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HOACHUTEJBHAA 3AIITMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEICTaABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIUHU MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[IporpaMmma 1Mo XUMHHM JaeT TPEACTaBICHHE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peayCMaTPpUBAET pACOpPEICICHUEe €ro Mo KilaccaM U CTPYKTYPUPOBAHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEACISET KOJWYECTBEHHBIE U
KaueCTBCHHBIC XapaKTePUCTUKU CoZIep>KaHus, PEKOMEHYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C  yY4CTOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro Mmpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTeIbHOM
IpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KUT OCHOBOM [Isi (OPMHUPOBAHHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH i1 CaMOpasBUTHA U
dbopMupoBaHUs KyJIbTYPhI TUYHOCTH, €€ 00MIel 1 (PyHKIIMOHATILHON I'PAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOy4JalIuXCcsi, HABBIKOB HMX CAMOCTOSITENILHOM  y4eOHOW  JeATeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATHLHON e TETHHOCTH;

3HAKOMUT CO CHEUM(PUKOW HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €IUHCTBO MPUPOIbI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPO/IE, K YEJIIOBEKY, BHOCUT CBOU BKJIaJl B AKOJIOTHUUECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHHMUM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOIM
COJIepKaHMsl ~ y4eOHOro  mpeaMeTa, KOTOpPBIM  SIBISETCS  IEaroru4ecKku
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HAyKH XMMHH Ha ONPEEICHHOM 3Tare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00ILIer0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUUMHCS CUCTEMBI IMEPBOHAYAJIBHBIX TMOHITHUN XWMHH, OCHOB
HEOPraHMYeCKOM XUMHM W HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TMOHSITUHU
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxoja Kk e¢ u3yueHuto. CopepkaHue CKIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0 OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO MPUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYE€HHsI KAaK OCHOBBI BCET'O €CTECTBO3ZHAHMS,

— [lepuoanueckoro 3akoHa JI. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOU CBA3Y;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pACCMATPUBAIOTCS HAa OCHOBE OMIUPUYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHS K JIPyroMy, BBITIONHAS (QYHKIUKU OOBICHEHHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U IMOIYyYECHHS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJISAIOLICH HAYyYHOU KAPTHUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOJbI, LEHHOCTHOTO OTHONIIEHUS K HAyYHOMY 3HAHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XHMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee H3yYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyKaroumi MHPY,
«buonorus. 5-7 knacce» u «duzuka. 7/ Kinacey.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHWE 3HAHWN OCHOB
XUMHUYECKOW HAyKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOWM KYJBTYPBHIL.
3amaya yuyeOHOro mpeameTa COCTOUT B (OPMUPOBAHUU CUCTEMBI XHMHUYECKUX
3HAHUM — BaXKHEUIIUX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKHUX TMOJTOKEHUM,
JOCTYNHBIX O0O0OIIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHUU BEIIECTB U
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHMH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOEHUU MpPaBWJI 0€30MacHOro OOpallleHHs C BEIIECTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (opmupoBaHHE MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh  OOy4YeHMS HA  CHUCTEeMaTHYeCKOoe MpUOOIIeHHe
oOydJaromuxcs K CaMOCTOSATEIbHOM MO3HABATENbHON NEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HAHMS, (POPMUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CHOCOOHOCTEH K
XHMHH,

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OTbITAa PAa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIIOUEBBIX
HaBBIKOB (KIFOUEBBIX KOMIIETCHIIMIA), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— ((dopmupoBanue oOmEeH (QYHKIIMOHATBHOW M  E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBSICHATH M OIECHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJYYEHHBIC NMPU H3YYCHUU
XUMHH, TPUMEHSTh HMX IMpPH pEIIeHUd MpoOJieM B TOBCETHEBHOW KU3HU U
TPYIOBOM J1€ATENbHOCTH;

— ¢opMmupoBaHHE y OOy4YaloIUXCS TYMAHHUCTHUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XMMHYECKUX 3HAHUU [JI1 BBIPAOOTKH DKOJIOTHYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpebl;

— pa3BUTHE MOTHUBAIMHM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uWiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX I H3YYEHUS XHMHUM Ha YpPOBHE
OCHOBHOT'0 0011Iero 00pa3oBaHus, cocraBiseT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayanbHbIE XUMUYECKHE IOHATHSA

[Ipenmer xumuu. Posib XMMUK B KU3HU YEJIOBEKA. XHMMUS B CUCTEME HAYK.
Tena w BemecTBa. PU3MYECKHE CBOKWCTBA BELIECTB. ATPEraTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHMS B XMMHUU. UHCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTENnbHAs AaTOMHAs Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacueétel 1o dopmyniam
XUMUYECKUX COSTUHCHUM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl Peakius U e¢ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XHMMHuUeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npueMamMu oOpanieHus: ¢ J1abopaTOpHBIM 00OpY/IOBaHUEM, U3yUYE€HHUE U OMHCAHUE
dbU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOIIOJICHUE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOM) SIBJICHUM, HAOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMUUYECKUX peakluuil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUIPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4deHHE CIOCOOOB pa3lejeHUs] CMeCcel: C MOMOIIbI0 MarHuTa, (UILTPOBAaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comv, HaOMIOJEHWE W  ONHWCAHME  PEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BellecTBo. HaxoxkaeHue kucimopoja B mpupone, (pu3nyeckue M XUMHUYECKUe
cBoiictBa (peakuuun ropenus). Oxcunabl. Ilpumenenue xucnopoga. CrocoObl



MOJIyYeHHs] KUCJopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit >P(GEeKT XMMHUYECKON pPEaKUUU, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE DPEAaKIMU. TOIUIMBO: yroiab W METaH. 3arps3HECHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiil 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHEHUSIM.

®usnueckne cBOWCTBa BoAbl. Bonxa kak pacTBopuTeEnb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4eaoBeKka. KpyroBopoT BOAbI B PUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenkinatypa oxcugoB. Dusmyeckue U XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss OCHOBaHHMM: WICIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHuW. PuU3HUECKME M XHMHYECKHE CBONCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. @usnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coseil. @u3nueckue U XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBA3b MEXAY KJIacCaMU HEOPTraHMYECKUX COECTMHEHUIA.

Xumuueckuii IKCnepumMeHm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHS W
MpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHWE C oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, PACIO3HABAHWE W HW3YUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumozeicTBue Bojoposaa ¢ okcugom meau (II)
(BO3MOKHO HCIOJIB30BAaHUE BUIACOMATEPUAJIOB), HAOIIOACHUE OOPA3I[0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIECIOBAaHUE OCOOCHHOCTEW PACTBOPEHHsS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACICHHOM
MacCOBOM J10Jiel pacTBOPEHHOI'O BEIIECTBA, B3aMMOJICCTBUE BOJbI C METalaMu
(matpuiem u©  KajdbuuMeM) (BO3MOXKHO HCHOJIb30BAHUE BHUICOMATEPHUAIIOB),



UCCJEeIOBaHUE O0pa3LoB HEOPraHMYECKUX BEUIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
uzydeHue B3auMmozeiicTBuss okcuga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKUUMHd HEUTpaau3alliy, [OJIyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METAJUIa JPYTHM W3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COEIUHECHUI.

IHepuonnuecknit 3axkoH u Ilepuoamyeckas cucTeMa XMMHMYECKHUX
iemenToB JI. WU. MenneneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(DUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIe 00pa3yroT aM()OTEpPHBIE OKCUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ¢ JJIUHHONEpUOAHAas  (GOpPMBI
[Tepunoguueckoit cuctembl xumuueckux snemeHToB [l. M. MenneneeBa. Ilepuonbl
u rpynnbl. DU3NYECKUI CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IEpUOJa U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneeBa. XapaKTEpHUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB [ pa3BUTHs Hayku W mnpakTtuku. [[. M. MenpaeneeB — ydeHbId U
IrpakIaHUH.

Xumunueckass cBs3b. KoBaneHTHass (TOJisipHass W HEMNOJsIpHAs) CBA3b.
DNEeKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporuiecchl okucieHus: U BOCCTaHOBIIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEMIECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PAacTBOPaMU KHCJIOT W IIEJIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUUI
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemuvnie ceazu



Peanuzamus MeXnpeaMeTHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAaHHE KaK OONIMX €CTECTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecCTBEHHO--HAyUHbIE MOHATUSI: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IJEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3B€3/1b1, COIHIIE.

buonorus: doTocunTes, npixanue, ouochepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XUMHYECKAs PeaKIus

[Tepuonunueckuii 3akoH. [lepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IME€PBBIX TPEX NEPUOJIOB, Kajus, KalblUsi M HX
COEMHEHUII B COOTBETCTBHUM C TMOJIOKEHUEM 3JJIeMEHTOB B I[lepmoamueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEUIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMXCA K PAa3JIMYHbIM KJaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakinii Mo pa3InyHbIM IpU3HAKaAM (T10 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEKTy, II0
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuuecko peakuuu. lloHstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XMUMHUUYECKOM pPEAKIUM W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHHL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBiienue YpaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HMCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMA BEIIECTB C PA3JIUYHBIMU BHIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
MOJHBIE W COKpAIlCHHbIE HOHHBIC YpaBHEHHs peakuuil. CBoiCTBa KHUCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTAUIMYECKUX PEIICTOK HEOPraHMYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura M anMasa), CI0XKHBIX BEIICCTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (HAKTOPOB, HWCCIECIOBAHUE AJICKTPONPOBOIHOCTU
pacTBOpOB BEUIECTB, IMpollecca AUCCOUMAIMU KHUCJIOT, IIEJI04Yedl U cojeu
(BO3MOXKHO  HCIIOJIb30BAaHME BHJCO MAaTEpUANIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TNPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3za, oOOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUM
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHUs), Paclo3HABaHWE HEOPTraHWYECKHUX
BEIIECTB C TIOMOIIBID KayeCTBEHHbIX pEaklUWil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpUMEpPE  XJopa
(B3auMoOz€iCTBUE C METallaMH, HEMeTaulaMH, LIeJo4aMu). XJIIOPOBOJIOPO/I.
CongHasi KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YEJIOBEKA. BakHeHIne XJIOpUIAbl U HUX
HaXO0X/CHHUE B IIPUPOJIE.

OO6miast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPhbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€pbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecKMe © XHMHYECKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHUCJIOT H crhernududeckne). XHUMHUYECKHE pPEaklilvy,
JeXxane B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHN B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeW Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MpeI0TBpaICHHUS.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHUs. A30T, paclpoCTpaHEHHE B MPHUPOJE,
dbuzndeckue U XumMudeckue ceorictra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiau aMMOHMS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €¢ ToyuyeHue, (HU3nYecKue M XUMHUYECKHUe
cBocTBa (0OIIME€ KaK TMPEICTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonw3oBaHue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BOAoeMOB). dDocdop,
ajutoTporHbie Moaudukanuu Gocdopa, puznueckue M XUMHYECKUE CBOWMCTBA.
Oxcup docdopa (V) u pochopras kuciora, pusndeckre U XUMAYSCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJICHHUS.  YTJIEpOJ,  aJUIOTPOITHbBIC
MoIU(UKALIMK, PACHPOCTPAHEHHE B TPHUPOJAE, (PUINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npuponae. OKcuasl yriepoaa, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHEe MPOOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumote3a rino0anbHOrO0 MOTEIUICHUS KiIUMaTa, NapHUKOBBIN
addekr. YronpHas KUCIOTa M €€ COJHU, UX (U3NYECKHEe U XMMHUYCCKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHune. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepojaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, TIIIMIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUpPaX, OelKax, yrieBogax — 1 Ux
poii B OKM3HM 4YeEJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XHUMHUYECKHE CBOWCTBA, TMOJy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIILICHHOCTU. BakHellne CTpOUTENIbHbIE MaTepHUasbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30macHOTO HMCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKUE CBOICTBa
rajloreHOB M HUX COEJUHEHHM (BO3MOXKHO HCIIOJIb30BaHUE BHUIECOMATEPHAIIOB),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl M €¢  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3YYCHUE XHMHYECKHUX CBOMICTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE Mpu3HakKa e¢ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUecKuMuU
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEpUAJIOB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, nojayyeHue,
coObupaHue, paclo3HaBaHWE W U3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJIECTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yEeHUe Mozenen
KPUCTAINTMYECKUX PEIICTOK anmasza, rpadura, ¢QymiepeHa, O3HAKOMIICHHE C
IPOIECCOM  aICOPOIIMKM  PACTBOPCHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTUBOTas3a, MojyuyeHue, coOupaHue, pacrlo3HaBaHUE U H3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W H3yYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIne HeMEeTaJIbl U UX COETUHEH M.

MeTaJjibl 1 X COCTUHEHHS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojiokeHuss B llepmommueckod cucreme xumuyeckux siemeHrtos . .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHre MeTamioB. Mertamndeckasi CBsI3b U
METAJUIMYECKAs] ~ KpHUCTaNIMUecKas  pEemieTKa.  DIEKTPOXUMUUYECKUU  psij
HaMpsHDKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mume
crocoObl TONyyeHus MeTauioB. [IoHATHE O KOPpPO3UHM METAIOB, OCHOBHBIE
crnocoObl 3amuThl WX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, JIOPaTOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[Ileounble MeTauibl: NONOXKEHUE B [lepuogmyeckoil cucremMe XMMHUYECKHUX
anemeHToB J[. . MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJICHUE B MIPUPOJE.
dusnueckue U XMMUYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKcUabl U



TUAPOKCHABI HaTpuss W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCUHEHUN.

IllenouyHO3eMENBHBIE METAAJABl MAarHui MW KaJblHMK: MOJOXCHUE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, Hax0XkJAeHue B rpupoje. Duzndeckre 1 XMuMHUYECKUE CBOMCTBA MarHus
U Kanblus. Baxknelmue coequHeHHUs KaiblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHMUSI.

AnroMuHui: nonoxxenue B [leproanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHHUE aToma, HaxoXAcHUE B Ipupoac. Pusuyeckue u
XUMUYECKHE CBOMCTBA aTIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIAa U THIPOKCU]IA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3JEMEHTOB [l.
. MengeneeBa, CTpOCHHME aTroMa, HaxoXJIeHUE B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coiu xkene3a (1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NUYECKUMU
CBOMCTBaMH, M3Yy4€HHE PE3yJIbTaTOB  KOPPO3UHW  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEUCTBHUS OKCHIA
KaJIbLIMUSI M HATpUs C BOAOM (BO3MOXHO UCIIOJIb30BAHUE BHIEOMATEpPUAJIOB),
UCCJIEJOBAaHNE CBOWCTB KECTKOM BOJBI, MpoOLiecca TOPEHUsS Kee3a B KHUCIOPOJIEe
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPUANOB), MPU3HAKOB  IPOTEKAHMS
KAUYECTBEHHBIX PEaKLHUi HA WOHBI: MarHus, KajablWsl, AJIOMUHUSA, LIUHKA, XKeje3a
(IT) u xene3a (I11), meau (II), HaGmroneHNE M ONMMCAHUE TIPOIIECCOB OKPAITHBAHUS
IUITAaMEHU HMOHAMHU HAaTpus, Kajlusg M Kalblus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PELIEHNUE IKCIEPUMEHTAIBHBIX 3a1a4 110 Teme «Baxueiimue
METAJUIBI U UX COCAUHEHUS.

XuMHS 4 OKpY KalIas cpeaa

BemecTtBa m Marepuasibl B ITOBCETHEBHOM >KHM3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX OKOTax U OTPABIICHUSAX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas OoMyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHHEe O0pa3lloB MaTepUATOB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
Marepuabl).

Mexcnpeomemuwie ceazu



Peanuzanus MeXnpeIMETHBIX CBsI3ed MpU WM3YyYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHSITHS: Hay4dHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTEe3, KilaccuPukamus, MepUOAUYHOCTh, HAOIIOJEHNUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MapHUKOBHIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Marepus, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, DJJIEKTPUYECKUU 3aps]l, MPOBOJHUKH,
MOJIYTIPOBOJAHUKH, JTUAJIEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TElO, OOBEM,
arperatHoe COCTOSIHME BEIeCTBa, ra3, pacTBOp, pACTBOPUMOCTD, KpUCTATTHYECKasI
pemeTKa, CriaBbl, (PU3UUECKUE BEIUYUHBI, CAUHUIIBI U3MEPECHHS, KOCMHUYECKOE
POCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, npixaHue, Ouocdepa, SKOCUCTEMa, MUHEpaIbHBIC
yIO0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpATbI, TOPHBIE IOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUralOTCAd B XOJ€ OOy4YeHHs XMMUU B €AUHCTBE Y4YEOHOW U
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOlllecTBe MpaBWJIaMHM W HOPMAaMHU TOBEJEHUS W CIHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIlUA W
pacuIMpeHue OMbITa JESITEILHOCTH Ha €¢ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIMTAHUSI

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4yHOMY HACJIeIWI0, TOHMMAaHUS 3HA4YEHUS XUMUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHGpOpMAaIHE o
MEPEIOBbIX JOCTHKEHUAX M OTKPBITHUSX MHUPOBOM U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JEeSTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM JAESITENbHOCTU IIPHU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpOIECCe DITONW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOC TIOBEACHUE M IIOCTYIKH CBOUX TOBApPHUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEUIECTBE M XMMHUUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABJISAIOLIME
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOAbI, B3aHUMOCBS3SIX 4YEJIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOCKTHOW W  HCCIEAOBATEIHCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) dpopmMupoBaHHSs KYJIbTYPbI 3I0POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KW3HHW, OCO3HAHWE ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIsSI, HAPKOTHKOB, KYPCHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

UHTEPEC K MPAKTHUYESCKOMY M3YyUCHHUIO TPOdecCcuii U Tpyaa pa3InyHOro poja,
yBOXCHHEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWH 110 XUMHUH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOoeCcCHOHAIBHON NESITEbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 3K0JI0OrM4€ecKOro BOCIIHTAHMS:

HKOJIOTHYECKH 1E€JIECO00pa3HOEe OTHOIICHHE K TMPUPOJIE€ KAK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3[I0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBMJI 0€30MACHOTO MOBEACHUS TP pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYaIIUAX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  DKOJOTUYECKOHW KYJIbTYpPhl, OCO3HAHHS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell MX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe wMmeTampeaMeTHBIX pPE3yibTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pCHUS OOIICHAYYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTe3a, (PAaKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE
WCITIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWHA W3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOM KapTHUHE MHUpa, U YHUBEpCAIbHbIC yueOHbIE JeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble oOecneunBaroT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHUIO Y4YeOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBSA3b C JAPYTMMHU TOHSITHUSMH), HCIOJIb30BaTh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, JIEAyKTUBHbBIC, TI0O aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecce€ TO3HAHHMS TOHATUS (TIPEAMETHBIE W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCTIOJb3yEMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas GopMmyla W ypaBHEHUE
XUMHYECKOM peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATENbHBIX 3a]1a4, C YUYCTOM
ATUX MOJIETBHBIX TPE/CTABICHUN BBISIBIST U XapaKT€pPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIU,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble uccieaoBaTe/ibCKHe 1eMCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOIPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHH;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allid W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJOM IpoIliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PEe3yNbTaT, (OPMYIUPOBATH 00OOIICHHS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEACHHOIO OIbITAa, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ undopmanmueii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIIIIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOTYIaEMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKAHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPECUYUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh Pa3jiudyHble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEICHHOrO TUIA, TPUOOPETEHHE ONbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpON aKTUBHOTO MUCIOJIb30BAaHUS PA3TUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHaIM3UpOBaTh B Tpolecce Yy4yeOHOH U
UCCJIEI0BATENbCKON ACSATENBHOCTH MH(OPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpPY’KaIoIed MPUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHBIE yHUBEpPCAJIbHbIE YYeOHbIe 1eiicCTBUS:

YMEHHS 3aJaBaTh BOINpOCHl (B XoJe jauaiora W (Wiu) AMCKYCCHM) IO
CymecTBy  oOcyxkaaeMod  TeMbl, (OPMYJIHpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  TOJYyYEHHBIE  pe3yibTaThl  MO3HABATEIHHOM
JESATENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh IPE3CHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 HKCIepUMEHTa (1abopaTOpHOTO OMBITA,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOrO0 COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W MCCJIEAOBATENbCKOW  JIESATENBHOCTH  NPU  PELICHHUU
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE y4eTa OOIIMX MHTEPECOB M COIJIACOBAHMUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIe YUeOHbIe 1efiCTBUS:

YMEHUE CAaMOCTOSITENIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3a/a4, CaMOCTOSTEIBHO COCTaBIATh WIM KOPPEKTHPOBAThH
MPEJIOKEHHBIA alrOpUTM JICHCTBUM MpU BBINOJHEHUH 3aJaHU C Y4eTOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYYEHHOIO pE3yJibTaTa 3asBICHHON LEIU, YMEHHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTATOB IO OCBOEHHUIO 0053aTEIBHOrO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOW paboueil mnporpamMmon,
BBIJICJIAIOT: OCBOEHHBIE OOYYAIOIIMMMCS HAy4yHbI€ 3HAHUS, YMEHHUS M CHOCOOBI



nercTBuil, crnenuduyUeckue i OpeAMETHOM  o6nactu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYCHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENIEHb
OKHCJICHUS, XUMHYECKas PEaKius, KiIacCU(PUKAIUi PEeaKIui: peaKiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHUH 3aMEIICHUs, PEaKInu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTadb, PaIUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIpHAS W HEMOJIIpHAsh KOBAJCHTHAs CBS3b,
WMOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XWUMHUYECKYIO CHUMBOJIMKY [UJI1 COCTaBjieHHS (Qopmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTENIeHb  OKHCJEHUS  JJEMEHTOB B  OHMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMPEAECICHHOMY KJIAacCy COEIMHEHUH I10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJeHTHass W HOHHAasg) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJoxeHus B [lepronnueckoin cucreme,
3aKOHOB COXPAaHEHHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHYIO ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMMYECKHX DJJIEMEHTOB: pa3JIM4yaTh T[OHSTHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00Ilee YUCIO 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY M COCTaBY YYacTBYIOUIUX B pPEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHUS XUMHUYECKHMX IPEBpAILLCHUI B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYKO MAaccChl
BEUIECTB, MAacCCOBYIO JIOJI0 XHUMHUYECKOrOo 3JeMeHTa 1o ¢opMmyie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBLHON NEATEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHUCTeMaTH3aluio, KJIacCU(PUKALHUIO,
BBISIBICHUE MPUYMHHO--CJIEJACTBEHHBIX CBSA3EH — JJI1 M3Y4YEHUS CBOMCTB
BEIIECTB W XUMHYECKHX pEaKUUH, €eCTECTBEHHO-HAy4YHbIE METObI
MO3HAHUSI — HAONIOJIEHHE, W3MEpPEeHHEe, MOJECTUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ IpaBWjaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyAOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TIONYyYEHUIO M COOUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJAOpOJa M KHUCIOpPOAA), TMPUTOTOBICHHUIO
pPacTBOPOB C OMNPENEIICHHON MacCOBOW J0JE€l pacTBOPCHHOI'O BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IIOMOIIBIO WHANKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICH OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTUOH, aHUOH, MPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIlus, XUMUYIECKas CBSA3b, TEIIOBOU d(deKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAS JHUCCOLMAIUs, PEaKlUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W



HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAaHOBUTENb,  OKHCIEHHE M  BOCCTAaHOBJIECHHUE,
ajuioTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBA3b (KOBaJEHTHAsl, UOHHAas,
METAJUTMYECKasi), KpUCTAJIMYECKasi peleTKa, KOPpPO3Usi METalIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKOM pEAKIIMHU, TMPEACIbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
MPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHMBOJIUKY IS COCTaBJICHHUS (HOpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHII;

ONpPEAEIATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEUIECTB K
ONpEJICICHHOMY KJIacCy COEQUMHEHUH mo ¢dopmyrnaMm, BHJI XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpAaX HEOPraHWYECKUX COCAMHEHUH, TUN KPUCTATUIMYECKOU
pEIICTKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepU30BaATh
Tabiuunyto Gopmy Ilepuonnueckoit cuCTEMbl XUMUUYECKHX AJIEMEHTOB:
paznuyarh MOHATUSL «rjaBHas noarpynna (A-Tpynma)» U «1modoyHas
noarpynmna (b-rpynma)», wmanble u OoibllIMe€ TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DIIEKTPOHOB U
pacmpeneneHue WX 1O DJIIEKTPOHHBIM CJOAM), OOBICHATH 0OIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUI B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYIMN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (MO YKUCIy U COCTaBYy Y4YacTBYIOLIMX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(DQEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAsd OMUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHSI DBJEKTPOJIUTHUYECKOM JTHCCOLMALIMM  KHUCIIOT,
1Ie04Yel U coJieH, MOJIHbIC U COKPAILCHHBIC YPABHEHUSI PEAKIIU HOHHOTO



oOMeHa, YpaBHEHHSA peakiuil, MOATBEPKAAIINX CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIIHA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAaHUS XHMHUYECKUX TMPEBPALICHU B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUCTHI
10 YPAaBHEHUIO XUMHUYECKOHN peaKInu;

coOnoaTh  MpaBujia  MOJb30BAHUA  XMMHUYECKOM  MOCyAod
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TMOJYYECHUIO U COOMpPaHUIO
ra3000pa3HbBIX BEUIECTB (AaMMHUAKa U YTIEKUCIIOTo ra3a);

NPOBOJIUTh  PEAKIMH,  TOATBEPXJAMOIINE  KAUYSCTBECHHBIH  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMU/-,
uoaua-, kKapOoHat-, ¢ocdar-, CUIUKaT-, Cyibhar-, TUIPOKCUJ-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEIHON JNeATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3AlNIO, BBISBICHHE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHUS —
HAOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmyecTBo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE PeCypChl
padoTbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHSATHS
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuoteka [JOK

' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

12 BemecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edso0.ru/7f41837¢c

Hroro o pazneny 20

Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
21 Bosznyx. Kucnopon. [lonsitue 5 bubmuoreka [IOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK

' ¥ COIAX https://m.eds00.ru/7f41837¢
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 11 1 1 bubmmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paznemy 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1emeHToB /I. U. Menjaeneea. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHMU



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

[Tepuonueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

31 XUMUYecKux dsieMenToB . 1. ! https://m.edso0.ru/7f41837¢
Memnnene-eBa. CTpoeHue atoma
X 3b.
39 OHMH%CKM C]iﬂ b 8 bubmuoreka [JOK
) KHCTHTETRHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKIlI/II/I
bubmmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
p 3 bu6mmoreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIMu
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuotexa [JOK
' peaxIuit https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. bu6mmoreka [IOK
13 8 1 1
XUMHUYECKUE PEAKIIMHU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Paznen 2. HemeTanibl M MX coeIMHEHUSA
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XxapakTepruCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynnel. Cepa u e¢ 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorera [IOK
' ' ’ https://m.eds00.ru/7f41a636
CO€/IMHEHUS
OO1as XxapakTepuCcTUKa XUMUIECKIX
24 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 bubmorexa HOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Paznen 3. MeTta/u1bl H HX COCIUHCHUSA

N bubnuotexa [JOK
3.1 Obmwie cBoiCTBa MCTAIIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxxuetime MeTauibl U UX COEIUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo paznemy 20
Paznen 4. Xumus u okpy:kamomas cpeaa
41 B epUAJIbl B )KU3HU YEJI0BEKA 3 bubmmorexa [OK
) CHICCTBA M MATCP T https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KVIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne uu@ppoBbIe
Tema ypoka Kourpoabusbie | IlpakTuyeckue
n/m Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmet xumuu. Posib XUMUH B KU3HU 1 bu6moreka [IOK
yesioBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c
2 IMousiTie 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmiorexa HOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1aOOpaTOPHH U IIPUEMBI OOpaIleHUS ¢ 1 bubmorexa [JOK
patop P pat https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)»
Uucteie BemecTBa U cMecu. CriocoObl bu6moreka [IOK
4 . 1
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padota Ne 2 «Paznenenue
5 cMecei (Ha mpuMepe OYUCTKH TTOBapEHHOM 1 bubmmorexa [IOK
PHUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
6 A 1
TOMBL I MOJICKYIIB! https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE FIICMEHTHI. 3HAKU (CHUMBOJIBI) 1 bu6mmoreka [IOK
XHUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ca0KHEBIC BEIECTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIEKYISIPHOC YICHHE 1 bubmorexa OK
YA i https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyna. BaneHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcCHUTENbHAS aTOMHAs Macca. bu6moreka [IOK
11
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMUYECKOTr0 3JIEMEHTA B bu6mmoreka [IOK
COCMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo Bemectsa. Mosb. MonsipHas bubnuotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
1 DOu3nveCcKre 1 XUMUYECKHE SIBICHHUS. bu6moreka [IOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yclnoBus NPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MaCChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus KkonmdecTBa, MacChl BEIIECTBA 10 bubmuotexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH A3JI0KEHUS sahfe eLII-II/ISI bubmmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4YCHBIN-
19 sHIMKIoneaucT. O6o0IIeHre 1 bubmorexa OK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHast pabora Nel o Teme «BemectBa bubnuoreka [LIOK
U XMMHUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CoctaB Bo3ayxa.
21 Kncizxo — BJIEMEHT U IPOCTOE Beﬂ}:((:TBO bubmmorexa [IOK
POA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 ®u3nyecKue 1 XUMHUYSCKHE CBOMCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpOo/1a (PEaKIuu OKUCIICHHUSI, TOPECHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Croco0bl MoJTy4eHHsI KHCIIOpOoia B

bu6moreka [IOK

23 0 .
JIA0OPATOPHH H [IPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucnopoaa
TennoBoit 3hPexT XuMuIecKkoi peakiumu,
24 MMOHSTHE O TEPMOXUMHYECKOM YPaBHEHUU bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUYECKUX PEAKITHSIX
Tonnuso (HedTh, yroiab U METaH).
25 3ar ﬂSHGIEHe(b];OS yra CITOCOOBI e)ro bubmiorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Mpaktudeckas padora Ne 3 o Teme
26 «ITonmyuenue u coOupanue KuCIopoaa bubmorera [IOK
yi _ p poZa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT 1 MpOCTOE BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dOu3nvecKrue 1 XUMHUISCKHUE CBOMCTBA bubnuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 I1
OIUITHE O KHCTIOTAX H COJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI ToIy4eHus BOAOPOIa B bubnmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pad6ora Ne 4 o Teme
31 «[Tonyuenue u cooupanue BOAOPOIa bubmiorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOMCTBY
bu6mmoreka [IOK
32 M i G ) A
OJIIPHBINA 00BEM ra3oB. 3aKOH ABOTaIpo httos://m.edsoo.ru/ffod542e
33 Brruncienus 00beMa, KOJIUUYECTBA BEIICCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa I10 ero U3BECTHOMY KOJINYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Berurcnenus 00b¢MOB ra3oB 110 YPaBHEHHUIO

bu6moreka [IOK

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX
peaitt o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnyeckue U XUMHYECKHE CBOMCTBA BOEI bubnmorexa LHOK
o https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 Cocras ocuoBauuii. [To e 00 aTopa
TaB oCHoBarH AT HHJRATOpaXx https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTeis. HacelmmeHable
37 HeIfaCLI epHHHe paCTBO Bl MacI:IcI:OBaﬂ 0JIA bubmmorexa [JOK
m p PBI- A https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PaCTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 «[IpuroroBieHHE PACTBOPOB C OMPEACTICHHON bubmorexa [JOK
p N . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei PaCTBOPEHHOTO BEIIIECTBA
39 KonTtponpnas padota No2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KilaccupUKaIus, bu6moreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(DOTEpPHBIX Eubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cocTaB, KlacCUpUKaIus, bubnmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [LIOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccuduxanus, bu6mmoreka [IOK

HOMCHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 ITonyyeHue U XUuMHUYECKHUE CBOMCTBA KUCIIOT
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeiHre): HOMEHKIIATYPa, CIOCOOBI bubnuotexa [JOK
MOJIY4CHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padota Ne 6. Perienue
47 AKCIEPUMEHTAIBHBIX 33Ja4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHU I
48 I'eneTnueckas CBI3b MEK1y KJIaCCaMU bubnuotexa [JOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O060011IeHre U CHCTEeMAaTH3aLHsl 3HAHHIH
m H https://m.edsoo.ru/00ad9cb2
50 KonTtponbnas padora Ne3 o Teme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPraHMYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMHUUYECKHUX 3JIeMeHTOB. [loHsiTHE O Tpynax bubmiorexa HOK
' 26 https://m.edso0.ru/00ad9ffa
CXOJTHBIX AJIECMEHTOB
[Tepuoanueckuii 3axkoH u Ilepuoanyeckas
52 crucTeMa XMMUYeCKuX djaeMeHToB [[. U bubmmorera [IOK
o https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [lepuoapl, rpymimsl, Mo ITBI bubmorera [IOK
PHOZAEL, TPYITIEL, HOATPYT https://m.edsoo.ru/00ada52¢c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX SI7EP. bubmuorexa [JOK
H3oTormbl https://m.edsoo.ru/00ada342
CTtpoeHue >IeKTPOHHBIX 000JI0UEK aTOMOB
55 aneMeHTOB | lepuonanueckoit cucremsl J[. U bubmmorexa [IOK
pHOA T https://m.edsoo.ru/00ada6bc
Meneneena
56 XapakTepucTUKa XUMUYECKOTO JIEMEHTa 110 bubmuorexa [JOK
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ero nosioxenuto B Ilepuonnueckoii cucreme
. 1. MenneneeBa

https://m.edsoo0.ru/00ada824

3navenue [leproanueckoro 3aKoHa ass

bu6moreka [IOK

7 ime 1
> DasBHTHA HaylH H‘ 1P aUKTHKH A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, IEAAroT U rpaXaaHuH
DNEeKTPOOTPHUIIATEIEHOCTH AaTOMOB bubnuotexa [JOK
58 1
XUMHUYECKHAX DJIIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
59 Horras xumueckas Caish 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsspHass XUMHYECKAs CBA3b 1 bubmmorexa [IOK
p https://m.edsoo0.ru/00adaab8
61 KoBanenTHas HenmoyisspHasg XUMHUYECKas CBI3b 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creners OkucIeHus 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE PEAKITUN 1 bubnmorexa LIOK
peart https://m.edsoo.ru/00adb076
bu6moreka [IOK
64 OKHUCIUTEIN ¥ BOCCTAHOBUTEIIHN 1 httos://m.edsoo.ru/00adb076
65 KonTponsnas padota Ne4 o teme «CtpoeHue 1 bubnmoreka [IOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O000meHue u 1 bubnuoreka [IOK
cHUCTEMAaTH3alys 3SHAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO0meHue u 1 bubnuoreka [LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo0.ru/00ad9ch?2
68 PezepBHblit ypok. O0o0meHue u 1 bubnuoreka [LIOK
CHUCTEMAaTHU3aus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoabubie | IIpakrnueckue
n/n Bcero u3yyeHusi =~ oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmorera [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpr xuMu4ueckoi CBS3U U TUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIICTOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnmoreka [IOK
peakuii o pa3IMuHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

bu6mmoreka [IOK
7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTHE 0 XUMHUUYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpBIl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKUU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6moreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust AMEKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HI)Ie U ci1a0ble bubmmorexa [JOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIIUN bubnmorexa LHOK
P peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 IIEKTPOTMTHYECKOM TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa [JOK
et . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON TUCCOITAIIN
14 TTousarue o ruapoanse cojeit bubnmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubnuorexa [JOK
3HAHHI https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Pemenue FKCIeEpUMEHTAIIBHBIX bubmmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1au)
Kourponbsaas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMALINASA bubmorexa [JOK
p g AT https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIiU B pacTBOPax»
OO0111ast XapaKTepUCTHKA TaJIOT€HOB.
18 XI/III-\]/I-II/IHGCIfI/Ie CBI())ﬁCTBa Ha IpUMeEpPE bubmorexa [JOK
P p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposojopoa. CossiHast KUCIIOTA, bubnuoreka [LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[lonydyeHnue constHON KUCIOTBI boamorexa HOK
YHCHHE €0 ’ https:/m.edsoo.ru/00ade348
U3Yy4YEHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEAKITUH, €CITH OJTUH U3 brommorexa [HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuotexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxosxnenue cepsl 1 €€ CoeTuHEeHUN bu6moreka [IOK
B NpUpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHUE, bubnuoreka [IOK
24 .
(hr3UYecCKre U XUMHUUECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIOTAa,
25 (hM3UYeCcKre U XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallie B
OCHOBE MPOMBIIIIEHHOTO criocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brranciienue MmaccoBoi 1011 BBIXO/1a bubmuorexa [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA HIIEMEHTOB bubnuorexa LIOK
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VA-rpynmsl. A30T, pacipoCTpaHEHUE
B IIpUpoie, GU3NIYECKUe U
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6moreka [IOK

29 XUMHYECKHE CBOMCTBA, MOJyUCHHUE U
ya https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKka, U3ydeHUE ero bubmmorexa HOK
e > YA https://m.edso0.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €¢ GU3UIECKUE U bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHWUS B KAYECTBE MUHEPATBHBIX

32 oOpenuil. Xumuueckoe bubmmorexa [OK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
Docdop. Oxcun hochopa (V) u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta q:bpinfleilq/le u bubmmorexa HOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPAIBHBIX YI0OPCHHIA. bubnmoreka [IOK
3arpsi3HEeHUE PUPOTHOM Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 pu lg;e[ (I;)I/ISI/IIZIGCKEIC U XUMHUYECKHE bubmnorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoja, ux Gpu3ndeckue u bubnmoreka [IOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriiepoaa (1V)

37 VYroJibHAsI KUCJIOTA U €€ COMU bubmmorexa LHOK
https://m.edsoo.ru/00ae006¢
[Ipaktudeckas padora Ne 4 mo reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC IOHATUS 00
39 OpPraHMYECKUX BEIIECTBaX KakK O bubnmorexa LIOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coequHeHus brommorexa [HOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnuoreka [IOK
«BaxHelmue HemeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS»

KontponbHas padoTa Ne3 mo teme
42 «BaxuHenmme HeMeTauIbl U UX bubmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COEJIMHEHUS»
OO01as xapakTeprUCTUKA XMMHUECKUX
3JIEMEHTOB — METAJIOB.

43 Metannuueckas CBsI3b U bubmuorexa [JOK
MeTaJUIMYeCcKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
peumieTka. Gu3nyecKkue CBOMCTBA
METaJIOB
XHUMHUYECKUE CBOMCTBA METALJIOB.

44 DNEKTPOXUMHUYECKUN Psifl bubmmorexa [IOK

HaHpH)KCHI/Iﬁ MCTAJI10B

https://m.edso0.ru/00ae1156
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O0m1re cnocoObl MOTy4eHus
mertaoB. CiuiaBel. Beruuciienus mo

bu6moreka [IOK

45 i,
YPABHCHIIM XHMITCOIIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
TIpUMecH
46 [TorsITHE O KOPPO3UN METAIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[enotbie MeTamtE! https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuotexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [[lerouHO3EMENBHBIE METATUIBI — bubnuotexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxuelmme coeTMHCHUS KaIbIHUs bubmmorera [IOK
A t https://m.edsoo.ru/00ael15e8
51 O0001IeHNEe U cUCTEMAaTH3 AN
3HAaHUM
JKécTkocTh BOJIBI M CITOCOOBI €€ bubnuorexa [JOK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas pa6ora Ne 6 o Teme
53 "JKECcTKOCTh BOJBI M METOIBI €€ bubmorera [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuorexa [JOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOWCTBa OKCUIA U bubnuoreka [LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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Oxcupl, TMIPOKCHU/IBI U COJIH JKEJIe3a

bubmuorexa [JOK

> (1) m xenesa (111) https://m.edso0.ru/00ae35e6
58 O606I£16HI/I€ Y CUCTEMaTH3aIHA
3HAHUN
[Ipaktuyeckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6mmoreka [IOK
59 .
«BaxHenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CITU OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJIM BBIXOJA IPOIYKTA
peakuuu
61 O606I{16HI/IG U CUCTEMAaTH3aIIAA
3HAHUU
KontponsHas padoTta Ne4 o teme
62 «Baxnelimue MeTaIbl U KX
COEJIMHEHUS»
63 BemecTBa u Mmarepuaisl B bubnmoreka [IOK
MIOBCEITHEBHOM KM3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE bubnmoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [LIOK
9KOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0meHue u bubnuoreka [LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHNE U bubnuorexa LIOK
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cUCTeEMaTu3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHNE U

CHUCTEMAaTHU3alUs 3HAHNHI

bu6moreka [IOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey
» Xumus, 9 xknacc/ I'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6H.I€CTBO ((HSI[&TCHBCTBO «HpOCBCHICHI/IC»

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJISA
I"abpuensu O.C., Bockoboitnukosa H.I1., SlurykoBa A.B. HactonpHas kaura
yuurens. M.«Jlpoday», 2017 r.

bouapoga C.B. [loypounsie minansl. Bonrorpan «Kopudeii», 2019 r.

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET
https://uchi.ru/

https://infourok.ru/






	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

