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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (enepaabHON paboueli mporpaMMbl BOCTIMTAHUS
U C y4yéTOM KOHIIEMIIUM TIperojaBaHusl y4deOHOro mnpeamera «XuUMHUS» B
oOpasoBaTenbHbIX opraHuzamnusax Poccuiickoit depeparuu.

[Iporpamma mo xuMuu Ha€T TPEACTABICHHUE O TIIENAX, OOIIEH CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJ/IepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro o KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TE€MaM MPOrpaMMbl MO XHMHUHU, ONPENENAECT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpenesiseT BO3MOXKHOCTU TMpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNlbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATEIHbHOCTH OOYYaroIIerocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpyeMble XUMHUEU MPEACTaBICHUS O B3aUMONPEBPAIICHUSIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEM IS  CaMOpa3BUTHUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATENbCKUX YMEHHM, HEOOXOJAUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOrO MBIIIICHUS, 3aKJIaJIbIBA€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
a/JIalTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKHU XMMUH Ha OINpeieIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepaHusi MporpaMMbl IO XUMUU COpMHUpOBaHa HAa OCHOBE
CUCTEMHOro noaxona k €€ msydeHuro. ComepaHue CKIIAIbIBACTCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS,

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBOpax.

Teoperuueckne 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE OAMIMPUYECKH
HOJYYEHHBIX U OCMBICIEHHBIX (PaKTOB, PA3BUBAIOTCSI NIOCIIEI0BATENBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIONHSS GYHKITUH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI U BO3MOKHOCTEN MPAKTUYECKOTIO MPUMEHEHHUS U MOJIYyYECHUS U3y4aeMbIX
BELIECTB.

OcBoeHue nmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAHUIO U METOAaM
NIO3HAHUs B Hayke. M3yueHue XUMUU NPOUCXOAMT C IPUBJICUCHHUEM 3HAHUN U3
paHee M3YyYEeHHBIX Y4eOHbIX mpeameToB: «Oxpyxkaromuii Mup», «buomnorus. 5—7
Kjaces» U «dusnka. 7 Kiacey.

[Ipy wu3ydyeHHH XHUMHM MPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHMYECKON HayKH Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
JESATENBHOCTH YEIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. 3agada
y4eOHOro MmpenMeTa COCTOUT B (JOPMHUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHATUI, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUH, TOCTYITHBIX
00001IEHNIT MHPOBO33PEHUECKOI0 XapakTepa, S3blka HAayKd, B IMPUOOIIEHUH K



HayYHBIM METOJIaM TIO3HAHMS MPH WU3YYCHUH BEIICCTB U XMMHUYECKUX PEaKIUil, B
(GbopMUPOBAaHUY U PA3BUTHH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEILHON U y4eOHO-UCCIIEIOBATEIBCKON JEATEIHHOCTH, OCBOCHUHU MPABUI
0e30macHOro o0panieHus ¢ BeIeCcTBAMU B TTOBCEHEBHOM JKU3HHU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUsSI BAKHOE
3HauYEHHE MPUOOPENH TaKUe IeIH, KaK:

— (dopMupoBaHHE MHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe
OOyJarommMxcss K CaMOCTOSTEIBHON IMO3HABATEILHON JEATEILHOCTH, HAyYHBIM
METOJIaM ITO3HaHMSI, (OPMUPYIOIIUM MOTHBAIIUIO W PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecIeueHne yCI0BUM, CITIOCOOCTBYIOITUX MPUOOPETEHHUIO 00YyJaIOIIMMHUCS
OIBITA Pa3HOOOPA3HON EATETLHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEILHOCTH;

— (dopmupoBanne oO0mieil (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMCHHH OOBSICHATH M OIICHUBATH SBIICHUS
OKpPYXAIOIEr0 MHpa, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMUH, TPUMEHSATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOW KU3HU U TPYAOBOU
NeSTENHHOCTH;

— ¢opMupoBaHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUSI 1EHHOCTH XHMHWYECKUX 3HAHUWU I8 BBIPAOOTKH DKOJIOTHYECKH
IeIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYIAOBOM JEATENHHOCTH B IEIIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH IPUPOLHOU CPELBI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M
CaMOBOCTINTAHMIO Ha OCHOBE YCBOCHHUS OOIIEYENIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUiIsS M HAMPaBICHHOCTH JaJbHEHIIIETO
o0y4eHusl.

OO6m1ee unco 4acoB, OTBEIEHHBIX ISl U3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpasoBanus, coctaBiser 136 wacoB: B 8 kimacce — 68 dacoB (2 daca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tema w BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUA B XMUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAS aTOMHasi Macca. OTHOCHUTENIbHAsS
MOJIEKYJIsIpHast Macca. MaccoBasi 10Jis1 XUMUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KomnuecTBo BemectBa. Moib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4HCJAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKkue U XMMHUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEAKIIUN (COSTUHEHUS, PA3JIOKECHUS, 3aMEIIeHUs, OOMEHa).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XUMHUYECKOH TMOCYJIOH, MpaBUjiaMu pabOThl B JIAOOpaTOpPUH U
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKMX BEIIECTB, HAOJIOJCHUE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBIECHUM, HAOII0IeHuEe U
ONKMCAaHWE MPU3HAKOB TMPOTEKAHUsA XUMHUYECKUX peakluil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) mpu HarpeBaHwy, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pPA3ZEIIEHUs CMECEH: C NMOMOUIbI0 MarHura, (puiIbTpoBaHUE,
BbINIApUBAaHUE, NTUCTWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBAPEHHOM
conmu, HaONIOJEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJENed MOJEKY
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopojn — 3j1€eMEHT M IIpocToe
BelecTBo. HaxokaeHue kucimopojna B mpupoje, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJyYEHHs] KHUCJIOpoAa B JIa0OpaTOpuud M MPOMBIILIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoje. O30H — aJuIoTponHas MOAU(PUKAIINS KUCIOPOIaA.



TemnoBoit 3pdeKT XUMUYECKOW peakiuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHUE MapHUKOBOro 3 dexTa, pazpyiieHue 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Bojiopoaa B npupoe,
bu3nYecKHre U XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI MostyueHus. Kuciorsr
U COJIN.

MomnsipHbIii 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHCHHSIM.

duznueckue CBOMCTBA BOAbL. Boma Kkak pacTtBoputrelb. PacTBOpBI.
HacekimienHble 1 HEHAChIIEHHbIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10715 BellleCcTBa B pacTBOpe. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupojie U B )KU3HU 4deioBeka. KpyroBopor Boasl B mpupoe.
3arpsi3HEHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA MIPUPOIAHBIX BOJ.

Knaccuduxanuss neoprannueckux coenuueHuid. Oxcupabl. Knaccudukanms
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIC, KHUCJIOTHbIE, aM(oTepHbIe) W
HeconeoOpazyromue. Homenkmatypa okcumoB. Dusnueckue W XHUMHYECKUE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknaTypa ocHoBaHui. PU3NYECKHE UM XUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndyeckue u
XAMUYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctm MmerayuioB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenknatypa coseil. @u3n4eckue u XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyyenue coiei.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuyeckuii IKCnepumenm:

KAQ4EeCTBEHHOE ONMPEACICHHUE COJIEPKAHUSI KUCIOPOAA B BO3AyXE, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHUE W W3YYCHUE CBOMCTB KHCIIOpOJa, HaOIIoAeHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS U
npeKparieHus TopeHus (Tmoxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCHJIOB U OITUCAHUE
UX CBOMCTB, TMOJy4Ye€HHE, COOUpAHHME, pACIO3HABAHME M U3YYEHHUE CBOWCTB
BoAOpoja (ropeHue), B3auMoiericTBue Bojioposia ¢ okcugom menu (I1) (BozmoxxHo
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOICHHE 00PA3I0B BEIIECTB KOJIUYECTBOM
I ™monp, uccienoBaHue OCOOCHHOCTEH pAaCTBOPEHHSI BEUIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM AOJIEH
pPacTBOPEHHOI'O BEUIECTBA, B3aMMOEHCTBHME BOABI C MeTaulaMu (HaTpUeM H
KaJbliieM) (BO3MOXHO HCIIOJIb30BAHUE BUAEOMATEPHUAJIOB), HCCJIEIOBaHUE
00pa3I10B HEOPTAaHWIECKUX BEIIECTB PA3THMUHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B pACTBOPAaX KUCJIOT U IIECIIOYEH, U3YYEHNE B3aUMOICHCTBUA



okcunia meau (Il) ¢ pactBopom cepHOM KHUCIOTHI, KHCJIOT ¢ METallJlaMH, peaKIuii
HEUTpaIu3alui, NOJyYEHUE HEPACTBOPHUMBIX OCHOBAHHWM, BBITECHEHUE OJHOTO
MeTaJlla APYTrUM U3 PacTBOpPA COJM, PELUICHUE YKCIEPUMEHTAIBHBIX 337a4 110 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUID.

Hepuoanuyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHMX
iemenToB JI. WU. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiacCU(PUKAIIMM XUMHUUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHbBIE OKCHIBI
Y TUAPOKCH/IBL.

[Iepnognueckuii 3axoH. [leproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuonas u ninuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuyeckux ayemeHtoB JI. WM. Menneneesa. Ilepuonsl u Tpymimbl.
PU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[lepuognueckonn cucremnl JI. M. MeHnneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUS paJnyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUNTMYECKUX CBOMCTB I10 IPYIIAM U HEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbll U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHnTHass (MoJsipHass YW HEMOJIApHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLHUU.
IIponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3ydyeHue OOpa3IOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, INPOBEIAEHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnoie ceasu

Peanmu3anusa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MIOHATUM, TAK U MOHSITUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO6miue ecTeCTBEHHO-HAY4YHBbIE MOHATHUSA: Hay4dHbIN (akT, rumoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCU(PUKALMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHE, MOIEIIb, SIBIICHHE.

®du3znkKa: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsjll, BEUIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBA, ra3, (U3MYECKHE BEIUYMHBI, €IMHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TOPOAbL, OJIE3HbIE
MCKOIIa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKasi peaKIus

IIepunonnueckumii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHOOB, KAJIHSL, KATBLIUA U X COCAUHEHUN
B COOTBETCTBMHM C TIOJOXXEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHnue BelecTBa: BHJBI XUMHUYECKOM CBS3U. THIBI KPHUCTAaUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHUJa XMMHUYECKOM CBS3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOMCTBa BEILECTB, OTHOCALIMXCS K Pa3IW4HbBIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEHETHYECKAas CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluid Mo pa3auyHbIM NpHU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEILIECTB, IO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
ypaBHEHUSI.

[Tonsatue o ckopoctu xumuuecko peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusaxX. [[oHATHE O TOMOT€HHBIX M T'eTePOreHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEaKUUHW U IIOJIOKEHUE XMMHYECKOTO

paBHOBECHS.
OKHCIINTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEINBHON pEeaKLuH. CocraBienue YPaBHEHUI

OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOja
3JICKTPOHHOTO OajaHca.



Teopust JJIIEKTPOIIUTHUECKON JUCCOUUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
KatnoHnsl, aHnoHbl. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMUYHBIMU BHIAMU
xuMHuuyeckoil cs3u. Crenens nucconuanuu. CuiabHbIE U clla0ble 3JIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YpaBHEHUs peakuuil. CBOWCTBa KHUCIHOT,
OCHOBAHUI U CoJiell B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTUYECKOIN TUCCOLMALIUN.
KauectBenHble peaknnu Ha HOHBL. [IOHSTHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTAaHUYECKHUX
BEIIECTB — METAVIOB W HEMETaNIoB (rpadura M ajiMasa), CIOXKHBIX BELIECTB
(x10puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIIUK OT
BO3JEHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCIENOBAHHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, IPOIIECCA TUCCOLMALIMN KUCIIOT, LIeT0Uei U cojlel (BO3MOKHO
UCMOJIb30BAaHUE BHUAEO MaTEpUAIOB), MPOBEACHHE OIBITOB, WILIOCTPUPYIOIIUX
NpU3HAKK TMPOTEKaHWS peaKIuii HWOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHHUE Ta3a, 00pa30BaHHME BOJbI), ONBITOB, WLUIIOCTPUPYIOIIHUX HPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX pPEAaKIUi (TOpeHHe, peakLUuu passioKeHus,
COEIUHEHMSI), pacllO3HaBaHWE HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
KA4YECTBEHHBIX PEAKIUN HA HOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTauibl ¥ MX COeAMHEHUA

OOmass xapakTepucThka TrajoreHoB. (OCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha MIPUMEpE XJ10pa (B3aUMOIEHCTBUE
C MeTajulaMH, HEeMeTallJlaMH, Menoyamu). XjopoBonopod. CossHas KHUCIOTa,
XUMHUYECKUE CBOMCTBA, IOJyd4eHHE, NpUMeHeHue. JlelictBue xymopa H
XJIOPOBOAOPOZA HA OPTAHU3M YelnoBeKa. Baxxnenmue XJ1opuasl 1 UX HAX0XKAECHUE B
IPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (U3NYECKue CBONCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U Cepbl. AJIOTPONHBIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE, (PU3HYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHnast kucnoTa, GU3NYECKue U XUMUYECKHE CBOMCTBA (0011Me KaK NPeACTaBUTENs
KJlacca KUCJIOT U crneuuduueckue). XUMHUECKHE PEaKLWH, JIEKAUMe B OCHOBE
IPOMBIIUIEHHOTO crocoba MOJy4eHUs] CepHOM KHUCIOThl. IIpumeneHue cepHoii
KuciaoTel. ConM CepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJiab(paT-HuOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TIpUpoJE. XUMHUYECKOE 3arps3HCHUE
OKpYXAaIOLIEH Cpelbl COCOUHEHUSMH Ccepbl (KHUCIOTHBIE MOXKIW, 3arpsA3HEHUE
BO3/lyXa ¥ BOAOEMOB), CIIOCOOBI €ro MpeAoTBpaIlcHusI.



OO6mias xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIEHHS. A30T, PacIpOCTpPAHEHUE B MPUPOJE,
¢usnyeckue u XxumMuieckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
(u3nyuecKre U XMMUYECKUE CBOMCTBA, NOJyUyeHUEe U npuMeHeHne. Colu aMMOHMS,
ux QU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
WOHBl aMMOHHMs. A30THAasl KHUCJIOTa, €€ MojydeHue, PU3HUEeCKUe U XUMHUUYECKHE
cBOiicTBa (OOLIME Kak MpEACTaBUTENS Kjacca KHUCJIOT U CHeHH(pHUECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX yI00PEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPY>KAIOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOX/AH, 3arps3HEHHE BO31yxa, MOouBbl U BojnoéMoB). docdop, amnoTponHbie
monudukanuu docdopa, Guzndeckne u xumudeckue cporictBa. Okcun docdopa
(V) u dochopnas xucmora, pusmyeckrue M XUMUYESCKHE CBOWCTBA, TOJYYCHUE.
Ucnonb3oBanue hochaToB B KauecTBe MUHEPATIBLHBIX YI00PEHHIA.

O6mias xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIIEHUS. Y TIIEPO/, JTIOTPOITHbIE MOAU(DUKALINY,
pacnpocTpaHeHue B MpUpPoAe, PU3NUECKHE U XUMUYECKHE CBOWCTBA. AJicOpOLHS.
Kpyrosopor yrimepona B mnpupoae. OKcuibsl yriepojaa, HX (QuU3MYecKue u
XUMUYECKUE CBOWCTBA, JIEUCTBUE HA JKUBbIE OPraHU3Mbl, IIOJYy4YEHUE U
IpUMEHEHHE. DKOJOTHYEeCKHe MPOOJIeMbl, CBs3aHHbIE ¢ okcuiaoM yriepoaa (1V),
TUIIOTEe3a TJI00ATIbHOTO TMOTEIJICHUsI KJIMMaTa, NMapHUKOBBIM 3¢ @dekT. YronbHas
KUCIIOTa W €€ colM, uX (PU3nMyecKkue M XUMUYECKHE CBOMCTBA, TOJYYCHHE U
npuMeHeHnue. KauecTBeHHast peakuuss Ha kapOoHaT-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polii B JKM3HH 4YeloBeKa. MarepuasibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUM.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMIOJYyYEHUE U
npuMmeHeHue. CoenquHenus KpeMHuus B npupoje. O01ue npeacraBieHus 00 OKCuae
kpemuus (IV) u kpemHueBoil kucinore. CHUIMKAThl, UX KCIIOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeilllre CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
eMeHT, OeToH, kene300eToH. I[lpobiiemMbl 0€30MacHOrO  MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3IoB HEOPTaHWUYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
NIPOBE/ICHNE KAUYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIIOICHHE MPU3HAKOB



UX MPOTEKaHUS, OIBITHI, OTpaXKalllue (QU3NYECKHUEe U XHWMHUYECKHE CBOMCTBa
rajJIoreHOB M MX COCIMHEHUN (BO3MOYKHO MCIIONb30BaHUE BHUIEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOT€HUI0B), O3HAKOMJIEHHE ¢ 00pa3LamMu
cepbl M €€ COeAUHEHUSIMU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
Ha0JII0/IeHHE Mponecca 00yrJIMBaHUs caxapa MoJ| JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTBI, U3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI,
NpOBEJCHNE KaUYEeCTBEHHOM peakluu Ha Cylb(paT-uoH U HaOJII0JeHIe IpU3HaKa eé
NPOTEKAHMSI, O3HAKOMJIEHHE C (DU3MUYECKUMHU CBOMCTBAMM a30Ta, gocdopa U UxX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u dochopHBIX yI0OpeHHH, MONydyeHHe, coOOMpaHue, paclio3HaBaHUE M W3YYCHHUE
CBOMCTB aMMMAKa, IPOBEJACHUE KAYECTBEHHBIX pPEAKUMHA HAa HMOH aMMOHHS U
dochaT-uOH M W3yyEeHUE TMPU3HAKOB HMX MPOTEKAHUS, B3aUMOJECHUCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAbK (BO3MOYKHO HCIIOJIb30BAaHUE
BUJEOMATEPUAJIOB), H3YYEHHE MOJETEH KpHUCTAUIMYECKUX pEHIETOK aaMmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aiCOPOIMM PaCTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, IMOJIy4YEeHHE,
coOupaHue, pacro3HaBaHUE U U3YyUYEHUE CBOMICTB YIJIEKUCIIOIO rasa, MpoBEIEHUE
KayeCTBEHHBIX PEaKIUil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4EHHUE NMPU3HAKOB MX
OPOTEKAHMS, O3HAKOMJIEHHWE C MPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANbHBIX 3aad Mo TeMe «BakHellme HeMeTambl U uX
COEITUHEHUSI.

MeTanbl 1 MX COeIUHEHUSA

OO6mas xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noioxeHus B llepuomuueckod cucreme xumudeckux oiementos . .
MenneneeBa u crpoeHus atomMoB. CTpoeHue MeramuioB. Metannudeckasl CBs3b U
METAUINYECKAasT ~ KPUCTAUIMYECKAass  pEIETKA.  DJIEKTPOXUMHUYECKHNA  psf
HanpsLKeHU MeTayioB. @U3NYECKHe U XMMUYECKHE CBOMCTBA MeTaioB. OOmue
CIocoObl MoNydeHUs: MeTayioB. [loHATHE O KOPpPO3MM METaIOB, OCHOBHBIE
CIIOCOOBI 3aIIUThI UX OT KOoppo3uu. CriiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounbie MeTaIbl: NojIokeHUe B lleproanueckoil cucteMe XMMHYECKUX
anemenToB JI. YI. MeHaeneeBa, CTpOEHHE MX aTOMOB, HAXOXKIEHHE B INPHUPOJIE.
dusnueckre U XMMUYECKUe CBOICTBa (Ha mpumepe HaTpust U Kaiusi). OKCUabl U
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHue ImIeNOYHbIX METANIOB M HX
COEIMHEHN.

[lenoyHo3eMenbHble METAUIbl MarHuid M KalbLMW: [OJOXEHHE B
[Iepuognueckoit cucreMe xumuueckux 3yiemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJAEHUE B Npupoze. Pu3nueckue U XMMUYECKUE CBOMCTBA MArHus U



Kasblus. Baxxueiie coeIMHEHUS KabIus (OKCUI, TUIPOKCHU/I, o). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AmroMuHUN: nonoxeHue B [lepuonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aTOMa, HAaXOXIECHHE B npupone. Puzndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHUS. AM(POTEpHbIE CBOMCTBA OKCHIA M TUIAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B Ipupone. Pusnyeckue Hu
XUMUYECKHe CBOMCTBA kene3a. OKCUbl, THAPOKCUIBLI U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOKCTBA U TOJIYYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3yYE€HHE PE3YyJbTATOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJIEUCTBHUS OKCHIA
KISl M HATpUsl C BOJOM (BO3MOXHO UCIIOIb30BAHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAHNUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS Kele3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MArHUs, KaJIbIHs, ATFOMUHMS, IIUHKA, xerne3a (1)
u xene3a (1), menu (Il), HaOnmroneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlus W Kajdbluid (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHU/IA ATIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3ajay no TeMe «BaxHeiine
METaJUIbl U UX COETUHEHUS.

XuMHS M OKPYKAOLIA"A cpeaa

BemecTtBa m marepuansl B IOBCEJHEBHOW W3HM 4elOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorms mpu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIieh cpeabl (MpeaenbHas I0myCTHMAast
KOHIeHTpalus BemiecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3K0I0rHYecKux
npo0seM.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepHuaJbl).

Mescnpeomemmnule ceasu

Peanmu3anpsa MeXnpeIMETHBIX CBS3€M NPH W3y4YEHMM XHMHM B 9 Kiacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH U OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OO0mue eCTeCTBEHHO-HAYYHBIC IMOHATHSA: HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEeOpus, aHajdu3, CHUHTE3, KiIaccuPukauus, TMEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHUE, MOJeNlb, SBJICHUE, MaPHUKOBBIN
3 dekT, TEXHONOT U, MaTEpUAIIbI.

dwusrka: Matepus, aToM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIbI,
PaAMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKUM 3aps, IPOBOJHUKH,
MOMYIPOBOAHUKH, JIUIJCKTPUKU, (POTODIIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, paCTBOpP, PACTBOPUMOCTD, KPUCTAIITUIECKAsT
pemérka, CIUiaBbl, (PU3NYECKHE BEIMYUHBI, SAMHHUIIBI M3MEPECHHS, KOCMHUYECKOC
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, npixanuwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITbHBIE
yIOOPEHHSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
HCKOIaeMbIe, TOTIMBO, BOJIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCTIMTATEIBHON JIEATEIHLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCHICKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHITHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIUAIN3AINN 00YyJarOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OpHMEHTallUd U
paciIMpeHne OmbITa AEITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(pOpManuend o
NEPEOBBIX JOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa M 0OIIECTBa;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO
TI0JIE3HOM, Y4eOHOMCCIIE0BATENHCKOM, TBOPUECKON U IPYTUX BUAX ICATEIHHOCTH,
TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOM MAEATEIbHOCTH IPHU BBINOJIHEHUU
y4eOHBIX, IMO3HABATENbHBIX 3a/1a4, BBINOJHEHWH XHMHUYECKUX SKCIEPUMEHTOB,
CO3JIaHUH YUE€OHBIX TPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO U B3aUMOITOMOIIT!
B IIpoLiecce ITOW yueOHOM AeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYNKH CBOMX TOBapUUIEH C MO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOILIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABISIOLINE
OCHOBY JUIS TTOHMMAaHHUS CYITHOCTH HAyYHOW KapTHUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS TPUPOIBI, B3aMMOCBS3SIX YEIOBEKa C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTebHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHMN IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO3HABATENbHOW, MHPOPMAIIMOHHON W YHUTATEIHCKOW KYIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOH, JIOCTYIHBIMM TEXHUYECKUMHU CPEICTBAMH  HMH(POPMAITMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O WM TIO3HAHMIO, JFO003HATEIbHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBI 00pa3 JXKWU3HHM, OCO3HAHWE IOCIICJACTBUUA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEaIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

HMHTEpeC K MPaKTUICCKOMY M3YUYCHHUIO TTPodeccrii U Tpy/ia pa3IudHOro poja,
yBOXEHHUE K TPYLY B PE3YJIbTaTaM TPYIOBOM IEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMCHEHUSI  MPEAMETHBIX 3HAHWMA 10 XWMHH, OCO3HAHHBIA  BBIOOD
WHIUBHUIYATbHON TPACKTOPUHU MPOJOJDKEHHUS 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I11eJIECO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KH3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, IOHWMAHHWE IIEHHOCTH 3J0POBOTO M
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY M TICHUXUUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIFOJICHUS
npaBmII 0€30ITaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pelieHus 3aja4, CBSI3aHHBIX C OKpY Karoleld IPUPOTHON CPEIo, JJIsl TOBBIIIICHUS
YPOBHS  DKOJOTMYECKOW KYJIbTYpPhl, OCO3HAHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN ITPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC JIJIS
dbopMupoOBaHUsI MUPOBO33PEHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHSsl, TPUHITHII,
rurnore3a, (QakT, CUCTEMa, TMPOIECC, OIKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
NEeSATENTbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble jjornueckue aeiicTBus:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUU (BBIACIATh UX XapaKTEpHbIC
NPU3HAKY, yCTaHABIWBATh B3aUMOCBS3b C JAPYTMMHU TOHSITHUSMH), HCIOIH30BaTh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAYy OOBEKTaMH H3Y4YCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI MOHATUS (MpPEIMETHBIE W
METanpeaMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIEHU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTAa), XHUMHUYeckas ¢opMylina U ypaBHEHHUE
XUMUYECKON peakluu — NpU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEpU30BATh CYIIECCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IOCTABIICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI TIO TPOBEPKE
MPaBUILHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOJoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOPpMYITHPOBATH 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWH(OOPMAIUIO
pa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE MPUMEHSTh Pa3IU4HbIC METOJIBI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOT'O UCTOJIB30BAHUS PA3TUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMAIBHYIO (pOpMyY TpeacTaBieHus: nHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh MW AaHAJIM3UPOBATh B Tpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3a7]aBaTh BONPOCHI (B X0/e 11anora u (Win) JUCKYCCHUH) MO CYIIECTBY
oOcyXmaeMol TeMbl, (QOpPMYyIUPOBaTH CBOM TPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUSI TIPEIOKEHHOM 3a/1a4u;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTax; JAeNaThb MPE3EHTALUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIBHOCTH  MPU  PELICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryiasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENHHOCTD, BRIOUPATh Harbosee d(PPeKTUBHBIC CITOCOOBI peIeHUsT yUeOHBIX U
MO3HABATENBHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIOJIH30BaTh U aHATU3UPOBATH KOHTEKCTHI, Mpe/IjlaraéMbie B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4dHbI€ 3HAHMS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NESITEIbHOCTH  II0  TOJYYEHHIO HOBOTO  3HAHWSA, €ro  HHTEPIpPETALUU,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOydenusi B 8 kiacce npeiMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PACKpbhIBaThb CMBICII OCHOBHBIX XHUMHUYECKUX ITOHSITHM: aTOM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOIHOPO/IHAS ), BaJIECHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JIOJIsl XUMUYECKOr 0 3JIEMEHTa B COSTMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, JIJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasl peakuus, KiaccuPukamus peakiuil: peaxiuu
COCIMHEHMS, PEaKUUHU PA3J0KEHUSA, PEAKUUM 3aMCEIICHHS, PEaKUUH
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
SIIPO aToMa, JIEKTPOHHBIN CIION aTOMa, aTOMHAsI OpOUTaJIh, PaIUyC aTOMa,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJApHAs KOBAJICHTHAsA CBSI3b, HOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJIsi BENIECTBA
(TpolleHTHAs KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJb30BaTh XUMHUYECKYH) CHMBOJHUKY JUIS COCTaBjieHHUs (opMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCICHMSI  DJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU I10
dbopmyiiaM, BHJ XUMHYSCKOM CBSI3M (KOBajJeHTHAas ¥ HMOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JNIEMOHCTPUPOBATh IIOHUMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB OT WX MOJOXKEHHUS B lleprmommueckoil cucrteme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATh W XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMBl XHWMHYECKHX JJEMEHTOB: pPa3juyarh MOHATUA «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TEPHUOJbI, COOTHOCUTh OOO3HAYCHUs, KOTOPbIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MengeneeBa» C YMCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX JIEMEHTOB (COCTaB U 3aps]l SApa, 00LIEe YUCIIO JIEKTPOHOB U
pacnpeziesieHue X 10 AIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOATBEPKAsl OMMCAHUE NTPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM IIPOTEKAHUS XHMMHYECKUX IPEBpALICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACCHI BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JIeMEHTa MO (opMysne COEAUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHHIO
XAMUYECKON PEAKIIHNH;

IPUMEHSATH OCHOBHBIE ONEPAllMU MBICIIUTEIbHOMN 1€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHCTEMaTU3alLUI0, KIAaCCU(PHUKAIUIO,
BBISIBJICHUE ITPUYMHHO-CIIEICTBEHHBIX CBSI3€d — JUISl M3YYEHHsI CBOMCTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAOJIOJEHUE, U3MEpPEHUEe, MOAEIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CJIEZIOBATh MpaBUiIaM MOJIb30BAaHUS XUMHUYECKOM MOCYA0N U TaOOPATOPHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUMUSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XMMHUYECKHX OIBITOB MO MOJIYYEHHUIO U COOMPAHHUIO Ira3000pa3HbIX BEIIECTB
(BomopoAa M KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPEACIEHHON
MacCOBOW J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WLIENOYEH U
KHCJIOT C ITOMOUIbI0 MHAUKATOPOB (JIaKMYC, (heHOoNI(pTanenH, METUIOpaHK

U pyrue).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUYECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBOM 3dexT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOME€Ha, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKHCJIUTENh, BOCCTAHOBUTEIb, OKUCJIEHUE U BOCCTAaHOBJICHUE, aJUIOTPOIHSI,
aM(}OTEepPHOCTD, XUMHUYCSCKas CBSI3b (xoBajyieHTHas, HOHHAs,
METaJUTMYECKasl ), KpUCTAIUTNYECKAS PEMIETKA, KOPPO3HS METAIIIIOB, CILIABBI,
CKOpPOCTh XMMHUYECKON PEAKIUM, MPEAECIbHO JOMYCTUMAasi KOHUCHTpAIU
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMUYECKUX IIOHATHH U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY JJIi COCTaBjieHUs Gopmyi
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENECIISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHANJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAacCy COEIMHEHUM 1o (opMyriaMm, BUI XHUMHUYECKOU
CBs3W (KOBWJICHTHAs, WOHHAs, META/NIMYECKas) B HEOPTraHMYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbich llepuommnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3IMyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» u  «moOodYHast
noarpynna (b-rpynma)», Manble W OOJNBIIME TIEPUOJBI, COOTHOCHTH
0003HauYEeHUS!, KOTOPbIE UMEIOTCS B IEPUOIMUECKOM TabuIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsin sjapa, oOIIee YHCIO DJJISKTPOHOB U pPACHpe/elieHHe WX 10
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MCHEHUU
CBOIWCTB 3JIEMEHTOB M WX COCIMHCHHHN B MPEAEIaX MaJIbIX MEPUOAOB U
IJIaBHBIX MOATPYNIN C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMHUUYECKHE PEaKIMU (MO0 YMCIy M COCTAaBy Y4YacTBYIOIIMX B PEAKIIMHU
BEILIECTB, MO TEIIOBOMY 3((DEKTy, MO U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIME W CHEeU(UUECKHEe XUMHUUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKIAsT OMUCAHUE
MPUMEPAMUA MOJEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIN;

COCTABJIATh YPABHEHUS DJIECKTPOJUTHUYECKOW JUCCOLMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XHUMHYECKUX TPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHTEIBLHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCTMHCHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPAaBHEHHIO
XAMUYECKON PEAKIINH;

COOTI0IaTh TIPAaBUIIA TTOJIB30BAHUS XUMUYECKOM IMOCYI0U 1 JTa0OpaTOPHBIM
o0Opy/lOBaHMEM, a Tak)Ke IMpaBuia oOpalleHuss C BelIeCTBAMH B
COOTBETCTBMM C HHCTPYKIHMSMHU TI0 BBINOJHEHHUIO JIaOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka 1 yriaeKkucsoro rasa);

MIPOBOIUTH PEAKIINHU, TTOATBEPKAAIOIINE KaueCTBEHHBIN COCTaB Pa3INYHbIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM MYyTEM XJIOPUI-, OPOMHI-, HOAUI-,
kapOoHat-, (ocdar-, cunMkar-, Ccyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIbHOM JIEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIHUIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBS3€H — JUIA M3YYCHHSI CBOWCTB BEIIECTB M XMMHYECKUX
peakIuii, eCTECTBEHHO-HAyYHbIC METO/bl IIO3HAHUS — HaOJI0JICHHUE,
HU3MEpEeHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBaHue pa3iesioB u

KoanuecTBO 4acos

KonTtpoabHsbie

IIpakTH4eckue

JIeKTPOHHBIE (HU(PPOBBIE)

n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoTbI
Pa3nea 1. [lepponayajibHbIe XUMUYECKHE NOHSTHS
XuMus — BakHasi 001acTh
11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [IOK
MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BEKa
12 BemecTBa u xuMuueckue 15 1 bubmuotexa [JOK
peaKiuu https://m.edso0.ru/7f41837c
Hroro no pazueny 20
Pa3jen 2. Baxkneiime npeacTaBuTe 1M HEOPraHU4eCKNX BeleCTB
21 Boznyx. Kucnopog. Ilonstue 6 bu6nuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonsitre o kucnorax 3 1 Bbu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6nuoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHEBIE KJIACCHI 1 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro no paznemny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumuueckux ieMenToB /[. U. MenaesneeBa. CTpoeHue aToMOB.
XHMI/I‘leCKaﬂ CBA3b. OKI/IC.]II/ITeJI])HO-BOCCTaHOBI/ITeHbele peaKum[



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 31eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue atoma
XUMHYeCKas CBI3b. Bt 1OK
HOInoTeKa
3.2 OKHCIHTE EHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nes 1. BemecTBo M1 XUMHYecKHe peaKIIuH
11 [ToBTOpenue u yrinybiieHre 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3/iesIoB Kypca 8 kjacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs! JUCCOLIHALIMSL. bu6mmoreka [IOK
1.3 8 1 1
XHUMHUUYECKUE PEaKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTanabl M MX coeIlMHEHUS
51 OO01mmas xapaKTepUCTHKa XUMUIECKUX 4 1 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [IOK
' PYIIIBL £-€p https://m.edso0.ru/7f41a636
COCIMHEHUS
OO0mmas xapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorera [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHIECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepona u 8 1 2 bubmnorexa [JOK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 25



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

Paznen 3. MeTa/jibl M HX COeIUHEHUSA

. bu6mmoreka [JOK
3.1 Obmpe croiicTa MeTaILIOB 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [IOK
3.2 Bakueilimne MeTaIbl X UX COETUHEHUS 16 httos://m.edsoo.ru/7f41636
Hroro no pazueny 20
Pasjnen 4. Xumus u okpy:xamomas cpeaa
4.1 BeitiecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMmst 3 bubnmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

8 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
TeMma ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchbl
1 [Ipenmer xumuu. Pons xumuu B 1 but6mmoreka [IOK
’KM3HM YeJI0BeKa. Tena v BenecTna https://m.edsoo.ru/ff0d210c
5 [TonsTHE O MEeTO1aX IMO3HAHUS B 1 bubmuorexa [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUH U PUEMBI 1 bubmuoreka [IOK
oOpaieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yuctele BemecTBa u cMecu. CiocoObl bubmuorexa [JOK
4 . 1
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa LOK
8 [ (1 TIPHNED https://m.eds00.ru/ff0d28c8
OYHCTKY TIOBAPEHHOU COJIN )»
bub6mmoreka [IOK
6 A 1
TOMBL 1 MOICIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE FJIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIICCTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa LOK
Yp Y4 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.

but6mmoreka [IOK
10 X .B
umiriecKas popmyna. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYCCKHUX 3JICMCHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNnbHASE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JII XUMHYECKOTO bu6moreka [IOK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. but6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABJICHUA. bubmuorexa [IOK
XuMHUYEeCcKas peakuust https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBus MPOTEKaHUs bu6muoreka [IOK
15 N
XAMUYECKHUX pEeaKIun https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubmuorexa [IOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BrluncieHus: KoJau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUAM bubmmorexa LOK
H P . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukamnms XuMu4ecKux
18 €aKIil (COeIMHEHUs, Pa3I0KEHUS bubmorexa LIOK
pearht A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHnmKIoneauct. O0o0ImEeHue u bubnmorexa LIOK
’ . https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3alus 3HAaHUI
20 Konrtponsnas padora Nel mo reme bubmuoreka [IOK

((BCH_[GCTBa U XUMHWYCCKUC pCaKIIuU»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d37fa
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Bo3nyx — cMmech razos. Coctan

21 Bo3nyxa. Kucinopon — sneMeHT u bubmmorexa LOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Ou3nYecKue U XUMUIECKIE CBONCTBA
22 KHCIIOpOJia (pEeaKIuy OKUCIICHUS bubmmorexa OK
poaa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenune). [lorstue 00 oxcumax
Crioco0sI MOJTydeHHUsT KHCIIOpOo/ia B
23 JabopaTopuH iqn OMBI]_HJIerH(iTI/I bubmmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TemnnoBoii 3 ekt xumudeckon
24 peakiuu, MOHATUE O bu6nuorexa [IOK
TEPMOXHMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, YTOIb U METaH).
25 3ar HSH@IEHC(I;OS . a, CTIOCOOBI iro bubamorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALIICHUS
[paktuyeckas padota Ne 3 o reme
26 «IlonyueHnue u cobupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOpOJ1a, U3yYEHHE €T0 CBONCTBY
97 Bonopon — anemeHT u npocTtoe bu6nuoreka [IOK
Belectso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4ddo
28 ®uznyecKkrue 1 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
Bojoposa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
2 I1
o OIFITHE O KHEOTax 1 coix https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MosTydeHus: BOJAOPoOa B bubnuotexa [JOK

JabopaTopun

https://m.edsoo.ru/ff0d4dd0
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[Ipaktruueckas padota Ne 4 o Teme

31 «IlonydeHnne u coOUpaHre BOIOPOIa bubmorera [JOK
i oHp FOPOAa, https://m.eds00.ru/ff0d4f42
U3Y4YEHUE €TI0 CBOMCTBY
32 MossipHblii 00bEM ra30B. 3aKOH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOIHYECTBA
33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubmmorexa OK
. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Breruncienust 00bEMOB ra3oB 1o
34 ABHCHUIO PEAKIIUN Ha OCHOBE bubamorexa [JOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHAa OOBEMHBIX OTHOIICHUI Ta30B
35 ®duU3nUeCKUe U XUMUYECKUE CBOMCTRA bubmuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTue 00 bubmuorexa [IOK
WHJNKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputes.
37 HaceliienHbie 1 HEHACHIIIEHHBIE bubmunoreka [JOK
pacTtBOpbl. MaccoBas 10J1s1 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[paktuyeckas padota Ne 5 o reme
«IIpuroroBiieHue pacTBOPOB C bubnuotexa [JOK
38 .. . N
OTpeICNIEHHON MacCOBOM JTONEN https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEIMIECTBA»
39 KonTponbnas pabora Ne2 o Teme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaIus, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenue n XuMHUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U bubmorera [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHoBaHHsI: COCTaB, K1accuduxams, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHune u XuMu4YecKue cBOWCTBa bubnuorexa LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnots: coctas, knaccuduxanus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XUMHYECKUE CBOMCTBA bu6nmnoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocoﬁ(ibllj O )CHI/IH XI/IMI/I‘IZ(F:)KI/IC bubmmorexa [JOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[paktuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME bu6muoreka [IOK
«OCHOBHBIE KJIACCHI HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'eneTndeckas CBsI3b MEKIY
48 KJIaCCaM¥ HEOPTaHUIECKIX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COeMHEHUN
49 O06001IeHNE  CUCTEMAaTH3aIIHs bubmuorexa [IOK
3HaHUUI https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no Teme
" bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

coenuHeHUH"

https://m.edsoo.ru/00ad9ela
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[lepBbie MOMBITKY KIacCUPUKATUU

51 XAUMHUYECKHX dJIeMeHTOB. [loHsITHE O bubmorera [JOK
https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U
59 [Tepuonnueckas cucrema bubmuoreka [JOK
XUMUYECKHX dj1eMeHToB []. 1. https://m.edsoo.ru/00ada52c
Menaeneesa
53 [lepuoasl, rpynbl, MOATPYIIIEI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6mmoreka [JOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CTtpoeHue AIIeKTPOHHBIX 000I0YCK
55 aTOMOB 3J1IeMeHTOB [lepunonnueckoii bubmmorexa HOK
https://m.edsoo.ru/00ada6bc
cucteMsl /1. 1. MeHaeneeBa
XapaKkTepucTuKa XMMHIECKOTO
56 3JIEMEHTA T10 €ro MOJI0KEHUIO B bubmuorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronnueckoro 3akoHa
JUISL pa3BUTHS HAYKHU U MIPaKTUKU. [l bubnuorexa LIOK
57 .y
N. MenaeneeB — y4€HblH, Me1aror u https://m.edsoo.ru/00ada96e
rpakJlaHUH
DIIeKTPOOTPUIIATETLHOCTh ATOMOB bu6nmoreka [IOK
58
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6moreka [JOK
59 VorHas xumireckas cessb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YECKast bubmmoreka [LIOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenossipHas 1 bu6nmoreka [IOK
XUMHUYECKAsI CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa LIOK
62 CTeneH, okuceHHs 1 https://m.edSO(])_.[ ru/00adae28
63 OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE 1 bubmmorexa [LIOK
peaxuuu https://m.eds00.ru/00adb076
bubmmorexa [LIOK
64 OxHCIUTEN 1 BOCCTAHOBUTEIU 1 https://m.e dso:)_.[ru 100adb076
Kontponbnas padota Ne4 o reme
65 «CTtpoeHue aToma. XuMHUYECKast 1 bubamorexa [IOK
https://m.edsoo.ru/00adb486
CBS3b»
66 Peseprublit ypok. O600mIIeHNE U 1 bu6nuoreka [IOK
cHUCTeMaTH3alrs 3HAHUN https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001IeHNE U 1 bubmuorexa LIOK
cucTeMaTH3aIus 3HaHuI https://m.edso0.ru/00ad9ch2
68 Pezeprublit ypok. O6001IeHNE 1 1 bu6nuorexa [IOK
cHUCTeMaTH3alurs 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Konn4yectBo yacos DJIEeKTPOHHBIE
Ne Hdara nu@poBbIie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bceero u3ydeHusi | oOpa3zoBarejibHbIE
padoThI padoThI
pecypchbl
Ilepnonnueckuil 3aK0H.
1 [lepnonuueckas cucteMa XMMHUYECKUX 1 bubmmorexa [IOK
PHOA https://m.edsoo.ru/00adb59e
anemenToB [l. 1. MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubamorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoMeHKIaTypa 1 bu6muoreka [IOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasr xumMudeckoi CBS3U M THITHI 1 bubmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o reme
5 «[loBTOpEHue u yrnyOaeHne 3HAaHHA 1 1
OCHOBHBIX pa3/IeNIoB Kypca 8 Kiacca»
6 Knaccudukanms xumudecknx 1 bu6nuorexa [IOK
peaKUnii MO Pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHYECKOM
7 eakuuu. [loHATHE 0 TOMOT€HHBIX U 1 bubnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIUIX
8 [ToHsATHE O XUMUYECKOM PaBHOBECHH. 1 bu6muoreka [IOK

cDE[I(TOI)]E»I, BJIMAIONIUEC HAa CKOPOCTH

https://m.edsoo.ru/00adc28c
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XUMHYECKOMN pPE€aKru U IMOJIOKECHUC
XUMHYCCKOI'0 paBHOBECHUS

OKHCIINTEIbHO-BOCCTAHOBUTCILHbBIC

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus >IeKTPOTUTUUECKON
10 nccoruanu. CWIBHBIE U ClIa0bIe bubnmorexa LHOK
a HHarH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIUil Eubmiorexa HOK
My peaxi https://m.edsoo.ru/00add448
XHUMU4YECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI1 B CBETE IIPEICTABICHUN 00 bubmmorexa [OK
. pent https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECCKON JUCCOLUAITUU
XUMHAYECKHUE CBOVCTBA COJIEH B CBETE
13 peacTaBiICHUN 00 bubnnorexa LIOK
P . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUICCKON JUCCOIIUAITTT
14 IousiTue o TUAPOIU3E CONEH bubnnorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATHU3AIUS bubnunorexa LIOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpakTueckas padora Ne 1.
16 «Perrenne sxcriepUMEHTAIILHBIX buGnnorexa [JOK
p https://m.edsoo.ru/00addbfa
3agauy
KonTponbhas padora Ne2 no teme
bu6anorexa LIOK
17 «DNEKTPOTUTUYECKAS TUCCOIIUAITHS.

XUMHUUECKUE PEaKIUH B PACTBOPAX»

https://m.edsoo.ru/00addecO
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OO01ast XapakTepUCTHKa rajJoreHoB.

bu6anoreka LIOK

18 XUMHYECKHE CBOMCTBA HA MPUMEPE
puMep https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopoa. CosnsiHasi KUCJIOTA,
19 XUMHUYECKHE CBOICTBA, MOJIyYeHUE Bubamorexa [IOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpakTueckas padora Ne 2 o Teme
20 «ITonyueHue ConsTHOM KUCTOTHI bubmmorexa [IOK
y B _ ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTB»
Berancnenus mo ypaBHEHUSM
21 XUMHYECKUX PEAKIIUN, €CJIU OQUH U3 bubmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
99 OO01as XxapaKTepuCTUKa 3JIEMEHTOB bu6mmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(DHUKAIIH CEPBI.
93 HaxoxneHue cepel U €€ cCOeAMHEHUN B bu6mmoreka [IOK
npupoae. XuMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
Cepbl
CepoBonopo1, CTpoeHHE, (hU3HUECKHe bu6mmoreka [IOK
24 .
Y XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunsl cepol. CepHast KUCIIOTA,
25 ($U3UIEeCKre U XUMUYECKHUE CBOHCTBA bubamorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHUMHUYECKUE PEAKLIUH, JIEXKAIINE B
26 OCHOBE TIPOMBIIIUICHHOTO CTI0c00a bubnuorexa [JOK

MOJIYYEHUS] CEPHOMN KUCIIOTHIL.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY’KaroIIEN Cpelibl COETUHEHUSIMU
cepbl

Brrunciaenne MaccoBoi 0JIM BBIXO1a

but6mmoreka [IOK

27
MPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mras XxapaKTepUCTHKA JIEMEHTOB

28 V A-rpymrsl. A30T, pacipoCTpaHEHHE bu6mmoreka [IOK
B IIpUpoJe, GU3HUECKHE U https://m.edsoo.ru/00adeeat
XUMHUYCCKHUE CBOKCTBA
AMMHaK, ero puznvIecKue u

29 XAMHYECKHE CBOMCTBA, IOJyUYCHUE U bubmmorexa LOK

> THOTYH https://m.edso00.ru/00adf004
MIPUMCHEHUE
[TpaxTraeckas padora Ne 3 mo Teme
30 «IlomyyeHnne amMmmMuaKa, U3y4eHHE €TI0 bubmorera [JOK
e ks https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KuCIoTa, e€¢ QU3nIecKue u bu6muoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATBHBIX

32 n00pennii. XuMU4eckoe bubnmorexa HOK
YROOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMICH Cpeabl
COCTMHCHUSIMU a30Ta
dochop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (i)(l)IfI)SI/I(IIeiKI/Ie u bubmmorexa LIOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTydICHUE
Hcnonb3oBanue pocdaTtoB B KauecTse
34 MUHEPAJIBHBIX YIOOPEHHIA. bu6mmoreka [JOK

3arpsi3HEHUE MPUPOJTHON Cpeibl
dbocharamu

https://m.edsoo.ru/00adfc20
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VYraepon, pacipocTpaHEeHHE B

bu6anoreka LIOK

35 anPoz[e, bu3NYecKre U XUMHUYECKUE hitps://m.edsoo.ru/00addac
CBOMCTBA
Oxkcwunpl yriepoja, ux pusndeckue u
36 XUMHYECKHE CBOHCTBA. bubmmoreka [IOK
DKOJIOTHYECKHUE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0OM yriiepoaa (1V)
37 VroabHas KUCIIOTa U €€ COIU bubmorexa OK
https://m.edso00.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o Teme
38 "IlosrydyeHune yrieKucioro rasa. bu6nuorexa [IOK
KayecTBenHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027e
roH"
[lepBoHaUaIbHBIC TTOHATHS 00
39 OpPTaHUYECKHX BEUIECTBAX KaK O Bubamorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiepo/ia
40 Kpemuuii u ero coenuneHus bubnuorexa [JOK
https://m.edsoo.ru/00ae080a
[IpaxkTrueckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 33/J1a4 110 TEME bu6mmoreka [IOK
«Baknelme HeMeTauIbl 1 UX https://m.edso0.ru/00ae0bf2
COCJTMHECHUS»
Kontponbnas pabota Ne3 no teme
42 «BakHenme HeMeTauIbl U UX bubmorera [JOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO0mas xapaKTepUCTHKa XUMUYECKUX
but6mmoreka [JOK
43 3JIEMEHTOB — METaJLJIOB.

MeTtannudyeckas CBSI3b U

https://m.edsoo.ru/00ael03e
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METaJUTMYECKasi KpUCTAIIINYECKas
pemérka. Pu3n4ecKre CBOMCTBA

METAILIOB
XUMHAYECKHUE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMHUUECKUI DS bubnmorexa LHOK
p N pAA https://m.edso0.ru/00ae1156
HaIPsDKCHUH METAJIIIOB
OO1u1re crnocoObl MOTyYeHUs
MmetauioB. CiuiaBel. BerauciieHus mo
45 aBHEHUSIM XVMHWYECKUX PEAKIIAI bubmmorexa [OK
yp peaKiuH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
MIPUMECH
46 [ToasATHE O KOPPO3UH METAIIOB buGnuorexa [JOK
PP https://m.edsoo.ru/00ael278
but6mmoreka [IOK
47 €JIOYHBIE METAJLJIbI
m https://m.edsoo.ru/00ael4b2
48 Oxcuabl ¥ TUIAPOKCUIBI HATPUS U bu6muoreka [IOK
Kanus https://m.edsoo.ru/00ael4b2
49 [Ilen04HO3EMENBHBIE METAIIIBI — Bbu6mmoreka LIOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxuelimue coeIMHEHUS KAJIbLIUA bubmorexa [JOK
A H https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATHU3AIUS
3HaHUHU
59 JKE€cTKOoCTh BOJBI U CIIOCOOKI €€ but6mmoreka [JOK

yCTpaHCHUS

https://m.edso0.ru/00ae1886
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[IpaxTrueckas padora Ne 6 o Teme

bu6anoreka LIOK

>3 "XGCTKOCTB"BOHH i METOAbL ee https://m.edso0o.ru/00aelae8
yCTpaHEHUS
. but6mmoreka [IOK
>4 Admromuiil https://m.edsoo.ru/00aelc64
55 AmdoTtepHbIe CBOIICTBa OKCHUIA U bubmmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bubmoreka I[IOK
https://m.edso0o.ru/00ae1d86
57 OKcuapl, THIAPOKCUABI U COJIU KeEJe3a bubnunorexa LIOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o0061IeHre U cCcTeMaTU3alus
3HaHUU
[Tpaktrueckas padota Ne 7. Permenue
SKCIEPUMEHTAIBHBIX 3aJa4 110 TEME bubnuorexa [IOK
59 .
«BaxkHeumme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COEITMHEHUSI»
Bbruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEAKIUH, €CITN OVH U3
60 pEeareHToB JaH B U30bITKE WU bubnuorexa [IOK
COAEPKUT NpUMecH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIXOJIa TIPOIYKTA
peakuuu
61 O0006I11IeHNE U CHCTEMATH3AIHS
3HAHUN
Konrponsnas padora Ne4 o teme
62 «BaxHeumme MeTaJTbl U UX

COCAUHCHUA
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63 BemecTBa 1 Matepuasl B 1 bubmmoreka [LIOK
ITOBCEITHEBHOM KU3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsi3HEHHE 1 bu6mmoreka [IOK
OKpY>Kalollei cpeasbl https://m.edso0.ru/00ae4270
65 Ponw xumum B perieHun 1 bubnmnoreka [JOK
IKOJIOTHYECKUX TTPOOIIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHE U 1 bubmmorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 Pezepusblii ypok. O60011eHNE U 1 bu6mumorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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