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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttaxxke Ha OCHOBe (enepanbHOM paboueld MporpamMMel
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pa3oBarenbHbIX opranu3zaiusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Oa€T MpEACTaBICHUE O LEJsAX, OOIIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CPEJACTBAMHU y4eOHOro
IpeaIMeTa, yCTaHaBIMBAaET  00s3aTeNbHOE IpeIMETHOE coJiepKaHue,
MpeayCcMaTpPUBAET pacCIpeleieHue €ro Mo KilaccaM U CTPYKTypPUPOBaHUE IO
pazznenaM W TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIEp KaHMUs, PEKOMEHyEMYIO
MOCJEAOBATEABHOCTh M3YUYCHHMS] XHUMHU C Y4E€TOM  MEXIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXKHOCTH MpeaMeTra  Juis
peanu3aiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOMU
porpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 oOpa30BaHUs, a TakKe TpeOOBaHUH K
pe3ynbTaTaM oOy4YeHHsS] XMMHUHU Ha YPOBHE II€JIeH U3y4YeHUsI TIPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYaIOIIETOCsl IO OCBOEHUIO
y4eOHOT0 CO/Iep>KaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOH Juisi (OPMUpPOBAHHMS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (GopMUpYyEeMble XUMHUEH TPEJCTaBICHUS O B3aUMONPEBPALIECHUSIX
SHEPIUU U 00 DSBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIJIEM 3IpABOOXPAHEHHUSL.

N3ydenne xumuu:

CIIOCOOCTBYET  peali3aliyd  BO3MOXKHOCTEH  JIJIi  CAaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 00111eH 1 (QYHKIIMOHATHLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHUE MBIIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaromMxcs, HABBIKOB HX CaMOCTOSTEIIbHOW Yy4eOHOW  JIeATEeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOMN 1€ATEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIAJIbIBAET OCHOBBI
LEIO0CTHOTO B3IJIA/1a HA €AMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0yYarOIINXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOyYEHMHM XMMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  MENarOorMYecKH
aJIalTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHATHUN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IIOHSITHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0o noaxonaa K €€ m3ydeHuro. CopepraHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI O XUMHYECKOMN
peakuuu. OOe 53TU CHUCTEMBbl CTPYKTYpPHO OPraHU30BaHbl MO MPUHLIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHM
Pa3HOI0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBleHUN 00 AIIEKTPOIUTUYECKONW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHMUS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYEHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNS O XUMMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpPHUPOAIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyX aroluid MUpY,
«buomnorus. 57 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBON KYJBTYPBHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JIOCTYIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B



OpUOOIIEHNH K HAay4YHbIM METOJaM I[IO3HAHUS MpPU HM3yYEHUU BELIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M y4eOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWII Oe30MacHOro oOpalieHus ¢ BEIIECTBAaMHU B
MTOBCEHEBHOM KU3HMU.

[Ipn u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKKe 1IeJ1, KaK:

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

—  HampaBJICHHOCTh OOy4YeHMs] Ha CHCTEeMaTH4YecKoe MpHOOLIeHUE
oOy4Jarommxcs K CaMOCTOSATENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreuyeHne yCaoBUM, CIOCOOCTBYIONTUX MPUOOPETEHHIO 00YUaOIITUMUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHHMS M CaMOINO3HAHUA, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHBEPCAIBHOE 3HAYEHUE JUIS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanue oOmeld (QPyHKIIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh U OLEHUBATH SIBJICHUS
OKPYKAIOLIEro MHPA, MCHOJIb3Ysl 3HAHUS W ONbBIT, NOJyYEHHBIE NPU H3YYECHHUU
XUMHUH, TPUMEHSTh HMX MpPH PElIeHUHu Npo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YaloIIMUXCAd TYMAaHHCTHYECKHX OTHOLUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPYIKAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HANpPaBICHHOCTH JalbHEHUIIEro
oOy4eHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJs HU3Y4YEHUS] XHMHH Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 gacoB: B 8 kitacce — 68 yacos (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuM B KU3HU 4YeJlOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHUE
BewecTB. [loHsiTHE O MeTOAax MO3HAaHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoOnI pa3jeneHus: cMecei.

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

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewlecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1015 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

DOU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUAUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kmaccuduxamms
XMMHYECKUX peakluil (COeAMHEHUS, PA3JI0KEHHSI, 3aMEILLICHUS, 0OMEHa).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0i, mpaBuwiiaMu padoThl B JabopaTopuu U
npuéMaMu OOpalieHus ¢ J1abopaTOpHBIM 000PYJOBAaHUEM, W3YYCHHE U OMUCAHHE
bu3NYeCKuX CBOWCTB O0pa3lOB HEOPTaHWYECKHX BEIISCTB, HAOIIOACHUE
¢busnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, PAcCTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NMPOKAIWBAHHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCJIOTOM) ABJIEHUI, HAOII0IEHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHUS XUMUUYECKUX peaklMil (pas3iokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pa3sioKeHUE TUIPOKCHUIA
meau (1) npu HarpeBanuu, B3auMoIecTBHE Xele3a ¢ pacTBopoM conu meau (1I),
U3Y4YEHUE CIOCOOOB PA3AEIICHHUs] CMECE: C NMOMOIIBI0 MarHurta, (GPUILTPOBAHUE,
BhITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOZEHWE W  ONUCAaHUE  PE3yJbTaTOB  TMPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJEeH MOJEeKyl
(ILIapoCTepKHEBBIX).

BaxHellline npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aimeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mOpupojae, (U3MUECKHME W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopona. CrnocoOsbl



MOJIYYeHHUS] KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3(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 — »smemeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyuyeHust. Kucnotsl u comnm.

MoumnsipHblii 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpbL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas nomns BemecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpuposie U B KU3HU 4YelIOBEKA. KpyroBopoT BOABI B MPUPO/IE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyromue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmatypa okcuaoB. Dusnueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanusi. Knaccudukanuss oCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
IlonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @u3n4ecKkue U XUMUYECKUE CBOMCTBA COJIEH.
[Tosmyuenue couen.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEJICTICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aUMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, pACMO3HABAHUE W H3yUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumMojaecTue Bojopoaa ¢ okcuaoMm meau (I1)
(BO3MOKHO HCITIOJIb30BaHUE BHUJI€OMATEpUaioB), HaOIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIEll pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO  MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IWYHBIX KIJIACCOB,
HaO0JII0ICHNEe U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAaKUWi HEUTpAIN3alWH, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaKHeWIne KIacChl HEOpPraHWYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OxucanTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJACCU(DUKAMU XUMUYECKUX diemMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M ILIEJIOYHO3EMEIbHbIE METaJlIbl,
rajJoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUJIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N. MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoanueckoit cucrembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. OuU3ndecKkuil CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB IIepUoOJa U
IPYIIIBI AJIEMEHTA.

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 paJNyca aTOMOB XHUMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUoAaMm.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoandeckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB JUJIA pa3BUTUA Hayku W mpaktuku. J[. . MenpneneeB — y4€HbI U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAs CBS3b.

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

Xumuueckuit IKcnepumenm:

u3y4deHue oO0pa3loB BELIECTB METAVIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKAa C pacTBOpPAMHM KHCIJIOT W IIEJIOYEH, NPOBEIAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3ioKeHUs, COCTUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanuss MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAY4YHBIM (DaKkT, rUmOTE3a, TEOpHs,
3aKOH, aHaliu3, CHUHTE3, KiaccuuUKalus, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHE.

®dusuka: Marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsii, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MUYECKUE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

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

CrpoeHune BellecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KjaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeaKIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(deKkTy, 1o
M3MEHEHHUIO CTETNeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOTEHHBIX M T'€TePOreHHBIX
peakuusax. [lonarue o katanusze. [loHsaTHE O XMMHUUYECKOM paBHOBECUHU. DAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEILHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJA
9JIEKTPOHHOTI'O OajaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMAIMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XxuMHuecKkoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cadble JIEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y ciloBuUs MPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTalioB (rpadura MW anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKklnH
OT BO3ACHMCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IMpoOLEcca AUCCOLMALMU KHUCIOT, IIEJIOYER U COJer
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHWE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3iioKEeHHs, COSUHEHUS), paClIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTayibl 1 MX COeIMHEHHUS

OOmiast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJJIJaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsHas KucCa0Ta, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTeNeHU OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (uU3MYECKUE W XUMHUYECKHME CBOMCTBa (00IIME Kak
IOpeJCTaBUTeNd Kiacca KHCIOT M crnenuduueckue). XUMHUECKHE peakluHu,
JeKaliue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJyYeHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KUcnoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKLrs Ha



cynb(ar-uon. Haxoxnenue cepbl M €€ COCIMHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmmas xapakTepucTuka 3jJeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHUA. A30T, paclpOCTPaHEHHWE B IPUPOJE,
busnyeckue U XuMHIecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(bu3nYecKrue 1 XMMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHUS,
X (QU3NYECKHE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kiacca KHCIOT W cleuu(uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAOIIEH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAHM, 3arpsi3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUEe CBOMCTBA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUeCTBE MUHEPAIbHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(UKALMM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouus. KpyroBopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nYeckue W XUMHUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHHE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIVICHUS KIUMaTra, MMapHUKOBBIN
s dekt. YronbHas KUCIoTa U €€ COJIM, UX (PU3UUECKUE U XUMUUYECKUE CBOMCTRBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIIbCKOM
XO351CTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeJKax, yriaeBojgax — U ux
poJiIi B JKM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTraHWYECKUX COEIMHEHUM.

KpeMHuuii, ero ¢usnueckue ¢ XHUMHYECKHE CBOICTBA, NOJYyYEHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOmue mnpeacTtaBieHus o0
okcusie kpemuus (IV) m kpemuueBoi kuciore. CUITUMKAThl, UX HCIOJIb30BAHHE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHeliline CcTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



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

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OIBITHI, OTpaXkarlue (PU3NYEeCKUue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIIOIEHHE Mpolecca OOYyIIIMBaHUsI caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyibQart-
WOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIAUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydeHuE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX IPOTEKAHHUSI, B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moenen
KPUCTANIMYECKUX PpEIIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyudeHue, coOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAaUeCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COCUHEHHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO6mras XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B Ilepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoenust atoMoB. CtpoeHne MetamioB. Metainyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAass  pPEIIETKA.  ODJIEKTPOXMMHUYECKMU PO
HanpspkeHUi meTtaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0miue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkenue B llepronuueckoil cucTeMe XUMUYECKHUX
sanemeHToB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPHUPOJE.
duznyeckre ¥ XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IprMeHeHHe IIEeTOYHBIX METANIOB U HX
COEIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHUM W KaJdblM: TOJOXEHUE B
Ilepnognyeckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJeHue B rpupoae. Pru3nyeckrne 1 XMMUYECKUE CBOMCTBA MArHUs
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: ToN0keHue B [leproinueckon CUCTeME XUMHYECKHUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoeHUE aroMma, HaxoxxAeHue B mpuponae. dusznyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoil cucreMe XUMAYECKUAX IEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToMa, HaxoXJIeHWe B npupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, rTuapokcu bl u conu xkenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3YyJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIBb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJIEOMATEpPUAIIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAJIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBOMCTB IMAPOKCHU/IA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aj1a4 1o TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIASA cpea

BemecTtBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yesoBeka. besomnacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObIiTy. [lepBas momornis npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karolled cpeabl (MpeaenbHas T0myCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JI0rMYeCKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIE
MaTepHuabl).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBsI3ed IMPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JIJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCUPUKaLUs, TMEePUOJAUYHOCTh, HAOII0EHNE,
AKCTIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTATUTUYECKAsT
pemérka, CIjiaBbl, (PU3NYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Owocdepa, dKOCUCTEMA, MUHEPAIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOIITUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOECHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUralOTCsl B XOJi¢ OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIeCTBE MpaBUJIaMW U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumIumxcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHWEHTAlUUHd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4yHOMY HACIEIUI0, TMOHUMAaHHs 3HAYCHHUS XUMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAIbHBIX HOpPMax M MpaBWiIaX MEXINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPa3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUM Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCE ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M INOCTYNKH CBOMX TOBAapUIIEH C IO3ULIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKUM MU COCTaBISAIOLINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAy4YHOM KapTHUHBI MHpA, MpPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOIbI, B3aUMOCBSA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBbIE Jisi OOBSACHEHHsS] HaOII0/IaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HAaBBIKOB CaMOCTOATENBbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JIOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWIO, JOOO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEIOBATENIbCKOU
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHS OOy4YEeHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKs KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBWil O€30MacHOCTH NpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEpEC K MPaKTHUYECKOMY M3yUYeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYyAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTU, B TOM YHCJIE Ha
OCHOBE NPUMEHEHMS NPEJAMETHBIX 3HAHUW IO XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3znyecKoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBui 0€30MaCHOTO MOBEJEHUS ITPHU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIECH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJACISAIOT 3HAYUMbBIC IS
dbopMupOBaHUSI MHUPOBO33PEHUS OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAT, TUTIOTE3a, (HaKT, CUCTEMa, TPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yUueOHbIe NeicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPBhIE 0OECIEeUrnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YuyeOHOM
JIEeATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIACIATH UX XapaKTEPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU MHOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BRIOMpATh OCHOBAHUS U
KpUTEpUH ISl KIaCCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX pEeaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHNS;

YMEHHE TMPUMEHSATh B TIpoIlecCe TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMuYeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIIHM,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIECICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarebckne JeCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE HWHCTPYMEHTA
MO3HAHUA, a TaKKe B KauyecTBE OCHOBBI i (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3AIMU M MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIIogaTh 3a XOJOM MpoIlecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIHPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MpOJIeTTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, MTOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsl ~ JIUTEpaTypa XUMHUUYECKOTO COJACpP)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJbTYPOU aKTUBHOTO UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATH ONTUMANBHYIO (pOpMY TpeacTaBieHus HHQOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aladdl HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavku 1 ©X KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOHl u
MCCJIEI0BATENBCKON JEATENHbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIICH MPHUPOTHOM
Cpelbl.

KoMMyHnKaTHBHBIE YHHBepPcaIbHble YueOHbIe 1elCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JHUCKYCCHM) TIO
CyHmIECTBY  OOCyXKmaemMol  Tembl, (QOpPMYIUPOBATH CBOU  TPEIJIOKCHHS
OTHOCHTEIFHO BBITIOITHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ IPEICTaBIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIO
pe3yNbTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElIeHUH
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00cyXneHusi, OOMEeH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIeIeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON PaOOThI U IPYTHE).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicCTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU ACeSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee F(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENILHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TIPU BBINOJHEHWM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IEIH, YMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B yCIOBUU 3aJaHHIA.

INMPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00s3aTENBHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMHCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeWCcTBUH, crmenuduuecKue g TPEJAMETHOM 00JacTH «XHUMHS», BHJIBI
JEATEIbHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xoHiy 00ydenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHN: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, CMECH
(oHOpOIHAS M HEOAHOPOAHAS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaxius, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEaKIMU Pa3N0KEHUs, PEAKIUU 3aMENICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOuTalb, PaJAUYC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSPHAS KOBAJIEHTHAS CBS3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOpP, MAacCOBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX MOHSATUM U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUIH;

e HCIMOJBb30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpPMYyT
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHMS  BJEMEHTOB B  OWHApHBIX  COEIUHECHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONHUCHIBATh W XapakTepus3oBaTh TaOMUM4HYO Qopmy Illepuogndeckoit
CUCTEMBbl XMMHMYECKHUX DJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlINE TEPUObl, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HUMEIOTCA B
tabmune «llepmomnueckas cucTtemMa XuUMHYecKux »daeMmentoB [l M.
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOECHHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OOIIee YHCIIO JIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMUHBIX KJIACCOB, MOJATBEPIKIAsl OMUCAHUE TIPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAIIEHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — i M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEaKIHUM, eCTeCTBEHHO-HAyUYHbIE METOJbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYoN U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IpaBWIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIeCcTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI MO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(mrakmyc, dheHondTaenH, METUIOPAHK U IPYTHe).

K koHIy 00ydeHus B 9 kj1acce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAST JUCCOLMALNS, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XHMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(GpOTEPHOCTh, XMUMHUUYECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAass pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHATHUH U
MIPUMEHATH T MOHITUSA MPHU OMMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JUJII COCTaBlIeHUS (HOpMYyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢opMmyrnaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj fAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUMU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOHME M CcHelUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPXKAAss OINHUCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

COCTaBJSITb YPAaBHEHUS DJIEKTPOJIUTUYECKOW JTUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca STUX PEaKIIHii;
MPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYECKUX IMPEBpAIlCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINU;

coON0JaTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKKe TmpaBwiIa OOpareHus: ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TMOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TMOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHUUECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIMU MBICIUTEILHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHUE, OO0OOIIEeHUe, CHUCTEeMaTU3aINI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HanmMeHoBaHMe pa3iesioB U DJIeKTPOHHBIe (HU(pPOBHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHbIle XUMHUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{IOK
) MPAKTUYECKOU €SI TEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 xumMudeckue 15 | bubmuorexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHelilune npeacTaBuTe M

HEOPraHnvIeCKUuX BeUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bu6nuoreka IIOK

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

' H COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | | bub6mmoreka [IOK

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

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

Hroro no pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB /I. U. MenaeneeBa. CTpoeHune aToMOB.

Xumnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbLHbIE pe€aKknuun




[Tepronnueckuii 3aKOH U

31 [Tepnoanueckas cuctema 7 bu6mmoreka [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 Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHe pa3ieioB U TeEM (uudpoBbie)
Ne i/m P KonTtpouabHbl IIpakTH4eckue dp
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4eCKHe PeaKINU
L1 [ToBTOpeHue u yroyOieHue 3HaHUN 5 1 bubmuorexa [IOK
' OCHOBHBIX Pa3/eoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs JUCCOLMAIIHSL. 2 | 1 bubnmoreka [JOK
' XVMMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M X cOeIMHEHUS
21 OO01m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bubnuorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Bu6mmorexa [IOK
’ PYTIIHL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61as xapakTepucTUKa XUMHUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bromorexa [IOK
) PYTHIBL: ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO6m1as XxapakTepruCTUKa XUMHYECKUX
2.4 aneMeHToB [VA IIbl. YTJIEpOa U 8 1 2 bubmorexa [JOK
' ) TPYIHEL S TIIEpOsL htps://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COEIMHEHUS




Hroro no pazgeny

25

Pa3zngena 3. MeraJiIbl M MX COeIMHEHUSA

. bu6mmoreka [{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
Paznea 4. Xumus 1 oKpyKammas cpeaa
4.1 BemectBa 1 MaTepuaisl B XKU3HU YEJIOBEKA 3 bubmmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PezepBHOE BpeMst 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







INIOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypchl

| ITpenmer xumuu. Ponp XuMuu B KU3HU 1 bubnuoreka [IOK
yesoBeka. Terna u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboTeI B 1a00paTOpuu U MPUEMBI ! bubnnorexa [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM)

4 YucTele BemecTBa U cMecH. CIocoObI 1 bubmuoreka [{OK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora 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 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB 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




3aKO0H IMOCTOSIHCTBA COCTaBa BEIIECTB.

bu6mmoreka [{OK

10 X eckas ho a. BanentHoc
HMIteCKas GopMyT HITHOCTR 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 bu6mmoreka [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. bubmuorexa [JOK
XuMmuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycrnoBus MPOTEKaHUS bubnuorexa [JOK
XUMHYECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XHMMHYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus konuuecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUUECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peaKiui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBINi-
19 sHIKIoneaucT. O000IIEHNE U Bubmrorexa ITOK
) B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 Kontponbnas pabota Nel mo teme bubnuorexa [JOK
«BelllecTBa 1 XUMHUUYECKHE PEAKITUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexa [HOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d44 8¢




npocToe BemecTBo. O30H

dusnyeckre U XUMHUYECKUE CBOUCTBA

Bbu6mmoreka [JOK

22
KUCI0POJA (PEAKILii OKACIEHIL, https://m.edsoo.ny/ff0d4614
ropenue). [lonstre 06 okcuaax
CrniocoObI oNTy4eHHs KUCIOpOo/ia B
23 n1abopaTopuu U MPOMBIIUICHHOCTH bubmmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3¢ ekt XuMuIeckoit
24 peakuuu, OHATHE O bubnuoreka IIOK
TEPMOXUMHUYECKOM yPaBHEHNH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsizHeHue BO3/1yXa, CIOCOObI eTo bubmmorexa [TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpaxTrueckas padota Ne 3 o Teme
26 «Ilony4yenue u coOupanue KUCIOpoIa bubnmorexa [JOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €TI0 CBOMCTB»
7 Bonopon — snemeHT u npocroe bubnnorexa [JOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nuoreka [JOK
29 IT
OIPITHE © KHCIOTax 1 coltix https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI TIOSTydeHHUs BOIOPO/IA B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilony4yenue u cobupanue Boopoaa,

W3yYEHHUE Er0 CBOMCTB)

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




MoutsipHbIii 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 BEILIECTBA I 00BEMY
Beraucnenuns 00EMOB ra3oB 10

34 ABHEHMIO PEaKI[Md Ha OCHOBE 3aKOHa bubmorexa HOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
DU3UUECKUE 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 BEIIECTBAa B PacTBOPE
[TpakTnueckast padota Ne 5 o reme

18 «ITpuroroBiieHrE pacCTBOPOB C bubnuorexa [JOK
onpeaesaéHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEMIECTBA»

39 Kontponbhas padota 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, Ki1accuuKarus, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyuyeHnue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccuduxarus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonmyyenue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATypa,
46 cnocoébliJ o LI)CHI/IH XHMHquKHe bubnmorexa [IOK
. y ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[TpaxTrueckas padota Ne 6. Pemnienne
47 AKCIIEPUMEHTAIBHBIX 3a/a4 I10 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCOUHEHMIDY
43 I'eneTnueckas CBA3b MEXAY KJIaCCaMU bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o00mIeHNEe U CHCTEMAaTH3aKs 3HAHUH
HI H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HECOPTAHUYECKHUX bubnmorexa [TOK
o p https://m.edsoo.ru/00ad9ela
COeIUHEHHI
[TepBbie mOMBITKH KIacCUPUKAITIT
51 XHMHYECKHX dJIeMeHTOB. [loHsITHE O bubmmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H 1
52 Ilepnoamueckas cucteMa XUMHUESCKUX buGnnorexa [IOK
pHO https://m.edsoo.ru/00ada52¢
anemenToB JI. 1. Menaeneera
Bbu6mmoreka [JOK
53 IIepuonsl, rpyninsl, HOATPYIIIBI

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




Crpoenne atomoB. CocTaB aTOMHBIX

bubmnoreka [IOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB llepuoanueckoi bubmorexa [JOK
proa https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa Jiist
57 pa3BUTHA HayKu U npaktuku. /1. W. bub6nuoreka [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 mpoBepouHasi pabota
bu6mmoreka [JOK
59 HNoHHas xumuueckas cBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHast XUMHUYECKas bubnuorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENoasipHAask XMMUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TETICHD ORHCACHIA https://m.edsoo.ru/00adae28
63 OKHCIHUTENTbHO-BOCCTAHOBUTEIBHBIE bubnuorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
bu6 OK
64 OKUCIUTENN U BOCCTAHOBUTEIIU nosmotera Il

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




65 Kontponbnas paborta Ne4 o teme | bubnuorexa [JOK
«Ctpoenue atoma. XUMHUYECKasl CBA3bY» https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O6001eH1E U | bubmumorexa LIOK
CHUCTeMaTU3alus 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 [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Kontpoubnsbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl

IIeproanueckuit 3aKoH.

| IIepuoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUUYECKHUX DIIEMEHTOB 1 bubmmorexa [IOK

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

NEePBBIX TPEX MEPUOJIOB

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

4 Bunper XuMHuaeckoi CBSI3U U THITBI | bubmnoreka [IOK
KPUCTAILNTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IloBTOpeHue u yrirydieHue 3HaHUM 1 1
OCHOBHBIX Pa3fIeNIOB Kypca 8 Kiaccay

6 Knaccudukanus XuMHIecKux 1 bubnmnoreka [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 PEaKIUsIX

8 [lonsATHE 0 XUMHYECKOM PaBHOBECHH. 1 bubnuoreka [IOK

(DaKTOpLI, BJIMAIOIIUC Ha CKOPOCTb
XUMHYECKOMN PCaAKIMHN U ITOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC

bu6nmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKOU
10 nccoruanuu. CUiIbHEIE U ci1a0ble bubnnorexa [IOK
A T, https://m.edsoo.ru/00adcd68
AJEKTPOIUTHI
11 Hounurle ypaBHEHUS PeaKIINI 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 AUCCOIUAIIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHUN 00 bubnmorexa [IOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIAIIIU
14 IlousTue o ruapoause cojeu 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 dKCIIEpUMEHTAILHEIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTtponbnas padora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS] TUCCOIIHAIINA bubmorexa LOK
p A HHatus. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0m1as XxapakTepuCTHKa raJOTreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LHOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CosnsiHast KUCIIOTA, bubnnorexa [JOK




XMMHUYECKHE CBOICTBA, MOJIyUYEHHUE,
pUMEHEHNE

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

[IpakTuyeckast padora Ne 2 o Teme

bubmnoreka [IOK

20 «ITonydyeHne COJISTHOM KUCIIOTHI,
y . . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIU OQUH U3 buGnnorexa [IOK
p ’ https://m.eds00.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapakTepucTUKa dJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIOTpOonHbIE MOIU(DUKALIUY CEPHI.
” Haxoxnenue cepsl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpupoJe. XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopoJi, CTpOEHHUE, bubnuorexa [JOK
bu3nYecKue U XUMHIECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XUMHUYECKHE CBONCTBA brbmmorexa [OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XHUMHUYECKUE PEAKIIUH, JIEIKALLUE B
OCHOBE IIPOMBIIIIEHHOT0 crioco0a
26 MOJTyYEHUSI CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIeH cpebl COETUHEHUSIMU
cepbl
7 Brrancienne MaccoBoit 1071 BEIXOa bubmuoreka [JOK
IIPOJyKTa pEaKLUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa SJIEMEHTOB bubnmorexa [JOK




VA-rpynmsl. A30T, pacnpocTpaHeHHe
B IIpUpo/ie, GPU3NIEeCKUe 1
XUMHUYECKHUE CBOMCTBA

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

AMMuax, ero puznyeckue u

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

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

32 nobopennii. XUMHUYECKOE bubmmorexa [IOK
yA0OP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEH Cpebl
COCIMHEHHUSMU 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
XMMHYECKHE CBOICTBA, MOyYCHHE
Hcnonp3oBanue pocharos B

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

35 npu E e g)mnlzlecxie 1 XUMHUYECKHE bubmmorexa [TOK

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

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKUE TIPOOIIEMBI,
CBsI3aHHBIE ¢ OKcHuoM yriaeposa (IV)

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

18 "I[Tosmy4yeHue yriieKuciioro rasa. bubnuorexa [JOK
KauectBenHnas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHauanbHBIC TOHATHS 00
39 OpTraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COEMHEHUSX YIIepoaa
40 Kpemnunii 1 ero coeqnuenust bubmmorexa LHOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

A1 AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME bubmmoreka [JOK
«Baxxneinine HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHHUS
KonTponsnas padota 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 METAJIIIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psift

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




HaIpsHKEeHUH METAIIIIOB

OO61ue cnocoObl MOTyYeHUS
MeTaiuioB. CiutaBel. BeruuciieHust mo

45 aBHEHUSIM XUMUYCCKUX PEAKIINU bubnmorera [TOK
yp PeaKim, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJACPIKUT
pUMECH
46 IToasATHE O KOPPO3NH METAINIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47 eJIo € MeTall
IHenoumere MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUBI 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 coequHEHNS KaJIbIUI bubmorexa LHOK
A 1 https://m.edsoo.ru/00ael5e8
51 O0600I11IeHNE U CUCTEMATHU3aIUs
3HAaHUU
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK
52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpaxkTuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOABI 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
THAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK




https://m.edsoo.ru/00ae1d86

OKcuapl, THAPOKCHUIBI U COJIU XKeEJe3a

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 bubnunoreka [JOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COEITUHEHUS»
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CIIH OJUH U3
60 peareHToB /1aH B U30bITKE WIH bubnuoreka [IOK
COZIEPKUT IpUMeCH. Beruncinenus https://m.edsoo.ru/00ae1750
MacCCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuuu
61 O06o0011eHnEe U cUCTeMaTU3aIUs
3HaHUU
KonTtponbhas padora Ne4 mo teme
62 «Baxunelmme MeTamibl 1 UX
COETUHEHUS
63 BemectBa u matepuainsl B bubnuorexa [JOK
IIOBCEIHEBHOU KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHue bubmumorexa [IOK
OKpYXKaroIIei cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bubnuoreka [IOK
IKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O000mIEHNE U bub6nuoreka [IOK

cHCTeMaTH3aIus 3HaHUH.

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




ITonroroska xk OI'D

Pesepubiil ypok. O60011eH1E 1

67 CUCTEMATHU3ALINAA SHAHUN 1 bubmorexa LOK
1t ) https://m.edsoo.ru/00adb33c
TToaroroBka xk OI'D
PesepBHsblil ypok. O6001I€HIE U
68 CI/ICTIe)MaTI/BZpI/ISI 3HaHI/II;-Iu 1 bubmorexa LIOK
1t ’ https://m.edsoo.ru/00ad9cb2
IToaroroBka xk OI'D
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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