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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o XuMuM Ha ypPOBHE OCHOBHOT'O OOIIETO 00Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTENbHOW MPOrpaMMBbI
OCHOBHOTO 0011ero oopazoBanusi, npeacrabieHHbx B DI'OC OO0, a takke Ha OCHOBE
denepanbHOl paboueill MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTIIIMHM TPENoAaBaHus
yaeOHOrOo mpenMera «XuWMHS» B 00pa30BaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepauum.

[Iporpamma mo xumuu AaéT MpeACTaBICHHE O IeNsIX, OOUIel cTpaTeruu O0y4deHus,
BOCITUTAHUS U Pa3BUTHUSL O0YYAIONIMXCS CPEACTBAMHU y4EOHOTrO MpeaMeTa, YCTaHABIUBAET
00s13aTeIbHOE TMPEAMETHOE COJIp’KaHKMe, MPEIyCMAaTPUBAECT paCHpEIeICHUEe €ro Mo
KJIaccaM M CTPYKTYPUPOBaHUE MO pa3jesiaM U TeMaM MPOrpaMMbl 10 XUMUHU, ONPEAEIISIET
KOJJMYECTBCHHBIE M KAUYECTBEHHBIC XapPaKTEPUCTUKHU COJEPKAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATENBHOCTh U3YUEHUSI XUMUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH YyYEeOHOTO TPOIEeCCa, BO3PACTHBIX OCOOCHHOCTEH OO0ydYarOImUXCH,
OMpeIeNIIeT BO3MOXKHOCTH TMpeaMera JJisl peanu3aiuud TpeOOBaHMM K pe3ysibTaram
OCBOCHMSI OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHus, a Takke TPeOOBaHUM K pe3yjbTaTaM OOYYEeHHs] XMMHUHM Ha YPOBHE Iieei
W3Y4YCHHUS TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOU AEATENHHOCTU
00ydYaroIerocs o OCBOCHUIO Y4eOHOTO COICPKaHUSI.

3HaHME XUMUU CITY>KUT OCHOBOM 7151 (HOPMHUPOBAHMSI MUPOBO33PEHHS O0YUYarOIIerocsi, €ro
MPEICTABICHUI O MAaTePUATBLHOM €JUHCTBE MHpPA, BAKHYIO POJIb HUTPAlOT (GOPMUPYEMbIC
XUMUEH TPEACTaBICHUS O B3aMMOIPEBPAILCHUSIX AHEPTUU U 00 IBOJIOLUM BEILECTB B
MPUPOJIE, O MyTSIX pelieHus rao0albHBIX MPOOJeM YCTOMYHMBOIO Pa3BUTHS YEIIOBEUECTBA
— CBIPbEBOM, HHEPreTUYECKOM, MUIIEBOM M IKOJIOTMYECKOM 0e30MmacHOCTH, MpoOsieM
31paBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peau3alldd BO3MOXKHOCTEH JUIsi caMopa3BUTUST U (opMHUpOBaHUS
KYJIbTYPBI TUYHOCTH, €€ 0011eH U GyHKIIMOHATHHOU IPaMOTHOCTH;

BHOCHUT BKJIa/1 B (POPMHUPOBAHNE MBIIUJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HaBBIKOB HMX CaMOCTOSITEJIbHOW y4ye€OHOM JIeSITEIBbHOCTH, SKCIEPUMEHTAIBHBIX U
UCCJIEIOBATENbCKUX YMEHHM, HEOOXOIMMBIX KaK B IOBCEIHEBHOW >KM3HU, TaK U B
npo¢eCCHOHATLHON JIeATEIIbHOCTH;

3HAKOMHUT CO CHEeNMU(PUKON HAYIHOT'O MBINUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3MUIsiIa HA E€IWHCTBO MPUPOJBI U YEJIIOBEKA, SBISETCS OTBETCTBEHHBIM HTAllOM B
(hOopMHpPOBAaHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaroUuXCsl;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOILIEHUS K €CTEeCTBEHHO-HAYYHBIM
3HaHUSIM, K NPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B JKOJOTMYECKOE OOpa3oBaHUE
00y4Yarommxcs.

JlanHbie HampaBiieHUs B OOYYEHUM XUMHUHU OOECIEUMBAIOTCA CIEHM(PUKON COAepKAHUS
y4e0HOTO TpeIMeTa, KOTOPBIN SIBISIETCS MEeAarornyeck aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKH XUMHUH HA OMPECIEHHOM dTane e€ pa3BUTHUS.



Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 OoOpa30BaHUS OPUEHTHUPOBAH HA OCBOCHHE
OOy4YarolMMHCSI CUCTEMbl TEPBOHAYAIBHBIX TMOHSATUA XUMUHU, OCHOB HEOPTraHUYECKOU
XUMHH U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOU XUMUHU.

CtpykTypa conepkaHUsl TPOrpaMMbl IO XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoga K e€ wu3ydeHuto. ColiepKaHHWE CKIAQAbIBACTCS U3 CUCTEMbl IMOHATHH O
XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHIATUI 0 XUMUYECKON peakiuu. O6e 3Tn
CUCTEMBI CTPYKTYPHO OPTraHW30BaHBbI 10 MMPUHLMITY MOCJIEI0BATEILHOIO PA3BUTHUS 3HAHUM
Ha OCHOBE T€OPETUUYECKHUX IPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYE€HUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. MeHnaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUUYECKOM CBSI3H;

— IpeCTaBIEHUN 00 ANEKTPOTUTUYECKOMN AUCCOLMAIINU BEIIECTB B pacTBOpaXx.
TeopeTrnueckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE ASMIIMPUYECKUA TOJTYUYEHHBIX H
OCMBICIICHHBIX (DAKTOB, PAa3BUBAIOTCS IOCJEIOBATEILHO OT OJHOTO YPOBHS K JIPYroMmy,
BBITIONHASS (QYHKOUM OOBSICHEHUST ¥ TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W
BO3MOXHOCTEN MPAKTUYECKOT O MPUMEHEHUS U MOJIYYCHUS U3y4aEMbIX BEILIECTB.
OcBoeHue mnporpaMMmbl MO XUMHH CIOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O
XUMUYECKOW COCTABJIAIONIEN HAYYHOW KapTUHBI MUpPa B JIOTHUKE €€ CUCTEMHOM MPUPOJIBI,
LIEHHOCTHOI'0 OTHOILLIEHUSI K HAYYHOMY 3HAHUIO U METOJAaM INO3HaHUs B Hayke. M3ydenue
XUMUHU TIPOUCXOJUT C MPUBJICYCHUEM 3HAHUN U3 paHee M3YyUCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorusi. 57 kinaccel» u «dusmuka. 7 Kiaacc.

[Ipu u3ydeHUM XUMHH TPOUCXOIUT (POPMUPOBAHHE 3HAHUNW OCHOB XUMHUYECKON HAyKHU
Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKON AESATEILHOCTU YeIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3ajiadya yueOHOro mpeaMera COCTOUT B
(GbOpMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHIINX (PaKTOB, TOHSITHI, 3aKOHOB
U TEOPETUYECKUX TOJIOKEHHM, TOCTYIMHBIX 0000IEHN MUPOBO33PEHUYECKOTO XapaKTepa,
S3bIKa HAyKH, B NPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAaHUS MPU U3YUYCHUU BEIECTB U
XUMUYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUH U HX
MPUMEHEHUU B Yy4eOHO-TIO3HABATEIbHOW M Yy4eOHO-HCCIIEOBATENbCKON JesATEeIbHOCTH,
OCBOCHHH TPABUII O€30MACHOT0 OOpAIIeHUS C BEIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHuM XUMHUHM Ha yYpOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMs BaKHOE 3HAUYCHUE
NpUOOpENH TaKKe 1eu, Kak:

— (hopMUpOBaHNE MHTEIIEKTYaJIbHO Pa3BUTON JIMUHOCTU, TOTOBOM K CaM0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIIbHOMY MPUHSITHUIO PEIICHUH, CIIOCOOHOM aganTUpoOBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HH;

— HaIlpaBJIEHHOCTb OOYYEHUS HAa CHUCTEMAaTUYECKOE MpUOOIIeHHE OOydarommxcs K
CaMOCTOSTEIbHOW ITO3HABATEIBHOW JEATEIIbHOCTH, HAy4YHbIM METOAAM IIO3HAHWS,
(hOpMHPYIOITUM MOTHBAITHAIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecreyeHre YyCIOBHUH, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYUYaIOIIUMUCS OIBITa
pa3HOOOpa3HOM JNESITENbHOCTH, T[O3HAHUS M CaMOMO3HAHUS, KIIIOYEBHIX HABHIKOB
(KITIOUEBBIX KOMIIETEHIMH), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE ISl PA3JIMYHBIX BUIOB
NEATENbHOCTH;



— (popmupoBanue o01el PyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YHCIIC YMEHHUH OOBSCHATH U OIEHUBAThH SBJICHUS OKPY)KAIOIIEr0 MHUPA, UCIIOIb3Ys 3HAHUS
U OMbIT, MOJYYCHHbIEC MPU U3YYCHUH XUMHH, MPUMEHATHh UX IPHU PELICHUU MpoOiieM B
[IOBCEHEBHOM KU3HU U TPYAOBOU JIEATEIBHOCTH;

— (popmupoBanHue y 00yJaronumxcsi ryMaHUCTHUECKUX OTHOIIECHUHN, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUH JIJI BEIPAOOTKH IKOJIOTHYECKH 11€71€CO000pa3HOro MOBEACHUS B OBITY
U TPYIOBOHM JEATEIBHOCTH B IEISX COXPAHEHHS CBOEr0 3J0POBbS M OKpYXKalollen
IIPUPOTHOM CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQWIIS M HAMPABIEHHOCTH JalbHEUIIEro 00y4eHusl.

OO0muiee 4ncao 4acoB, OTBENEHHBIX JJI U3YYEHHS] XMMHUU HAa YPOBHE OCHOBHOI'O OOLIEroO
oOpasoBaHus, coctaBisier 136 ydacoB: B 8 kiacce — 68 vacoB (2 yaca B Henenwo), B 9
kiacce — 68 4yacoB (2 yaca B HEZIEIIO).



COAEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIC XUMHYECKHE TIOHATHS

[Ipenmer xumun. Posib XUMHUM B JKU3HU 4YenoBeka. XUMHUS B CHUCTeMe Hayk. Tena u
BenlecTBa. dusnyueckue CBOMCTBAa BEUIECTB. ATrperaTHoOe cocTosHUE BemiecTB. [loHsTHE O
METO/Iax MO3HAHUS B XUMUU. YncThIe BemecTBa U cMecu. CriocoObl pa3iesieHus: CMecei.
ATOMBI U MOJIEKYJIbI. XUMHUYECKHE dJeMEeHThl. CHUMBOJIBI XWMHUYECKUX DJIEMEHTOB.
IIpocTeie U ciioXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aromHas wacca. OTHOCHUTENbHAas
MOJIEKYJIsIpHasi Macca. MaccoBast 107151 XUMUYECKOTr0 2JIEMEHTa B COSUHECHUM.
KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3auMocCBs3b KOIHMYECTBA, MAacChl U
Yuclia CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuérel mo d¢opMynam XUMHUYECKHX
COEIUHECHUMN.

OU3NYECKNE U XUMHUYECKUE SBJICHUS. XHUMHUYECKasg peakuuss U €€ MNPU3HAKHU. 3aKOH
COXpaHEHHUs Macchl BellecTB. XHUMHUecKue ypaBHeHus. Kiaccudukanus XUMHUYECKUX
peakuuii (COeIMHEeHMsI, Pa3JIOKESHHs, 3aMEeIIeHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHW IOCY/0M, MpaBwiiaMu paboThl B J1A0OpaTOpuU U MpuéMamMu
oOpaiieHusi ¢ J1abopaTOpHBIM O00OPYJOBAaHHWEM, H3Y4YEHHUE M ONHCAHHE (PUINYECKUX
CBOMCTB 00pa3IioB HEOPraHWYECKUX BEIIECTB, HaOMIOACHHWE (PU3NUecKuX (ITIaBICHUE
BOCKa, TasHHUE JIbJla, paCTUpPAHHE caxapa B CTYIKE, KUIEHWE M KOHJAECHCAIUs BOIbI) U
XUMUYECKUX (TOpEHUE CBEYH, MPOKATUBAHUE MEAHON MPOBOJIOKU, B3aUMOJICUCTBUE Mena
C KHUCIJIOTOW) siBIE€HUMU, HAOMIOJIEHHE M ONMUCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pa3oKeHHe caxapa, B3aUMOICSHCTBHE CEPHOWM KHCIOTHI C XJIOPHJIOM Oapwus,
paznoxenue ruapokcuna meau (Il) mpu HarpeBanum, B3auMOAEHCTBHE Keje3a C
pactBopom conu Meau (ll), m3yueHue crocoOOB pasielieHUsi CMeceil: ¢ IMOMOIIbIO
MarHuTa, (UIBTPOBaHHWE, BbINIAPUBAHUE, TUCTWIUIALMS, XpomaTorpadus, MNpOBEICHUE
OUYHUCTKW TOBAPEHHOM COJIM, HAOIIOJIEHHE U OMUCAHUE PE3YJIbTAaTOB MPOBEICHHUS OIIbITA,
WUTIOCTPUPYIONIEr0 3aKOH  COXPaHEHUsS MacChl, CO3/JaHuE MOJeNell  MOJIEKYI
(ImapocTepKHEBbIX).

Baxkueiumne npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucinopon — 3imeMeHT W mpoCTOe BEHIECTBO.
Haxoxnenue kuciopoga B mpupojie, PuU3Mueckue U XUMUYECKHE CBOICTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kucinopoga. CrnocoObl MOMY4YEHUS KHUCIOPOJa B
nabopatopuu U mpombinuieHHOCTH. KpyroBopor kucinopoma B mnpupone. O30H —
AUTOTPOITHAS MOAM(PHUKAIINS KUCTOPOIA.

TeroBoil 3>P(dEKT XUMHUYECKOM peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- U
SHAOTEPMHUYECKHUE pEAKIMU. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO31yXa, YCUICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylIeHHEe 030HOBOTO CJIOA.



Bomopon — »memeHT M mpocrtoe BemectBo. HaxoxaeHue Bomopoga B IHPUPOJE,
(dbuzuYecKkre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOcOoObl nonydeHus. Kuciaorsl u
COJIN.

MousipHbIii 00BEM Ta30B. Pacdérsl Mo XMMHUYECKUM ypaBHECHHSIM.

dusnyeckue CBOWCTBA BOAbI. Boma kak pactBopurenb. PactBopbel. HacellieHHbie H
HEHACBIIIEHHbIE PACTBOPHI. PACTBOPUMOCTH BElIECTB B BoJie. MaccoBasi 10Js1 BEIIECTBA B
pactBope. XuMuueckue cBoicTBa Bonbl. OcHoBaHus. Poinb pacTBOpOB B NpUpoOAE U B
AKU3HU yenoBeka. KpyroBopot Boabl B pupoAe. 3arpsi3HeHHE NpUpOaHbIX Boa. OxpaHa u
OUYMCTKA IPUPOJHBIX BOJ.

Knaccudukanusa nHeopranuueckux coeauHennit. Oxcuabl. Knaccudukamusi OKCUAOB:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHbIC) U Hecoseo0pa3yroIue.
Homenkiarypa okcupoB. duznueckue U XUMHUUECKHE CBOMCTBA OKCUIOB. llomyuenue
OKCHJIOB.

OcHoBanus. Krnaccudukamuss ocHOBaHUM: WIENOYM M HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanuii. ®Ou3nyeckue ¢ XHMHUYECKHE CBOWMCTBA OCHOBAaHWH.
[TosrydyeHne OCHOBaHUIA.

Kucnorel. Knnaccudukanus kucinor. Homenknatypa kucinoT. @uU3ndeckue U XUMUYECKUE
cBomcTBa KUCIOT. Pan aktuBHocTr MetaiuioB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenknatypa coseil. @uzndyeckue u XuMHUECKHE CBOWMCTBA cojieil. [lomyuenue
COJIEH.

['eneTnueckas CBs3b MEXK]y KJIIACCAMU HEOPTaHUYECKUX COCIMHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEJEICHUE COJEpKaHUs KUCIOPOoIa B BO3/lyXe, MOJIydeHHE, COOMpaHue,
pacno3HaBaHWE U U3YUCHUE CBOWCTB KHCIOPO/a, HAOIIOACHIE B3aUMOICHCTBUS BEIECTB
C KHCIOPOJIOM U YCJIOBUS BO3HUKHOBEHHMS U TIpEKpallleHusi TopeHus (moxkapa),
O3HaKOMJIEHHE ¢ oOpa3llaMH OKCHUIOB M OMHCAHUE WX CBOMCTB, MOJIydeHHE, COOMpaHUE,
pacro3HaBaHUE M W3y4Y€HUE CBOWMCTB BOJOpO/a (TOpEHHE), B3aUMOJEHCTBHE BOJIOpOAA C
okcugoM wmemu (ll) (BO3MOXXHO WCIOIB30BaHHE BHUACOMATEPUATIOB), HAOIOICHUE
00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBAaHHE OCOOCHHOCTEH pPacTBOPEHUS
BELIECTB C Pa3JIMYHONM PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM JIOJIEM PAacCTBOPEHHOIO BEIIECTBA, B3aUMOJICMCTBHME BOJABI C METaJIaMHU
(HaTpyieM W KaliblieM) (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), MCCIEIOBAHUE
00pa3IlOB HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJICHUE HW3MEHEHUS
OKpacKy HWHAMKATOPOB B PACTBOpPAx KHCIOT W UIENOYEH, M3YyUYECHHE B3aUMOJCHCTBHUS
okcuga Mmenu (II) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHUCJIOT C METalUlaMH, PEAKIH
HEUTPpAIN3ALMY, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METaja
IPYTUM M3 pacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3aJa4d 1o teMme «Baxueimmue
KJIACChl HEOPTaHUYECKUX COEAUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucrema xumudeckux jaemenros . H.
MenaeneeBa. CrtpoeHne  aToMoB. XuMHYecKass CBfi3b. OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIC PeaKIUU



[lepBbie TOMBITKH KIacCUPUKAIUM XUMUYECKUX JJIeMEHTOB. [loHsiTHe 0 Trpymmax
CXOIHBIX 3JIEMEHTOB (LIEJIOYHbIE U LIEIOYHO3EMEIbHBIE METANIIbI, TaJOre€Hbl, UHEPTHbBIE
ra3bl). DJIIEMEHTBI, KOTOpPbIE 00pa3yloT aM(pOTEPHbIE OKCUIBI U THIPOKCHUJIBI.
Ilepunonnueckuin 3akoH. Ilepmognueckass cucrema xumudeckux ossemeHtos [l .
MenpeneeBa. Koporkonepuonnasi u jymHHONIEpUoaHas ¢hopMbl [lepronmaeckoii cUCTEMbI
xumuyeckux sneMmeHtoB [[. M. Menneneesa. Ilepuonbl u rpynmbl. OU3HUECKUNA CMBICIT
MOPSIAKOBOI'O HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenune aromoB. CoctaB aToMHbIX sjep. HM3orombl. OnexktpoHbsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YE€K aTOMOB MepBbIX 20 XuMHUecKuX 31eMeHTOB llepumonnueckoi
cucrembl JI. M. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOIO 3JIEMEHTA II0 €ro
nonoxenuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAUNINYECKUX U
HEMETANINYECKUX CBOMCTB I10 TPYIIIIAM M IEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u [lepruoguyeckoil CUCTEMBI XUMUYECKHUX JJIEMEHTOB
1T pa3BUTHUS HAYKH U TIpakTUkH. [{. 1. MeHneneeB — y4€HbIN U TpaKIaHVH.

XuMuH4eckas CBSI3b. KoBanentnas (monsipHas 151 HETOJIsIpHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAsA CBSA3b.

Crenenp  okucieHus.  OKHCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Iponecchbr
OKHCJICHUS U BOCCTaHOBJIEHUSI. OKUCIIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBUE THAPOKCHIA
LMHKa C pPAacTBOpPaMU KHCIOT WU UIEJIOYEH, MPOBEICHHUE OIBITOB, WILIIOCTPUPYIOIINX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakinuu pa3ioKeHus,
COCIUHEHUA).

Mesicnpeomemmuoie cea3u

Peanu3anysa MeXNpeIMETHBIX CBSA3€M MPHU U3YYEHUU XUMUHU B 8 KIIACCE OCYLIECTBIISIETCS
Yyepe3 HCIOJb30BaHME KaK OOIUX ECTECTBEHHO-HAYYHBIX TOHATHNA, TaK W TOHSTHI,
SABJISIIOINAXCSA CUCTEMHBIMU ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI O LIUKJIA.
OOmre ecTecTBEHHO-HAayYHbIE MOHSATHUS: HAy4HbId (DaKT, TUIIOTE3a, TEOpHUsl, 3AKOH,
aHaiM3, CHUHTE3, Kilaccudukanus, MEePUOJUYHOCTb, HAOIIOJEHUE, HKCIIEPUMEHT,
MOJEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®usuka: Marepus, aroM, DOJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI, W30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUI 3apsijl, BELIECTBO, TEJIO, 00bEM, arperarnoe
COCTOSIHME BEIIECTBa, ra3, (U3MYECKUE BEIMYMHBI, EIUHUIIBI H3MEPEeHHs, KOCMOC,
IUIaHEeTHhI, 3BE3061, COHIIE.

buonorus: orocunres, ApIxanue, onocdepa.

['eorpadus: armochepa, ruapochepa, MHHEpanbl, TOPHbIE TOPOJbI, TMOJE3HbIC
UCKOIIA€MbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAsl peaKUMs

Ilepuonnueckuin 3akoH. Ilepuognueckas cucremMa xumudeckux ossemeHtos [J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XHMMMYECKHX



AJIEMEHTOB MEPBbIX TPEX NMEPUOMIOB, KaIusl, KAJIbLMSI U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoi cucteMe U CTPOEHUEM X aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XMUMHUYECKOM CBSI3U. THIBI KPUCTANIMYECKUX PELIETOK,
3aBHCUMOCTH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BHUJ1a XUMUYECKOU
CBSI3HU.

Knaccudukanus v HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHMYeCKUX COEIUHEHH,
TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XUMUYECKUX peaKklUid MO pa3iMuyHbIM NpHU3HaKaM (10 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTEeleHen
OKHUCJICHHUS] XUMUYECKUX AJIIEMEHTOB, IO 0OPaTUMOCTH, 1O YYaCTHIO KaTalau3aTopa). DK30-
Y SHJIOTEPMHUYECKUE PEAKIUU, TEPMOXUMUYECKUE YPABHECHUS.

[TonsiTue 0 CKOPOCTH XMMHUYECKOW peakuuu. IloHATHEe 00 OOpaTHUMBIX W HEOOpPATUMBIX
XUMUYECKUX peakiusix. [IoHsTHEe 0 TOMOTeHHBIX U TeTepOoreHHbIX peakuusx. [lonstue o
katanu3e. [loHsiTHe O XUMHUYECKOM paBHOBecHH. DAKTOpHI, BIUAIONIME HA CKOPOCTh
XUMHYECKOW PEAKIINU U MOJ0KEHUE XUMUUYECKOIO PABHOBECHSI.
OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKIMK, JJICKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIBHON pEaAKIUU. CocraBnenue YpaBHEHUU OKMUCJIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKINI C UCTIOJIb30BAHUEM METOIA JJIEKTPOHHOr 0 OaliaHca.

Teopust 3AEKTPOIUTUYECKON JUCCOUMALIMU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MEXaHU3M JHUCCOIMALIMU BEUIECTB C PA3JIMYHBIMUA BUJAAMUA XUMHYECKOU CBS3H.
Crenens aucconuanuu. CUIbHbBIE U CIa0bIC dJIEKTPOTUTHI.

Peakiiun noHHOro oomeHa. Y CIoOBHs MPOTEKaHUSI PEaKIMil MOHHOTO OOMeHa, MOJHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBOIICTBa KHUCIOT, OCHOBAHUN MU COJIEH B
CBETE MPEJCTABICHUN 00 AJIEKTPOIUTUYECKON auccounanu. KauecTBeHHbIE peakiuy Ha
HOHBI. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnEpUMEHm .

O3HAKOMJICHHE C MOJECISAMHU KPHCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METaJUJIOB U HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpuaa HaTpus),
UCCJIEA0BAaHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKLMU OT BO3JCHCTBUS Pa3INYHBIX
(bakTopoB, HCCIEIOBAHUWE JJIEKTPOIPOBOJHOCTH PACTBOPOB  BENIECTB, Ipolecca
JMCCOLMALINY KHUCIIOT, IIEJI04ei u coneil (BO3MOXXHO UCIOIb30BAHUE BUAEO MAaTEPUATIOB),
MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX NPU3HAKK NPOTEKAHUSA PEAKIIMHA HOHHOIO
oOmeHa (oOpa3oBaHue oOcajika, BBIJEJIECHHWE Ta3a, oOOpa3oBaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOUIUX T[PUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peaKkuuid (rOpeHue,
peakiuu pa3yioKEHUsl, COCAUHEHMs), pAaCIO3HABAHME HEOPraHMYECKUX BEIIECTB C
MOMOIIBbIO KAYECTBEHHBIX PEAKIIAN HA MOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4.
HemeTtasuibl 4 UX COeAMHEHMSI

OO6mrast xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
creneHn okucienns. CTpoeHre U (U3NIECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOICTBA HA MPUMeEpPE XJIopa (B3aUMOEICTBUE C METaJUIaMU, HEMETaJNIaMH,
menodyamu). XjopoBomopoa. ConsiHas KHCIOTa, XMMHYECKHE CBOMCTBA, MOJIy4YEHUE,



IpUMEHEeHHe. [[elicTBHE XJIOpa M XJOPOBOAOPOJAa HAa OpPraHM3M 4elloBeka. BaxHeimue
XJIOPUABI U MIX HAXOXKJIEHUE B TIPUPOJIE.

O6mias xapakrepuctuka snemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTerneHn okuciaeHus. CTpoeHne u pU3nYecKue CBOMCTBA MPOCTHIX BEIECTB
— KHCIIOpO/a M cepbl. AJUIOTPONHBbIE MOAU(PHUKAMU KHUCIOPOAAa M Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTPOCHUE, PUBMUECKUE U XUMUYECKHE CBOMCTBA. OKCHUJIBI
Cepbl KaK TPEICTABUTENM KHUCIOTHBIX OKCUAOB. CepHas Kuciora, (U3MYECKUe U
XMMHUYECKHE CBOMCTBa (00IIME KakK IMPEeICTaBUTENs Kilacca KUCIOT U creluduueckue).
XUMUYECKUE PEaKINH, JIKAIINE B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOMYYeHHs CEPHOMN
kucaoTel. [Ipumenenne cepHoii KuciaoTel. Comu CepHOM KUCIOThI, KAYeCTBEHHAS PEaKIIHsI
Ha cyinbdar-uoH. Haxoxnenue ceppl W €€ COEOIUHEHUNW B MPUPOJE. XHUMHUYECKOE
3arpsiI3HEHNE OKPY’KaloIEel Cpesibl COEAUHEHUSAMU Cepbl (KUCIOTHBIE TOXK/IU, 3arpsI3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeOTBPAICHUS.

O6mass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOoCTpaHEHHE B MpuUpoje, GU3NYecKue u
XUMHYecKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (u3nyecKue H
XUMHUYECKHE CBOWCTBA, MoidydeHue u npumeHeHne. Coiau aMMOHHMS, MX (pU3HUecKkue u
XUMHUYECKHE CBOICTBa, MpruMeHeHne. KauecTBeHHas peakiivs Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ ToNydeHue, (Qu3nueckue M XUMUYECKHE CBOWcTBa (00mIME Kak
NpeICcTaBUTeNs Kilacca KUCIOT U crneunduueckue). VMcnonbzoBaHue HUTPATOB M COJEH
aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX yI0OpeHui. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH
Cpelbl COCNMHEHUSMHU a30Ta (KUCIOTHBIC O, 3arps3HEHHE BO31yXa, IOYBHI |
BogoéMoB). docdop, ammorponnsie Mogudukanuu Gocdopa, Ppuznueckue 1 XUMHUIECKHUE
cBoiictBa. Oxcun dochopa (V) u dochopras kucnora, GuzndecKue U XUMHUYECKUC
CBOICTBA, noaydenue. Mcnonb3zoBanue (hochaToB B KAUECTBE MUHEPATIbHBIX YOOPEHUI.
O6mras xapaktepuctuka siemMeHTOB |VA-rpynmbel. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTENEHU  OKHUCICHHsS.  YTJepoi,  aUIOTPONHbIE  MOAU(PUKAIINH,
pacmpocTpaHeHHEe B TpHUpone, (PHU3MUECKHe W XHUMUYECKHE CBOWCTBA. AcopOuus.
Kpyrosopor yrinepona B npupozae. Okcuabl yriepoaa, ux (pU3NYECKUE U XUMUYECKUE
CBOMCTBA, JIEHCTBHUE Ha UBbIE OPraHU3MbI, MOJYUYCHUE U MPUMEHEHHE. DKOJIOTHYECKUe
npo0OsiemMbl, cBsi3aHHbIE ¢ OkcuaoMm yriaepona (IV), rumoresa riio0aNbHOrO MOTETUICHUS
KJIMMaTa, MApHUKOBBIA 3(deKT. YroiapHas KUCIO0Ta WM €€ coimu, ux (U3UYECKue Hu
XMMHUYECKHE CBOWCTBA, MONTyYeHHE U nmpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CETHCKOM
XO35IMCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSAX yriepoia
(MeraH, 9TaH, STWIEH, aleTWJICH, ATaHOM], TJIWIEPHH, YKCycHas Kuciota). [IpupomHsie
MUCTOYHUKH YTJIEBOJOPOAOB (Yrojb, IPUPOAHBIN Ta3, HEDTh), MPOAYKTHl UX NEPepadOTKU
(Oen3uH), UX poiab B OBITY W MPOMBINUICHHOCTH. [IoHATHE O OMOIOTMYECKH Ba)KHBIX
BEIIECTBAX: XKHUPax, OeiKax, yrieBogax — M UX POJH B *KU3HU deloBeka. MaTtepuanbHOe
€IMHCTBO OPTaHWYECKUX U HEOPTAHMYECKUX COSTMHECHUH.

KpemHuuii, ero ¢Qusmyeckue M XUMHUYECKHME CBOWCTBA, MOJyYCHHE W TNPUMEHEHHUE.
Coenunenus kpeMHus B npupojae. OOmue npencrabienus o6 okcuae kpemuus (1V) u



KpeMHueBoW KucioTe. CHIMKAThl, UX HCIOJIb30BaHHE B OBITYy, B MPOMBIIIICHHOCTH.
Baxneiiimue cTpouTenbHbIE MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eroH. [IpobGnembl G€30macHOro MCMOIb30BAHUSI CTPOUTEIBHBIX MaTEpHAIOB B
ITOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3y4eHHue oOpasIlOB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, TPOBEACHUE
KAUeCTBEHHBIX PEaKIUMil Ha XJOPUJI-MOHBI W HAONIOACHHE MPU3HAKOB UX MPOTEKAHMS,
OTIBITHI, OTpaXkaronue PU3NYECKNe U XMMUYECKHE CBOMCTBA TAJIOTEHOB U UX COEIUHEHUHN
(BO3MOKHO HCMOJB30BAHUE BUEOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3liaMH XJIOPUIOB
(ramoreHuI0B), O3HAKOMJIEHHE C OOpa3llaMu cepbl U €€ COEAMHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOJIOJIEHHE Mpolecca OOYrJIMBaHUS caxapa MO
JNEUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTHI, W3YYECHHE XHMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHON KHCIIOTHI, MPOBEACHUE KaYEeCTBEHHON PEaKIy Ha CyIb(aT-uoH U
HaOJII0/IeHNEe TpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU CBONCTBAMU
azota, ¢ochopa W UX cCOeAUHEHUN (BO3MOXKHO HCIIOIH30BAHUE BHUIEOMATEPUAIIOB),
oOpasnamu a30THBIX B (OChHOPHBIX YI0OpEeHHH, TOJIydeHrne, coOnpaHue, paclio3HaBaHHUE
Y U3y4YCHHUE CBOWMCTB aMMHUaKa, MIPOBEJACHNE KAYECTBEHHBIX PEAKIIMA HA MOH aMMOHUS U
dbochar-uoH u  MU3ydeHHME  MPU3HAKOB  UX  MPOTEKAHUSA,  B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHOM  A30THOM  KHCIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAaHHE
BUJICOMATEPHUAITIOB), M3YYCHUE MOJCIECH KPUCTAUIMYECKUX PEMETOK anmasa, rpadwra,
dymiepeHa, O03HAaKOMJIEHHE C TPOLECCOM  aACOpPOIMU  PAcTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YyIJIEM M YCTPOMCTBOM TMPOTHUBOrasza, IOJIy4YeHHE, COOUpaHHeE,
pacrio3HaBaHUE W HM3YYEHHE CBOMCTB YIJIEKUCIOrO Ta3a, NPOBEJACHUE KayeCTBEHHBIX
peaknuii Ha KapOOHAT W CHJIMKAT-MOHBI W W3yYCHHE MPU3HAKOB WX TMPOTEKAHMUS,
O3HAKOMJIECHME  C  MNPOAYKUMEW  CHJIMKATHOM  NPOMBINUIEHHOCTH,  PELICHHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHellre HeMeTaulbl U UX COEUHEHHUS».
MeTaJuibl U UX COETMHEHUS

OOmiass XapakTepUCTHKAa XUMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosiokeHust B llepmonnueckon cucreme xumuueckux sneMmeHTtoB JI. WM. MenneneeBa u
cTpoeHus: aTroMoB. CTpoeHHE MeETAIOB. MeTamyeckass CBSI3b M MeETaJuIM4ecKas
KpUCTAJUIMYECKAsl  pEIIETKA. ODJIEKTPOXMMHYECKUW PSAJ  HANPSKEHUd  METaJUIOB.
du3nyecKkne u XUMHIECKHE CBOWCTBA MeTauioB. O0IMe crioco0bl MOYyYEHUSI METAILIOB.
[TonsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHl UX OT KOppo3uu. CriiaBbl
(cranp, 4yryH, JIOpATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B ObITY U POMBIIILIEHHOCTH.
[I{esrounble MeTaiIbL: OJIOXKEHUE B [lepruonnueckoi cucreme XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE HX AaTOMOB, HaxOXJAeHUE B Tmpupoae. Pusnyeckue u
XUMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCHUIBI HATPUS U
kanud. [[puMeHeHre menouYHbIX METAJIJIOB U UX COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KaJIbLMK: TonoxeHue B Ilepmomunueckoit
cucreme xuMuieckux amneMentoB 1. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXK/JICHUE B
npupone. Pusnyeckue M XUMHUUYECKME CBOMCTBA MarHvs W Kaiublusa. Baxuenmme
COCIMHEHUS Kalblus (OKCUI, THUIAPOKCHI, coiu). KECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHUSI.



Amnmomunuii: nonoxenue B Ilepuogunueckoil cucteMe xumuueckux snemeHToB JI. U.
MenpeneeBa, CTpOCHHE aToma, HaxXxOXJIeHue B mnpupone. PHU3NUECKHE U XUMHUUYECKHE
CBOMCTBa aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U THPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepuoguueckorl cucreme XuMHYECKUx osnemeHtoB [, .
MeHieneeBa, CTpOEHUE aToOMa, HaxoxKJIeHue B mnpupoje. dusznyeckue U XUMUYECKUE
cBoiicTBa Jxene3a. Okcuubl, Tuapokcuasl U coau xkeneza (1) m xemesa (1), ux cocras,
CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKCnepuUMeHm

O3HAKOMJIEHHE C oOpa3laMHu METa/lIOB M CIUIABOB, MX (PU3UYECKUMH CBONCTBAMH,
W3y4EHUE  PE3YyIbTAaTOB  KOPPO3UHU  METAIIOB (BO3BMOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), OCOOEHHOCTEN B3aMMOJECUCTBUS OKCHJIa KaJbI[Usi U HATPUS C BOAOU
(BO3MOXXHO HCITOJIb30BaHUE BUIEOMATEPUATIOB), MCCIIEIOBAHUE CBONCTB KECTKON BOJIBI,
Mpoiiecca ropeHus xeje3a B KUCIOopoie (BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIM Ha MOHBI: MarHusl, KaJIbIUs, aTFOMUHUS,
nuHka, >xeneza () m xenesa (Il1), memu (Il), HaGmromeHWe W omMUCaHHUE IPOIIECCOB
OKpalllMBaHMs TUIAMEHM MOHAMU HATPHUsl, Kajlus U KalblUs (BO3MOKHO HMCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOWCTB THUIAPOKCHUJIA AIIOMUHUS U
TUIPOKCHJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHenIne MeTauibl
U UX COCTMHEHUS.

XuMHs U OKpPYKAKIIAs cpeaa

BemniectBa n maTepuasibl B MOBCEAHEBHOW JKU3HU YEJIOBEKA. be3omacHoe MCMOab30BaAHUE
BEIIECTB U XMMHUYECKUX peakiuil B ObITy. IlepBas momMoIs npu XUMUYECKUX 0XKOrax H
OTpAaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOWICH cpeibl (TIpeesibHas JOMyCTUMasi KOHIIEHTpaIus
Belects, Aanee — [1JIK). Ponb xuMuu B pelieHuN 3K0I0THYECKUX TpOoOIeM.

Xumuueckuit IKCnepumMenm:

n3ydeHHe 00pa3lioB MaTepHaIOB (CTEKIIO, CIIJIABbI METAILIIOB, TTOTMMEPHBIE MaTepUAIIbI).
Mesicnpeomemmuoie cea3u

Peanu3anysa MeXnpeIMETHBIX CBSA3EM MPU U3YYEHUU XUMUHU B 9 Kilacce OCYLIECTBIISIETCS
yepe3 HCIOJb30BAaHME KaK OOLIMX ECTECTBEHHO-HAYYHBIX MOHSATUM, TaK M TOHATHMH,
SABJISIFOLLIUXCS CUCTEMHBIMU VISl OT/AEIIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.
OOmme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAy4HBIH (DaKT, TUIMOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, Kiaccuukamusi, TMNEePUOAUYHOCTh, HAOIIOJEHUE, DKCIIEPUMEHT,
MOJIETMPOBaHUE, U3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIA A EKT, TEeXHOIOrusi,
MaTepuabl.

®usnka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUA, H30TOMbI,
PaIUOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECKUM 3apsil, MPOBOJHUKH, IOJTYNPOBOIHUKH,
TURJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTh, KpHUCTAUIMYECKAs pemETKa, CIUIaBbl, (Qu3ndecKkue
BEJIMYMHBI, E€AWHHUIBI M3MEPEHHS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3[IBI,
ComnHie.

buonorusi: gorocunTe3, apixaHue, Ouochepa, PKOCUCTEMA, MUHEpAIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTbBI, MAKPO3JIEMEHTHI, IUTATEIIbHbIE BEIIECTBA.



['eorpadus: armochepa, ruapochepa, MuUHEpaANbl, TOPHBIE TMOPOJbI, IOJIE3HBIC
HCKOIIaeMbI€, TOIIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCSI B XOjJ€¢ OOyYeHHS XHMHU B €IUHCTBE Y4YeOHOM M BOCHHUTATEIbHON
NESTETbHOCTA B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MIPUHATHIMU B OOIIIECTBE MpaBWJIaMH U HOPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COITMATH3AIINH
00y4Jarommxcs.

JIM9HOCTHBIE pE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONMIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAINHI U PAaCIIUPEHUE OMbITA JAEATEILHOCTH HA
€€ OCHOBE, B TOM UMCJIC B YACTH:

1) mMaTpMOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOT'O OTHOIIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY U HAYYHOMY
HACJIeJIMI0, TIOHUMAaHUS 3HAaUYCHUSI XUMUYECKOW HAYKU B KU3HU COBPEMEHHOI'0 OOIIECTRA,
CIIOCOOHOCTH BJIaJIETh JIOCTOBEPHOM HWHQOpMAIMel O TMepeloBbIX JAOCTIKCHUSAX M
OTKPBITUSIX MUPOBOM M OT€UECTBEHHOW XUMUU, 3aUHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX
00 yCTpOICTBE MUpPa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCIIUTAHUSI:

MPEACTABIICHUS] O COIMAJIbHBIX HOPMax W MpaBUJaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEI0BATEIbCKOM, TBOPUECKOM M APYrUX BHUJAX JEATEIbHOCTH, TOTOBHOCTU K
pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPHU BHITTOJTHEHUH YUYE€OHBIX, MO3HABATEIIBHBIX
3a/1a4, BBIMOJHEHUH XHUMHUYECKHUX OKCIEPUMEHTOB, CO3JIaHMM Y4YE€OHBIX TIPOCKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOIIM B TMpollecce OATOM ydeOHOM
JeSITeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYINKH CBOMX TOBAPHUILEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUI
MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI

MUPOBO33PEHUYECKHE  MPEJCTABICHUS O  BEHIECTBE W  XUMHYECKOW  PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOIINE OCHOBY JIJISI
MOHUMAHUSl CYIHOCTH HAYYHOW KapTHHBI MHUpPA, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3AUMOCBS3SAX UYEIOBEKA C MPUPOJHON CpeloH, O
POJIM XMMHH B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIC MOTHBBI, HalpaBJICHHbIE Ha IIOJYYEHHUE HOBBIX 3HAHUU IO XUMUH,
HEO0OXOouMBbIC IS 00BSICHEHUS HaOJII0/IaeMbIX MPOIIECCOB U SBJICHUM, MTO3HABATEILHOM,
MH()OPMAIIMOHHON U YHUTATENbCKOW KYJIBTYpPbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEILHOU
paboThl ¢ yUeOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYPOH, JOCTYIMHBIMU TEXHUYECKUMU
cpencTBaMu UHGOPMAIMOHHBIX TEXHOJIOTHA;

WHTEpEC K OOYUYEHHIO U TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o0Opa30BaHUI0, MPOEKTHOM M HCCIIENOBATEIbCKONW JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS OOYyUEHUS B JaJbHEUIIIEM;



4) popMupoBaHHUsI KYJbTYPHI 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOLIEHHWS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBIN 00pa3 *U3HHU, OCO3HAHUE TMOCIEIACTBUNA U HEMPUSITHE BPEIHBIX
npuBblYeK  (YymoTpeOJieHUs  aJKorojisi, HApKOTHUKOB, KYpEHHUs), HEOOXOAMMOCTH
co0I0IeHUs TTPaBUII OE30MACHOCTH MPU OOPAILIEHUH C XUMUYECKIUMH BEIIECTBAMU B OBITY
Y peabHON )KU3HU;

5) Tpy10BOr0 BOCHIUTAHUSL:

MHTEpEC K MPAKTUYECKOMY U3YUeHHIO PO eccuil U TpyAa pa3IuyHOro poja, yBaKeHHUE K
TPyAy W pe3ysibTaTaM TPYAOBOH IEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE INPUMEHEHUS
MPEIMETHBIX 3HAHMM 1O XUMHUHU, OCO3HAHHBIM BHIOOP HHIMBHUIYaIbHOM TpPAEKTOPUU
NpOAOJKEHUST 00pa30BaHMsI C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX ~ WMHTEPECOB U  MOTPEOHOCTEH, YCHENIHOW  MpodecCHOHATBLHON
NESATENbHOCTH M Pa3BUTUSA HEOOXOAMMBIX YMEHMH, T'OTOBHOCTh aJalTHPOBATbCA B
npodeccuoHanbHOM Cpefe;

6) 3K0JI0OrHYeCKOr0 BOCIIUTAHHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOUIEHHE K MPUPOJIEe KaK UCTOYHHUKY KHU3HU Ha 3emIe,
OCHOBE €€ CyIlEeCTBOBAHMS, NMOHMMAHUE LIEHHOCTU 3J0pOBOr0 M 0€30MacHoro oodpasa
KU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (PU3MYECKOMY U ICUXHUUECKOMY
3I0pOBbIO, OCO3HAaHUE IEHHOCTH COOJIOJEHUs MpaBW O€30MaCHOr0 IMOBEIEHUS MpU
paboTe ¢ BelIeCTBaMH, a TAKXKE B CUTYALHsIX, YTPOKAIOIINX 3J0POBBIO U JKU3HU JIOCH;
CHOCOOHOCTH NPUMEHSTh 3HAHMS, IMOJy4aeMble NPU H3YYEHHH XUMHH, JJI pPELICHUS
3a71a4, CBSI3aHHBIX C OKPYXAOUIEd MPUPOJHOU CpPEIOW, ISl TOBBILICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYPhI, OCO3HAHUSA TJI00aJTBbHOTO XapaKTepa dKOJOTHUECKUX MpodIeM
Y IIyTEN UX PEUICHUS ITOCPEACTBOM METOAOB XUMHUH, KOJIOTMYECKOI0 MBIIIJICHUS, YMEHUS
PYKOBOJCTBOBATBHCS UM B IIO3HABATENBHON, KOMMYHHUKAaTUBHOW M COLIMAIIBHOM MPAKTHUKE.
METAINPEAMETHBIE PE3YJIBTATBI

B cocrtaBe merampeIMETHBIX PE3YJIbTAaTOB BBIACISIOT 3HAYUMBIE 7151 (OPMHUPOBAHUS
MHUPOBO33peHUsl OOILIeHaYy4YHbIE TOHATHS (3aKOH, TEOpHs, NPHUHIMUI, TUMoTe3a, (axT,
CUCTEMA, MPOLECC, IKCHEPUMEHT U JPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YYEOHBIX MpPEIMETaxX W IO3BOJSIOT HAa OCHOBE 3HAHWUN M3 ATUX NPEIMETOB
dbopMHpOBaTh TPENICTABICHUE O IIEJIOCTHOM HAay4HOW KapTHHE MHUpPa, U YHUBEPCAIbHbBIC
yueOHble JAeicTBHsS (MO3HABaTeNbHbIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIE), KOTOpPHIE
oOecreynBaOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO Y4€OHOM 1eITeTbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBnle Jioruueckue 1elcTBUA:

YMEHHSI HCIIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBINUIEHUS NIPU OCBOCHHM 3HAHUWM:
pPacKpbIBaTh CMBICT XHMUYECKUX TOHATUM (BBIACNSATh HUX XapaKTEpHbIE MPU3HAKH,
YCTAHABIIMBAaTh B3aUMOCBS3b C JAPYTUMU TOHSATHUSIMHU), HCIOJIb30BATH MOHATHUS IS
OOBSICHEHHSI OTNENbHBIX (DAKTOB W SIBICHUH, BBHIOMPATh OCHOBAHHUS W KPUTEPUU IS
KiIaccuuKaum XUMHUYECKUX BEHIECTB M XHWMHMUYECKHX pEaklMi, yCTaHaBIUBATh
NPUYHUHHO-CIIEICTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3Y4YEHHs, CTPOUTH JIOTHUYECKHUE



paccyxaeHusi (MHAYKTUBHBIC, JIEyKTUBHBIE, TI0 aHAJOTHUM), JeNaTh BBIBOALI U
3AKITIOYCHUS;

yMEHHE MPUMEHITh B MpOIecce MO3HAHUS MOHATUS (IIpeAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIU, UCIIONIb3YEMbIE B XUMHH, TIPEOOPA30OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC TPEACTABICHUS — XUMUYECKHW 3HAK (CHUMBOII
AJIEMEHTa), XUMU4eckasi (popMyrna U ypaBHEHHE XUMHYECKOW pEaKIuu — MpU pelIeHUuU
yueOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM 3TUX MOJEIbHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbBIE TPU3HAKH U3y4aeMbIX O0BEKTOB — XMMHUECKUX BEIECTB
U XUMHUYECKHX PEAKIHM, BBISBISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHbIC
CBSI3U U MPOTUBOPEYHS B U3yUaEMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciienoBarejabcKye A1eMCTBUS .

YMEHHE HCIOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA MO3HAHHUS, a
TaKk)kK€ B Ka4eCTBE OCHOBBI JIJIsi (POPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

MpUOOPETEHHNE OMbITa MO TUIAHUPOBAHUIO, OPTraHU3aIlMi U TPOBEICHUIO YUYEHUYECKHX
DKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJOM  IMpoIlecca, CaMOCTOSITEIBHO
IIPOrHO3UPOBATh €r0 PE3ynbTaT, (POpMyIUpoBaTh 00OOIIEHNS U BBIBOJBI 110 pe3yJbTaTaM
MIPOBENEHHOIO ONBITA, UCCIETOBAHMS, COCTABIATh OTUET O MPOAEIaHHON padoTe.

Pabora ¢ undpopmaunmueii:

yMEHUE BBHIOMPATh, aHATTU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAITHIO PA3THYHBIX BUIOB
u (HopM TMpeACTaBlICHMs, MOJY4aeMYyI0 M3 Pa3HbIX HCTOYHUKOB (HAY4YHO-MOMYJSpHAs
JUTEpaTypa XUMHUYECKOIO COJIepKaHMs, CIpaBOYHbIE MocoOusi, pecypchl MHTepHeTa),
KPUTHUYECKU OIIEHUBAThH MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE MMPUMEHSTh Pa3IMYHBIC METOJIBI U 3alPOCHI TIPH TIOUCKE U 0TOOpe MH(DOpMAIUU 1
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOJUMBIX J1JIsI BLITIOJIHEHHS YU€OHBIX U MTO3HABATEIbHBIX
3alay  OMpeNelNEHHOro THUMAa, NPUOOPETEHHE OMbiTa B 00JacCTH HMCIOJIb30BaHUS
MH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBJaJCHUE KYJIbTYpOH AaKTUBHOTO
WCIIOJIb30BAHUSL  PA3JMYHBIX  TOUCKOBBIX  CHCTEM, CaMOCTOSTEILHO  BBIOMPATH
onTuMaibHyl0 ¢GopMy NpeAcTaBieHus HWHOOpPMAMK W WUTIOCTPUPOBATH pEIlIaeMbIe
3a/layd HECJIIOXKHBIMM CXEMaMH, JuharpaMmamu, ApyruMu QopMamMu rpadukud M HUX
KOMOHWHAIIUSIMU,

YMEHHUE HCIONb30BaTh M AHAIU3UPOBATH B MPOIECCE YYEOHOM M HCCIEA0BATENBCKOU
NeSATeTbHOCTH HWHGOPMALUI0 O BIUSHUU MPOMBIIUICHHOCTH, CEIhCKOIO XO3SUCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON Cpebl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUA:

yMEHHUsI 3a7aBaTh BOIpPOCHl (B XoJe auanora U (WIM) JUCKYCCHHM) IO CYIIECTBY
oOcyxaeMoi Tembl, (HOPMYyIHUPOBATh CBOM MNPEIOKEHUS OTHOCUTEIHbHO BBIMOIHEHUS
NpeJI0KEHHOM 3a1auu;

YMEHUSl TIPEACTABIATh TOMYYCHHBIE PE3YJIbTAaThl TO3HABATENLHON JCSITEIILHOCTH B
YCTHBIX M MHUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIMI0 pPEe3yJIbTaTOB BBHIMTOJIHEHUS
XUMUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOro OIbITa, JabopaTopHOM paldOThl IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);



YMEHHS y4eOHOro COTPYAHHMUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABaTEIbHOM U
HCCIIEIOBATENLCKON JESITENTbHOCTA TMPHU PEIICHWH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COrJacOBaHUS MO3UIMKN (0O0CYXIeHUsS, OOMEH MHEHUSIMH,
«MO3TOBbI€ LITYPMbD», KOOPAUHALIUSI COBMECTHBIX JIEUCTBUM, ONpEeIeHue KPUTEPUEB 110
OLIEHKE KaueCTBa BBIMOJIHEHHOMN pabOTHI U APYyTHUeE).
PeryasiTuBHbIe YHHBepCaJIbHbIEe y4eOHbIe AeiicTBUS:
YMEHHUE CaMOCTOSTEIbHO ONPEACIATh LEeTU ASATEIbHOCTH, MJIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJINPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTh, BEIOUPAThH
Hanbonee HSQQexTuBHbIE CHOCOOBI pemIeHnsT Y4YeOHBIX H TIO3HABATENbHBIX 3aj/ad,
CaMOCTOSITETTFHO COCTABJIATH WM KOPPEKTHPOBATH MPEATOKECHHBIN aNTrOpUTM JCHCTBHIMA
IpU BBITIOJIHEHUU 33JJaHUN C YYETOM MOJYYEHHsI HOBBIX 3HaHHMM 00 M3y4aeMbIX 00BEKTax
— BEIIIECTBAX U PEaKLUsAX, OLEHUBATh COOTBETCTBHUE MOIYYEHHOI'O pe3yJIbTaTa 3asBJICHHON
eI, YMEHUE HCIONb30BaTh W aHAIM3UPOBATh KOHTEKCTHI, MpEIaraéMble B YCIOBHH
3aJIaHUH.
MNPEJIMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMeTHBIX pE3yJbTAaTOB [0 OCBOEHHUIO 00S3aTENHOTO COJEpKaHUs,
YCTaHOBJICHHOTO JaHHOW (enepanbHOH padodell mporpaMMoil, BBIACISAIOT: OCBOCHHBIE
O0yJarouuMuCsT Hay4YHbIC 3HAHHS, YMEHHUS W CIOCOOBI JEHCTBH, crnenndudeckue As
npeaMEeTHON o0acTh «XUMUs», BUJIBI IEATEILHOCTH MO MOJIYYEHUIO0 HOBOT'O 3HAHMUSI, €ro
MHTEpIIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaIUsIX.
K koHiy oOyuenusi B 8 kJjiacce mpenMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTH y 00YYAIOIIUXCS YMEHHIA:
e pacKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKHX TIIOHSATHH: aToM, MOJIEKYIa,
XUMHUYECKUH 3JEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAas W MOJEKYJspHas macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas J10JI1 XUMUYECKOI0 3JIEMEHTa
B COCIMHEHUH, MOJSIPHBI  O0BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHUIIATEIHHOCTh, CTETIEHb OKHCIICHUS, XUMUYECKasi peaKius, Kiaccupukamms
peaKiuii: peakiuy COCIUHEHHUs, PEaKlU Pa3IoKEeHUsI, pEaKIMK 3aMEeIIEHUs, PeaKIuu
oOMeEHa, HK30- M SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU 3 (DEKT peakiuu, Ipo aToma,
AIIEKTPOHHBIN CJIOH aToMa, aToMHas OpOWTalb, pajguyCc aToMa, XUMHUYECKas CBS3b,
NOJISipHAss W HEMOJspHas KOBAJICHTHAs CBA3b, MOHHAs CBsI3b, WOH, KATHOH, aHWOH,
pacTBOp, MaccoBas J0JIs BelecTBa (IIPOLIEHTHAS] KOHIIEHTPAIIKsI) B paCTBOPE;
e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN U MPUMEHSTH 3TU
MOHATHUSA MIPU ONMUCAHUH BEIIECTB U UX MPEBPaIlCHUN;
e HCIONB30BaTh XUMHUYECKYIO CHMBOJHMKY [IJISl COCTaBJICHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;
e ONpEeNeisITh BAJIEHTHOCTh aTOMOB 3J€MEHTOB B OWHAPHBIX COCIWHEHUSX, CTETCHb
OKHCIIEHUSI JJIEMEHTOB B OWHApHBIX COCIUHEHHSX, NPUHAIICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEAMHEHWH 1o (opMynaMm, BHI XUMHUYECKOW CBSI3U
(KoBaJIEeHTHAsI 1 MIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSIX;



e packpeiBath cMmbich [lepuognueckoro 3akona /[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHUX BJIEMEHTOB OT HX
nonoxkeHusa B Ilepuoanyeckoil CUCTEME, 3aKOHOB COXPAHEHHUsSI MacChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTrapo;

e ONWCHIBATHP M XapakTepU3oBaTh TaOimuHyio ¢opmy I[leprmomnueckold CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3jiMuaTh TOHSITHSl «rJaBHas moAarpymnmna (A-Tpymnma)» u
«miobounas mnoarpynna (b-rpynma)», manble W OoJblIME TEPUOJbI, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCcsl B Tabiuie «[lepuonuueckas cucteMa XUMUYECKUX
anementoB J[. MI. MenneneeBa» ¢ 4MCIOBBIMM XapAKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsn sapa, oOIlee YHCIO DJIEKTPOHOB U
pacnpeieJIeHUe UX IO 3JIEKTPOHHBIM CIIOSIM);

e KJIaccU(DUIMPOBATH  XUMHUYECKHE  DJEMEHThI, HEOPraHMYECKHE  BEIIEeCTBa,
XUMUYECKUE peakiuu (MO YKMCIY M COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO
TEIoBOMY 3P deKTy);

e XapaKTepus3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOWMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  MOATBEpXKJas  ONWCAHUE NpUMEpPaMU  MOJEKYJSPHBIX  yYpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIA;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX NPEBPAIEHUIN B PA3JIMUHBIX YCIOBHUSIX;

e BBIUUCIATh OTHOCHUTEIIBHYI0 MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEHIECTB,
MacCCOBYIO JIOJI0O XUMHUUYECKOTO 3JIEMEHTa Mo (popMyse COeNMHEHUsI, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUYECKOW PEAKIINY;

e TPUMEHATH OCHOBHBIE OINEPALUHA MBICIUTEIBHON IEATEIBbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 000O0IIECHNE, CHCTEMATH3AIUIO, KIACCU(DUKAIIMIO, BBISIBICHUE NMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JIJI1 M3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIIHH,
€CTECTBEHHO-HAYYHbIE METO/IbI MT03HAHUS — HAOJI0/ICHHE, U3MEPEHUE, MOIeIIMPOBAaHUE,
HKCIIEPUMEHT (peabHbII U MBICJICHHBIH);

e CJENOBaTh TNpPaBWIAM TIOJB30BAaHUS XUMHUYECKOW TOCYIAOM U JTa0OpaTOPHBIM
0o0Opy/IOBaHMEM, a TaKXE€ IMpaBwiiaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBUHU C
UHCTPYKIIUSIMU T10 BBITOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB M0 MOTYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA U KHUCIOPOJAA), MNPUTOTOBICHUIO
PAaCTBOPOB C OMPEAEIEHHON MACCOBOM JI0J€M PaCTBOPEHHOIO BENIECTBA, INIAHUPOBATH
Y TIPOBOAUTHh XMMHUYECKUE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIECIOYEH U
KHUCJIOT C MOMOILBIO MHANKATOPOB (JTakMyc, peHodTaaeut, METHIOPAHXK U IPYTHE).

K koHiy oOyuenus B 9 kjacce npeaMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUYAIOIINUXCST YMEHUI:

e PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHITUN: XUMUUYECKUHN 2JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEUIECTBO, CIIOAKHOE BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKash peakius, XUMHUYEeCKas
CBsI3b, TEIUIOBOH 3(P(HEKT peakiu, MOJb, MOJSPHBIA 00BEM, pacTBOpP, IEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJICKTPOJIUTHUECKAsT JUCCOIMAIMS, PEaKIMd HWOHHOTO OOMeHa,
KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U HEoOpaTHUMbIE pEeaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUH, OKHUCIIUTEb, BOCCTAHOBUTEIIb,



OKHCIIGHHE U BOCCTAHOBJICHHME, aJUIOTPONHs, aM(pOTEPHOCTh, XHMHYECKasi CBS3b
(koBanieHTHasl, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKas pemeéTka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluH, MNPeAeNbHO JIOMycTHUMas
xoHuentpauus [IJIK Bemectna;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHUN M NPHUMEHSITH 3TH
MOHATHS TIPU ONMCAHUHU BELECTB U UX MPEBPALICHUH;

e HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJI COCTaBlieHUs (QOpMYJN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONpENENATh BaJEHTHOCTb M CTENEHb OKHCIEHHUS XHMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONpPENETIEHHOMY
KJIAcCy COEAMHEHHH 1Mo QopmyliaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, MOHHAas,
METAJNINYECKAs)) B HEOPraHWYECKHUX COCAUHEHUSAX, 3aps] HOHA MO0 XHMHYECKOM
dopmyne, xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTAHMYECKUX COCIMHEHHM, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

e packpeiBath cmbica  Ilepmommueckoro 3akona JI. WM. Mengeneesa wu
J€MOHCTPUPOBATh €r0 MOHMMAaHUE: OMUCHIBATh U XapaKTEpHU30BaTh TaOIUUHYIO HOpMy
[lepnonuyeckoil cHUCTEMbl XHMHUYECKUX 3JJIEMEHTOB: pPa3jiuyaTh MOHATHUS <«TJIaBHAs
noarpynmna (A-rpynna)» u «mobounas noarpynna (b-rpynmna)», mansie U OoJbLIne
NEePUOIbl, COOTHOCUTh 0003HAYEHMSI, KOTOPbIE€ UMEIOTCSl B MEPUOAMYECKON TalIuIle, C
YUCJIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUS ATOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn Aapa, oOlIee YUCIO 3JEKTPOHOB U PAaCHpeieIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB JJIEMEHTOB M UX
COEIMHEHUH B Mpeiesiax MAJIbIX IEPUOJIOB U ITIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

e KJAacCU(UIMPOBATH  XUMUYECKHE  BJIEMEHThl, HEOPraHWUYECKHE  BEILECTBa,
XUMHUYECKUE peakiuu (M0 YMCIy M COCTaBY YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TeIIoBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETICHEW OKUCIICHUS XUMUYECKUX AJIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M creunUuUecKne XUMHUYECKHUE CBOMCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKasl ONMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINA;

e COCTaBIIAITb YPABHEHHUS HJIEKTPOJIMTHUUYECKOM JHUCCOLUMALMU KHUCIOT, ILIETOYEH U
COJIEH, TIOJHBIE U COKpAIIEHHBbIE YpaBHEHUS PEAKUMHA HMOHHOrO OOMEHa, YpaBHEHUS
peaxkiuii, TOATBEPKAAIOIIMX CYLIIECTBOBAHUE F'€HETUYECKON CBSI3M MEX/Y BEIlleCTBAMU
Pa3JIMYHBIX KJIACCOB;

e PAacKphIBaTh CYIIHOCTb OKHCIIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMIA NOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OaaHca ATHX PEaKIIUii;

e TPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOXHOCTH
IPOTEKAHUSI XUMUYECKHUX MPEBPAILLCHUN B Pa3JIMYHBIX YCIOBUSX;

e BBIUMCISAITH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJSPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOr0 3JIEMEHTa Mo (popMmyse COeNWHEHUSI, MAaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUUECKOUN peaKilni;

e coOmIOJaTh TMpaBWia TOJB30BAHHUS XHMMHUYECKOM TMoOCynod u J1abopaTopHBIM
o0opylloBaHUEM, a TaKXe MpaBuia OOpallleHHs C BEIIeCTBAMU B COOTBETCTBHM C



WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB O TOTYICHHUIO U
coOMpaHuto ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKUCIIOro ras3a);

e TMPOBOAUTH pEAKIMU, TOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IuYHBIX
BEIIECTB: PACIIO3HABATh ONBITHBIM IyTEM XJIOPHUA-, OpOMUI-, MOIUI-, KapOOHAT-,
dochar-, cwimmkar-, cyabdar-, TUAPOKCHI-WOHBI, KATHOHHl AMMOHHS W HOHBI
W3yYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

e TPHUMEHSTH OCHOBHBIE ONEPAIIMHN MBICIUTENLHON NEeATETbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHUE, OOOOIIECHWe, CHUCTEMATH3alli0, BBISIBJICHUE NPUYWHHO-CIICICTBEHHBIX
CBSI3€M — JJIl U3YYEHUS CBOMCTB BEHIECTB M XMMHUYECKHUX PEAKIHUM, €CTECTBEHHO-
HAy4YHbIE METO/IbI MO3HAHUS — HAOJI0/IEHHE, U3MEPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT
(peanbHbIA U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Ne HaunmenoBanue pa3nenoB u tem | Kosnvecrso yacos DJIeKTpOHHbIE (LU (POBHIE)
n/n MporpamMmbl Bceero KonTposabHbie IIpakTHyeckune o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pasnea 1. IlepponayajibHble XUMHUYECKHE NOHATHS
11 Xumus — BakHas 00J1aCTh 5 2 but6mmoreka [IOK
€CTECTBO3HAHMS U IIPAKTUYECKON https://m.edsoo0.ru/7f41837c
JIESITEIbHOCTH YEJIOBEKa
1.2 BemecTBa 1 xumudeckue 15 1 butmmoreka [IOK
peakuuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3nes 2. Bakneiilmme npeAcTaBuTe M HEOPraHNYeCKHX BellleCTB
2.1 Boznyx. Kucnopoa. [Tonsitie 06 6 bubmmoreka [IOK
OKCHJAX https://m.edsoo0.ru/7f41837c
2.2 Bonopoa.IlonsTue o kucinorax u 8 1 bu6nunorexa LIOK
COJISIX https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonstue 06 5 1 1 butmmoreka [IOK
OCHOBaHMSAX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIC KJIACCHI 11 1 1 bubmnorexa IHOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c¢
Wroro no pazneny 30

Pa3znea 3. Ilepuoauveckuii 3axon u [leprnoanyeckas cucrema xumuueckux 31eMeHToB [. U. MenaeseeBa. CTpoeHue aToMOB. XUMHYECKas
cBsI3b. OKUCIUTEIBLHO-BOCCTAHOBHTEIbHbIE PeaKIIUH

3.1 [lepronuueckuii 3aKOH U 7 but6mmoreka [IOK
[lepuoanueckas cucrema https://m.edsoo.ru/7f41837c¢
XUMHUYeCKuX dj1emenToB 1. 1.

MengeneeBa. CTpoeHue aToMa

3.2 Xumuyeckas CBs3b. 8 1 bubmuorexa [IOK
OKHCIUTEIHHO- https://m.edso00.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKIIUU

Hroro no pazgeny 15 bubnuorexa [JOK
https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubnmnoreka [JOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOTPAMME
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9 KUIIACC

Nenn/m | HauMeHoBaHuUe pa3iesioB U TeEM KosnyecTBo yacos DyieKkTpoHHbIE (IU(POBHIE)
NMpPOrpamMmbl Bcero KonTpoab- IIpakTuyec o0pa3oBaTe/ibHbIE PeCypChl
Hble padoThl | -KHe
padoThbI
Paznes 1. BenecTBO M XuMHYeCKHe peakimun
11 [ToBTopenue u yriy0OiaeHne 3HaHUHA 5 1 bub6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/eJoB Kypca 8 kiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
peaxkuuii
13 DNEKTPOIUTHUYECKAS JUCCOLUALUS. 8 1 1 bubnnorexa [HOK https://m.edsoo.ru/7f41a636
XUMUYECKUE peaKIMK B pacTBOpax
Htoro no pazueny 17
Pa3gen 2. HemeTasILI M UX COeANHEHUS
2.1 OO011ast XapaKTepUCTHUKA XUMHUECKUX 4 1 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnel. ["anorenst
2.2 OO6m1as XxapaKTepUCTUKA XUMHUYECKUX 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
anemeHToB VIA-rpynnsl. Cepa u eé
COEJIMHEHUS
2.3 OO6m1as XxapaKTepUCTUKAa XUMHUYECKUX 7 1 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
aneMeHTOB VA-rpymisl. A3ot, pochop u ux
COEJIMHEHUS
2.4 OO11ast XapaKTepUCTHKa XUMHUYECKUX 8 1 2 bub6muoreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB |V A-rpynnsl. Yriaepoa u
KPEMHMH U UX COEIMHEHHUS
Hroro no paszneny 25
Pa3nea 3. Meraibl M MIX COeJMHEHHU S
3.1 OO011Ke CBOMCTBA METAJIIOB 4 bubnuorexa I{OK https://m.edsoo.ru/7f41a636
3.2 Baxuetimme MeTauibl U UX COSTUHCHUS 16 1 2 but6mmoreka [IOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpy:xaionias cpeaa
4.1 ] BemectBa 1 MaTepuabl B )KU3HU Y€JIOBEKa 3 but6mmoreka [IOK https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PezepBHOE Bpemsi 3 bubnnoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
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ITIOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne Tema ypoka KosnyecTBo yacoB Hara JJIeKTPOHHbIE
n/n Bceero KoHTpoabHbI IIpakTHyecku U3Y4YeHH S nu@posBbIe
e padoThI e padoThbI o0pa3oBaTejibHbIE
pecypcsl
1 [Ipenmet xumuu. Ponp XuMuu B 5KU3HU 1 bu6anoreka LIOK
yenoBeka. Tena u BelecTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c
2 TTousiTHe 0 MeTOMAX O3HAHUSA B XUMUH 1 bu6mmoreka [IOK
06.09.2023 | https://m.edsoo.ru/ff0d227e
3 [Ipaktruueckas padorta Ne 1 «IIpaBuna padboTel 1 bubnuorexa [JOK
B 1a00OpaTOpUH U MPUEMBI OOPAILICHHUS C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)
4 [Ipaktrnueckas padorta Ne 2 «Pa3nenenue 1 bubnuorexa [JOK
cMecell (Ha mpuMepe OYUCTKHU MOBAPECHHON 13.09.2023 | https://m.edsoo.ru/ff0d28c8
COJIN)»
5 Yucreie BemecTsa U cMmecu. CriocoOsl 1 but6mmoreka [IOK
paszeneHus cMeceu 18.09.2023 | https://m.edsoo.ru/ff0d26ca
6 ATOMBI U MOJIEKYJTBI 1 bubnuotexa [JOK
20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dIIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6moreka [IOK
XUMHUYECKHX IJICMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnokHBIE BEUIECTBA 1 bubnuorexa [JOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubnuorexa [JOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
10 3aKOH HOCTOSHCTBA COCTABA BEILECTB. 1 butmmoreka [JOK
Xumuueckast popmyia. BareHTHOCTh aTOMOB 04.10.2023 | https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 2JIEMEHTOB
11 OtHOcCuUTeNbHAs aTOMHAs Macca. 1 bubnmnoreka [JOK
OTHOCHTEIbHAS MOJICKY/ISIpHAS Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas noiasg XUMUYECKOTO DJIEMEHTA B 1 but6mmoreka [IOK
COCJTMHECHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konnuecto Bemectsa. Mosb. MosnsipHas 1 bub6mmorexa [LIOK
Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 ®u3nYCeCKUC U XUMUYCCKUE SIBICHUS. 1 bubnuoreka [JOK
XUMHYECKasi peaKiys 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBusl MpOTEKaAHUS 1 bubnuorexa [JOK
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XUMUYECKHUX PeaKlui 23.10.2023 | https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bu6mmoreka [JOK
XUMHYECKUE YPaBHEHHSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88

17 BerunciieHus: KoM4ecTBa, MacChl BEIECTBA bub6mmorexa [IOK
110 YPaBHEHUSIM XUMHUECKUX PEAKITHI 08.11.2023 | https://m.edsoo.ru/ff0d5708

18 Knaccuukanmst XaMUYIEeCKUX PeaKIIHid bubnuotexa [JOK
(coemuHEHUs, Pa3I0KEHUs, 3aMEIICHUS, 13.11.2023 | https://m.edsoo.ru/ff0d3f34
oOmeHa)

19 M. B. JIoMOHOCOB — y4€HBIii- bubnuotexa [JOK
sHIMKIoneucT. O000IIeHNE U 15.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3alNs 3HAHUN

20 KonTtponbshas pabora Nel mo teme «BermectBa bubnuotexa [JOK
1 XUMHUYCCKUE PEAKITUI» 20.11.2023 | https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecs razos. CocTaB Bo3ayxa. bu6mmoreka [IOK
Kucmopo — 37eMeHT U MPOCTOE BEIIECTBO. 22.11.2023 | https://m.edsoo.ru/ff0d448e
O30H

22 du3ndecKkre 1 XUMUYECKHIE CBOMCTBA but6mmoreka [IOK
KUCJIOpo/a (peakiiuu OKUCIICHH S, TOPEHHE). 27.11.2023 | https://m.edsoo.ru/ff0d4614
TToustTre 00 okcHmax

23 CriocoObI oTy4eHHUsT KUCIIOPOa B bubnuorexa [JOK
71ab0paTOPHH U MTPOMBIILICHHOCTH. 29.11.2023 | https://m.edsoo.ru/ff0d497a
[lpumeHenne kucopoaa

24 TemnnoBoii 3 PeKkT XUMHUIECKON PeaKInu, bubnuorexa [JOK
MOHSITHE O TEPMOXUMHYECKOM YPaBHEHUH, 04.12.2023 | https://m.edso0.ru/ff0d4790
9K30- U SHJOTEPMUYECKUX PEAKIUIX

25 TomnuBo (HedTh, YToiIb U METaH). bubmuoreka [JOK
3arpsi3sHEHHE BO3yXa, CIIOCOOBI €ro 06.12.2023 | https://m.edsoo.ru/ff0d4cda
MPEIOTBPALCHHS

26 [IpakTraeckas padora Ne 3 mo Teme bu6mmoteka [IOK
«[lonyuenue u cobupaHue KHCIOPOa, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
HW3Y4YECHHUE ET0 CBOMCTBY

27 Bonmopos — s1eMeHT U MpocToe BEIIECTBO. bub6mmorexa [LIOK
Haxosxnenue B npupoje 13.12.2023 | https://m.edsoo.ru/ff0d4dd0

28 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA but6mmoreka [IOK
BOJI0poJia. [IprMeHeHne Bogopoia 18.12.2023 | https://m.edsoo.ru/ff0d4ddO

29 IloHsTHE O KHCIOTaX U COJIAX bubanoreka LIOK

20.12.2023 | https://m.edsoo.ru/ff0d50d2

30 CriocoO0blI MoJTydeHus: BOJAOPOJa B bu6mmoreka [JOK
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naboparopun 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
31 [paktuyeckas padota Ne 4 o reme bubmuorexa LIOK
«[lonyuenue u cobupanue BOAOPO/Ia, 27.12.2023 | https://m.edsoo.ru/ff0d4f42
HW3YYECHHUE ET0 CBOMCTB
32 MounsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO bubnuotexa [JOK
10.01.2024 | https://m.edsoo.ru/ff0d542e
33 Brruncnenus 00béMa, KOJIMUECTBA BEIIECTBA but6mmoreka [JOK
rasa 110 ero U3BECTHOMY KOJIHMIECTBY 15.01.2024 | https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
34 Boruncnenust 00bEMOB ra3oB 110 ypaBHEHHIO bubnuorexa [IOK
peaKIuy Ha OCHOBE 3aKOHA 00BbEMHBIX 17.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI Ta30B
35 du3ndecKre 1 XUMUYECKHEe CBOMCTBA BOJIBI bubmnoreka [JOK
22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHwuii. [Tonsitue 00 bu6mmoreka [IOK
WHJKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HacbllieHHbIE U bubnuorexa [JOK
HEHACHIICHHbBIC PaCTBOPBL. MaccoBast 1015 29.01.2024 | https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
38 [TpakTrueckas padota Ne 5 o Teme bubnuorexa [JOK
«IIpUrOTOBJIEHHE PACTBOPOB C OIPEIEIEHHON 31.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCOBO# JI0JIeH PacCTBOPEHHOTO BEIIECTBAY
39 KoHnTtponbHas padota No2 o teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Bona» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: coCTaB, KiIaccuduKaIus, bubanoreka LIOK
HOMEHKJIATypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
41 [lomydyeHne u XuMHU4YeCKUE CBOWCTBA bu6nuorexa LIOK
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHwusI: cOCTaB, KIaccudukams, bubmmoreka [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne 1 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBAaHMMU 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6anoreka LIOK
HOMEHKJIATypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [lony4yenue u XMUMUYECKUE CBOMCTBA KUCIIOT bubnuorexa [IOK
26.02.2024 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnuorexa [JOK
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HOJIyYEHHs], XAMUYECKHE CBOMCTBA 28.02.2024 | https://m.eds00.ru/00ad9474
47 [paktuyeckas pabora Ne 6. Pemenue bubmuorexa LIOK
OKCIIEPUMEHTAJIBHBIX 33124 110 TEME 04.03.2024 | https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAaHUIECKHIX
COEIUHEHUI
48 I'eneTnyeckas cBsI3b MEXKIy KilacCaMu but6mmoreka [JOK
HEOPTraHMYECKUX COCTUHEHUN 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06001mmeHne B CUCTEMAaTH3aIMsl 3HAHUH but6mmoreka [IOK
11.03.2024 | https://m.edsoo.ru/00ad9ch2
50 KonTponbaas padora Ne3 o Teme bu6mmoreka [JOK
"OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 13.03.2024 | https://m.edsoo.ru/00ad9ela
coeHeHUN"
o1 [epBble MOMBITKH KJIACCHU(PHUKAIINN bubmuorexa [IOK
XMMHUYECKHUX 31eMeHTOB. [ToHsTHE 0 rpymmax 18.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
52 [lepuoanueckuii 3axoH u [lepuognueckas bu6muoreka [IOK
cHUCTeMa XUMHUYECKUX dyeMeHToB J[. 1. 20.03.2024 | https://m.edsoo.ru/00ada52¢c
Menneneena
53 [Tepuoapl, rpyniibl, HOATPYIIIBI bubnuotexa [JOK
01.04.2024 | https://m.edsoo.ru/00ada52c
o4 Crpoenue atomoB. CocTaB aTOMHBIX sI/IEp. bu6mmoreka [JOK
H3oronbr 03.04.2024 | https://m.edsoo.ru/00ada342
55 CtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB bubnuorexa [JOK
anemenToB [epuoauyeckoii cucremsr 1. 1. 08.04.2024 | https://m.edsoo.ru/00adaébc
Menneneena
56 XapakTepucTUKa XMMHYECKOT0 JIEMEHTA 110 bu6mmoteka [IOK
ero TOJIOKEHHIO B [leproandeckoit cucreme 10.04.2024 | https://m.edsoo.ru/00ada824
. . MenpeneeBa
57 3nauenue Ilepuonnyeckoro 3akoHa I bubnuorexa LIOK
pa3BUTHs HayKu U mpaktuku. [1. W. 15.04.2024 | https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIH, IIEAATOr U IPaXKIaHUH
58 DIIEKTPOOTPULIATETLHOCTH ATOMOB bu6mmoreka [JOK
XMMHUYECKUX DJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonHast XuMu4ecKas CBSI3b but6mmoreka [IOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosnsipHas XUMU4ECKasi CBsI3b bubnuorexa [JOK
24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemossipHasi XUMUYECKas CBS3b bu6mmoreka [JOK
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29.04.2024 | https://m.edsoo.ru/00adaab9

62 CTeneHb OKUCTICHUS 1 bubmuoreka [JOK
06.05.2024 | https://m.edsoo.ru/00adae28

63 OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUU 1 bu6mmoreka [JOK
13.05.2024 | https://m.edso0o.ru/00adb076

64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 but6mmoreka [IOK
15.05.2024 | https://m.edso0o.ru/00adb076

65 KonTponbaas padora Ned4 o teme «CtpoeHue 1 bu6mmoreka [JOK
aToma. XUMHUUECKas CBA3bLY 20.05.2024 | https://m.edsoo.ru/00adb486

66 Pesepsubriil ypok. O6001eHne 1 bubmuorexa [JOK
CHCTEMAaTH3alMs 3HAHUI 22.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepeHelit ypok. O600IICHHE 1 1 bu6mmoreka [JOK
cUcTeMaTH3aIus 3HaHUH 27.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O60011eHNE U 1 bu6nuorexa [IOK
CHCTEMAaTH3alMs 3HAHUH 29.05.2024 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne Tema ypoka KonuyecTBo yacoB Hara DJIeKTPOHHbIE M (]poBbIE
n/n Bce KouTpoab IIpakTHyec | H3y4eHHs o0pa3oBaTe/ibHbIE PeCypChl
-TO -HbIe -KHe
padoThbI padoThI

1 [Tepuonnueckuii 3akoH. [lepuoauueckas 1 1.09.2023 bu6nmorexa LIOK https://m.edsoo.ru/00adb59e
CUCTeMa XUMHUYECKHX 351eMeHToB []. 1.
MenneneeBa

2 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnmnoreka [{OK https://m.edsoo.ru/00adb6b6
XAMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX 05.09.2023
TIEPHOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb7e2
HEOPraHMYCCKHUX BEIICCTB 08.09.2023

4 Bunbsr XuMH4uecKkoil CBI3M U THUIIBI 1 but6moreka LIOK https://m.edsoo.ru/00adbac6
KPUCTATINYECKUX PEIIETOK 12.09.2023

5 KonTponbrast padora Nel o Teme 1 1
«[loBTOpeHue u yrmyOiaeHue 3HAaHHUHA 15.09.2023
OCHOBHBIX Pa3JIeIoB Kypca 8 Kiraccay

6 Krnaccugukanus XuMu4ecKux peaxiuii no 1 bu6mmoteka LIOK https://m.edsoo.ru/00adbch0
pa3IUuYHbIM NIPU3HAKaM 19.09.2023

7 [ToHATHE O CKOPOCTH XUMUYECKON PEAKIIUU. 1 bubnmoreka [{OK https://m.edsoo.ru/00adbe9a
[loHsiTHE 0 TOMOTEHHBIX U FE€TEPOT€HHBIX 22.09.2023
peaKIusIx

8 [lonsiTHEe 0 XUMUYECKOM PaBHOBECHH. 1 bubnnoreka [HOK https://m.edsoo.ru/00adc28c
dakTopHI, BIUSIOMINE HA CKOPOCTh 26.09.2023
XUMHUYECKON PEAKLIUU U MTOJIOKEHUE
XHUMHUYECKOTO PaBHOBECHS

9 OKHUCIUTETHO-BOCCTAHOBUTEIIBHBIC 1 but6mmoreka LIOK https://m.edsoo.ru/00adcade
peaknuu 29.09.2023

10 Teopust SNEKTPOIUTUUECKON JUCCOITHUAITUH. 1 but6mmoreka [{OK https://m.edsoo.ru/00adcd68
CunbHble U cr1abble AIEKTPOIIUTHI 31.10.2023

11 HonHble ypaBHEHUS peaKMi 1 6.10.2023 | bubauoreka IIOK https://m.edsoo.ru/00add448

12 XUMHYECCKUE CBOMCTBA KHUCIIOT M OCHOBAHUM 1 bubnnoreka IHOK https://m.edsoo.ru/00add5d8
B CBETE MpEJICTaBICHUN 00 10.10.2023
3JIEKTPOJIUTUYECKON AUCCOUMALINT

13 XHWMUYECKHE CBOMCTBA COJIEH B CBETE 1 bubmmoreka IHOK https://m.edsoo.ru/00add8b2
MPEeACTaBICHUN 00 AIEKTPOIUTHICCKON 13.10.2023
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JAUcconranuu

14

[TonaTue o ruponuse coei

7.10.2023

bu6nmoreka 1HOK https://m.edsoo.ru/00add9d4

15

O06001EeHHE U CUCTEMATU3ALMS 3HAHUN

[EEN

0.10.2023

bubnuotexa [{OK https://m.edsoo.ru/00addd12

16

[paktuyeckas padora Ne 1. «Pemenne
IKCIIEPUMEHTANIBHBIX 3a1a49»

24.10.2023

bubnuotexa [{OK https://m.edsoo.ru/00addbfa

17

Konrtponsnas padora Ne2 o reme
«DNEKTPOIIUTHYECKAS TUCCOLIAALIMSL.
XHWMHUYECKUE PEAKIIMH B PaCTBOPaX»

27.10.2023

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

18

OO01mmas xapaKTepuCcTHKa rajJoreHOB.
XHWUMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa

07.11.2023

bu6nmoreka IHOK https://m.edsoo.ru/00addfe2

19

Xiopooaopoa. ComnsiHast KUCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
IIPUMEHEHNE

10.11.2023

bubnuoreka IIOK https://m.edsoo.ru/00ade104

20

IIpaktuyeckas padota Ne 2 o reme
«[lonmy4yeHnue conssHON KUCIOTHI, U3yUEHUE
€€ CBOMCTB»

14.11.2023

bubnuoreka [{OK https://m.edsoo.ru/00ade348

21

Brruncnenus o ypaBHEHUSIM XUMUYECKUX
peaknui, eclii OJIMH U3 PEarcHTOB JaH B
U30BITKE

17.11.2023

bubmuorexa LIOK https://m.edsoo.ru/00ade488

22

Oo01mmas xapakrepuctuka 3nemMeHToB VIA-
TPYIIIBI

21.11.2023

bu6nmoreka IIOK https://m.edsoo.ru/00ade64a

23

AnnotponHbsle MOAUDUKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ coeluHEeHUN B
Ipupoie. XMMUYECKUE CBONCTBA CEPBI

24.11.2023

bubmuoreka [{OK https://m.edsoo.ru/00ade64a

24

CepoBonopon, cTpoeHue, Gpu3nIecKue u
XMMHYECKUE CBOUCTBA

28.11.2023

bubnuoreka IIOK https://m.edsoo.ru/00ade802

25

Oxkcunpl cepol. CepHast KUCIIOTA,
¢du3nvecKkre 1 XUMHUYECKUE CBOMCTBA,
MIPUMEHEHNE

01.12.2023

but6mmoreka [IOK https://m.edsoo.ru/00adea28

26

XUMUYECKUE peakiliy, JIe)Kallle B OCHOBE
MIPOMBIIIJICHHOTO CIIOC00a MOTyYeHHUs
CEPHOM KUCIOTHL. XUMHUUECKOE 3arpsi3HEHIE
OKPY>KaroIlei Cpeibl COETUHEHUSIMH CEPBI

05.12.2023

but6mmoreka LIOK https://m.edsoo.ru/00adec8a

27

Brruncienne MaccoBoil T0IH BEIXO4a
MIPOAYKTA PEAKIUU

08.12.2023

bubnuotexa [{OK https://m.edsoo.ru/00adec8a

28

OOm1ast XxapakTepuCTHKa 3JeMEHTOB V A-
rpynmnsl. A30T, paclipocTpaHeHHE B
npupoze, Gu3nYecKkre U XuMHUECKUe

12.12.2023

bubmuoreka IIOK https://m.edsoo.ru/00adeeab
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CBOMCTBA

29

AmMHaK, ero Gu3nIecKrue 1 XUMUYECKUE
CBOMCTBA, IIOJIy4EHUE U IPUMECHEHHE

15.12.2023

bu6mmoteka LIOK https://m.edsoo.ru/00adf004

30

IIpaktuyeckas padota Ne 3 o reme
«[lonyyeHnne aMMuaka, U3y4eHue ero
CBOMCTBY»

19.12.2023

bubnuoreka IIOK https://m.edsoo.ru/00adf180

31

A30THas KUCNoTa, e€ hu3nueckue u
XUMHYECKUE CBOUCTBA

22.12.2023

bubmnoreka IIOK https://m.edsoo.ru/00adf306

32

Hcnonb30oBaHre HUTPATOB U COJIE aMMOHUSA
B KaueCTBE MUHEPAIHHBIX YIOOPECHUH.
XHUMUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH
CpeJlbl COETMHEHUSIMU a30Ta

26.12.2023

but6mmoreka [IOK https://m.edsoo.ru/00adf518

33

docdop. Oxeun dpocdopa (V) u pochopuas
KHCJI0Ta, (PU3UYECKUE U XUMUYECKUE
CBOMCTBA, ITOJIy4CHUE

29.12.2023

bu6mmoteka 1IOK https://m.edsoo.ru/00adf68a

34

HUcnonp3oBanue hocdatoB B kauecTBe
MUHEpaIbHBIX Y100peHHid. 3arps3HeHue
IPUPOJIHON cpefbl hochaTamu

09.01.2024

bu6mmoreka [{OK https://m.edsoo.ru/00adfc20

35

VYriepoa, pacpocTpaHeHHe B TIPUPO/IC,
(bu3nUecKre U XUMHUECKUE CBOMCTBA

12.01.2024

bubnuotexa [{OK https://m.edsoo.ru/00adfd9c

36

Oxcupel yriaepoaa, ux Gpu3uveckue u
XHUMHAYECKHE CBOMCTBA. DKOJIOTUIECKUE

poOJIEMBl, CBSI3aHHBIE C OKCHIIOM YIIIepoza
(v)

16.01.2024

bu6nmoteka IHOK https://m.edsoo.ru/00adfebe

37

VYronwHas KUCI0Ta U €€ COn

9.01.2024

but6mmoreka LIOK https://m.edsoo.ru/00ae006¢

38

[Ipaktuyeckas padota Ne 4 o reme
"[losrydyeHue yrieKucioro rasa.
KauectBeHHas peakiyst Ha KapOOHaT-HOH"

23.01.2024

bubnuoreka IIOK https://m.edsoo.ru/00ae027e

39

[lepBoHayasibHBIE TOHATHS 00
OpPraHMYECKHX BELIECTBAX KakK O
COEJIMHEHUSIX YIJIepoia

26.01.2024

bubnuoreka LIOK https://m.edsoo.ru/00ae054e

40

KpemHuii u ero coequHeHus

0.01.2024

bu6mmoreka IHOK https://m.edsoo.ru/00ae080a

41

[paktuyeckast padora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Ba)xHelnme HeMETAIJIbI U UX COETUHEHU

02.02.2024

bu6nmorteka IIOK https://m.edsoo.ru/00ae0bf2

42

KonTponbnas pabora Ne3 no teme
«Baxueiine HeMeTauIbl U UX COSAMHEHHSI»

06.02.2024

bubnuoteka [{OK https://m.edsoo.ru/00ae0el8

43

061_1_[3.}1 XApaKTCPUCTHKA XUMHUYCCKUX

bubnuoreka I{OK https://m.edsoo.ru/00ae103e
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3JIEMEHTOB — MeETaJlIoB. MeTannndeckas
CBSI3b M METAJUINYECKask KPUCTAJUIMYECKAS
peméTka. Pu3nUeCKue CBOMCTBA METAJUIOB

09.02.2024

44 XUMHYECKUE CBOMCTBA METAJIJIOB. 1 bubmunoreka IHOK https://m.edsoo.ru/00ael1156
DIEKTPOXUMHUYECCKUN Pl HAPSKCHUIMA 13.02.2024
METaJJIOB
45 OO6mmme crnocoObI MOTYICHHS METAIIOB. 1 bubnuoteka [{OK https://m.edsoo.ru/00ae1156
Crnnasel. Beranciaenus o ypaBHEHUSIM 16.02.2024
XUMHYCCKHUX PEAKIIWiA, €CITH OJIUH U3
pPEareHToB COACPIKUT MPUMECH
46 [lonsiTHE 0O KOPPO3UH METAIIIOB 1 0.02.2024 | bubmuoreka LIOK https://m.edsoo.ru/00ae1278
47 [le1ouHbIe METAIIBI 1 7.02.2024 | budmuoteka [{OK https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THIAPOKCUIBI HATPUS U KAJIHS 1 1.03.2024 | bubmmoteka [{OK https://m.edsoo.ru/00ael14b2
49 [[lenouyHO3eMETBHBIE METAIITBI — KAJTBIHH 1 1 bu6mmoreka [IOK https://m.edsoo.ru/00ael5e8
MarHui 05.03.2024
50 Baxxuelinme coe TUHEHUS KAJTBIUI 1 2.03.2024 bu6nunoreka LIOK https://m.edsoo.ru/00ael5e8
51 O0600611IeHNe U cHCTeMaTU3alus 3HaHU! 1 5.03.2024
52 JXeécTkocTh BOABI M cIOCOOBI €€ yCTpaHEeHHUs 1 9.03.2024 | bubmmoreka LIOK https://m.edsoo.ru/00ae1886
53 [paktugeckas padota Ne 6 mo Teme 1 bubnuoteka LIOK https://m.edsoo.ru/00aelaed
"YKEcTKOCTH BOIBI U METOEI €6 22.03.2024
ycTpaHeHus"
54 AtoMUHUN 1 2.04.2024 | buomuoteka IIOK https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U 1 bu6muoreka [IOK https://m.edsoo.ru/00aelc64
TUAPOKCH]IA 05.04.2024
56 Keneso 1 09.04.2024 | butommoteka [TOK https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TuapoKcH bl 1 conu xene3a (1) u 1 5.04.2024 | bubmmoreka [{OK https://m.edsoo.ru/00ae35e6
xenesa (1)
58 O000111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 1 9.04.2024
59 [Ipaktuyeckas pabora Ne 7. Pemenue 1 bub6nuoreka LIOK https://m.edsoo.ru/00ae3de8
IKCIIEPUMEHTAIILHBIX 3a7a4 110 TEME 12.04.2024
«Baxknelinue MeTaiIbl U UX COSTUHECHUI
60 Bbruncnenus no ypaBHEHUSIM XUMHYECKUX 1 bu6muoreka LIOK https://m.edsoo.ru/00ae1750
peaknui, eclii OJIMH U3 PEarcHTOB JaH B 16.04.2024
M30BITKE WK COJIEPIKUT PUMECH.
Brruncienns MaccoBoOil 10U BEIXOJA
MIPOJIYKTA PEaKluu
61 O0o001IeHre U CCTeMaTH3aIns 3HAHUN 1

19.04.2024
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

62 Konrtponsnas padora Ne4 o reme 1
«Baxkueiimume MeTauibl U UX COEIUHEHUD) 23.04.2024

63 BemectBa 1 MaTepuaibl B IOBCETHEBHOM 1 but6mmoreka L{OK https://m.edsoo.ru/00ae3f50
YKU3HH YE€JIOBEKA 26.04.2024

64 XUMUYECKOE 3arpsi3HEHUE OKpYKaroLei 1 bubanorexa HOK https://m.edsoo.ru/00ae4270
Cpelibl 30.04.2024

65 Posb xuMuM B peIIEHNN YKOJIOTUUECKUX 1 bu6mumoreka LIOK https://m.edsoo.ru/00ae4270
pooIeM 03.05.2024

66 Peseprubiil ypok. O6001eHNE 1 1 07.05.2024 | bubmmoteka I1OK https://m.edsoo.ru/00ae0d0a
CHUCTEeMaTU3alus 3HaHUI

67 PezepBHblil ypok. O0001IeHNE U 1 bubnnoreka [HOK https://m.edsoo.ru/00adb33c
CUCTeMaTH3alMsl 3HAaHUH 14.05.2024

68 PezepBHblil ypok. O6001eHue 1 1 bu6muoreka LIOK https://m.edsoo.ru/00ad9ch2
CHUCTEeMaTH3aIus 3HAHUI 17.05.2024

69 PesepBHeIil ypok. O000IICHHE 1 1
cucTeMaTH3alMs 3HAHUI 21.05.2024

70 PezepBublit ypok. O000mIeHNE U 1
CHCTEMaTH3allMs 3HAHUH 24.05.2024

OBUIEE KOJIMYECTBO YACOB I10 70

ITPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIHEYUEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YUEHUKA

» Xumus, 8 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cnaakos C.A.,

AxnmonepHoe obmiectBo «M3narensctBo «IIpocBemnieHue

* Xumus, 9 kmacc/ I'abpuensa O.C., OctpoymoB WN.T'., Cnaakos C.A.,

AxnmonepHoe o6miectBo «M3narensctBo «IIpocBemnieHue

tabmuiel: [lepuogndeckas cucremMa XuMudeckux snemenTos /1. .

Meneneesa, Tabynia pacTBOPUMOCTH, SNEKTPOXUMUYECKHUMA PsiJi HAPSKESHUSA

METAJIJIOB

METOANYECKHUE MATEPHUAJIBI 1JIS1 YVUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIiH-yPOBEHb. -
Peanuzanus-tpedoBannii-OI' OC-0cHOBHOT0-00111eT0-00pa30BaHUs. -
MeTtoauueckoe-mocooue-isi-yanrens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

