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INOACHUTEJIBHAA 3AIINCKA

[TporpaMma 1o XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMHM TPENoaaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o XxuMUU AAa€T TPEACTAaBICHHE O IENsIX, OOMel cTpareruu oOydeHwus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHAaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJIepKaHUe, MPelyCMaTpPUBAET pacipeielieHle ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOTPaMMbI 110 XUMUH, ONPEAEIsAeT KOJTHMUECTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro IMpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarONINXCsI, ONPEISIISICT BO3MOKHOCTH TPEMETA JIJISl pealli3aiiu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHW K pe3yiabTaTaM OOyYeHWs XUMHUU Ha
YpOBHE IIeJiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II0O3HABATEIHHOU JESATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKUT OCHOBOU it OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €Tro
MPEJICTABICHUA O MAaTEPUAIIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUSIX SHEPTUU U 00 HBOJIOLNUU BEILIECTB B MIPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUSA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pean3allii BOZMOKHOCTEHN A7l caMOpa3BUTUA U (POPMHUPOBAHUS KYIbTYPhI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKHX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITETLHOM  yueOHOW  JeATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAayuyHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI 1E€JIOCTHOTO
B3IJIAJIa HA E€IUHCTBO TMPUPOABI U  YENOBEKa, SBISETCS OTBETCTBEHHBIM  ATalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTHXCS,;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B DJKOJIOTUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBieHHUS B OOyYEHUH XUMHH O0ECIEYHBAIOTCS CTHENU(HUKON COMep:KaHus
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS IEIarOTHYECKH aJaliTHPOBAHHBIM OTPaKEHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHWs OPUEHTHUPOBAH Ha OCBOCHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHATUN XUMUHU, OCHOB HEOPTaHMYECKOW XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa copepaHHUsl TPOrpaMMBbl 10 XUMHU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydennro. ComepaHuE CKJIQJbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKod peakiuu. OOe ATH CHCTEMBI
CTPYKTYPHO OPTaHW30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUECKUX MPEJCTaBICHUN PA3HOTO YPOBHSI:

-

o

— aTOMHO-MOJICKYJISIPHOTO YYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
Mﬁﬂ Ha JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

QHi%ﬂﬁfmb%%%%&%cﬁ?&a U XUMHUYECKOI CBA3H,
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TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITTOTHSISA
(byHKINY 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMmbl 1O XHMHH CIOCOOCTBYET (DOPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3ydyeHne xumun
MIPOUCXOUT C IPUBIICUCHUEM 3HAHUM U3 paHee U3YUeHHBIX yUeOHBIX IPeaMeTOB: «OKpyKaroImuii
Mup», «buonorus. 5—7 knaccel» u «Dusuka. 7 KiIacey.

[Tpu u3yyeHUn XUMUHU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajladya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIKa HayKH, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAaHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakUuil, B
bopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHUH B Yy4eOHO-
MIO3HABATEIBHON U yu4eOHO-HCCIIEI0BATEIBCKOM IeATETbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHHH XMMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MPUOOPEHN TaKKe LIeH, KaK:

—(opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY IPHHATHIO PEIICHUH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—HaIlpaBJICHHOCTh OO0Y4YeHMsI Ha CHCTEMaTHYeCKoe NpuoOIleHHne oOydaroluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrieyeHre YCJIOBMi, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOY4YaloIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUOB JAEATEIbHOCTH;

—opmupoBanue o601Ie GYyHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yKclie YMEHUN 00OBSACHATD U OLIEHUBAThH SBJICHUS OKPYXKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIBIT,
MOJy4YEeHHbIE MPU U3YYEHUM XMMUH, NMPUMEHATh MX NPHU pEIIeHUH MpoOjeM B MOBCETHEBHOM
JKU3HU U TPYJIOBOM €STEIBHOCTH;

—(dopMupoBaHHe y 00yJarOmUXcsd T'yMaHUCTUYECKHX OTHOIIEHHWH, MOHUMaHMs LIEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00yUEHHUI0, CHOCOOHOCTEW K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis U HalPaBJICHHOCTU JAajbHEHUIIero 00yueHHs.

OO61iee yuCiIo 4acoB, OTBEIEHHBIX IS M3YYEHMs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kmacce — 68
yacoB (2 yaca B HEJIEINIO).

-
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COJAEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUsA B cCUCTEeMe HayK. Tema u
BenlecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe coctosinue Bemects. [lonsatue o meronax
NO3HaHUA B XuMHUU. Yuctele Beniecta 1 cMecH. CriocoObl pa3feseHus CMeCcen.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE A1eMEHTHI. CUMBOJIBI XMMUUECKUX J1eMEHTOB. [IpocTbie
U CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYCHHE.

Xumnueckas popmyina. BaqeHTHOCTE aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XMUMHUYECKOI'0 3JIEMEHTA B COEAMHEHUH.

Konnuectso Bemectsa. Monb. MonsipHas macca. B3anMocBs3b KOIM4YeCTBa, MacChl U YnACiIa
CTPYKTYPHBIX €IMHUII BetecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

duznyeckue M XUMHUYECKHE SBJICHUA. XUMHUYECKas peakuus U €€ NpHU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XUMUUeckue ypaBHeHHs. Kiaccudukanys XUMUYECKUX peakuil
(coemuHeHus, pa3IoKeHHs, 3aMEIICHU, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYA0H, mpaBuiaMu paboThl B jabopaTopuu U npuémMamu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAHUEM, M3YUYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne (GU3NUECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMO/ICHCTBHE MeJla ¢ KUCIIOTOI) SiBIeHu, HaOIroAeHue u
OINMCAaHNE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peaklnil (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CepHON KHUCIIOTHI ¢ XJOpHIOM Oapusi, pasznoxkeHue rujapokcuaa menu (II) mpu HarpeBanum,
B3anMoJieiicTBHE Xkelne3a ¢ pacTBopoM coiu meau (II), nzydyenue cnoco6oB pazaeneHus cMeceil:
C TIOMOIIBI0 MarHuTa, (UILTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyiM, HaOJIO/EHUE M OMMCAHUE Pe3yJbTaTOB HMPOBEIECHUS
OMbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJENed MOJIEKYJ
(I1apocTepIKHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2/€eMEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue kucinopona B npupoje, Gpusnyeckue U XMMHUUECKUe CBOMCTBA (peaKuu ropeHust).
Oxcunpl. Ilpumenenune kucimopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAM(pUKALUS
KHCIIOpO/a.

TeroBoil 3PQexT XUMHUYECKON peakluH, TEePMOXMMHMYECKHE YpaBHEHHUS, HK30- U
IHAOTEPMHUUYECKHE peakuMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOsL.

Bonopon — snemenT u npoctoe BeniecTBo. Haxoxaenue Bogopoaa B npupoie, pusnueckue
U XUMHUYECKHE CBOWMCTBA, MIPUMEHEHHUE, CIIOCO0bI rostydeHus. Kucnots! u conu.

MonsipHblii 00bEM ra30B. Pacuérbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. Haceimennsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpHUPOJE U B KU3HH
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYHMCTKA
IIPUPOJIHBIX BOJ.
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Knaccudukaius Heopranudeckux \coenunenunit. Okcuipl. Kiaccudukaius OKCHIOB:
conEBR ¥ EIQRBAUAGAY kicnorHbIe] amporepHEie) i Heconeobpasyowme. HomeHkiarypa
oRéIEIGEPORBQKE KRAT WK ckue croifcTBa okcuoB. [TonydeHne OKCHIOB.
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OcHoBanmsi. Krnaccudukanus OCHOBaHUHN: IIENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiatypa ocHoBaHuid. Pu3nueckue M XUMHUYECKHE CBOWCTBA OcHOBaHWU. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccudukanus kucinor. Homenkiarypa kuciotr. @uU3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa conei. dusnueckue U XUMUYECKHE cBoWcTBa cosei. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNpE/ICIICHUE COAEPKaHUs KUCIOpOa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacro3HaBaHUE W HU3YyYEHHUE CBOMCTB KHUCIOPOJA, HAOMIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxkapa), 03HaAKOMJICHUE C
oOpa3liaMu OKCHIOB M OINUCAHHE WX CBOMCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABAHUE U
M3YyYeHHE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom wmeau (1)
(BO3MOKHO MCIIOJIH30BaHUE BUIEOMATEPUAIIOB), HAOIIOACHUE 00pa31I0B BEIIECTB KOJIUYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIeH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajblleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMojieicTBus okcuaa menu (I11) ¢ pacTBOpoM cepHOM KUCIOThI, KUCIOT C METaJNIaMH, PEaKIIUii
HEWUTpalu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljia IPYruM
W3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeimmme Kiaccol
HEOPraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoguyeckass cucreMa xumu4deckux jiemenros /I. H.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBble MOMBITKY KIACCU(PUKALIUN XUMHUECKUX dIIeMEHTOB. [IoHITHE 0 TpyMIax CXOAHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMETHHBIE METAJUIbI, TaJIOT€HbI, MHEPTHBIE Ta3bl). JIE€MEHTHI,
KOTOpBIe 00pa3yroT aM(pOTepHbIe OKCUIBI U TUAPOKCHUIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB [l
U. MenneneeBa. Kopotkonepuonnas u miauHHONepuoanas Gopmsl [lepuoandeckoil CUCTEMBbI
xumuueckux aneMmeHtoB . W. MenneneeBa. Ilepumoast u rpynmbl. DU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. 30Tomnbl. DnekTponbl. CTpoeHue 2JIeKTPOHHBIX
obomouek atoMoB mTepBbIX 20 XuMHuecKux dneMeHToB [lepumonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepUCTUKa XUMHYECKOTO AJIIEMEHTA IO €ro MoJoXeHuto B [lepuoanyueckoit
cucteme /1. 1. Meneneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [leproanyeckoro 3akoHa u [leproandeckoil CUCTEMBI XMMHYECKUX DJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHAs " HETIOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucieHus. OKUCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporiecchl okucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3YYEHHEe 00Pa3IIoB BEIIECTB METAIIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTB JEEMH KHCJIOT [1€JI04Y€H, IJPOBEIEHHUE OIBITOB, WLIIOCTPUPYIOMIMX I[PUMEPHI

oxntiY ﬁgg&@'&g&%&LHHX peaxkiuii (ropeHue, peakuy pas3ioKeHNs, COEAUHEHUS).
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Peanmu3zanus MeXMpeaMETHBIX CBSI3€H MPH M3YyYCHHH XUMUU B § KIIACCE OCYIIECTBIISACTCS
Yyepes3 UCIOJIb30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHSATHH, SBISIONIUXCS
CUCTEMHBIMHU JIJISl OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, rUMoTe3a, TEOpHs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKaIuUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
U3MEpEHHE, MOJIEIb, SIBJICHUE.

®duznka: Marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, W30TOIbI,
PaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (U3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOAbI, ITOJIE3HbIE HCKOIIAeMBbIE,
TOTLINBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakusi

[lepuonnueckuit  3akoH. Ilepuogmueckas cucrema XUMHUYECKUX 3jiemMeHTOB [l
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMICTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLUS U HUX COCAUHEHUNH B COOTBETCTBUHU C
I10JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbl XMUMHYECKOM CBsI3U. THUMBl KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUECKOH CBSI3U.

Knaccudukanus U HOMEHKJIATypa HEOPraHWYECKUX BEIIeCTB. XHUMHUYECKHE CBOICTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KJaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX pEakluid M0 pa3IHuyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEIIOBOMY 3 (DEKTY, IO U3MEHEHUIO CTENICHEH OKUCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacTHIO KaTaau3aTopa). OIK30- H
SHAO0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonste o ckopocTn XxuMH4eckod peakuuu. [loHsTHE 00 0OpaTMMBIX M HEOOpPAaTHUMBIX
XUMHUYECKHX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnueckom paBHOBeCUH. DaKTOPHI, BAUSAIOLUINE HA CKOPOCTh XUMHUYECKON
peakuru U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO0/1a SJIEKTPOHHOr 0 OanaHca.

Teopust SMEKTPOIUTHUECKON TUCCOUMAIUU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHU3M MCCOLMAIINH BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccounanuu. CUIbHbBIE U cT1a0ble 3JIEKTPOIUTHI.

Peakuiuu nonHoro oOMeHa. YclIoBHS MPOTEKAHUS peakiMii HOHHOTO OOMEHa, MOJIHBIE U
COKpalIl€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
IpeCTaBIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HOHBI
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMH KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW pEAKLUUH OT BO3JECUCTBUS Pa3IMYHBIX

-

o

(I)aKTOpOB, HCCJIICAOBAHUC JJICKTPOIPOBOAHOCTH PACTBOPOB BCHICCTB, MpPOLCCCa AUCCOLMAUN

kuCAGHKYMERENPRNMCAD:MoxHO Henpib30BaHie BUIEO MATEPHAIIOB), IPOBEICHHE OIBITOB,
MK AR ARMGR G poTekanns peakuuit nonnoro obmena (06pa3oBaHUE OCAKa,

CepTudmkaT OE 4 BRI, 038 (QRIBQBREAE ;BOABI), OIIBITOB, UILUIIOCTPUPYIOMIMX HNPHMEPHI OKMCIUTEIBHO-
[eitctautenes ¢ BOOCTANOBHAGIKHLIX DCaKU (TOPEHKE, PEAKUMU Pa3JIOKEHUs, COCAUHEHHUS), PACIO3HABAHUE
Bnageney KyHuy Mana lOpeesHa
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HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAUeCTBEHHBIX pEakUMi Ha MOHBI, pELIEHUE
9KCHEPUMEHTAJIbHbIX 3a7ay.

HemeTauibl 4 MX cOeJUHEHHS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crerieHu okucineHusi. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTEHOB.
XuMHUECKHe CBOMCTBAa Ha MpuMepe xJyopa (B3auMOJEHCTBHE € MeTalaMH, HeMeTaJlJIaMH,
miesoyamu).  XusopoBogopod. ConsiHas KUCIOTa, XMMHMUYECKHE CBOMWCTBA, IOJIyYEHHUE,
npuMeHeHue. JleficTBre XJiopa 1 XJI0pOBOIOpOa Ha OPraHu3M 4esioBeka. Baxuelme xyopuabl
U X HaXO0XJEHUE B IPUPOJIE.

OO6mas xapaktepuctuka dmemMeHToB VIA-rpynmbl. OCoOCHHOCTH CTPOCHHUST aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3NYECKHe M XMMUYeCKHe cBOHCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (pU3NYECKHe U XUMHUYECKHE CBOICTBa
(oO1mMe Kak MmpeIcTaBUTesl KJiacca KUCIIOT U CrielupuIecKue). XMMHUYECKHE PEaKInuu, JISKaITue
B OCHOBE IIPOMBIIIJICHHOT0 CrIoco0a NOIy4YeHUs: CEpHOM KUcnoThl. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHas peakuus Ha cyib(aT-uoH. HaxoxneHue cepbl u eé
COEMHEHUH B mpupoje. XUMUYECKOE 3arpsi3HEHUE OKPY)KAIOLIeH cpelibl COeANHEHUSIMH Cepbl
(KHCTIOTHBIE 0K/, 3arPSI3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUPOZAC, (PHUIUYECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWICTBA, MOJyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuys Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHUE,
¢usznueckne M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnoap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHU4YeCKOoe 3arpsi3sHEHUE OKPYXKAIOIIeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docdopa, puznueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOMcCTBa, mosyueHue. Mcmomb3zoBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHU.

OObmast xapaktepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictsa. Ancopoius. Kpyropoport yriepoaa B mpupo/e.
Oxkcupapl yriaeposaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBHIE OPraHU3MBbI,
NOJy4eHHEe U MPUMEHEHHE. DKOJOrMueckue mpolseMsl, CBA3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a T100aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QQeKT. YToibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-HOHBL. Vcnonap3oBaHue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COEIMHEHUSX Yriepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, STaHOJ, ITIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (O6EH3UH), UX POJIb
B OBITY M NPOMBIIITICHHOCTU. [IoHATHE O OMONOrMYecKH BaKHBIX BEIIECTBAX: JKHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJY4YEHHE U IMPUMEHEHHE.
CoennHenys KpeMmHUs B mpupone. OOmme mnpenctaBieHuss o6 oxcuge kpemuus (IV) u
erMHI/IeBOI/I KkpcnoTe. CHIMKATHI, X HCIIQTb30BAHKE B OBITY, B IPOMBIILICHHOCTH. BakHeitimie

0 &H‘éfb El]élTl\!l-!l? P%HKepaMI/IKa CTEKJIO, I[IEMEHT, OeToH, ene300eToH. [IpoOrembl
gp%%(?}? SEHAK CHRH%/?ﬂb(!?pOI/ITCHLHHX MaTepHaioB B IOBCETHEBHOM JKHU3HU.

CepTugukar 0E42607F1NEDZIR SeeRBLLYREACpUDIELM :
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa

LS Y




U3y4eHHe 00pa3lloB HEOPTaHUYECKUX BEILECTB, CBOWCTB COJISTHOW KHUCIOTBI, MPOBEJICHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJOICHOB M UX COCJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEpUaAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJoreHUAOB),
O3HAaKOMJICHHE ¢ o0OpasnamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHanoB), HaOIOJeHHe Tmpolecca OOyrauBaHUS —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYECHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONoJIeHuEe NpHU3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOXHO HMCIIOJB30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX U GOCPOpPHBIX YA0OpEHUH,
nojydeHue, coOupaHue, pacrno3HaBaHWE M U3YYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GpocaT-uoH U U3yUeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/IEHCTBYE KOHLIEHTPUPOBAHHOW a30THOM KHMCIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3YYEHHE MOJENel KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢yiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOrasa, MojJydeHue, coOnpaHue, pacro3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKUCIIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX pEaKkluil Ha KapOOHAT M CHJIMKAT-UOHBI U
W3y4€HUE [PU3HAKOB HUX NPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLIHMEH CHIMKATHON
IIPOMBILUIEHHOCTH, PEIICHHUE YKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BaxHelme HeMeTaulbl U UX
COCTMHEHUS».

MeTtajliibl M MX COCIUHEHUS

OO01mas XxapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX TIOJIOKEHUS
B [lepnoguueckoit cucreme xumuueckux snemeHToB JI. 1. MenzeneeBa U CTpOEHHsSI aTOMOB.
Crpoenue MeramioB. Mertaminueckass CBsI3b M METAJUNIMUECKAsl KPUCTAJLUIMYECKas pEHIETKa.
DNEeKTPOXUMUYECKUN Pl HampspkeHUW MerauioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MmetauioB. O0IuMe crocoObl MoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTanb, YyryH, AIOPATIOMUHUM, OpoH3a) M HX
MPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenoynble MeTaIbL: MOJOkKEHNE B [leproanyueckoil cCUCTEME XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE HUX ATOMOB, HAaXOXAeHUE B mpupone. Ousznueckue U XMMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
LIEJOYHBIX METAJJIOB U UX COCIAMHEHUM.

[IlenoyHO3eMENBHBIE METAJIJIBI MAaTHUM U KAJIBLIWI: TTOJI0)KEeHUE B [lepuoauyeckoi cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXICHUE B IPUPOJE.
Pu3nyecKue U XMMHUYECKHWE CBOMCTBA MAarHus M KaiblUs. BaxHelline COeIMHEHUs KaablUs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: monoxeHue B Ilepuonnyeckoil cucTeMe XMMHYECKHUX 3IeMeHTOB [l
N. MenpeneeBa, CTpOCHHE aTOMa, HAX0KICHHUE B Ipupoe. PU3ndecKkue U XUMUYECKHUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XUMHYECKHX 3JIeMeHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HAX0KICHHE B Ipupoe. PU3NuecKue U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuasl u conu skenesa (II) m xenmesa (III), ux cocra, cBoiicTBa U
MTOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMHi METAJIJIOB U CIUIABOB, MX (PU3NYECKUMU CBOMCTBAMU, H3y4EHUE
pe3yIbTaTOB KOPPO3HH METAIIIOB (BO3MOXKHO HCIOIb30BAHNE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJCHCTBUSL OKCHJA KajJbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB KECTKOM BOJBI, IPOLIECCA TOPEHHS JKelle3a B
KHCI0pOoie _ (BOZMOXKHO _ MCIIOJNb30BaHWE  BUIACOMATEpHUAOB), IMPU3HAKOB  IPOTEKAHUS

0 Kay CF gé@@a CAR MarHug, KaJibliMs, allOMUHUS, IIUHKA, kene3a (II) u xenesa
(ﬂﬂ,Eﬁng? Uﬁ, Eaaﬂé%ﬂ%) P onucarme MIPOLIECCOB OKPAIIMBAHMS IJIAMEHU MOHAMU HATpUS,
Ceprugmkar 0E4IGONEIFRCRBIHIES (BORMADISBKDFLCIIONH30B3HIE BUICOMATEPHAIOB), UCCIIEOBaHNE aM(OTEpHBIX
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CBOMCTB THJIPOKCHJIA AIFOMUHUS U TUAPOKCHU/IA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelnre MeTaibl U UX COSAUHEHUS».

XuMus M OKpy:xaoumas cpeaa

BemectBa u Marepuainsl B MOBCEAHEBHON JKM3HU 4YeloBeKa. besomacHoe HMCIONIb30BaHHE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms MpW XUMHUYECKHUX OXOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXarolleh cpenbl (MpeaeiabHas JOMyCTUMas KOHIICHTPaLUs
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3€d NMpPU M3YyYEHUH XMMHUU B 9 KJlacce OCYIIECTBIISIETCS
Yyepe3 UCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MIOHATHH, TaK U MOHSATUMN, SBIISIOIINXCS
CUCTEMHBIMU JIJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0m1re ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOTHS, MaTePHAIIBI.

®usnka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, H30TOIIbI,
paauoOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUYECKUU  3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIUTNICCKAs PEIIETKA, CIUIABEI, (PU3NICCKUE BETUIUHBI, ¢ TMHUALIBI
U3MEpEHMs, KOCMUYECKOE MTPOCTPAHCTBO, TIaHEeTh, 3BE3/1b1, COHIIE.

buonorust: porocuHTe3, apixanuwe, Ouocdepa, 3KocHCTEMa, MUHEPAIBHBIC YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TOPObI, [TOJIE3HBIE HCKOIIAEMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.

IMJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOT'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO oOIIero oOpa3oBaHUs
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €JTUHCTBE YU4e€OHOI M BOCIIUTATENbHOM JEATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHHS U
CIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHUS M COLIMATIM3ALMN O0yYarOIUXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMi M pacIIMpeHHe OMbITa ACSTEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOTO OTHOLIEHUS] K OTEUYECTBEHHOMY KYJBTYPHOMY, HCTOPUUECKOMY U Hay4HOMY
HACJIEUIO, MOHMMAHUS 3HAU€HUs XMUMHUYECKOM HayKH B >KM3HU COBPEMEHHOro OOILEeCcTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIUel 0 MepeaoBhIX JTOCTUKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOHcCTBe
MHpa 1 001I1eCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IIPEJICTaBICHNUS. O COLMAJIbHBIX HOPMAax M NPaBWJIAX MEKJIMYHOCTHBIX OTHOLICHWH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOH, Yy4eOHO-

-
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HCCIIEIOBATEIbCKOM, TBOPYECKOW U JPYIHK BUJIAX JESTEIBHOCTH, TOTOBHOCTH K PA3HOOOPA3HON
copAEYFNOIE M TR EHIMEGAHDY BrImONHEHNY YUeOHBIX, TO3HABATENBHBIX 337124, BHITOIHEHUH
xAAEHIRAHHRUIINAIMEL € 3 1anny yjieOHBIX IPOEKTOB, cTpeMIIEHHUS K B3aMMOIOHUMAHMIO
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MOBEJICHUE M TIOCTYIIKM CBOMX TOBAPUIIEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C YIETOM
OCO3HAHUS MOCIEACTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 NO3HAHMS:

MHUPOBO33PEHYECKUE  MPEJICTaBICHHMs] O  BEHIeCTBE M  XUMHYECKOHM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOLINE OCHOBY ISt
MOHUMAaHHUS CYITHOCTU HAYYHON KapTUHBI MUPA, IIPEJICTAaBICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pasBUTHSI IPUPOBI, B3aMMOCBS35X YeJIOBEKa C MPUPOJHON CPEAOH, O POJIM XUMHUU B ITO3HAHUU
9TUX 3aKOHOMEPHOCTEI;

MIO3HABATEJIbHBIE MOTHBBI, HANpPABJICHHbIC HA TOJYYEHHWE HOBBIX 3HAHUHM IO XUMHH,
HEoOXOoauMbIe Il OOBSCHEHUS HaOJI0IaeMBIX IPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHON paboThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoOl, NOCTYHMHBIMH TEXHHUYECKHUMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHMIO U TO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa30BaHMIO, MTPOCKTHONH M MCCIENOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHsS B ajbHEHILIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCIEACTBUNH W HENPUSITHE BPEAHBIX MPUBBIUEK
(ynotpebneHusi ankorojsi, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTU COOIIOACHUS IPaBUII
0€30IaCHOCTH MTpH OOPALICHUN C XUMHUUECKUMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TpyaoBOro BOCIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YyUEHHIO MPOPecCuii U TpyAa pa3IudHOro pojia, YBaKEHHE K
TPYAY U pe3yibTaTaM TPYI0BOU A€ITEILHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAHUH TI0 XUMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAJIHHOW TPACKTOPUU MPOJOIDKEHHS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycCHemHol mnpodecCHOHATBbHON NeATEeNbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHHUH, TOTOBHOCTh aJallTHPOBAThCSI B MPO(ECCHOHAIBHON Cpeie;

6) PKO0JIOTMY€eCKOIr0 BOCIIUTAHMSA:

HKOJIOTHUECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY XKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obOpasza *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 3/J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BeIllleCTBaMH,
a TaK)Ke B CUTYaIUX, YIPOXKAIOIIMX 370POBBIO U KU3HU JIFOJIEH;

CIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJTydaeMble TPH U3YYSHUH XUMUH, TSl pEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpYKaIOUIeW NPUPOJHON Cpenoil, Uis MOBBILIEHUS YPOBHS 3KOJIOIMYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM U MyTeH WX pelIeHus
MOCPECTBOM METO/I0B XMMUH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBAThCA UM B
ITO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAJIBHON NPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe merampeaMETHBIX PE3YyNbTaTOB BBIACISIOT 3HAYUMBIC Ui (OPMHUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPBIE UCIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeAMETaxX | MO3BOJISSIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE ydeOHbIE NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKaTHBHbIE, PETyJIATUBHBIE), KOTOpble oOecrnedynBaroT (HOPMUPOBAHHE TOTOBHOCTH K

-
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YMEHHS HCIOJIb30BAaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOECHHUU 3HAHUML:
PACKpBIBATH CMBICT XMMUYECKHUX ITOHITUH (BBIICIATh X XapaKTepHbIE IPU3HAKH, YCTAHABIUBATh
B3aUMOCBSI3b C JIPYTMMHU TOHATHUSIMH), UCIIOJNB30BaTh MOHSATHS JUII OOBSCHEHHUS OTIEIbHBIX
(bakTOB U ABJIEHUHN, BBIOUPAaTh OCHOBAHMS M KPUTEPUHU JUISL KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIUi, YCTaHaBIMBATh MPUYUHHO-CIECICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3y4YEHMsI, CTPOUThH JIOTUYECKUE PACCYXJIEHUS (MHAYKTHBHBIC, JEIyKTHBHbBIC, [0 AHAJIOTUH),
JIeJIaTh BbIBOJIbI U 3aKJIFOUEHUS;

yYMEHUE NPUMEHSATh B IpOIecce MO3HAHUS MOHATHUS (IpeAMETHbIE M MeTalpeAMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, IPe0oOpa3OBHIBATH MIMPOKO
IPUMEHSEMbIE B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — NpU pElIeHHH Y4eOHO-
IIO3HABATENBHBIX 33734, C Y4YETOM OSTUX MOJEJIbHBIX IMPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYAaEMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCaX U SIBJICHUSIX.

Ba3oBble ucciiefoBarebcKue 1eiCTBUA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadyecTBE OCHOBBI JUIsl (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMUIA;

npuoOpeTeHue OIblTa MO IUIAHMPOBAHUIO, OPraHM3allid W IPOBEACHUIO YUEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJO0M IIPOIIEcca, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTUET O IPOEIaHHON padoTe.

PaGora ¢ undopmanmeii:

yYMEHME BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
U GOpM MPEICTABICHMS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAst TUTepaTypa
XUMHUYECKOI'0 COZIepKaHus, CIIpaBOYHbIE TOocoOus, pecypchl IHTepHeTa), KpUTHUECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHME IPUMEHATh Pa3JIMYHbIE METO/IbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMALK U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS yYEOHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B O0JIACTM HCIHOJB30BAHUA HMH(POPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIAJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHGOPMALIMU U WUIIOCTPUPOBATH peEIlaeMble 3aJlaud HECIOXKHBIMM CXEMaMHM, AMarpaMMaMH,
apyrumu popmamu rpauku 1 UX KOMOUHALUSAMU;

yYMEHHUE HUCMOJb30BaTh M aHAJIM3MPOBATh B Mpolecce yuyeOHOM U HcClie0BaTeNbCKOM
JEeSTeNIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLel NPUPOAHON CPEbI.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

yYMEHMsI 3aJlaBaTh BOINpPOCHI (B XO0jA€ aAuagora M (WIM) IJUCKYCCHM) IO CYILECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI TIPEJCTABIIATD ITOJYYEHHBIE PE3YJIbTaThl I03HABATEIBHON JEATEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 pPe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1A0OPaTOPHOW pPAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOI0 COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOU H
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HCCJICI0BATENIbCKON EATeIbHOCTH npn_\})emeHI/m BO3HUKAIOIIUX MPOOJEM Ha OCHOBE y4éTa
06uﬂﬂ“§ﬁ€ Wﬂ%?ﬂéOBaHnﬂ no3piuil (oOCcykneHusi, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
uﬁ’%ﬂﬂlﬁ, %MEMTHHX JCHCTBHIH, OINpe/ielicHue KPUTEPHUEB 10 OIEHKE KayeCcTBa
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PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA:

YMEHHE CaMOCTOSITEJILHO ONPEAEIATh LEIN ACITEIbHOCTH, IJIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJHMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HaunOoJsee 3P PeKTUBHBIE CIIOCOOBI pellIeH s y4eOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEUI0KEHHBIN aITOPUTM JEHCTBUN IIPY BBIIIOJHEHNUHN 3aJaHUI
C y4€TOM NOJy4YeHHs HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIy4YEHHOI'O pe3yjibTaTa 3asBJICHHOW LIE€JIH, YMEHHUE UCIIOIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaraeMbI€ B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHUIO O053aTEIbHOIO COJIEepKaHUS,
YCTaHOBJICHHOTO JaHHOW (denepanbHoil pabodeil TpOrpaMMoOid, BBIICISIOT: OCBOCHHBIC
0o0y4JaroIMMUCS HAay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI JCHCTBUIA, BUABI NIEATEIHHOCTH IO
MMOJIYYCHHIO HOBOTI'O 3HAHUS, €TI0 HHTCPIIPCTALIUH, HpCOGpEBOBaHI/IIO W IIPUMCHCHUIO B PA3JIMYHBIX
y4eOHBIX 1 HOBBIX CUTYAIUsX.

K kxoHumy oOyueHus B 8 kJjiacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0OYUAIOIIUXCSl YMEHU:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUYECKUM 3JIEMEHT,
IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPO/AHAS U HEOJAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEILLIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 01 XUMHUYECKOrO 3JIEMEHTAa B COCJUHEHUHU, MOJIAPHBIM 00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCIIEHUS, XUMHUYECKas peakus,
KJIaccu(uKalus peakiuii: peakluud COeMHEHUs, PeaKkH Pa3JIoKEHHs, PEaKLUU 3aMelleHus,
peakuuu oOMeHa, 3K30- ¥ SHAOTEPMUUYECKUE PeaKlnu, TEIUIOBOM AP (deKT peakuuu, s11po aroma,
AJIEKTPOHHBIN CIIOW aToMa, aTOMHasi OopOUTaNb, PaJUyC aToMa, XMMHUYECKasl CBs3b, MOJIIpHAs U
HENoJIsipHasi KOBAJIEHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0S
BeIlecTBa (IIPOLIEHTHAs! KOHLEHTPAIHs) B paCTBOPE;
WJTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TTOHATUN U IPUMEHSATH 3TU NOHSITUS TIPU
OINMCAHUU BEUIECTB U UX NPEBPALLEHU;
UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUJIsl COCTaBJ€HHsSI (OpPMYJ BEIIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIIU;
OTNpEENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX, CTENEHb OKHCIIEHUS
HJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, MPUHAIIECKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
coeuHeHu no GopmysamM, BUJ XUMUYECKOH CBS3M (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMmbic [lepuognueckoro 3akona JI. 1. MennaeneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOHCTB XMMHMUYECKHUX DIIEMEHTOB OT UX TIOJOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJpo;
ONKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl XMMHYECKHUX
AJIEMEHTOB: PA3JIMYaTh MOHATHUS «TJIaBHas moArpymnna (A-rpymnmna)» u «modounas noarpynna (b-
rpynmna)», Majble ¥ OOJbIINE MEPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPBhIE UMEIOTCS B TabInLEe
«Ilepnonnueckas cucreMa XuMuuyeckux odneMmeHToB J[. . MengeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjapa, oliiee
YHCJIO AJIEKTPOHOB M PACIPEEIIEHNE UX 10 dJIEKTPOHHBIM CIIOSIM);
KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
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IIPOrHO3MPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUsI XUMUYECKUX ITPEBPAILICHUN B Pa3JIMYHBIX YCIOBHSIX;

BBIUNCIIST OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa MO (opMysie COEIUHEHHS, MAcCOBYIO JOJIIO BEIIecTBa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKlvH;

MIPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATEIBHOCTH — aHAJIM3 U CUHTE3, CPABHEHMUE,
00o0011eHne, CUCTEMATH3AIHIO, KJIacCU(DUKALIUIO, BBISIBICHUE IPHYUHHO-CIICACTBEHHBIX CBS3EH —
JUISl W3Y4YEHUs CBOMCTB BEIIECTB M XWMHUUYECKHX PEaKLUH, €CTECTBEHHO-HAYYHbIE METOJIbI
NO3HaHUs — HAOII0IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIH );
CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOU MOCYAON U 1a00paTOpHBIM 00OPYIOBaHUEM, a
TaKXKe MpaBUJIaM OOpaIEeHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMH O BBHIIOTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OINBITOB MO IMOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJila M KHCJIOpOJa), MPUTOTOBIICHUIO PACTBOPOB C OMNPEAEIEHHOM MaccoBOM aojeit
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W NPOBOJUTH XHMHYECKHE HKCIIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0 HWHAMKATOPOB (JAKMYC,
benondranenn, METHIOPAHK U IPYTHE).

K xonmy oOydenus B9 kJjiacce MpeAMETHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUAIOLIUXCSI YMEHUI:
PacKpbIBaTh CMbBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHUOH, TIPOCTO€  BEILIECTBO,  CJOKHOE  BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCICHMS, XHMHUYECKas pEaKUus, XUMHUYECKas CBs3b,
TETUIOBOH APQEKT peaKifu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IIEKTPOIUTHI, HEIITEKTPOIIHTHI,
JNEKTPONUTHYECKAST JTUCCOLMAIMSA, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBECHE, 00paTUMBbIE K HEOOPATUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENb, BOCCTAHOBHUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKasl CBs3b (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas), KpUCTaJUIMuecKas peliérka,
KOpPpO3Usi METAJJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUUH, IPEAEIbHO IOIyCTHUMast
koHueHrpauus [1/IK Bemecrsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH OTU NOHSTHS IIPU
OINMCAHUU BEIIECTB U UX MPEBpallleHUl;
UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBleHHs (OpMyN BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLNN;
ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX DJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAJJIEKHOCTh BELIECTB K ONPEAENIEHHOMY KJIAcCy COEJAMHEHUU IO
dbopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAININUECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyie, XxapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHNM, TUIl KPUCTAININYECKON PEILIETKA KOHKPETHOIO BEIIECTBA;
packpsiBaTh cmbicia [lepuogmueckoro 3akona . WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
NOHMMaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHMX 3JIEMEHTOB: pazlinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manbie u OoibIIMe MEPUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps/ AApa, 00I1ee YKCIIO0 SJIEKTPOHOB U paclpeieeHue Ux Mo
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
UX COEAMHEHMH B IpeAeiax MajblX NEPUOAOB U IVIABHBIX MOATPYII C y4ETOM CTPOEHHUS HX
aTOMOB;
KJIacCU(UIIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE PEaKIIUU
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e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME M CleUU(UUIECKHEe XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPK/IAsl ONMUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAN;

e COCTaBJIATh YPABHEHMS AIEKTPOJUTUUECKON JUCCOLMAIIMN KUCIIOT, IEJI0YEH U COJIEH, IOJIHBIE U
COKpaIIEHHBIC YPABHCHHS PEAKIM MOHHOTO OOMEHA, YPaBHEHHUS PEaKIIHid, MOATBEPKIAFOIINX
CyILIECTBOBAaHUE T€HETUUECKOU CBSI3U MEK/y BEIECTBAMU PA3JIUYHBIX KJIACCOB;

e  PACKpPBIBATH CYIIHOCTb OKMCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM IIOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOTO OajlaHCca TUX PEaKIIUi;

e IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHsI, BOZMOKHOCTH IIPOTEKaHUS
XUMUYECKUX MTPEBPAILCHUM B Pa3JIMUHBIX YCIOBUSIX;

e BBIUHCIATH OTHOCHUTEIBHYI) MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa MO (opMysie COEIUHEHHS, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKlvH;

e COOMIOJIAThH MpaBUJIa MOJIH30BAHUS XMMHUYECKOM MOCYJ0W U JIabopaTOPHBIM O0OpYyIOBaHUEM, a
TaKXKe MpaBHjia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH I10 BBIITOJHEHUIO
71a00PaTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HBIX BEILIECTB
(aMMHaKa ¥ yriaeKucioro rasa);

e TINPOBOJAUTH pPEAKLUUH, MOATBEPKIAIOIINE KAYECTBEHHbIM COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYyTEM XJOPHI-, OPOMHI-, MOIUA-, KapOoHaT-, (ocdar-, cUIHKaT-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHMSI M  HMOHBI H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILECTB;

e TPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIIHON IESITEIbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CHCTEeMaTU3AINIO0, BBISIBJICHNE MPUYUHHO-CICCTBEHHBIX CBSI3CH — I MU3y4CHHS
CBOMCTB BELIECTB M XHUMHMUYECKUX PEaKLUMH, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

4 ™

o JOKYMEHT NOAMNWCAH
9NEKTPOHHOM NOAMNUCHIO
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8 KVIACC
Ne HanmenoBanue pa3neinoB U TEM IpOrpaMMbl KommuecTBo 4acos OnextpoHHbie (IU(POBLIC)
n/n Beero| Kourpomsnbie | IlpakTnueckne 06pasoBaTebHbIC PECypChI
paboThI paboThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
1.1 | Xumus — BakHasg 00JaCTh €CTECTBO3HAHUS U PAKTUYECKON 5 bubnnorexa [JOK
NEATEILHOCTH YEI0BEKA https://m.edsoo.ru/7f41837¢c

1.2 |BemiecTBa 1 XUMHUYECKHUE PEAKITUHI 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nen 2. BaxkHelime npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 |Boznyx. Kucnopoa. ITonsitue 06 okcugax 6 bubnuorexa [IOK
https://m.edsoo.ru/7f41837¢

2.2 |Bomopon. [lonsiTre 0 KUCIOTaX U COMSIX 8 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

2.3 |Bopna. PactBopsl. [TonsiTie 06 OCHOBaHUAX 5 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41837¢

2.4 |OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTNHEHUN 11 1 bubnnorexka [JOK
https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaeneeBa. CtpoeHue aToMmoB. XUMHUYeCKAasi CBSI3b.

= n

3.1 |HephOl¥dd&tiT: BABRY TRPro iraeckas crcrema 7 Bu6nnoreka LIOK
xaf 1B KRG IASIH T T W enneneesp. Ctpoenue aTroma https://m.edsoo.ru/7f41837¢
X OMEPCRAS CBERE I EMBTCTATOABEHO-BOCCTAHOBUTEILHBIC 8 2 bu6mmoreka [IOK

Peliignic no 01.05.2027

https://m.edsoo.ru/7f41837¢c

Viaa HJpbeBHa
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https://m.edsoo.ru/7f41837c
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Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl KommuecTBo yacoB OnexrponHsie (TU(pOBLIC)
n/n Beero| Konrpombnbie | Ilpaktuueckne 06pasoBaTeNbHbIE PeCypChl
paboTsI paboTsI
Uroro no pazaeny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnnoreka [HOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 5
9 KJIACC
No HanmMeHoBaHMe pa3ienoB U TEM IPOrpaMMbl KonunuecTBo uacos DnexTpoHHbIe (IIUPPOBLIE)
n/n Beero| Kontponsusie | IlpakTuueckue 06pasoBaTebHbIE PECypChl
paboThI paboThI
Pa3nen 1. BemecTBO 1 XMMHU4eCcKHe PeaKkIuu
1.1 |IloBTrOopeHue u yriyOneHne 3HaHUH OCHOBHBIX Pa3JeioB 5 1 bubmuoreka [IOK
Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIUI 4 bubnmnoreka HOK
https://m.edsoo.ru/7f41a636
1.3 |OnekTpoauTuyeckas uccounanus. XMMHUUECKHE PEAKIUU B 8 1 1 bubmuoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M X COeIMHEHHS
2.1 as XapaKTePUCTUKA XMMUYECKUX dJIeMeHTOB VIIA- 4 1 bubmuoreka [{OK
f—%ﬂ_p_QM_CJ_
rpyn}ébl. I aJIOll:eHBI - https://m.edsoo.ru/7f41a636
o 2.2 %@WW%W&WCKHX aneneHToB VIA- 6 but6mmoreka [IOK
rpynnsl. Cepa u e€ coeAMHEHUS https://m.edsoo.ru/7f41a636
C 4 Z
nzﬁlig:r g #géts @%ﬁ%tggjﬁg@fpiﬁguﬁgg XIMHHECKHX IeNeHTOB VA- 7 1 bu6muoreka [IOK
Braneney Kyny NERWHIBL:A3OT, Gocdop U ux coeuHeHns https://m.edsoo.ru/7f41a636

.
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Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl KonunuecTBo yacos OnextponHbie (IU(POBLIE)
n/n Beero| Kontponsusie | Ilpaktuueckue 06pasoBaTebHbIE PeCypChl
paboThl paboThl
2.4 |OO0mas xapakTepucTHKa XUMUUYECKHUX d1eMeHTOB [V A- 8 1 2 bubmuorexa [IOK
rpynnsl. YTaepoa U KpEMHUM U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pazgen 3. MeTa/iIbI M BX COEIUHEHU ST
3.1 |OO061ue cBOMCTBA METAIIJIOB 4 bu6nmoreka LIOK
https://m.edsoo.ru/7f41a636
3.2 |Baxnelmue MeTauIbl M UX COCIUHCHUS 16 1 2 bubnunoreka LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 |BemecTBa U MaTepuabl B )KU3HHU Y€IOBEKa 3 bubnmnorexka HOK
https://m.edsoo.ru/7f41a636
Hroro no pasaeny
PesepBHOE Bpems bubmuoreka [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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MPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KUIACC
Kon . .
TR IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TOHATUS»
PACKpBIBATH CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPO/IHAs1), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJISIpHasi Macca,
11 KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J10Ji1 XUMHUYECKOI0
3JIEMEHTA B COEMHEHUH, MOJIIPHBIA 00BEM, XUMUYECKas peakliys, KJacCu(puKaus
peakuuii: peakuy COeAMHEHNS, PEaKIIMK Pa3I0KEHUs, peaKLMU 3aMEIIECHNUs,
peakiu 0OMeHa, IK30- U SHJOTEPMUYECKHE PEaKLINH, TEIIOBON 2P EKT peakuuu,
pacTBOp, MaccoBas A0 BellecTBa (IIPOLEHTHAsI KOHLIEHTPAllKs) B pacTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHSITUN U IPUMEHSATh 3TU
' MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBpAIICHUN
13 UCII0JIb30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYII BELIECTB U
' YPaBHEHUN XUMUYECKUX PEAKLUN
14 PacKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BEILIECTB, IOCTOSIHCTBA COCTABA,
' aTOMHO-MOJIEKYJIIPHOTO YU€HUs1, 3aKOHa ABOTapo
1.5 OTIpEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX
16 KJIaCCU(UIIMPOBATh XUMUYECKUE peaklnu (TI0 YHCITy U COCTAaBY y4acTBYIOIUX B
peakuuu BEUIeCTB, M0 TEIJI0BOMY 3D dexTy)
1.7 BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISATH MACCOBYIO JIOJII0O XMMHYECKOT'0 3JIEMEHTA 10 (GopMyIie COeMHEHNS,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IPUMEHSTh €CTECTBEHHOHAYUHbIE METO bl IO3HAHUS — HAOII0ACHUE, U3MEPEHHUE,
MOJIEUPOBAHHUE, SKCIIEPUMEHT (PEATbHBIM U MBICICHHBIN)
2 ITo Teme: «BakHelIMe NpeACTaBUTEIN HEOPTaHUUYECKUX BELIECTBY
71 PaCKpBIBATh CMBICII OCHOBHBIX XMMUYECKHUX IOHATHIA: OKCHJI, KUCIIOTA, OCHOBAaHHE,
' COJIb
29 OTpeAeNATh MPUHAIEKHOCTD BEILIECTB K ONpeAeIEHHOMY KJlaccy COeUHEHHI 1Mo
dbopmynam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
24 KJIACCOB, MOJTBEPKAast ONMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX YpaBHEHHH
COOTBETCTBYIOIINX XMMUYECKUX PEaKIHi
)5 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa,
- ' BOIMOIHOCTH HPOTORAHHAXHMUICCKUX IPEBPAILCHHUI B Pa3IMYHBIX YCIOBHUSIX
0 6 OOKY TR O MATAFAaM T10JIb30BAHMS XMMHYECKOM MOCY/IOH M J1aOOpaTOPHBIM
ANEKTP VIIDERAMAG B HCAIOKE TTpaBpIaM 0OpaIlleHUs C BEIIECTBAMH B COOTBETCTBUH C
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Kon

HpOBepﬂeMLIe NMpeaAMETHLIC PE3YJIbTaThl 0CBOCHUN OCHOBHOM 06pa30BaTeJIbH0ﬁ

NpOBePsAIEMOro
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
UHCTPYKLHUSMH 10 BHIIIOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OMBITOB O TO-
JTY4EHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPO/Ia U KUCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MAaCCOBOM J10JIEM pacTBOPEHHOTO
BEIIIECTBA, IUTAHUPOBATh U IPOBOJUTHh XUMUYECKHE IKCTIEPUMEHTBI
10 Pacro3HABaHHUIO PACTBOPOB ILIEJI0YEH U KHCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, henondTaaenH, METHIOPAHXK U IPYTUe)
2.7 MPOBOAUTH PACUEThI M0 YPABHEHUIO XUMUYECKOM peaKkIuu
I[To teme: «Ilepuonnyeckuii 3akoH u [lepuonuyeckas cucreMa XUMHUYECKUX
3 sanemenToB J{. . Menzaeneea. CTpoeHne aTOMOB. XUMUYECKAsI CBSI3b.
OKUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINNY
PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHIH: PO aTOMa, 3JICKTPOHHBIH
31 CJIOH aToMa, aTOMHasi OpOUTAIIb, PaNyC aTOMa, XUMHUECKas! CBSI3b, MOJIIPHAS U
HETOJISIpHAst KOBAJICHTHASI CBA3b, AJIEKTPOOTPHUIATEILHOCTh, HOHHAS CBSI3b, HOH,
KaTHOH, aHWOH, CTETICHb OKUCIICHUS
32 KJIACCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI
OMKCHIBATh U XapaKkTepru3oBaTh Tabnuunyto popmy lleproanueckoil cucreMsr
33 XUMHUYECKHX 3JIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHAs HoArpymnmna (Arpynmna)» u
«moboyHas noarpymnmna (brpynmna)y», «manbie» u «00NbIIue) TEPUOIbI
packpsiBaTh cMbici [leprnoandeckoro 3akona .M. Menaeneesa: 1eMOHCTPUPOBATH
34 NOHMMaHHE NEPUOTNICCKOH 3aBHCUMOCTH CBOWCTB XUMHUYECKUX IIEMEHTOB OT MX
nosioxkenus B [lepuoandeckoit cucreme
COOTHOCHTBH 0003HaUCHHS, KOTOpbIe UMEIOTCs B Tabmuie «[leproanyeckas cuctema
xummudeckux aneMeHnToB [[.1. MenneneeBay ¢ YUCIOBBIMH XapaKTepUCTUKAMU
3.5 CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, o0O1ee Yucio
3JIEKTPOHOB
U pacnpeielIeHre X 10 3JIEKTPOHHBIM CJI05M)
3.6 OTIpeNIeNIATh CTETIeHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX
37 OTIpEeNeNATh BU XUMUYECKON CBSI3M (KOBAJICHTHAsI 1 MOHHAS )
' B HEOPTraHMYECKUX COCTMHEHUSX
9 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJabTara
1 ITo Teme: «BemecTBO M XUMHUECKAs pEaKIHs»
4 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: pacTBOP, JIEKTPOJIUTHI,
0 11 Sﬂiiﬁzgﬁm%ﬁ 3JIeKTPOUTHYECKAs AUCCOIHALHS, PEAKIIN HOHHOTO 0OMEHa,
NEhifueckoe papHOBecHe, 00paTUMbIe U HEOOpaTUMBIE PEaKIINH,
Ceprudukar 0E42607FIFEC295QRECINTEABHOBOUCTaHOBUTEI[bHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIIb,

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS




Kon
NpoBepsaAEeMOro
pe3yJbTara

HpOBepﬂeMLIe NpEeAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJ’[LHOﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

OKHCJICHHE ¥ BOCCTAHOBJICHHUE, AITIOTPOIHS, aM(pOTEPHOCTh, XUMUYECKas! CBSI3b
(xoBaJIeHTHAas, MOHHAs, METAJUINYECKAs ), KpUCTAJNINYeCKas peléTka, CIijaBsl,
CKOPOCTbh XUMHUUYECKON PEAKLIUH

1.2

WIUIIOCTPUPOBATL B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATUH U MNPUMCHATD OTHU
IOHATHA IIPU OIIMCAHWU BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPaBHEHHS 3JEKTPOIUTHUECKON IUCCOIMAIIMM KUCIIOT, IIeIouei 1
COJIeil, MOJIHBIE U COKpAIlIEHHbIE YPaBHEHUS PEaKIuii HOHHOTO OOMeHa

1.4

PACKPBIBATH CYIIHOCTH OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ nocpcaACTBOM
COCTaBJICHHUA 3JICKTPOHHOT'O OajlaHca 3THX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOMN pEeaKIIuu

ITo Temam: «HeMeTannsl 1 UX COeAUHEHUS» U «MeTallibl U X COCAMHECHMS

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U cieln(UIECKHEe XUMHUUYECKHE CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEP:K/1asl OMMCAHNUE TPUMEpPaMH
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUYECKHUX PEaKIIHii

2.2

COCTaBJISITb YPaBHCHUA peammﬁ, MOATBCPKAAIOIUX CYIICCTBOBAHHNC TCHETHYCCKOMN
CBs3H MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA, BOBMOKHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

24

CJICAOBATh IIpaBUJIaM I1OJIb3OBAHU XUMHYECKOU HOCYILOﬁ 151 HaGOpaTOpHLIM
O60py,[[0BaHI/ICM, a TaK’Ke IpaBUIaM 06paH_[eHI/I$I C BCIICCTBAMHU B COOTBETCTBHUU C
HHCTPYKIUAMHU 110 BBIIIOJIHCHUTO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB I10
MOJIYUYCHHUIO U CO6I/IpaHI/IIO F213006p83HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"21321)

2.5

IIPOBOJUTD PEAKLIVH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMUYHbIX
BELIECTB: paClO3HABATh ONBITHBIM TyTEM XJIOPU-, OpOMUA, HOAUT, KapOOHaT,
docdar, cunukat, cyabdar, THIPOKCUINOHBI, KATHOHBI AMMOHUS, HOHBI
M3y4YEHHBIX METAIJIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB

[To Teme: «XuMuS U OKpyXKarolas cpeaa

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSITHIM: HI[K BCIICCTBA; KOPPO3UA
METAJlJIOB

3.2

IIPUMEHSTh OCHOBHBIE ONEPALIUU MBICIUTEIBHOMN IEATENBHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIIHIO, BBISIBICHHE TPUUUHHO-CIIEICTBEHHBIX
CBSI3€M — NIl U3yUEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIUI; €CTECTBEHHO-
Hay4YHbIE METO/Ibl IO3HAHUS — HAOJI0IeHUE, H3MEPEHUE, MOJICIUPOBAaHUE, IKC-
MEePUMEHT (peaibHbIA U MBICIIEHHBII)

INPOBEPSAEMBIE D2JIEMEHTbBI COAEPKAHUSA

-

O
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IIpoBepsieMblii 3J1EMEHT COACPKAHMS

HepBOHaanBHBIe XUMHUYCCKUC ITIOHATUA

1.1

[Ipenmer xumuu. Poab XuMuu B :KU3HU YeJIOBEKa. XUMUA B CUCTEME HayK. Tena u
BemiecTBa. GU3NYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonsTHe 0 MeTO/IaX O3HAHUS B XUMUHU. YncThIe BemecTBa U cMecu. CriocoObl pa3aesieHust
cMecel

1.3

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTblie u cioX)HbIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocTasa Beniects. OTHOcHUTeNbHAs aTOMHAast Macca. OTHOCUTENbHAsL MOJIEKYJISIPHAs Macca.
MaccoBas 1011 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUU

1.5

KomuuecTBo BemecTBa. Moib. MossipHas Macca. B3anMocBsI3b KOJTUYECTBA, MACChI
Y 4KcTIa CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel no ¢popmynaMm XUMUYECKUX
COETUHEHUN

1.6

duznyeckue U XUMHUYECKHE BIICHUS. XUMHUECKas peakius u e€ Mpu3Haku. 3aKOH
COXpaHCHHS MacChl BelecTB. XUMHUYECKHe ypaBHeHH. Kiiaccupukanus XUMHISCKIX
peakuuii (CoequHeHus, pa3IoKeHUs, 3aMEeICHUs, OOMeHa)

1.7

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYI0M, ¢ MpaBUiaMu paOdOThI B
nabopaTopuu U MpuéMaMu 00paIieHus ¢ 1a00paTOPHBIM 000PYIOBaHUEM, H3YyUCHUE
onucanue (U3NIECKUX CBOMCTB 00pa3I0B HEOPTaHMYECKUX BEIIECTB, HAOIIOICHHIE
¢du3nveckux (IUIaBJIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHHE U
KOHJICHCALIUS BOJIbl) M XUMHUYECKUX (TOpEHHE CBEYH, TPOKATMBAHUE MEIHOM MPOBOJIOKH,
B3alMO/ICIICTBUE MeJIa C KUCIIOTOMN) SIBJICHU, HAOJII0/IEHUE U ONMCaHKUE TPU3HAKOB
IIPOTEKAHNS XUMHUYECKUX peaklni (pa3siokeHNe caxapa, B3auMOJEICTBUE CEPHON KHCIIOTHI
¢ XJI0puaoM Oapus, paznoxxenue ruapokcuaa meau(ll) mpu HarpeBanuM, B3aumMojieicTBre
xene3a ¢ pactBopoM conu meau(Il), usydenue cnoco6oB paszenenus cMecel (¢ MOMOLIbIO
MarHuTa, (pUIbTpOBaHUE, BhITapUBAaHUE, TUCTUILIALUS, XpoMaTorpadus), poBeaeHNe
OYMCTKH MTOBapeHHOH coJIn, HAOJII0/ICHUE U ONMCAHUE Pe3yIbTaTOB MPOBEACHHS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3/JaHUE MOJEIIEH MOJIEKYII
(1rapocTep>KHEBBIX )

Baxnerime npenctaBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmecs razos. Coctas Bo3gyxa. Kuciopon — aneMeHT U IpocToe BEHIECTBO.
Haxoxzaenue kucnopona B mpupojie, pu3nyecKkue 1 XuMHU4YeCKre CBOMCTBA (peakiuu
ropenus). Oxcuapl. [Ipumenenue kuciaopoaa. CriocoObl MOTy4eHHs KUCIOPOAA B J1a-
6oparopun U mpoMblnIeHHOCTH. KpyroBopoT kuciopoaa B npupoze. O30H — ajuioTponHas
Moau (UK KUCIOpoaa

2.2

TennoBoit 3¢ ekt XUMUUECKOM peakuy, TePMOXUMHUYECKHE YpaBHEHHUS, IK30-
Y DHJO0TEpPMUYECKHE peaklu. TOMIMBO: Yroib U MeTaH. 3arpsi3HeHUe BO3/1yXa, YCUJICHUE
MapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CII0s

2.3

Bonopon — snemeHT u npoctoe BemiectBo. HaxoxaeHre Boiopoia B pupoie, pusnueckue
Y XUMHYECKHE CBOMCTBA, MPUMEHEHUE, CTIOCOOHI monydeHus. Kucnotsl u conu

2.4

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

-
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2.6

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Knaccudukanus Heopranmueckux coeauaennid. Oxcuapl. Kiaccudukanus OKCHIOB:
cosieoOpa3yromie (OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOJIe00pa3yroIue.
Homenkiiarypa okcnzoB. Pusndeckue 1 XUMUYECKUE CBOMCTBA OKCUIOB. [lonyuenue
OKCHJIOB

2.7

OcnoBanus. Kiaccudukanusi OCHOBaHMIA: METOYN U HEPACTBOPUMBIC OCHOBAHHUSI.
Howmenkiarypa ocHoBanuil. @u3nyecKkue 1 XUMUYECKHE CBOMCTBA OCHOBaHMil. [lonmyyenue
OCHOBaHUU

2.8

Kucnorsl. Knaccudukanus kucinot. Homenknarypa Kkuciot. Gu3HuecKue 1 XMMAYECKUE
cBoycTBa KUCIOT. Psan aktuBHocTH MetaiuioB H.H. bekerosa. [Tony4yenue kucior

29

Conu. Homenknarypa cosneil. @u3nueckue u XuMudeckue cBorictsa cosneil. [lonyuenue
coJIer

2.10

I'eneTnyeckas cBs3b MCXKAY KiIaCCaMH HEOPTaHUYCCKUX COCJIMHEHU I

2.11

XUMUYECKUH KCTIEPUMEHT: KAYeCTBEHHOE OIPEICTICHUE COIePIKaHUs KHCIOpOo1a

B BO3/lyX€, MOTy4YeHHe, COOMpaHue, paclo3HaBaHUe U N3yUYeHUE CBOWCTB KHCIOPOa,
Ha0II0/IeHNEe B3aUMOICHCTBUS BELIECTB C KMCIOPOJAOM U YCIOBUS BOSHUKHOBEHHUS

Y TIpeKpalieHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHUJIOB M OITUCAHUE HX
CBOICTB, MOJIy4eHUE, COOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB BOJIOPOAA
(ropenue), B3aumoaeicTBre Bogopoaa ¢ okcuaoM meau(1l) (Bo3MokHO UCITONB30BaHKE
BHJIEOMATEPHAIIOB), HAOJIIOACHIE 00Pa31I0B BEIIECTB KOJIUYECTBOM | MOJIb, MCCIIEIOBAHUE
0c00EHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHONU PACTBOPHUMOCTHIO, IPUTOTOBICHUE
pacTBOPOB € ONPEAECTEHHON MaCCOBOM J0JIEN paCTBOPEHHOIO BEUIECTBA, B3AMMOICHCTBHE
BOJIbI C ME€TaJUIaMHU (HaTpUEM M KaJlbliieM) (BO3MOXHO HCII0JIb30BaHKE BUIEOMATEPUATIOB),
oTpesiesIeHUE pacTBOPOB KUCIIOT U ILIEI0YEH ¢ MOMOUIbI0 HHAUKATOPOB, UCCIIEJOBaHHE
00pa3110B HEOPraHUYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB, HA0JI0/IEHNE U3MEHEHUS
OKpPAaCKH UHIUKATOPOB B PACTBOPAX KUCJIOT U IIEN0YEH, N3yUeHHE B3aUMOJCHCTBHS OKCHIa
Menu(Il) ¢ pacTBopom CepHOM KUCIOTHI, KUCJIOT C METAJIAMH, PEaKIUii HeUTpaan3aluu,
M0JIy4€HHE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJHOIO METajlla APYTUM U3
pacTBOpa COJM, PEMIEHNE SKCIIEPUMEHTAIBHBIX 3371a4 10 TeMe «BaxkHenme Ki1accol
HEOPTraHUYECKUX COCTMHECHHIN

[Iepuonnueckuii 3akoH u [lepruonnueckas cucteMa XUMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBS3b. OKUCIUTENbHO-
BOCCTaHOBUTEJILHBIE PEAKLIMU

3.1

[lepBbie NONBITKY KIACCU(PUKALMU XUMUYECKUX 1eMEHTOB. [IoHsATHE O rpynmax cXOAHbIX
3JIEMEHTOB (ILLEJIOYHBIE U IEIO0YHO3EMETbHbBIE METAIJIbL, TaJIOT€Hbl, UHEPTHHIE I'a3bl).
DneMeHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI

3.2

[Tepnonnueckuit 3akoH. [lepnonnueckas cucremMa XMMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. KopoTkonepuonas u jimHHONIEpHoaHas hopmbl [lepronndeckoit
cucteMbl xuMuueckux anemeHToB J[.M. Menneneesa. [lepuobl u rpynmnsl. @uznuecKkuil
CMBICII ITOPSIAKOBOTO HOMEPA, HOMEPOB IEPHOA U TPYIIIIBI AIEMEHTA

33

Crpoenne atoMoB. CoctaB aTOMHBIX sziep. M3oTomnbl. DnekTpoHsl. CTpOeHUE dJIEKTPOHHBIX
000J104eK aTOMOB TepBbIX 20 XuMHUYecKHX 31eMeHToB [leproanyeckoit cucTeMbl
J.U. Menneneesa. XapakTepUCTHKAa XUMUYECKOT'0 3JIEMEHTA 110 €TI0 MOJIOKEHUIO B
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MEHI oarc
CHMS paguyCca aTOMOB XHMMHUYECKHUX DJIEMEHTOB, METAJIJIMYECKUX U
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HeMeTananeCKHx CBOIICTB I10 TPYMIaM U nepuoaaM. 3HadeHue [lepuoauyeckoro 3aKoHa u




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

[leproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB JJIs1 Pa3BUTHUS HAYKU U IPAKTUKU.
JI.1. MenneneeB — y4€HbIN U TpaXKJaHUH

3.5

Xumunueckasi cBsa3b. KoBaneHnTHas (moJisipHasi U HETOJsIpHAsi) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIeMEHTOB. MoHHas cBs3b

3.6

Crenens okucieHus. OKUCINTEILHOBOCCTAHOBUTEIILHBIC pCaKIuu. Hpoueccm OKHCJICHUA
" BoccTaHoBIIeHHI. OKHUCIIMTEIIM 1 BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3ydyeHUe 00pa310B BEIIECTB METAINIOB U HEMETAIJIOB,

B3alMOJIEICTBUE THAPOKCUAA LIMHKA C PACTBOPAMHU KHMCJIOT U I1I€JI04Y€EH, IPOBEICHUE
OIIBITOB, MJUIIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN
(ropeHue, peakliuy pa3iokKeHUsl, COEANHEHNU)

9 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

BeniecTBo 1 xuMuueckas pcaKknuusi. HOBTOpCHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB

J.U. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJlUs, KaJIbIUsI U UX COEAUHEHUN

B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B lleproanueckoil cucreMe U CTPOEHHUEM UX
aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BUbI XHUMHYECKOU CBSI3HU. THIIBI KpUCTATNINYCCKUX pGHIéTOK,
3aBHCHUMOCTH CBOMCTB BEIIECTBA OT TUMA KpHCTaJIJII/I‘{CCKOﬁ peH_IéTKI/I M BUJA XUMHYECKOM
CBA3U. KJ'IaCCI/ICI)I/IKaLII/IH 1 HOMCHKJIATYpa HCOPraHNYCCKUX BCUICCTB (MC)KI[YHapo,HHaH u
TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAINNUXCA K pa3JIMYHbIM KJIaCCaM
HEOPTraHNYCCKUX COCHHHGHHﬁ, TCHETUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4ecKuX peakiuii o pa3iuuHbIM IpU3HAaKaM (110 YUCITYy U COCTaBy
Y4YacTBYIOIIMX B PEaKI[H BEIIECTB, 110 TeII0BOMY 3()(eKTy, 0 N3MEHEHHIO CTeNeHen
OKHCJICHUS XMMUYECKUX 3JIEMEHTOB, IO 00PaTUMOCTH, MO YYaCTHIO KaTalnu3aropa). IK30-
Y SHJOTEPMUYECKHE PEAKIINH, TEPMOXUMHUYECKNE ypaBHEHUS. [[oHATHE O CKOpOCTH
XUMHUYECKON PEAKIIUN

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusaX. [IoHsTHe 0 roMOreHHBIX
U TeTEPOreHHbIX peakuusax. [lonsatue o xumnueckoM paBHoBecur. DakTOpHI, BIUSAIOIINAE HA
CKOPOCTh XUMHUYECKOW PEAKLIMH U MOJOKEHNE XUMUYECKOTO PABHOBECUS

L.5

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHCKTpOHHBIﬁ OalaHC OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHOM pCaKknuu. CocraBneHue ypaBHCHI/Iﬁ OKHCIIMTCIBbHO-BOCCTAHO-
BUTCJIBHBIX pCaKI_[I/Iﬁ C HUCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O OamaHca

TCOpI/I}I SHCKTpOHHTquCKOﬁ JUCCOoLMaIu. 3HCKTpOJII/ITBI 1 HCIJICKTPOJIMUTEIL. KaTI/IOHBI,
aHHUOHBI. MeXaHN3M JHCCOLIMAIIN BEIIECTB C pa3JIMIHbIMU BUJAAMU XHUMHUYECKOM CBS3H.
CremncHb JUCCOoLMalu. CunbHEIC U cl1a0ble OJICKTPOJIUTHI. Peakuuyu HOHHOTO oOMeHa.

" 1.6

Y C0oBUS IPOTEKAHUS peakuii HOHAOro 0OMeHa, MOJHbIE U COKPAIEHHbBIE HOHHbBIE

1Y T PHARMCEEbIicTBA KMCIQT, OCHOBAHUIA M CONIEH B CBETE IPE/CTABIECHHN 00

]
0 QJ%EE%WM%&QHHWHH. KauecTBeHHBIE peaKI[Mi Ha HOHBI. [10oHATHE O
CepTudugar 0E4260 FIFIPOIHIBE-COMEHR 7C18E0F 2
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IIpoBepsieMblii 3J1EMEHT COACPKAHMS

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIICHUE C MOJACIISIMU KPUCTAIUTHUECKHUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJNIOB M HEMETAJIOB (rpaduTa U anMasa), CIIOKHBIX
BEIIECTB (XJIOPH/Ia HATPHsI); UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOH PEeaKIIiu
OT BO3JICHCTBUS pa3IMIHBIX (PAKTOPOB; HCCIIEIOBAHUE IIEKTPOIIPOBOTHOCTH PACTBOPOB
BEIIECTB, MPOIECcCa JUCCOIMALMYU KUCIIOT, MEJI0YeH 1 COJei (BO3MOMXHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBENICHHIE ONBITOB, HIUTFOCTPUPYIONINX PU3HAKHA IPOTCKAHUS
peakmuii HFoHHOTo 0OMeHa (00pa3oBaHUe OCa/IKa, BhIICICHUE ra3a, 00pa3oBaHUE BOJIbI);
OIIBITOB, HJUTFOCTPUPYIOIIMX MPUMEPBI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHA
(ropeHHe, peakIuy pa3ioKeHUs, COCIMHEHHS ); PACTIO3HaBaHUE HEOPTaHUYECKUX BEIICCTB
C MOMOIIIbIO KAUYECTBEHHBIX PEaKIUil Ha MOHBI; PEIICHHUE IKCTICPUMECHTAIBHBIX 3a/1a4

Hewmertannel 1 ux coeIMHEHUS

2.1

OO01as xapakTepucTuKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIE
creneH okucienus. CtpoeHue u GU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB.
XuMHYecKue CBOMCTBA Ha PUMEPE XJI0pa (B3aUMOJEHCTBHE ¢ METAJlJIaMH, HEMETaJlJIaMH,
nienoyamu). Xnoposoaopo. ComnsiHas KMCI0Ta, XMMUYECKHE CBOWCTBA, M10JIy4eHHE,
IpuMeHeHue. JleicTBre XJIopa U XJI0pOBOJOPO/Ia HA OpraHu3M 4YernoBeKka. BaxkHenmue
XJIOPUJIBI U UX HAXO0XACHUE B IPUPOJIE

2.2

OOwas xapakrepucTrka 31eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTeNeHN oKucieHus. CTpoeHne u GU3NUECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa U cepbl. AJUIOTPOITHBIE MOJU(DUKAIIMH KUCIOPOAA U Cepbl. XUMHUUECKHE
cBolicTBa cepbl. CepoBOAOPOA, CTPOCHUE, (pU3nUecKre U XUMUYECKHe CBOUCTBA. OKCUABI
cephl Kak MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIoTa, GU3NYECKue 1
XMMHYECKHEe CBOWCTBA (00IIMe Kak MPEeCTaBUTENS Klacca KUCIOT U crenuduyeckue).
XUMHUECKUE PeaKIMH, JIeXKAIHe B OCHOBE MPOMBIIUIEHHOT'O CIIOCO0a MOJTy4eHHsI CepHOM
kuciaoThl. [Ipumenenue. Conu cepHON KUCIIOTHI, KAYECTBEHHAs peakius Ha CyIb(aT-uoH.
HaxoxneHue cepsl 1 €€ COeANHEHNH B IPUPOie. XUMUUIECKOE 3arpsI3HEHNE OKPY KaromeH
Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JT0%K/IU, 3arPSA3HEHNE BO3/lyXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBpalleHus

2.3

OO6mas xapakTepucTUKa 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHbIE CTENEHHU OKUCIEHUSI. A30T, paCIpOCTpaHEeHue B IpUpoje, pU3ndeckue u
XxuMHueckue cBoiicrBa. Kpyrosopot azora B npupoje. AMMHUaK, ero (pu3nueckue

U XUMHWYECKHUEC CBOﬁCTBa, IMOJIY4YCHHE U IPUMEHCHUC. Comn aMMOHU, UX Q)HSI/I‘IeCKI/Ie n
XMMHUUYECKHE CBOICTBA, TpUMEeHEeHHEe. KauecTBeHHasl peakusl Ha MOHbl aMMOHUS. A30THas
KHCJIOTa, e€ MoyiyueHue, Gpu3nyeckue 1 XUMHUYECKHe CBOMCTBa (0011e KaK MpeICTaBUTEs
KJ1acca KUCIOT U cnennpuyeckue). Vicronap3oBaHne HUTPATOB U COJICH aMMOHUS B
Ka4yecTBE MUHEPAJIbHBIX y100peHni. XUMUYECKOe 3arpsi3HEHHE OKPYKaloIIen cpebl
COEIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsi3HEHNUE BO3/1yXa, TOUBbI U BOJIOEMOB)

24

docdop, annorponHsle Moaudukanuu pochopa, pusnueckue U XUMUIECKHE CBOHCTBA.
Oxcun dpochopa(V) u pochopnas kucnora, GpusnuecKre 1 XUMAYECKUE CBOWCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI00OpEHH

O6mas xapakrepucTuka 31eMeHToB [VA-rpynmnel. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUS. YTIepol, aJUIOTPOIHbIE MOAU(BUKALIIH, Pac-

-

0 2.5

J

MPOCTPaHEHUE B pUpoie, PU3NIECRYIC U XUMUYECKHE CBOMCTBA. AncopbOius. KpyroBopor

IGH¥POEH T ORBOME Bidcrner yriuepgna, nx Gusnyeckue n XMMUYIECKUE CBOWCTBA,

3 Eﬁ%ﬁ%@ﬂﬁ@%@%@'ﬂﬁ%ﬁmm, MOJIlyYeHUE U MPUMEHEHHE. DKOJIOTnYecKre MpoOIeMbl,
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MApPHUKOBBIN 2P PeKT. YTolIbHAS KHCIIOTA U €€ COJIH, UX (PU3MUeCKHe U XUMUYCCKUE
CBOWCTBa, IOJyueHUE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne kKapOOHATOB B OBITY, METUITUHE, TPOMBIIINIEHHOCTH U CEITLCKOM XO03SHCTBE

2.6

[TepBoHavaNbHbIE MOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX YTiIepoja
(MeTaH, 3TaH, YTUJICH, alleTUJICH, ATAHOJI, TJUIEPUH, YKCYCHas KucinoTa). X coctas u
XUMH4ecKkoe cTpoeHune. [ToHsTne o OMOoIOrnYecKr BaKHBIX BEIIECTBAaX: )KUPax, OenKax,
YTJIEBOJIaX — U UX POJIM B )KM3HU YelIoBeKa. MarepuaabHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCTMHCHHI

2.7

Kpemuuii, ero pusnueckre 1 XuMHUYECKUE CBOMCTBA, MOJyY€HUE U IPUMEHEHHE.
Coenunenus kpemHus B mpupoze. Oomue npeacrabienus 00 okcuae kpeMuusi(1V)

U KpeMHHeBoM kucnote. CUIIMKAThI, UX UCIOJIB30BaHUE B OBITY, MEIUILIUHE, TIPOMBIIII-
JIEHHOCTH. BakHEeHIne CTpOUTEIHHBIC MaTepUalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpobiemMbl 6€30IacHOT0 UCTIONB30BAHUS CTPOUTEILHBIX MAaTEPHUAIIOB B
MMOBCEJHEBHOW KU3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: H3ydeHHe 00pa3I[0B HEOPTaHMYECKUX BEUIECTB, CBOMCTB
COJISTHOHM KHCIIOTHI; TPOBEICHNE KaUEeCTBEHHBIX PEaKIMi Ha XJIOPHI-UOHBI U HAOII0IeHUE
MPU3HAKOB X MPOTEKAHUS; OIBITHI, OTPaKAIONINE GU3NIECKUE M XUMHUECKUE CBOMCTBA
raJIOTeHOB M UX COeIMHEHH (BO3MOKHO HCIIOIB30BAHNE BUIEOMATEPHATIOB);
O3HAaKOMJIEHHE ¢ 00pa3laMu XJIOPUI0B (TaJOreHn0B); 03HAKOMIIEHHE ¢ 00pa3liaMu cepbl U
e€ COeTMHEHUAMU (BO3MOKHO HCII0JIb30BAHUE BHIEOMATEPUANIOB); HAOII0JCHUE IIpoliecca
oOyIJIMBaHUS caxapa MoJ AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3yUeHHE
XMMHUYECKHX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI, IPOBEIeHHE KaYeCTBEHHON
peakiuu Ha cynb(haT-uoH U HaOIIo/IeHUe MTPU3HaKa € MPOTEeKaHUs; 03HAKOMJICHHE C
¢bu3nyeckuMu CBOMCTBaMHM a30Ta, pochopa 1 X COETUHEHUH (BO3ZMOKHO UCTIOIb30BAHUE
BUJIEOMATEPHAJIOB), 0Opa3laMu a30THBIX U POchOPHBIX yIOOpPEHUH; MOTydYeHHeE,
coOupaHue, paclio3HaBaHUE U U3yUEHHE CBOWCTB aMMHaKa; IPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha HIOH aMMOHUS U (pocdaT-uoH U U3ydeHne NMPU3HAKOB UX MPOTEKaHUsI, B3aUMO-
JieicTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJbIO (BO3ZMOKHO HCIOIb30BaHHE
BUJIEOMATEPHAJIOB); U3yYEHHE MOJIeNIel KpUCTAJUTMYECKUX PEHIETOK alMasa, rpadura,
(dymepeHa; 03HaKOMJIEHHE € TIPOLIECCOM aJCOPOITUU PACTBOPEHHBIX BEIIECTB
aAKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a; MoJiydeHne, COOMpaHue,
pacrio3HaBaHHe U H3yYCHHE CBOMCTB YTIIEKUCIIOTO T'a3a; MPOBEACHNE KaueCTBEHHBIX
peakimii Ha KapOOHAT- ¥ CHIIMKAT-UOHBI M M3YYEHHUE MPU3HAKOB UX MPOTCKAHMUS;
03HAaKOMJICHHE ¢ IPOYKIINEN CUIIMKATHON TPOMBIIUICHHOCTH; PELIEHUE
IKCIIEPUMEHTAIBHBIX 337134 10 TeMe «BaxHele HeMeTauTbl U MX COSAMHEHUS

Mertamnsl 1 uX COCIUHECHUA

3.1

OO01mas XxapakTepuCcTUKa XUMUIECKIX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nojoxxenus B Ilepuoanueckon cucreme xumuueckux aneMeHToB .M. Menneneesa
U cTpoeHust aToMoB. CTpoeHue MeTaiuioB. MeTainueckast CBs3b U METAININYECKas
KpUCTAJUITMYECKasl PeIETKa. DIEKTPOXUMUUECKUI psAJl HAMIPSKEHUN METaJIOB

3.2

dusnyeckne ¥ XUMUIECKHE CBOMCTBA MeTaUTOB. O0IIHE CIIOCOOBI MOTYISHHUS METaJIJIOB.
[TonsiTHE O KOPPO3UM METAJIIOB, OCHOBHBIEC CIIOCOOBI 3aIUTHI UX OT KOppo3un. CIUTaBbI

-

O
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U XMMHMYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUAPOKCUABI HATPUS U
kayus. [I[puMeHeHne MEeI0YHbIX METAJUIOB U UX COCIMHEHUN

34

[IlenoyHo3eMenbHbIE METAJIBI MATHUM M KaJIbLIMIL: TTOJ10keHuE B [lepronueckoit cucreme
XuMH4ecKux 31eMeHToB .M. Menaeneesa; CTpOeHUE UX aTOMOB; HAXO0XJICHUE B IIPUPOJIE.
®uznueckre 1 XMMUYECKHE CBOMCTBA MarHus U Kainbuus. BaxHelne coequHenus
Kanbus (OKCUIT, TUIPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEeHUs

3.5

AsroMuHMi: TTonoxkenue B [lepuoanyueckoit cucteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aToMa; HaXOXAeHUE B Ipupoe. Pu3ndeckrue 1 XUMUYECKUE
CBOlCTBa aTtOMUHKSA. AMPOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH/Ia aTFOMUHHMS

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucreme Xumuiyeckux 3nemeHToB .M. Men-
JieTieeBa; CTPOCHUE aToMa; Hax0XIeHHe B pupojie. PU3nuecKue 1 XMMUYECKHE CBOWCTBA
xenesa. Oxkenpl, runpoxcu bl v conu xenesa(ll) u sxenesa(1ll), ux cocras, cBoiicTBa u
MOJTyYeHHE

3.7

XUMUYECKUH KCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAJUIOB U CIUIABOB, UX
(GU3NYECKUMHU CBOMCTBAMU; U3YUCHHE PE3YJIbTATOB KOPPO3HH METAIUIOB (BO3MOXKHO
WCIIO0JIb30BAHUE BUICOMATEPUAIIOB), 0COOCHHOCTEH B3aMMO/ICHCTBHS OKCUJIA KaJIbIIUS

Y HaTpHsl ¢ BOJIOW (BO3MOXKHO HMCIIOJIb30BAHKUE BUICOMATEPUAIIOB); UCCIICJOBAHNE CBOMCTB
®ECTKOI BOIBI; MpoIIecca FOPSHHUS Kejie3a B KUCI0Poe (BO3MOXKHO HCIIOJIb30BAaHKE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBCHHBIX PEaKIUil Ha HOHBI (MarHus,
KaJIbIIMS, allfoMUHUS, ITMHKa, xkene3a(ll) u sxeneza(Ill), menu(Il); HaGaroneHre U onucaHue
MPOLIECCOB OKPAIIMBAHUS MJIAMEHH HOHAMH HATPHS, KU U KaJIbIHs (BO3MOXKHO
UCIOJIb30BaHNE BUCOMATEPUATIOB); UCCIIEeTOBaHHEe aM(DOTEPHBIX CBONCTB THIPOKCH A
QATIOMHUHHUS U THAPOKCHU/IA IIUHKA; PellIeHNe SKCIIePUMEHTAIbHBIX 33/1a4 110 TeMe
«BaxxHel11e MeTasibl U UX COSTUHEHHUS

XHMHMS M OKpyXaromas cpeaa

4.1

Hosbie maTepuansl 1 TeXHOJOTMU. BeliecTBa 1 Mareprabl B OBCEAHEBHOMN KU3HU
yenoBeKka. XUMHS U 310pOBbe. be3omacHoe ucnoib30BaHUE BEIIECTB U XUMHYECKUAX
peakuuii B 0bITy. [IepBast TOMOIIL TPH XUMUUYECKHUX 0KOTaX U OTPaBICHUSIX

4.2

OCHOBBI KOJIOTHYECKON IPaMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPeJIb
[TAK. Posib XUMUM B pelIeHHH SKOJIOTHYECKUX mpobiem. [IpupogHbie HCTOUHUKU
YTJIEBOOPOI0B (YT0Jib, IPUPOIHBIN Ta3, HEPTH), MPOJYKTHI UX MEepepabOTKH, UX POJIb B
OBITY M IPOMBIIIIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3y4eHUe 00pa3lioB MaTEpUAIOB (CTEKIIO0, CIUIaBbl METAILIOB,
MOJINMEPHBIE MaTepUaIbl)

INPOBEPSEMBIE HA OI'D ITO XUMHUU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHON ITPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

Kon
[an)

K NPeAMEeTHBIM pe3yJabTaTam 0a30B0ro

-

O

NPOBePsIEMGER p 1 YRORHF PAROGHIIA OCHOBHO 00pa3oBaTeIbHOM MPOrpaMMbI
TpeﬁoBngpoHpmmW o0pa3zoBanusi Ha ocHoBe PI'OC
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NPoBePSIEMOro
TpedoBaHUs

1.1

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

0 MTO3HABAEMOCTH SIBJICHUH MPHUPOJIbI, TOHUMAaHNUE 0ObEKTUBHON
3HAYMMOCTH OCHOB XMMHUYECKOW HayKH Kak 0071acTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTA 00LIeH KyJIbTyphl U IPAKTUYECKOI
JeSITEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOI'O OOILECTBa;
IIOHMMAHHE MECTa XUMHUH CPEAM IPYTHX €CTECTBEHHBIX HAyK

1.2

0 HaAY4YHbIX MCTOJ aX IMMO3HAHHW, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX UCCIICAOBAHNUA BCUICCTB U U3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC UCIIOJIB30BaTh MOJCIN JISA 00BsICHEHHS
CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodhecCHOHALHOM ACITEIPHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHIKECHUSIX
XUMHYECKOU HAYKH, YTO TIO3BOJIHUT O0YYArOIIUMCS pacCMaTpUBaTh
XUMHIO Kak chepy cBoeit Oyaymiei mpohecCHOHAILHOM AeITEIbHOCTH
U CJIeJIaTh OCO3HAHHBIN BBIOOP XUMHH KaK MPO(UIBHOTO MPEeIMETa IPU
nepexo/ie Ha YpOBEHb CPEIHET0 00IIero oopa3oBaHus

Bnagenue cucteMoll XUMHYECKUX 3HAHWUH U YMCHHUC IPUMCHATH
CUCTEMY XUMHUYCCKUX 3HaHHﬁ, KOTOpasA BKIOYacCT:

2.1

BaXKHEHIIINE XUMHYECKIE TIOHITHS: XUMHYSCKUHN DJICMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OMHOPOIAHAS U
HEOJIHOPO/IHAsL CMECh, OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIIpHast
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN
00BEM, OKCH/I, KUCJIOTa, OCHOBAHHUE, COJIb (CPEIHSIs), XUMUYECKast
peaKknusi, pCakKuu COCANHCHHA, PCAKIIUU PA3JIOKCHUA, pCaKIIUN
3aMelleHus], peakliui oOMeHa, TeraoBol AP(EKT peakiuu, d3K30- U
SHAOTCPMHYCCKUC pCaKIINH, paCTBOP, MaCCOBAA O0JIs1 XUMHUYCCKOTO
AJIEMEHTA B COEMHEHUH, MAacCOBast 10JI U IPOLEHTHAs! KOHIIEHTpaLHs
BEILIECTBA B PaCTBOPE, SIAPO aTOMa, MIEKTPOHHBIN CIIOW aTOMa, aTOMHAast
opbuTanb, paguyc aToMa, BAJICHTHOCTb, CTETIEHb OKUCIICHUS,
XUMHYECKAsI CBSI3b, DJIEKTPOOTPULIATENBHOCTD, IOJISIPHAs U HEMOJSPHAS
KOBaJICHTHAs CBA3b, HOHHAS CBSI3b, METAJIINYECKAsI CBSI3b,
KpHUCTaJNIN4ecKasl peréTka (aToMHas, HOHHas!, MeTaJuInyecKas,
MOJIEKYJISIpHAs1), UOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HERJIEKTPOJIUT,
AIIEKTPOIUTUYECKAsl AUCCOLMAINS, PEAKIIMM HOHHOT'O OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIUTEND U
BOCCTaHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHHE, DIIEKTPOJIN3,
XMMHUYECKOEe paBHOBECHE, 00paTUMble U HEOOpAaTUMBbIE PEAKIIUH,
CKOPOCTb XUMHUYECKON peakiuu, katanuzarop, I1IJIK, koppo3us
METAaJUIOB, CILIABbI

2.2

OCHOBOIIOJIArarole 3aKOHbI XUMHU: 3aKOH COXPAHEHUSI MACCBI, IIEPUO-
nuueckuit 3akoH .M. MeHaeneeBa, 3aK0OH IIOCTOSHCTBA COCTaBa, 3aKOH

-

ABoraapo ™

0 2.3

OORYM
JNEKTPO

FTEOPHTXIMIIT ATOMHO-MOJIGKYIISAPHAs TEOPHS, TEOPHS
HHOM NOANUCKEID.
SICKTPOAUTHYECKOM TUCCOLIYAIUT
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NPoBePSIEMOro
TpedoBaHUs

3.1

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

YMEHHE MMPaBUIHHO UCTIOIH30BaTh H3yUYEHHBIC BEIIECTBA U MAaTEPUATIBI
(B TOM 4HMCIIe MUHEPAIbHBIC YAOOPEHUS, METAILIBI U CIUIABHI, IPOTYKTHI
nepepabdOTKU MPUPOIHBIX UCTOYHUKOB YTICBOAOPOAOB (YIJIsl, IPHPO/I-
HOTO Ta3a, He)TH) B OBITY, CETLCKOM XO3SICTRBE,

Ha MMPOU3BOJICTBE M MOHUMAaHHUE 3HAYCHHUS )KUPOB, OCIIKOB, YIIIEBOIOB
JUTSL OpraHU3Ma YeJIOBEKa; YMEHHE MPOrHO3UPOBATh BIUSHHE BEIICCTB
Y XUMHYECKUX MTPOIIECCOB Ha OPTaHU3M YEIOBEKA M OKPY)KAIOIIYIO

MPUPOJIHYIO CPEy

3.2

YMEHHME UHTErPUPOBATh XUMUUECKHUE 3HAHUS CO 3HAHUSIMU JIPYTHX
y4€OHBIX IPEIMETOB

33

HAJIMYHUE OMbITa PabOThI C Pa3TUYHBIMU UCTOYHUKAMHU HH(POPMAIUH 110
XUMUH (HaydyHas ¥ HAYYHO-TIOMYJISIpHAs JINTEeparypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O B€IICCTBAxX, UX
MMPEBpAICHUAX U NPAKTUICCKOM ITPUMCHCHHUHN 1 YMCHHUC HUCII0JIL30BATh
eé JJI1 pCIICHU A y‘le6H0-HO3HaBaT€HLHLIX 3aJa4

Bitanenne ocHOBaMU TOHATUHHOTO aniapaTa U CHMBOJIMYECKOIO S3bIKa
XUMUH JUJIS1 COCTaBJIEHUs (POPMYJI HEOPraHUUECKUX BEIIECTB,
YpaBHEHUN XMMHUUYECKUX PEAKIIMI; OCHOBAMHU XUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHanbHoif)

VYMenue 00bsACHITD CBS3b MOJIOXKEHHS 3JIEMCHTA B HepnonnquKoﬁ
CUCTEMC C YUCIIOBBIMU XapAKTCPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYCCKUX 3JICMCHTOB (COCTaB H 3apdn saapa, o6mee YHUCII0
BHCKTpOHOB), pacipeaciiCHuCM JJICKTPOHOB IO SHEPIrETUICCKUM
YPOBHSIM aTOMOB IICPBBIX TpéX INepruoa0B, KaJIuid U KaJlbIIHUA

[IpencraBienue o0 NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB (PaJnyC aToMa, JIEKTPOOTPUILIATEIBHOCTH ), IPOCTHIX

" CJIOKHBIX BCIICCTB OT ITOJOXKXECHUA DJICMCHTOB B HepnonnquKoﬁ
cucTteMme (B MaJIbIX MePHOaX U TJIABHBIX MOJATPYIINAX) U SJIEKTPOHHOTO
CTPOEHUA aToMa

7

YMenue knaccuuuupoBarb:

7.1

XUMHUYCCKUEC 3JICMCHTHI

7.2

HEOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUC pCAKIUHN

8

YMeHue onpeaenrs:

8.1

BAJICHTHOCTH U CTCIICHb OKUCIICHUA XUMHUYCCKUX 3JICMCHTOB, 3aps/g
HOHa

8.2

BHJI XUMUYECKOM CBSA3HU U THUIl KPUCTAIINYECKON CTPYKTYPHI B
COETMHEHUSX

4 8.3

XapakTep CPeibl B BOJHBIX PJCTBOPAX BEHIECTB (KHCIOT, OCHOBAHHIA)

E BRI T i HOCcCTaHOBHTEND
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Kon
NPoBePSIEMOro
TpedoBaHUs

9.1

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

IPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO/, IpaduT, anmMas,
KpeMHUH, a30T, pochop, cepa, XJop, HATPUH, KU, MATHHUNA, KaJIbIUi,
ATFOMUHHM, KEJIE30)

9.2

CJIO’KHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOAA, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCUJIBI M TUIAPOKCUABI MeTasuioB [-I1TA
rpymi, antoMmunus, meau (II), munka, sxenesa (11 u 1), okcuas
yraepoaa (Il u IV), kxpemuus (IV), azota u pocdopa (111 u V), cepsr (IV
u VI), cepuucras, cepHasi, a30TUCTasi, a30THasA, pochopHasi, yrojabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)

9.3

IIPOIrHO3UPOBATH U XapPaKTCPU30BATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUA, IPUMCHCHUEC BCIICCTB B 3aBUCUMOCTHU OT UX
CBOI>'ICTB, BO3MOXHOCTDB IIPOTCKAHUA XUMHUUCCKUX npeBpameHI/Iﬁ B pas-
JINYHBIX YCJIOBUAX

10

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M1 MOHHBIC YPABHEHUS PEAKLINN, B
TOM YHCIIE:

10.1

peaKkIuii HFOHHOTO 0OMEeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ

10.3

WIUTIOCTPUPYIOIIUX XUMHUYCCKHUC CBOMCTBa HN3YUCHHBIX KJIaCCOB (rpynn)
HCOPTaHNYCCKUX BCIICCTB

10.4

MOATBCPKAAOIMUX F'CHETUICCKYIO B3aUMOCBA3b MCKAY HUMHU

11

YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):

11.1

OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYHO MAaCChl BCUICCTB,
MaCCOBYIO OOJIFO XUMHNYECKOT'O 3JICMCHTA B COCAUHCHUN

11.2

MacCOBYIO JIOJIO BEIIECTBA B PacCTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MACCy, 00BEM Ta30B

114

110 YPaBHEHUSAM XUMHYECKHUX PEAKIM U HAXOAUTh KOJIHYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PeaKuu

12

Bnanenue (3HaHUE OCHOB):

12.1

OCHOBHBIMH METO/IaMU HAay4YHOTO MO3HaHuA (HabI0JeHe, H3MEpEHHeE,
9KCIIEPUMEHT, MOJIETTMPOBAHHUE) MTPU U3YUEHUH BEIIECTB M XUMUYECKUX
ABJIEHUH; yMeHUE CPOPMYIUPOBATH TPOOJIEMY U MPEATIOKUTH IMYTH €€
peneHus

12.2

6e30macHOi paboThl C XUMUYECKMMHU BEIIECTBAMH, XMMUYECKOH
HOCYJI0M U 1aOOPaTOPHBIM 000PYAOBaHUEM

12.3

npaBujIaMu 0€301aCHOTO OOpAIeHHS C BEIIECTBAMH, UCIIOJIb3yEMbIMU
B [TOBCE/IHEBHOM JKHU3HM, ITPaBUJIaMU TIOBE/ICHUS B IEJIAX COepeKeHUs
3I0POBbS M OKPYXKAIOIENH TPUPOJHON Cpe/ibl; TIOHUMAHKUE Bpeia
(omacHOCTH) BO3JICHCTBUS Ha KUBBIE OPraHU3MBbI OTIPEIEeIEHHBIX

-
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Kon
NPoBePSIEMOro
TpedoBaHUs

13.1

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

HN3YUCHUC U OITMCAHUC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUC
C (bI/ISI/I‘-IeCKI/IMI/I U XUMHWYCCKUMMU SABJIICHUAMU, OIIBITHI,
HUIUTIOCTPUPYIOIIUE MPU3HAKU IIPOTEKAHNUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

U3y4eHHe CIIOCOO0B pasJieeHus cMecei

13.3

IMOJIYYCHHE KUCTIOpOoaa U U3YYCHHUE €TI0 CBOI‘/'ICTB; IMOJIY4€HHE BOAOPOaa
H U3Y4YCHUE €TI0 CBOI>'ICTB; IMOJIYYCHHE YITICKHUCIIOIO ra3a U U3yudCHHUEC €10
CBOﬁCTB; IMOJIYUYCHHNEC aMMHAaKa U N3Y4YCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM JOJIEH
pacTBOPEHHOIO BEWIECTBA

13.5

MPUMEHEHHE UHAUKATOPOB (JIaKMyca, METUIIOpaHKa U
dbenondranenna) Ans onpeaeNcHUs XapakTepa Cpeibl B pacTBOpax
KHUCTIOT U Ienoueit

13.6

UCCJIEJIOBAaHHE U ONMCAHUE CBOMCTB HEOPraHUUECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METAJUIAMU,
OKCHJIaMH METAJJIOB, pACTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJyYEHHE HEPACTBOPUMBIX OCHOBAHMUIA;
BBITECHEHUE OJIHOT0 METajula APYTUM U3 pacTBOpa COJIM; UCCIIEI0BaHUE
aM(OTEpPHBIX CBOMCTB TMAPOKCHIOB ATIOMUHHUS U IUHKA

13.7

pelieHne IKCIePUMEHTAIBHBIX 3a1a4 1Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX COCAMHECHHI; « DMEKTPOTUTHIECKAs JUCCOIHAITIS,
«Baxnenne HeMeTaIbl M UX COSINHEHM, « BaxkHeHe MeTabl
7 UX COCITUHEHUS

13.8

XUMHUYECKHE SKCIIEPUMEHTHI, HIUTFOCTPUPYIOIIUE MPU3HAKU MPOTEKaAHUS
peaxiuit HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIiu Ha MPUCYTCTBYIO-
e B BOAHBIX PACTBOPAX MOHBL: XJIOPUI-, OPOMUI-, HOIUI-, CYyTb(daT-,
docdar-, kapOoHAT-, CUIIUKAT-aHUOHBI, TUAPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI, MarHus, KaJblus, aTIOMHHHMS, jkele3a (2+) u xkenesa (3+),
Meu (2+), TMHKa

14

YmMmenue:

14.1

IPEJCTaBIIATh Pe3yIbTaThl IKCIIEPUMEHTA B (JOpPME BHIBOIOB,
JI0Ka3aTeIbCTB, TPAQUKOB U TAOJIUI] U BBISBIATH SIMIIUPUUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBATh CBA3U MCKAY PCAJILHO Ha6JIIO,Z[aCMLIMI/I XUMHUYCCKUMH
SABJICHUSAMU U IpOoHeCCaMU, MPOUCXOAAIINMU B MAKPO- U MUKPOMHUDPCE,
O0OBACHATH IMPUYNHBI MHOT006pa3I/IH BCIICCTB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OCHOBHOM
IFroOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

-
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Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1.1 UucTteie BemectBa u cMecu. CriocoObl pa3ziesieHus: cMecei
12 ATOMBI 1 MOJIEKYJIBl. XUMUYECKHUE 3TIeMEHTbl. CUMBOJIBI XUMUYECKUX 3J1eMEeHTOB. [IpocTbie
) U CJIOKHBIE BEIIECTBA.

1.3 Xumuyeckas popmyina. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIeMEHTOB. CTETeHb OKUCIICHUS

14 3aKoH IIOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAS aTOMHasl Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasl Macca. MaccoBasi 1011 XUMUYECKOT0 JIEMEHTA B COETUHEHUH

15 KomnuyectBo BeniectBa. Moib. MonsipHast Macca. MossipHbIii 006EM Ta30B. B3anMocBsi3b
KOJINYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €JMHUI] BEIIECTBA

16 Ouznyeckue U XMMHUUECKHE BIIeHUS. XUMHUUYECKash peakius u e€ mpu3HaKu. 3aKoH

) COXPaHEHHUS MacCChl BEUIECTB. XUMUYECKUE YPaBHEHUS

) [Tepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMUYECKHX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema xXummdeckux 3ineMeHToB .M. Menne-

2.1 neesa. [lepuons! u rpynnsl. @PU3HMYECKUI CMBICI ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEpUOAA
Y TPYIIIBI DJIEMEHTA
Crpoenue atoMoB. CoctaB aToMHbIX siziep. M3oTomnbl. DnekTpoHsl. CTpoeHUE 3JEKTPOHHBIX

2.2 000J109eK aTOMOB TIepBBIX 20 XUMHYECKHX 3JIeMeHTOB [leproanyeckoii cucTemMbl
J.N. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX JIEMEHTOB NEPBBIX TPEX MEPUOOB,

)3 KaJusl, Kanblus (pagnyca aTOMOB, JIEKTPOOTPULIATEIbHOCTH, METAJUIMYECKUX U HEMETAIl-

’ JIMYECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBUU C MOJIOKEHHEM 3IeMeHTOB B [lepuo-
JMYECKON CUCTEME U CTPOCHHUEM MX aTOMOB
3 CrtpoeHue BemecTBa
31 Xumnueckas cBsa3b. KoBanenTHas (ToJisipHast U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTpHUIIA-
' TEIbHOCTh XUMHUUYECKUX 3J1€MEHTOB. MloHHas cBsA3b. MeTannuueckas cBs3b
39 Tumnsl KpuCTAIUINYECKUX PEIIETOK (aTOMHAsl, MOHHAs!, MeTaJUIMYecKasi), 3aBUCUMOCTb
) CBOMCTB BEIIECTBA OT TUMA KPUCTAJUINYECKOM PEIIETKU U BUAA XMMUYECKOM CBSI3U

4 Baxuelinme npecTaBuTeNn HEOpraHMYECKUX BellecTB. HemeTasisl u MX coeAMHEHUs!.
Mertasibl ¥ X COEAMHEHUS
Krnaccudukanys u HoMEHKIIaTypa HEOPraHUYEeCKUX COeTMHEHUI: OKCHIOB (coseodpa-

41 3YIOIIKE: OCHOBHBIE, KUCIIOTHBIC, aM(OTEPHBIC) U HECOJIC0Opa3yIOIIHe; OCHOBAHHI
(ménouym U HepacTBOPUMBIE OCHOBAHUS ); KUCIIOT (KUCIOPOACOAepKallre U
OECKHUCIIOPOAHbIE, OHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

49 duznyeckne 1 XMMHUYECKHE CBOICTBA MPOCTHIX BELIECTB-HEMETAUIOB: BOAOPO/a, XJI0pa,
KHCIIOpO/ia, cephl, a30Ta, pocdopa, yrieponaa, KpeMHUS
dusznuecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: IUTHSI, HATPHS, Ka-

4.3 TSI, MAaTHUS M KaJIbIMSL, aIFOMUHUS, XKele3a. DIeKTPOXUMUYECKUN psAJl HalPsKEHHUH
METaJIOB

44 dusznuecKue U XMMUYECKHE CBOMCTBA BOJAOPOAHBIX COSAMHEHUI HEMETaJIOB: XJI0PO-

' BOJIOPOJIa, CEPOBOAOPO/IA, AMMHUAKa
duznyeckue 1 XMMHUYECKHE CBOMCTBAa OKCUI0B HeMeTasuioB: cepbl (IV, VI),
s 475 azoTatt; TV, V), pocpopatt; V), yraepoaa(Il, IV), kpemuusa(IV). Ilomyuenue okcumon
0 MOMYTAERE NOAMUCAH
16 ANBKTRAERBNIBOR A  108: MeTdnnoB IA-IIIA rpymmn, muaka, meau(Il) u
Ceprudukar 0Ea260pPHEAS3AE Lo ), JHoamiRIHAR PKCHIIOB METAILIOB
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Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

XUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB (HA MPUMEPE THAPOKCHIOB

-

47 AIIIOMUHUS, Kele3a, nuHKa). [lomyyenne ocHoBaHMid U aM(OTEPHBIX THIAPOKCUIOB
OO0mmue XUMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM,
4.8 CEPHOM, a30THOH, GochHOpHOH, KpEMHHUEBOM, YroibHOU. OCOObIC XUMUYECKHUE CBOWCTBA
KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KuCHOT. [lomydeHue kuciaor
4.9 OO6mue XUMHUYECKHE CBOMCTBA CpeHuX cotied. [Tomydenue comneit
410 [Tonyyenue, cobupanue, pacro3HaBaHHE BOIOPO/IA, KUCIOPOIa, aMMHAKa, YTIEKUCIOTO
rasa B jaboparopuu
411 [Tony4yenune aMmMmuaka, CEpHON M a30THOM KHCIOT B MPOMBINLIEHHOCTH. O0IIHe criocoObl
IIOJIy4YEHUS] METAIIJIOB
4.12 I'enernyeckas CBs3b MEXAY KJIaCCAMHU HEOPraHUYECKUX COCIUHEHHUN
5 XUMUYECKUE peaKkLiun
Knaccudukanys XuMHUECKUX peaklMi [0 pa3IM4HbIM IPU3HAKaM: 110 YUCIY U COCTaBy
5.1 YUYaCTBYIOIIMX B PEaKIUH BEUIECTB, 110 TEIIIOBOMY 3((eKTy, Mo N3MEHEHHIO CTENeHEeH
OKHUCJIEHUS XMMHUYECKUX JIEMEHTOB
59 TernoBoit 3¢ (hekT XUMUIECKOH peakuy, TePMOXUMUIECKHE YPAaBHEHUS. DK30- U DHJIO-
' TEPMHUUECKUE PEAKIUHU. TepMOXUMHUECKUE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakuuu. OKUCINTENN U BocCcTaHOBUTENH. [Iponeccsl
5.3 OKHCJICHUS U BOCCTAHOBJIEHUS. DJIEKTPOHHBIIN OalaHC OKUCIINTEIIbHOBOCCTAHOBUTEIBHOM
peakuuu
54 Teopus anexTpoauTHuecKkoi nucconranuy. KaTnoHsl, aHHOHBL. DJIEKTPOIUTHI U HEANEKTPO-
’ uThl. CUIIbHBIE U cl1a0ble 31eKTpoIuThl. CTeneHb TUCCOLAluN
55 Peakuuu nonHoro oOMeHa. Y cioBus NpOTEKaHUS peaklinii HOHHOrO 0OMeHa, MOJIHbIE U CO-
' KpaliéHHbIE HOHHBIE YPaBHEHUS peaKuil
6 XuMuUd U OKpyKaronas cpeaa
BemecTBa 1 MaTtepuaisl B IOBCEAHEBHOM XKU3HU UeloBeKa. be3omnacHoe ucnonb3oBaHue
6.1 BEIIECTB M XUMMUYECKUX peakluil B 1abopaTopuu u ObITy. [lepBas nomomrs npu
XUMHUYECKHUX 0’KOTax U OTPABICHUIX
XUMHUECKOE 3arpsi3HEHUE OKPYKaoLIeH cpe/bl (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHNUE TIOYBHI,
6.2 BO31lyXa 1 BOJOEMOB), CIIOCOOBI ero npenorspatieHus [lpeaenpras gomnycrumas KOH-
' nentpanus Bemects (I[1/1K). Pons xumun B pemmeHnn 3KOJI0THYECKUX podeM. Y CHuieHne
napHUKOBOTo 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSI
[Ipumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHHUS U UX COEUHEHUN B OBITY, MEH-
6.3 LIMHE, TPOMBIIIJIEHHOCTH U CENTbCKOM X03siicTBe. [IprMeHeHne MeTamioB 1 CIUIaBoB (CTalb,
' YYT'yH, AIOpaTOMUHUHN, OpOH3a) B OBITY U MPOMBIIIJIEHHOCTH UX coenquHeHui. [TonsTue
0 KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH
6.4 [TpupoHBIE HCTOYHUKH YTIEBOAOPOAOB (Yrob, IPUPOAHBINA ra3, He(Th), MPOTYKTHI UX
nepepaboTku (OeH3MH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
[lepBoHayaIbHBIE TOHATHSA 00 OPraHUYECKHUX BEIECTBAX KaK O COSAMHEHUSX yIriiepoa
6.5 (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, ATaHOJ, [NIMLEPHH, YKCycHas KucioTa). [lonsaTue o
OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: )KUpaX, Oelikax, YriIeBOAaX — U UX POJIU B )KU3HU
HUJIUBURA
0 7 AossavEHT NOANWMCAH
7.1 9N TRPMAGM RIBRAVGEIOCoe naenpit
Ceprudukar E42607 MACEHHAMACCORNIFLAOFEPRGTBOPEHHOO BEILIECTBA B PACTBOPE
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Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS

7.3 | 10 XMMUYECKUM YPAaBHEHUAM

YYEBHO-METOJUYECKOE OBECIIEHEHHE OBPA30OBATEJIbHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIX1 YUEHUKA

» Xumusi, 8 kimacc/ I'abpuensn O.C., OctpoymoB WN.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbctBO «lIpocBemenne» 2024 rox

» Xumus, 9 kmacc/ I'abpuensu O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbctBO «lIpocBemenne» 2025 rox

tabnuubl: [lepuonnyeckas cucrema xumuueckux snemeHToB J1. . MenneneeBa, Tabnuia
PacTBOPUMOCTH, SICKTPOXUMHUECKHUH PsI/i HAIIPSKEHUSI METaJUIOB.

METOANYECKHWE MATEPUAJIBI AJIS1 YUUTEJA

e Xumus. 8-9 kiaccel. ba3oBblil ypoBeHb. MeTonnueckrue peKoOMeHJalu1 K yueOHUKaM
I'abpuensna O.C., Octpoymona N.I'., Cnaakxosa C.A. 2023.

e VYpoku xumuu B 8 kiacce. Metoauueckoe nocodue. O. C. I'abpuensna, U. I
Octpoymosa. [Ipocsemenne 2022 roa. 978-5-09-094101-3

e O.C.T'abpuensna, 1. B. Tpuryouak «Xumus. COOpHUK 331249 ¥ YIPAKHEHUH. § KI1accy.
[Ipoceemienue 2022 rox

e O.C.T'abpuensn, C. A. CnagkoB u ap. «XUMHUS B TeCTax, 3a7ayax, yIpaKHEHUAX.
VYuebnoe nocobue k yuebnuky O. C. I'abpuensna. 8 kimacey». [Ipocsemenue 2021. 978-5-
09-088513-3

o Kysuenosa H.E., JleBkun A.H. 3anaunuk nmo xumuy, 9 ki.- M.: Benrana-I'pad, 2019

e M.A.llaTtanoB Ypoku xumuu. Metoaunueckoe nocodue 9 knace - M.: 00O
Wznarensckuit nentp Benrtana-I'pad, 2010

e A.E.Haconosa Xumus B Tabnunax 8 — 11 kmnacc. CnpaBounoe nocobue — M. [Ipoda,
2010

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBHI CETU UHTEPHET
MynbTuMeanitHbIe 00pa30BaTEeIbHBIE PECYPCHI.
1. Caiit Pemry BIIP xumusa BIIP—2025, Xumus s 8 kiiacca: 3aJ1aHusl, OTBETHI,
pemcHus
2. Tazera «XuMHSA» U CAUT U1 yuuTens «Sl uay Ha ypoK XuMum»
http://him.1september.ru.
3. Caiir Pemry OI'D xumust OI'3—2025, Xumus: 3aaHusl, OTBETHI, PEIICHUS

4. Enunas koyeknusa LIOP: TlpenmeTHas komekuus «XuMuUs»
http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.
htm.

5. DnexTpoHHas OMOIMOTEKa Y4eOHBIX MaTEepUasIoB [0 XUMHUHU Ha MOpTaje

6. Poccuiickas snekTponHas mkosna https://resh.edu.ru/

4 7. SKnacc https://www.yaklass.ru/
o Sﬂmelé&ﬁﬁ:’%%@r MI'Y https|//www.chem.msu.ru/
@Eﬁﬁﬁﬂﬁih%ﬂﬂéﬂﬁ'}‘ﬂ%ﬁ%mx o0pagoBaTeNbHBIX pecypcoB —http://school-
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https://chem8-vpr.sdamgia.ru/?ysclid=mcenvoqbnb164063715
https://chem8-vpr.sdamgia.ru/?ysclid=mcenvoqbnb164063715
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-oge.sdamgia.ru/?ysclid=mcepq464f0550435901
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.chem.msu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://school-collection.edu.ru/catalog/pupil/?subject=31

10. Cetp TBOpUECKUX yuuTene. Xumo3sa -http://www.it-
n.ru/communities.aspx?cat_ no=4605&tmpl=com

4 ™

0 JOKYMEHT NOAMNWCAH
9NEKTPOHHOM NOAMNUCHIO
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