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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00paszoBaTeIbHOM POrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalbHOM padoyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENogaBaHus y4eOHOro npeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu 1a€T TPEACTaBICHUE O LENAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMU Y4EOHOTO
npeaMera, yCTaHABJIMBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMAaTPUBAET pACOpPECICHUE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKHU CoAEpkKaHUs, PEKOMEHAYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XUMHU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTEeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel U3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4e0HOTO CoJIepKaHUsI.

3HaHWE€ XHUMHUH CIY>KUT OCHOBOM JUisi (OpPMHpPOBAHUS MHMPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEWH MPEICTABICHUS O B3aUMOIPEBPAILECHUIX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJIOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 (hYHKIIMOHAIBPHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OOy4YaromMXCs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MTOBCEIHEBHOM JXKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJISIa HA €AUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUY €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yYarOIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUECKOE
oOpa3zoBaHue 00YyUaIOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeUMBAIOTCS CHEUU(UKOM
COJIepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHUEeM 0a30BOM HAYKH XMMHH Ha ONpPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuto. CopepikaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIUITY
MOCJICIOBATEIILHOTO PAa3BUTHSl 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YpOBHS K JIPyromy, BBITIONHSS (GYHKIUU OOBSICHEHHS M IPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U MOJIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHPOBAHHIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KApTUHBI MUpA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOAIbI, LEHHOCTHOTO OTHOILICHHS K HAyYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. VM3yuyeHue XMMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyXKaloumi MUpy,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWIA OCHOB
XUMUYECKOW HAYKH KakK O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya ydyeOHOro MpeAMeTa COCTOUT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUYECKHX
3HAaHUN — BaKHEUIUX (PAKTOB, MOHSATHN, 3aKOHOB U TCOPETHUCCKUX ITOJ0KCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapakTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHUS TPU HW3YYCHHUU BEIIECTB U
XUMHYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHHH B Y4YEOHO-IIO3HABATENbHOW M Yy4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpalieHus ¢ BELIeCTBAaMHU B
MOBCEIHEBHOM KU3HM.

[Ipy u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHUIO PEHICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4YaromMxcsd K CaMOCTOSITEIbHOM MO3HABATENbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIOBUi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESATCILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATh U OLECHUBATH SBIICHUS
OKpPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YUCHHUU
XUMHUH, TPUMEHATh HMX TMpPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYJOBOM J1€ATETbHOCTH;

— ¢opMmupoBaHHE Yy OOy4YalOImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/I0POBbsS 1 OKPY>KAIOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
00y4eHHUSI.

OOmiee 4MCIO YacOB, OTBEAEHHBIX JMJII HW3Y4YEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUK B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE »dieMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BareHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XMMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Krnaccudukanms
XUMHUYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu |
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000pYJIOBaHUEM, U3yUYE€HHUE U OMHCAHHE
(GU3UYECKUX CBOMCTB O00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOW) SIBIICHUH, HAOIIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoIeiicTBHE keje3a ¢ pactBopoM conu mean (11),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kuciopoa — 3JI€MEHT U MPOCTOe
BellecTBo. HaxokaeHnue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenune kucnopoaa. CrocoObl



MOJIyYeHHUs KHUCIOpoJa B Ja0OpaTopud U MOPOMBIIUIEHHOCTH. KpyrosopoTt
KHciopozaa B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TernoBoit >PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DBHJOTEPMHUYECKUE peakUuH. TOIIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (dekra, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — »memeHT uM mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

Odusznyeckue CcBoMcTBAa BOoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpuposie U B KU3HMU yenoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukxarus
OKCHJOB:  coyieoOpasyroniye  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue U XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa coseil. @usndeckre U XUMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKY KiIacCaMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuit IKCcnepumenm:

KAUYECTBEHHOE ONPEACIICHNUE COJECPKAHUS KUCIOPOJa B BO3AyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBUS BO3HUKHOBECHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWCTB, MOJY4YEHHUE, COOMpaHHE, pACIO3HABAHWE W H3yYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJI30BaHUE BHJICOMATEPHAJIOB), HAOIIOJACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBHE BOJBI C METAJLUIAMU
(HaTprieM ©  KaiblMeM) (BO3MOXHO HCHOJIb30BaHUE BUIEOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUsI OKPACKU MHIMKATOPOB B PacTBOpax KUCIOT U HIEJIOYEeH,
uzydyeHue B3aumozeiictBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEaKUUid HEUTpaau3aluy, I10Jy4YEeHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeTajula OPYTHM M3 PACcTBOPA COJIM, PELICHHE
AKCIIEPUMEHTANIbHBIX 3a/lad N0 TeMe «BaxHelllne KIacChl HEOPraHMYEeCKHUX
COCMHECHUIN.

IHepuongnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
ieMenToB JI. WU. MenpgeneeBa. CtpoeHne aTromMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJJIEMEHTOB (ILEJOYHBIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DIIEMEHThI, KOTOpbIe 00pa3yroT aMGOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAs  (OpMBI
[Tepunonnueckoit cuctembl XuMuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aTroMOB TepBbIX 20 XMMHYECKMX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MenneneeBa. XapakTE€pHUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leprnoanueckol CUCTEMbI XUMUUECKUX
BJIEMEHTOB [UJIA Pa3BUTHA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmnnie ceéasu



Peanuzanusa MeXnpeIMETHBIX CBS3€ld MPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4E€pe3 HCMOJb30BAaHUE KaK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U TMOHATHH, SBISIONIMXCS CUCTEMHBIMH JJIsI OT/IEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUS: HAY4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

dusnka: maTepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1bl, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXUMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX DBJIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KaJMs, KaJbLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCSA K pa3JuyHbIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccuduxaims XuMU4ecKuX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIHMHU BEIHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTENEHEW OKUCIICHUSI XMMHYECKUX 3JIEMEHTOB, MO OOPATUMOCTH, MO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopocTH xumudeckoil peakuuu. [loHstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oOHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTre 0 xumMuyeckoMm paBHoBecun. DaKTOpHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJO0KEHHUE XUMHUYECKOTrO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCIHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHIECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AuCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens guccoruanuu. CUIbHBIC U CIA0bIe JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAJIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIuu
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJIHOCTH
pacTBOpPOB BEILECTB, IMpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTE€pUaliOB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKM  TMPOTEKAHWS  peakiuid  MOHHOro  oOMeHa
(oOpazoBanme ocajka, BBIJICJICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKIU
(ropeHue, peaklMy pasIoKEHHs, COCIUHEHUs), pacllO3HaBaHNE HEOPraHMYEeCKUX
BEIIECTB C TIOMOIIBbK0 KAYECTBEHHBIX pPEAKIWil HAa HWOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6miast xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMoOJEICTBUE C METAJJIaMH, HEMETaUlaMH, IIeJo4YaMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHedmue XJIOpUAbl U KX
HaXO0XCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (HU3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XuMUYeckne cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXalmnue B OCHOBE MMPOMBIIUICHHOTO CHOCc00a TMONYYeHHsS] CEePHOM KHCIIOTHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHN B TpUpPOJe. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XumMHueckue cBoiictea. KpyroopotT azora B nmpupoae. AMMHUak, €ro
dbu3nYecKue U1 XUMUYECKUE CBOMCTBA, MOJydYeHHe U npuMeHenue. Coau aMMOHUS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJied aMMOHHMS B KayeCTBE MMHEPAIbHBIX
ynoopenuii. XuMUYeCcKoe 3arpsi3HeHUE OKPYXKalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
aloTponHeie Moaudukanuu Gochopa, GUMUECKUE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NIecKue U XUMUIESCKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue (ochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka aneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALUK, PACHpOCTpaHEHHE B Mpuponae, (U3MYEeCKue U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJly4eHHe W TpUMEHEHHE. DKOJOTHYEeCKHe MPOoOJIeMbl, CBSI3aHHBIE C OKCHUJIOM
yraepoga (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIoTa U €€ CoM, nX (PU3NUYECKUe U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OeH3MH), WX POJib B OBITY U MPOMBIIIICHHOCTH.
[TorsiTHe 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojgax — u ux
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUUYECKHUE CBOWCTBA, IMOJIyYEHUE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIB30BAHHE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6€30MacHOro UCIMOJIb30BAHUS
CTPOUTENbHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMUYECKHE CBOWCTBA
rajloreHoB M UX COCAMHEHUM (BO3MOXKHO HKCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BAaHHE
BUJIeOMaTepraoB), HaOMOIeHUE TIpoliecca OOyTJIMBaHUs caxapa MoJl JeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYCHHE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MOIydeHHeE,
coOupaHne, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (Pocdar-uoH U U3yUeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoJeNen
KPUCTANTMYECKUX PpEHmETOK ainMasza, rpadura, ¢ylsiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTUBOTasa, MojyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W UW3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJNYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BaxkaelIe HeMeTaIbl ¥ UX COSTUHEHUS).

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKa XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  ONEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIocOOBl TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTYH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TPOMBIIIICHHOCTH.

[Ilesounble MeTauibl: MOJIOKEeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
anemeHToB J[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpusi W Kanus. [IpumMeHeHue MIEeNOYHBIX METaIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B TIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmume coequHeHUs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.

AJIFOMUHME: TIOJI0O)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXkAeHue B mpupone. dusnyeckue u
XUMUYECKHE CBONCTBA altoMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mnpupoae. Pu3MYECKUE Hu
XUMUYECKHE CBOMCTBA ene3a. OKCUIbI, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, WX (PU3MUYECKUMU
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIMSI M HATpUS C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KEJNe3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUITAaMEHW HMOHAMM HATpus, Kauusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKpPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorib mpu
XUMHYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollell cpeabl (MpefenbHas I0MyCTUMAas
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHHE O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBSI3ed TpPU HM3YyUYEHWH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KiIacCUPUKANSI, TEPUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTtepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTHBHOCThH, MOJICKYJIA, JJICKTPHUCCKUH 3apsj, TPOBOIHHKH,
MOJYTIPOBOJIHUKH, JUAJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE371b1, COHIIE.

buonorus: ¢dorocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OPEHHMSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBICE MOPOIHI,
NIOJIC3HBIC UCKOIAEMBbIC, TOIIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHMSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOU H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMHM W HOPMAaMHU TMOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00YyUYalOIIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJEJuI0, TIOHMMAaHWs 3HAYCHUS XUMUYECKOW HAYKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTECYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOWCTBE MHpa U 00IIEeCTBa;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIEeIOBATEIbCKON, TBOPYECKOM W JIPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW MJESTEIbHOCTU MPHU
BBIMIOJTHEHUU y4eOHBIX, I103HABATENbHBIX 3a71a4, BBIMOTHECHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4eOHOUW JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJEHHWE M TMOCTYIKH CBOMX TOBapUIUEH C MO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U COCTABJISAIOLIME
OCHOBY I TOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XUMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJyYEHHUE HOBBIX 3HAHUHU MO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOII0IaeMBIX TPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KXWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTH  COOJIFOJICHUS TpaBWwi O0€30MacHOCTH MpHU  OOpAICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS:

MUHTEPEC K MPAKTUUSCKOMY M3YUYEHHUIO POodECcCHii U TpyJa pa3IudHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TNPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVUBUAYAJTBLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30BaHMS ¢ YUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEIHOoN NMpo¢decCHuOHAIBHON NESITETbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€IeCO00pa3HOe OTHOILIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAaHMS, TOHUMAaHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
paBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOIIUX 3I0OPOBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJTY4YaeMbI€ MPU W3YUYECHUU XUMHH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH WX peIIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS MM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampeaMETHBIX pPE3YJNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NCCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, DPETYJSITUBHBIE), KOTOpPbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHHMIO M OCYLIECTBICHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUSI HWCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUU: pacCKPBIBaTh CMBICI XUMHUYECKUX MOHITHUN (BBIACTSATH MX XapaKTEepHBIE
MPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMHU TMOHSTUSMH), WCIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DAKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIAy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUSI (MHIYKTHUBHBIC, JICIYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIllecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmysia U YpaBHCHHE
XUMHUYECKOW peakiuu — MpU pelIeHUH y4eOHO-TT03HaBATEeNIbHBIX 3371a4, C YUYETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBIABIATH U XapaKTEPU30BATH CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBatrejabcKue AeiiCTBUA .

YMEHHUE HCIIONb30BaTh IMOCTABJICHHBIE BOIPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUM;

NpuOOpEeTeHHEe OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX JKCIIEPUMEHTOB, yMEHHWE HabmomaTh 3a XOJOM MpoIllecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



YMEHUE NPHUMEHATh Pa3IMYHbIE METOJbl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMaIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MUCIOJIb30BAHMS PA3TMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBlieHus WHGoOpManuu u
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMmMmamy,
apyrumu popMamu rpaduKu 1 UX KOMOUHAIUSMU;

YyMEHUE UCIOJb30BaTh M AaHAIM3UPOBAThL B THpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

yMEHHUSl 3aJlaBaTh BOMpPOCHl (B Xoje auanora W (Wiad) JHUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XUMHUUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OIbITa,
1ab0opaToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH MPHU  PELICHHHU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIC YHUBepCcaIbHbIE YUeOHbIe 1eiiCTBUA:

YMEHHUE CaMOCTOSITENIHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX U
II0O3HABATEIBHBIX 3a7a4, CaMOCTOSTEIBHO COCTaBIATh WJIH KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 3aJIaHUN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJbTATOB IO OCBOCHHUID 00s3aTEIbHOTO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYaOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHS M CIOCOOBI



NedcTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 10  MOJYYCHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.

K koHiry oOyuenus B 8 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCA YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUSA, PEaKIMU PaA3JIOKECHUS, PpEAKIUH 3aMELICHUS, PEaKIUU
oOMeHa, HK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS U HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAcTBOP, MaccoBas J0Jis BEIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TU HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKHUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dopMmynaMm, BHJ XUMHUYECKOM CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca Ilepuwoamueckoro 3axkona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJIOKEeHUs B llepmommueckoi cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoii
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMuueckux odiemenrtoB [l W.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS ATOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIO 3JIEKTPOHOB
U pacnpeeneHle uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE pEeaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBHUSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYHO M  MOJISIPHYIO  MAaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o (opmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPABHEHUIO XUMHUYECKOMN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIBHOCTA — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAYyYHbIE METOJbI
NO3HAHUS — HAONIOIEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ NIpaBWJaM  MOJb30BaHUS ~ XMMHYECKOM  mocynoil |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus c
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA M KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, PEaKUUW HOHHOTO
oOMeHa, KaTainu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHUE H  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemérka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XHUMHUYECKOW peakiuu, MpeaeabHO JOMyCcTUMas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (PopMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COEAMHEHUN 1o (opmynaM, BUJ XHUMHUYECKOU
cBs3U (KOBAJICHTHAs, WOHHAs, METAUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOpPax HEOPTaHWYECKUX COCIUHECHHUH, TUI KPUCTAJUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akonHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBATh M XapaKTEepU30BaTh
Tabinunyto ¢opmy Ileprmonuyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «TrjaBHas noarpynna (A-Tpynma)» U «mobodyHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME MEPHOJBI, COOTHOCHUTD
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COEIUHEHHI B
npeaenax MalibIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpP)KIas OIMHCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOUIHMX
XUMUYECKHUX PEaKIUM;

COCTaBJSITh YpPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEUIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO U MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyie
COCIMHEHMsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHbIM OOOpYJOBAaHUEM, a TakKe TMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIONYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KAadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kapOoHat-, docdar-, cuwIMKaT-, Ccyiabdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpPaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIEC OIEPAIMU MBICIUTENIbHON JAESTENbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBISIBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YECHHsS] CBOMCTB BEIECTB U
XUMUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no pazgeny 20
Paznea 2. BaxHeillnne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 6 bubnuoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucinorax 8 1 bu6mmoreka [IOK
' U COJSIX https://m.edso0.ru/7f41837c
23 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMenToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XHMHUYECKHX 31eMeHTOB 1. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X 3b.
3 2 OI/IMI/I‘-IGCKEUI CB_?[ b 8 BI/I6JII/IOTeKa HOK
' KHCTHTEIRHO https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTCJIbHBIC PCAKITNN
bubmmoreka [{OK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM nudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pasnea 1. BemecTBo M XUMHYeCKHe peaKIMU
11 [ToBTOpEeHue u yriy0aeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOIUAIIHS. 8 1 1 bu6moreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HemeTassibl M1 HX COeTUHEHU ST
51 OO6mrast XapaKTepUCTHKa XUMHYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsel. Cepa u eé 6 bubmorexa HOK
' PyHHEL. Lp https://m.edso0.ru/7f41a636
COETMHEHUS
OO01as xapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as xapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS



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 pazneny

25

Pa3gea 3. Mera/ibl 1 UX cCOeIMHEHUSA

. bubnuorexa [JOK
31 Obmwie cBOHCTBA MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
4.1 B CTBa ¥ MaTEPHUAJIEI B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XuMuM B KU3HU 1 bubmmoreka [IOK
yesoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsATHE O METOAAX TTO3HAHMS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparnieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
A . PUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU MTOBApPEHHOM COJM)»
bubnuoreka [JOK
6 A 1
TOMBI M MOTCIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cnoxHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
1 X .B
0 umieckas Gopuysa. BanenTHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX 2JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMAYECKOT0 bubmmoreka [{OK
3JIEMEHTA B COETUMHECHUH https://m.edsoo.ru/ff0d350c
13 KomuaectBo BemecTBa. Mob. bubmmoreka [IOK
MonsipHasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SIBICHUSL. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCclOBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KOaTu4ecTBa, MacChl
17 BEIIIECTBA 110 YPAaBHEHUSAM XUMUYECKUX bubmorexa [TOK
B . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanys XuMHUUeCKUX peakiuii
18 (coennHeHwUs, pa3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O600IIeHNE 1 bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonrtpomnbHas padora Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bozmyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kuciopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCII0po/ia (peakluy OKUCIIEHUS brmmorexa [OK
poZa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0bI MOJTyYEHHUST KHCIIOPO/Ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoit 3¢ ekt xumMuueckomn
24 peakuuu, OHATHE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie¢];OS . a, CIIOCOOBI iro bubmmorexa [JOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBpALCHHUS
[Ipaktruueckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupaHue Kucaopoaa bubmorexa TOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT 1 mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOusnyecKkue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTaX U COJISIX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHus BOAOpoa B bubnunoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
[IpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «Ilomyuenue u cobupanue BoJ10poJia,

HU3YYCHUC €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MossipHblii 006EM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmorera [JOK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Borancnenus 006EMOB ra3oB 1Mo
34 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P . P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 dusnvecKkrue U XUMHUYECKHE CBOMCTBA bubmmoreka [{OK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 06 bubmuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. Hacbiennsie
37 Y HEHACHIIIICHHBIC PAacTBOPHL. MaccoBas bubmorexa [TOK
m P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTuueckast pabora Ne 5 o Teme
38 «ITpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontposbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHus: cOCTaB, Ki1accuduKams, bubnunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [losnyyeHne u XUMHUYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, kiaccudukaus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XumMu4eCKue CBOKMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéI}: O q)eHm XI/IMI/I‘IZSKI/IC bubmorexa HOK
. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COCTMHEHU
48 I'eneTnueckas cBs3b MKy KiIaccamu bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01eHne ¥ cHCTeMaTH3alKs 3HAHUH
= . https://m.edsoo.ru/00ad9ch2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIaCChl HCOPraHMYECKUX bubmorera [JOK
o P https://m.edso00.ru/00ad9ela
COCTMHECHHI
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMUYECKUX AIeMeHTOB. [loHATHE O bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [Tepunoanueckasi cucTeMa XUMHUYECKUX bubmmorexa [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 [lepronsl, rpynmsl, MOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3IIeKTPOHHBIX 000I0YCK
. bubnuorexa [JOK
55 aToMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa st
pa3BuUTHUA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
57 N
MenneneeB — y4€HbIU, NT€1aror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPHULIATENHLHOCTh AaTOMOB bubnuoreka [IOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnast xummccias cossb https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4eCcKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenosisipHas XUMUYECKAst bubnuoreka [JOK
CBSI3b https://m.edso0.ru/00adaab9
bubnuoreka [JOK
62
CTeIeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonrtponbHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenue atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiii ypok. O6o01IeHHEe U 1 bubnmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/00adb33c

67 PesepBHblit ypok. O60011eH1E 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso00.ru/00ad9ch2
PesepBubiit ypok. O60011eHIE U bubnuoreka [JOK

68 . 1
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuorexa [JOK
XUMHYECKUX 3eMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJIIEMEHTOB 1 bubmorexa [TOK

. https://m.eds00.ru/00adb6h6
MEPBBIX TPEX TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4YecKou CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpeHue u yriybieHne 3HaHUIA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

5 Knaccudukanus XumMuueckux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN

7 eaxkuuu. [loHsTHE O TOMOIr€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[loHsATHE 0 XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @DakKTOphl, BIUAIONINE HA CKOPOCTh 1

XHUMHYECKOU PCaKIun U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31eKTPOITUTUUECKON
10 Hcfo na I/II/IpCI/IJII)HLIG U ciadnie bubnmorexa LOK
o THATTHH. https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 MoHubIe YypaBHEHUS PEAKIIUN bubmmorexa LOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABJIECHUIN bubmmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOTUTHYECKOMN JUCCOIHAIIIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpPEeNCTaBIEHUN 00 bubmorexa HOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKOMN JUCCOIHAIIIT
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOJIH3E CcoleH https://m.edsoo.ru/00add9d4
15 O06o01meHne U cHCTEMaTH3aIHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuueckast pabora Ne 1.
16 «Pemenue rxcnepuMeHTAIBHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au)
Konrponsnaas pabora Ne2 o teme
17 «BHeIIZT OJ'II/ITIf‘IeCKa}I UCCOLMALIIS bubnmorexa [IOK
p A HHATH. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0111ast XapaKTEPUCTHKA IAJIOTE€HOB.
18 XI/I]:/[lquCKl;e CBI:)ﬁCTBa Ha IIpUMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CoiisiHas KHCIIOTa, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
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XUMHUYECKHUE CBOMCTBA, MOITYUYEHUE,

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

MIPUMECHCHHE
[IpakTtuyeckas padora Ne 2 o reme
20 «ITomydenne consTHOM KUCTOTHI bubmmorexa HOK
yHCHrE ea ’ https://m.eds00.ru/00ade348
n3y4yeHue €€ CBOMCTB»
Berurcnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIH, ECITH OJHH U3 brbmmorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapakTepuCTHUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJUTOTpOTTHBIE MOTU(UKAIIANA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoiopoj1, CTpOEHHUE, bubnuoreka [JOK
24 .
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYecCKre U XUMHUYECKUE CBOHCTBA. bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpesibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 101 BbIXO/a bubmuoreka [JOK
MIPOAYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapakTepUCTHKA JIEMEHTOB bubnuoreka [IOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nYecKue u
XUMHYECKHE CBOMCTBA

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

AmMuak, ero Gpu3nvecKue u

bubmmoreka [{OK

29 XAMUYECKHE CBOMCTBA, ITOIyUYCHUE U
Y https://m.edso0o.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «ITony4yeHne aMmMHaKa, U3y4IeHHE €ro bubmorexa HOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuii. XUMHUYECKOe bubamorexa LHOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIoIel cpeibl
COETMHEHUSIMU a30Ta
Docdop. Oxcun dochopa (V) n

33 Cpoc:}?o pHa;I KI/ICJ‘IE)Ta (bq)IESHEIe)CKHC u bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOJIyYCHHE
Hcnons3zoBanue docdaToB B

34 KaueCcTBE MUHEPAIBbHBIX YI00pEHUH. bubnuoreka [JOK
3arpsi3HeHUE IPUPOAHON CPEIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu z e gmnlfiecxrl)/le 1 XUMHYECKUE bubmmorexa [JOK

p P Ae https://m.edso00.ru/00adfd9c
CBOICTBa
36 Oxcuppl yraepoaa, ux pusudeckue u bubnunoreka [JOK

XHUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosiorndyeckue mpooiIeMsl,
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)

37 VYronbHast KUCIOTA U €€ CoNn bubmmorexa HOK
https://m.eds00.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

38 "[losrydyeHue yriaekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepoaa
40 Kpemuuii u ero coenuneHus bubmmorexa [JOK
https://m.edso00.ru/00ae080a
[IpakTrueckas padora Ne 5. Permenue
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK

41 .

«BaxxHenme HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2

COCTMHCHHUSI

KontposbHas padota Ne3 o teme

42 «Baxueime HeMeTaubl ¥ UX bubmorexa HOK

https://m.edso00.ru/00ae0e18

COCIMHCHHUSI

OO6m1ast XapakKTepruCTHKA XUMHYECKHIX

AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edso0o.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edsoo.ru/00ae1156
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HaIpSHKEHUH METaJUIOB

OOm1re crnocoObl MoTydeHst
metauioB. CrnaBel. Beruncinenus no

45 aBHEHUSIM XUMHUYECKHUX pEeaKIni bubmmorexa LOK
yp peaKii, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 IlousiTre 0 KOPPO3UU METAIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47
[Henourpie MeTa bl https://m.edsoo.ru/00ae14b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUSA U bubmuorexa [JOK
KaJTns https://m.edsoo.ru/00ael14b2
[[lerouHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
49 N N
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxkueiiime coe fUHEHNUS KaIbIIH bubmorexa [OK
& t https://m.edsoo.ru/00ael15e8
51 O0001IEHE U CUCTEMATU3 AL
3HAHUH
JKEcTkocTh BOABI M CIIOCOOBI e€ bubnmuoreka [JOK
52
yCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme
53 "XEcTKOoCTh BOJBI U METOALI €€ bubmmorexa [JOK
\ 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnuoreka [JOK
54 A I
FTFOMITHITH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
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https://m.edso0.ru/00ae1d86

Oxcupl, TUAPOKCHIBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) n xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o00mIeHne 1 cucTeMaTu3aIus
3HaAHUH
[IpakTnueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmoreka [{OK
59 .
«BaxHenmme MeTaJlTbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncienus mo ypaBHEHHSIM
XUMUYECKUX PEaKIIU, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COACPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MaccOBOM JIOJM BBIX0J1a TPOAYKTa
peakuuu
61 O0001IEHE U CUCTEMATU3 AL
3HaHUH
KontposbHas padota Ned o teme
62 «Baxneliue MeTauIbl U UX
COCTUHEHU S
63 BeniectBa u marepuasl B bubnnoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpY’Karolllen cpefbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
HKOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHne 1 bubnuoreka [IOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/00ae0d0a
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67 PesepBHeiit ypok. O0o0IeHHE U 1 bubnmoreka [JOK
CHUCTeMaTU3alUs 3HAHUN https://m.edso00.ru/00adb33c
68 PesepBHeIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET
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