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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUHM Ha YpPOBHE OCHOBHOIO 00IIEero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOl pabodeil mporpamMmbl
BOCIIUTAHUS U C yUETOM KOHIICTIIMH MPENoJaBaHus yueOHOTo npeaMeTa « XUMUsH»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Ja€T MpeACTaBICHHE O LENsAX, OOIIel CTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOyYarOUIUMXCS CpPEICTBAMH Y4eOHOTrO
npeamMera, yCTaHaBJIMBAET o0s3aTeNIbHOE peIMETHOE coJiep>KaHue,
MpeyCMaTPUBACT paclpe/ieSieHUe €ro Mo KiaccaM M CTPYKTYPUPOBAHUE T10
pazielaM M TeMaM MporpaMMbl 1O XHUMHH, OMpPEACIsSeT KOJIUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTepUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJEN0BAaTEIbHOCTh HM3YYEHHS] XUMHUHA C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSAI3€M, JIOTUKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeaeisieT BO3MOXKHOCTH TpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a Takke TpeOOBaHUN K
pe3ynbTaTaM 00y4YeHUs XUMUU Ha YPOBHE IIeJIel U3yUYeHUsI TPEeIMETa U OCHOBHBIX
BHUJIOB Y4€OHO-TIO3HABATEIBHON JIESITEIBHOCTH OOYYalolerocsi MO OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHUWE XHUMHUHU CIY>)KUT OCHOBOW st (OPMUPOBAHUSI MHPOBO33PEHUS
00yyJaroIierocs, €ro MnpeacTaBICHU O MaTepUAIbHOM €IUHCTBE MHUpPA, BaXXHYIO
posib urparot GopMHpyeMbIe XHUMHEH MPEACTABICHUS O B3aUMONPEBPAIECHUIX
SHEPTUU U 00 DBOJIOLUU BEUIECTB B MPUPOJE, O MyTSIX PEIICHHS TIO0ATbHBIX
npoOJjieM YCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, JHEPIETUUYCCKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH  JJi1  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYpPhl TUYHOCTH, €€ 00111 1 (YyHKIIMOHAIBHON IPaMOTHOCTH;
BHOCUT BKJaJ B (OPMHUPOBAHHE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEHN
oOydJaronmxcsi, HABBIKOB WX CaMOCTOSTEIbHONW  Yy4eOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX U HUCCIEJOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM >KM3HMU, TaK U B MPOGECCUOHATIBHOU NEATEIbHOCTH; 3HAKOMHUT CO
cnenu@UKON HaAy9HOTO MBIIICHHUS, 3aKJIaJIbIBAET OCHOBHI IIEJIOCTHOTO B3IUIsSA/Ia HA
€MHCTBO TMPUPOJBI M 4YEJIOBEKa, SBISETCA OTBETCTBEHHBIM JTalioM B
dbopmupoBaHUU €CTECTBEHHO--HAYYHOMU TPAaMOTHOCTH o0y4Jaronmxcs;



croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K TPHUPOJAE, K YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlaHHbIE HampaBieHUS B OOYYEHMM XUMHUHU OOECIEUMBAIOTCS CHELUPUKOIM
colepkaHusi  y4eOHOro mpeaMeTa, KOTOpPbI  SBISETCS  NEAaroru4yecku
aJIaTHPOBAHHBIM OTpakeHHEeM 0a30BOIl HAYKH XMMUHU Ha OMpeeIEHHOM JTare e
pa3BUTHS.

Kypc xumumn Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYarOUIUMHUCS CHUCTEMBI NEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB
HEOPraHWYECKOM XUMHUU W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHITHM
OPTraHUYECKON XUMHH.

CrpyKkTypa coiepkaHusi IpOrpaMMbl MO0 XUMHUHM CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOTr0 mnozaxoaa K e€ mzydeHuro. ConepKaHUE CKIIAIbIBACTCS U3 CHUCTEMBI
IOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECCTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYpPHO OPraHW30BaHbl MO NPHHIMILY
ITOCJIEAOBATEIBHOIO PAa3BUTHS 3HAHWK HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOro YpOBHSL:

- ATOMHO--MOJIEKYJIAPHOI'O YYEHHUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHU;
- ITepnoguyeckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;
- Y4EHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSA3H;

- NPENCTaBICHU 00 DJIEKTPOJIUTHYECKOW JMCCOIMAllUA  BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS TIOCJIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JAPYromy, BBIMOJHSS (YHKIIUK OOBSICHEHHUS] W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS M BO3MOXHOCTEW NMPAKTUYECKOTO NMPUMEHEHUS U IOJTYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHnue mporpaMMmbl TI0O XUMHH  CIOCOOCTBYET  (DOPMUPOBAHUIO
IIPEACTABJICHUS] O XUMUYECKOW COCTABIISIIOIIEN HayYHOW KapTHUHBI MUPA B JIOTUKE
€€ CHCTEeMHOM IMPUPOJbI, LEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHUKO U
METOJIaM TMO3HAaHUs B Hayke. M3yueHue XMMHUU TPOUCXOIUT C TMPUBICUYCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YYE€OHBIX NpeaAMeToB: «OKpyXKalolmuil MUp»,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wW3ydYeHHMM XUMHUU TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON
JNEATEIPHOCTH YEJIOBEKA W KAaK OJHOIO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPHI.
3amaya y4eOHOro NpeIMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMBI XUMHUYECKUX
3HAHUW — BaXKHEUIMX (HaKTOB, MOHITUHN, 3aKOHOB U TEOPETUUYECKUX TOJIOKESHUM,



JOCTYMHBIX 0000IIEHNH MHPOBO33PEHUECKOrO XapakTepa, s3blKa HAayKH, B
OpUOOIIEHMM K HAy4YHbIM METOJaM TO3HaHUS MpPU M3YYCHHH BEIIECTB M
XUMUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUHU MMO3HABATEIbHBIX YMEHUMN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIBHOM U Yy4eOHO-HCCIIEIOBATEIbCKON
JESTeIbHOCTH, OCBOCHUHM MpaBHJI 0€30MacHOro oOpalleHusi C BEIIeCTBAaMHU B
MOBCEHEBHOM JKU3HU.

[Ipu m3ydyeHnn XUMHUHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl Ba)KHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:
- GopMupOBaHHE HHTEIJIEKTyaJlbHO PAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;
- HAIpaBIIEHHOCTh ~ OOy4YeHUs]  Ha  CHCTEMAaTHYECKOE€  MPUOOIIECHHUE
oOyyarolmuxcsi K CaMOCTOATEIbHOW I103HABATEJIBbHOW NIE€ATEIbHOCTH, HAyYHBIM
METOoJaM TMO3HaHMs, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;
- o0ecrnieyeHre yCiIOBHM, CIOCOOCTBYIONINX MPUOOPETECHUIO 00YYarOIIMMHUCS
OIbITa Pa3HOOOPA3HON MAESITEIbHOCTH, MO3HAHHUA W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH), WUMEIOIINUX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;
- dbopmupoBanue oOme (QYHKIMOHATBLHOM M €CTECTBEHHO-HAY4YHOM
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHMA OOBSCHATh U OLEHWUBATH SIBICHUSA
OKpY>KaIOIlIer0 MHpa, WUCIOJIb3Yys 3HAHMS U OMbIT, MOJIYYEHHbIE NPU H3YUEHUU
XUMHH, TPUMEHATh HX MpPU PEUICHUH MpoOJeM B IOBCEAHEBHOM >XU3HU U
TPYZIOBOU JIEATEIIBHOCTH;
- (¢opMupoBaHne 'y  oOyyarolmmxcs TyMAaHUCTUYECKUX  OTHOIIEHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAHUW JUIsl BBIPAOOTKH SKOJIOTMUYECKU
11eJIeCO00pa3HOTO TIOBEICHUSI B OBITY W TPYJIOBOW JEATEIBHOCTH B IEJSAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;
- pa3BUTHE MOTHBALMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHS OOIICYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(dUIIS M HANMpPaBICHHOCTH AAbHEHIIIETO
00yueHus.

OOmiee 4WCIO dYacoB, OTBEAEHHBIX MJIs HM3yYeHUS] XHMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocrapisieT 136 yacos: B 8 kitacce — 68 wacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPXAHUE OBYUYEHUA



8 KUIIACC IlepBoHayajbHbIe XUMHUYECKHE TOHSATHS

[Ipenmer xumun. Poiap XUMHM B KU3HU 4eJIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. Pu3nueckue CBONCTBA BELIECTB. ArpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOnaxX MO3HAHUS B XUMHUU. UUCThIE BELIECTBA U CMECH.
Crioco0sl pa3ziesieHus: CMeceil.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX
351eMeHTOB. [IpocThie U CI0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckas popMyiia. BaneHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MTOCTOSIHCTBA COCTaBa BenlecTB. OTHOCUTENbHAs aTroMHas macca. OTHOCUTENbHAs
MoJIEKyJIsIpHas Macca. MaccoBast 10Ji1 XMMHUYECKOT'0 3JIEMEHTa B COSIMHEHUU.

KomnuectBo BemecTtBa. Monbs. Mosipras mMacca. B3auMoCBsI3p KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IMHHUIl BemlecTtBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUN.

du3znyecKre U XUMUYECKHE SIBJICHUS. XUMUYECKash peakius U e€ MpU3HaKu.
3aKOH COXpaHEHHsS Macchl BELIECTB. XUMHUECKHe ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOW MOCYJ0M, MpaBUiIaMu pabOThl B 1a0OpaTOpUu U
npuéMaMu oOpanieHust ¢ J1a00paTOpHbIM 00OpYIOBAaHUEM, U3YUYEHHUE U OINMCAHUE
(¢u3nyeckux CBOMCTB 0Opa3lOB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAacCTUPAHUE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAUsl BOJbl) U XMMUYECKUX (TOPEHUE CBEUHU, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3AMMOJICHCTBHE MeJia C KHCIIOTOM) SIBIEHUH, HAaOMI0IeHnEe U
ONKMCAHUE NPHU3HAKOB MPOTEKAHMS XMUMHUYECKUX peakuui (pa3joKeHHE caxapa,
B3aUMOJICMCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pasziioKeHUE TUIPOKCUa
Menu (II) mpu HarpeBaHuu, B3auMoAeiicTBUE Keje3a ¢ pacTBopoM conu meau (II),
M3y4YeHUE CIOCOOOB pa3/IeJIeHUs] CMECEW: C MOMOIIbI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApUBaHUE, TUCTWUIALUSA, XpoMaTorpadus, MPoBEIEHUE OYUCTKU MOBAPEHHOM
coiu, HaOmOAeHHWEe U  ONUCAaHUE  pe3yJbTaTOB  IPOBEAEHUS  ONbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEH MOJIEKYI
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3ayx — cmech razos. CoctaB Boznyxa. Kucinopon — aneMeHT U mpocToe
BemiecTBo. HaxoxneHue kucimopoga B MNpUpoae, (PU3MYECKUE U XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuapl. [lpumenenue xkuciopoaa. CrocoObl
MOJIy4YeHHUs1 Kuciopoja B Jaboparopud W MPOMBINUIIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOa.



TemnoBoit 3((PekT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKHE pEakUuH. TOIUIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAapHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemMeHT u mpocroe BemiecTBo. HaxoxkaeHuwe Bogopoaa B
npupoae, GuMYeckue MW XUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIIOCOObI
noxyyeHus. Kucnotsl u conm.

MonsipHbiil 00BEM ra3oB. PacyéTel MO XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoWcTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllieHHBIE M HEHACBINIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEWIECTB B BOJIE.
MaccoBasi 10Ji BEIIECTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUAI.
Posib pacTBOpOB B mpupoAe U B )KU3HU 4ellOBEKAa. KpyroBopoT BOABI B MPUPOJE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanuss Heopranmuyeckux coeaunenunit. Oxcunbl. Krnaccudukanms
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHUCJIOTHBIE, aMdoTepHbIe) W
HeconieoOpaszyromue. Homenknarypa oxcujoB. Duznyeckue W XUMHUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukaiuss OCHOBaHUIA: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHuil. du3nyueckue M XHMHYECKHUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucior. Gusudeckue u
XUMHUYECKHEe cBoMcTBa KHCIOT. Psgan axktuBHOcTHm MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa coneil. ®u3nueckue 1 XMMAYECKUE CBOKMCTBA COJIEH.
[Tomyuyenue couen.

I'eneTnueckas cBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAQ4EeCTBEHHOE OIPEJICIICHUE COAEPHKAHUS KUCIOPOAA B BO3AYXE, MOJIYUYCHHUE,
coOupaHue, paclio3HaBaHWE W M3Y4YEHHE CBOWCTB KHUCJIOpOAa, HaOI0JACHUE
B3aUMOJICUCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HMKHOBEHUS U
MpeKpaileHus ropeHus (TMokapa), O3HaKOMJIEHHE C oOpa3laMh OKCHUIOB U
OMHCAaHUEe WX CBOWCTB, TOJy4EeHHE, COOMpaHHWEe, pACHO3HABAaHWE U M3YYCHHE
CBOMCTB BoJiopoja (ropeHue), B3aumojiercTBue Boaopoga ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPHUAIORB), HAOIOACHUE 00pa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUsI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJIEHHWE PACTBOPOB C OMNPEAEIEHHON
MacCOBOM J10JIE PacCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAILIAMU
(maTpueM U KajupuuMeM) (BO3MOXKHO  UCIOJIb30BaHUE BHUEOMATEpUAIIOB),
ucciaeoBaHue 00pa3IOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCJIOT W IIEIOYEH,



uzydyeHue B3aumojencTBus okcuna meau (II) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METAJUIaMH, PEaKIMid HEWTpaIu3aluu, MOJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOTO METala JAPYTMM M3 PAacTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxkHellme KIacChl HEOPraHUYEeCKHX
COEIMHEHU.

IMepuognueckud 3axkoH u lIlepumogmuyeckasi cucreMa XUMHYECKHX
jaementoB JI. U. MengeseeBa. CtpoeHne aTroMoB. XMMHYECKasl CBS3b.
OxHcInTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble MONBITKK KIAaCCU(PUKAIMK XUMUYECKUX djeMeHToB. [loHsitne o
rpynmnax CXOJHBIX BJEMEHTOB (ILEJOYHBIE M IIEIOYHO3EMENbHbIE METALIbI,
raJloreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbBIE OKCHIBI
Y TUAPOKCUJIBL.

[Tepnoanueckuit 3akoH. [lepuoanyeckas cucremMa XMMAYECKHAX JIEMEHTOB /I,
N.  Mengeneea.  Koporkonmepuoanas W JUIMHHONEPUOAHAS  (POPMBI
[Teprnoanueckoit cucremsl xumuueckux 3seMeHToB . 1. Menneneesa. [lepuoast u
rpynnbl. PU3NYECKUNA CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIIbI
JJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  O000JOYEK aTroMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnogmueckonn cucrembl . M. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUs pajuyca aTOMOB XHWMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproanueckoro 3akoHa u [leprognyeckor CUCTEMBI XUMHUYECKUX
BJIEMEHTOB UIA pa3BUTUs Hayku WU npaktuku. JI. M. MenneneeB — y4y€Hbld U
rpaXKJaHVH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJsIpHAass W HEMOJSPHAs) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
ITpouecchbl okuciieHHUsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BENMIECTB METAUIOB W HEMETaUIOB, B3aWMOJCHCTBHUE
TUAPOKCUJA LHWHKAa C PacTBOpaMU KHCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ OPUMEPbl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
(ropenue, peakiMy pas3ioKeHUs], COSTUHEHU).

Mescnpeomemmnuie ceazu

Peanuzanust mMeXnpenMEeTHBIX CBSI3€d MpPU HU3YYEHWH XHMHUHU B 8 KJacce
OCYUIECTBJISIETCS. Yepe3 HCHOJIb30BAaHUE KaK OOILIUX €CTEeCTBEHHO--HAYYHBIX



MOHATHUM, TaK U TOHITUH, ABJISIOMIUXCA CUCTEMHBIMU JJI OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbIC TTOHATHS: HayYHBIA (PakT, TUIOTE3a, TEOPHS,
3aKOH, aHalIW3, CHUHTE3, KiaccuduKaius, NIePUOJIUIYHOCTh, HaOJI0ICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: Marepusi, aToM, OJJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJA, DJICKTPUUECKUM 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, ra3, (M3MYECCKUE BEIMYHUHBI, ¢IUHUIIBI
U3MEPEHUS, KOCMOC, TIIIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IBI, TTOJIE3HbBIE
HCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBO M XUMHYECKAsl peaKkus

[lepnonnueckuit 3akoH. [lepronnueckas cucTeMa XMMUYECKUX JIEMEHTOB /.
N. MenpneneeBa. CTpoeHrne aroMOB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaIMsl, KaJIbLUS U HX
COCJIMHCHUI B COOTBETCTBUM C TIOJIOKEHHUEM »dJeMEeHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHUJbI XUMHUYECKOW CBS3U. THUIBI KPUCTATUTMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAIIMYECKON PEIIETKU U
BHJ1a XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKUX BEIIeCTB. XUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3JIUYHBIM KJIaccaM HEOPTaHUYECKUX
COCJIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanusi XuMu4ecKuxX peakifil o pa3IndyHbIM MpHU3HaKaM (10 YUCITy
M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TeroBoMmy 3ddexTy, mo
U3MEHEHUIO CTEIEHEH OKHMCIICHHS XMMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO
y4aCTHUIO KaTajlu3aTropa). JK30- U DHAOTEPMHUUYECKUE PEaKIUU, TEPMOXUMUUYECKUE
ypaBHEHHS.

[TonsitTue o ckopocth XumHuueckou peakiuu. [lonstue 006 0OpaTUMBIX U
HEOOPATUMBIX XHMHUYCCKUX peakiusX. [IoOHITHE O TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue 0 xumuueckom paBHOBECHHU. DAKTOPHI,
BIIUSAIONIME HAa CKOPOCTh XUMHUYECKOM pEakUMH U TIOJOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM peaKInm. CocraBneHue yYpaBHEHUI
OKHUCJIUTEJIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIIMM €  HCMHOJIb30BaHHEM  METOJIa
3JICKTPOHHOTO OajaHca.



Teopust SNEKTPOIUTUYECKON AUCCOIUALMU. DIECKTPOIUTHI U HEAJICKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOIMALMA BEUIECTB C PAa3JUYHBIMU BUJAMHU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. YCIIOBUS MPOTEKAHUSI pEaKIMi HOHHOTO OOMEHa,
NOJIHBIE M COKpall€éHHbIE HOHHBIE YypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMM W cojled B CBeTe TMpPEACTaBlIeHU 00 3IEeKTPOTUTHUECKOMN
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepuMeHm:

O03HAKOMJIEHUE C MOJEIAMH KPUCTALIMYECKUX PEIIETOK HEOPTraHHMYECKUX
BEIIECTB — META/UVIOB M HEMeTauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(XJopuga HaTpHsl), UCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peaKinu
OT BO3ACUCTBUS pPa3IUM4HbIX (PAKTOPOB, HCCIEAOBAHUE IIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEULIECTB, IMPOLECCAa TUCCOLMALMU KHCIOT, IIEJI0oYed M COJeH
(BO3MOKHO ~ HWCIOJIb30BAaHUE  BHUJAECO  MaTepHUalioB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKKA  MPOTEKAHWS  PEAKIUAd  HMOHHOTO  OOMEHa
(oOpazoBanue ocajka, BbIJCJICHUE Ta3za, OOpa30BaHUE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEAKIUN
(ropeHue, peakiuu pas3ioKeHUs, COCAUHEHUS), pacliO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C I[IOMONIIbIO KAUYECTBEHHBIX pEAKIMA HAa HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanbl 1 X coeIMHEHUS

O6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIEe cTerneHu okucieHus. CTpoeHue u (U3NYECKUe CBOWMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHMYECKME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOJieliCTBUE € MeETaUIaMH, HEMeTaJUlaMH, IIeJlouaMu). XJIOPOBOJOPO/I.
ConsiHasg KHCJIOTa, XMMHUYECKHUE CBOWMCTBA, MOJIydeHHE, IpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOJA HAa OPTraHU3M 4YEJIOBEKa. BakHellne XJIOpUIbl U X
HaX0XJICHUE B MIPUPOJIE.

O6mas xapakrepucThka 37eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHne M (U3MUECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCJIOPOJa M CePhbl. AJUTOTPOIHBIE MOAU(PUKAIINKN KUCIOPOa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOJ, CTpPOCHHE, (PU3NUYECKUE U
XUMUUYeCcKkue CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCJIOTHBIX OKCHUJIOB.
Cepnas  kuciora, (Qu3MUeCKUe M XUMHUYECKHE CBOWcTBa (00mMe Kak
IOpeiCcTaBUTENd KJlacca KHUCIOT M creuudduueckue). XUMUYECKHE pPEaKIuHu,
JeKaIe B OCHOBE TMPOMBIIUICHHOTO CHOCO0a TMOJY4YeHUSI CEPHON KHUCIOTHI.
[Ipumenenue cepHoil KUCIOTHI. CoJId CEPHOUM KUCIOTHI, KAYECTBEHHAs! peaKUs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCAMHEHUN B TPUPOJIC. XHUMHUECKOE



3arpsA3HEHUE OKPYXKAIOMIEH Cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE HOXK]IH,
3arpsi3HCHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHHUS.

OO6miasi xapakTepucTuka d3jeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTEMEHU OKUCIEHUS. A30T, paclpoOCTpaHEHUE B MPHUPO/IE,
dusnueckue U xumMudeckue cBoiictsa. KpyroBopor azora B npupojae. AMMUak, ero
bu3nUecKue 1 XUMUYECKHE CBOMCTBA, MOydeHUe U nmpuMeHenne. Colin aMMOHWS,
X (PU3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peaknus Ha
MOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ TMoJydeHue, (PU3nyecKkue U XUMUYECKHE
cBOMcTBa (00OIIME Kak MPEACTaBUTENd Kjacca KHUCJIOT M crHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyeCcTBE MHUHEPAIbHBIX
yao0peHuil. XMMHUYECKOe 3arpsi3HEHNE OKPYKAIOIIEH cpeibl COSTMHEHUSAMH a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3[yXa, MOYBbI U BOJMOEMOB). Docdop,
ajutoTpornHele Mogudukanuu ¢gocdopa, Gu3MUECKHEe U XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, GU3nIecKrue 1 XUMAYSCKUE CBOMCTRA,
nosiydenue. Mcnonap3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mias xapaktepucThka 37eMeHTOB [VA-rpynmnbel. OCoOOCHHOCTH CTpOEHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCICHHUs.  YTIEpOoaA,  aJIOTPOIIHbIC
MoauduKaluKy, pacopocTpaHeHWE B Mpupoje, (U3MYECKUEe W XHUMHUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepojaa, ux
dusznueckue ¥ XHUMHUYECKHE CBOMCTBA, JIEWCTBHE HA JKHUBBIE OPraHU3MBI,
MOJIYYCHHE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIIOM
yrineponaa (IV), rumore3a T1/100adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COJU, UX (PU3NUECKUuEe U XMMHUUYECKHUE CBOMCTBA,
nojiyueHue U TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-WOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO351CTBE.

[TepBoHavasibHBIE MMOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAs! KUCJIO0TA).
[IpupoaHble MCTOYHUKH YIJIEBOJAOPOJAOB (yrojib, NPUPOAHBIA Ta3, HePTb),
MPOJYKThl UX mnepepaboTku (O€H3MH), UX pOJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOTOTUYECKN BaXKHBIX BEIIECTBAX: KHUPAX, O€IKaX, yriaeBogax — U UX
poir B OKM3HM 4elloBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTAaHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usmveckne u XUMHUYECKHE CBOMCTBA, TMOJYYCHUE U
npumenenne. CoenuHeHHs KpeMHHsT B mnpupoje. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoit kuciaore. CUIMKATBI, UX HCIOJIb30BAaHHE B
OBITY, B MIPOMBIIUICHHOCTH. BakHEHIIMe CTpOUTEIbHBIE MaTepHallbl: KepaMHuKa,
CTEKJIO, IIeMEHT, OeToH, jxene300eToH. IIpobiaeMbl 6e30macHOrO MCIOJIB30BAHUS
CTPOUTENIHHBIX MAaTEPUAJIOB B MTOBCEIHEBHOM JKU3HHU.



Xumuueckuii IKCnepumMenm:

M3y4YeHHE O0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKLHM HAa XJIOPUI-UOHBI U HAOJIIOJCHHUE NMPU3HAKOB
UX TPOTEKAHMs, OIbITHI, OTpaxkaronye (U3NUYECKUEe U XUMUYECKHUE CBOMCTBA
TaJIOT€HOB W UX COCAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpaslaMu XJOpUI0B (TaJOre€HHIOB), O3HAKOMIIEHHE C
oOpasnaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMAaTEPUANIOB), HAOIIOJIEHUE Tpoliecca OOyTiMBaHUs caxapa Moj JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIIOThI, MW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIOTHI, NPOBEICHHUE KAueCTBEHHOW peakluu Ha
cyabGaTHOH U HaAOMIOJeHHE TpHu3HaKa e€ TMPOTEKaHHs, O3HAKOMIICHHE C
(u3nuecKuMu CBOMCTBaMHM a30Ta, (ocdopa W UX COEOAUHEHUU (BO3MOMKHO
UCIIOJb30BaHUE  BHUJAEOMATEpUaAIOB), oOpa3uaMud a30THbBIX U (HOCHOPHBIX
ynoOpeHuil, MoJlyueHue, COOMpaHue, pacrno3HaBaHUE M H3YYEHHE CBOMCTB
aMMUaka, MpoBeJCHNEe KaUeCTBEHHBIX peaKkIuii Ha MOH aMMOHUS U pocdaT-1uoH u
M3y4YEHUE TMPU3HAKOB HX TMPOTEKAHUSA, B3aUMOJECHCTBHE KOHUEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCHOJB30BAHUE BHJIEOMATEPHAIIOB),
U3Y4YeHHE MOJIeNIel KPUCTAUTMYECKUX PEIIETOK anmasa, rpadurta, Qysuiepena,
O3HAKOMJICHME  C  IPOLECCOM  aacopOIMM  pacTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTMBOras3a, MOJy4yeHHe, coOHMpaHue,
pacno3HaBaHME€ M  HM3YyYEHHE CBOWCTB  YIVIEKUCJIOrO Tra3a, MpOBEJICHUE
KAueCTBEHHBIX PEAKIMil Ha KapOOHAT M CHIIMKAT-UOHBI U U3yUYE€HHUE MPU3HAKOB HUX
OPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKLUHMEH CHJIMKAaTHOM IPOMBIIUICHHOCTH,
pelIEHNUEe 3KCIEPUMEHTANBHBIX 337a4y Mo TeMe «BaxkHelilime HemeTauibl U HX
COEIMHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6m1ast XxapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
nx nonoxeHus B llepuomnueckon cucreme xumuueckux daemeHtoB . N.
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTtayyioB. Meraminyeckas CBsI3b U
METAJUIMYECKAs]  KpPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMUYECKHM  psf
HarpspKEeHUN MeTauioB. Ou3nueckue U XUMHUYECKUE CBOMCTBAa MeTayuioB. OO0mue
CrocoObl MOJy4YeHUss MeTauioB. [loHSATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CrocoObl 3alUThl MX OT Koppo3uu. CruiaBbl (CTajdb, YYryH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: MojoxkeHue B llepuoanueckoil cucTteMe XUMUYECKUX
aneMeHToB JI. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HAXOXXICHUE B IPUPOJE.
du3nvecKre U XMMHUYECKHUE CBOMCTBa (Ha mpumepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCUILI HATpuss W Kanus. [IpuMeHeHue WIEIOYHbIX METAUIOB U UX
COCIMHEHU.



[[lenouyno3eMebHbIE METaUIbl MarHuid W Kajblldi: IIOJIOXKECHHE B
[lepuomnueckon cucreme xumudyeckux diemeHToB [l. . MenneneeBa, crpoeHue
UX aTOMOB, HaxOXJeHUE B npupojie. Duzndeckre u XUMUYECKUE CBOMCTBA MarHus
U Kajnpuus. Baxueiline coeauHEHUs KainblUus (OKCUI, THIAPOKCHUI, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHCHUS.

AJIFOMHHUN: TTON0KeHUE B [leproanyueckon cucreMe XuMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, cTpoeHrne aTtoMa, HaXOoXAcHUE B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AMGOTEpPHBIE CBONCTBA OKCHIA U THAPOKCHIA
aJIIOMMHMUS.

Kenezo: nonoxenne B [leprnoandeckoil CUCTEME XMMUYECKUX AJIEMEHTOB [l.
M. MeHneneeBa, CTpOCHUE aToMa, HAXOXKICHWE B mpupojae. Pu3nMyecKue Hu
XUMHYECKHe CBOMCTBA keme3a. OKCUIbI, THAPOKCHIBI U coiu xkene3a (II) u sxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METaUIOB W CIUIaBOB, HX (U3UYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3UHM  METAUIOB  (BO3MOKHO
WCTIOJb30BAaHME BUJIEOMATEPUANIOB), OCOOCHHOCTEM B3aWMOJICUCTBUS OKCHJIA
KaJIbI[Msl U HATpUsi C BOAOM (BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB ECTKOM BOJBI, MPOIECCA TOPEHUS KEJIe3a B KUCIOPOJE
(BOBMOXXHO  HCIIOJIb30BaHHE  BHUICOMATEpPHATIOB), IPHU3HAKOB  IPOTEKAHUS
KAaYECTBCHHBIX PEAKIIMKA HAa WMOHBI: MarHus, Kajbl¥s, allOMUHUSA, [[UHKA, JKEJe3a
(IT) u xene3a (II1), menu (II), HaOMonEHNE U OMMCAHUE MPOLECCOB OKPAILIMBAHUS
MJaMEHU HWOHAMM HATpHUs, Kajdusg ¢ Kaiblusi (BO3MOXHO HCIOJb30BAHUE
BHJICOMATEPUAIIOB), UCCIICIOBaHNE aM(pOTEPHBIX CBOMCTB T'HJIPOKCHJIA ATFOMHHHS
Y TUAPOKCHUJIA [TMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxxHenmme
METaJUIbl U UX COCIUHECHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u marepuaiibl B ITIOBCEIHEBHOM JKM3HU 4YeJiOBeKa. bezomacHoe
HCTIOJb30BaHME BEIIECTB U XMMHUYECKUX peakiui B ObITy. IlepBas momoipb npu
XAMHUYECKHUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HECHUE OKpYrKalollew cpenbl (MpeaeiabHas J0MmyCcTUuMas
KOHIIeHTpaius BemecTs, aanee — [[JIK). Pons xumuu B pernieHun 3K0JIOTHYECKUX
npoosieMm.

XumuuecKkuii IKChepumenm:

n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTUIABbl METAJNIOB, TOJIUMEPHBIC
MaTepHabl).

Mesxicnpeomemmnbnle ceazu

Peanuzanus meXnpenMeTHBIX CBSI3€M MpU HU3YYEHMH XMMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4epe3 HWCIOJb30BaHME KaK OOIUX €CTeCTBEHHO-HAYYHBIX



MOHSTHM, TaK U MOHITHM, SBISIOIUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O ITHKJIA.

OOmIue ecTecTBEHHO-HAyYHbIE TMOHSTHS: HAay4dHbIM (DakT, TMIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, KIAacCH(PHUKAIMi, NEePUOJUYHOCTb, HaOII0IEHHE,
OKCIEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHHE, MOJIeNb, SIBJICHHE, NapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIIHI.

@dusnka: Marepus, aTOM, OJIIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHI,
M30TOMbI, PAaTUOAKTHUBHOCTh, MOJIEKYJa, DSJICKTPUUYECKH 3apsiji, MPOBOTHUKH,
MOJYIPOBOJIHUKH, ~ TUAJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIIECTBa, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTALITNIECKas
peméTka, CIUIaBbl, (U3NYECKHE BEIWYHMHBI, €AMHUIBI M3MEPEHUs, KOCMHUYECKOEe
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢gorocunres, apixanue, Ouocdepa, 3KocHUCTEMA, MUHEPAJIbHBIE
yI0OpeHusi, MUKPOIIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpaNbl, TOPHbIE TOPObL, OJIE3HbIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBbTATBI OCBOEHUSA IIPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI  OCHOBHOTO  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJie OOyYeHHMS XMMHU B E€IUHCTBE Y4yeOHOH H
BOCMUTATENILHON AEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUICKUMHU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPHUHSATBIMA B
o0lllecTBE MpaBUIaMU M HOPMaMHM TOBEJIECHHS U CHOCOOCTBYIOT mMpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIM3AIIMN 00yUYarOIIUXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJACTBOBATbCSI CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAMHA W
pacIIMpEeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

LIECHHOCTHOI'O0 OTHOILIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIIEIUI0, NMTOHMMAaHUS 3HAYEHUS XUMUYECKOW HAyKH B JKU3HU
COBPEMEHHOT0 00I1IeCTBa, CIIOCOOHOCTH BIIAJETh JIOCTOBEPHON HHGOpMaIHE o
MEPENOBBIX JOCTHKEHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) TPa’kIaHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-UCCNEOBATEIbCKOW, TBOPUECKOW W JIPYrUX  BHJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESATEIbHOCTH TpHU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIpPOIlEcCCe OTOM Y4eOHOW JesATETHbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEICHUE M IIOCTYNKM CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUM MOCTYIIKOB;
3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOLINE
OCHOBY JIJI1 IMOHUMAaHUs CYIIHOCTH HAy4YHOM KapTHUHBI MUpPa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOABI, B3aMMOCBA34X YEJIOBEKA C
NPUPOJHOM CpEeIo, O POJA XUMHUHA B TIO3HAHUU OTUX 3aKOHOMEPHOCTEM;
MIO3HABATEIbHBIC MOTHBBI, HAIPABJICHHBIC HA IMOJYYEHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOAMMBIE sl OOBSICHEHHUs HAOJIOAAaEMbIX MPOLIECCOB U SBJICHUH,
MMO3HABATENIbHON, MH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIbTYphbl, B TOM YHCIIE



HaBBIKOB CaMOCTOSITENIBHOW pPabOThl ¢ yYEOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYpPO, JOCTYIMHBIMH TEXHUYECKUMH CpeACTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTUI; MHTEpEeC K 0OYUYEHHUIO U MO3HAHMIO, JIF0OO3HATEIIBHOCTh, TOTOBHOCTh
U CIIOCOOHOCTh K CamMo000pa3OBaHUIO, TMPOCKTHOW M  HCCIEI0BATEIbCKON
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHONIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME IMOCIECACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJISI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJIUMOCTH  COOJIOJICHUS] TIpaBUJl  OE€30MACHOCTH MpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) TpyA0BOr0 BOCIIMTAHUSI:

HMHTEpEC K MPaKTUUECKOMY M3yUYEeHHIO Ipodeccuid U Tpyaa pa3IvyHOro po/a,
YBOKEHUE K TPYJIy U pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIH BBHIOOD
WHAVNBUYabHON TPAeKTOPUHU MPOJOJKEHUST 00pa30BaHUs € YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEHON TPoQeCcCUOHANIBHON AESATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpejie;

6) IK0JIOTrNYeCKOTr0 BOCTIMTAHUS

AKOJIOTUYECKU 1IeJ1ecO00pa3Hoe OTHOILIEHUWE K NPHUPOAE KaK HCTOYHUKY
U3HU Ha 3eMJIE, OCHOBE €€ CYyIIECTBOBAHMS, TOHUMAHHE IIEHHOCTU 3I0POBOTO U
O6e3omacHoro oOpa3a KW3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3nuecKoMy M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IEHHOCTH COOJIIOJICHMUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TTPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYyaIUsX,
YIPOXKAIOMIMX 3J0POBBIO U KU3HHU JIIOJIEM; CIOCOOHOCTH TPUMEHSITh 3HAHUS,
NOJIydyaeMble MpPH MU3YYEHUH XUMUHU, [JIs pEIIeHUS 3a7a4, CBSI3aHHBIX C
OKpY’)KAIOIIEW MPUPOAHOM CpPEIOM, IS TOBBIIMIEHUS YPOBHS 3KOJOTHYECKOMN
KYJBTYPbl, OCO3HAHUS II100ATIBHOTO XapakTepa SKOJOTMYECKUX MPoOJieM U MmyTen
WX PEIICHHS TIOCPEICTBOM METOJOB XUMHH, SKOJOTHYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJACTBOBATbCSI UM B IIO3HABATEIBHOW, KOMMYHMKATUBHOM U COLMAJIBHOU
MPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAy4YHBbIC TOHATUS (3aKOH, TEOpHs,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U JIPyroe.), KOTOphie
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEIMETaxX MU TMO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 ATUX MPEeAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAay4YHOU KapTHHE MUpPA, U YHUBEPCAIbHBIC yueOHbIC NeHCTBUS (ITO3HABATEILHEIE,
KOMMYHHUKAaTHBHBIE, PETYJISATUBHBIC), KOTOphIE oOecneunBaOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO yueOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YueOHbIe AeiicTBUs ba3oBbie

Jornyeckue JeMcTBHUSA:

YMEHHUSI HCMOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPH OCBOCHUU
3HAHUW: PACKPBIBATh CMBIC] XHMHYECKUX TMOHITUH (BBIICIATh WX XapaKTEPHbBIC
MPU3HAKK, YCTAHABJIMBATH B3aUMOCBS3b C JIPYTMMHU TOHSITUSAMH), UCHOJb30BAThH
MOHATHUS I OOBSICHEHUS OTACIBHBIX (DAaKTOB U SIBICHWH, BRIOWPATh OCHOBAHUS U
KpUTEpUU I KJIacCU(UKAIIUN XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, IETYKTUBHBIC, 110 aHAJIOTHUN),
Jie7aTh BBIBOJIbI M 3aKJIFOUYEHUS; yMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS TTOHSATHUS
(OpenMeTHbIE W METalpeJAMETHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJIEIIH,
UCIIOJIb3yeMble B XHWMHH, MPEoOpa3OBbIBATH IMUPOKO MPUMEHSIEMbIE B XUMHHU
MOJIEJIbHBIE MPEJICTaBICHUS — XUMHUUECKUH 3HAK (CUMBOJI AJIEMEHTA), XUMHUECKast
dbopmysla W ypaBHEHHE XHUMHYECKOM peakiuu — TMpU PEIIeHUH Yy4eOHO-
MO3HABATEJbHBIX 337]a4, C YUETOM ATUX MOJICTBHBIX MPEICTABICHUIN BBISBIATh U
XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3YYaEMBIX OOBEKTOB — XUMHUYECKHUX
BEIIECTB U XUMHUUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUUUHHO-
CJICZICTBEHHBIC CBSI3U U MPOTHUBOPEUHS B U3y4aeMBbIX MPOIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAue€CTBE HHCTPYMEHTA
MO3HaHUs, a TAK)KE B KAUECTBE OCHOBBI IS POPMUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE
MPaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXKJICHWH; MNPUOOpPETEHHWE  OmbITa IO
IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEJICHUI0 YYEHHYECKHUX HKCIIEPUMEHTOB,
yMeHue HaOI0aTh 3a XOJOM IPOIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyIupoBaTh 000OIIECHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO
OTbITa, WCCJEAOBAHUSA, COCTABJIATH OTUET O MpojenaHHON paborte. Padora ¢
uHpopMaLHen:

yMEHUE BBIOMpATh, aHAJIU3UPOBATH W HWHTEPIPETUPOBATH HHEOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (HOPM MPEJCTABICHUS, TTOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nmocobus, pecypcel VHTEepHeTa), KPUTHYECKH OIICHMBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;

YMEHUE MPUMEHATH Pa3JIMYHBIE METOJIBI M 3aMpOChl MPU MOUCKE M O0TOOpE
uHpOpMaIIMM W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMpPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITA B



o0JacTl HUCIMOJIb30BaHUSA HH(OPMALMOHHO-KOMMYHHKATHUBHBIX — TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOl aKTUBHOT'O UCITOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMANbHYIO (hOpPMY Tpe/CcTaBlieHUs HHDOpMauu U
WJUTIOCTPUPOBATh PEIIAEMble 3aJayd HECIIOKHBIMU CXE€MaMH, JuarpaMMaMy,
apyrumu  popmamu Tpadukd W WX KOMOWHAITMSIMH, YMEHHUE WCIOJIb30BaTh M
aHAJIM3UPOBaTh B IIpolecce Y4YEOHOW M HCCIENOBATENbCKON JIEATEIbHOCTH
UH(GOPMAITUIO O BIMUSHUM MPOMBIIIJIEHHOCTH, CETLCKOI0 X035MUCTBA U TPAHCIOPTA
Ha COCTOSIHHE OKPYXKAIOIIEH IPUPOJHON CPEBI.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIC Y4eOHbIE JeHCTBUS:

yMEHHUsI 3aJlaBaTh BOMPOCHl (B Xxoje¢ aAuanora U (WJIM) JTUCKYCCHH) TIO
CymiecTBy  oOcCyXkIaeMoil  TeMmbl, (OpMyIHpOBaTH CBOU  MPEIJIOKCHHUS
OTHOCUTENBHO BBINIOJIHEHUS NPEMIOKEHHON 330a4d; YMEHUsS NPEACTABIATH
IIOJYyYEHHBIE PE3yJIbTAaThl IIO3HABATEIIbHOW JESATEIBHOCTH B  YCTHBIX U
NUCbMEHHBIX  TEKCTaX; JIeJlaThb MPE3CHTAlHUI  PE3YJIbTATOB  BBINOJHEHUS
XUMHUYECKOTO IKCIEpUMEHTa (J1abopaTOPHOTO ONbITa, J1a0OpaTOPHOM pabOTHI IO
MCCJIEIOBAHUIO CBOWCTB BEILECTB, YYEOHOrO TMPOEKTAa); YMEHHsS y4eOHOTO
COTPYIHMYECTBA CO CBEPCTHUKAMHW B COBMECTHOW TIO3HABATEIBHOM U
UCCIIEZIOBATEIbCKON JAESITENbHOCTH MPH PELIEHUH BO3HUKAIOIIUX MpoOjIeM Ha
OCHOBE yuéTa OOLIMX MHTEPECOB M COIVIACOBAHUS MO3ULMH (00CyXaeHUs, OOMEH
MHEHHUSIMHA, «MO3TOBBI€ IITYPMBI», KOOPAWHAUMA COBMECTHBIX JICHCTBUH,
OTIpe/ieNIEHUE KPUTEPHUEB M0 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThl U ApyTHE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIBHO OINPENEIATh LEIU JEATENbHOCTH, IIJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeNbHOCTh, BBIOMpaTh Hanbosee 3P(HEeKTUBHBIE CIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI  aNTOPUTM JEWCTBUM IIPU  BBINOJHEHUM 3aJaHUA C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTaX — BEUIECTBAX U PEAKLMSIX,
OLIEHMBATh COOTBETCTBUE MOJYYEHHOTO peE3yJibTaTa 3asBJICHHOW LENN, YMEHHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 005S3aTeIbHOTO
collepKaHUs, YCTAaHOBJIEHHOTO JaHHOW dQeaepanbHoil pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckde Uil MPEeIMETHOM 00ysacTu  «XUMHS», BUIBI
NEATEIBHOCTH IO  TOJYyYEHUIO HOBOIO  3HAHUSA, €ro  HWHTEpPIpETAlUU,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoHiy oOyuyeHus B 8 kj1acce npeMEeTHbIE PE3YIbTATHl HA OA30BOM YpOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:



* pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATHUI: aToOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS U HEOJHOPOJHAsS), BaJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAas U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J0Js1 XMMHYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJSPHBIA OOBEM,
OKCHJ], KHCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHUYECKas peakius, KiIacCU(pUKALMS PpeaKIHil: peakiuu
COCIMHEHMUSI, PEaKIIUU PA3JIOKEHUS, PEAKIIMK 3aMEeIleHUs, peaKIui 0OMeHa,
9K30- M DHIOTEPMHUYCCKHE DPEaKIMH, TeIIoBoM 3(PdeKT peakimuu, SApo
aToMma, JJICKTPOHHBIM CJIOH aToMa, aTOMHas OpOWTalb, pPaguyC aToMa,
XUMUYECKasl CBs3b, MOJISIPHAS M HETMOJSIpHAsl KOBAJIEHTHAs CBS3b, MOHHAs
CBS3b, MIOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J0Jsl BellecTBa (IIPOLIEHTHAS
KOHLIEHTpalusi) B pacTBOPE;

WUTEOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHUX

MOHATUN W MOPUMEHATh ATU TMOHSTUS TMPU ONKMCAHWUU BEIIECTB U HUX
IIPEBPAILICHUN;

MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsI COCTABJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHYECKUX PEAKIIUIL;

ONpeNeNsITh BaJE€HTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHHUS  JJIEMEHTOB B  OWUHAPHBIX  COCIUHCHUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMNPENEIIEHHOMY KJIAcCy COECIMHEHUM IO
dbopmynam, BHUJ XUMHYECKOM CBsI3M (KOBaJCHTHass W HWOHHAs) B
HEOPTraHNUYECKUX COCTUHEHUSAX;

packpeiBath cMmbici llepuommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHMMAHUE TEPUOJIUUYECKON 3aBUCHMOCTU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB OT MX TNoJioxkeHus B Ilepuogmyeckoil cucreme,
3aKOHOB COXPaHEHWs MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMHCHIBATHL M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoii
CUCTEMbI XUMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHITHUS «TJIaBHAS MOJArPYyIIa
(A-rpynma)» u «nobounas moxarpynna (b-rpymnma)», manbie u Oosbiue
Nepuo/ibl, COOTHOCHUTH OOO3HAYECHHUS, KOTOphIE HMEITCS B Talule
«Ilepnognueckass cucrema xuMudeckux snemMeHToB . M. MenpaeneeBa» ¢
YUCJIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUUYECKUX SJIEMEHTOB
(coctaB u 3apsij sAnpa, 00IIee YUCIIO JIESKTPOHOB U PACIPECIICHHE UX TI0
AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XMUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHCIy M COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 10 TETIOBOMY (D dekTy);



* XapaKTEepU30BaTh (ONUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBAa BELIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKIas ONHMCAHME NPHUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

* IPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT MX KAa4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM IIPOTEKaHUS XHMHMYECKUX IPEBpAIICHUM B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHYECKOTO JJIEeMEHTa 10 (GOopMyse COSIUHEHUS,
MACCOBYIO JIOJIFO BEMIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOUN pEaKIInu;

MPUMEHSTh OCHOBHBIE OIEPAIli MBICIUTEIBHON ACSITENFHOCTA — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHE, CHUCTeMaTH3aIlo, KiIacCH(pHUKAIUIO,
BBISIBJICHUE NPUYMHHO--CJIEJICTBEHHBIX CBSI3ed — JUIsI M3YyYEHUS CBOWCTB
BEIIECTB U XMMHUUECKHUX PEaKLU, €CTECTBEHHO-HAYyUYHbIE€ METO/Ibl IO3HAHUS
— HaOJIIOIEHUE, U3MEpPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJIEHHBIN );
CJIeI0BaTh MpaBujaM MOJb30BAHMS XMMUYECKON NOCYI0UM U 1a00paTOpHBIM
o0opyoBaHMEM, a TaKXke MpaBuiamM oOpalieHusi C BEUIeCTBAaMU B
COOTBETCTBUM C HMHCTPYKUUSMH 10  BBINOJHEHHUIO  Ja0OpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCIOPOJa), NPHUTrOTOBJICHHUIO PACTBOPOB C ONPENEIEHHOM
MAacCOBOM JOJIEd PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W NPOBOJMTH
XUMHUYECKHE HKCIEPUMEHTHl 10 PACIO3HABAHHUIO PACTBOPOB INEJIOYEH H
KHUCIIOT C TIOMOIIBI0 MHIUKATOPOB (J1akMyc, (peHondTaaenH, METUIIOPAHK U
TIpyTHE).

K xoniy o0yuenus B 9 kyacce npeMeTHbIe pe3ysIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

* PAaCKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATUNA: XUMUYECKUN
AJIEMEHT, aToOM, MOJIEKyJia, HOH, KAaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BaJCHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTETECHb
OKHUCJICHUS, XUMHUYCCKas PEaKIUs, XMMHYECKasi CBs3b, TEIUIOBOW 3 ekt
PEaKIMK, MOJIb, MOJISIPHBIM 00BEM, PACTBOP, DIEKTPOJIUTHI, HEATEKTPOIUTHI,
AIEKTPOIUTHUICCKAS TUCCOIMAITUS, PEAKIIMH HMOHHOTO OOMEHa, KaTaJin3aTop,
XUMUYECKOE paBHOBeCHE, oOpaTuMble ¥  HEOOpaTUMBIE  PEaKIUH,
OKHCJTUTEIIBHO-BOCCTAHOBUTEIIHHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIIb,
OKHCJICHUE M BOCCTAHOBJICHHE, aJUIOTPOIHs, aM(pOTEPHOCTh, XUMHUYCCKAs
CBs3b (KOBaJICHTHAsI, MOHHAS, METAJUIMUECKasl), KPUCTAIUTMYECKAsT PEIIETKa,
KOPPO3HsI METAIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEaKIUu, MPEaeTbHO
nonycrtumas konueHtpauus 111K BemecTsa;



« WJJTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TMOHATHH U
MIPUMEHSIThH ATU TOHSATHUS MPU OMKUCAHUU BEUIECTB U UX MPEBPAIICHUII;

* HCTI0JIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUs (DOPMYII BEIIECTB
Y YPABHEHHUN XUMHUYECKUX PEAKIINM;

* ONIPEIENATh BaJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX AJIIEMEHTOB B
COCAMHEHUAX Ppa3IM4YHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIMHEHHI 1o popMyiaM, BUJ XUMHUYECKOU CBS3H
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi) B HEOPTAaHUYECKUX COCIUHECHUSX,
3aps] HOHA 10 XUMHUYECKOH opMyIie, XapakTep Cpebl B BOJHBIX PaCTBOPAx
HEOPraHWUYECKUX  COCIMHEHUM, THUN  KPUCTALIMYECKOW  PEHIETKU
KOHKPETHOTO BEIIECTBA;

- packpeiBath cMmbica [lepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHHE: OMNUCHIBATH M  XapaKTEPHU30BATh
Tabmunyto ¢dopmy Ilepronuyeckoit CHUCTEMBI XUMHYECKHUX DJIEMEHTOB:
paznuyaTh TOHSTHS «rJaBHas mnoarpynmna (A-rpynma)» W «1moOodyHas
noarpynmna (b-rpynma)», wManasie uU  OOJIbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHHUs, KOTOPhIE UMEIOTCS B MEPUOANYECKON TaOIHIIe, C YACITOBBIMU
XapaKTepUCTHUKAMH CTPOCHHS aTOMOB XUMHUYECKUX JJIEMEHTOB (COCTaB H
3apan  AApa, oOIlee YHCIO DSJIEKTPOHOB M paclpeiesieHue uX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHECHUHU
CBOMCTB 3JIEMEHTOB W HMX COCIMHEHUN B Mpeaenax MallbIX MEepUOJOB U
[JIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

- KJ1acCU(UITUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuuu (M0 YHCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY d(PPeKTy, M0 H3MEHEHUIO CTETNECHEW OKHCICHUS
XUMHYECKUX IJIEMECHTOB);

* XapakTepu30BaTh (OMUCHIBATH) OOMME U cHeUPUIECKUe XUMHUYECKUE
CBOMCTBA TMPOCTBIX U CJOXHBIX BENICCTB, TMOJATBEPXKIasl OIMUCAHUE
MpUMEpaMH MOJICKYJISIDHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

* COCTaBJISATh YPABHEHUS JICKTPOJIUTHUECCKON JUCCOIUALINM KUCIIOT, IIeJIoueit
M COJICH, TIOJIHBIE U COKpAIIEHHbIC YPAaBHEHHS PEAKIMA MOHHOTO OOMEHa,
YpaBHEHUSI PpEaKUHi, MOATBEPKIAIOIMINX CYIIECTBOBAHUE TIE€HETHUUYECKON
CBSI3U MEXK]Iy BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

- pPacKpbIBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIU
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,

* IPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUA,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUUYECKHX TMPEBPAICHUN B Pa3IuyHBIX
YCIOBUSX;



* BBIYUCIISITh OTHOCUTEILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIO0 XHMHUYECKOTO OJJIEeMEHTa 1O (GopMylie COCIUHCHHS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTEH PACUETHI IO YPAaBHEHHUIO
XUMHYECKON peaKInu;

- cOOMI0OIaTh TIPaBHJIA MOJIB30BAHUS XUMUYECKOW TOCYI0N U J1a00paTOpHBIM
o0opynoBaHUEM, a TaKXke TMpaBuia OOpalleHusi C BeElIeCTBAaMH B
COOTBETCTBUM C HMHCTPYKIUSMH TI0  BBITIOJIHCHUIO  JIAOOPATOPHBIX
XUMHYECKHUX OMBITOB MO TOJYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka u yriieKuciioro rasa);

* POBOJINTH PEAKIINH, MOATBEPIKIAIOIINE KAYSCTBCHHBIN COCTAaB Pa3IMIHBIX
BEIICCTB: PACIO3HABATh OMNBITHBIM TYTEM XJIOPHI-, OpOMHUA-, HOAWI-,
kapOoHart-, ¢ocdar-, cuiIHuKaT-, Cyib(aT-, TUIPOKCHUA-UOHBI, KATHOHBI
aMMOHHUSI M HWOHBI HW3YYCHHBIX METAJUIOB, IMPUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECCTB;

« IPUMEHSATHh OCHOBHBIC OTIEpPAIlH MBICITUTEILHON JACATEIHPHOCTA — aHAIN3 H
CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATHU3aIMIO, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JISl U3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX
peakivii, eCTeCTBEHHO-HAY4YHBbI€ METOJIbI TO3HAHUA — HaAOJIO/ICHHE,
U3MEpEHUEe, MOJICIMPOBAHUE, JKCIEPUMEHT (pealbHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB OcHOBHBIE BUBI
DIeKTPOHHBIE ACATEILHOCTH
Haumenosanue (undposbIe) 00y4YaIOUINXCH ¢ Y4eTOM
Ne i/m pas3lie/ioB U TEM KoHnTtpoJbHbIe IpakTuyeckune 06pazoBaTeTLHBIE HanpasBJieHUil padoueii
NPOrPaMMBI Bcero padoTHI padoThI pecypebi NporpaMmbl BOCIUTAHUSA
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
Bupryansnas skckypeuns
XUMUS — BasKHAS «Bennuaimne )
0G1ACTE Bu6morexa LIOK JOCTHKEHUSI COBPEMEHHOU
11 €CTEeCTBO3HAHUS U 5 2 https://m.edsoo.ru/ | XAMUH. Ypox-
MIPAKTUICCKON 7f41837c¢ KoHGpepenLus «Bemkue
JEATEIIbHOCTH YEJIOBEKA MMCHA B OPraHHkey
bu6mmoteka [IOK
1.2 Bewecrsa n 15 1 https://m.edso00.ru/
XUMHYECKHE PEaKIuu 7§41837¢
Hroro no paszneny 20

Pa3pen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB




Bosnyx. Kucnopon.

bu6nmoreka [IOK

BuptyanbHas 3KCKypcwHst
«MHoroo6paszue

2.1 I 5 6 https://m.edsoo.ru/ | OPraHMYCCKUX BCIICCTB»
OHATHE 00 OKCUIAX 2£41837¢ Vpox-mpaimiym
«IIapocTrepxHeBbie
MOJIEIN OPraHUYEeCKUX
COCTMHEHUN)
bubmuorexa [JOK
29 Boznopon.Housrue 8 https://m.edsoo.ru/
KHUCJIOTaX U COJISAX 7§41837¢
3amura MIPOEKTOB
«MHTEeNeKT - KapThl
BO)Ia. PaCTBOpBI. bubmnunoreka HOK regeTuueckas CBSI3b
2.3 Ilonstue 00 5 https://m.edsoo.ru/ MEXKIY KJ1accaMu
OCHOBaHMAX 7f41837c OpPraHUYECKUX
COEIMHEHUIN»
OCHOBHBIE KJIacChl bubmuotexa [JOK
2.4 HEOPTraHUYECKUX 11 https://m.edsoo.ru/ | Jac obmenus «Pasrosop
COG,[[I/IHGHI/Iﬁ 7f41837¢c O MPpaBUJIbHOM ITMUTAaHUN)»
Hroro no paszneny 30




Paznean 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1eMeHToB /. . MenaesieeBa.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU

Crpoenne aToMoOB.

[Tepuonuueckuii 3aKoH
u [lepronnueckas
CHCTEMA XUMHUYECKUX

bubmuorexa [JOK

Ypok-koHpepeHus

«Opranuyeckasi XuMusi B

3.1 snementos JI. 1. 7 https://m.edS00.1u/7 | oo o
Menpene-eBa. f41837¢
Crpoenue atoma
XuMHYECKas CBA3b. bubmuorexa [JOK
3.2 OKUCIUTEIIBHO- 8 https://m.edsoo.ru/7
BOCCTaHOBUTEJIHHBIE f41837c¢
peakuuu
bubnuoreka [IOK
HTOro 1o paszeny 15 https://m.edsoo.ru/7
f41837c
but6mmoreka [IOK
PesepBHOE BpeMsl 3 https://m.edsoo.ru/7
f41837c
OBIIEE KOJIMYECTBO 63

YACOB I10 [TPOTPAMME




9 KVIACC

KoanuecTBo 4acoB

OcHOBHBIE BUBI

HaumenoBanue JneKTponnLIe AEATEILHOCTH
No (undposbie) 00y4YaIONUUXCH C YYE€TOM
PAasesioB U TeM IpakTuy p yqatom y
n/n NPOrpaMMbI Bcero KonTpoasmbie eCKHe o0pasoBarejbHbIE HanpaBJieHuH padoyei
padoTsI padoTHI pecypchl NMPOrpamMMbl BOCIIUTAHMS
Pa3nea 1. BemecTBo U XuMH4YecKkHne peakiun
[ToBTOpEeHUE 1
yriy6ieHue 3HaHui bubnmnoreka [HOK BuptyanbHas s3kcKkypcus
1.1 OCHOBHBIX Pa3/IeIIOB 5 1 https://m.edsoo.ru/7f41a6 | «Benuuaiimme qOCTHKEHUS
Kypca 8 ki1acca 36 COBPEMEHHOM XMMUH.
OcHOBHBIE bubmuotexa [JOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f4lap | YPOK-KoHpepeHuus
XUMHAYECKHX PEaKITHi 36 «CocTaBBeILECTB
DNEeKTpONIUTHYECKAst
JUCCOIHALINS. bubmuorexa [JOK
1.3 XUMHUECKHE PEaKIIHH B 8 1 1 https://m.edsoo.ru/7f41a6 | Ypok-nmpakTHKym
pacTBopax 36
Hroro no pazneny 17




Pa3gea 2. HemeTaaabl M HX COeAUHEHU ST

2.1

OO0miast xapakTepucTUuKa
XUMHUYECKUX 3JIEMEHTOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6

Buptyanbnas skckypceus «B
MUpPE MPOCTHIX BEILIECTBY

VIIA-rpynns. Ypok-koHpepeHuus
l"asorensl 36
«MeTaibl UX poib B )KU3HU
YeJIOBEKa»
YPpoK-nIpaKkTUKyM
OOmiasi xapaKTepHUCTHKA
XUMHYECKUX DJIEMEHTOB But6moreka [IOK
COETMHEHUS 36
OOmiast XapakTepUCTHKa
XUMHAYECKHX DSJIEMEHTOB BuGnnorexa LIOK
2.3 VA-TpymmsL. Asor, https://m.edso0.ru/7f41a6
dochop u ux 36
COCIMHEHUS =
OOmiast XapakTepUCTHKA
XUMHAYECKHX D3JIEMEHTOB BuGnnorexa LIOK
2.4 IVA-rpynmet. Yriepon n https://m.edsoo.ru/7f41a6

KPEMHHI 51 170'¢
COCIMHEHMS

36




Hroro no pazneny

20

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

3amura IIPOEKTOB
Bu6muorexa LIOK «MHTEemeKT - KapTel
3.1 Obume ceoficTs 2 https://m.edsoo.ru/7f41a6 | B33MMOCBA3E OPraHMHYCCKUX
METaJIoB 36 u HEOPraHUYECKUX
_ BEILIECTBY
5 bubmuorexa [JOK
39 Baxuenme MeTanmib! 1 8 https://m.edsoo.ru/7f41a6
UX COCIMHEHUS 36
Hroro no paszneny 10

Pasnen 4. Xumus u okpyxaiomas cpeaa

4.1

BemectBa u MaTCpUuaJIbl
B )KX3HHU YCITIOBCKa

bubmmoteka [IOK
https://m.edsoo.ru/7f41a63
6

Ypok-nebats! «3amura
OKpY>Karolleu cpesibl OT
BPETHOTO BO3JICUCTBUS
BEIIECTBY
VYpoxk-koH(pepeHuus
«Opranunyeckas XuMusi B
JKU3HU YEeTTOBEKa»




Uroro mo pazneny 3

([datuuku:

bu6nmoreka [IOK
PesepBHOE BpeMst 3 https://m.edso0.ru/7f41a63
6
OBIIEE KOJIMYECTBO
YACOB I10 TIPOTPAMME 68 4 /
IMOYPOYHOE INTAHUPOBAHHUE 8 KJIACC
KoauuecTBO 4yacoB DJIeKTPOHHbIE Hcenab3yemoe
Ne nHQpoBLIe o0opyaoBaHHe
w/n Tema ypoka Beer Konrpoasn | Tlpakruueck oOpa3oBaTejibHbIE “Touka pOCTa”
o e padoTel | ue padoThI pecypeel
IIpeamer xumun. Posib XUMHUM B KU3HU 0 0 bubnuorexa [JOK
1 yestoBeka. Tena v BelecTsa 1 https://m.edsoo.ru/ffod21
Oc
0 0 bubnunoreka [JOK «OTD-
https://m.edsoo.ru/ff0d22
7e nabopaTopus» 1O
XUMUU
2 [ToHsiTHE O METO/IaX MTO3HAHUS B XUMUH 1 udponas
nabopaTopus  TIO
xumun RELEON




AJEKTPONPOBOIUMO
CTHU,KUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

[Tpaktruueckas padora Ne 1 «IIpaBuna
paboTel B naGopaTopu W TPUEMBI

«OI'D-
Jabopatopus» IO

oOpareHus c 71a00paTOPHBIM
000pyIOBaHUEM» XUMHU
Hudposas
nabopaTopus  TIO
bubnuoteka L[OK XUMUHU
https://m.edj((:)o.ru/fde23 ViLabCHem
(datuukmu:
AIEKTPOIPOBOIUMO
CTH,KUCJIOTHOCTH,
I[BETA
TEeMIIepaTyphbl)
Yuctele BemecTsa U cMecu. CriocoOsl bubmmorexa LIOK «OIN-
paszeneHus cMecein https://m.edsoo.ru/ff0d2
6ca nabopaTopus»  TIO

XUMHUHN

[udponas
naboparopusi IO




xumud RELEON

(datuukmu:
ANEKTPOTIPOBOIUMO
CTH,KUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

[Ipaktnueckas pabora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYMCTKH MTOBAPEHHOM COJIN)»

«OI'D-
Jabopatopus» IO
XUMHUHU

Hudposas
nabopaTopus  TIO

bub6nuorexa [IOK XUMUA
https://m.edsoo.ru/ff0d28 VilLabCHem
c8
(datunkmu:
DJIEKTPOIIPOBOIMMO
CTH,KHCJIIOTHOCTH,
LIBETA
TeMIIepaTyphl)
bubnuorexa [IOK «OTD-
https://m.edsoo.ru/ff0d2a
ATOMBI U MOJIEKYJIBI 6c nabopatopus» 110

XUMHUHN




Hudposas
nabopaTopus 1O

xumud RELEON

([datuuku:
3IEKTPONPOBOIUMO
CTH)

XUMUYECKHUe OJICMCHTHI. 3Haku
(CI/IMBOJ'ILI) XUMHUYCCKHUX DJICMCHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2b

e8

[IpocTsle 1 ClOKHBIE BEIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a

6¢

«OI'D-
Jabopatopus» IO
XUMHUHU

[udponas
nabopaTopus  TIO

xumud RELEON

([datuukmu:
AIEKTPONPOBOIUMO
CTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

ATOMHO-MOJ’ICKYJBIpHOe Y4YCHHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d

50

«OI's-
nabopaTopus»  TIO




XUMHHU

3akoH MOCTOSTHCTBA cocTaBa
BEIIECTB. XUMHUYeCcKas (opMyIa.
BaJieHTHOCTP aTOMOB XHMHUYECKHX
AIIEMEHTOB

«OI'D-
JabopaTopus» 1O
XUMUU

Hudposas
bu6mmoreka [IOK n1abopatopus 1o
10 https://m.edsoo.ru/ffod2 | XuMur RELEON
eae
(datuuku:
3JIEKTPOIPOBOAUM
OCTH,KUCIIOTHOCTH,
TEMIIEpaTypHI,
MYTHOCTH)
OTHOCHTENBHAS aTOMHAs Macca. bubnnorexa [IOK «OIM-
OTHOCHTENTbHAST MOJICKYIISIpHAsT Macca https://m.edsoo.ru/ff0d3
23c nabopatropus» 1o
XAMUU
11 Hudporas
naboparopus 1O
xumuu RELEON
(datuuku:

AJIIEKTPONPOBOIUM




OCTH,KHUCIIOTHOCTH,

TEMIEPATYPHI,
MYTHOCTH)

12

MaccoBas J0JI XUMHYECKOI'O
9JICMCHTa B COCJMHCHHUHN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3

50c

«OI'D-
JabopaTopus» 1O
XUMHUHU

Hudposas
nabopatopuss 1O

xumud RELEON

(datunkmu:
3JIEKTPOIPOBOIUM
OCTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

13

KomnuectBo BemecTsa. Moib.
MognspHas macca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5
230

«OI's-
nabopaTopus» 1O
XUMUHU

[udponas
naboparopus IO

xumud RELEON

(latuuku:




AJEKTPONPOBOIUM
OCTH,KUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

14

duznyeckre U XUMHAYECKHE SBJICHUA.
XuMuueckas peaKnus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3

7fa

«OI'D-
Jabopatopus» 10
XUMHUHU

Hudposas
nabopatopuss 1O

xumud RELEON

([datuuku:
3JIEKTPOIPOBOIUM
OCTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

15

[Ipu3Haky u ycroBus MPOTEKAHUS
XUMUYECKHUX PEaKLUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3
alé

«OI'o-
nabopaTopus» 1O
XUMUHU

[udponas
naboparopus IO

xumnd RELEON




(datuukmu:
AJEKTPOTIPOBOIUM
OCTH,KUCIIOTHOCTH,

TEMIIEpPaTyphl,
MYTHOCTH)
3aKOH COXpaHEHUsI MaCChl BEILIECTB. bu6mmoreka [JOK «OTD-
XVMMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3
16 b38 nabopaTopusi» 1O
XUMHUHAN
Bbrluncnenuss  koiaudecTBa,  Macchl bubmmoreka [IOK «OTD-
BEILECTBA 110 YPABHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5 5
17 | peaxmmit 708 nadoparopus» 1o
XUMHUU
Knaccudukanus XuMHUECKUX peakiui
«O0I'sa-
(CoeTMHEHMs, PA3IIOKEHHS, bubmmoreka [IOK
18 3aMelleHus, 0OMEHa) https://m.edso0.ru/ff0d3f | TA0OpaToOpus» 1o
34 XUMHUH
M. B. JIoMOHOCOB — y4€HBIi- bubnuoteka [JOK
19 SHIUKIIONEIUCT. https://m.edsoo.ru/ff0d4
O06o0meHre U cucTeMaTr3aIus 3HaHUH Oc4
KonTponbnas padora Nel o teme bubnnoreka [JOK
20 «BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4

290




Bo3ayx — cmech razos. Cocras

BO3AyXa. bu6mmoreka [JOK «OI'd-
21 Kucnopom — 351eMeHT U poCcToe https://m.eds00.ru/ff0d4 | TA00PATOpHs)  TIO
BEILECTBO. 48e XUMUH
O30H
DusnyecKue 1 XUMUYECKHE CBOMCTBA «OTD-
KUCIIOpoa (peaKkuu OKUCICHHUS,
nabopaTopusi» 10
TOpeHue).
[TonsiTe 06 oxcumax XUMUH
Hudposas
bubnuorexa [JOK n1abopaTopus 1o
22 https://m.edsoo.ru/ffoda | Xumu RELEON
614
(Hdatuuku:
AIEKTPOIPOBOIUMO
CTHU,KUCJIOTHOCTH,
TEMIIEPATYPHI,
MYTHOCTH)
CriocoObI nostyueHus KUCI0poa B «OIN-
1ab0paTOPUN U TPOMBIIICHHOCTH.
IIpumMeHeHue Kucnopoaa bubnuorexa [IOK nabopaTopusy - 1o
23 https://m.edsoo.ru/ff0d49 | XUMHH
7a

Hudporas
nabopatopuss 1O




xumud RELEON

(datuukmu:
ANEKTPOTIPOBOIUMO
CTH,KUCIIOTHOCTH,

TCMIICPATYPHI,
MYTHOCTH)
TennoBoir  3PheKT XUMHYESCKOU «OIM-
peakuuu, TIOHSITHE 0 5
TEPMOXMMHYECKOM  YpaBHCHUH, jlabopatopui» - 10
9K30- u SHIOTESPMUYCCKUX XAMHAA
CaKIIMX
P Butmorexka LIOK | [ludposas
24 https://m.edsoo.ru/ff0d4 | raGopatopusst 1m0
790
— xumuu RELEON
(datunkmu:
TEeMIIepaTyphbl)
TomnmuBo (HepTh, yrolb U METaH). bubnunoreka [JOK «OTD-
3arpsi3HeHuEe BO3/1yXa, CHOCOOBI €ro https://m.edsoo.ru/ff0d4c 5
HpeIOTBpaIIeHHs 4a nabopatopus» 110
XUMHH
25

[udponas
nabopaTopusi 1O

xumud RELEON




(datuukmu:
AIEKTPOTIPOBOIUMO
CTHU,KUCIIOTHOCTH,

TEeMIIepaTyphl,
MYTHOCTH)

[TpakTiueckast pabota Ne 3 o Teme
«[lonmydenne u coOupaHue KUCIopoaa,
U3YYEHHUE €ro CBOMCTB)

«OI'D-
Jabopatopus» 110
XUMUU

Hudposas
naboparopuss 1O
bu6mmoreka [IOK XUMUHN
26 https://m.ed:go.ru/ff0d4a Vil abCHem
(JaTumxmu:
DJIEKTPOIIPOBOIUMO
CTH,KUCJIIOTHOCTH,
[IBETA
TEMIIEPATYPHI)
Bonopon — snemeHT u npocToe bu6mmoreka [JOK «OI -
BEIIECTRO. https://m.edsoo.ru/ff0d4
27 ddo naboparopus» IO

Haxoxnenue B mpupoie

XUMHHU




duznueckrue U XUMHUUYECKHUE CBOICTBaA
Bojiopoa. [Ipumenenne Bogopoaa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4

«OI'D-

28 ddo nabopaTopus» IO
XUMUU
bu6mmoreka [JOK «OTD-
https://m.edsoo.ru/ff0dS
29 [ToHsITHE O KUCIOTAX U COJSAX 0d2 nabopaTopus» IO
XUMHU
bubnmmoreka L[OK «OIN-
https://m.edsoo.ru/ff0d4
ddo naboparopus» 1O
XUMUU
Hudposas
nabopaTopusi 1O
30 CrniocoOsl IIOJIy4CHHs BOAOpOaa B xumud RELEON
nabopaTtopuu
(datunkmu:
BIIEKTPONPOBOIUMO
CTU,KUCIIOTHOCTH,
TEMIIEPATYPHIL,
MYTHOCTH)
[IpakTuueckas padora Ne 4 o reme -
«0Is
«ITonmydenue u coGMpaHIe BOJOPOIA, bub6mmnorexa IIOK
31 3ydeHUe ero CBOHCTEY https://m.edsoo.ru/ff0d4f | TabOpaTopus» 1o
42 XUMUHU




Hudposas
naboparopuss 1O
XUMUH
ViLabCHem

([datuuku:
3IEKTPONPOBOIUMO
CTH,KUCJIIOTHOCTH,
1BETA

32

MounsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

TEeMIIEpaTyphl)
bubnmmoreka L[OK «OINd-
https://m.edsoo.ru/ff0d5
42e Jabopatopus» 110

XUMHHU

[Mudposas
naboparopust 1O

xumud RELEON

([datuukmu:
3IEKTPONPOBOIUMO
CTH,KUCJIOTHOCTH,

TEeMIIEpaTyphl,
MYTHOCTH)




Brrunciienus o0b€Ma, KOJIHYECTBA
BEI[ECTBA Ta3a [0 €ro H3BECTHOMY
KOJINYECTBY BEUIECTBA MM 00BbEMY

«OI'2-
nabopaTopus» 1O
XUMUU

Hudporas
bu6mmoreka [JOK naboparopus 1o
33 https:/m.edsoo.ru/ffods | XuMun RELEON
5a0
(datunkmu:
AJIEKTPOIIPOBOAUM
OCTH,KHUCJIOTHOCTH,
TEMIIEPATYPHI,
MYTHOCTH)
Beruncnenus o0bEMOB Tra3oB MO «OTD-
YPAaBHEHHIO pPEAKIIMH HA OCHOBE 5
3aKOHa  OOBEMHBIX  OTHOILIEHUI Jlabopatopusy - 1O
rasoB XUMHUU
Hudporas
bu6mmoreka [JOK
nabopatopus  TIO
34 https://m.edsoo.ru/ffod5
708 xumuu RELEON
(datuuku:
BJIEKTPOITPOBOAUM

OCTH,KMCJIOTHOCTH,

TEMIIEPATYPHI,




MYTHOCTH)

bu6mmoreka [JOK

«OI's-
https://m.edsoo.ru/ff0d5
87a naboparopusi» 1o
XAMUH
Hudposas
nabopaTopus  TIO
35 dusnueckre 1 XUMUYECKHE CBOIICTBA XUMUH RELEON
BOJIBI
(HdaTumku:
AIEKTPONPOBOAUM
OCTHU,KUCIIOTHOCTH,
TEeMIIEpaTyphl,
MYTHOCTH)
P 0K 0T
. ps://m.eds00.ru
36 CocraB ocHoBanuil. [lonsTre 06 9e2 nabopaTopus» 1O
HHAUKATOpax -
XUMUHU
Bona xak pactBoputens. HacsimeHHbIe «OIN-
Maccoras 70 netmectsa n pactaope busmiorera IOK | naGopatopusy o
37 a m p P https://m.edso0.ru/ff0d5
040 XAMUHA

Hudporas




naboparopusi 1O
xumuu RELEON

([datuukmu:
MYTHOCTH)

[IpakTuueckas padora Ne 5 o reme
«IIpuroroBienue pacTBOpOB c
OIpeIeIEHHOU MacCOBOU noJen
PacTBOPEHHOTO BEILIECTBAY

«OI'2-
gabopaTopus» 1O
XUMUU

Hudposas
naboparopusi 1O

bubnmmoreka L[OK XUMHUHU
38 https://m.edsoo.ru/ff0d5 ViLabCHem
eba
(Hdatuukmu:
SJICKTPONPOBOAUM
OCTH,KUCJIOTHOCTH,
BETa
TEMIIEPATYPHI)
Kontponbnas padota No2 o teme bubmuotexa [JOK
39 «Kucnopon. https://m.edsoo.ru/ff0d6
Bonopoa. Bona» 342
OKcuIpl: COCTaB, KJIacCuUKaIs, bu6mmoreka [JOK «OIN-
40 https://m.edsoo.ru/ff0d6

HOMEHKJIaTypa

64de

Jaboparopus» To0




XUMHHU

[TonyyeHue u XUMHYECKUE CBOMCTBA _
«0Is
KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX Bubmuorexa [JOK
41 | okcuuos https://m.edsoo.ru/ff0d6 | TaA0OpaTOpHsD) 1O
64e XUMUHU
OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, bubnuorexa [JOK _
«0I'D
HOMEHKJIaTypa https://m.edsoo.ru/ff0d6
42 7ca nabopaTopus» 1O
XUMHNHU
[TosrydyeHne u XUMHUYECKUE CBOKCTBA bubmmorexa LIOK «OTD-
OCHOBaHUI https://m.edsoo.ru/ff0d6
43 7ca naboparopusi» IO
XAUMUU
Kucnotsr: cocras, knaccuduxarus, bubnunoreka [JOK «OIN-
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfe
44 0 nabopatopusi» 1O
XAUMUU
bubmuotexa [JOK «OIN-
https://m.edsoo.ru/ffOdfe
o2 nabopaTopus» 10
45 [Tonydyenne u XuMHYECKHE CBOMCTBA _ XUMHHI
KHUCIIOT
Hudporas
naboparopusi 1O




xumud RELEON

(datuukmu:
AIEKTPOTIPOBOIUM
OCTH,KUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

46

Comu  (cpeanue):  HOMEHKIATypa,
CIOCOOBI  TIOJMYYCHHS, XUMHYCCKHE
CBOMCTBA

bubmuorexka [JOK
https://m.edsoo.ru/00ad9
474

«OI'D-
nabopatopus» 1O
XUMHUHU

Hudposas
nabopaTopus 1O

xumud RELEON

(datunkmu:
3JIEKTPOIPOBOIUM
OCTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

47

[IpakTuueckas padora Ne 6. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX
COECTUHEHUI)

bu6mmorekxa [JOK
https://m.edsoo.ru/00ad9

b7c

«OI's-
nabopaTopus» 10
XUMUH

[udponas




naboparopusi 1O
XUMHH

ViLabCHem

([datuuku:
3JEKTPONPOBOIUM
OCTH,KHCJIIOTHOCTH,
1BETA

TEMIIEPATYPHI)

48

I'enernueckas CBSI3b MCXKAY KllacCcaMu
HCOPIraHUYCCKUX COG,Z[I/IHCHI/II;'I

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

as0

«OI'D-
nabopaTopus» 1O
XUMHH

Hudporas
naboparopusi 1O

xumn RELEON

(Hdatuukmu:
AIEKTPOIPOBOIUM
OCTH,KHCIOTHOCTH,

TEeMIIEpaTyphl,
MYTHOCTH)

49

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI

bu6mmorexa [JOK
https://m.edsoo.ru/00ad
9ch2

«OI's-
nabopatopusi» 1O




XUMHHU

Kontponbnas pabora Ne3 mo Teme bubnmoreka [JOK
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad
coequHeHU" 9ela
[lepBble MONBITKH KJACCHU(PUKAIUU
«OI's-
XUMHYECKHMX 3JIeMEHTOB. [loHsaTHE O bubnuorexa LIOK 5
51 IPYIIAX CXOHBIX 3IEMEHTOR https://m.edsoo.ru/00ad9 | Ta0OpaTopus» 110
ffa XUMHH
Ilepronnueckuii 3aKOH U
Eu6 OK «OI's-
Ilepronnueckas cucTeMa XUMUYECKHUX nonnoreka L] Ha6ODATODISD  T10
52 | | eMeHTOB 1. 1. https://m.edsoo.ru/OOgga paTop
Menneneena 2£C | XUMUH
bub6nuorexa [IOK «OTD-
https://m.edsoo.ru/00ada
53 [Iepuoasl, rpynnsl, MOATPYIIIBI 52¢ Ha60paTOpI/I${» I1o
XAUMUU
Crpoenne atomoB. COCTaB aTOMHBIX bubmnoreka LIOK «OTD-
anep. https://m.edsoo.ru/00ada 5
54 S 342 | Taboparopusk» 1o
XUMUU
CTpoeHue AIIeKTPOHHBIX 000I0YEK bubnmoreka [JOK «OTD-
aTOMOB 3J1eMeHTOB [lepunoanueckoi https://m.edsoo.ru/00ada 6
55 cuctemsl /1. W. 6bc Jaooparopus» 110

XUMHUHN




Meupeneena

XapakTeprcTHKa XMMHUYECKOTO «OID-
SIIEMEHTA I10 €T0 TOJIOKEHHIO B bubuorexa TIOK 6
56 I y https://m.edsoo.ru/00ada | 1a00PaTOpHsL» 110
epuoarueckoit cucreme /.
824 | xumuun
H. Menaeneesa
3nauenue [lepuoauyeckoro 3akoHa s «OTD-
pa3BUTHs HAyKu U nipakTuku. 1. U. Bubmmorexa [IOK 1aG0DATODHSD 110
57 Meterees https.//m.edsoo.ru/OO;g: paTop
— y4EHBIH, [eIaror ¥ rpakIaHuH =% | XUMHAN
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK «OTD-
XAMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00ada
abg | 1Taboparopus» 10
XUMUU
[udponas
nabopaTopus 10
58 xumun RELEON
(datunkmu:
JIEKTPOIIPOBOIUM

OCTH,KHCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)




59

HMonnas xumudeckas CBs3b

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

c34

«OI'2-
gabopaTopus» 1O
XUMUU

Hudporas
naboparopusi 1O

xumna RELEON

(datunkmu:
AIEKTPOIPOBOIUM
OCTH,KHCIOTHOCTH,

TEMIIEPATYPHI,
MYTHOCTH)

60

KoBanenthas MoJIsIpHasA XUMHUYICCKast
CBA3b

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

ab8

«OI's-
nabopatopusi» 1O
XUMHH

61

KoBanenTHas HCIOJIAAPpHAad XUMUYCCKast
CBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/00ada
ab9

«OI's-
nabopaTopus» 10
XUMUHU

Hudporas
naboparopusi 1O

xumnd RELEON

([atuuku:




AJEKTPONPOBOIUM
OCTH,KUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

62

CrerneHp OKHUCIEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
ae28

«OI'D-
nabopatopus» 1O
XUMHUHU

Hudposas
nabopaTopus 10

xumud RELEON

([datuuku:
3JIEKTPOIPOBOIUM
OCTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

63

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC

peaxiuu

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

076

«OI'o-
nabopaTopus» 10
XUMUHU

64

OKHUCIIUTENN U BOCCTAHOBUTEIHN

bu6mmorekxa [JOK
https://m.edsoo.ru/00adb

076

«OI's-
nabopatopusi» 1O




XUMHHU

Hudposas
naboparopusi 1O

xumud RELEON

([datuuku:
3JIEKTPOIPOBOIUM
OCTH,KUCJIIOTHOCTH,

TEMIIEPATYPHI,
MYTHOCTH)
Kontponbnast pabora Ne4 1o Teme bubnnoreka [JOK
65 «CtpoeHne aroMa. XUMUYECKas CBSA3bY https://m.edsoo.ru/00adb
486
PesepBHbIit ypok. O60011eHNE U bubnunoreka [JOK «OTD-
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb
66 33¢ | Taboparopus» 1o
XAUMUU
Peseprubriit ypok. O60011eHUE U bubnuotexa [JOK «OTD-
cucTeMaTtn3anus 3HaHUN https://m.edso0o.ru/00ad
67 9cho | 1Taboparopus» 1o
XUMUU
PesepBHbIil ypok. O0001IeHNE U bubmuorexa [JOK «OTD-
68 CHCTEMATH3alus 3HAHUM https://m.edso0.ru/ff0d6

1c6

nabopatopusi» 1O




XUMHUHN

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




9 KJIACC

KoanuyecTBo 4acoB Hcnab3yemoe
DJIEeKTPOHHBIE oGopyoBaHHe
Ne T uuppoBbIe “ 9
/ €Ma ypoka Kounrpoabn | Ilpakruueck Touxka pocra
n Bcero oGpa3zoBaTebHbIC
ble padoThl | He padoThl
pecypchl
[lepuoauueckuii 3aK0OH. 0 0
[Tepunonnueckas cucTeMa XMMHYECKUX brbmorexa [IOK
1 1 https://m.edsoo.ru/00adb
anemenTos /I. W. 590
Menneneena -
3aKOHOMEPHOCTH B U3MEHEHUH 0 0
. «OI's-
CBOMCTB XUMHUYECKHUX DJIIEMEHTOB bubauoreka [IOK
2 MEPBBIX TPEX MIEPHOJIOB 1 https://m.eds00.ru/00adb | TA0OpaTOpUs» 110
6b6 | xumuu
Knaccudpukanus u  HOMEHKJIaTypa 0 0 bubnmnorexka HOK «OTD-
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00ad
3 1 b7e2 | TAOOpaTopus» 1O
XUMHUH
Bunpl XUMHUYECKOW CBSA3HM W THIIBI 0 0 bu6nuoreka [IOK «OTD-
KPUCTAJNIMYECKUX PEIIETOK https://m.eds00.ru/00ad
bacs | 1a0OpaTopus» 10
4 1 XUMUH
[udponas




naboparopusi 1O
xumuu RELEON

([datuukmu:
3JEKTPONPOBOIUMO
CTHU,KUCIIOTHOCTH,

TEMIIEPATYPHI,
MYTHOCTH)
KonTponbnas paborta Nel mo teme
«[ToBTOpeHue u yriyoOaeHue 3HaHUH
OCHOBHBIX pa3/IeoB Kypca § Kiiacca»
Knaccudukanus XUMHUYECKHX bubnuoreka [JOK «OTD-
PEAKLHI MO Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adb
cho | Taboparopus» 1o
XUMHHU
[ToHATHE O CKOPOCTH XHMHYECKOM «OIN-
peakuuu. [ToHsITHE O TOMOTEHHBIX U 5
TeTepPOTeHHBIX PEaKITHIX labopatopus> - IO
XUMHUH
bu6nuoreka [IOK
https://m.edso0.ru/00ad Lupposas
bega | Taboparopust 1O
xumuu RELEON
(datuukmu:

AIIEKTPONPOBOIUMO




CTH, TEMIIepaTyphl

)

[lonsiTHE O  XHUMHYECKOM
PaBHOBECHUHU. dakTopHl,
BIUSAIONIME  HA  CKOPOCTHb
XUMHUYECKON peakuuu u
M0JIO’KEHUE

«OI'o-
nabopaTopus» IO
XUMUU

Hudposas
bubmorexka IOK | jabGopatopuss 1o
https://m.edsoo.ru/OO;gg xumun RELEON
(datunkmu:
AIEKTPONPOBOAUMO
CTU,KUCJIOTHOCTH,
TEeMIIepaTyphbl)
XUMHYCCKOI'0 paBHOBECHUS
bubmuorexa [JOK «OTD-
https://m.edsoo.ru/00adc
ade nabopaTopus» 10

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

peakinuu

XUMHHU

Hudporas
naboparopusi IO

xumnd RELEON




(datuukmu:
ANEKTPOTIPOBOIUMO
CTHU,KUCIIOTHOCTH,

TEeMIIepaTyphl,
MYTHOCTH)

10

Teopus 3MeKTPOINTHYECKOM
JMCCOLIALINY.
CubHBIE U clTa0bIe AIEKTPOITUTHI

bubnnoreka IIOK
https://m.edsoo.ru/00adc

d68

«OI'D-
Jabopatopus» 110
XUMUU

Hudposas
naboparopusi IO

xumud RELEON

(Hdatuukmu:
AIEKTPONPOBOIUMO
CTH)

11

HoHHbIe ypaBHEHUS peakIuil

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

448

«OI's-
nabopaTopus» IO
XUMUHU

[udponas
naboparopusi IO

xumud RELEON

(Jatuuku:




3JEKTPONPOBOIUMO
CTHU,KUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

12

XUMHUYECKHUE CBOMCTBA KUCJIOT U
OCHOBaHUU B CBETE MPEACTABICHUI 00
AJICKTPOJIMTUYECKON JUCCOIMAITIHI

bubnnoreka IIOK
https://m.edsoo.ru/00add

5d8

«OI'D-
Jabopatopus» IO
XUMHUHU

Hudposas
nabopaTopus 1O

xumud RELEON

([datuuku:
AIEKTPONPOBOIUMO
CTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

13

XUMHYECKHE CBOMCTBA COJIEH B CBETE
npeJICTaBIeHUH 00
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI

bu6nuoreka [IOK
https://m.edsoo.ru/00add

8b2

«OI's-
nabopaTopus» 10
XUMUHU

[udponas
naboparopusi IO

xumnu RELEON




(datuukmu:
ANEKTPOTIPOBOIUMO
CTHU,KUCIIOTHOCTH,

TEeMIIepaTyphl,
MYTHOCTH)

14

[TonsTHe 0 runponuse conen

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

9d4

«OI'D-
Jabopatopus» 110
XUMUU

Hudposas
naboparopusi IO

xumud RELEON

(Hdatuukmu:
3IEKTPONPOBOIUMO
CTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

15

O00011eHHE U CUCTEMATU3ALMS
3HAHUU

bu6mmoteka [IOK
https://m.edsoo.ru/00add

diz2

«OI's-
nabopaTopus» 10
XUMUHU

16

[Tpaktuyeckas padora Ne 1. «Pemenue
SKCIIEPUMEHTAIBHBIX 3a7au»

bu6nuoreka [IOK
https://m.edsoo.ru/00add

bfa

«OI's-
nabopaTopus» 10




XUMHHU

Kontpoisbnas padora No2 o teme Bu6morexa [TOK
17 «DNEKTPOIUTHIECKAS TUCCOLIUAITHSL. https://m.edso0.ru/00ad
XUMHUYECKUE PEAKIH B PACTBOPAX) decO
OOm1as XapakTepUCTUKA raJIOTeHOB. bubmorexa LIOK «OTD-
XUMHYECKUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00add 6
18 —_ fe2 JJaboparopus» IO
p TeZ
XUMHU
XmopoBogopoa. CossiHass — KUCIIOTA, «OIN-
XUMHYECKHE CBOWCTBA, MTOJyUCHHE, bubmmorexa [IOK HA60DATODHD 11O
19 o —_— https://m.edsoo.ru/00ade paTop
104 | xumum
[IpakTrueckas padota Ne 2 o Teme «OID-
«lTonmyueHne COIAHON KUCIIOTHI,
5o naboparopus» 10
u3y4yeHue e€ CBOMCTB»
XUMHUH
Bu6nmoreka [IOK Hudposas
20 https://m.edsoo.ru/00ade | jagoparopust 1O
348
— | XUMHH
ViLabCHem
([datuukmu:

JIEKTPOITPOBOIUMO




CTH,KHCJIIOTHOCTH,
LIBETA

TEMIIEpaTyphbl)
Bbruuciienus mo ypaBHEHUsIM .
4 Eu6 «0I'D
XUMHUYECKHUX PEAKIIUN, €CIIU OJUH U3 nbmmorexka [IOK
21 PEArEHTOB JaH B H3GHITKE https://m.edsoo.ru/00ade | 1Ta00PaToOpHs» 10
488 | xumMHu
OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuotexa [HOK «OTD-
VIArpymibl https://m.edsoo.ru/00ade
22 644 | TA0OpaTOpUA» IO
XUMHUH
AnnotpornHbie MOAU(UKALIUU CEPBI.
" g «OI's-
Haxoxnenue cepbl U €€ COETUHEHUN B bubnuoreka [IOK 6
23 npHposie. XUMHUECKHe CBOHCTBA Cepbl https://m.edsoo.ru/00ade |1a00PATOPUA» 11O
64a | xuUMHUH
CepoBogopoj, cTpoeHue, punyeckue bubmuoteka [JOK «OTD-
A XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade
502 | TabopaTopus» 1O
XUMHUH
24 Hudposas
naboparopuss 1O
xumuu RELEON
(datuukmu:

AIIEKTPONPOBOUMO




CTH,KHCJIIOTHOCTH,

TEMIIEPATYPHI,
MYTHOCTH)
Okcuabl  cepbl. CepHast  KHUCIOTA, bubnmnoreka HOK «OTD-
du3nYeCKre U XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00ade
108 | 1aboparopus» 1O
pUMEHEHHE azs
XUMUU
Hudposas
nabopaTopusi 10
25 xumu RELEON
(datunkmu:
3JIEKTPOIPOBOJAUMO
CTH,KUCIIOTHOCTH,
TEMIIEPATYPEI,
MYTHOCTH)
XUMHUYECKUE PEAKIINH, JIEXKALIUE B «OTD-
OCHOBE IIPOMBIIIIIEHHOTO CII0c00a 6
HOJTy4EHHsI CEPHON KUCIOTHI. labopatopysd» 110
XHUMHUYECKOE 3arps3HEHNE XAUMHAA
OKpY’Xaromen cq; bl COCTMHCHUSIMHU Bubmuorexa [IOK
26 Py HIeH cpent 4 https:/m.edso0.ru/00ade | [TuppoBas
cepsl o83
= naboparopuss 1O
xumun RELEON

([atuukmu:




3JEKTPONPOBOIUMO
CTHU,KUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

27

Brruncinenre MaccoBOW 10U BBIXOIA
IIPOJIYKTa PEaKLIUH

bu6nmoreka [IOK
https://m.edsoo.ru/00ade

cda

«OI'D-
Jabopatopus» 110
XUMHUHU

Hudposas
nabopaTopusi 10

xumud RELEON

([datuuku:
3IEKTPONPOBOIUMO
CTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

28

OO0m1as XxapakTepucTUKa JIEMEHTOB
VArpynnsl. A30T, pacipocTpaHEHHE B
npupoe, Gu3nYeckue 1 XUMHUYECKUe
CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00ade

eab

«OI's-
nabopaTopus» 10
XUMUHU

[udponas
naboparopuss  TIO

xumnu RELEON




(datuukmu:
ANEKTPOTIPOBOIUMO
CTHU,KUCIIOTHOCTH,

TEeMIIepaTyphl,
MYTHOCTH)

29

AmMMuak, ero  (usnueckue U
XUMUYECKHE CBOWCTBA, MOJYyYEHUE U
pUMEHEHUE

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

004

«OI'D-
Jabopatopus» 110
XUMUU

Hudposas
naboparopuss 1O

xumud RELEON

(Hdatuukmu:
3IEKTPONPOBOIUMO
CTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

30

[TpakTrueckast padorta Ne 3 o Teme
«[Tomy4yenne amMmmunaka, U3ydeHHe €ro

bu6mmoteka [IOK
https://m.edsoo.ru/00adf

180

«OI's-
nabopaTopus» 10
XUMUHU

Hudporas
naboparopuss 1O




XUMHUnu
ViLabCHem

([datuukmu:
3JEKTPONPOBOIUMO
CTHU,KUCIIOTHOCTH,
1[BETa

31

TEMIIEPATYPHI)
CBOMCTB»
A3oTHas KucaoTa, e€ Gu3ndecKue u bubnmnoreka HOK «OTD-
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf
306 naboparopus» 1o

XUMHHN

[udponas
nabopatopuss 1O

xumud RELEON

(datuukmu:
AIEKTPOIPOBOIUM
OCTH,KUCJIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)




32

Hcnonb30oBaHNEe HUTPATOB M COJIEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuil. XuMHYecKoe
3arpsi3HEHHE OKPYXKAIOLIEH Ccperbl
COEIMHEHUSIMH a30Ta

bu6nmoreka [IOK
https://m.edsoo.ru/00adf
518

«OI'2-
nabopaTopusi» 1O
XUMUU

Hudporas
naboparopus IO

xumna RELEON

(datunkmu:
AIEKTPOIPOBOIUM
OCTH,KHCIOTHOCTH,

TEMIIEPATYPHI,
MYTHOCTH)

33

®ochop. Oxeun docdopa (V) u
dbocdopnas kucnota, puznyeckue u
XAMHYECKHE CBOMCTBA, MOJYYEHUE

bu6nuoreka [IOK
https://m.edsoo.ru/00adf

68a

«OI's-
nabopatopus» 1o
XUMHH

Hudporas
nabopatopuss 1O

xumud RELEON

(datuukmu:
AIEKTPOIPOBOIUM
OCTH,KUCJIOTHOCTH,

TEMIIEPATYPHI,




MYTHOCTH)

Ucnons3zoBanne  ¢docharoB B
5 «OI's-
KayecTBe MUHEPAJIbHBIX Bubmmoreka [IOK
34 yIo6peHmii. 3arps3Henue https://m.edsoo.ru/00adf | 1A00paTOpPUsA» 1O
npUpOAHOI cpensl hocharamu c20 XUMHHU
Yraepon, pacipocTpaHEHHUE B bubnuotexa [HOK «OTD-
npupojie, Gu3NIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adf 6
CBOCTBA doc Jaooparopus»  I10
XUMHUN
Hudposas
naboparopus 1O
35 xumuu RELEON
(datuukmu:
3IEKTPONPOBOIUM
OCTH,KHUCIIOTHOCTH,
TEMIIEPATYPHI,
MYTHOCTH)
Okcubl yrnepoaua, ux Qu3nyeckue u «OIN-
XUMHYECKHE CBOMCTBA.
c bubmorexka LIOK | njaGoparopus» 1o
36 Oxonorneckue npodaemsl, https://m.edso0.ru/00adf
CBSI3aHHBIE C OKCHJIOM YTJIepoja ebe XuMnn

(V)

Hudporas




naboparopus 1O
xumuu RELEON

([datuukmu:
AIEKTPONPOBOIUM
OCTH,KUCIIOTHOCTH,

TEMIIEPATYPHI,
MYTHOCTH)

37

YroapHasg KUCIoTa U €€ CoJIn

bubmuorexa [JOK
https://m.edsoo.ru/00ae0

06c¢

«OI'o-
nabopaTopusi» 1O
XHUMUU

38

[IpakTuueckas pabora Ne 4 mo teme
"ITosrydeHne yrieKuciIoro rasa.
KauecTBennas peakuust Ha kKapOoHaT-
HoH"

bu6mmoreka [IOK
https://m.edso0.ru/00ae0

27e

«OI's-
nabopaTopus» 1O
XUMUU

[udponas
naboparopus 1O
XUMUU
ViLabCHem

(datuukmu:
3JIEKTPOIIPOBOIUM
OCTH,KUCJIOTHOCTH,
1BETa




TEeMIIEPATYPHI)

IlepBoHauanbHbIC TOHSTHS 00 bubmuorexa [JOK «OTD-
OpPraHMYEeCKHX BEHIECTBAX Kak o https://m.edsoo.ru/00ae0 5
39 COEIMHEHHMSAX YIIIepoa 54¢ | 1A00pATOPUSD? 1O
XUMUH
bubmnorexa HOK «OIN-
https://m.edso0.ru/00ae0
40 KpemHuuii u ero coequHeHus 80a JI2160paT0pH$I» 1o
XUMHUU
[TpakTuueckast pabota Ne 5. Pemenue «OTD-
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME 5
«Bakuenme HeMeTaJUIBI U UX JabopaTopus» - 110
COETUHEHMSY XUMHUHN
Hudporas
bubnuoreka [IOK naboparopust 1O
41 https://m.eds00.ru/00ae0 | X UMUK
bf2 ViLabCHem
(datuukmu:
AIEKTPONPOBOIUM

OCTH,KHUCJIIOTHOCTH,

OBCTa




TEMIIEpaTyphbl)

KonTponbaas padorta Ne3 mo teme bubnmnoreka HOK
42 «Baxueime HeMeTaIbl U UX https://m.edso00.ru/00ae
COCTMHEHUS» 0el8
Oo6mast XapaKTePUCTHKA «OIM-
XUMHYECKHX JJIEMEHTOB —
METAJIIOB. MeTtanuyeckas CBs3b U n1abopaTopus» - 1o
METa/UINYecKass KPHUCTaIndecKas XUMHHU
pemérka. Du3znyuecKue CBOMCTBA
METAJIJIOB Hudposas
bubmuorexa [JOK nabopatopus 1o
43 https://m.edsoo.ru/00ae1 | XuMun RELEON
03e
(datunkmu:
AIEKTPOIPOBOIUM
OCTH,KHUCIIOTHOCTH,
TEMIIEPATYPHI,
MYTHOCTH)
XUMHYECKHE CBONCTBA «OIN-
METAJUIOB. DJICKTPOXUMHUCCKUH
PAI HANIPSDKEHUN METAILIIOB bubnuotexa [JOK naboparopusy - 1o
44 https://m.edsoo.ru/00ael | XuMuLludposast
156 | mraGoparopusi 1O

xumnu RELEON




(daTuukmu:
3JEKTPONPOBOIUM
OCTHU,KHUCIIOTHOCTH,

TEMIIEPATYPHI,
MYTHOCTH)

OO61mme crnocoObl MOTyYeHHS
MetaiuioB. CiutaBbel. Berauciienus mo

«OI'D-

YpaBHEHUSIM XUMHUUECKHX PEaKIIni, bubmmorexa [IOK Na0opaTopus» 110
45 CCITH OJH M3 PEAreHTOB CONEPIKUT https://m.edsoo.ru/00ael | xUMUH
PUMECH 156
bubnuoreka [JOK «OTD-
https://m.edsoo.ru/00ael
46 [TonsiTHE O KOPPO3UM METAILIIOB 278 nabopaTopus» 1O
XUMUH
bubmuoreka [JOK «OTD-
https://m.edsoo.ru/00ael
47 [L1enoyHbIle METAILTBI 4pp | TabopaTopus 110
XUMUH
hBI/I6.J/I/I/IOT§Ka LI(?K «OTD-
48 OKCHUIbI U THAPOKCH/IBI HATPHS U ttps://m.edsoo.ru OOZE; naGopaTopus»  TI0

KaJIust

XUMHUHN




49

[llenouno3eMeNnbHBIC METAJIIbI —
KaJIbIIUA U Mardui

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
1568

«OI's-
JabopaTtopus»
XUMHH

I10

50

Baxueiinme coeMHESHUS KaJIbIUS

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
15e8

«OI'o-
1abopaTopus»
XHUMUU

10

51

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUU

«OI'o-
nabopaTopus»
XHUMUU

10

52

JKEcTkoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/00ael

886

«OI's-
nabopaTopus»
XUMUH

[udponas
nabopaTtopus

«OKOJIOT' U
Z.LABS

(datuukmu:

TeMIIepaTyphl
OKpYKarolen

I10




Cpelpl,
OCBCILIEHHOCTH,
OTHOCHUTEJIbHOM
BJIQYKHOCTH, )

53

[IpakTuueckas padora Ne 6 o reme
"KECTKOCTL BOABI 1 METOEI €6
ycTpaHeHHs "

bu6nuoreka [IOK
https://m.edsoo.ru/00ael
ae8

«OI'D-
Jabopatopus» 10
XUMUU

Hudposas
naboparopuss 1O

XUMHUN
ViLabCHem

(datuuku:
3JIEKTPOIPOBOIUM
OCTH,KUCJIOTHOCTH,
1BETA

TEeMIIepaTyphbl)

54

ATTOMUHUN

bubmmoreka [IOK
https://m.edsoo.ru/00ael

c64

«OI'a-
naboparopus» 1O
XUMUHU

55

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA

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

c64

«OI's-
naboparopus» 1O




XUMHUHN

bubnuoreka [JOK «OTD-
https://m.edsoo.ru/00ael
56 Keneso 486 | TadopaTopus» 10
XUMUHU
Oxcuipl, TUAPOKCUIBI U COJIH JKEIe3a bubnuorexa [IOK «OIM-
(IT) u xxene3a (III) https://m.edsoo.ru/00ae
57 3506 | J1AOOpATOPUA» IO
XUMUHU
«OI'D-
58 O606I£IGHI/I€ ¥ CHCTeMAaTHU3aIHS Jabopatopus» 10
3HAHUH
XUMUHU
[TpakTuueckas padora Ne 7. Pemenue «OI'-
BKCI'IepI/IMCHTaJ'IBHBIX 3a1a4 I10 TCME 6
«Baxkneiinine MeTanibl U UX J1a00paTopus» 110
COEIMHEHUS XUMHH
nuPpoBas
bubmuoteka [JOK 1 6(1)p
59 https://m.edsoo.ru/00ae |1400PaTOPUA IO
3de8 | XUMHH

ViLabCHem

(daTyukmu:
3JIEKTPOIIPOBOIUM
OCTHU,KHUCIIOTHOCTH,




IIBETA

TEMIIEpaTyphbl)
BbrunciieHus mo ypaBHEHUSIM
XMMHYECKUX PEAKLUI, €CIIU OJUH U3 «OI'D-
peareHToB J1aH B U30BITKE WU Bubmorexa OK
60 https://m.edso0.ru/00ael | 1a00OpaTOpHsA» 1O
COJICPXKUT IpUMeCH. Bbrunciienus
. 750 | xuMuH
MacCOBOM JIOJIH BBIX0JIa MMPOYKTa
peakiuu
«OI'D-
61 O606I£IGHI/I€ ¥ CHCTEMAaTH3aIH Jabopatopus» 1O
3HAHUH
XUMHUU
Kontponsnast padora Ne4 o reme
62 «BaxkHel1Me MeTaIIBI U UX
COEIUHEHUA»
BemectBa u maTepuansl B bubmuoteka [JOK «OTD-
MOBCEIHEBHOM XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3
nabopaTopusi» 10
50
XUMUH
«OKOJIOT US»
63 Z.LABS
(daTuukmu:
TEMIIEpATyphI

OKpYKarolen




Cpelpl,
OCBCILIEHHOCTH,
OTHOCHUTEJIbHOM
BJI&XKHOCTH, )

64

XUMHUYECKOE 3arpsi3HEHNE
OKPY’Karolllel cpebl

bubnnoreka IIOK
https://m.edsoo.ru/00ae4

270

«OI'D-
nabopatopus» 10
XUMUU

«OKOJIOT' U
Z.LABS

([datuuku:

TeMIIepaTyphl
OKpYyXaroueu
Cpelpl,
OCBCIIEHHOCTH,
OTHOCHUTEIIbHOM
BJIAKHOCTH,
3JIEKTPOIPOBOIUM
OCTH,
KHCJIOCTHOCTH, )




65

Ponp xumuu B perieHnu
9KOJIOTUYECKUX MPpOodIIeM

bu6nuoreka [IOK
https://m.edsoo.ru/00ae4

270

«OI'2-
nabopaTopus» 10
XUMUU

Hudporas
naboparopus

«9KOJIOI U S»
Z.LABS

(datunkmu:

KHCJIOCTHOCTH,
3BYyKa, MYTHOCTH,
ONTHUYECKOM
IUIOTHOCTH, OKHMCH
yIJIEpOJia, XJIOPHUI
HOHOB, HUTpAT-
WOHOB)

66

Peseprubriit ypok. O60011eHIE U
CUCTEeMAaTH3aIHsl 3HAHHHA

bu6mmoteka [IOK
https://m.edso0.ru/00ae0

doa

«OI's-
naboparopus» 1O
XUMUHU

67

PesepBHbIil ypok. O0001IeHNE U
cHUcTeMaTu3alus 3HaHUI

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

33c

«OI's-
nabopaTopus» 10




XUMHHU

PesepBHbIil ypok. O0001ICHHE 1

bu6nmoreka [IOK

. «OI'D-
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9
68 1 ch2 | Taboparopus» 1o
XUMHHU
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. Xumus, 8 kinacc/ Kysnenosa H.E., Tutoa .M., I'apa H.H., AkuinonepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»
. Xumus, 9 xnace/ ,Kysnenosa H.E., Tutora .M., I'apa H.H. Akuinonepnoe
obmectBo «M3marenscTBoO «IIpocBerieHne»

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA
-Metoanoanepxka. Bonoronackas oo6nacts. Xumusl.
(https://vk.com/chemistry_vologda)
-Metoauueckast MOMOIIb YYUTEII0 XUMUU
(https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/)
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
bu6anoreka I{OK:
https://lesson.academy-content.myschool.edu.ru/04/11 http://school-
collection.edu.ru - Eaunas xoyuiekius uppoBbIX 00pa3oBaTeIbHBIX PECYpCOB
Sdamgia.ru — O0pa3oBaTeNIbHBINM MOPTAJ JJIs TIOJTOTOBKH K DK3aMEHAM:
https://sdamgia.ru/ https://soc-ege.sdamgia.ru
https://neznaika.pro
http://wwwe.alleng.ru/ - DnekTpoHHas OuOIUMOTEKa YYeOHOW JUTEPATypHI
http://chemistry-chemists.com/Libraries. — DnexkrpoHHas OMOIMOTEKA MO XMMUH,
dusnke.
http://windows.edu/ru - «EauHoe 0KHO JOCTYIA K 00pa30BaTeILHBIM pecypcam»
(6ecrumaTHast AEKTPOHHAS OMOIHOTEKA)
http://www.chem.msu.su/rus/elibrary/ - Dnekrponnas OudmoTeka yueOHbBIX
MatepuaioB rmo xumuu http://www.nehudlit.ru/books/subcat352.html -
HexynoxecTBeHHas OnbInoTeKa. XuMHusl
«DeaepanbHbIi HHCTUTYT MEIarOrMUeCKUX u3MepeHmin» - http://www.fipi.ru
«DenepabHBIA  LEHTP UH(OPMAITMOHHBIX 00pazoBaTebHbIX
pecypcoB» - hittp://fcior.edu.ru https://proshkolu.info —«2nexrponnoe
nepuoanyeckoe u3aanue» college.ru - pasmen "OTKpbITOro Koywiemka" mo XuMHuu.
YUYEBHOE OBOPYJIOBAHUE
OBOPYJIOBAHUE JJIA I[TPOBEJAEHW A JIABOPATOPHBIX,
[MPAKTUYECKUX PABOT, JEMOHCTPAILIVMN:




KoJunuec

Ne m/m HaumenoBanue 000pyaoBaHus TBO
(mr.)

Hoyt6oyk cepun Rikor momens R-N-15-ar5400U-

L. 1%M/2/256Gb-1x8Gh-EPSE5W 10
2. Mpib npoBosHas ontuueckas PATCH MS-759 10
3. Hudposas nadbopatopus no xumuu RELEON 1
4, «OI'D- nabopaTopus» MO0 XUMUU 1
5. [Mudposas nadbopatopus « IKOJIOT' MA» Z.LABS 2

6 [Mudposas nadbopatopus no xumuu ViLabCHem 4






