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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaibHON paboyeil mIporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPEnoaaBaHusi yaeOHOTo npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH cTpareruu
oOy4yeHHs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIUXCs, ONpeaeNsseT BO3MOXXKHOCTH IIpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pesynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE I€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHJIOB Y4eOHO-ITIO3HABATEIILHOM JCATECIBHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XUMHUHU CJIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH 1T CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATENICKAX YMEHHN, HEOOXOIWMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHENMU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaAIOIINXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMuecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAEIEHHOM 3Tare eé
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencTaBieHUd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyroMy, BBITIONHSS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKOW COCTABIIAIONICH HAYYHOU KAapPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYeOHBIX mpeAMeToB: «OKpyXKalolmuil MHpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIaccy.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHME 3HAHWM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yyeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOLIEHMM K HAyYHbBIM METOJAaM I[IO3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
NESATEIIbHOCTH, OCBOEHMM IIPaBUJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HalpaBJCHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIbHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclloBUil, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pPa3UYHBIX BUIOB JIEATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOILIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIC MPU H3YUECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOcCHUTENbHAas aToOMHas Macca.
OTtHocuTeNBbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COETUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOM, MpaBuWiIaMu paboThl B JabopaTtopuu U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuXx CBOMCTB O0O0pa3sUOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOU TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKHU IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

BaxkHeiue npeacTaBuTe M HEOPraHNYECKHUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BelecTBo. HaxokneHue kucimopopa B mpupoiae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — snemeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. Dusnueckue M XUMHUECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyyenue couen.

['eHeTnueckas CBS3bp MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHUE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3auMojeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyUYECHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUM XUMUYECKHUX 3ieMeHTOB. IloHsiTHE O
IPYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHbBIE METAJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCHUIbI
U TUAPOKCHUJIBL.

[lepnognueckunii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas U JJIMHHONEPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  BJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIINUX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3IoKEeHUs], COETUHEHNS).

Mescnpeomemmnbnie ceasu



Peanmnsanpss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 KJlacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMepPUOIUIHOCTh, HAOIOICHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIBI, PAJMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUN 3apsili, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKHE BEIMYMHBI, €IUHULBI
U3MEPEHHUs], KOCMOC, TIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE HUCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunonnueckuii 3akoH. Ileppoanyueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATIIUMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuyHbIM NMpU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMYy H(ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTaiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpPaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsATHEe O TOMOrE€HHBIX M Te€TEPOreHHBIX
peakuusx. [lonsatue o karanuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU MU TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHON peaKIuu. CocraBiieHue YpaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HWCIOJIB30BAaHMEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM U cCcOJell B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHUYECKOU
nucconnanyu. KauectBeHHbIe peakiny Ha HOHBL. [IoHATHE O TMAPOIA3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JICUCTBHS Ppa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLEcCa AWCCOLMALMU KHUCIOT, IIEJIOYEd U COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakluuid HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemerajuibl U UX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHru okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaMy, HEMeTalaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KucioTa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHE, MpUMEHeHHUe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEWIIWe XJIOpPUIbl U UX
HaXO0X/ICHUE B PUPOJIE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHU4Yeckue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckne © XUMUYECKHE CBOWCTBa (oOmme Kak
MpEeACTaBUTENSl Kjacca KHUCIOT W cheuu@uyeckue). XHUMUYECKHE pPEaKIuHu,



JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHOcO0a MOJyYEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynbdar-uoH. HaxoxneHue cepbl u €€ COCIUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
busnyeckue u XuMrIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHue u npuMenenue. Cou aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
VMOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MYECKHUE U XHUMHYECKUE
CBOMcTBa (0OIIME KaK TMPEICTAaBUTENS Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEH aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
yno0peHui. XuMHUUECKOe 3arpsi3HEHUE OKPYXKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XMMHUIECKHUE CBOMCTBA,
nosyyerue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka smnemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(DUKALIMM, PACHPOCTPAHEHHE B MpUponae, (U3MUYECKUE U XHUMHYECKHUE
cBoiicTBa. Ancop6Orus. KpyroBopot yriepoaa B npupoge. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOrMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekrt. YronpHas KucaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[IepBoHaUaIbHBIE TOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KUpax, OeNkax, yriieBojgax — U ux
poid B OKM3HM UeJoBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COEIMHEHUN.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenne. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKATBl, UX UCIOJIb30BAaHUE B



ObITYy, B IPOMBIIUICHHOCTU. BakHeWIne CTPOUTEIbHbIE MaTepHallbl: KepaMUKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 0€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3MUEeCKHe M XUMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 0Opa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, H3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHE C (U3HUUECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mojenen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHbl M M3yYEHHE TMPU3HAKOB MX [MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 4 MX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nojiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaioB. Meramindeckasi CBsi3b U
METAJIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CrocoObl ToydeHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anementoB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKIECHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKCUabl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyHo3emMenbHbIE METAUIBI MarHuid W KalbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupoae. PU3ndyecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkoCcTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJTtoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAeHWEe B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoi cucteme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U con xkenesa (I1) u xemnesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOrOEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBasi momoinp npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmnbnie ceasu

Peanmnsanuss MeXnpeIMETHBIX CBS3€M INpU M3YYEHMM XMMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAY4YHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYCCKUN 3apsiji, MPOBOTHUKH,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHusi, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TMOPOJHI,
H0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE pecypchl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacIIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATENIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATENBbHOCTH MpU
BBINIOJIHEHUH YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYyILy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBLHOMN IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMYyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
TIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH W HMHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJle Auanora W (Wiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbosnee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATeIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoHIy oOydenus B 8 kj1acce npeIMETHbBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3h(EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPagnycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIlECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY I COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUN IO
dbopmyiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajpo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMIOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB




XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpEIeICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIHMH
BEIIIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OIIEPAIUN MBICTUTEIIBHON JEATCTLHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJI M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeoOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYCHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K koniy oOydenus B 9 kiacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NIPOCTOE BELIECTBO,
CI0KHOE BEUIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITisi, XUMUIECKast CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO



oOMeHa, KaTraau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCJICHHE ©  BOCCTAHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUTaBBI, CKOPOCTh XHUMHYECKOW pEaKIuu, TMPEJASIbHO JOIMyCTUMAS
koHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHU;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GOpMys
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OTIPEIEISITh BaJICHTHOCTD M CTETICHh OKUCIICHHSI XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIHIECTB K
OTpeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAs, METaUIMUeCKas) B HEOPTaHMYCCKUX
COCIMHCHUSX, 3aps MOHA MO XUMUYECKON (GopMyIie, XapaKkTep Cpeasl B
BOJHBIX PACTBOpPAX HEOPTAaHUYCCKUX COCIUHCHHM, THUIT KPHCTALTMYCCKOM
pEmETKN KOHKPETHOTO BEIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHWMAaHWE: OIMCHIBAaTh W XapaKTEPH30BaTh
tabnuunyo (opmy I[leproamueckoid CHCTEMBl XUMHUYECKHX JJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg noxarpymmna (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMA  XapaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XHUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsa sjpa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M UX COCIWHCHUN B
npeaesax MaJlbIX IePUOIOB U TJIABHBIX TOJATPYIIT C YUETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUYECKHE DJIEMCHTHI, HEOPraHWYCCKHE BEIECTBA,
XUMHUYECKHE peakinuu (10 YMCIy U COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENIEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME U CHEUUUECKHEe XUMHYECKHE
CBOMCTBA TIPOCTHIX U CJIOXHBIX BEIIECTB, TOJATBEPXKAasi OIHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;



COCTaBJISITh YPABHEHMSI AJIEKTPOJUTUYECKOW AMCCOIMUAIIMH  KHCIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLINA HOHHOTO
oOMeHa, YypaBHEHHS pEakiui, MOATBEPKAAIOIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKlun
MIOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca STUX PEeaKIIHii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHUX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o ¢dopMyIe
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIIHH;

coOmofaTh  MpaBWia  IOJIB30BAHMA ~ XUMHUYECKOW  MOCyAOH U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuUiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aAMMHAaKa U YTIIEKUCIIOTO Tra3a);

OPOBOAUTh  pEaKUUH, TMOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMHUI-,
uoaua-, kapOonart-, ¢ocdar-, cuiamkar-, cyjbdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€M — /I WM3YYCHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIHi, €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOJII0/IeHNE, MU3MEpPEHHEe, MOJEITUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koau4yecTBO yacos
Ne HanmenoBanue pa3jiesioB u JyiekTpoHHbIE (IU(PPOBBIE)
KonTpoabHbie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE NOHATHSA
Xumus — BaxkHas o0J1acThb
11 €CTCCTBO3HAHUS U 6 ’ bubmuorexa [JOK
) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJ0BeKa
12 BemectBa 1 xumnueckue 12 1 bu6mmoreka [IOK
) peaKiuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 18

Pa3nes 2. Baxknelimme npeacraBuTen

HEOPraHuvIE€CKMUX BE€UIECTB. KoaunuyecTBeHHBbIE OTHOIIEHUSA B XHUMHUH

21 Boznyx. Kucnopoa. Ilonstue 6 0.5 | bubnuoreka [IOK

’ 00 okcugax ’ https://m.edsoo.ru/7f41837¢
29 Bognopon. Ilonstue o 10 | bubnnoreka [JOK

’ KHUCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. Pacteopsl. [lonsitue 06 5 | | bubnnorexka [JOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 12 | ) bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 33

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuueckas cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuH




Ilepronnueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnuoreka [IOK
' XUMH4YECKUX 3eMeHToB /. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMUYeCcKas CBA3b.
3.2 OKUCIHUTEIIBHO 8 bubmmorexa LHOK
’ https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bu6 K
HToro no pazaeny 15 noamorexa O
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
Pezepenoe epems 2
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB 68

ITO ITPOI'PAMME




9 KVIACC

KoaudecTBO 4acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
Pa3znen 1. BemecTBo 1 XUMHYECKHE peaKkIu
1 https://my.mail.ru/community/chem-
textbook/journal
. 2. http://imc-nev.ru/himiya/552-
[ToBTOpenue u yriryOieHne 3HaHuu
1.1 5 1 elektronnye-obrazovatelnye-resursy-
OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca
eor.html
3.bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [IOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
13 DNEeKTPONMTHYECKAs JUCCOLMAIIHS. 2 | | bubnuotexa [JOK
' XHWMHMUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pasneny 17
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
OO6m1as xapakTepucTruKa Eubs OK
2.1 XUMHUYECKUX IeMeHTOB VIIA- 4 1 nommorexa I
https://m.edsoo.ru/7f41a636
rpymisbl. ['agoreHsl
OO6mrast xapakTepucTHUKa
2.2 XUMHYECKUX 31€MEHTOB VIA- 6 bubmmorexa [TOK
. https://m.edsoo.ru/7f41a636
rpymibl. Cepa u €€ coeTMHEHUS
)3 OO6mrast xapakTepucTUKa 7 | bubnmnorexa [JOK
' XUMHUYECKHUX JIEMEHTOB V A- https://m.edsoo.ru/7f41a636




rpymnsl. A3ot, pochop u ux
COCMHEHUS

OO61as xapakTepucTuka

24 XHMHYECKUX dJIeMeHTOB IV A- 2 bubnuotexa [JOK
’ IPYIIIBL. YTIEPOI U KPEMHUN U UX https://m.edsoo.ru/7f41a636
COCIMHEHHUS
HToro no pasneny 25
Pazaen 3. MeTasibl M UX COeIMHEHMSI
3.1 OO0mre cBOMCTBAa METAIIIOB 4 bubmmorexa HOK
https://m.edsoo.ru/7f41a636
39 Baxxueiime MeTamIbl ¥ UX 16 bubmnoreka IIOK
’ COEMHEHHUS https://m.edsoo.ru/7f41a636
HToro no pazaeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u marepransl B )KM3HU 3 bubmuoreka [JOK
) 4eJIOBEKa https://m.edsoo.ru/7f41a636
HToro no pasaeny 3
bubnuorexa [IOK
Pesepenoe epems 3
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

IHPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB aTa
Ne A DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka usyde-
n/n Bcecero | Konrpoas | IIpakruka st o0pasoBaTe/bHbIE
pecypcbl
IlepBoHayaibHBIE XMMUYECKUE TOHATHUS
bubnunoreka LIOK
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1
https://m.edsoo.ru/ff0d210c
yejoBeKa. Tena U BelecTna
bubmnoreka IIOK
2 ITonsatre o MeTOgaX MO3HAHUSI B XUMHUH 1
https://m.edsoo.ru/ff0d227e
3 ArperatHoe cOCTOSHHUE BelleCTBa 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0d227e
Ipaxmuueckas paboma Ne 1 «llpasuna
4 pabomul 8 1abOpamopuy u nPUEMbL | | bubmuorexa [IOK
obpawenus ¢ 1abopamopHbIM https://m.edsoo.ru/ff0d23dc
obopyoosaruemy
YucTele BelecTBa  CMECH.
5 dusnuecku SIBIEHUS — OCHOBA pPa3AelICHUS 1 bubnnorexa LIOK
o P " https://m.edsoo.ru/ff0d26¢ca
cmeceit. CriocoObl pa3iesieHus: cMecei
Tpaxmuueckas paboma Ne 2 «Pazoenenue
6 cmecell (Ha npumepe OYUCmKU NOSAPEHHOU 1 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d28c8
Ccoil)»
7 ATOMHO-MOJIEKYJISIpHOE YUeHUEe. ATOMBI U | bubmmoreka [JOK
MOJIEKYJIBL. [IpoCThIE U CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6c
g XUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) | but6mmoreka [IOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 OTHOcHTENbHAS aTOMHAS Macca 1 but6mmoreka [IOK




Ne Tema ypoka KoauuecTBO 4acoB Jlara DJleKTPOHHBbIE HU(PPOBLIE
https://m.edsoo.ru/00adaab8
10 Xumudaeckas popmyiia. OTHOCUTEIbHAS bu6muoreka [IOK
MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d2a6c
11 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubnunoreka LIOK
COCIUHEHUU https://m.edsoo.ru/ff0d2d50
12 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bubnnorexa [JOK
BaneHTHOCTH aTOMOB XMMHYECKHUX 3JI€MEHTOB https://m.edsoo.ru/ff0d2eae
13 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d323¢
[Ipu3Haku U yciioBUs NPOTEKAHUS
XUMHYECKHUX peakiui. TemmoBoi 3¢ dext
N P b bubmuorexa [IOK
14 XUMHUYECKON PEaAKIUHU, TOHITHE O
https://m.edsoo.ru/ff0d350c
TEPMOXHUMHYECKOM YPAaBHEHHH, SK30- U
SHJOTEPMUUYECKHUX PEAKIIUIX
15 3aK0oH COXpaHEHHUs MaCChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d5230
Knaccudukanus XuMHUYECKUX pPeaKIIAil
16 (coe Hqu):HHs[ a3JI0KEHHUSI 3a£emeﬂm bubmorexa HOK
a P : : hitps://m.edsoo.ru/ff0d37fa
oOMeHa)
M. B. JIOMOHOCOB — y4E€HBIM-DHIUKIONEIUCT.
. bubmuorexa [JOK
17 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
https://m.edsoo.ru/ff0d3al6
(moarortoBka k KP)
13 KonTtpoJabHasi padora Nel mo teme but6mmoreka [IOK
«BeniecTBa H XMMHUYECKHE PEeAKIIHH») https://m.edsoo.ru/00adaab8
19 Baskueiiiue npeacraBuTen bu6muoreka [JOK

HEOPraHu4eCKMX BEIIeCTB.

https://m.edsoo.ru/ff0d3b88




Ne Tema ypoka KosmyecTBo yacoB Hara DJIeKTpPOHHbIe U (pPOBbIE
KojnyecTBeHHLIE OTHOIIEHHUS B XUMHH.
Bo3ayx — cmech razos. CoctaB BO3ayXa.
O0beMHast 1019 KOMIIOHEHTA ra30BOM CMECH
Kucaopon — piIeMEHT U IIPOCTOE BEIIECTBO.
P P . bubnuorexa [IOK
20 O30H. Ou3nUecKre U XUMHYECKHE CBOMCTBA
https://m.edsoo.ru/ff0d5708
KHCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE)
CriocoOslI MoTy4eHus KUCI0po/ia B
bubmnoreka IIOK
21 71a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d3{34
[IpumeneHnue kuciopoa
bubnuoreka LIOK
22 ITonsaTtue 00 oxkcumax a
https://m.edsoo.ru/ff0d40c4
Ipaxmuueckas paboma Ne 3 no meme
bubmnoreka IIOK
23 «llonyuenue u cobupanue xkuciopooa,
. https://m.edsoo.ru/ff0d4290
U3YYEHUe e20 C8OUCIEY
Tonnueo (HedTh, yroiab U METaH).
24 3ar ;13H61§He¢1;03nyxa CIOCOOBI Zro 0,5 bubmorexa IIOK
p yxa, ’ https://m.edsoo.ru/ff0d448e
MPEAOTBPALLEHUS
Bomoposa — siemMeHT U pocToe BEMIECTBO.

)5 Haxoxnenue B npupone. Puznueckue u bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA BOJOPOA. https://m.edsoo.ru/ff0d4614
[Ipumenenue Bogopona
Crioco0bI TToTy4YeHusT BOAOPO/Ia B bubnuotexa [JOK

26
nabopaTtopuu https://m.edsoo.ru/00adaab8
Ilpakmuueckas paboma Ne 4 no meme bubnuoteka [JOK

27 «llonyuenue u cobupanue 6000poda, uzyieHue https://m.edsoo.ru/00adaab8
€20 C80UCmBY

28 Ilonsatue o xucaoTax bubanoreka IJOK




Ne Tema ypoka KosmyecTBo yacoB Hara DJIeKTpPOHHbIe U (pPOBbIE
https://m.edsoo.ru/00adaab8
but6mmoreka [IOK

29 Ilousrtue o comsax
https://m.edsoo.ru/00adaab8
30 KommuectBo BemecrBa. Mounb. Moisipaast bu6muoreka [IOK
Macca https://m.edsoo.ru/ff0d497a
o .. Bubnuorexa LIOK
31 Mousipablii 00BEM ra3oB. 3akoH ABOrajgpo 1
https://m.edsoo.ru/ff0d4790
3 BrrunciieHus Koau4uecTBa, MacChl BEIIECTBA bubmuorexa [IOK
110 YPAaBHEHMSIM XUMHYECKUX PEAKIIUI https://m.edsoo.ru/ff0d4c4a
Brruncienus o0b€Ma, KOJIHYECTBA BEIIESCTBA
33 rasa Io €ro U3BECTHOMY KOJIMYECTB bubnnorexa LHOK
.. y Y https://m.edsoo.ru/ff0d4ae2
BEIIECTBA WM 00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubnnorexa LIOK
pearmi Ha hitps://m.edsoo.ru/ff0d4ddo
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMHUYECKUE CBOMCTBA BOJILI bubnnorexa LIOK
A https://m.edsoo.ru/ff0d4dd0
36 CocraB ocHoBanwii. [Tonstue 06 bubmuorexa [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d50d2
Bona xak pactBoputens HacwileHHbIE 1
37 HEHACBI epHHI:Ie paCTBO BI. MaccoBas gons bubnnorexa LIOK
- PacTeopaL A hitps://m.edsoo.ru/ff0d4ddo
BEIIIECTBA B pACTBOPE
Tpaxmuueckas paboma Ne 5 no meme
38 «[Ipucomosnenue pacmeopos ¢ onpedenénnou bubnnorexa [IOK
L . . L p 3 https://m.edsoo.ru/ff0d4f42
MACco8oU 00.J1ell PACIMBOPEHHO20 8eUeCINEay
b K
39 KonrpoanHast padora Ne2 mo Teme 1 nGmroTexa O

https://m.edsoo.ru/ff0d542e




Ne Tema ypoka KosmyecTBo yacoB Hara DJIeKTpPOHHbIe U (pPOBbIE
«Kucgaopoa. Bonopon. Boxa»
OcHOBHBIE KJIaCChI HECOPraHu4eCKMUX
40 CoeTMHEeHMI bubnmuoreka [IOK
OKcupl: coCcTaB, KiIacCUpUKaIUs, https://m.edsoo.ru/ff0d55a0
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
bubnunoreka LIOK
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
https://m.edsoo.ru/ff0d6342
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubmnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
43 [Tonyuenue n XMMHU4YECKHE CBOMCTBA bub6nuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d664e
44 Kucnotsr: cocraB, kimaccudukarnms, bubnmnoreka [HOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d67ca
45 [TonydyeHue u XuMHUUECKHE CBOMCTBA KUCTIOT bubmorexa HOK
Y https://m.edsoo.ru/ff0d67ca
46 Conu: coctaB, kiaccupuKaims, bubnuorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
47 [Tonyuenue u XMMHAYECKUE CBOMCTBA COJIEN bubmorexa HOK
y https://m.edsoo.ru/ffO0dfee2
43 I'eneTnueckas cBsI3b MEXKIy Kilaccamu bubnmnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9474
KonTpoJbHasi padora Ne3 o teme
49 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 1 buomrorexa LIOK
1 https://m.edsoo.ru/00ad9b7c
COeIMHEHHU
bubnuorexa [{OK
50 Ipaxmuueckas paboma Ne 6. Pewienue a

https://m.edsoo.ru/00ad9a50




Ne Tema ypoka KosmyecTBo yacoB Hara DJIeKTpPOHHbIe U (pPOBbIE
9KCHEPUMEHMANIbHBIX 3a0ay NO meme
«OcHoBHble K1acchbl HeOP2AHUYeCKUX
coedunenutiy (TUTTMYHBIE CBOMCTBA KUCJIOT)
Ipakmuueckas paboma Ne 7. Pewienue
9KCHEPUMEHMANIbHBIX 3a0ay NO meme
but6mmoreka [IOK
51 «OcHog8Hble KNaccbl HeOP2aAHUYECKUX
N N https://m.edsoo.ru/00ad9ela
coedunenutiy (Tunnunelie cBOiiCTBa
OCHOBaHHH)
IMepuoguueckuii 3akon u [ICXD JI.HU.
MenneneeBa. CTpoeHue aTomMa
57 [TepBbIie MOMBITKH KIacCUPUKAITII bubnmnoreka [HOK
XUMHYECKHUX 31eMEHTOB. [IoHsATHE O Tpymmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB (€CTECTBEHHBIC
cemeiicTBa)
[Tepuonnueckuii 3akoH u [leprnonnueckas
bubnuorexa [IOK
53 cUCTEMa XUMHUYECKUX 371eMeHToB 1. 1.
https://m.edsoo.ru/00ada52c
Menneneesa. [lepuobl, rpynimbl, TOATPYIIITHI
54 Crpoenue atomoB. CocTaB aTOMHBIX SIEP. bubnmnoreka [HOK
H3oTorb https://m.edsoo.ru/00ada52c
CTtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB
. bubnuotexa [JOK
55 anemeHToB llepuoauyeckoit cucremsr /. U.
https://m.edsoo.ru/00ada342
MenneneeBa
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
but6mmoreka [IOK
56 XUMHUYECKUX AJIEMEHTOB 10 MEPUOIaM U
https://m.edsoo.ru/00adabbc
noarpynnam B [ICXD JI.1. Menneneena
57 XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA 110 bu6muoreka [JOK

ero noJjioxkeHuto B [leproanueckoit cucreme

https://m.edsoo.ru/00ada824




Ne Tema ypoka KosmyecTBo yacoB Hara DJIeKTpPOHHbIe U (pPOBbIE
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
bubnunoreka LIOK
58 pa3BuUTHA HAayKu U npaktuku. . 1. 1
. https://m.edsoo.ru/00ada96e
MeneneeB — yu4€HbIN, EIaror U rpaKjaHuH
Xumuueckas cssa3b OBP.
59 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHUYECKHUX dJIeMEeHTOB. MoHHasa XumMudeckas https://m.edsoo.ru/00adaab8
CBS3b
bubmnoreka IIOK
60 KoBanenTHas nossipHasi XuMuueckas CBsi3b 1
https://m.edsoo.ru/00adac34
bubnuorexa [IOK
61 KoBaneHnTHas HenossipHas XUMUYECKasi CBA3b 1
https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
62 Mertayummueckas CBI3b 1
https://m.edsoo.ru/00adaab8
63 KonrpojabHasi padora Ned mo teme | :
«CTtpoeHnne aToMa. XUMHYECKAsl CBA3L»
64 CreneHb OKUCIEHUS 1 Bubmorexa [IOK
65 OKHUCIINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU 1 https://m.edsoo.ru/00adae28
bub6anoreka LIOK
66 O 1
KHCIHTEI 1 BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076
67 Pesepenviii ypox. Obobwenue u ] bubnuotexa [JOK
cucmemamu3ayusi 3HAHUL https://m.edsoo.ru/00adb486
68 Pesepsnviii ypox. Ob60bwenue u ; bubnuoteka [JOK
cucmemamu3ayust 3HAHUIL https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68 45
b

IHPOI'PAMME




9 KVIACC

Koau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara
Tema ypoka Kontpossbnbie | IlpakTnyecku uugpospIe
n/n Bcero U3YYeHUS
paboThbI e paboThI o0pa3oBaTe/ibHbIE
pecypchl

[lepuoanueckuii 3aK0OH.

| Ilepuonnueckas cucrema | 04.09.2023- | bubnuoreka LIOK
XUMHYECKHX 3eMeHToB /l. W. 08.09.2023 https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU 04.09.2023 bubnuorexa [JOK

2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 08' 09' 2023 https://m.edsoo.ru/00adb6b
IIEPBBIX TPEX TIEPHUOIOB o 6

3 Knaccudukanus u HOMeHKIaTypa | 11.09.2023- | bubmuoreka [JOK
HEOPraHUYECKUX BEIECTB 16.09.2023 https://m.edsoo.ru/00adb7e2

4 Bunpsl XuMu4ueckou CBSI3M U THUIIBI | 11.09.2023- | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK 16.09.2023 https://m.edsoo.ru/00adbac6
KonTpojbHas padora Nel nmo

5 TeMe «IloBTOpEeHME U YIy0jeHue 1 1 18.09.2023-
3HAHMH OCHOBHBIX Pa3/1eJIOB 23.09.2023
Kypca 8 kjaacca»

6 Knaccudukanmst xumMmuueckux | 18.09.2023- | bubnmoreka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM 23.09.2023 https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHYECKOMN

7 CaKIIHU HOHsII;I/Ie 0 TOMOTEHHBIX H 1 25.09.2023- | bubmuorexa [IOK

KITHH.

peakt 29.09.2023 https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[ToHsITHE O XUMHYECKOM

g ABHOBeCHIL. (DAKTODEL BN 1 25.09.2023- | bubmmoreka I[IOK

BHOBECHH.

p PBL, m 29.09.2023 | https://m.edsoo.ru/00adc28¢

Ha CKOPOCTh XMMHUYECKOW PEaKIINU




1 IMOJIOKCHUEC XUMHNYCCKOI'O

paBHOBeECHUS

9 OKHUCIUTENBHO- 02.10.2023- | bubmmoreka [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIUU 06.10.2023 https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHYECKOU

10 I/Icfo na I/II/IpCI/IJ'IBHI)Ie U ciadbie 02.10.2023- | - bubmiorexa [OK
A LHAIHH. 06.10.2023 https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI

11 " 7 09.10.2023- Etlf 6J-I/P/I()Tecli< ) LIO/Iéo dd44

OHHBIC YPaBHEHUS PEAKIIUMA 13.10.2023 : ps://m.edsoo.ru/00a
XHUMHYECKHE CBOMCTBA KUCJIOT U BuG OK
OCHOBAaHMH B CBETE MPEACTaBICHUI 09.10.2023- nommoreka L

12 . https://m.edsoo.ru/00add5d
00 2JIEKTPOIUTUYECKON 13.10.2023 g
JUCCOLMAILIN B
XuMH4YecKrue CBOMCTBA COJICH B 16.10.2023 bubmuorexa [JOK

13 CBETe MpeJCTaBICHUN 00 20.10.2023 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKON AUCCOLMALIIHI 2

14 I1 7 16.10.2023- EH@-I/P/IOR;( ) uO/Iéo ddod

OHSITUE O TUAPOIIU3E COJIEH 50.10.2023 ttps://m.edsoo.ru/00a
4
b K
O000I11IeHNE U CUCTEMATHU3AIHS 23.10.2023- nomorexa O

15 . https://m.edsoo.ru/00addd 1
3HAHUU 27.10.2023 5
Ipaxmuueckas paboma No 1.

16 5 Kcn: CHMATHOLY 23.10.2023- | bub6mmoreka [IOK
lclenie JRCIep L 27.10.2023 | https:/m.edsoo.ru/00addbfa
3a0a4y

17 KontpoabHasi padora Ne2 no 06.11.2023- | bubmmoreka [JOK
TeMe «DJIEKTPOJUTHYECKAS 10.11.2023 https://m.edsoo.ru/00addecO




ANCCOMUALNA. XHMHYECKHE
PEAKIIMHA B pacrBopax»

OO61mas xapakTepucTUKa raJoreHoB.

18 XuMHYecKkue CBOMCTBA Ha IPUMEDPE 06.11.2023- | bubnnorexa LIOK
PUMEp 10.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComsiHast KUCIIOTa,
N 13.11.2023- | bubmnoreka [JOK
19 XAMHWYECKHE CBOWCTBA, OJyUYECHHUE,
17.11.2023 https://m.edsoo.ru/00ade104
npumenenue (1. 14, 15)
Ipaxmuueckas paboma Ne 2 no
N 13.11.2023- | bubmuoreka [{OK
20 meme «llonyuernue conanou
. . 17.11.2023 https://m.edsoo.ru/00ade348
KUCAOMbl, USYHEeHUEe e€ CEOUCME)
Brruncnenus no ypaBHEHUsIM
21 XAMHUYECKUX PEAKIUIA, €CIIN OJIUH 20.11.2023- | bubnmorexa [TOK
peakiiuy, A 24.11.2023 https://m.edsoo.ru/00ade488
13 pearcHTOB JIaH B H30BITKE

2 OO0m1as XxapakTepucTHKa 3JIEMEHTOB 20.11.2023- | bub6muoreka [IOK
VIA-rpynms! 24.11.2023 https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.

3 Haxoxnaenue cepsl u €€ 27.11.2023- | bubaunorexa [HJOK
COEIMHEHUH B IPUPOJIE. 01.12.2023 https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBoJIOpOJ, CTPOCHHE,

24 qml;)nqef:[xge u xninqecxne 27.11.2023- | - bubmorexa [IOK

3 01.12.2023 https://m.edsoo.ru/00ade802
CBOMCTBaA
Oxkcuasl cepsl. CepHas KMCIIOTA,
25 bu3HYecKue 1 XUMHUIECKIE 04.12.2023- | bubmorera [IOK
_ 08.12.2023 https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE

26 XUMHUYECKUE PEAKITNH, JICKAIUE B 04.12.2023- | bubmnoreka [JOK

OCHOBE MPOMBIIIEHHOTO CIToco0a 08.12.2023 https://m.edsoo.ru/00adec8a




MOJTY4YEHUS CEPHOM KUCIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXaroIIe Cpeabl
COEMHEHUSIMH CEPbI

7 Brruncienrne MaccoBoit 1011 11.12.2023- | bubmnoreka [JOK
BBIXO/Ia MPOJYKTa PEAKIIUU 15.12.2023 https://m.edsoo.ru/00adec8a
OO0m1as XxapakTeprucTHKa 3JIEMEHTOB
VA-rpynmsl. A30T,

73 ACIIDOCTDAHCHIE B IIDHDONE 11.12.2023- | bubmuoreka [JOK
pactipoctp pHpoae, 15.12.2023 https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUYICCKHEC
CBOICTBA
AmMMuak, ero Gpu3nyecKue u

29 XUMHYECKHE CBOMCTBA, IMOJIyUYCHUE 18.122023- | - bubmmorexa [OK

K y 22.12.2023 https://m.edsoo.ru/00adf004
U TIPUMCHEHUE
Ilpaxmuueckas paboma Ne 3 no
30 meme «llonyuenue avumuara 18.12.2023- | bubmmorexa HOK
S N ’ 22.12.2023 https://m.edsoo.ru/00adf180
usyueHue e2o ceoucmey

31 A3oTHas KUC0Ta, € pusnueckue u 25.12.2023- | bubamorexa [JOK
XUMHUYECKHE CBOMCTBA 29.12.2023 https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

3 o6 perit. XuMieckoe 25.12.2023- | bubmuoreka [JOK
YAOOPCHHH. 3 29.12.2023 |  hitps://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKaIOILIEn Cpebl
COCIUHECHUSIMH a30Ta
®ocdop. Okeua pochopa (V) u

33 (1)00((11))0 pHa}I KI/ICHJI((I))Ta (b(pyl;n(qelxne u 08.01.2024- 1 - bubamorexa [IOK

P . 12.01.2024 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
34 Ucnonb3oBanue hocdaTtos B 08.01.2024- | bubnuoreka [JOK




Ka4eCTBE MHUHEPAIBbHBIX
ya00peHuid. 3arps3HeHNe
npUpOIHOI cpenbl hocharamu

12.01.2024

https://m.edsoo.ru/00adfc20

Yrnepon, pacnpocTpaHEeHUE B

35 HpUPpOZIe, (UBHICCKHE I 15.01.2024- | bubnuoreka [JOK
PHpOZE, - 19.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcuipl yrieposaa, ux Gpusndeckue
U XUMHYECKUE CBOUCTBA.
36 DKOJIOTHYECKHE TIPOOIEMBI 15.01.2024- |~ bubmmorexa [OK
p > 19.01.2024 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
37 VYroibHast KUCIOTA U €€ COn 22.01.2024- | bubmuorera [IOK
26.01.2024 https://m.edsoo.ru/00ac006¢c
Ipakmuueckas paboma Ne 4 no
meme "llonyuenue yenekucio2o 22.01.2024- | bubmuoreka [IOK
38
caza. Kauecmeennas peaxuus na 26.01.2024 https://m.edsoo.ru/00ae027e
kapbornam-uon"
[TepBoHauaNbHBIE TOHATHS 00
39 OPraHUYECKUX BEMIECTBAX KaK O 29.01.2024- | buommorexa [TOK
p t 02.02.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepoaa
40 KDeMHHI 1 €10 CoeTHHeHIs 29.01.2024- | bubmuoreka [{OK
P A 02.02.2024 | https://m.edsoo.ru/00ae080a
Ipaxkmuueckas paboma Ne 5.
41 Pewenue sxcnepumenmanbublx 05.02.2024- | bubmmoreka [IOK
3a0a4 no meme «Baxcnevue 09.02.2024 https://m.edsoo.ru/00ac0bf2
HeMemanivl U ux coeOuHenusy
42 KonTpoabHas padora Ne3 no 05.02.2024- | bubmmoreka [IOK
TeMe «BaskHelllIne HeMeTaJlJIbl | 09.02.2024 https://m.edsoo.ru/00aec0e18




HX COCIUHCHUN

OO61mas xapakTepucThKa
XUMHUYECKHX 3JIEMEHTOB —

43 MeTaJJI0B. MeTajinueckas CBsi3b U 12.02.2024- | bubmnoreka [JOK
METAJUINYECKast KPUCTAJIIIMUECKAsI 16.02.2024 https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAaJIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB.

44 K TDOX HMIHECKHI st 12.02.2024- | bubmnoreka [JOK

POXIV P 16.02.2024 | hitps://m.edsoo.ru/00ae1 156
HaIpPsHKEHUN METaJJIOB
O61mue crocoObl MOTyYeHUs
MetaiuioB. Cruiasel. Beraucienus
45 110 YPaBHEHHUAM XUMHYECCKUX 19.022024- |~ bubmmorexa [OK
M . 23.02.2024 https://m.edsoo.ru/00ael1156
peakIuii, eciii OJMH U3 PearecHTOB
COJIEPKUT IIPUMECH
46 [ToHsITHE O KOPPO3UH METAILIOB 19.022024- | - bubmorexa IOK
pp 23.02.2024 | https://m.edsoo.ru/00ac1278
47 Illen0uHBIe MeTaTEL 26.02.2024- | bubmuoreka [{OK
01.03.2024 https://m.edsoo.ru/00ae14b2
OKcuabl ¥ THAPOKCUIBI HATPUS U 26.02.2024- | bubmuoreka [JOK

48
KaJaus 01.03.2024 https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAILIBI — 04.03.2024- | bubnunoreka [JOK
KaJIbIIMA U Mardui 08.03.2024 https://m.edsoo.ru/00ac15e8

50 Baxxueiinme coenMHEHNS KaJIbIUI 04.03.2024- | buommorexa [IOK

a 1 08.03.2024 | https://m.edsoo.ru/00ac15¢8

51 O00011eHNEe U CUCTEMATU3ALIS 11.03.2024-
3HAaHUHI 15.03.2024

52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ 11.03.2024- | Bubnuoreka IIOK




YCTpaHEHUS

15.03.2024

https://m.edsoo.ru/00ael1886

IIpakTiueckas pabora Ne 6 mo Teme

18.03.2024-

bu6mmoreka [IOK

53 CE N
eCTKOCTL"BOHH e 22.03.2024 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
18.03.2024- | bubmnoreka [JOK
54 A i
THOMHHUH 22.03.2024 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 01.04.2024- | bubnumoreka [JOK
TUAPOKCHAA 05.04.2024 https://m.edsoo.ru/00aelc64
01.04.2024- | bubmmoreka [IOK
56 Kenezo
05.04.2024 https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUBI U COJIU 08.04.2024- | bubnuoreka [JOK
xenesa (II) u xxenesza (I1I) 12.04.2024 | https://m.edsoo.ru/00ae35e6
53 O0600I11IeHNE U CUCTEMATU3AIUS 08.04.2024-
3HAaHUU 12.04.2024
Ipaxmuueckas paboma No 7.
59 Pewenue sxkcnepumenmanvnuix 15.04.2024- | bubnuoreka [JOK
3a0ay no meme «Baocnetiuue 19.04.2024 https://m.edsoo.ru/00ae3de8
Memaiibl U Ux COeOUHeHUsL)
Brluucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKLU, €CIU OJJUH
60 U3 PEareHTOB JJaH B N30BITKE WU 15.04.2024- | bubamnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus 19.04.2024 https://m.edsoo.ru/00ael1750
MacCOBOM JI0JIM BbIXOJa MPOIYKTa
peakiu
61 O06o0mIeHre U cucTeMaTr3aIus 22.04.2024-
3HAHUU 26.04.2024
2 KontpojabHas pa6ora Ne4 no 22.04.2024-
TeMme «BakHelme MeTAJLIbI U MX 26.04.2024




COCITMHCHU A

63 BemectBa u Marepuaisl B | 29.04.2024- | bubmmoreka [JOK
[IOBCEIHEBHOM KU3HU YEI0OBEKa 10.05.2024 https://m.edsoo.ru/00ae3£50
64 XHMHYECKOE 3arpsi3HEHUE | 29.04.2024- | bubmmoreka LIOK
OKPYIKAIOIICH CpeIbI 10.05.2024 https://m.edsoo.ru/00ae4270
65 Ponp xumuu B peniennu | 29.04.2024- | bubmmoreka [IOK
IKOJIOTHYECKUX MPOoOIeM 10.05.2024 | https://m.edsoo.ru/00ae4270
66 Pesepenviii ypox. Obobwenue u | 13.05.2024- | bubnmoreka [JOK
cucmemamu3ayusi 3HAHULl 17.05.2024 https://m.edsoo.ru/00ae0d0a
67 Pezepsnviii ypox. Obobwenue u | 13.05.2024- | bubnuoreka [JOK
cucmemamu3ayust 3HAHUU 17.05.2024 https://m.edsoo.ru/00adb33c
68 Pezepsnviii ypox. Obobwenue u | 20.05.2024- | bubmumoreka [IOK
cucmemamuzayusi 3HAHULL 24.05.2024 https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Pabouas Tetpanb B KIETKY (48 MUCTOB).

2. Terpanb 1151 1a00OPATOPHBIX U MPOBEPOUHBIX (KOHTPOJIBHBIX U Ip.) padboT B
KJIeTKY (12 1ucTOB).

3. Yuebnuk ["abpuensa O.C. Xumus: 8 knacc: 6a30BbIil ypoBeHb — M.
[Ipoceenienue, 2024 r.

4. Yueonuk Pymzutuc I'.E. Xumus. 9 knacc: y4eb. 1js o01eo0pa3oBar.
Opranuzanuii / I'.E. Pymzutuc, @.I'. ®enpaman. - M.: [Ipocsemienue, 2018

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://my.mail.ru/community/chem-textbook/journal
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