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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
0o0y4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS U TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa cojaepaHusi porpaMMbl MO0 XUMUU C(POpMHUpOBaAHA HA OCHOBE
CUCTEMHOro noaxoga k €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHWK HAa OCHOBE TEOPETHUYECKUX IMPEICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUs KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

—MpenCcTaBleHuid 00 DIEKTPOJIUTUYECKONW JTUCCOLMAIIMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOIYYEHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYyYHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» n «duszmka. 7 KiIacc», a TaKKE U3 MPOIECIAECBTUYECKOTO
Kypca [0 XMMHH 3a CUET IIKOJbHOI0 KOMIIOHEHTa Y4eOHOTO IJIaHa.

Kypc 7xmacca mmeer 1enp0 mpoOyAuTh MHTEPEC ydalIuxcsl K TPEIMETy,
co37aTh MOTHUBAIIMI0O K W3YYCHUIO XHUMHUHU, YTOOBI OHHU TOTOM CO3HATEIHHO
BXonuiau B 8-i kiacc. M Torma metu cmoryt 6ojiee OCO3HAHHO BBHIOPATH MPOQITH
npeameta. Kypc 7knacca mocTpoeH Ha ujee peanu3alud MEKIPEIMETHBIX CBA3EH
XUMUU C JIPYTUMH €CTECTBEHHBIMHU JMCIUIJIMHAMH, BBEJCHHBIMU B OOy4YCHHE



paHee WM MApauleIbHO C XWMHEH, a TOTOMY IIO3BOJIIET AaKTyaJIM3UPOBATH
XUMUYECKUE 3HAHUSA Y4YalllMXCsl, IOJIyYEHHbIE Ha YPOKax IPUPOIOBEICHMUS,
Ouonoruu, reorpapuu, QU3MKK W JOpYrMX Hayk o npupoje. B pesynbrate
YMEHBIIIAETCS TCUXOJIOTMYECKasi Harpy3ka Ha y4YallluXCs C IOSBJIEHUEM HOBBIX
npeameToB. Takum o0pazoM, popMupyeTcst TOHUMaHue 00 UHTErPUPYIOLIEH pOIH
XUMUHA B CHCTEME €CTECTBEHHBIX HAyK, 3HA4MMOCTH JTOTO NpeaMera i
YCHEIIHOTO OCBOEHHs CMEXHBIX JUCHUIUIMH. B KOHEYHOM cuere Takas
MEXIpEeIMETHAass ~ MHTErpauus  crnocodcTByeT  (GOPMHUPOBAHUIO  €IUHOU
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA YK€ Ha HAYaJIbHOM 3Talle U3y4YCHUS! XUMUHU.

B cootBeTcTBUM € TpeOOBAHMSIMU TOCYJaPCTBEHHOTO OOPa30BaTEIBHOIO
CTaHJapTa B Kypce IMOAYEPKUBAETCS, YTO XMMHUS — HayKa SKCIIEpUMEHTAJIbHAS.
IloaTomy B 7 Kiacce pacCMaTpUBAIOTCA TAKWE METONOJOTHMYECKUE TOHATHS
yuyeOHOro mnpeameTa, KaK SKCIEPUMEHT, HaOII0JeHUuEe, W3MEpEHUe, OIHUCaHUeE,
MOJENMPOBAHUE, TUIIOTE3a, BEIBOJ.

[IpenyoxkeHHbI Kypc KaK B TEOPETUUYECKOW, Tak M B (DAKTUUECKOH CBOECH
YacTU NPAKTUKOOPUEHTUPOBAH: BCE IMOHATHS, 3aKOHbl W TEOPHHM, a TaKKE
Ba)XHEWILIME TMPOLECCHl, BEUIECTBA W MaTepHallbl JAlOTCd B IUIAHE HX
MPAKTUYECKOTO 3HAYCHUS, NMPUMEHEHHS BEIECTB B MOBCEIHEBHOM KU3HU U HUX
pPOJIY B KUBOM U HEXKUBOU MPUPOJE.

ConepxaHue Kypca BBICTPOEHO C YYETOM IICHXOJIOTO-IEAArOru4ecKux
IIPUHIIMIIOB, BO3PACTHBIX OCOOEHHOCTEN MIKOJIBLHUKOB. B moapocTkoBOM Bo3pacTte
POUCXOJUT Ppa3BUTHE TIO3HABATEJNBHOU cdeppl, yueOHas EATEeIbHOCTD
nprOOpeTaeT YepThl AESITENBHOCTH MO CAMOOPraHU3allMM U CaMOOOpa30BaHMUIO,
ydaniuecss HAaYMHAIOT OBJIa/IeBaTh TEOPETUUYECKUM, (POopMabHBIM, pedIeKCUBHBIM
MbIlJIeHueM. Ha mepBbIii MmiaH y TOAPOCTKOB BBbIABUTaeTcs (opmMupoBaHue
YHUBEPCAJIbHBIX YUYCOHBIX JCHCTBHM, OOECIIEUMBAIONINX PAa3BUTHE TPAKIAHCKOMN
UJECHTUYHOCTH, KOMMYHHUKAaTHBHBIX, IIO3HABATEJIbHBIX KadyecTB JHW4YHOCTH. Ha
JTare OCHOBHOTO OOLIEro 0Opa3oBaHUS MPOMCXOJIUT BKIIOUYEHHE O0y4aeMbIX B
IIPOCKTHYIO U HCCIIEOBATEIBCKYIO JESATEIbHOCTh, OCHOBY KOTOPOM COCTAaBIIAIOT
Takhue Y4YeOHbIE NIEMCTBUS KaK yMEHUE BHUJIETh MPOOJIEMBI, CTABUTh BOMPOCHI,
KIaccuumpoBaTh, HAOMIOAATh, MPOBOAUTH SKCIEPUMEHT, JENaTh BHIBOABI U
YMO3aKIIOUEHHUSI, OOBACHSITH, JOKA3bIBATh, 3aIlUILIATH CBOU UJIECH.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIIbHOCTH  4YEJIOBEKa M Kak OJHON0 M3  KOMIIOHEHTOB  MHMPOBOU
KyJIbTypbl.3aJjadya y4eOHOro MpeaMeTa COCTOMT B (OPMUPOBAHHM CHUCTEMBI
XAMHUYECKUX 3HAHUA — BOXKHEUINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX
MOJIOXKEHUH, JOCTYNHBIX OOOOIIEHH MHPOBO33PEHUYECKOr0 XapakTepa, s3bIKa
HayKH, B IPUOOLIEHUH K HAYYHBIM METOJIaM MO3HAHUS MPU U3YUYEHUU BEIIECTB U



XAMHYECKUX peakiuii, B (GOPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEN0BATEIbCKON
JESITEeNFHOCTH, OCBOCHHMU MpaBWJI OE30MacHOTO OOpalleHus C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOLTUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
O0yJarolMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOoJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecriedueHne YCIOBUH, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITa PAa3HOOOPA3HOU NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMM), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opmupoBaHue oOImIeH (QYHKIMOHATHPHOH W E€CTECTBCHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKpY’)KafoIllero MHUpa, WCIONb3Yysl 3HAHWS W OIBIT, MOJNydYEeHHBIC MPH H3yYCHHH
XHUMUH, TPUMEHSATh HMX TpPH PEIICHHH TpoOJieM B TIOBCETHEBHOW IKU3HU W
TPYAOBOH EATEIHLHOCTH;

— (QopmupoBaHue y OOyYaromMXCsi TYMaHHUCTHUYECKHX OTHOIIEHUH,
NOHMMAaHUSl TEHHOCTH XHMHYECKUX 3HAHWUU I BBIPAOOTKH 3KOJOTHYECKH
I1eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOW JEATEILHOCTH B IEJAX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OOmiee YuCIO dYacoB, OTBEACHHBIX HJIs HW3YYCHHS] XMMHHM Ha YpOBHE
OCHOBHOTO 00mero odpasoBanus, coctaBisier 204 gaca: B 7 kimacce — 34 gaca (1
Jac B Hezenmo), B 8 kiracce — 102 gaca (3 waca B Heneno), B 9 kiacce — 68 gacos (2
yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

7 KJIIACC

Xumusn ¢ uenmpe ecmecmeo3HaHun
HepBOHaqaﬂbeIe XUMHUYECCKHUC ITIOHATHUSA

[Ipenmer xumuun. Posib XUMUM B KU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. IloHsATHE O MeTOHaxX IO3HAHUS B XUMHMHU. UMCTBIE BEIIECTBA U CMECH.
Cnoco0Obl pazneneHust cMeceil. XuMHsl KaK 4acTh ecTrecTBo3HaHus. Ilpeamer
xumMuu. EcTecTBO3HaHNE — KOMIUIEKC HAyK O MpuUpoe: GU3MKU, XUMUHU, OUOTIOTHUH
u reorpaduu. I[lonoxkurenbHOE W OTpHUIATENILHOE BO3JCHCTBHE YEIOBEKa Ha
IIPUPOLTY.

IIpenmer xumuu. Tenma u BemecTtBa. (CBOWCTBA BEIIECTB KaK HX
WHJUBUyaIbHbIC pu3HaKu. CBOMCTBA BEILIECTB KaK OCHOBA UX MPUMEHEHUS.

MeToabl u3y4deHusi ecTecTBO3HaHUA. HabirofeHne kKak OCHOBHOW METOJ
MO3HAHMS OKPY’KAIOIIETo MUpa. Y CJIOBUS MPOBECHUs HaOM0eHus. [ umnoresa kaxk
MPENOJIOKEHHUE, 00BICHSIIOIIEE 15830 MPE/ICKA3BIBAIOIIECE MIPOTEKAHUE
HaOII0JaeEMOro  SBJICHUSL. DKCIEPUMEHT. JlaGoparopus. DKCIIEPUMEHT
nabopartopHeii  u  goMamHui. CrmocoObl  (DUKCHpPOBAHUS  PE3YIbTaTOB
skcniepuMenTa. CTpoeHHUE IIAMEHU CBE€YU, CYXOT'O TOPIOYEro, CIIUPTOBKH.

IIpakTnueckas padora «3HAKOMCTBO C JabOpaTOpHBIM O0OPYIOBAHUEM.
IIpaBuna TexHHKH O€30MacHOCTH MpH paboTe B XHMHYECKOM KaOWHETE
(;tabopaTopun)».

IIpakTuueckass padora «HaGmonmeHune 3a ropsiiel CBE4OM. YCTpOHCTBO
cniupToBkH. [IpaBuiia paboThl ¢ HarpeBaTENBHBIMU IPUOOPAMU Y.

MopaeaupoBanue. Mojaenn Kak aOCTparMpoBaHHBIC KOMHUU HM3y4aeMbIX
00BEKTOB M TpolieccoB. Mojgenu B ¢usmuke. InekTpodopHas MamidHa Kak
abcTparupoBaHHas MOJelNb MOJHUU. Moxaenu B Ouonoruu. buonmornueckue
MyJsDKUM. Mojenn B XUMHHU: MaTepuaibHble (MOJEIM AaTOMOB, MOJIEKYI,
KPUCTAJIJIOB, anmapaToB M YCTAaHOBOK) M 3HAKOBbIE (XMMHUYECKHUE 3HAKH,
XUMHYECKUE (OPMYJIIbI U XUMUYECKHE YPABHEHUS).

XuMudeckass CcHMBOJHMKA. XuMmudeckue 3Haku. HWx oOo3HaudeHwue,
MPOU3HOIIEHUE U UH(OpMaLUs, KOTOPYIO OHU HecyT. Xumudeckue Gopmynsl. Ux
o0o3HaueHue, MPON3HONICHNE U WH(POpMAIUs, KOTOPYIO OHH HecyT. MHIeKCh u
KO3 pHUITHEHTHI.

Xumuss u  (pusuka. YHUBEpPCAJIbHBIH  XapaKTep  MOJIOKEHUU
MOJIEKYJIAAPHO-KUHETHYeCKOl Teopuu. [IOHATHUS «aTOM», «MOJIEKYIIa», «HAOHY.



Kpucrannuueckoe coctosiHne BemiecTBa. Kpucraminueckue pemieTKH TBEPABIX
BewecTB. Auddysua. bpoyHoBckoe nBUKEHUE.

Xumuss u ¢usuka. ArperatHble cOoCcTOssHMS BemectBa. [lonstue o0
arperaTHOM COCTOSIHMM BellecTBa. ['a3000pa3Hble, ®KUIKUE U TBEPJbIC BEIIECTBA.
Kpucrannuueckue u amopdHbie TBepable BemiecTBa. OU3NYECKUE U XUMUYECKHE
SIBJICHHUSI.

Xumus u reorpagus. ['eosoruyeckoe CTPOEHHE IUIAHETHI 3eMIIA: AIpPO,
MaHTHs, JuTocdepa. DJIEMEHTHBI COCTaB T'EOJIOTHYECKUX COCTABHBIX YacTel
iaHeTel. MuUHepanbl W TOpHBIE TOPOJbl. MarmMaTuueckue H OCaJ04yHbIe
(opranuyeckue U HEOPraHUUECKUE, B TOM YUCJIE U TOPIOYUE) TTOPO/IBI.

Xumus 1 OM0J10rusi. XMMUYECKUN COCTAaB JKMBOW KJIETKU: HEOPraHUUECKUE
(BOma W MMHEpAJIbHBIE COJM) W OpraHuydeckue (OeiKH, >KHUPBI, YTIEBOJBI,
BUTAMHHBI) BEIIECTBA.

[IpocThie 1 ClIOXKHBIE BEIIECTBA, UX POJIb B )KHU3HEICSITCIIBHOCTH OPraHU3MOB.

buonornueckas posb BoJbI B )kUBOM KiieTke. doTocuuTe3. Ponb xmopoduiiia
B ¢oTocuHTe3e. buonmornueckoe 3HaYEHUE KHUPOB, OCIKOB, I(PUPHBIX Maced,
yIJI€BOJIOB U BUTAMUHOB JIJIS1 )KU3HEACATEILHOCTH OPraHU3MOB.

KauecTBeHHble peakuuu B XUMHUM. [[oHSATHE O KaueCTBEHHBIX pPEAKIIMIX
KaK O peaklMsX, BOCIHPUHMMAEMBIX C IIOMOINBIO 3PEHHs, CIyXa, OOOHSHHI.
Ananutnueckuit 3ddexr. OrmnpenenseMoe BEIIECTBO M PEAKTUB Ha HETO.
B03M0XHOCTh H3MEHEHUS POJIM HA MPOTUBOIOJIOXKHYI0. PacipocTpanenue 3amnaxa
OJIEKOJIOHA, TyXOB WJIM Je30/0paHTa Kak mporecc aAuddyszuu. OOpasibl TBEPIbIX
BEILECTB KPUCTAJUIMYECKOTO CTPOEHUA. MOIeNN KPUCTAIIINYECKUX PELIETOK.

JdemoncTpamuun. Kouteknus pa3HeIX TeJI M3 OJHOTO BEIIECTBA HWIIHU
MaTepuaina (Harmpumep, cTekiia — jabopaTopHas nocyzaa). Kommekius pa3nuaabix
Ten unu GoTorpaduil Ten U3 aTOMUHUS JUIS WITIOCTpAIlMU HJIEU «CBOMCTBA —
nIpuMeHeHHe». Y4eOHoe 000pymoBaHUE, HCIOJb3yeMOe MPU H3yUYCHHH (PU3HKH,
Oouonoruu, reorpapum W XUMHH. ONeKTpodopHas MalluHA B JICHCTBHH.
['eorpaduueckue mozenu (riaolyc, kaprta). buomormueckwe moaenu (MyJSDKH
OpraHOB M CHCTEM OPIraHOB PACTEHUM, KMBOTHBIX M 4esioBeka). duznueckue u
XUMUYECKHE MOJIEIN aTOMOB, MOJIEKYJI BELIECTB U UX KPUCTAJUIMYECKUX PELIETOK.
OObemMHBIC U IMIAPOCTEPKHEBBIE MOJIEIN BOJIbI, YTIIEKUCIOTO U CEPHUCTOTO Ta30B,
MeTaHa. PacnpocTpaHneHue 3amaxa OJI€KOJIOHA, AyXOB WJIM J€30/l0paHTa Kak
nporecc audpdys3un. OOpas3ibl TBEPIbIX BEIIECTB KPUCTAIIUUYECKOTO CTPOCHMS.
Mopgenn KpUCTaUIMYECKUX peleToK. Tpu arperatHblX COCTOSIHUSL BOJIBI.
«llepenuBanue» yYIrIAEKHUCIOrO0 ra3a B CTaKaH Ha YPaBHOBEIICHHBIX Becax.
Komnekmust kpuctauimueckux W aMOp(HBIX BEHIECTB W W3JETUN W3 HHX.
Konnexkuuss muHepanoB (JIa3ypuT, KOPYHH, XaJIbKOIMUPUT, (IIIOOPUT, TaJUT).
Konnekuusti ropubix mnopoj (TpaHutr, paszinyuHble (OpMBI KallbllUTa — Me,



MpaMop, u3BecTHAK). Kosiekuusi roproumx HcKonaembix (HedTh, KaMeHHBIN
yToJb, ciaHilbl, Topd). CoupToBast SKCTpaKIUs XJIOpoduiIia U3 3€JIEHBIX JIUCTHEB.
KauecTBeHHas peakuys Ha kuciaopol. KauecTBeHHas! peakius Ha yIrIeKUCIbIN ras.
KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOJY.

JlaGoparopHbie omnbiTbl. OmnucaHWe CBOWCTB KHUCIOPOAA, YKCYCHOMU
KHUCIIOTHI, amoMuHUs. CTpoeHue MmiIaMeHu (CBe4H, CHUPTOBKH, CYXOr'0 TOPIOYETO).
WzroToBiieHne Mojene MONEKYJl XHUMHUYECKHMX BEIIeCTB M3 IUIACTUJIMHA.
HaGmionenre  OpOYHOBCKOTO  JBMJKEHHSI 4YAaCTUYEK YEPHOW TyIIM TOA
MUKpOCKONIOM. M3yueHue TrpaHuTa C TOMOMIbIO YBEJIMYUTEIBLHOTO CTEKIA.
OO6HapyxeHue )K1pa B CEMEHaX MOJICOJIHEUYHMKA U Tpetkoro opexa. OOHapykeHue
»QUpHBIX Macel B amneilbCMHOBOM Kopke. OOHapyXeHHe Kpaxmaia M Oenka
(k1eKOBUHBI) B MIIEHWYHOW Myke. [IpormyckaHue BBIIBIXa€MOTo BO3JyXa depes
U3BECTKOBYIO BONY.

Mamemamuxka ¢ xumuu

OTHOCUTe/IbHBIE aTOMHasi M MoJeKyJsipHasi Maccbl. [lonsatue 006
OTHOCHUTEJIBHOM aTOMHOM W MOJEKYJIpPHOW Maccax Ha OCHOBE BOJOPOIHOM
enuHMIBl. HaxokaeHne OTHOCHTEIbHOM aTOMHON MacChl XMMHUYECKHUX 3JIEMEHTOB
no tabmuie J[. M. MenneneeBa. HaxoxaeHue OTHOCHUTETBHOW MOJICKYJISIPHOM
Macchl 1O (opMmyse BelecTBa Kak CYMMBI OTHOCHTENIBHBIX aTOMHBIX Macc,
COCTaBJISIFOIIIMX BEUIECTBO XMMUUYECKUX JIEMEHTOB.

MaccoBasi 10151 XMMHY€CKOI0 3JIeMEHTA B CJI0KHOM BemiecTBe. [lonsTue
0 MacCOBOH J10Jie XUMHYECKOTo 3jieMeHTa (W) B CIIO)KHOM BEIIECTBE U €€ pacuer
no ¢opmyne BemecTBa. HaxoxneHue ¢GopMyJibl BEIIECTBa 10 3HAYCHHUSAM
MacCOBBIX JIOJIeH 00pa3yIOIIUX €ro AJIEMEHTOB.

Yucreie BemecTBa U cmecHu. [[oHATHE O YMCTOM BEMIECTBE M O CMECH.
Cwmecu razooOpasHbie (BO3MyX, NPHUPOIHBIN ra3), >kuakue (HedTb) W TBEPIbIC
(ropubie moponbl, KyauHapHeie cmecu W CMC). CMmecu TOMOIEHHbIE U
reTeporeHHEbIC.

O0bemHast 107151 KOMIIOHEHTA ra30Boi cmecu. [lonsaTue 06 00BEMHOM J0ITe
(@) xommoHeHTa ra3oBoii cMecu. CocTaB BO3JayXa W IPHUPOAHOro rasa. Pacuer
o0beMa KOMITOHEHTA Ta30BOM CMECH I10 €ro 00BEMHOM J0JIe U HA000POT.

MaccoBast 1o BemecrBa B pactBope. [loHAaTHe 0 MaccoBoul pgoie
BemiecTBa (W) B pacTtBope. PacTBopuTtenb M pacTBOPEHHOE BelIecTBO. Pacuer
MacChl PacTBOPEHHOTO BeEIIeCTBA IO Macce€ pacTBOpa M MacCOBOM joJie
PACTBOPEHHOIO BEIIECTBA U IPYTHE PACUETHI C UCIIOJIH30BAaHUEM ITUX MOHATHH.

IIpakTuueckas padora «lIpuroropnenue pactBopa c 3aJaHHOH MacCOBOM
JI0JIEH PaCTBOPEHHOTO BEIIESCTBAY.



MaccoBass poast nmpumeceil. [loHATHE O YMCTOM BEIIECTBE W INPHUMECH.
MaccoBast nonss mpumecu (W) B oOpasiie ucxoaHoro BemiecTBa. OCHOBHOE
BEILIECTBO. PacyeT Macchl OCHOBHOI'O BELIECTBA 10 MACCE BELIECTBA, COAEPKAIIETO
ONPENIEIICHHYIO MAaCCOBYIO JIOJIIO IIPUMECEN, U IPYTUe pacueThl ¢ UCIOJIb30BAHUEM
ATUX MOHATHUH.

JeMoHcTpanuu. MuHepanbl KynpuT ¥ TeHOpUT. KOJuleKIuu paziuyHbIX
BUJIOB MpaMopa 1 U3aeiauil (WM WUTIOCTpauil uzaenuil) u3 nvero. CMechb peyHoOro
U caxapHoro mecka u ux pazgenenue. Komnekuus Heptn M HEPTEHNpOAYKTOB.
Komnnekust 66ITOBBIX cMecel (KyauHapHbIX cmeced, CMC, maMiyHei, HaluTKOB
u 11p.). narpamma o0beMHOr0 coctaBa Bo3ayxa. JluarpaMma 0ObeMHOIO cOCTaBa
npupoaHoro raza. O6pasisl BEUIECTB U MATEPUANIOB, COJAEPKALUX ONPEIEICHHYIO
JIOJIFO TIPUMECEM.

JlaGopaTopHble onbIThbl. M3yueHue coctaBa OBITOBBIX KYJHWHAPHBIX H
XO3SIICTBEHHBIX CMecel 1Mo ATUKeTKaM. M3ydeHnue coctaBa HEKOTOPBIX OBITOBBIX U
(dapmaleBTHYECKUX MpEenapaToB, COACPKAIIMX ONPECICHHYIO TOJII0 MpuMecen
M0 UX ITHUKETKAM.

Hesnenusn, npoucxooaujue c geuyecmeamu

Pa3nenienne cmeceid. [loHsATHE O pa3leCHUM CMECEHM U OUYKMCTKE BEIIECTB.
Hekoropsle mpocreiiniue crnocoObl pa3ielieHus: CMEceil: MpocerBaHue, pasielieHue
CMeceil  TOpOIIKOB  JKeje3a W Cepbl,  OTCTauBaHWE,  JEKaHTalMs,
HeHTpudyrupoBaHue, pazieJIieHue ¢ TOMOUIBIO JETUTEbHON BOPOHKH.

®OuabTpoBanue. OunbTpoBanue B aboparopuu, ObITY U HA MPOU3BOJICTBE.
[Tonsitue o punpTpare.

Ancopoumsi. [lonsatre o0 ancopOumm W ajncopOeHTaX. AKTUBHPOBAHHBIN
yroJib KaK BaXXKHEHIINI aicOpOEHT, ero UCIOJIb30BaHUE B OBITY, Ha MPOU3BOICTBE
Y B BOCHHOM Jieji€. Y CTPOMCTBO MPOTUBOrasa.

Jductrninsauua. [[UCTUISAIUS KaK MpoIEecC BbICICHUS BEIIECTBA U3 KUIKOU
cmecu. JlucTiuimpoBaHHas BojJia M 00JacTH €€ TPUMEHEHHUS.

Kpucranauzanus win BeinapuBanue. Kpucramiuzamnus U BbllIapuBaHUE B
nabopatopun (KpuctammuzaTopsl ¥ (aphopoBble YalIKK ISl BbIIApUBAHUS) U
npupozae. [leperonka Hedtu. Hedrenponykrel. @pakirioHHas IEPErOHKA KUIKOTO
BO3AyXa.

IpakTnueckas padora «O4UUCTKA MOBAPEHHON COJI.

Xumnuyeckue peaxkuuu. [[oHATHE O XMMHUYECKOW pPEaKIMU Kak IMPOIECCE
MPEBPAICHUS OJHUX BEIIECTB B JpPyrue. YCIOBUA TEYEHUS W NPEKPaAILCHUS
XUMHUYECKHX PEAKIIUH.



Ilpu3Hakn xuMuYeckux peakumi. [Ipr3HaKM XMMHYECKUX pPEAKLIHMN:
W3MEHECHUE LBETA, BBINAJCHUE OCAAKA, PACTBOPEHUE MOJYUYEHHOIO OCaJIKa,
BBIJICJICHUE Ta3a.

Jemoncrpanun. [IpocenBanue cMecu MyKu U caxapHOro rnecka. Pa3agenenue
CMECH TMOPOIIKOB CEPBI M kKeje3a. Pa3nenenne cMecu MOPOLIKOB CEPhl U IECKA.
Paznenenne cmecu BOABI M PACTUTEIBHOIO Macia C IOMOIIBIO JEIUTEIBHOU
Boponku. llenTpudyruposanue. DunbTpoBanue. Koimekuus pecnupaTopHBIX
MAacCOK U MapJeBbIX MOBS30K. AJICOPOIIMOHHBIE CBOMCTBA aKTUBUPOBAHHOI'O YTJIS.
Cuiikarenb U €ro IpuMEHEHHE B OBITY M JIETKOW MPOMBIIIIIEHHOCTH. [IpoTrBoras
U ero ycrpouctBo. IlonmydyeHue AUCTWIIMPOBAHHOW BOJBI C TOMOIIBIO
1a00paTOpHOM YCTAaHOBKM JJII TEPETOHKH JKUAKOCTeH. Pasznenenue cmecu
nepMaHraHata M JUXpoMaTa Kajius CcrnocoOoMm KpucTtaumzanuu. Kosmekmus
«Hedts n HedTenpoaykTe». B3anmonaeicTBue MOPOIIKOB JKejie3a M CEepbl MpPH
HarpeBaHuu. llonmydyeHne yriaekuciioro ra3a B3aMMOJCUCTBUEM MpaMopa ¢
KHUCIIOTOM U OOHapy)KEHHE €ro ¢ MOMOIIBI0 M3BECTKOBOM BOAbI. Karamutuueckoe
paslioKeHue TepoKcHla BoJopoja (KaTajiu3aTop -— JUOKCHJ Maprasia).
@DepMEHTAaTUBHOE PA3JIOKEHUE TMEPOKCHUIA BOAOPOAA C IMOMOUIIBKO Karaiasbl.
KuciotHeiii OrHeTymuTenb, €ro yCTPOMCTBO M NPUHUUN JACHUCTBUSA. Peakuus
HEUTpanu3aluy OKpalieHHOro (eHoN(TaTenHoM pacTBOpa IIEIOYU KHUCIOTOH.
B3aumopelictBue pacTtBopa IepMaHraHara M JIUXpoMara Kajlus € pacTBOPOM
cynbura Hatpus. [lomyuenue ocanka rugpokcuna menu (ll) wim ruapoxcuma
xenesa (l1l) peakuuelr oOmena. PacTBopeHue MOy4eHHBIX 0CAIKOB THAPOKCUIOB
METAJUIOB KUCIOTOM. [lonydeHne yriekuciaoro rasa B3aMMOACHCTBHEM pacTBOpPa
KapOOHaTa HATPHS C KUCIOTOM.

JlabopaTopHble ombIThI. Pa3neneHne cMecu CyXoro MOJIOKA M PEYHOIO
necka. M3roroBnenue ¢uiabTpa U3 GUIBTPOBAIBLHON OyMmMaru wWin OyMaKHOU
canderku. M3rotoBrneHrne MapiieBbIX MOBSI30K KaK CPEACTBA HHAMBHUAYATbHOU
3al0UThl B IIEPUOJ HBOUAEMHUM rpumnma. M3ydeHue coctaBa W TNPUMEHECHUS
CUHTETUYECKUX MOIOLINX CPEACTB, COJIEPKAMX SH3UMBL. M3ydyeHue ycTpoicTBa
3aKUTAJIKH U €€ TJIAMEHHU.

Pacckazvl no xumuu

Pacckasbl 00 yueHbIX. Bbernaronipecss pycCKHE yYEHBIE-XMMHUKH: KU3Hb U
nestenbHOCTh M. B. JJomoHocoBa, JI. 1. Menneneesa, A. M. byTieposga.

Paccka3bl 00 3JjieMeHTax M BellecTBax. MeTamipl: ajJlOMUHUH, KEJIe30,
3o10t0. HemeTamnbl: a3ot, Bogopoa. Bona. Xnopun narpus. Kapoonat kanbius.

Pacckasbl 0 peakuusax. @orocunres. ['openune. Kopposusa merannos.

IIpakTuueckass padora (IoMamHUM SKcnepuMeHT) «BbIpamuBanue
KPHUCTAJUIOB conm» U «Koppo3us MeTamioBy.



8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posb XMMUK B KU3HU Ye€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHCHHS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHHs. Kiaccudukarus
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHBIM 000PYTOBaHUEM, U3yUYEHUE U ONHCAHUE
¢uznuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOM) SBICHUN, HAOMIOACHNE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYUCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucnopoma. CrnocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroinb M METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. Dusnueckue MW XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHU M.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHns ropeHust (mokapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopoja (rOpeHHe), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIENOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHUSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJLUIAMU
(HatpuieMm ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieqoBaHue OoOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,



uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETaulaMH, pPEeakUMi HEUTpaln3aluy, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJlad N0 TeMe «BaxkHehlune KIacChl HEOPraHUYECKUX
COCMHECHUIN.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEpHBIC OKCHIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u Tpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IepHOJia U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTa 110 ero nosoxeHuto B [lepuoanueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHs HAaykh W npaktuku. [[. V. MeHneneeB — y4€HbI U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIponiecchl okucaeHus u BoccTaHOBIeHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaW3, CHUHTE3, KiIaccudukanus, TMEePUOTUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: maTtepusi, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PAMOAKTHBHOCTH, MOJIEKYNA, JCKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (PM3UYCCKUE BEIMYUHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JeMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MCHCHHH CBOMCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpPEX TMEPHOJOB, Kajaus, KajdbllUd W UX
COCIMHCHWIH B COOTBETCTBHHM C TIOJIO)KCHHEM J3JIEMEHTOB B Ilepuoaudeckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUM, TeHETHYECKasl CBSA3h HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U DHIOTEPMUUYECKUE PEAKIUU, TEPMOXUMUICCKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMid ¢  HCMHOJIB30BAaHUEM  MeEToja
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusl MPOTEKaHUSI peaKluii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JIEUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMALMU KHUCJIOT, IIEJIOYER U COJel
(BO3MOXHO  MCIOJB30BAHME BHUAECO MaTEpPHANIOB), IMPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o00pa3oBaHHWE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha HOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapakTtepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
CongHasg KHCIIOTa, XMMHYECKHE CBOWMCTBa, IMOJy4YeHHUE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢uU3HYECKHE ¢ XUMHUYECKHE CBOWCTBa (00Omue Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEAUHEHUM B TpUpoJe. XUMHUUECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, PacCIpOCTPAHEHUE B MPHUPOJE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HeHHE OKPY>KaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOIHBIE
MoauUKAIMK, PACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, IMapHUKOBBIN
sbdexT. YronbpHas KucnoTa u e€ coiu, uX (PU3nYecKne U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJIOTUYECKU BaKHBIX BEIIECTBAX: KMUpaX, OelKax, yrieBojgax — U ux
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npuMenenne. CoequHeHuss KpeMHust B npupoje. OOuue mnpeacTaBieHus 00
okcune kpemuus (1V) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIB30BAHHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobaeMbl 6€30MacHOTO HCIOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM JKU3HHU.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajloreHOoB M WX COCAWHEHHUM (BO3MOXKHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  HMCIOJIb30BAaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJIeHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMAaTepuasoB), oOpas3amMu a3oTHBIX U (PocPopHBIX ya0OpeHUid, MoaydeHue,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHWs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THOM KUCTIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MojJyyeHue, COOMpaHue, paclo3HaBaHUE M H3y4YEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIe HeEMETAIIIIBI U UX COSTUHECHUSY.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€Tka.  DIEKTPOXUMHUYECKHH  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABl HaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupojae. PU3nUeCcKue U XUMUYECKHNE CBOMCTBA MarHus
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCuabl, THAPOKCU bl U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajlbLHWs, alFOMUHUA, LIMHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpus, Kaius M Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAIUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHUE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: wmaTtepusi, aTOM, DOJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dorocuHTe3, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIC MOPOJIHI,
NIOJIC3HBIC MCKOIIAEMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOECHMSI MPOrpaMMbl OCHOBHOI'O OOUIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU WU HOpPMaMU T[OBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTMXKEHUAX M OTKPBITHUSX MHUPOBOM U OTEYECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0ooOpa3oBaHHIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

HMHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQEeCcCrii U Tpy/ia pa3IudHOro pojia,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPpU paboTe ¢ BEUIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JIA
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O LIEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue I NOpeIMETHOM ob0mact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PpPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccOBas JIOJs BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(PHUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE IPUMEPAMH MOJEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMaTH3aluIo, Kiaccuukaiuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenioBaTh ~ NIpaBUjaM  MOJb30BaHUS  XMMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHYECKON pEaKUHH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIINIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MaJjiblX MEPHOJ0B U IJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS JJIEKTPOJIMTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO »JJIEeMEHTa 1o (dopMyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CHUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ KonTpoabHubie IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
bubmmoreka [{OK
P 1 X 11 2
aznen MMM B IIEHTPE €CTECTBO3HAHUS 0 htts://m.eds0o.ru/7f41837¢
bubmmoreka [{OK
P 2 M 1 1
asielt ATCMATHIE B XHMIH 0 https://m.edsoo.ru/7f41837c
SBneHus, MPOUCXOISIINE C bu6moreka [IOK
P 3 11 1 3
et BEIECTBAMU https://m.edsoo0.ru/7f41837¢c
bu6moreka [IOK
P 4 P 3 0 0
Al ACCRAIBLTIO XHMHH https://m.edsoo.ru/7f41837c
PezepBHoe Bpemst 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 34 5 6
I[TPOTPAMME



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

8 KUIIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB u duexkTpoHHble (¢ poBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoanunie TpakTuyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1.IlepBoHavyasibHble XUMHYECKHE MIOHSATHSA
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 6 0 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 16 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 22
Pa3znen 2.BaxHeiilme npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB
51 Bo3ayx. Kucnopon. 1 0 1 bu6moreka [IOK
[MTousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 6 0 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Bopa. PactBopel. [lonsitue 11 1 1 bu6mmoreka [IOK
00 OCHOBaHUAX https://m.edso0.ru/7f41837¢c
CHOBHBIC KJIACChI
2.4 I?eopraHI/I‘{eCKI/IX 20 1 1 bubmmorexa IOK
. https://m.edsoo.ru/7f41837c
COCIUHECHUI
Hroro no paszneny 48

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. U. Mengeneesa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [{OK

31 XHMIHHECKHX SIICMEHTOB . 14 https://m.edso0.ru/7f41837c
N. MenneneeBa. Ctpoenue
aToma
XuMudeckas CBS3b.

3.9 OKucIuTebHO- 13 bubmmoreka [{OK
BOCCTaHOBHTEJIbHBIE https://m.edsoo.ru/7f41837¢c
peaxiuu

Hroro mo pazgeny 27

PezepBHoe Bpemst 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XMuMHUYeCKHe peaKIMU
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 0 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2.MeTa/uibl U MX COeUHEHHUS
bu6mmoreka [IOK
2.1 O61ue cBoif e 4 0 0
HIHE CBOMCTEA METAILIon https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.2 Baxueiimue me euHe 16 1 2
WIHCHILIHE METALILLT HX COCHEI https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznea 3.Hemera/sibl 1 MX COeAMHEHUSA
31 OO01as XxapakTepUCTUKa XUMUYECKHX JIEMEHTOB 4 0 1 bubnunoreka [JOK
' VIIA-rpynnst. ["anorens https://m.edsoo.ru/7f41a636
3.9 OO11ast XxapakKTepUCTUKA XUMHYECKHX 3JIEMEHTOB 6 0 0 bubnuoreka [IOK
' VIA-rpynmel. Cepa u e€ coetuHeHus https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
3.3 | OOmas xapakTepuCTHKa XUMHUYECKUX DJIEMEHTOB 7 0 1
t P P https://m.edso0.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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

VA-rpynmsl. A30T, pocdop 1 ux coeauHeHus

OO01mas XxapakTepuCTUKa XUMUIECKIX DJIEMEHTOB

N bubnuoreka [JOK
3.4 | IVA-rpynmel. Yraepon 1 KpeMHUE U UX 8 https://m.edsoo.ru/7f41a636
COCITMHEHUS
Wroro mo pazueny 25
Pasznen 4.Xumus u okpyxxaiomnias cpeaa
4.1 BeniecTBa u maTepuanbl B KHU3HU YEIOBEKA 3 brbmmorexa [OK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubamorera LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka KOHTpOJIbeIe HpaKanecxne I[aTa Oﬁpa3OBaTeJII)HI)Ie
Bceero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 XuMUS KaK 9acTh €CTECTBO3HAHUSI. 1 0 0 bu6mmoreka [IOK
[MpeameT xumMuu https://m.edsoo.ru/7f41837c
2 Habntoienue u 3KCnepuMeHT Kak bubnuorexa [JOK
METO/IbI U3yYCHUS €CTECTBO3HAHUS 1 0 0 https://m.edsoo.ru/7f41837c
B XUMHUH
3 [TpakTudeckas padota 1. bubnmorexa [JOK
3HaKOMCTBO C JJa0OPaTOPHBIM 1 0 1 https://m.edsoo.ru/7f41837c
obopynoBanuem. [IpaBuiia
TEXHUKH 0€30MacHOCTH
4 [IpakTuueckas padota 2. bubnuorexa [JOK
Habmronenue 3a ropsiieii CBEYOH. 1 0 1 https://m.edsoo.ru/7f41837c
YCeTpoicTBO M paboTa CIIUPTOBKH
5 1 0 0 bu6mmoreka [JOK
MoaenupoBaHue https://m.edsoo.ru/7f41837c
6 bubmuoreka [JOK
1 0 0
XUMHUYECKUE 3HAKUA U (HOPMYIIBI https://m.edsoo.ru/7f41837c
7 1 0 0 bubmuoreka [JOK
Xumus u pusnka https://m.edsoo.ru/7f41837c
8 1 0 0 bubmuoreka [JOK
ArperaTHble COCTOSIHUS BEIECTBA https://m.edsoo.ru/7f41837¢c
9 1 0 0 bubmuoreka [JOK
Xumus u ¢pusndeckas reorpadus 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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

10 bubnmoreka [JOK

XuMust 1 OHOJIOTHS https://m.edsoo.ru/7f41837c
11 bu6mmorexa [{OK

KauecTBeHHbBIC peaKIIUU B XUMUH https://m.edsoo.ru/7f41837c
12 OTHOCHUTENbHAS aTOMHAS 1 bubmmoreka [{OK

MOJICKYJISIPHAS] MaCChI https://m.edsoo.ru/7f41837c
13 MaccoBas /10715 2JIeMEHTa B bubmmoreka [{OK

CIIO’)KHOM BEIIIECTBE https://m.edsoo.ru/7f41837c
14 bubmmoreka [{OK

UnCThIE BEIIECTBA U CMECH https://m.edsoo0.ru/7f41837¢c
15 bubmuorexa [JOK

OObeMHas 10JIs Ta3a B CMECH https://m.edsoo0.ru/7f41837¢c
16 MaccoBas /10715 BeIecTBa B bu6moreka [IOK

pacBope https://m.edsoo.ru/7f41837c
17 [IpakTuueckas padota 3. bubmuorexa [JOK

[TpurorosiieHre pacTBopa C https://m.edsoo.ru/7f41837c

3aJJaHHOI MacCOBOM JoJIel

PacTBOPEHHOTO BEIECTBA
18 bu6mmoreka [JOK

MaccoBas 10711 ipuMeceit https://m.edsoo.ru/7f41837c
19 Pewrenue 3aaau u ynpaxHeHu# 1o bu6mmoreka [JOK

Teme «MaTeMaThKa B XUMUN https://m.edso0.ru/7f41837¢c
20 Kontponsnas padora Ne 1 mo teme bubnnorexa [JOK

«MartemMaTHKa B XUMHK» https://m.edso0.ru/7f41837¢c
21 bu6mmoreka [JOK

Paznenenue cmeceit https://m.edsoo.ru/7f41837c
22 bu6mmoreka [JOK

OunpTpOBaHUE

https://m.edsoo.ru/7f41837¢c



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

23 bubnmoreka [JOK
AncopOuus https://m.edsoo.ru/7f41837c

24 bu6mmorexa [{OK
JIMCTHIUTSAIMSI WK TIEPEroHKa https://m.edsoo.ru/7f41837c

25 OO6cyxeHne pe3ysbTaToB bubnuorexa [JOK
paKkTHYecKoi paboTel Ne 4. https://m.edsoo.ru/7f41837c
BeIpaniusanue KpUCTaIOB COJIU
(TOMaIIHUM OTIBIT)

26 XUMHYECKUE peakluu. Y CIOBUS bubnuorexa [JOK
MPOTEKAHUSI U MPEKPAICHUS https://m.edsoo.ru/7f41837c
XUMHUUYECKUX PEaKINi

27 bu6moreka [IOK
[Mpu3HaKK XMMUYECKUX peaKiuit https://m.edsoo.ru/7f41837c

28 [TpakTuueckas padota 5. Ouncrka bubmuorexa [JOK
MMOBApEHHOM COJH https://m.edsoo.ru/7f41837c

29 OO6cyxeHne pe3yabTaToB bubnuorexa [JOK
MPaKTHYECKOi paboTh Ne 6 https://m.edsoo.ru/7f41837c
«3ydenue mnporiecca KOppo3UH
Kere3a» (IOMalTHUH OTIbIT)

30 O06o01eHre 1 akTyaIn3aIus bubmuoreka [JOK
3HaHUM 10 TeMe «SIBieHus, https://m.edsoo.ru/7f41837c
MIPOUCXOISIIHNE C BEIECTBAMMY.

[ToaroToBka K KOHTPOJIBHOM
pabote Ne 2

31 KonTtponrHas padota Ne 2 o teme bubnuoreka [IOK
«SIBneHwMsI, TPOUCXOISAIIHE C https://m.edsoo.ru/7f41837¢c
BEIIECTBAMUY

32 Paccka3bl 00 y4eHbIX bubnuoreka [IOK



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

https://m.edsoo.ru/7f41837¢c

33 Pacckaspl 00 aneMenTax u 1 bubnmoreka [JOK
BEIL[ECTBAaX https://m.edsoo.ru/7f41837c
34 1 bubnuorexa [JOK
Pacckasbl 0 peaknusx https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoTsl pecypchl
1 [Ipeamer xumun. Posib xumun B 1 0 0 bubnuoreka [IOK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 0 0 bubmmoteka [IOK
XUMHUN https://m.edsoo.ru/ff0d227e
3 [TousTre 06 ucTopuu
BO3HHUKHOBEHHS pra3BmHﬂ XUMUHU. 1 0 0 bubaorera HOK
https://m.edsoo.ru/ff0d227e
XUMUS B CUCTEME HAyK
4 [IpakTrueckas padota Ne 1
«IIpaBuiia paboTHI B 1a00OpaTOpUU U 1 0 1 bubmauoreka [IOK
puéMBI 0OpaICHHS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)
5 YucTele BEIECTBA 1 CMECH. 1 0 0 bubanoreka LIOK
CriocoObI pa3aeicH s CMecei https://m.edsoo.ru/ff0d26ca
6 [IpakTnueckas padora Ne 2
«lfasneneHHe cﬁeceﬁ (Ha mpumepe 1 0 1 budioorera HOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
! ATOMBI ¥ MOJIEKYJIbI 1 0 0 budanoraa UO
https://m.edsoo.ru/ff0d2a6c
8 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 0 0 bubmmoreka [IOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
d [IpocThie U cIOKHBIE BELIECTBA 1 0 0 bubmmorera [JOK
https://m.edsoo.ru/ff0d2a6c
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10

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

bubaunoreka [IOK
https://m.edsoo.ru/ff0d2d50

11 3aKOH MOCTOSHCTBA COCTaBa
BeliecTB. XuMudeckas Gopmyia. bubnnoreka [IOK
BajleHTHOCTE aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
12 Ornpenenenre BaJCHTHOCTH aTOMOB
o I@){)oﬂpMynaM OMHApHBIX budaporesa HOK
5 https://m.edsoo.ru/ff0d2eae
COCIMHCHU I
13 OTHOcCHUTENbHAS aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs bubaorera HOK
https://m.edsoo.ru/ff0d323c
Macca
14 MaccoBas g0l XUMAYECKOTO bubanoreka IIOK
3JIEMEHTA B COEIUHECHUU https://m.edso0.ru/ff0d350c
15 Komuuectso Bemecrsa. Mouib. bubanoreka [IOK
MousipHas Macca https://m.edsoo.ru/ff0d5230
16 ®Ou3nvecKrue U XUMUYECKHE SIBICHUSL. bubmmoreka [IOK
XuMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haky U ycIoBHs MPOTEKAHUS bubmnuoreka [IOK
XHUMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al16
18 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [IOK
XUMHUECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
19 BrrunciaeHust KoaudecTBa, MacChl Bubmorexa TIOK
BeHiecTBa fo ypaBHteMM https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKIui
20 Knaccudukarus XuMHUYECKUX

peakiuii (COeAMHEHUS, Pa3I0KECHHS,
3aMeleHus, oOOMeHa)

bubmmoreka [HOK
https://m.edsoo.ru/ff0d3f34
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21

M. B. JIoMOHOCOB — y4€HBbIN-
sHImKIIoneaucT. O000ImeHe u
CUCTEMAaTHU3alus 3HAHNHN

bubaunoreka [IOK
https://m.edsoo0.ru/ff0d40c4

22 KonTponsnas padora Nel budavoron QUK
B https://m.edsoo.ru/ff0d4290
23 Bozxyx — cmecsk razoB. CocraB
Bosijxxa. Kucnopon — snement u buuorea HOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
24 MouisipHbiii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
25 Brruncnenus o6b€Ma, Komu4ecTBa
BEIIECTBA rasa Io er(; HU3BECTHOMY budooeia HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
26 OOBEMHBIC OTHOIICHUS Ta30B MPH bubmauoreka [IOK
XUMHUYECKHUX PEaKIHIX https://m.edsoo.ru/ff0d55a0
27 Boruncnenus 00bEMOB razoB 1o
YPaBHEHHIO PEAKIIMU Ha OCHOBE budores HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH I'a30B
28 bubmnuoreka [IOK
OTHOCHTEbHAS TNIOTHOCTD T'a30B https://m.edsoo.ru/ff0d5708
29 duszndecKrue 1 XMMUIECKHE
CBOMCTBA KUCJIOPOJia (peaKIuu bubauoreka [[OK
oKucIeHus, ropenne). [lousrue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
30 CriocoOslI mosTyueHus: KUCIopoia B
naboparopuu quPOMBIHJJIeHl:;-IOILTH. Ludanorea UOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
31 TennoBoit 3¢ ekt XumuuecKoit bubnuoreka [IOK
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pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YPaBHCHUU,
OK30- U SOHAOTCPMUUYCCKHX PCAKIUAX

https://m.edsoo.ru/ff0d4790

32 Tommmso (HeTh, Yroab U METaH).
3an$I3He}EI/I€(1];OSII§FX21 CIocoObI Zro budtoieka HO
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
33 [IpaxTrueckas padota Ne 3 o Teme
<<1PlonyquHe " I()IO6I/IpaHI/Ie buuorea HOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4EHUE eTO CBOMCTB)»
34 Bonmopon — snemeHT u mpocToe bubauoreka [IOK
BeriecTBo. Haxosxaenue B pupo/ie https://m.edsoo.ru/ff0d4dd0
35 dusnyecKkue 1 XUMHUECKHE
cBoiicTBa Bojiopoaa. [Ipumenenne Babmorera IIOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
36 [ToHsATHE O KHCIIOTAX U COMISAX bubauorexa HOK
https://m.edsoo.ru/ff0d50d2
37 CriocoOsI moTy4eHust BOA0poaa B bubanoreka LIOK
n1abopaTopHH https://m.edsoo.ru/ff0d4dd0
38 [IpakTunueckas padora Ne 4 o teme
«IE)IonyquHe u I0)061/1paH1/Ie BOJIOpOJIA buGnorera HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE ero CBONCTB
39 Boruncnenus o ypaBHEHUSIM
XUMHUYECKON PEaKIiu: KOJINYECTBA
BEIICCTBA, 00bEMA, MACChI 1O
W3BECTHOMY KOJTMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIn bubmunoreka [IOK
MPOIYKTOB peaKkIUU https://m.edsoo.ru/ff0d4f42
40 ®Ou3n4eCcKrue U XUMUYECKHE bubmmoreka [IOK
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CBOMCTBA BOJEI

https://m.edsoo.ru/ff0d587a

41 CocraB ocHoBanuil. [lonsitue 00 bubnuoteka [IOK
MHJIUKATOPaX https://m.edsoo.ru/ff0d59e2
42 Bopa xak pactBopuTenn budtoieka HO
https://m.edsoo.ru/ff0d5b40
43 HacwImmennbie 1 HEHACHIIICHHBIC
paCTBI(I)IpI)I. MaccoBas )101;15[ BEIECTBA buuorea HOK
https://m.edsoo.ru/ff0d5b40
B pacTBOpe
44 [IpaxTnueckas padota Ne 5 o Teme
«IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
oTpeieIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
45 CriocoObl BbIpakeHUsI KOHIIEHTPAIlUU
pacTBOPOB: MaccoBas J0JA bubmauoreka [IOK
PacTBOPEHHOTO BEIIECTBA, MOJIIPHAS https://m.edsoo.ru/ff0d5b40
KOHIICHTpaIus
46 Brruncnenus ¢ UConb30BaHUEM
MIOHSATHUS «MAcCOBast JI0JIsI BEIIECTBA bubmmoreka [IOK
1 MOJISIpHAs! KOHI[CHTPAIKs B https://m.edsoo.ru/ff0d5b40
pactBope»
47 Ponb pacTBOpOB B pupoie U )KU3HU
‘ICHOBI;KEI. KII:yFOBOIfOTpBgJJH B budanoro UO
https://m.edsoo.ru/ff0d5b40
IPUPO/IC
48 3arpsi3HEeHUE IPUPOAHBIX BOJ. bubauoreka [[OK
OxpaHa ¥ 0YMCTKA IPUPOAHBIX BOI. https://m.edsoo.ru/ff0d5b40
49 O06o001eHne U cucTeMaTu3anus bubmunoreka [IOK
3HaHUH https://m.edsoo.ru/ff0d5b40
50 KonTtponeHas padoTa Ne2 bubnuoreka [IOK
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https://m.edsoo.ru/ff0d6342

51 Oxcuppl: cocTaB, KiIacCUpUKAIUS, bubnunoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
52 [ToyueHnue 1 XUMUYIECKHE CBOMCTBA Bubmiorexa TIOK
KHCTIOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
53 Berurcnenus o ypaBHEHUSAM
XUMHYECKON PEaKIMH: KOJMIECTBA
BelecTBa, 006EMa, MacCHl 1o bubmnoreka ITOK
M3BECTHOMY KOJIMYECTBY BEIIIECTBA, https://m.edsoo.ru/ff0d664e
00BEMY, Macce peareHTOB Win
MIPOJTyKTOB PEaKITUN
54 [TonsiTue o ruaApoKCUIaAX — BuGmorexa 1IOK
OCHOBAMIIX https://m.edsoo.ru/ff0d664e
KHCIIOPOJICOACPIKAIINX KHCIOTaX
55 OcCHOBaHHUS: COCTaB, bubaunoreka [IOK
Kaaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
56 [I€émoun, UX CBOKMCTBA U CIIOCOOBI bubmmoreka [IOK
MOJTyYEeHHUS https://m.edsoo.ru/ff0d67ca
57 HepacTBopumbie ocHOBaHUS, UX bubmnuoreka [IOK
CBOWCTBA M CIIOCOOBI MOJTYyYCHHUS https://m.edsoo.ru/ff0d67ca
58 Boruncnenus o ypaBHEHUSIM
XMMHYECKOH PEaKIMK: KOJUIECTBA
BelllecTBa, 00bEMa, MacChl 10 bubaunoreka [1OK
U3BECTHOMY KOJIMUYECTBY BEIIECTBA, https://m.edsoo.ru/ff0d67ca
00BEMY, Macce peareHToB WIn
MPOJIyKTOB PEAKIIUU
59 Kucnotsl: coctaB, knaccuduxarus, bubanoreka [1OK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
60 [ToyueHnue 1 XUMUYECKHE CBOMCTBA bubnmoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
61 Berarcnenus o ypaBHEHUSM
XUMHYECKON PEaKIMH: KOJMIECTBA
BeEIIeCTBa, 00bEMA, MaCChI 10 bubauoreka [1OK
M3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/ff0dfee2
00BbEMY, Macce peareHTOB Uin
MIPOJTyKTOB PEAKITUU
62 [Monsitne 06 ampoTepHBIX
TUAPOKCUIAX: XUMUYECKUE CBOKCTBA bubnuoreka [IOK
u nostydenue. [lpumeneHue https://m.edsoo.ru/ff0dfee2
BaYKHEHIIINX OCHOBAaHUI
63 Conu (cpeanue): HOMEHKIATypa,
CHOCOf(SI)II) nzz)nyq)eHI/m XI/IMI/I‘IZSKI/IG bubauorexa HOK
. ’ https://m.edso0.ru/00ad9474
CBOMCTBA
64 dusnyecknue U XUMUYECKHE bubaunoreka [IOK
cBoiicTa coseid. [lonmyuenue coneit https://m.edsoo.ru/00ad9474
65 Brruncienus mo ypaBHEHUSIM
XUMHUYECKON PEaKIUU: KOJINIECTBA
BelllecTBa, 00bEMa, Macchl IO bubaunoreka IIOK
W3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/00ad9474
00BEMY, Macce peareHToB Win
MIPOJIyKTOB peaKuu
66 [IpakTuueckas paborta Ne 6.

Pemenne SKCIICPUMCHTAJILHBIX 3a1a4
mo TeMe «OCHOBHEIC KJIaCChI
HCOPraHN4YCCKUX COCIUHEHUI

bubmumoreka [HOK
https://m.edsoo.ru/00ad9b7c
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67

I'eHeTnueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX

bubaunoreka [IOK
https://m.edso0.ru/00ad9a50

COCJIMHEHU I
68 I'enernueckas CBsI3b MEXK
KJIacCaMHt HeopraHqucmiy Bubmiotcxa TOK
. https://m.edsoo.ru/00ad9a50
COCIMHCHUI
69 O06o001IeHe U CUCTEMAaTH3aIUs bubmnuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
70 Kontponbhas padota Ne3 bubuoresa HOK
B https://m.edsoo.ru/00ad9ela
71 IlepBBICe NOMBITKH KiIacCU(PUKAITNN
xmpmqecmx 3JIEMEHTOB. ?[OH;[II/IG 0 bubaorera HOK
https://m.edsoo.ru/00ad9ffa
TPYIITaxX CXOAHBIX AJIEMEHTOB
72 DIIeMEHTHI, KOTOpPBIE 00pa3yroT bubmauoreka [IOK
aM(pOTEpHbIC OKCH/IBI U THAPOKCHIBI https://m.edsoo.ru/00ad9ffa
73 [Tepunoandaeckuii 3aKOH U
[Tepronnueckas cucrema bubanoreka LIOK
XMUMHYIECKUX 3eMeHTOB [I. 1. https://m.edsoo.ru/00ada52¢c
Meunpeneena
74 KopoTkonepuoanas u
JIMHHOTICPUOAHAsT (POPMBI
?Iepnonnqicxgﬁ cn(fT:MH bubmoera IOK
https://m.edsoo.ru/00ada52c
XHMHUYECKUX 31eMeHTOB JI. M.
Menneneesa
7 [Tepuo b1, TPy, MOATPYIIIHI bubmuorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
76 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoteka [{OK

snaep. M3oTonsl

https://m.edsoo.ru/00ada342
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7| S e e,
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. MenpeneeBa
78 DHEpPreTUYCCKUe YPOBHH H
HOI[}I?pOBHI/I aTOMZI;- o-, d- bubnuoteka [IOK
T https://m.edsoo.ru/00adaébc
opOuTanm
79 DIIEKTPOHHBIE KOHPUTYpAITUH U
3neKT50HHo-rpa(bn(zeczie (bopMyIbl budaporesa HOK
TOMOB https://m.edsoo.ru/00adaébc
80 CtpoeHue IeKTpOHHBIX 000JI0UEK
aTOMOB NEPBBIX 20 XUMUYECKUX bubnuoreka [IOK
aneMeHTOB Ileproarueckoit https://m.edsoo.ru/00ada6bc
cucremsl J[.1. Menneneesa
81 3aKOHOMEPHOCTH U3MEHEHUS
aJnyca aTOMOB XUMHUYECKUX
zﬂjMZHTOB METaJTNYECKUX U budwores HOK
’ 8 https://m.edsoo.ru/00ada6bc
HEMETANTNYECKUX CBOICTB 1O
TpyIIaM U nepuoaam
82 H3meneHnne cBOWCTB COCTUHEHUIN
XUMHYECKUX 3J1eMeHTOBI1; nepuoaax budworesa O
https://m.edsoo.ru/00adaébc
U TpyIIax
83 XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA TI0 €0 MOJIOKEHUIO B bubnnoreka [IOK
ITepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
84 3nauenue [lepuoauyeckoro 3akoHa

JUISl pa3BUTHS HAYKU U NIPAKTUKU. [1.
N. MeHnneneeB — yd4€HbIN, IeAaror
U TpaXJaHUH

bubmumoreka [HOK
https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

85 DNEKTPOOTPULIATEIIEHOCTh ATOMOB bubnmoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
86 HMoHnnas xuMuyeckas CBI3b Bubmrotexa TOK
https://m.edsoo.ru/00adac34
87 KoBaneHntHas nonsipHas XuMHA4ECKas bubnuoteka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
88 KoBanenTnas HenosspHas bubnuoteka [IOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
89 DNEeKTPOHHBIE U CTPYKTYpPHBIE bubnuoreka [IOK
(bopMyITBI BEIIECTB https://m.edsoo.ru/00adaab9
90 Kpucrammmaeckue n amopdHbIe bubnmoreka [TOK
BEIIIECTBA https://m.edsoo.ru/00adaab9
91 TumbI KPUCTAIUTUYECKUX PEIIETOK U bubnuoreka [IOK
UX XapaKTePUCTUKH https://m.edsoo.ru/00adaab9
92 CreneHb OKUCICHUS bubnorea UK
https://m.edsoo.ru/00adae28
93 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC bubmmoreka [IOK
peaknun https://m.edsoo.ru/00adb076
%4 OKHCIIUTEIN U BOCCTAHOBUTEIIH buGnorera HOK
https://m.edso0.ru/00adb076
95 CocraBneHnue ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX bubmauoreka [IOK
peaxiuii, MeTo] 3JEKTPOHHOTO https://m.edso0.ru/00adb076
Oamanca
96 O06o001IeHNEe U CHCTEMAaTH3aIHS bubmmoreka [IOK
3HAHUH https://m.edsoo.ru/00adb076
97 bubmmoreka [IOK

KonTponeHas padota Ned

https://m.edsoo.ru/00adb486
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98 PesepBHelii ypok. O600IIeHNE 1 1 bubnmoreka [IOK
CUCTeMAaTH3aIHsI 3HAHHHA https://m.edsoo.ru/00adb33c
99 PezepBHbiit ypok. O0o0mICHNE U 1 bubmmoreka [IOK
cHCTEeMaTH3allHsl 3HAHUI https://m.edsoo.ru/00ad9ch?2
100 PezepBubiit ypok. O0o0IIeHNE U 1 bubmumoreka [IOK
cHCTEeMaTH3alHsl 3HAHUI https://m.edsoo.ru/ff0d61c6
101 PesepBHblit ypok. O6001IEHNE U 1 bubnuoreka [IOK
cHCTEeMaTH3aIHsl 3HAHUI https://m.edsoo.ru/00ad9cb?2
102 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
cUcTeMaTU3alMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KUIIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
ara undgpoBbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTnueckue o op
Bceero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKUX 3JIEMEHTOB 1 0 0 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 O06o0mmenre 3HaHM 3a 8 Kiace. 1 0 0
[IpoBepounas pabota

6 Knaccudukanus xumMmuaeckux 1 0 0 bubnuoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM

bubnuoreka [JOK
7 peakuuu. [IoHITHE 0 TOMOTC€HHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
3 @DakTOpbl, BIUAIOIINE HA CKOPOCTh 1 0 0 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 mucconuanmu. CHIIBHBIE U CIIA0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubnmorexa LHOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHWI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
P N https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEeNCTaBIEHUN 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3e coJIeH https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienne sxciepuMEHTAIILHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
bubmuoreka [JOK
17 K 3] )
OHTPOJIBHAsT padoTa N https://m.edsoo.ru/00addecO
OO6mrast XxapaKTepUCTUKa XUMHUYECKHUX
3JIEMEHTOB — METAJLIOB.
18 Metannuueckas CBSI3b U bu6mmoreka [JOK

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOUCTBA METAJIOB.

19 DNEKTPOXUMHUYECKHI PsL buGnuorexa [IOK
P o P https://m.edso0.ru/00ae1156
HaNPsDKCHUN METAIIIOB
OO0mire cnocoObl MOTyYeHUs
metauioB. Ciuiasel. Berauciienus mo
20 ABHEHUIM XUMHAYECKAX PEAKIAM bubnmorexa LHOK
yp PEAKIIIH, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
21 TToHATHE O KOPPO3UU METAILIOB bubnmorera [TOK
PP https://m.edsoo.ru/00ael278
bu6moreka [IOK
22
[lenourpie MeTa el https://m.edsoo.ru/00ael4b2
23 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJtus https://m.edso0.ru/00ael4b?2
24 [[lerouyHO3EMETBHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
25 Baxueie coeTuHEHNS KaJIbIIUI bubmorexa LOK
a H https://m.edsoo.ru/00ael5e8
26 O0o00IIcHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHUH https://m.edso0.ru/00ael5e8
97 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
IIpaktuueckas padora Ne 6 mo teme
28 ")IIZéCTKOCTL BOpLI A METOBI €6 bubmnorexa [IOK
; 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [JOK
29 An 7
FOMIHIH https://m.edsoo.ru/00aelc64
30 AmdotepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
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THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
31 Keieso https://m.edsoo.ru/00ae1d86
32 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
33 O0600611eHrE U crucTeMaTu3alus bubnuorexa [JOK
3HAHUM https://m.edso00.ru/00ae35e6
[IpaxTnueckas padota Ne 7. Pemenue
34 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHeuie MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Berurcnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
35 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MaccoOBOM JOJIU BBIX01a IPOAYKTA
peakuuu
36 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaHUH https://m.edso0.ru/00ae1750
37 KonTtponpHas padorta Ne3
OO11as XapakTepruCTUKa raJIoreHOB.
38 XI/II;/[-II/I‘ISCIE/IG CBI())ﬁCTBa Ha IIpuMepe bubmmorexa [JOK
https://m.edsoo.ru/00addfe2
XJiopa
XnopoBonopoa. ConsiHast KUCTIOTA,
39 XHMII/:quIfH: CIB[oﬁCTBa MOJTyYEHHE Bubmiorexa LIOK
’ ’ https://m.edso0.ru/00ade104
MIpUMEHEHHE
40 IIpaktuyeckas padora Ne 2 o reme bubnuoreka [IOK

«TonmyyeHune COJIIHON KUCIIOTHI,

https://m.edsoo.ru/00ade348
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HU3yYCHUE €€ CBOWCTBY»

Beluncienus 1o ypaBHeHUIM

41 XUMHUYECKUX PEAKIIUH, €CIIM OJUH U3 bubnmorexa LOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
42 OO6mras XxapakTepuCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIM(UKALIUN CEPBI.
43 Haxoxnenue cepbl U €€ coeTMHEHUI bubmmoreka [{OK
B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
44 CepoBo10poJ, CTPOCHHE, bubmuorexa [JOK
(br3UYecKre U XUMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,
45 (bM3UYEeCKHEe U XUMHUYECKUE bubmorexa OK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKlInH, JIeKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
46 MOJIYYEHUS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl
47 Brruncnenue maccoBoii 10U BBEIXOa bubmuoreka [JOK
MPOAYKTA peakLUU https://m.edsoo.ru/00adec8a
OO01ast xapakTepUCTUKA SIIEMEHTOB
48 VA-rpynmnsl. A30T, pacripoCcTpaHEHHE bubnuoreka [IOK
B IIpHUpoJe, (pu3nYecKue u https://m.edsoo.ru/00adeea6
XUMUYECKUE CBOMCTBA
49 AmMuak, ero pusnyeckue u bu6mmoreka [JOK
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XMMUYECKUE CBOMCTBA, MOJIyYEHUE U
IIPUMEHEHHE

https://m.edsoo.ru/00adf004

[Ipaktuyeckas padora Ne 3 o reme

bubmmoreka [{OK

50 «ITonyyenre aMMuaKa, U3y4eHHUE €T0
. i i https://m.edso0.ru/00adf180
CBOHCTB»

51 A3oTHas kucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

52 noOpennii. XMMHUYECKOE bubmmorexa [TOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIMHEHUSMU a30Ta
docdop. Okenn pochopa u

53 (fpoc:ii))o pHaﬂ KI/ICJ'I((i))Ta (b(blxl:mg{\g)cme u bubmorexa [OK

p L https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

54 KauyeCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [IOK
3arpsi3HeHUE IPUPOJIHOUN Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacpocTpaHeHUe B

55 npu f)) e gmnlt)lecxll)/le 1 XUMHYECKUE bubmmorexa [TOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u

56 XHMHYECKHE CBOMCTBA. bubnuoreka [JOK
DKosorndyeckre npoOiIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ oKcuIoM yriepoaa (1V)

" bubnunoreka [JOK

57 VYrosbHas KUCHOTA U €€ COJIU 1

https://m.edsoo.ru/00ae006c¢
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[Ipaktuyeckas padora Ne 4 o reme

58 "[lonydeHue yriekucioro rasa. 1 bubmuorexa [IOK
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
[lepBoHauanbHbIEC TOHATHSA 00
59 OpPraHUYecKUX BEIIECTBAX KaK O 1 Bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COEJIMHEHUSX yIiiepo/ia
. bubnuoreka [JOK
60 Kpewmit u ero coeaHerms L https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue
61 AKCIEPUMEHTAIBHBIX 337a4 110 TEME 1 bubmuorexa [JOK
«BaxHelnmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS»
bu6mmoreka [IOK
62 Kourpossias padora Ned L https://m.edsoo.ru/00ae0el8
63 BeniectBa u marepuasl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [JOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Pousib xumuu B pereHun 1 bubnuoreka [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTHU3aIys 3SHAaHUN https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001LIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O1IIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumust: 8-if kitacc: 6a30BBIH YPOBEHb: YUCOHHK; S-€ U3/IaHue, mepepadoTanHoe, § Kiacc/
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