIMU BUJAMHM XUMUYECKOU cBs3u. CreneHp
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiun MoHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS PEeaklUil MOHHOrO OOMEHa, IMOJIHbIE U
COKpAaIEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBONCTBA KHCIOT, OCHOBAaHMM M COJIEH B CBETE
MpeJCTaBICHUN 00 EKTPOIUTHYECKOHN aucconnanuy. KauecTBeHHbIE peakluu Ha HOHBI. [loHsTHE
0 TUJAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMHU KPHUCTAUIMYECKMX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpadura 1 aamasa), CIOKHBIX BEHIECTB (XJIOpHIa HATPUSL), HCCIEIOBAHNE
3aBHCUMOCTH CKOPOCTH XUMUYECKOH peaklny OT BO3ACHCTBUS Pa3INYHbIX (DAaKTOPOB, HCCIETOBAHNE
IEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOILEcca AUCCOLMALMU KUCIIOT, LIEN0Yed U coyen
(BO3MOJKHO MCIOJIb30BaHUE BUEO MAaTEPUAIIOB), IPOBEACHUE ONIBITOB, WITIOCTPUPYIOLUX PU3HAKU
MPOTEKaHMsI peakluii HOHHOTo 0OMeHa (0Opa3oBaHuE 0CaJIKa, BbIIEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OTBITOB, WIIIOCTPUPYIOLIUX NPUMEPBI OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakUuil (ropeHue,



peaKknMy pPas3NoKEHHs, COCAWHEHHs), PAClO3HABAHWE HEOPraHWYECKHX BEUIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIN Ha HOHBI, pEIIEHUE SIKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtasibl 4 X cOeTUHEHUS

OOmiast xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEIICHU
okucnenus. CtpoeHne W (U3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB — TaJIOTCHOB. XHMHUYECKHE
CBOWCTBA Ha TpuMepe XxJopa (B3aMMOJEHCTBHE C METAJUIAMH, HEMETAJUIAMH, UIeJI0YaMH).
XnopoBogopoa. ConsiHas KUCIOTAa, XUMHUYECKHE CBOWMCTBA, IMOJIy4eHHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOJA HA OPraHU3M 4YeJlOBEKa. BakHeHIue XJIOpUIbl U HUX HAXOXKICHUE B
pHUpO/IE.

OOmast xapakrepuctuka d1eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue W (PHU3MUECKHE CBOMCTBA IPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOTTHbIE MOIN(UKAIINH KHCIOPOa U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoyiopos, CTpoeHue, GU3HUECKUe U XUMUIEcKue cBoicTBa. OKCHIBI cephl KaK MPeACTaBUTEIN
KHUCIIOTHBIX OKcuJoB. CepHasi KUCIOTa, (U3MYECKME U XHMHUYECKHE CBOMcTBa (oOliue Kak
MPEJCTaBUTENS KiIacca KUCIOT M crenupudeckue). XUMUYECKHe pPEeaKiiy, JIe)Kalue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MosydyeHusi cepHol Kucinotel. IIpumenenue cepnoil kucinotsl. Conu
CEpHOI KUCIIOTHI, KaUeCTBEHHAsI peakius Ha cynbdaT-noH. HaxoxaeHne cepbl U e€ coeNMHeHHI B
npupojie. XMMHYECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpebl COeTMHEHUSIMU CePhI (KHCIOTHBIE TOMK/IH,
3arpsi3HEHUE BO3IyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIICHHS.

OObmas xapakrepuctuka 3i1eMeHTOB VA-rpynmnbl. OcOOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHN OKHUCIICHUsS. A30T, paclpoCcTpaHeHHe B IPUPOJIE, (PU3HUECKHEe U XUMUIECKUE
cBoiictBa. KpyroBopot azora B mpupojae. AMMHaK, ero (u3nueckue M XUMHUYECKHE CBOMCTBA,
noJrydeHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUECKUE CBONCTBA, IPUMEHEHHUE.
KadecTBeHHast peakius Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ IMoJydeHue, (U3n4ecKue u
XUMUYECKHE CBOMCTBAa (0OOmIME Kak TPEACTABUTENS Kilacca KHCIOT M CHelu(UUecKue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHS B Kaue€CTBE MHUHEPAIBHBIX YIOOpEeHUN. XUMHYECKOE
3arpsA3HEHNE OKPYKAOLIEH cpelibl COETUHEHNUAMU a30Ta (KUCIOTHBIE JOXK /MU, 3arpsI3HEHUE BO3/1yXa,
MOYBHI U BO10EMOB). Docdop, ammoTponHbie Mogudukanuu Gochopa, pUnIecKkne U XUMUICCKHE
ceorictBa. Okcua dochopa (V) u dochopnas kucinora, GU3HMYECKHE M XUMHUUYECKHE CBOWCTBA,
noJsrydeHue. Vcnosnb3oBanue GocdaroB B KaUECTBE MUHEPAIbHBIX YI0OPEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmnel. OCOGEHHOCTH CTpPOEHHST aTOMOB,
XapaKTepHbIE CTENEHW OKUCICHUS. YTIEepoJl, aIOTPOIHbIE MOIUGUKALMM, PACHpPOCTPAHEHHE B
npupoje, (puznyeckue U XUMU4eckue cBoiicTBa. AncopOuus. KpyroBopoT yriepoja B IpHUpOJE.
Oxcunpl yrieposaa, ux (pusvyeckue M XMMHUYECKHE CBONCTBA, JNEHCTBHE Ha JKHUBbIE OPraHU3MbI,
HOJydeHHE M MPHUMEHEHHE. DKOJIOTHYECKUe MpoOsieMbl, CBs3aHHbIe ¢ okcujaoM yriepoaa (1V),
TUI0Te3a rI00aJbHOr0 MOTEIICHUs KIIMMaTa, apHUKOBBINA 3¢ddekT. YrosbHas KucaoTa U €€ COoH,
uxX (QU3MUECKUe U XMMHUYECKHE CBONCTBA, MOJydyeHHE M npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriepoja
(MeraH, 3TaH, STUJICH, alleTUJIeH, YTAHOJI, TJIMLEPHUH, YKCycHas KucioTa). [IpupoaHbie MCTOUHMKH
yTJI€BOAOPOAOB (yroJib, MIPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (OeH3MH), UX POJIb B
ObITY M mNpoMblluIeHHOCTH. [loHATHE O OHMOJOTMYECKM BaXKHBIX BEIIECTBAX: JKUpax, Oeikax,
yIJIeBOJAaX — M MX pPOJM B JKU3HM YeJoBeKka. MarepuaabHOe €AWHCTBO OPraHMYECKHX U
HEOPraHUYeCKUX COCTUHEHUH.

KpemHuuid, ero ¢pusnueckue 1 XMuMUYECKUE CBOMCTBA, MMoJTydeHne U npuMeHeHrne. CoenHeHus
KpeMHUs B mpupoje. OOmue mnpeacraBieHus o6 okcunae kpemuus (1V) u kpeMHHEBOM KucioTe.
Cunukarel, MX HCIOJB30BaHME B OBITY, B MPOMBIIUIEHHOCTH. BakHellne cTpouTeabHbIe



MaTepualibl: KEpaMHKa, CTEKJI0, LEMEHT, O0eToH, xene300eToH. Ilpobnembr Ge3omacHOTro
WCIIOJIb30BAHUSI CTPOUTEIBHBIX MATEPUAJIOB B MIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yueHre oO0pa3loB HEOPTaHWYECKUX BEILECTB, CBOMCTB COJITHOW KHCIOTBI, MPOBEACHUE
KAueCTBEHHBIX PEaKIUl Ha XJIOPUI-UOHBI M HAONIOJEHWE TPHU3HAKOB WX IMPOTEKAHUS, OTBITHI,
oTpaxaromme (GpU3NYECKHe M XMMHUYECKUE CBOMCTBA TAJOTEHOB M WX COCTUHCHHHA (BO3MOYKHO
WCTIOJIb30BAHNE BHJICOMATEPHUATIOB), O3HAKOMJIEHHE C oOOpa3laMH XJIOPHAOB (TaJIOTSHHIIOB),
O3HAaKOMJIEHHE C oOpa3umamMu cepbl U €€ COEIUMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAJIOB), HaOMIOACHUE  Tpolecca  OOyrIMBaHUA  caxapa  IMOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOThI, M3Y4YE€HUE XMMHMUYECKUX CBOMCTB pa30aBICHHOM CEpHOM
KHCJIOTHI, TPOBEJCHNWE KAYECTBEHHOW pEaKUWu Ha cynabharT-uoH M HAONIOJCHHE TNpU3HaKa e
MPOTEKAHUS, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, (ocdopa M UX COEIUHEHUN
(BO3MOKHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), 00pa3liaMH a30THBIX M (OoCc(OpHBIX ynoOpeHuw,
MoJIyueHue, coOMpaHne, paclio3HaBaHue U U3y4eHHE CBOMCTB aMMUaKa, IPOBEACHNE KaYeCTBEHHBIX
peakiuii Ha MOH aMMOHUA U GocdaT-NOH U U3YYCHHUE NMPU3HAKOB UX ITPOTEKAHUsI, B3aUMOICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C Me/bI0 (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
M3Yy4YEeHHE MOJieNel KpUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, ¢yminepeHa, 03HAKOMIIEHUE C
MPOIIECCOM  aJIcOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM H  YCTPOWCTBOM
MPOTUBOTa3a, MOJIydeHUE, cOOMpaHue, paclio3HaBaHUE M W3YYEHHE CBOMCTB YIJIEKHUCIIOTO rasa,
MPOBEJICHUE KAuYeCTBEHHBIX pPEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBl M M3YUYCHHUE TPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJICHHE C TPOJAYKIMEH CHJIMKATHOW TMPOMBIIIJICHHOCTH, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTauibl U UX COSTUHEHUS.

MeTaJuibl M X COeIMHEHUS

OO011as XapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TMOJIOKEHHUS B
[Tepuoanueckolt cucteMme xumudeckux 3neMeHToB . 1. MenneneeBa u ctpoenus aroMoB. CTpoeHue
METauIoB.  Mertammyeckass  CBsI3b W METAJUIMYECKash  KpUCTAUIMYECKassh  pelIETKa.
DJIEKTPOXUMHUYECKUH P HAIPSHKEHUH METAIIOB. PU3NYECKHE U XUMUYECKUE CBOMCTBA METAJIJIOB.
OO6mue crocoObl mosydyeHuss MeramuioB. [loHsTHe 0 KOPpPO3MHM METAIOB, OCHOBHBIE CHOCOOBI
3a1uUThl UX 0T Kopposuu. CIiiaBsl (CTajb, YyTI'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY
Y [IPOMBIILJIEHHOCTH.

[lenounble MeTaNIBL: NOJOKEHUE B [lepuoanueckoil cucteMe XuMuyeckux anemeHTon /1. M.
MeneneeBa, CTpOEHUE UX aTOMOB, HaX0XkAeHHE B npupoae. PUsnueckue U XMuMUUECKHE CBOMCTBA
(Ha mpumepe HaTpust U Kanus). OKCUIbI U THAPOKCUIIBI HATpHsl U Kajus. [IpuMeHeHne menouHbIx
METAJUIOB U UX COEAMHEHHI.

[IlenouyHo3eMenbHbIE METAJIIBI MAarHUM M KajbLui: noJiokeHue B [lepuoanueckoil cucreme
xumuyeckux sneMeHtoB [I. M. MenneneeBa, cTpoeHuME HMX aTOMOB, HAaxOXKJEHUE B MPHUPOJE.
Ou3nyecKue U XMMHUYECKHUe CBOMCTBA MarHus U Kalbliusd. Baxkueiime coequHeHs KaabIus (OKCUI,
TUAPOKCHU, cou). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmoMunmil: nonoxxenue B Ilepmomnueckoir cucreme xumMuueckux saeMmentoB JI. .
MeneneeBa, cTpoeHUE aroMa, HaxoxieHue B mnpupoje. dusmyeckne M XUMHYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreMe xumuyeckux >neMentoB /. 1. Menneneena,
CTPOEHHE aTOMa, HaXOXKJIeHue B mpupoae. Puznueckre 1 XUMUYECKUE CBOMCTBA xkene3a. OKCUapl,
ruapokcuabl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u mosryueHue.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHHE C 00pa3liaMy METaJUIOB U CIIJIaBOB, UX (DM3MUECKUMHU CBOMCTBAMH, U3y4EHUE
pE3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJH30BAHUE BHICOMATEPUATIOB), OCOOECHHOCTEH
B3aMMO/ICHCTBUS OKCHA KaJIbIHsI U HATPHSI C BOJIOH (BO3MOKHO MCTIOJIH30BAaHUE BUEOMATEPHAIIOB),



UCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, IMpOILIECCa TOPEHMs XkKejle3a B KUCIOPOJe (BO3MOXKHO
WCIIOJIb30BAHUE BUCOMATEPUAJTIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEaKIMM Ha HOHBI:
MarHus, Kajablus, alIOMUHUS, HIUHKA, kene3a (1) u xenesza (111), mexu (1), Habatonenue u onucanue
MIPOLIECCOB OKPAIIMBAHMS IJIAMEHU MOHAMU HATPUs, Kallus U Kalblus (BO3MOXHO HCIIOIb30BaHUE
BHJICOMATEPUANIOB), HCCIEA0BaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUAPOKCHUIA
LIUHKA, PEIIeHNEe YKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeline MeTalibl U UX COCTMHEHUSD.

IIpeamer oprannyeckoii xumun. Heopranuveckue u opranudeckue coelMHeHUs1. YTIepo1
— OCHOBA >KM3HU Ha 3emJjie. OCOOEHHOCTH CTPOSHUS aTOMa YIiiepo/ia B OPraHMueCKUX COCTUHECHUSIX.
VYraesonopoasl. [lpenensHbie yraeBomoponsl. MeraH, staH, npomaH. CTpykTypHbIE (DOPMYITBI
yIJIeBOJIOPOJIOB. ['OoMoornyueckuii psii mpeenbHbIX YriieBoaopoioB. ['omonoru. dusndeckue u
XUMUYECKHE CBOMCTBA MPEEIbHBIX YIIeBOA0POA0B. Peakiinu ropenue u 3amemnienus. Haxox nenue
B npupoe. [Ipumenenue.
Hemnpenenbapie yriieBoAOpOAbl. OTUIICHOBBIM psii HENMPEAETbHBIX YIJIEBOJOPOJOB. ITHIICH.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA dTWIIEHA. Peakiusa nipucoenuuenus. KauecTBEeHHbIE pEaKIuu.
Peaknus nonmumepusanun. [Hommatunen. [Ilpumenenne stuieHa.
ALETUICHOBBIA Pl HENPEACNIbHBIX  YIIIEBOAOPOAOB. AnerwieH. CBoHcTBa  aleTUIICHA.
[IpumeHenue.
[TpousBoHbIe yraeBoopoaoB. KpaTkuit 0630p opraHnYecKux COSTMHEHNUN: 0JHOATOMHBIEC CITUPTHI,
MHoOroaroMHbIE COUPTHI, KapOOHOBBIE KHUCIOTHI, ClOXHBIE JQUPBL, KUPBL, YIICBOIbI,
AMUHOKHCIIOTHI, Oesku. Posib O€7TKOB B Opranusme.
[loHaTHE O BBICOKOMOJEKYJSAPHBIX BemlecTBax. CTpyKTypa IOJUMEPOB: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENIEHb NoJIMMepu3auu. [lonusTiiieH, monunponuieH, NoIuBUHUIXIOPHI.
HemoncTparmu. Moenu MOJEKyJl OPraHuYeCKUX COSAMHEHUH, CXEMBI, TaOJIHIIBI.
I'openue yriaeBonopoaoB U 0OHapyKEHHE TPOIYKTOB UX TOPEHHUSI.
OO6pa3iel HeTH U TPOIYKTOB MX MEPEPabOTKH.
BuneoonsiTsl 110 CBOMCTBaM OCHOBHBIX KJIACCOB BELIECTB.
Pacuernble 3amaun. YcTaHOBIEHHE MpocTelineil (QopMynbl BemlecTBa MO MacCOBBIM JOJSM
3JIEMEHTOB.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMA TIPOT'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHMsI IPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHMs
JOCTUTalOTCs B X0Jie 00y4eHHUs XUMHM B €JUHCTBE y4yeOHOM M BOCHUTATEIbHON JESITENLHOCTH B
COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMHU COLIUOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, NPUHATBIMH B OOILIECTBE IpaBUJIaMU W HOPMAaMU TOBEJEHUS U CIIOCOOCTBYIOT
IporeccaM CaMOTIO3HAHUS, CAMOPAa3BUTHS U COLTUATM3AIMH 00yUaroInXCs.

JINYHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALINI U PACILIUPEHHE ONIBITA IEATEIBHOCTH Ha €€ OCHOBE,
B TOM UHCJIE B YaCTH:

1) maTpMoOTHYECKOr0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOLIEHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAYYHOMY
Haclle/IMi0, TOHUMAHUs 3HAYeHHs] XWMUYECKOM HayKh B JKU3HU COBPEMEHHOTo OOIIecTBa,
CMOCOOHOCTH BJAJETh JOCTOBEpHOW HMH(OpManmend O MepeoBbIX NOCTHXKEHUSX M OTKPBITHIX



MHUPOBOM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa
u o01IecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMA:

IIPEJICTABICHUSI O COLMAJIbHBIX HOPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOILUEHUN B
KOJUIEKTUBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00111eCTBEHHO I0JIE3HOH,
yueOHO-HMCCIEeIOBATEIbCKON, TBOPUECKOWM W JPYTMX BHJAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HOW COBMECTHOHM NESTEIHHOCTH IPH BBHITIOJIHEHUH Y4eOHBIX, IMO3HABATEILHBIX 3ajad,
BBITIOJTHEHUN XHMHUYECKAX OKCIIEPUMEHTOB, CO3JIaHUHM YYEOHBIX IIPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHUMAaHUI WU B3aUMOIIOMOIIM B IpOIecCe ATOW Yy4eOHOH JesATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOUX TOBApHUIIEH C MO3UIUN HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHHUS MOCJIEICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI O MO3HAHUS:

MHPOBO33PEHYECKUE MPECTABICHNUS O BEIIECTBE U XMMUUECKON peaKIMH, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW U COCTABIISIOIIME OCHOBY JJIsi MOHHMMaHUS CYIIHOCTH
Hay4yHOM KapTUHBI MHpa, MPEICTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI,
B3aMMOCBSI35IX YEJI0BEKA C IPUPOTHOMN CPEIoi, O POJIM XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABaTeIbHbIE MOTHUBBI, HAlpaBlieHHbIE Ha IOJyYEHHE HOBBIX 3HAHUI MO0 XUMHH,
HeoOXomuMble s OOBSCHEHUS HaAOMI0JaeMbIX TPOLECCOB M SBJICHHM, I03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEJIbHON paboThI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOIN JMTEpaTypod, JOCTYHBIMH TEXHUYECKUMHU CpEeACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYCHHIO W TO3HAHHIO, JIFOO03HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM0o00pa30BaHUIO, MPOEKTHONH M HCCIIEA0BATENIBLCKOM AEATENBHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHHMs B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HaHME LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 JKU3HU, OCO3HAHKE NIOCIECTBUNA 1 HENPUATHE BPEIHBIX IPUBBIYEK (YHIOTpeOIeHUs
aJIKOTOJIs, HApKOTHUKOB, KYPEHHs), HEOOXOJAMMOCTU COOJIOAEHUS MpaBWil O€30IaCHOCTU IpHU
oOpalieHny ¢ XMMUYECKHMMH BEIIECTBAaMH B OBITY M pealIbHON )KU3HH;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K NPAaKTUYECKOMY M3Y4EHHUIO NMpodeccuil U Tpyda pa3IudyHOIo poja, YBaKEHUE K
TPYAY U pe3yabTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE IIPUMEHEHUS MPEAMETHBIX
3HaHUH 110 XUMUH, 0CO3HAHHBII BEIOOpP MHMBHIyaIbHON TPAEKTOPUH NTPOJOIKEHHsI 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH, ycnemHoi npodeccuoHaIbHOM NeITeNbHOCTH U Pa3BUTH HEOOXOAUMBIX YMEHHH,
TOTOBHOCTb aJalITUPOBAThCA B IPO(PECCUOHATIBHON Cpefe;

6) 9K0JIOrHYeCKOIr0 BOCIUTAHUSA:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOILIEHHE K MPHUPOJAE KaK MCTOYHHUKY XU3HU Ha 3emie,
OCHOBE €€ CyYIEeCTBOBaHMSA, MOHMMaHHE IIEHHOCTH 3J0pOBOro M Oe3omacHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10pPOBBIO, OCO3HAHUE
LEHHOCTH COOMIOJICHHsI MpaBuJl 0€30IacHOrO IMOBEJIEHMs MpH paboTe C BELIECTBAMH, a TAKKE B
CUTYalUX, YTPOXKAIOLIUX 310POBBIO U )KU3HU JIIOJEH;

CMOCOOHOCTH NMPUMEHATh 3HAHUs, MOJydaeMble NMPU U3YYEeHUM XUMMH, JJIS PElIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KAOILEH IPUPOTHON CPENOH, [Tl HOBBILIEHHS YPOBHS SKOJIOTMYECKOM KYJIBTYPHI,
0CO3HAHMA ITI0OATBHOTO XapaKTepa SKOJIOIMYECKHX MpoOJIeM M MyTed UX peleHHs MOCPeICTBOM
METO/I0B XMMUH, SKOJIOTMUECKOT0 MBIIIJIEHUS, YMEHHSI PYKOBOACTBOBATHCA UM B TIO3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIBHOW MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATHI



B cocraBe MeTampeiMEeTHBIX pe3yAbTaTOB BBLACISAIOT 3HAYMMbIE s (OPMUPOBAHUS
MHUPOBO33pEHUSI OOLICHAyYHbIE TMOHATUS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (PakT, cucrema,
MpoIece, SKCIEPUMEHT W JIPYroe.), KOTOpPbIE HMCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHMW M3 THX NPEeAMETOB (OPMHPOBATH MPEACTABICHHUE O
[IEJIOCTHOM HAy4yHOW KapTUHE MHpa, M YHUBEpCAIbHbIC Y4eOHbIC ACUCTBUS (IIO3HABATEIIBHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIC), KOTOphIE 00ecneunBaioT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IUIAaHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHBIC yHHBeEpPcaIbHbIE YueOHbIe JelCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHMS UCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHUS [P OCBOCHUM 3HAHUI: pacKpbIBaTh
CMBICII XUMUYECKHUX MOHATUN (BBLAEIATh UX XapaKTEPHbIE PU3HAKH, YCTAaHABIUBATh B3aUMOCBSI3b C
JOPYTMMHU TIOHSITHSIMHU), WCIOJIb30BAaTh MOHSTUS Ul OOBSICHEHUS OTHAEIbHBIX (PAKTOB M SIBICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KIacCU(UKALMM XUMHUYECKHX BELIECTB U XMUMHUYECKUX
peakiuii, ycTaHaBJIMBaTh NPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY OObEKTaMHM W3YY€HHUS, CTPOUTH
JIOTUYECKUE PpacCyXJeHUs (MHIAYKTUBHBIC, AECTYyKTHBHBIE, IO AaHAJOTUM), JeJlaTh BBIBOJBI H
3aKIJIIOUEHUS;

yMEHHE NPHUMEHSTh B MpOIlecce MO3HAaHUS TMOHATHS (IIpeIMETHblE M METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WCIIOJb3yeMble B XHUMHH, NpeoOpa3oBbIBaTh LIHPOKO
MpUMEHsIeMble B XMUMHHM MOJENbHBIE IMPEACTAaBICHUS] — XUMHUYECKHHM 3HaK (CHMMBOJ 3JIEMEHTA),
XUMHUecKas popMysia U ypaBHEHHE XUMHUECKOHN peakIuy — P PEIIeHUN yueOHO-T03HABATEIbHbBIX
3a/1a4, ¢ y4€TOM ATHX MOJENIbHBIX MPEJCTABICHUN BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMUYECKHX BELIECTB M XUMUYECKHX PEaKIIHii, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, IIPUYMHHO-CJICICTBEHHBIE CBS3M M IPOTHUBOPEYMs B M3y4acMbIX IIpoLeccax U
SBJICHUSX.

ba3soBble nccienoBarebcKue 1eiCTBUA:

YMEHHE UCIOJIB30BATh TOCTABJICHHBIE BOIPOCH! B KAYE€CTBE HHCTPYMEHTA MTO3HAHUS, a TAKKe
B Ka4yeCTBE OCHOBBI JJIs1 (DOPMUPOBAHMSI TMIIOTE3bI 110 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;

IpUOOpEeTEeHUE OIbITa MO IUIAHUPOBAHUIO, OPraHU3allMd W IPOBEJICHHUIO YUYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOJII0JaTh 32 XOJOM IpPOIEcca, CaMOCTOSITEIbHO NMPOTHO3UPOBATH €T0
pe3yibTar, (OopMyJIupoBaTh OO0OOLIEHHMS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOJAETIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh UHPOPMALIMIO PA3JIMYHBIX BUJIOB U
¢dbopM mpeAcTaBICHUS, MOIYYaeMYI0 U3 Pa3HbIX MCTOYHHUKOB (HAy4yHO-NOMYJISpHAs JUTEparypa
XUMUYECKOT0 COJIepKaHMsl, ClIpaBOYHble NOcoOus, pecypcbl MHTepHeTa), KpUTUYECKH OLICHUBAThH
IIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE MPUMEHATh PA3JIMYHble METOJbI U 3alpochl IPU MOUCKE U 0TOOpe MHpOpManuu U
COOTBETCTBYIOLIUX JIAaHHBIX, HEOOXOIMMBIX JUISl BBINOJIHEHHs y4eOHBIX M MO3HABaTEIbHBIX 3a/1a4
OTpeNeNEHHOT0 THUMa, NpUoOpeTeHHe OmbITa B 00JacTH HCMOJIB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHUH, OBJIAJCHHUE KyJbTYpPOH AKTUBHOIO MCIOJb30BaHMS Pa3IUYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMajJbHYIO (OpMY IpEJICTaBICHUS
uHbOpMAllMM U WUIIOCTPUPOBATH pellaeMble 337a4d HECJIOKHBIMU CXEeMaMH, JuarpaMMaMy,
Apyrumu popmamu rpaduky U UX KOMOMHALUSAMM;

YMEHHE MHCIIOJIb30BaTh W aHAIU3UPOBaTh B IMpoliecce Y4eOHOW M HCCIIeq0BaTENbCKOM
JeATeTbHOCTH HH(POPMALIHIO O BIUSHUH MPOMBIIIIICHHOCTH, CEICKOTO X03sCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYKAIOLICH IIPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIE y4eOHbIE JeHCTBHUA:



YMEHHUS 337aBaTh BOMPOCHI (B XO/€ Iuajora v (Uiar) TUCKYCCHH) O CYIIECTBY 00CYKIaeMOi
TEMBI, POPMYIUPOBATH CBOM MPEIIOKEHUS OTHOCUTENHHO BBITIOJHEHHS TPEUIOKEHHON 3a1a4H;
YMEHUS MPEJICTABIATH MOMYYCHHBIE PE3yabTaThl IO3HABATEIBHOM AEATEIILHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTAX; AeIaTh MPE3EHTALNIO PE3yIbTaTOB BHIIOJHEHUS XUMHYECKOTO SKCIIEPUMEHTA
(JtabopaTOpHOTO OMBITA, JA0OPATOPHON PAaOOTHI MO HCCICIOBAHUIO CBOMCTB BEIIECTB, YY€OHOTO
IIPOEKTA);
YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABAaTEIbHOW M
MCCIIEI0OBATENILCKOM IEITETLHOCTH TPH PEIICHNH BOSHUKAIOIIUX MTPOOJIEM Ha OCHOBE y4€Ta 0OIINX
WHTEPECOB U COTJIACOBAHUS TO3MIUH (0OCYKICHHS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOpAMHAIMS COBMECTHBIX ACUCTBUI, ONpeeTIeHNe KPUTEPHEB 110 OLIEHKE Ka4eCTBA BHIMOJHEHHON
paboTHI 1 apyrHe).
PeryasiTuBHbIe yHUBepcaJbHbIe YUYeOHbIe 1elCTBUS:
YMEHHE CaMOCTOSITENIbHO OMNPEAENATh LEIN ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJIUPOBATh U TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIESITEIHHOCTD, BRIOMpPATh Hanboee
s dexTuBHBIEC CTIOCOOBI pElIeHHsST YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHLHO COCTABIISITh
UM KOPPEKTUPOBATh NPEIJIOKECHHBIM aIrOPUTM JIEWCTBUM IPH BBINOJHEHUM 33JaHUN C Yy4ETOM
MOJTydCHUsT HOBBIX 3HAHWHA 00 HM3yJ4aeMBIX OOBEKTaX — BEIIECTBAX M pPEaKIHUAX, OICHUBATH
COOTBETCTBUE MOJTYYEHHOIO Pe3yiibTaTa 3asiBICHHOM 11eJId, YMEHHE UCTI0Ib30BaTh U AaHAJTU3UPOBATH
KOHTEKCTBI, TTpe/IaraeéMbie B YCIIOBUH 3a/IaHHH.
MNPEIMETHBIE PE3YJIbTATHBI
B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHMIO O00S3aTENbHOIO  COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW (¢eaepanbHOM pabouell MpoOrpaMMOMN, BBIIEISIOT: OCBOEHHbBIE
o0OyuarouMMuUCcs Hay4dHble 3HaHU S, YMEHUS U CIIOCOOBI JeHCTBHM, crienuduieckue Uit MpeAMETHON
obnmactu «XUMHS», BUIBI NEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMUHBIX Y4EOHBIX U HOBBIX CUTYaLIUSX.
K xoniy oOydyenuss B 8 kjacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATUH: aTOM, MOJIEKYJa, XMUMHYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJspHas Macca, KOJMYECTBO BELIECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBast I0JIs XKMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN
00BEM, OKCHUJI, KUCIIOTA, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHUS,
XUMHYECKas peakius, Kilaccuukauus peakuuil: peakiuu COCAUHEHUs, pPeakluu
pa3noXKeHusl, peaklMK 3aMEeIleHHs, peaklui 0OMeHa, 3K30- U SHI0TEPMHUECKUE PEAKIIHH,
TEIUIOBOM 2(PeKT peakiuu, sSAPO aToma, FMEKTPOHHBINA CION aTroma, aToMHasi OpOUTab,
paanyc aToMa, XUMUYecKasi CBS3b, MOJIAPHAS M HEMOJIApHAs KOBAJICHTHAs CBSA3b, HOHHAS
CBs3b, HOH, KaTHOH, aHWOH, pacTBOpP, MaccoBas [OJi1 BellecTBa (MPOLIEHTHAs
KOHILIEHTpAIIKs) B PacCTBOPE;

¢ WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHMUYECKUX TMOHSATUM M TPUMEHATH OTH
TIOHATHS MPHU ONMKMCAHUU BEIIECTB U X MPEBPAICHHUIA;

® UCMOJb30BATh XUMUYECKYIO CUMBOJIMKY Ul COCTaBIEHUs (POPMYII BEIIECTB U YpaBHEHUH
XUMHYECKUX PEaKIIHii;

® OMNpeAeNsATh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHSX, CTENEHb
OKHCIICHHsI DJIEMEHTOB B OWHApHBIX COEJUHEHUSAX, IMPUHAUIEKHOCTh BEIIECTB K
OTIpeIeNIEHHOMY KJIacCy COeAMHEHUH 1o popMyliaM, BUJT XUMUYECKON CBSI3H (KOBaJEHTHAs
Y MOHHAas1) B HEOPraHUYECKUX COEANHEHUSIX;

e packpbiBaTh cMmbici Ilepuoguueckoro 3akona JI. WM. MenneneeBa: JeMOHCTPUPOBATH
MOHMMAaHUE MEPUOJUYECKON 3aBHUCHMOCTH CBONCTB XHMHMUYECKHX D3JEMEHTOB OT HX



nonoxkeHust B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHMsI, 3aKOHa ABOTazipo;

OTIMCBIBATH U XapaKTepU30BaTh TAOINYHYIO (hopMy Ileproauueckoil CUCTEMbI XUMUYECKUX
SJIEMEHTOB: pa3NUyYaTh MOHATHS «TJIaBHAs moAarpymma (A-Tpymma)y U «1o0o4yHas
noarpymnna (b-rpynmna)y, Mansie u 60JIbIIHE TEPHUOABI, COOTHOCHTH 0003HAYEHHUs1, KOTOPBIE
umeroTcss B Tabmune «llepuoamueckas cucremMa XuMH4Yeckux anemeHtoB . WM.
MenzeneeBay C UUCIOBBIMH XapaKTEPUCTHUKAaMU CTPOCHHS aTOMOB XUMHYECKHX
2JIEMEHTOB (COCTaB W 3aps] fAApa, OOlIee YMCIIO AIEKTPOHOB M PACIpENeeHUe UX 10
AJIEKTPOHHBIM CJIOSIM);

KJIaccu(UIUPOBaTh XUMUYECKHE DSJIEMEHTHI, HEOPraHWYECKHUE BEIECTBA, XUMHUECKHUE
peakuuu (MO 4YMCIYy M COCTaBYy YYAacTBYIOUIMX B pEAKLUUU BEIIECTB, IO TEIJIOBOMY
sdexry);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  NOJTBEp)KJash  ONHMCAaHME  TNpUMEpaMH  MOJIEKYJISpPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

MIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT MX Kaye€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLICHUH B Pa3JIMUHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO Macchl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa 1Mo (opMylie COETUHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOI peakiuu;

MIPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTENbHON JEATEeIbHOCTH — aHAIW3 U CHHTE3,
cpaBHeHHE, OO0O0OIIEHHE, CUCTEMATH3AIMIO, KIACCH(PUKAIMIO, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBfA3€Hl — JUIsi M3y4eHHUs CBOMCTB BEUIECTB U XMMHUYECKHX PEaKIIH,
€CTECTBEHHO-HAY4YHbIE METO[bl MMO3HAHUSI — HaONIIOJICHNE, U3MEPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN);

cleoBaTh IpaBWiaM  [OJIb30BAHMS  XHMHMYECKOM TMocyAod U J1abopaTOpHBIM
o0opynoBaHHEM, a TaKKe MpaBuiIaM OOpalleHHus C BelleCTBAaMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU 10 BBINOJHEHHUIO Ja00PaTOPHBIX XMMHUYECKHUX OMBITOB MO MOIYYCHUIO U
coOupaHHIo ra3000pa3HbIX BELIECTB (BOAOPOIa U KUCIOPOa), IPUTOTOBIIEHUIO PAaCTBOPOB
C omnpenenéHHONW MaccOBOM J10yiel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XMMHUYECKHUE OHKCIIEPUMEHTHl MO PpacHO3HaBaHUIO PACTBOPOB IIEJIOYEH M KHCIOT C
MTOMOIIIBIO0 UHIUKATOPOB (JTaKMyC, heHOIPTaATCHH, METHIIOPAHXK U JPYTHE).

K xoniy oOydyenuss B 9 kJjacce IpeiMeTHbIE pe3yabTaThl HAa 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

pPacKpbhIBaTh CMBICII OCHOBHBIX XMMHYECKUX ITOHSATHH: XHUMHUYCCKHUN DJIEMEHT, aToOM,
MOJIeKYJa, MOH, KaTUOH, aHHUOH, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAaJICHTHOCTD,
ANEKTPOOTPHUIIATEBHOCTD, CTCTICHb OKHCIICHHSI, XAMUYECKasl PEaKIIHs, XUMHYECKas CBA3b,
TEIIOBOM 3¢ (deKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pacTBOp, OSJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI,  DJCKTPOJIUTUYECKAs JIMCCOIMAlMSA, peaklud HOHHOTO oOOMeHa,
Karajgu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE pPEaKIIHH,
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCINUTEIh, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBIIEHUE, aAJUIOTPOMUs, aM(OTEPHOCTh, XUMHUUYECKasi CBSI3b (KOBaJCHTHAs, HOHHAS,
MeTajindyeckasi), KpUCTaJUIMuecKasi pemérka, KOppOo3Hsi METalJIOB, CIJIaBbl, CKOPOCTbH
XUMUYECKOM peakuuu, nmpeaenbHo gonycrumas konuentpauus [1/IK BemectBa;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMUYECKUX TOHSATHA W TPUMEHSTH 3TU
MIOHATHS MPHU OMKMCAHUU BEIIECTB U UX MPEBPAICHHIA;



MCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIIEHUS! (DOPMYJIT BEIIECTB U YPaBHEHUN
XUMHUUYECKUX PEAKLIMIL;

ONIPEeNIETsATh BaJICHTHOCTh M CTEIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJIC)KHOCTD BEIIECTB K ONPEICIEHHOMY KJIaCCy COSAMHEHUH 110
dbopmynaM, BHUJ XHMHUYECKOW CBs3U (KOBaJCHTHAs, WOHHAs, MeETa/NIMYecKasi) B
HEOPraHMYECKHUX COCIUHEHUSX, 3aps]l HOHA TI0 XUMUYECKOU (opMmyIie, XapaKTep Cpelibl B
BOJIHBIX pAcTBOpax HEOPraHUYECKUX COCJAMHEHHH, THUI KPUCTAIUIMYECKON pPEIIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona I, 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0
MMOHMMAaHWE: ONMCHIBATh U XapaKTepru30BaTh Tabauunyro Gopmy [leproamueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3jM4aTh MOHITHUS «TJIaBHas mnoArpymma (A-rpynma)y u
«mmobounass moxarpynma (b-rpynma)», wmambple W OOJIBIIME TEPUOJBI, COOTHOCHUTH
0003HaYeHMs, KOTOpPbIE HWMEIOTCS B TEPUOJUYECKOW TaOIUIE, C YHUCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHUMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sjpa,
o0111ee YMCIIO DJEKTPOHOB U PACIPEICIICHHE UX IO DJIEKTPOHHBIM CIIOSIM), OOBACHSITH
001111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB DJIEMEHTOB U WX COEAMHEHUH B Tpeeiax
MaJIbIX TIEPUOIOB U TJIABHBIX OATPYII C Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PHUITUPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUUYECKHE
peakiuu (10 YUCITY U COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 10 TETUIOBOMY YD (DEKTY,
110 U3MEHEHHIO CTEMEHEH OKUCIICHUS XUMUYECKUX IJIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTIEU(PUICCKHE XUMUISCKHE CBOMCTBA MPOCTHIX
M CJIOKHBIX BEMIECTB, TOJATBEPXKAAsl OMUCAHUE MPUMEPAMH MOJICKYJISPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINI;

COCTaBJISITh YPABHEHUS SJIECKTPOJUTHUYECKON TUCCOUMAIMM KUCIOT, IIEJIOYEH U COJIEH,
MOJIHbIE U COKpAalll€HHbIE ypaBHEHHUS peakiuil HOHHOTO OOMEHa, YpaBHEHHUS pEeaKlIHid,
MOATBEPKIAIOIIUX CYIIECTBOBAaHHE T€HETUYECKON CBSI3U MEXAY BELIECTBAMHU Pa3IMUHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHH IOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMHUYECKUX MPEBPAILIEHU B PA3IMYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJICKYJIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JOJIF0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMylie COCTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

coOnroaTh mpaBuja TMOJB30BAaHUSA  XUMHYECKOW TMOCYAOH H  J1abopaTOpHBIM
obopynoBaHHEM, a TakKe NpaBHiia OOpAIEHUS C BEIIECTBAMU B COOTBETCTBHH C
HMHCTPYKUHUSMHU IO BBITIOJHEHHUIO Ja00PaTOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYCHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOro ra3a);

MPOBOJIUTHh PEAKIIMH, TMOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB pa3IMYHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpPOMUI-, HOIUA-, KapOoHaT-, pocdart-, cuImKat-
, Cynbdar-, TUAPOKCUA-UOHBI, KATHOHHl aMMOHHS W HWOHBI H3YUYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTAHMUYECKHUX BEILIECTB;

MIPUMEHSATh OCHOBHBIE OIEpAllid MBICIUTEIBHON JEATEIbHOCTH — aHAJUu3 W CHUHTE3,
cpaBHEHHE, 0000IIeHIe, CHCTEMATH3AINIO, BBISBICHUE IPUIMHHO-CIIEICTBEHHBIX CBS3EH
— J17151 U3YYEHHUsI CBOMCTB BEILIECTB U XUMHUUECKHUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOMIOJCHHE, H3MEPEeHHUEe, MOJETHUPOBAHUE, JIKCIEPUMEHT (pealbHBbId H
MBICJICHHBIH ).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
n/n TeM MPOrpaMmbl Bcero Kourpoanuiie HpaxTueckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
MPaKTHYECKOH JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
YyeroBeKa
19 BemiecTBa 1 XuMu4deckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/] M HEOPraHNYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6moreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHECHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnen 3. Ilepuoanueckuii 3axkon u llepuoguyeckas cucrema xumudeckux 31eMeHToB /I, . MengeneeBa. CtpoeHue aToMoB. XMMHYeCKas

c¢BA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pe€akuuun



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

[Tepuonnueckuii 3aKOH U
31| oo LK | 7 0 Brorexa LIOK
' o https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aToma
52| Omemmonnor 5 0 Brorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEILHBIE PEAKITUU
MIroro o pasme 15 bubmmoreka [{OK
TOTO TI T
pasAeiy https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
P 3 0
SICPREOC BpEA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
9 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbie
Ne i/mn P Konrpoabnsie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBO U XMMH4YeCKHE PeaKIUU
11 [ToBTOpeHue u yrinyOnenue 3HaHUN 5 1 0 bubnuorexa [IOK
' OCHOBHBIX Pa3/€eJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnmoreka [JOK
' peaxmmi https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

13 DNEKTPOIUTHYECKAs JUCCOLMALIMSL. 8 bubnuorexa [JOK
' XUMHUYECKUE PEAKLIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUS
91 OO0mmas XxapakTepUCTUKA XUMUYIECKIX 4 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mast XxapakTepUCTHKAa XUMHUYECKUX
2.2 sneMeHToB VIA-rpymmel. Cepa u eé 6 bubmiorexa HOK
' PYHIIBL. £-Cp https://m.edsoo.ru/7f41a636
COETUHEHMS
OO0mas XapaKTepUCTHKA XUMUYICCKHIX
2.3 anemeHToB VA-rpymmsl. A30T, pocdop u ux 7 bubamorexa LOK
' PYIHBL. ’ P https://m.edsoo.ru/7f41a636
COEUHEHMS
OO6mast XxapaKTepUCTHKAa XUMHUYECKUX
2.4 aneMmenToB IVA-rpymmnel. Yriepon u 8 bubmorexa HOK
' . YT poA https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHHS
Hroro mo pazgeny 25
Paznen 3. Merasibl M X COeANHEHUS
. bu6mmoreka [JOK
3.1 00 4
HIME CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
3.2 B i 16
aKHEHIINEe METAJUIBI M UX COSIUHEHUS httos://m.edsoo.ru/ 7412636
Utoro no pazneny 20
Pa3nen 4. Xumus u okpyxkawmas cpeaa
4.1 BemiectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3 bubmorexa [IOK

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



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

Uroro mo pazneny 3

bu6mmoreka [IOK
P
C3CPBHOE BpeMi 3 0 0 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4 7
INOYPOUYHOE IIVIAHUPOBAHUE 8 KJIACC
KoJi-Bo DJIeKTPOHHBbIE
Ne 4acoB Hara nudposbIe JdomosiHuTEIBHAS
Tema ypoka
n/n H3YYeHUS o0pa3oBaTte/ibHbIE uHdopmanus
Bcero
pecypchl
[Ipenmer xumuu. Posie XuMuu B )KU3HU YesloBeka. Tema u bu6mmoreka [IOK
! BEILlECTBA ! 03.09.2024 https://m.edsoo.ru/ff0d210c §1-2 crp. 11 Ne2



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c

[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B

bubmunoreka LIOK

2 naboparopun U IPUEMBI 0OparieHus ¢ 1a00PaTOPHBIM 05.09.2024 httos://m.edsoo.ru/ffod23dc 8.3- otyer
00opyIOBaHUEMY
Uucteie BemecTBa u cMecu. CriocoObl pa3ieieHust bubnuotexa [JOK
3 cMecei 10.09.2024 https://m.edsoo.ru/ff0d26ca 84 crp.18 Tectst
IT 02 «P i
4 pakTudeckas padora Ne 2 « vaSIleJICHI/IC cMmecel (Ha 12.09.2024 bubnuotexa [JOK §5- oruer
pUMepe OUYUCTKH TIOBAPEHHOW COJIM)» https://m.edso0.ru/ff0d28c8
5 Ou3NUECKUE U XUMUYECKUE ABJICHUS. XUMUUECKas 17.09.2024 bubmmnoreka IIOK §6 cTp.24 No2
peakuus https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
A 19.09.2024 7 cTp.28Ne
6 TOMBT M MOTICKYTIHL 9.09.20 https://m.edsoo.ru/ff0d2a6c¢ 87 c1p.28Ne3,6
bu6moreka [IOK
7 IT 24.09.2024 - . 0
POCTBIE M CIIOXKHBIE BEIECTBA 09.20 httos://m.edsoo.ru/ffod2a6e 88-9 c1p.36 Ne3
Xumuyeckue 3neMeHTsl. OTHOCUTENbHAs aTOMHAs Macca. bubnuorexa LIOK 810-12Bb1yunTs 5
8 26.09.2024
3Haku (CUMBOJIbI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8 3HAKOB CTp.43
9 3aKOH ITOCTOSIHCTBA COCTaBa BENIECTB. XUMHUYECKas 01.10.2024 bu6moreka [IOK 813-14 BbIy4HTH
dopmyna. OTHOCUTENBHAS MOJIEKYIIIpHAs Macca o https://m.edsoo.ru/ffod2eae 10 3HakoB cTp.43
bu6moreka [IOK
10 MaccoBas JoJsl XUMAYECKOTO JIEMEHTA B COSIUHEHUN 03.10.2024 httos://m.edsoo.ru/ffodas0c 815 cp.53 Nel,3
11 BasleHTHOCTh XMMUYECKUX 3JIEMEHTOB 08.10.2024 bubmorexa [TOK 816 cTp.58 Ne3-5
https://m.edsoo.ru/ff0d323c
bubnuorexa [JOK
12 Cocrasnenue GopmyIl Mo BaJIGHTHOCTH 10.10.2024 https://m.edsoo.ru/ffod3al6 817 ctp.60 Ne2,6
bubmuorexa [JOK
13 A - 15.10.2024 18 ctp.62 Ne2
TOMHOTMOICIYIBIPHOS yaeHio https://m.edsoo.ru/ff0d2d50 818 c1p.62 N
14 3aKOH COXpaHEHUsI MACCHI BEUIECTB. XUMUUYECKHE 17 10.2024 bubmmoreka [JOK 819-20 c1p.68 Ne

ypaBHEHUS

https://m.edsoo.ru/ff0d3b88

406



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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Knaccugukanms XuMHIecKuX peakuuii (coeAnHeHns,

bubnunoreka LIOK

15 22.10.2024 21
paziioKeHus1, 3aMeIleHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34 S
16 M. B. JIOMOHOCOB — y4€HBIM-3HIUKIIOTIEIUCT. 94.10.2024 bubnuorexa [JOK :zsgmeow;b o
. . HUue n
O0o001IeHre U cCHCTeMaTH3alus 3HaHU ! https://m.edsoo.ru/ff0d40c4 B
6buorpadum
17 Koutpoasnas padora Nel no reme «Bemectsa u 05.11.2024 bubnuotexa [JOK ecTh
XUMUYECKUE PEAKLIUI) https://m.edso0.ru/ff0d4290
K .
18 ucnopo. CriocoObl MOTy4YeHUsT KUCIOPOa B 07.11.2024 bubnuotexa [JOK §22 c1p.75 Ne6
71a00paTOPUH U MPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
dusznyeckue €CKHE CBOMCTBA KACIOpOAa
19 ( :aquHK:KHi;:PII:/IP;q roKl/(IaHI/IlZ) HHZ?{ﬂ:Zezg)oscn ax 12.11.2024 Bubamorexa [IOK 823-24 cTp.80 Net
peardl > TOPEHHE). Hax. i https://m.edso0.ru/f0d4614 | crp.83 Ned
[Tpumenenue kuciopoaa
20 [IpakTueckas padora Ne 3 o Teme «HOJ‘IE"I@HI/I@ u 14.11.2024 bubnuoreka [JOK §.25
cobupaHue KUCIOPOIa, U3y4EeHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bo3sngyx — cMmech razos. Cocras Bo3ayxa. Kuciopong — bubnuoreka [IOK 826-27 ctp87 Ne
21 19.11.2024
3JIEMEHT W pOoCTOoe BeniecTtBo. O30H https://m.edsoo.ru/ff0d448e 2-3
TennoBoii 3 (PeKT XUMHUIECKON peaKIiu, OHITHE O
22 TEPMOXHUMHUYECKOM YPaBHEHHUH, IK30- U 21.11.2024 bubmorexa [TOK WHA.334aHuA
P P ’ o https://m.edsoo.ru/ff0d4790 A-334
SHIOTEPMHUUECKUX PEAKIUAX
93 TormmBo (HedTh, yroias U MeTaH). 3arps3HeHre BO3/1yXa, 96.11.2024 bubnuoreka [JOK coobuienme
CrocoObI €ro MpeIoTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
Bomopoa — snemeHT u ipoctoe BeniectBo. Haxoxaenne bu6mmoreka [IOK
24 2811.2024 28 cTp.96 Ne3-4
B IIPUPO/JIC https://m.edsoo.ru/ff0d4dd0 528 c1p.96 N
o5 Ou3nyecKkue U XMMHUYECKHUe CBOMCTBA BOJIOPO/A. 03.12.2024 bubmuoreka [JOK §29 c1p.101 Ned-5
[Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
26 IIpaktudeckas padora Ne 4 o teme «Ilonyuenue u 05.12.2024 bubnuorexa LIOK §30- oruer

coOupaHue BOAOPOIa, U3yUEHHUE €r0 CBONCTBY

https://m.edsoo.ru/ff0d4f42
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. Bbubnuorexa [IOK §31-32 c1p.106
27 dusnueckue 1 XUMUYECKHUE CBOIICTBA BOIbI 10.12.2024 httos://m.edsoo.ru/ff0d587a Nes
Bopa xak pactBoputens. HacbllieHHbIE U BuG LIOK
noImoTeKa
28 HEHACBIIIEHHBIC PACTBOPHI. MaccoBast I0JIsI BEIIESCTBA B 12.12.2024 htts://m. edsoo.ru/fOd5hA0 833 ctp.113 Ne5
pacTtBope
[Ipaktudeckas padora Ne 5 o teme «IIpurotoBienue
29 aCTBOPOB C OIIPEAEIEHHON MacCCOBOM OJIEH 17.12.2024 bubmmorexa TIOK 835 otuer
P p" pea A o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIESCTBAY
bubmmorexa ITOK 834 ctp.117 Ne 8-
M . 19.12.2024
30 accoBast JIOJIsl paCTBOPEHHOTO BEIIECTBA 9 0 httos://m.edsoo.ru/ffods5a0 | 9
bubmuoreka [IOK 836 cTp.122 Ne 3-
30 KonumdaectBo BemectBa. Mo, MossipHast Macca. 24.12.2024 httos://m.edsooru/ff0d5708 | 4
32 BrramcieHns KoJIM4ecTBa, MacChl iaemeCTBa o 96.12.2024 bu6mmoreka [IOK §37c1p.125 Ne 1-2
YpPaBHEHUSAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
33 Brruucienus o0b€Ma, KOIMYeCTBa BeH_IeCTBE.l‘ rasa 1o €ero 09.01.2025 bu6mmoreka [IOK §38 crp.128 Ne2
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus O6’bél\fI.OB ras3oB 10 ypaBIjeHmo peaKuuu Ha 14.01.2025 bubnuoreka [JOK §39 c1p. 130 Ne 3
OCHOBE 3aKOHAa 00BLEMHEIX OTHOIIIEHUN ra3oB https://m.edsoo.ru/ff0d5708
bu6moreka [IOK
35 Pemrenne 3amau 16.01.2025 httos://m.edsoo.ru/ffodaddo WMHAMB.334aHUA
36 Konrtpoabsnas padora Ne2 no reme «Kucnopo. 91.01.2025 bubmuoreka [JOK TeCTHL
Boaopona. Bona» https://m.edsoo.ru/ff0d6342
37 Oxcuppl: cocTaB, Kiaccu(uKalysa, HOMEHKIIATYypa. 93.01.2025 bu6mmoreka [IOK §40 c1p. 135 Ne 1
[Tonyyenue oxcuaoB https://m.edsoo.ru/ff0d664e
. bubmmnoreka LIOK 840 ctp.135 Ne 4-
38 XUMHUYECKHE CBOMCTBA KHCIOTHBIX, OKCUJIOB 28.01.2025 https://m.edsoo.ru/ffod664e 5
39 OcHoBaHMs: cOCTaB, Ki1accupHKalMs, HOMEHKIAaTypa 30.01.2025 bubmmorexa LIOK 841 ctp.139 Ne 3

https://m.edsoo.ru/ff0d67ca
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. bubnnorexa [IIOK 842 ctp.140
4 L 4.02.202
0 CocraB ocHoBanuil. [TousiTre 00 MHAMKATOpPAX 04.02.2025 httos://m.edsoo.ru/ff0d50e2 | TaGmmma 9
. . bu6mmoreka [IOK
41 XUMHYECKUE CBONCTBA OCHOBAHHI 06.02.2025 httos://m.edsoo.ru/f0d67ca 842 crp.144 Ne 2
42 AmdoTepHbIe OKCUIBI U TUIPOKCHIBI 11.02.2025 843 ctp.148 Ne4
bu6mmoreka [IOK
4 K : 13.02.202 44ctp.152 Ne 4
3 WCIIOTHI: COCTaB, KJIACCHU(UKAIIHS, HOMEHKJIATypa 3.02.2025 htts://m.edsoo.ru/ffodfee? 844cTp.152 N
45 ctp.155 Ne 2-
44 [TonyueHnue u XuMu4eckre CBOMCTBAa KUCIIOT 18.02.2025 E::S;;:f:;igﬁ/}:fo dfes? i 1P
Conu (cpemnue): HOMEHKIATypa, COCOObI MOTyISHUS, bubnuotexa [JOK 846-47 ctp.160 Ne
45 . 20.02.2025
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474 | 4 ctp.164 Ne 3
[IpakTueckas padota Ne 6. Pemenue Bu6 110K
HOIMOTEeKa
4 25.02.202 4
6 AKCIIEPUMEHTAIBHBIX 3a71a4 nuo TeMe «OCHOBHBIE KJIACCHI 5.02.2025 httos://m.edsoo.ru/00adgb7c 848
HEOPraHUYECKUX COCAMHEHUI»
47 reHeTI/I‘IeCIiaSI CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX 97.02.2025 bubnuoreka [JOK T
COEIUHEHUN https://m.edsoo.ru/00ad9a50
. bubmuoreka IIOK noBT. 841,42,46 (
48 O0001IeHre U cucTeMaTU3alus 3HAHUN 04.03.2025 https://m.eds00.ru/00ad9ch? | xu.cBoficTsa)
KonTpoabHast padora Ne3 no teme "OCHOBHBIE KJIaCChl bubnuoreka [JOK
49 . 06.03.2025
HEOpPraHWYECKUX COCTUHEHUN" https://m.edsoo.ru/00ad9ela
50 [TepBbie MONBITKH KIAaCCU(UKAITUN XUMHUICCKUX 11.03.2025 bubmuoreka [JOK §49 c1p. 171 Ne3-4
aneMeHTOB. [IoHsATHE O rpynnax cXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
51 [Tepuonuueckuii 3akoH u [lepuoandeckas cucrema 13.03.2025 bubnuorexa [JOK 850 ctp.176
xuMudeckux saeMmeHToB 1. Y. Menaeneena T https://m.edsoo.ru/00ada52c | TecThl
bu6mmoreka [IOK
52 Ilepuopl, rpymnIbl, NOATPYIIIBI 18.03.2025 httos://m.edsoo.ru/00adas2c 851ctp.180 Ne 4
52 ctp.184 Ne 2-
53 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl 20.03.2025 bubmmorexa LIOK 352 ctp N

https://m.edsoo.ru/00ada342

3
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CtpoeHue 3JIeKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB

bubnunoreka LIOK

54 01.04.2025 53 cTp.188
[Tepuonnueckont cucremsl Jl. 1. Menaeneena https://m.edsoo.ru/00ada6bc 853 etp TecT
X
% nonowernio n Heprommscero cncrene /LI, 03042025 BrOmorera LIOK TICXO Xe
pHOJ o o https://m.edsoo.ru/00adag824 | 63,56,82
MenpneneeBa
3nauenue [leproanyueckoro 3akoHa JUIsl pa3BUTHS HAYKH B 10K
.y HOIMOTEeKA
56 u npakTtuku. [{. I. MenneneeB — y4€Hbli, earor u 08.04.2025 httos://m.edsoo.ru/00adag6e 854
rpaXKIaHUH
57 DNEeKTPOOTPHUIIATEIEHOCTH AaTOMOB XUMUYECKUX 10.04.2025 bubnuotexa [JOK §55 c1p. 193 Ne 2
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
58 Wonnas xumudeckas CBsi3b 15.04.2025 httos://m.edsoo.ru/00adaca4 856 cTp.198 Ne 2
bu6moreka [IOK
59 KoBanenTHas mossipHas XaMu4IecKkas CBsI3b 17.04.2025 httos://m.eds0o.ru/00adaabs WHA.3a0aHuA
bu6moreka [IOK
60 KoBanenTHas HenosspHas XUMUYECKask CBSI3b 22.04.2025 https://m.edsoo.ru/00adaabg MHA.334aHKA
61 CreleHE OKHCICHIS Bubmoreka IIOK 857 c1p.202 Ne 3-
24..04.2025 | https://m.edsoo.ru/00adae28 | 4
bu6moreka [IOK
62 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 29.04.2025 htts://m.edsoo.ru/00adb076
63 OKucauTeNnM U BOCCTAHOBUTEIIU 06.05.2025 bubmorexa [TOK
https://m.edsoo.ru/00adb076
. bubnuorexa [JOK
64 O000111eHIE U CUCTEMATHU3ALUs 3HAHUN 13.05.2025 htts://m.edsoo.ru/00adb33c
65 KonTtpoabsnas padora Ne4 no teme «CtpoeHue aroma. 15.05.2025 bubnuorexa LIOK
XuUMHUYECKask CBI3b» https://m.edso00.ru/00adb486
66 PezepBHblit ypok. O0001IEHNE U cCCTeMaTH3alHs 90.05.2025 bubnuorexa LIOK

3HAHUH

https://m.edsoo.ru/00ad9ch?2
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PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3aIH Bbubmuotexa [JOK
1 22.05.202
o7 3HAHUU 05.2025 https://m.edsoo.ru/ff0d61c6
68 Pe?;epliHI)II/I ypok. Obo011eHre 1 cucTeMaTi3anus 1 97.05.25 bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KUIIACC

Koa-Bo DJIEeKTPOHHbIE
Ne
° Tema ypoka 4acoB [ara nugposbie JlonosHUTEIbHAS
n/n u3yyeHusi | oOpasoBaTejibHbIe uHpopmanus
Bcero
pecypcsl
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubnuotexa [JOK 8.kn1. 8 54
XuMU4ecKkux 3meMenToB [[. 1. Menneneesa 03.09.2024 | https://m.edsoo.ru/00adb59e | noBT.+KapTOUKM
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMUYECKUX bubnuoreka [JOK
2 N 1 MCX3 Ne 28,47,53
AJIEMEHTOB TIEPBBIX TPEX TIEPHUOIOB 05.09.2024 | https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX 1 bubnuoreka [JOK 6
Tabnuua
BEIIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2 .
Bubpl XUMUYECKON CBA3U U TUIIBI KPUCTAINTAYECKUX bubnuoteka [JOK
4 . 1 nosT 8. 56 8 KA.
pemeTox 12.09.2024 | https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel no teme «IloBTopeHue u
5 0 i 8 1
yriayOieHre 3HaHUM OCHOBHBIX pa3ziesioB Kypca 17.09.2024
KJ1acca
5 Knaccudukanus XuMu4ecKuX peakiuii Mo pa3aundHbIM 1 bubnuoreka [IOK §1 7 No 3-4
ctp..7 Ne 3-
npu3HakaM. OKHCIIUTENbHO-BOCCT. PEAKIINHU 19.09.2024 | https://m.edsoo.ru/00adbcb0 P
bu6mmoreka [IOK
7 O - 1 lctp.7 Ne 5-6
KHCJIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIII 24.00.2024 | https://m.edsoo.ru/00adcade 8lctp
8 [TonsiTue o ckopocTu XUMUYECKo# peakuuu. [lonstue o 1 bubnuoreka [JOK §2-3 c1p.15 Ne 3-4
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUIX 26.09.2024 | https://m.edsoo.ru/00adbe9a
[IpakTuueckas padora Ne 1 No M3yuenue BaussHuit
9 CJIIOBUH TPOBENCHUSI XUMUYECKUX PEAKIIUN Ha ee 1 Bubmmorexa LIOK 84 oTuer
Y POBEA peait 01.10.2024 | https://m.edsoo.ru/00ade348

CKOPOCTb»
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ITonaTHE 0 XMMHUYECKOM paBHOBecUH. DaKTOPHI,

bubnuoreka [IOK

1 5 .19 Ne
0 BIIUSIFOIINE HA CKOPOCTh XMMHUYECKOM peaKiuu U 03.10.2024 | https://m.edso0.ru/00adc28c 85¢cTp.19 Ne 3
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
11 Teopus snexkTpouTUUecKoi qucconuanuu. CUibHbIC U bubnuorexa [JOK §6.8 cp.25 N 4
CJTa0BIC ATEKTPOJIUTHI 08.10.2024 | https://m.edsoo.ru/00adcd68
12 XMMHYECKUE CBOWCTBA KACIOT U OCHOBAaHUM B CBETE bubmorexa [IOK §7 c¢1p.29 Ne 2
MPECTaBICHUIA 00 AIIEKTPOIMTHIECKON ICCOHAITIH 10.10.2024 | https://m.edsoo.ru/00add5d8 P B
13 XVMHYECKUE CBOUCTBA COJIEH B CBETE NPEACTABICHUN bubmorexa [IOK §7 ¢1p.29 - TecThl
00 AIIEKTPOIMTHICCKOM JUCCOITUAITTN 15.10.2024 | https://m.edsoo.ru/00add8b2 P:
. bubnuorexa [JOK
14 14 ) 4-
OHIHHE YpapHetis peaitid 17.10.2024 | https://m.edsoo.ru/00add448 89 c1p.37 3 4-5
. bubnuorexa [JOK
1 IT 1 .40 Ne
> OIBLTHE O THAPOIISE COmelt 22.10.2024 | https://m.edsoo.ru/00add9d4 310 cTp.40 3 3
16 O06001eHre 1 cucTeMaTu3alus 3HaHun Bubamorexa [JOK MHAWB.33aHuA
B B 24.10.2024 |  https://m.edsoo.ru/00addd12 ANE-33A
17 IIpakTHyeckasi padora Ne 2 «Pemenue bubnuoreka [IOK
oTuer
IKCIIEPUMEHTAJIbHBIX 337129 05.11.2024 | https://m.edsoo.ru/00addbfa
KonTpoabHast padora Ne2 no teme
18 «DQNeKTpoIMTHYECKas Iuccoluanus. XUMUYECKUe bubamorera LIOK
P g HIARIT 07.11.2024 | https://m.edsoo.ru/00addecO
peakiuu B pacTBOpax»
19 O6Hfaﬂ XapaKTepUCTUKA TAJIOT€HOB. XUMUYECKUE bubnuoreka [JOK §12-13cTp 48 Ne
CBOICTBA Ha MPUMEPE XJI0pa 12.11.2024 | https://m.edsoo.ru/00addfe2
20 Xn()vaBoz[opoz[. ConsiHast KHCIIOTA, XUMUYECKUE bubnuoreka [JOK §14-15 c1p.58 Ne 3
CBOMCTBA, MTOJIyYEHUE, IPUMEHEHUE 14.11.2024 | https://m.edsoo.ru/00ade104
21 IIpakTuuyeckas padora Ne3 o teme «llomydenue bubnuoreka [IOK §16
COJITHOM KHUCJIOTBI, U3y4EHHUE €€ CBONCTB 19.11.2024 | https://m.edsoo.ru/00ade348 oTieT
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Brluncrienus 1o ypaBHEHUsAM XUMHUYECKUX PEAKLIUN,

bubmuoreka [IOK

22 .
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE 21.11.2024 | https://m.edsoo.ru/00ade488 MIHAVE.38A3HA

bu6mmoreka [IOK

2 VIA- 17 4-

3 OO011ast XxapakTepUCTUKA SIIEMEHTOB CPYyMIIbI 26.11.2024  https://m.edsoo.ru/00ade64a 817 ctp 64- TecThl
AnnorpornHsie Moaudukanuu cepsl. HaxoxaeHue cepsl Bu6 110K
nonmorexa

24 & i . Xu i 2811.2024 1 . 02
1 e€ COSAMHCHUI B IPUPOJIe. XUMUIECCKHE CBOHCTBA 811.20 https://m.edsoo.ru/00ade64a 818 ctp.67 Ne
cepbl
CepoBoaopo, CTpoeHHE, (PU3NUECKUE U XUMUUYECKHE bubnuotexa [JOK

2 1 . 0

> CBOWCTBa 03.12.2024 | https://m.edsoo.ru/00ade802 819 ctp. 70 Ne 3

26 Oxcuppl cepbl. CepHas KUCIOTa, PU3NYECKHE U Bubmorexa ITOK §20-21 ctp.73 Ne
XMMHYECKHE CBOMCTBA, TPUMEHEHHE 05.12.2024 | https://m.edsoo.ru/00adea28 | 2; ctp.78 Ne 4
XUMUYECKUE PEAKIIUH, JeKaIMe B OCHOBE

97 MIPOMBIIIIJIEHHOTO CIIoco0a MoTy4eHus: CepHOn bubnuoreka [JOK CTP.76 ( KOHCMEKT ¢
KHUCJIOTBI. XUMUYECKOE 3arpsI3HEHNE OKPYXKAIOIIEH 10.12.2024 | https://m.edsoo.ru/00adec8a | pwc.18)

Cpelbl COETMHEHUSMU CEPhI
IIpakTHyeckasi padora Ned Pemenue
28 JKCIePUMEHTAIBLHBIX 3aa4 10 TeMe» Kucnopoa u Bubmmorexa [JOK 822 oTuer
P A poA 12.12.2024 | https://m.edsoo.ru/00adec8a
cepa»
OO1as xapakTepucTHKa 351eMeHTOB VA-rpymmsl. A30T,

29 a(:I;Il oCT paHeHIi)e B IIPUPO/IE (1)14314%01(1/1: ZIH bubmorexa [IOK 823 cp 82 Ne 3(
pactpoctp N PHPOZE, 17.12.2024 | https://m.edsoo.ru/00adeeab 3a/1a4a)
XMUMHUYECKHE CBOMCTBA

30 AMMHMaK, ero pu3ndecKkue 1 XMMUIECKHUE CBOMCTBA, 19.12.2024 bu6mmoreka [JOK §24 c1p.86 No 2
MOJy4YeHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

31 IIpakTHyeckas padora Ne f o teme «llonyuenue 94.12.2024 bubnuoreka [JOK §25 - oruer
aMMHaKa, U3y4YEHHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180

39 Hcnonb3oBaHune HUTPATOB U COJICH aMMOHUS B 26.12.2024 bubnmoreka [JOK §26 c1p.91 Ne3

KayecTBE MUHEPAJIbHBIX y100peHU. XUMHUYECKOoe

https://m.edsoo.ru/00adf518
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3arpsi3HEHUE OKPYXKAIOLIEH Cpe/ibl COSAMHEHUSIMU
azora

33 AsoTHast KHCIIOTa, €€ PU3MYECKUE M XUMHUYECKHE Bubanorexa IIOK §27-28 c1p.96 Ne
CBOWCTBA 09.01.2025 | https://m.edsoo.ru/00adf306 | 4-5
34 dochop. Oxcun hocdopa (V) u pochopHas Kuciora, bubmmoreka [JOK §29-30
¢du3nvecKrue 1 XUMHYECKHE CBOMCTBA, TIOTydeHHE 14.01.2025 | https://m.edsoo.ru/00adf68a
Ucnons3oBanue ¢ochaToB B KaueCTBE MUHEPATHHBIX
35 o0penwii. 3arpsi3HEHUE TPUPOITHON CPEJIBI Bubnmorexa [IOK c7p-108-109
YAODP 4P PrpOA pel 16.01.2025 | https://m.edsoo.ru/00adfc20 | Ta6n.21
dbocdaramu
36 VYrnepon, pacnpocTpaHeHue B pupoie, Gu3ndecKue u bubnuorexa [JOK 831-32 ctp.117 Ne
XUMHUYECKHE CBOMCTBA 21.01.2025 | https://m.edsoo.ru/00adfd9c 45
Oxcuppl yriaepoaa, ux pusndeckre U XMMHYECcKre
37 CBOMCTBA. DKOJIOTHYECKUE TIPOOJIEMBI, CBA3aHHBIC C brbmorexa [TOK 833-34 c1p.123 Ne 1
' P ’ 23.01.2025 | https://m.edsoo.ru/00adfebe p- B
okcuoMm yriepona (1V)
N bu6moreka [IOK
38 YroibHas KHEIOTa H e€ con 28.01.2025 | https://m.edsoo.ru/00ae006¢ 835 cp.129 Ne 7
IIpakTuyeckas padora Ne 6 o teme "l[lonyuenue
39 JIeKHCIIoro raza. KauectBeHHas peakius Ha Bu6mmorexa [IOK 836 oruer
T . peartt 30.01.2025 | https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
40 KDeMHMI 1 610 COeTHHeHs Bubnuoreka IIOK §37-38 ctp.134 Ne
P A 04.02.2025 | https://m.edsoo.ru/00ae080a | 3
41 KounrtpoJsbHas padora Ne3 no reme «BaxHueiiue bubnunoreka [JOK
HEMETAJUIBl U UX COCIUHEHUSD) 06.02.2025 | https://m.edsoo.ru/00ae0el8
OOm1ast XxapaKTepUCTUKA XUMHYECKHX JICMEHTOB —
MeTajioB. MeTtannndeckas CBsI3b U METaITUYeCKast bubnmoreka [JOK
42 39-40 ctp.143 Ne 3
KpUCTaJIIIM4ecKas pemerka. Gu3nyeckue cBolcTBa 11.02.2025 | https://m.edsoo.ru/00ae103e S ‘P

MCTaJlJIOB
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XUMHYECKHE CBOUCTBA METAJIOB.

bubmuoreka [IOK

8§41 crp.148 Ne 3(

43
DNEKTPOXUMHUYCCKHUNA PsiJl HAMIPSHKCHUN METaIJIOB 13.02.2025 | https://m.edsoo.ru/00ae1156 | 3amaua)
OO6mue criocoOb! oay4eHust MeTauioB. CIuTaBbl.
44 BrruuciieHus no ypaBHEHUSIM XUMHYSCKUX PEAKIIAM bubmorera [JOK 842 ctp.150 Ne 3
P Pealtit, 18.02.2025 | https://m.edsoo.ru/00ael1156 P: B
€CJIM OJIMH U3 PEareHTOB COACPKUT MIPUMECH
45 ITousTre 0 KOPPO3UN METAIIJIOB bubmorera [JOK rIOATOTOBUTE
pp 20.02.2025 | https://m.edsoo.ru/00ael278 | coobuieHus
Bubanorexa IIOK 843 crp.155 Ne 4-
4
6 [enotrbre MeTaMIL 25.02.2025 | https://m.edsoo.ru/00ael4b2 | 5
bu6moreka [IOK
47 4 1 0
OKCHIBI 1 THAPOKCHIL! HATPUS 1 KaJIH3 27.02.2025 | https://m.edsoo.ru/00ael14b2 543 c1p.155 Ne 6
. . bubnuorexa [JOK
4 _ 44 1 0
8 Illenouno3eMeNnbHbIC METAIIIBI — KAJIBIIUK U MarHui 04.03.2025 | https://m.edsoo.ru/00ae15e8 844 ctp.158 Ne 5
. bu6moreka [IOK
49 Baxneiinme coequHEHNS KaJIbIIU 06.03.2025 | hitps://m.eds00.ru/00ae15¢8 845 ctp.163 Ne 4
50 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 11.03.2025 WHAMB.334aHUA
N . bu6mmoreka [JOK
51 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 13.03.2025 | https://m.edsoo.ru/00ae1886 845 ctp.163 Ne5
. bu6mmoreka [JOK
52 Adtiomuiii 18.03.2025 | https://m.edsoo.ru/00aelc64 846 c1p.167 No 8
. bubmuoreka [JOK
53 AmboTepHbIe CBOMCTBA OKCHIA U THIPOKCH]IA 20.03.2025 | hitps://m.edsoo.ru/00aelc64 847 ctp.170 Ne 4
bubnuoreka [JOK
>4 Keneso 01.04.2025 | https://m.edso00.ru/00ae1d86 348 cTp. 172 Ned
Oxcuppl, THAPOKCHIIB U cou xkene3a (1) u sxenesa bubmuoreka [JOK
55 49 ctp.176 Ne 2-3
(r 03.04.2025 | https://m.edsoo.ru/00ae35e6 549 c1p.176 N



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

56

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUN

UHAUB.3a4aHUA

08.04.2025
IIpakTnueckas padora Ne 7. Pemienue
o7 SKCIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Baxknenmue bubmorexa HOK 850 otuer
P 8 10.04.2025 |  https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCTMHCHUSD)
Brrurcnenus o ypaBHEHUSIM XHMHUYECKUX PEaKIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE W COJICPKUT bubnuotexa [JOK
58 N WHAMB.3a4aHuA
npuMecH. BerancieHns MacCOBOM JI0JIH BBIXOIa 15.04.2025 | https://m.edsoo.ru/00ae1750
MIPOJTyKTa PEaKIUN
59 O000111eH1E U CUCTEMATH3ALMS 3HAHUI 17.04.2025 WMHAMB.334aHUA
60 KonrtpoJubHas padora Ne4 o reme «Baxkueimne
METAJIBl ¥ UX COEIUHEHUS 22.04.2025
61 BeniectBa u MmaTrepualbl B MOBCEAHEBHOM KU3HU 94, 04.202 bubnuoreka [IOK
YeJloBeKa 5 https://m.edsoo.ru/00ae3f50
62 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeibl Bubmmorexa [JOK
P PYRATOTICH Cpo 29.04.2025 | https://m.edsoo.ru/00ae4270
63 Ponp xumuu B perieHnH SKOJI0THUECKUX MPoodIemM bubamorera LOK
P P 06.05.2025 | https://m.edsoo.ru/00ae4270
64 PezepBHblit ypok. O00O01IEHNE U cCUCTeMaTH3alMs bubnuorexa [IOK
3HAHUU 13.05.2025 | https://m.edsoo.ru/00ae0d0a
65 PezepBHblit ypok. O00O01IEHNE U cCUCTeMaTH3aIHs bubnuorexa [IOK
3HAHUH 15.05.2025 | https://m.edsoo.ru/00adb33c
66 PezepBHblit ypok. O0001IeHNE U CUCTEMaTH3ALHS bubnuoreka [IOK
3HAaHUU 20.05.2025 | https://m.edsoo.ru/00ad9ch2
67 PezepBHblit ypok. O00O0IIEHNE U cCUCTeMaTH3alHs bubnuorexa [IOK
3HAaHUU 22.05.2025 | https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c

68 PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3AIHS 1 97 05.25 bubmuorexa [IOK
3HAHMI R https://m.eds00.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111ecTBO
«M3parenscTBO «IIpocBemieHne
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111eCTBO

«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus : ypoku B 8 kiacce : mocobue s yaurens /H. H. 'apa

Xumus. Ypoku B 9 kiacce : mocobue ans yaurens /H. H. 'apa

HUD®POBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/him



