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1.IIOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHK Ha YPOBHE OCHOBHOTO 00OIIET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3zoBaTesIbHBIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHKe, MPETyCMaTPUBACT PaclpeieiieHue ero Mo KJaccaM H
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKe TPEOOBAHMIA K pe3ybTaTaM O0yJIeHUsT XUMHUH
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAYKHYIO POJIb UTPAIOT (GOpMUpYyEeMbIe XUMHUECH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30ITaCHOCTH, MPOOIIEM 3IPAaBOOXPAHECHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENBHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IUIA/]a HA €MHCTBO IPUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAallOM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarONINXCs;

CrocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. CojepikaHHE CKIIAQABIBACTCA M3 CUCTEMBbl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUHN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MPE/ICTABICHUH 00 MEKTPOITUTUYECKOHN TUCCOIMALINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIPyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U MOJIyYEHHUS] U3y4aeMbIX BEIIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnHn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YeIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAaHUH — BaXHEUIHMX (aKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHWMSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHHH W WX TPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AeATeIbHOCTH, OCBOCHUU MPAaBHII O€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO PEIIeHUH, CIOCOOHOM aganTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
Yyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MTOBCEHEBHOM KM3HU U TPYAOBOM JESITEILHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi 'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHWM JJisi BBIPAOOTKU SKOJOTHYECKU II€JIeCOO0Pa3HOr0 MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOLIEH MPUPOTHOM
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO11ee 4ncio 4acoB, OTBEAEHHBIX I M3Y4EHUS XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



2.COAEP) KAHUE OBYYEHMUSA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMHUHM B KHU3HU YE€JIOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUU.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOparenus ¢ JabopaTopHBIM O0OPYIOBAaHUEM, M3YYCHHE M OMNMUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0/IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM comu meam (ll), m3ydeHme cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pe3yNbTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHHe
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jjaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHU. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO3[yXa, YCHIICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonsipHblif 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOPOB B MPUPOJE U B KUZHU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arpsA3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpa3zyrone. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukamus kucnot. Homenknatypa kucinor. OU3HUecKue ¥ XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

['enernueckas cBs3b MEXKIY KJacCaMM HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpalleHUsl TOpeHUs (1oxkapa), 0O3HAaKOMJIEHHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOMIOIeHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeUTpaau3alu, MOJYy4eHUE HEepPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoauyeckasi cucrema xummu4yeckux 3djementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB J[. M. MenneneeBa. Ilepuonbr u rpynmnbl. DPU3MYECKUH CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MengeneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JJIEMEHTA II0 €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoauueckoro 3akona u Ilepuoauueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIE — peakiuu.  I[Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).



Mestcnpeomemmuoie céazu

Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XUMUHU B § Kiacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, TUmorTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuonmueckas cucrema xumuuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHHWHU CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblMsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 1JIeMeHTOB B [lepuoanueckoil cuctemMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHUABI XMUMHYECKOM CBSI3U. THIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHWYECKUX COCIMHEHUMH, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XuMHU4eCKUX peakiUil MO pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHEeH
OKHCIICHUsSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO y4YacTHUIO KaTaau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o XumMu4eckoM paBHOBecHH. DakTOpbl, BIMAIOIIME HAa CKOPOCTb
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBlICHHME YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINNEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI NMPOTEKAHUS peaklMil MOHHOIO OOMEHa, HOJHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALIUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
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OTIBITOB, WJTIOCTPUPYIOUINX IMPH3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJKa, BBIJCICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, HUTIOCTPUPYIOMIMX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peaklul pasiokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3aa4.

HemeTanibl 4 X coeTUHEHUS

OOmiass xapakTepucTukKa TajnoreHoB. OCOOEHHOCTH CTpPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe Xjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (GU3NYECKHE M XMMHUYECKHE CBOICTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT W crenupudeckue). XUMHUYECKAE PEaKIHy,
JIeKalue B OCHOBE IPOMBIIUIEHHOTO CII0CO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHoOM KucaoThl. Cou cepHOM KUCIOTHI, KayeCTBEHHAs peaklus Ha cyibdaT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mrass xapakrepuctuka diemMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOICTBa, Moy4yeHue u npumeHeHre. Coam aMMOHUSA, UX GU3NYECKUE U XUMHYECKHE CBOICTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uMvYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XuMuueckoe 3arpsi3sHEHHE OKpYXKarolleil cpeibl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0EMOB). Docdop, amioTponHble MOAUPHUKAIIII
dbocdopa, busmdyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢buznueckue M XUMUYECKHE CBOICTBa, moJsiyueHue. McmombzoBanue ¢ocdaroB B KayecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIEepo/i, alUIOTPOIHbIE MOIU(DUKAIINU, PACTIPOCTPAHEHHE B
npupoje, puanveckre u XuMHUEcKue cBorcTBa. Ancopouusa. KpyroBopoT yriepona B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00ATbHOTO MOTEIUICHHs KJIMMAaTa, MapHUKOBBIA 3QQeKT. YroibHas KUCIOTa U €8
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHUYECKHUX BELIECTBAX KAK O COENMHEHMSIX Yriepoja
(MetaH, oTaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEPUH, YyKCcycHas kucnota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(Tb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX POJIM B KU3HU UeIOBeKa. MarepuallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.



Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, TNOJyYeHHE M IPUMEHEHHE.
Coenunenuss kpemHus B npupone. OOmme mnpencraBienus o0 oxcuae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BaHMS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEIACHUE
KaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaromme (U3NIECKUE U XUMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCJMHEHHUH (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE C 0OO0pasliaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE Tmpolecca OOyriuWBaHHS  caxapa TMOJ  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBIEHHOMN CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMM Ha cyinb(arT-uoH U HaONlo/leHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMH a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOrasa, MoJiydeHHe, cCoOupaHue, paclo3HaBaHNe
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CWIMKAaT-MOHbl M W3Y4YEHHE [PU3HAKOB HMX MPOTEKAHMs, O3HAKOMIICHHME C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIJIEHHOCTH, PEUICHUE SKCIIEPUMEHTABHBIX 3a7a4 Mo TeMe «BaxHeimne
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxxeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTamMueckass CBS3b M METANIMYECKas KpUCTAJUIMYecKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpsHKeHUH MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTajb, Yyr'yH, AIOpATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX AJIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpHs U Kaius. [Ilpumenenue
LIEJOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Ousnyeckne 1 XMMUYECKUE CBOMCTBA MarHus W Kajaplusd. BaxkHeilmue coequHeHus
KaiblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nosnoxeHnue B Ilepumonnueckoil cucrteMe XuUMUYECKUX sieMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aToMa, HaXOKJAEHHE B Ipupoje. PU3NYECKHUE U XUMUYECKHE CBOWCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATIFOMUHHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHHE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO MCIIOJIb30BAaHME BUJIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIUS U HATPUsS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHUCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi HAa MOHBI: MarHus, KajbIus, aFOMUHUS, ITUHKA, kene3a (I1) u xenesa
(11, memm (1), HabmroeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIDOKCH/Ia JIFOMUHUS U TUJIPOKCH/IA IMHKA, PEIICHUE 3KCIIEPUMEHTAJIbHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuaiibl B IOBCETHEBHOM >KM3HM ueoBeKa. be3omacHoe KCIoJIb30BaHKE
BELIECTB M XMMHUYECKMX peakiuii B ObITy. [lepBas momomib Nnpu XHMHYECKHX OXKOrax Hu
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpebl (IpeeibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuaioB (CTEKJIO, CIJIaBbl METAJUIOB, IIOJUMEPHbIE MaTEpPHAIbI).

Meosrcnpeomemmnuwie ceasu

Peanusanus MexnpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIIEeCTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATH,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOAUYHOCTb,  HAOJIOZAECHUE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3()(HEKT, TEXHOIOT s, MaTepUAIIbI.

@uspka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJYIIPOBOJHUKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMUECKas pEHIETKA, CIJIaBbl, (DU3MYECKHE BEJIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAaHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEJIbHBIC BEILECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.
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3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS NPOTPAaMMbl OCHOBHOTO 00miero o0Opa3oBaHus
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIME B OOIIECTBE MPAaBWIAMH M HOPMaMHU TIOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIBITAa ACATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OPMALMEH O MEPeNOBBIX JOCTHKEHHUSIX M OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3IaHUHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MTOCIIECTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS NPHPOIbI, B3aMMOCBA3AX UYEIIOBEKA C MPHPOTHOM Cpeloid, 0 poiH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB M SIBJICHHM, ITO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M ITO3HAHHMIO, JIOO03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) TpyA0BOro BoCIUTAHUSI:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
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NPEeIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BBIOOP WHAMBUAYAIBHOW TPAeKTOPUHU
NPOJOJDKEHUST 00pa3oBaHMs C YYETOM JIMUHOCTHBIX MHTEPECOB W CHOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JIOrHYECKOr0 BOCIUTAHHUS:

9KOJIOTUYECKHU IIesIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHU MPaBUil OE30IACHOT0 MOBEJAECHUSI IPU pabOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEAOi, JJIsl TOBBIIIECHUS YPOBHS 3KOJOTHYECKON
KYJIbTYpPbI, OCO3HAHHUS IJI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMblE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIEIATH WX  XapaKTEpHblE MPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BSICHEHUS
OTIENbHBIX (PAaKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeXay 00beKTaMU U3YYEHHUs, CTPOUTH JOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIHPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKK H3Yy4aE€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAu€CTBE MHCTPYMEHTA IMO3HAHUS, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMbIX CYXKJICHU;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0AATh 3a X0JI0M Ipoliecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €T0
pe3ynbTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:
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YMEHHE BBIOMPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(OPMAIINIO PA3TMYHBIX BUJOB
1 (OpM MpeICTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIMYJISIpHAs IUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TIPUMEHSATh Pa3IMYHBIC METOJIBI ¥ 3aMPOCHI TIPH IMMOUCKE B 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHCHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYpOl aKTUBHOTO HMCIIOJI30BAHMSI PA3THUHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJbh30BaTh W aHAIM3MPOBATH B Ipollecce y4eOHOW W HMCCIenoBaTeIbCKOU
JEeATeTbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe juanora M (WIKM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
MW TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 pPEe3yIbTaTOB BBITIOJIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTA0OPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHUH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HWIHN (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE Y4eOHbIE 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIH aJITOPUTM JEHCTBUIM NpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpeylaraeMble B YCIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO O0S3aTEIbHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHUS M CHOCOObI JEWUCTBUH, chenuduyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyueHnus B 8 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas M MOJEKyIspHas Mmacca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas OIS XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATENLHOCTD, CTENICHh OKUCIICHHS, XUMUYECKast peakius, Kiaccuurarus
peaKiuii: peakiuyu COSIMHEHHUS], PEaKIUU Pa3NIOKEHUS, PEaKINN 3aMEIeHHS, PeaKIInU
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0oOMeHa, 9K30- U SHIAOTEPMHUCCKUE PEAKIIUHU, TETUIOBON APPEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HENOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPALIKsI) B pACTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATUNH U MPUMEHSATH ITH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® CIIOJIB30BaTh XWMHYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OpPMYNT BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIHIA;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEHEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJA XUMHYECKOW CBS3H
(koBaJIeHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHHUE TEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nonoxxenus B Ilepuoanueckoil cucTeMe, 3aKOHOB COXpaHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaApO;

® OMHUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyro Gopmy Ilepuomudeckoit cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)y u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPUOMBI, COOTHOCHUTH
0003HaYeHMsI, KOTOphIe UMeIoTCs B Tabnwuie «[leprmomanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiefieHre UX 10 JIEKTPOHHBIM CIIOSIM);

e iaccuuIUpPOBaTh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHUECKHE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pPEaKIUU;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBHON NEATENIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, KiIaccu(UKAIHIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€Ml — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAONMIOJAEHHE,  U3MEpEHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEaIbHbII U MBICIICHHBIN);

e cleloBaTh MpaBUIaM [OJIb30BAHHUS XMMHUYECKOW TOCylAoH H  J1a00paTOpHBIM
o0opy/noBaHHEM, a TaKXke IpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIONIHEHHUIO JT1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
U COOMpaHHI0 Ta3000pa3HBIX BeEHIECTB (BOJAOPOAAa U KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEJOYEH U
KHCIIOT ¢ IOMOIIIbIO HHAUKATOPOB (JIakMYC, eHONPTaenH, METUIIOPAHXK U IPYTHE).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
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PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUI: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
JIEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCIIEHUS, XMMMUECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((PEKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAas AUCCOLMAIMS, PpEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTuMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBajieHTHAsi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuentpauus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

HCIIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMyJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTPEENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSX pa3IM4YHOIO COCTaBa, IMPUHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCcy coeAnHEeHuH 1o (opmyrnaMm, BHJI XUMHUYECKOW CBs3M (KOBaJeHTHas, MOHHAS,
MeTajyinyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3akona JI. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro MOHNUMaHME: ONMHUCHIBATh M XapakTepus3oBaTh TabiuuHyo ¢opmy lleprnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCHUTh O00O3HAuUEHHUS, KOTOphIE HMEIOTCSI B MEpHOJUYEcKOl Tabiuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsf aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeesieHue UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJesiax MaJbIX MEePUOJIOB U TIaBHBIX MOJATPYII C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENeHEH OKHUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(UuecKue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBIISATh YPABHEHUSI JCKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IEIOYel U COJIeH,
MIOJIHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKAIOIIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BelIeCTBAaMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELECTBA B
pacTBoOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peakLnu;
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coOmogaTh MpaBWja IOJIb30BAHHMS XMUMHYECKOHM TOCYAOH ©  JabopaTOpHBIM
o0opymoBaHHEM, a TaKKe TMpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
HWHCTPYKIUSMHU TIO BBITIOJIHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOB 10 MOJTYYCHHUIO
1 cOOMpaHMIO ra3000pa3HBIX BENIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKINH, MOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIHMKAT-, Cynb(haT-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI H3y4CHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OTIEPAIIMHM MBICIHTEIBHON JEATEIEHOCTH — aHAIM3 M CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHCTEMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUMH, €CTECTBEHHO-
Hay4YHbIE METOJBI TIO3HAHUS — HaAONIOACHWE, W3MEpPEHHEe, MOJICITMPOBaHUE,
AKCIEPUMEHT (peajbHbIM U MBICICHHBIN).
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4. TEMATNYECKOE INTAHUPOBAHUE

8 KIIACC
K

Ne HanmeHoBaHMe pa3je/ioB U QAuHecTso qa;?B i DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpaMmabl Bcero p:;:ﬂ‘:m’m’le D ;’ 6?:;1?““"“ o0pa3oBaTe/ibHbIE pecypcChl

Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS

XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Pa3znea 3. Illepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu

puoanyveckas cucreMa xumMmuieckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKAA CBA3b.

3.2 OKHUCIUTETBLHO- 8 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC pCaKHI/II/I
bubnunoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE Bpems 3 Bubmrotexa LIOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [IOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHIECKHX Bubmiorexa [[OK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 ﬁtI/tIngI'I;I/(r)r:eelijasiOrISIY £412636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmorexa LIOK
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHHS E— )
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmmotexa [IOK

https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

3.2 Baxxueiiime MeTajutbl 1 UX COSTUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa

4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmaorexa LIOK
: cm p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P st 3 bubmmoreka [{OK

C3CpBHOC Bpe https://m.edso0.ru/7f41a636

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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5.lIOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU 4yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBmma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 Etl/tlgg'?/(r)r:eelaitiorﬁ/ffo 428¢8
OYHMCTKHU TIOBAPCHHOU COJIH)» " '
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEL . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOXKHBIE BEIIECTBA 1 bu6mmoreka [JOK
IIpoBepounas pabora. https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffod2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bubnuoreka [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OrtHOocHTEeNnbHAS aTOMHAas Macca. 1 bu6mmoreka [JOK
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OTHOcCHUTENBHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo0.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
Koaunuectso B TBa. MOJIb.

15 Mompuarvacea Bubmiorera LIOK

https://m.edsoo.ru/ff0d5230
[TpoBepounas padora.

14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMHYecKas: peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnnorexa [JOK
XUMHUYECKHX PeaKIuit https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHHUST MaCCHI BEIECTB. bubmuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl

17 BEIIECTBA MO YPABHECHUSAM bu6moreka [IOK
XAMHUYECKUX PEAKIUil. https://m.edsoo.ru/ff0d5708
[IpoBepounas pabora.

18| peaiu (Cooument, pasmoxes uGanotesa LIOK

’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)

19 swumcroneuer, OGobuenme n ubmoexa LIOK

‘ . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUH

20 KontponpHas padorta Nel o teme bubnuorexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIHID https://m.edsoo.ru/ff0d4290

g | B e roon Coora B LOK

' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H

p | Sl o aofens Buorra LOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax

23 CriocoOslI mosTyueHus: KUCIopoia B bubnunoreka [JOK

na6opaTopHH W IPOMBIINIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a
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[IpuMeHeHne Kucnopoaa

TennoBoit 3¢ exT XumMuIecKoit
peaKiuu, IOHSATHE O

bu6mmoreka [{OK

24 TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
TommmBo (HedTh b 1 METaH).

25 3;er;3Hce)I§I/I:¢l;OS’JI§FX(;H cn0c§6a1)1 Zro bubmorexa LHOK

’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
ITpakTaeckas Ta Ne 3 mo TeM
26 <<1P12nyqeiilean Eg?izlpaaijn: o bubmorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYEHHE €T0 CBONUCTBY»

27 Bonmopox — anemeHT u mpocToe bubnuoreka [IOK
BeiecTBo. Haxosxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
dusnyeckre 1 XUMHUUECKHE CBOMCTB

28 Bo;opoeﬂca l_e[pI/IMeHerIZ Boe;)p(:)nz ) bubmorexa LIOK

' ' https://m.edsoo.ru/ff0d4dd0
[IpoBepounas padora.

29 IToHaTue 0 KUCIOTaX U COJIIX bubmorexa ITOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mory4eHust BOJA0poaa B bu6mmoreka [IOK
1a00paToOpHH https://m.edsoo.ru/ff0d4dd0

0o
31 | omyaemme n cobmpanme sonopona bumotea LOK
. ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY

32 MousipHbiii 00BEM ra3oB. 3aKoH bubnnoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e

33| nemcorsa rasa v ene mascomony bu6morera LIOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3os 10
34 YPaBHEHUIO PEAKIIUU Ha OCHOBE bu6mmoreka [JOK

3aKOHA 00BbEMHBIX OTHOIIIEHUI ra30B
[IpoBepouHas paboTa.

https://m.edsoo.ru/ff0d5708
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[IpomexyTO4HBINA KOHTPOJIb KaueCcTBa
3HAaHUM 32 [IEPBOE MOJYTrOUE.

bubmuoreka [JOK

35 dusnyecKkue ¥ XUMUYECKHAE CBOWCTBA https://m.edsoo.ru/ff0d587a
BOJIBI

36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
MHJIMKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HackwiiieHHble 1 HEHACHIIIICHHBIE bubmmoreka [{OK
pacTtBOpbl. MaccoBasi J10Jis BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpaxTnueckas padota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
oTnpeieIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 [IpoBepounas padoTa o Teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo0.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

g | Mo n s ot B LOK

’ https://m.edsoo.ru/ff0d664e

aM(bOTEePHBIX OKCHJIOB

42 OcHoBaHHMsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHue u XuUMHUYECKUE CBOKMCTBA bubnuoreka [IOK
OCHOBaHHUi https://m.edsoo.ru/ff0d67ca

44 Kucnoter: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITony4eHune u XUMUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIATYpa, BuGnuotexa LOK

46 CocoObI NOJTYYEHUs, XUMHUECKHUE

CBOICTBA

https://m.edso0.ru/00ad9474
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[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC

bubmuoreka [JOK

47 «OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUI»
I'eneTnueckas CBsI3b MEX,
48 KJfI:afcaM;CH:Opcl:“aHSI/IIIe:KI/II;y bubmorexa [TOK
N https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o01enre 1 cucTeMaTu3arus bubnuoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9ch2
[TpoBepounas pabora 1o Teme
50 "£CHOEHBIG KJ'II;CCI)I HEOPraHMYECKHX bubmorexa LHOK
< https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKH ndukaun
51 XI/Iel\IZI/IT-IeeCKI(/)IX 3H€M§§j§l§ ?IOH?EI/IC 0 bubmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnyueckuii 3aKOH U
52 [Tepronnueckas cucrema bu6mmoreka [IOK
XMUMHUIECKUX 3eMeHTOB [I. 1. https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3otomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX OGOJ'IO‘IGKU Bubmiorexa LIOK
55 aToMOB 3JIeMeHTOB [leproanueckoit .
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHIO B bubnunoreka [JOK
[epuoanyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoauyeckoro 3akoHa bubnunoreka [JOK

JUIsL Pa3BUTHS HAYKH M MTPaKTUKH. 1.

https://m.edsoo.ru/00ada96e
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N. MenneneeB — y4€HbIl, IEAArOT U
rpak 1TaHuH

58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
59 HoHHas XHMHYECKas CBA3E 1 https://m.edsc]i).ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenoJsspHas 1 bubnnorexa [JOK
XMMHYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmnoreka IJOK
62 Crenens okuCeHHA 1 https://m.edséf).ru/OOadae28
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.e dsg).ru 100adb076
. bu6mmoreka [IOK
65 HTorosbiii KOHTpOTH 1 https://m.edsg).ru/OOadb486
66 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IeHNE U 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PeseprubIit ypok. O6001IeHNE 1 1 bubmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I Jata oOpa3oBaTeJibHbIE
o/ yp Beero OHTPOJILHBIE PaKTHYeCKHUe e — p
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B H3MECHCHUHU

2 CBOWCTB XEIMI/I‘ICCKI/IX JJIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 ]

HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca
8 ximacca»

Kinaccudukanus XxumMmuaeckux bu6mmoreka [JOK

6 o 1 )
pEaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousaTre 0 CKOPOCTH XUMHYECKOM

7 CaKIuu HOH}I];";I/IC 0 TOMOTCHHBIX U 1 bubmorexa [IOK
PCAKITH. https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHIX
[ToHsATHE O XMMHUYECKOM

aBHOBecHH. DaKTOPHI, BIMSIONINE
8 Ea CKOPOCTH XI/IMHqSCK,OI?I eaKmI/II/I 1 bubmorexa LIOK
p peaKtl https://m.edsoo.ru/00adc28c
U TIOJIOKCHUE XUMHYECKOTO
paBHOBECHS
9 OKHCIUTETBHO- 1 bu6mmoreka [JOK

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/00adcade
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Teopust IEKTPOIUTHIECKOU

10 qucconuanuu. CUabHBIC U clIa0ble bubmorexa LIOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHS peaKkui bubmorexa [TOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT B
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JACCOIHAIIAHN
XUMHYeCKHE CBOMCTB B
13 CBETE H;Ce)lciacBJSeHcHﬁi)%OHe bubmmorexa [TOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coJie bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTru3arus bubnuorexa [JOK
3HAHMN https://m.edsoo.ru/00addd12
0o
16 ggj}?ﬁf{i?ﬁ?ﬂ%;?;;ﬁ;;HLIX bubmorera [TOK
https://m.edsoo.ru/00addbfa
3a71a4»
[IpoBepounas pabora 1o Teme
17 «INEKTPOIUTUYECKAS bubnuoreka [JOK
nucconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
pEeaKIiK B PaCTBOPAX»
18| Xomammcomns cnoticren.si npmmepe Bu6morexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
19| comemconns coviorma, sompaonns Bu6morexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxkTrueckas pa60Tva Ne 2 no teme BuGnuotexa LIOK
20 «[lony4yeHne cOJITHON KUCIIOTHI,

HU3yYECHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348
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Beluncienus 1o ypaBHeHHUIM

. bubnmorexa [JOK

21 XUMIHECKHX PCAKLTH, CCITH OMH https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE — :

29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AJnoTtporHble MOAU(UKALIIY CEPHI.

23 Haxoxnaenue cepsl u eé bubnnorexa [JOK
COEIMHEHUH B MIPHUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

2 e n ximameote ubmiorera LIOK

N https://m.edsoo.ru/00ade802
CBOICTBa
s | g . Copa e B LOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMUYECKUE PeaKIInH, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeJibl
COEJIMHEHUSIMHU CepBI

27 Brruucnenne maccoBoii 1oau bu6mmoreka [JOK
BBIX0/Ia IPOIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01ast XapakTepUCTHUKA SIIEMEHTOB
VA-rpynmet. Asor, bubmuoreka [JOK

28 PactIpOCTPARCHHE B IPHPOAE, https://m.edsoo.ru/00adeea6
(bU3UYEeCKHEe U XUMHUYECKUE — '

CBOMCTBA
AmMUak, ero pusnyeckue u
29 XMUMHYECKHE c(goﬁCTBa MIOJTyYEHHE bubmorexa HOK
’ https://m.edsoo.ru/00adf004
Y IpHUMEHEHHE
30 IIpakTtruyeckas padora Ne 3 o reme bub6nuoreka [IOK

30



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

«IlonmyueHne aMMHaKka, U3y4eHHe
€ro CBOMCTB)»

https://m.edso0.ru/00adf180

A30THas KHUCIOTa, € Pu3nuecKue u

bu6mmoreka [{OK

31 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH
MMOHHSA B KAUECTBC MUH BHBIX
32 ?fnogpeHHﬁ. ine;l:nqee:cxoeepaﬂ bubnmorexa [TOK
o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
dbochopHas kucnora, GU3NIECKUE U
XUMHUYCCKHU BOUCTBA, II HHUC.
33 HCHOJ‘IEZOBZHCI/IeO Q)f)cq?;noolf }que ) bubmorexa HOK
https://m.edsoo.ru/00adf68a
Kaue€CTBC MUHEPATIBbHBIX
ynoOpeHuit. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu
[TpoMexxyTOUHBIN KOHTPOJIb
34 KadyecTBa 3HaHUH 3a MEPBOE bubmuorexa [JOK
MOJIYTOIUE. https://m.edsoo.ru/00adfc20
| Lo pempecraeme Bumorea 10K
’ . https://m.edsoo.ru/00adfd9c
XMMHUYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
o | e notem. Buorera LOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
37 VYroapHasg KUcioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
38 IIpaktuyeckas padora Ne 4 o reme bubnuorexa [IOK

"[loydyeHune yriekucioro rasa.

https://m.edso0.ru/00ae027¢
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KauectBennas peakuus Ha
KapOoHaT-UOH"

[TepBoHauanbHBIE TIOHATHS 00

bu6mmoreka [{OK

39 OPTAHIHCCKIX BEIIECTRAX KAk O https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIiIepo/ia
40 Kpemuwuii u ero coenunenus bubmaorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5.
a1 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3ama4 1o Teme «BaxHeitmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COCTUHCHUS
IIpoBepounas T
p | orermas o 1o v B LOK
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO011as XxapakTepucTuKa
XUMUYECKUX DJIEMEHTOB —
METaJIJI0B. MeTajndecKkasi CBsI3b U bu6mmoreka [IOK
43 .
MeTaUTHYeCKast KpUCTAUTHIeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUYCCKUN P bubamorexa [IOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIOB
O61ue crnocoObl MOTy4YeHUS
MeTtauioB. CrutaBel. Berauciaenus
45 110 ypaBHeHCI/I}IM XUMHYECKUX bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, eClii OJMH U3 PEarcHTOB
COJICPXKHUT IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIe METAILITBI bubmmotexa [IOK

https://m.edsoo.ru/00ael14b2
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48 OKcubl ¥ THAPOKCU/IBI HATPUSA U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [lesr0uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbI[Ui U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiimue coenuHeHNs KLU bubmaorexa LIOK
https://m.edsoo.ru/00ael15e8
51 O6O6HUICHI/IG M CUCTEMaTH3aIIus
3HAHUH
52 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
o
53 | Reerorms sommmero et Bubmiorera LIOK
; https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6moreka [IOK
>4 Amomnini https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBA OKCHIIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI M COJIU bu6mmoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cUCTEMATU3 AL
3HAaHUU
[TpakTrueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a71a4 1o teme «Baxuelmue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCAUHCHUS)
Brruncnenus nmo ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CITU OJIH BuGnuotexa LOK
60 W3 pEareHToB J1aH B U30BITKE UITU

COACPKUT NPUMCCH. Brruncienus
MacCOBOH JI0JIM BEIXOJIa MMPpOAYKTa

https://m.edsoo.ru/00ae1750
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peakinuu

O0001IEeHUE U CUCTEMATU3 AL

61 . 1
3HAaHUH
62 Hrorosas koTponpHas pabora 1
(IpOMEXYTOHBII KOHTPOJIb).
63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MOBCE/IHEBHOM KU3HU YeIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHNE 1 bubnuorexa [JOK
OKpY)KaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemieHnn 1 bubnnorexa [JOK
9KOJIOTMYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTeMAaTH3aIlMs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMaTH3aluUs 3HAHUH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3aluUs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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6.YYUEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIInoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHne»

METOJIUYECKHUE MATEPHUAJIBI J1J151 YUUTEJIA
bubmuorexa [JOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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