


MOSACHUTEJBHASA 3AIIKNCKA

Ha ©6a3e wuentpa «Touka pocta» oOecreunBaeTcsl  peaan3anus
00pa3oBaTENbHBIX MPOrPAMM  E€CTECTBEHHOHAYYHOW U  TEXHOJIOTMYECKOU
HaIlpaBJICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSIMHU
3aKOHOJIaTeIbCTBA B cdepe oOpa3oBaHMs U C Y4ETOM pEKOMEHJAlUn
®denepanpHOro omeparopa ydeOHoro mnpenMera «Xumus». OOpazoBaTeiabHas
porpamMma Mo3BOJISIET UHTETPUPOBATh Pealiu3yeMble 3/1€Ch MOIXO/IbI, CTPYKTYPY
U COJEpKaHWE IMpU OpraHu3auuu oOydeHuss xumuum B 8—9 Kiaccax,
BBICTPOGHHOM Ha 0a3ze m000ro H3 JOCTYHNHBIX Y4eOHO-METOAMYECKUX
komruiekcoB (YMK). Ucnonb3oBanue o00pynoBaHUsl LIEHTpa

«Touka pocTa» MO3BOJIICT CO3JJaTh YCIIOBHA:

* JUIS pACIIMPEHUS CONCPIKAHUS IIKOJILHOTO0 XMMHYECKOTO 00pa30BaHNS;

* UIA TIOBBIMICHUS TIO3HABATCIIbHOM AaKTUBHOCTH OOYYaIOIIHUXCS B

€CTeCTBEHHOHAYYHOH 00J1aCTH;

« JUIS Pa3BUTHSA JIMYHOCTH peOCHKAa B Mpolecce OOYYCHHS XHMHH, €ro
CHIOCOOHOCTEH, (OpMHUpPOBAHWSI M YIOBICTBOPCHHS COIMAIBLHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEH;

711 pabOTHI C OJAPEHHBIMH IIKOJLHUKAMH, OPTaHU3AINHA UX PAa3BUTHS B

Pa3INYHBIX o0acTax O6paBOBaTeHBHOﬁ, TBOp‘-IGCKOﬁ ACATCIIBHOCTH.

[Tpumensst mudpoBbie 1abopaTopu Ha ypoKaX XHMHUH, yYalllUeCs CMOTYT
BBITIOJTHUTH MHOKECTBO JIAOOPATOPHBIX pabOT M IKCIEPUMEHTOB I10 MPOTpaMMe
OCHOBHOM IIKOJIBI.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00Iero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeabLHON MPOTpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QeaepanbHOl padoueil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIICIIIUU MPENoAaBaHusl y4eOHOTo npeamera « XuMushH»
B 00pa3oBaTeNIbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma 1mo Xumuu 1a€T TPEACTaBICHUE O LEAX, OOlEeld CTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MpeIMETHOE coJiepKaHue,
NpeayCcMaTpPUBAET pacCIpeleleHue €ro Mo KilaccaM W CTPYKTYPUPOBAaHUE 10
pazzienaM M TEeMaM MPOrpaMMbl O XHMHUH, OMNPEIENACT KOJIUYECTBEHHBIE H
KaueCTBECHHBIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh H3YYEHHUS XUMHHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, OMpeneNsieT BO3MOXHOCTH TMpeaMeTa s



pean3anuu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHHM K
pe3ynpTaTam oOydeHHs XUMUU Ha YPOBHE IeJIel U3yYeHHs MIPeIMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJIbHOM JAESITENBHOCTH OO0YYaloUIerocsi MO OCBOEHUIO
y4e0OHOTO CO/Iep KAHUS.

3HaHHEe XUMHH CIYKUT OCHOBOM [ (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAXKHYIO
poJib UrparoT QopMHUpyeMble XUMHEH NPEICTaBICHUS O B3aMMOIPEBPALICHUIX
HEPrUM U 00 HBOJIIOLMU BEIIECTB B MPHUPOAE, O MYTSAX PELICHUS TII0O0ATbHBIX
npo0JieM YCTOWYMBOIO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JJii  caMOpa3BUTUS U
(bopMUpOBaHUS KyJIbTYpPbI JINYHOCTH, €€ 00111eH U PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBILUIEHHS U TBOPUYECKUX CIOCOOHOCTEU
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW  Y4EOHOW JIESITENIbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIEIOBATENbCKUX YMEHHUW, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITEbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIA1a HA €UHCTBO PHUPO/BI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUU ECTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YYarOIUXCS;

CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHue 00yJarOUXCsl.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMHUHM OOECHEUMBAIOTCA CIELH(PUKON
colepKaHusi  y4eOHOro  mpeaMmeTra, KOTOpPBIA  ABISETCS — NeAaroruuyecku
alaliTUPOBAHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHH Ha OINpeleIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHI XUMUHU, OCHOB
HEOPTraHWYEeCKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OPTaHUYECKON XUMMUHU.

CrtpykTypa coaepaHHsl MPOTrpaMMbl MO XUMHUHM CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa k e€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHUYECKOU
peakiuu. OOe OSTH CHUCTEMBbl CTPYKTYpHO OPTraHHW30BaHbl IO MPHUHIIUILY
MOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX INPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,



— Ilepuoanyeckoro 3akona /1. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OJMIUPHUYECKU
MOJTyYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEOBATEIHLHO OT OJHOTO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEH ITPAKTUYECKOIO IMPUMEHEHUS U IOJYYCHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHE TpOrpaMMbl O XHMHH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEICTABIICHNS] O XMMUYECKOM COCTABISAIOIIECH HayYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAy4YHOMY 3HAHHUIO H
METOJaM IO3HAaHUs B Hayke. VM3yueHue XUMHH NPOUCXOOUT C IPUBICYEHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyX arolUid MUp»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy w3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUUECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBIL.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYNHBIX O00O0OIIEHUII MHPOBO33PEHUECKOTO XapakTepa, fA3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJIaM I[IO3HAHUS IPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX PEeaKUui, B (GOPMUPOBAHUM M PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHHsl C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI BaKHOE
3HaYEHUE MPUOOPENH TaKUe LIeJU, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO PELICHUM,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYEeCKOoe MpUOOIIEHUE
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOLIMX MPUOOPETEHUIO 00YyHYarOIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENTbHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pPa3IUYHBIX BUJOB JIEATEIbHOCTH;



— ¢opmupoBanue o00meld (YHKIIMOHATBHOM H  €CTeCTBEHHO-HAYYHOH
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH U OLICHWUBATH SIBJICHUSA
OKpY’KaOIIero MHpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMUHU, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHHEe y OOy4YaOMMXCA TYMAHUCTHYECKUX OTHOIICHUA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWK JUIT BBIPAOOTKH DKOJOTHYECKU
[eJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBON JEATEIBHOCTH B IIENIAX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MTPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyJeHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COETUHEHUS, PA3JI0KEHHUSI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWIISAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TOBApEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — auioTporHas MoAuGUKaIsS KUCIOpOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kak pactBoputellb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axkruBHoctm meraimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEETICHUE COAECPKaHUs KHUCIOPOAa B BO3AyX€E, MOJYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACIIO3HABAHUE W W3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 pAacTBOpa COJIM, pPEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOTMBITKM KIACCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XUMUYECKHUX dJIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonsl. Dnektponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJhyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUA U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Krnaccudukanys XuMA4eCKUX peakinii o pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsitTue 0 ckopocTH XUMHUYEeCKOW peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHU. DIAEKTPOJIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMUA KHCIOT, WLIEI0YEed M  COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOIU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenuduyeckne). XHUMHUUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue ceppl U €€ coequHEHH B mpupoae. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKue U XUMHUYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH M CEIBCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHME CBOWCTBA, IMOIYYEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAOINE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHHE TIpoliecca OOYTiIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3nyYeckue U XUMUYECKUe CBOMCTBAa MeTalioB. Oommue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB /. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHble METAJUIbl MAarHWil M KaJlbLMi: IIOJIO)KEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pasllaMd METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOIFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B >KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TIOCTYNIKA CBOMX TOBAPHUILECH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYCHUE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOCTYMHBIMU TEXHHUUYECKHUMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHupPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONICHNS TIpaBWJI OE30MACHOCTH TMpU OOpaIleHWH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4aeMble MPU U3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBATHCS UM B I0O3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLKII, TUIIOTE3a, PaKT, cucTeMa, MPOIeCcC, SKCIIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAINMA XUMHUYCCKUX BEIIECTB U XMUMHYCCKUX PEAKIIUM,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (MPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHeTa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW NPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCIICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO MaHHOW ¢enepanbHO paboyeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX  HOBBIX CUTYAITHX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIECHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aroMHas OpOUTallb, pPaaNyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUUA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKkuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI IO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUEe BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPKaasi OMHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
razo00pa3HbIX BEUIESCTB (AMMHUaKa U YTIEKUCIIOrOo Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka
yp Jata u3yuenus, DJIEeKTPOHHbIE
Beero Kourposbnbie IIpakTuyeckn unppossie
Opa3oBaTteJibHbIE
padoThI e paboThbl 0
IIJIAH  ®AKT pecypebl
[Ipenmer xumuu. Pons xumuu B bu6mmoreka [IOK
1 KHU3HM 4yesoBeka. Tena u 1 04.09 https://m.edsoo.ru/ff0d
BellecTBa 210c
ITo € 0 MeTOJ1aX MO3HaHUS B bubnuorexa LIOK
HSATHE O METOJIaX IMO3HAHU
2 A 1 06.09 https://m.edsoo.ru/ffOd
XUMHAH
227e
I1 ol
l?laKTquCKag pa60TangO . BuGmorexa OK
«IIpaBuia paboThI B TOpUU
3 P . P H1abopatop 1 11.09 https://m.edsoo.ru/ffOd
1 IpUEMBI OOpALIIEHUS C 23dc
1a00paTOPHBIM 000PYTOBAHUEM) -
q B2 1 CMeCH bubmuorexa [JOK
UCTHIC B T .
4 CTpiC Betiec eMec . 1 13.09 https://m.edsoo.ru/ff0d
CriocoOsI pa3ieneHus cMecei
26ca
[IpakTuyeckas padora Ne 2 bubnuoreka [IOK
5 «Paznenenue cmeceii (Ha npumepe 1 18.09 https://m.edsoo.ru/ff0d

OYHCTKHU HOBapeHHOI\/'I COJ'II/I) »

28c8



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

bubmuorexa [JOK

6 ATOMBI U MOJIEKYJIBI 20.09 https://m.edsoo.ru/ff0d
2a6c
XUMHUUYECKHE 3JIEMEHTBI. 3HAKH bubmuoreka [JOK
7 (CMMBOJIBI) XUMHUYECKHX 25.09 https://m.edsoo.ru/ff0d
HJIEMEHTOB 2be8
bu6mmoreka [JOK
8 [TpocThie U CIIOXKHBIC BEIIECTBA 27.09 https://m.edsoo.ru/ff0d
2a6c
bubmuorexa [JOK
9 ATOMHO-MOJICKYJIIPHOE yYCHUE 02.10 https://m.edsoo.ru/ff0d
2d50
3aKOH MOCTOSIHCTBA COCTaBa BuGmiorexa LIOK
10 BOLICCTB. XHMHHCCKan POpMYTa. 04.10 https://m.edsoo.ru/ff0d
BanentHocTh aTOMOB Deae
XUMHUYECKHX 3JICMCHTOB
OTHOCHUTENBHAS aTOMHAs Macca. bubnuoteka [JOK
11 OTHOCHUTENbHAS MOJICKYIISIpHAS 09.10 https://m.edsoo.ru/ff0d
Macca 323c
MaccoBas 1011 XUMHUYECKOTO bubmmorexa LIOK
12 11.11 https://m.edsoo.ru/ff0d
JJIEMEHTa B COCTUHCHUH
350c
KomnuecTBo BemecTBa. Moib. Bubmorexa IOK
13 Monmsprast Macca 16.10 https://m.edsoo.ru/ff0d
5230
dusnueckue U XUMUYECKHE Bu6miorexa LIOK
14 18.10 https://m.edsoo.ru/ff0d

sIBICHHS. XUMHUYECKast peaKknu-d

3rfa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

IIpu3Haku u ycioBus NPOTEKAHUS

bubmuorexa [JOK

15 . 23.10 https://m.edsoo.ru/ffOd
XUMHYECKHUX PEaKIIHii
3al6
3aKOH COXpaHEHHUS MaCChl bubnmoreka [JOK
16 BeIIeCTB. XUMUYCCKUE 25.10 https://m.edsoo.ru/ff0d
ypaBHEHUS 3b88
Beruncnenus koiandecTBa, MaccChl bu6mmoreka [JOK
17 BEILIECTBA 110 YPaBHCHUSM 06.11 https://m.edsoo.ru/ff0d
XUMHAYECKHUX PeaKIii 5708
18 bealtt A ’ 08.11 https://m.edsoo.ru/ff0d
pa3noKeHusl, 3aMEIICHNUs,
334
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii- bubnuoreka [IOK
19 sHikIoneauct. O0o0IIEeHnE U 13.11 https://m.edsoo.ru/ffOd
CUCTeMaTH3aIusl 3HAaHUHA 40c4
KonTponbnas padorta Nel no teme bubnnoreka [JOK
20 «BerecTBa 1 XUMAYECKHUE 15.11 https://m.edsoo.ru/ffOd
peakuun» 4290
Boznyx — cmecsk razos. Cocrtas bubnuotexa [JOK
21 Bo3ayxa. Kucmopoa — 3ieMeHT u 20.11 https://m.edsoo.ru/ff0d
pocroe BemecTBo. O30H 448e
e —
22 poA B 22.11 https://m.edsoo.ru/ffod
okucienus, ropenue). [lonstue
4614
00 okcHuaax
93 CriocoOsI moTyueHus: KUCIopoa 2711 bubnmnoreka [JOK

B J1a0OpaToOpuu U

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIpOMBILIEHHOCTH. [IprMeHenue
KHCJIOpOJa

497a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bubmuoreka [JOK

24 TEPMOXUMHUYECKOM YPaBHCHUH, 29.11 https://m.edsoo.ru/ff0d
9K30- ¥ SHJOTEPMHUYCCKHUX 4790
peakuusax
TormBo (HedTh, yroiab U METaH). bubmumoreka [IOK
25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI 04.12 https://m.edsoo.ru/ff0d
€ro NpeJoTBPAIICHUS 4cda
[IpakTuueckas padorta Ne 3 o Bu6morexa LIOK
26 reme «loxyuerie i codupare 06.12 https://m.edsoo.ru/ff0d
KI/ICJUIOpOI[a, U3Y4YEHHUE €ro 4ae2
CBOMCTB»
Bonopox — anemeHT u npocroe bubnuoreka [IOK
27 BemecTBo. Haxoxnenue B 11.12 https://m.edsoo.ru/ffOd
IpHPOJIE 4ddo
dusznueckre U XUMHUUECKHUE bu6mmoreka [JOK
28 CBOMCTBa Bozopoaa. [IpumeHeHne 13.12 https://m.edsoo.ru/ffOd
BOJIOpO/Ia 4dd0
bu6mmoreka [IOK
29 [ToHsITHE O KUCITOTAX U COJISIX 18.12 https://m.edsoo.ru/ffod
50d2
CriocoObI oTy4eHust BOIOpOia B Bubmiorexa LIOK
30 naGopaTopu 20.12 https://m.edsoo.ru/ff0d
4ddo0
31 [IpakTuyeckas padora Ne 4 o 25 12 bubnuorexa [IOK

TEMC «HOJ’Iy‘IeHI/Ie u COGI/IpaHI/IC

https://m.edsoo.ru/ffOd



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

BOJIOPO/a, U3yUEHHUE €ro
CBOICTBY

442

32

ModsipHblii 00bEM Ta30B. 3aKOH

27.12

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

A
BOTa/Ipo 546
B OBE
entcorna ra 10 ero nanceroMy BuGiorera LIOK
33 o y 10.01 https://m.edsoo.ru/ffOd
KOJIMYECTBY BEIIECTBA WM
" 55a0
00BEMY
Brrunciesus 00EMO0B ra3oB IO Bu6moreka LIOK
ABHEHHUIO PEAKIIMH HA OCHOBE
34 P ,.p H N 15.01 https://m.edsoo.ru/ffOd
3aKOHA 00BEMHBIX OTHOIIEHUI
5708
rasos B
dusnueckre U XUMUYECKUE bubmmorexa [IOK
35 CBOHCTRA BOMEL 17.01 https://m.edsoo.ru/ffOd
s 587a
bu6mmoreka [IOK
C . IT §)
36 ch;iZf;H;;aHHH OrTHE O 22.01 https://m.edsoo.ru/ffOd
AHKATOP 59e2
Moo e BuGimorera LIOK
37 H = 24.01 https://m.edsoo.ru/ffOd
pactBopbl. MaccoBast 1oJist 5b40
BELIECTBA B paCTBOPE S
sl iooncmone paemapon BuGworera LOK
38 PHrOTOr PacTBOPOE 29.01 https://m.eds00.ru/ffod
C onpenenéHHON MacCOBOM JOJIeH Seba
PacTBOPEHHOTO BEIIECTBAY -
39 KonTtponsHast pabora Ne2 o reme 31.01 bubnuorexa [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/ffOd
6342

Oxcupl: cocTaB, KIacCupUKaIs,

bubmuoreka [JOK

40 HOMCHKIATYDA 05.02 https://m.edsoo.ru/ff0d
yp 664e
[TonydyeHue nu XuMHYECKUE bubmuorexa [JOK
41 CBOMCTBA KMCIIOTHBIX, OCHOBHBIX 07.02 https://m.edsoo.ru/ff0d
1 aM(OTEpHBIX OKCHIOB 664e
OcHoBaHHUS: COCTaB bubmorexa LIOK
42 ' ’ 12.02 https://m.edsoo.ru/ffOd
KkiaccuduKalys, HOMEHKIIATypa
67ca
ITonyyenue U XUMHUYECKHUE Bubnuorexa LIOK
43 uyq . 14.02 https://m.edsoo.ru/ff0d
CBOMCTBa OCHOBaHUI
67ca
Kucnotsri: cocra bubmmoreia LIOK
44 ) ’ 19.02 https://m.edsoo.ru/ffOdf
KJ1accuukanus, HOMEHKIJIaTypa 0eD
Honvierie ccKiie bubmuorexa [JOK
HUE U XUMUYCCKU
45 o 21.01 https://m.edsoo.ru/ffodf
CBOMCTBA KHCIIOT
ee2
Conu (cpenHue): HOMEHKIATYpA, bubmuorexa [JOK
46 CIIOCOOBI MOTYYEHHsSI, XHMHUYECKHE 26.01 https://m.edsoo.ru/00ad
CBOMCTBa 0474
[IpakTuyeckas padora Ne 6.
Pemenue skcnepuMeHTaIbHBIX bubnmoreka [JOK
47 3ama4 1o teMe «OCHOBHEBIE 28.01 https://m.edsoo.ru/00ad

KJIACChl HEOPTraHUYECKUX
COEIUHEHUN)

9bh7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

['enernueckas cBsA3b MEKIY

bubmuorexa [JOK

48 KJIaCCaMU HEOPTaHUYECKHX 05.03 https://m.edsoo.ru/00ad
COEINHEHUN 9a50
O06001IeH e U cHCTeMaTH3alus Bu6mnorexa LIOK
49 Hf t 07.03 https://m.edsoo.ru/00ad
3HaHUI
9cb2
Kontponbnas padota Ne3 no teme bubmuorexa [JOK
50 "OCHOBHBIE KJIaCChI 12.03 https://m.edsoo.ru/00ad
HEOPraHUYECKUX COCTUHEHUN" Oela
HepBHz) MOTIBITKU BuGmmorexa LOK
KJ1acCU(UKALUU XUMUYECKUX
51 1 14.03 https://m.edsoo.ru/00ad
anemeHTOB. [loHsTHE O Tpymmax offa
CXOJTHBIX 3JIEMEHTOB B
EepnonnquKHﬁ 3aKOH U BuGmorexa LOK
epuoANYecKas cCucTemMa
52 pHoA 19.03 https://m.edsoo.ru/00ad
XUMHYECKHUX deMeHTOB /JI. .
as2c
Menneneesa
bu6mmoreka [JOK
53 [Teproapl, TpyNIIbI, TOATPYIIIIEI 21.03 https://m.edsoo.ru/00ad
as2c
Crpoenue atomoB. CocTaB bubmmorexa LIOK
54 P i 02.04 https://m.edsoo.ru/00ad
aTOMHBIX siaep. M30Tomb!
a342
A brGmiorera LOOK
55 N 04.04 https://m.edsoo.ru/00ad
[Tepnonnueckoii cucremst . U.
abbc
Menneneena
56 XapakTepuCcTUKa XUMHUYECKOTO 09.04 bubnuorexa [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

3JIEMEHTA 110 €r0 MOJI0KEHUIO B
[Tepuonuueckoii cucreme /1. U.
Menneneena

https://m.edso0.ru/00ad
a824

bubmuoreka [JOK
57 [TpoMesxkyTouHast aTTecTanus 11.04 https://m.edsoo.ru/00ad
a96e
ek bu6mmoreka [JOK
58 JICKIPOOTPHIATEILHOCTE ATOMOB 16.04 https://m.edsoo.ru/00ad
XUMHAYECKHUX DJIEMEHTOB
aab8
bubmuorexa [JOK
59 HoHHas xuMH4ecKas CBA3b 18.04 https://m.edsoo.ru/00ad
ac34
K bubmuorexa [JOK
60 OBAICHTHAL HOILIpHAL 23.04 https://m.edsoo.ru/00ad
XUMHAYECKAS CBA3b
aab8
KoBanenTnast Hermonsapuas bubmorexa [JOK
61 p 25.04 https://m.edso0.ru/00ad
XUMHAYECKAs CBA3b
aab9
bu6mmorexa [IOK
62 CrerneHp OKUCIIEHUS 30.04 https://m.edsoo.ru/00ad
ae28
OKUCIITENEE bubmuorexa [JOK
63 CHHTEIRHO 07.05 https://m.edsoo.ru/00ad
BOCCTAaHOBHUTEIIbHBIC PEAKIIHH
b076
bubmuorexa [JOK
64 OKUCIUTEIIN U BOCCTAHOBUTEIA 14.05 https://m.edsoo.ru/00ad
b076
65 KonTposibHas padota Ne4 mo Teme 16.05 bubmmoreka [JOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CtpoeHue aroma. XuMudeckas
CBSI3b»

https://m.edso0.ru/00ad
b486

[IpodopueHTaMOHHBIN YPOK.

bubmuoreka [JOK

66 1 21.05 https://m.edso0.ru/00ad
Xumus B npoheccusix
b33c
. bu6mmoreka [IOK
67 PesepBHEIi ypok. 06061]RHH€ 1 1 23.05 https://m.edsoo.ru/00ad
cucreMarunl3anus 3HaHUuUu
9cbh2
p . 0606 bu6mmoreka [IOK
68 C3CPBHBIM YPOIK. LID0 iﬂeHHe 1 1 https://m.edsoo.ru/ffOd
cucreMaTrui3anus 3HaHuu
61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
No JarTa usyyenus wHbpoBbIe
Tema ypoka KonTpoabubie IIpakTHuec
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI KHe padoThl
pecypcbl
IJIAH DAKT
I1 5 .
fe——
1 pHoA 1 04.09 https://m.edso0.ru/00
XUMHUYECKUX 3jieMeHToB J[. 1.
adb59%
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU bubnnoreka [JOK
2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 06.09 https://m.edsoo.ru/00
HEePBBIX TPEX MEPUOIOB adb6b6
Knaccudukanust 1 HOMEHKIIaTypa Bubmiorexa LIOK
3 Heo raHquCL:(HX BCILICCTE P 1 11.09 https://m.edso0.ru/00
P B adb7e2
Buasl xumMudeckon CBSI3U U THITBI Bubnuorexa LIOK
4 A . 1 13.09 https://m.edso0.ru/00
KPUCTAJUTMYECKUX PEHIETOK
adbac6
KonTponsnas padora Nel no teme
5 <<HOBTf)peHI/I€ U yrayOneHue 1 1 18.09
3HAHUW OCHOBHBIX Pa3elIOB Kypca
8 Kiacca»
Knaccudukanus XuMHuecKUx Bubmiorexa LIOK
6 o HaquHM e 1 20.09 https://m.eds00.ru/00
peartt P P adbch0
7 [IoHsTHE O CKOPOCTH XUMUYECKOMN 1 25 09 bubmuorexa [JOK

pPCaKknuu. IloHsiTHE O TOMOI€HHBIX B

https://m.edsoo.ru/00



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

TCTCPOTCHHLIX PCAKIUAX

adbe9a

ITousaTHE O XUMUUECKOM
PaBHOBCCHHU. CDaKTOpLI, BIIMAOIIUC

bubmuorexa [JOK

8 Ha CKOPOCTh XMMHUYECKON peaKIuu 27.09 https://m.edso0.ru/00
U TIOJI0KEHUE XUMUYECKOTO adc28c
paBHOBECHS
OKHUCIUTENbHO- bubmmorexa LIOK
9 02.10 https://m.edso0.ru/00
BOCCTAaHOBUTEIIbHBIC PEAKIIUU
adcade
Teopust 37IEKTPOTUTUYECKOMN bubnnoreka [JOK
10 muccormanuy. CWIbHEIE U cl1a0bIe 04.10 https://m.edso0.ru/00
9JIEKTPOJIUTHI adcd68
bubmuoreka [JOK
11 WoHHbIC ypaBHEHHsSI PeaKIIHit 09.10 https://m.edso0.ru/00
add448
XI/IMI/I‘-IGCIiI/Ie CBOMCTBA KUCJIOT U ) Bu6morexa LIOK
12 OCHOBAHMH B CBETE TP fHCTaBHeHHH 11.11 https://m.edso0.ru/00
00 JIEKTPOJINTHYECKOM add5ds
JTIUCCOIIAAIITN s
XuMH4yecKue CBOMCTBA COJICH B bu6mmoreka [IOK
13 CBETE MPECTaBICHUI 00 16.10 https://m.edso0.ru/00
SIIEKTPOTUTHIECKOM TUCCOIIMAITAN add8b2
bu6nmoreka [IOK
14 [MousiTHe 0 TUApONH3E Coeit 18.10 https://m.edso0.ru/00
add9d4
O000IIIEHNE U CUCTEMATU3ALIHS bubmorexa HOK
15 23.10 https://m.edsoo.ru/00

3HAHUH

addd12



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

[IpaxTuueckas padora Ne 1.

bubmuorexa [JOK

16 «Perenne sKCeprUMEHTATBHBIX 25.10 https://m.edso0.ru/00
3a7a49» addbfa
KonTponsHas padora Ne2 o teme Butnnorexa LOK

17 (OIEKTpOIHTICCKAS 06.11 https://m.edso0.ru/00
Jucconanusa. XuMHU4ECKUe addeco
peaKIuu B pacTBOPAX»

OO01mast XapakTepuCTHKA TAJIOTCHOB. bubnmoreka [JOK

18 XUMHYECKHE CBOMCTBA Ha TPUMEpe 08.11 https://m.edso0.ru/00
XJiopa addfe2
XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, MOJyYEeHHUE, 13.11 https://m.edsoo.ru/00
NpUMEHCHHE adel04
[TpakTiueckas paborta Ne 2 o reme bubnunoreka [JOK

20 «[Tony4eHue COSIHOM KUCIIOTBI, 15.11 https://m.edso0.ru/00
u3ydeHue e€ CBONCTBY ade348
Brruucnenus no ypaBHeHUSM bubnnoreka [JOK

21 XUMHYECKHX PEaKIUil, eClIi OJIUH 20.11 https://m.edso0.ru/00
U3 PEareHTOoB JIaH B U30BITKE ade488
OO0m1as XxapakTepucTHUKa JIEMEHTOB bubnuorexa LIOK

22 VIA-rpymms: 22.11 https://m.edso0.ru/00

ade64a
AnnoTtponHbie MOIU(UKAIIUY CEPHI.
HaXOXSIeHI/Ie cepLII[ H(I)e'é ) ’ bubmorexa [JOK

23 cocuHeHii B MpHPOE 27.11 https://m.edso0.ru/00

. ' ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 CepoBoaopoj1, CTpOEHHUE, 29.11 bubnmnoreka [JOK

(I)I/I3I/I‘{CCKI/IC 1N XUMHUYCCKHEC

https://m.edsoo.ru/00



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

CBOMCTBA

ade802

Oxcunpl cepol. CepHas KUCIIOTA,

bu6mmoreka [IOK

25 bu3nUecKue 1 XUMHUECKHE 04.12 https://m.edso00.ru/00
CBOWCTBA, IPHUMEHEHHE adea28
XUMHUYECKUE PeaKLny, JIeKaIINe B
OCHOBE HpOMbIH.IJ'I?HHOFO criocoda BuGmiorexa LIOK
26 HIOIYHICHIDE CEPHOM KHCTIOTRL 06.12 https://m.edso0.ru/00
XUMHUYECKOE 3arpsi3HEHUE
. adec8a
OKpY’KaloIIen cpeibl
COCIMHEHUSIMH CEPBI
Beruncnenne MaccoBo# 107H bubamorexa LIOK
27 11.12 https://m.edso0.ru/00
BBIXO/Ia MPOYKTA PEaKIIUU adecsa
OOm1ast XapakTepUCTHKA SJIEMEHTOB
VA-rpymnmsl. A30T, bubnuorexa [IOK
28 pacnpocTpaHeHUe B IPUPO/IE, 13.12 https://m.edso0.ru/00
¢du3nueckre 1 XUMHUYECKHE adeeab
CBOMCTBA
AMMHUak, ero pu3nuecKue u bu6nmoreka [JOK
29 XMMHUYECKHE CBONCTBA, IMOTyYCHUE 18.12 https://m.edso0.ru/00
U IPUMEHEHUE adf004
[IpakTuueckas padbora Ne 3 o teme bubnnorexka [JOK
30 «[Tony4yenne ammuaka, n3ydeHue 20.12 https://m.edso0.ru/00
€ro CBOMCTB» adf180
A3oTHas KucioTa, e€ Gpusndeckue u Bubmiorexa LIOK
31 " 25.12 https://m.eds00.ru/00
XUMHYECKHE CBOWCTBA
adf306
32 Hcnonp30BaHne HUTPATOB U COJIEN 27.12 bub6nuorexa [IOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHNE OKPY KaIoLIel cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00
adf518

®dochop. Okcun dhocdopa (V) u

bubmuorexa [JOK

33 dochopHas kucinora, pusHuecKue u 10.01 https://m.edsoo.ru/00
XUMHYECKHE CBOMCTBA, ITOJyUCHHE adf68a
Ucnonb3oBanue hocdaTtos B BuGmiorexa LIOK

34 Kateetse l\fHHepaHBHHX 15.01 https://m.edso0.ru/00
yno0OpeHui. 3arpsi3HeHne

, adfc20
PUPOHOH cpenbl pocharamu
Yraepon, paclipocTpaHEHUE B bubnnoreka [JOK

35 npupoze, Gu3nvecKue u 17.01 https://m.edso0.ru/00
XUMHYECKHE CBOMCTBA adfd9c
Oxcuibl yriaepoja, ux pusmueckue
1 XUMHYECKHE CBOMCTRA. bu6nmoreka [JOK

36 DKOJIOTHYECKHE TIPOOIIEMBI, 22.01 https://m.edso0.ru/00
CBSI3aHHBIC C OKCHJIOM YTJIepo/ia adfebe
(V)

bu6nmoreka [JOK
37 VYrosbHas KUCIIOTA U €€ COJH 24.01 https://m.edso00.ru/00
ae006¢
[TpakTuueckast pabota Ne 4 o Teme
"l'I[)onyquHe erP;eKchoro rasa. bubamorexa LIOK

38 29.01 https://m.edso0.ru/00

KauecTBennas peakuus Ha

ae027e
KapOoHaT-HOH"
[TepBoHavanbHbIe MOHATHS 00 bubnnorexka [JOK

39 OpPTaHMYECKUX BEIIECTBAX KaK O 31.01 https://m.edsoo.ru/00

COCAUHCHUAX YTJICpOda

ae054e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK

40 KpemHuuii u ero coeinHeHUs 05.02 https://m.edso0.ru/00
ae080a
IIpakTrueckas pabora Ne 5.
P:meHHe Z-)KCHGI;)I/IMGHTaHBHBIX bubmorexa LIOK
41 . 07.02 https://m.edso0.ru/00
3a7a4 no reme «BaxHenmue
ae0bf2
HEMETaJUIbl U UX COSTUHEHUS
KonTponsHas padora Ne3 o teme bubmuorexa [JOK
42 «Baxxueie HeMeTauIbl U UX 12.02 https://m.edso00.ru/00
COCITUHEHUS» ae0el8
OO61mas xapakTepuCcTHKa
XUMHUYECKHUX AJIEMEHTOB — BuGmiorexa LIOK
43 metanos. Meraiirieckas caiss i 14.02 https://m.edso0.ru/00
MeTaJTMYeCKast KpUCTALTIeCKas
5 y ael03e
pemérka. PU3nYecKre CBOMCTBA
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB. bu6nmoreka [JOK
44 DIEKTPOXUMHYUECKUH PsjT 19.02 https://m.edso00.ru/00
HaNpsHKEHUH METaIJIOB ael156
O611me cnocoObl MOTyYEHHS
MetasuioB. CruiaBel. Beruncnenus bubnmnorexa [JOK
45 10 YPaBHEHUSM XUMHYECCKUX 21.01 https://m.edso0.ru/00
peakIui, eclii OJNH U3 PEareHTOB ael156
COJICPKUT TIPUMECH
bubmuorexa [JOK
46 [TonaTne 0 KOPPO3UU METAIIIOB 26.01 https://m.edsoo.ru/00
ael278
47 [IlenounbIe MeTAITBI 28.01 Bubmorexa LIOK

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

ael4b2

Oxcupl ¥ TUIAPOKCHIBI HATPUSL U

bu6mmoreka [IOK

48 - 05.03 https://m.edso00.ru/00
aeldb2
bu6mmoreka [IOK
49 menoqlfOSGMenwvHe METAIIb = 07.03 https://m.edsoo.ru/00
KaJIbIIU U MarHui
ael5e8
bu6mmoreka [IOK
50 Baxselme cOeMHEHNS KAIbLIHS 12.03 https://m.edso0.ru/00
ael5e8
51 O606I£IGHI/I€ U CUCTEMaTH3aIHs 14.03
3HAHUH
JKEcTkoCTh BOIBI U CIIOCOOEI €8 bubmmorexa [IOK
52 yeTpaners 19.03 https://m.edso0.ru/00
ae1886
[TpakTuyeckas padora Ne 6 o Teme bubnuoreka [IOK
53 "YKECTKOCTh BOIBI U METOLI €8 21.03 https://m.edso0.ru/00
ycTpaHeHUs" aelae8
bu6mmoreka [IOK
54 ATIOMUHUT 02.04 https://m.edso00.ru/00
aelcb4d
AMpoTepHbIe cBONCTBA OKCHIA U Brbmiorexa LIOK
55 FHpOKCHIA 04.04 https://m.edso00.ru/00
aelcb4d
bu6mmorexa [IOK
56 Keneszo 09.04 https://m.eds00.ru/00
ae1d86
57 OKcubl, THAPOKCUIBI U COJIU 11.04 bu6mmoreka [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

xenesa (1) u xemnesa (1)

https://m.edso0.ru/00
ae35e6

58 [IpomexyTouHas aTTecTamms 16.04
IT 6ota Ne 7.
Pewicie acCpHMCITaTAE BuGmorera LIOK
59 P . 18.04 https://m.edso0.ru/00
3a1a4 no teme «Baxueiimme
ae3de8
METAJUIbL U UX COCTUHEHU -
BbrancieHus mo ypaBHEHUSAM
i pearestron Aas » marme mma BuGmorera LIOK
60 p a 23.04 https://m.edso0.ru/00
COJICP)KUT IpUMecH. Beruncienus 261750
MacCOBOM JIOJIH BBIX0JIa MPOYKTa -
peakiuu
61 O606IEIGHI/IG A CUCTEMAaTU3ALU 25.04
3HAHUN
KonTtponbHas padora Ne4 o teme
62 «BaxHuelume metamibl U UX 30.04
COEIMHEHU
BemiecTBa u MmaTepuaisl B bubmorexa HOK
63 H N p 07.05 https://m.edso0.ru/00
ITIOBCCAHCBHOU KN3HU YCIIOBCKA
ae3f50
XUMHYECKOE 3arpsi3HEHNE bubmorexa HOK
64 o AOmIeit ¢ Ie) 14.05 https://m.edso0.ru/00
KPVYXK %1 bl
pysarotien cpell 264270
Posib XMMHUM B pEILICHUU bubmorexa HOK
65 N f P 16.05 https://m.edso0.ru/00
P 264270
66 PesepBHEIi ypok. O600IICHHE 1 21.05 bubmmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00
ae0dOa

67 PesepBublit ypok. O6o0mIeHNE 1

CUCTeEMAaTHU3al U 3HAaHUN

68 PesepBHbIil ypok. O0001ICHHE U

cUCTeEMAaTHU3anus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

23.05

bubmuorexa [JOK
https://m.eds00.ru/00
adb33c

bu6mmoreka [IOK
https://m.eds00.ru/00
ad9cb2



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacce/ I'abpuensin O.C., Octpoymos W.I'., Cnagkos C.A..,
AxnnonepHoe obmectBo «M3aarenscTBo «IIpocsemnienuey, 2024 r.

» Xumus, 9 knacc/ ,Kysnenora H.E., Tutora .M., I'apa H.H. Axunonepnoe
obmectBo «M3narensctBo «IIpocBeienme

[Ipennonaraercs ucnonab3oBaHue ooopyaoBanue nenrpa "Touka Pocra"

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

YMK no xumuu 17 8-9 kiaccoB Kysnernosa H.E.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. Pom

2. buomoreka [IOK Akagemun

3. «SKmnaccy»



