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IHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepanbHOM paboueld MporpamMMel
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pasoBarenbHbIX opranu3zaiusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Oa€T MpEACTaBICHUE O LEJsAX, OOUIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M PA3BUTUS OOYYAIOUIUXCS CPEJACTBAMHU y4eOHOro
peaIMeTa, yCTaHaBIMBAaET  00s3aTeNbHOE IpeIMETHOE coJiepKaHue,
MpeaycMaTpPUBAET paCIpEleieHUe €ro Mo KilaccaM U CTPYKTypPUPOBaHUE IO
pazznenaM M TeMaM MpOrpaMMbl [0 XHMHUH, OIpPEIETsAeT KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIEp KaHMUs, PEKOMEHyEMYIO
MOCJEAOBATEABHOCTh  M3YYCHHMS] XHUMHUU C Y4E€TOM  MEXIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXKHOCTH MpeaMeTra  Juis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 oOpa30BaHUs, a TaKKe TpeOOBaHUH K
pe3ynbTaTam oOy4YeHHsS] XMMHUHU HA YPOBHE II€JIeH U3y4YeHUsI TIPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENBHOCTH OOYYaIOIIETOCsl IO OCBOEHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOH uisi (OPMUpPOBAHHMS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (QopMUpYyEeMble XUMHUEH TPEJCTaBICHUS O B3aUMOMPEBPALICHUIX
SHEPIUU U 00 DSBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUS UYEOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MMacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUSL.

N3ydenne xumuu:

CIIOCOOCTBYET  pealiM3alMyd  BO3MOXKHOCTEH  JIJIi  CAMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111eH 1 (QYHKIIMOHATHLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHHE MBIIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOy4YaromMxcs, HABBIKOB HX CaMOCTOSTEIIbHOW Yy4eOHOW  JIeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIECIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOMN 1E€ATEIbHOCTH;

3HAKOMHUT €O CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIAJIbIBAET OCHOBBI
LEIO0CTHOTO B3IJIA/1a HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;



crocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTIO OTHOINCHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOYyYEHMHM XMMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepKaHusl  y4eOHOro  IpeameTa, KOTOpbIM  SBIAETCA  MENarOrMYecKH
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa30BaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATUN XMMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSTHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHIM
Pa3HOI0 ypOBHS:

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

— Ilepuonnueckoro 3akona 1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUM 00 AIIEKTPOIUTUUYECKOW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTtnueckne 3HaHMUS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYEHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNS] O XUMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW MNpHUPOIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUpY,
«buosnorus. 57 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBON KYJBTYpPBHI.
3amaya y4yeOHOTO mpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAay4YHbIM MeETOJaM I[IO3HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENBHON M yueOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWJI Oe30MacHOro oOpailieHus ¢ BEIIECTBAaMHU B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUs] Ha CHCTEeMaTHYecKoe MpUOoOILIeHuE
oOy4Jarommxcs K CaMOCTOSTENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHne yCaoBUM, CIOCOOCTBYIONTUX MPUOOPETEHHIO 00YUaOIITUMUCS
OIbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHHMS M CaMOINO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIUX YHHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKpPYAIOLIEro MHpA, MCHOJIb3Ysl 3HAHUS W ONbBIT, NOJyYEHHBIE NMPU H3YYECHHUU
XUMHUH, MPUMEHSTh HMX MpPU pElIeHUHu Npo0JeM B TOBCEAHEBHOM >KWU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YaloIIUXCAd T'YMAaHHCTHYECKHX OTHOLUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU i1 BBIPAOOTKH 3KOJOTUYECKU
1[€71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HANPaBICHHOCTH JaJbHEHUIIEro
oOyueHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJs M3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMuM B )KU3HU 4YeJlOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHUE
BewecTB. [loHsTHE O MeTOAax MO3HAaHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoOnI pa3eneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocTbie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewlecTB. OTHOcCHUTENbHAas aToOMHas Macca.
OTHOcUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMUYECKUX COECTMHEHUM.

DOU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUAUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUYecKne ypaBHeHus. Kmaccuduxamms
XUMHYECKUX peakluil (COeAMHEHUS, PA3I0KEHHsI, 3aMEILICHUS, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0i, MpaBuwiiaMu padoThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ 1abopaTOPHBIM 000PYJOBAHUEM, W3YUYCHHE U OMUCAHHE
bu3NYecCKuX CBOWCTB O0pa3lOB HEOPTaHWYECKHX BEIISCTB, HAOIIOACHHUE
¢busnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUpPAaHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCALMs BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, IMPOKAIWBAHHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCJIOTOM) ABJICHUI, HAOII0IEHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHUS XUMUUYECKUX peaklMil (pas3iokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pa3sioKeHUE TUIPOKCHUIA
meau (II) npu HarpeBanuu, B3auMoIecTBHE Xele3a ¢ pacTBopoM conn meau (II),
U3Yy4YEHUE CIOCOOOB PA3AEIICHHUs] CMECE: C NMOMOIIBI0 MarHurta, (PUIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  TMPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJEeH MOJEeKyI
(ILIapoCTepKHEBBIX).

BaxHeilline npeacTaBuTe Il HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — aimeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mpuponae, (U3MUECKHE W XUMHYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrnocoOsbl



MOJIYYCHHUST KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit >(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUMu. TOIUIMBO: Yrosb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT u mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosy4yeHust. Kucnotsl u comnm.

MounsipHblit 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacpillieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpupoJie U B KU3HU 4YelIOBEKA. KpyroBopoT BOAbI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyoinue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Dusznueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
[lonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @uU3n4ecKkue U XUMUYECKUE CBOMCTBA COJIEH.
[Toyuenue coien.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHWUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEICIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, pACMO3HABAHWE W H3yYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumojaeicTue Bogopoaa ¢ okcuaoMm menu (I1)
(BO3MO’KHO HCITIOJIb30BAaHUE BHUJIEOMATEpUaioB), HaOIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JI€l pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3loB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUHi HEUTpAIN3alW{, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad N0 TeMe «BaKHeWIne KIIacChl HEOpPraHWYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aTomMoB. XHUMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAcCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M ILIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCHIbI
Y TUIPOKCUIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. Ou3ndeckuil CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuognueckoro 3axkoHa u [lepuoandeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB [JIA pa3BUTUA Hayku M mpaktuku. JI. . MenneneeB — y4€HbI U
IPaKIaHNH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl OkucaeHns U BOCCTaHOBIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPAMHM KHCIJIOT W IIEJIOYEH, NPOBEIAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3aoKeHUs, COCTUHEHUA).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE Kak OOIUX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAY4YHBIM (DaKT, TUMOTE3a, TEOpPHs,
3aKOH, aHaliu3, CHUHTE3, KiacCUUKalus, TEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

@dusuka: Marepusi, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MUYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KaJMs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PaA3JIMYHBIM KjaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeakIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX M T'€TePOreHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHEe 0 XMMHUUYECKOM paBHOBECUHU. DaAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJA
3JIEKTPOHHOTI'0 OaaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMALMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMH4YecKoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cladble JEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y clloBuUs MPOTEKaHUsI PeaKIMii HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE ypaBHEHHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTaioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeakInH
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJAHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa IUCCOLMALUMU KHUCIOT, IIEJIOYER U  COJer
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKW  MPOTEKaHWs  peakuuidl  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHWE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakuH pa3ioKEeHHs, COCIUHEHUS), paClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IpHUMEpe  XJjopa
(B3aUMOJENCTBUE C MeTaylaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJIOPOJA HA OPraHHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTeNeHUu OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBONCTBA
IPOCTBIX BELIECTB — KHCIOPOIa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (uU3MYEeCKUEe W XUMHUYECKHME CBOMCTBa (00IIME Kak
IpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeKaliie B OCHOBE IPOMBIIUIEHHOTO croco0a MOJy4eHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KucinoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLUs Ha



cynb(dar-uon. Haxoxnenue cepbl W €€ COCIUHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmmas xapakTepucTuka 37aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHWE B IPUPOJE,
busnyeckue U XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKue U XMMUYECKUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHHS,
X (QU3NYECKUE U XMMUYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kiacca KHCIOT W cCheuu(uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKO€e 3arpsi3HEHUE OKPYIKaOIIEeH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAHW, 3arps3HEHHE BO3ayXa, MOYBBI W BoaoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMuMUIECKUEe CBOMCTBA,
nostyuenue. Mcnonap3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(PUKALMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MUYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nYeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DJKOJOTHYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIUVICHUS KIUMara, MMapHUKOBBIN
s dext. YronbHas Kuciaotra v €€ colid, UX (PU3nUecKue U XMMHUUECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavabHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeJKax, yrieBojgax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIMHEHUM.

KpemHuuii, ero ¢usnueckue ¢ XHUMHUYECKHE CBOICTBA, IMOJY4YCHHE W
npuMenenue. CoenuHeHus: kpeMHusi B mpupoje. OOmue mnpeacTtaBieHus o0
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUITUKAThl, UX HCIOJIb30BAHHE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliline CTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJI0/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OMBITHI, OTpaXkarlue (PU3NYeCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TaJIOTEHUJOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPUAITIOB), HAOIIOIEHHE Tpolecca OOyIIIMBaHUsl caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyib(art-
MOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEepUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX IPOTEKAHHUS], B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moenein
KPUCTANIMYECKUX pEHIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJCHUE KAUeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalyIbl U UX COETUHEHHUSD.

MeTaJiibl 1 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Merainyeckas CBs3b U
METAJUIMYECKAS] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMHUYECKMU PO
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenounbie MeTamibl: nonoxkenue B Ilepronnueckoil cucTeMe XUMUYECKHUX
snemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
duznyeckre ¥ XUMHYECKHE CBOMCTBA (HA mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHMUM W KaJdblM: TOJIOXEHUE B
Ilepnognueckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUe B Ipupoae. Pru3nyecKkrne 1 XMMUYECKUE CBOMCTBA MArHUS
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: TToN0keHue B [leproinueckon CUCTeMe XUMHYECKUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoeHUE aroMma, HaxoxAeHue B mpuponae. dusznyeckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoil cuctemMe XUMAYECKUAX 3JIEMEHTOB /I,
N. MenneneeBa, CTpoeHHE aToMa, HaxoXJIeHue B npupone. Dduszuueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKCuIbl, rTuapokcu bl u conu xkenesa (II) u xenesa
(III), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKMCaHUE MPOLIECCOB OKPAIIUBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBONCTB TMAPOKCHU]IA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPMMEHTAIbHBIX 3aj]1a4 10 TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUSY.

XuMHS M OKPYXKAKOLIAA cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM YesoBeka. besomnacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karolled cpeabl (MpefenbHas T0mycTUMast
KOHIIeHTpanus BemiecTs, nainee — [1/1K). Ponb xumuu B penieHun 3K0JI0rM4eCKuX
npooIeM.

Xumuueckuii IKCnepumenm:

M3yueHne oOpaslloB MaTepuajoB (CTEKJO, CIUIaBbl METAUIOB, MOJUMEpPHbIE
MaTepHUabl).

Mesicnpeomemmnuie ceazu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MPU U3YYEHUH XUMHUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE Kak OOIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKaLUs, TMEePUOJAUYHOCTh, HAOIIO/IEHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUTMYECKAsI
pem€Tka, CIjiaBbl, (PU3WYECKUE BETUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAJIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOILTUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS IMPOTPAaMMBbI OCHOBHOTO  OOIIIETO
o0Opa30oBaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHMs] XUMUU B €IUHCTBE y4eOHOU W
BOCITUTATEIHLHON JACSITEIIBHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJBTYPHBIMH W JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH, TPHUHATHIMH B
oOIIeCTBE TMpaBWJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIleCccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AINN O0yJarOIIHXCA.

JIn4HOCTHBIE ~ pE3yJbTaThl ~ OTPAXAlOT  TOTOBHOCTh  OOYYalOLIUXCS
PYKOBOJICTBOBATbCS CHCTEMOW IIO3UTHUBHBIX IICHHOCTHBIX OpPHUCHTAllMH |
pacIIipeHne OTbITa ASATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJICIUI0, TOHWMAHMs 3HAYCHUS XUMHUYCCKONM HAyKU B IKU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHONW HH(POPMAIHEH O
MEPENOBhIX JOCTIKCHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:



MPEACTABICHUS] O COLUMAIbHBIX HOPMax H MpaBUIaX MEKIUYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIENAOBATENbCKOW,  TBOPYECKOM WM JAPYTHX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOUN AESTEILHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJ]1a4, BBIIIOJTHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOlleCCE HOTOW YYEOHOM [EATeIbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IIOBEACHWE MW TOCTYINKHM CBOMX TOBApUIIEH C TO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHUYECKHE TIPEJICTABICHUSI O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH WU COCTABISIONIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAyYHOM KapTHUHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOIHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBIE IJisi OOBSICHEHHS HaOII0IaeMbIX TPOIIECCOB W SIBICHUM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Yy4yeOHBIMH TEKCTaMH, CIPaBOYHOM
JTUTEpPaTypOr, JOCTYNHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TMPOCKTHOM M  HUCCIEI0BATEIHCKOM
JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBICHHOCTU U YPOBHS OOyUEHHS B
JTaJIbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIECHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pOBBIM 00pa3 >KW3HU, OCO3HAHUE MOCIEACTBUI U
HEMPUATUE BPEIHBIX MPUBHIYCK (YHOTPEOICHHS aTKOTOJIs1, HAPKOTHUKOB, KYpEHUs),
HEOOXOJIMMOCTH COONIFOJIEHHUS] TpaBWil  O€30MacHOCTH TpH  OOpallieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

S) Tpy10BOI0 BOCIMTAHMS:

HMHTEPEC K MPAKTHUYECKOMY M3yUEHHUI0 TTpodeccuii U Tpyaa pa3aTudHoro poja,
YBAKEHHE K TPYyAy M pe3yibTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHMS TPEJAMETHBIX 3HAHUM IO XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOKEHUsI 00pa30BaHusl ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHON NpodhecCuOHATBHOM ACSTENIBHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B TPOQPECCHOHATILHON CpEJIE;



6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHWE K MPUPOJIE KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nyecKoOMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HaHHE IIEHHOCTH COOJIOJCHMUS
npaBui 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIeM M IMyTed WX PelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIE IeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpPBhIE 00€CIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

ba3oBrble 1oruyeckue qeficTBUA:

YMEHHS HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHUH
3HaHUMW: PACKPBIBATh CMBICI XUMHYECKUX MOHSITHUH (BBIACIATH MX XapaKTEpPHBIC
MpPU3HAKHU, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU MOHSTUSMH), UCIOIH30BaTh
MOHATHUS NIl OOBSICHEHUS OTJACIBHBIX (PAKTOB M SBIICHUMN, BRIOWPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMUYECKHUX PEaKIIUi,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, IETyKTUBHBIE, [0 aHAJIOTUH),
JieJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B TIPOLIECCe TO3HAHUS TOHATHS (NIpPEJAMETHBIE W
METanpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIE) MO/JIETH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUH 3HAaK (CHMBOJI JJIeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMHUYECKON peakIuy — MpHU PelIeHuHd y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABIIAThL M XapaKTePU30BaTh CYIIECTBEHHBIE



NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

Bba3oBble ucciaenoBareabcKue 1eiCTBUSA:

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KauyeCTBE OCHOBBI i (DOPMUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHNE ONbITa IO I[UIAHWUPOBAHUIO, OPraHU3ALMH W MPOBEICHUIO
YUYEHHYECKUX OSKCIEpUMEHTOB, YMEHHE HaOloJaTh 3a XOAOM Ipoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYyIHpPOBaTH 000OIIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MpOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MOJYy4YaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAsg ~JUTEpaTypa XUMHUYECKOIO COAEpPXaHUS, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLEHUBATh NPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;

yMEHUE NMPUMEHATh Pa3jiudyHble METOJbl W 3aMpOChl MPU MOUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [JISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPECIEHHOTO TUIIA, IPUOOPETEHUE ONbITA B
00JaCTM  HMCMOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BBIOMPATh ONTUMAIBHYIO (DOPMY MpeACTaBICHHS HH(DOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3a/1aud  HECIIOKHBIMU CXE€MaMH, JharpaMMamu,
Ipyrumu opmMamMu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU u
HCCJIEI0BATENBCKON JEATENbHOCTH MH(POPMALMIO O BIMSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IMPUPOTHOU
Cpepbl.

KoMmyHuKaTHBHBIE YHMBepPCcaIbHbIe YueOHbIe 1elCTBUA:

YMEHHMs 3aJlaBaTh BOINpPOCH (B XOJ€ Juanora W (WIh) JTUCKYCCHUHU) TIO
CyLIECTBY  OOCyXgaemMoil  Tembl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHS
OTHOCHUTEJILHO BBINOJHEHHS TPEAJIOKEHHON 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  TOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIbHOMN
JEATENbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeNarh MPEe3eHTaLHUI0
pPE3yNbTATOB BBINOJHEHUS XWMHUYECKOrO 3KCIEepUMeEHTa (J1adopaTopHOro OIbITa,
1abopaTopHOIl pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);



yMEHHUsI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUH
BO3ZHMKAIOIIMX NpOoOJIeM Ha OCHOBE y4éTa OOLIMX HHTEPECOB U COTIACOBAHMUS
no3unuid (00CyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC MITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JICCTBUH, OIpeAelieHne KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJIHEHHOW PaOOThI U PYTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeHCTBHS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU ACSITeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENILHBIX 3a/Ja4, CaMOCTOSATEIbHO COCTABJIATh WA KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA TIPU BBINOJHEHUM 33JaHAA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IelIH, YMEHHE
WCITOJIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, ITPEJIaracMbI¢ B YCJIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB 10 OCBOCHHUIO OO0S3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepanbHOl padoueil mporpammoi,
BBIJICIIIFOT: OCBOCHHBIC OOYYalONUMHUCS HAay4YHBbIC 3HAHUS, YMCHHS U CIOCOOBI
JneucTBul, crnenuduueckue s OpeAMETHOM o0mactTu  «XUMHS», BUJIBI
NEATEIPHOCTH 10  TOJYYEHHWI0O HOBOTO 3HAHUA, €ro HWHTEepPIpEeTaIuH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiacce mpeMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PaCKpBIBAaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSITHH: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMEChH
(omHOpOAHAS M HEOTHOPOIHAS ), BAIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEILIECTBA, MOJb, MOJSpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHWE, COJb, DJIEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYECKas peaKIus, KiIacCUPUKAIUSA pPEaKIUh: peakiuu
COCIMHCHUS, PEAKIUU PA3JIOKCHUS, PEAKIUA 3aMEIICHUs, PEaKIuu
oOMEHa, 3K30- ¥ SHIOTEPMUUYECKHE PEAKIIUU, TETUIOBOM (P (HEKT peakiiny,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aTroma, aTOMHasi OpOWTallb, pPagUycC
aToMa, XMMHYECKasl CBS3b, MOJIIPHAS W HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PAacTBOP, MAaccoBas JOJs BEIIECTBa
(IpolLieHTHAs! KOHILIEHTPAIs) B PaCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHYECKUX TOHSTHH U
MPUMEHSATH ATH TIOHATHSI IPY OTIMCAaHUH BEIICCTB M MX MPEBPAIICHHIH;



UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBleHUS (HOpMyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

OTPENEATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIUHECHUSX,
CTENEHb  OKUCJIECHMS  BJEMEHTOB B  OWHApHBIX  COCIUHEHUSIX,
MIPUHA/JICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M HOHHAasA) B
HEOPTraHUYECKUX COCAMHEHUSX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTaJipo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy [lepuonnueckoi
CUCTEMbl XMMHMUYECKHUX DJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckas cucTtemMa XuMHYecKux diaeMmentoB [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsjl SApa, OOLIEe YUCIO AIEKTPOHOB
U pacrpeesieHUue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJaccu(pUIMpoBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILECTB, M0 TEIUIOBOMY (P PeKTy);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpaleHUd B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYKO  MacChl
BEILIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOro »3JeMeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKIuu;

MIPUMEHSTh OCHOBHBIE OINEPALUH MBICIUTEIBHON AEATEIbHOCTH — aHAIINU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTU3aIuIo, KilacCU(UKaIINIO,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — I U3YyYEHUS] CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEaKLHi, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAaHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );



CIeoOBaTh  NpaBWJIAM  TOJIB30BAHUS  XMUMHYECKOM  TOCYIONM U
7abopaTopHEIM 00Opy/JOBaHWEM, a TaKXe TpaBWiaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB TIO TOMYYEHHI0O WU COOMPAHUIO
ra3oo0pa3HbIX BemecTB (BOJOpOAA U KHCIOPOJa), TMPUTOTOBIECHUIO
pacTBOPOB C OMpeAENEHHOW MAacCOBOMW JOJIEH PacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIETOUYEH U KUCIOT C MOMOIIBI0 HHAUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy o0ydeHus B 9 kj1acce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHSTHI: XHUMHUYECKHM
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AHHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasi peaKiysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuud, MOJb, MOJIAPHBIA  OOBEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, SJIEKTPOJIMUTHYECKAS] JUCCOLMALNSA, PEAKUUH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKIINH,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKUCJIEHWE W  BOCCTAHOBJICHUE,
aJIoTponus, aM(pOTEepHOCTb, XUMUYECKasi CBsI3b (KOBaJEeHTHas, MOHHas,
METaJUIMYECKasi), KpHUCTAJUIMYECKass pPEmIETKa, KOPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peakUuuu, MPEeNeiabHO JOIyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHUYECKHX IIOHATHHA H
IIPUMEHATD 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX IIPEBPAILCHMI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJeHUS (opMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

OINPEJENATh BAJIEHTHOCTh U CTEIIEHb OKUCIIEHHUSI XUMHUYECKHUX 3JIEMEHTOB B
COCIIMHEHUSAX Ppa3IMYHOIO COCTaBa, IMPHUHAIIEKHOCTh BEIIECTB K
ONpeNenéHHOMY KJIacCy COEIUHEHUN Mo ¢opMmyrnam, BHUJ XUMHYECKOU
CBA3M (KOBAJICHTHAsl, WOHHAs, METANINYECKas) B HEOPraHUYECKHX
COEMHEHMSX, 3apsA]l UOHA MO0 XUMHUYECKOH (popmyre, XxapakTep cpeasl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUM, TUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbica Ilepuoamueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBAaTh €ro IOHMMAaHHUE: ONKCBHIBATH M XapaKTEepU30BaTh
tabnuuHyo (opmy Ilepuonnyeckoil cucTteMbl XMMHUYECKHUX 3JIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noArpynna (A-rpynma)» M «mnobodyHas



noarpynmna (b-rpynma)», maneie u OoibIMe TMEPUOMBI, COOTHOCHTH
0003HaYeHUs, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON TaldiuIEe, ¢
YUCIIOBBIMH  XapaKTePUCTUKAMH  CTPOCHHS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj slpa, OOIlee YHUCIO DJICKTPOHOB U
pacnpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M HUX COCIUHEHUU B
npejenax MaJlblX MEPUOJIOB U TJIaBHBIX MOJATPYMH C YYETOM CTPOCHUS UX
aTOMOB;

KJaccu(pUIMpoBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE PeaKkiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peaKlUu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEIUPUUECKUE XUMUYECKUE
CBOMCTBAa TNPOCTHIX M CIOXHBIX BEUIECTB, TMOJATBEPXKAasi OIMUCAHUE
MpUMEPAMH  MOJICKYJIIPHBIX W HMOHHBIX YPaBHEHHUU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

COCTaBJIAITh YPABHEHUS AJICKTPOJUTHYECKON JTUCCOIMAIIMU  KHUCIIOT,
IeJI0YEH U COJIEH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIM HMOHHOTO
oOMeHa, ypaBHEHMsI pEaKlMii, TOATBEPKJAAIOUIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKy BEIIECTBAMU PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKInid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MOYKHOCTH TIPOTEKaHUS XUMUYECKHX TMPEBpAIICHUN B pPa3THIHBIX
YCIIOBHSIX;

BBIUHUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIIECTB, MAaCCOBYIO JIOJIF0 XUMHYECKOr0o JjieMeHTa 1o (opmye
COEIMHEHH S, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTHh PACUETHI
M0 YPaBHEHUIO XUMHUUYECKON PEaKIInU;

coONIoaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCylOM U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke TMpaBujia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSMU TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOAUTL  PEaKIuu, MOJATBEPXKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MYTEM XJIOPHUI-, OPOMU-,
nonua-, kapOonat-, ¢ocdar-, cuwiIMKaT-, Ccyiabhar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPTAaHMYECKUX BEILIECTB;



MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENHbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, OOOOIIeHNE, CHCTeMAaTU3allii0, BBISBICHUE
MPUYHHHO-CJICICTBEHHBIX CBS3CH — I M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABl TIO3HAHHUS —
HaOIOICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosan4yecTBo 4acoB
Ne HanmMeHoBaHMe pa3ieioB U DJIeKTPOHHBIE (HM(POBHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [IOK
) MPAKTUYECKOU €SI TETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemecTBa 1 xumMudeckue 15 | bubmuorexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHelilune npeacTaBuTeIn

HEOPraHnvIeCKUuX BeUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka IIOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonsitue o kucnorax 2 1 but6mmoreka [JOK

' H COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bub6mmoreka [IOK

) OCHOBAHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmuorexa [JOK

' HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u llepuoanyeckas cucreMa xumudecknx 1eMeHToB /I. U. MenaeneeBa. CTpoeHHne aToMOB.

Xumnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEILHBIE pe€aKknuun



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

[Tepronuueckuii 3aKOH U

31 [Tepnoanueckas cuctema 7 bub6mmoreka [IOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )éI/IMI/IquKaSI CBSI3b. BuGmorexa LIOK

' KHCTHTEIBHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKITUU
Hroro o paszeny = Eﬁﬁifﬁggﬁm 1837c
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoJsunuyecTBo 4acoB JJIeKTPOHHBbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/m P KonTpoabHbl IIpakTHYeckue dp
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4YeCKHe PeaKINu
L1 [ToBTOpEeHue u yroyOneHue 3HaHUN 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/eioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLUAIIHSL. 2 | 1 bubnmorexa [JOK
' XVMUYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHHS
21 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bubnuorexa [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Bu6mmorexa [IOK
’ PYTIHL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61as xapakTepucTUKa XUMHUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 brommorexa [OK
) PYTHIBL: ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO6m1as xapakTepruCTUKa XUMHUECKUX
2.4 aneMeHToB [VA bl YTJIEpOa U 8 1 2 bubmorexa [IOK
' ) TPYIHEL S TIIEpOsL htps://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHUS



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

Hroro no pazgeny

25

Pa3zngena 3. MeraJiIbl M MX COeIMHEHUSA

. bubmmoreka [{OK
3.1 Obmwie cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7 412636
Hroro no pazgeny 20
Pazgea 4. Xumus U oKpykammas cpeaa
4.1 BemectBa 1 MaTepuaisl B XKU3HU YEJIOBEKA 3 bubmmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PeszepBHOE BpeMst 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
| [Tpenmer xumuu. Posp XUMuu B KU3HU 1 bubnuoreka [IOK
yesoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpU U MPUEMBI ! bubnmnorexa [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa 1 cMecH. CrIocoObI 1 bubmuoreka [{OK
paszeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTiueckas paborta Ne 2
5 «Pasnenenue cmeceli (Ha mpuMepe 1 bubmorexa OK
A . P P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM )»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE JIEMEHTBI. 3HAKU 1 bubmmorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BElIECTBA 1 Bubmmorexa [JOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IMOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [{OK

10 X eckas ho a. BaentHoc
HMIteCKas GopMyt HTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX JIEMEHTOB
1 OTHOCHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHasi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1015 XUMHYECKOT0 bu6nmoreka [JOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuoreka [{OK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 PuU3NYECKUE U XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XumMmuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycrnoBusl MPOTEKaHUS bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHMMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuii
Knaccudukanus XuMHUECKUX peakiui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBINi-
19 sHIKIIoneaucT. O000IIEHNE U bubmmorexa IOK
) B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 Kontponbnas pabota Nel o teme bubnuorexa [JOK
«BelllecTBa 1 XUMHUYECKHE PEAKITUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexa [HOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d44 8¢



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

npoctoe BemecTBo. O30H

dusnyeckre U XUMHUYECKUE CBOMCTBA

Bbu6nmoreka [JOK

22
KCI0POJA (pEAKILii OKACIEHIL, https://m.edsoo.ny/ff0d4614
ropenue). [lonstae 06 okcumax
CrniocoObI oNTy4eHHs KUCIOpOo/ia B
23 1ab0paTopuu U MPOMBIIUICHHOCTH bubmmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoit
24 peakuuu, OHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM yPaBHEHNH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHue BO3/1yXa, CIIOCOObI eTo bubmmorexa [TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilony4yenue u coOupanue KUCIOpoIa bubmmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOMCTB»
7 Bonopon — sneMeHT u npocroe bubnnorexa [JOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubmmoreka [JOK
29 IT
OIPITHE © KHCIOTax 1 colix https://m.edsoo.ru/ff0d50d2
30 Crioco0OsI TIOITydeHHUs BOIOPOIA B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6nmoreka [JOK
31 «Ilony4yenue u cobupanue Boopoaa,

W3yYEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



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

MoutsipabIii 00BEM Ta30B. 3aKOH

bubmnoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0bEMa, KOIUUECTBa

33 BEIIIECTBA rasa 1Mo €ro U3BECTHOM bubmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA I 00BEMY
Beraucnenuns 00bEMOB ra3oB 10

34 ABHEHMIO PEaKI[Md Ha OCHOBE 3aKOHa bubmorexa HOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
DU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuoreka [{OK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [lonsrue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbieHHbie

37 1 HEHACBIIIIEHHBIC pacTBOPEI. MaccoBas bubmorera [JOK

B p phL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBa B PacTBOPE
[TpakTnueckast padota Ne 5 o reme

18 «ITpuroroBiieHrEe pacCTBOPOB C bubnuorexa [JOK
onpeaeséHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIMIECTBA»

39 Kontponbhas pabota Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuppl: coCcTaB, KacCUPUKALIUS, bu6mmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XUMHYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: COCTaB, KiIaccuuKarus, bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHnue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccuduxarus, bu6nmnoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonmyuyenue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATypa,
46 cnocoébliJ o LI)CHI/IH XHMHquKHe bubnmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpaxTrueckas padota Ne 6. Pemnrenne
47 JKCIIEPUMEHTAIBHBIX 3a/a4 I10 TEME bubmuotexa [JOK
«OCHOBHBIE KJIACChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCOUHEHMIDY
43 I'eneTnueckas CBA3b MEXAY KJIaCCaAMU bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O0o00mIeHNEe U CHCTEMAaTH3alHs 3HAHUH
HI H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIAaCChl HECOPTAHUYECKHUX bubmmorexa [TOK
o p https://m.edsoo.ru/00ad9ela
COeIUHEHHI
[TepBbie moNMBITKH KIacCUpUKAITIT
51 XHMHYECKHX dIeMeHTOB. [loHsITHE O bubmmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucteMa XUMHIECCKUX buGnnorexa [IOK
pHOZ https://m.edsoo.ru/00ada52¢
anemenToB /1. 1. Menaeneera
Bbubmuoreka [JOK
53 IIepuonsl, rpynmsl, HOATPYIIIbI

https://m.edsoo.ru/00adas52c¢c
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Crpoenne atomoB. CocTaB aTOMHBIX

bubmnoreka [IOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
55 aTOMOB 3J1eMeHTOB llepuoanueckoi bubmorexa [JOK
proa https://m.edsoo.ru/00ada6bbc
cucremnl J[. . Mengeneesa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKECHHIO B bubmuoreka [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauueckoro 3akona Jist
57 pa3BUTHA HayKu U npaktuku. /1. W. bubnuoreka [IOK
MeHneneeB — y4€HBIN, MENaror u https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB
58 XUMHYECKUX DIIEMEHTOB/ bubmorexa HOK
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
bu6mmoreka [JOK
59 HNoHHas xumuueckas CBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XuMHUYeCKas bubnumorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENosIpHAas XMMUYECKast bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TETICHD ORHCACHIA https://m.edsoo.ru/00adae28
63 OKHMCIHUTENTbHO-BOCCTAHOBUTEIBHBIC bubnuorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
bu6 OK
64 OKuCIUTENY U BOCCTAHOBUTEIIU nosmotera Il

https://m.edsoo.ru/00adb076
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65 Kontponbnas pabota Ne4 o teme | bubnuorexa [JOK
«Ctpoenue atoma. XUMHUYECKasl CBA3bY» https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O60011eHE U | bubmumorexa LIOK
CHUCTeMaTU3alurs 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepsHslii ypok. O6001menue u 1 bubnuoreka [IOK
cHUcTeMaTu3auurs 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001IeHNE U | bubnuoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl

IIeproanueckuii 3aKoH.

| IIepuoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHUX DIIEMEHTOB 1 bubmmorexa [JOK

.. https://m.edsoo.ru/00adb6b6

NEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmuotexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XumMHuaeckoil CBSI3U U THITBI | bubmnoreka [IOK
KPUCTALNTHYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «IloBTOpeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay

6 Knaccudukanus XuMHIecKux 1 bubnnorexa [JOK
pEaKUHUii MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubnnorexa [IOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUsIX

8 [lonsATHE 0 XUMHYECKOM PaBHOBECHH. 1 bubnuorexa [IOK

(DaKTOpLI, BJIMAIOIIUC Ha CKOPOCTb
XUMHYECKOMN PCaAKIMHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECCKOI'0 paBHOBECUA

OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIC

bu6nmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 nccoruanuy. CUiIbHEIE U ci1a0ble bubnnorexa [IOK
A T, https://m.edsoo.ru/00adcd68
AJEKTPOIUTHI
11 Hounurle ypaBHEHNS PEaKIINN bubnnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTaBICHUN bubnnorexa [IOK
pull https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECCKON AUCCOIUAIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHAN 00 bubnmorexa [IOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIAIITU
14 IlousTue o ruapoause cojen bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Perienue dKCIIEpUMEHTAILHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbnas padora Ne2 mo teme
17 «DNEKTPOIIUTHYECKAST TUCCOIIHAIINA bubmorexa LOK
p A HHatus. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepuCTHKa raJOTreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LHOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CoinsiHast KUCIIOTA, bubnnorexa [JOK
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XMMHUYECKHE CBOICTBA, MOJIyUYEHHUE,
MpUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuyeckast padora Ne 2 o Teme

bubmnoreka [IOK

20 «ITonydyeHne COJISTHOM KUCIIOTHI,
y . 5 https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIIUU, €CIIU OOUH U3 buGnnorexa [IOK
p ’ https://m.eds0o.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas XxapakTepucTUKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(BUKALIUY CEPHI.
” Haxoxnenue cepsl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpupoJe. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopoi, CTpOEHHUE, bubnuorexa [JOK
bu3nYecKue 1 XUMHIECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHasi KHCIIOTA,
25 duznyeckue 1 XUMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHWMHUYECKUE PEAKLUH, JIEIKAILUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MOJTyYEHUSI CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpebl COETUHEHUSIMU
cepbl
7 Brrancienue MaccoBoit 1071 BEIXOa bubmuoreka [JOK
IIPOJyKTa pPEaKLUH https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTeprcTUKa SJIEMEHTOB bubmmoreka [JOK
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VA-rpynimsbl. A30T, pacnpocTpaHeHHe
B IIpUpo/ie, GU3NIEeCKUe 1
XUMHUYECKHE CBOMCTBA

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

AMMuax, ero ¢puznyeckue u

29 XHUMHUYECKHUE CBOMCTBA, MOJTYyUYCHUE U bubmorexa [JOK
 TOTY https://m.eds00.ru/00adf004
IPUMCHCHUE
[IpaxTuyeckas padora Ne 3 o Teme
30 «ITonyuenne aMmMuaka, U3y4eHHE €ro bubmoreia HOK
N ' 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, €€ hu3nueckue u bubnnorexa [JOK
XAUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX

32 nobOpennii. XUMHUYECKOE bubnmorexa [IOK
yA0OP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCIMHEHHUSAMU a30Ta
docdhop. Oxcun bocdopa (V) u

33 (1)0(:(;?0 pHaSI KI/ICJ'I((l))Ta (bQ)PII):;I/I(qez:KHe u bubmorexa [TOK

p o https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYeHHE
Hcnonp3oBanue pocharos B

14 KayeCTBE MUHEPAIbHBIX YA00pEeHUH. bubnuorexa [JOK
3arpsi3HeHUE IPUPOTHON Cpelibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHeHIE B

35 npu E e g)mnlzlecxie 1 XUMUYECKHE bubmmorexa [OK

P P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupl yriaepojaa, ux Gusndeckue u bubnuorexa [JOK

XUMHYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIIEMBI,
CBsI3aHHBIE ¢ OKcHuIoM yriaeposaa (IV)

37 VYroJbHas KUCIIOTa U €€ COJIU bubmmorera [JOK
https://m.edso00.1ru/00ae006¢
[TpakTrueckas padota Ne 4 o reme

18 "ITosmy4yeHue yriieKuciioro rasa. bubnuorexa [JOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHayanbHBIC TOHATHS 00
39 OpTraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COEMHEHHUSX YIepoaa
40 Kpemnunii 1 ero coequuenust bubmmorexa LHOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

A1 AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«Baxneimnine HeMeTaJIbl U UX https://m.edsoo0.ru/00ae0bf2
COCIMHEHHUS
KonTponbnas padora Ne3 no teme

. bubmuoreka [JOK
42 «Baxneinire HeMeTaJIbl U UX
https://m.edsoo.ru/00ae0e18
COCJIMHEHUS»
OO01mas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKasI KPUCTAJIINUECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIIOB

44 XUMHUYECKUE CBONCTBA METAJIIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKHUN Psift

https://m.edsoo.ru/00ael 156
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HaIpsHKEeHUH METAIIIIOB

OO61ue crnocoObl MOTyYEHUS
MeTaiuioB. CiutaBel. Beuuciienust mo

45 aBHEHUSIM XUMUYCCKUX PEAKIINU bubnmorera [OK
yp peaKim, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJACPIKUT
IpUMECH
46 IToasATHE O KOPPO3UH METAIJIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47 eJIo € MeTall
IHenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJIusg https://m.edsoo.ru/00ae14b2
49 [llemouHO3eMeTbHBIC METAIIITBI — bubmuoreka [JOK
KaJIbIIMHA 1 Mardui https://m.edsoo.ru/00ael5¢e8
50 Baxneiiime coequHEeHNS KaJIbIUI bubmorexa LOK
A 1 https://m.edsoo.ru/00ael5e8
51 O0600I11IeHNE U CUCTEMAaTHU3aIUs
3HAaHUU
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK
52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKkoCTh BOOBI M METOEI €8 bubmotera [JOK
\ A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmoreka [JOK
54 A 7|
HOMHUHUH https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHA U bubnuorexa [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
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https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCHUIBI U COJIU KEJe3a

bubmnoreka [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O606H}CHI/I€ U CUCTEMAaTH3alUs
3HaHUI
[Ipaxtuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a/a4 110 TEME bubnmnorexa [JOK
«Baxueiye MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI»
Brruncnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUMN, €CIIH OJUH U3
60 peareHToB /1aH B U30bITKE WIH bubnuoreka [IOK
COZIEPKUT IpUMeCH. Beruncinenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MPOIYyKTa
peakiuu
61 O06o0011eHnEe U cUCTeMaTU3aIUs
3HAHUU
KonTtponbHas padora Ne4 o teme
62 «Baxxnelmme MeTauibl 1 UX
COETUHEHUS»
63 BemectBa u matepuainsl B bubnuoreka [JOK
IIOBCEIHEBHOU KU3HU YeI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHue bubnuorexa LIOK
OKpYXKaroIlIei cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B perieHnn bubnuorexa [IOK
IKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE 1 bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00ac0d0a
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67 PesepBuslil ypok. O60011eHue u | bubnuorexa [JOK
CHUCTEMAaTU3aIys 3HaHU! https://m.edsoo.ru/00adb33c
68 PeseprubIil ypok. O60011eHIE 1 1 bubmmoreka [JOK

cUCTeMaTu3alusd 3HaHUKI

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

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» Xumusi: 9-1 kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadboranHoe, 9 kinacc/ 'abpuensin O.C., OctpoymoB U.T"., Cnagkos C.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue

» Xumus: 8- kiacc: 6a30BbIi yPOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepaboranHoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxrmonepHoe o6miectBo «M3marensctBo «IIpocBemnienne

METOJINYECKHUE MATEPUAJIBI JI51 YUUTEJIA
1. Xumus. ['abpusnsan O.C., Octpoymos U.I'., Crankos C. (8-9)

2. Tl'abpuensu O. C., SAmykoBa A. B. Tetpanp /it 1a00paTOPHBIX OMBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. ['abpuensna « Xumus. 8 Kiacc.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocoodue k yueonuky O. C. ['abpuensina
«Xumusy». 8 knacce / O. C. T'abpuensa. — M. : poda, 2021. — 109.

4. T'abpuensH, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusi». 9 kimace / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosnornyeckue kaptol K yueonuky O. C. I'abpuensina «Xumusl.
8 kmaccy : metoauueckoe nocodue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosornueckue kapTol K yueonuky O. C. I'abpuensina «Xumus.



9 kmaccy : metoanueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2018
7. Xumust. 8 ki1.: KoHTposabHbIE U TpoBepoyHbIe padboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa

u ap. - M.: [lpoda, 2022.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. http://him.1september.ru Equnas komnekmus LIOP: IIpeaMeTHast KOMUISKINS
«Xumus» http://school-collection.edu.ru/collection/chemistry

2. EctecTBEHHO-Hay4YHbIe dKCIIEpUMEHThL: XuMus. Komnekuust Poccuiickoro
ob1eo06pazoBarenbHOro oprana http://experiment.edu.ru

3. AIXUMUK: caiit JI.FO. Anuk6GepoBoit http://www alhimik.ru

4. Becepoccuiickast 0IMMITMA/A IKOJIHUKOB 10 XUMUU

http://chem.rusolymp.ru

5. Opranuueckasi XUMHUsL: JIEKTPOHHBIN YYEOHUK AJI CPEAHEH IKOJIbI
http://www.chemistry.ssu.samara.ru
6. OCHOBBI XUMHH: JICKTPOHHBIN yueOHUK http://www hemi.nsu.ru

7. OTKpBITBINA KOJIIEHK: XUMHS http://www.chemistry.ru

8. I[I/ICTaHI_[I/IOHHaH OJIMMIINaJa 110 XuMHHU: TCHGKOMMYHI/IKEI]_II/IOHHBIf/i

00pa3oBaTEIbHbBIN MTPOEKT.


http://chem.rusolymp.ru/
http://www.chemistry.ru/
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