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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XMMHU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHW K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pasoBaTenpbHOM MpOTrpaMMBbl OCHOBHOT'O o01ero o0OpaszoBaHus,
npeactraBiaeHHbIX B @I'OC OOO, a takxke Ha ocHOBe (enepaibHON paboueit
nporpaMMbl BOCHUTAaHUS M C Y4ETOM KOHIEMIMM MPENojaBaHus y4eOHOro
npenMera «XuUMHS» B 00pa3oBaTenbHBIX — opranm3anusx  Poccuiickoi
Odenepanuu.

[TporpamMmma mo xumum 1aét MpeACTaBICHHUE O IIEJAX, OOIIEH cTpaTeruu
OoOyd4eHHs, BOCIUTAHUS W PA3BUTHUS OOYYAIOUIUXCS CPEACTBAMH Y4E€OHOTO
npenMeTa,  yCTaHaBJIMBAeT  00sA3aTENbHOE  MPEAMETHOE  COJIEpIKaHHE,
pelycMaTpUBaeT paclipe/ielieHde €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazzesiaM M TeMaM MpPOrpaMMbl MO XUMHUH, ONPEAEISIET KOJUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEePUCTUKHU COJIEpKaHMUs, PEKOMEHTyEMYIO
MOCNEAOBATEIbHOCTh M3YYEHHS] XUMHUM C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKH Yy4eOHOrO TMpollecca, BO3PACTHBIX
0COOCHHOCTEW OO0y4YalomMXCs, ONpPENeIsieT BO3MOXHOCTH MpenMeTa  JiJis
peayin3anuu TpeOOBaHMM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIEro o0pa3oBaHus, a Takke TpeOOBaHUMN
K pe3yjbTaTaM OOy4YeHUs XHMHHM Ha YPOBHE IIeJIed W3Y4YeHHs MpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJIHLHON JESITEILHOCTH O0yYaromerocss mo
OCBOCHHIO y4E€OHOTO COAECPIKaHHUS.

3HaHUE XUMHH CIY)KUT OCHOBOW JUIsi (hOPMUPOBAHUS MUPOBO33PEHUS
00y4Jaromierocs, €ro MpeACTaBICHU 0 MaTEPUATLHOM €UHCTBE MUPA, BAXKHYIO
poJib UrparoT GOopMUpPYEMBIE XUMHUEH MPEJICTABICHUS O B3aMMOIIPEBPAIEHUIX
SHEPruu M 00 SBOJIIOIMHU BEIIECTB B MPUPOE, O MyTAX PEIICHUS TI00ATbHBIX
po0JIeM YCTOMYHMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPTrETUICCKOM,
MUIIEBOM U SKOJIOTHYECKO 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peanu3alldd BO3MOXKHOCTEH JJIi  CaMOpa3BUTUA U
dbopMUpOBaHUS KYJIbTYphl JIMYHOCTH, €€ oOmed u (QyHKIHUOHATLHON
IPaMOTHOCTH,;

BHOCHUT BKJIaJ B (OPMUPOBAHUE MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OoOy4JaromMXCcs, HABBIKOB MX CaMOCTOSTEJIbHOM Yy4eOHOM JeATeIbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEILCKUX YMEHHM, HEOOXOIWMBIX KaK B
MOBCETHEBHOM KU3HU, TaK U B MPOPECCUOHATILHON JEATebHOCTH;

3HAKOMHT CO CHEHU(PUKON HAydHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIiJa HA €IMHCTBO TMPUPOJAbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TaroM B (h)OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
o0 ydJarommxcs;

croco0cTByeT (GOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaa B
HKOJIOTMYECKOE 00pa30BaHUE 00yUAIOIINXCS.

JlaHHbIe HampaBieHUs] B OOYYEHHH XUMHUU 00ECTIEUUBAIOTCA CIIELU(PUKON
colepkaHusl y4yeOHOro TMpeAMeTa, KOTOPbIA  SIBJISIETCS  IEarorMuyecKu
aIanTHUPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKH XUMHH Ha OMPEIEIEHHOM dTarie
e€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOEHHE OOYYArOIIMMUCS CHUCTEMbl TMEPBOHAYATBHBIX MOHSATUN XUMHH,



OCHOB HEOPraHWYECKOW XMMUM U HEKOTOPBIX OTIIEJIbHBIX 3HAYUMBIX MOHSITUN
OpraHUYeCKOM XUMUHU.

CrpyKTypa coepxaHus MpOrpaMMBbl II0 XUMHUHU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 Moaxoza K e€ nzydenuro. CoJepkaHue CKJIAJbIBAETCS U3 CHCTEMBbI
MOHSATUM O XUMHUYECKOM JJIEMEHTE U BEHIECTBE M CHUCTEMbl TOHSATHU O
XUMU4ecKko peaknuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHWU30BaHbI IO
OPUHIIMIY TOCIEI0BATENIBHOIO Pa3BUTHS 3HAHWW HAa OCHOBE TEOPETUUYECKHUX
IPEJICTABJICHUI Pa3HOTO YPOBHSI:

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

— llepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHUS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TpelCTaBICHUN 00 HIIEKTPOIMTUYECKON JMCCOLMALMA BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PacCMATPUBAOTCA HAa OCHOBE ASMIMPUYECKH
MOJIYUCHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEA0BATEIBHO OT
OJTHOTO ypOBHA K JAPYrOMYy, BBINOJHAS (QYHKUMH OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS H BO3MOXKHOCTEM MPAKTUYECKOIO
IMIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 10 XHMHH CIIOCOOCTBYET (POPMHUPOBAHMIO
MPEACTABICHNAS. O XUMHYECKOW COCTABJISIOMICH HAay4HOW KAPTHHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IMO3HaHUA B Hayke. M3ydueHue XuMuu NpoOUCXOIUT C NPUBJICUCHUEM
3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKarouuid Mup»,
«buonorus. 5-7 knacce» u «duznka. 7 Kiaacey.

[Ipy wu3yyeHUHM XUMUU NPOUCXOAUT (OPMHUPOBAHUE 3HAHUU OCHOB
XUMUYECKOM  HAayKM Kak  o00JlaCTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
NPaKTUYECKON JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphL. 3ajada yd4eOHOro MpeaMeTa COCTOUT B (HOpPMHPOBAHUU
CHUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX TIOJIOKCHHM, JOCTYIMHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HayKd, B MPHOOIICHUN K HAYYHBIM METOJIaM IO3HAHUS TpU
U3yYEHUM BEIIECTB M XMUMHUYECKMX peakiui, B (OPMUPOBAHUU U PaA3BUTUU
MMO3HABATENLHBIX YMEHUW W WX NPUMEHEHHH B y4eOHO-TIO3HABATEIHLHOU U
y4eOHO-UCCIIEA0BATENBCKON IEATEIbHOCTH, OCBOCHUHU TPaBUi OE€30MacHOro
oOpallleHHUsI C BEIIeCTBAMH B TTOBCEIHEBHOM JKU3HH.

[Ipy w3ydyeHMH XMMHHM Ha YPOBHE OCHOBHOrO 00Iero o0Opa3oBaHUs
BaXHOE 3HAUYECHHE MPUOOPETN TaKUE LEIH, KaK:

dbopMUpoBaHUE HMHTEIUIEKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
camMm000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSATHIO PEIICHHUIA,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMAaTHYECKOe MPHUOOIICHUE
oOy4Jaromuxcs K CaMOCTOSITEIbHOM MO3HABATENILHON N1€ATEIbHOCTH, HAYYHBIM
METOJiaM MO3HaHUs, (OPMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEU K
XUMUH;

—  o0ecrieyeHue  YCJIOBHM,  CIHOCOOCTBYIOIIMX  HPHUOOPETEHHIO
oOyJarolmMUMuUCsS  ONbITa  PAa3HOOOpPAa3HOM  JACATEIBHOCTH, TO3HAHHUS U
CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIKOUEBBIX KOMIIETEHIIMII), MUMEIOIINX
YHHUBEPCAIbHOE 3HAaYEHUE JJIs Pa3IUYHbIX BUJOB JI€ATEIILHOCTH;

dbopmupoBanue oOuield (YHKIIMOHATBHOM UM €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBICHATH W OIICHUBATH SBIICHUS



OKPY>KaIOIIEro MUpa, UCMOJL3YysSd 3HAHUS U ONBIT, MOJTYYEHHbIE MPU U3YYCHUU
XUMUH, TPUMEHITh UX MNPU PEIICHUU MOpoOJIeM B IMOBCEAHEBHOM KU3HU U
TPYJIOBOM NEATEILHOCTH;

— ¢opMHUpOBaHHE Yy OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI LEHHOCTH XUMHUYECKUX 3HAHUU 71 BBIPAOOTKH SKOJOTHYECKHU
11e1eco00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEIHHOCTH B IIENIAX
COXPAHEHHS CBOETO 30POBbsI M OKPYKAKOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBALHUHU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpouiass U  HaMpaBJICHHOCTH
JanbHeHIIero ooy4eHusl.

OOmiee 4yuMcIO 4YacoB, OTBEACHHBIX JUISI W3YUYCHHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTabisgeT 136 yacos: B 8 kiacce — 68 yacos
(2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYaIbHBbIC XUMHUYECKHE IOHATHS

ITpenmer xumun. Poiab XMMUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HaAYK.
Tena u BemiecTBa. PU3MUYECKHE CBOWMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE
BemiecTB. [loHATHE 0 METOIaX MO3HAHUS B XUMUU. YUCTHIEC BEIIECTBA U CMECH.
Cnoco0OnI pa3esieHus] CMECEeH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U clloKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BaleHTHOCTH aTOMOB XMUMHUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemniecTB. OTHOCUTENbHAsT aToOMHas Macca.
OtHOcuTenbHAs MOJEKYJIsIpHas Macca. MaccoBast 101 XUMUYECKOTO AJIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Mons. MorsipHass  macca.  B3auMocBsi3b
KOJIMYECTBA, MAacChl M 4YHUCIa CTPYKTYPHBIX €IMHMI BellecTBa. Pacu€rsl mo
dbopMynaM XUMHUYECKUX COETUHEHHM.

OU3NYECKNE W XUMHYECKHE SBJICHUS. XUMHUYECKAs peakuuss u e€
NPU3HAKKA. 3aKOH COXPAHEHHS MacChl BEIIECTB. XUMHUYECKHE YpPaBHEHUSI.
Knaccudukamus XuMu4decKkux peakiuil (CoequHEHus, pa3IokKEeH s, 3aMEIICHHUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN TMOCYAOH, MpaBuiaMu paboThl B JlabopaTopuu
u npuémamu oOpalleHus ¢ JabopaTOpHbIM OOOpPYAOBAHUEM, H3YyYEHUE U
onucanve (U3MYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB,
HaOmonenne u3ndeckux (TUIaBlieHWEe BOCKA, TassHHE JIbjIa, PaCTUpPaHUE caxapa
B CTyNKE, KUMEHUE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBHE Mella C KHCJIOTOM)
SBJICHUM, HAOJIOICHWE W OMUCAaHUE MPHU3HAKOB TMPOTEKAHUS XUMHUYECKUX
peakiuil (pa3iokeHue caxapa, B3auMOICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue rugapokcuna meau (II) mpu HarpeBaHum, B3anMMOJIEHCTBUE
xenesa ¢ pactBopoM conu menu (1), n3ydenne cnocob6oB paseneHus cMmeceil: ¢
MOMOINbI0 ~ MarHuTta,  (UIBTpOBAHWE,  BBIMApUBAHUE,  JAUCTHILISALIMS,
xpomatorpadusi, TPOBEICHWE OYHMCTKH TIOBAPCHHOW COJIM, HAONOICHHE U
ONMCAHUE PE3YyIbTATOB MPOBEACHHS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHSI MACChl, CO3JJaHUE MOJIeTIel MOJIEKYJ (IIaPOCTEPHKHEBDIX).

BaskHeluue npeacTaBUTe 1M HEOPraHMYECKHUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3nemMeHT u nmpoctoe
BenecTBO. Haxoxxnenue kuciopoaa B mpupone, GU3MYECKUe U XUMUUYECKHE
croiictBa (peakiuu ropenus). Okcuapl. [Ipumenenue kucimopoga. CrocoObl
MOJTyYeHUs] KHUCIOpoAa B Ja0OpaTOpuu M MpOMbIIUIeHHOCTH. KpyroBopor
Kuciopoaa B npupoje. O30H — aioTponHas MOAU(PHUKALINS KUCIOPOIa.

TermoBoil 3pHEeKT XUMUUECKON peaKIuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHIOTEPMHUYECKHE PEAKIMHU. [OIUIMBO: Yrojb M METaH. 3arpsA3HCHHE
BO3/yXa, yCUJIEHUE MAapHUKOBOTO 3¢ (dekTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — snemeHT M mpocToe BemiecTBO. HaxoxkaeHue Bogopona B
npupose, (Quznueckue M XUMHYECKHE CBOICTBA, NPUMEHEHHE, CIOCOObI
nonydeHus. Kuciorel u comnu.

MounsapHbiii 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOIbL. Bomga kak pactBoputelnb. PacTBOpEIL.
HacellieHHbIe M HEHACBILIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.



MaccoBasg 1011 BEIIECTBA B pacTBOpe. XUMHYECKHE CBOWCTBAa BOJBI.
OcHoBanus. Posb pacTBOpPOB B NpUpOAE MW B KU3HMU 4enoBeka. KpyroBopor
BOJbI B IPUPOJE. 3arpsA3HEHUE NPUPOAHBIX BoJ. OXpaHa U OUMCTKA NPUPOIHBIX
BOJI.

Knaccudukarnus neoprannueckux coenquneHuit. Oxcuanl. Knaccudukarus
OKCHJIOB: cojeoOpa3ytonue (OCHOBHBIE, KHUCJIOTHBIE, aM{QOTEepHbIE) U
HeconeoOpasyromue. HoMmenknarypa okcuaoB. PuU3NUECKHME W XUMHYECKHE
CBOMCTBA OKCUIO0B. [losryueHne okcumos.

OcHoBanusi. Knaccudukanusi OCHOBaHWMW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHOBaHUU. DU3NUECKUE U XUMUUYECKUE CBOMCTBA
ocHoBaHnui. [lomyyenue oCHOBaHUM.

Kucnorel. Knmaccudukarusa kucnor. Homenkmarypa kucnor. Ousndeckue
U XUMHAYECKHE CBOMCTBA KUCIOT. Psax aktuBHocTu merannoB H. H. bekerosa.
[Tosmyyenue KUCHOT.

Comu. Homenknarypa coseil. ®dusmyeckne M XHUMHYECKHME CBOMCTBA
coneu. [lonydyeHnne comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUMN.

Xumuueckuii IKCnepumenm:

KAQUEeCTBEHHOE OIPENECICHUE COAECP)KAHUS KHUCIOpOJa B  BO3AYXE,
nojiyueHue, coOUpaHue, paclo3HaBaHUE M HM3YUYEHHE CBOMCTB KHUCIOPOA,
HaOJNIOZICHUE  B3aUMOJEWUCTBHS  BEHIECTB C  KHUCIOPOAOM M YCIIOBHUSA
BO3HMKHOBEHHUSI W TMpEKpalleHus TopeHus (moxkapa), O3HAKOMJICHHE C
o0Opa3llaMd OKCHJIOB M ONHCaHWE HX CBOWCTB, IOJyY€HHUE, COOUpaHHE,
pacro3HaBaHHWE M W3Y4YEHHE CBOMCTB BOjopoja (TropeHue), B3auMOICHCTBUE
Boziopoja ¢ okcuaoM menu (1) (Bo3MOXKHO HMCTIOIB30BaHNE BUIEOMATEPUATIOB),
HaO/olIeHne 00paslloB  BEMIECTB KOJIUYECTBOM | MOJb, HCCIIEIOBAaHUE
OCOOCHHOCTEW PACTBOPEHUS BEUIECTB C PA3JIMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM J0JIEM PaCTBOPEHHOIO
BEIIIECTBA, B3aWMOJICUCTBUE BOJbl C MeETAUIaMU (HATPUEM U KaJbLIHEM)
(BO3MOKHO HCHOJIb30BAaHME BHJEOMATEpPUATIOB), MCCIEIOBaHUE O00pa3IOB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB, HAOIOJIEHHE W3MECHECHHS
OKpacCKM HHIAWKATOPOB B pacTBOpax KHUCIOT H WIEIOYEH, H3Y4YEHUE
B3aumozeiicTBust okcuna meau (II) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C
METAJJIaMU, PEAKLIUA HEUTPAIU3aLMH, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUU,
BBITCCHEHHME OJIHOTO METajuia JpPYrMM W3 pacTBOpa COJIM, PEIIEHUE
AKCIEPUMEHTAJBHBIX 3a7a4 Mo TeMe «BaxHelue Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuonuvecknit 3axkoH u Ilepumoamueckasi cucremMa XHMMHYECKHX
ieMenToB JI. . MenneneeBa. CTtpoeHue aroMmoB. XHUMH4YECKasi CBA3b.
OKHCJINTENTBbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KIacCH(PUKANMK XUMHYECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IEJOYHBIE W MIEIOYHO3EMEIbHBIE METalIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT amdoTepHbIC
OKCHU/JIbI U TUAPOKCHIBI.

Ilepuonnueckuit 3akoH. [lepuoguueckas cucrema XUMUYECKUX DJIEMEHTOB
H. W. MenneneeBa. KoporkonepuonHas ¥ JAJIMHHONEpUOAHAS (POPMBI
[Tepuonnueckord cucrembl xumuueckux dnemeHtoB JI. WM. Menaeneena.
[Iepuonbr u rpymmbl. DU3HMYECKUN CMBICH IOPSAKOBOIO HOMEpA, HOMEPOB
NEpUOa U TPYMIbI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX saep. HM30Tombl. OIEKTPOHBI.
CrtpoeHue 2JIEKTPOHHBIX 000JI0YEK aTOMOB NEPBhIX 20 XUMHUYECKUX 3JIEMEHTOB



Ilepmonnueckon cucremsl J[. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero noyioxeHuto B [lepunonnueckon cucreme 1. M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUS pajnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOIAM.
3nauenue Ilepmogmueckoro 3akoHa u Ilepuognueckord CUCTEMBI
XUMHUYECKUX JIEMEHTOB Ul pa3BUTHUS HAyku W npaktuku. /. 1. Mennenees —
YUEHBIN U TPAXKTAHUH.

Xumuueckasi cBs3b. KoBaneHTHast (moJisipHass M HEMOJIApHAsA) CBS3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEAKIIUU.
[Ipouecchl okucaeHuss U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3y4eHHe 0Opa3lloB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aWMO/ICHCTBUE
TUAPOKCUAA LIMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue, peakuu pa3aokKeHus, COeTUHEHHUS).

Meostcnpeomemmnule ceasu

Peanuzanusa MeXNnpeaMETHBIX CBA3€H NPH M3YYEHWH XUMUU B 8 Kilacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUHbBIX
NOHATUM, TAaK W TIOHATHUM, SIBISIOIIUXCA CHCTEMHBIMH JJISl OTACJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT'O I[IUKJIA.

OOmume ecTecTBEHHO-HAy4YHbIE TMOHATHSA: HAy4YHBIM (akT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajldu3, CHHTE3, KilacCuPUKalus, MEePUOJUYHOCTD,
HaOJII0ICHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, U3MEPEHUE, MOJIENb, IBJICHUE.

dusnka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIU]I,
U30TONBI, PAaTUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsifi, BELIECTBO,
TENO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, Ia3, (PU3MUECKUE BEIUYMHBI,
€AMHULBI U3MEPEHUSI, KOCMOC, IUIAHETHI, 3B€3/1b1, COJHIIE.

buomnorus: dorocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE TMOPOIBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAs peaKkuus

Ilepuonnueckuit 3akoH. [lepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
XUMHAYECKUX DJEMEHTOB IMEPBbIX TPEX NEPUOJOB, KW, KAIbLUS H HUX
COCAMHEHUN B COOTBETCTBUM C IOJOKEHUEM 3JeMEHTOB B llepuognueckon
CHUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHnue BemiecTa: BUAbI XUMUYECKOW CBA3U. THIBI KPUCTAILUINYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PELIETKU
Y BUJIa XUMUYECKOM CBSI3U.

Knaccudukamuss ¥ HOMEHKIATypa  HEOPraHUYECKHX  BEIECTB.
XHAMUYECKUE CBOMCTBA BEHIECTB, OTHOCAIIMXCA K Pa3IMdHbIM KJlaccam
HEOPraHMYECKNX COCAUHEHNN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.

Krnaccudukarmss XMMUYECKUX pEaKIUi MO Pa3IUYHBIM MpHU3HaKaMm (10
YHUCIIy U COCTaBY yYacTBYIOIMX B PEAKLMU BEUIECTB, MO TEINIOBOMY 3 (]eKTy,
0 U3MEHEHUIO CTENEHEW  OKUCIEHUS XHMHUYECKMX DJJIEMEHTOB, IO
0o0paTUMOCTH, IO YYacTHIO KaTrajau3aropa). OK30- U IHAOTEPMUYECKUE
peakuyu, TEPMOXUMHUYECKUE YPAaBHEHHUS.

[lonsitue o ckopoct xumMuyeckoil peakiuu. llonarue 06 oOpaTuMbIX U
HEOOpPAaTHUMBIX  XUMUYECKUX peakiuax. [loHITHE O TOMOTE€HHBIX W



rereporeHHblx peakiusax. [lonstue o kartanmze. IloHATHE O XMMHYECKOM
paBHOBecuu. DakToppl, BIUSAIOIMIME HA CKOPOCTh XMMHUYECKOM peakuuu u
IIOJIO)KEHUE XMMUYECKOTO PABHOBECHS.

OKHCITUTENBHO-BOCCTAHOBUTENbHBIE — PEAKIUU, AJIEKTPOHHBIM  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENbHON  peakunu.  CocTaBlieHHE  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C HUCIOIb30BAHUEM METOAA
3JIEKTPOHHOT O OajnaHca.

Teopus BJIEKTPOJIUTUYECKON JTUCCOLUALINAH. DJIEKTPOIUTHI 51
HEIJIEKTPONUThl. KaThOHBI, aHHOHBI. MeXaHu3M JUCCOIMALMA BEUIECTB C
pa3IMYHBIMU BUJAMU XUMHUYeCKOM cBs3u. CreneHn auccoruanuu. CUIIbHBIC U
cia0ble SJEKTPOIUTHI.

Peakimuu wmoHHOro oOOMEHa. YcClOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMEHa, TOJIHbIE U COKpAIEHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBoicTBa
KHUCIIOT, OCHOBAHMI M COJIel B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUYECKOU
nuccounanuu. KauectBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THapONIU3€E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAJIIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M aiMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), HCCIEJOBAHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOH
peakuMu  OT  BO3JCHUCTBHS  pPa3IMUHBIX  (PAKTOPOB,  MCCIIEOBAaHUE
AJIEKTPONPOBOTHOCTA PACTBOPOB BEILIECTB, MPOLECCA IUCCOLUMAIMU KHUCIOT,
1Iesa04Yeil u cosei (BO3MOXKHO MCIOJIb30BaHUE BUAECO MAaTEPUAIIOB), IPOBEIACHHE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIMii MOHHOrO OOMEHa
(oOpa3oBaHue oOcajika, BBIJCICHUE Ta3a, O0Opa30BaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
(ropenue, peakuuu pa3IoKeHus, COCITMHEHUS ), pacro3HaBaHue
HEOPraHMYECKUX BEUIECTB C MOMOIIbIO KAYECTBEHHBIX pEAKI[MHd Ha HOHBI,
pelIeHre SKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mras xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHbIe cTeneHu okucaeHus. CTpoeHue U (pU3nIecKrne CBONCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IPUMEpEe XJopa
(B3auMoOZIeiiCTBME C MeTajulaMH, HEMeTaJUlaMu, MIeJIouaMH). XJIOPOBOAOPO/I.
ConstHas KuCI0Ta, XUMUYECKUE CBOMCTBA, MOIYyYeHHUE, TpUMeHeHue. [lelicTBre
XJIOpa ¥ XJIOPOBOAOPOJIa HA OpPraHW3M 4esoBeKa. BaxkHenmume XJIOpHUabl U UX
HaXO0XKJICHUE B IPUPOLE.

Obmas  xapakrepuctuka saeMeHTOB  VIA-rpymnmbel.  OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKuciaeHua. CTpoeHne U pu3nuecKue
CBOMCTBAa MPOCTBIX BEHIECTB — KHUCIOPOJAa H  CEpbl. AJUIOTPOMHBIE
Moau(UKAIIMHI KUCIOPOia U cepbl. XUMUYECKHe CBOWCTBa cepbl. CepoBOIOpO,
cTpoeHue, ¢Gu3NYecKue M XUMUYecKue cBoucTBa. OKCHABI Cepbl  Kak
NPEJICTABUTENIM KHUCIOTHBIX oOKcuaoB. CepHas kuciaora, ¢Gu3MUECKUEe U
XUMUYECKUE CBOMCTBa (00IIME Kak TPEACTaBUTENS Kilacca KHUCIOT W
cnenupuyeckne). XMMUYECKUE PEAKIUH, JIeKAIIUe B OCHOBE IPOMBIIIEHHOT O
crioco0a mosydeHus: cepHod KucioTsl. [Ipumenenue cepHoi kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUECTBEHHAsI peakiusl Ha cyinbdar-uoH. Haxoxnenue cepbl
U €€ coeMHEHUN B MpHUpoje. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpebl
COCIMHEHMUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3yXa U BOJOEMOB),
CIoCOOBI €ro MpeA0TBPALICHUS.

OO6mas xapakrepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTEIEHH OKHCICHHS. A30T, paclpoCTpaHEHUE B



npupojie, GU3nIecKue U XMMUYECKre CBocTBa. KpyroBopoT a3zora B Mpupoje.
AMMMaK, ero pu3nYecKre U XUMHYECKUE CBOICTBA, OJyYEHUE U IPUMEHEHHE.
Comu amMMoHMs, HX (U3MYECKHE U XMMHUYECKHE CBOICTBA, IPHUMEHEHHE.
KauecTtBeHHast peakuusi Ha MOHbI aMMOHHUS. A30THAsI KHCIIOTa, €€ MOJy4YeHHUE,
dbu3nYecKkrue W XMMHUYECKHE CBOMCTBa (0OIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crneuuduueckue). Vcrnonp3oBaHne HUTPATOB M COJEH aMMOHHUS B
KauyeCTBE MUHEPAIbHBIX YyIO0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpellbl COEMHEHUSIMU a30Ta (KUCIOTHBIE TOK]IU, 3arpsA3HEHUE BO3/1yXa, TOYBbI
u Bo0éMOB). Docdop, amtorponubie Moaudukanuu docdopa, pusudeckue u
xumuueckue cBorcTtBa. Oxcun  dochopa (V) u  dochopnas xkuciora,
dbu3nYecKre U XUMHYECKUEe CBOMCTBA, ostydeHue. Mcmonb3oBanue hocdaToB B
Ka4yeCcTBE MUHEPAIbHBIX yIOOPEHUI.

O6mass  xapakrepuctuka dsjeMeHToB [VA-rpynmbel.  OcobGeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIEHUS. YTJepojl, aJUIOTPOIHbIE
Moau(UKaIK, pPacIpoOCTpaHEHUE B MpHUpOJE, (PHUIUUYECKHE U XUMUYECKUE
cpoiictBa. Ancopouus. KpyroBopor yriaepoaa B mpupoae. OKcuibpl yriepoaa,
ux (pusmyeckue M XMMHUYECKHME CBOMCTBA, JCUCTBUE HA JKUBBIE OPraHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKHEe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0albHOrO MOTEIUICHHUS KIMMaTa, MapHUKOBBIN
ahdext. YrompHas kucimora U €€ cond, UX (U3MUECKHE U XUMHYECKUE
CBOICTBa, Moiy4yeHue U npumeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
uoHbl. Vcronb30oBaHrne KapOOHATOB B OBITY, MEIUIMHE, NMPOMBIILICHHOCTH U
CEIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O
COCAMHEHMSIX yriepona (MeTaH, 3TaH, STWIEH, aleTHIIEH, 3TaHOJ, TJIULEPHH,
yKCyCHast  Kuciiota). llpupomHble HWCTOYHHUKH  YII€BOAOPOAOB  (Yroib,
IPUPOIHBIN ra3, HePTh), NPOAYKTHI UX MepepadOoTKH (OEH3UH), UX POJib B OBITY
U npombliieHHOCTH. [loHsiTHE O OMONOrHMYecKrn Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriaeBoJax — M MX POJIM B JKM3HU 4eloBeka. MaTtepuaibHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCTMHEHUM.

KpemHunii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA, MOIyYCHUE U
npuMenenue. CoequHeHUs KpeMHUs B mpupoge. OOmiue mnpencraBieHus 00
okcuze kpemuus (IV) u kxpemuueBoi kucnore. CHIIMKaThI, UX UCIIOJIb30BAaHUE B
OBITY, B IPOMBILIUIEHHOCTH. BaskHel11I1e cTpOonTeNbHbIE MaTepHabl: KEpaMHKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobiemMbl 6€301macHOTO UCIIONh30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oO0Opa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHUCIIOTHI, IPOBE/ICHNE KAY€CTBEHHBIX PEaKIIMi Ha XJIOPUI-UOHBI U HAOIIOJICHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAKAIOMINE (PU3NUECKHE U XUMUYECKUE
CBOMCTBAa Ta&JIOT€HOB M HMX COENMHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJICHHE C oOpaslaMy XJIOPUIOB (TaJOreHH]IOB),
O3HaKoOMJIeHHE ¢ oOpa3umamMu cepbl U €€ COEAUHEHUSIMU (BO3MOMKHO
HCIIOJIb30BAaHUE BUJEOMATEpUalioB), HAOJIOJIEHUE TMpolecca OOyrIMBaHUSA
caxapa IIOJ JEWCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHUCJIOTBI, H3y4CHUE
XUMUUYECKUX CBOMCTB  pa30aBICHHONW CEpHOW  KHCIJIOThHI, MPOBEIACHUE
KauyeCTBEHHOM peakuuu Ha cynbpar-uoH M HaOMIOJIEHHE TMpU3HAKa €€
IPOTEKaHUsI, O3HAKOMJICHUE ¢ (PU3MUYECKUMU CBOWCTBaMH a30Ta, Gochopa u nux
COEIMHEHUNU (BO3MOXHO MCIOJIb30BaHUE BUJEOMATEPHUATIOB), OOpa3laMu
a30THBIX U (pochopHBIX yI0OpEeHHi, MoJydeHue, coOMpaHue, pacro3HaBaHue U
U3y4YEHUE CBOWMCTB aMMHaKa, MPOBEICHUE KAUYECTBEHHBIX PEaKIMii Ha HOH



aMmmoHusi U (dochar-uoOH U HU3YYCHUE TPUBHAKOB MX MPOTEKaHUs,
B3aMMO/JICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJbI0 (BO3MOYKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), HU3YYCHHE MOJENEH KpUCTAUINYECKUX
pemérok anmasa, rpadura, QyiepeHa, O3HAKOMJICHHE C IPOLIECCOM
aZIcOpOIIMA paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJEM U YCTPOMCTBOM
IPOTUBOTA3a, MOJy4YeHue, COOMpaHue, Paclio3HABaHUE U H3YyUYECHHUE CBOWMCTB
YIJIEKUCIIOr0 Tras3a, NPOBEJACHUE KAueCTBEHHBIX peakiuid Ha KapOoHaT U
CUJIMKAT-UOHbl M M3YYCHHE TPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIHUEN CUIMKATHOM HPOMBILUICHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX
3a71a4u o treMe «BakHeHIe HeMeTaIbl U UX COSINHECHUS.

MeTaJibl M MX COEIUHECHUSA

OOmrasi xapakTepUCTUKAa XHMHUYECKHX OJJIEMEHTOB — METAUIOB Ha
OCHOBAHUHU UX NOJIOKeHUA B [leproanueckoil cucreMe XMMUYECKUX DJIEMEHTOB
1. 1. MeHnpneneeBa u ctpoeHusi atTomoB. CTpoeHHE METAIOB. Metajnyeckast
CBSI3b U METAJUIMUECKasl KPUCTAJUIMUECKASI PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HaIpsOKEHU MeTauioB. PU3MYECKHE M XMMUYECKHE CBOMCTBA METAJUIOB.
O6mume crnocoObl TonydeHus: MeTaioB. [loHsATHE O KOpPPO3MH METaJUIOB,
OCHOBHBIE CIOCOOBI 3allUThl MX OT Koppo3uu. CruiaBbl (CTallb, YYIyH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[[lemounsle  MeTayuibl:  nosiokeHue B llepuogmyeckoir  cucreme
XuMHYeCKuX 31eMeHToB [[. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HaX0XKICHUE
B npupose. dusznyueckrue W XMMHYECKHE CBONCTBA (HA TMpUMEPE HATpUS U
kanmusi). OKCHIbl W THUAPOKCUIBI HaTpus W Kanus. [IpuMeHeHue IIeTouHbIX
METAJUIOB U UX COCTUHECHUH.

IllenoyHO3eMeNbHBIE METANIbl MAarHud W KAJIbLUW: IIOJIOKEHHUE B
[lepuoguueckoin cucreme xumuueckux d3neMeHTtoB J[. WM. Menneneena,
CTPOCHUE HUX aTOMOB, HAaXOXKAEHUE B mpupoac. PU3NUECKHE U XUMHUYECKHE
CBOWCTBAa MarHus M Kajablius. BaxHelmme coeauHEHUs Kaiablus (OKCH,
TUAPOKCHU], COJH). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxeHue B lleprognueckoil CHUCTEME XMMHYECKHX
anementoB JI. M. MenpaeneeBa, CTpo€HHE aroMa, HAXOXKIACHHE B MPHUPOJE.
dusnueckre M XUMUYECKHE CBOWCTBA aMroMuUHMs. AMQOTEpHBIE CBOHCTBA
OKCHJIa ¥ TUJIPOKCHUIA AITFOMUHUSL.

Kene3o: nonoxenue B [lepnognueckon CUCTEME XMMUYECKUX JJIEMEHTOB
J. 1. Menneneesa, cTpoeHue aroMa, HaxoKJaeHue B npupone. dusnyeckue u
XUMUYECKUE CBOMCTBA xkene3a. Okcuabl, rugpokcusibl u conu xenesa (1) u
xenesa (III), ux cocras, cBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpasllaMH METaUIOB U CIJIaBOB, UX (DU3HUYECKUMU
CBOMCTBaMH, H3Y4YEHHE pE3YyJbTAaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJblld U HATpHUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOBI, ITPOLIECCA TOPEHHUS JKEJIe3a B KUCIOPOIE
(BO3MOKHO  MCIIOJIb30BAHME BUJIEOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS
KAQUECTBEHHBIX PEaKIMi HAa MOHBI: MarHusl, KaJblUs, aJJFOMUHNS, IUHKA, )KeJle3a
(I mu xenesa (III), memu (II), HaOmOIEHHE MW OMHCAHUE MPOIECCOB
OKpalllMBaHUsl TJIAMEHM HWOHAMM HATpus, Kajdus M KalblUs (BO3MOXKHO
UCTIOJIb30BaHUE BHUJCOMATEPUATIOB), HCCIEOBaHUE aM(OTEpPHBIX CBOMCTB
TUJPOKCHIA ATIOMUHHS U THAPOKCUIA LIMHKA, PEIICHUE IKCIEPUMEHTAIbHBIX
3a71a4d o TeMe «BakHelIe MeTauibl 1 UX COSTUHEHUS.

XUMHA U OKpYsKaIOLIas cpeaa



BemectBa n marepuanibl B MOBCEIHEBHOM XKU3HU 4elOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBasi momols npu
XUMHYECKUX 0KOrax U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarole cpenbl (TpeaeabHas J0MmyCcTuMas
KOHILIeHTpauus Bemiects, pgainee — [I[JIK). Ponp xumum B peuieHun
AKOJIOTUYECKHUX TTPOOIEM.

Xumuueckuii IKcnepumenm:

H3y4eHUE 00Pa3I0B MaTEPUANIOB (CTEKJIO, CIIJIaBbl METAJIIOB, MOJUMEPHBIE
MaTepuasbl).

Mescnpeomemmnoie ceéaszu

Peanuzanus MeXnpeaMETHBIX CBSI3€l NMPU U3y4EeHWH XMMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
NOHATUH, TaK W TOHATHUMA, SIBISIOIIUXCS CUCTEMHBIMU IS  OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC IMOHSATHS: HAYYHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccu(ukanus, MNepUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAaHUE, M3MEpPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ exT, TeXHOIOTHS, MaTepUATIBL.

®dusuka: Marepusi, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHU]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIIPOBOAHUKH, JUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KPUCTATMYECKAsE pPEIIETKa, CIUIaBbl, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocuntes, apixanue, 6rochepa, IKOCUCTEMA, MUHEPAILHbBIC
yI00peHUst, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE HCKOMAaEeMBIE, TOIUIUBO, BOJHBIC pECYpCHI.



IHHVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOEHHUS MPOrPpaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHUs JIOCTUTAIOTCS B XOj€ OOYYECHHS XMMHUU B €IMHCTBE y4eOHOU U
BOCIUTATEIbHOM  JIEATEIbHOCTM B  COOTBETCTBUM €  TPAAULIMOHHBIMU
POCCUHMCKUMU COLIMOKYJBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSAMH,
NPUHATHIMU B OOILECTBE MpaBHJIaMU M HOPMamH MOBEJEHUS U CIIOCOOCTBYIOT
nporeccaM CaMONO3HaHUs, CAMOPA3BUTHUS U COLIMAIIM3ALIMU 00 y4arOIINXCS.

JIM4HOCTHBIE  pe3yibTaTbl  OTPAXAIOT T'OTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMN U
pacuIMpeHue onbITa ACSITENILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTpMoTHYECKOro BOCIUTAHUSA:

LHEHHOCTHOIO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEAUI0, NMOHWMAaHUs 3HAYECHUS XUMUYECKOU
HAyKU B )KM3HU COBPEMEHHOr'0 OOIIECTBA, CIIOCOOHOCTU BIAAETh JIOCTOBEPHOM
uHpopMalmeil 0 TepeAOBBIX JOCTIDKCHHUAX W OTKPBITHUSIX MHUPOBOM H
OT€UECTBEHHON XHMHUHU, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00
YCTPOICTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS S

IIPEJCTABIICHNS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUMH B  KOJUIEKTMBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO MOJIE3HOM, y4eOHOMCCIEA0BATENbCKOM, TBOPYECKOW M JIPYrHX
BUJAX JESATEbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM J1€ATEIbHOCTH
IpY BBIOJHEHUH y4EOHBIX, T03HABATEIbHBIX 3a/a4, BHIIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JaHUM  Y4E€OHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOINIOHMMAHHMIO W  B3aWMOIIOMOIIIM B  TMpoIecce dJToh  ydyeOHOH
NESATENbHOCTH, TOTOBHOCTU OLIEHHWBATH CBOE IOBEIEHUE M IOCTYINKH CBOMX
TOBAapUIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOr O MO3HAHUSI:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUUYECKON pEaKIInH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U COCTABISIOLINE
OCHOBY JUII IOHUMaHUS CyITHOCTH Hay4YHOW KapTUHBI MUpA, IPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aMMOCBA3SX YEJIOBEKa C
MPUPOAHOMN CPEAOM, O POJIU XMMHUU B O3HAHUU ITHX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYE€HUE HOBBIX 3HAHUU
M0 XHMMHH, HEOOXOIHUMbIe HJisi OOBSCHEHUs HaOII0IaeMbIX MPOIECCOB U
SBJICHUH, MMO3HABATEIbHON, MHPOPMAIIMOHHOW M UYUTATEIbCKON KYyJIbTYpHI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM padOThl C YYEOHBIMH TEKCTaMHU,
COPAaBOYHOM  JIMTEPATypOd, JOCTYNHBIMH  TEXHUYECKUMHU  CPEIACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOY4YEHUIO U TMO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpPa30BaHUIO, TPOEKTHOW M  HUCCIENOBATEIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIECHHOCTHU U YPOBHS OOY4YEHUS B
JanbHeHIeM;

4) (hopMUpOBaAHMS KYJIbTYPbI 310POBBSI:

OCO3HAHHME LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKM HA 37J0POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HEMpUATUE BPEIHBIX TMPUBBIUEK (YHOTPEOJIEHUS aJKOroJis, HapKOTHKOB,



KypeHUus), HEOOXOIUMOCTH COOJIIOJCHUS MpaBwyi  O€30MaCHOCTH  TpHU
oOpallleHNH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HH;

5) Tpy10BOI0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YUYEHHIO MPOQPECCHl U Tpylaa pa3inyHOIo
poJia, YyBaXEHUE K TPYIy U pe3yjbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUIYaJbHOM  TPAGKTOPUU MPOAOLKEHHS 00pa3oBaHHs C  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycmemHon mnpodecCuOHaNbHOW JeSTENPHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHHI, TOTOBHOCTh AaJalTUPOBAThCS B MNpodeccHoHaIbHOU
cpene;

6) IKOJIOrNY€eCKOro BOCIUTAHMS:

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOUIEHUE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3EMJIE, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHUE IEHHOCTH 30POBOTO
u Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3MUecCKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJEHUS
npaBwil 0€30MacHOr0 TMOBEAEHUsT Npu paboTe € BEUIECTBAMU, a TaKXKe B
CUTYaLHSIX, YTPOKAIOIINUX 30POBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTHU MPUMEHATH 3HAHUS, MTOJIydaeMble TPU U3YUCHUN XUMUH, JJIs
pemeHus 3aj1ay, CBSI3aHHBIX C OKPYXAKIIEW NPUPOOHON Cpenou, I
MOBBIILICHNS YPOBHS 3KOJIOTMYECKON KYJIbTYphl, OCO3HaHHUS TJ00aIbHOTO
XapakTepa SKOJOIMYECKMX Hpo0JieM U IyTed HX pelIeHHUs IOCPEICTBOM
METOAOB XWMHH, YKOJOTMYECKOTO MBIILICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [TI03HABATEIbHON, KOMMYHUKAaTUBHON M COLIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe meTranpeaMETHBIX pPE3YIbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMHUpPOBaHUS MHPOBO33PEHUS OOIICHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
IPUHIIAI, THIOTe3a, (akT, CHUCTeMa, IPOIECC, AKCIECPUMEHT M JIPYyroe.),
KOTOPbIE€ HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYyYHBIX YUE€OHBIX MpeAMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 HJTHUX TNpeaMeToB  (opMUpoOBaTH
NpEACTaBICHUE O IEJOCTHOM HAay4yHOM KapTUHE MHpPA, U YHUBEpPCAJbHbBIC
yuyeOHbIC JeWCTBUs (TIO3HABaTENbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHEIC),
KOTOpble 00€creyrnBaloT (POPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEILHOMY
MJIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU AESITEeNbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jornueckue a1eCTBUSA:

YMEHUS UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMU: PaCKPHIBATh CMBICI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTePHbIC
PU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMU MOHATHUSIMU), UCIIOJIb30BAThH
MOHATHUS JIJIS1 OOBSICHEHUS OTICIBbHBIX (DaKTOB M SIBJICHHUM, BRIOUPATh OCHOBAHUS
U KpUTEPUH I KIACCU(UKAIMU XUMHYECKUX BEIIECTB W XUMHUYCCKUX
peaKiuii, yCTaHaBJIMBATh MPUYUHHO-CICACTBEHHBIE CBA3U MEXIYy OOBEKTaMU
M3Y4YEHUs, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, NEAYKTHBHBIE,
10 AHAJIOTUH), AEJIaTh BBIBOJABI U 3AKIIOUYECHHUS;

YMEHHE MPUMEHSTh B MPOIECCE IO3HAHUS TOHATUS (IIPEAMETHBIC U
MeTanpeaMETHbIC), CUMBOJIMUECKHE (3HAKOBBIC) MOJIENIM, MCHOJb3yeMbIe B
XUMUH, TPeoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMHUU MOJCIbHBIC
MPENICTABIICHUS — XUMHYECKHI 3HaK (CUMBOJI 3JIeMEHTa), XUuMHUUeckasi opMmyra
U YpaBHEHHE XMMHUYECKOW peakUuuu — MPHU PEIICHHH y4eOHO-TTO3HABATEIbHbBIX
3aja4y, C Y4E€TOM OTUX MOJEIbHBIX MPEJACTaBJICHUN  BBISBIATH WU
XapaKTepu30BaTh  CYIIECTBEHHbIE TMPHU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEUIECTB W  XMMHYECKMX PpEaKIHil, BBIABIATH  OOIIME
3aKOHOMEpPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBSI3M W NPOTUBOPEYUS B
U3Y4aeMbIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBare/ibcKue AeiCTBHA:

YMEHHE MCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAYE€CTBE MHCTPYMEHTA
NO3HAHUS, a TaKK€ B KauyeCTBE OCHOBBI JUIsl (DOPMHpPOBAHHS THIOTE3bI IO
IPOBEPKE MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXIACHUM;

NPUOOPETEHHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3allMd U TMPOBEACHHIO
YYEHHMYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €r0 Pe3ynbTar, (HOpMyIupoBaTh 0000IIEHUS
U BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOI'O OMbITA, HUCCIIEAOBAHUS, COCTABISATh
OTY&T O MpoJIeTaHHOU padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATh W HHTEPHPETUPOBATH HH(MOpPMAIIHIO
pa3nuyHBIX BHUJIOB U (OpM MpEACTaBICHUS, TMOIYy4aeMyl0 U3 Ppa3HbIX
UCTOYHUKOB (HAay4yHO-TIOMYJISipHAsl JIUTEpaTypa XUMHUYECKOrO COIEp>KaHus,
CIpaBoYHbIE MoOcoOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATH
MPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh PA3IMYHbIE METOJIbI U 3allPOChl MPU MOUCKE U 0TOOpE
uH(OpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX [IJIsl BBITIOJHEHUS
y4€OHBIX U NTO3HABATENbHBIX 33/1a4 ONPEAEIEHHOr0 TUIIA, IPUOOPETEHHUE ONbITA
B 00JIaCTH MCHOJb30BaHUs MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAZICHUE KYJbTYpPOHM aKTHMBHOIO HCIIOJIb30BAaHUS pPa3IU4YHBIX IOMCKOBBIX
CHUCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY MpEACTaBICHUS
uHGOpMAIMN U WUIIOCTPUPOBATH peIlaeMble 3a7aud HECIOKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu GopmMamu rpaduku U ©X KOMOWHAIUSMU;

YMEHHE UCHOJb30BaTh W aHAJIM3UpPOBaTh B Ipolecce Yy4yeOHOM U
U CCIIEI0OBATENbCKON NEeATENbHOCTH uH(pOpMaIUIo 0 BIIUSIHUU
IPOMBIIUIEHHOCTH, CEJIBCKOTO XO3fAKCTBA M TpaHCIOpPTAa Ha COCTOSHUE
OKPYXKAIOLIEN IPUPOAHOM CPEBI.

KoMMyHHKAaTHBHBIC YHUBEpPCAIbHbIC y4eOHbIE 1eiiCTBUSA:

YMEHHUS 3a/laBaTh BOMpPOCHl (B XoAe auanora v (WiaM) JUCKYCCHUHU) IO
CYLIECTBY 00OCyXkaaeMoil Tembl, (OpPMYIUpPOBaTH CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHSI PEIOKEHHOM 3a1a4H;

YMEHHUSl TPEACTABJATh IOJYYEHHBbIE pEe3yJbTaThl MO3HABATEIbHOU
NESITEIbHOCTA B YCTHBIX M TMCBMEHHBIX TEKCTax; JeNlaTh IMPEe3eHTAIUIO
pE3yNbTATOB  BBINOJHEHUS XHMHYECKOrO0 JKCIepuMeHTa (1abopaTopHOro
OITIbITa, JTa0OpaTOPHOU PabOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOCKTA);

YMEHHSA Y4e€OHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MIO3HABATEIbHOM W  MCCIEAOBATENIbCKOW  JICSITEIbBHOCTH TMpPU  PELICHHUH
BO3HHMKAIOLIUX NpoOJeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIJIACOBAHMUS
no3unuii  (00CyXkJeHus, OOMEH MHEHHMSIMH, «MO3IOBBIE  IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JIEMCTBH, OIpPENEIICHUE KPUTEPUEB IO OLEHKE
Ka4yeCcTBa BBIIIOJHEHHON pabOThI U IpYTHUE).

PeryasiTuBHbIC YHUBEpCAIbHbIE YUeOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSTENIbHO ONPEAEIATh 1NN ACSITeIbHOCTH, IITAHUPOBATD,
OCYILIECTBIISTh, KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesITEeNbHOCTh, BIOMpaTh HauboJiee 3(hPeKTUBHBIE CIOCOOBI pelIeHUsT Y4eOHbBIX
U T03HABATEJBHBIX 3a/1a4, CAMOCTOATENIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIA AJITOPUTM ACUCTBUM MPU BBINOJHEHUM 33JaHUM C YYETOM



MOJTyYEHHUSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSX,
OLICHMBATH COOTBETCTBHUE MOJYYEHHOTO PE3YyJbTaTa 3asBJICHHON LIENIU, YMEHUE
UCIIOJIb30BaTh M AHAJU3MPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCIOBUH
3aJaHUil.

NHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJbTaTOB IO OCBOCHHUIO 00S3aTEIILHOTO

COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOW (eaepanbHOil pabodeil mporpammoi,
BBIJICIISIFOT: OCBOCHHBIE 00YYarOUIUMUCA HAYYHBIE 3HAHUSA, YMEHHS U CIIOCOOBI
nercTBuil, crenuduyeckue JUIS MPEeAMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTA IO TOJYYEHHI0 HOBOIO 3HAHUSA, €ro HHTEPIPETalnH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIIUSIX.

K koniy oOyuenus B 8 kJjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUI:

e PpAacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpO/IHAS M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAas
U MOJIEKYJIIpHas Macca, KOJUYECTBO BEUIECTBA, MOJb, MOJISIPHAs
Macca, MaccoBas JOJII XHMHUYECKOrO0 JJIEMEHTAa B COCIUHEHMHH,
MOJIIDHBI ~ 00BEM, OKCUJ,  KHCIIOTa, OCHOBaHHE,  COJb,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIIECHUSA, XUMHUUYECKasl PEAKIIUs,
KJIaccU(pUKaIUs peakuuii: peakuyi COEUHEHUS, PEaKLIUH Pa3JI0KEeHHUs,
peaKkiMyd 3aMEelIeHHs, peaKkIMu OOMEHa, 3K30- U DHIOTCPMUYECKHUE
peaKIru, TEIUIOBOM 3P EeKT peakiuu, Sapo aToMa, dJIEKTPOHHBIN CIION
aToMa, aTOMHas OpOuTalb, PATUYC aTOMa, XUMHUYECKas CBA3b,
MOJISIPHAsE U HENOJIsIpHAas KOBAJEHTHAas CBs3b, WOHHAs CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BemecTBa (MpOIEHTHAs
KOHLIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUUA U
MPUMEHSITH 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIOJb30BaTh XMMHMUYECKYIO CHMBOJIMKY JIJisi COCTaBieHUs (GopMyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENEsITh BAICHTHOCTh aTOMOB  DJIEMEHTOB B OMHApHBIX
COCIMHEHHUAX, CTENEHb OKHUCJICHHMS DJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NMPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJacCcy
coequHeHNN 1Mo (opmynaM, BUJ XUMHYECKOW CBS3W (KOBaJICHTHAs U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

e packpeiBath cmbica llepuonnueckoro 3akona [[. M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIIEMEHTOB OT UX MoJoxeHus B Ilepuoanueckoii cucreme,
3aKOHOB COXPAaHEHUs MACChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJSIPHOTO YYEHHs, 3aKOHa ABOraapo;

e ONUCHIBATH W XapakTepu3oBaTh TabmMuHyro ¢opmy Ilepuonnueckont
CUCTEMbl XHMHWYECKHUX JJIEMEHTOB: pa3IuyaTh T[OHITUA «TJIABHAA
noarpynmna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpymnmna)y, mansie
U OOJIbIIME MEPUOJbI, COOTHOCUTh O0O3HAYEHUS, KOTOPbIE UMEIOTCS B
tabmuue «llepuoamueckas cucremMa xumudeckux saemento JI. WM.
MeHnpneneeBa» € YHCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHMUYECKUX DJIEMEHTOB (COCTaB M 3apsia sA1pa, oOlee Yucio
AJIIEKTPOHOB U PACIIPEEIICHUE UX IO AJIEKTPOHHBIM CJIOSM);



K

KIacCU(UIIUPOBATh  XUMUYECKHE  DJIEMCHTHI,  HEOPraHMYECKUE
BEIIECTBA, XUMUUIECKUE PEaKINH (TI0 YUCIY U COCTABY YIaCTBYIOIIUX B
PEaKIMy BEIECTB, MO TEIIOBOMY d(PdeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3MYHBIX  KJIACCOB,  TOATBEpXAas  ONUCAaHWE  MPUMEPAMH
MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
MPOTHO3UPOBATh  CBOMCTBA BEIISCTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYECKHX
MIPEBPAICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYKCIIATH OTHOCUTCIBHYIO MOJICKYJSIPHYIO W MOJISPHYIO MAacChl
BEIIECTB, MAacCOBYIO JIOJI0 XHUMHYECKOTO JJIEMEHTa Mo Qopmyne
COCIMHEHHUS, MAacCOBYIO JOJIIO BEIIECTBA B PacTBOpE, MPOBOIUTH
pacué€Thl MO YPABHEHUIO XUMUYECKON peaKInu;

INPUMEHSATH OCHOBHBIE OIEpAllMid MBICIUTEILHON JEATEeIbHOCTH —
aHAIM3 ® CHUHTE3, CpaBHEHWE, O0O0OIIeHWe, CHUCTEMATHU3AINIO,
KJIAaCCU(DMKAIIUIO, BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — IS
W3Y4YEHUS] CBOMCTB BEUIECTB M XMUMHUYECKUX PEAKIUN, €CTeCTBEHHO-
HAay4YHBIE  METOABl  TO3HAHWA —  HaOMIOACHWE, HW3MEPCHHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaIbHBIM U MBICJICHHBIN );

clieoBaTh  MpaBWaM  TIOJb30BAHMS ~ XMMHUYECKOW TMOCYyIOH U
nabopaTopHbIM 00OpYAOBaHUMEM, a TaKXKe MpaBuiiaM OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBINOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUI0O U COOMPAHHIO
ra3oo0pasHbIX BEIICCTB (BOAOPOJAa M KHCIOPOAA), HPUTOTOBJICHUIO
pacTBOpPOB C  ONpPENeNEHHOM MacCOBOM JI0Je  PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI TI0
pacrmo3HaBaHUIO pPACTBOPOB IIEJIOYEH M KHCIOT C  TIOMOIIBIO
WHIUKATOPOB (JTakMyc, peHoNpTanenH, METUIOPAHK U JIPyTUe).

KOHITy 0Oy4deHUss B 9 KJjiacce TMpeIMETHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OO YyUYAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJIEHTHOCTH, JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKas peaklusi, XUMHUYECKas CBs3b, TEIIOBOM
s ¢deKT peakuuu, MOJIb, MOJSPHBIA O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, FJCKTPOIUTHUECKAsT TUCCOLMAIINS, PEAKIIUU UOHHOTO
oOMeHa, KaTalu3arop, XUMHUYECKOE paBHOBECHUE, OOpaTUMble U
HEOOpaTUMBbIe peaKliu, OKUCIUTEIbHO-BOCCTAHOBUTEIILHbBIC PEaKIINH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHUE,
amoTponusi, aM(OTEepHOCTb, XHMHUYECKas CBs3b (KOBaJICHTHa,
WOHHAs, METaUINYecKas), KpHUCTAUIMYECKass pemeéTka, KOoppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON peaklHnH, MpeaesibHO
nonyctumas konuentpaua [IJIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHU H
MIPUMEHSITh 3TU MOHATHUS IPU ONKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJisi COCTaBIIEHHS (opmyl
BEILIECTB U YPAaBHEHUN XUMUUECKUX PEAKIIUIA;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB B COEAUHEHUSX pa3JIMYHOIO COCTaBa, MNPUHAJIEKHOCTh
BEUIECTB K ONpPEAENIEHHOMY KJIACCy COEAMHEHUN Mo (opmyliam, BH]
XUMUYECKOW CBSI3W  (KOBaJ€HTHAs, HWOHHAsA, METaJUIMYecKas) B



HEOPraHUYECKUX COCAMHEHUSX, 3aps]l MOHA IO XUMHUYECKOU (hopmyiie,
XapakTep Cpelbl B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX COEIUHEHHI,
THUI KPUCTAIUINYECKON PEMIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbica llepumoamueckoro 3akona JI. M. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE: OMUCHIBATH M XapaKTepu30BaTh
tabmmunyro popmy [leproanyeckoit CHCTEMbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATHUS «JaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynna (b-rpynma)», manbie U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HAYCHMS, KOTOpPHIE HMMEIOTCA B TEPHOJMYECKON Tabmuime, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsija sjpa, OOIIee YHCIO DJEKTPOHOB U
pacrpenielieHue WX 10 JJIGKTPOHHBIM CIIOSIM), OOBSICHATH O0OIIHe
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB U X COCIMHEHUH B
npenenax MajblX MEPUOAOB M TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(UUUpOBaTh ~ XUMUYECKHE  DJIEMEHTHI,  HEOpPraHUYEeCKue
BEIIECTBA, XUMUYECKUE PEaKIUH (110 YUCITY U COCTABY YYacTBYIOUIUX B
PEaKIMU BEMIECTB, IO TETUIOBOMY 3((PEKTy, O U3MEHEHHUIO CTETICHEH
OKHUCJICHUS] XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUUPUIECKUE XUMUYECKUE
CBOMCTBA TMPOCTBIX U CJOXKHBIX BEHIECTB, MOATBEPXKAas OMHCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIHil;

COCTABJISITh YPABHEHUS DJIEKTPOIUTHYECKOW HUCCOIUALMM KHUCIIOT,
LIEJI0OYE M COJIEH, MOJIHBIE W COKPAlIEHHbIE YPABHEHUs pEakLuu
MOHHOTO  OOMEHa, YypaBHEHMsI  peaKIuil,  MOITBEP)KIAIOIINX
CYILIECTBOBAHUE T€HETUUYECKON CBSI3M MEXKAY BEIIECTBAMHU PAZTUYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOIO OaJlaHCa TUX PEaKINi;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOCHHS,
BO3MO)XHOCTH TPOTEKAHUS XMUMHUYECKUX IMPEBPAIICHUA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEJIbHYIO MOJEKYJSIPHYI0O U MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO [IOJI0 XHMHYECKOTO JJeMeHTa 1o GopMmyse
COEIMHEHHUs, MAacCOBYIO JOJII0O BELIECTBA B pPacTBOpE, MNPOBOIUTH
pPacy€ThI MO YpaBHEHUIO XUMUYECKOU peaKIuu;

coOnofaTh MpaBWIa [OJb30BAHMS  XUMHUYECKOM MOCYyIOH U
nabopaTopHbiM 00OpYJOBaHMEM, a TaKXKe IIpaBHJia OOpalIEHUS C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU IO BBIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYCHUI0O U COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (AaMMHAKa U YIJIEKHCIIOTO ra3a);

MPOBOJIUTh  PEAKLMM, TOJITBEPXKIAIOIINE KauyeCTBEHHBIM COCTaB
pa3IUYHBIX BEHIECTB: PACMO3HABATh OIBITHBIM IMYTEM  XJIOPHU/I-,
Opomuna-, wuomua-, kKapOoHat-, ¢ocdar-, cuIMKar-, Ccyibdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUSI MU MOHBI M3YUYEHHBIX METAaJIOB,
MPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIICCTB;
MPUMEHSITh OCHOBHBIE OIEpPALUA MBICIUTENBHON ESITENbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTEeMAaTH3aIHIo,
BBISIBICHHE MTPUYMHHO-CIICICTBEHHBIX CBSI3€H — JJISI U3Y4EHUSI CBOMCTB
BEIIECTB M XUMHYECKUX PEaKLHi, €CTEeCTBEHHO-HAY4YHBbIE METO/IbI



MO3HAaHUsI — HAOJIIOJIEHUE, U3MEPEHUE, MOJECIUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN 151 MBICJICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KUIACC
HaumeHoBaHue KounyecrBo yacoB
Ne DJIeKTPOHHBbIE (LM PoBbIE)
pa3iesioB U TeEM KonTtpoibHbie IIpakTnuyeckue
n/n Bcero oOpa3oBaresibHbIE PeCypPChl
NporpamMmabl padoThI padoThbI
Pa3nen 1. [lepBoHavyajibHble XUMHYECKUE TIOHSATHS
XuMus — BakHaA
11 00J1acTh €CTECTBO3HAHUS 5 5 bubmorexa [IOK
' Y [IPaKTUY ECKOM https://m.edso0.ru/7f41837¢c
JEeSITEIbHOCTH YeNOBeKa
12 BemiecTBa 1 XUMHYECKHE 15 1 bu6moreka [JOK
' peaKkuu https://m.edso0.ru/7f41837c
Hroro nio pazaeny 20
Pazgen 2. BakHelilue npeacTaBUTe M HEOPraHNYECKHUX BEIIECTB
51 Boznyx. Kuciopoz. 6 bu6motexa [IOK
' [TousTHE 06 OKCHIAX https://m.edso0.ru/7f41837¢c
59 Bonopon. [TonsaTue o 8 1 bubmmotexa LIOK
' KHUCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopga. PactBopsl. 5 1 1 bubmuorexa [JOK
' [Mousitie 06 OCHOBaHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl
Bbubmmoreka [JOK
2.4 HEOPraHUYECKUX 11 1 1

COeTMHEHUN

https://m.edsoo.ru/7f41837c
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Uroro no paszneny 30

Pa3nen 3. Ilepnoauyeckuii 3akon u [lepuoanueckasi cucrema xumudeckux iemMeHToB /[. U. MengeaeeBa. CtpoeHne aTomMoB.
Xumuueckas ¢cBsi3b. OKHCJINTETHbHO-BOCCTAHOBHUTEIbHbBIE p€aKkuun

[Tepuonnueckuii 3aK0H U

Ilepnoanyeckas cucrema
bu6mmoreka [JOK

3.1 XAMHUYECKUX 3JIEMEHTOB
! https://m.edsoo.ru/7f41837¢

J. . MeHneneera.
Ctpoenue aToma

XUMHUYECKas CBA3b.

39 OKuCINTEIBHO- 8 5 bubmioreka [IOK
' BOCCTAHOBUTEIbHBIE https://m.edso0.ru/7f41837c
peaKiuu
TToro 1o pasien 15 bu6moreka [JOK
pasaely https://m.edsoo.ru/7f41837¢
PezepBHOE Bpemst 3 bubmorexa [JOK

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

HauMenoBanue

KoanuecTBo yacoB

Ne JIeKTPOHHBIE (LM (] POBHIE)
pa3ae/ioB H TEM KonTpoabHbie IIpakTHyeckue
n/m Bcero o0pa3oBaTesibHbIE pecypChl
NpOorpaMMbl padoThI padoThI
Paznen 1. BemecTBo U XMMHYECKHE PeaKIIHH
IToBTOpEHuEe 1
11 yriayOsieHue 3HaHui 5 1 bubmorexa L{OK
' OCHOBHBIX Pa3/IejioB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHOBHbBIE
1.2 3aKOHOMEPHOCTH 4 Bubmorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIuit
DJIEKTPOIM THYECKAS
13 JICCOLUALTHSL. 8 1 1 bubmorexa [JOK
' XUMHUYECKHE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBOpax
Hroro no pazneny 17
Paznen 2. HeMeTa/JIBI 1 MX COeANHEHUS
OO6m1ast xapakTepuCTHKa
2.1 xmﬁmecxgx 3J'I§M€HTOB 4 1 bubmioreia LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. I'asiorenst
OO011ast XapaKTepuCTHKA
n P P Bbu6moreka [JOK
2.2 XAMHUYECKUX 3JIEMEHTOB 6

VIA-rpynnel. Cepa u eé€

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

OO61mas xapakTepucTuKa

53 XHMHUYECKHX DJIEMEHTOB - bu6moreka [JOK
' VA-rpymmsl. A3or, https://m.edso0.ru/7f41a636
dbochop 1 uxX coeTuHEHUs
OO01mas xapakTepuCcTUKa
o | oo |
' p}: ' PO https://m.edsoo.ru/7f41a636
KPEMHHH U UX
COCIMHCHHMSI
Hroro no pasaeny 25
Paznea 3. MeTaJsibl M X COCTUHEHUS
31 OO6mme cBolicTBa 4 bubmoteka IJOK
' METAJLIOB https://m.edso0.ru/7f41a636
39 Baxneiimme MeTamibl 1 16 bu6moreka [JOK
' UX COEIMHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 20

Pa3znen 4. XuMus u okpyskaias cpeaa

41 BemectBa u maTepuansl B 3 bu6moreka [JOK
' JKU3HU YeI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6moreka [JOK
PezepBHOE Bpems 3

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

8 KJIACC
N Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Jlara
nudposbie
n| Tema ypoka Beer | Koutpoabubl | IlpakTudecku U3y4eHH
Oﬁopy}]o];a]-[ne 06p330BaTeJ'IbHLIe
/ 0 e padoThI e padoTsI s
u Touku pocra pecypchl
Undposasn
nabopaTtopua no
[Tpenmet xumuu. Ponb XMMUM bu6moreka [JOK
XAMHHU B )KU3HU YEIOBEKA. 1 (yyeHnueckan) https://m.edsoo.ru/ff0
Tena u BemecTBa HoyT6yk M3BM d210c
RAYbook
moaenwn Si 1512
Undposasn
nabopaTtopua no
XUMUU but6mmoreka [JOK
ITorsatne o MmeTomax
[HO3HAHMS B XUMUH 1 (y4eHunueckas) https://m.edso0.ru/ff0
HoyTtbyk M3BM d227e
RAYbook
moaenmn Si 1512
[TpakTuueckas padora Ne 1 Lindpposasn
«[IpaBusia paboTHI B nabopaTopus no bubmumoreka [IOK
nabopaTopuu ¥ IPUEMBI 1 XMMUK https://m.edso0.ru/ff0
oOparlieHus ¢ (yyeHnyeckasn) d23dc
1a00paTOPHBIM HoyT6yk M3BM



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

000opyI0BaHUEM»

RAYbook
moaenu Si 1512

YucTele BENIECTBA U CMECH.

CriocoObl pa3aeneHus
cMecen

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d26ca

[TpaxkTueckas pabota Ne 2
«Pa3nenenue cmeceii (Ha
MpUuMEPE OYUCTKHU
MIOBApEHHOU COJIN)»

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d28c8

ATOMBI B MOJICKYJIbI

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d2a6c

XHUMHUYECKUE DIJIEMEHTBDI.
3Haku (CUMBOJIbI)
XUMHUYECKUX DJIIEMEHTOB

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d2be8



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

RAYbook
moaenu Si 1512

HpOCTBIC 1 CJIOXKHBIC
BCIICCTBA

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d2a6c

ATOMHO-MOJIEKYJISIPHOE
y4E€HHUE

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d2d50

3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB. XUMHUECKas
dbopmyna. BaneHTHOCTD
aTOMOB XHMHYECKHX
3JIEMEHTOB

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d2eae

OrtHOCHUTEIRHAS ATOMHAS
macca. OTHOCHUTEIbHAA
MOJIEKYJIIpHas Macca

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d323c



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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RAYbook
moaenu Si 1512

MaccosBast 10is
XUMHYECKOT0 DJIEMEHTA B
COEIUHEHNN

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d350c

KommuecTBo BemecTna.
Mounb. MonsipHas macca

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d5230

duznueckue 1 XUMHYECKHE
SIBJICHUSA. XUMHUYecKas
peakiuus

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d37fa

[Tpu3Haku 1 ycinoBus
MPOTEKAHUS XUMHUECKHX
peakiuit

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d3al6



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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RAYbook
moaenu Si 1512

Undposasn
nabopaTopua no
3aKOH COXpaHEHMS MacCChl XMMUM bu6moteka [IOK
BEIIECTB. XUMHUUECKHE (yyeHunyeckasn) https://m.edsoo.ru/ff0
YpaBHEHUS HoyTt6yKk M3BM d3b88
RAYbook
moaenwn Si 1512
Undposasn
BbIuKCIIeH s KOJIMYECTBA, naboparopua no
Macchl BENECTBA 10 XMMnn bu6muorexa [JOK
YPABHEHUAM XUMHYECKHX (y4eHunueckas) https://m.edso0.ru/ffo
N HoyTtbyk N3BM d5708
peaiH RAYbook
moaenmn Si 1512
Undposasn
Knaccuukanus nabopatopus no
XUMHYECKHX PEaKIuii xnmmnn bubmoreka [JOK
(CoenMHEHHs], Pas3JIOKEHHS, (I-quH6qu|E|};a;|\)/| 22%54// m.edsoo.ru/ffo
oyT6yK d3f34
3aMelleHus1, 0OMeHa) ©AVbook
moaenwn Si 1512
M. B. JIoMOHOCOB — Lndposasn
YUEHBIH-3HIUKIONEINCT. nabopatopus no bubmorexa [JOK
O06o001IeHne U XMMUK https://m.edsoo.ru/ff0
(yueHnueckas) d40c4

cucTeMaTu3alusa 3HaHu1

HoyTt6yKk MN3BM
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RAYbook
moaenu Si 1512

KonrtponesHas pa6ora Nel mo
Teme «BermecTsa u
XUMHYECKHE PEaKIINI

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d4290

Bo3nyx — cMmech ra3os.
CocraB Bo3ayxa. Kuciaopon
— 3JIEMEHT U NPOCTOE
BenectBo. O30H

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d448e

Dduznyeckre 1 XUMHYECKHE
CBOMCTBa KACIOpOAa
(peakiuu OKHCIICHNUS,
ropenue). [Tousatue 06
OKCcHIax

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d4614

CriocoObI oJTy4YeHuUs
KHCJIOPO/Ia B JIAOOPATOPHH H
MIPOMBIIIIJICHHOCTH.
IIpumenenue kucnopoaa

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d497a



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

RAYbook
moaenu Si 1512

TennoBoit 3¢ ekt
XUMHUYECKOMU peaKIuu,
IIOHATHUE O
TCPMOXUMHUNYCCKOM
YpaBHEHUH, 3K30- U
SHJIOTEPMUYECKUX PEaKIUIX

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d4790

Tonnuso (HeQTh, yrosib u
MeTaH). 3arps3HeHue
BO3/yXa, CIOCOObI €ro
NPEeIOTBPAIICHUS

Undposasn
nabopartopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d4cda

[TpakTiueckas pabora Ne 3
o teMe «llomyuenue n
cobupaHHe KUCI0po/a,
U3yUYCHUE €ro CBOICTB»

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d4ae?

Bonopog — »neMeHT u
MPOCTOE BEIIECTBO.
Haxoxxnenue B npupone

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d4ddo



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

RAYbook
moaenu Si 1512

dusnyeckne U XUMHYECKUE
CBOICTBA BOJIOPOAA.
[Ipumenenue Bomopoaa

Undposasn
nabopaTtopus no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d4ddo

IMousitie o0 KucIoOTaXx U
COJIAX

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d50d2

CriocoObI oTy4eHus
BOZOpO/Ia B Ta00paTOpHH

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d4ddo

[TpakTnueckas pabora Ne 4
no teme «llonydenue u
coOupaHue BOAOpO/a,
W3yUYEHHUE ETO CBOWCTBY»

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d4f42



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

RAYbook
moaenu Si 1512

MomnsipHblii 00bEM Ta30B.
3akoH ABorazpo

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d542e

Brruucnenus: o0béMa,
KOJIMYECTBA BEIIECTBA ras3a
0 €r0 U3BECTHOMY
KOJIMYECTBY BEIISCTBA MITH
00BéMY

Undposasn
nabopaTopua no
XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d55a0

Brranciennss 006MOB Ta30B
0 YPAaBHEHUIO PEAKIIUU HA
OCHOBE 3aKOHAa 00bEMHBIX
OTHOILIEHHH Ta30B

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d5708

duznueckue 1 XUMHYECKHE
CBOMCTBA BOJIBI

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d587a



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

RAYbook
moaenu Si 1512

CocTaB OCHOBAHMIA.
[TonsiTre 00 MHAMKATOPAX

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
d59e2

Bopa xak pacTBOpUTENb.
Hacrimennasie u
HEHACBIIIICHHBIEC PACTBOPHI.
MaccoBas g0 BEIIeCTBa B
pacTBope

Undposasn
nabopaTopua no
XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d5b40

[TpakTiueckas padora Ne 5
1o teMe «IIpurorosienue
pacTBOPOB C ONpPENEeIEHHON
MacCcOBOH Joyel
pPacTBOPEHHOI'O BEILIECTBAY

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d5eba

KontponbHas pa6ota Ne2 mo
teme «Kucnopoa. Bogopon.
Bona»

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d6342



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

RAYbook
moaenu Si 1512

OKCHIBI: COCTaB,
KJ1accH pukarus,
HOMEHKJIaTypa

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
de664e

[Tonyuenue u XUMUYECKUE
CBOICTBA KHCIIOTHBIX,
OCHOBHBIX B aM(OTEPHBIX
OKCHJIOB

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d664e

OCHOBaHHS: COCTaB,
KJ1accH pukanus,
HOMEHKJIaTypa

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/ffo
d67ca

[Tony4yenue u xuMu4yecKue
CBOMCTBa OCHOBaHUM

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
d67ca



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

RAYbook
moaenu Si 1512

Kwucaoter: cocTas,
KJ1accH pukarus,
HOMEHKJIaTypa

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edsoo.ru/ff0
dfee?

HOJ’Iy‘ICHPIC U XUMHYCCKHUC
CBOMCTBA KHUCJIOT

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edsoo.ru/ff0
dfee2

Comnu (cpeanue):
HOMEHKJIaTypa, CII0COOBI
MOJTyYEHHS], XUMUYECKHE
CBOMCTBa

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/00
ad9474

[TpakTuueckas pabora Ne 6.
Pemenue
SKCIEpUMEHTAJIbHBIX 3a/1a4
1o TeMe «OCHOBHBIE KIIaCChI

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edso0.ru/00
ad9b7c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

HEOPraHUYECKHUX
COETMHEHUN

RAYbook
moaenu Si 1512

I'eneTnyeckas cBsI3b MEXKIY
KJIaCCAaMU HEOPraHUYECKUX
COeTUHEHUN

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yk M3BM
RAYbook
mopenun Si 1512

but6moreka [JOK
https://m.edso0.ru/00
ad9a50

O060011EeH1E U
cucTeMaTu3anusa 3HaHUuu

Undposan
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenu Si 1512

Bbub6morexa IIOK
https://m.edso0.ru/00
ad9chb2

KonrtponsHas pa6ora Ne3 o
Teme "OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
coenuHeHun"

Undposasn
nabopatopua no
XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edso0.ru/00
ad9ela

[TepBble NONBITKH
KJ1accu puKanuu
XUMHYECKUX 3JIEMEHTOB.
ITonsTre o rpynmnax

Undposasn
nabopaTopua no

XUMUU
(yyeHmyeckasn)
HoyTt6yk M3BM

bubmmoreka [IOK
https://m.edso0.ru/00
ad9ffa



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

CXOAHBIX 2JICMCHTOB

RAYbook
moaenu Si 1512

Ilepuoanyeckuii 3aK0H U
Ilepnoanueckas cucrema
XUMHUYECKUX IJIEMEHTOB /.
H. MenneneeBa

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edso0.ru/00
ada52¢c

Ilepuonael, rpymnisl,
MOATPYIIIBI

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edso0.ru/00
adab2c

Crpoenne atomoB. CocraB
aTOMHBIX siziep. V3oTomnsl

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/00
ada342

CtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB
aneMeHTOB [lepuoauueckoit
cuctemsl [. 1. Menaeneepa

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edso0.ru/00
adabbc



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

RAYbook
moaenu Si 1512

XapakTepucTuka
XHMHYECKOI0 dJIeMEHTa 110
€ro IT0JIOKEHHIO B
[Tepuonnueckoit cucreme /.
H. MenneneeBa

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edso0.ru/00
ada824

3nayenue [lepuonuueckoro
3aKOHA JUISl Pa3BUTUS HAYKH
u npaktuku. J1. 1.
MenneneeB — y4€HbIN,
ne1aror ¥ rpakKIaHuH

Undposasn
nabopaTopua no
XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edso0.ru/00
ada96e

Pe3epBHBIN ypOK.
O60061eHuE U
cUCcTeMaTu3alus 3HaHui /
Bceepoccniickas
mpoBepouHas paboTa

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/00
adb33c

KonTponbsHas padora Ned o
teme «CTpoeHue aroma.
Xumudeckast CBSI3b» /
Bceepoccuiickas

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edso0.ru/00
adb486



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

MpoBepoyHas pabora

RAYbook
moaenu Si 1512

DJIEKTPOOTPHUIIATENBHOCTh
ATOMOB XMMHYECKHX
AIIEMEHTOB

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edso0.ru/00
adaab8

Honnas xuMuyeckas CBsA3b

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yKk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edso0.ru/00
adac34

KoBanenTHas nosnspHas
XMMHYECKas CBSI3b

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/00
adaab8

KoBanenTtHas HemosnsipHas
XUMUYECKas CBSI3b

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edso0.ru/00
adaab8



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

RAYbook
moaenu Si 1512

CrerneHp OKUCIIEHUS

Undposasn
nabopaTopua no

XUMUU
(yyeHunyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

but6moreka [JOK
https://m.edso0.ru/00
adae?8

OKHUCIUTETHLHO-
BOCCTAHOBUTEIBHBIE
peaxiuu

Undposasn
nabopaTtopua no

XMMUU
(yyeHunyeckas)
HoyTt6yk M3BM
RAYbook
moaenmn Si 1512

Bbu6morexa IIOK
https://m.edso0.ru/00
adb076

OKUCIIUTETA U
BOCCTAHOBUTEN

Undposasn
nabopaTtopua no

XMMUM
(yueHunuyeckasn)
HoyTt6yKk M3BM
RAYbook
moaenwn Si 1512

bu6moreka [JOK
https://m.edsoo.ru/00
adb076

PesepBHBIl ypOK.
O060011EeHE U
cucTeMaTu3anusa 3HaHui 1o
teme «CTpoeHue aToma.

Undposasn
nabopaTopua no
XUMUK
(yyeHnyeckan)
Hoyt6yk MN3BM

Bbu6morexa IIOK
https://m.edso0.ru/00
ad9ch2



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

XHUMHUYECKaST CBI3b)

RAYbook
moaenu Si 1512

Undposasn

nabopaTopua no
Pe3epBHBIN ypOK. XMMUM bu6moteka [IOK
O6o6uienne u 1 (yueHunueckas) https://m.edso0.ru/ff0
cucTeMaTH3alys 3HaHUM Hoyt6yk MN3BM d61c6

RAYbook

moaenwn Si 1512

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

N Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Mara uudposbie
n| Tema ypoka KoHTpoJibHBI IIpakTH4eckue op
Bcero OGopynoBanue U3yYyeHusi | obOpasoBarejibHbIE
/ e padoThI padoThI
I Touku pocta pecypchl
ITepuonnueckunii Lngposan
nabopartopua no
3aKOH.
XUMUK bu6moreka [JOK
ITepuonnueckas
1 (y4eHnueckas) https://m.edsoo.ru/00a
CHCTEMAa XUMHUYECKUX
L HoyTbyk M3BM db59e
anementoB /JI. H.
1\2 MCHTOB RAYbook mogenu
eHJIeIIceBa Si 1512
Undposan
3aKOHOMEpPHOCTH B nabopartopua no
H3MCHCHHMH CBOMCTB XUMUM bu6moreka [JOK
XUMHUYECKUX 1 (yyeHnueckan) https://m.edsoo.ru/00a
3JIEMEHTOB MEPBBIX HoyT6yk M3BM db6b6
TPEX IIEPUOJIOB RAYbook moaenu
Si 1512
Umndposas
Knaccudukanus n nabopaTopus no
bu6moreka I[IOK
HOMEHKJIaTypa XUMUM
1 https://m.edsoo.ru/00a
HEOPraHUYECKHUX (yueHunueckan) db7e2
BEILIECTB Hoytbyk M3BM -
RAYbook mogenu



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2

Si 1512

Undposan
. nabopartopua no
Bunwl xummnueckoit paTop
XUMUM bu6mmoreka [JOK
CBSI3H U THUIIBI
(yueHnueckan) https://m.edsoo.ru/00a
KpUCTANIAYECKUX
.. HoyTbyk MN3BM dbac6
PEHICTOK RAYbook mogenu
Si 1512
KonTponbsHas padora U'M:pOBaﬂ
nabopaTopus no
Nel mo Teme patop
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HoyTt6yk M2BM
RAYbook mogenu
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nabopartopua no
XUMUU
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Si 1512
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HoyTt6yk M2BM
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O06001enue u
CUCTEMATU3aAII U
3HAHUH

Undposas
nabopaTtopusa no

XUMUU
(yyeHnueckan)
HoyTtbyk M3BM
RAYbook mogenu
Si 1512
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nabopartopua no
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RAYbook moaenu
Si 1512

bu6moreka I[IOK
https://m.edsoo.ru/00a
elcb4

AmpoTtepHbIe
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TUAPOKCUIA
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(yyeHnueckan)
HoyTtbyk M3BM
RAYbook mogenu
Si 1512

bu6morexa IIOK
https://m.edso0.ru/00a
elc64

Kenezo
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nabopartopua no

XMMUU
(yueHunueckas)
HoyTt6yk M2BM
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bu6moreka [IOK
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OKcHAbI, TUIPOKCUJIBI
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nabopartopua no
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https://m.edsoo.ru/00a
e35e6



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

(yyeHnueckan)
HoyTt6yk M2BM
RAYbook mogenu
Si1512

Undposasn
nabopartopuma no

0O0001eHue u XUMUU
CHUCTEMaTHU3aIUs (yyeHnyeckasn)
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MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHWSI OCHOBHOM

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbBIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbHON NMPOrpaMMbl
OCHOBHOTI'0 0011er0 00pa3oBaHus

1

ITo Teme: ((HepBOHaLIaJ'II)HBIe XUMHYCCKUC ITOHATHUA

11

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX IMOHSATHI: aTOM, MOJIEKYJA, XUMUYECKHI 3JIEMEHT, MPOCTOE
BEIIECTBO, CJIOXKHOE BEILIECTBO, CMeCh (OAHOPOJAHAS M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHTEIbHAsS
aTOMHas M MOJEKYJIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJIA
XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKasl peakius, Kiaccupukaus peaxiiuii:
peaKuMU COEIMHEHMs, pEeaKUMH pa3joKEHUs, pEaKUUHU 3aMEIIEeHUs, peakuuu OOMEHa, 5K30- U

SHIOTEPMUYECKHE PEaKLMHU, TEIIOBOH 3P eKT peakiuu, pacTBOp, MaccoBasl 10 BeulecTBa (MPOLEHTHAs




KOHIICHTpAIIUs) B paCTBOPE

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XMMUYCCKUX MOHSTHHA U MIPUMEHATE OTHU MOHATHUSA MPU OIMMUCAHUU

12 BELIECTB ¥ UX IIPEBPALICHUI

13 UCIONh30BaTh XMMHYECKYI0 CHMBOIUKY JUUIsI COCTAaBJICHUS (OPMYII BEIIECTB M YPAaBHEHUN XUMHUYECKHX
' peakuuii

14 pPacKpbIBaTh CMBICT 3aKOHOB COXpPaHEHUS! MACChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
' yueHusl, 3aKoHa ABOTaipo

15 OTIPEAEIISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUIX

16 KJIACCU (PUIIMPOBATh XMMHUUYECKHE PEaKuu (10 YHCIy M COCTaBY y4YacTBYIONIMX B PEAKIMU BEIIECTB, 1O
' TenaoBoMy d(hdeKTy)

1.7 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYEO MAacChl BEIIECTB

1.8 BBIUHCIISTh MAaCCOBYIO JTOJII0O XMMHUYECKOI'0 JIEMEHTA 110 (hopMyIie CoOeITMHEHus,

19 BBIYUCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 MPUMEHATh €CTECTBEHHOHAYYHBIE METONIbl TIO3HAHWS — HAOMIOJeHHe, W3MEpPEHHE, MOICIUPOBAHUE,
' AKCIIEPUMEHT (PeasIbHbIN U MBICJICHHBIN )
2 ITo Teme: «BakHeii1me nMpeacTaBUTEIN HEOPraHUIECKUX BEIICCTBY

2.1 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATUIN: OKCHJI, KHCIIOTa, OCHOBAHHUE, COJIb

2.2 OTIPEAEINISTh MPUHAJJIICKHOCTD BEIIECTB K ONPeAeIEHHOMY KJIACCY COENMHEHUN 10 (popMynam

2.3 KJIaCCU(UIIMPOBATh HEOPraHUUYECKHUE BELECTBA

24 XapaKTepru30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAS
' OIMHMCAaHKE MMPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUI

25 MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KAa4eCTBEHHOTO COCTaBa, BO3MOXKHOCTHU

IMPOTCKaHUA XUMHUYCCKUX HpeBpaIlIeHI/Iﬁ B pa3JINYHBIX YCIIOBUAX




CIIEZIOBAaTh TpaBWJIaM IOJb30BAHMS XUMUYECKOW IMOCYIOW M JIAOOpaTOPHBIM OOOPYAOBAHHMEM, a TaKKe
MpaBUJIaM OOpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSIMH IO BBIMOJTHEHUIO JT1a00paTOPHBIX

XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOIOPOJA M KHCIOpPOAA),

28 MIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHONW MAaCcCOBOW J0JEW pacTBOPEHHOIO BEILIECTBA, INIAHUPOBATh U
IIPOBOJUTh XUMHUYECKUE DKCIEPUMEHTHI 110 PACIHO3HABAHUIO PACTBOPOB ILEIOYEH M KHUCIOT C IOMOIIBIO
WHANKATOPOB (JTakmyc, ¢heHondTanent, METUIIOPAHK U APYTHe)
2.7 IIPOBOJUTD PACUYETHI 10 YPABHEHUIO XMMHUUYECKON peaKIIUU
3 ITo teme: «llepunoguyeckuii 3akoH u [lepruoanueckas cucrema xuMudeckux aieMeHToB . 1. Menneneesa.
Ctpoenue aromoB. Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIII)
pPAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHI: SAPO aToMa, AJIEKTPOHHBIN CJIOH aToMa, aTOMHas
3.1 opOutanb, paauyc arToMa, XUMHUYECKass CBA3b, MOJSIpHAs U HENOJspHAas KOBAJIIEHTHAs CBA3b,
JIEKTPOOTPHULIATENILHOCTh, HOHHAS CBSI3b, HOH, KATUOH, AaHWOH, CTENIEHb OKUCIECHUS
3.2 KJIaCCU(PUIIMPOBATH XUMUUECKHE IJIEMEHTBI
OINHUCHIBaTh W XapakTepu3oBaTh TaOmuuHyio ¢opmy I[lepmonuyeckoil CHCTEMBbl XHMHUYECKHUX SJIEMEHTOB:
3.3 pa3nuyaTh MOHSATHUS «TJIaBHas moarpymnmna (Arpymnma)» u «mobodnas noarpynna (brpymma)y, «Mamsie» u
«O0JIbIIIKEY TTEPHOIIBI
packpeiBaTh cMblcn Ilepuogmueckoro 3akona J[.M. MenneneeBa: NEMOHCTPUPOBATH IIOHUMAHHUE
3.4 MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HMX MojoxkeHus B Ilepumommueckoi
CHCTEME
COOTHOCUTh OOO3HAauYeHHs, KOTOpble HMeroTcs B Tabiuue «llepuoaunueckas cucreMa XUMHUYECKHX
3.5 antemenToB [I.M1. MenaeneeBa» ¢ UNCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMUYECKHX JIEMEHTOB
(cocTaB U 3apsj sapa, 0011Iee YUCIIO AIEKTPOHOB U PacIpeelIeHUEe UX 110 AIEKTPOHHBIM CJIOSIM)
3.6 OIpEeJIENATh CTENEHb OKHCIIEHUS 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
3.7 OIpENENATh BUJL XMMHUYECKOM CBsI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPraHMYECKUX COSAMHEHUAX




9 KITIACC

Kona nposepsiemoro

IIpoBepsiemMble MpeAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTeJbHOM NPOrPaMMbl

pe3yabTrara OCHOBHOI'0 0011er0 00pa3oBaHus
1 ITo Teme: «BeniecTBo U XUMUYECKasT PEaAKIIHsI»
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX TOHATHI: pacTBOpP, O3JIEKTPOJIMTHI, HE3JIEKTPOJUTHI,
AIIEKTPOJIMTHYECKAs AMCCOLMAINS, PeaKIIMd MOHHOTO OOMEHa, KaTalau3aTop, XUMUYECKOe paBHOBECHE,
11 oOpaTUMbBIE U HEOOpATHMbIE PEAKIMH, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIHUTEND,
' BOCCTaHOBUTEINb, OKHCJIIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOMNUs, aM(pOTEPHOCTh, XUMHUYECKass CBSI3b
(KoBaJeHTHAas, MOHHAs, METaJUIMuecKas), KpUCTauIMuecKass pemérka, CIJIaBbl, CKOPOCTh XMMHUYECKOU
peaxkuuu
12 WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHSTHH W TPHUMEHSITh OTH TOHSATUSA IPU
' ONMHMCAaHWH BEIIECTB U UX MPEBPAIICHU
13 COCTaBJIATh yPAaBHEHHS DJICKTPOJUTHUYECKON AUCCONMAIIMU KHCIOT, IIEJI0Yed W COJIH, IOJHBIE H
' COKpalll€HHbIC YPAaBHEHUSI pEaKIIMii HOHHOT0 0OMeHa
14 pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA TMOCPEICTBOM  COCTABJICHUS
' AJIIEKTPOHHOTO OayiaHca TUX peaKuit
15 MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakiuu
2 [To Temam: «HemeTaiuiel ¥ UX coeMHEHU» U «MeTabl U UX COEUHEHUSI
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M CHENU(PUUECKHE XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX
2.1 BEII[ECTB, MOATBEPIK/Iasl OMKMCAHUE TPUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLINX
XUMUYECKUX PEAKIIHI
29 COCTaBJIATh YPAaBHEHUS PEAKIUH, MOATBEPNKAAIONINX CYIICCTBOBAHWE TEHETUYECKOW CBS3H MEXIY

BCHICCTBAMU PA3JIMYHBIX KJIACCOB




IIPOrHo3upoBaTh CBOMCTBa BCHICCTB B 3aBUCUMOCTH OT HUX CTPOCHH:A, BO3MOXHOCTH IIPOTCKAHUA

23 XUMHUYECKUX MPEBPALEHUN B PA3JIMUYHBIX YCIOBUSIX
CIIeloBaTh MpaBUJIaM IOJIb30BaHUS XUMHUYECKOH MOCyn0i M 1abopaTopHBIM 000pYy/IOBaHHEM, a TaKXkKe
94 MpaBHJIaM 00pallleHus ¢ BeIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBIMOIHEHUIO JTJAOOPATOPHBIX
' XMUMHUYECKUX OIBITOB MO TMOJYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BEHIECTB (aMMHaKa U YTJIEKHUCIIOTO
rasa)
IIPOBOJIUTh PpEAaKLMH, MOATBEP)KIAIONINE KAueCTBEHHBIH COCTaB pa3jIMYHbIX BEIECTB: paclO3HABATbH
25 OIBITHBIM IYTEM XJOpUJI-, OPOMMI, MOAUJ, KapOoHAT, docdat, cuIMKaT, Cyiab(aT, THAPOKCUINOHBI,
' KaTUOHbl aMMOHMS, MOHBl HW3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOpPAX
HEOPraHUYECKUX BEILECTB
3 ITo Teme: «XuMusi ¥ OKpyKarolas cpeua»
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XxuMuueckux noHatuii: [TJIK BeiiecTsa; Koppo3us METAIIOB
IIPUMEHATH OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEIbHOCTH — AaHAIU3 M CUHTE3, CPaBHEHHUE,
39 000011IeHNEe, CHCTeMaTH3alUIO, BBISBIICHHE MPUUYUHHO-CIIEACTBEHHBIX CBSI3eH — /I U3y4EHHs! CBOMCTB

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUA — Ha6HIOZ[eHI/IC, HU3MEPECHUEC,

MOJIEJTUPOBAHUE, SKCIEPUMEHT (peabHbI ¥ MBICICHHBIN )

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

HepBOHa‘-IaJIBHbIG XUMHYCCKUEC ITOHATUA




1.1

[Ipenmer xumuu. Poiabs XuMUM B )KU3HU YeJIoBeKa. XUMHUS B cucreme HayK. Tena u BemectBa. duznyeckue CBOMCTBA

BEIIECTB. ATperaTHOEC COCTOSHUE BEIIESCTB

1.2

IToustue o MCTOAaX IMMO3HAHUA B XUMHUH. Yucteie B€IICCTBA U CMCCH. CrocoOsl pasacICHUA cMmecei

1.3

ATOMBI 1 MOJICKYJIBI. XumMmnueckre 3J1eMeHThl. CUMBOJIBLI XMMHYECKHX DJIEMEHTOB. HpOCTLIC H CJIIOXXHBIC BCUIICCTBA.

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

1.4

Xumnueckast (opmysa. BajaeHTHOCTb aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas aToMHasg Macca. OTHOCUTENBHAs MOJIEKYJISIpHas Macca. MaccoBas 0JI1 XMMHUYECKOIO 3JIEMEHTa B
COEIMHEHUH

1.5

KomuuectBo BemiectBa. Monb. Monsipaas Macca. B3auMocBsi3b KOMMYeCTBa, MacChl M YUCHA CTPYKTYPHBIX €IUHUIL
BemiecTBa. Pacuétel mo hopMysiaM XUMHUYECKUX COSTUHEHUN

1.6

OHU3NYeCKHe U XUMHYCCKHE SBIICHUS. XUMUUSCKas pCakuusa u eé IIpHU3HAaKH. 3aKkoH COXpPaHCHH MAaCChl BCUICCTB.

Xumnueckue ypapHeHus. Knaccudukanus XUMUYECKUX peakluuil (COeIMHEHNs, pa3JIOKEHUs, 3aMelIeHus, 00OMEHa)

1.7

XUMHUUYECKHH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYI0H, C TIPaBHJIaMH pabOTHI B TaOOpaTOpUU U IpruEMaMu
oOpaiieHuss ¢ Ja0OpPaTOpPHBIM OOOPYAOBaHHMEM, HW3Y4YEHHE | ONHCAaHHEe (QHU3UYECKHX CBOWCTB 00pasiioB
HEOpPraHWYECKUX BEIECTB, HaOMI0AeHNE (PrU3NUECKUX (TJIaBJIEHUE BOCKA, TasHUE JIba, pACTUPAHUE caXapa B CTYIIKE,
KUIIEHUE U KOHJEHCAlMsl BOJbI) M XUMHUYECKUX (FOpEHHE CBEYH, MPOKaJMBAaHWE MEIHOH IPOBOJIOKH,
B3aMMOJECHCTBUE MeJla C KUCIOTOW) SIBJICHUMN, HAONIOJIEHHE W ONMCaHHE NPU3HAKOB IPOTEKAaHUS XUMHYECKHX
peakuuii (pas3oKeHue caxapa, B3aUMOJEHCTBHE CEpHOM KHUCIOTHI C XJIOpUIOM Oapus, pas3iioKeHHE THApOKcUaa
menu(ll) mpu HarpeBaHum, B3aumojeiicTBue xeneza ¢ pactsopom comu Menu(Il), usydenue crnocoboB pazmeneHus
cMmecel (C MOMOIIbI0 MarHuTa, (GUIbTPOBAaHUE, BhIIAPUBAHKE, AUCTUILIALUSA, XpOMaTOrpadus), IpOBEAEeHIE OUUCTKH
MOBapEeHHOW COJM, HAOJIOJEHHUE U ONMCaHUE pPE3yJbTaTOB IPOBEIEHUS ONbITA, WJUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHNE MOJIEIeH MOJIEKYJI (1IapOCTEPKHEBBIX )

Baxueiinme npeactaBuTesd HEOPraHUUECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopon — ajneMeHT U mpocTtoe BemecTBo. HaxoxkaeHue Kuciopoaa B
npupoje, Gu3nYecKue U XuMudeckne cporctBa (peakiuu ropenus). Okcunbl. [Ipumenenne kuciaopoga. CrnocoOb!




MONy4YeHHs] KHUCIOpoAa B Jaboparopuu M mpombliuieHHOCTH. KpyroBopor kuciopona B mpupope. O30H —

aIIOTPOITHAS MO (PUKALIKS KHCTIOpOaa

TeroBoli 3(pPeKT XUMHUYECKOW peaKIHH, TePMOXHUMHUYECKHE YPaBHEHHS, 3K30- U OJHIOTEPMHYECKHUE PEaKIIUU.

22 TonnuBo: yroib U MeTaH. 3arpsi3HEHHE BO3/AyXa, yCUIIEHHE TapHUKOBOro 3(dekTa, pazpylieHre 030HOBOTO CJIOS
23 Bonopon — anemeHT u npoctoe BemectBo. Haxoxaenue Bogopona B npupoje, Gpu3nieckue U XMMUYECKUE CBOMCTBA,
' NpUMeHeHHe, crocoObl momydeHus. Kucnorsl u conu
24 MoutsipHbIii 005EM ra30B. Pacu€rsl 10 XUMHUYECKHM YpaBHECHHIM
®usnueckne cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacwleHHbIE M HEHACBILICHHBIE PACTBOPSI.
95 PactBOopuMoOCTb BeiecTB B Boje. MaccoBasi 101 BEILIECTBA B PACTBOPE. XUMUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
' Ponb pacTBOpOB B mpupone U B KU3HM 4enoBeka. KpyroBopor BOAbl B mpupoje. 3arps3HEHHE NMPUPOIHBIX BOI.
OxpaHa U OYNCTKA IPUPOJHBIX BOJ
Knaccudukanus Heoprannueckux coenunenuil. Oxcunbl. Knaccugukanus okcuaoB: cosneoOpa3yroniye (OCHOBHBIE,
2.6 KHUCIOTHBIE, aM(OTepHbIe) U Heconeobpasytonme. Homenknatypa okcunoB. Ou3ndeckne U XMMHYECKHE CBOHCTBA
okcuoB. [loyyenue okcuaoB
97 OcnoBanus. Knaccudukanus ocHOBaHMH: HIENOYM W HEpacTBOpPUMBIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHUM.
' dusznyecKkue U XMMUYECKHUE CBOMCTBA OCHOBaHUM. [losryueHne ocHoBaHuM
98 Kucnotel. Knaccudukauus xkucnor. Homenknatypa kuciaor. @uU3ndyecKkue U XUMUYECKHE CBOMCTBAa KHUCIOT. Psn
' aktuBHOCTH MeTaiuioB H.H. bekerosa. [lonydenue kucnor
2.9 Comu. Homenknatypa comneil. @usndeckre U XuMudeckre cBorcTna coseil. [lonyuenue comneit
2.10 I'enerrnueckas CBs3b MEXAY KJIAaCCAMU HEOPraHUUECKUX COEIMHEHUI
XVUMHAYECKHM OKCIIEPUMEHT: KadeCTBEHHOE ONpPEIEICHUE COAECPKAHMUS KHCIOpoJAa B BO3JAyXe, IIOJIy4YCHHE,
)11 coOupaHue, paclio3HaBaHUE U U3y4YE€HUE CBOMCTB KUCIOPOAa, HAOII0ACHNE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOAOM

Y YCIIOBUSI BOSHUKHOBEHHUS U TIPEKpaIeHusi TOpeHus (mmokapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHOB U O CAHUE UX
CBOWCTB, IOJy4YeHHE, cOOMpaHUE, paclio3HABaHME M HM3y4YeHHE CBOMCTB Bojopoaa (ropeHue), B3auMOJAEWCTBHE




Bogoposa ¢ okcugom Menu(Il) (BO3MOXXKHO HCIIOJBb30BaHWE BHACOMATEPHAJIOB), HaOOeHHE O0pa3lloB BEIIECTB
KOJIMYEeCTBOM 1 MOJb, MCCIeJOBaHHE OCOOCHHOCTEH pPACTBOPEHMS BEINECTB C Pa3IMYHON pPacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOW J10JIE paCTBOPEHHOIO BELIECTBA, B3aUMOACUCTBUE BOJBI C
MeTasulaMH (HaTpUeM U KallblineM) (BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPHUAJIOB), OMpeeTIeHNEe PACTBOPOB KUCIOT
U IIEJI0Yel ¢ MOMOIIBI0 MHAMKATOPOB, MCCIIEAOBAHUE 00pa3ll0B HEOPraHMUYECKUX BEIIECTB PA3IMUYHBIX KIIACCOB,
HaOJII0/IeHNe U3MEHEHUS OKPACKU MHJIMKATOPOB B PACTBOpaX KUCIIOT U IIeJ04eH, H3ydeHne B3auMO e CTBHS OKCHIa
menu(ll) ¢ pacTtBopoM CepHOM KHCIOTHI, KHCIOT C MeETaylaMHM, pPEaKUuil HelTpalu3aluu, [OJyYyeHHe
HEpaCTBOPUMBIX OCHOBAHMM, BBITECHEHME OJHOIO MeTajla JApPYyrMM M3  pPacTBOpa COJM, pELICHHE

OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCMC «Baxknel1me Kiacchl HCOPraHU4CCKUX COCIIMHECHUI

Hepnonnqecm/lﬁ 3aKOH " HepnonnquKaﬂ CHUCTEMA XUMHUYCCKUX 3JICMCHTOB I[I/I Menpeneena. CTpOCHI/IC aTOMOB.
Xumudeckas cBi3b. OKMCINTEIBHO-BOCCTAHOBUTEIILHBIC pe€aKuuun

3.1

[TepBble MOMBITKU KIaCCHPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHsTHE O rpynmax CXOIHBIX AJIEMEHTOB (IETOYHbIE U
IIEJI0YHO3EMEIIbHBIE METAJLIbl, FaJOr€Hbl, THEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpPbIE 00Pa3yl0T aM(pOTEPHbIE OKCUIBI U
T'HJIPOKCHTBI

3.2

[Tepuoanyecknii 3axoH. [lepruonnueckas cucremMa xumuueckux snementoB /.M. Menneneea. Kopotkonepuoanas u
nnuHHoniepuoaHas (opmel I[lepuonuueckoit cucremsl xumuueckux snementoB .M. MenneneeBa. Ilepuonsr u
rpynmbl. DU3HYECKHUI CMBICI TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYMIIBI JIEMEHTA

3.3

Crpoenne atomoB. CoctaB atoMHbIX siaep. M3oTombl. DiekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB
nepBbix 20 xumuueckux anemMeHToB [lepuogunueckoit cuctemnl .M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero noJiokeHuto B [lepuognueckon cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH HU3MEHEHUsl pajuyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETANIMYECKUX
CBOMCTB MO rpynmnaMm v nepuojam. 3Hauenue [lepuonnueckoro 3akoHa u llepronnyeckoil cucTeMbl XMMHYECKUX

3JIEMEHTOB JIJISI pPa3BUTHUS HayKu U npakTuku. J.1. MenjeneeB — yu€HbIN U rpakIaHUH

3.5

Xumuueckast cBsi3b. KoBaneHTHas (MOJsIpHAs W HEMOJSpHAas) CBsA3b. OJIEKTPOOTPULATEIBHOCTh XUMHUYECKUX

3eMeHTOB. loHHas CBA3b




3.6

Crenenp oxuciieHUs. OKHCIHTEIbHOBOCCTAHOBUTEILHEIC pe€aKuuu. Hpoueccm OKHMCJICHHSA M BOCCTaHOBJICHUA.

OKMCIINTEIN U BOCCTaH OBUTEHN

3.7

XUMUYECKHI IKCIEPUMEHT: H3yueHHe 00pa3I[oB BEUISCTB METAJIOB M HEMETAJIOB, B3aUMOJIEHCTBUE THAPOKCHIA
[IMHKAa C pacTBOPAMHU KHUCIOT M IeJI0YeH, MPOBEACHUE OMBITOB, HJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-

BOCCTaAHOBHUTCIBbHBIX peaKHI/Iﬁ (FOpeHI/Ie, PCaKIU pa3JIOKCHUS, COG)II/IHCHI/ISI)

9 KITIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumuueckast peakius. [loBropenue

1.1

Ilepnonnuecknii 3akoH. [lepmoanueckas cuctema xumudeckux 3ieMeHToB .M. MenneneeBa. CtpoeHne aTOMOB.
3aKOHOMepHOCTI/I B M3MCHEHHUU CBOMCTB XHMHUUYECKHX DJIEMEHTOB IICPBBIX TpéX INEpuoa0B, Kajiusd, KaJdbllUsA U HUX

COCI[I/IHCHI/Iﬁ B COOTBETCTBHH C ITOJIOKCHUEM 3JICMECHTOB B HepnonnquKoﬁ CUCTEME U CTPOCHUEM HMX aTOMOB

1.2

CrtpoeHue BemecTBa: BUAbl XUMUUECKOU CBSA3HU. THIIBI KPUCTATNIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUIA KPUCTAJUIMYECKON PEIIETKN U BUAA XUMUYECKOHN cBs3u. Knaccudukamus 1 HOMEHKIATypa HEOPraHHIECKIX
BELIECTB (MEXIyHapoaHasi U TPUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3IMUYHBIM KJaccam

HCOPraHNM4YCCKUX COCHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccugukanus XuMU4eCKUX peakiuil Mo pa3JIMYHbIM IPU3HAKAM (II0 YUCIY U COCTaBY yYacTBYIOIIMX B PEaKIMU
BEILECTB, 110 TEMJIOBOMY 3P (eKTy, IO U3MEHEHHUIO CTEIEeHEH OKUCIEHUsI XUMUYECKUX 3JIEMEHTOB, II0 00paTUMOCTH,
[0 YYacCTHIO KaTaju3aropa). DK30- U SHIOTEPMHYECKHE DPEaKIUH, TepMOXUMHUYECKUE ypaBHeHus. [lonstue o
CKOPOCTH XMMHUYECKON peakuuu

1.4

ITousatue o6 O6paTI/IMI)IX u H606paTI/IMI>IX XUMHUUYCCKUX pPCaKIUAX. IloHsTHE O TOMOI€HHBIX H IreTCPOrcHHbIX
PCaKIuAX. IToHsiTHE O XUMHYECKOM PaBHOBCCHUMU. q)aKTOpI)I, BJIMAIOIHUE Ha CKOPOCTb XUMHYECKOU pe€aKkuun "

IMOJIOXKCHHUEC XMMHWYCCKOI'O PaBHOBCCHUA




1.5

OKMCIINTEIBbHO-BOCCTAHOBUTEIILHEIC pe€aKuuu, SHCKTPOHHBIP'I 0ajJaHC OKHCIIUTEILHO-BOCCTAHOBUTEILHOM peaKIuu.
CocraBieHue ypaBHeHI/Iﬁ OKHCIUTCIIBHO-BOCCTAaHOBHUTCIIBHBIX peaKum”d C HUCIIOJIb30BAHHUEM MCTOAA JBJICKTPOHHOI'O

OaylaHca

1.6

Teopusi ANEKTPOIUTHUECKON TUCCOLUMALUU. DJIEKTPOIUTHI M HEINEKTponuThl. KaTHOHBI, aHHOHBL MexaHu3M
JUCCOIIMAIIMH BEIEeCTB C Pa3IMYHBIMU BUAAMHM XUMHYECKOW cBs3u. CreneHp nucconuainui. CuibHble U cialble
ANEKTPONMUTHl. Peaknuu #OHHOro oOMeHa. YCJOBUS NPOTEKAHWs peaknuii HMOHHOro oOMeHa, IOJIHBIE |
COKpallléHHbIE HOHHBbIE YpaBHEeHHUs peakiuii. CBOWCTBa KHCIIOT, OCHOBaHHH U coJieil B CBeTe MpeACTaBICHHH 00
NEKTPOIUTHYECKON nucconuannu. KauectBeHHble peakunu Ha HOHBL. [loHsTHE O THApONIN3E comnei

1.7

XUMUYECKHI IKCIIEPUMEHT: O3HAKOMIIEHHE C MOJETSIMH KPUCTAJUNIMYECKHX PEUIETOK HEOPraHMYECKUX BEIECTB —
METaJUIOB U HeMeTa/uioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpPUIA HATPHS); UCCIEAOBAHUE 3aBHCUMOCTHU
CKOPOCTH XUMHYECKOW pPEaKIUU OT BO3JEHCTBUS pPA3IMYHBIX (PAKTOPOB; HCCIEJOBAHHME 3JIEKTPOIPOBOAHOCTH
pacTBOpPOB  BEIIECTB, IMpolecca AHCCOIMAIMK KHUCIOT, MIeno4ed MU cojeil (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB); MPOBEJECHUE OMNBITOB, WUIIOCTPUPYIOLIMX MPU3HAKU MPOTEKaHHs pPeakiuil MOHHOro oOMeHa
(obpazoBaHue ocajka, BblAEIEHHE ra3a, 00pa3oBaHUE BOJIbI); ONBITOB, WIITIOCTPUPYIOIMIUX TPUMEPBI OKUCIUTEIBHO -
BOCCTAaHOBUTENBHBIX pEaKIUil (FOpeHHe, PeaklUd pPa3JIoKEHHs, COCAMHEHHUsS); PaClO3HABAHHWE HEOPraHMYECKHX

BCIICCTB C IOMOIIIBIO KAYECCTBCHHBIX peaKHI/Iﬁ Ha MOHBbI; PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranns! u ux COCOAUMHCHUA

2.1

OO61mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU OkucieHus. CTpoeHue
U (Qusnyeckue CBOHCTBA MPOCTHIX BELIECTB — TaJOreHOB. XUMHYECKHE CBOHCTBA Ha IpuUMepe XJjopa
(B3aMMoOEiicTBME ¢ MeTaJlslaMM, HeMeTajulaMM, liesnodamu). Xiopoogopoa. CoisiHas KHCIOTa, XUMHUYECKHE
CBOICTBa, IIOJy4YeHUe, InpuMeHeHue. JleiicTBUe XJopa M XJOpPOBOAOPOJA HA OpPraHM3M 4YeloBeKa. Baxheiime
XJIOPHJIBI M KX HAXOXKJIEHHE B IPUPOJIe

2.2

O6mass xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienusi. CrtpoeHne u (U3MUYECKHME CBOWCTBA TPOCTHIX BEHIECTB — KUCIOPOAa M Cepbl. AIUIOTPOIHBIC

MomU(UKAUA KHUCIOPOAa U Cepbl. XHUMHYECKHE CBOWCTBa cepbl. CepoBOmOpon, CTpoeHHue, (U3MYecKue u




XUMHUYECKue cBoicTBa. OKCHIIBI CEphl KaK MPEACTABUTENH KHCIOTHBIX OKcHIOB. CepHas KHCIOTa, (U3NYECKUE U
XHUMHUYECKHE CBOWCTBA (0OIIME KaK MPEICTaBUTENs Kiacca KHCIOT U crenupuieckne). XUMHUUYECKUE PEaKIuH,
Jeale B OCHOBE MPOMBIIIUIEHHOT O criocoba monyyeHusi cepHoi kuciaoTel. [lpumenenue. Coiau cepHOM KUCIOTHI,
KaueCTBEHHas peakius Ha cynb(aT-uoH. HaxoxaeHue cepsl U € coeNMHEeHU B Ipupoje. XUMHUYIECKOe 3arps3HeHue
OKpYXalolled Cpelbl COeAMHEHHUSIMU Cepbl (KUCIOTHBIE JAOXKAH, 3arps3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
Mpea0TBpalIeHUS

2.3

OOmas xapakTepucTuka »3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHHS aTOMOB, XapaKTepHblEe CTENeHU
OKHCIIeHUS. A30T, pacnpocTpaHeHHe B Mpupojae, ¢U3MYecKue M XuUMHUYeckue cBoiicTBa. Kpyroeopor aszora B
npupoae. AMMHaK, ero (U3MYEeCKHe W XUMUYECKHE CBOWCTBA, MOJydyeHHe u npuMeHenwne. Colu aMMOHHS, UX
¢du3nyeckne 1 XUMUYECKUE CBOWCTBA, MpuMeHeHrne. KauecTBeHHas peakiusi Ha MOHbI aMMOHHS. A30THasl KHCIIOTa,
e€ monydenue, pU3NYECKue U XUMUIECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENIs KJIacca KUCIIOT U crienu(uyecKue).
Hcnonb3oBaHne HUTPATOB W COJIEH aMMOHHS B Ka4eCTBE MHUHEPAJBHBIX yIOOpEeHHM. XUMHUYECKOE 3arpsi3HEHHE

OKpY’KaroIlen cpelibl COSIUHEHUSIMU a30Ta (KUCIOTHBIE JOXK/HU, 3arPsI3HEHUE BO3/1yXa, TOYBBI U BOAOEMOB)

24

®dochop, ammorponHsie Mogudukanuu docdopa, duzndeckue m xummuueckue cpoictBa. Oxcun dochopa(V) u
docdopHast kucnora, HU3MUECKMEe U XUMHUYECKHE CBOWCTBA, mojydeHue. Mcmonp3oBanue ¢ocdaToB B KauecTBe

MUHEpaJbHBIX YI00peHU

2.5

OO6mas xapaxktepuctuka 37eMeHTOB IVA-rpynnel. OcoOEHHOCTM CTPOEHUS AaTOMOB, XapaKTEpPHBIE CTENEHU
OKHCJIEHUs. YTIJepoA, alJIOTPONHbIE MOAM(DUKALUMKM, PACIPOCTpaHEHUE B MPHUPOJE, (U3MUECKHE U XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yraepoma B mpupoxae. Okcunbl yriaepoaa, uX (U3HUECKHE U XUMHUYECKHUE
CBOWCTBA, €CTBUE HAa JKUBbIC OPraHU3MBI, MTOJIYYEHUE U MPUMEHEHUE. DKOJOrH4eCKue MpoOJIeMbl, CBSI3aHHBIE C
okcugoM yriaepoaa(IV); runoresa riob6anbHOr0 NOTEIJIEHUS KIMMaTa; MapHUKOBBIM 3G (dekT. YrosibHas KUcioTa u
e€ coiu, ux pU3NYECKHe U XUMUYECKUE CBOMCTBA, MTOJIydyeHUe U MpuMeHeHue. KauecTBenHas peakius Ha KapOoHaT -

HoHEI. Mcnonbp3oBanue Kap6OHaTOB B 6I)ITy, MCOUIMHE, IPOMBIINIJICHHOCTU U CCJIbCKOM XO3SIUCTBE

2.6

[TepBoHavanbHbIe MOHATHS 00 OPraHWYECKHMX BEIIECTBAX KaK O COCNMHEHHSIX yriepona (MeraH, 3TaH, JTHUJICH,

alleTUJICH, PTAHOJ, MINIEPHH, YKCyCHasI KUCIoTa). X coctaB u xumudeckoe crpoeHue. [ToHsTHe 0 OHOIOrnuecku




Ba)XHBIX BCIICCTBAX: XKXHUPAX, 6CJIK8.X, YriI€BoJax — M HUX pPOJHM B XH3HHU YCIOBCKA. MaTepHaanoe CAUHCTBO

OpraHu4YCCKUX U HCOPraHu4CCKux COGI[I/IHGHI/II\/JI

2.7

Kpemnwii, ero ¢pusznyeckrne 1 XMMUYECKUE CBOICTBA, MOMy4YeHHe U npuMeHerrne. CoequHeHNs] KpeMHUS B TTPUPOIE.
Oo6mue mpencraBienus o0 okcuae kpemMHus(IV) u kpemuueBoi kucinore. CUITMKATHI, UX UCIOIB30BAHUE B OBITY,
MEIUIIMHE, TPOMBIIUICHHOCTH. BakHEWIMe CTPOWTENbHBIC MaTepuajbl: KepaMuKa, CTEKJO, IIEMEHT, OCTOH,

xkene300eToH. [Ipo0ieMbl 6€30MacHOro HCNoIb30BaHKs CTPOUTENBHBIX MATEPHUAJIOB B ITOBCEIHEBHOM KU3HU

2.8

XUMUYECKMIM SKCIIEpUMEHT: H3ydeHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTBI;
MPOBE/IEHNE KAUYE€CTBEHHBIX PEAKIHMH Ha XJIOPHA-MOHBI M HAOJIOJEHHWE NPHU3HAKOB HX TMPOTEKAHUS, OMBITHI,
oTpakamomue (u3nueckue U XUMHUYECKHE CBOWCTBAa TallOTEHOB M UX COENWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB); O3HAKOMJIEHHE C 00pa3aMu XJIOPHUIOB (TaIOT€HU/IOB); O3HAKOMJICHUE C 00pa3laMu Cephl U €€
COEIMHEHHUSIMH (BO3MOXKHO HCIIOJIb30BAHME BUEOMATEpUaJIOB); HAOJIIOIEHNE Mpoliecca O0yriauBaHUs caxapa Mo
JIEHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI; M3yYCHHE XMMUYECKUX CBOMCTB pa30aBJICHHON CEpHON KUCIIOTHI,
IPOBEJCHNE KaYECTBEHHON peakuuu Ha Cysb(aT-uoH M HaOJIOJeHHE MpU3HAKa €€ MPOTEKaHHUsS; O3HAKOMIJIEHHE C
¢u3nueckuMHu CBOMCTBaMH a30Ta, (ochopa W WX COCIUHEHUU (BO3MOXKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
oOpazmamu a30THBIX U (POCHOPHBIX YOOOpEHUIi; MONTy4YeHHe, COOMpaHHe, Paclo3HABaHHWE M HM3yUYEeHUE CBOWMCTB
aMMHaKa; MpOBeJeHHE KAaueCTBEHHBIX peaKkIWii Ha HMOH aMMOHHS U (ochaT-MOH W H3y4YEHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPHPOBAHHOW a30THOW KHCIOTHI C MeAbI0 (BO3MOXHO HCIOJIB30BAaHUE
BHJICOMATEPUATIOB); H3yUYEHUE MOJIENEH KPUCTATMYECKIX PEI€TOK anmasa, rpadguTa, QyiepeHa; 03HaKOMICHHE C
MPOIIECCOM acOpOLMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOrasa; Moy eHue,
coOupaHue, pacro3HaBaHUE U HM3yYEHHUE CBOICTB YIJIEKHCIIOTO Ta3a; MpPOBEIEHHE KAaYeCTBEHHBIX pEaKIMil Ha
KapOOHaT- U CHJIMKAT-UOHBl U HU3Y4YEHHE MPU3HAKOB UX MPOTEKaHMS; O3HAKOMJIEHHE C MPOAYKIMEH CHIIMKATHOMN

IMPOMBINIJICHHOCTH ; pCIICHHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «BaxHelme HeMeTalIbl 1 UX COCTUHEHUS

MeTasl 1 ux COCOUHCHUA

3.1

061113,51 XapaKTCPUCTHUKA XUMHUYCCKHUX JJICMCHTOB — MCTAJIJIOB Ha OCHOBAHHMU HX IIOJIOKCHHA B HepnonuquKoﬁ

cucrteme xumuyeckux snemeHToB .M. MenneneeBa u crpoenust atomoB. CTpoeHue MeTansaoB. MeTaimyeckas




CBA3b U METAJUIMYECKAsI KPUCTAIUIMYECKAsl peHIETKA. DIEKTPOXUMUY €CKUI psiJl HANIPSLDKEHUM MEeTalioB

3.2

dusnueckne W XUMHUYECKUE CBOWCTBA MeTasuioB. O0mme crmocoObl momydeHus: MetauioB. [loHsTHE O KOppo3um
METAaJIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Kopposuu. CrmaBel (cTajib, YYr'yH, AIOPATIOMUHUN, OpOH3a) U HX

IMPpUMCHCHUC B 6BITy " IPOMBITIIJICHHOCTHU

3.3

[Ierounble MeTasuIbL: NONOKeHUe B Ilepuoanueckoit cucteme xumudeckux aeMenTos .M. MenneneeBa; ctpoeHue
UX aTOMOB; HaXOXJIeHHe B pupoje. Puzndeckre u XMMHYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKcusl

U TUAPOKCHUIBI HATPUSA U KaJIH4. HpI/IMCHCHI/Ie IMICJIIOYHBIX METAJJIOB U UX COGHHHGHHﬁ

3.4

[IesouHO3eMeNnbHBIE METAIbl MATHUHM M KaJIbLUI: MoJ0keHue B [lepuoauueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpOCHHE UX aTOMOB; HaxoXxJeHUE B npupoje. Gusndeckne 1 XUMHYECKHE CBOMCTBA MarHus U
Kajplus. Baxxneimme coenunenns kanpuus (OKCUA, THAPOKCH, cosn). XKECTKOCTh BOJBI M cl1OCOOBI €€ yCTpaHEeHUs

3.5

Amomunuii: nonoxenue B llepuogumueckoil cucteme xumuueckux snementoB J[.M. MenpaeneeBa; cTpoeHHe aToma,
HaxoXJaeHue B mpupojae. PU3MYECKHe W XUMHUYECKHE CBOKMCTBA altOMUHUSA. AMQOTEpHBIC CBOWCTBA OKCHAA W

TUAPOKCU]IA ATTFOMUHUS

3.6

Kenezo: nonoxenue B Ilepuonnueckoi cucreme xumuueckux siaeMmeHToB .M. MenpaeneeBa; cTpoeHne aroma;
HaxoXxjaeHue B npupoae. u3nveckue U XMMUIECKHE CBOMCTBA xkeje3a. OKcubl, THApOoKCuabl U comu xkenesza(ll) u
skenesza(11l), ux coctas, CBOMCTBA U MOJTydeHHE

3.7

XUMHYECKHI HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ o0pa3laMH METaJVIOB W CIIABOB, WX (PU3NYECKMMHU CBOHCTBAMU;
U3y4€HUE PE3YyJbTATOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIOJIb30BAHUE BHJAEOMATEPUAIIOB), OCOOEHHOCTEN
B3aMMOJCHCTBUA OKCH/A KaJbIUS U HATPUS C BOJOM (BO3MOXHO HCIIONb30BaHUE BUEOMATEPHATIOB); UCCIEIOBAHHE
CBOWCTB >KECTKOM BOBI; Mpollecca TOPEeHus Kejae3a B Kuciaopoze (BO3MOKHO HCIOJIb30BAaHUE BUEOMATEPHUAIIOB);
IIPU3HAKOB TNPOTEKaHMsI KaueCTBEHHBIX peakUui Ha MOHBI (MarHus, KaublMs, allOMMHHMS, IUHKA, kene3a(ll) u
xene3a(Ill), meau(Il); nabGnromeHue M omucaHue MPOIECCOB OKPAIIMBAaHUS IUIAMEHW MOHAMU HATpUS, Kalus |
KaJblMsl (BO3MOXKHO MCIIOJb30BAaHUE BHJIEOMATEpPHANIOB); HCCIEIOBaHWE aM(OTEpPHBIX CBOWCTB T'MAPOKCHA
QIIOMMHUS W TUIPOKCUAA LIMHKA;, pEIIeHUE SKCIEepUMEHTANbHBIX 3ajau Mo Teme «BaxHeilnme meramisl U HX

COCANHCHU




XuMUs U OKpY’Karolasi cpeya

HoBble maTepuansl u TexHojoruu. Bemectsa u Marepuanbl B TOBCETHEBHOM KU3HHU YETOBEKa. XUMUS U 310 OBbE.

4.1 be3onacHoe ncnonb3oBaHNuEe BENIECTB U XMMUYECKUX peakluil B ObITy. [lepBast moMoIb Npu XUMHYECKUX 0XKOTrax U
OTPABJICHUAX
OCHOBBI 3KOJIOTMYECKON TI'PaMOTHOCTH. XHMHUYecKoe 3arpsizHeHue okpyskatomei cpensl IIJK. Pons xumum B

4.2 pELIEHUH 3KOJIOTHYecKUX MpodieMm. IIpupoaHble MCTOYHHKU YTIEBOAOPOAOB (yroyb, MPUPOAHBIN Tra3, HE(Th),
IPOAYKTHI X MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

4.3 XUMHYECKUH SKCIEPUMEHT: U3ydeHne 00pa3lioB MaTeprasoB (CTEKIIO, CIIJIaBbl METAIOB, IOJUMEPHbIE MaTEPUAIIb )

IMPOBEPSIEMBIE HA OI'3 110 XUMHWM TPEBOBAHUS K PE3YJIbTATAM OCBOEHWSI OCHOBHOM
OBPA30OBATEJIBHOM NPOT'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kona nposepsiemoro IIpoBepsieMbie TPeOOBaHUS K NMPEAMETHBIM pe3y/1bTaTam 0230BOI0 YPOBHSI OCBOCHHSI OCHOBHOM
TpeOoBaHMs 00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI0 001ero o0pazoBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:
O MO3HABAEMOCTH SIBJICHUHM NPUPOABI, TOHUMAHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOMU
11 HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA O0LIeH KyIbTyphl U MPAKTHUECKON
' NEeATEIbHOCTU YEJIOBEKa B YCIOBMSIX COBPEMEHHOr0 OOILIECTBAa; NMOHMMAHUE MECTa XUMUU CPEAU
JPYTUX €CTECTBEHHBIX HAYK
O HAay4HBIX MeETOJaX IO3HaHHSA, B TOM YMCIE SKCIEPUMEHTAJbHBIX U TEOPETUYECKHX METOAAX
1.2 UCCIIEZIOBAHUS BEIECTB M HU3YyYEHUs XMUMHUUYECKHUX DPEaKLUW; YMEHHUE MCIOJIb30BaThb MOIEIU IJIs
00BSCHEHHsI CTPOCHHUSI ATOMOB U MOJIEKYJI
13 0 cdepax mpodeccHOHANBbHONM JEATENbHOCTH, CBS3aHHBIX C XUMHEH U COBPEMEHHBIMHU

TEXHOJIOIusiMH, OCHOBAHHBIMH Ha JOCTHXXCHUIX XAMHWYECKON HAaYKH, 4TO ITO3BOJIUT 06yanOHIHMC$I




paccMaTpUBaTh XHUMHUIO Kak cdepy cBoel Oyaymieil mpodecCHOHAIbHON JeATEILHOCTH U CAEaTh
OCO3HaHHBIA BBIOOP XUMHH Kak TPO(UIBHOrO MpeaMeTa MpU IMepexofe Ha YPOBEHb CPETHEro

o0rmiero oopazoBaHus

BJ'Ia)IeHI/Ie CHUCTEMON XMMHUYECKHUX 3HAHUU U YMCHHUC MPHUMCHATHL CUCTCMY XHMHUYCCKUX 3HaHI/II>'I,

KOTOpasi BKJIIIO4acT:

2.1

BOKHEWINE XUMUYECKHUE IMOHITHSA: XUMHYECKUN SJEeMEHT, aTOM, MOJIEKyJa, BEIIECTBO, IIPOCTOE U
CJIOKHOE BEILIECTBO, OJJHOPOAHASI U HEOJHOPOHASI CMECh, OTHOCUTEIbHBIE ATOMHASI U MOJIEKYJIIpHAsI
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPDHAsT Macca, MOJSpHBIH OO0BEM, OKCHJI, KHUCIOTa,
OCHOBaHME, COJb (CpemHssl), XUMUYECKas peaklus, PeaKIMH COCIWHEHMS, PEAKLIUU Pa3IOKEeHUS,
peaKklMM 3aMelleHus, peakuuu oOMeHa, TEMJoBOM 3((eKT peakuuu, 5K30- U 3HJIOTEPMUUYECKHE
peakiiM, pacTBOp, MaccoBas JOJS XUMHYECKOTrO 3JIEMEHTAa B COEIWHEHHH, MaccoBas IO U
MIPOLIEHTHAs! KOHLEHTPALMsI BEIIECTBA B pacTBOpE, SAPO aTOMa, JIEKTPOHHBIM CIIOM aToMa, aTOMHas
opOutanp, paguyc  aTomMa, BaJEHTHOCTb,  CTENEHb  OKUCIEHUS, XUMHUYECKas  CBS3b,
AJIEKTPOOTPULIATENIFHOCTh, IOJIIpHAasi W HEMOJspHasT KOBAJEeHTHas CBsI3b, WOHHAs  CBS3b,
MeTaJJIM4eCcKasi CBsI3b, KPUCTAJUIMUECKas PEeIIETKa (aTOMHasl, MOHHAs!, METAJTTMUeCKasi, MOJIEKYJIsIpHas),
WOH, KAaTHUOH, aHHOH, D3JIEKTPOJIUT U HEDJIEKTPOJUT, AIEKTPOIUTHYECKAs TUCCOIMAINS, PEaKLIUu
MOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU, OKUCIUTEIb W BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTAHOBJICHHUE, HJICKTPOJHM3, XUMHUYECKOE paBHOBECHE, oOpaTuMble M HEOOpaTHMBbIE

pCaKknin, CKOpOCThb XUMHYECKOM PCaKInu, KaTaJm3aTop, H,HK, KOppO3usA MCTAJIJIOB, CILJIaBbI

2.2

OCHOBOIOJIAralOIINE 3aKOHbl XUMHM: 3aKOH COXPAaHEHUs Macchl, nepuoaudeckuit 3akon JI.W.

MeHz[eJIeeBa, 3aKOH IMOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOPUU XUMHHU: aTOMHO-MOJICKYJIAApHAA TCOPUs, TCOPUL SHGKTPOJII/ITI/I‘ICCKOI‘/’I Jucconuanunumn

Brnanenve ocHOBaMU XMMHUYECKOM IpaMOTHOCTH, BKIFOYAIOIIIEH:

3.1

YMCEHHUEC MMPABHUIIBHO UCIOJIB30BATh U3YYCHHBIC BCIICCTBA U MAaTCpHAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC

yInoOpeHusi, METaJUIbl U CIUIaBbI, MPOIYKTHI MepepaboTKH MPHUPOIHBIX HCTOYHHKOB YTIJIEBOJOPOJIOB




(yrnsi, mpuponHoro rasa, HeTH) B OBITY, CELCKOM XO3SIICTBE, Ha MPOU3BOJCTBE M MOHUMAaHHE
3HAauYeHHS JKUPOB, OEIKOB, YTJIEBOAOB JJIsl OPraHW3Ma YelOBeKa; yMEHHE MPOTHO3MPOBAThH BIUSHUE

BEIIECTB U XMMHUYECKUX MPOIIECCOB Ha OPraHM3M YeJIOBEKa U OKPYKAIOIIYI0 IPUPOIHYIO Cpeny

3.2 YMEHHE UHTETPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSIMU JAPYTHX YUeOHBIX MPEAMETOB
33 HAJIMYUE OMbITa paObOTHI C PA3IUYHBIMU HCTOYHUKAMH WH(GOPMAIUU 110 XUMUU (HAydyHass U HAyYHO -
' MOMyJIIpHAs TUTEPATypa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHe OOBEKTUBHO OLIEHMBATh MH(POPMAIMIO O BEIIECTBAX, UX MPEBPAIICHUSX U MPAKTUYECKOM
' MIPUMEHEHUU 1 YMEHHE HCII0JIb30BaTh €€ IS pelieHus y4eOHO-T03HaBaTENbHbBIX 3a/1a4
Bnanenue ocHOBaMU MOHATHHHOIO amnmapaTa U CUMBOJIMYECKOTO SI3bIKa XUMHUU JJISI COCTaBIICHUS
4 (GbopMysT HEOPraHWYECKHWX BEIIECTB, YPABHEHHM XMMHUUYECKHX PEAKIH; OCHOBAMHU XHUMHUYECKOMN
HomeHkJaTypsl (IUPAC u TpuBuaibHOi)
YMeHue OOBSCHATH CBSI3b IMOJOXKEHUS dJieMeHTa B [lepmoamdeckoil cUCTEME C YHCIOBBIMHU
5 XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB | 3aps] siipa, 00IIee 9ucio
AJMIEKTPOHOB), PACIPEICICHHUEM JJIEKTPOHOB IO JHEPreTHUECKHM YPOBHSIM aTOMOB TIEPBBIX TPEX
TIEPUOJIOB, KaJHs U KaJIbIUs
[IpencraBnenne 0 MEPUOAMIECCKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB (paguyc aToma,
5 ANEKTPOOTPULIATENIHOCT), MPOCTBIX H CIOXKHBIX BEIIECTB OT TIOJIOKEHHS JJIEMEHTOB B
[Tepuomnueckoil cucreMe (B MaJlbIX MEPHOAAX W TJIABHBIX MOATPYIIIAX) U 3JIEKTPOHHOTO CTPOCHHUS
aToma
7 YMmeHue kinaccu pUuImpoBaTh:
7.1 XUMUYECKHUE JIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKUE PEaKIuu
8 YMeHue onpenensiTh:




8.1

BaJICHTHOCTDb U CTCIICHb OKHCJICHHA XUMHUYCCKUX 3JICMCHTOB, 3apsJ] HOHA

8.2 BHJI XUMHUYECKOW CBSI3H U TUI KPUCTAJUTMYECKOU CTPYKTYPHI B COSTMHEHUSIX
8.3 XapaKTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHIA)
8.4 OKHCJIMTE]Ib U BOCCTAHOBHUTEIIb
9 YMeHne XxapakTepu30BaTh GU3NUECKUE U XMMHUECKHE CBOICTBA!
9.1 IIPOCTBIX BEILECTB (KHCIOpPOJ, 030H, BOAOPOJ, rpaduT, aaMas, KpeMHUH, a3ot, pocdop, cepa, Xjop,
' HATpHH, KaJIMii, MAarHUH, KaJabIIUN, aJTFOMUHHM, K eJe30)
CIIO)KHBIX BEIIECTB, B TOM WYHCIE€ WX BOJHBIX pPAacTBOPOB (BOAAa, aMMHAK, XJIOPOBOJOPOI,
9.2 CEpOBOIOPOJT, OKCUBI M THIPOKCUABI MeTauioB I-ITA rpynn, amomunus, menu (I1), nuHka, xenesa
' (IT u III), oxcuaer yraepona (II u IV), kpemuus (IV), azota u docdopa (III u V), cepst (IV u VI),
CepHHUCTas, CepHasi, a30TUCTas, a30THas, pochopHas, yrojipHas, KpeMHHEBas KHCJIOTA K MX COJIH)
MIPOrHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa W CTPOCHUS,
9.3 MPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHYECKUX
MIPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHue CoCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIC YPaBHEHUS PEAKIIHii, B TOM YHUCIIE:!
10.1 peaxuuii HOHHOro oOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIU
10.3 WJUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YUCHHBIX KJIACCOB (TPYIIT) HEOPraHUYECKHUX BEIIECTB
104 MOATBEPKAAOIINX TeHETUYECKYIO B3aUMOCBS3b MEX1y HUMH
11 YMeHHE BRIYUCIATH (IPOBOIUTH PaCUEThI):
111 OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XHUMHYECKOTO
' 3JIEMEHTA B COSIUHCHUHN
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,




11.3

KOJMYCCTBO BCUICCTBA U €0 MacCcCy, 00BEM ra3oB

10 YPaBHEHUSAM XUMHUYECKHUX PEaKIMi U HaXOJUTh KOJIMYECTBO BELIECTBa, 00BEM U Maccy peareHTOB

114 WM TIPOJYKTOB PEAKIMU
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAy4yHOro TO3HaHHS (HaOIIOAeHHE, W3MEpEeHUe, OSKCIIEPHUMEHT,
12.1 MOJIEIUPOBAHUE) MPU H3YyYEHUM BEUIECTB M XUMHYECKHUX SIBJIEHUH; yMeHue c(opMyaupoBaTh
po0JIeMy U NPEAJIOKUTh NYTH e€ peleHus
122 Oe3omacHoi paboThl € XUMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOW MOCYyI0oM M 1a00paTOpHBIM
' 000pyJ0BaHHEM
npaBUiIaMu 0€30IaCHOTrO0 OOpallleHUsl C BEIIECTBAMHU, HMCIOJIb3YEeMBIMH B IIOBCEIHEBHOW KH3HH,
123 [IpaBWJIaMU TIOBEJEHUS B ILENSIX COEpeKEeHUs] 3J0pOBbS U OKpYXKarolled MPUPOAHON Cpelbl;
' [IOHMMaHUE Bpena (ONacHOCTH) BO3ACHCTBUS Ha MKHUBbIE OPraHHU3Mbl ONpPENENEHHBIX BEIIECTB,
croco00B YMEHBIIEHUS U IPEJOTBPALIEHHSI UX BPEJHOTO BO3/1EH CTBUS
13 Hanuume npakTHMYECKMX HABBIKOB IIJIAHMPOBAHUS W OCYILIECTBJIEHUS CIEAYIOIUX XUMUYECKUX
HKCIEPUMEHTOB!
131 U3y4yeHHEe W ONHcaHue (U3NYECKHX CBOWCTB BEIIECTB; O3HAKOMIICHHE C (U3MUYECKUMU |
' XUMHUYECKUMHU SIBJICHUSIMH;, OIBITHI, WJUTIOCTPUPYIOIIME MPU3HAKYA MPOTEKAHUS XUMUYECKUX peakiuit
13.2 M3y4eHue crnoco00B pas3/ieseHHs cMecel
IIOJIyYeHHE KHUCIIOPOAa U U3Y4YEHHUE €ro CBOWMCTB; MOJIy4€HHE BOAOPOAA U HU3Y4YEHHME €ro CBOWCTB;
13.3 IIOJy4YEHHE YIVIEKMCIIOrO ra3a U H3y4EHHME €ro CBOWCTB; IOJY4Y€HHE aMMHaKa U U3y4YEHHE €ro
CBOJCTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM J10JIEM PACTBOPEHHOIO BEILIECTBA
135 INPUMEHEHUE MHIUKATOpOB (IakMyca, METWUJIOpaHXa W (QeHondransenHa) i ONpeAeIeHUs

XapaKTepa Cpeibl B paCTBOPAX KUCIOT U IIeouei




HCCIACAOBAHUEC M OIIMCaHUC CBOICTB HCOPraHn4CCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB; MH3Y4YCHUC
13.6 B3aI/IM0I[eI\/JICTBI/I}I KHCIIOT C MCTa/UIaMH, OKCHIaMH MCTAJIJIOB, PACTBOPUMBIMH H HCPACTBOPHUMBIMH

OCHOBaHUAMH, COJISIMHU; IIOJYUCHHC HEPACTBOPHMBIX OCHOBaHI/Iﬁ; BBITCCHCHHUE OIHOI'O MCETaJlia

JIPYTUM U3 PAcTBOpA COJIM; UCCIIEeN0BaHNE aM()OTEPHBIX CBOWCTB THAPOKCH/IOB AIFOMUHHUS U IITHKA

pEelICHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJACCHI HEOPraHUYECKHUX
13.7 COEUHEHUI»; «DIEKTPOIUTHYECKas TUCccolalusy»; «BaxHelme HeMeTaulbl 1 UX COCIUHEHUS;

«BaxkuHeiinme MeTamibl U UX COSIMHEHUS

XHUMHYECKUE IKCIEPUMEHTHI, UIUTIOCTPUPYIOIIUE MPU3HAKN MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa;
13.8 KayeCTBCHHBIC pEaKIUHW Ha NPUCYTCTBYIOIIME B BOIHBIX pPACTBOpAxX HMOHBI XJIOPHI-, OPOMHJ-,
' nonun-, cyibgar-, gocdar-, KapOOHAT-, CHIMKAT-AHUOHBI, TUIPOKCUI-HOHBI, KATHOHBI aMMOHWUS,

MarHus, KaJbIus, aTFlOMUHUS, Kene3a (2+) u xenes3a (3+), mequ (2+), muHKa

14 VYmMmeHue:

141 MPEACTAaBIATh PEe3yJIbTaThl 3KCIIEpUMEHTa B (hOpMe BBIBOJIOB, JJ0Ka3aTENbCTB, TpauKOB U TabJIUI U

BBIABJIATH OMIIMPUICCKHUEC 3aKOHOMCPHOCTHU

YCTaHABJIMBATh CBA3U MEXKAY PEAJIbBHO Ha6J'IIOI[aeMI)IMI/I XUMHUYCCKUMU SBJICHUAMH U IPOLCCCaMU,

14.2

IIPOMCXOASIIMMHU B MAKPO- 1 MUKPOMUPE, O0BSACHATH IPUYMHBI MHOI000Opa3Hsl BEIECTB

INHEPEYEHD 9JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 [TepBoHaYaIbHBIE XUMHYECKHUE ITOHITHS
11 Yucteie BemecTBa U cMecu. CrocoObl pa3ieieHus cMecei




1.2

ATOMBI U MOJICKYJIBI. Xumuueckue 3j1eMeHThl. CUMBOJIBI XUMHUYECKHX SJIEMEHTOB. HpOCTI)Ie H CJIOKHBIC BCIICCTBA.

1.3 Xumunueckast opmyina. BaleHTHOCTh aTOMOB XUMUYECKUX 371eMeHTOB. CTeneHb OKUCICHUS

14 3aKOH TOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcuTenbHas aToMmHas Macca. OTHOCHMTENbHAas MOJEKYJSIpHAs Macca.
' MaccoBas 10JI1s1 XMMUYECKOr O JIEMEHTA B COCIMHEHUH

15 KommuectBo BemecrBa. Monb. Momsipaas macca. Momsipablid 00bEM ra3oB. B3anMoCBs3b KOJIMYECTBA, MACChl M YHCIIA
' CTPYKTYPHBIX €IUHUI] BEIIECTBA

16 dusnyeckue U XUMHUYECKUE SBICHUS. XUMHUYECKas peakuus u e€ MpPU3HAKU. 3aKOH COXPAHEHHS MacChl BEIIECTB.
' XUMHUYECKUE yPABHEHWS
2 Ilepunonnuecknii 3akoH u Ilepuonuyeckas cucrema xumnyeckux aneMeHToB .M. MenneneeBa. CTpoeHrne aTOMOB

51 [Tepuoanueckuii 3akoH. Ilepumoanueckas cucrema xummudeckux snemeHToB .M. MenneneeBa. Ilepuonbl U rpymiibl.
' Ou3nyecKkuii CMbICI MOPSAKOBOIO0 HOMEpa, HOMEPOB MEPHOJA U I'PYMIIbI 3JIEMEHTA

22 Crpoenne atomoB. CoctaB aTOMHBIX siziep. M3oTonbl. DinekTponbl. CTpoeHHE IEKTPOHHBIX 0007104YeK aTOMOB MEPBBIX
' 20 xumuyeckux 3neMeHToB [lepuonnueckoit cucremsl .M. Menneneena

3aKOHOMEPHOCTH B MU3MEHEHHUHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IMEPBbIX TPEX MEPHOJIOB, Kalus, Kajblus (paguyca
2.3 aTOMOB, 3JIEKTPOOTPULIATEILHOCTH, METAUNIMYECKUX U HEMETAJUIMUECKUX CBOMCTB) U UX COCIUHEHHUM B COOTBETCTBUU C
MIOJIOKEHUEM 3JIEMEHTOB B [lepronnueckoii cucreMe u CTpPOEHHEM X aTOMOB

3 CtpoeHue BemiecTBa

31 Xumunueckast cBsa3b. KoBasieHTHas (MOISIpHASI U HEMOJISIPHAs) CBSA3b. DJIEKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB.
' Wonnas cBa3p. MeTajmmyeckas cBs3b

39 Tunel KpUCTAIMUECKHX PEMIETOK (aTOMHAs, MOHHAs, METaJlJIMuecKas), 3aBUCHMOCTb CBOICTB BeEIECTBAa OT THIA
' KPUCTAJUINYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3U
4 Baxxnelilue npencTaBuTeNId HEOpranuyeckux Bemiects. Hemeransbsl u ux coearHeHust. MeTtamibl 1 UX COeIMHEHUS

41 Knaccudukaius 1 HOMEHKIATypa HEOPraHMYEeCKUX COCIMHEHUN: OKCUAOB (Coleo0pa3yrolire: OCHOBHBIE, KUCIOTHBIE,

ampoTepHbIE) H  HecoleoOpa3yrolme; OCHOBaHMHM  (MIENMOYM W HEPACTBOPUMBIE  OCHOBAaHHS),  KHCIOT




(kucaopoacoaepxkaime U OECKUCIOPOIHBIC, OJJHOOCHOBHBIC U MHOTOOCHOBHBIC); COJICH (CPEIHUX U KHCIIBIX )

dusnueckne U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJopa, KHUCIOpOAa, CEephbl, a30Ta,

42 docdopa, yriepona, KpeMHUs

43 @u3NYECKHEe W XHMHUYECKHE CBOMCTBAa NPOCTBIX BELIECCTB-METAJUIOB: JMTHUSA, HATpUs, Kajlus, MAarHus W Kajiblus,
' ATIOMUHUA, JKelle3a. DIEKTPOXUMUYECKUN psifi HAPSDKEHU METalyIoB

44 @uU3MYECKHUEe W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB: XJIOPOBOAOPOAA, CEPOBOAOPOJA,
' aMMuakKa

45 duznueckue M XUMUYECKHE CBOMCTBa okcuaoB HemeraiuioB: cepsl (IV, VI), azora(ll, IV, V), docdopa(lll, V),
' yraepona(ll, IV), kpemuaus(IV). [TonydeHrne oKCHI0B HEMETAIIOB

46 Xumuueckue cBoiictBa OkcumoB: meramuioB [A—IITA rpynn, nuaka, menu(Il) m xenesa(Il, III). ITomyueHue okcumoB
' METAJLIOB

47 XuUMHUYECKHE CBOWCTBA OCHOBAHHMI M aM(OTEpPHBIX THAPOKCUIOB (HAa MpUMEpe THUAPOKCUAOB alOMUHUS, XKelesa,
' nuHka). [lonydeHnne ocHoBaHuil 1 aM(pOTEPHBIX THIAPOKCUIOB

OO0mme XUMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHON, CEpHUCTOH, CEPHOH, a30THOM,
4.8 dbochopHoii, KpeMHHEBOH, yrobHON. OCOoObIe XUMUUYECKHE CBOWCTBA KOHIICHTPUPOBAHHON CEPHON M a30THON KHCIIOT.
IToyyenue kucaor

4.9 OO61mue xumMu4eckue cBoiicTBa cpeqHux coiei. [lomyuenue coneit

4.10 [Tonyuenue, cobupanue, pacrno3HaBaHue BOAOPOa, KUCIOPOa, aMMHaKa, YIJIEKHCIIOro raza B 1abopaTopuu

411 [TonyyeHnue aMMuaka, CEpHOM M a30THOM KUCJIOT B MPOMBITIIEHHOCTH. OO111e CrIOCOOBI MOIYyUEHUs METAIJIOB

4.12 I'enernueckas CBs3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COEIMHEHUN
5 XVUMHYECKHE peaKUU

51 Krnaccudukanus XuMHUEeCKHX peakIuil MO pa3IuvHbIM MpU3HAKaM: 10 YHMCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH

BCIICCTB, 110 TCIIJIOBOMY S(b(I)CKTy, 10 U3MEHEHUIO CTEICHEH OKMCICHHS XUMHYECKUX DJIIEMEHTOB




TermoBoii AP¢deKT XUMUYECKOW pEeaKIuu, TEePMOXMMHUYECKHE YpaBHEHHUS. DJK30- M SHAOTEPMHUECKHUE DPEaAKIIHH.

>2 TepMoXuMH4ecKue ypaBHEHHUsI
53 OKHCIUTETBPHOBOCCTAHOBUTENbHBIE — peakuuu. OKHUCIUTENn U BoccTaHoBUTENM. IIpomeccsl  okucieHus u
' BOCCTAHOBJICHUS. DJIEKTPOHHBIN OaJlaHC OKUCIUTEIHLHOBOCCTAHOBUTEIHHON peakluu
54 Teopus 3JIEKTPOIUTHUECKON Aucconuanui. KaTuoHsl, aHMOHBI. DNEKTPOIMUTHI U HEIEKTPOIUThl. CuibHbBIE U cilalble
' ANIeKTPOTHUTHl. CTEneHb TUCCOIHAIINU
55 Peakuuu MoOHHOro oOMeHa. YCIIOBHS HPOTEKAHUs peaklUil HMOHHOro OOMEHa, IMOJIHblE M COKpalllEHHbIE HOHHBIE
' YPaBHEHUS PEaKIMi
6 XuMus U OKpy’Karolas cpena
6.1 BemecTtBa u MmaTepualibl B IOBCEAHEBHOM JKM3HM YEIOBEKa. be3omacHOE MCIOIBb30BAHME BELIECTB U XUMHYECKHX
' peakuuii B 1aboparopuu u ObITy. [lepBast momMoIp Ipu XMMHUECKUX 0KOraxX U OTPaBJICHUAX
XUMHUYECKOE 3arpsA3HEHUE OKpYXarolled cpenbl (KUCIOTHBIE IOKIAU, 3arpsS3HEHHME IOYBBI, BO3yXa U BOAOEMOB),
6.2 cnocoObl ero mpenorBpauienus [IpenensHas gomyctumas koHueHntpauus BemectB (ITIJK). Pons xumun B pemenun
HKOJIOTMYECKUX Mpo0sIeM. Y cuiieHne NapHuKoBoro s exra, pa3pyieHne 030HOBOTO CIIOs
[Tpumenenue cepsl, azoTa, gocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUHN B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U
6.3 CeNMbCKOM xo3siicTBe. [IprMeHeHHe MeTayjuloB M CIUTaBOB (CTasb, YyTYH, MIOPAIIOMHUHHUM, OpoH3a) B OBITY H
MPOMBIIICHHOCTH UX coeAMHEeHUN. [ToHsATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CITOCOOBI 3aIlIUTHI UX OT KOPPO3UH
6.4 [TpupoaHble UCTOUHUKH YIJIEBOLOPOAOB (yroJb, MPUPOIHBIA ra3, HedTh), MPOAYKTHl UX nepepaboTku (OEH3MH), UX
POJIb B OBITY U IPOMBIIUICHHOCTH
[TepBoHavanbHbIC MOHATHA 00 OPraHUYECKUX BELIECTBAX KAaK O COSIUHEHMSX yriepoja (MeTaH, 3TaH, STHUJIEH, alleTHJICH,
6.5 3TaHOJI, TJMUEPHH, YKCycHas kucnorta). [IoHsaTne 0 OMONIOrMyeckr BaXKHBIX BELLECTBAX: JKUpaX, OeIKax, YriaeBoAax — U UX
POJIM B KHM3HU YEJIOBEKA
7 Pacuérnr:
7.1 1o (hopMyaM XUMHYECKUX COCHIHECHHMA




7.2

Macchl (MacCOBOI1) O paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKHUM YPaBHCHUAM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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