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IHHOACHHUTEJIBHAA JAIITNCKA

IIporpamma no XMUMMU HA YPOBHE OCHOBHOro oOuero odpasoBaHus
COCTABJICHA H4 OCHOBE TpeOOBAHUM K pe3ynbTaramM OCBOCHHUS OCHOBHOM
00pa30BaTCIBEHOM MPOrpaMMBl OCHOBHOTO ODILCTO 00pa3oBaHUsl, IPCACTABICHHBIX
B @T'OC 000, a raxxc Ha 0OCHOBC (eiacpallbHON paboUuCii IPOIPAMMblL BOCHKTAHUS
M ¢ yd€TOM KOHIENIMW TPEToAaBaHusl y4deOHOro npeaMera «XuMHS» B
o0pa3oBaTelbHBIX opraruzaunsx Poccutickoit Genepaunn.

ITporpamMma mo XuMHW AT NPEACTABICHHE O LENdX, oOmeH cTpaTeruu
o0yueHns, BOCIHMTAHHS W Pa3BUTHS OO0yUaroOmuXcs CpeacTBaMHM ydeOHOTo
npeaMeTa, — YCTaHaBIMBAeT  O0A3aTENbHOE  TMPEIAMETHOE cCoZepKaHue,
OpeIycMAaTpUBAeT PacOpe/eieHHe €ro o KiaccaM U CTPYKTYpUpOBaHUE MO
pazgenaM M TeMaM MpOorpaMMbl MO XHMUM, OINpEeAeseT KOIHYSCTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTUKU COAepKaHus, PEKOMEHAYEMYIO
MOCAEAOBATENbHOCTL  U3YYEHUS XMMMU € Y4€TOM  MEKNPEIAMETHBIX U
BHYTPUMPEAMETHbIX  CBA3€ll, JOruMKM  y4eOHOr0  mpouecca, BO3PAaCTHbIX
OCODEHHOCTEN  OOYJAIOIIMXCA, OMpEJIENACT BO3MOXKHOCTH  TIpesMETa  JUIS
peanuzaniu TPEOORAHUN K PE3yNbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeThbHOMN
TIporpaMMBl Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBaHms, a Takke TpeOoBaHWi K
pe3ynbTaTtaM 00ydIeHNS XMMIUH Ha YPOBHE TeNel H3yueHus MpeAMeTa H OCHOBHBIX
BHJOB Y4YeOHO-NO3HABATENBLHON AESITENBbHOCTH OOYUYAIOUIErocs IO OCBOSHUIO
yueOHOTO CO/IePIKAHMS.

3HaHHE XHMHMH CIY;KHT OCHOBOH s (OPMHPOBAHHS MHPOBO33PEHUA
o0yyalolerocs, ero npeJCTaBieluili 0 MaTepuablioM €AMIICTBE MMUPA, BaXKILYIO
poabL urpaiotT popMupyeMble XUMHEH NPeACTaBICUUA O B3aUMONPEBPALISLMAX
SHCPIUM U 00 3BOJIOLIUMA BCUICCTB B IPUPOAC, O MYTAX PCIICHUS INIOOAIBHBIX
LUPOOIICM  YCTOMYMBOIO Pa3BUTUSL YCIOBCYCCTBA — CbhIPHCBOM, 3HCPICTMYCCKOM,
MUTIEBON M 3KOJIOTHYECKOH DE30ITaCHOCTH, TIPOOIIEM 3ApaBOOXPAHEHNS.

HN3yuenne xumun:

CTIOCODCTBYET  peaM3allii  BO3MOXHOCTEH I caMOpa3BUTHA U
(GOpPMHUPOBAHNS KYIIBTYPBI THUYHOCTH, €€ 00IIeH U (PYHKIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJI3Jl B (DOPMUPOBAHWE MBIIIICHUS H TBOPYCCKUX CIIOCOOHOCTEH
00y4arIIUXcsa, HABBIKOB UX  CAMOCTOSTENBLHOM  yueOHOU  AeSTeNbHOCTH,
KCIIEPUMEHTANbHBIX M MCCIEAOBATENbCKUX YMEHHU, HEoOXOAMMBIX KaK B
[IOBCEHEBHOM KM3HHU, TAK U B NPOQPECCUOHAIBHON AEATE1bHOCTH;

3HAKOMUT CO CNELUM(PUKON HAYYHOIO MbIULIEHUS, 3aK/1aabIBACT OCHOBBI
LEIOCTHOIO B3[JIAJA HA €IMHCTBO MPUPOALL M YEIOBEKA, ABIACTCS OTBETCTBEHHBbIM
3TanoM B (POPMHUPOBAHUH €CTECTRECHHO--HAYIHOW TPAMOTHOCTH O0YHAIONTXCS;



CcHocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOINEHHS K eCTeCTBEHHO-
-HAYYHBIM 3HAHMSM, K TIPUPOJE, K YETOBEKY, BHOCHT CBOIT BKJIAJ B 3KOJIOTHUECKOE
obOpaszoBaHHe 00yUarOIIUXCAL.

JanHple HanpaneHusd B OOYYEHUM XUMUM OOECHEYMBANTCS CHeUMpUKOU
cojepxkaHus  y4eOHOro  npeaMerd, KOTOPbIA  SIBASETCS — [eJarOrd4yecku
a1 TUPOBAHHBIM OTPAXKCHUCM 0a30BOM HAYKM XMMUU HA OLPCUCICHHOM 31alic cf
pa3BuUTUs.

Kype xnMnum Ha ypoBHE OCHOBHOTO 001IETO 00pa3oBaHUSI OPHEHTHPOBAH Ha
OCBOCHHWE QOYJAIOUINMUCA CHUCTEMBI NEPBOHAYANBHBIX MOHSTHN XHMMWH, OCHOB
HEOPTaHWYECKOW XWMHUW W  HEKOTOPBIX  OTHEJBHBIX 3HAUYWMBIX  TIOHSTHH
OPTaHUYECKON XUMUH.

Crpykrypa coaepXaHHs MPOTPaMMBI TI0 XUMHUH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona Kk e€ nszydeHuro. ConaepikaHue CKIAAbIBACTCS U3 CHCTEMbl
MOHSATUH O XUMUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMbl MOHATUH 0 XUMUYECKON
peakuuu. O0e HTU CUCTEMbl CTPYKTYPHO OpPraHW30BaHbl 1O [PUHUHMIY
[IOCJ1E/I0BATENBHOIO PA3BUTUS 3HAHWMI HA OCHOBE TEOPETUHECKUX NPE/ICTABICHUN
Pa3HOro ypOBHSL:

— aTOMLIO--MOJISKYJ/IAPIIOrO Y4ellus KaK OCIIOBbI BCEIO €CTECTBO3LAIINA;

— Ilepuoguueckoro 3akoHa [[. Y. MenjeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYECHHS O CTPOCHHUH aTOMa W XUMHUECKOH CBA3H;

— TPENCTaBNCHHWH OO0 DIEKTPOIMTHUESCKONH JWUCCOLMAIIMK  BEILECTE B
pacTrRopax.

Teoperuyeckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MTOTYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS ITOCIEN0BATEIHLHO OT OJIHOTO
YPOBHS K JIPYTOMY, BBITIOJIHAS QYHKITHH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOIICTB,
CTPOEHUS U BO3MOXKHOCTEU MPAKTUHECKOTO MPUMEHEHUA U MOLYHYEeHUS] U3Y4aeMblX
BEILIECTB.

OcBoCHMC  LIpOIpaMMbl IO XUMUM  CLIOCOOCTBYCT  (POPMUPOBAHHUIO
LIPCUCTABJICHUS O XMMUYCCKON COCTARJISIOIICH HAYYHOM KAPTUHbL MUPA B JIOIUKC
e€ CHCTEeMHOW TIPHPOIBI, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUS B Hayke. M3ydeHwe XUMHW TIPOUCXOJIWT ¢ TIPUBIICHCHWEM 3HAHWH M3
paHee W3YUYEHHBIX YIeOHBIX NpeamMeToB: «Okpyxkawowni mup», «brnonorud. 57
KIacce» U «Pu3nka. 7 Knacey.

[lpn  w3ydeHHM XUMHM TPOUCXOAUT (POPMHpOBAHHE 3HAHUI OCHOB
XUMHYECKOH HAyKH Kak OOJACTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOU
AESATENbHOCTH YETOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPbl. 3aa4a
yueOHOro npeamMera COCTOUT B (POPMUPOBAHMKM CUCTEMbl XMUMUYECKUX 3HAHUM —
BaKHEeHUIMX (PAKTOB, NOHITHIL, 3AKOHOB M TEOPETUHECKUX TOJOKEHUH, JOCTYIHbIX
00001IeH I MUPOBO33PEHUYECKOrO XapaKTepa, fA3blKa Hayku, B NPUOOIIEHUM K



Hay4YHBIM METO/IaM IMO3HAHUSA IIPU U3YYCHHH BELICCTB M XMMHYCCKUX pEaKkuuil, B
(bOopMHPOBAHUU U PA3BUTUH IO3HABATCIBHBIX YMCHUI U UX IPUMCHCHUHU B Y4COHO-
MO3HABATC/ILHON U yUeOHO-UCCIICIOBATEIBCKON ACSITEIBHOCTH, OCBOCHHUHU TIPaBUII
0e30macHoOro oOpameHus ¢ BEUECTBAMH B ITOBCEAHEBHOMN KU3HHU.

[Tpy m3yueHun XUMHUHM HAa YPOBHE OCHOBHOTO 00Iero o0pa30BaHUs BakKHOE
3HaYCHHUE NIPUOOPEIIN TAKUE LICIIH, KaK:

— (opMUpOBAHME MHTEJJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
€caM0OOpa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEILHOMY MPHHATHIO PEIICHHIA,
CIIOCOOHOM a/[anTUPOBATHCS K OBICTPO MCHSIFOLLIUMCS YCIIOBHSIM YKHU3HU;

—  HanpaBJICHHOCTb OOy4YEeHHSI HA  CHCTEMATHYECKOE MPUOOILEHHE
o0y4arLuUXcss K CaMOCTOSATEIbHOH IMO3HABATEIbHONW JEATENBHOCTH, HAy4YHBIM
METOJaM TMO3HAaHUS, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BHUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreyeHne yCcaoBHii, CNOCOOCTBYIONIUX MPUOOPETEHHIO 00YHarOIIMMHKCS
OnbITa Pa3HOOOPA3HOM JAEATENBbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KJIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHMBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUJIOB JIEITEIIBHOCTH;

— ¢opMmupoBanue o0Omel (YHKIHOHAIBHOM M  €CTECTBEHHO-HAYYHOH
IPAaMOTHOCTH, B TOM UHCIC YMCHHUH OOBSICHATH M OLCHUBATH SIBJICHUS
OKPYJKAIOILIETO MHPA, UCIOJIb3Ys 3HAHUS U OIIBIT, IIOJIYYCHHBIC IPU HU3YyUYCHUHU
XUMUH, IPUMEHSATH UX MPU PELICHUH NPOOJIEM B MOBCEIHEBHON )KU3HU U TPYAOBOH
NeSATEIbHOCTH;

— (QopmupoBanue y oOydaiouuxcs TYMaHUCTHYECKHMX OTHOILEHUH,
MOHUMAHUS UEHHOCTM XMMHYECKHMX 3HAHMM I8 BbIPAOOTKH DKOJIOTMYECKH
1eJ1IeCO00pa3HOro TMoBeAeHUss B OBITY M TPYAOBOM JEATENBHOCTH B IENIAX
COXPaHCHMS CBOCIO 30POBbsl U OKPYKAIOLICH IIPUPOHON CPE/ibl;

— pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIMOCOOHOCTEH K CAaMOKOHTPOIK W
CaMOBOCIIMTAHUKD HAa OCHOBC YCBOCHMSI  OOILCUCIOBCYCCKUMX  LICHHOCTEH,
IOTOBHOCTH K OCO3HAHHOMY BBIOOPY NHpOQWIsi U HANPABICHHOCTH JaJIbHEHILETO
o0ydeHwUsI.

OOu1ee uncio 4acoB, OTBEAECHHBIX U1 U3YHYEHUs] XUMHUH HAa YPOBHE OCHOBHOT'O
obuiero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 knacce — 68 uvacoB (2 yaca B
HE/CI0), B 9 kilacce — 68 yacoB (2 yaca B HEJICIIIO).



COIJEP/KAHHUE OBYYEHHUA

8 KITIACC

IlepBonayanbHBIC XUMHYECKHE TOHATHSA

IIpcameT xumuu. Posib XMMHM B JKU3HU 4YCJIOBCKA. XUMHS B CUCTCMC HayK.
Tcna u sBeuwecrsa. Pu3nuccKUC CBOMCIBA BCLUCCTB. AIPCIAaTHOC COCLOSAHUC
BelecTB. [loHATHE O METOIAaX TO3HAHWS B XUMHUHW., UNCTBIE BEUIECTBA W CMECH.
Croco0b! pazneneHus cMeceit.

ATOMBI W MOJIEKYNBEL. XWUMHUYECKHE OJIIEMEHTBI. CHMBOIIBI XUMUYECKHX
JIeMeHTOB. [IpoCThIe U CIOXKHBIE BeMeCTBA. ATOMHO-MOJIEKYJIAPHOE YUEHNE.

Xumnueckas popmya. BateHTHOCTb aTOMOB XUMHUYCCKHUX IEMEHTOB. 3aKOH
MIOCTOAHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aTOMHAas Macca. OTHOCHTeNbHAs
MOJIEKyJspHasA Macca. Maccopas 1015 XUMAYECKOTO JIEMEHTA B COSTHHEHUU.

KonuuectBo Bewecrea. Monb. MonsipHas macca. B3auMocCBs3b KOIMYECTRA,
MAacChl M 4HUCIA CTPYKTYPHBIX €AMHMI[ BeluecTBa. Pacuérbl mo ¢opmyaam
XUMUYECKUX COCAUHEHUH.

Pu3nuecKe W XUMUYECKHE SBJICHHUA. XUMHUECKas peakiusa 1 €€ NpHU3HaKNA.
3aKOH COXpPAHEHWs] MacChl BENIECTB. XUMHUECKWe ypaBHeHWs. Knaccndukarms
XUMHUYECKHX peakuuii (COeAMHEHN, pa3IoKeHNs, 3aMeIeH s, oOOMeHa).

Xumuueckuu IKCRepumMenm:

3HAKOMCTBO C XHMHYECKOH MOCY/I0#, mpaBmiaMu paboThl B n1abopatopuu u
mpuéMamMy 00paleHus ¢ 1abopaToOpHBIM O00OPYIOBAHMEM, U3YUEHHE U OMHCAHHE
dusuyeckux CBOWCTB 0O0pa3sloB HEOPraHHMYECKHWX BeIeCTB, HabmwaeHue
tuznyeckux (mIapneude BOCKa, Tasiue JbAa, pacTHpalde caxapa B CTYIKE,
KUMEUUEe W KOLACICAUU BOAbl) M XUMMUYECKUX (ropeuue CBeuM, NPOKANUBALILAE
MCJTHOM IIPOBOJIOKH, B3aMMOJICHCTRUC MCJa ¢ KUCTIOTOH) SBICHUM, HAOMIOACHUC U
OlIMCAHUC LPU3HAKOB LPOTCKAHMA XUMUYCCKMX pPCakUMi (pa3ilOomKCHUC caxapa,
B3aMMOIEHCTBIE CEPHON KUCIOTHI ¢ XJIOPHAOM Oapwsl, pa3lokKeHHe THAPOKCHIA
memu (IT) mpw Harpeanwy, B3auMOACHCTBUE XkKeje3a ¢ pacTBopoM comu meau (IT),
M3ydeHHUE CTIOCOOOB pa3feICHUs CMECel: ¢ TOMOIIBK MarHuTa, (PUIBTPOBAHHE,
BHINIAPHBAHUE, AUCTHIULILINA, XpoMaTorpadus, IpoBeIeHHE OUHCTKN TTOBApeHHON
conmd, HaOMOJEHWe W  ONHCAaHHE  pe3ynbTaTOB  IPOBEIACHUSA  OIBITa,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MAacChl, CO3JAHUE MOJAEISH MOJEKYJ
(IUApOCTEPIKHEBLIX ).

BaxxHeHIHE NPEeACTABUTEIH HCOPraHHYECKHX BEIIECTB

Bosnyx — cmech razos. CocrtaR Bo3ayxa. Kucnopoa — 3ae€MEHT U mpocToe
BellecTBo. HaxomneHue kucaopoja B mpupose, (PU3MUECKME M XUMUYECKUE
croWcTRa (peakty ropeHus). Oxcuawl. IlpuMenenue wucmopoaa. (CrmocoObl
MOJIVICHUST KWCNoposla B jadopaTopuu W TIpOMBITIUIEHHOCTH.  Kpyroropor
KHcropoaa B mpupoae. O30H — almioTpornHas MogudrKaius KUCIoposa.



TemnoBoit >dpexT XUMHUUECKON peakuu, TePMOXUMUUYECKUE YpaBHEHMS,
9K30- U DHAOTEPMHUECKUE peaKkiiu. TOTIMBO: YIolb U METaH. 3arps3HeHue
BO3/1yXa, YCHJICHHE NAPHUKOBOTO Y dekTa, paspyIlueHrne 030HOBOTO CIIO.

Boaopon — snemeHT U npocToe BeuecTBo. Haxoxnenue Bogopoaa B npupoe,
(hU3NYECKNE U XUMUYECKUE CBOUCTBA, IPUMEHEHUE, CIIOCO0LI ToNy4YeHusd. KucnoTsl
U COJIU.

Mousipablit 00bEM 1a308. Pacufrbl 110 XMMUYCCKUM YPABHCHUSM.

dusndeckre CcBOWCTBA BOABIL. Boxa kak  pacTBOpUTENL. PacTBOpEL
HachlleHABIE W HEHACHIIIEHABIE PAacTBOPBI. PacTBOPUMOCTE BEILECTB B BOJE.
MaccoBast H0JT BEIIECTBA B PACTBOpE. XUMHWUECKAE CBOWCTBA BOABI. OCHOBAaHHS.
Ponb pacTBOPOB B NPUPOIE H B KU3HU 4YeNoBeKa. KpyroBopoT BOJBI B NMPHPOIE.
3arpsi3HeHNE NPUPOTHBIX Bo. OXpaHa ¥ OUNCTKA MTPHUPOIAHBIX BO.

Knaccuduxauus HeopraHuyeckux coeauHeHuil. Okcuasl. Knaccugukanums
OKCHJOB:  coneodpazywoiiue  (OCHOBHbIE,  KUCIOTHbIE, amM(pOTepHBIE) U
HecosneoOpasytouine. Homenxknatypa OxcuioB. DuU3MYECKUE U XUMUYECKUE
CBOHCTBA OKCUOB. [TonyueHue okcuaos.

Ocnopanusa. Knaccudukauus oOcCHOBaHMU: 1WENOYM U HEPACTBOPHUMbIC
ocHoBaHUusA. HoMcHKiIaTtypa ocHOBaHHU. (PH3UUCCKUC W XHUMHUUYCCKHC CBOMCTBA
ocHOBaHUM. [[olIydCHUC OCHOBAHMUIA.

Kucnorer. Knaccudukanms krucnor. HomeHnknmaTypa KUCIOT. Du3nUecKue u
XUMHUYECKHE CBOMcTBa KHMCHOoT. Pam axktueHoctw wmetannoB H. H. bekerosa.
[lonyueHue KUCIIOT.

Comu. Homenwitatypa coneil. Pusnyueckue ¥ XMMHYECKUE CBOMCTBA CONEL.
[lonyuenue CoEN.

leneTuveckas CBA3L MEXKAY KIACCAMU LEOPTalIMYECKUX COSIUHEIINI.

Xumudeckuil IKCHepuUMenm

KAuCCTBCHHOC OLPC/CIICHUC COACPIKAHUS KUCIOPO1A B BO3LYXC, LLOILYUCHHUC,
coOMpaHUC, pAacllO3HABAHUC M M3YHYCHMC CBOMCIB KHUC/I0POAA, HAOIIOACHUC
B3aUMOIEHCTBUS BEIIECTB ¢ KHCIOPOAOM W  YCIIOBHS BO3HUKHOBEHHA W
MIpEKpaIeHUs TOpeHus (TTozkapa), 03HaKOMIIEHME ¢ 00pa3iaMi OKCHIIOB 1 OTIHCaHNE
WX CBOWCTB, TONy4YeHWE, cOOWpaHWe, paclo3HaBaHWE W W3YUEHHE CBOWCTB
BOAOpona (ropeHue), B3auMoelicTBre Boaopoaa ¢ okcuaom Menu (I1) (BozMoxHO
MCIIONb30BAaHNE BUICOMATEPHAIIOB), HAOIIOACHNE 00Pa3L0OB BEIIECTB KONMIECTBOM
I Monb, uccaenoBaHHe OCOOCHHOCTEH pPACTBOPEHUSA BEIUECTB € Pa3IMUHOU
PACTBOPUMOCTBH), NPUTOTOBICHUE PACTBOPOB ¢ ONPENCIEHHON MACCOBOU NOIEU
pacTBOPEHHOrO BELUECTBA, B3AMMOJICUCTBUE BOABlL € MeTawiaMud (HATpUEM U
KaabluueMm) (BO3MOXKHO HKCMOONb30BAHKME BUACOMATEPUMANIOB), HCCICAOBAHUE
00pa3uoB HEOPraHM4ECKUX BELIECTB Pa3IMUYHbIX KIaCCOB, HAOII0ACHUEe U3MEHEHUS
OKPAacKW WHIMKATOPOB B pacTBOpAX KHCJIOT W IIEJIOUEH, U3YUEHHUE B3aUMOICHCTRUS



oxkcuga meau (II) ¢ pacTBOpoM cepHOH KHUCIOTBI, KUCIOT ¢ METANIAMH, PEeaKITHit
HEUTpATN3aIii, MOJIyYeHNe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHME OJHOTO
MeTaJula APYTUM U3 pacTBOPA COJIH, PEIIEHUE IKCIIEPUMEHTANIBHBIX 33,144 110 TEME
«BaxkHelue KI1acchl HEOPTAaHUYECKUX COSUHEHUI.

Ilepuoanyecknii 3axon W llepnoanueckass cucTeMa XHMHYECKHX
anementoB JI. U. MenageneeBa. CTpoeHue aTroMoB. XHMMHYECKAS CBS3b.
OKHCTUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH

ITepeBle TMOMBITKH KIACCH(PUKAIMU XUMHUYECKHX 3JIeMeHTOB. lloHATHE ©
TpyNnnax CXOMHBIX 3JIEMEHTOB (UISNOTHBIE M IIECTOTHO3EMENBHBIE METaJlIbI,
TaJTOTE€HBI, HEPTHBIE Ta3bl). DIEMEHTHI, KOTOpBIE 00pa3ytoT aM()OTEPHBIE OKCHIBI
Y TUAPOKCHIBI.

[lepnoanueckuii 3akoH. [leprognueckas cucTeMa XUMUUECKUX 3JIeMEeHTOB /1.
W. Mengeneepa. KopoTkonepuoaHas u naMHHonepuoaHas dopmel [lepuoanueckoii
CUCTEeMbl XUMUUECKUX OnemMeHToB Jl. M. MengeneeBa. llepuoapl U rpynmsl.
@uU3MYECKUN CMbICI NOPAIKOBOIO HOMEPA, HOMEPOB NEPUOAA U IPYIIbl HIEMEHTA.

Crpoenue atomoB. Coctap aToMHbIX snep. M3oTonsl. SaekTpoubl. CTpoeHue
3NMEKTPOHHbIX  000J04eK aToMOB  mepBbix 20  XMMMYECKUX  SJEMEHTOB
Ilepnoanucckoi cucteMsl . M. Mcenacneesa. XapaKTCpHCTHKA XUMHYCCKOIO
3JICMCHTA 110 Cro MoIoKCHUIO B IIcprnonndcckoii cucremce . M. McHacncesa.

3aKOHOMEPHOCTH W3MEHEHHWsS pagnyca aTOMOB XHMHUYECKHX 7JJIEMEHTOR,
METAJUTHIECKUX W HEMETAJUTMUECKUX CBOWCTB MO TPyITaM U NIEPHOIAM.

3uauenue [leprnoamueckoro 3akoHa u [lepuognuueckoil CHCTEMBI XUMUUYECKUX
3JIEMEHTOB I Pa3BUTHUS HAyKH W npakTuku. [[. M. MenpeneeB — yd€HBI M
IPakIaHUH.

Xumuueckas cBa3p. Kopaneutnas (nonsgpuags M UENOSApuas) CBA3b.
DAEKTPOOTPULATENLIIOCTL XUMUYECKUX dremenToB. Holad cBass.

CrceucHp  oxkucicHus.  OKUCIMTCIBHO--BOCCTAHOBUTCIBHBIC — PCAKLUW.
ITpouccehbl OKUCICHUS M BOCCTAHOBICHUS . OKUCIMTCIIU U BOCCTAHOBUTCIIU.

Xumuueckuu Ikcnepumenm:

M3ydcHWe o0pa3loB BEIIECTB METAIOB M HEMETAJIOB, B3aWMOACHCTBHE
THAPOKCHAA UHWHKA ¢ PacTBOpAMU KUCIIOT W IIEIOUCH, TPOBEACHUE OIBITOB,
WLTIOCTPUPYIOLINX  TPHMEPBI  OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIX — PEAKLIMA
(ropeHme, peakunH pas3IokKeHUs, COSIHHEHHNS).

Mexcnpeomemunnie ceasu

Peanusauus MexnpeaMETHBIX CBS3€i NpU HM3yYeHHMM XUMUU B 8§ Kiacce
OCYLICCTB/AACTCA 4epe3 MCMONL30BAHME Kak O0IUX €CTECTBEHHO--HAYUYHbIX
NOHATUN, TAK U NOHATUH, ABIAIOIMXCA CUCTEMHbIMU AJ5 OTACAbHBIX NPEIMETOR
€CTECTBEHHO--HAYYHOIO LUK/IA.



O06mme ecTecTBEHHO--HAYYHbIE TTOHITHA: HAYYHBIN (axT, TUNOTE3a, TEOPUs,
3aKOH, AHANW3, CHUHTe3, KIaccupukauus, TMepUOAUIHOCTh, HAOIIOJEHHE,
IKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHNE, MOAEITh, SIBIIEHUE.

®u3uka: MaTepus, aToM, YIEKTPOH, OPOTOH, HEHTPOH, HOH, HYKJIU, W30TOMNbL,
paIMOAKTUBHOCTb, MOJIEKYNA, JICKTPUYECKUW 3apan, BELECTBO, Ten0, OObEM,
aIpclrarHOC  COCLOSHUC —BCLUCCTBA, 1d3, (PU3UUCCKUC BCIMYMHBI, CAMHULIDI
U3MCPCHMUSL, KOCMOC, 1JIAHCTbL, 38¢31bl, CosHUC.

bronorns: goTocnnTes, ApTXaHue, bnocdepa.

I'eorpadms: armochepa, Thapocdepa, MHHEPAIET, TOPHBIE TIOPOBT, TTOTE3HEIC
HCKOTIAeMBbIE, TOTIITNBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo H XMMHYECKAs peaKlus

Ilepuoauyeckuii 3akoH. [lepuoguueckasd cucTeMa XUMUYECKUX MIEMEHTOB /.
H. MenpaeneeBa. CTpoeHUE ATOMOB. 3aKOHOMEPHOCTUM B HU3MEHEHHU CBOWCTB
XUMUHECKUX IEMEHTOB EPBbIX TPEX NEePUOJOB, KAIMUS, KaNbUUA U UX COSAMHEHUN
B COOTBETCTBUM € MOJOKEHUEM 3JeMeHTOB B llepuoguyeckol cucrteme u
CTPOCHUEM UX ATOMOB.

CTpOCHHMC BCUICCTBA: BHABI XUMUYCCKOW CBA3M. THIIBI KPUCTAUNIMYCCKHX
PCLICTOK, 3aBUCHMOCTE CBOMCTR BCIICCTBA OT THUIA KPUCTAJUIMYCCKOH PCIICTKH U
BHa XUMHUYECKON CBA3M.

Knaccuukaiinss ¥ HOMEHKIIaTypa HEOPraHHMYECKNX BEIIECTB. XWMHUECKHE
CBOHCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMyHbIM KjaccaM HEOpPraHUYecKuX
COEMHEHU, FreHeTUYeCKas CBS3b HEOPTAHUUECKUX BEIIECTB.

Knaccudukanus XuMAUECKUX pPeaklMil [0 pa3INyHbIM IpU3HAKAM (IO YUCITY
U COCTABRY YYACTBYIOIIMX B PEaKUWU BElIEeCTB, M0 TemioBomy 3ddexry, mno
M3MELECHUIO CTENEIeH OKUCICHU XMMUYECKUX H1EMEHTOB, 10 00paTUMOCTH, NO
YYACTUIO KATAJIU3aTOpa). JK30- U IHUAOTCPMUYCCKUC PCAKLIMU, TCPMOXUMUYCCKUC
YPABHCHUSL.

ITousTie © ckopocTH XMMHUeckOl peakmun. [loHATHE 00 OOpaTHMBIX U
HEOOpATUMBIX XUMHUTECKUX peakiusX. [oHSITHE 0 TOMOTEHHBIX W TETEPOTEHHBIX
peakuusax. Ilonsatue o karanuze. [TorsaTre 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOLIAE Ha CKOPOCTh XHMHYECKOM PEAKIHH W TIOJIOKEHNE XHMHYECKOTO

PpaBHOBECHS.
OKUCNUTENbHO-BOCCTAHOBUTENIbHbIE  peaKUUW, HNEKTPOHHBbIA  OanaHc
OKHCTUTENbHO-BOCCTAHOBUTEILHON — peaxiuu. CocTaBneHue  ypaBHeHMUi

OKUCAUTENbHO--BOCCTAHOBUTENbHbIX  PEAKUMH C  HCOOJb30BAHHEM  METOAA
3NEKTPOHHOro Ganaxca.



Teopus 3MeKTPONIUTUYECKON JUCCOLMAITUH. IIEKTPOIUTH U HEAJIEKTPOIUTHL.
KatuoHbl, aHHMOHBI. MeXaHW3M JUCCOLMAIIMHM BEIIECTB C PA3THUYHBIMUA BUJIAMH
xumudeckol cBsasu. CteneHs aucconnanyi. CUIBHBIE U CITa0bIe 3MEKTPOIUTHI.

Peaxuuu noHnoro odmeHna. YClIoBUS NPOTEKAHUS PEAKIIMK MOHHOIO OOMEHA,
MOJHbIE M COKPAILUEHHbLIE HOHHbIE YpaBHEHHA peakuuid. CBOUCTBA KHUCIOT,
OCHOBaHHUM U COJICH B CBCIC LIPCUCTABICHUE 00 IICKIPONNTHICCKON JMCCOLMALUH.
KauccrBecHHbIC pcakuyn Ha HOHBL. TTonsrue 0 1rmupoims3c colch.

Xumuueckuu JKCRepumenm:

O3HAKOMJIEHWE C MOJEISIMIA KPUCTAJUIMUECKHX PEIIETOK HEOPTaHNYECKHX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduta W anmmasa), CIIOXHBIX BEUIECTB
(xmopu1a HaTpud ), UCCIIENOBAHNE 3aBUCHUMOCTH CKOPOCTH XUMHUECKOH PEaKIIUy OT
BO3MCHCTBUS  pa3HYHBIX  (PAKTOPOB, HCCIEIAOBAHUE  BICKTPOTNPOBOAHOCTH
PACTBOPOB BELIECTB, MPOLECCa JUCCOLMALIMU KUCIOT, IENOYEH U coNel (BO3MOKHO
UCIIONIB30BAHUE BUIECO MATEPHANOB), NPOBEACHUE OIbITOB, HWLUIIOCTPUPYHOILIMX
OPU3HAKY [POTEKAHUs pPeakuuh UOHHOro obmena (oOpaszoBaHue ocanxa,
BblA€NeHME ras3a, OOpa3oBaHUE BOJbl), OMBITOB, HIHCTPUPYIOLIUX OPUMEPHI
OKUCAUTENbHO-BOCCTAHOBUTENLHBIX peakuuid (rOpeHue, peakuuu pasaokKeHUs,
COCIMHCHUSA), pPAcllO3HABAHHC  HCOPTaHUYCCKMX  BCIICCTB C  NTOMOIIBIO
KAauCCTBCHHBIX PCAKIUA Ha HOHBI, PCIICHUC SKCIICPUMCHTAIBHBIX 3a]1a4.

HemeTa/iibl H HX COeJHHEHHSA

OOmast xapakTepucTika ranoreHoB. (OCOOCHHOCTH CTPOSHHS ATOMOB,
XapaKTEPHbIE CTENeHH OKucieHusa. CTpoeHue ¥ QU3MUECKHe CBOWCTBA MPOCTHIX
BEILIECTB — IraJIOT€HOB. XMMHUYECKHE CBOMCTRA HA TIPUMEPE XJIOpa {B3alMO,IeHCTBHE
C MeTAJUIaMH, HEMETANIaMU, IiejodaMu). XiopoBoaopona. ConsHas KHCIOTA,
XUMUYECKHME CBOMCTBa, noayyeuue, npumeueuue. Jlelicteue xnopa u
XJIOPOBOJOPOAA 112 OPralu3M 4esoBeKa. Bakueniiyie Xa0puabl 1 UX LHaxoxKaelue B
LIPUPOJIC.

Obwas xapaxrcpucruka ICMcHTOB VIA-rpyiiibl. OcoOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTENeHNW okucieHusa. CTpoeHne W (hU3NUeCKHe CROWCTBRA
MIPOCTBIX BEUIECTR — KHCIIOPOAA U CEPBI. AJNTOTPOITHEIE MOAU(PHKAIINH KUCITOpOaa
M cepbl. XWMHWYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOCHHE, (HH3WHUECKUE U
XUMHYECKNE CBOMCTBA. OKCHUJBI CEpbl KAaK MPEACTABUTENN KHUCIIOTHBIX OKCHIOB.
CepHas kucnoTa, PU3NIecKue 1 XUMUUYECKHE CBOICTBRA (00IIMe Kak peIcTaBHTENs
KJIacca KUCIOT U crmeludpuyeckue). XUMUYEeCKUe peakliuM, JeKallue B OCHOBE
MPOMBIIIEHHOTO CIOCO0A MONYYeHHs CepHOM KucIOThl. [lpuMeneHue cepHoOil
KuUCa0Tbl. ConM CEPHOM KMUCAOThI, KAYECTBEHHAs pPeakius Ha Cyab(aT-uoH.
HaxoxneHue cepbl M €€ COCAMHEHHMH B mOpupoae. XUMMYECKOE 3arpsA3HCHUE
OKPYXKAKILEH Cpeabl COENMHEHUSIMHU Cepbl (KMCIOTHBIE JO0KAM, 3arpsi3HEeHUe
BO3/TyXa 1 BOJIOEMOB), CITOCOORT €T0 TIPETOTRPAIIICHMSL.



OO0mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOeHHOCTH CTpOEHUs
ATOMOB, XapaKTepPHBIE CTEMIEHU OKUCIEHHS. A30T, pacipocTpaHeHHe B MPHPOJE,
dusudyecKkue 1 XUMHYeCKHe CBOHCTBA. KpyroropoT a3zota B mpupoae. AMMHAK, ero
(hU3znyeCKne 1 XMMUYECKUE CBOKUCTBA, NOIyYeHUe W npuMeHeHue. Conu aMMOHus,
X PU3MYECKUE U XUMHYECKUE CBOKCTBA, IpuMeHeHue. KauecTBeHHAs peakuusa Ha
MOHbl aMMOHMs. A30THAs KuCJIOTa, ¢ 1OJYYCHUC, (PUZUUCCKUC U XMMUUCCKUC
cBoiicra (OOWIMC KaK UPCUCTABMICISL KlAcca KUCIOT U clcuupuycckuc).
Hcnons30BaHWE HUTPATOB U COJNEN aMMOHWS B Ka9€CTBE MIHEPATBHBIX YI00pEHUIA.
XUMUYECKOE 3aTPpsI3HEHNE OKPYXKAIOMIEH CpeIbl COCAWHEHNAMH a30Ta (KWCIOTHBIS
AOXAW, 3arpsA3HEHWE BO3JyXa, TOUBBI W BOAOEMOB). Docdop, amnoTporHbIE
Moaudukanuu doctopa, puznueckre n XuMUeckne cBoricTea. Okcua docdopa
(V) u dochopHas kucioTa, PHIWUIECKNE W XUMHUYECKHE CBOWCTBA, TONYUCHUE.
Hcenonb3oBanue GpocdaToB B KAYECTBE MUHEPATIbHBIX YI0OPEHHIA.

Obmas xapakrepuctuka daeMeHToB [VA-rpynnel. OcoOeHHOCTU CTpOeHUS
ATOMOB, XaPaKTEPHbIE CTENEHN OKMCICHUS. Y TIIEPO/1, aIOTPONHbIE MOAUPUKALUY,
pacnpoCcTpaHeHne B NpUpoae, PU3M4ecKue U XMMHYECKMe CBOMCTBA. AxcopOuus.
Kpyrosopor yrinepona B npupoge. Oxcuabl yriepoaa, ux ¢Gu3nyeckue u
XUMHYCCKUC CBOHCTBA, [CHCTBUC HA JKUBBIC OPTaHHM3MBI, TMOJIYYCHUC U
IPUMCHCHHC. DKOJOTHUCCKUC MPOOJICMBI, CBA3AHHBIC ¢ OKCHAOM yricpoja (IV),
TUNOTE3a TJIO0ABHOTO TOTEIUTCHHS KIIMaTa, NMapHWKOBHIN 3ddexTt. Yrombras
KacioTa u €€ com, WX (QU3MFecKHe M XUMHYECKHE CBOMCTBA, IMONYUYECHHE W
npumeHenue. KadecTBeHHas peaxiusi Ha KapOOHAT-HOHBI. lcmonb3oBaHne
KapOOHATOB B OBITY, MEAUIIHE, IPOMBIIIIIEHHOCTH U CEIbCKOM XO3SICTRE.

[lepBoHavaTbHBIE TOHATUS 00 OPTAHMYECKUX BEIIECTBAX KAK O COETUHEHUIX
yraepoaa (MeTall, 3Tail, 3TWICH, alleTUIICH, 3TAl0, [IHLEpPHUIl, YKCYClias KUCI0Ta).
[Ipupoaubie UCTOYIMKHA YIACBOAOPOAOB (yrosb, NOPUPOIIIbIA ra3, 1edTb),
LUPOJYKTbl UX LCpcpaboTKu (OCH3MH), MX POJb B OBbITY WM 1LIPOMbBIIUICHHOCTH.
[Tonsitue 0 OMOIOIMYCCKH BKHBIX BCLUCCTBAX: HKUPAX, OCIKAX, YIVICBOMAX — W HX
PO B OKW3HM  YelloBeka. MaTepHalibHOe eOUACTBO  OPTaHWYECKMX W
HEOPTaHWYECKWX COCTWHEHUH,

Kpemunit, ero ¢wusnieckne W XWMHUECKHE CBOWCTBA, TOMYUEHWE W
npumeHenue. CoeIMHESHHS KpeMHUS B mpupoe. O0mue mpeacTaBieHus 00 oKkcuie
kpemaus (1V) u kpeMHueBoii kucnore. CHUIMKATBI, UX HCTIONB30BAHHE B OBITY, B
MPOMBINUIEHHOCTH. BamHeliuue CTpOUTENbHbIE MATEepUANIbl: KEpaMmuKa, CTEKIO,
HeMeHT, ©OeToH, keneszo0etoH. [IpobneMbl 0Oe30macHOro  UCHONbL30BAHUS
CTPOUTEBHbIX MATEPUANOB B IIOBCEIHEBHOU KU3HU.

Xumuueckuit IKcnepumenm:

U3yvyeHUe 00pa3sLOB HEOPraHUYECKUX BELISCTB, CBOMCTB COMSIHOM KUCOTHI,
TIPOBEJICHIE KAU€CTBEHHBIX PEAKIMI Ha XJTOPHI-HOHKl ¥ HAOIIO/ICHUS MPH3HAKOR



WX NPOTEKAHWS, OIBLIThL, OTPaKAIOIKMe (QHU3NUECKHE W XUMHUYECKUE CBOMWCTBA
TTOTEHOB M WX COEJWHEHWH (BO3MOXKHO HCITOJIB30BAHHE BUIACOMATEPUAIIOB),
03HAKOMIIEHNE ¢ 00pa3liaMH XJIOPUIOB (TAJTOTEHHAOB), O3HAKOMIIEHUE ¢ 00pa3aMH
cepbl M €€ CcOoeaUHEHUAMM (BO3MOMKHO HCOONL30BAHUE BUAEOMATEPUATIOB),
HaOII0IeHUE MpoLecca 00YIrIMBaHUS caxapa noj JeHCTBUEM KOHLUESHTPUPOBAHHOU
CCPHON KUCJIOTBI, U3YUCHUC XMMUUYCCKUX CBONCIB pa30aBiICHHON CCPHOM KUCIIOTDI,
LIPOBC/ICHUC KAYCCTBCHHOM PCAKUUM HA Cy/Jb(aT-uoH W HaOJIOACHUC LIpU3HAaKa ¢f
POTEKaHNs, O3HAKOMJIEHNE ¢ (PM3MUECKWMHM CBOMCTBAMH azoTa, (ocopa M WX
COCITMHEHNH (BO3MOKHO HCMOIB30BAHNE BHASOMATEPHANIOR), 00pa3aMi a30THBIX
1 (pocopHBIX yAOOpEeHUd, TIOTyIeHNe, cobUpanne, paclio3HaBaHWE W M3YHUEHME
CBOWCTB aMMHaKa, MPOBEINCHHE KAUECTBCHHBIX pEeakUWi Ha WOH aMMOHHS W
dochar-noH W H3YUCHHE TIPU3HAKOB WX TPOTEKaHWs, B3aWMOJACHCTBHE
KOHUEHTPUPOBAHHONH a30THOM KUCIOTHL ¢ MeAbl (BO3MOMKHO HCIOIb30BAHUE
BUJICOMATEPHANIOB), H3YYEHHE MOJENeH KPUCTAUIMYECKUX PEelIETOK alMasa,
rpaduTa, QynnepeHa, O3HAKOMICHHE C OPOUECCOM aacopOLUMu PacTBOPEHHbBIX
BELECTB AKTHUBUPOBAHHBIM YIIEM M YCTPONCTBOM IMPOTUMBOrasa, NOJdYyuYeHUE,
cobupanue, pacCnoO3HaBaHWE U U3YHEHUE CBOMCTB YIVIEKUCIOrO rasa, npoBeaeHue
KadCCTBCHHBIX PCAKIMI Ha KapOOHAT M CHIMKAT-UOHBI U M3YUCHHC MPU3HAKOB UX
[IPOTCKaHUA, O3HAKOMJICHUC C MPONYKIUCH CHIUKATHONW [POMBIIIICHHOCTH,
peIIeHNe IKCMIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BakAeimme HeMeTamimsl U WX
COCTTHHEHUSY .

MeTa/UIBL H HX COeIHHEHHUS

O0mas xapakTepucTHKAa XUMUYECKHX 3JIEMEHTOB — METAIITIOB HAa OCHOBAHUH
ux mnonoxenuss B [lepuommdeckoil cuctemMe XUMUYECKHX snemeHToB /[l WM.
MeiineneeBa u crpoenuns atomoB. CTpoelime MeTauioB. Metawindyeckas CBA3bL U
METANIMYECKAas  KPUCTAMIMYeCKas  peliérka.  DASKTPOXUMMHYECKUU  pan
HALIPSMCHUN MCTaiLioB. QU3MHCCKUC M XMMUHCCKUC CBOMCTBA McTaiLoB. O01uuc
CLIOCO0bI 110JIyYCHM MCTaLIOB. IIOHSTMC O KOppO3UM MCTaJUIOB, OCHOBHBIC
CTIOCOOBT 3aILIATHT X OT KOppo3uu. CTutaBsl (CTallb, YyTYH, TIOPATFOMUHII, OpoH3a)
M X TIPUMEHEHNE B OBITY W TTPOMBIITIIIEHHOCTH.

[lenowHrie META/UTEL: TTonoXkeHNe B [lepHoanieckol cucTeMe XWMHIECKUX
yemeHToR /1. M. MeHaeneeBa, CTpO€HNE WX aTOMOB, HAXOXACHHE B TPHUPOJE.
duznueckne M XUMHUIECKHE CBOWCTBA (Ha mpuMepe HATpus W Kamms). OKCHabl U
FUAPOKCHIbl  HAaTpusi W Kanus. [lpumeHeHue 11e0YHbIX METAUIOB M HX
COEITMHEHU .

[leno4yHO3eMenbHbIE  METAMABL  MArHU U KaldbUUW: NONOKEHHE B
[Iepuoanyeckoil cucteme xumu4eckux anementoB . . Menaeneesa, cTpoeHue ux
aTOMOB, HaXxOKaeHue B npupone. Gusnyeckue u XMMUHECKHE CBONCTBA MArHus u



KaMbIIMs. BakHelnne coeIuHeHUs Kalblua (OKCHI, TUAPOKCH, COJTH). JKECTKOCTD
BOABI U CITOCOOBI €€ yCTpaHeHUsI.

AmoMmunwnii: monoxenue B [lepuoandeckoii cHcTeMe XUMHIECKHX 3JIEMEHTOB
J. . Menaeneesa, CTpoeHue aToMa, HaxOXKaeHue B npupoae. Dusnyeckue u
XUMUYECKUE CBOUCTBA aNOMUHMUA. AM(DOTEPHbIE CBOMCTBA OKCUAA U TMAPOKCUIA
AIIIOMUHUA.

AKcuezo: nonoxcHue B 1IcpnoanM4cCKon CUCTCMC XMMUUYCCKUX 3JICMCHTOB /.
HU. Menneneesa, CTpPOCHHWE aToMa, HaXOXKIEHWE B Ipupone. Puanueckue Hu
XUMHUIECKHE CBOMCTBA skene3a. Okcuasl, Tiapokcuanl W coim sxenesa (IT) u xenesa
(I1T), wx cocTaB, CBOMCTBA U TTONYUCHHE.

Xumuueckui ykcnepumenm:

O3HAKOMIIEHHE ¢ oOpa3lamMi METANIOB W CIUIaBOB, WX (DH3MUESCKUMHU
CBOMCTBAMM,  U3Y4YEHUE  PE3YNbTATOB  KOPPO3HUU  METAIOB  (BO3MOIKHO
HCNONL30BAHUE BUICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOACHCTBUA OKCUA
KaJbliMg M HATPUs C BOAON (BO3MOMKHO MCMOJb30BAHUE BUICOMATEPUANOB),
HCCNEA0BAHUE CBOUCTB XECTKOW BOJbl, NPOLECCA TOPEHUS Kele3a B KUCA0poae
(BO3MOKHO  MCMOABL30BAHUE  BUASOMATEPUANOB), NPU3HAKOB  MPOTEKAHHUSA
KadCCTBCHHBIX PCAKIIMI Ha MOHBI: MATHUA, KAJIBITUA, aTIOMHHNS, IUHKA, skcic3a (I1)
u sxcacsa (III), mcau (II), HaAGMIOACHUC M OMUCAHHMC IPOICCCOB OKpalllMBaHMS
TUTAMEHW WOHAMW HATpHsS, Kallus W KanbUus (BO3MOXHO FWCITONIE30BAHHUE
BHICOMAaTEPHANIOR), NCCITEAOBAAYIE aMPOTEPHBIX CBOWCTB THAPOKCHIA AIOMUHUS 1
THAPOKCHIA LIMHKA, PEelleHHe YKCIIepUMEHTANbHEIX 3a7a4 no Teme «Baxkueiimue
METAJIIIBI U UX COSTUHEHHS.

XuMHS H OKPY/KaOLIasg cpeaa

BeuwectBa 1 marepuansl B IMOBCEALCBLONW KU3LU 4eaoBeka. besomacuoe
HCIIONbL30BALIME BEUIECTB U XUMHUYECKUX peakuuil B ObiTy. IlepBas nmomouls npu
XUMUYCCKUX OXOI'aX M OTPABJICHUAX.

XUMUYCCKOC 3aIPA3HCHUC OKPYKAIOLICH cpcibl (UPCACiibHAST J01YCTUMAs
KOHUEHTpalms BeniecTs, ganee — [1JK). Pome XxuMun B petieAnn 3K0JIOTHIECKIX
po0IIEM.

Xumuueckuit IKCRepuUMenm:

H3y4YeHHe 00pa3moB MaTepHasioB (CTEKIO, CIIABBI METAIUIOB, ITOJUMEPHBIC
MaTepHabl).

Mexcnpeomemunnie ceasu

Peanuzanus MeXNpeJIMETHBIX CBS3€l NP M3yYEHUH XUMUM B 9 Kiacce
OCYIIECTBJIACTCA 4YEpe3 MCIOJNb30BAHME KaK OOLMX €CTeCTBEHHO-HAY4HbIX
MOHATUHN, TAK U NOHSITUH, SABAAIOIIMXCA CUCTEMHbIMU A1 OTACIbHbIX IPEIMETOB
€CTECTBEHHO--HAYHHOIO LUK/,



OGH_[I/IC CCTCCTBCHHO-HAYYHELIC ITOHATUAL HayTIHBIﬁ d)aKT, THIIOTE3d, 34KOH,
TEOPUsS, AaHANN3, CHUHTE3, KIAcCHUPUKAIUS, MepUOIUYHOCTh, HAOIIONEHHE,
IKCIIEPUMEHT, MOJETHPOBAHNE, H3MEPEHNUe, MOJENb, SBICHWE, TAPHIKOBBIN
M PEKT, TEXHONOrUs, MATEPUAIIDL.

du3uka: MaTepus, aToM, Y1EKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIU T, U30TOIbI,
PajlMOAKTUBHOCTD, MOJICKYJIa, JICKTPUHCCKUI 3apsi, 1IPOBOHUKH,
LIOJYIIPOBOIHUKH,  MUNICKTPUKKY, (DOTONICMCHT, BCLICCTBO, TCIO, 00BEM,
arperaTHOE COCTOSHUE BEILECTRA, I'a3, paCTBOP, PACTBOPUMOCTE, KPUCTAJITHYECKAS
peIméTKa, CIUTaBbl, (PM3NYECKUE BEIMYHMHBI, SIWHWIEl M3MEPEHHS, KOCMHIESCKOE
MIPOCTPAHCTBO, TUIAHETEI, 3BE315I, COMHIIE.

buonorusi: dortocunTes, gbIxaHue, OHocdepa, IKOCUCTEMA, MUHEPAITBHBIE
yIOOpEHNs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, ITHTATENIBHBIC BEIIECTRA.

I'eorpadms: armocdepa, ruapoctepa, MUHEPAIbI, TOPHBIE OPObL, MOJIE3HbIE
UCKOMAaeMble, TOILTUBO, BOJHbIE PECYPCHI.



INMIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMDBI 110
XUMHH HA YPOBHE OCHOBHOI'O OGIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PC3YNBTATBl OCBOCHHSI TPOTPaMMBI  OCHOBHOI'O  OOIICTO
00pa3oBaHusl JOCTUIAKICH B XOUC OOY4CHMS XWMMM B CHMHCIBC Y4COHOH U
BOCTIUTATEIBHON ACATENBHOCTH B COOTBETCTBHU ¢ TPAIULIMOHHBIMH POCCHUCKIMNI
COLMOKYIIBTYPHBIMA W JIYXOBHO-HPABCTBEHHBIMW LEHHOCTSIMH, TIPUHSTHIMA B
o0IIecTBE TpaBWiIaMH W HOPMaMH TIOBEIEHHUS W CMOCOOCTBYIOT Tpoleccam
CaMOTIO3HAHWS, CAMOPA3BUTHS U COITHATN3AIINN 00yIarOIIIX S,

JINIHOCTHBIE  PE3YNBTATHl  OTPAKAKT  TOTOBHOCTH  OOyUaOIIMXCS
PYKOBOJACTBOBATLCS  CUCTEMOH  IMO3UTUBHBIX LEHHOCTHBIX OpUEHTAIMH U
pacLIMpeHNe ONbITA AeATeIbHOCTH Ha €€ OCHOBE, B TOM UKCIE B YACTU:

1) naTpHOTHYECKOIr0 BOCTIHTAHUSA:

LIEHHOCTHOT'O OTHOLICHMS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U Hay4dHOMY HACNEeAMIO, NOHUMAHUA 3HAYEHU XWUMMUYECKOH HAYKU B SKU3HU
COBPEMEHHOTO OOIIECTRA, CITOCOOHOCTU BIANETh JIOCTOBEpHON WH{popmanmeid o
TIEPENTOBRIX JIOCTHKEHUAX W OTKPBITUAX MHUPOBOH WM OTEUECTREHHOW XWMWH,
3aWHTEPECOBAHHOCTH B HAYUHBIX 3HAHHAX 00 YCTPONUCTBE MUPa U 00IMIECTRA;

2) rpa:KIaHCKOT0 BOCIIUTAHHSL:

NPE/CTABIIEHU O COLMATBHBIX HOpPMax M IMPaBUIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MIOJIE3HOH,  YYEOHO-HMCCIEAOBATENIbCKOM, TBOPUYECKOW M JAPYTHX  BHAAX
JESATENLIOCTH, TOTOBHOCTH K pPasiioo0pa3liod COBMECTIION ASATeNbIOCTH MpPU
BLINOJIHECIIUU yqe6ub1x, NO3HABATCIILIILIX 3a44a4, BLINOJIICIIHK XHUMHYCCKUX
SKCIICPUMCHTOB, CO3IaHUU YUICOHBIX ITPOCKTOB, CTPCMJICHUS K B3aUMOIIOHUMAHUIO
H B3aMMOLIOMOLUH B IIPOLCCCC ITOU y'~1061'10ﬁ HCATCIBbHOCTH, 1'0TOBHOCTH OLICHUBATL
CBOE TIOBEJCHWE W TIOCTYNTKM CBOWX TOBAPWILNEH C TO3WIMM HPABCTBEHHBIX W
MIPABOBBIX HOPM ¢ YIETOM OCO3HAHUSI TTOCIICICTBUH TTOCTYTTKOR;

3) UEHHOCTH HAYYHOT O TIO3HAHNSA:

MHPOBO33PEHUECKHE TIPEACTABICHNUS] O BEIIECTBE H XMMHYECKOM peakuyH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H COCTABIISAIOIIHE
OCHOBY JUIsl MOHUMAHHS CYLIHOCTH HAYYHOM KAPTHHBI MUPA, NPEICTABICHUA 00
OCHOBHbIX 3dKOHOMCPHOCTAX pPasBUTUA IIPUPONbI, B3daHMOCBA3AX UYCIOBCKa C
NPUPOIHON CPEOH, O POJIU XUMUU B NO3HAHUU ITUX 3aKOHOMEPHOCTEH;

NO3HABATCNbHBIC MOTHBbLI, HANPABICHHbLIC HA ITOAYHYCHHUC HOBbLIX 3HAHUKW [0
XUMUH, HEOOXOauMble A 00bACHEHMS HAOMIOAAeMbIX IPOLECCOB U ABICHUM,
TIO3HARATENTHLHON, WH(POPMAITHOHHOH W TUTATENLCKON KYNBTYpBI, B TOM HYUCIIE
HABBIKOB CaAMOCTOSITENILHOW paOOTBl ¢ YYCOHBIMM  TEKCTaMH, CHMpPaBOYHOMN



HHTepaTyPOfI, JOCTYIIHBIMHU  TCXHHUYCCKUMH CPEACTBAMH HHd)OpMaLlHOHHbIX
TEXHOJIOTHIA;

HHTEpEC K OOYyUeHHIO U T03HAHWIO, JHO003HATENBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTL, K CaMOOOPa30BAHUIK, MNPOCKTHOW U MCCASAOBATEILCKOU
AESTENbHOCTH, K OCO3HAHHOMY BblOOPY HANPABICHHOCTH W YPOBHS 00yuyeHus B
JAJIbHCHILICM;

4) popMUpPOBAHHA KYJILTYPHI 310POBbA:

OCO3HAHWE MEHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 3J0POBBIH 00pa3 »KWU3HU, OCO3HAHNE TIOCIECACTBHH H
HETNPUATHE BPEIHBIX NMPUBBITEK (YTOTPEOICHNS aTKOTONs, HAPKOTHKOB, KYPEHHS ),
HEODXOAMMOCTH COOMIOCHNS TIpaBmil  O€30TMaCHOCTH TIpU  OOparieHHW ¢
XUMHYECKIMHU BEIIECTBAMU B OBITY U PEaTbHOH KU3HH,

5) TpY10BOTO BOCTIUTAHWSI:

HHTEPEC K NPAKTHYECKOMY M3YUSHHIO NMPOheCCUuil U Tpyaa paziuuHOro poaa,
YBAXKEHUE K TPYY U PE3YJIbTATaM TPYAOBOM J€ATENBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHMSI  OPEAMETHbIX  3HAHMA [0  XMMWH, OCO3HAHHBIA  BBHIOOp
MHAMBUAYAJIBHOW TPACKTOPUH MPOAO/LKEHUS 00pa30BaHUa ¢ Y4ETOM JIMHHOCTHBIX
HHTCPCCOB H CIIOCOOHOCTU K XMMHH, OOILCCTBCHHBIX HHTCPCCOB M NOTPCOHOCTCH,
YCIICIIHON MPO(CCCHOHAIBHOM JCATCIBHOCTH H Pa3BUTHA HCOOXOAMMBIX YMCHMIA,
TOTOBHOCTB aJANTHPORATECS B MPOQECCHOHANBHON cpele;

6) 9K0JIOrMYeCKOr0 BOCIIMTAHMUSA:

IKOJOTHYECKH TEIECO00pa3HOE OTHOIIIEHUE K TIPUPO/IE KAK UCTOUHHKY JKU3HU
Ha 3emie, OCHOBE €€ CYIIeCTBOBAHUA, ITOHUMAHHE I[EHHOCTH 3J0POBOTO U
OezomacHoro oopasza KHW3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(DU3NUECKOMY M NCHXUYECKOMY 310POBbLIO, OCO3IIAliMe LEHHOCTU COONoaeIins
npaeun 06e30naciioro nopenelius npy paboTe ¢ BEIIeCTBAMU, a TAKKE B CUTyalluaX,
YI'POKAIOIIMX 30POBbIO U SKU3HU JIIOICH;

CLOCOOHOCTU HPHUMCHSTh 3HaHKUA, 110JIYHACMbBIC I[IPH U3YHCHHUH XWUMUH, M1
pEIIEHNs 3a1a4, CBA3AHHBIX ¢ OKPY/KAFOWIEH TPUPOIHON CPeNOH, AITst MOBBILICHHS
YPOBHSI  3KOJIOTHUECKOW  KYJIIBTYPHI, OCO3HaHWs TJIOOAJBHOTO  XapakTepa
KOJIOTHUECKIX TIPOONIEM W MyTEH WX PEweHMsT MOCPEICTBOM METOI0B XHUMUH,
IKOITOTHYCCKOTO MBIIIICHHSA, YMCHHUA PYKOBOOCTBOBATHECA MM B HOBHaBaTeHBHOﬁ,
KOMMYHHMKaTHBHOW W COIMAJIBHOM ITPAKTHKE.

METATIPEMETHBIE PE3YJIBTATHI

B cocTaBe METANPCAMETHBIX PC3YIIBTATOB BBIACIAKT 3HAUMMBIC i
(hopMUpPOBaHUA MUPOBO33PEHUS O0IEHAYYHbIE TOHATHA (3aKOH, TEOPUS, IPUHLIKII,
runoresa, ¢akT, cucTeMa, MpoLecC, 7IKCOEPUMEHT U JPYroe.), KOTOpbie
HCINOJIb3YIOTCA B CCTCCTBCHHO-HAYYHbIX yqeﬁﬂmx NpCaAMETax M INO3BOJJIAKOT HA
OCHORE 3HAHWH W3 3THUX NPEMETOR (DOPMUPORATH NPEJICTARICHUE O TIETTOCTHON



HAYYHOH KapTHHE MUPA, U YHHBEpPCAIbHbIE YueOHbIE AeHCTBUS (O3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, DETYJIATHBHBIE), KOTOpble 0OecneyHBaoT (hOpPMHUPOBAHLE
TOTOBHOCTH K CAMOCTOSTENHLHOMY TUTAHWPOBAHHUIO U OCYIIIECTBICHUIO YUYeOHOM
NEATENLHOCTH.

ITo3HaBaTe/bHbIE YHUBEPCAIbHBIE YUeOHbIE NeHCTBHA

ba3zoBbie nornyeckue AeHcTBHA:

YMCHUSL HCLOJIL30BATH LPUEMBL JIOIMYCCKOIO MbLIUICHUS 1IPH OCBOCHMU
3HAHWH. PacKpBIBATH CMBICIT XUMWYECKUX TTOHSTHI (BBIASIATE WX XapaKTepHBIE
NPU3HAKN, YCTAHABJIABAThL B3aWMOCBA3b C OPYTMMH TOHSATHAMW), WUCIIONB30BaTh
TIOHATHSA AT OOBSICHEHUSA OTIACIBHBIX (DaKTOB W SBJICHWH, BEIOMPATH OCHOBAHUS 1
KPUTEPHUN TS KIACCH(UKALNHY XHMHUYECKUX BEIIECTB H XHMHYECKHX PEaKmuii,
YCTAaHABIMBATh TPUYWHHO-CIIEACTBEHHEIE CBA3M MEXKIY OOBEKTaMW W3YUEHUA,
CTPOUTh JTOIMUECKUE pacCyKAeHUA (UHIYKTUBHbIE, A¢AYKTUBHbIE, IO AHAOTUH),
JeNaTh BBIBO/Ibl M 3aKIIIOUCHHUS,

YMEHUE [PUMEHATH B [POLECCEe [O3HAHUA IOHATUS ([IPEAMETHbIE U
METanpeAMETHbIE), CAMBOJNYECKUE (3HAKOBLIE) MOJEIN, UCNIONBL3YEMBIE B XHUMUM,
npeoOpa3oBbIBATH LIMPOKO MPUMEHAEMbIE B XMMUM MOJIC/IbHbIC NPEACTABACHUA —
XMMHAYCCKUM 3HaK (CHUMBOJI JJICMCHTA), XHUMHUCCKas (OpMyla H YpaBHCHHC
XUMHYCCKON PCaKUUU — [IPU PCLICHHU YYCOHO-IIO3HABATCIBHBIX 3a1a4, ¢ Y4CTOM
3THX MOMENBHBIX TIPEACTABICHUH BHIABISATH W XapaKTepH30BaTh CYIIECTBEHHBIC
MTPU3HAKN N3YyJaeMBbIX OOBEKTOB — XUMHUUYECKHX BELIECTB W XUMHYECKUX PEAKIINM,
BBISIBIIATE ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBI3U U
IIPOTHBOPEYHS B U3YTAEMBIX TIPOIIECCAX U SBIEHUAX.

Bba3oBbie HECIEA0BATEIbLCKHE NelICTBUA:

yMellMe HCNOJIb30BaThL MOCTABICHHLIE BOMPOCHI B KAaYeCTBE MIICTPYMENTa
MO31iallKA, d TAKKE B KA4€CTBE OCHOBDI /U1l POPMUPOBALIMS TUIIOTE3bL [I0 NPOBEPKE
LIPABUJIBHOCTH BbICKA3bIBACMbIX CYHKICHMWI;

HPUOOPCTCHUC OlbITA 110 IUIAHUPOBAHUIO, OPIaHU3aUMM U LIPOBCUACHUIO
VICHHYECKUX JIKCTIEPUMEHTOB, YMEHHWE HaOIMoAaTh 3a XOJ0M  Tpolecca,
CaMOCTOSITENIBHO TTPOTHO3UPOBATE €70 PE3yNbTaT, (POpMYIHpoBaTsL 000OIMIEHNS U
BBIBOJIBI TI0 PE3YIIBTATAM ITPOBEIEHHOTO OTIBITA, NCCIICAOBAHUSA, COCTABIISITh OTHET
0 TIpOJeTIaHHOM paboTe.

Paborta ¢ undopmanucii:

YMEHUE BbIOMpATh, AHAIU3ZUPOBATHL M HHTEPIPETUPOBATL HHOOPMALUIO
Pa3IAYHBIX BUIOB U (DOPM NPEeNCTABICHHUSA, NONYYASMYHK U3 Pa3HbIX UCTOUYHHUKOB
(HayyHO-NONy/sIpHAS  JAUTEpPaTypa XUMUYECKOrO COACPHKAHUS, CIPABOYHBIC
nocodusi, pecypcbl HHTepHETa), KPUTMHYECKM OLICHHBATH NPOTUBOPSHUBYIO M
HEJOCTOBEPHYIO MH(OpMaALUIO;



YMEHHE MPUMEHATh Pa3IU4Hble METO/bl M 3aMpPOChl IIPU MMOUCKE W OTOOpe
HHGOOPMAIIMH M COOTBETCTBYIOIIHX AHHBIX, HEOOXOHUMBIX IS BBITIOJHEHHUS
y4eOHBIX W TTO3HABATENBHLIX 33/1a4 ONMPEACIIEHHOTO THIA, IPHOOpPETEHUE OIBITA B
00aCcTH  MCHONL30BAHUS  HMH(DOPMALUMOHHO-KOMMYHUKATUBHLIX — TEXHOJIOIUH,
OBNAJIeHUE KYJILTYPOU aKTUBHOIO UCIIONL30BAHUS PA3IMYHBIX NOUCKOBBLIX CUCTEM,
CaMOCTOATCIIBHO BIOMPATh OUTUMAILHYO (POPMY LPCACTABICHUS MHPOPMALIUU U
WDIIOCITPUPOBATE PCLUIACMBIC 331a4M  HCCJIOXKHBIMU CXCMaMM, juUalpaMMamMi,
ApYTUMU (POPMaMU TpaPUKH U UX KOMOWHAIUAM;

YMEHHUE WCTOJNIb30BaTh W aHANIM3WpOBaTh B Tporecce yueOHOH W
MCCIIENIOBATE/IECKON ACATETRHOCTH WHPOPMAIINIO O BIMSHHU TPOMBIIUTEHHOCTH,
CEIIbCKOTO XO3fCTBA W TpaHCIIOPTAa Ha COCTOSHUE OKPYXAlomeHd TpupoaHon
CpEBbL.

KovMMmyHUKaTHBHBEIE YHHBEpPCAJBHBIE YUeOHbIe NeiicTBHA:

YMEHUS 32JABaTh BOIPOCHI (B XOJ¢ JHAN0ora 1 (id) AUCKYCCHH ) IO CYLIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATH CBOM MOPEANOKEHMS OTHOCHTEIbHO
BbINOJHEHUS NIPE/IN0KEHHON 3a1a4H;

YMEHUA  [PEACTaBiATb  MOAYYEHHBIE  Pe3yJbTaTbl  [O3HABATEJILHOU
ACATCIBHOCTH B YCTHBIX M TUCBMCHHBIX TCKCTax; JCJIaTh IIPC3CHTALHIO
PC3yJIBTATOR BHITIOJIHCHUS XMMHUYCCKOTO SKCICPUMCHTa (71a00paTOPHOTO OIIBITa,
nabopaTopHOit padoThI 110 UCCNEOBAHHWIO CBOWCTB BEIIECTB, YUeOHOTO MTPOSKTa);

yMEHUS y49eOHOTO COTPYOHWYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MTO3HABATENILHON M WMCCIENOBATENBCKOH  AEATENBHOCTH  TPH  PEILIECHUU
BO3HHUKAIOIIUX MpoOieM Ha OCHOBE Y4uéTa OOIMMX HMHTEPECOB U COTIACOBAHUSA
nmo3nuui (00cykaeHust, oOOMEH MHEHUSIMU, «MO3TOBBIE INTYPMBI», KOOPIHHAIIUS
COBMECTILIX JEUCTBUU, ONpeaeneure KpUTEpUEB 1O OLEIIKE KayecTBa
BLINOJIHEIION PadOTLI U APYTUE).

Pery1aTHBHBIEC YHHBEpPCATbHbIE YUeOHBIC NeliCTBUA:

YMCHUC CAMOCTOSATCIBHO OLPCUCISTL UCHHU JACATCIBHOCTH, [UIAHUPOBATD,
OCYIIECTBIIATE, KOHTPOJIUPOBATE W TIPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
AEATENBHOCT, BEIOWpaTh Hanbosiee 3pPeKTUBHBIE CITOCOOBI PEIIEHUsT YIEOHBIX 1
MO3HABATENIBHBIX  3a71ad, CaMOCTOSITEIbHO COCTaBIISITH WIH  KOPPEKTHPOBATEH
MIPEeUIOKEHHBIN  aNlTOPUTM  JEHCTBHM TIPH  BBINIOJTHEHWH 3aJaHHW ¢ YYETOM
TIOJIYICHUST HOBBIX 3HAHHN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEaKIUsX,
OLICHUBAThL COOTBETCTBUE MOJIYYEHHOIO pe3yabTaTa 3asBACHHOU UENM, yMEHUe
UCIIONIb30BATh U AHANU3UPOBATh KOHTEKCTHI, IPEIaraéMble B yCIIOBUU 3d1dHUMH.

INPEJIMETHBIE PE3YJIBTATbI

B cocraBe npeameTHbIX pe3yJbTATOB MO OCBOSHMIO 0043aTENBHOrO
COAepKaHus, YCTAaHOBJAEHHOrO AaHHOM (enepanbHoil pabouell mporpamMmmoi,
BRIJICTISTIOT. OCBOCHHBIE OOYJArONIMMNICS HAYTHRIC 3HAHUS, YMEHWS W CTIOCOOR



aeiicTBuiH, creuuduueckue I OpeAMETHOH oOmacth  «XUMHS», BHIBI
AEATENBHOCTH  TI0  TOJNYYEHHI0  HOBOTO  3HAHHSI, €ro  HHTEPHpPETAIVH,
IpeoOpa30BAHNIO U TIPUMEHEHHIO B Pa3IMYHbIX YUYEOHBIX U HOBBIX CHTYAIUAX.

K xoHuy obyuenusa B 8 Kiacce npeMeTHLIE pe3yabTaTbl HA a30BOM YPOBHE
JNOJKHDBI OTPaKaTh CHOPMUPOBAHHOCTDL Y 00YHAIOIIUXCS YMEHUIA:

e PAacKpblBATH CMBbICIL OCHOBHBIX XMMUYCCKUX LOHSITUH: arOM, MOJICKYJIA,
XMMUYCCKUKA 3IICMCHT, 1IPOCTOC BCLUCCTBO, CIOMHOC BCLICCTBO, CMCCh
(onHOpOAHASM M HEOOHOPOHAsA), BAIEHTHOCTh, OTHOCHTEIIBHAS aTOMHAs U
MOJIEKYIISIPHAsT Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJApHAS macca,
MaccoBast J0JST XWMHUECKOTO IEMEHTA B COCAUHEHNH, MOJISIPHETH 00BEM,
OKCHUI, KHCJIOTa, OCHOBAHWE, CONb, BJIEKTPOOTPHIATEIIBHOCTD, CTCIIEHB
OKUCIIEHUSA, XUMHUECKas PEaKIHs, KIacCH(UKamus peakmuil: peaxiun
COENMHEHUSI, PEAKLMU PaA3IOKEHHs, PEAKLMU 3aMEUIEHHUs, PeaKuuu
0OMEeHa, DK30- U DHAOTEPMUYECKHE PEAKIMHU, TEIUIOBOH ddibeKT peakiuu,
AOPO aTOMA, JJIEKTPOHHbIA CI0H aToMa, aTOMHAs OpOUTalb, paanyc aToMa,
XUMMHYECKasA CBS3b, NOJAPHASA U HEMOSAPHAST KOBAJEHTHAS CBA3b, MOHHAS
CBs3b, HOH, KATMOH, aHWOH, pPAcTBOpP, MAaccoBas /[A0dd BEIIECTBa
(IpOLICHTHAA KOHIICHTpallKA) B pacTBOPC;

e HUIIOCTPUPOBATH B3aHMOCBSA3b OCHOBHBIX XUMHYCCKHX TIOHATHH W
TIPUMEHATE 3TH TIOHSITHSA TIPH ONTMCAHNH BELIECTB W UX TPEBPALLEHUN;

e WCIONB30BATH XWUMHYECKYID CHMBOIWKY ANS COCTaBICHUS HOpMYI
BEIIIECTB ¥ YPABHEHHI XHMUUECKUX PEAKLIMIM;

e OIpENENsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOBR B OHHAPHBIX COEIMHEHUSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OWHAPHBIX  COEMUHEHHIX,
OPULALIEKIOCTL, BEUECTB K OmpeaenduiioMy Kiaccy COeAuleHud no
¢bopMynaMm, BUA XUMUYECKOM CBsA3M (KOBaleHTUAd U uvoulas) B
HCOPIaHUYCCKUX COCUMHCHUSIX;

e packpbiBark cmbica  IIcpuopuucckoro 3akona . K. McHuciccsa:
JIEMOHCTPUPOBATE TMOHWMaHHWE TIEPUOANYECCKON 3aBUCHMOCTH CBOWCTB
XUMWUYECKHX BIIEMEHTOB OT WX TONOkeHud B [lepruoanueckol cncreme,
3aKOHOB COXpaHEHWs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYIJISIPHOTO YUYE€HHS, 3aKOHA ABOTAIPO;

e OMNWCHIBATE W XapakTepu3oBaTh TaOmuuHyio (opMmy Ileprogndeckoit
CHCTEMbl XHMMUYECKHX 3JEMEHTOB: pA3NuyaTh [OHATUA «IJIABHAS
noarpynna (A-rpymnmna)» u «mnodounas noarpynna (b-rpynna)», maneie u
OosblliMe MePUOAbl, COOTHOCUTb OOO3HAYEHMS, KOTOPbIE HMEITCA B
tabnune <«llepuoaudeckas cucTteMa XuMuueckux osaemeHtos . M.
MeunpeneeBa» € UMCAOBLIMM  XAPAKTEPUCTUKAMU CTPOEHMS AaTOMOB



XUMHUYECKHX 3JIEMEHTOB {(COCTAB U 3apsai Aapa, o0liee Yucio HIEKTPOHOB U
pactpeneneHue uX 1Mo AIEKTPOHHBIM CIIOSM );

¢ KIACCUPUIIUPOBATH XHMHUYECKHE SJIEMEHTHI, HCOPraHUYeCKHEe BellecTBd,
XUMMUYECKME peakuuu (M0 YMCIy U COCTaBY YYACTBYIOUIMX B peakluu
BELIECTB, [0 TEIUIOBOMY 3(dexTy);

e Xapax1rcpuzoBalb (OUMCHIBATH) OOIIKMC XUMUYCCKMC CBOKCTBA BCLUCCTB
Pa3IMYHBIX KJIACCORB, [I0ITBCPIK/1asl OLIUCAHUC IIPUMCPAMU MOJICKYJ/ISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMHUECKIX PEaKIH;

e TIPOTHO3MPOBATH CBONCTBA BEMIECTB B 3aBHCHMOCTH OT WX Ka9€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKaHWS XUMHWUECKWX TIPEBpaIleHWH B
Pa3TUIHBIX YCITOBUAX;

e BBIYUCISATH OTHOCHTENBHYIO MOJIEKYIIPHYIO M MOIIIPHYIO MACCHI BEIIECTB,
MACCOBYI) JIOJII) XUMHYECKOro OJeMeHTa 1o (opMyne COeIHMHEeHHs,
MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACYETHI MO YPABHEHHUIO
XUMUYECKOU peaKluu;

e MPUMEHATH OCHOBHBIC ONEPALMU MBICANTENLHON NEATENLHOCTH — AHANUS U
CUHTE3, CpaBHEHue, 0000lUEeHME, CUCTEMATH3ALMI, KIacCUPUKALMIO,
BBISIBJICHUC IIPUYHHHO--CICACTBCHHBIX CBSI3CH — IJIs1 U3YUCHUA CBOWCTR
BCIICCTB U XHUMHYCCKHX pCaKUWi, CCTCCTBCHHO-HAYUYHBIC MCTOIBI
TO3HAHWsT — HaONMIONEHNEe, W3MEpPEHWE, MOJCTHPOBAHHUE, SKCTIEPUMEHT
(peansHBI M MBICTICHHBII );

¢ CIENOBATH IPABHIIAM ITOTH30BAHUSI XUMHUECKOH TOCYA0H U 1a00PaTOpPHBIM
o0OpyIOBAHUEM, A TAKOKE TPABUIAM OOPAIIEHNsS C BEIIeCTBAMU B
COOTBETCTBHH C HHCTPYKIMSMH @O BBITOJIHEHHIO 1ab0opaToOpHBIX
XUMHUYECKUX ONBITOB 10 [OJLY4EeIIMIO U COOUpanuio ra3oo0pasiibix BelecTs
(BOIOPONA U KMUCIOPOAA), NPUTOTOBICIUIO PACTBOPOB C ONpeaenHiion
MAaCCOBON J10JICH PacTBOPEHHOI'O BCLUCCTBA, 1UIAHUPOBATH W LIPOBOUUTD
XMMUUYCCKUC 3KCIICPUMCHTBL 110 PaClO3HABAHUI PACTBOPOB 1UCIOYCH U
KHCIIOT C TTOMOLIBI0O HHAVNKATOPOB (TakMyc, (PEeHONTANIECHH, METHIOPAHXK
W JpyTue).

K xoHmy oOydenus B 9 Kjaacce MpeAMETHEIC pe3yNbTaTHl Ha 0a30BOM YPOBHE

JTOIIKHET OTPaXkaTh CPOPMUPOBAHHOCTE Y O0YIAIOIIIXCS YMEHHUIA:

¢ PAacKpBIBaTb CMBICT OCHOBHBIX XHUMWUYECKHX IIOHATHN. XUMHUYIECKUIT
JJIeMEHT, aTOM, MOJeKyla, MOH, KAaTHOH, aHWOH, NPOCTOe BEILECTBO,
CIIOKHOE BELISCTBO, BAICHTHOCTb, MIEKTPOOTPULIATEIBHOCTb, CTEMNCHD
OKMC/ICHHU, XMMKMYECKas peaklldsi, XUMHUYECKas CBsi3b, TEMIOBON 3ddeKT
peakuud,  MOJdb,  MOJAPHbIA  00BEM,  PacTBOp,  DICKTPOIMTbI,
HEANEKTPOJIUThI, JISKTPOAUTUUECKAd AMCCOLMAlUMs, PEAKIUd HOHHOLO
oOMEHa, KaTamW3arop, XWMHUECKOC paBHOBECHE, 0OpaTHMEBIE W



HeOOpaTUMBIE PEeaklMK, OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKIIHH,
OKUCITHTEJb, BOCCTAHOBUTEID, OKHMCIIEHHE U BOCCTAHOBJICHHE, AJITOTPOTIHS,
aM(OTEPHOCTb, XUMHYecKas CBS3b (KOoBaJIEHTHAS, MOHHaS,
METAIIMYECKAs ), KpUCTAIIMYECKAS PELIETKA, KOPPO3Usl METAIOB, CILIABbI,
CKOPOCTb XMMMYECKOM peaKuuu, NpejenbHO JONYyCTUMAas KOHUEHTPALUs
ITJIK Bcuicerra;

WULIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMMYCCKUX UOHSTHMA U
TIPUMEHATE 3TH TIOHSITUSA TIPH OTTMCAHNH BEUIECTB W WX TIPEBPALLEHNN;
WCTIONTB30BATE  XUMHUECKYI0O CHMBOJIMKY IS COCTaBICHUS  (QOpMYI
BEILLECTB ¥ YPABHEHUN XUMUYECKUX PEAKINI;

OTNIPENENATh BAJIECHTHOCTE M CTENEHb OKHCIIEHNS XUMHUYECKNX RIICMEHTOB B
COCNMHEHHAX Pa3IMYHOTO COCTaBa, NPUHAIICKHOCTH BELIECTB K
OnpeneNéHHOMY KJIaccy COeIMHEeHUuN o (opMmyiaM, BHA XUMUYECKON
CBsA3M (KOBAJ€HTHAs, HMOHHAS, METAUIMYECKas) B HEOPraHHYECKUX
COSAMHEHUsX, 3apsA] MOHA [0 XUMUHEeCKOM dopmyne, xapakTep cpeiabl B
BOJHbBIX PAaCTBOPaxX HEOPraHWYECKUX COEAMHEHUMH, TUI KPUCTALIUYECKOM
PELIETKN KOHKPETHOIO BELLIECTRA;

packpeiBaTh cMbICT Ilcpuomuucckoro 3akona M. M. McHmenccea H
JCMOHCTPUPOBAThE Cro IIOHAMAHUC: OIKCHIBaTE M XapaKTCPU30BaTh
tabnnaayio gopmy [leproandeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB:
pa3nnuaTh TOHATHSA «TJaBHas MoArpynna (A-rpynma)» W «nodouHas
noarpynmna (b-rpynma)», manbie u OONbUIME I[EPUOBI, COOTHOCHUTH
0003HAYEHNs, KOTOPBIE UMEIOTCS B TIEPUOAUYECKOH Tabuile, C YICIOBRIMU
XapPaKTEPUCTHKAMH CTPOEHUSA ATOMOB XHMHYECKUX 3JIEMEHTOB {(COCTAaB U
3apan  Aapa, oflee 4HUCao JNEKTPOUOB W pacnpejeneune ux no
SACKTPOLLLIM CIOSIM), 00BACIATL O0IUKE 3aKOIIOMEPIIOCTU B U3MEHECHUU
CBOUCTB 2JICMCHTOB M MX COCJAMHCHHMH B LIPCACIAX MAalbIX 1ICPUOUOB U
IJIABHBIX LIOAUPYIILL € YUETOM CTPOCHUS UX ATOMOB;

KITaCCH(PNIUPOBATE XUMHIECKIE 3JIEMEHTBI, HEOPTAHWYECKHE BEIIECTBA,
XUMWUYECKHE peakuuu (10 YWCIy W COCTaBY YYacTBYIOWIMX B pPEakLWd
BEILECTB, TIO TETIOBOMY 3(PeKTy, MO U3MEHECHHIO CTETICHEH OKHUCIICHWS
XUMHUYECKHX JIEMEHTOB);

XapakTepu30BaTh (OMHCHIBaTh) OOIMME M CHEUM(PUUIECKHE XUMHUIECKHE
CBOICTBA NPOCTBIX U CJOKHBIX BEUIECTB, MNOATBEPKIds OMUCAHUE
NpUMEPAME  MOJIEKYISIPHbIX M MOHHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMUYECKMX PEAKUMNI;

COCTAB/IATL YPABHEHUSA JJICKTPOJUTUHECKOHW AUCCOUMALUMM  KUCIOT,
LICJOYEN U COMEH, MOMHBIE U COKPALIEHHBIC YPABHEHUA PEAKIIMH UOHHOIO



06MBHa, YPaBHCHUA peaKHHﬁ, MOATBCPKAAOIINX CYIICCTBOBAHHC
TeHETUUYECKOHM CBA3H MEXAY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB,
PACKPBIBATH  CYIIHOCTh OKHCIHTENIbHO-BOCCTAHOBUTENBHBIX — PEaAKINi
NOCPENCTBOM COCTABICHUS MIEKTPOHHOrO OATaHCa ITUX PEaKLnii;
NPOrHO3UMPOBATL CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX CTPOCHUS,
BO3MOXXHOCTH 1IPOTCKAHUS XUMUUCCKMX [IPCBPALICHUN B Pa3iiMYHbIX
YCJI0BUSIX;

BBIYVCITSTE OTHOCHTENBEHYIO MOJIEKYITSIPHYFO U MOJIIPHYIO MacChl BEIIECTB,
MAaccOBYI0 JOJNK XWMHUECKOTO 3JIEMEHTAa To (QOopMylic COEIWHEHNs,
MacCOBYIO JIOJTIO BELIECTBA B PACTBOPE, MPOBOIUTE PACHETHI IO YPABHEHHIO
XUMHMYECKOHN peakLny;

COONMIONATh TIPABHIIA TTOJTB30BAHUA XUMIYECKOM TTOCYI0H 1 TabopaToOpHbBIM
obopya0BaHHEM, & TaKke MOpaBuna oOpallleHus ¢ BelIeCTBAMU B
COOTBETCTBHM ¢ HMHCTPYKLMSMH MO BBINOJHEHUIO 1a00paTOPHbIX
XUMUYECKMX ONbITOB N0 MOJYYEHUIO U COOUPAaHUIO ra3000pa3HbIX BELLECTR
(aMMMaKa U YrIeKUCaIoro rasa);

NPOBOANTh PEaKUUU, MOATBEPKAAOUINE KAYSCTBEHHbBII COCTAB PA3IUUHbIX
BCIICCTRB: PAacMO3HABaTh OIBITHBIM NYTCM XJIOpHI-, OpOMUI-, HOTUI-,
KapOoHaT-, docdar-, CHINKAT-, CyJIb]paT-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHHUS ¥ HMOHBI W3YUEHHBIX METAJIOB, NPHUCYTCTBYIOIIHE B BOIHBIX
pPacTBOpaxX HEOPTAHHUECKUX BEUICCTB;

NPUMEHATH OCHOBHBIE OTIEPAITHIH MBICIUTETbHOM AeATETHHOCTH — AHAIIUS U
CHHTE3, CpaBHEHHE, 000011IeHIe, CHCTEMATH3AITHIO, BRIABIICHIE IPUYHHHO-
CIIEACTBEHHBIX CBSI3eH — U M3y4YeHUs CBOWCTB BEMIECTB U XUMHUYECKUX
peakuuid, eCTeCTBellO-uayylble METOAbl no3HalMs — HAOIaeHUE,
U3MEpeline, MOJCIUPOBALIUE, FIKCIEPUMENT (Peanblblii U MLICACIILBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Kosmm4yecTBo 4acoB
Ne HaumenoBaHue pa3jieiioB H T DilIeKTpoHHBbIE (LH(POBbIE)
‘ Kontpoabubie IIpakTH4eckune
n/n TeM NMpPOorpaMmel Bcero oOpaszoBaTebHbIE pecypchl
‘ padoTnl padoThl
Pazjen 1. ITepBonayaiibHbie XHMHYECKHE IIOHSTUS
Xumusi — Baxknasi 061acTb ‘
1 €CTECTBO3HAHMS U 5 5 bubnuoreka [JOK
' MPAKTHYECKOH AeATeIbHOCTH https://m.edsoo.ru/7f41837¢
YyenoBeKa \
T
19 BeiectBa u xuMuuyeckue 5 | bubnuoreka [JOK
' peakimm ‘ https://m.edsoo.ru/7f41837c
Htoro no pasaeny 20

Pa3zjien 2. Bamkneiimume npejacraBurein

Bozayx. Kucinopoa. [Tousitue

HCOPIraHN4YECKHUX BELIECTB

6 |

bubimoreka [JOK

& 00 oxcuaax https://m.edsoo.ru/7f41837¢
) Bonopoa.IlousTue o kucaorax g | 1 bubnuoreka LIOK_ _
U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitie 06 7 5 I I Eﬁﬁnuorcxa HOK_
OCHOBaHMSIX https://m.edsoo.ru/741837¢c
24 OCHOBHBIC KJIACCHI 1 | . . bubnuoreka [JOK
HEOPraHMYEeCKUX COeIMHEHU I \ https://m.edsoo.ru/7f41837¢
WUroro 110 paszaeny 30 |

Pa3jgea 3. Ilepunoauyecknii 3akon n [lepnoanyeckasi cucrema xumudeckux wieMeHToB /1. U. Menjaeneea. CTpoenne aroMoB.
Xumunyeckasi ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PEaKLHH




[lepuoauueckuii 3aKoH u
[lepuoauueckas cucrema

bubauoreka [JOK
3.1 XUMHYeCKHX 3neMeHToB /1. U. 7 https:/m.edsoo.rw/7f41837c
Menpene-eBa. CTpoenue
aroMa
Xumuueckas CBsi3b.
3.2 OKHMCIUTENIbHO- 8 B aoTa T
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJILHBIC PEAKLIUU
. bubnmoreka [JOK
HiTore ne peneny 12 https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 Datimore HOK
P p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMHECTBO YACOB I1O 68

IMTPOTPAMME




9 KJIACC

KouinuecrBo yacos JIeKTPOHHbIC
HauMeHoBaHHE pa3jiesioB H TeM (undgpossbie)
Ne n/m i Konrpoabubie = Ilpakrunueckue -
HPOIpaMMbl Bcero obdpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3gea 1. BemecTtBo 1 XMMHYECKHE PeaKUHH
L1 [TorTOpenue n yrnyonenne 3HaHUI 5 1 bubnunoreka [JOK
' OCHOBHBIX pa3ZeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636 |
DIICKTPOIUTHYECKAS JIMCCOIMALIHS. bubnuoreka LIOK
1.3 8 | 1
XUMHUCCKUC PCAKIIMM B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszaeny 17
Pa3zjen 2. Hemera/uibl H HX COCIHHEHUS
21 OOwas xapakTepucTHKa XUMHUYECKUX 4 0 bubmuoreka LIOK
' anemMeHTOB VIIA-rpynmsl. ['anorens https://m.edsoo.ru/7f41a636
OObmas xapakTepHCTHKa XUMHUYECKUX
22 snemeHToB VIA-rpymmbt. Cepa u eé 6 SRS R
' py e - https://m.edsoo.ru/7f41a636
COC/IMHECHUS
OO0mas xapakTepuCTHKa XUMHYCCKUX
23 BHCMCHTOIS VA-lr) nnbl. A3or, pocdop u ux 7 1 Euomorsia LUK
' Al P https://m.edsoo.r/7f41a636
COCIMHECHMS
OOmas xapakTepHcTHKa XUMHYECKHX
24 3J1€MCHT01:) IVApr bl Yriaepoj 1 8 1 2 BuGaadnaa HOK
' . A hittps://m.edsoo.ny/7§41a636
KPEMHUN M X COC/IMHCHHUS
Htoro no pazaeny 25




Pasgen 3. MeTasliibl M HX COeAHHEHHHA

. buoauoreka [IOK
3.1 O06uue cBoMCcTBAa METAJIJIOB 4 R
. Bubnmnoreka [JOK
3.2 Baxneiiuue MeTajuibl ¥ UX COCIIMHECHUS 16 ik, il TRATAERG
Hroro no pasneny 20
Pazaea 4. Xumus 1 OKpyzKamas cpeaa
4.1 Belecrsa n MaTepualibl B )KU3HH Y€JIOBEKA 3 BabmoiE TOK
: = p : hittps://m.edsoo.n/7f41a636
Hroro no pazaeny 3
PezepBHOe BpeMs < Seaimoresa LIOK
p p hittps://m.edsoo.ru/Tf41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'’PAMME 68







INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoumuecTBo yacos JIeKTPOHHBbIC
Ne ara nHudpoBbie
Tema ypoka Konrtpoabnsie | TlpakTnueckne a op .
n/n Bcero H3yueHusi ~ oOpaszoBare/ibHbIC
padoThI padoThl
pecypcebl

| [Tpeamer xumun. Posb xumun B I 1.7.09 bubnmoreka LIOK
JKHU3HHU yenoBeka. Tena u BewecTsa ' https://m.edsoo.ru/ff0d210c

5 ITonsiTve 0 METO/1aX MO3HAHUS B | bu6nuoreka [JOK
XUMHUH https://m.edsoo.ru/ft0d227¢
IIpakTuyeckas pabora Ne |

3 «IlpaBuna paGotel B maboparopuu u 1 8-14.09 bubnuoreka LIOK
npuéMBI 0OpaIeHHs ¢ ) https://m.edsoo.ru/ff0d23dc
nabopaTtopHbIM 000pPY/TI0BAHUEM»

4 YucTeie BELIECTBA H CMECH. | bubnuorexa [JOK
Crioco0bl pazjesieHusi cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas pabora Ne 2

5 «lfaz eJIeHHE cgeceﬁ (Ha npumepe | 15-21.09 brGamares IOk

5 r PHMER ' https://m.edsoo.ru/ff0d28c8
OYUCTKH ITOBAPEHHOM COJIH)»
buonuoreka LIOK

. s : https://m.edsoo.ru/ff0d2a6c

. XHUMHYECKHE JICMCHTBI. 3HAKH l 22-28.09 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYCCKHUX JICMCHTOB ' https://m.edsoo.ru/ff0d2be8

8 ITpocTeie U ClI0XKHBIC BELIECTBA 1 Bufamerera HIOK

P https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJICKYJISIPHOC YYCHHUEC | 29.09-5.10 SEDIEREL

https://m.edsoo.ru/ff0d2d50




3aKoH IOCTOAHCTBA COCTABA
BelecTB. Xumuueckas gpopmya.

bubnunoreka [JOK

10
BaneHTHOCTH aTOMOB XMMHUYECKHX https://m.edsoo.ru/tff0d2eae
2JIEMEHTOB
OrHocHuTEIbHAS aTOMHAs Macca.
11 OTHOCHTEIIBLHAS MOJICKYJISIpHAs 6-12.10 BatGinioress HOK
) yap ) https://m.edsoo.ru/ff0d323¢c
macca
12 MaccoBast 10711 XUMHUYECKOTO butimoreka LJOK
DNIEMEHTA B COEJIMHEHUH https://m.edsoo.ru/tf0d350¢
13 KosmuecrBo Bewecrsa. Mojib. 13-19:10 bubnuoreka [JOK
Mounsipuas macca ' https://m.edsoo.ru/ff0d5230
14 Dusnyeckue 1 XUMHYECKHE SIBIEHHS. buonuorteka [IOK
XuMuyeckas peakims https://m.edsoo.ru/ff0d37fa
ITpu3HaKkH ¥ yCIOBHS MTPOTEKAHUS bubnuoreka [JOK
15 ) 20-26.10
XUMHYECKHMX peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHEHHS MACChl BEIIECTB. bubnmoreka LIOK
XUMHUYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BoiuuciieHus KoJim4ecTsa, MacChbl
17 BCIICCTBA 10 YPABHCHUSM 27.10-9.11 Batamoress LIOK
P . R https://m.edsoo.ru/ff0d5708
XUMHYECKHX peaKuii
Knaccudukanms XMuMHYECKNX
18 eaxuug’ (COoC/TMHEHMS, PA3JIOKCHUS brbmaorexa LIOK
P 1B ’ https://m.edsoo.rw/f0d3f34
3aMelIcHHs, OOMCHa)
M. B. JIoMOHOCOB — y4EHBIH-
19 YHUHUKIONEIUCT 0606)’:161-11'16 U 10-16.11 Babmozexa TIOK
: B ' https://m.edsoo.ru/ff0d40c4
CHCTeMaTU3alUs 3HAHUI
20 Konrpoisnas padora Nel o Teme bubnuoreka [IOK

«BeiecTBa ¥ XUMHUYECKHE PCaKIIHm»

https://m.edsoo.ru/ff0d4290




Boszayx — cmech razos. Cocras

bubimoreka [JOK
21 Bo3ayxa. Kuciopon — 2/1eMeHT | 17-23.11
AP PeL ’ https://m.edsoo.ru/ff0d448¢
npocroe BeuecTBo. O30H
Du3nuecKue U XUMHUYCCKUE
22 CBOMCTBA KMCIIOPO/IA (peaKiuu bubimoreka [JOK
okuciienus, ropenuc). [onstue o6 https://m.edsoo.ru/ff0d4614
OKCHAX
CnocoOb!I MONyYeHHsT KUCIIOPO/a B
23 nadoparopuu Zlqn ommmnenpnoncm 24-30.11 Bubmaorexa HIOK
DaRen DeREH : : https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
Temnosoit 3¢ dext xummudeckoi
24 peaKkiMu, MOHATHE O bubiuoreka [JOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U SHIOTEPMHYECKUX peaKIHsIX
Tonnuso (He(Th, Yyrojab U METaH).
25 3a a3uer§nc¢;o3 yl“a CrocoObl <)3ro 1-7.12 Brbmiotexa LIOK
P o e ’ https://m.edsoo.ru/ff0d4c4a
Npe10TBPaleHUs
IIpaxTrueckas padora Ne 3 no teme
26 «II;OJI eHHeE U f:)oﬁn aHHe Babotesa [OK
M p ) httos://f. edsoo.ru/fl0d4ae2
KHCIIOpO1a, H3YUYEHHUE ero CBOHCTBY
7 Bonoposn — anemeHT u npoctoe 8-14.12 bubmuoreka [JOK
BeniecTro. Haxoxaenue B mpupose ' https://m.edsoo.ru/ff0d4dd0
Du3nuecKue u XUMHUYECKHE
28 cBoOiicTBa Bojiopoaa. [Ipumenenue Bubmaorexa IIOK
HOROAZ. L3P https://m.edsoo.ru/ff0d4dd0
BOJI0POAA
29 IloHsTHE O KHCTOTAaX U COJIAX 15-21.12 Bubmuorexa [JOK

https://m.edsoo.ru/ff0d50d2




Crioco0bI 1osyuenusi BOA0poia B

bub6mmoreka [IOK

30 .
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 110 reme

31 «II1)on CHHEC B I(2061/1 aHKUC BOJIOPOIa 22-28.12 Batamgrexs LIORS

T onp R ' https://m.edsoo.ru/ff0d4£42
M3y4EHHUE €ro CBOMCTB»

1 MounsipHblii 00BEM ra3zoB. 3aKoH butnuoteka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Beruucienus 00bEma, KOJIM4YecTBa

33 BCILIECTBA I'a3a 110 €r0 H3BECTHOM Ekler Buonmoresd HOK

o . Y 11.01 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA MK 00BEMY
Brruncnenns o0ObEMOB ra3oB IO ”

34 ABHEHUIO peaKlMy Ha OCHOBE BTk L
P ”p . https://m.edsoo.ru/ff0d5708
3aKoHa 00BEMHBIX OTHONICHUN Ta30B

35 duznyeckue U XUuMHYECKHe 12.01- bubnuorexa [JOK
CBOMCTBA BO/Ibl 18.01. https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBauuii. [TonsTue 06 bubnunoreka [JOK
HHIHKaTOpax https://m.edsoo.ru/ff0d59¢2
Bosa kak pacrsopurels.

37 HacplimmeHnpie 1 HEHACBIICHHBIC 19-25.01 bubiuorexa [JOK
pacTBOpbl. MaccoBas 1071 BELIECTBA ' https://m.edsoo.ru/ff0d5b40
B PacTBOpe
INpaxTuueckas pabora Ne 5 o teme
«IIpuroToBneHue pacTBOPOB ¢ bubnuoreka [JOK

38 G % v :
OIpeICIICHHOU MAaCCOBOH J0JICH https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOIO BEILECTBA
KonTtponbsHas pabora Ne2 no teme

39 P p 26.01-1.02 butnmoreka [JOK

«Kucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/ff0d6342




Okcuibl: cocTaB, Kiaccupukanms,

Bbubanoreka LJOK

40 s
HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
TMonyuenue U XMMHUUYECKHE CBOMCTBA

41 KP[CH);)THBIX OCHOBHBIX H 2-8.02 BaoumiTeR HOS

: i https://m.edsoo.ru/ff0d664¢
amM(pOTEPHBIX OKCH/IOB

4 OCHOBaHMSA: COCTaB, KJIaccH(pUKalus, bubnuoreka LJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TosiyueHHe M XUMHUYCCKUE CBOMCTBA 9-15.02 bubmoreka [JOK
OCHOBaHMUM ’ https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxanms, bubimorexa [JOK

44 :
HOMEHKJIaTypa https://m.edsoo.ru/ft0dfee2

45 [Tonyuenne u XMUMHUYECKUE CBOWCTBA 16-22.02 bubimoreka LIOK
KHUCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,

46 cnocoi(i:x) noJ )cmm xnmnqzzxuc e i

o L https://m.edsoo.ru/00ad9474
CBOWCTBa
IMpakTuyeckas padora Ne 6. Peinenne

47 IKCHEPUMEHTAIbHbIX 3a/1a4 110 TEME 96.02-1.03 bubmumoreka LJOK
«OCHOBHBIC KJIaCChl HCOPTAHUYCCKHX i i https://m.edsoo.ru/00ad9b7c
COEIUHEHUN»

I"'eHeTHUECKas CBSA3b MEIKT
48 KJIACCaMH HEO ra}mqecmxy Brhugrent LG
.. https://m.edsoo.ru/00ad9a50
COCAMHCHU I

49 O06001enue 1 cucreMaru3anus 4-7.03 bubinoreka [JOK
3HAHUHU ’ https://m.edsoo.ru/00ad9cb2
Konrpousnas pabora Ne3 1o reme
” P P bubnuoreka [JOK

50 OCHOBHBIC KJIACChI HCOPTraHUYCCKUX

coeiuHeHun"

https://m.edsoo.ru/00ad9%¢la




ITepBbie nonbITkyU Ki1accupukamuu

bubimoreka [JOK

51 XUMHYECKHX J1eMeHTOB. [ToHaTHE O 11-15.03 4ol oilsoo it
rpynnax CXOAHbIX JJIEMEHTOB
INepuoinveckuii 3aK0H U
5 IMepuoanueckas cucrema bubimoreka [JOK
xumudeckux sementon /1. Y. https://m.edsoo.ru/00ada52c
Meneneesa
bubmoreka [JOK
53 ITepuobl, rpymnel, NOArPyIIbI 1200 https://m.edsoo.ru/00adas52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX bubimorexa LJOK
aaep. U3oTormnsl https://m.edsoo.ru/00ada342
CTpocHHUE IEKTPOHHBIX 060:10%1(“ BuGorexa LIOK
b aToMOB 371eMeHTOB [lepuoanueckoii 1-5.04
https://m.edsoo.ru/00adabbe
cucremsl J1. 1. Menpaeneena
XapakTepucTika XMMHYECKOTo
56 9JICMEHTA MO €T0 MOJIOKCHHUIO B bubnuorexa [JOK
ITepnonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
3nauenue Ilepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U TIPAKTHKH. J]. 8-12.04 butimorexa [JOK
N. MenneneeB — y4€HBbIH, NeJaror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEKTPOOTPHUIATEIEHOCTh ATOMOB bubnmoreka [JOK
58
XUMHYECKHX JICMEHTOB https://m.edsoo.ru/00adaab8
bubnanoreka [JOK
59 HonHas xumMunyeckas cBa3b 15-19.04 B siliie o
60 KoBaneHTHas nonsipHas XuMHYeCKast butnuoreka [JOK

CBA3b

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




61 KoBanienThas nenossipuas I 22-26-04 bubimnoreka LIOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubinoreka [JOK
62 Creness kpciem l https://m.edsoo.ru/00adae28
(0] o- a : :
63 KUCJUTECILHO-BOCCTAHOBUTEIILHBIC 1 29.04-3.05 buonuorteka [JOK
peaxkimu https://m.edsoo.ru/00adb076
bubinnorexka [JOK
4 .
6 OKHUCTUTEIA U BOCCTAHOBUTECITH 1 https://m.edsoo.ra/00adb076
Kontponbhas padora Ne4 no teme
65 «C T(I))enne argma XuMuyeckas 1 6-10.05 Bettimian IO
o : ] https://m.edsoo.ru/00adb486
CBA3b»
O06o01eHne U cucTeMaTru3anus bubiunoreka [JOK
66 . 1
3HAHWUU 110 XUMUYCCKUM YPABHCHUSM https://m.edsoo.ru/00adb33¢c
67 Tpenakep 1Mo OCHOBHBIM TeMaM 1 13-17.05 bu6nmnoreka LJOK
Kypca https://m.edsoo.ru/00ad9cb2
68 Pesepsubiit ypok. O600uienue n | bubnuoreka [JOK

CUCTEMaTU3aLus 3HaHUH

https://m.edsoo.ru/tf0d61c6

OBHIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




9 KJIACC

KouanuecrBo yacos DJIeKTPOHHbIC
Ne Hara undposBbie
Tema ypoka Konrtpoububie | Ilpakrnyeckne e
n/n Bcero H3yueHusi ~ odpaszoBare/bHbIE
padoThl padoThl
pecypcbl

Ilepuoauueckuii 3aK0H.

| Ilepuojanyeckas cucrema 1 1-7.09 bubiunorexa LIOK
XuMHUYecKHX 3nemeHToB /1. U. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN

2 CBOMCTB XUMHUYECCKUX IEMECHTOB 1 BitomoTe LOK

2 https://m.edsoo.ru/00adb6b6

NIEPBBIX TPEX NMEPUOJIOB
Knaccudukauus 1 HoMeHKIaTypa butnuoreka [JOK

3 1 8-14.09
HEOPraHU4YECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bujibl XuMUYECKOM CBSI3U U THIIBI I bubnuoreka [JOK
KPUCTAJUIMYCCKUX PeLIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas pabora Nel no reme
«IloBTOpeHue u yriayOieHne 3HaHUIA

5 P L I I 15-21.09
OCHOBHBIX pa3/ie/IoB Kypca 8
KJacca»

6 Knaccudukauums Xumudeckux I bubnuoreka [JOK
peaxkuuii 110 pasjMuHbBIM [IPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsATHE O CKOPOCTH XUMHUYECKON

v €aKL1U Houﬂr';ne 0 FTOMOT€HHBIX H 1 22-28.09 I
3 ' ' https://m.edsoo.ru/00adbe9a
TETEPOrCHHBIX PEAKIMAX

p IloHsATHE O XUMHYECKOM I bubimoreka [JOK

PaBHOBECHH. (DaKTOpr, BJIMAKOLIHE

https://m.edsoo.ru/00adc28¢




Ha CKOPOCTh XMMHYECKOH Peakiun
H TOJIOKEHUE XUMUYECKOTr 0
PaBHOBECHS

OKHUCIIUTEIIBHO-BOCCTAHOBUTECIILHBIC

buonnoreka IJOK

Juccouranusa. XuMUuecKkue
peakuMH B pacTBOpax»

9 29.09-5.10
peaxiuu https://m.edsoo.ru/00adcade
Teopus 3neKTPOTHTUYECKOMN
10 nucf:)ouuau:;p CuiibHbIC U citaldbic BnGraorees LK
' https://m.edsoo.ru/00adcd68
INCKTPOJIUTHI
bubnuoreka LJOK
11 Ho (3 (5 ca i1 6-12.10
RN eamcand ‘s L https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAHMI B CBETE IIPE/ICTABICHHUI buGimoreka [JOK
00 3MeKTPONUTHYECKOU https://m.edsoo.ru/00add5d8
JHUCCOLIUALIAH
XHUMHYECKHE CBOMCTBA COJICH B
13 CBETC TMIPEACTABICHUI 00 13-19.10 Bubnuorexa LIOK
P " ' https://m.edsoo.ru/00add8b2
ANEKTPOITHTHYECKOH AUCCOITMAIINH
14 IToHsiTHE O THAPONIH3E COJIEH Butumagreia LOK
P https://m.edsoo.rw/00add9d4
5 O0o001eHHe U CHCTEMAaTH3aLUs 20-26.10 bu6nmoreka [JOK
3HAHMIH ' https://m.edsoo.ru/00addd 12
ITpakTuueckas padora Ne 1.
16 «Pemenune dKCnepuMeHTATBHBIX Buomaorera [IOK
p https://m.edsoo.ru/00addbta
3a1a4» Ottps://m.edsoo.ru/Uvaddbia
KonTponbnas pabora Ne2 no teme
17 «INeKTpoNuTHYECKas 27.10-9.11 bubnuoreka [JOK

https://m.edsoo.ru/00addecO




OO0was xapakTepucTUKa raJioreHoB.

18 XHuMHYECKHe CBOHCTBA Ha IpUMeEpe BaGumorera LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposojopo;1. ConsiHast KHCIIOTA,
19 xnmgqecxng CBOMCTBA, IT0JIYHEHHE 10-16.11 BrGnwozeia [IOK
? y ° ] https://m.edsoo.ru/00ade104
HPUMCHCHHUE
IIpakTuueckas pabora Ne 2 o teme
20 «I'Iion CHHEC cop*mnoﬁ KHMCJIOThI buGmmorena HOK
e ’ https:/m.edsoo.ru/00ade348
n3yueHue e€ CBOMCTB»
Boiuuciienust 110 ypaBHEeHUSIM
21 XUMHYCCKHX cal)clzuﬁ €CJIM OJIMH U3 17-23.11 Bubmaorexa IOK
P ) ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
2 OO0mmas xapakTepucTuKa HJIEMEHTOB bubnuoreka [JOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AJ10TpOIIHBIC MOAH(DHUKALMH CEPBbI.
Haxoxnenne cepsl u eé T
” KT g P 24-30.11 bubimoreka LIOK
COC/IMHCHHUH B IIPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOHCTBA CEPbI
CepoBoj10po/1, CTPOCHHE,
24 (bugnqecxse " le;nqecme SIMTEED EH
i https://m.edsoo.ru/00ade802
CBOWCTBA
Oxcunasl cepbl. CepHast KHCIIOTa,
25 (bmnqecxuz " xm\fuqccxnc 1-7.12 Bmman TIOK
. ' https://m.edsoo.ru/00adea28
CBOJICTBA, PUMEHEHHE 2
XUMHYECKHE PEaKLMu, JICKAIIHUE B
26 OCHOBE IIPOMBILLICHHOI'O criocoda bubnuorexa LIOK

IIOJIyYCHUS CCPHOH KUCIIOTBI.
XumMudeckoe 3arpsazHeHue

https://m.edsoo.ru/00adec8a




OKpPYKaIOLICH Cpejibl
COEIMHEHUSAMH CEPBI

Bruruuciienue MmaccoBoi 10U

buoanoreka [IOK

27 8-14.12
BBIX0/1a IPOJIYKTa PCaKLHH https://m.edsoo.ru/00adec8a
OO01as xapaKTepuCTHKa 3JIEMEHTOB
VA- nbl. A30T,

28 acnrr;):l aHCHHUEC B [IPUPOJIC R
pactpoctp PEROASS https://m.edsoo.ru/00adeeab
(hU3MUeCKUEe U XMMHYCCKUE
CBOWMCTBa
AmmMmHuak, ero gusnyeckue u

29 XMUMHUUYCCKHUC CBOMCTBA, MOJIYUYCHHUE 15-21.12 Butmoreks TIOR

Sl ' https://m.edsoo.ru/00adf004
) U [IPUMEHEHUE i
ITpakTudeckas padora Ne 3 1o Teme
30 «l'l;on YEHUE arvlljmuaka U3Y4YCHHE Sfhirroenns LR
y N das 4 https://m.edsoo.ru/00adf180
€ro CBOMCTBY

3 A3zotHas kucniora, e¢ pusnueckKue u 99.28.12 bubimoreka LIOK
XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB M oIl
AMMOHMSI B KAUE€CTBE MUHECPAIILHBIX

32 o0penuil. XUMHYECKOE ’ e
R ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIONIEH Cpe/ibl
COC/IMHCHUSIMH a30Ta
®ocdop. Oxcua pochopa (V) u

33 (bocc(li))o pHaa KPIC.TI((l))Ta (b<b£3n(qelxue " £24: Eonmorei. [IOK

P L 11.01 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHHE
o Hcnons3oBanune pocdaros B bubnuoreka LIOK

KAuCCTBC MMHCPAIbHBIX Y100pCHHUI.

https://m.edsoo.ru/00adfc20




3arpsisHCHUE TIPUPOIHOMN CPEIbI
(docharamu

VYriepon, pacipocTpaHeHHe B

35 puposie, (PU3UUCCKUC U — Dacamgrexn LIOA
PHPOE: : 18.01. https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcuapl yriaepoaa, ux pusngyeckue
U XUMHUYECKHUE CBOMCTBA.
36 DKOJIOTHYECKHE MPOOIEMBI Bumens TIOR
e https://m.edsoo.ru/00adfebe
CBA3aHHBIE C OKCHOM yTjiepojaa
(IV)
bubGimnoreka [JOK
37 VYronbHas KHCI0Ta U €€ CONH 19-25.01
https://m.edsoo.ru/00ae006¢
IIpakTueckas pabora Ne 4 o reme
18 "[TosryyeHue yriaeKucioro rasa. bubnuoreka [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
KapboHar-uoH"
ITepBoHauanbHbIE MOHATHS 00
39 OpraHMYeCKHX BEIIECTBAX KAK O 26.01-1.02 Bnbmarie LI
p e https://m.edsoo.ru/00ae054¢
COCAMHEHHUSX yIulepoja
40 Kpemuuii u ero coeamHeHus brmdreng IO
p https://m.edsoo.ru/00ae080a
ITpakTnueckas pabota Ne 5.
41 Pewenne skcniepumenTanbHbIX 2-8.02 bubimoreka LIOK
3aj1a4 1o Teme «Baxkueimme ' https://m.edsoo.ru/00ae0bf2
HEMETaJNIbl U HX COSIUHEHUs»
Kounrpoubnas pabora Ne3 o reme
P 5 P bubimoreka [JOK
42 «Baxxnennme HeMETaJLIbl U UX

COC/IMHCHMUSD

https://m.edsoo.ru/00aec0e18




OO0was xapakrepucruka
XUMHYECKHX HIEMEHTOB —
MeTa/uoB. MeTtamnyeckas cB3b H

bubimorexa [[OK

43 9-15.02
MeTa/uIMYecKasi KpucTaInyecKas https://m.edsoo.ru/00ae103e
pewérka. Gusznyeckue cBoOMCTBa
METaJLJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DIIEKTPOXUMHYCCKUAN Pl BnQumoress LOK
P 5 p https://m.edsoo.ru/00ael 156
HAINPSHKCHUH METAILIOB
OO0wue cnocoObl MOMyYeHUs
MeTauioB. CrutaBel. Beruncinenus
45 110 YPaBHCHUAM XUMHUYCCKHUX 16-22.02 Bubmnorexa LIOK
P . ' https://m.edsoo.ru/00aecl156
peaxiuii, €Cjm O/IMH U3 PEarcHToB
COJICPHKHUT MPUMECH
46 IToHsTHE 0 KOPPO3HH METALIIOB Bnomyoress HOR
pp https://m.edsoo.ru/00ac1278
bubimoreka [JOK
47 €JIOYHbIE METAJIJIbI 26.02-1.03
m https://m.edsoo.ru/00ae14b2
48 Oxcuabl ¥ THAPOKCHIBI HATPUS U bubnuoreka LIOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [le109HO03eMENBHBIC METAIIBI — 4:7.03 bubauorexa [JOK
KaJIbIIUI ¥ MarHuit ’ https://m.edsoo.ru/00ac15¢8
50 Baxueinme cCOeIMHCHUS KaAJTbIIUS bubmmorexa [OK
A https://m.edsoo.ru/00ac5¢8
O0001IeHHe H CHCTEMATH3ALINS
51 . = 11-15.03
3HAHWUH
52 JKEcTkoCTh BOJIBI H CIIOCOOBI €& bubimoreka [JOK

YCTpaHCHUSA

https://m.edsoo.ru/00ac1886




IpakTuyeckas pabora Ne 6 110 Teme

& N bubaunoreka [JOK
53 "}KCCTKOCTb"BO,ElbI U METObl e€ 18-22.03 R dso:)_.I P
yYCTpaHEeHUS e
2 butimoreka [JOK
a e https://m.edsoo.ru/00ael c64
AmdoTreprbie CBOWCTBA OKCHIIA U bubimoreka [IOK
55 1-5.04
I'MJIPOKCH/1A https://m.edsoo.ru/00aelc64
bubinoreka [JOK
35 Heneso https://m.edsoo.ru/00ac1d86
57 OKCHABL, THAPOKCHIBI H COJTH 8-12.04 bubimorexa [JOK
xenesa (I1) u xenesa (III) https://m.edsoo.ru/00ae35¢6
58 O06o01enne u cucTemMaTu3anus
3HAHUM
ITpakTuueckas pabora Ne 7.
59 Pemenne skcnepumMeHTanbHBIX 15-19.04 bubnunoreka [IOK
3a7a4 1o reme «Baxxkuenmme https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COETUHEHUS»
BrruucieHus o ypaBHCHUSM
XMMHUYCCKHX PEaKIUHii, €CIIM OIMH U3
peareHTOB AaH B U30bITKE HIIH bubnmorexa [JOK
60
COJIEP/KUT NIPUMECH. BeIuncienus https://m.edsoo.ru/00ae1750
MacCOBOH JI0/TM BBIXO1a MPOIYKTa
peakuuun
61 060611}eﬂue M CUCTeMaTH3allHs ———
3HAHUM
KonTtponbsHas pabora Ned4 no teme
62 «BaxkHennme MeTaIbl M UX

COCAUHEHU A




63 BemecrBa u maTepuaini B | 20.04-3.05 bubimoreka LIOK
IOBCEHEBHOM JKM3HH YeIoBeKa e https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsa3HCHUE 1 buoanoreka [IOK
OKpPYKaIOILCH CPE/Ibl https://m.edsoo.ru/00ae4270

65 Ponb xumum B petieHuu 1 6-10.05 bubnmorexa [JOK
3KOJIOTHYECKHX TTPoOIemM ' https://m.edsoo.ru/00ae4270
O0o01eHHE U CUCTEMATH3AITHS

66 " u.,l o R 1 bubnuoreka [JOK
AHHEIH T0 RHpee https://m.edsoo.ru/00ac0d0a
ypaBHCHHUSM

67 Tpenaxep 1o OCHOBHBIM TEMam 1 13-17.05 bubimorexa LIOK
Kypca btt}?f://m.gdsoo.ru/OOa_cib335:

68 O0o01eHne U CUCTEMAaTH3AIUS 0 bubsmoreka [JOK

3HAHUM MO OCHOBHBIM TEMaM Kypca

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

OBILIEE KOJIMYECTBO YACOB I10
IMTPOTPAMME

68







YYEBHO-METOJHYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O TPOUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI5S1 YUEHHKA

» Xumus, 8 xnace/ I'abpuensn O.C., Ocrpoymos N.T',, Cnagxos C.A.,

Akuuoncproc odiuccrso «M3uatrciscrso «IIpocecuicHucy

METOAUYECKHUE MATEPHUAJIBI JIJIs1 YUUTEJISA

Metonuueckoe nocobue. 9 knace (aBropsl O. C. ['abpuensy, U. I'. Octpoymos,
C.A.Cnagkos).

3. [Iporpamma Kypca xuMun 114 8—9 kiaccoB 00111e00pazoBaTeNbHbIX
yuapexnenuit (astopsl O. C. INabpuensn, C. A.

23

Crnanxos).

4. Pabouas TcTpans. 9 knacc (apropsl O. C. I'adpucisn, C. A. CnankoB).

5. Terpans ans 1abopaTOPHBIX OIIBITOB U IPAKTUYCCKUX paboT. 9 Kimace (aBTOPHI
O. C. I'abpuciisin, U. B. Akc¢HOBA).

6. [IpoBepouHbIE U KOHTPOABLHLIE paboThl. 9 knace (aBTopel O.C.I'abpuensn,
W.B.Tpurybuak)

7. XuMus B TECTAX, 3a7a4ax U ynpaxHeHusax. 9 kinacc (apropel O. C. I'abpuensH,

. B.Tpurybuax

IHAPPOBDBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

UHTEPHET



http://www.alhimik.ru. [IpeacraBnensl cueayromue pyOpUKH: COBETHI
aOWTYPHEHTY, YIUTEITIO XUMIH, CITPAaBOTHUK (OUEHD

Oonblas o0OpKa TadNUI W CITPABOYHBIX MaTepHalior), «Becemas Xumusy»,
HOBOCTH, onuMnnasl, «KyHcTkamepa» (MAOTO

WHTCPCCHbBIX MCTOPUUCCKUX CBCUCHMUIA).

2. http://'www.hij.ru. Kypnan «XuMus 1 Ku3Hb)» 3aHUMATEIbHO PACCKA3bIBAET
000 BCEM UHTEPECHOM, YTO NPOUCXOJUT B

HAayKe U MUPE, B KOTOPOM Mbl JKUBEM.

3. http://chemistry-chemists.com/index.html. 3neKTpoHHBIH >KypHAT « XUMUKU U
XUMUS», B KOTOPOM IPEICTABIEHbI ONbIThI

M0 XUMHH W 3aHUMaTeNbHas HHQOpMALHSI, TTO3BOISIOMINE YBIIEYb YIEHIKOB
IKCTICPUMEHTAIIBHON YacThI0 TPpEAMETA.

4. http://c-books.narod.ru. BceBosmoxknas muteparypa 1mo XHMHH.

5. http://www.prosv.ru/. ITocoOus 1i1s1 y9alllMxcsl, B TOM 9HCJIC ISl IOTOTOBKU
K urorogoi arrccrauuu (OI'D u EI'D),

MCTOMYCCKUC 11IOCOOMS IS YUUTCICH, HAYYHO-LIOLYJISIPHAS JIMTCPATypa 110
XUMUMU.

6. http://1september.ru/. JKypHan npeaHasHa4ueH HE TOJbKO J15 yYUTeaeH
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