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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOLIEr0 OOpa30BaHHMA COCTABJICHa HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHOW MPOTPaMMbl OCHOBHOTO
obmiero obOpazoBanus, npeacrasieHHbix B PI'OC OO0, a Taxke Ha OcHOBE (emepanbHOU
paboueil mporpaMMbl BOCIUTAHUS U C YI4ETOM KOHIENIIMU TPENOaBaHusl YIeOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranuzanusx Poccuiickoit @enepanuu.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHUE MO pa3ziesaM ¥ TeMaM MPOTrPaMMBI TI0 XMMHH, OTIPENIENISIET KOJTHMYECTBEHHBIC
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaessieT BO3MOKHOCTH MPeMeTa s
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IIeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTABICHHS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 IBOIIOIUK BEIIECTB B IMPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alli BO3MOXHOCTEH Il caMOopa3BUTUSL M (POPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATENbHOCTH, OSKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAarioM B (GOPMUPOBaAHUH
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHUs B OOy4e€HUM XUMHUH 00ecreduBaroTCs CHeluUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBIISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUHA XUMHUHU, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. Conep’kaHHe CKIIAQABIBACTCA M3 CHUCTEMbl MOHATUH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIONTHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHUS U NIOJyYEHUS] U3y4aeMBbIX BEIIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHMS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHHWEM 3HAHMM M3 paHee M3YYEHHBIX YUeOHBIX MpPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «dPusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTENbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHii, B
¢bopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX MPUMEHEHHHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHus ¢ BeECTBAMHU B IIOBCEAHEBHOM XKU3HU.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PELICHUH, CIOCOOHOM ananTUpoBaThcs K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOYYaAIOIIMMHUCSA OIIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHANBHOW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, MPUMEHATh MX IpPH pELIeHUH MpolieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0y4EeHHI0, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OOuree 4mcjI0 4YacoB, OTBEAEHHBIX /JIsi U3yYeHHs] XMMHH HAa yYPOBHE OCHOBHOIO
o0miero oopasoBanus, cocranpisier 136 yacon: B 8 kiacce — 68 yacos (2 yaca B Hees110), B 9
Kjacce — 68 yacoB (2 yaca B Heie10).

COAEPKXAHME OBYUEHUSA
8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XMMHS B CUCTEME Hayk. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemecTB. [loHsTue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocCBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opMysiaM XUMHUUECKHX COCTMHEHUH.

@uU3NYEeCKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUsA. Kiaccupukamuss XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIOM, MpaBmiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHuss ¢ J1abopaTopHBIM OO0OpPYIOBAaHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCaHWE TMPU3HAKOB TMPOTEKaHHs XHMMHUYECKHX peakuui (pas3liokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, paznoxenue ruapokcuna menu (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kelie3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
pasnenieHusi CMeceil: ¢ IMOMOINbI0 MarHuTa, (UIbTpOBaHWE, BbIIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOoJIeKy (IapoCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe Il HEOPraHUYeCKUX BelllecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONyuyeHHUS KUCIOpPOJa B JabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaupUKaius
KHCIJIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, S5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 QeKTa, pa3pylieHHe 030HOBOTO CIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

MonspHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmieHHble u

HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
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pactBope. XuMHueckue cBoiictBa Boabl. OcHOBaHMA. Poyib pacTBOPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJibI B IpUpOJE. 3arps3HEHUE MPUPOAHBIX BojA. OXxpaHa U OYUCTKA
IIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. HomeHknarypa
oKkcu10B. DU3NUECKHE U XMMHUECKHE CBOIICTBA OKcHI0B. [lomyueHue okcuaoB.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIETOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenkinatypa kucior. @usnyueckine U XUMUYECKHE
cBoiicTBa kucaoT. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMU4ecKkue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aWMOJEWCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHIOB U OINUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPHUAJIOB), UCCIEeN0OBaHHEe OOpa3lOB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMUM, BBITECHEHHUE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuognueckuii 3akoH. Ilepuogmueckas cucrema xumuuyeckux »saementoB JI. WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. Dusnyeckuii CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snuep. M3orombsl. OnextpoHsl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTA II0 €ro IOJIO)KEHHIO B
ITepunoaunueckoii cucreme . M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKHX NIEMEHTOB, METAININYECKUX U
HEMETAJININYECKUX CBOMCTB 10 IpynaM M Mepuoiam.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MennaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKLUi (TOpEHUE, PEAKIIUU Pa3I0KEHHS, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MUHEpabl, TOPHBIC TOPOABI, TIOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIMA KPHUCTAUIMYECKOW PEHmETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMUYECKUX pPeakUil M0 pa3lWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKklUy U MOJI0KEHNUE XUMHUUECKOTO PaBHOBECHSI.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHUS NMPOTEKAaHUs PEaKLMi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA IUCCOLMALNU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBogoposd. ComsiHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHHMH B MpUpoAE. XHUMHMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsA. A30T, paclpoCTpaHEHHE B MpuUpoje, (HU3UYECKUue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHMs. A30THas KUCJIOTa, €€ IMOJIy4EHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpelibl COSAMHCHUSMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lcnonbp3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUIecKrue cBoiicTBa. Ancopbuus. KpyroBopoT yriepoaa B nmpupoze.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAUHEHMSIX yriepoia
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
CoemuHeHuss KpeMHuss B mpupojge. OOmume mpezicraBieHus o6 okcuae kpemuust (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BUJIEOMATEPHANIOB), O3HAKOMIJICHHE C OO0pa3lamMH XJIOPHUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, M3y4eHHE XUMHUYECKUX CBOMCTB pa30aBlIEeHHON cepHOU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U GOCPOPHBIX YIOOPEHUI,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAEOMATEPHUATIOB), M3yUYE€HUE MOJeNeill KpPUCTAIMUECKUX DPEHIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KAaueCTBEHHBIX peaklui Ha KapOoHAT u
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psll HaNpsHKEeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX TIPUMEHEHUE B OBITY ¥ TPOMBIIIUICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsI U Kanud. [IpuMmeneHune
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. OU3nyeckue U XMMUYECKHE CBOMCTBA MarHusl W KaJblus. BakHeulme coeauHeHHs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
amrOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHIA AITFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xene3a. Oxcupapl, ruapokcuapl u coiu okenesa (1) u xemesa (11), ux cocras, cBoiicTBa M
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJblUsl U HATPUS C BOJOHM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, IIUHKA, xene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mesicnpeomemmnnie ceasu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHbBIM (pakT, TUmore3a, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusuka: Marepus, aroM, O3JEKTPOH, INPOTOH, HEWUTPOH, HWOH, HYKIUJ, H30TOIIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUITMYECKass pEmIETKa, CIUIaBbl, (PU3MYECKHE BEITUYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TMOPOJBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJBbBTATHBI OCBOEHHMA INIPOI'PAMMBI 110

XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYEHHUS XUMHUHU B €IUHCTBE y4eOHOM M BOCITUTATEILHOM IEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE MPaBHJIAMH W HOPMaMH IMOBEACHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U COIMATM3AIMN 00yIarOIUXCs.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYJAIOIIUXCSA PYKOBOJCTBOBATHCS
CHCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMI M PaCIIMpPEHHE OIbITa JEATCIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIICAINIO0, MOHUMAHMs 3HAYCHHS XMMHYCCKOW HAyKH B JKM3HM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMAIMEH O MEPEIOBBIX JTOCTHKEHUAX U OTKPBITHIX
MHPOBOM M OTE€YECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHMIX 00 yCTpOMCTBE
MHpa 1 0OIIEeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

MPEACTAaBICHHS O COLHAIBHBIX HOPMax MW IpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMITIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
y4e0HO-HCCIIeI0BATEIbCKOM, TBOPYECKOW W APYTHX BHIAX JACATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHO IESITEIBHOCTH MPH BIMOJHEHNUH YUCOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJHCHUM XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHHUIO U B3aMMOTIOMOIIM B MPOIECCe ITON YueOHOU IeSATeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TMOBEACHHE W TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIUM HPABCTBEHHBIX M
MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIICICTBHUIA MOCTYITKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYCCKHE  TPEACTABICHUS O  BEHIECTBE W XUMHUYECKOH  peaKIuH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WM COCTABISIONIME OCHOBY JUISI
MOHUMAaHUS  CYIIHOCTH HAay4yHOW KapTUHBI MHUpPA, MPEIACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOTHON CPelor, O poJin
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;
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MO3HABATEIbHbIE MOTHBBI, HANpPABJICHHBIE Ha IOJIydeHHE HOBBIX 3HAHUH MO XHMUH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAON0JaeMbIX IPOLECCOB W SABJICHMM, IO3HABATEIBHOM,
MH(GOPMAIMOHHON M YNTATEIBCKON KYJIbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPAaTypOH, AOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(GOPMAIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYCHHMIO M TIO3HAHUIO, JFO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHOW M HMCCIEAOBATEIBCKOW JEATCIILHOCTH, K OCO3HAHHOMY BEIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B ajIbHEHILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3J0pOBbIII 00pa3 >KM3HHM, OCO3HAHHE IOCIEACTBUII M HENpHUSATHE BPEIHBIX
MpuUBbIUEK (YHOTpeOJNEHUsI aJNKOroJis, HAPKOTHKOB, KypEHHs), HEOOXOJAMMOCTH COOJIOJCHUS
npaBuyl 0€30MaCHOCTU MPH OOpalllEeHUH € XMMHMYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KHU3HU;

5) Tpy/Z10BOT0 BOCIUTAHUS:

MHTEPEC K MPaKTHYECKOMY HU3YUeHHUI0 Mpodeccuil u Tpyaa pa3InyHOro poja, yBaXKeHHe K
TpyAy U pe3yibTaTaM TpPYIOBOH MAEATEIbHOCTH, B TOM 4YHCI€ Ha OCHOBE NPHUMEHEHUS
MPEeIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHBIH BHIOOp WHAWBUAYAILHOW TPACKTOPHUU
MPOJIOJKEHHUST O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol MmpodeccnoHanbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCUOHATIBLHON CPEIE;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11€1ecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHUS, MOHMMAaHUE IIEHHOCTH 3J0POBOr0 M 0e30macHOro obpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TIaCHOTO TTOBEJCHUS TIPU pabOTe C BEIIECTBAMHU,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3aJla4, CBSI3aHHBIX C OKPYKaoIIel MPUPOIHON CPeoil, sl OBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS ITI00ATFHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTel MX pelieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocrtaBe meramnpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUIM, TUNOTe3a, (aKT, cUCTEeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABIICHUE O
[[EJIOCTHOM HAy4YHOU KapTWHE MHpa, U YHHUBEpcajbHbIe ydeOHbIe NeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUITAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

IHo3naBaTebHBIE YHHBEPCAJIbHbIC y4eOHbIE e CTBUSA

ba3oBble Joruyeckue qeMcTBUA:

YMEHHS MCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS IIPU OCBOCHHUM 3HAHUM:
pacKpbIBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMU MOHATHSMH), UCIIOIH30BATh MOHSATHUS A7l OOBSICHEHUS

OTACIBHBIX (I)aKTOB u HBHCHHﬁ, BBIGI/IpaTL OCHOBAaHHA W KpUTCPUU JIA KJIaCCI/I(I)I/IKaLII/II/I
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XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3H
MEX]ly 00BbEKTaMH M3Y4EHUS], CTPOUTH JIOTHYECKUE PACCYXKICHHs (MHIYKTUBHBIC, 1€ yKTUBHBIC,
10 aHAJIOTUH), JAETIaTh BBIBOBI M 3aKIIFOYCHHUS;

yYMEHHUE NMPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIIbHBIC MPEICTABICHUSI — XUMUYECKHI 3HAK (CHMBOJI DIIEMEHTA),
XUMUYecKass (GopMmylia W ypaBHCHHE XUMHUYECKOW peakuu — TpU pPEHIeHHH y4deOHo-
MO3HABATENBHBIX 3a7ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBCHHBIC NMPU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEUIECTB H
XAUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHYUHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KauyecTBE OCHOBBI JUIsi (OPMHPOBAHWS THUIOTE3Bl IO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa O TUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GOopMYyITHpPOBATH OOOOIICHHS W BBIBOJBI 10 pE3yiabTaTaM IPOBEAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO Pa3TUIHBIX BUIOB
1 GOPM MPEICTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TMOcoOus, pecypchl HWHTepHEeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPECUMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PAa3JIMYHbIC METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMMBIX JIJISl BBIITOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTUBHOT'O HCIIOJB30BAHHS PAa3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAaJIbHYIO (OpPMY MPEICTABICHHS
nHGOpMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHUE HCIOJIb30BaTh U aHAJIU3UPOBATh B Tpolecce y4eOHOW M HCCIEI0BATEIbCKON
JEeSTETbHOCTH UH(OPMAIIHIO O BIMSHUYU MPOMBIIUICHHOCTH, CEIBCKOTO X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

yYMEHUS 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHUU) TIO CYIIECTBY
oOcyxnaemMoli TeMbl, (OPMYIHPOBATh CBOW TPEIJIOKEHUS OTHOCHUTEIBHO BBITIOJHCHUS
MPEUI0KEHHOM 3a71auH;

YMEHHUSI IPEICTABIATH MOTyYeHHbIEC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTh MPEe3CHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO
JKCepUMeHTa (J1abOpaTOPHOTO OIbITa, J1a0OpaTOpHOW pPabOTHI MO HCCIEAOBAHHIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEIOBATENILCKOM JEATENbHOCTH NPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa
oOIMX HMHTEPECOB M COTJACOBaHMs NO3MLUH (0O0CYXJeHUs, oOMEH MHEHHSMH, «MO3TOBBIC
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HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHM, ONpeaesieHe KPUTEPHEB IO OI[CHKE KayeCcTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe el cTBUA:

YMEHHUE CAMOCTOSITEIIFHO OMPEACIATh LEIH JeSITEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTh, BHIOWPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemieHHs YYeOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AJITOPUTM JIEHCTBHM IpU
BBITIOJTHEHUH 33JaHUN C YY€TOM TIOyYeHHs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yibTaTa 3asBICHHON LIeNH,

YMCHHUC HUCII0JB30BATh U aHAJIU3UPOBATH KOHTCKCTLI, IIPCJIaracMbIC B YCIIOBUU SaI[aHI/Iﬁ.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pE3YyIbTATOB [0 OCBOEHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMHUCS Hay4Hble 3HAHUS, YMEHMsI U CIOCOObI JEHCTBUM, crenupuyeckue s
npeaMeTHON obnactu «XUMHS», BHUIbI JESITEIBHOCTH IO MOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIIpEeTAINH, TPeoO0pa30BaHNIO U MPUMEHEHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLlUSX.

K koHiy oOyuenus B 8 kiacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHUHA: aTOM, MOJEKYJa, XUMMHUYECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIEeCTBO, CMech (OJHOpPOAHAs U
HEOJITHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JIsI XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM OOBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULATEBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, KiIaccupuKaus
peaKIMii: peakuy COCAUHEHUS, PeaKUN PAa3JIOKEHUs, PEaKIIUK 3aMELICHUs, PEaKIIUU
00MeHa, K30- U IHJAOTEPMHUUYCCKHE PEaKINH, TEIJIOBOU APPEKT peakiuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOMTalb, PagUyC aToOMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBasi 10JIs BeleCTBA (IPOLIEHTHAsI KOHLEHTPALKs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH W NPUMEHATH 3TU
MOHATHUS NPU OIMCAHUY BEILECTB U UX IPEBPALCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJHUKY sl COCTaBlieHHs (OpMYl BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAeNsITh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHUHAJICKHOCTh BEIIECTB K
ONpeNieNIéHHOMY KJacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M HOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbica Ileproguueckoro 3akona [I. M. MenzaeneeBa: 1€MOHCTpUPOBAThH
[IOHMMAaHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHMs, 3aKOHa ABOTraapo;

e ONHCHIBaTh M XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuonndeckoit cucrembl
XUMUYECKUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounas moarpynna (b-rpymma)», Manble U OoiblIMe NEPHOABI, COOTHOCHUTH
0003HaueHusl, KoTopble UMeroTcss B Tabaune «llepuoanueckas cucreMa XMMHUYECKHX
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anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XUMHUYECKHUE JICMEHTHI, HEOPTaHUYECKUE BEIICCTBA, XUMUYCCKHE
peakuuu (10 4YMCIYy W COCTaBY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHME MpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IUYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMylie COETMHEHNsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JEATEIHHOCTH — aHAJIN3 U CHHTE3,
CcpaBHEHHE, 0000IICHNE, CHCTEMATH3aINI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUYWHHO-
-CJII€ICTBEHHBIX CBSI3€M — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

ClieloBaTh TMpaBWJIaM TIOJIb30BAHUS XUMHYECKOW TMOCyIoW U J1abopaTOpHBIM
000pyIOBaHUEM, a TAKXKe TMpaBWJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJIOPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM J10JI€l paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHXK U IPYTHUe).

K koHiy obyueHnus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIECHTHOCTD,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCICHMs, XMMHUYECKAs PEAKLMs, XUMHUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUM HOHHOro OOMeHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHME M BOCCTaHOBJIECHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIMYecKas pelérka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEaKlUUH, IPEAeIbHO JOIIyCTUMAs
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATHA WU IPUMEHATH OTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBie€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIIPENEIATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX JJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
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KJIacCy COEAMHEHUU Mo (GopMynaaMm, BUJI XUMUYECKOW CBs3U (KOBAJICHTHAs, WOHHAS,
MeTalyInyecKasi) B HEOPraHWYECKUX COEAUHEHHUAX, 3apsi]] HMOHA [0 XHUMHUYECKOU
bopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTIO BEIIECTBA,

e packpbiBaTh cMbIci [lepuoanueckoro 3akona /. 1. MenueneeBa u 1eMOHCTPUPOBATh
€ro TIOHMMAaHHe: OTMCHIBATh U XapaKTepU30BaTh TabmuunHyo Gopmy [leproanyeckoit
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjJaBHas noiarpymmna (A-
rpynmna)» u «mobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME TEPHOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsn a1apa, o0I1ee Ynuciao 3JIEKTPOHOB U pacHpeesIeHue UX 0 JIEKTPOHHBIM CIIOSIM),
OOBACHATH 0OLIMEe 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB D3JIEMEHTOB M UX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYMN C Y4ETOM CTPOCHHUS
UX aTOMOB;

e iaccuuUUpOBaTh XUMUYECKHE JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUECKHE
peakuuu (10 YHUCIYy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHNSI XMMHUUECKUX 3JIEMEHTOB);

® XapaKTepu3oBaTh (OMMCHIBATH) OOIIME U CHEUPHUUECKHe XUMHYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
VMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

® COCTaBJISTh YPABHEHUS JICKTPOJUTHYECKONW TUCCOLMAIIMN KHUCIIOT, IEJI0UYE U COJIeH,
MOJIHBIE U COKPAILEHHBIC YPaBHEHUS PEAKIM MOHHOrO OOMEHa, YpaBHEHMs peakluid,
MOATBEPXKIAIOIINX CYHIECTBOBAaHME TI'E€HETUYECKOM CBA3M MEXJY BeEllecTBaMu
Pa3INYHBIX KJIACCOB;

® PpACKpBIBATh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

® [IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX IPEBPAILECHHUM B Pa3JIMUHBIX YCIOBUSIX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popmylie cCoeTMHEeHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

e coOmogaTh NpaBWia TOJB30BAaHUS XUMHUYECKOM TOCYyIoll ©  J1abopaTOpHBIM
obopynoBaHHEM, a Takke MpaBuia oOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIOJHEHHUIO J1a00paTOPHBIX XUMUYECKHX OMBITOB MO MOTYyYEHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ras3a);

® [POBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAaYECTBEHHbI COCTAB Pa3IUYHbIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILECTB;

® IIPUMEHATH OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTH — AaHAJIU3 U CUHTES,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHHE NPUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMMUYECKUX pEAKLUN, €CTECTBEHHO-
Hay4YHble METOJbl TIO3HAHUS — HAONMIOAEHHE, W3MEpPEHHEe, MOJEINPOBaHUE,
9KCIEPUMEHT (PEaJIbHBIN U MBICICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE
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8 KJIACC

Ne

HaumenoBaHnue
pa3nesnoB U TeM
NMPOrpaMMBbl

KoJaunuecTBO 4acoB

Bcero

KonTponbnsbie
padoThI

IIpakTHuecku
e padoTbI

DJIeKTPOHHBbIE
(uugpoBbIe)

o0pa3zoBaTejibHbIE

pecypcsbl

JessTeIbHOCTD
YUYHTeJNd ¢
yyeToM
NMPOrpaMmbl
BOCIIUTAHUS

Pa

3aeJ1 1. HepBOHa'la.TIBHbIe XUMHYECCKHC TTIOHATUSA

11

XuMust — BakKHAS
007acTh
€CTEeCTBO3HAHHMS 1
MPaKTUYECKON
JIeATEeIbHOCTH
YenoBeKa

bub6mmoreka [JOK
https://m.edsoo.ru/7f4

1837c

-yCTaHOBJICHUE
JOBCPUTCIILHBI
X OTHOUIEHUU
MEXIY
YUYUTEINEM U
YYEHHKAMH,
CIOCOOCTBYIO
1101704
MO3UTUBHOMY
BOCIIPHSTHIO
Y4aluMHUCs
TpeOOBaHUIt U
MpockO
YUUTEINS,
MPUBJICYCHUIO
WX BHUMaHUS K
obcyxmaeMoit
Ha ypOKe
nHdopMaIuH,
AKTUBHU3AINU
1704
MO3HABATEIHHO
7§
JIeSITeTbHOCTH;

- IPUBJICYCHUE
BHHMAaHHS
MIKOJBHUKOB K
[IEHHOCTHOMY
aCIEeKTy
M3ydaeMbIX Ha
ypoKax
SIBIICHHH,
VHUITUAPOBAHH
€ 00CyX1eHus,
BBICKa3bIBaHHS
YYaluMHCS
CBOEro
MHEHUS;
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- IPUBJICYEHUE
BHUMaHUSA
HIKOJIBHUKOB K
LIEHHOCTHOMY
aCIIEeKTy
M3y4aeMbIX Ha

Bu6nuoreka [JOK ypoxax
1.2 Beruectsa i 15 https://m.edsoo.ru/7f4 | ABIEHAH,
XUMHNYCCKUEC pCaKIINn 1837C UHUIIUUPOBAHH
€ 00CyxieHus,
BbICKA3bIBaHU A
YYaIuMHucs
CBOETO
MHEHUS;
Wroro mo pazueny 20
Paznea 2. BaskHeiilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
bubmmorexa [IOK VcraHoBIeHHE
2.1 Bosayx. Kuciopon. 6 https://m.eds00.ru/7f4 | MOBEPUTENBHBIX
[Tousitre 06 okcuaax 1837¢ OTHOLICHMUIL
bub6mmoreka [JOK MeILy
29 Bonopon.Iloustue o 8 https:/m. edsoo.ru/7f4 YUYHTEJIEM H eT0o
KHCJIOTax U COMAX YICHUKaMH,
1837c CIOCOOCTBYIOIIU
Bona. PactBopsr. bubmmoreka 1HOK X HIO3UTHBHOMY
2.3 | IToustue 06 5 https://m.edsoo.ru/7f4 | BOCIPHATHIO
OCHOBAHHMSAX 1837c yqaluMucs
TpeboBaHuil u
MpoCKO yuuTes,
TNIPUBJICYCHUTIO
HUX BHUMAHHS K
o0CcyxnaemMon
Ha ypoKe
uHpopmanum,
AKTUBHU3allUN UX
I03HaBaTEIHLHOU
OCHOBHBIE KIaCCHI Bubnuoreka IJOK NESTETBHOCTH,
2.4 | HEOpraHWYECKUX 11 https://m.edsoo.ru/7f4
COCIMHEHHI 1837c no0yskieHue
IIKOJIbBHUKOB

coOJIro1aTe Ha
ypoKe
OOMIETIPUHSATHIC
HOPMBI
MTOBEJIEHNS,

OpraHu3alus uxX
paboTHI ¢
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MoJIy4aeMoi Ha
ypoKe
COLIMAJILHO
3HaYUMON
nHpopmanmei —
WHUIIUUPOBAHUE
ee 00CyKICHNS,
BBICKa3bIBaHHSA
YUYaIIUMHCS
CBOETO MHEHUS
TIO €€ TIOBO/Y,
BEIpaOOTKH
CBOETO K HeH
OTHOIICHHST;

NpUMEHEHUE Ha
ypoxe
HMHTEPAKTHBHBIX
thopm paboTHI
YUAIIHXCSL:

IIOMOYb
0CO3HaBaTh
€IUHCTBO U
LETOCTHOCTh
OKPYKaIOIIero
MUpa,
BO3MOYKHOCTH
€ro
[MO3HABAEMOCTH
1 00BSICHUMOCTH
Ha OCHOBE
IOCTHKEHUI
HAYKH;

HAy4IHUTh
XapaKTepu3oBaT
b METOBI
XHUMHAYECKON
HayK{
(HabronexHwue,
CpaBHEHHE,
SKCIEPUMEHT,
HU3MEpeHue) u
UX POJIb B
[MO3HAHUH
JKHBOI
TIPUPOIET;

BBIYIHTh
TpaBwiIa
TEXHUKH
0Ee30I1aCHOCTH B
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KabuHere

XUMHUU.
Uroro o pazgeny 30
Paznen 3. [lepuoguyecknii 3axon u Ilepuoanueckas cucrema xummuuyeckux 31emenToB Jl. U. Menaeieena.
Ctpoenune aToMOB. XUMHYeCKAasA CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU
[Tepuognueckuii 3aKoH YcTaHOBIICHHE
u Ileproandeckast AOBCPUTEILHBIX
bubaunoreka [IOK OTHOLIEHUH

CUCTEMAa XUMHYCCKHUX

3.1 7 https://m.edsoo.ru/7f4
anemenToB /. W
1837c
Menperne-eBa.
Ctpoenne aroma
gzrz;jf:;;{iﬂ%' bubnnorexa [IOK
3.2 8 https://m.edsoo.ru/7f4
BOCCTAaHOBHUTEILHBIE
1837¢c
peakIuu -

MEXIYy Y4UTEelIeM
U €ro y4eHUKaMH,

CIIOCOOCTBYFOIINX
HO3UTUBHOMY
BOCIPHUSTHIO
yJaIMHACT
TpeOoBaHUit u

poce0  ydIHTeNs,
NPHUBJICUYCHUIO KX
BHUMaHHUs K
obcyxnaeMoil Ha
ypoke
uHpopMaImy,
aKTHBHM3AIMH WX
[103HaBaTEIbHON
JIeATENbHOCTY;
noOyxIeHue
IIKOJIBHUKOB
cobiogaTh Ha
ypoke
OOLIETIPUHATHIE
HOPMBI
HOBE/ICHUSL.
dopmupoBaHue
[aTPUOTHYECKOTO
BOCITUTaHUSA:
3HATH/IOHUMATB/Y
METh ONPEENIATE:
-UCTOPHIO
pa3BUTHUS  y4CHUS
00 aromax. Bxuaj
poccuiickux
Y4EHBIX B
OTKPBITHE
CTPOEHHUS aToMa.
dopmupoBanue
Hay4HOrO
MHPOBO33PEHHUSI:
3HATH/TIOHUMATB/Y
METh OIpPENeITh:
- PackpeiTue
Hay4HOrO "
MHPOBO33pPEHYECK
oro 3HaYEHUs
HEPUOTTYECKOr0
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3aKOHa u
MIEPUOANYECKOU
CHCTEMBI
XMMHYECKHUX
3JIEMEHTOB

JI. . MenneneeBa

bubaunoreka LIOK
Hroro mo paszaeny 15 https://m.edso00.ru/7f4
1837c
bubmmoreka [JOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f4
1837c
OBHIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
9 KJIACC
Ne | HaumenoBanme KosmmuecTBo 4yacos DJIeKTPOHHBbIE HesitenbHOCT
pasesioB U TeM Bcero | Kontpoasubie | Ilpakruueck | (LH(PpPOBbIE) b yuHMTEIs €
NpOrpaMMbl padoTh ne paGorel | 0Opa3oBaTeJbHbIE yaerom
pecypena MporpamMmbI
BOCIHTAHUSA
Pa3znen 1. BenmecTBo 1 XUMMYeCKHEe peaKkIum
1.1 | IloBropenue u 5 1 bubmuoreka IIOK Vcranosinenne
yriuy0OseHue 3HaHui https://m.edsoo.ru/7f41 | AOBCPHTETBHEX
OCHOBHBIX pa3JieiioB a636 OTHOMCIIH
MEXIy YIUTEIeM
Kypca 8 Kiacca 1 €ro y4eHHKaMH,
1.2 | OcHOBHEIE 4 Bu6mnoreka IIOK CI0COOCTBYIOIHMX
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41 Ezzgiijzzy
XUMHUYECKUX PEaKIIHA a636 e —
1.3 | DnexTponuTHYECcKast 8 1 1 bubmmoreka LIOK TpeGoBanuii 1
JIHCCOLALIHS. https://m.edsoo.ru/7f41 | 1Pocs0 yanrens,

pacTBopax

XUMHUYECKUE PEAKIIUU B

a636

HPHUBJICYCHUIO UX
BHUMaHHMS K
o0cyxmaeMoi Ha
ypoke
uHpopmarmy,
AKTUBM3ALUM HX
M03HABATEIbHOI
JIeATENbHOCTY;

noOyxIeHue
IIKOJIbHUKOB
cobroaTh Ha
ypoke
O0LIeTIPHUHSATHIE
HOPMBI
TIOBEICHHS;

OpraHu3anusa ux
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paboTsI ¢
ojyqyaemMoi Ha
YPOKE COLIHATBHO
3HAUYUMOU
nHpopmarmeit —
WHALMAPOBAHNE
ee o0CyXIIeHHs,
BBICKa3bIBaHUS
yUanmMucs
CBOETO MHEHHS T10
ee MoBOAY,
BBIPa0OTKH
CBOETro K Hel
OTHOIICHUST,;

NpUMEHEHHE Ha
ypoke
HUHTEPAKTUBHBIX
¢hopm paboTs
yJaImxcs.

dopmupoBaHHe
HAaY4HOT'O
MHPOBO33PEHHUS:
3HATL/TIOHUMATE/
YMETh
OIIpe/IeIIsATh:-
MPUYUHHO-
CJICACTBCHHbBIC
CBSI3U MEXKIY
CTPOEHHEM aToMa,
XUMHYCCKON
CBSI3bI0, THUIIOM
KpHUCTAJITMYECKOU
peLeTK’
CBOICTBaMHU
XUMHYCECKUX
COCIMHCHUI; -
3HAYCHHUE
OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbH
BIX peaKlui,
MIPOTEKAIOLINX B
npupoze,
HCIIOJIb3YEMBIX B
[IOBCEAHEBHOM
JKM3HU YEJIOBEKA.

Hroro no pasaeny

17

Pa3znen 2. HeMeTa 1Bl M X cOeqH

HCHHUHA

2.1

OO1mas xapakTepucTHKa
XMUMHYECKUX HJIEMEHTOB

VIIA-rpynmsr.
T'amorensl

4

butmoreka IIOK

https://m.edsoo.ru/7f41

a636

dopmupoBaHue
HAy4YHOTO
MHPOBO33PEHHS:
3HaTH/TIOHUMATE/
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2.2

OO1mas XxapaKTepuCTHKA
XUMHUUYECKUX DJIEMEHTOB
VIA-rpynnsl. Cepa u eé

bubmuoreka LIOK
https://m.edsoo.ru/7f41

a636

COCIIMHCHUS
2.3 | OOmas xapakTepuCTHKA bubnuoreka [IOK
XAMHWUYECKUX AJIEMEHTOB https://m.edsoo.ru/7f41
VA-rpymisi. A30T, a636
dochop u ux
COCJIMHEHUS
2.4 | OOmas xapakTepuCTHKA bubaunoreka LIOK

XUMUYECKUX JIEMEHTOB
IVA-rpynmsl. Yriaepon
1 KPEMHUH U UX
COCIMHEHUS

https://m.edsoo.ru/7f41

a636

YMETh
YCTaHaBIIUBATh:

-IPUYIUHHO-
CIIC/ICTBEHHBIE
CBSI3H MEXKILY
CTPOCHHEM aToMa,
XHUMHUYECKOH
CBSI3BIO, THIIOM
KpUCTAJLIIUYECKOU
peLeTKu
HEMETaJJIOB U UX
COCTMHECHHM, UX
(uzmaeckumu U
XUMHUYECKAMH
CBOHMCTBaMU;
-MaTepHalIbHOe
€INHCTBO
BEIIIECTB
TIPUPOABI ITyTEM
COCTaBJICHHS
TEeHETHYECKHX
psioB
HEMETaJIJIOB.
®dopmupoBaHHe
MaTPHOTHYECKOTO
BOCITATAHUS:
3HATh/TIOHUMATB/
YMETh
ONpENEIAT:
-pOJIb POCCUHCKHX
Y4EHBIX B
pa3BUTHH
XUMUYECKON
dopmupoBaHue
BaJICOJIOTMYECKHX
3HAHMIA:
3HaTh/IOHUMATB/
yMETb
ONpENEIAT:

- OHOJIOTUYECKYIO
pOJIb HEMETAIIIOB
JUISL OPraHU3MOB,3
- OCHOBBI
3[0pOBOro oopasa
JKM3HH.
dopmupoBanue
HKOHOMHMYECKUX
3HAHHIA:
3HATH/IOHUMATB/
YMETh
ONpENeIIAT:

- IPOM3BOJICTBO
CEpHOI HayKH;
KHUCIIOTHI (BBIOOP
CBIPbsI, HAY4HbIE
NPHHIIHUIIBI
MIPOU3BOCTBA).
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Uroro no pasaeny ‘ 25 ’

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

OO1ue cBOMCTBA 4
3.1 | meramioB

bubmuoreka LIOK
https://m.edsoo.ru/7f41

a636

Baxueimue merannel 1 | 16 1
UX COEIUHEHUSI

3.2

bubaunoreka [IOK
https://m.edsoo.ru/7f41

a636

®dopmupoBaHue
HAYYHOTO
MHPOBO33PECHHUS:
3HaTh/TIOHUMATB/
YMETh
OIIPEICIIATh:

- IPUYHHHO-
CJICJICTBEHHEIC
CBSI3U MEXKITY
CTPOCHHEM aToMa,
XUMHUYECKOH
CBSI3bI0, THIIOM
KpHUCTAJITMYECKOH
peuIeTKH
METaJUIOB M MX
COCTMHECHHM, UX
uzmaeckumMu U
XUMHYCCKAMH
CBOMCTBaMH.

- OOBSCHATH
MaTepuaabHOe
€IIMHCTBO
BEIIECTB
MIPUPOABI ITyTEM
COCTaBJICHHS
TeHETHYECKUX
PSIOB METAJIIOB.
dopmupoBaHue
MaTPHOTHYECKOTO
BOCIHATAHUS:
3HaTH/TIOHUMATh
- poib
poccuiickux
Y4EHBIX B
pa3BuUTHU
METaJLTYpPrUH.
dopmupoBanue
BaJICOJIOTHYECKUX
3HAHMIA:
3HATH/TIOHUMATb:
- 3HAYCHHE
METAIJIOB s
JKHBBIX
OpraHnu3MOB,

- OCHOBBI
3[0pOBOro oopasa
JKH3HHU,
dopmupoBaHue
IKOHOMHUYECKUX
3HAHUM:
3HaTh/TIOHUMATh/
YMETh
OIPeIeNIATh:

- HAXOXKJICHHE
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METaJIJIOB B
MPUPOJIE, BUIAX
METaJLTypPTUH,
palMOHATBHOM
HCIOIb30BAHUU
METaJIOB, O
CI10co0ax 3aIuThI
METAJUIOB OT
KOPPO3HH.

- pemiarh 3aj1a4u ¢

MIPOU3BOACTBECHH
bIM
COACPIKAHUEM.
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aiomnias cpeaa
4.1 | BemectBa u 3 bubmmorexa IIOK ToGysxnenne
MaTepHaibl B )KU3HH https://m.edsoo.ru/7f | "HOPHIOR
cO0MIO/1aTh Ha
YeJIOBEKa 41a636 ypOKe
o0LIenpuHATHIE
HOPMBI
TOBCICHU A,

OpraHu3alus ux
paboTsI ¢
[oTy4aeMoi Ha
YPOKE COLIHAIIbHO
3HaUUMON
nundopmarnmeit —
WHULUHUPOBaHUE
ee o0CyxIeHus,
BBICKA3bIBaHUS
y4aIUMHUC
CBOETr0 MHEHHUS T10
ee H0BO/LY.
dopmupoBanue
9KOJIOTHYECKHX
3HaHUI:
3HaTH/IOHUMATB/
YMETh
OIpeNeNIATh:

- IpaBuiIa
TEXHUKH
6e301acHOCTH
[PH BBIIOJHEHUN
HPaKTHYECKHUX
paboT ¢ uenbo
(hopmupoBaHus
OepexHOro
OTHOIICHUS K
CBOEMY 37I0POBBIO
Y 3]J0POBBIO
OKPYKAIOILINX.

- IPOGIEMBI
OXpaHbI
OKpYKaromemn
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cpensl,
CBSI3aHHBIX C
XUMHUYECKAM
MIPOU3BOCTBOM.
- IpaBIIA
MIOBE/ICHNS B
uype3BbIYaHBIX
CHUTYaIusiX,
CBSI3aHHBIX C
BO3/ICHCTBHEM
Ppas3INIHBIX
BEIIIECTB
(yrapHoro rasa,
COCIMHEHUI
a30Ta, Cephl).

Wroro mo pazueny 3

PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f
41a636

OBIIEE KOJIMYECTBO 68

YACOB I10

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Bcero | [lara
Tema ypoka
n/m Ilnan Dakr
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIOBEKA. 1
Tena u BemecTa
2 [Tonsatue o MeTo1aX MO3HAHUS B XUMUU 1
[Ipaktuyeckas padora Ne 1 «IIpaBuma paGoTsl B
3 naboparopuu U IPUEMBI OOpaIICHUS C 1
71a060paTOpHBIM 000PYIOBAaHUEM
4 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHust 1
cMeceit
5 [Tpaktuueckast pabota Ne 2 «Paznenenue cmeceit 1
(Ha MpUIMEpe OUYMCTKU TTOBAPEHHOM COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMHUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI) 1
XUMHUYECKUX DJIEMEHTOB
[IpocTseie 1 cI0KHBIE BEIIECTBA
ATOMHO-MOJIEKYIIIPHOE YUYEHHE 1
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB. XMMUYECKas
10 ¢dbopmyrna. BareHTHOCTh aTOMOB XUMUYECKUX 1
3JIEMEHTOB
1 OtHocuTenbHas aToMHas macca. OTHOCHUTEINbHAS 1
MOJIEKYJISIpHAsi Macca
12 MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B 1
COEIMHEHUU
13 KomnuecTto BemniecTtBa. Mok, MouisipHas Macca 1
14 Ou3nyecKue U XUMUYECKUe sIBIIeHUs. XUMHUUYECKas 1
peaxuus
15 [Ipu3Haku U yciaoBHUS MPOTEKAHUS XUMUYECKIX 1
peakuuit
16 3aKOH COXpaHEHMsSI MAacChl BEIIECTB. XUMUYECKHE 1
ypaBHEHUS
17 Brluncnenust koamvecTBa, Macchl BEILIECTBA 110 1
YPaBHEHUSIM XUMUYECKUX PEAKIUI
18 Knaccudukanus XuMHUIeCKUX peakini 1
(coenuHeHwMs, pa3iIoKeHHs, 3aMeIleHuUs, 0OMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN-DHIUKIIONIEUCT. 1

O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN
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KonTtponsHas padota Nel mo treme «BemecTBa u

20 XUMHYECKUE PEAKITHI)

21 Boznyx — cmech ra3os. CoctaB Bo3ayxa.
Kucnopon — snement u npocroe BemecTBo. O30H
du3nYecKue U XUMUIECKHE CBOMCTBA KUCIOPOIa

22 (peakuu okucienus, ropenune). [lonstue 06
OKCHJIaX

23 CriocoObI moTydeHHst KHCI0poa B JabopaTopuu U
MPOMBIIIIIEHHOCTH. [IpuMeHenue Kuciopoaa
TennoBoii 3 PexT XUMHIECKOUN peakIuu, MOHSTHE

24 0 TEPMOXHUMHYECKOM ypaBHEHHH, IK30- U
SHIOTEPMHUSCKUX PEAKITUIX

o5 Tonnuso (HedTh, yroas U MeTaH). 3arps3HeHne
BO3/IyXa, CIIOCOOBI €ro MPeI0TBPAICHHS

26 [IpakTnueckas pabota Ne 3 no teme «llomyyenue u
coOMpaHue KHCIOPoa, U3y9eHHE eT0 CBOHCTBY

97 Bomopoa — aneMeHT U MpoCcToe BEMIECTRO.
Haxoxnenue B mpupoe

08 du3nueckue 1 XMMUYECKHe CBOWCTBA BOJAOPO/IA.
[Ipumenenne Bogopoaa

29 [TonsiTHE O KHCHOTAX U COJAX

30 Crioco0pI oTy4eHus BOAOPO/1a B TAOOpaTOpUn

31 [Ipaktuueckas padota Ne 4 o Teme «Ilonydenue u
coOupaHue BOAOPOJIa, U3yUEHHE €ro CBOMCTBY

32 Monsipabiii 00bEM ra3oB. 3akoH ABOTaaApO
Boruncnenus 00bEMa, KOJIMUECTBa BElIECTBA ra3a

33 10 €0 U3BECTHOMY KOJMYECTBY BEIIECTBA WU
00BEMY
Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO

34 peakuu Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOIIIECHUI
ra3oB

35 Ou3nYecKue U XUMHUYECKHUE CBONCTBA BOIBI

36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpaAX
Bona xak pactBopurens. Hacbiennsie u

37 HEHACBIIIIEHHBIE PACTBOPHI. MaccoBasi 10
BEII[ECTBA B PACTBOPE
[IpakTueckas paborta Ne 5 mo Teme

38 «I[IpurorosieHne pacTBOPOB C ONPENEIEHHON
MaccOBOM JI0JIeil pacCTBOPEHHOTO BEIIECTBAY

39 KonTtponsHas padora Ne2 o treme «Kucnopon.
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Boaopon. Bona»

40 Oxcunpl: cocTaB, KiIaccupHUKaImsi, HOMEHKIATypa

41 [Tosydyenne u XMMHUUYECKUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB

42 OcHoBaHusI: cocTaB, K1accudukanus,
HOMEHKJIaTypa

43 [Tony4yeHnue u XUMUYECKUE CBOMCTBA OCHOBAaHUM

44 KucnoTsl: cocraB, knaccudukarus, HOMEHKIATypa

45 [Tony4yeHue U XUMUYECKUE CBOMCTBA KUCIIOT

46 Conu (cpennue): HOMEHKIIATypa, CoCcOObI
MOJTy4YeHUS, XUMHUYECKUE CBONCTBA
[IpaxTrueckas padota Ne 6. Pemenue

47 IKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN»

48 ['eneTndeckas CBsI3b MEXKIY KJIaCCaMH
HEOPraHWYECKUX COCTMHEHU

49 O0o01IeHre U CHCTeMaTH3alus 3HaHU N

50 KonTponbnas pabora Ne3 no teme "OcHOBHbIE
KJIACChl HEOPTraHUYECKUX COCTUHEHUI"
[lepBbie MOMBITKY KJIACCU(PUKALIUN XUMUYECKUX

51 anemeHTOoB. [ToHsTHE O TpynIax CXOAHBIX
3JIEMEHTOB

59 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema
xuMmudeckux saeMmeHnToB 1. . MengeneeBa

53 [Tepuoapl, Tpynmbl, TOATPYIIIHI

54 Crpoenue atoMoB. CocTaB aTOMHBIX SIJIED.
N3oTomsl
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK aTOMOB

55 anemeHToB Ilepronnueckoit cucremsr /1. U.
Meneneena
XapakTepucTuKa XMMHUYECKOTO AJIEMEHTA TI0 ero

56 noJioxxeHuto B [lepuoanueckoii cucreme /1. 1.
Menneneesa
3nauenue [lepuoanyueckoro 3aKoHa JUIsl pa3BUTHS

57 Hayku ¥ npaktuku. JI. 1. MenneneeB — y4é€HbIil,
NeJaror U rpakJaHuH

58 DIEeKTPOOTPULIATENILHOCTh AaTOMOB XUMUYECKUX
3JIEMEHTOB

59 HNonHas xumuyeckas CBs3b

60 KoBanentnas nonsipHasi XuMH4eckasi CBA3b
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61 KoBanenTHas HenoJsipHast XMMUYECKas CBSI3b 1
62 CreneHb OKHCIICHUS 1
63 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN 1
64 OxucnauTenu U BOCCTAHOBUTEIU 1
65 KonTtponsnast padota Ne4 o reme «Ctpoenue 1
aToMa. XMMHUYECKas CBSI3b
66 PesepliHmﬁ ypok. O000IIeHNE U CUCTeMATU3aIUS 1
3HaHUH
67 PesepliHmﬁ ypok. O0001IeHNE U CHCTeMaTH3aIIHs 1
3HaHUH
68 Pe3ep1iHLH71 ypok. O000IIeHNE U CUCTeMaTU3aITUS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne Tema ypoka Bceero Hara
Inan dakr

1 [Iepnoanueckunt 3akoH. [lepnoanueckas cucrema 1
xuMmudeckux anemeHToB J[. . Meneneera

9 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB

3 Krnaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX 1
BEIIIECTB

4 Buibl XuMu4ueckoi CBSI3U U THIIBI 1
KPUCTAJUIMYECKUX PEIIETOK
KonTponsnas padora Nel no teme «IloBTopenue u

5 yriIyOJieHHe 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1
KJ1acca

5 Knaccudukanus XuMuueckux peakiui 1mo 1
Pa3IUYHBIM TIPU3HAKAM

7 [ToHsiTHE O CKOPOCTH XMMUYECKOUN PEAKIINU. 1
[ToHsATHE O TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIIHSIX
[TonsiTHe 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,

8 BIIUSFOIIME HA CKOPOCTh XUMHUYECKOM peaKIuu 1 1
MOJIOKEHHE XUMHYECKOTO PaBHOBECHS

9 OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKITIHI 1

10 Teopust MeKTPOIUTHUECKOMN IUCCOLMALINH. 1
CunbHbI€ U ci1a0ble ANEKTPOJIUTHI

11 HoHHbIe ypaBHEHHUS peaKIuit 1
XUMHUYECKUE CBOMCTBA KMCIOT U OCHOBAaHUM B

12 CBETE MPEACTABICHUIN 00 AIMEKTPOTUTHUCCKOIN 1
JMCCOLIMAIIUU
XUMUYECKUE CBOMCTBA COJICH B CBETE

13 MPEeACTaBICHUH 00 IEKTPOJIUTHYECKON 1
JIMCCOLIMAIIUU

14 [TonsaTue o ruaposm3e conen

15 O06o001eHne 1 cucTeMaTu3anus 3HaHu|

16 IIpaktuyeckas pabora Ne 1. «Pemenne 1
SKCIIEPUMEHTAJIbHBIX 33721
KonTposnpHas padota Ne2 o teme

17 «ONEeKTPOJUTUYECKAS] TUCCOUALINSL. XUMUYECKUE 1
peaklu B pacTBOPAX»

18 OO01as XxapakTepUCTHUKA TAIOT€HOB. XUMUYECKHE 1

CBOJCTBa Ha IIPUMeEpE XJI0pa
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19

Xnoposojopoa. CossiHast KUCIIOTa, XUMUYECKUE
CBOMCTBA, MOJIyYCHHE, IPUMEHEHUE

20

[Ipaktuyeckas padora Ne 2 o teme «llomydenue
COJISTHOM KUCJIOTBI, U3y4EHUE €€ CBOMCTB)

21

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peaxkuui, eciiu OJJMH U3 PeareHTOB JaH B U30bITKE

22

OO6uas xapakrepuctuka 3neMeHToB VIA-rpynmnsl

23

AnnoTporHbie MoauduKanuu cepbl. Haxoxxnenue
cepsl U €€ COeTMHEHUN B Iprupoie. XUMUYECKUE
CBONCTBA CEPHI

24

CepoBonopo, cTpoeHHE, PU3UIECKHUE U
XUMHUYECKHE CBOMCTBA

25

Oxcunpl cepbl. CepHas KUCIIOTa, GU3HYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE

26

XUMHUYECKUE PEAKIIUH, JeKAIME B OCHOBE
MPOMBIIIJIEHHOTO CTI0C00a MOyYeHUsT CepHOI
KUCJIOTHL. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
Cp€abl COCANMHCHUSAMU CCPBI

27

Brruncienne MaccoBo# A0JIM BbIXOJA MTPOAYKTA
peakiuu

28

OO6mrast XxapaKTepuCTUKA 3JIEMEHTOB V A-TpyIIIIbI.
A30T, pacmpocTpaHeHue B Ipupojie, puandeckue u
XUMUYECKHE CBOWCTBA

29

AMMHaK, ero pu3ndecKkue 1 XUMUIECKHUE CBOMCTBA,
MOJTy4CHUE U IPUMEHEHUE

30

[Ipaktuueckas padota Ne 3 o reme «Ilomydenne
aMMuaKa, U3yuyeHUe ero CBOMCTB»

31

A3OoTHas KUc0Ta, €€ (PU3NIECKUEe U XUMHICCKUE
CBOMCTBaA

32

Hcnonn3oBanue HHUTPATOB U coJieli aMMOHHS B
Ka4CCTBC MHUHCPAJIbHBIX y,HO6pCHPII>i. XHUMHYECKOE
3aIpsA3HCHUC oxpyxcaromeﬁ Ccpeabl COCAMHCHUAMUA
a30oTa

33

®ochop. Oxeun docdopa (V) u pochopnas
KHCIIO0TA, (U3HYECKHE U XUMHUECKUE CBOMCTBA,
MOJTyYCHHE

34

Hcnons3oBanue pochaToB B KauecTBE
MUHEpaIbHbIX YA00peHHii. 3arps3HeHue
MIPUPOIHOM cpeabl GpocaTamu

35

anepo;[, pacnpoCTpaHCHUC B IIPUPOJC,
(1)I/I3I/ILICCKI/IC U XUMHYECKHE CBOMCTBA
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Oxcunel yriaeposa, ux (pu3nyecKkre 1 XuMUIeCKue

36 CBOMCTBA. DKOJIOTHUECKHUE MTPOOIEMBI, CBSI3aHHBIE C
okcuziom yrieponaa (1V)

37 VYroJibHAsI KUCIOTA U €€ COJn
[Ipaktuyeckas padora Ne 4 o teme "Ilomydenue

38 yIJIEKHCIIOro Ta3a. KauecTBeHHAs peakuus Ha
KapOOHaT-UOH"

39 [TepBoHaUaTBHBIC TIOHATHS 00 OPraHUYECKUX
BEIECTBAX KaK O COCTMHEHUSX yriIepo/ia

40 Kpemuwuii u ero coenuHeHust
[IpaxTnueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «Baxknenmue
HEMETAJTBI ¥ UX COCTUHEHUS)

4 KonTponbnas pabora Ne3 no teme «BaxHeiimne
HEMETAJITBI ¥ UX COCTUHEHUS)
OO0mas XxapaKTepUCTHKA XUMUIECKIX DJIEMEHTOB

43 — MeTaJyIoB. MeTtainyeckas CBsi3b U
MeTaJuTHIecKasi KpuCTaIMIecKas peneTka.
®u3nyecKue CBOMCTBA METAIOB

m XHUMHUYECKUE CBOMCTBA METAJUIOB.
DIJIEKTPOXUMUYECKHUH P HAIPSHKEHUI METaJlJIOB
OO6mwme cnocoOs! momy4eHuss MeTauioB. CIiaBbl.

45 Boruncnenus no ypaBHEHUSIM XUMHYECKUX
peaxiui, eciiv OJJUH U3 PearcHTOB COJIEPKUT
puUMecH

46 [TonsaTHE O KOPPO3UU METAJLIOB

47 IlemouHbBIC METAILIBI

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

49 [IenoyHO3eMeNbHbIE METAUIBI — KaJIbIUi U
Mar"Hui

50 Baxseiiune coequHEHUS KaJIbLUs

51 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN

52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs

53 IIpaktnyeckas padora Ne 6 o teme "XKEcTkocTb
BO/JIbI U METOJIbI €€ yCTpaHEHHUS"

54 AntoMuHHN

55 AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA

56 Kenezo

57 Oxcuapl, THAPOKCHIIBI U cou xkene3a (1) u sxenesa

D)
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58 O06o00611eHne U cucTeMaTH3alus 3HAaHUN 1
[Ipaktudeckas padora Ne 7. Pemenue

59 SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxxknenmue 1
METaJUIbl U UX COCTMHEHUS
Brraucienus o ypaBHEHUSIM XUMHUECKUX

60 peaxkuui, eciiu OJJMH U3 PeareHTOB JaH B U30bITKE 1
WJIY COJIEPKUT IPUMECH. BpruncieHnus MaccoBon
JI0JIM BBIX0J1a IPOAYKTa pEaKIUU

61 O06o00meHne u cucTeMaTru3alus 3HaHAK 1

62 Kontponsnas pabora Ne4 no teme «BaxHeiimne 1
METaJUTBl H UX COCMHECHUS

63 BemectBa 1 MaTepuabl B TOBCETHEBHOM KU3HU 1
YesloBeKa

64 XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpeabl

65 Ponp xumMuu B perieHnH 5K0JI0THYeCKUuX MpoodaemM

66 PeseprubIit ypok. O6001IEHNE U CHCTEMaTH3AIIHS 1
3HaHUH

67 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIH 1
3HAHHUU

68 PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3AIIH 1
3HAHHUU

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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