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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTAaBJICHAa Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (perepalibHOM pabodei mporpaMMbl BOCITUTAHHUS
U C yd4€éTOM KOHIICHIIMU TMPENoJaBaHusl y4eOHOro mpeaMera «XUMHUS» B
oOpasoBaTeabHbIX opraHuzamnusax Poccuiickoit deaeparumu.

[Iporpamma mo XuMuUU AAET MOPENCTABICHUE O LEAX, OOIIEH CTpaTeruu
oOyuyeHHus, BOCIHUTAHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMH y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIEpKaHHe,
MpeAyCMaTPUBAET pACIpPEEICHUE €ro Mo KiaccaM M CTPYKTypUPOBAHUE IIO
pazienaM M TeMaM MporpaMMbl O XHUMHH, OIpPEAEIseT KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICp KaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YUYEHHS] XUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeaeisieT BO3MOXHOCTH TpeaMeTra IS
peanuzaiuu TpeOOBaHUN K pe3yjibTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero obpa3oBaHus, a Takke TpeOOBaHUN K
pesynbpTaTamMm 0O0y4YeHHUs XUMUU Ha YPOBHE II€JIel U3yUeHUs TIPEeIMETa 1 OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEILHOW JIEATEIbBHOCTH OO0Y4YarolIerocsi Mo OCBOSHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>KAT OCHOBOM st (OpPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUN O MaTEepUaIbLHOM €IMHCTBE MHpPA, BAXKHYIO
poib urparoT (HopMUpyeMble XHMHEH MPEICTaBICHUS O B3aUMOIIPEBPAIIECHUSIX
DPHEPTrUM M 00 DSBOJIONMU BEIIECTB B MPHUPOJE, O MyTIX PEIICHUS TI00AThHBIX
mpo0IeM YCTOMYMBOTO PAa3BUTHsI YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXHOCTEW  JUIsi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPhl JUIHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHHE MBIILIICHUSI W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmMxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM  y4eOHOM  JIeATEeIbHOCTH,
AKCHEPUMEHTAJbHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B MPO(ECCHOHATBLHON NEITeIbHOCTH; 3HAKOMHUT CO
cnenupUKol HAyYHOTO MBIIIJIEHUS, 3aKJIaJIbIBAET OCHOBBI LIETOCTHOT'O B3IJIAa HA



€OUHCTBO TPUPOABI M 4YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM JTAallOM B
(dbopMupoBaHUU €CTECTBEHHO--HAyYHOU I'PaMOTHOCTH oOyJaromuxcs;
croco0cTBYyeT (POPMUPOBAHUIO LIECHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAYUHbIM
3HaHUSAM, K TPHUPOAE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B JKOJOTHMYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMM XUMHUHU OOECIEUMBAIOTCS CHELUPUKOM
collepKaHUsl  y4eOHOro  NpeaMeTa, KOTOPbIM  SBISETCA  MEeAarormyecKH
aJanTHPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU HA ONPEACIEHHOM 3Tare €
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUA XHMHH, OCHOB
HEOPIaHUYECKOM XHMHUU M HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IIOHATHHI
OpraHUYECKON XUMUHU.

CrpykTypa coaepkaHusl HpOrpaMMbl 10 XUMUU c(POpMUpOBaHa Ha OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ uzydeHuto. ColeprKaHUe CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUUYECKOM DJIEMEHTE U BEUIECTBE U CUCTEMBI ITIOHATUA O XUMHUUYECKOMN
peakuuu. OO0e 3T CHUCTEMbl CTPYKTYPHO OpPTaHU30BAHbl [0 IPHHIMILY
MIOCJIEA0BATEIBHOTO PAa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUYECKHUX IPEICTABICHUN
Pa3HOro YpOBHS:

- ATOMHO-MOHCKYHHPHOFO YUYCHUA KaK OCHOBBI BCCT'O €CTCCTBO3HAHUA,

- [Iepnognueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOIO 3aKOHA

- Y4CHUA O CTPOCHHH aTOMa U XUMHYECKOM CBiA3U,

- MPEACTaBICHU 00 DIIEKTPOIUTHUYECKOM JUCCOIMAIIMKM BEIECTB B
pacTBOpax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K IPyTOMY, BBITIOJIHSSL (DYHKITUN OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJTYUYECHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHHM  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEICTABJICHUS O XUMUYECKOW COCTABIISIIOIIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW NPUPOJbI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HAHUS B HayKe. M3ydyeHWe XUMHUM NPOUCXOAUT C NMPUBJICYEHUWEM 3HAHUU U3
paHee M3y4YEHHBIX Y4EOHBIX MpeamMeToB: «Okpykaronmi mup», «buonorus. 5-7
KJIacchl» U «Pu3nka. 7 Kiaacey.



[Ipy wu3yYeHHH XUMUU TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUM OCHOB
XMMUYECKON HayKd KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbBHOCTH Y€JI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aaaua
y4eOHOTr0 MpeAMEeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XMMHUECKUX 3HAHUNA —
BaXHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TMOJIOKEHUH, TOCTYTHBIX
0000I1IeHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKd, B MPHOOLIEHHH K
HAYYHBIM METOJIaM IO3HaHUS NPU U3yUYEHHH BEIIECTB U XMMHUYECKHX PEaKLui, B
(dbopMUpPOBaHNY U PA3BUTUHU MTO3HABATENIBHBIX YMEHUHN U X IPUMEHEHUH B y4E€OHO-
NIO3HABATENBHON M y4eOHO-UCCIIe0BATEILCKOM 1EATEIbHOCTH, OCBOCHUN MTPAaBUJII
0€e3011acHOro 0OpaleHtsl ¢ BEUIECTBAMH B IOBCEHEBHON KU3HU.

[Ipy M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO 00IEro 0Opa30BaHMs BayKHOE
3Ha4YeHUE NMPUOOPEIH TaKue 1IEJH, KaK:

- (opMUpOBaHNE HHTEJUIEKTYaJbHO DPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEJIbBHOMY IPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

- HAIpaBJIEHHOCTh OOy4YyeHUsI Ha CHUCTEMATUYECKOEe MpPHOOILEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM IO3HABATEILHOM JEATEIbHOCTH, HAy4YHbBIM
MeToJaM TO3HaHMsl, (OPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

- oOecrieueHue yCJIOBHIA, CIIOCOOCTBYIOITUX IPUOOPETCHHIO
00yJaroIMMUCS OTbITA PAa3HOOOPA3HOM JACITeTLHOCTH, IO3HAHUS i CAMOIIO3HAHUS,
KITIOYCBBIX HABBIKOB (KIJIFOUEBBIX KOMIICTEHITMH), HMCIOIIMX YHUBEPCAIHLHOE
3HAYCHHE [Tl PA3JIUYHBIX BUIOB JICATEIIBHOCTH,

- dbopmupoBanue oOmIeld (YHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHUCIE€ YMEHUW OOBSICHATH U OLICHUBATH SBJICHUS
OKPY’KaIOILIEro MUpa, UCIOJIb3ys 3HAHUS M OMBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, PUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBOU
JEATEIIbHOCTH;

- dbopmupoBaHre Yy OOYy4YalOIMUXCAd TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUU IS BBIPAOOTKH DKOJOTUUYECKU
[eJIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYAOBOM NESITEIBHOCTH B IIENIAX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHOM CPEBI;

- pa3BUTHE MOTHUBALIMU K O0YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HA OCHOBE YCBOCHHMS OOIICYEIIOBEUYECKUX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIS M HANPABIEHHOCTU AAbHEHIIIETO
oOyueHus.



Oo61Iee Yrciio 4acoB, OTBEACHHBIX JIJIS N3YUEHUS XUMHH Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

COAEPKAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp XMMUH B KW3HU 4YEJIOBEKa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. Du3nyeckue CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOax MO3HAHUS B XUMHUHU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJEKYJbl. XUMHUUYECKHE dJeMEHTbl. CHUMBOJB XUMHYECKUX
aneMeHTOB. [IpocThie U CiI0KHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas hopmyna. BanreHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BemiecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Monbs. MosipHas macca. B3auMocBsi3p KOIMYECTBA,
Macchbl W 4YHCIA CTPYKTYpPHBIX e€IuHUIl BemiecTBa. Pacu€rel mo Qopmynam
XAMHUYECKUX COCIUHECHUMN.

Du3nYecKue U XUMHUYECKUE SIBICHUS. XUMUYECKasi peakiusi U €€ Mpu3HaKH.
3aKOH COXpaHEHUs MacChl BellecTB. Xumuyeckue ypaBHeHus. Knaccudukaims
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii  IKcnepumenm: 3HAKOMCTBO C XHMHYECKOM TOCYI0M,
mpaBuiIamMu paboThl B J1abopaTopuu U mpuéMamu oOpamieHusi ¢ 1abopaTopHBIM
o0opynoBaHUEM, U3ydeHHWE U onucaHue ¢U3MYECKUX CBOWCTB 00pa3iioB
HEOPTaHUYECKUX BEIECTB, HaOMofeHne (u3nyeckux (IUIaBJICHUE BOCKA, TasiHUE
JbJ1a, paCTUPaHUE caxapa B CTYIIKE, KUTIEHUE U KOHJIEHCAIUsl BOJIbI) 1 XUMUYECKHUX
(ropeHue cBeud, NPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aWMOJICUCTBUE MeEJa C
KHUCJIOTOM) SIBJICHUM, HaOJII0ICHUE U ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKUX
peakiuii (pasjioKeHHue caxapa, B3aUMOJICHCTBUE CEPHOU KHUCIOTBHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanwm, B3aMMOJICHCTBHE
xkene3a ¢ pactBopom conu menu (II), uzydenune cnocoOoB pasaeieHus CMeceit: ¢
MOMOIIIbIO MarHuTa, PUIBTPOBAHUE, BBIMTAPUBAHKE, AUCTUILISALUSA, XpoMaTorpadus,
MPOBEICHUE OYUCTKU MOBAPEHHOM COJM, HAOJIIOJIEHUE U OIKCAaHUE PEe3yJIbTaTOB
MPOBEJEHHUS OIbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3/JIaHUE
MoJeJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).



Baxnelmmne NMpEeACTABUTEIN HEOPTraHUYECKUX BEIIECTB

Bo3gyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucimopoa — 3la€eMEHT U mpocToe
BelecTBo. Haxoknenue kuciopoja B MNpupoae, (PU3MYECKUe U XHUMHUYECKHE
cBoictBa (peakiuu ropeHus). Okcupabl. Ilpumenenue xkucnmopona. CrnocoOsl
MOJlyueHus Kuciaopojga B jJaboparopud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TennoBoit 3hPekT XUMUYECKOW peakI, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W SHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojlb MU METaH. 3arpsA3HEHHE
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Boxopon — aieMeHT 1 npocroe BeecTso. Haxoxaenue Bogopoaa B Ipupoe,
(bu3NYecKue 1 XUMAYECKHE CBOMCTBA, IPUMEHEHHUE, CTIOCO0bI MomyyeHuss. Kuciotsl
Y COJIH.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOJbl. Bojga kak pactBoputenb. PacTBOpEI.
HacelleHHbIE W HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponp pacTBOpoB B MpUpOJE U B KU3HU YesnoBeka. KpyroBopoT BOAbI B IPUPO/IE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHeHni. Oxcuawl. Kiaccudbuxanmys
OKCHUJIOB:  cojieoOpa3ytomue (OCHOBHBIE, KHCJIOTHBIE, aM(dOTepHbIE) W
HecosieoOpasyrone. HomeHnknarypa oxcugoB. Du3WyecKue M XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Krnaccubukamuss ocHOBaHUW: TMIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkimarypa ocHoBanuil. dusznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TosyueHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. duszndeckue u
XAMHUYECKUE CBOWCTBA KUCIHOT. Pan aktuBHocTn MetayuioB H. H. bekerosa.
ITonmy4yeHue KUcIor.

Comu. Homenknarypa coneil. ®u3ndeckue 1 XUMHUYECKUE CBOMCTBA COJIEH.
Ilonydenue comen.
['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:  KAuyeCTBEHHOE ONPEICICHUE CONEPIKaHUs
KHCJIOPO/a B BO3/AyXe, MOJy4eHHe, COOMpaHue, paclio3HaBaHUE U U3yYeHUE CBOWCTB
KHCJIOpo/a, HaOJIoJeHNE B3aUMOJCHCTBUS BEUIECTB C KHUCIOPOAOM M YCIOBHUS
BO3HUKHOBEHUS W MPEKpaIleHus: TopeHwusl (moxkapa), 0O3HaAKOMIICHHE C 00pa3amu
OKCHJIOB ¥ ONHCAaHHWE HMX CBOWCTB, TOJy4YeHHE, COOWMpaHHe, paclo3HABaHUE H
U3Y4YEHUE CBOMCTB BOJOPOJa (FOpEHHUE), B3aMMOJEUCTBHE BOAOPOJAA C OKCHUIOM
meru (I1) (BO3MOXKHO MCTIONB30BaHKE BUICOMATEPUAIIOB), HAOIIOIEHNE 00pa3IoB



BEILECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEN PACTBOPEHNUS BEIIECTB
C pPa3IMYHOM PacTBOPUMOCTBIO, IMPUTOTOBIICHHE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€M paCTBOPEHHOTO BEIIECTBA, B3aUMOIEHCTBUE BOABI C METAINIAMHU
(HaTpueM u KaJbl[ueM) (BO3MOXXHO HCMOJb30BAaHUE  BHUACOMATEPHUAIIOB),
UCCJeIOBaHUE OO0pa3lloB HEOPraHUYECKUX BEIIECTB PA3NMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKM MHAMKATOPOB B pacTBOpaxX KUCJIOT U HIEIOYEH,
u3ydyeHue Bzaumoaeiicteus okcuaa meau (I1) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT
C METAJUIAMM, PEAKIM HEUTpaIu3aluu, MOJyUYeHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITCCHEHME OJHOT0 MeTajula JpyruM U3  pacTBOpa COJU, PELICHUE
DKCIEPUMEHTAIBHBIX 3a1ad MO0 TeMe «Baxuenmme Kiaacchl HEOPraHUYECKUX
COCIVHEHUI.

Ilepnoanyecknit 3akoH u Ilepumoamyeckass cucTeMa XHMHYECKHUX
iemeHToB JI. W. MengeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETILHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MONBITKM KIaCCUPUKAIUU XUMHUYECKUX 3yeMeHTOB. [lonstue o
IpYIIax CXOAHBIX 3JEMEHTOB (IIEJOYHbIE M HIEIOYHO3EMEIbHBIE METAJUIbI,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aMm(OTEpPHbIE OKCUJIBI
Y TUAPOKCHUIBI.

ITepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMAYECKUX JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u ammHHonepuoaHas popmsl [leprognueckoit
cucteMbl xumuyeckux osnemeHtoB JI. WM. Menneneesa. Ilepuonsl M Tpynmibl.
PuU3NYECKUNA CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MIEPUOA U TPYIIILI JIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX siaep. M3otomnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aTOMOB MepBbIX 20 XHMHYECKHX  3JIEMEHTOB
ITepuonnueckoin cucremsl . 1. Menneneea. XapakTepuCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHs paJguyca aTOMOB XHWMHYECKHX 3SJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyMIaM U IIEpUOAaM.

3nauenue [lepuoanmyeckoro 3akoHa u [leproanueckor CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTHs Hayku U npaktuku. . V. MenaeneeB — y4€HbId U
IpaKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (MOJSIpHAsE W HEMOJSIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

CrenieHp OKHUCJICHUA. OXHCIUTEIIHFHO-BOCCTAHOBUTEIIHLHBIC pE€aKnuu.
HpOHCCCBI OKHCJICHHS M BOCCTaHOBJICHUS. OKMCINTEIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumernm. H3YUYCHHC 06pa3u03 BC€IICCTB MCTALJIOB U
HEMCTAJIJIOB, BBaHMOﬂeﬁCTBHC TMAPOKCHU A IMHKAa C pacTBOpaMHU KHUCIIOT H



IIEJI0YEH, MPOBEAEHUE OIBITOB, HWLIIIOCTPUPYIOMIUX NPHUMEPBI OKHCIHMTEIBHO-
BOCCTAaHOBUTEIBHBIX peaKIUi (TOpEHHE, PEAKIIMK PA3IIOKECHHUS], COSTUHEHUS ).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXNpeOMETHBIX CBA3EH MNpHU H3YYEHUUM XHMHH B & Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIIOJIb30BAaHME KaK OOIIUX eCTEeCTBEHHO-HAYUYHBIX
MOHATUM, TAK U TMOHITUH, SBISIIOIIUXCSA CUCTEMHBIMU JIJISI OTAENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAyUHbIE MOHATHS: HAY4YHBIM (DakT, rumoTesa, Teopus,
3aKOH, AaHaJlMW3, CHHTE3, KIacCupUKalusi, MEePUOAUYHOCTb, HaAONIOICHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJIA, JJEKTPUUECKUN 3apsii, BELIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, Tra3, (PU3WYECKUE BEJIMYUHBI, E€IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbL, TOPHBIE MOPO/IbI, OJE3HbIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC BewiecTBo M1 XUMHYECKAs peaKUMs

[Tepnonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Menpeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHUUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIO0B, KaTUsl, KabLIUI U UX COCTUHEHUN
B COOTBETCTBMHM C IIOJIOKEHUEM JJIEMEHTOB B Ilepumonnueckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanms m HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHYECKUE
CBOMCTBA BENIIECTB, OTHOCSIIMXCS K Ppa3IM4YHBIM KJacCaM HEOPTaHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUuecKuX peakiyil o pa3iMyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYaCTBYIOIIMX B pEAKLUWU BEILIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTENEeHeW OKHCIIEHUS XMMUYECKUX AJIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTanu3aropa). DK30- U SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[Tonsitue o ckopoctn xumuueckoil peakiuu. [lonstue o6 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHsITHEe O rOMOT€HHBIX U T€TePOTECHHBIX
peakuusax. [lonarue o karanusze. [lonaTne o xumruueckom paBHoBecuu. DakTOPBkI,



BIIMAOIIMEC Ha CKOPOCTb XUMHUYECKOMN p€akmyun M IIOJIOKCHUC XHUMHUUYCCKOI'O
PaBHOBCCHAI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  pEaKIMH,  DJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pEaKIuu. CocraBneHue  ypaBHEHUU
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM €  KCIOJIB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPONUTHYECKON TUCCOUUALUN. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KartnoHnsl, aHMoHbl. MeXaHM3M IJUCCOLMALIMM BEUIECTB C Pa3jIM4YHBIMA BHUIAMMU
XUMHUYecKol cBs3u. Ctenens nucconnanuu. CunbHbIE U ca0ble 3JIEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y ClIOBUSA MPOTEKaHUS PEAKIIMI HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIEHHBIE MOHHBIE YpaBHEHMs peakiui. CBOMCTBAa KHUCIOT,
OCHOBAHUII U COJIeH B CBETE MPEICTABICHUIN 00 3IEKTPOIUTUIECKON JUCCOLUALIUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm: O3HAKOMIICHHE C MOJEISIMU KPUCTAIUINYECKHUX
pPEMIETOK HEOPraHUMYECKUX BEIIECTB — METAIJIOB U HEMETAJUIOB (Tpadura u anMasa),
CJIOKHBIX BEIIECTB (XJOpUJa HATpHsi), UCCIEAOBAHHWE 3aBUCUMOCTU CKOPOCTH
XUMHUYECKON peakiuu OT BO3JCHCTBUSA Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHHE
JIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, IPOLECCAa TUCCOLMALMU KHUCIOT,
niesioyel u cosed (BO3MOXKHO MCMOJIb30BAHME BUAEO MATEPUANIOB), MPOBEACHHE
OMBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKU TMPOTEKAHUA pPEaKUUMid HOHHOIo OOMEHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, oOpa3oBaHME BOJbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropeHue, peakiuu pas3iokKEeHUsl, COeIUHEHHsI), PACIIO3HABAHNE HEOPTaHHMYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKkUWid Ha HMOHBI, pEIICHHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTtanibl U MX coeIMHEHUSA

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okuciieHusa. CTpoeHue u (U3MYEeCKue CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XUMUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOICUCTBUE
C MeTaulaMH, HEMeTaulaMH, Iuesodamu). Xiiopoogopona. ConsiHas KHUCIOTa,
XAMUYECKUE CBOWMCTBA, MOJYy4YEHHUE, TMpuMeHeHue. JlelcTtBue xiyopa U
XJIOPOBOJIOPO/Ia HA OPTaHM3M Y€JIOBEKa. BakHENIIMe XJI0pUIAbl U UX HAXOXKICHUE B
pUpOJeE.

O6mast xapakrepuctuka 3JeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIe CTeNeHU OokucieHus. CTpoeHue U (PU3MUECKHe CBOICTBa
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHBIE MOAUGUKALIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPOA, CTpOEHUE, (PU3NYECKHE U
XUMHYECKUEe cBOWMCTBA. OKCUABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.



Cepnas xucioTa, GU3NIECKUE U XUMAYECKUE CBOMCTBA (00ITHE KaK MPEACTaBUTEIS
KJjlacca KHMCIOT U crenuduyeckue). XUMUUECKHE PEaKIUM, JIEKAIUe B OCHOBE
IPOMBIIIIEHHOTO Croco0a IMOMy4YeHUsI CEpHOM KHUCIOThl. [IpumeHeHue cepHoit
kucnoTbl. CoMu CepHOM KHCJIOTHI, KaueCTBEHHAs peakiuss Ha CyJb(}ar-uoH.
Haxoxnenue ceppl m €€ COCAUHEHHW B INPUPOAEC. XHMHYECKOE 3arpsi3HECHUE
OKpY>Kalollle Cpeabl COECIAUHEHUSIMHU cepbl (KUCIOTHBIE MAOXKAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHMUS.

OOmast xapakTepucTHKa 31eMEeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢uznyeckue U xumMuuyeckue cBoiicrsa. KpyroBopot azora B npupoje. AMMHAK, €T0
(bu3NYecKue 1 XMMUYECKHE CBOMCTBA, MOyyeHue u npuMmeHenue. Conu aMMOHUS,
uX (pU3MYECKUE U XMMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THasi KHUCJIOTa, €€ IMOJIydeHHEe, (PU3NYECKHE U XUMHUYECKHE
cBOMcTBa (00OIIME KaK NpPEACTaBUTEN Kilacca KHUCIOT M CHelU(HUUEcKUe).
Hcnonb30BaHME HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPATIbHBIX YI00pEHUI.
XHUMHUYECKOE 3arpsiI3HEHUE OKPYKAOUIEH Cpeibl COEAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHUE BO3]yXa, MOYBbl M BOJOEMOB). Docdop, amioTponHbIE
moaudukammu docdopa, puznueckue u xumuueckue cpoiicta. Oxcup dochopa
(V) u dochopnas kucinora, pu3MUYECKUe U XUMUUYECKHUE CBOMCTBA, MOJyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YA00PEHHI.

OO6mas xapakrepuctuka 371eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKHUCIICHUS. YTIEPO/l, aJUIOTPOIHbIE MOAU(DUKAIIIH,
pacnpocTpaHeHHe B MpUpoje, PU3NUecKre U XMMUUECKHE CBOMCTBA. AncopOuusi.
Kpyrosopor yrinepoga B mnpupone. Oxcuabl yriaepoaa, uUX (U3NYECKUE U
XUMUYECKHE CBOMCTBA, IEMCTBUE HA dKUBbIE OPTraHU3MBbI, [TOJIyYEHUE U IPUMEHEHUE.
DKoJIoTHYeCKre MpoOJieMbl, CBsi3aHHbBIE C okcuaom yriepona (IV), rumoresa
rJI00JIBHOTO MOTEIJICHUS! KIIMMAaTa, MApHUKOBBINA d(DPeKT. YroapHas KUCTIOTa U €€
CONM, MX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE M MPUMEHEHHE.
KauectBenHas peakuusi Ha kapOoHaT-HOHBI. Vcnonb30Banue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TAHOJ, TTTUUEPHUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yroyib, MNPUPOJHBINA Ta3, HEPTh),
MPOAYKTHl UX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIINUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUPaX, ONKax, yriaeBoJax — U UX
poiM B OKM3HM 4YelOBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEAMHEHUN.



Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOMCTBa, TMOIy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHuUs B ipupojie. OOLe npeacTaBiaeHus 00 OKCuae
kpemHus (IV) u xpemHueBoit kucinore. CHIMKAThl, UX HCIOJNb30BaHUE B OBITY, B
IPOMBINUIEHHOCTU. BakHelue CTpOUTENbHBIE MaTepualbl: KEpAMHKA, CTEKJIO,
IIEMEHT, OeToH, xene300eToH. [IpoOmempl 0G€30MacHOTO  HMCMOJIb30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm: u3ydeHne o0paslioB HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEICHUE KaU€CTBEHHBIX PEAKIIMI Ha XJIOPU]I-UOHBI
¥ HaOJIOJIeHUE MPU3HAKOB MX MPOTEKaHHUS, OMBITHI, OTpaXkarouiue (pusndyeckue u
XUMUYECKUE CBOKCTBA TAJIONEHOB U UX COEAUHEHUN (BO3MOXHO HMCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUAOB (TaJOreHUI0B),
O3HAaKOMJICHUE ¢ 00pa3liaMu Cephl U €€ COeAUHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHHUE Tpoliecca OOyIIIMBaHUSI caxapa MoJ JEHUCTBUEM
KOHILICHTPUPOBAHHON  CEpPHOM  KHUCIOThl, HU3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBJICHHON CEpPHOM KHUCIOThI, MPOBEACHUE KAUYECTBEHHOM peakiuu Ha
cyibpaTHOH U HaOMIOJACHUE TNpHU3HAKAa €& TMPOTEeKaHUs, O3HAKOMJICHUE C
dbu3nueckuMu CBOMCTBaMM a3oTa, (ocdopa U uX coeluHEHUN (BO3MOKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEPHANIOB), oOpa3laMu a30THBIX U (HochOopHBIX
ya00peHuit, mojiydeHue, coOupaHue, pacno3HaBaHue U U3y4eHUE CBOMCTB aMMHaKa,
MPOBEJICHUE KAYeCTBEHHBIX PEAKIUM Ha MOH aMMOHHUS U PocdaT-uOH U U3yUYeHUE
IPU3HAKOB HX TMPOTEKaHUS, B3aUMOACHUCTBHE KOHLUEHTPUPOBAHHOM a30THOU
KHUCIIOTBI C MeIbI0 (BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), H3YUYCHHE
MoJieJiel KpUCTAJUIMYECKUX PEelIETOK aiMasa, rpadura, QysiepeHa, O3HaKOMIICHUE
C TPOIIECCOM aJCcOPOLMHU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTHUBOTa3a, MOJyYeHUE, COOMpaHKE, PAaClO3HABAHUE U W3Y4YCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJACHUE KAYECTBEHHBIX PEaKIui Ha KapOOHAT W
CUJIMKAT-UOHBl U W3y4YCHUE TMIPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CUITUKATHOW MPOMBIIIUICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIIHHBIX 3a/1a4
1o TeMe «BakHenIIne HeMeTauIbl U KX COCITMHEHUS.

MeTaibl 1 MX COeTMHEHUS

OO6mias xapaKTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux a3memeHtoB J[. U.
MenneneeBa u crpoeHusi arToMoB. CTpoeHue MetamioB. MeTtaiuinueckasi CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHUYECKUM  pAll
HaIpspKeHU MeTaioB. Pu3nyeckre U XUMHYECKHe CBOMCTBA MeTauioB. O0ume
CIOCOOBI TIOMy4YeHUsT MeTauioB. [loHSATHE O KOPPO3WHM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3un. CIuiaBkl (CTalb, 4YyryH, JIOPATIOMUHNN, OpPOH3a)
U UX MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.



[Ilenounsie MeTaiuibl: MoJokeHHE B [leproandeckor cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenaeneeBa, CTpOCHUE MX aTOMOB, HaXOXIEHUE B IMPHUPOJIE.
dusznyecKkue U XUMUUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kainus). OKCHABI U
TUJIPOKCUBI HATpUS U Kalinsl. [ [puMeHeHne MEeI0YHbIX METAJIJIOB U UX COCIMHEHHM.

IllemoyHO3eMeIbHBIE METAJIBl MarHuii M KajJdblIMH: IIOJO0XKCHHE B
[Tepuoanueckon cucreMe xumMuueckux 31eMeHToB [I. 1. MenneneeBa, cTpoeHne ux
aTOMOB, HaXOXJICHUE B mpupoae. PU3NYEeCKue 1 XUMHUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeilme coeuHeHns Kanblus (OKCUA, TUAPOKCHU, colin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AunmtomMuHui: tonoxenue B [lepuoanyueckoit cucTeMe XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aTroMa, HAXOXAcHUE B npupoac. dusznueckue u
XUMHUYECKHE CBOWCTBA altOMHHUSA. AMGOTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
aJIFOMMHMUSI.

Kenezo: nonoxenue B [leppoandeckor cucteMe XMMHYECKUX 3JIEMEHTOB /I,
. MenpgeneeBa, CTpOCHME aToOMa, HAXOXKJICHUE B Ipupoje. PU3UYECKUEe U
XUMHYECKHe CBOMCTBA xkene3a. OKCU b, THAPOKCH B! U comu skene3a (II) u xenesza
(IIT), wux cocraB, CBOWCTBA W TOJy4YCHUEC. XuMUUeCKUNl IKCHEPUMEHM:
O3HaKOMJIEHHE C o0pa3llaMy METaJIJIOB U CIUIaBOB, UX (PU3UUYECKUMH CBONCTBAMH,
M3y4YCHUE PE3YJbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJACHCTBHS OKCHAA KAJIBIUS M HATPHUS C
BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BHUEOMATEpPUATIOB), HUCCIEIOBAHUE CBOICTB
KECTKOM BOJIbI, ITPOIECCa TOPEHUS Kejle3a B KUCIOPo/ie (BO3MOXKHO UCTIOIb30BAHUE
BHJICOMATEpUAJIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIMA Ha HOHBI:
MarHusi, KajbIusi, altoMHuHHS, nuHKa, keneza (II) u xemeza (III), memm (II),
HaOJII0JICHHE W OMUCAHME TMPOIIECCOB OKpaIllMBaHUs IJIAMEHU HWOHAMM HaTpHS,
KJIUS M KaJblids (BO3MOXKHO MCIOJIb30BAaHHE BHUICOMATEPHAJIORB), UCCIICIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHS W THIPOKCHJA ITMHKA, PCIICHHE
AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe « BaxkHeHIe MeTaIbl U UX COCIUHECHUS.

XUMHA M OKPYKAKOLIAS cpeaa

BemectBa u marepuanbl B IOBCEIHEBHOM XWU3HM 4YeJloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuii B ObITy. IlepBas momorns mpu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroliew cpeabl (MpeaeiabHas AO0MyCcTUuMas
KOHIIeHTpalus BemiecTs, Aanee — [IJIK). Poib XxumMuu B penieHun 3KoJIOrM4eCKux
npooJieM.

Xumuueckuii Ikcnepumenm:

U3y4eHue o0pa3ioB MaTepHAIOB (CTEKIIO, CIUIABBI METAJIOB, TIOJIMMEPHBIC
MaTepHuabl).



Mescnpeomemmnbnie ceasu

Peanmnsanpss MEXNpeIMETHBIX CBS3€M NPH HM3y4YEHUM XUMUHA B 9 Kiacce
OCYUIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUHN, SBISIONIMXCA CUCTEMHBIMU JIJISI OTNIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHITHS: HAy4YHbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukaius, TMNepUOJUIHOCTh, HAOIIOICHNUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJEIb, SIBICHHE, MNapHUKOBBIM
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MmaTepus, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
PaZOaKTUBHOCTD, MOJIEKya, AIEKTPUYECKUI 3aps, IIPOBOJHMKH,
HOJyIPOBOJHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, a3, pacTBOP, pACTBOPUMOCTh, KpUCTAJUIMUECKas
peméTka, criiaBbl, (PM3MYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocuHTes, AbixaHue, Ouochepa, IKOCUCTEMA, MUHEPAIbHbBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MMTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPaIIbI, TOPHBIE TOPOIbI, TOJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJE€ OOYy4YEHMs] XMMHHM B €AMHCTBE Y4YEOHOH H
BOCIIUTATENBHOU EATENIBHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMUA POCCUMCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU II€HHOCTAMH, IPUHATBIMU B
o0miecTBe MNpaBUIaMM M HOPMaMu IOBEIEHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALMNA 00yYarOIINXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPAXAOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX IL€EHHOCTHBIX OpHUEHTAlUHd U
pacILIMpeHne OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) [DaTpuoTHYECKOr0 BOCHHMTAHUSA: 1EHHOCTHOIO  OTHOLICHUS K
OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H HAyYHOMY HACIIENIHIO,
MOHUMAaHUsl 3HAYCHUS XUMUYECKOW HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOU MHGOPMAIIUEH O MEePEOBbIX TOCTUKECHUSIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTU B HAYUHBIX
3HaHMSX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEJCTABJICHUSI O COLMAJIbHBIX HOPMax M MPaBWJIAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-HUCCNEOBATEIbCKOM, TBOpPUECKOW W JPYTUX  BHJAX
JEeATEIIbHOCTH, TOTOBHOCTU K pPa3sHOOOpPa3HOM COBMECTHOW AESTEILHOCTH MPHU
BBITIOJTHEHUU Y4YeOHBIX, TIO3HABATENbHBIX 3a/a4, BBIMOJHEHUU XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MMPOCKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOITOMOIIIY B MPOIIECCE ATOM YUeOHOM AeSATEIHbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEAECHHWE W TOCTYIIKM CBOMX TOBAPHUINECH C MO3WUIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOIr0 NMO3HAHUA: MUPOBO33PEHUYECKHUE MPEJCTABICHUS O
BEIIECTBE U XUMUYECKOW PEAKIINH,

COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLINE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C
NPUPOJHON CpEloM, O POJM XHMHM B TIIO3HAHUHU DTHUX 3aKOHOMEPHOCTEM;
MO3HABATENIbHbIC MOTUBbI, HAIIPABJICHHBIE HA MOJyY€HUE HOBBIX 3HAHUI MO

XUMHUHM, HEOOXOJMMBIE I OOBSCHEHUS HAOMIOJAaeMBIX IMPOILIECCOB U SIBICHUIA,
MO3HABATENIbHON, MH()POPMAIMOHHOM W YUTATEIBCKOM KYJIBTYpbl, B TOM 4YHUCIE



HAaBBIKOB CaMOCTOSITCIbHOW pPabOThI ¢ yYeOHBIMH TEKCTaMH, CIPABOYHOU
JUTEpPaTypor, JOCTYNMHBIMM TEXHHUYECKHUMH CpeJCTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHI; THTEPEC K 00YUYECHUIO U TTO3HAHMIO, JTF0003HATEIHLHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOCKTHOH W  HCCIEIOBATEIBCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHS OOyYCHHS B
JaJIbHEHIIIEM;

4) ¢opMupoBaHusi KYJbTYPbI 310POBbSI: OCO3HAaHUE ILIEHHOCTH W3HH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 310pPOBBIA 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUI U HENPHUIATHE BPEAHBIX NPHUBBIYEK (YIOTPEOICHUS
aJKOroJisi, HApKOTUKOB, KYypEeHUs), HEOOXOAUMOCTH COOJIOJICHUS MPaBUI
0€30MacHOCTH MPHU OOpaIIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pPEasIbHOM
KU3HY;

5) TPy10BOr0 BOCIMTAHMS : UHTEPEC K IPAKTUYECKOMY U3YUEHHIO TPOpeccuit
U TpyAa pPa3Iu4yHOrOo pPOJa, YBAKEHHE K TPYyLy MU pe3yJibTaraM TpPYIOBOU
JEATEIbHOCTH, B TOM YHMCJIE Ha OCHOBE IPHMEHEHHsI NPEIMETHBIX 3HAHUHU I10
XUMHUHM, OCO3HAaHHBIA BBIOOp WHAMBUAYAIBHOM TPAGKTOPUU MPOAOCTHKEHUS
oOpa3oBaHHs C Y4YETOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB W TMOTPEOHOCTEH, ycremHo mnpodeccuoHaIbHOMN
JESTEIIbHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHUI, TOTOBHOCTh aJallTUPOBAThCS B
npodecCHOHAIbHOM Cpelie;

6) DJKOJOrMYeCKOro BOCHUTAHHUSA: DKOJOTUYECKH  Ielecoo0pa3Hoe
OTHOULIEHUE K IPUPOJIE KAK UCTOUHHUKY JKU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHMS,
MOHMMAaHUE IIEHHOCTH 3JI0POBOr0 U 0€30macHOro odpa3a *KU3HU, OTBETCTBEHHOE
OTHOUIEHUE K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHMYECKOMY 370POBBIO, OCOZHAHHE
IIEHHOCTH COOJII0/ICHHU S MPaBHJI 0€30I1aCHOTO MOBEICHUS MPU paboTe C BEIIECTBAMH,
a TaKkXKe B CHUTYyallMsIX, YTPOXKAIOLIMX 3A0POBbI0 M KU3HU JIOJEH; CIOCOOHOCTH
NPUMEHATh 3HAHUS, MOJIydaeMmble MPU M3YyUYEHUM XUMHH, JUIsl PEIIeHHs 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEW MPUPOJHOW CpENOW, Uil TOBBILICHUS YPOBHSA
HKOJIOTUYECKON KYyJIbTYpbI, OCO3HAaHHUS TJI00AJIBHOTO XapaKTepa SKOJIOIMYECKHUX
npobsieM W MyTed HUX peleHHUs] MOCPEACTBOM METOJ0B XUMHUHU, IKOJIOTUYECKOTO
MBIILIEHUS, YMEHUS pPyKOBOACTBOBATHCS UM B [T03HABATENbHONU, KOMMYHHUKATUBHOMN
Y COLIMAJIBHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MmeTanpeIMETHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYMMbIEC IS
(dbopMUpOBaHU MUPOBO33pEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPUS, IPUHITHII,
runore3a, (QakT, CUCTEeMa, NPOLEecC, OHKCIEPUMEHT U JpYroe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEAMETax M TMO3BOJISIOT Ha
OCHOBE 3HAaHUUW M3 ATUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LIETOCTHOM



HAyYHOW KapTUHE MUpPA, U YHUBEPCAIbHBIEC YUeOHBIC NeHCTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, PETYJISATUBHBIE), KOTOpble oOecrneynBaoT (popMupoBaHue
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMU
JIESITETbHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YueOHbIe nelicTBus ba3oBbie

Jornyeckue JecTBUS:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS TPU OCBOCHHHU
3HAHUMW: PACKPBIBATh CMBICI XMMHUUYECKUX TMOHSTUH (BBIACISATh UX XapaKTEpPHBIE
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TOHSTHSIMU), UCIIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUH U1l KJacCU(UKAIIMM XUMUYECKUX BEIIECTB M XUMHUUYECKHX PEaKIuH,
yCTaHaBJIMBATh MPUYMHHO-CJICACTBEHHBIE CBS3U MEXKAY OOBEKTaMU HU3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, NETyKTUBHBIC, 110 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKJIFOYEHMS; YMEHUE IPUMEHSTh B IIPOLIECCE IO3HAHUS ITOHITHUS
(mpenMeTHbIE UM METalpelMETHhIC), CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH,
UCIIOJB3YEMbIE B XUMUM, MPEeOOpPa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUHU
MOJIEIbHBIE MPEJICTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMUUYECKast
dbopMyna W ypaBHEHHE XWMHUYECKOW pEakuuu — TPU PEIICeHUd Yy4eOHO-
[T03HABATEJIbHBIX 33/1a4, ¢ YYETOM ITUX MOJEIBHBIX MPEACTABICHUN BBISBIATH U
XapaKkTepUu30BaTh CYIIECTBEHHbIC MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX
BEILIECTB M XUMUYECKUX PEAKIIHi, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-
CJIEACTBEHHBIC CBSA3U U POTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBaTelbcKne 1eiiCTBUS:

YMEHHME HCIOJb30BaTh MOCTaBJIEHHBIC BOMPOCHl B Kaue€CTBE HHCTPYMEHTa
MO3HAHUS, & TAK)KE B KaU€CTBE OCHOBBI JIJIs1 (YOPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKIEHUW; TMPHOOPETEHUE  OMbITa IO
IJIAHUPOBAHUIO, OPraHU3allMd W TMPOBEJICHUI0 YUYEHHYECKHUX HSKCIEPUMEHTOB,
yMeHue HaO0JaTh 3a XOAOM MpOoliecca, CaMOCTOATEIBLHO MPOTHO3UPOBATH €ro
pe3yJsbTat, GopMyIupoBaTh 000OIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIISATH OTUET O MPOJICIAHHOMN padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MpPECTABICHUS, TTOJy4YaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XHUMHYECKOrO COJIEp)KaHUs, CIPABOYHBIC
nocoOusi, pecypcel MHTEepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUHBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE MPUMEHATh Pa3IMyHble METOJbl M 3alpOChl MPU MOUCKE U OTOOpe
nH(OpPMAIIMU W COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOMUMBIX JUIsI BBITTOJTHCHHUS



y4eOHBIX U MO3HABATENIbHBIX 3aj[a4 ONpPeACNEHHOTO TUIA, TPUOOPETEHUE OMBITA B
0o0JaCTH  UCHOJIb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBHIOMpATh ONTHUMANIbHYIO (OpMy IpeacTaBiaeHus] HHOOPMALIUU U
WUIKOCTPUPOBATh pEIIacMble 3aJa4d  HECJIOKHBIMH CXEMaMHM, JHarpaMMaMu,
apyrumu  popmamu rpa@uKkd U UX KOMOWHALUSAMH; YMEHHE HCIOJIb30BaTh U
aHAIM3UpOBaTh B IMpollecce YYEOHOM U HCCIEIOBATENbCKON JIEATETbHOCTH
UHGOPMAIIMIO O BIUSHUU MPOMBIIIEHHOCTH, CEIbCKOTO X03sIMCTBAa U TpaHCHOpTa
Ha COCTOSTHHE OKPYKAIOLIEW NPUPOJHON CPEBI.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B X0JI€ AUajora u (Wjin) JUCKYCCHH) TIO CYILIECTBY
oOcyX)1aeMoi Tembl, (QOPMYJIHUPOBATh CBOU MPEJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHNS TPEIJIOKEHHOM  3aJayd; YMEHHs MPEICTABIATh ITOJYYCHHBIC
pe3yJIbTaThl MO3HABATEIBHON JNESITEIBHOCTH B YCTHBIX M NHCHbMEHHBIX TEKCTAX;
JleJaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOIO JKCIEPUMEHTA
(JtabopaTopHOro OIbITA, JAOOPATOPHOM pabOThl MO UCCIACJOBAHUIO CBOMCTB
BEILECTB, YYEOHOI0 MPOEKTA); yMEHUS Y4€OHOIO COTPYITHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM NO3HABATEIBHOM U UCCIIEN0BATEIILCKON IEITEIbHOCTH IPU PELIEHUN
BO3HUKAIOIIMX MPoOJeM Ha OCHOBE yd€ra OOIIUMX HMHTEPECOB U COIJIACOBAHMS
no3uuui (00Cyx aeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPIAUHALIHS
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB II0 OIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSITEJIbHO OINpPENEATh LENU AEATEIbHOCTH, TUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
JeATEeILHOCTh, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CTIOCOOBI PEIICHHS YUYSOHBIX U
MIO3HABATEJIbHBIX 337a4, CAMOCTOSITENBHO COCTaBISATh WM KOPPEKTUPOBATh
IIPEUIOKEHHBIM aJITOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUW C  YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEeakUusX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pe3yJibTara 3asBJICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIUMUCS HAay4YHbIE 3HAHUSA, YMEHHS M CIIOCOOBI
NeUCTBUN, crnenupudIecKkue s MPEeaIMETHON o0iacth  «XUMHS», BHUIBI
JNEATEIBHOCTH MO  MOJy4YEHUIO HOBOTO  3HAHUSA, €ro  MHTEpIpETaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.



K koHiry oOydeHus B 8 ki1acce mpeaMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX MOHSTHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSUHECHUU, MOJISIPHBI 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
0OM€Ha, 7K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEMIOBOU 3P(DEKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTAIIb, paJInyC aTOMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJIAPHAs] KOBAJICHTHAs! CBSI3b, HOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJs BEIIECTBA
(mpolieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENICNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENIEHb  OKUCJIEHUSI  DJEMEHTOB B  OWHApPHBIX  COEJAUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHHU IO
dbopmysaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cMmbica Ilepmommueckoro 3axkona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB  COXPAHEHUSI MacChl  BEIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

OMHUCBHIBATh M XapakTepuszoBaTh TaOnuuHyro Gopmy Ilepuoanyeckoit
CUCTeMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHITHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckas cucteMa Xumudeckux a3nemeHtoB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsi sA/Ipa, O0IIEe YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);



KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYaCTBYIOLIUX B peaKIUU
BEIIIECTB, M0 TETUIOBOMY (D eKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIHME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsl ONMMCAHUE MPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX IPEBPAILCHUA B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa MO (opMmyje COeTUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN pEaKInH;

IPUMEHATHh OCHOBHBIE OTIEPALlUU MBICIUTEIBHON AEITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYUHHO-CICACTBEHHBIX CBSI3€H — JIs1 M3yYEHHUs CBOICTB
BEUIECTB M XHMHUYECKUX pEaKUUd, eCTECTBEHHO-HAyYHbI€ METO/IbI
NO3HaHUs — HAOJMIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIeI0BaTh MPaBUIIaM MOJIb30BaHUSI XUMUYECKON MOCY 101 1 J1abOpaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBujaM oOpalieHusi ¢ BelIeCTBAMHU B
COOTBETCTBHM C WHCTPYKLUUSMU TIO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OTBITOB IO MOJyYEeHUI0 M COOMPaHHIO Ta3000pa3HBIX BEUIECTB
(Boopoa M KHMCIIOpOJa), MPUTOTOBIECHUIO PAaCTBOPOB C ONpeAeIEHHON
MaccoOBOHM J10JIell pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHYECKHE JIKCTIEPUMEHTHI TI0 Paclo3HABAHUIO PACTBOPOB MICIOYCH H
KHUCJIOT C MOMOILBbIO MHAUKATOPOB (JIaKMycC, (heHON(PTaNIeHH, METUIIOPAHK
U pyTue).

K xonity o0ydenus B 9 kjacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKUX TMOHATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, AaHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 ekt
peakuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  ANEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] JTUCCOLMAIUS, PEAKIUH HOHHOIO
oOMeHa, KaTaiuM3aTop, XWMHYECKOE€ paBHOBecHe, OOpaTUMble W
HEOOpaTUMBbIE pEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,



OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBS3b (KoBajieHTHas, MOHHAs,
MeTayuInyecKas ), KpucTaInyecKas pemeTka, Koppo3usi METaJIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeaeIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMYyT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIMIL;

ONPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAVIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiiaM, BUA XHUMHUYECKOM
CBsI3W (KOBaJICHTHAs, WOHHAS, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMUYECKOU (hopMmyIie, XxapakTep Cpeiabl B
BOJIHBIX PACTBOpAaX HEOPTraHUYECKUX COEAMHEHUMN, THUIl KPUCTAIUIMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbicn llepuomnueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
tabnnunyio (opmy Ileprnoanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas moArpynma (A-rpymma)y U «modouyHas
noarpynmna (b-rpynma)», wmanbsie u OOJBIIME MEPUOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MIEPUOANUECKON TabNIUIIe, C YUCITIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsan  sApa, OOUIee 4YHUCIO JJIEKTPOHOB U pacCHpelesieHHe HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B MpeJeiax MallbIX NEpPUOJOB U
TJIABHBIX TMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBYy YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIJIOBOMY 3P (DEKTy, 0 U3MEHEHHUIO CTEMEHeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M CHElHU(PUIECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAas OMNUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOM UCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMK HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXKY BEIlIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKluin
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpPALICHUN B Pa3TUUYHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo Gopmylie COeAUHEHUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJII0/IaTh TIPaBuUJIa MOJIb30BAHUSI XUMUYECKON TTOCYI0M U T1aO0paTOPHBIM
o0opyJ0BaHMEM, a Tak)Ke IpaBuja OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIMSIMA TI0 BBIMOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIMBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yTieKHcIIoro rasa);

MPOBOAUTH PEAKIIUU, TOATBEPKAAIONINE KAaU€CTBEHHBI COCTAB Pa3IMYHbIX
BEILIECTB: PACIIO3HABATH OIBITHBIM MYyTEM XJIOpUI-, OpOMHUA-, HOIUI-,
kapOonat-, docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
AMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE ONEPALIMK MBICIUTEILHON JEATeIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEeMATU3aIINIO, BBISIBIICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJII U3YYECHHS] CBOWMCTB BEUIECTB M XMMHUYECKUX
peakiuii, eCTECTBEHHO-HAyYHbIE METOJbl TIO3HAHWUA — HaOIIOJCHUE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHMe pa3ieiioB U JJyieKTpOHHbIE (LU POBbIE)
n/n TeM MPOrpaMMbl Beero Koutpo.bnbie ITpakTHeckue 00pa3oBaTebHbIE pecypchbl
padoThbI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE OHATHSA
Xumusi — BaxkHas 00J1acThb
€CTCCTBO3HAHUA U BubanoTeka HOK
L1 NPaKTHIECKOH ACATEIBHOCTH > 0 2 https://m.edsoo.ru/7f41837¢
yeJioBeKa
BemectBa n xumuueckue bubnuorexa [IOK
1.2 peakiuu 15 1 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
Bosnyx. Kucnopon. Ilonsarue bubnnorexa [JOK
2.1 00 okcuaax 6 0 0 https://m.edsoo.ru/7f41837¢
Bonopoa.llonsatue o kucnorax bubnnorexa [JOK
22 U COJIAX 8 0 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 OCHOBaHHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJIaCChI bubnuotexa [JOK
24 HEOPraHWYECKUX COCTMHEHUI 11 1 1 https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30
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Paznen 3. llepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE pe€aKkIuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema Bu6mmorexa [TOK
3.1 XUMHYCCKHX dreMeHToB 1. U 7 0 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XumMudecKkas CBs3b.
bubnuoreka [{OK
3.2 OxucmaTensHo- 8 I https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKITUN
bubnuoreka [IOK
Wroro mo pazneiy 15 https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
Pesepsroe Bpemst 3 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME 68 4
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (muppoBbre)
Ne ni/mm o0pa3oBaTebHbIE
MPOrpamMmbl Kontpoasnbie | IlpakTnyeckue
Bcero pecypchl
padoThI padoTsbI
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
[ToBTOpeHwue u yriayOneHrue 3HaHUH bubnuoreka [IOK
Il OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca S 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmoreka [JOK
1.2 peakuuii 4 0 0 https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. bu6nmorexa LIOK
1.3 XUMHUYECKUE PEAKIIMM B PACTBOpAx 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTa/lJIbI H X COeIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuorexa [IOK
2.1 aneMeHToB VIIA-rpynmsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
22 snementoB VIA-rpymmsr. Cepa u eé 6 0 0 Bu6moreka [IOK
COC/TMHCHHUST https://m.edsoo.ru/7f41a636
OO0mias XxapakTepruCcTUKa XUMHYECKUX
23 s5eMeHTOB VA-rpynmsl. A30T, Gpochop u ux 7 0 1 bubmiorexa [IOK

COETUHEHUS

https://m.edsoo.ru/7f41a636
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OO011as XapakTepuCcTUKa XUMUYECKUX
24 sneMentoB [VA-rpynmsl. Yrepon u 8 o) EH@‘I/I’/IOTega HO/I;M 636
KPEMHHI U UX COCTUHCHUS {tps://m.eds00.ru &
Hroro no pazgeny 25
Pa3gen 3. MeTaJJILI M X COETUHEHU ST
. bubnunoreka LIOK
3.1 Obmue coHcTBa METAIIIOB 4 0 https://m.edsoo.ru/7f41a636
5 bubnunoreka LIOK
3.2 Baxneiimme MeTaibl M UX COSAUHEHHS 16 2 https://m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pasjnen 4. Xumus u oxkpy:xamomas cpeaa
bu6nmorexa LIOK
4.1 BemtecTBa 1 Matepuaiibl B )KU3HH YEJIOBEKa 3 0 https://m.edsoo.ru/7f412636
Htoro no paznemny 3
bubnmorexa LIOK
Pesepproe Bpems 3 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7
INOYPOYHOE IINIAHUPOBAHHUE 8 KJIACC
No Tema ypoka KoumnuectBo yacos Jlata
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n/n U3YYeHHsI | DJIEKTPOHHbIE
Beero Konrpoabnsie | IlpakTHyeckue uudposbie
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcebi
[Ipenmer xumuu. Ponp XxuMuu B )KU3HU bubmuoreka [JOK
1 yeJjoBeka. Tesa U BemecTsa 1 0 0 https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 0 0 https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOpPHH U PUEMBI Bu6mioreka [JOK
3 0OpaIeHust ¢ 1ab0paTOPHBIM ! 0 1 https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Yucreie BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 pas3aeneHus cMecen ! 0 0 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cMmeceii (Ha mpumepe 1 0 1 brbmorexa LIOK
OYHCTKH TIOBAPEHHOH COMH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJII 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
7 [IpocTsle U COXKHBIE BENIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6¢
g XUMHYECKHE DJIEMEHTBI. 3HAKH | 0 0 bu6mmorexa [IOK

(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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bu6mmoreka [IOK

3aMeleHus, o0OMeHa)

9 ATOMHO-MOIICKYIIAPHOC YHCHHE https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuyeckas popmyiia. BaneHTHOCTD but6morexa [OK
aTOMOB XMMHMYECKUX DIIEMEHTOB https:/m.edsoo.ru/ff0d2eae

" OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOcCHTEIBbHAA MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c
MaccoBas 105151 XUMHAYECKOTO bubnuorexa [JOK

12 DJIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350¢
KommuaectBo BemecTBa. Mok, bu6mmoreka [IOK

13 MonsipHas macca https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [IOK

14 Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycioBUs IPOTEKAHUS bubnuoreka [IOK

15 XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHHUs MaCChl BEIIECTB. bubnuotexa [JOK

16 XUMUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b8&8
Boruncnenus Kkoim4yecTa, Macchl

17 BEIECTBA 110 YPABHEHHUSAM XHMHUCCKUX but6mmoreka [IOK
peakuuit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMu4eckux peakuui

18 (coeMHEHHSs, pa3I0KEHHUS, bubmorexa [HOK

https://m.edsoo.ru/ff0d3{34
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M. B. JIomoHOCOB —

19 yuéHbliHIMKIOnEeAuCT. O000IIEHNE 1 bubmorexa [IOK
CHCTEMATH3AIAS 3HAHMIT https://m.edsoo.ru/ff0d40c4

20 KonrtponsHas padora Nel mo reme bubmumoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocras bubmmoreka [JOK

21 Bo3ayxa. Kucinopon — aneMeHT u https://m.edsoo.ru/ff0d448¢
npocroe BeuiecTBo. O30H
dusnueckue U XMMHUYECKHUEe CBOMCTBA

22 KUCJI0po/a (PEaKMU OKMCIICHUS, bubmiorexa IIOK
ropenne). [TonsTie 06 okcHAAX https://m.edsoo.ru/ff0d4614
CriocoOblI 1oryueHust KUCIOpoaa B

23 1a60paTOPUHU ¥ MPOMBIILIEHHOCTH. bubmuorexa LIOK
I —— https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt xumMuueckomn

4 peakuuu, MOHATHE O Butmmoreka [JOK
TEPMOXUMHYECKOM YpPaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
9HAOTEPMHUUYECKUX PEAKLIUAX
Tonnuso (HedTh, yrojab U METaH).

75 3arps3HEHUEe BO3AyXa, CIIOCOOBI €10 bubmorexa [IOK
MPEAOTBPALLEHUS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckas padora Ne 3 o Teme

26 «ITosyyeHne U coOMpaHue KMCIOPOIa, Bubnmorexa IIOK

HU3YYCHUC CT'O CBOICTB)

https://m.edsoo.ru/ff0d4ae2
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Bonxopon — anemeHT u mpocroe

bubmuorexa [JOK

27 BeliecTBO. HaxoxxaeHue B npupoie https://m.edsoo.ru/ff0d4dd0
DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK

28 Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 llonATHE O KHCIIOTAX H COMIX https://m.edsoo.ru/ff0d50d2
CriocoOsI oTy4eHust BOAOPOia B bubnmoreka [JOK

30 naGoparopuu https://m.edsoo.ru/f0d4ddo
[IpakTuueckas padbora Ne 4 o Teme

31 «ITomy4enne u cobMpanue BOAOPOAA, bubsmorexa LIOK
W3yUYEHNE ero CBOHCTBY https://m.edsoo.ru/ff0d4{42
Monsipabiii 00BEM ra3oB. 3aKOH bubnnoreka [JOK

32 ABorajzipo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0bEMa, KoIMuecTBa

33 BEIECTBA Ta3a M0 €r0 U3BECTHOMY brbmorexa LIOK
KOJMYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
Boruncnenus 005EMOB ra3oB 1Mo

34 YPABHEHHIO PEAKIIMU HA OCHOBE 3aKOHA Bubnmorexa IIOK
06hEMHEBIX OTHOIICHHMI Fa30B https://m.edsoo.ru/ff0d5708
duznvecKknue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK

35 BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59¢2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Boz[a KaK paCTBOPUTEIIb. HaCI)IH_[eHHLIC

37 U HEHACHIIEHHBIE PACTBOPLI. MaccoBas bu6morexa [HOK
7107151 BELLIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 o Teme
«IIpuroToBiieHHE PaCTBOPOB C Bu6miorexa [[OK

38 onpe/ieIHHON MacCcoBO onei https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEILIECTBA»
KonTponbnas padota No2 mo teme bubnnoreka [JOK

39 «Kucnopoa. Bonoposa. Boxa» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KiIacCU(UKaI, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA

41 KUCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX but6mmoreka [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, bu6mmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHnre u XuMHU4YeCcKue CBOWCTBA bubnnoreka [JOK

43 OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK

a4 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK

KHCJIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpeanue): HOMEHKIIATypa,

46 CIIOCOOBI ITOTYYEHUS, XUMHUIECKHE bubuorexa TIOK
CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME Bu6morexa IIOK

47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.eds0o.ru/00ad9b7c
COEIMHECHUIN»

'enernueckast cBA3b MeXAy KilaccaMu bubnnorexa [HOK
48 HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
606 . bubnuorexa [JOK

49 O0o00611IeHre U cucTeMaTU3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIACChI HEOPTAHUYECKHX brbmmorexa LIOK
COeIHHEHHIT" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT

51 XMUMUYECKUX JIEMEHTOB. [oHsATHE O brbmorexa LIOK
IPYTINAX CXOHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aKOH U

52 [lepuonnueckas cucteMa XMMUYECKUX bubnnorexa LIOK

https://m.edsoo.ru/00adas52c
anemenToB . 1. Menaeneera
bu6mmoreka [JOK
53 Tleproznbi, rpymmbl, OATPYIIIE! https://m.edsoo.ru/00adas52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue IIEKTPOHHBIX 000JI04EK

55 aTOMOB 2JIEMEHTOB [1eproauIeCcKOi brbmorexa LIOK
cuctemst JI. V. Menneneesa https://m.edsoo.ru/00ada6be
XapakTepuCcTUKa XUMHUYECKOTO

56 3JIEMEHTA MO €ro MOJI0KEHUIO B Bu6muorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BuTHUA HAyKu U npaktuku. /. 1. Bu6smoreka [OK

>7 MemnzeneeB — y4€Hblil, efaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuorexa [JOK

58 XHUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 HMonHas xumMmuieckas CBA3b https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHast XUMHYECKas bubnuoreka [IOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HEnosIpHas XUMHUYECKas bubnnoreka [JOK

61 CBSI3b https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK

62 Crenennb okucenns https://m.edsoo.ru/00adae28
OKHCIUTETHHO-BOCCTAHOBUTEILHBIC bu6mmoreka [JOK

63 peakuuu https://m.edsoo.ru/00adb076

bubmuorexa [JOK

64 OKHUCIUTENN U BOCCTAHOBUTEIIH https://m.eds0o.ruw/00adb076

65 KonTponbHas padota Ne4 mo Teme bubnmnoreka [JOK
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«Crtpoenue atoMa. XUMHUUYECKas CBA3bY

https://m.edsoo.ru/00adb486

PesepBHeIil ypok. O600IcHHE 1

bubmuoreka [JOK

66 cucTeMaTu3alus 3HaHu| 1 https://m.edsoo.ru/00adb33c¢
PesepBHbIil ypok. O600mIeHHE 1 bubmuorexa [JOK
67 cucTeMaTu3alus 3HaHUH 1 https://m.edsoo.ru/00ad9cb2
PesepBHeIil ypok. O600IcHHE 1 bubnmoreka [JOK
68 cucTeMaTu3alus 3HaHui 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne T Hara uugposeie
eMa ypoka
/i Yp Beero Konrtpoubnsie | IIpakTnuyeckue H3yueHHs o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbi

[Iepnonrueckuit 3aKoH.
Ilepuoauueckas cucrema bubnuorexa [JOK

1 | 0 0
XUMHYECKHX AemeHToB JI. M. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 0 0 Brbmorexa LIOK
MepBBIX TPEX MIEPHOTIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HOMeHKIaTypa bubnnoreka [JOK

3 HEOPTraHWYECKUX BEIIECTB 1 0 0 https://m.edsoo.ru/00adb7e2
Buapsl xumMuueckoil CBA3U U TUIIHI bu6mmoreka [JOK

4 KPUCTAJITIMYECKUX PEIIETOK I 0 0 https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1 0
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kilacca»
Knaccudukanms XuMruaeckux peakiuii bubnuotexa [JOK

6 10 Pa3JIMYHBIM IIpU3HAKAM 1 0 0 https://m.edsoo.ru/00adbeb0
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 peakuuu. [TOHSTHE O TOMOTEHHBIX U 1 0 0 Brbmorexa [IOK

TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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ITousaTHEe 0 XUMHUUECKOM PaBHOBECCHHU.

3aaaq»

g MDaxTOpkI, BAMAIOIIME HAa CKOPOCTh Bubsmorexa IIOK
XUMHUYECKON peaKIMU U TOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHUS
OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopust MeKTPOTUTHUECKOM

10 aucconuaryi. CuibHbIC U Ca0ble Brbmorexa LIOK
AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

1 . bubnnoreka [JOK
HOHHBIC yPaBHEHHS PeaKIui https://m.edsoo.ru/00add448
XUMUYECKUE CBOWCTBA KUCIIOT U

12 OCHOBAHMI B CBETE IIPEICTABICHUI bubmorexa LIOK
00 DIIEKTPOIUTUYECKON JUCCOIUAIIUN https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 MpeJICTaBICHH 00 brbmiorexa [IOK

o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
4 . bubnmnorexa [JOK

1 IlonaTre 0 ruppomise conei https://m.edsoo.ru/00add9d4
O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK

15 3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.

16 «PenieHune 3KCrepuMeHTaIbHbIX bubmuorexa LIOK

https://m.edsoo.ru/00addbfa
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KonTtponbnast padora Ne2 o reme

bubmuorexa [JOK

17 «INEKTPOJIUTUYECKAS] TUCCOLUALINS.
https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepucTUKa rajJoreHoB.
18 XuMHUECKUE CBONCTBA HA TIPUMEPE Brbmiorexa [IOK
xj0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [IOK
XMMHYECKHE CBOMCTBA, IIOJIy4ECHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTiueckast pabota Ne 2 o Teme
20 «ITonydeHne COJITHON KUCIIOTHI, Brbmmorexa LIOK
.. N https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
71 XHMHYECKHX PEAKIMI, €CIIU OJUH U3 bubmorexa [IOK
DPEareHTOB 1aH B H3GHITKE https://m.edsoo.ru/00ade488
OO1as xapakTeprCcTUKa SJIEMEHTOB bubnmnoreka [JOK
22 VIA-rpymbl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
- Haxoxxnenue cepsl u €€ coeqMHEHUN Bu6miorexa IIOK
B Ipupojie. XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ade64a
cepol
4 CepoBoaopo1, CTpOCHHUE, bubnuotexa [JOK

buznyeckue 1 XuMHUYECKHe CBONCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIIOTA,

25 (u3nUeCKHe ¥ XMMUYECKHE CBOICTBRA, Brbmiorexa [IOK
NpHMeHeH e https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBIIIJIECHHOTO CII0co0a

- MIOJIy4€HUs] CEPHOMN KUCIIOTHI. Bubmorexa [[OK
XHMHYECKOE 3arps3HEHne https://m.edsoo.ru/00adec8a
OKPYXaIoIIEeH Cpebl COETUHEHUSIMU
cepbl
Brrancnenne MaccoBoit 1071 BBIXO/a bu6mmoreka [IOK

27 HNpPOIYyKTa peaKuuu https://m.edsoo.ru/00adec8a

28 OO61as xapakTepuCcTHUKa SJIEMEHTOB bubnnoreka [JOK
VA-rpynnsl. A30T, pacripocTpaHeHHe https://m.edsoo.ru/00adeeab
B TIpupoae, GU3NIECKue 1
XUMHUYECKHE CBOKCTBA
AMMHuak, ero puznueckKue u

29 XMUMUYECKUE CBOMCTBA, MOJTyYeHUE U brbmiorexa [IOK
NpUMeHeH7e https://m.edsoo.ru/00adf004
[IpakTuueckast pabora Ne 3 o Teme

30 «ITonyuenne aMMHaKa, U3y4eHHe €ro brbsmorexa LIOK
CBOMCTBY https://m.edsoo.ru/00adf180

” A3oTHas KucioTa, e€ husnveckue u bu6mmoreka [JOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX

39 yno6pennii. Xumuueckoe bu6muorexa LHOK
3arps3HEHHE OKPYKAIOIICH CPEIbl https://m.edsoo.ru/00adf518
COCAMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u

33 dochopHas kucnora, HuUHIECKUe U bu6morexa [HOK
XUMHUYECKHE CBOWCTBA, MOJyUYEHUE https:/m.edsoo.ru/00adf68a
Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIBHBIX YI00PCHUN. BuGuorexa [IOK

34 3arpsi3HeHue NPUPOJHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacpocTpaHeHue B

35 npupoze, PU3NUECKUE U XMMUUECKUE bubmmoreka [IOK
CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriiepojaa, ux (puU3NUecKue u bubnuoteka [JOK

36 XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosoruyeckure npoodaemsl,

CBsI3aHHBIE C OKcHI0M yriaepoja (IV)
. bu6mmoreka [JOK

37 YronbHas KuCIIoTa 1 ¢¢ comu https://m.edsoo.ru/00ae006¢c
[TpakTrueckast pabota Ne 4 o teme
"[Tomy4yeHue yriieKuciIoro rasa. Bu6miorexa IIOK

38

KauecTBenHas peakuus Ha
KapOoHaTHOH"

https://m.edsoo.ru/00ae027¢
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HCpBOHa‘IaJIBHBIe IOHATHS 00

bubmuorexa [JOK

39 OpraHMYECKUX BEIIECTBAX KakK O
COETMHEHHSX YITIeposia https://m.edsoo.ru/00ae054e

10 K . bubnnoreka [HOK

PCMHHI 1 €TI0 COCTMHCHHA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33a4 110 TEME Bu6morexa IIOK

4 «BaxHeHume HeMeTajIbl 1 UX https://m.edsoo.ru/00ac0bf2
COEJIMHEHUS»

KonTponbnas pabota Ne3 o teme

42 «BaxkHeHIye HEMETAILIBI U HX Bubmorexa [IOK
COCIMHCHHS https://m.edsoo.ru/00ae0e18
OO61mas xapakTepucTUKa XUMUYECKIX
3JIEMEHTOB — METAJUIOB.

i Meramnudeckas CBA3b U Bu6uorexa [JOK
MeTaJIJINYecKas KpucTajsindecKas hitps://m.edsoo.ru/00ae]03e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOWCTBA METAJLIOB.

44 DIEKTPOXUMHIECKUHN PAJL brbmorexa LIOK

HaHp}I)KeHI/Iﬁ MCETAJlJIOB

https://m.edsoo.ru/00ael156
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OO6mue crnocoObI MOTyYeHUs
MmeTtaiuioB. CruiaBel. Beraucienus mo

45 YpPaBHEHUSAM XUMHUYECKUX PEaKIUi, bu6muorexa LHOK
ECIIH OJIUH U3 PEarcHTOB COLEPIKUT https://m.edsoo.ru/00ael156
MIpUMECH
bu6mmoreka [IOK
46 IIoHsATHE O KOPPO3UM METAINIOB https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 ITlemomEie MeTAMIE https://m.edsoo.ru/00ae14b2
OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
48 KaJus https://m.edsoo.ru/00ae14b2
[Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
49 KaIbILIMA U Mardui https://m.edsoo.ru/00ac15e8
5 bu6mmoreka [IOK
50 Baxueiime coeMHeHus KalbIus https://m.edsoo.ru/00ae15e8
O06o0011eHre U cucTeMaTH3alus
51 3HAHUM
JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK
52 yCTpaHEHUA https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "JKECTKOCTH BOJIBI M METOIBI €€ bubmorexa [HOK
yeTpanenus” https://m.edsoo.ru/00aclae8
5 bubmuorexa [JOK
54 AntoMuUHUN

https://m.edsoo.ru/00aelc64
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AmMdoTepHbIE CBOMCTBA OKCHIA U

bu6mmoreka [IOK

55 TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKEeJie3a bubnmoreka [JOK
(ID) u sxexne3a (I11) https://m.edsoo.ru/00ae35e6
O0001IeHNEe U CHCTEMATH3AINS
58 3HaHUU
[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME Bu6miorexa IIOK
59 o
«BakHeHIIne MeTaIbl i UX https://m.edsoo.ru/00ae3de8
COEIMHEHU S
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUd, €CIIH OJIUH U3
peareHToB J1aH B U30BITKE UITU BuGnnorexa LIOK
60 COIEPKUT NpUMeCH. Boraucienus https://m.edsoo.ru/00ael750
MacCOBOM 10U BbIXOJa NPOAYKTa
peakuuu
O0001IeHNE U CUCTEMATH3AIINS
61 3HAHUHU
KonTponsHnas pabora Ne4 o teme
62 «BaxneWmue MeTauIbl U UX
COEIMHEHMSD
63 BemectBa u marepuansl B bubnnoreka [JOK

MMOBCEAHEBHOM KU3HU YEI0BEKA

https://m.edsoo.ru/00ae3150
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XUMHUYECKOE 3arpsiI3HEHUE

bubmuoreka [JOK

64 OKPYXaroIIEeH Cpeabl 1 https://m.edsoo.ru/00ae4270
Ponb XUMHHU B pelieHnn bubmumoreka [IOK

65 HKOJIOTHYECKUX MPOoOIIeM 1 https://m.edsoo.ru/00ae4270
PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [JOK

66 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001IeHNE H 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
PesepBusiit ypok. O6o0meHue u bubnnoreka [JOK

68 cUCcTeMaTH3alusl 3HaHUH 1 https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O IIPOLHECCA OBSA3ATEJIBHBIE YUYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AKI_[PIOHepHOG O6IHGCTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

I"abpuensu O. C., Bockob6oiinukosa H. I1., flurykoBa A. B. HactonbHas kaura
yuutens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.
[Mabpuensn O. C., fdmykoBa A. B. Terpaas a1s1 1aDOpaTOPHBIX OMBITOB U
npaktuaeckux pador. 8 ki. K yueonuky O. C. 'aGpuensna « Xumus. 8 Kiaccy.
M.: dpoda, 2022.

[Ma6puensu, O. C. Meroaudeckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 xknacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 109. I'abpuensn,
0. C. Meronuueckoe nocodue k yueouuky O. C. 'abpuensHa « Xumusi». 9 kmacc

/ O. C. TI'abpuensin. — M. : [Ipoda, 2021. — 108.

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://him.1september.ru Enunas xomnexuust LIOP: IlpeameTnas koyekius



«XUMUSD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC

sKkcriepuMenThl: xumus. Komekius Poccuiickoro o0iieo06pa3oBaTeabHOTO
noptana http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickas onummnmaaa mKOJILHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XUMHs: JJIEKTPOHHBIN YUYEOHUK IS
cpemHe mKkoasl http://www.chemistry.ssu.samara.ru OCHOBBI XUMUHU:
ANEKTPOHHBIN yueOHuK http://www hemi.nsu.ru OTKpBITBIN KOJIIEIK:
Xumus http://www.chemistry.ru JlucTaHIiiOHHas OJMMIIHAAA 10 XUMUU:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBINA IPOEKT






