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[Iporpamma 1O XHMMUU Ha YpPOBHE OCHOBHOIO o0OmIero ooOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHMsl, IPECTABICHHBIX
B ®I'OC 00O, a Takxke Ha ocHOBE (eliepaabHON paboueil mporpaMMbl BOCTIMTaAHUS
U C Y4y€TOM KOHLEMIMU TpernojaBaHus y4eOHOro mpeamera «XUMUS» B
o0Opa3oBaTeabHBIX Opranu3aiusx Poccuiickoit deneparun.

[Iporpamma mo xuMuM JA€T NpPEACTaBICHUE O IMeNsIX, OOIlei cTpaTeruu
oOy4yeHHUs, BOCIHUTAHMUS W Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMH y4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTeNIbHOE npeaMETHOE CoJIep>KaHue,
npeaycMaTPUBAET paclpe/leieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IO
pazienaM M TE€MaM MPOrpaMMbl MO XUMHH, OMNPEACNSET KOTUYECTBEHHbIE U
KaueCTBEHHbIEC XapaKTepUCTUKHU CoJiep>KaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YUYECHHUS XUMHUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€W, JIOTUKM Y4eOHOro TMpoIlecca, BO3PACTHBIX
OCOOCGHHOCTEW OOydYarolmuxcs, OMNpeAensieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOI'O 0OIlero 00pa3oBaHuUsl, a TAKXKe TPEOOBAaHUU K
pe3yibTataMm 00yuYeHHs] XUMUM Ha YPOBHE IIeJI€il U3yUeHUs MPeIMEeTa U OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEIHLHON JIESITEIHLHOCTH OOY4Yarolerocss Mo OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUsl.

3HaHUWE XWMHUU CIYXKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeJCTaBICHU 0 MaTepualibHOM €JIMHCTBE MHUPA, BAXKHYIO
posib urpatroT (GOopMUpPyEMbIE XUMHEH MPEICTAaBICHUS O B3aUMOIPEBPALICHUSIX
SHEPIUU U 00 SBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOU,
MUAIIEBON U SKOJOTUYECKONU 0€30MacHOCTH, TPOOIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET peain3alii BO3MOXKHOCTEH JIJIs CaMOPa3BUTHUS U (OPMUPOBa-
HUS KYJbTYPBI JIMYHOCTU, €€ 00IIe U (PyHKIMOHAIBHOM TPaMOTHOCTH; BHOCHUT
BKJIaJ B (DOPMUPOBAHKE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEN O0ydaronuxcs,
HaBBIKOB UX CaMOCTOSITEJIbHOM y4eOHOU NEeATEeIbHOCTH, SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENbCKUX YMEHUM, HEOOXOJMMBIX KaK B MOBCEIHEBHOM XU3HH, TaK U B
npodeCCUOHAIBHOM ~ JEATENIbHOCTH; 3HAKOMHUT CO CHEUU(PUKOM HAYyYHOTO
MBIIIUICHUS, 3aKIabIBAET OCHOBHI I1€-
JIOCTHOTO B3TJIsi/la HA €IMHCTBO MPUPOABI U UEIIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOM TI'PAMOTHOCTH OOYYarOIINXCS;
criocoOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TNPHUPOJE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJl B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.



JlaHHbIE HampaBJeHUS B OOYYEHUU XUMHHM OOECIEYMBAIOTCA crHeru(uron
colepKaHusl  yuyeOHOro  TMpeaMera, KOTOPBIM  fABJISETCA  IMEJarormuyecku
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HayKH XMMHUHU Ha ONMpEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTraHWMYECKOM XHWMHH UM HEKOTOPHIX OTACIBHBIX 3HAUYMMBIX IMOHSATHUM
OPraHNYE€CKON XUMMUHU.

CtpykTypa cojepkaHus NporpaMMbl MO XMMHHM C(OpMHUpOBAHA HAa OCHOBE
CUCTEMHOTr0 mnojaxojia K e€ m3yuenuto. Coaep:kaHue CKIaJbIBAETCS U3 CUCTEMBI
MOHATHHA 0 XUMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MOHATHH O XUMUYECKOMI
peakiuu. OO0e OSTU CHUCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl IO MPHUHIHILY
MOCJIeIOBATEILHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKHX IPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- [Tepuonnueckoro 3akoHa JI. 1. MenneneeBa Kkak OCHOBHOTO 3aKOHA

- Y4CHUA O CTPOCHNH aTOMa U XUMHYECKOM CBA3H,

- MPEACTABICHUN 00 SJIEKTPOIUTUYECKON JUCCOLMAIIMU BEUIECTB B
pacTBopax.

Teopernueckue 3HaHHMS PacCMaTpPUBAIOTCS HA OCHOBE OAMIUPUYECKU
MOJIYYEHHBIX U OCMBICIIECHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIENOBATENHHO OT OJJHOTO
YPOBHS K IPyTOMY, BBITIOJIHSSL QYHKIIUUA OOBSICHEHHS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHUSI U BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U MOTYUYCHHS U3ydaeMbIX
BEILIECTB.

OcBoeHne mOporpaMMbl 1O XUMHH  CHOCOOCTBYET  (hOPMHUPOBAHUIO
MPECTABICHUS O XUMUYECKON COCTABIISIONIEH HayYHOU KapTUHBI MUpA B JIOTHUKE €€
CUCTEMHOM MPUPOJIbI, IEHHOCTHOI'O OTHOIIECHMS K HAyYHOMY 3HAHHUIO U METOAaM
MO3HaHUsl B Hayke. M3ydyeHWe XUMHUM MPOUCXOJUT C MPUBICUECHUEM 3HAHUU U3
paHee HM3YyUYEHHBIX Y4eOHBIX MpeameToB: «Oxpyxaroumi mupy», «buonorus. 5-7
KJiaccbD» U «Pu3uKa. 7 Kiaacey.

[Ipy wu3yuyeHHMH XUMHUU TPOUCXOAUT (POpMHUpPOBAHHE 3HAHUI OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMITIOHEHTOB MUPOBOU KyJIbTYphI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHITUMN, 3aKOHOB U TEOPETUUECKUX MOJTOKEHUHN, JTOCTYITHBIX
00001IeHNI MUPOBO33PEHUYECKOTO XapakTepa, si3blka HayKd, B MPUOOIICHUU K
HAay4YHBIM METOJIaM MO3HAHUS IMPU U3YUYECHHUH BEIECTB U XUMUUYECKUX PEaKiuil, B



(bOopMHUPOBAHUY U PAa3BUTUHU TTO3HABATEIHLHBIX YMEHUHN U X MPUMEHEHHUH B YI€OHO-
MO3HABATEJILHON U y4eOHO-UCCIIEe0BATENbCKON NEATENIbHOCTH, OCBOCHUH TPaBUI
0e3omacHoro oOpalleHus ¢ BeIeCTBAMHU B MIOBCETHEBHOM JKU3HH.

[Ipy M3yyeHun XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUSl Ba)KHOE
3Ha4YeHHe MPUOOPENN TaKue Ied, KakK:

- dbopMHpOBaHUE WHTEIUICKTYabHO PAa3BUTON JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

- HAIpaBJIEHHOCTh OOydYeHHsT Ha CHUCTEMAaTHYeCKOe MPHOOIICHHE
OoOydJarommxcsi K CaMOCTOATEILHON IT03HABATEIIBHONW NEATEIbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHMs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUW;

- obecrieueHue YCJIOBUH, CIOCOOCTBYIOIIUX MIPUOOPETEHUIO
00y4aloIMMUCS ONbITA PA3HOOOPA3HOM AESITETbHOCTH, IO3HAHUS i CAMOTIO3HAHUS,
KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHIIMI), WMEIONUX YHUBEPCAIHHOE
3HAYCHUE TS PA3INYHBIX BUIIOB JACATEIHHOCTH;

- dbopmupoBanue oOmiel (YHKIIMOHATBHON U €CTECTBEHHO-HAYyUYHOU
rPaMOTHOCTH, B TOM UHCJIE YMEHHHA OOBSCHITH W OIICHUBATH SIBICHUS
OKPYKAIOIIEer0 MHpA, WCIOJB3yS 3HAHUS W OMBIT, MOJTYYEHHBIC TPU HU3YyUYECHUU
XUMUH, IPUMEHSTh UX TPU PEIICHUH TPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
TeSTENHHOCTH;

- dbopmupoBaHHe Yy OOYYAOIMMUXCA TYMAaHUCTUYECKUX OTHOIICHUMH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWH IS BBIPAOOTKH DIKOJOTHUECKU
1eJIECO00Pa3HOTO TOBENCHUSI B OBITY W TPYAOBOW JACATEIBHOCTH B IIENAX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

- pa3BUTHE MOTHBAIMU K O0YyUYEHHUIO, CHOCOOHOCTENW K CAMOKOHTPOJIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOEHHS OOIIEYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(HIIS W HANpPaBJICHHOCTH MAIBHEHUIIETO
oOyueHus.

Oo61Iee urcito 9acoB, OTBEASHHBIX JIJISl H3yUYCHUS XMMHUHU Ha YPOBHE OCHOBHOTO
oOmrero oOpaszoBanusi, coctaBusier 136 yacoB: B 8 kiacce — 68 dacoB (2 vaca B
Heneno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).

COIAEPKAHUE OBYUEHUA

8 KJIACC IlepBoHayajibHbIe XUMMUYECKHE IIOHATHS
IIpeamer xumun. Posib XUMHUHM B KU3HU Ye€lIOBEKA. XHMMUS B CUCTEME HayK.
Tema u BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArpPEraTHOE COCTOSHHE



BemecTB. [loHATHE 0 MeTOmAaX MO3HAHUSA B XMMHHU. YUCThIE BEHIECTBA U CMECH.
CniocoOblI pa3aeneHus: CMecei.

ATOMBI U MOJEKYJbl. XuMHUUYECKUE »3ieMeHThl. CHMBOJIB XUMHYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast JoJIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KommuecTBo BemectBa. Monbs. MoisipHas macca. B3auMocCBsI3p KOIMYECTBA,
Macchbl W 4YHUCIA CTPYKTYpPHBIX e€auHuIl BemnlecTtBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

PU3UYECKUE U XMMUYECKUE SBJICHUSA. XUMUAUYECKas peakus U €€ NMPU3HaAKHU.
3aKkOH COXpaHEHUs MacChl BellecTB. XuUMUUYeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS, Pa3I0KEeHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOU, MpaBuUjiaMu paboThl B JIabopaToOpuu u
npuéMamMu oOpallieHus: ¢ Ja0opaTopHbIM O00OpPYJTOBAaHUEM, W3YyUYECHHUE U OMHCAHUE
¢u3nYecKux CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB, HAOII0JACHUE
¢uzmyeckux (IUIaBJICHUE BOCKA, TasHHUE JIbJla, PACTHPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJIEHCAIMSl BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEYH, MPOKAIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJIa ¢ KUCIIOTOM) SABJICHUI, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pPEaKUuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOPHUAOM Oapus, paszliokKEHUE THUIPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoIeCTBUE kene3a ¢ pacTtBopoM cosiu Menu (11),
U3yUYeHHE CIOCOOOB pa3eieHus CMEecel: C MOMONIbI0 MarHuta, (puiIbTpoBaHUE,
BbITIApUBaHUE, TUCTUWLISALUS, XpoMaTtorpadus, IpoBeIeHUE OYUCTKH MOBApEHHON
colii, HaOJIOJIECHWE U  ONUCAHHWE  PEe3yJbTAaTOB  MPOBEJICHUSI  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsSI MACChl, CO3JAaHUE MOJENIE MOJIEKYI
(1IapocTepKHEBBIX).

Ba:kHeiilmue npeacTaBuTe/ I HEOPraHNYECKNX BelIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopom — 3J€eMEHT W IPOCTOE
BemiecTBO. Haxoxnenue kuciopoia B mOpupoae, (U3NYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakiuu ropeHus). Oxcunel. I[lpumenenue kucnopoaa. CrocoObl
MOJIyYeHHs] KHUCJIOpoAa B JiabopaTopuu U MNPOMBIIUIEHHOCTH. KpyroBopor
KHUCJIOPOJIa B IPUPOJE.

O30H — ajuIoTponHasA MOIU(PUKALINS KHUCIOPOIA.

TennoBoil 3hPexT XUMHYECKON peakiuu, TEPMOXUMUYECKUE YpaBHEHHS,
9K30- U JHAOTEPMUYECKHE pPEAKUUU. TOIUIMBO: Yroiab M METaH. 3arpsi3HEHUE
BO3/1yXa, yCHWJICHUE MTapHUKOBOTro 3 (eKTa, pa3pynieHue 030HOBOTO CIIOS.



Bonopon — anemeHT u nipoctoe BemecTtBo. Haxoxnenue Boiopoaa B mpupoze,
(dbu3nYecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHUE, CIOCOOBI oryueHust. Kuciorer
Y COJIN.

Momnsipabiili 00bEM ra3oB. PacyéTel M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBAa BoAbl. Boga kak pacTBopuTesb. PacTBOpEL.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PACTBOPBHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHHS.
Ponbe pacTBOpOB B IpUpOAE U B KU3HU 4elioBeKa. KpyroBopoT BOAbBI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeauHeHuid. Oxcuapl. Knaccuduxanms
OKCUJIOB:  cojeoOpasytomue  (OCHOBHBIE, KHCIOTHbIE, aM(oTepHbie) U
HecosneoOpasyromme. Homenknatypa okcuaoB. @Puznueckue U XUMHUYECKHUE
CBOIMCTBA OKCH/JIOB.

ITomyyeHnue okCUIOB.

OcHoBanusi. Knaccudukaiuss OCHOBaHMM: MIENTOYM UM HEPACTBOPHUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHuil. PU3MYECKME U XUMHYECKHE CBOKCTBA
ocHoBaHuU. [loaydyeHne oCHOBaHUM.

Kucnortsl. Knaccudukanus xucnor. Homenknarypa kucior. dusnueckue u
XHMUYECKHE CBoicTBa KucioT. Psag aktuBHocTM MetamioB H. H. bekerosa.
ITomy4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3ndecKue 1 XUMAYECKHE CBOMCTBA COJICH.
[Tonydenue comen.

I'eHeTnueckas CBSI3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuui IKcnepumenm:

Ka4EeCTBEHHOE OMPEICIICHUE COJCPKAHUS KUCITOPOIa B BO3AYXE, OIYUYCHHE,
coOupaHue, paclio3HaBaHME W M3Y4YEHHE CBOWCTB KHUCJIOpOJa, HAOII0JAeHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HUKHOBCHHS H
MpeKpalleHus ropeHus (rmoxapa), 03HaKoMJIeHUE ¢ 00pa3iiaMy OKCUIOB U OTHCaHUE
UX CBOMCTB, MOTyUY€HHE, COOMpPAHHE, PACTIO3HABAHUE U U3yUE€HHE CBOMCTB BOJIOPO/Ia
(ropenme), B3auMojeiicTBue Boaopoga ¢ okcuaom wmeaud (II) (Bo3MokHO
HCTIOJIb30BaHNE BUEOMATEPHAIOB), HaOMIOeHHEe 00pa3IloB BEIIECTB KOJIMIYECTBOM
l ™monb, uccinenoBaHWE OCOOEHHOCTEH pAcCTBOPEHHUS BEIIECTB C Pa3IUyHOMN
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOU HOJIEH
PacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOABI C MeTalaMd (HaTpueM U
KaJbllueM) (BO3MOXKHO HCHOJIb30BAHUE BHUJECOMATEPHUATIOB), HCCIEAOBAHUE
00pa3IioB HEOPraHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOAECHUE U3MEHEHHUS
OKpAaCK{ MHIMKATOPOB B PACTBOPAX KHUCJIOT U WIETOYEH, N3YUCHUE B3aUMOICCTBUS
okcuna meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT C METa/NIaMH, PEaKIuil
HEUTpaNIN3alMy, MOJIyYCHHE HEPACTBOPHUMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO



METajljla APYTUM U3 PacTBOPA COJIU, PELICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxxHenIme Kiracchl HEOPraHMYECKUX COETUHEHUID.

Iepuoanuecknii 3akon u Ilepumoauveckass cucreMa XUMHYECKHUX
ieMenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKA KJIacCU(PUKAIMA XUMUYECKUX 3JeMeHTOB. [lonsatue o
IpyINax CXOAHBIX OJJIEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMENIbHBIE METAIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yloT aMpOTEPHbIE OKCHIbI
Y TUJIPOKCUBI.

[Tepuoanueckuii 3akoH. [leprnoguueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u anuaHonepuoanas popmsl [lepuognyeckoi
cucteMbl xumuueckux snemeHtoB JI. WM. MenneneeBa. llepuoasl ¥ TpymITbL
@U3NYECKUN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIbI JIEMEHTA.

Crpoenue atoMmoB. CoctaB atToMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  O000JOYEK aTOMOB MepBhIX 20 XUMHUYECKUX  DIIEMEHTOB
ITepuonnueckon cucremnl J[. M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA 10 ero noynoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paauyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoandeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHS Hayku W npaktuku. [[. M. MenneneeB — y4€HbBIM H
rpak JaHWH.

Xumuyeckass cBs3b. KoBajeHTHass (mojsipHas U HEMOJISIpHAs) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKILIMH.
IIpoueccel OkuciieHUs: U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuui IKcnepumenm:

u3yueHre oOpasIoB BEIIECTB METAIOB M HEMETANJIOB, B3aUMOJIECHCTBUE
TUAPOKCHAA LHMHKA C PAacTBOpAMHM KHUCIOT W MIEIOYEH, MPOBEJACHHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLHUN
(ropeHue, peakiu pa3aoKeHus, COeAUHEHNUS ).

Mescnpeomemmnoie cea3u

Peanuzanusa MeXNpeIMETHBIX CBS3€M NMPU HU3YYEHHH XHMUH B 8§ KJacce
OCYILIECTBIISIETCS 4epe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAyYHBIX
MOHATUM, TAK U TOHATUH, ABISIONIMXCA CUCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAyUYHbIC MOHSITHUS: HAYyUYHBIA (PaKT, TUIOTE3a, TEOPHUs,
3aKOH, aHaJIW3, CHHTE3, Kilaccuukaius, MNEPUOJUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®du3uKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJEKYJA, AJIEKTPUUYECKUN 3apsii, BEUIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIIeCTBa, Tra3, (U3WYECKUE BEJIUYUHBI, E€IUHUIIbI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1bI, COJIHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruipocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HBIE
HCKOIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC BenrecTBo U XUMHYeCKasi peakiusi

ITepuonnueckuni 3akoH. [lepuoanueckas cucreMa XMUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIusl, KAIbLUS U UX COCTUHEHU
B COOTBETCTBUH C TOJIO)KEHUEM »3JIEMEHTOB B llepumoamueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemniecTBa: BUAbl XUMHYECKOW CBA3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEHIECTBA OT THUMA KPUCTAJIIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. XUMUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanus XuMUYECKUX peakivil o pa3IMuHbIM IpHU3HAKaM (110 YHUCITY
U COCTaBy Y4YAaCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIIoBOMYy 3(ddekTy, mo
W3MEHEHUIO CTEMEHEW OKHUCIEHUSI XMMUYECKUX SJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHUIO KaTalnu3aTopa). DK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE
YpaBHEHHS.

[lonatue o ckopocTu xumudeckon peakuuu. [lonstue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe O TOMOTEHHBIX U TeTEPOTeHHBIX
peakuusax. [lousatue o xkaranuse. [lonaTne 0 XumMU4eCcKoM paBHOBECUHU. DAKTOPSI,
BIIMSIFOIIME HA CKOPOCTh XHWMHUYECKOM PEaKUUH U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLIUM,  DJIEKTPOHHBIM  OayaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBnenue YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM C  HKCHOOJb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTHIECKON JUCCOLUALIAN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annoHbl. MexaHu3M [HCCOLMALIMM BEUIECTB C PA3JIWYHBIMU BUIAMH
xumuyeckon cszu. Crenens aucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOITUTHI.

Peakuiuu noHHOro oomMeHa. Y CIOBUSI MPOTEKAHUS PEeaKIUii HOHHOTO 0OMEHa,
MOJHBIE W COKpAIIEHHBIE HWOHHBIE ypaBHEHUsA peakiuid. CBOWCTBA KHCIOT,



OCHOBAHUI U COJIEN B CBETE MPEJICTABICHUN 00 SJIEKTPOTUTUUECKON TUCCOLIUALINH.
KauecTBeHHble peakiiuu Ha HOHBI. [loHsTHE O THApPONIHN3E CONEH.

Xumuueckuui IKcnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAIUNIMUECKUX PEIIETOK HEOPTaHUUECKUX Be-
IIECTB — METAJJIOB M HEMETAJIOB (TpaduTa 1 aiMasa), CI0KHBIX BEIIECTB (XJI0pUIa
HaTpus), HCCIENOBaHUE 3aBHUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICMCTBUSI  pa3IUYHBIX  (PAKTOPOB, HUCCIEIOBAHHE DIIEKTPONPOBOJIHOCTHU
PacTBOPOB BEIIECTB, MPOIIECCA IUCCOLMAIIMU KUCIIOT, IIEeI04ei U coliei (BO3MOXKHO
UCIIOJB30BaHUE BHUJEO MATEPUANIOB), MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIMIUX
MPU3HAKU IPOTEKAHUSI PeaKkiifii HOHHOTo oOMeHa (00pa3oBaHUe 0CajiKa, BhIJICIICHUE
raza, o0pa3oBaHUE€ BOJIbl), OMBITOB, WIUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peaKkIuid (FOpEeHHe, PEeaKIUU Pa3I0KEHUs, COCIUHEHUS),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C MMOMOIIBI0 KAU€CTBEHHBIX PEaKIUil Ha
MOHBI, PEIIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

HeMeTa/ibl U MX coeIMHEHUS

OOmiass xapakTepucThka TanoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3NYECKUE CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XUMHUYECKHUE CBOMCTBA HA TpUMepe XJiopa (B3auMOIeUCTBUE
C MeTaJUlaMH, HeMeTaJUlaMH, Ienodamu). XijaopoBojopos. CoisiHas KHCIOTa,
XUMUYECKUE CBOWCTBA, TOJyueHUe, mnpumeHeHue. [JlelictBue xyopa u
XJIOPOBOAOPOa Ha OPraHu3M uelioBeka. BaxkHeiire X10puibl U X HaX0XICHUE B
MIPUpPOJIE.

O6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTemneHu okucieHus. CTpoeHwe u (Ppu3nueckue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U CEPbl. AJUIOTPOIHBIE MOJIU(PUKAIINU KUCIOPOIa
u cepbl. XuMHUecKue cBoMcTBa cepbl. CepoBOAOpPOA, CTpOoeHUE, (PU3UYECKUE U
XUMUYecKkue cBoucTBa. OKCHUIBI Cepbl KaK MPECTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucnoTa, u3n4eCcCKue U XMMUYECKUEe CBOMCTBA (00IINE KaK MPeICTaBUTENS
KJlacca KUCIOT U crenudpuueckue). XuMUUECKUE PEaKINM, JIeKallue B OCHOBE
MPOMBIIJIEHHOTO Cloco0a MOJy4YeHUsl CepHOW KHUCIOTHI. [IpumeHeHue cepHOU
KUCiOThl. CoJIu CEpHOM KHCIOTHI, KadeCTBEHHAs peakius Ha Cyiab(haT-uoH.
Haxoxnenue ceppl m €€ coeqUHEHUNM B TpUpoje. XUMHYECKOE 3arpsi3HEHUE
OKpY’Karolel cpeapl COCNMHEHUSMH Cepbl (KUCIOTHBIE OXAH, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHHUS.

OO6miast xapakTepucTUKa 31eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUs. A30T, paclpoCTpaHEHUE B MPUPO/IE,
¢dbuznyeckue u xumuueckue cpoiictBa. KpyroBopor azora B npupoje. AMMHAK, €ro
¢duznyecKkre U XUMUYECKHE CBOMCTBA, MONyUeHHe U npuMeHeHue. Conu aMMOHMUS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha



MOHBI aMMOHUsA. A30THas KUCIOTa, €€ mojydeHue, QU3MYecKHe U XUMHUUYECKHUe
cBOMcTBa (00IIME Kak NpPEeACTaBUTENS Kilacca KHUCJIOT U chenuduueckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPAIBHBIX Y100pEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpeibl COeMHEHUSIMU a30Ta (KUCIOTHbBIE
JOKJIU, 3arpsi3HEHHE BO3/lyXa, MOYBBl U BOJOEMOB). Docdop, aTOTPOINHbBIE
Momubpukanuu docdopa, dpuzndeckne u xumudeckue cpoiictBa. Oxcun dochopa
(V) u dpochopnas xucinora, GuU3MYECKHe U XUMHUYECKHE CBOWCTBA, MOJyUYECHUE.
Hcnons3oBanue pochaToB B KaUECTBE MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3meMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIEC CTENIEHU OKUCIICHUSI. Y TJIEpO/1, aJUIOTPOIHbBIE MOIU(PUKAITUHY,
pacrpocTpaHeHue B npupoje, Gpuznueckue U XMMHUECKHUE CBOMCTBA. AjcopOnus.
Kpyrosopor yriepoga B mnpupoae. Oxkcuabl yriaepona, ux ¢GU3HYECKHE U
XUMUYECKHUE CBOMCTBA, IEWCTBUE HA )KUBbIE OPTaHU3MBbI, TOJTYyUYECHHE U IPUMEHEHUE.
DKoJIoru4Yeckre MpoOsieMbl, CBsi3aHHbIE ¢ okcugom yriepona (IV), rumoresa
rJ100aJbHOIO MOTETUICHUS KIIMMAaTa, MapHUKOBBIN 3P ekT. YTrolibHas KUCI0Ta U €€
colii, UX (PU3NUECKHEe U XHUMHUYECKHE CBOWCTBA, MOJy4YEHUE M MPUMEHEHUE.
KauecTBeHHas peakuusi Ha kapOoHaT-UuOHBI. Mcnonp30BaHue KapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIEHHOCTH U CEJTLCKOM XO3SIHCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSAX
yriepoja (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, YTAaHOJI, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble MCTOYHUKU YTJIEBOJOPOJOB (yrojib, MOPUPOIHBIN ra3, HEPTH),
NPOAYKThl UX mepepaboTku (OEH3UH), X POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMOIOTUUECKU BaXKHBIX BEIIECTBAX: KUPaX, OeNKax, yriaeBojax — U Ux
poJii B OKM3HM ueloBeka. MarepuaibHOe €IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemnuii, ero Qusnueckne M XUMHUUYECKHE CBONCTBA, IMOJyYE€HUE U
npuMenenue. Coequuenus: KpeMuus B mpupojie. O0miue npeacTaBieHust 00 OKCUJe
kpemHusi (IV) u kpemuueBoil kucinore. CUITUKAThI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINLICHHOCTH. BaxHelilve CTpouTEeIbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, xene300eTod. [Ipobimembr  0€30MacHOTO  MCMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOU KU3HU. XUMUYECKUL IKCREPUMEHM:

M3yueHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHCJOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHHE TPU3HAKOB
UX TMPOTEKAHMS, OMBITHI, OTpa)karlue (pu3nueckue M XUMUYECKHE CBOMCTBA
rajJloreHOB M HX COECIMHEHUN (BO3MOXHO HCMOJb30BAHUE BHJIEOMATEPUAIIOB),
03HAKOMJICHHE C 00pa3IiaMu XJOPHUI0B (TaJIOTEHUIOB), 03HAKOMJICHHE ¢ 00pa3liaMu
ceppl U €€ COeAMHEHUSIMU (BO3MOXKHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
HaOJII0/IeHKe Tpollecca O0yTJIMBaHUA caxapa Moj JeHCTBHEM KOHIIEHTPUPOBAHHOU
CEPHOU KUCIIOThI, U3yYEHNE XUMUUECKUX CBOMCTB pa30aBI€HHONW CEPHOU KUCIOTHI,



MPOBE/ICHUE KAaUeCTBEHHOW pPeaklMu Ha CyJab(aT-uoH U HAOIIOJIeHUE MTpU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHUE C (U3UYECKHUMHU CBOMCTBaMM a3zora, gocdopa U Ux
COeIMHEHUN (BO3MOKHO HMCIOJIb30BAaHHE BUEOMATEpPUAIOB), oOpa3iaMu a30THBIX
u pocopHbIX yaoOpeHuUil, mogydeHue, coOOupaHue, pacro3HaBaHUE U H3y4YEHUE
CBOMCTB aMMHaKa, MPOBEICHUE KaUeCTBEHHBIX PEAKIIUi Ha MOH aMMOHHUS U pocdaT-
VOH Y U3y4YE€HUE MTPU3HAKOB UX IPOTEKAHUSA, B3aNMOAECHCTBIE KOHICHTPUPOBAHHOM
a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO UCIIOIb30BaHUE BHUIEOMATEPUAIIOB),
M3yUeHHE MOJeNied KPUCTAUIMYECKUX PEMIETOK anmasa, rpadurta, QyiiepeHa,
03HAKOMJICHUE C MPOIECCOM aJcOpOIINH paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yIII€M U yCTPOMCTBOM NPOTHUBOTasza, MOJydeHUe, coOOMpaHHe, paclio3HaBaHHUE U
M3y4YE€HUE CBOWCTB YTIJIEKUCIIOrO Ta3a, MPOBEICHUE KAYECTBEHHBIX PEaKUUil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE
C TMPOAYKIMENW CHIMKATHOM MNPOMBIIIJICHHOCTH, PEMICHUE SKCIECPUMEHTAIBHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTajibl 4 MX COCAUHEHMSI

OO6mias xapakTepuCcTUKa XUMUUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUHU
ux mnoyioxkeHus B Ilepuoanueckoil cucteMe XuMHYeCcKuX »diaemeHToB . U.
MenpaeneeBa u ctpoeHuss atomoB. CTpoeHHE METaJUIOB. MeTtainyeckas CBs3b U
METAJUIMYECKAasi  KpUCTaJUIMYecKas  peméTka.  DJIEKTPOXUMUYECKUU  pAl
HaIpsHDKeHU MeTalioB. OU3MYecKre U XUMMUYECKUE CBOWCTBA MeTaiioB. OOmue
crocoObl TOdyuYeHHs MeTauioB. [loHSATHE O KOPPO3MHM METAIIOB, OCHOBHBIE
crocoOBbl 3alUTHI UX OT KOppo3uu. CIiiaBsl (CTallb, YYyTYH, TIOPATIOMUHNMN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[Ilenounsie MeTaiuibl: nojoxkeHue B llepuoanyeckoil cucTeEME XMUMUYECKUX
anemeHToB /. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAaXOXIECHUE B IPUPOLE.
dusnyecKkue U XMMHUUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCHUIBI HATPUS U Kausl. [[puMeHeHne MIEeT0YHBIX METAJUIOB U UX COCTMHEHU.

[IlemoyHO3eMENBHBIE METAJUIBI MAarHUM W KaJbLMW: IIOJIOKEHUE B
[lepunoanueckou cucreMe xumMnueckux 3nemMeHToB 1. . MenaeneeBa, CTpO€HUE UX
aTOMOB, HaXOXJIeHUE B npupoje. PU3ndecKne U XMMUYECKUE CBOMCTBA MarHus U
KaybIusl. BaxkHeilue coeuHeHns Kanblus (OKCUA, TUAPOKCHU, coiu). ZKECTKOCTD
BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TT0N0KeHHE B [leproanueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HUE aroMa, HaxOoXIeHUe B npupoac. Pusnyeckue u
XUMHYECKHE CBOMCTBA amtoMUHMA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTIOMUHHS.

Keneso: nonoxxenue B [lepuoanueckoil CUCTEME XMMUYECKUX AJIEMEHTOB [l.
. MenneneeBa, CTpoeHHME aroMa, HAaXOXKJAEHUE B Ipuponae. DPuszndeckue u



XUMUYECKUE CBOMCTBA xene3a. Okcubl, THAPOKCUAbL U conu xene3a (1) u xxenesa
(IIT), ux cocrtaB, cBOMCTBA U MONyueHUE. XumMuueckuii IKCnepumenm:

O3HaKOMJIEHUE ¢ 00pa3aMyi METAJJIOB U CILIABOB, UX (PU3MUECKUMHU CBOM-
CTBaMH, U3y4YEHUE PE3YJbTATOB KOPPO3UH METAUIOB (BO3MOKHO HCIIOJIH30BaHUE
BHUJIEOMATEPUAIIOB), OCOOCHHOCTEW B3aMMOJEHUCTBUSI OKCUJA KaJbIUsS U HATPUS C
BOJIOM (BO3MOKHO HCIOJB30BAaHUE BUICOMATEPHUATIOB), HCCIEIOBAaHUE CBOWMCTB
KECTKOU BOJIBI, TPOIECCa TOPEHUS JKele3a B KUCTIOPO/ie (BO3MOKHO UCIIOIb30BaHUE
BHUJIECOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX pEaKIUMi Ha HOHBI:
MarHusi, Kajubllus, adtoMuHUs, IuHKa, >keneza (II) u xenesza (III), memu (I1),
HaOJII0OJICHHE W ONMMCAaHHE MPOIIECCOB OKpAIllMBaHUs IJIAMEHU HOHAMH HATpUS,
KaJIUsl ¥ KaJablusl (BO3MOXHO HCIOJIb30BAHUE BUEOMATEpPUATIOB), UCCIEAOBAHUE
aM(OTepHBIX CBOWCTB THAPOKCUIA ATIOMUHUS W THAPOKCHAA IIMHKA, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHelme MeTaibl U UX COSUHEHUS.

XuMuUf 1 OKpY:Kaouias cpeaa

BemecTtBa u marepuanbl B IIOBCEIHEBHOM >XM3HU 4YelioBeKa. bes3omacHoe
UCIIOJIB30BaHUE BEIIECTB M XMUMHUYECKUX peakiuil B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOTrax v OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpeasl (MpelneibHast JOMyCcTHUMAas
KOHIIeHTpalus BemiecTs, ganee — [1JIK). Poib xumuu B penieHnn 3KOJI0rM4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

M3yueHHe 00pa3loB MaTEpUaIoB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHbIE
MaTepualbl).

Mescnpeomemmnoie cea3u

Peanuzanust MeXnpeAMETHBIX CBSI3€M NpU M3y4eHMH XUMHUM B 9 Kiacce
OCYILIECTBJISIETCS 4Y€pe3 HCMOJb30BaHME KakK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHITUH, SBISIIOIIUXCA CUCTEMHBIMU NJI OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTecCTBEHHO-HAYUHbIE MOHSATUS: HAy4HbIA (DaKT, TMIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHUHTE3, Kiaccudukanus, TMEePUOAUIHOCTh, HAOIIOJICHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, W3MEPEHUE, MOJEIb, SBICHUE, NAPHUKOBBIN
3¢ heKT, TeXHOJIOTHS, MaTEepHUaIbI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIUOAKTUBHOCTb, MOJIEKYJIA, ANEKTPUUYECKUHN 3aps, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JTUAJEKTPUKU, (HOTODIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJIIINYECKas
pemeéTKa, CIuiaBbl, (PU3MUECKUE BEIUYUHBI, €JUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE€3/1b1, COJHIIE.



buonorusi: ¢orocunres, apixanwe, Ouocdepa, 3KOCUCTEMa, MUHEPAILHBIE
yAOOpEHUS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TTOJIE3HbBIE
HCKOMaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa30oBaHUs JOCTHTalOTCsl B XOJA€ OOy4YeHUsT XMMHUHU B €IMHCTBE Yy4eOHOU H
BOCIUTATEIIbHON AEATEIIbBHOCTA B COOTBETCTBUU C TPATULIMOHHBIMHA POCCHICKUMHU
COITMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH II€HHOCTAMH, HPUHSATHIMU B
oOlllecTBE MpaBWIaMU M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIINXCS.

JluyHOCTHBIE  pe3ylbTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouuxcs
PYKOBOJCTBOBATbCSI CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpPHEHTALMH W
pacIIMpeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAyYHOMY HACJIEOUI0, MOHMUMAaHHUS 3HAYECHUS XUMHUYECKOW HAyKu B KHU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHOM HH(MOpManueit o
MEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOWMCTBE MHpa M OOLIECTBa; 2)
rPakIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS O COIMAIIBHBIX HOPMAaX M MPAaBHJIAX MEXKIUYHOCTHBIX OTHOIIE-
HUU B KOJUIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOM,
y4eOHO-HUCCIIeIOBATEILCKOM, TBOPUECKOM M JPYrMX BHAAX JEATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBHOCTH IPU BBIMOJIHEHUH
y4eOHBIX, IMO3HABATEJbHBIX 3a7a4, BBIMOJHEHUU XUMHUUYECKUX HSKCIEPUMEHTOB,
CO3/IJaHUH YUYE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3AaMMOTTOHUMAHHIO ¥ B3aUMOIIOMOIITU
B IIpoliecce 3TON yueOHOM NIesITeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE MOBEACHUE
Y TOCTYIIKM CBOMX TOBApHUIIEH C MO3WUIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS: MUPOBO33PECHUECKHE IPEICTABICHHUS O

BEIIECTBE U XUMHUYECKOW PEAKLINH, CO-

OTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOLINE OCHOBY
JUTSl TOHUMAHUS CYITHOCTH HayYHOM KapTHUHBI MUpPa, IPEACTaBICHUS] 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SX 4YEIOBEKA C MPUPOIHOU
Cpenoy, O pPOJIM XHUMHUU B IMO3HAHHM 3TUX 3aKOHOMEPHOCTEH; ITO3HABATEIbHbIC
MOTHBBI, HAIIPABJIEHHBIC HA MOJY4Y€HUE HOBBIX 3HAHUM 1O

XUMUU, HEOOXOAMMBIE HJisi OOBSICHEHUs HAOJIOAAEMbIX IPOILIECCOB U SBJICHUMH,
MO3HAaBaTEIbHON, MH(DOPMALIMOHHOW W YHUTATENbCKOW KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSATENbHOW pabOThl € Y4YE€OHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKUMHU CpPEICTBAaMH HWH()OPMAITMOHHBIX
TEXHOJIOTHH;

MHTEpeC K 00yUYEHUIO U MO3HAHUIO, JII00O03HATENbHOCTh, TOTOBHOCTH U CIIOCO0-
HOCTh K camM000pa30BaHHUIO, MPOEKTHOM M MCCIEAOBATEIHCKOM IEATEIHbHOCTH, K
OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHs OOy4eHHS B malbHeWieM; 4)
(opMHUpPOBaHUS KYJIbTYPHbI 310POBbS:

OCO3HAHHE [IEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 370pO-
BbIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 *KWU3HU, OCO3HAHUE MMOCIEICTBUI U HEMPUSITHE
BPEJHbIX TpUBbIYEK (YMOTpEOJEHUs  aJKOTOJs, HAPKOTHUKOB, KypEeHUs),
HEOOXOAUMOCTH COONIOJICHUS TMpaBuUJl 0€30MaCHOCTH TMpHU OOpameHuu ¢
XUMUYECKUMU BEIIECTBAMH B OBITY H pEaTbHON JKWU3HHW; S5) TPyaoBOro
BOCIUTAHMSA:

MHTEpEeC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyaa pa3auyHOTo poja,
YBXKEHHE K TPYIY U pe3yJbTaTaM TPYAOBOU NEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUST  TPEAMETHBIX  3HAHUKW TI0 XUMHUH, OCO3HAHHBIA  BBIOOP
WHIUBUTYIbHON TPAeKTOPUHU TIPOJOJKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TTPO()EeCCHOHATBHOMN MeATeIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B MPO(PECCHOHATBLHOM cpefie; 6) IKO0JIOru4ecKoro
BOCIUTAHUSA:

AKOJIOTMYECKH 11e7IeCO00pa3HOE OTHOIICHHUE K MIPUPOJI€ KAK UICTOUHUKY KU3HU

Ha 3emlie, OCHOBE €€ CYIIECTBOBAaHHUS, MOHUMAHHE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(U3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJICHUS
npaBul 0€30MaCHOTO MOBEICHUS TIPU PaboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaLIUSIX,
YIPOXKAIOIMINX 3J0POBBI0 U KU3HU JIIOJACH; CIOCOOHOCTH NPUMEHSATH 3HAHUS,
MOJTy9aeMbIe TIPU U3YICHUH XUMUH, JTSI pe-
IICHUS 3a71a4, CBSI3aHHBIX C OKPYKAIOMIEH NPUPOTHONW CPEeIOM, JJIS TOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJIbTYpPbhl, OCO3HAHUSI TJOOAJIBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM W MyTeld WX PENICHHs MOCPEJACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBITIUICHHSI, YMEHHS PYKOBOJICTBOBATHCSI UM B TMTO3HABATEIILHOM,
KOMMYHUKATHBHOM M COIMATLHOM MPaKTHKE.

METANPEJMETHBIE PE3YJIBTATbHI

B cocraBe wmeTanmpenMETHBIX pE3yJbTaTOB BBIICISIOT 3HAYUMBIC IS
dbopMHEpOBaHUS MUPOBO33PCHUS OOIIICHAYIHBIC TOHATHUS (3aKOH, TEOPHS, TPUHITHII,
runoTe3a, (Qakr, CUCTEeMa, TMPOIEecC, DOSKCIEPUMEHT U Jpyroe.), KOTOpbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W TO3BOJISTIOT Ha
OCHOBE 3HAHUW W3 ATUX NPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOMN
HAyYHOU KapTHUHE MUpPA, U YHUBEPCAIbHBIC yUueOHbIC NEeHCTBUs (ITO3HABATEIILHBIE,



KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbhlE oOecneunBalOT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YyueOHOMU
NESATENIbHOCTH.

Ilo3naBaTe/ibHBIE YHUBEPCcAJIbHbIE yueOHbIe aelicTBus ba3oBbie

JIoTH4ecKue JAeCTBUS:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHUW: PACKPBIBATh CMBIC] XMMHUYECKUX TMOHSTUN (BBIIENATh UX XapaKTEpHbIC
MPU3HAKKU, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMH MOHSTHUSMH), HUCIOIH30BaTh
MOHATUSL 1711 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJacCU(PUKAIMU XUMUUYECKUX BEHIECTB U XUMUUYECKUX PEaKIUH,
YCTaHaBJIMBATh MPUYMHHO-CIECICTBEHHbIE CBS3U MEXAY OOBEKTaMU HU3YUYECHUS,
CTPOUTH JIOTUUECKUE PACCYXKJICHHS (MHIYKTUBHBIE, IETyKTUBHBIEC, 110 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKJIFOUYEHUSI; yMEHUE MPUMEHSTh B MPOIIECCE MO3HAHUS TOHSITUS
(mpenMeTHBIE W METalpeJAMETHBbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIETH,
UCIIOJB3YEMbIE B XUMHH, MNPEOOpPa3OBBIBaTh IIUPOKO MPUMEHSEMbIE B XUMHUU
MOJIEIbHBIE MPEJICTABICHUS — XUMUUYECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMUYeCKas
dbopmysia W ypaBHEHHE XHUMHUYECKOW peaKIMu — TMpU pElIeHUH Yy4ueOHO-
MO3HABATENbHBIX 3aJ7]a4, C YUETOM ATUX MOJEIbHBIX MPECTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU HM3yYaeMbIX OOBEKTOB — XUMHYECKUX
BEILIECTB U XUMUYECKUX PEAKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-
CJIEJICTBEHHBIE CBSI3U M MPOTUBOPEUHUS B U3YyUAEMbIX MPOIIeCCaxX U SIBICHUSX.

Ba3oBble uccienoBareabckue J1eMCTBUS:

YMEHHE UCIO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO-
3HaHUS, a TAKXKE B Ka4ueCTBE OCHOBBI JJisi (POPMUPOBAHUS TUIOTE3bI IO POBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXJACHUH; MNPUOOPETEHHE  OmbITa IO
IJIAHUPOBAHUIO, OPraHU3allMd U MPOBEACHUI0 YUYEHUYECKHX HKCIEPUMEHTOB,
yMeHHe HaOIoJaTh 3a XOJO0M Ipoliecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, popMyaupoBaTh 0000IIEHUS U BEIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
OMBITA, UCCIIEIOBAHMS, COCTABISATh OTUYET O MPOJEIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMPATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO Pa3-
JUYHBIX BUJOB U (POpM Mpe/CTaBICHUS, MOIYyYaeMyl U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPABOYHBIE
nocobusi, pecypcbl WHTepHETa), KPUTUYECKH OILICHUBATH NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO0 HHPOPMAIUIO; YMEHUE TPUMEHSTh Pa3IMUHbIE METObI U 3aITPOCHI
MpU NOUCKE U 0TOOpe MHPOPMAIIUU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX
JUISL BBITIOJTHEHUS Y4YEOHBIX M TIO3HABATENBHBIX 3a7a4 OMNPENEIEHHOrO THIIA,
npuoOpeTeHrue  ombiTa B 00JIACTM  HUCIOJB30BaHUA  MH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIH30BAHUS



Pa3IMYHBIX MTOMCKOBBIX CUCTEM, CAMOCTOSITEILbHO BHIOMPATh ONTUMAIBHYIO (POpPMY
npecTaBiIeHNs HH(POPMAIINKU U WIUTIOCTPUPOBATH PEIlIaeMble 3a/1a4l HECIIOKHBIMU
CXeMaMHM, auarpaMmamu, Ipyrumu GopmMamu TpaQuku U UX KOMOWHAIUSIMU;
YMEHHE HCIO0JIb30BaTh U aHAIIM3UPOBATH B Mpoliecce yueOHOM U ucciaeaoBa-
TENbCKOUN NEeATeIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO
X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MTPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHUS 3a]1aBaTh BOMPOCHI (B XOJ€ AHayiora U (WIKM) TUCKYCCUU) TIO CYIIECTBY
o0cyXknaeMol Tembl, (QOPMYJIUPOBATH CBOU TMPEJIOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHUS TPEJJIOKEHHON 3aJlauyd; yMEHHUSI TMPEJCTABIATh IOJTYYCHHbIE
pe3yabTaThl MO3HABATEIBHON NESITENHLHOCTH B YCTHBIX M MHCHMEHHBIX TEKCTaX;
JenaTh MPE3eHTAlMI0 PE3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO HKCIEPUMEHTA
(JrabopaTopHOrO OmBITA, JA0OPATOPHOM pPAOOTHI MO WCCIAEIOBAHUIO CBOWMCTB
BEILIECTB, Y4EOHOTO MPOEKTA); YMEHHS y4EOHOTO COTPYIHHUUECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIHHOMN U HCCIIEI0BATENBCKON NEATEIbHOCTH MPU PEIICHUN
BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3uruii (00CykJieHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPAUHAIUS
COBMECTHBIX JEUCTBUHM, ONpEACIICHUE KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHble yHUBepPCAJIbHbIEe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpENEeNsTh IEIU JEATeIbHOCTH, IUIaHUPOBATh,
OCYILECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI PEIICHUS] YUeOHBIX U
MO3HABATENbHBIX 3a/la4, CaMOCTOSITEIbHO COCTaBIISITh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJNTOPUTM JIEWCTBUI TMpPU BBIIOJHEHUM 3aJaHUM C Y4YETOM
MOJIyYEHUS] HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX U PEAKIUIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW IEJIU, YMEHHE
MCIIOJIH30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IPe1jiaraéMble B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pPE3yJIbTaTOB IO OCBOEHUIO 005S3aTEIHHOTO
COJIep>KaHMsl, YCTAaHOBJIEHHOIO JaHHOW denepanbHOil paboueil mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYarOlMMKCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
neucTBuil, cnenuduueckue sl OPEIMETHOW 00JacTh  «XUMHS», BHUJbI
NEATENbHOCTU 1O  TOJYYEHUI0O HOBOTO  3HAHUS, €ro  MHTEpHpeTaluu,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K koHiry oOyueHus B 8 kiiacce nmpeaMeTHbIE pe3yJbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:



PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSTUN: aToOM, MOJIEKYIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOHAs U HEOAHOPOHAsS), BAJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COCAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPUIIATEIHHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCMHEHUS, PEaKIUU PaA3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEaAKIUU
oOMeHa, 3K30- U IHAOTEPMHUUECKUE PEAKINU, TeIIoBOM dPdeKT peakiuu,
IO aToMa, JIEKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTallb, pauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHASI KOBAJICHTHAsI CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pPAacTBOP, MaccoBas JOJiS BeIlIecTBa
(TIporieHTHAsl KOHIIEHTPAIMs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKUX TOHITUU H
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [iJIi cocTaBieHus (opmyin
BEILIECTB U YPABHEHUM XUMHUECKUX PEaKIIHil;

ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCICHHUS  JJIEMEHTOB B  OWHApPHBIX  COEJUHEHHUSX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIAcCy COEIUHEHHUM IO
dbopmynam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHas) B
HEOPTaHUYECKUX COETUHEHUSIX;

packpeiBaTh cMmbich [lepumommueckoro 3akona JI. WM. Menngeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTU CBOMWCTB
XUMUYECKUX DJIIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPaHEHUsS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTaJIpo;

OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyr Gopmy I[lepuoamueckoit
CUCTEMbl XHMHMUYECKHUX OJJEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynna)», manbsie u
OoJIbIlINE TEPUOMbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnune «llepumoamyeckas cucrema XuMU4YecKux d3mementoB J[. H.
MenneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsij s7ipa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeereHue ux Mo 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMUCIy U COCTAaBY YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TETIOBOMY 3D PEKTY);

XapaKTepu30BaTh (OMHCHIBATH) OOIIHE XUMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE MPUMEPAMU MOJEKYJISIPHBIX
YPaBHEHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHYECKUX MPEBpAIICHUI B
Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOI0 XMMHUYECKOro 7djieMeHTa 1o (opMmysie COeIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKOU pEeaKInu;

MIPUMEHSITH OCHOBHBIE OTIEPAIIU MBICIIUTEIIHLHOU IEITEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEMaTH3alliio, KIacCU(PHUKAIIHIO,
BBISIBJICHUE MPUUYUHHO--CIIEJCTBEHHBIX CBSI3€d — JUIsl U3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKlNil, eCTeCTBEHHO-HAyYHbIE METO/IbI
MO3HaHUSI — HaAOJIOJICHHE, W3MEpPEHUEe, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

CJIe0BaTh MPaBUIaM MOJIb30BaHUA XUMUYECKOU MOCY I0M U J1aDOpaTOPHBIM
o0opynoBaHUEM, a TakKe IMpaBuiIaM OOpallleHUsI C BENIECTBAMHU B
COOTBETCTBHUM C MHCTPYKIUSMH TI0 BBINOJHEHUIO JA0OpPaTOPHBIX
XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoAa W KHUCJIOpPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMPEEeNEHHON
MAacCOBOW JOJIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIENOYEH U
KHUCJIOT C TIOMOIIBIO MHJIUKATOPOB (Jakmyc, peHondTanenH, METUIOPAHK
U IpyTue).

K koHiry oOydeHus B 9 kiiacce nmpeMeTHbIE pe3yJIbTaThl HA 0230BOM yPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSTUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTUOH, AHUOH, MPOCTOE BEIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATENILHOCTh, CTENEHb
OKHCIICHUSI, XUMUYECKasl pPeaKlusi, XUMUUYecKasi CBA3b, TEIIOBOU 3 PekT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  PacTBOp,  AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS JTUCCOLMAIMUS, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HeoOpaTUMBbIE pPEaKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEaKIUU,
OKHUCIIUTEINb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEpPHOCTb, XUMUYECKast CBSI3b (KoBasIeHTHaA, MOHHA4,
MeTaJUTM4ecKas ), KpUCTAIInUecKas peniéTka, Koppo3us METAJLJIOB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPeeIbHO AOMYyCTHUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WITIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHUMHYECKHX TOHATHUA U
MIPUMEHSTH 3TH TMOHITHUS MPHU OTTMCAHUH BEIIECTB M UX IIPEBPAIICHHUIT;
UCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [iJIi COCTaBieHUs (opmyi
BEIIIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;

OTPEEATh BAJICHTHOCTh M CTETICHb OKHUCIICHUS XUMHUYECKHX JIEMEHTOB B
COCMHEHUSX Pa3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIacCy COE€IMHEHUW 1o (opMyrnaMm, BUJ XUMHUYECKOU
cBsi3M (KOBaJ€HTHAs, WOHHAs, MeETaNInUecKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (hopMyre, xapakTep cCpeiabl B
BOJIHBIX PAacTBOpax HEOPTaHMYECKHX COCAWHEHUM, THI KPUCTAIIHYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbich [lepunogmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHHUMAaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
Tabnuunyo ¢opmy Ilepuoandeckoit CUCTEMbl XMMHYECKUX AJIEMEHTOB:
paznuuath MOHATHS «rjaBHas noarpynna (A-rpynmna)» U «mnodoyHas
noarpynmna (brpynma)», Mameie W OOdbIIME TEPUOMABI, COOTHOCUTH
0003HaYEeHUs1, KOTOPhIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB
3apsii  sjapa, oOIlee 4YUCIO DJIEKTPOHOB M paclpefesieHue HUX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH B M3MEHECHUU
CBOMCTB 2JIEMEHTOB M HUX COCAWHECHUN B Mpejeiax MajiblX IEepHUoJI0OB U
[JIABHBIX MOJTPYIN C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIUIOBOMY 3 (PEKTy, MO U3MEHEHHUIO CTETEHEH OKUCIEHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME M CHEeUuPUISCKue XUMHUYECKHE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKJIas OIKCAHUE
puUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIU;



COCTaBISATh YPABHEHUS OSJEKTPOJUTUYECKOW AHCCOIMAIMU  KHUCIOT,
LIETIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHS peEakiui, MOATBEPKIAIOIMMNX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEUIECTBAMU Pa3IMYHBIX KIaCCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABIICHHS JIEKTPOHHOTO OanaHca 3TUX PEaAKIIUiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XUMHYECKHX TMPEBpAIICHU B pPa3IUYHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOI0 XMMHUYECKOro 7djieMeHTa 1o (opMmysie COeIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKOU pEeaKInu;

co0JIroAaTh MpaBuiia MOJIb30BAHUS XUMUYECKOM MOCy 101 U 1abopaTOpHBIM
o0opynoBaHUEM, a TakKe TMpaBuia OOpallleHUs C BEIIECTBAMHU B
COOTBETCTBHUM C MHCTPYKIUSMH IO BBINOJHEHUIO JA0OPATOPHBIX
XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucIioro rasa);

MPOBOAUTH PEAKIIUU, TOATBEPKAAIOIINE KAU€CTBEHHBI COCTaB Pa3IUYHBIX
BEILIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOpUI-, OpOMHI-, HOAUI-,
kapOoHat-, (ocdar-, cunukar-, cyibdar-, THAPOKCUA-UOHBI, KATUOHBI
aMMOHHSI U HOHBl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHATH OCHOBHBIE OTIEPAIIUN MBICIUTEILHON JEITEIbHOCTH — aHAJIN3 1
CHHTE3, CpaBHEHHE, O0000IIeHUe, CHUCTEMaTH3allii0,  BBISBICHUE
MPUYUHHOCJEACTBEHHBIX CBS3€d — JIJII U3YUYEHHUsI CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl T[O3HAHUA —
HaOJII0JICHHE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM K - JyekTpoHHbIe (HU(POBHIE)
n/n | MPOrpaMMsI Beero OHTPOILHLIE PaKTHaecKue 0Gpa3oBaTeIbHBIE pecypehl
padoThI padoThI
Pasnea 1. IleppoHavyanbHble XUMHYECKHE MIOHATHS
XuMusi — BaKHast 00J1acTh
1.1 €CTECTBO3HAHUS U MTPAKTUUECKOU 5 2 bubsmotera [JOK
) p https://m.edsoo.ru/7f41837¢
JIeATETbHOCTH YeJIOBEKa
12 BemecTBa 1 xummuueckue 15 1 Bbu6mmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Htoro no paszneny 20
Pa3nea 2. BakHeiilne npeacTaBuTe I HEOPraHMYECKHUX BelleCTB
21 Bosznyx. Kucnopona. Ionsitie 06 6 bubnuorexa [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax u g 1 Bbu6mmoreka [JOK
’ COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 | 1 Bbub6mmoreka [JOK
’ OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [JOK

HEOPraHUYECKUX COCIMHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuoguveckasi cucrema xumnueckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi CBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHBI

e peakIun

[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKHUX 3eMeHTOB /J[. 1.
Menpene-eBa. CTpoeHue aToma

3.1

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢




XUMHYECKas CBA3b.

bu6mmoreka [JOK
3:2 OxuCHTE b HO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKIIUU
" 15 bubmuoreka [JOK
TOTO TO pasiey https://m.edsoo.ru/7f41837¢
p 3 Bbub6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10O 68
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9 KIIACC

Ne HaumeHoBaHue pa3ieioB U TeM KoaunuecTBo 4acoB JIeKTPOHHbIE
n/n MporpaMmMal (uudposBbie)
Bcero Koutpoasnsbie | [IpakTudeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypcebl

Pa3nen 1. BemecTBo 1 XMMU4ecKHe peaKuu

1.1 [ToBTOpeHUe u yrnyOaeHre 3HaHU OCHOBHBIX | 5 1 bubmmoreka [JOK
pasznenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
peakuuin https://m.edsoo.ru/7f41a636

1.3 DIEKTPONIUTHYECKAs! JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
XHMMHUUYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pa3nes 2. HemeTannbl M MX COeIMHEHUS

2.1 OOm1ast XxapaKTepPUCTHKA XUMHYECKUX 4 1 bu6mmoreka [IOK
aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636

2.2 OOm1ast XxapaKTepPUCTHKA XUMHYECKUX 6 bu6mmoreka [IOK
anemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS

2.3 OO01mas XxapakTepuCTHKa XUMUYECKUX 7 1 bubmmoreka [JOK
aneMeHTOB VA-rpymmsl. A30t, pochop u ux https://m.edsoo.ru/7f41a636
COEIMHEHUS




2.4 OO01mmas XxapakTepuCTHKa XUMUIECKUX 8 bubmmoreka [JOK
aneMeHToB [VA-rpynnsl. Yriaepoa u KpeMHUi https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
Hroro no pazneny 25
Pa3nes 3. MeTasibl U X COeAUHEHUS
3.1 OO01re CBOMCTBA METAIIIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxwuelime MeTamibl U UX COEAUHEHUS 16 bubnmorexa [JOK
https://m.edsoo.ru/7f41a636
Htoro no paszneny 20
Pa3nea 4. Xumus n okpy:kapmas cpeia
4.1 BemectBa 1 MaTepuaisl B ;KU3HU 4EJIOBEKA 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
PeszepBHOE Bpemst 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68




IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne Tema ypoka KonnuyectBo yacos DJIEeKTPOHHBIE
n/n nugpossie
Bcero Kountpoasnsbie | [IpakTnueckue o0pa3zoBaTe/ibHbIE
padoThI padoTbI pecypcbl

1 IIpenmer xumun. Poib Xumuu B KU3HU bubmmoreka [IOK
yenoBeka. Tena u BeecTsa https://m.edsoo.ru/ff0d210c

2 IlonsTue o MeTogaxX MO3HAHUS B XUMHUU Bbubnuoreka [JOK

https://m.edsoo.ru/ff0d227e

3 [Ipaxtuyeckas padora Ne 1 «IIpaBuna bubmmoreka [IOK
paboTel B 1abopaTopun U IpUEMbI https://m.edsoo.ru/ff0d23dc
oOparteHus ¢ 1adopaTOPHBIM
000pyI0BaHUEM)

4 Yucteie BemecTBa U cMecH. CriocoObl bubmuoreka [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca

5 [TpakTuueckas padora Ne 2 «Pa3nenenue bubnmoreka [JOK
cMmeceil (Ha mpuMepe OYMCTKH MOBapeHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI 1 MOJIEKYJIbI bubnmoreka [JOK

https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHTHI. 3HAKH (CUMBOJIbI) bubmuorexa [JOK

XUMHNYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8




10 YPaBHEHUSIM XUMHUYECKUX PEaKIUi

8 [IpocThle u cnoxHBIE BELIECTBA bubnmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE bubnmoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. bubmuoreka [JOK
Xumuueckas popmyina. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKUX HJIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMUMAYECKOT0 3JIEMEHTa B bubmuoreka [JOK
COCIMHECHUU https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemectBa. Monb. MonspHas bubnuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBUs NPOTEKAHUS bubnuorexa [IOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnienus koauuecTBa, MacChl BEIIECTBA bubmuoreka [JOK

https://m.edsoo.ru/ff0d5708




18 | Knaccudukanust XMMHUYECKUX pPeaKknit bubnuorexa [IOK
(coenuHeHus, pa3noKeHHs, 3aMELICHUS, https://m.edsoo.ru/ff0d3{34
oOMeHa)

19 | M. B. JIoMOHOCOB — y4&HBIii- bubnmoreka [JOK
sHIMKIoneauct. O6o0IeHne u https://m.edsoo.ru/ff0d40c4
cUcTeMaTU3alus 3HaHUI

20 | KonrponbHas pabdorta Nel o teme «Bemecta bubnuorexa [IOK
U XUMUYECKUE PEAKLIAN https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech razos. CocTaB Bo3ayxa. bubnuorexa [IOK
Kucnopon — snemMeHT ¥ mpocToe BEIIECTBO. https://m.edsoo.ru/ff0d448¢
O30H

22 du3znyeckue U XMUMHUUECKHE CBOMCTBA bu6mmoreka [JOK
KHCJIOPO/Jia (peaKuu OKUCICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTHe 06 OKCHIIAX

23 CriocoOblI MONTy4eHUs KHCIIOPO/ia B bubnmoreka [JOK
71a00paTOPUU U IPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa

24 | TemnoBoii 3¢ peKT XUMHUUECKON peaKIny, bubnuorexa [IOK
[IOHATHE O TEPMOXUMHUYECKOM YPaBHEHUU, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIMIX

25 TomnmuBo (He(Th, Yrolb U METaH). bubmuoreka [JOK
3arps3HeHue BO3Iyxa, CIoCOObI €ro https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPALLEHUS

26 | Ilpaktuueckas pabora Ne 3 o Teme bubnuorexa [IOK

«Ilonydyenne u coOupanue KUCIOPOIa,
W3yYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4ae2




27

Boxopon — 351eMEHT U IPOCTOE BEILECTBO.
Haxoxnenue B mpupoje

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

28 dOU3NUECKUE U XUMUUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCHOTAX U COJAX bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 | CrocoOsI mory4eHus BOAOpoa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTuaeckas padora Ne 4 mo Teme bubnmorexa [JOK
«[lomyuenue u cobupanue BoJ10poJa, https://m.edsoo.ru/ff0d4{42
W3yYEHHUE ETO CBOMCTB)
32 | MomnsipHblii 00BEM ra3zoB. 3akoH ABOrajipo bubnuorexa [IOK
https://m.edsoo.ru/ff0d542¢
33 Brruucienus 00b€Ma, KOJIUYECTBA BEIISCTBA bubmuoreka [JOK
rasa Io ero u3B€CTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA MU 00BEMY
34 | BeruncneHus 00bEMOB ra30B MO YPaBHEHUIO bubnmorexa [JOK
peaxiuu Ha OCHOBE 3aKOHA 0ObEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUH T'a30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA BOJIbI bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBanwuii. [Tonarue 06 nHAMKaTOpaxX bubnuorexa [IOK

https://m.edsoo.ru/ff0d59¢e2




37 Bopna xak pactBopurens. HacbllieHHbIE U bubnmorexa [JOK
HEHACBILLIEHHBIE paCTBOPBL. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE

38 | IIpakTuueckas padora Ne 5 mo Teme bubnmoreka [JOK
«IIpuroroBiieHrE paCTBOPOB C OIIPEACIEHHON https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH PACTBOPEHHOI'O BEILIECTBA»

39 | KontponbHas pabota No2 mo Teme bubnmorexa [JOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiacCu(pUKAIINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA bubnmorexa [JOK
KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHHUS: COCTaB, KJIAaCCU(DUKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue ¥ XHMHYECKHE  CBOMCTBA bubnmoreka [JOK
OCHOBAaHHM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukaus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA KUCIIOT bubnmorexa [JOK

https://m.edsoo.ru/ff0dfee2

46 | Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubnmoreka [JOK

MOJIYYCHUS, XUMHUYCCKUC CBOMCTBA

https://m.edsoo.ru/00ad9474




47 | Ilpaktudeckas pabora Ne 6. Pemenue bubnmoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a11a4 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHHUIN

48 I'enernueckas cBsi3p MEKy KilaccaMu bubnmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

49 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUHA bubmuoreka [JOK

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

50 | Kontponbaas pabota Ne3 mo Teme "OCHOBHBIE bubnmoreka [JOK
KJIaCChl HEOPTraHUYECKUX COCTUHEHHM" https://m.edsoo.ru/00ad9ela

51 [TepBble MOMBITKHU KJIACCH(PHUKAIIUN bubnuorexa [IOK
XMMHMYECKHX 3J1eMeHTOB. [lonsaTre o rpymmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB

52 [Tepuonnueckuii 3akoH u [lepuonnueckas bubnmoreka [JOK
chcTeMa XUMHUUYEeCKuX 3eMeHToB J[. U. https://m.edsoo.ru/00ada52c
MenneneeBa

53 [Tepuoapl, rpyniibl, OATPYIIIBI bubnmoreka [JOK

https://m.edsoo.ru/00adas52c

54 Ctpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
H3otornbl https://m.edsoo.ru/00ada342

55 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB bubnmoreka [JOK

aneMeHToB llepuoanueckoii cucremsl . U.
Menneneena

https://m.edsoo.ru/00ada6bc




56 | XapakTepucTuka XMMHUYECKOT0O 3JIEMEHTA 110 bubnuorexa [IOK
ero noJjioxkeHuro B [lepuoanueckoit cucreme https://m.edsoo.ru/00ada824
.
N. Menneneena
57 3nauenue [leproauyeckoro 3akoHa ass bubnmoreka [JOK
pa3BUTHUA HayKu U npaktuku. /1. 1. https://m.edsoo.ru/00ada96e
MeHaeneeB — y4€HbIH, IEAATOT U
rpa>KJaHUuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnast xuMmu4ueckas CBs3b bubmuoreka [JOK
https://m.edsoo.ru/00adac34
60 | KoBaneHTHas nosisspHasi XUMUYECKas CBA3b bubnuorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHas XUMUYECKasi CBA3b bubnuorexa [IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmuoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIEC PEAKLIUU bubnmoreka [JOK
https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN U BOCCTAHOBHUTEIN bu6mmoreka [JOK

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




65 KonTponbaas padota Ne4 mo reme «Ctpoenue | 1 bubnmoreka [JOK
aToMa. XUMHUYeCKasl CBI3b» https://m.edsoo.ru/00adb486
66 | PesepBHbIil ypok. O000IICHHE 1 1 bubnmorexa [JOK
cUCTeMaTU3alusd 3HaAaHUU https://m.edsoo.ru/00adb33c
67 | PesepBHbIil ypok. O000ICHHE 1 1 bubnmoreka [JOK
cUCTeEMAaTU3alusg 3HaAaHUU https://m.edsoo.ru/00ad9cb2
68 | PesepBHsIil ypok. O000ICHHE 1 1 bubnmoreka [JOK
cUCTeEMAaTU3alusd 3HAaHUU https://m.edsoo.ru/ff0d61c6
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9 KIIACC

pcaKkuu. IToHsTHE O TOMOTEHHBIX U
IFeTCPOTCHHBIX PCAKIUAX

Ne Tema ypoka KonuyecTBo 1yacos Mara DJIEeKTPOHHBIE
n/n Becero | Kourpoabubie | IMpaktuueckne | M3YTCHUH ungpossie
paGoTHI PaGoOTHI o0pa3oBaTe/bHbIC
pecypcsl

1 [leproauueckuii 3aKoH. 1 bubmuorexa [IOK
Ilepuonnueckas cucrema https://m.edsoo.ru/00adb59e
XUMHYECKHUX 3eMeHToB /1. H.
Meneneena

2 3aKOHOMEPHOCTU B U3MEHEHUU 1 bubnmoreka [JOK
CBOWCTB XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NIEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmuorexa [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4eCKOU CBSI3U U THIIHI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 Konrtpomnsnas padora Nel mo reme 1 1
«[loBTOpEHUE M yriTyOieHHEe 3HAHUH
OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca»

6 Krnaccudukanus XuMruaecKux 1 bubnmoreka [JOK
peaKuuii o pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7 [ToHsITHE O CKOPOCTH XUMUYECKOMN 1 bubnmoreka [JOK

https://m.edsoo.ru/00adbe9a




ITonsTHE O XUMHYECKOM PaBHOBCCHHU.
(DaKTopr, BJIMAIOIIUC Ha CKOPOCTH
XUMHYECKOM pCaKkuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECCHUA

bubmuoreka [JOK
https://m.edsoo.ru/00adc28¢c

OKCIICPUMCHTAJIbHBIX 3a1a49»

9 OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 3NEKTPOIUTUYECKON bubmmoreka [JOK
muccorauu. CUIbHBIC B clla0ble https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHnHbIe ypaBHEHUs peaKkui bubnuorexa [IOK
https://m.edsoo.ru/00add448
12 XUMUYECKHUE CBOMCTBA KUCIOT U bubmuoreka [JOK
OCHOBAHHUH B CBETE MPEACTABICHUI 00 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIHI
13 XUMUYECKHE CBOMCTBA COJICH B CBETE bubmuoreka [JOK
NpEeJCTaBICHUN 00 https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLMALIHI
14 [TonsTHe 0 runponuse conen bubnmoreka [JOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUuCTeMaTH3aIus 3HaAHUMA bubmuoreka [JOK
https://m.edsoo.ru/00addd12
16 [TpakTuaeckas padora Ne 1. «Pemnienue bubnmoreka [JOK

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




17 KonrponsHast pabora Ne2 o reme bubnuorexa [IOK
«OIEKTPOIUTUYECKAS TUCCOLMALIMS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLIUU B paCTBOPaxX»

18 OO01mas XxapakTeprCcTUKA TAJIOTCHOB. bubnmoreka [JOK
XHUMHYECKUE CBOMCTBA HA IIpUMEpPE https://m.edsoo.ru/00addfe2
xJiopa

19 XinopoBogopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA, IMOJyYECHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE

20 [TpakTudeckas padora Ne 2 mo Teme bubnmoreka [JOK
«ITomydeHnue COITHON KUCTIOTHI, https://m.edsoo.ru/00ade348
H3y4YEeHHUE €€ CBOWCTBY»

21 Beluucienus 1o ypaBHeHUIM bubmumorexa [IOK
XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE

22 OO01mast xapakTepuCcTUKA dJIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a

23 AToTpornHbie MOIU(DUKAIINH CEPHI. bubmmoreka [JOK
Haxoxnenue cepbl 1 €€ cCOeIMHEHUH B https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHE CBOUCTBA CEPhI

24 CepoBogopo, cTpoeHue, (U3nIecKue bubnmoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxkcunpl cepsl. CepHasi KMCIIOTA, bubmmoreka [JOK

¢du3nueckre 1 XMMHYECKHE CBOMCTBA,
MIPUMEHEHNE

https://m.edsoo.ru/00adea28




26 XUMHUYECKUE PEAKIUH, JIEKALIUE B bubnmoreka [JOK
OCHOBE TIPOMBIIIUICHHOTO CTIoco0a https://m.edsoo.ru/00adec8a
MOJIYYEHUsI CEPHOU KUCITOTHI.

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KarolleH cpebl COEAUHEHUIMU
cepbl

27 Brruucnenue MaccoBoil J0JIM BBIXO/a bubmuoreka [JOK
MPOAYKTA peaKuu https://m.edsoo.ru/00adec8a

28 OO01mas XxapakTepucTUKa SJIEMEHTOB bubnmoreka [JOK
VArpynnsl. A30T, pacCIpOCTpaHEHHUE B https://m.edsoo.ru/00adeca6d
npupoe, GU3NIECKUe U XUMUIECKUE
CBOMCTBA

29 AmMmMuak, ero pu3nuecKue u bubnmoreka [JOK
XUMUYECKHUE CBOWCTBA, ITOIyYEHUE U https://m.edsoo.ru/00adf004
MIPUMEHEHUE

30 [TpakTudeckas padora Ne 3 mo Teme bubmuoreka [JOK
«Ilomyuenne amMmmuaka, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€¢ pusndeckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonb30BaHnE HUTPATOB U COJIEN bubnmoreka [JOK

aMMOHMS B KAUYECTBE MUHEPAJIbHBIX
yaoOpeHuii. XuMH4ecKoe 3arps3HeHHe
OKpY>Karolleu cpebl COETUHEHUSIMU
azora

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




33 docdop. Oxcun docdopa (V) u bubmmoreka [JOK
dbocdopHas kucnota, pusndeckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, ITOJIyYEHHE

34 Hcnons3oBanue GpocdaTtoB B KauecTBE bubmmoreka [JOK
MUHEPAIBHBIX YA0OPEHHIA. https://m.edsoo.ru/00adfc20
3arpsi3HeHUe NPUPOJIHON CpenIbl
docharamu

35 VYrnepoa, pacnpocTpaHeHUE B bubmmoreka [JOK
npupoze, Gu3nIeckue 1 XUMHYECKUe https://m.edsoo.ru/00adfd9c
CBOMCTBA

36 Oxcunpl yraepoaa, ux pusndeckue u bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosornyeckue npoOaeMbl, CBSI3aHHBIC
¢ okcuziom yriepoga (IV)

37 YronbHas KUCIIOTa U €€ CONU bubmuoreka [JOK

https://m.edso00.ru/00ae006¢c

38 [TpakTudeckas padora Ne 4 mo Teme bubnmoreka [JOK
"[losryueHne yriekucioro rasa. https://m.edsoo.ru/00ae027e
KauecTBenHnas peakuus Ha KapOoOHAT-
noH"

39 [TepBoHauanbHBIE MOHATHUS 00 bubnmoreka [JOK
OpPraHUYECKUX BEILIECTBAX KAaK O https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yTIEpoaa

40 Kpemnuuii u ero coenunenus bubnmoreka [JOK

https://m.edsoo.ru/00ae080a




41 [TpakTudeckas padora Ne 5. Pemenue bubmmoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a11a4 I10 TEME https://m.edsoo.ru/00ae0bf2
«BaxHenme HeMeTaluIbl U UX
COCIMHEHHUS»

42 KonTponbaas pabota Ne3 mo Teme bubnmoreka [JOK
«BaxkHenme HeMeTaluIbl U UX https://m.edsoo.ru/00aec0el8
COCIUHEHUS

43 OO01mas XxapakTepruCcTHKa XUMUIECKUX bubmmoreka [JOK
3JIEMEHTOB — METAJLIOB. https://m.edsoo.ru/00ae103e
Meraunueckas CBs3b U
MeTaJUTMYecKasi KpucTajuinueckas
pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB

44 XUMUYECKre CBOMCTBA METAJLJIOB. bubmuoreka [JOK
DNEKTPOXUMHUECKUN Psii HAIPSDKEHU I https://m.edsoo.ru/00ae1156
METaJUIOB

45 OO6mue cnocoObl MOTyYeHHS bubnmoreka [JOK
MetaiuioB. CriiaBbl. Beraucienus mo https://m.edsoo.ru/00ac1156
YpaBHEHUSAM XUMUUYECKUX PEaKIIHid,
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
npuMecHu

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubnmoreka [JOK

https://m.edsoo.ru/00aec1278

47 IIlenouHble METAILITBI bubmuoreka [JOK

https://m.edsoo.ru/00ac14b2

48 Oxcupl ¥ THIPOKCH]IBI HATPUSI U Kallus bubnuorexa [IOK

https://m.edsoo.ru/00ae14b2




49 [IlenoyHO3EMENBHBIC METAIIITBI — bubmuoreka [JOK
KaJbIIMH U MarHuit https://m.edsoo.ru/00ae15e8
50 Baxxnelime coeTMHEHNUS KaIbILIUs bubmuoreka [JOK
https://m.edsoo.ru/00aelS5e8
51 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH
52 JKECTKOCTH BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [TpakTudeckas padora Ne 6 mo Teme bubnmoreka [JOK
"KEcTKOCTL BOIBI ¥ METOBI €6 https://m.edsoo.ru/00aclae8
ycTpaHeHus"
54 AnroMuHUN bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubmmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Kenezo bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIM JKeJe3a bubnmoreka [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
59 [TpakTuaeckas padora Ne 7. Pemenue bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 IO TCME

https://m.edsoo.ru/00ae3de8




«BaxHeu1me MeTajuIbl 1 X
COETUHEHUI»

60 Brrunciienus 1o ypaBHEHHUSIM bubnmoreka [JOK
XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1750
pEareHToB J1aH B U30BITKE WU
COJIEPKUT NpuMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakiuu

61 O06o001IeHre U cucTeMaTu3alus 3HaHUH

62 KonrponsHas pabora Ne4 o reme
«BaxkHenmme MeTaJlIbl U UX
COCIUHEHHUS»

63 BemectBa u maTepuaisl B bubnmoreka [JOK
[MOBCEHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50

64 XUMHUYECKOE 3arpsi3HEHUE bubnmoreka [JOK
OKpYKarolle cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemienun bubnmoreka [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270

66 PesepBHrlit ypok. O600ICHHE 1 bubnmoreka [JOK
cucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a

67 PesepBHrlit ypok. O600ICHHE 1 bubnmoreka [JOK

cUCTeEMAaTU3alusd 3HaHUUN

https://m.edsoo.ru/00adb33¢




68

PesepBHelit ypok. O600ICHHE 1
cUCTeEMAaTU3alusd 3HaAaHUUN

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA OBA3BATEJIbBHBIE YYEBHBIE
MATEPHUAJIBI IJ151 YYHEHUKA

1. Xumus, 8 xknacc/ I'abpuensa O.C., Octpoymon WN.I', Cnagkos C.A. MockBa
«IIpocBemenue» 2022r

2. Xuwmus, 9 knacc/, 'abpuensu O.C., OctpoymoB N.I', Cnagkos C.A. MockBa
«IIpocBemenue» 2022r

METOINYECKHUE MATEPUAJIbI IJIS1 YUUTEJISA

1. Xwumusa: 8 kmacc: Mmetoandeckoe mocooue /M.A. Axmeros, H.H. I'apa. -
M.: Benrana-I'pad, 2014 r.

2. Xumus. JlocTuxkeHre MeTapeAMETHBIX Pe3yIbTaToB 00yueHus. Pemenue
WHTETPaTUBHBIX y4eOHBIX ITpobieM. 8-9 k1. Metonuueckoe nocodue. /M.A.
AxwmetoB, H.H. I'apa. - M.: Benrana-I'pad, 2018 r.

3. Xwumus. [IpoBepouHbie U KOHTPOJIbHBIE pa0OThl. YUeOHO- METOAMUECKOE
nocodbue. DI'OC /M.A. Axmetos, H.H. I'apa. - M.: Bentana-I'pad, 2018 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChbI CETU
HUHTEPHET

1. Tpenaxep "O6nako 3Hanuit". Xumus. 8 kinacc, OO0 "duzukon Jlad".

2. Tpenaxep "OOnako 3nanuit". Xumus. 9 kiacc, OOO "®uzukon Jlad". 3.
DOneKkTpoHHbIM oOpa3zoBaTenbHbI pecypc "Jlomamnue 3amanusi. OCHOBHOE
oO1iee oopazoBanue. Xumus'", 8 - 9 knace, AO UznatensctBo "lIpocBenienue".
4. Enunas  komuekuuss — mUQPOBBIX  00pa3oBaTENbHBIX  PECYpPCOB
http://schoolcollection.edu.ru

5. Poccuiickas amekTpoHHas 1mikoia https://resh.edu.ru

6. AKnacc https://www.yaklass.ru/

7. Mos mikona. https://lesson.edu.ru
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