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HOACHUTEJBbHASA 3AIIMCKA

[IporpammMa 1O XMMHUUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHus, MIPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (heepaibHON padoyuei MporpaMMbl BOCIIUTAHUS
U ¢ Y4y€TOM KOHIICMIMK TpernojiaBaHuss ydyeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTeabHBIX opranuzamnusax Poccuiickoit deaeparuu.

[Iporpamma mo xumuu AAET MPEJCTABICHUE O IENsAX, OOIIel cTpareruu
oOy4eHHsl, BOCHUTAHUS W Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAECT 00s3aTeNbHOE MPEAMETHOE coJiepKaHue,
MpeayCMaTPUBACT paCIpe/eICHUEe €ro Mo KjilaccaM U CTPYKTypUpOBaHUE IO
pazieliaM M TeMaM MporpaMMbl IO XHUMHH, OMpEACIseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
NOCJEN0BATEIbHOCTh W3YYEHHUS XHUMUU C YUYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMeTa  JJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ynbTaTam 00y4eHUs XUMUW Ha YPOBHE LieJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEIBHON JIESITENIBHOCTH OOYyYarolIerocsi MO OCBOCHHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XHMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poyib urparot GopMHUpPYyEMbIE€ XHMHEH MPEACTABICHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peajiM3allid  BO3MOXHOCTEW IS CAMOpPA3BUTHUS U
dbopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111ei U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaromMXxcs, HABBIKOB WX CaMOCTOSITEIIBHOW  Y4eOHOW  JESTeNbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MMOBCETHEBHOM JKM3HU, TaK U B MPOHEeCCUOHATBHOM IeATeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBAE€T OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €IUHCTBO MPUPOJIbI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



crocoOCTBYEeT (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJIOTHYECKOE
oOpa3zoBaHHe 00YJaIONXCSI.

JlanHble HampaBiieHUs B OOYYEHHM XHMHH OOECHEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  MENaroruyecku
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMHUH Ha ONpPEAEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIEr0 00pa3oBaHUsi OpPUEHTUPOBAH HA
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX ITOHSATHN
OPTraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XMMHUHU CPOPMHUPOBaAHA HAa OCHOBE
CUCTEMHOTO mnoaxoAa K e€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIIUILY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona J[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHUYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 3IEKTPOJIUTUYECKON AMCCOLMAIMM BEIIECTB B
pacTBOpax.

M3yyeHne cTpoeHnAa BewecTBa umeeT 6Oosblwoe 3HayeHne AnA
MaTepuaNNCTUYECKOTO MUPOMOHMMAHMA YYALLMXCA W ONA YCBOEHUA OCHOB
COBPEMEHHOWN XMMUW.

3HaHWe cTpoeHMA aToMa No3BONAET OO bACHUTb 3aKOHOMEPHOCTU U3MEHEHMA
CBOMCTB 91€MEHTOB, MOHATb, MOYEeMY aTOMbl 06pa3ytoT monekynbl, bnarogapayemy
NPOTEKAlOT XMMUYECKMEe peakuuun. TONbKO NpM 3TOM YC/I0BMWM HAYMHAETCA
bopmmpoBaHME XMMNYECKOrO MbILUAEHMA YHaLLMXCA.

Teopernueckue 3HaHUS paccMaTPUBAIOTCA Ha OCHOBE HAMIMPHUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJAHOTO
YPOBHS K JIPyTOMY, BBITIOJIHSISI PYHKITUU OOBSICHEHUS ¥ TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXXHOCTEW MPAKTUUYECKOTO MPUMEHEHUS U MOIYYSHUS N3yYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XUMAYECKOW COCTABIISIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOM NPHUPOABI, LEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJaM
No3HaHUsA B Hayke. M3ydyeHue XMMHUM NPOUCXOIUT C MPUBJICYEHHEM 3HAHUUA W3



paHee M3Y4YEeHHBIX yueOHBIX MpeaMeToB: «Okpyxawomuid mupy», «buonorus. 5—7
kiacces» U «®dusmka. 7 xkiaacey.

[Ipy wu3ydeHWHM XUMUU TPOUCXOAUT (HOpPMHpPOBAHHE 3HAHUKA OCHOB
XUMUYECKON HAYKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTHYECKOU
JESITEIbHOCTH YEJIOBEKA U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOMT B (JOPMUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PaKTOB, MOHATHIH, 3aKOHOB U TEOPETUYECKUX MOTOKEHHM, JOCTYITHBIX
00001IEHNIT MHPOBO33PEHUYECKOTO XapakTepa, A3blka HAyKH, B MPHOOIIEHUU K
Hay4YHbIM METOJaM MO3HAHUS MPU U3YYEHUU BEIIECTB U XMMUYECKHUX PEaKUUi, B
(opMUPOBAaHNY U PA3BUTUU MIO3HABATEIBHBIX YMEHUHN U UX IPUMEHEHUU B y4EOHO-
[IO3HABATEJIbHON M y4eOHO-UCCIIEI0BATEIbCKOM AESITEIbHOCTH, OCBOCHUH IPaBUII
0€301MacHOro OOpaIIeHHs C BEIECTBAMH B IOBCEIHEBHON KHU3HU.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BayKHOE
3HaYeHHUe NMPUOOPENN TaKUE LIETH, KaK:

— (opmMupoBaHHE HWHTEIUIEKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY HPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCSA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HAaNpaBJI€HHOCTh OOy4YeHHs] Ha  CHUCTEMAaTHYECKOe MpHOOIICHHE
oOyyaroluxcsi K CaMOCTOSTEIbHOW IMO3HABATENbHOM JAESITEIbHOCTH, HAyYHBIM
METOJlaM TMO3HaHUs, (OPMUPYIOIIUM MOTHUBAILMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YYaIOIUMUCS
OTbITa Pa3HOOOPAa3HOW MAESITENBbHOCTH, MO3HAHMS W CAMOIIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE MJIs
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (QopmupoBanue o0Omeld (QYHKIMOHATBHOW M E€CTECTBEHHO-HAYyYHOUH
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHUS
OKPYKAIOIIEr0 MHUPA, WCIOJb3Ys 3HAHMS W OIBIT, MOJYyYEHHbIE NPU H3YYECHHH
XUMHH, TIPUMEHATh UX IIPU PELLIEHUH NPOOJIEM B TOBCEIHEBHOM KU3HU U TPYI0BOM
NEeSATENBHOCTH;

— (¢opmupoBaHue y OOydarOUIMXCsl T'YMAHUCTUYECKUX OTHOILIEHUH,
MOHUMAHUSI L[IEHHOCTM XWUMHUYECKHX 3HAaHUU JUIsi BBIPAOOTKH 3SKOJOTHYECKH
1eJ1ecCO00pa3HOro TMOBEACHHUS B OBITY M TPYJOBOW JAESATEIBHOCTH B LENAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAKOUIEH MPUPOJIHON CPEIbI;

—pa3BUTHE MOTHUBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCIHUTAHUIO HAa OCHOBE YCBOEHHUSI OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpOo(uis U HANpaBJIEHHOCTU JNajbHEHIero
oOy4eHwusl.



OO6m1ee yncao 4acoB, OTBEAEHHBIX JUIsl U3yUYEHUSI XMMUU HAa YPOBHE OCHOBHOTO
obmero oOpasoBaHusi, coctaBisier 136 yacoB: B 8 kimacce — 68 4dacoB (2 4daca B
Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B )KM3HU 4Y€JIOBEKAa. XUMUSA B CHCTEME HAYK.
Tema u BemecrBa. Du3znyeckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XMMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3jiesieHust CMeceil.

ATOMBI U MOJEKYJbl. XHMHYECKHE 3JeMeHTbl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnyeckasi popMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAsT aToMHasi Macca. OTHOCHTENbHAS
MOJIEKYJISIpHas Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B COCIUHEHHUU.

KonunuectBo BemectBa. Moie. MossipHas macca. B3aumMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWMHHULl BewecTBa. Pacuétel mo QopMynam
XUMHUYECKUX COCTUHEHUN.

duznyeckre U XMMUYECKUE SIBJIEHUA. XUMHUUYECKasl peakius U €€ MpU3HaKK.
3aKOH COXpaHEHHs Macchl BelIeCTB. XuMuueckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peaKlnil (COeTUHEHMs, pa3I0KEHUs, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMu paboThl B 1aOOpaTOpUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3yUEHUE U OMHCAHUE
¢u3nueckux CBONCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIIOICHHE
¢u3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUM, HAOMIOCHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMS XHUMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJIEWCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHJIA
Menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kene3a ¢ pacTBopoM cosiu meau (1),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHILIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiu, HaOMIOJAEHHWE U ONUCaHUEe  pe3ylbTaTOB  IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaxHeliue npeacTaBuTe]Id HEOPraHM4YeCKUX BellecTB

Bo3agyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U IpoOCTOe
BeniecTBo. Haxoxaenuwe kuciaopoga B Ipupoje, (pU3MUeckrue U XUMHYECKHE
cBoiictBa (peakmuu rtopeHus). Oxcuawl. [Ipumenenme kucnopona. CrocoObI
NOJIYYeHHs] Kuclopoda B JjabopaTopud U mHpombiluieHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOa.



TennoBoit 3¢(}EeKT XUMHUECKON peaklnHd, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE pEaKUWU. TOIIMBO: Yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, yCUJIEHHUE NMapHUKOBOTO 3 (dexTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anmeMeHT u mpocToe BemecTBo. Haxoxkaenne Bogopoaa B Ipupoe,
buznueckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ToTydeHus. KucioTsl
U COJIH.

MonsipHbiii 00BEM ra30B. PacuéTel M0 XUMUYECKUM YPABHEHUSM.

dusnueckne CBOWCTBA BOAbl. Boaa kak pactBoputenb. PacTBOpBL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJibl. OCHOBaHMUSI.
Ponp pacTBOpOB B npupozae U B KU3HU 4eslOBeKa. KpyroBopor BOAbI B PHUPOJE.
3arpsA3HeHne NPUPOAHBIX BOJI. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuil. Okcunabl. Kiaccudukanms
OKCHJIOB:  cosieoOpasyronue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) W
HecoseoOpasyromue. Homenknatypa oxcugoB. DU3WYECKHME M XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanust OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknatypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kuciaor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHOocTM MetaiuioB H. H. bekerosa.
[lonydeHne KuCIIOT.

Conu. Homenknarypa coseil. @U3NYecKre U XUMHUUYECKUE CBOMCTBA COJIEH.
[Tonydenue cosen.

I'eneTnueckas CBSI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepuUMeHm:

Ka4eCTBEHHOE ONPEAEIICHUE COJEPKAHUs KUCIOpOJa B BO3yXe, ITOJIyUYECHHE,
coOupaHue, paclo3HaBaHME M M3yYEHUE CBOMICTB KHUCIOpOJa, HaOI0JeHHE
B3aUMOJEHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUSA W
MpeKpalleHus ropeHus (roxapa), O3HaKOMJIEHHE ¢ 00pa3l[aMu OKCUIOB U OTIHCAHHE
MX CBOWCTB, IOJIy4eHHE, COOMpaHue, paclio3HaBaHKUE U U3yUYE€HHUE CBOMCTBBOOPOA
(ropenne), B3aumojeiictBue Bomopona ¢ okcumom Menu (II) (Bo3moxkHO
MCIIOJIb30BaHUE BHIEOMATEpUANIOB), HA0JI0IeHHuE 00pa3LIOB BEIIECTB KOJINYECTBOM
1 wmomnb, wuccienoBaHWEe OCOOEHHOCTEM pacTBOPEHMS BEIIECTB C PA3THMYHON
PAaCTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM JIOJIEH
PacTBOPEHHOIO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeTaulaMu (HAaTpUEM W
KalblueM) (BO3MOXXHO HCIOJIb30BaHUE BHUAEOMATEpPUAJIOB), HCCIEIOBAHUE
00pa310B HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIaccOB, HAOIIOACHHE N3MEHEHHUS
OKPACKH MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEI0YEH, NU3yUEHNUE B3aUMOACHCTBUS



okcuna Meau (II) ¢ pacTBOpom cepHOM KUCIOTHI, KMCIOT ¢ METAJUIaMH, peakUuui
HEUTpaIN3aluy, IOJYyYEHHE HEpPaCTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHenmme Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Hepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMH

[lepBrie MOMBITKM KIaCCU(PUKAIIMM XUMUYECKUX 3JieMeHTOB. [loHsAThe o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJbHBIE METaJLIbI,
raJIOr€Hbl, THEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yloT aM(POTEPHBIE OKCHUIbI
Y THIPOKCHUBI.

[Teprnonnueckuit 3akoH. [lepuoauueckas cucrema XUMUYECKUX JIEMEHTOB [1.
N. Menneneesa. Koporkonepruoanas u JiuuHHonepruoaHas popmel Ileproauyeckoit

cucTteMbl xumudeckux anemeHtoBs 1. M. Menneneesa. Ilepuoasl u rpymmsl.
PU3NYECKUN CMBICII IOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIILI IJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000704YeKk aromMoB TmepBbiXx 20 XUMHYECKHX DJIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. Menneneea. XapakTepucTuka XHUMUYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl paguyca aTOMOB XHMHUYECKUX DIIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyIIaM U EPUOJaM.

3nauenue [lepunoanueckoro 3akoHa u [lepuonnueckoin cuCTeMbl XUMUYECKHAX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — yd€Hbll U
IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (MOJsipHass M HENOJIApHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMAYECKUX 2JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucneHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpoueccsl OKMCIEHUS U BOCCTAHOBIIEHUS. OKHCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepuUMeHm .

u3ydeHue oOpaslioB BEIIECTB METAJUIOB M HEMETAIIOB, B3aMMOJICHCTBHE
TUAPOKCUJA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, NMPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHUS ).

Mesicnpeomemmubnie céasu

Peanuzanus MeXnpeaMEeTHBIX CBA3€H MpU M3y4eHUM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS 4epe3 MCIOJIb30BaHME KaK OOUIMX €CTECTBEHHO--HAyYHbIX
NOHATHN, TAK W MOHATHH, SBIIAIOIIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O [IUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAyYHBIN (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, aHalMu3, CHUHTE3, KiIaccuPuKauus, MNepUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHHE.

dwu3nka: MaTepus, aTOM, YJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOTIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUN 3apsiji, BEIIECTBO, TeJIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (U3WYCCKWE BEITUYUHBI, CAMHUITBI
M3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTIOPO/IBI, TIOJIC3HBIC
HCKOIaeMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M xXUMHMYecKasi peakuus

[lepuonuueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKHUX 3eMeHTOB Jl.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYICCKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAIBIHS U X COCTHHCHHM
B COOTBETCTBHH C MTOJIOKEHHUEM 3JIEMEHTOB B [leprnoandeckoii CucTeMe HCTPOCHUEM
UX aTOMOB.

CrpoeHue BeliecTBa: BHUJAbl XUMHUYECKOW CBSI3U. THUIMBI KPUCTATIMYECKHUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTALITUMYECKON PEIETKU U
BHUJIa XUMHYECKOU CBSA3H.

Knaccudukaiys u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBa BEIICCTB, OTHOCAIIMXCS K Pa3IUYHBIM KjaccaM HEOPTaHWYECKHX
COCIMHEHU, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaiysa XuMAYeCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TeIioBoMy 3 dexTy, mo
M3MCHEHUIO CTETICHEH OKHCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 10 OOPaTUMOCTH, TIO
YYaCTHIO KaTaju3aropa). JK30- U SHAOTCPMUUYECKHAE PEAKIINH, TEPMOXUMHYCCKHEC
YpaBHEHUS.

[Tonsitue o ckopocTu xuMU4Yeckod peakiuu. [loHsiTne 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiuax. [IoHATHEe 0 TOMOTeHHBIX U T€TePOTCHHBIX
peakuusx. [lonarue o karanusze. [losTe 0 XuMH4YeckoMm paBHOBecUU. DAKTOPHI,
BIUSIONINE Ha CKOPOCTh XWMHUYECKOW PEaKIMH M IOJO0KEHUE XUMHUYCCKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  JAJICKTPOHHBIA  OasaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIPHOW  pEaKITUH. CocraBneHue  ypaBHEHUU
OKHCJIUTEIIPHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMd C  HCIOJIh30BAHHEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMALMU BEUIECTB C PA3JMYHBIMU BUJIAMHU
XuMu4eckoi cBszu. Crenens aucconuanuu. CUIIbHBIE U CITa0bIe 3JIEKTPOIIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpAIl€HHbIE HMOHHBIE YypaBHEHUs peakiuid. CBONCTBA KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKON JUCCOLIMALINH.
KauecTBeHnnble peakiiuu Ha HOHBL. [IOHATHE O TMAPONIN3E CONIEN.

Xumuueckuiit IKCnepuUMenm .

O3HAKOMJIEHUE C MOJIEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX
BELIECTB — METAJIOB W HEMETaoB (rpadgura M ajiMasa), CIOXKHBIX BEIIECTB
(XxJopuaa HaTpus), HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKkLUy OT
BO3JICUCTBHSl  pa3IMYHBIX  (PaKTOPOB, HCCIEAOBAHUE  DIEKTPOIPOBOJHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALMY KUCIIOT, HIEI0YE U COIel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpPHANIOB), IMPOBEACHUE OMNBITOB, WJUIFOCTPHUPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OMNBITOB, HWLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (TOpPEHHE, PEaKLHMH pPa3IoKEeHHUS,
COCIMHEHHUsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  IOMOUIBIO
KaueCTBEHHBIX PEaKIMil HA HOHBI, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/ad.

Hemeranibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOIeHCTBHE
C MeTajylaMH, HEeMeTajulaMu, mienodyamu). Xisoposoaopod. CounsiHas KUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, MNOpuMeHeHue. JleucrBue xjaopa U
XJIOPOBOJIOPOJIa HA OPTAaHU3M YEJIOBEKa. BaxkHEeNIINe XITOPUIbI U UX HAXOXKICHUE B
IIPUPOJIE.

O6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (pusmueckue cBOMCTBa
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOPOAA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHHUE, (PU3UUYECKUE U
XUMUYeckue cBoMcTBa. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pU3NUeCKrue U XMMUYECKHE CBOMCTBA (0011IKe KaK MPeACTaBUTEIIS
KJlacca KHUCIOT U crenuduyeckue). XUMHUUECKHE PEaKIUH, JIeKaIlue B OCHOBE
MIPOMBIIIUICHHOTO CIMOCO0a TOJMYyYeHUs CEepPHOUM KHUCIOTHL. [IpuMmeHeHue cepHoit
KUCIOThl. CONM CEpHOM KHUCIOThI, KAUECTBEHHAs peakuus Ha Cyiab(haT-uoH.
Haxoxnenue cepel u e€ coenuHeHWi B npupoge. XUMHUYECKOE 3arps3HEHUE
OKPYXaIoIEel Cpeabl COENMHEHHUSIMH CEpbl (KUCIOTHBIE JIOXKAH, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacHpoCTpaHEHHE B MPHUPOJIE,
du3nueckre U XuMHueckre cBoiicTa. KpyroBopor azora B npupoje. AMMHUaK, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, OyuyeHue U nmpuMenenre. Coiau aMMOHUS,
uX PU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydeHHue, (PU3NUYEeCKHe U XUMHUYECKHE
cBOMcTBa (00IIME Kak TpPEJCTAaBUTENs Kiacca KHUCIOT U cleuuduueckue).
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS B KQU€CTBE MUHEPAIbHBIX YA0OpEHUM.
XHUMHUYECKOE 3arpsI3HEHNE OKPYKAOIIEH Cpeibl COEAMHEHUSMU a30Ta (KUCIOTHBIE
TOXKAM, 3arpsA3HEHHE BO37yXa, MOYBBl M BOAOEMOB). Dochop, alIOTPOIHBIE
moaudukanuu gocdopa, dhusndyeckue u xumuueckue cpoiictBa. Okcun gocdopa
(V) u dochopras xucnora, GunMuecKne U XUMHUYECKUE CBOWCTBA, MOJIYYCHHE.
Hcnons3oBanue pocharoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIICHUS. YTIIEpO/l, aJUIOTPOIHbIE MOAU(PHUKAIIUY,
pacnpocTpaHeHUe B MPUPOJE, PU3NUECKHE U XMMUUECKHE CBOMCTBA. AcopOIus.
Kpyrosopotr yrnepoma B mpupoae. Okcuawl yriaepona, ux (¢GU3MYECKHE U
XUMHUYECKHE CBOMCTBa, JEHCTBME Ha JKHUBBIE OpPraHU3MBI, TMOJIyYeHHUE U
IpUMEHEHUE. DKOJIOTHYECKUe MpoOJeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepona (I1V),
TUIN0Te3a TJIOOAIBHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3(deKT. YroybHas
KHCIIOTa U €€ CONU, UX (PU3MYECKHME U XHUMHUYECKHUE CBOICTBA, MOJIYyYEHUE U
npumeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-uwoHBL. Vcmonb3oBaHME
KapOOHATOB B OBITY, MEUIIMHE, POMBIIIJIEHHOCTH U CEJTLCKOM XO35HCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, TAHOJI, TJIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOJYKThl UX MepepaboTku (O€H3MH), X pOoJib B OBITY W HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
POl B OKM3HM 4YelOBeKa. MarepualbHOE €IUHCTBO OPraHWYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUM.

Kpemnuii, ero ¢Qusnueckue W XUMHUYSCKHE CBOMCTBA, IIOJyYCHHE U
npumeHeHnue. CoenMHeHs! KpeMHus B pupojae. O0uiue npeacTaBieHus: 00 OKCUae
kpemaust (IV) u kpemHueBoi kucimote. CHIMKATHI, UX MCIOJIb30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. Ba)KHEHIIIE CTpOUTENbHBIC MaTepHasbl: KepaMuKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eroH. [IpobGiaeMbl  6Ge30macHOTO  MCIOJIB30BAHHS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3ll0B HEOPTAaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPHUA-HUOHBI U HAOIIOACHUE MPU3HAKOB



WX TIPOTEKAaHWS, OMBITHI, OTpaXaronue (U3NYECKUE W XUMUYECKHE CBOWCTBA
raJIOTeHOB U HX COEJAMHEHHH (BO3MOXHO MCIOJb30BaHUE BUEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3aMu XJIOPUI0B (raJIOreHUI0B), O3HAKOMIJICHHE ¢ 00pa3liaMu
ceppl M €€ COEIMHEHUAMH (BO3MOXHO WCIIONb30BAHUE BUIECOMATEPHUATIOB),
HaOJII0eHUE TpoLecca O0yTIIMBaHus caxapa MoJ AeMCTBUEM KOHLEHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3yUYE€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHON KHUCIOTHI,
IIPOBE/ICHUE KaueCTBEHHOM peaKIMi Ha CyJIb(}aT-uoOH U HAONIOJCHUE MTPU3HaKa e
IpPOTEKaHMs, O3HAKOMJIEHUE ¢ (PU3MYECKMMU CBOMCTBaMU a3oTa, ¢ochopa u ux
COeTUHEHHI (BO3MOXKHO HMCIIOIB30BAaHUE BUCOMATEPHANIOB), 00pa3liaMu a30THBIX
u (GocPopHBIX YAOOpEeHMIA, OTydYeHUE, COONpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOWCTB aMMHaKa, IMPOBEICHHWE KAYECTBEHHBIX pPEAKIMil HAa WOH aMMOHHUS H
dochaT-uOH U H3yuyEHHE TPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHILICHTPHUPOBAHHOM a30THOM KHUCJIOTBI C MEIbK0 (BO3MOYKHO HCIOJIb30BAHKE
BHUJIEOMATEPHAIIOB), HW3YYEHUE MOJENIEeH KPHUCTAIMYECKUX PpEIIETOK aiMasa,
rpaduta, (QyuiepeHa, O3HAKOMJICHHE C IIPOILIECCOM aACOpOIUU PAaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIVIEM W YCTPOMCTBOM IPOTHUBOra3a, IOJIyYECHHUE,
coOupaHue, paclio3HaBaHUE U HM3YUYEHUE CBOMCTB YTJIEKHUCIIOTO ras3a, pOBElICHUE
Ka4eCTBEHHBIX PEAKIIMA Ha KapOOHAT U CWIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIMEH CHJIMKATHOM MPOMBIIIJIEHHOCTH,
pelIeHrue SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHelme HeMeTalbl U UX
COCIUHEHUSD.

MeTajiibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux a3memeHToB J[. H.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHue mMeTauioB. Metanyeckas CBs3b U
METAJINYECKask KPUCTAJUITMYECKAs PEIIETKA. DIIEKTPOXUMHUYECKUN PATHANIPKECHUN
MeTauioB. DU3NYECKUEe W XMMUYECKHE CBOMCTBA MeTamuioB. OOmue crnocoOsbl
noJiy4eHus MeTasuioB. [IoHATHE O KOPPO3UK METAIITIOB, OCHOBHBIE CTIOCOOBI 3AIIIUTHI
ux oT Kopposuu. CIuiaBsl (CTajb, YyryH, JIOPATIOMAHAN, OPOH32)U WX PUMEHEHHE
B OBITY U IPOMBIIIICHHOCTH.

[[lenounbie MeTauibl: MooKeHHe B llepuonnueckoil cucTeMe XUMHUUYECKUX
anemeHntoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaXOKJIEHHUE B IPUPOJE.
duznyeckrue U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U kaiaus). OKCUIbI U
TUAPOKCUILI HATpUsi W Kanus. [IpuMeHeHHe WIENOYHBIX METaUIOB M UX
COCIMHEHU.

[IlenoyHO3EMENBHBIE METAUIBI MarHud W KaJIbLUWA: TMOJOXEHUE B
[Tepunoanueckon cucreMe xuMudeckux sneMeHToB J[. 1. MenneneeBa, CTpoeHUE UX
aTOMOB, HaxoXJeHue B npupoje. duznueckue 1 XMUMHUUECKHUE CBOMCTBA MarHus



Kanblus. BaxkHeilre coequuenns Kaablus (OKCUT, TUIPOKCH]I, COJIH ). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AmoMuHUN: TIoJIokeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHHME aToMa, HaxOoXXIEHUE B Ipupone. Pusndeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCU]IA
ATIOMHUHUSL.

Kenezo: nomoxenne B [lepruonueckor CHCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HaxOXKIeHWE B Ipupone. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, TuIpoKcuibl U con xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U HOJyUYCHHE.

XumuuecKkuii IKCnepumMeHm:

O3HAKOMJICHHE C OOpasmamMu METaUIOB W CIUIaBOB, WX (HHU3UIECKUMU
CBOMCTBaAaMHU, U3YYEHHE  pE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUSA OKCHAA
KalbllUd W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUECOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIIECCAa TOPEHHUS Kelie3a B KUCIOPOJE
(BOBMOKHO  HCIOJIb30BAHHE  BHUACOMATEPHATIOB), MPU3HAKOB  IPOTECKAHUS
Ka4eCTBECHHBIX PCAKIIUi Ha HOHBI: MAarHUS, KaJIbIIHs, aTIOMHHHS, [IMHKA, xkee3a (1)
u skenesa (I1), mexu (1), HaGmromeHne W OMHCAHME IPOLIECCOB OKpAIIMBAHHS
IUTAMEHU HWOHAMHM HATpHs, Kalusg U Kaiblus (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIEAOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA AIFOMUHUS U
TUAPOKCUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/lad no TeMe «Bakueiiiiue
METAJUJIbl U UX COCAUHEHUS.

XuMus U OKpPY:KaWIIaa cpeaa

BemecTtBa M marepuanbl B IOBCEAHEBHOW KW3HU YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHKE BEIIECTB M XUMHYECKUX peakuuii B ObITy. [lepBasi momolb npu
XUMHUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKArolel cpelbl (mpenesibHas AOMyCTHMast
KOHIIEHTpanus BeulecTs, nainee — [1/IK). Ponp xumMuu B pelieHnn 3K0JIOTMYECKUX
pooIeM.

Xumuueckuii IKCnepumMenm:

M3yueHue oOpasIlOB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Meostcnpeomemnmnule céazu

Peanuzanusi MeXNpeaMETHBIX CBs3EH MpU M3y4eHUM XxuMuu B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHATHUM, TaK U MOHITUH, SIBISIOUIMXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.



OO1ue ecTecTBEHHO-HAyYHbIE MOHATHA: HAY4YHBIA (PakT, THIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CUHTE3, Kiaccuukauus, TMEepUOAUYHOCTb, HaOIIOACHUE,
OKCIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHE, NapHUKOBHIMI
3¢ exT, TEXHOIOTHS, MAaTePHUATTBI.

dusuka: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOIIBI,
PalnOaKTUBHOCTb, MOJIEKyJIa, AIIEKTPUUECKUI 3apsi, IPOBOJTHUKH,
MOJyIPOBOJIHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (U3UUYECKUE BEJIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IIJIaHETHI, 3BE3/b1, CoHIIE.

buonorusi: ¢ortocunTes, AbixaHue, Ouocdepa, dKOCHCTEMa, MUHEpAIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPO/bI, IOJIE3HbIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAaMMBI OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IWHCTBE y4EOHOH H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NPHUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3WTUBHBIX I[IEHHOCTHBIX OpPHUECHTAMU U
paclIMpeHUe OIbITa JEITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1)MaTPpUOTUYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAy4YHOMY HACJIEIOWIO, TOHMMAHMS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2)TPAXKTAHCKOTO BOCTIUTAHUSA:

MPEJICTABJICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIAX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEIbCKOM, TBOPUYECKOW M APYrMX  BHOAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESITEIBHOCTH MPHU
BBITIOJTHEHUW Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIPOIIECCE 3TOM y4eOHO eATeTbHOCTH, TOTOBHOCTH OIEHUBATh
CBOE TMOBEACHUE W TOCTYNKHA CBOMX TOBAPUIIEH C MO3WIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI MOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA!

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSl HAyKHM M COCTAaBJISIOLIUE
OCHOBY I TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SX YEIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIC sl OOBSICHEHHS HAOJIOAAaEMbIX MPOILIECCOB U SBJICHUMH,
MMO3HABATENIbHON, WH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHCJIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypO, JOCTYIHBIMU TEXHUYECKHUMH CpPEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMI0O W NO3HAaHHUIO, J0O003HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOH M  HCCIEAO0BATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4)popMUpPOBAHNS KYJIbTYPHI 310POBbS:

OCO3HAHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0pOBBbI 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOI0JIsl, HAPKOTUKOB, KypPEHHUS ),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  OE30MAaCHOCTH TpHU  OOpaleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3audHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsT  NPEIMETHBIX 3HAHUM MO  XUMHUHM, OCO3HAHHBIA  BBIOOD
VMHJUBUTyaJIbHON TPAaeKTOPUU MPOAOJDKEHUSI 00pa30BaHus C YUYETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIeHOW po(eCCUOHATIBHON IEATEIbHOCTU U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb a/1alITUPOBATHCA B PO(HECCUOHATILHOM Cperie;

6)9K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTMYECKU 11eJ1eCO00pa3HOe OTHOLIECHUE K TPUPOJI€ KAK UCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUSA, INOHUMAHUE LIEHHOCTH 3JI0POBOIO H
O0e3zonmacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(u3HUEeCKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJOJICHUS
MpaBujI 0€30MACHOTr0 MOBEICHU MPU PabOTe C BEUIECTBAMH, a TAKXKE B CUTYyaIUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU MU3yUYEHUU XHUMUH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOr, ISl OBBILICHUS
YPOBHSI ~ 3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TJ00AJIbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTed HMX PEeLIeHUs MOCPEICTBOM METOJ0B XHWMHH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOM ¥ COMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE MJis
(dbopMHpOBaHKS MUPOBO33pEHHUS 00IIIEHAYYHbIEC TOHATHUS (3aKOH, TEOPUSl, MPUHILIUIL,
runoresa, (¢akr, CHUCTEMa, MpOLEecC, OKCIEPUMEHT U Jpyroe.), KOTOphIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LEIOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbBIE NEUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble oOecneunBaloT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NESTETHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Ba3oBble Jijoruueckue AeicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPBIBaTh CMBICT XMUMHYECCKUX TOHSITHH (BBIICIATh MX XapaKTEPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSATUSMH), UCHOJIb30BaTh
MOHSTHS 111 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEPUU ISl KJIaCCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUYCCKUX PEaKIIHi,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3W MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHE PacCyKIeHUs (MHIyKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOUYCHUS;

yMEHUE TMPUMEHITh B TMPOIECCe IO3HAHMUS TMOHATUA (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XHMHUH,
peoOpa30BhIBATH MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICTLHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CHMBOJ DdJIEMEHTa), XUMHuYeckas Gopmyia U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTENbHBIX 3a/lady, C Y4ETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKHUX BEIIECTB M XUMUYCCKUX PEaAKIIHH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

Ba3oBble uccienoBaTeabckue JeiicTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCHI B Ka4eCTBE WHCTPYMEHTA
MMO3HAHMUS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS THTIOTE3BI 11O TTPOBEPKE
MPaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

NpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3aIMUd M MPOBEIACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJ0M IpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yibTar, GOpMyIupoBaTh 00OOIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICOBAHUS, COCTABIIATH OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c ungopmanmeii:

yMEHUE BBHIOWpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABIICHUS, MTOTYYaEMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayYyHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJECpP)KaHHS, CIIPABOYHBIC
mocoOus, pecypcel VHTepHeTa), KPUTHYECKH OIICHHBATh NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHAITh Pa3IMYHbIE METOJbl M 3alpOChl IPU MOHCKE M OTOOpE
MHPOpPMAIMM U COOTBETCTBYIOLIMX JaHHBIX, HEOOXOJUMBIX [UIsl BBINOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 OIpPENEIEHHOIO TUIA, TPUOOPETEHHUE OIIbITA B
o0jacT UCHONB30BaHUs HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPO aKTHBHOT'O MCIIOIb30BAHMS PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHUs HHGOPMAIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMami,
IpyruMu popMamMu rpapuKi U UX KOMOUHALIUSIMU;

YMEHHE WCIIOJIb30BaTh W AaHAJIM3MpOBaTh B Ipolecce y4uyeOHOW U
UCCIIEIOBATENBCKON N1€ATEIBHOCTH UH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOWIEH MPUPOTHON
Cpelbl.

KoMMmyHuKaTHBHBIE YHHBepPcaibHble YueOHbIE JeliCTBUS:

YMEHHUSI 3a/1aBaTh BONPOCHI (B XOJ€ JUaJIora U (WJIM) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoil  TeMmbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHHUSI TIPETIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJICTaBIsTh  IOJYyYEHHBIE  pPe3ydbTaThl  IMO3HABATEIHHOMN
ACSTEIbHOCTY B YCTHBIX W THCHMEHHBIX TEKCTaX; JenaTh MPe3CHTAIHIO
pPE3yNbTAaTOB BBIMOJHEHHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OIbITA,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIBHON WM HWCCIENOBATENbCKOM  JCATEIbHOCTH TNPU  PEUICHUH
BO3HUKAIOIIUX TPoOJieM Ha OCHOBE ydéra OOIMX HMHTEPECOB MU COTJIACOBAHHMS
no3unuil (00cyX1eHusi, OOMEH MHEHHMSIMH, «MO3TOBbI€ LITYPMbD», KOOPAMHALINS
COBMECTHBIX JCHCTBMI, OINpeAeNeHue KpPUTEpPUEB IO OIEHKE KayecTBa
BBITNIOJTHEHHOMN pa0oThl U JpyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBUSA:

YMEHHE CaMOCTOATEIbHO OMPENENATh LEeIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BBIOUpATh Hanbonee dPPeKkTuBHBIC CIIOCOOBI pelleHrs Y9eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOATEIbHO COCTaBISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUM IIPU  BBIIOJIHEHUN 3aJaHUA C  YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOTO pe3ysibTaTa 3asBICHHON IENH, yMEHHE
MCIIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, Mpe/iaraeMble B YCJIOBUH 3a/laHUH.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeAMETHBIX peE3yJdbTaTOB 10 OCBOEHHUIO 00S3aTEILHOTO
collepKaHUs, YCTAHOBJIEHHOTO MJaHHOW (enepanbHOM paboueld Mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NeUCTBUN, crnenupuuecKkue I TNpPeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHIO HOBOIO  3HAaHMs, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHiry oOyuenusi B 8 kiacce npeiMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOHAsT U HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJIIPHBIM 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIECHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiacCu(PuKanus peakiuii: peaxiuu
COCIMHEHUSA, PEAaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, PpPEaKIHNH
oOMeHa, HK30- U PHJIOTEPMHUUECKHE PEAKIINH, TETII0BOM 3(h(PeKT peakiumu,
SJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, PaJNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJEHTHAs CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWUOH, pPacTBOP, MaccoBas JOJisI BEHIECTBA
(poreHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTH 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBjieHUS (Hopmy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENSATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIWHEHUI IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoamaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3nyaTh MOHSITUS «IJIaBHAs
noarpymnmna (A-rpymnma)» u «nodounas noarpymmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOMBI, COOTHOCHUTH OOO3HAYECHUS, KOTOpPhIE HMMEIOTCS B
tabmune «llepuonuueckas cucrema Xumudeckux osnementoB JI. .
MeHneneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, O0IIee YHCIO AIEKTPOHOB U
pacrpeiesieHre uX MO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHUCIy M COCTaBYy YYacTBYIOLIMX B pPEaKUUU
BEIIIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJITBEPXkAAsi ONUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JEMEHTa MO0 (opMylie COECIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJAUTD PACUETHI IO YPABHEHUIO
XUMHUYECKOMN pEaKInH;

IIPUMEHATH OCHOBHBIE OIEPALN MBICIIUTEIBHOMN NEATEIBHOCTH — AHAIIN3 U
CUHTE3, CpaBHEHHE, OOOOIeHHe, CHCTEeMaTU3alrio, KiacCu(pUKaIUIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — Il M3yYEHHsI CBOMCTB
BEIIECTB M XMMHYECKUX PEAKLUUN, €CTECTBEHHO-HAyYHBIE METOMbI
NO3HaHUsI — HAOJIOJIEHUE, W3MEpPEHHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peayIbHBIA U MBICIICHHBIN );

CJIEIOBaTh MpaBUiIaM MOJIb30BaHUS XUMHUECKOU TOCYI0M 1 JTA0OpaTOpHBIM
o0opyJoBaHMEM, a TakKKe IMpaBUjiaM OOpalleHusi C BellecTBaMU B
COOTBETCTBUM C HHCTPYKUMSIMHM 110 BBINOJHEHUIO J1TAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPEAEIIEHHON
MacCOBOM JIOJIEM PAaCTBOPEHHOrO BEWIECTBA, IUIAHUPOBATh M NPOBOJIUTH
XUMHUYECKHE IKCIIEPUMEHTHI IO PACHO3HABAHHUIO PACTBOPOB WIEJIOYEN U
KHCJIOT C MOMOIIBI0O UHAUKATOPOB (JIakMycC, peHOIPTaNIenH, METUIIOPAHXK

U Ipyrue).

K xoH1y oOydenus B 9 Kkiacce npeMeTHbIE pe3yabTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIINXCA YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHH: XUMHYECKUU
DJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 ekt
peakIuu, MOJIb, MOJISIPHBIN 00BEM, pACTBOP, DJIEKTPOIUTHI, HEIJEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOIMAIMsl, pPEaKUMd  HOHHOrO  OOMEHa,
KaTajan3aTop, XMMHYECKOE paBHOBEcHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE, AJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (xoBajIeHTHas, MOHHAas,
MeTaNINYECKas), KpUCTaUIMUeCcKas peleéTKa, KOppo3Husl METAIIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON pPEAKUUH, NPEIETbHO IONyCTHUMAas KOHUEHTpPALUs
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMYECKUX TOHITUH H
MPUMEHSITH 3TH HOHSTHUS MIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (hopmyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

ONPEIENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3JIMYHOTO COCTaBa, NPUHAMIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHMN To (opmysiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsi MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBate cMmbici llepuonnueckoro 3axonHa JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TIOHMMAaHWE: OMNHUChIBATh M XapaKTepU30BaTh
Tabnuunyto (opmy Ileprognueckoil cUCTEMbl XUMUYECKHUX 3IIEMEHTOB:
paznuyaTh MOHATHS «rJaBHas mnoArpynna (A-rpymnma)» M «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaueHUs1, KOTOPhIE UMEIOTCS B IEPUOIUYECKOM TabIUIE, C YUCITOBBIMU
XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKUX DJJIEMEHTOB (COCTaB U
3apsan  saApa, OOLIee YHWCIO JJIEKTPOHOB U pacOpelereHre HX I0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaenax MaJlbIX MEpPUOAOB U
[JIABHBIX MOJATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIIECTBA,
XUMHUYECKHUE peakuuu (M0 YHUCIy M COCTaBYy Y4YacTBYIOIIMX B peaklUuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEHU(PUICCKUEC XUMHUUYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsi OIMKUCAHUE
npuMepaMl MOJEKYISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTABJISITH  YPaBHEHHUS DJIEKTPOJUTUYECKOM AMCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAEHHbIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETUYECKOM CBSI3U MEK/Ty BEIIECTBAMH PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTaBIICHUS JICKTPOHHOTO OajaHca STUX PEeaKIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAICHUN B Pa3IuIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO JJIeMeHTa Mo ¢opMylie COeIUHEHUS,
MacCCOBYIO JIOJIO BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI 10 YPABHCHHIO
XUMHYECKOHN peakilnu;

COOJTIOIaTh TIPaBHMIIA MTOJIH30BAHUS XUMUYECKON TTOCYI0N U Ta00PaTOPHBIM
o0opylioBaHMEM, a TakK)Ke TMpaBuia OOpallleHHs C BEIIECTBAaMH B
COOTBETCTBUM C HMHCTPYKIHMSMHU TI0 BBINOJHEHUIO JIa0OPATOPHBIX
XUMHYECKHUX OTBITOB 10 MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka U yriaekucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIIIE KAYECTBEHHBIM COCTaB Pa3IMUHbIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOonart-, (Qocdar-, cunukar-, cyinbdar-, THIAPOKCUA-HUOHBI, KATUOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlH MBICIIUTEILHOMN NEITETEHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IeHNEe, CUCTEMATU3aIl1I0, BBISIBJICHUE TPUUNHHO-
CJICICTBEHHBIX CBS3C€H — IS U3YYCHHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peaKkiuii, eCTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS — HaAOJIOACHHUE,
U3MEpeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PEaibHBIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanuectBouacon DJIeKTPOHHbIE
n . HaumeHnoBanuepasnenos Be (uudposBbie)
KoHnTpoabn IIpakTHYeck
/ U TEMIIPOrpaMMBbl er o0pa3oBaTe/ibH
bIepadoThI uepadoThI
n 0 blepecypchl
Pasnen 1.IlepBoHava/ibHbIEXUMUYECKHETIOHATHS
Xumusi — BaxkHast 00J1aCTh bubnmoreka
1. €CTECTBO3HAHUS U 5 5 HOK
1 MPaKTUYECKOM https://m.edso0.ru
JeITEeIbHOCTH YeJIOBEKa [7f41837¢
bubnuoreka
1. BemectBa n 15 1 HOK
2 XUMHUYECKUEPEAKIINT https://m.edso00.ru
[7f41837c
Htoro nopasnemny 20

Pa3nen 2.11epuoanyeckuii 3axon u [lepuoguyeckasi cucreMa XHMHUYECKUX dJ1eMeHTOB J1.

H. MenneneeBa. CTpoeHHEaTOMOB. XUMHYECKASICBA3D

[Tepuonnueckuii 3aKOH U

bubanoreka
[Tepuoanueckas cucrema
3. LHOK
XHMHYECKHUX 3JIEMEHTOB /[. 7
1 . Mennencena https://m.edsoo.ru
- VICHA : /7§41837¢
Crpoenuearoma
bubanoreka
3.
XuUMHUYeCcKas CBA3b. 5 1 HOK
2 https://m.edso0.ru
[7f41837¢
Uroro nopazneny 12
Pa3nen 3.BaxxuHeline npeacTaBuTe M HEOPraHUYeCKMX BelleCTB
bubaunoreka
3. Boszayx. Kucnopon. 5 LIOK
1 [TonsaTue 06 okcugax https://m.edsoo.ru
[7f41837¢c
bubauoreka
3. Bonopon.Ilonstre o 3 1 LIOK
2 KHUCJIOTaX U COJIAX https://m.edso0.ru
[7f41837¢c
3. Boga. PactBopsl. [lonsitue 5 1 1 Bubnuoreka
3 00 OCHOBaHUSX [HOK



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

https://m.edsoo.ru

[7f41837c
bubanoreka
OCHOBHBIEKJIACCHIHEOPTaHU 11 HOK
YEeCKUXCOEIUHEHU N https://m.edsoo.ru
[7f41837¢
Hroro nmopazueny 30
Pa3nen 4.. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIEPeAKIIUN
bubanoreka
OKUCIUTEILHO-
LHOK
BOCCTAaHOBUTEIILHEIE 3
https://m.edsoo.ru
peakiim /7f41837c
bubanoreka
OK
W 3 1
TOro nopasieity https://m.edsoo.ru
[7f41837¢
bubanoreka
OK
p 3 1
C3CPBHOCBPEMA https://m.edsoo.ru
[741837c
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



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

9 KVIACC

No KoandyecTBouacoB DJIeKTPOHHbIE
n | HaumenoBanumepasgeioBu | Be (uudposbie)
KoHnTpobH IMpakTnyeck
/ TEMIIPOrpaMMBbI er o0pa3oBaTejibH
blepadoThI uepadoThI
n 0 blepecypcehl
Pa3zgen 1.BemecTBo M XuMHYeCKHe peaKIMU
Bubmnoreka
1 [ToBTOpEHME U YIITyOJICHHE OK
' 3HaHUI OCHOBHBIX Pa3/IeioB 5 1 !
1 cvoca & Kiacea https://m.edsoo.ru
P /7412636
Bubmnoreka
1. OCHOBHBIE3aKOHOMEPHOCTH 4 LHOK
2 XUMHYECKUXPEAKIUI https://m.edsoo.ru
[7f41a636
bubnuoreka
DNEeKTpONIUTHYECKAs
1. 1HOK
IUCCOLMANNA. XUMUYECKHE 8 1 1
3 https://m.edsoo.ru
peaKkIu B pacTBOpax 17£413636
Nroro nopazgeny 17
Pa3zgen 2.HeMeTa/JIbI 1 NX cOeAMHEHUSA
Bubmnoreka
OO6mast xapakTepUCTHKA
2. 1HOK
XUMHYECKHX DIIEMEHTOB 4 1
1 VIIA-rovITeL Catorernt https://m.edsoo.ru
PYHIIBL. /7412636
OO6m1as xapakTepUCTHKA Bbubnuoreka
2. XAMHYECKHUX DJIEMECHTOB 5 HOK
2 VIA-rpynnel. Cepa u https://m.edsoo.ru
e€coeqUHECHUS /7412636
OO6m1ast XxapakTepucTruKa Bbubnuoreka
2. XHMHYECKUX AJICMEHTOB HOK
7 1
3 VA-rpynmesl. A3zot, hpochop https://m.edso0.ru
M UX COCIUHEHHUS [7f412636
OO6mrast xapakTepuCTUKa Bbubnuoreka
2. XUMHUYECKAX DJJIIEMEHTOB LIOK
8 1 2
4 IVA-rpynnel. Yraepon u https://m.edsoo0.ru
KPEMHHI U UX COETUHEHUS [7f412636
Hroro nopasneny 25

Pa3zgen 3.MeTa/LIbl M UX COCIUHEHUSA



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

bubnuoreka
3.
OO01IMeCBONCTBAMETAILIOB 4 HOK
1 https://m.edsoo.ru
[7f41a636
Bbubinnoreka
3. Baxuerinie MeTaisl 1 UX 16 [IOK
2 COEINHEHUS https://m.edsoo.ru
[7f41a636
Hroro nopazueny 20
Pa3znen 4. XuMus u okpy:xamomas cpeaa
Bbubinnoreka
4, BemecTsa n Mmarepuaiisl B 3 ITOK
1 JKU3HHU YeJI0BEKa https://m.edsoo.ru
[7f41a636
Hroro mopazueny 3
Bubianoreka
PezepBHOECBpEMS 3 HOK
https://m.edsoo.ru
[7f412636
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoanyecTBo4acos
N
B Hara | DaekTpoHHbIeHUPPO
Il c KonTpo MpaxkTn
Temaypoxka U3y4 Bble0Opa3oBaTeJbHbI
/ e | JbHbIEp  4YecKHep
eHusl epecypchbl
n r a00TbI a00TbI
0
[Ipenmer xumuu. Pois
bubmuoreka [JOK
XHMHUH B KU3HH
1 1 https://m.edsoo.ru/ff0d2
yenoBeka. Temna u
10c
BEIIIECTBA
[TonsiTue o MeToax bubmorexa LIOK
2 1 https://m.edsoo.ru/ff0d2
MMO3HAHUS B XUMUH
27e
[TpakTuyeckas pabora
Ne 1 «IIpaBuia paboTsl
bubmuorexa [JOK
B 1a00OpaTOpuu 1
3 . 1 1 https://m.edsoo.ru/ff0d2
pUEMBI OOpAIICHHS C 3dc
J1a00paTOPHBIM T
000pyI0BaHUEM
YucTele BelecTBa U bu6mmoreka [IOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ff0d2
pa3aeneHus cmecen 6ca
[TpakTrueckas padota
Ne 2 «Paznenenue bu6mmoreka [JOK
5 cMecel (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d2
OYMCTKH IIOBAPEHHOMN 8c8
COITN)»
bu6mmoteka [IOK
6 | ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢
XuMHUYecKre
AJIEMEHTHI. 3HAK1 bu6mmoreka [IOK
7 (CMBOJIBI) 1 https://m.edsoo.ru/ff0d2
XUMHYECKUX be8
AJIEMEHTOB
MpocThic 1 bu6mmoreka [IOK
8 P 1 https://m.edsoo.ru/ff0d2a
CJIO)KHBICBEIIICCTBA 6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

ATOMHO-
MOJIEKYJISIPHOCYICHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2
ds0

3aKO0H IMOCTOSHCTBA
COCTaBa BEIIECTB.
Xumuueckas hopmyna.
BanentaocthaTroMoBXU
MHMYCCKUXDIICMCHTOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2e
ae

OTtHOCUTENIbHAS
aToMHas Macca.
OTtHOCUTENIbHAS
MOJIEKYJIIpHas Macca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3
23c

MaccoBast noas
XUMHYECKOI0 dJIEMEHTA
B COEIUHEHNU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3
50c

KonnuecTBo BemecTna.
Mouns. Monspras
Mmacca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5
230

duzuyeckue u
XHUMUYECKHE SIBICHUS.
XuMHUYecKasi peakius

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3
7fa

[Ipu3naku u ycnosus
IIPOTEKAHUS
XUMHUYECKHUX peaKkLui

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHUs
MAaCCHI BEIIICCTB.
XUMHYeCKHe
YpaBHEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3
b88

Brerancnenus
KOJIMYECTBAa, MaCChI
BEIIeCTBA MO
YpaBHEHUSM
XUMHUYECKHUX PEaKIUi

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5
708

Knaccudukarms
XUMHYECKUX pPEeaKINil
(coemuHeHwsl,
pa3ioXKeHus,
3aMeleHus, o0OMeHa)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3f
34

M. B. JlIomoHOCOB —
Y4EHBIN-
SHIMKJIOICIUCT.
O06o06micHue U

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4
Oc4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

CUCTEMAaTU3allUsI3HaHU

v

u

KoHnTtponbHas pabota
Nel mmo Teme
«BemiecTBa u
XUMHUYECKHE PEAKITHI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4
290

ITepBbie MONBITKU
Kiaccuukanum
XUMHYECKHX
aneMeHToB. [loHsiTHe 0
rpynmnax CXOHBIX
3JIEMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/00ad9
ffa

[lepuoauueckuii 3aKoH
u [lepuonuueckas
CHCTEMA XUMHYECKUX
anemenTtoB /l. U.
Menpaeneena

bubmuoreka [JOK
https://m.edsoo.ru/00ada
52¢

[Iepuoast, rpymisl,
HOATPYIIIBI

bubmuoreka [JOK
https://m.edsoo.ru/00ada
52¢

CtpoeHue aTOMOB.
CocraB aTOMHBIX sIEp.
H3otomnsbl

bubmuoreka [JOK
https://m.edsoo.ru/00ada
342

Crpoenue
AIIEKTPOHHBIX
000J109€K aTOMOB

bu6mmoreka [IOK

DJICMCHTOB https://m.edsoo.ru/00ada
Ilepronnueckoi 6bc

cuctemsl /1. W.

Meneneesa

XapakTepucTuka

XAMHYECKOT0 AJIEMEHTA
IO €ro MOJIOKEHUIO B
[Iepnoanueckoi
cucteme /1. 1.
Menpeneena

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
824

3HaueHHue
IIepuonnueckoro
3aKOHA JJIs Pa3BUTHS
HayKH U NPAKTUKH. [].
N. MenpneneeB —

bubmuorexa [JOK
https://m.edsoo.ru/00ada
96e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Y4EHBIH, [1E1aror U
rpak JaHuH

DIIEKTPOOTPHULIATETHLHO
CTbaTOMOBXUMHNYCCKUX

bu6mmoreka [IOK
https://m.edsoo.ru/00ada

3JIEMEHTOB ab8

Bbu6mmorexa [JOK
HonnasxumMmueckascBs

https://m.edsoo.ru/00ada
3b

c34

Bbu6morexa [JOK
KoBanentHasnossipHas

https://m.edsoo.ru/00ada
XHUMHYECKASICBI3h

ab8

bu6mmorexa [IOK
KoBasenTHastHENONIApH

https://m.edsoo.ru/00ada
ATXUMHYECKASICBI3h

ab9

KonrponbHas pabora
Ne4 o Teme
«CTpoeHnue aroma.
XUMHUUECKASICBA3Zb)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
290

dusznueckue u
XMMHYECKHE CBOMCTBA
KHCIIOpoJia (peaKiuu
OKHUCIICHUS, TOPEHUE).
Ilonsarueoboxkcugax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
614

Crioco0b! noay4eHus
KUCIIOpPOAa B
nabopaTopuu U
IPOMBIIIJICHHOCTH.
[IpumeHnennexncaopos
a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
97a

TemoBoit a3 pext
XUMHUYECKON PEaKIINH,
HIOHSITHE O
TEPMOXUMHYECKOM
YPaBHEHHUH, IK30- U
SHAOTECPMHYCCKUX
peaxkuusax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4
790

Tonnmuso (HePTH, yroib
U MeTaH). 3arpsa3HeHue
BO3JlyXa, CIIOCOOBI €ro
IPEOTBPALLICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c
4a



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[TpakTrueckas padora
Ne 3 o Teme
«ITonyuenue u
coOupaHue KUCIOpoa,
U3YYEHUE €r0 CBONUCTBY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4a
e2

Bonopon — sneMeHT u
MIPOCTOE BEUIECTBO.
Haxoxnenue B
pupoie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
ddo

duznyeckue u
XHMHYECKHE CBOMCTBA
BOJIOpO/IA.
[IpumenenuneBoopoaa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4
ddo

IloHsaTHue 0 KUCIOTaX U
COJIIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5
0d2

Crioco0b! noy4eHus
BOJIOPO/Ia B
naboparopuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
ddo

[TpakTuueckas padora
Ne 4 o Teme
«lTonyuenue u
cobupaHue BOopoaa,
W3Y4YEHUE €r0 CBOMCTBY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f
42

MounsipHblil 00bEM
ra3oB. 3aK0H ABOTaJpO

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5
42e

Boruncienus 00bEMa,
KOJINYECTBA BEIIECTBA
rasa o ero
W3BECTHOMY
KOJINYECTBY BEILIECTBA
Wi 00bEMY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5
5a0

Brrunciaenus o0bEMOB
ra3oB M0 ypaBHEHUIO
peaKIuu Ha OCHOBE
3aK0HAa 00BEMHBIX
OTHOIIEHUH Ta30B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5
708

duznueckue n
XAMHUYECKHE CBOMCTBA
BOJIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5
87a



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
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/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

CocTaB OCHOBaHHUH.
TTonsTHE 00
WHIUKAaTOpax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5
9e2

Bona xax
pPacTBOPUTEIIb.
Hacrwimennsie u
HCHACHIILICHHEIC
pactBopbl. MaccoBas
JIOJIS BEIIIECTBA B
pactBope

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5
b40

[TpakTrueckas padota
Ne 5 mo teme
«Ipurorosnenue
pPacTBOpPOB C
onpeacnEéHHON
MacCOBOM A0JeN
PacTBOPEHHOTO
BEILECTBA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5e
ba

KonTponbhas pabota
Ne3 o Teme
«Kucnopoa. Bogopo.
Boma»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6
342

OKcHABIL: COCTAB,
KJIaCCU(pUKALIS,
HOMCHKJIATypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6
64e

ITonyyenue u
XUMUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX
OKCHJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6
64e

OcHoBaHusI: COCTaB,
KJ1acCU(pUKanus,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6
/ca

[Tonyuenue u
XAMHUYECKHE CBOMCTBA
OCHOBaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6
7ca

KucnoTsr: coctas,
KIIacCU(pUKaIus,
HOMEHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfe
e2

ITonyyenue u
XUMUYECKHE CBOMCTBA
KHCJIOT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0Odfe
e2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Comnu (cpennue):

bu6mmoreka [IOK

5) HOMEHKJIaTypa,
https://m.edsoo.ru/00ad9
7 CIOCOOBI TTOJTY4YCHHS, 474
XHUMHUUYECKHUE CBOMCTBA T
[TpakTrueckas padora
Ne 6. Pemenne
5 AKCIIEPUMEHTAIBHBIX bubnnoreka [HOK
8 3a7a4 1o TeMe https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIACCHI b7c
HEOPTraHUYECKHUX
COEIUHEHUI)
I'eneTnyeckas cBI3b
bu6mmoreka [IOK
S | Mexay Kiaccamu
https://m.edsoo.ru/00ad9
9 | HeopraHMYeCcKHX 250
COCIMHEHUN —
6 O6o0meHue u bubmuorexa [JOK
0 CUCTEMATU3alUA3HAHU https://m.edsoo.ru/00ad9
17} ch2
KoHTtposbHas pabora
6 Ne4 o Teme bubmuorexa [JOK
1 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9

HEOPraHUYECKHUX
coenuHeHun"

ela

© o100 O1| N 01O O1|O1 O OT|W O N O1



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

_ OO O O

6 Bbu6mmorexa [JOK
5 CTeneHbOKUCICHUS https://m.edsoo.ru/00ada
€28
6 OKHUCITUTENbHO- bubmuorexa [JOK
3 BOCCTAaHOBUTEJIbHBIEPE https://m.edsoo.ru/00adb
AKIUU 076

6 Oxuciurenu u
4 BOCCTaHOBUTEIN

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
076

O06o0061IEHNE U

bubmuoreka [JOK

6

5 CHCTEMAaTH3aIUsI https://m.edsoo.ru/00adb
3HAHUH 076
PezepBHbIit

6 | ypok.O6o0mIeH e 1
6 CUCTEMATH3ALUS
3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
33c

Pe3epBHbIii ypok.
6 O0o0061IeHNE U

7 CHCTEMAaTH3allHs
3HAHHI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9
ch2

Pe3zepBHbIil ypoK.
6 O06o06mIeH e U

8 CHCTEMAaTHU3allHs
3HAHUMN

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d6
1c6

OBIIEE KOJIMYECTBO
YACOB IIO0
[NPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosanuyecTBOUacoB
N B Jar
- Kontp Ipakr ans DJIeKTPOHHbICNH (D
c
/ Temaypoka 0JIbHBI HYECKH qeﬂy poBbIeoOpa3oBarte
e
adort adort JIbHBbIEpeCYypChI
n . | epador | epabor | o pecyp
bI bI
0
Ilepnonrueckuit 3aK0H.
[lepuoanueckas bubnnoreka [HOK
1 cHUCTeMa XMMHUYECKUX 1 https://m.eds00.ru/00
snementos /1. U. adb59e
MeneneeBa
3aKOHOMEPHOCTH B
N bu6mmoreka [IOK
W3MEHEHUU CBOMCTB
2 UIMICCKIX AICMCHTOR 1 https://m.eds00.ru/00
; adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudpukanus n
HOMCHKITATYpa bubmuorexa [JOK
3 HeODrAHITIeCKIX 1 https://m.eds00.ru/00
p adb7e2
BEILIECTB
Bunn xumuueckoit
bu6mmoreka [JOK
CBSI3H M TUITBI
4 1 https://m.eds00.ru/00
KPUCTATNICCKIX
< adbac6
penéTox
KonTponbnas pabota
Nel o Teme
«IloBTOpEHNE U
5 P . 1 1
yriyOJIeHHe 3HAaHUT
OCHOBHBIX pa3JIeJioB
Kypca 8 kimacca»
Knaccudukamms
N bubmuorexa [JOK
XUMHYECKHUX peaKinuit
6 — 1 https://m.edso00.ru/00
P adbch0
MpU3HAKaM
[TonsTHE O CKOpOCTH
XUMHYECKON PEAKIIUU. bubnuorexa [JOK
7 IloHsTHE O TOMOTEHHBIX 1 https://m.edso0.ru/00
Y FeTEPOTeHHBIX adbe9a
peaKnusx



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

IloHsaTHEe 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIIOLLKME HA CKOPOCTh
XUMHYECKOHN peaKkiuu 1
MOJIOKEHHE
XHMHYECKOT'O
paBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/00
adc28c

OKHUCIIUTETBHO-
BOCCTaHOBHUTEIIbHBIEpEa
KI[UH

bu6mmoreka [IOK
https://m.edsoo.ru/00
adcade

Teopus
3JIEKTPOITUTUUECKON
nucconuanuu. CuabHbIe
U cliabble 2JIEKTPOITUTHI

bubmuorexa [JOK
https://m.edsoo.ru/00
adcd68

HNonneleypaBHeHUsApEaK
Ui

bubmuoreka [JOK
https://m.edso0.ru/00
add448

XHUMUYECKUE CBOKCTBA
KHUCJIOT U OCHOBaHU B
CBETE MPEACTABICHUI
00 3IEKTPOTUTUYECKOM
U CCOLIAIUU

bubmuoreka [JOK
https://m.edsoo.ru/00
add5d8

XHUMHUUYECKHUE CBOMCTBA
CoJIell B CBETE
Ipe/icTaBIeHH 00

bu6mmoreka [JOK
https://m.edsoo.ru/00

JJIEKTPOJIUTHYECKON addgb2

JTUCCOITHAITIT

omsTHe 0 bubnuorexa [JOK
. https://m.edso0.ru/00

THAPOTN3ECONICH

add9d4

O0600111eH1E U
CHCTEeMAaTU3alUI3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00
addd12

[TpakTuueckas pabota
Ne 1. «Pemrenue
AKCIIEPUMEHTAIBHBIX
3a7a49»

bu6mmorexa [IOK
https://m.edsoo.ru/00
addbfa

KonTponbHas pabota
No2 o teme
«INEKTPOIUTHYECKAS
JUCCOITHAITHS.

bu6mmoreka [IOK
https://m.edsoo.ru/00
addecO



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

XUMHYECKUEpEaKUU B
pacTBopax»

OO6m1as XxapakTeprucTruKa
rajoreHoB.
XUMHU4YecKre CBOMCTBA
Ha IpuUMepe xjopa

bubmuoreka [JOK
https://m.edsoo.ru/00
addfe2

XJ10pOoBOAOPO.
CousiHas KHCJI0Ta,
XHAMHUYECKHE CBOICTBA,
MOJTy4YeHUeE,
MIPUMEHEHHE

bubmuorexa [JOK
https://m.edsoo.ru/00
adel04

[TpakTrueckas pabora
Ne 2 o Teme
«[lomy4yenue consiHoM
KHUCIIOTBI, U3y4YEHUE €€
CBOMCTB

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade348

Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIUi,
€CJId OJUH U3
pEeareHToB J1aH B
n30LITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade488

OO6mrast xapakTepucTUKa
351eMeHTOB VIA-

TPYIIIBI

bu6mmoreka [JOK
https://m.edsoo.ru/00
ade64a

Annorpomnssie
MOIU(DUKAIIIH CEPBHI.
Haxoxnenue cepol u e€
COEIMHEHU B IPUPOJE.
XUMHUUYECKUECBOMCTBAC
epbl

bu6mmoreka [JOK
https://m.eds00.ru/00
adeb4a

CepoBonopon,
CTpoeHue, PU3nIecKue
Y XMMUYECKUE CBOWICTBA

bubmuorexa [JOK
https://m.edso0.ru/00
ade802

Oxkcunsl cepsl. CepHas
KHCIOTa, (U3UUYECKUE U
XHMHYSCKHE CBOMCTBA,
MIPUMEHCHHE

bubmuorexa [JOK
https://m.edso0.ru/00
adea28

XUMHUYECKUE PEAKIUH,
JIeXKaIue B OCHOBE
MPOMBIIIUIEHHOTO
croco0a MoJTydeHHst

bubmuoreka [JOK
https://m.edso0.ru/00
adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

CEPHOU KHUCIIOTHI.
XUMHUYECKOE3ArpsA3HEH
HEOKPYKaIOLIEHCPENbIC
OCIMHEHUSMUCEPDI

Brlunciienue MmaccoBou
JIOJIA BBIXOJ1a TTPOJTYKTa
peakiumn

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a

OOm1ast XapaKTepHCTUKa
3JIEMEHTOB V A-Tpymiibl.
A30T, pacrpocTpaHeHue
B IIpuUpojie, pu3ndecKue
Y XMMUYECKUE CBONCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00
adeeab

AMMUak, ero
(dbuzndeckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U
MIPUMCHCHHE

bubmuorexa [JOK
https://m.edso00.ru/00
adf004

[IpakTnueckas padbota
Ne 3 o Teme
«ITomyuenne ammmaka,
M3y4YEHUE €r0 CBOMCTBY»

bubmuoreka [JOK
https://m.edsoo.ru/00
adf180

A3oTHAas KucioTa, eé
¢buznueckue u
XHUMHUYECKHE CBOMCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/00
adf306

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUSI B KAUECTBE
MHUHEpaIbHbIX
yI0OpeHui.
XHUMUYECKOe3arpsi3HEH
HEOKPYKAIOIIEHCPEabIC
OCIMHCHHUAMHA30Ta

bu6mmoreka [JOK
https://m.eds00.ru/00
adf518

®dochop. Okcun
docoopa (V) u
dbochopnas kucnora,
¢buznyeckue u
XHUMHYECKHE CBOMCTBA,
MOJTyYeHHE

bu6mmorexa [IOK
https://m.edsoo.ru/00
adf68a

Hcnonb3oBanue
docdaroB B kKauecTBe
MUHEPATBHBIX
yaoOpeHui.

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

3arpsi3HeHUETIPUPOIHOM
cpenbidhocharamu

Yraepon,
pacrpocTpaHeHHe B
npupo/ie, pu3nueckue u
XHUMHUYECKHE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00
adfd9c

Oxcuibl yriaepona, ux
(dbuzuveckue u
XUMHUYECKHE CBOMCTBA.
DKOJIOTHYECKHUE
POOJIeMBI, CBSI3aHHBIC
C OKCHJIOM yTJIepojia
(V)

bubmuoreka [JOK
https://m.edsoo.ru/00
adfebe

YroapHasg KUCIIOTa U €€
CcoIx

bubmuoreka [JOK
https://m.edsoo.ru/00
ae006¢

IIpakTuyeckas pabora
Ne 4 o Teme
"[lonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHaT-uoH"

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae027e

[lepBoHauaBHBIE
MMOHATHS 00
OpPTraHUYECKUX
BEIIECTBAX KaK O
COEJIMHEHUSX yIiiepo/ia

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae054e

Kpemuuii u
€roCOEIUHEHMS

bu6mmoteka [IOK
https://m.edsoo.ru/00
2e080a

[IpakTnueckas pabota
Ne 5. Pemienue
IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
«Baxxnenmmue
HEMETAJUIBI U UX
COEIUHEHMS»

bubmuorexa [JOK
https://m.edso00.ru/00
ae0bf2

KonTponbhas padora
Ne3 mo Teme
«Baxxneimue
HEMETaJIbl U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00
2e0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX JJICMCHTOB

— METaIo0B.
4 Merammueckas CBSI3b U bubmmoreka [JOK
3 MeTaJuTHdecKas https://m.edso0.ru/00
KpUCTaJUIMYeCKast ael03e
peméeTKa.
duznyeckuecBOUCTBaM
€TaJlJIOB
XuMHYECKHE CBOMCTBA
4 METaJLJIOB. bu6mmoreka [IOK
4 DNEeKTPOXUMHUYECKUN https://m.eds00.ru/00
Al HaNpsHKEHUN aell56
METAJIJI0B
OO011e Croco0bl
MOJIy4EHUsI METAIIJIOB.
CnnaBsl. Berancnenus
bu6mmoreka [IOK
4 | 1o ypaBHEHUSIM
5 . https://m.edso0.ru/00
XUMHYCCKHUX PEaAKIIHA, 261156
€CJIM OJINH U3 =
pEareHToOB COACPKUT
MIPUMECH
4 | Tomsue o bu6mmoreka [IOK
5 « TMETAILIOR https://m.edso0.ru/00
OPPOSHHMETAILIO 2e1278
4 bu6mmoteka [IOK
[IlenoynbIEMETATIITBI https://m.eds00.ru/00
7
ael4h2
4 OKcHUIBI U THUIIPOKCH/TBI bubmaorexa LIOK
8 HATOHS 1 KA https://m.edso0.ru/00
p ae14b?
4 [[lenoyno3zemenbHbIE bubnuorexa [JOK
9 MeTaJIIbl — KanbIIii 1 https://m.edsoo.ru/00
Marauu ael5e8
. bu6mmorexa [JOK
5 BaxkueinnnecoennHeHn
0 R https://m.edso0.ru/00
H ael5e8
5 O06001menue u
1 CHCTEMAaTH3alliI3HaHUI
5 JKéEcTkocTh BOABI U Brbmiorexa IIOK
. https://m.edso0.ru/00
2 | crocoObl e€ ycTpaHeHus

2e1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[IpakTuyeckas pabora
Ne 6 o Teme
"YKécTKkoCcTh BOOBI 1

METO/]Ibl €€ ycTpaHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/00
aelae8

AnmroMuHUH

Bbu6morexa [JOK
https://m.edsoo.ru/00
aelc64

AmMdoTtepHbIe CBOWMCTBA
OKCHJIa ¥ TUJIPOKCHUA

Bbu6morexa [JOK
https://m.edsoo.ru/00
aelc64

Kemeso

bubmnoreka [IOK
https://m.edsoo.ru/00
2e1d86

OKCH/IBI, THIPOKCHIBI 1
comu xkene3a (1) u
xenesa (1)

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae35e6

O0600111eHE U
cucTeMaTu3alusI3HaHu’

[IpakTnueckas padbota
Ne 7. Pemienue
AKCIIEPUMEHTATBHBIX
3aJ1a4 110 TeMe
«Baxkneiinne MeTaibl
H UX COCTUHEHU

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae3de8

Brraucnenus 1o
YpPaBHEHUAM
XUMHYECKUX PEAKIUH,
€CIIN OJINH U3
pEeareHToB J1aH B
M30BITKE W COJIEPIKUT
MPUMECH.
BreraucineHusIMaccoBOM T
OJIMBBIXOIANPOYKTAPE
aKIIH

bu6nmoreka [JOK
https://m.edso00.ru/00
ael1750

O0600mIeHne 1
CUCTEMATU3ALUA3HAHUNA

KonTponbhas padora
Ne4 o Teme
«Baxxueiinme MeTamIbl
H UX COCTUHCHUS



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

BemectBa u Mmarepuainsl
B TIOBCEIHEBHOM KM3HU
4eJI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/00
ae3f50

6 | Xumudeckoesarps3HEeH
4 | wWeokpyxarmehcpebl

Bbu6mmorexa [JOK
https://m.edsoo.ru/00
ae4270

Ponp xumMuu B pPEIICHUN

bubmuoreka [JOK

6

5 JKOJIOTHYECKUX https://m.edso0.ru/00
npobiem ae4270
PesepBHBIii ypoK.

6 O06006111eHE U
6 CUCTEMATH3AIIN
3HAHUHU

bubmuoreka [JOK
https://m.edsoo.ru/00
ae0d0a

PesepBHBIii ypoK.
6 O06o061IeHuE U

7 CHCTEMAaTHU3alHs
3HaHHUH

bubmuorexa [JOK
https://m.edsoo.ru/00
adb33c

Pe3epBHbIit ypok.
6 O06006111eHE U
8 CUCTEMATH3AINA

3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/00
ad9ch2

OBIIEE KOJIMYECTBO
YACOB IIO0
[TPO'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkor C.A.,

AKHI/IOHCpHOC O6H16CTBO ((HBI[&TGJIBCTBO «HpOCBGIHeHI/IG»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/
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