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MHHOACHUTEJIbHASA 3AIIMCKA

[IporpaMma 10 XMMHUHM Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHUS
COCTaBJIcHAa Ha OCHOBE TpeOOBaHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTebLHOM MPOrpaMMbl OCHOBHOTO 0OIIET0 00pa3oBaHMsl, TIPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepabHOM paboyell MPOrpaMMBI
BOCITUTAHHS M ¢ Y4ETOM KOHIICTIIIMHU TIPEMOoAaBaHusl y4eOHOTO MpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit deneparuu.

[IporpaMma 1o XuMUK Ja€T TMPEACTABICHHE O IESIX, OOIIEH CTpaTeruu
oOydeHMsi, BOCIUTAHHUA W PAa3BUTUSA OOYYAIOIIMXCA CpEICTBAMH Y4eOHOTO
npeIMera, yCTaHABIIMBAeT  oOsA3aTeIbHOC  MPEAMETHOE  COACpIKaHUE,
npeIycMaTpuBaeT paclpeiesieHue €ro 1o KiaccaM W CTPYKTYpPHPOBaHHUE TIO
pasjenaM W TeMaM TPOrpaMMbl 10 XUMHUH, ONPEACIIeT KOJUYCCTBEHHBIC H
Ka4eCTBEHHBIC XapaKTepPUCTUKU COJIep KaHus, PEKOMEHTyEMYIO
MOCJICIOBATCIbHOCTh  M3Y4CHUS XHMHH C Y4ETOM  MEKIPEIMETHBIX |
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTUKM y4eOHOTO  MpoIiecca, BO3PACTHBIX
OCOOCHHOCTEH OOyJaroImMXCs, ONPEASIsIeT BO3MOXKHOCTA TIpEAMETa  JIIA
peanm3anuu TpeOOBaHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
MpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMWs, a TakKe TPeOOBaHUN K
pe3yibTataM 00y4eHHUs] XMMHUH Ha YPOBHE 1IeJIel U3y4eHUs TTPEAMETa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEIILHOW NEITEILHOCTH OOYYAOIIErocs IO OCBOEHHIO
y4e0HOTO COJIepIKAHUS.

3HaHWE XHMHH CIY)KUT OCHOBOW il (DOpMHUPOBAHUS MHPOBO33PEHUS
oOydJaromierocsi, ero NpeaCTaBJICHUN O MaTepHATHLHOM E€IMHCTBE MHPA, BAKHYIO
poabp urparoT (GopMUpPYEMBIE XHUMHEW MPEACTaBICHUS O B3aMMOIPEBPAIICHUIX
SHEPTUU U 00 HSBOJIIOIIMU BEIIECTB B MPHUPOAE, O MyTIX PEIICHUS TIOO0ATbHBIX
npoOJieM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM,
MUIIEBON 1 AKOJIOTHIECKOM O€30TacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaiv3alliii  BO3MOXKHOCTEH  JJII  CaAMOPa3BUTHA U
dbopMuUpOBaHUS KyJIbTYphI JUTHOCTH, €€ 001IeH U (PyHKITMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHUE MBINDICHUS M TBOPYECKUX CIIOCOOHOCTEH
0oOydJaronmxcsi, HaBBIKOB WX CAMOCTOSITEIILHOW y4eOHOW JesSTeIbHOCTH,
OKCTIEPUMEHTAIILHBIX ¥ HWCCJICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM )KM3HHU, TaK U B PO (PecCHOHATILHOM e TEebHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHNS, 3aKJIaJbIBACT OCHOBBI
IIEJIOCTHOTO B3IJISA/1a HA €IMHCTBO MPHUPOJILI U YEIOBEKA, IBIISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYTHON TPAMOTHOCTH 00 YU arOIHXCS;



CIocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -
Hay4YHBIM 3HAHHSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpa3oBaHue 00y4aroIUXCS.

JlanHple HampaBiieHUs] B OOY4YEHHH XUMHUU OOECTICUMBAIOTCS CHEeIU(PUKOM
ColepXaHusl  ydeOHOrO  TpeaMeTa, KOTOphIM  SBISETCS — MeJarorudecKu
alanTUPOBAaHHBIM OTpaKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpeIeIEHHOM dTarne €
pa3BUTHSL

Kypc xumun Ha ypoBHE OCHOBHOTO O0ITIer0 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHUE OOYJaIOIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHUH, OCHOB
HEOPTaHMYECKOW XUMHUU U HEKOTOPBIX OTACIbHBIX 3HAYUMbBIX TOHSTHI
OPraHMYECKON XUMHH.

CtpykTypa coaepikaHusi IporpaMMbl M0 XUMHHU C(HOpPMHUpPOBaHA HAa OCHOBE
CHCTEMHOTO Tonaxona K €€ m3ydeHuro. Coliep:KaHUE CKIIAJbIBACTCS M3 CHUCTEMBI
MOHSATHUM O XUMHUYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMbI TIOHITUIA O XUMUYECKOM
peakiuu. (O0e O3TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIIMITY
MOCJIEIOBATEILHOIO Pa3BUTHUSI 3HAHUK HAa OCHOBE TEOPETUUYECKUX IMPEACTABICHUN
pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHnneneeBa Kak OCHOBHOIO 3aKOHA XUMUU;

— YUYEHHSI O CTPOCHUM aTOMa U XMMHYECKOU CBA3H;

— TMPEACTaBJICHUN 00 JJIEKTPOJIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopertndueckue 3HAHUSI PacCMATPUBAIOTCS HA OCHOBE AMIHPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JIPyroMy, BBINOJHAS (YHKIUA OOBSCHEHUS U IMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U TOJy4dEHUs
M3y4acMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0 XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEJCTABIICHNs O XUMHUUYECKON COCTABIIIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NPUPOJBIL, LEHHOCTHOIO OTHOILICHHWS K HAyYHOMY 3HAHUIO U
METOJIaM TIO3HaHWsSl B Hayke. V3ydueHue XUMUM OPOUCXOAUT C MPHUBIICYCHUEM
3HAHUM W3 paHee W3YUYCHHBIX YUEOHBIX MpeamMeToB: «OKpyKarolumi MUp»,
«buonorwusa. 5-7 kimacce»» U «Pu3uka. 7 Kiaaccy.

[Ipy wW3ydYeHMHM XUMUHU TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHUA OCHOB
XUMUYECKON HAayKH Kak 00JIacTH COBPEMEHHOI'0 eCTECTBO3HAHUS, MPAKTHUECKOM
JIEATEIbHOCTH 4YE€JIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHMPOBOW KYJbTYPHI.
3agaga y4eOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHUHM CUCTEMBI XHMHYECKHX
3HAHUN — BaKHEUMX (haKTOB, MOHATUH, 3aKOHOB U TEOPETHUCCKUX TIOJIOKCHHM,
JOCTYITHBIX O0O0OOIIEHN MHPOBO33PEHUECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[O3HaHWUA T[PU HU3YYCHUU BEIECTB M
XUMUYECKUX peaklni, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUM U
UX TPUMEHEHUM B Y4E€OHO-IIO3HABATEIBHOM M Y4E€OHO-HCCIEN0BATENbCKON
NeSITENTbHOCTH, OCBOCHHMM MpaBHJ O€30MacHOro OOpalleHus ¢ BELIECTBAMU B
IIOBCEITHEBHOM KU3HMU.

[Ipn M3yyeHnH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BAKHOE
3HaYEHHE MPUOOPENN TaKKe IeIH, KaK:

— (opMupoBaHHE HWHTEUICKTYaIbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIAHUUECTBY, CAMOCTOSITEIbHOMY HPHHATUIO PEIICHUH,
CrIocoOHOM aanTUpOBaThC K OBICTPO MEHSIOIIMMCS YCJIOBUSM KU3HH,

—  HampaBlICeHHOCTh OOydeHHss Ha CHCTEMaTHYecKoe MPUOOIICHUE
oOydJaronmxcst K CaMOCTOSITEJIbHOM TMO3HABATENbHOM JIEATEIbHOCTH, HAayYHBIM
METOJ]aM TMO3HaHUs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— o0ecnieyeHue yCJIOBH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00 yJarOIMMUCs
ONbITa Pa3HOOOPa3HOM JEATENbHOCTH, MO3HAHHUA W CaMOIO3HAHUA, KIIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMIA), UMEIOIMX YHHBEPCAIbHOE 3HAUEHUE JIJIS
Pa3IMYHBIX BUJIOB JIESTELHOCTH;

— (¢opmupoBaHue o0OmEH (PYHKIMOHATBHOM W E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSCHATh UM OIICHUBATh SIBJICHUS
OKPYKAIOIIETO MHUpPA, WUCTIONB3YSl 3HAHHUS W OMBIT, TMOJYYEHHbIC MPU W3y4YEHUH
XUMUH, TPUMEHSITh WX MPU PEHICHUH Mpo0JeM B TMOBCETHEBHOW KIBHH U
TPYZAOBOM NEATEIIbHOCTH,

— (¢opMupoBaHMEe Yy OOYYarOUIMXCS TyMAHUCTHUUYECKUX OTHOILICHU,
NOHUMAHUS IICHHOCTH XWMUYECKUX 3HAHUW JJI1 BBIPAOOTKU DKOJOTHICCKU
LEJIECOO0Pa3HOr0 TMOBEACHUSI B OBITY M TPYAOBOM JAESITEIHLHOCTH B LEJISIX
COXPaHEHUsI CBOETO 37/0POBBs U OKPYKAIOUIEH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHMS OOILEUETOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(uiIsi M HANpPaBJIEHHOCTH AAIbHEHIIEro
00yueHus.

OO6miee ywMCIO YacoB, OTBEAEHHBIX I M3YYEHHS] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIen0), B 9 kimacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKAHUE OBYYEHUA

8 KITIACC

IlepBoHaya/ibHbIe XMMUYECKUE MTOHSITHS

IIpenmer xumuun. Pose XUMHUM B )KU3HU Y€IIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. DU3MUECKHE CBOWCTBA BEHIECTB. ArpErarHoe COCTOSIHUE
BemecTB. [loHATHE O MeTo/Max MO3HAHWS B XUMHUHU. UHCTHIC BEIIECTBA U CMECH.
CnocoObl pa3IeJIeHHs] CMECEH.

ATOMBI W MOJEKYJbl. XUMHUYECKHAE 3JeMEHThl. CUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CI0KHBIE BEMIECTBA. ATOMHO -MOJIEKYJIIPHOE YUCHUE.

Xumudeckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKkOH TMOCTOAHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAs aroMHas Macca.
OtHocuTeNnbHas MOJIEKyJsipHas Macca. MaccoBast JI0J1sl XUMUYECKOTO JIEMEHTA B
COEIMHEHHH.

KomuuecTBo BemectBa. Mosb. MossipHas macca. B3aMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIA CTPYKTYpHBIX €IMHHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCAUHEHUN.

OU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMHUYECKasi peakuusi U €€ MPU3HaKU.
3aK0oH COXpaHEHHs] MAacChl BelIecTB. XuMudeckue ypaBHeHHs. Kiaccuduxamms
XUMUYECKUX PEaKIni (COSTUHEHNS, Pa3JIOKEHHs, 3aMEITICHHsI, 0OMEHa).

Xumuueckuii Ixcnepumenm :

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, TpaBUjIaMHu paboOThl B JJabOpaToOpuu U
npuéMaMu oOpareHus ¢ JadopaTOpHBIM 000pYyIOBAaHUEM, H3YICHUE W OTHCAHUE
(GU3UYECKUX CBOWMCTB 00pa3OB HEOPTAHMYECKUX BEIIECTB, HAOIIOICHHE
¢busnueckux (TUIaBJICHHWE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIMSl BOAbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHON TPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHCJIOTOM) SIBJCHHUM, HaOIIOACHUE H
ONUCAHUE MPU3HAKOB MPOTEKAHMSI XMMHUYECKHX PEaKIUil (pa3jioKeHue caxapa,
B3aUMO/ICHCTBHUE CEPHOM KHCIIOTHI C XJIOPWIOM Oapusi, pa3joKeHUE TUAPOKCUaA
menu (1) mpu HarpeBaHwum, B3aMMOACHCTBHUE XKese3a ¢ pacTBopoM coim menu (11),
U3y4eHHE CIIOCOOOB pa3/elieHUss CMECEl: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIApUBAHUE, JUCTUULLNA, XpoMarorpadus, MpoBeIeHNEe OUYNUCTKH TIOBapEHHOM
CONMM, HAOMIOJIECHWE W  OIMCAaHUE  PE3YJbTaTOB  TNPOBEACHUS  OIIbITA,
WUTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MacChl, CO3JJaHUE MOJIETICH MOJIEKYI
(ImapocTepKHEBBIX).

BaxuHeiue npeacTaBUTEe I HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BelecTBo. Haxoxaenue kuciopona B Tpupojae, (MBUYSCKHE W XUMHUYECKHE
ceoiictBa (peakuuu ropenus). Oxcuapl. I[lpumenenune kuciopoga. CriocoObl



NOJIlydeHHsT Kuciiopoja B JabopaTopuu W MNpoMbIIUIeHHOCTH. Kpyrosopot
Kucjopoza B npupoje. O30H — amioTpornHas MoAU(UKALUS KUCIOPOI1a.

TennoBoit 3¢ddexT XUMUYECKON peakiu, TePMOXMMHUYECKHE YpaBHEHUS,
DK30- U DHIAOTEPMUYECKUE peakuuu. TOIUIMBO: yrojb M METaH. 3arps3HEHHE
BO3/yXa, YCUJICHHE MapHUKOBOT0 3P deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupone, (QuU3MUECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxy4yeHus. Kuciorsl u conm.

ModsipHbIil 00bEM ra3oB. Pacyérsl 0 XMMUYECKUM ypaBHEHUSIM.

du3znueckue CBOMCTBA BOAbL. Boma kak pactBopurens. PacTBOpEL.
HacplmieHHbIE M HEHACBIILIEHHBIE PACTBOPBI. PAacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOPE. XUMUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponb pacTBOpoB B NpUpOAE M B KU3HU 4enoBeka. KpyroBopoT BoJbl B pHUPOJE.
3arps3HeHHe NPUPOAHBIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX BOJ.

Knaccudukaims Heopranmdeckux coeauHeHuil. Oxcunpl. Knaccudukanus
OKCHIOB:  coJieoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) H
HecosieoOpasyronme. HomeHknarypa okcuaoB. DHU3WYECKHE U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lomyueHne OKCuaoB.

OcnoBanus. Knaccudukaiuss OCHOBaHMM: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanuil. PHU3NUECKME M XMMHYECKUE CBOMCTBA
ocHoBaHuil. [losyuyenne oCHOBaHUM.

Kucnorsl. Knaccuduxauus kucinor. Homenknarypa kucinot. Ouszmyeckue u
XUMUYECKUE CBOWCTBA KUCIOT. Psx axkruBHocT MetaimioB H. H. bekerosa.
Ilonyyenue KucIor.

Comu. Homenknarypa coneil. Ouznyeckne U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEXAY KIACCAMU HEOPTAaHUYECKUX COEIUHEHHM.

Xumuueckui ykcnepumenm

KaYECTBEHHOE OIPEIEIIEHUE COJIEPKAHU KUCIIOPOia B BO31yXe, MOJIy4YEHHE,
coOupaHue, paclo3HABaHUE M M3YyUYEHHUE CBOMCTB KHUCJOpOJa, HaOJIoneHue
B3aMMOJICMCTBHS BEIIECTB C KHUCJIOPOAOM M YCJOBHS BO3HHUKHOBEHHS U
MpeKpamieHus: TopeHus (mokapa), O3HAaKOMJICHHE ¢ oOOpa3llaMu OKCHIOB |
OTNHMCAaHUE WX CBOMCTB, TMOJy4YeHHE, COOHMpaHUE, pPACTO3HABAHUE U H3Y4EHHUE
CBOMCTB Bojoponaa (ropenue), BzammMojeiicTBre Bogopoaa ¢ okcumom menu (11)
(BO3MOYKHO WCIIOJIb30BAaHHUE BHICOMATEPHAIIOB), HA0IOIeHHE 00pa3IlioB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEIOBaHUE OCOOEHHOCTEM PacTBOPEHHUS BEIIECTB C
Pa3JIMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBUE BOJIbI C METAJUIAMU
(HaTpyeM ®W  KajgbliieM) (BO3MOYKHO  WCIOJIb30BAaHHWE BHICOMATEPUATIOB),



UCCJIeJIOBaHWE OOpa3LOB HEOPTaHWYECKHX BEIIECTB PAa3JMYHBIX KJIAaCCOB,
HaOJII0/ICHHEe U3MEHEHUsS] OKPACKH MHAMKATOPOB B PACTBOpPAX KUCJOT U ILEJIOYEH,
u3ydyeHue B3aumojencTBus okcuaa menu (ll) ¢ pacTtBopoMm cepHON KHCIOTHI,
KHCJIOT C METalUlaMH, pPEaKUMd HEUTpaM3aluy, NOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHOIO MeTala APYTMM W3 PacTBOpA COJIM, PELICHHE
DKCIEPUMEHTAIBHBIX 3aad M0 TeMe «BaxHeulmme Kiacchl HEOPraHWYeCKUX
COCIMHECHUID).

Iepuoanyeckuit 3akoH u Ilepuomuuyeckass cucreMa XUMHYECKHX
yieMeHTOB JI. U. MenaeaeeBa. CtpoeHne aToMoB. XMMHUYECKasl CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIuu

[lepBble MOMBITKM KIACCU(PUKAUUM XUMHUYECKUX 3yeMeHTOB. [lonsatue o
IpYINIax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEIOYHO3EMENbHBIE METAILIbL,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yt0T aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. Ilepuoanaeckas cucteMa XUMAYECKUX dJIEMEHTOB /1.
.  MenneneeBa.  KopoTkonepuonHas ©  JJIMHHONEpUOAHAs  (HOpPMBI
ITeproanueckoit cuctembl xumuaeckux 3ieMeHToB . M. Menneneesa. Ilepuoast
U rpynnsl. PU3NYECKHA CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB IepHUoAa M
CPYIIBI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB atoMHbIX saep. M3oromnsl. DnexkTponsl. CTpoeHue
AIIEKTPOHHBIX  000J04YeK aroMOB mepBbIX 20 XMMHUYECKUX DIIEMEHTOB
Ilepuonnueckoint cuctemsl [[. M. MenneneeBa. XapakTrepucTuKka XUMUYECKOIO
aJIeMEHTa 1o ero moJioxxenuto B [lepuoguueckoi cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTA M3MEHEHUsI paJhyca arOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB TI0 TPYIIIAM U IIEPUOJAM.

3Hauenue lleprnognueckoro 3akoHa u [leproauaeckoi CUCTEMBI XUMUAY ECKUX
AJIEMEHTOB JUIA pa3BUTHA Hayku U npaktuku. . WM. MenpaeneeB — y4€Hbld U
rpakJIaHVH.

Xumuyeckass cBi3b. KoBaneHTHast (MojisipHasi M HEMOJISIpHAsA) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3IEMEHTOB. IOHHAasA CBS3b.

Crenenp  okuciieHusi.  OKHCIHUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLUU.
[Ipouecchl OKUCIIEHUST U BOCCTaHOBIEHUS. OKHCIUTENN U BOCCTAHOBH TENH.

Xumuueckui ykcnepumenm

u3ydeHre oOpasloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOCHCTBHE
TUAPOKCUAA LMHKA C PacTBOPAMM KHCJOT M ILIENOYEH, IMPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX —~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMIA

(ropeHue, peakIu pas3ioKeHUs, CO CITMHCHIS ).
Mestcnpeomemmnbnie ceéa3u



Peanu3zanus MEXNpeAMETHBIX CBSI3€W NPU M3YYEHUM XMMHHM B 8 Kiacce
OCYIIECTBISIETCS. 4epe3 MCIMOJb30BaHME Kak OOIIMX €CTECTBEHHO-HAYyYHBIX
NOHATUH, TaK U MOHATUHN, SIBISIIOLIMXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOIO LIMKIIA.

OO61me ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIM (akT, runoresa, TeOpus,
3aKOH, aHalW3, CHUHTE3, KiIacCu(uKauus, TMEePUOANYHOCTb, HAOIIOICHHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJIICHUE.

@dusnka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, JEKTPUUECKHUI 3apsjl, BELECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEILIECTBA, a3, (PM3UUECKUE BEIMYWHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETBI, 3BE3 b1, COHIIE.

buosorust: porocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rugpochepa, MUHEpaTIbl, TOPHBIE MOPOJbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOILJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBO M XMMHYeCKAsi peaKuusl

[lepnoanueckuii 3akoH. lleproanueckas cuctema XUMUYECKHUX JJIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOVCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBbIX TPEX MEPUOJAOB, Kalusi, KaabLUs M HUX
COCIMHEHH B COOTBETCTBHHM C IIOJIOKEHHEM 3JEMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BUIbl XUMHUYECKOW CB3U. THUMBI KpHUCTAILIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAUIMYECKON PEIETKU U
BUJIa XUMHUYECKOM CBSI3M.

Knaccuduxaiyss 1 HOMEHKIaTypa HEOPTAHUYECKUX BEUIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COEIMHEHHI, T€HETUYECKas CBSI3b HEOPTaHUY ECKUX BEILLIECTB.

Knaccuduxkanuss XuMuaecKux peakiuii 1o pa3inaHbIM MpU3HaKaM (110 YUCITy
U COCTaBy Y4YacTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(]dekTy, 1o
U3MEHEHHUIO CTEMEHEH OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 10 0OpaThuMOCTH, IO
Y4acTUIO KaTaln3aropa). DK30- U SHAOTEPMHUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu xummdeckoil peakuuu. Ilonstre o0 oOpaTUMbIX U
HEOOpaTUMbIX XUMUYECKHUX peakiusax. [IoHaTHe 0 TOMOTEHHBIX U TeTePOTeHHBIX
peakuusax. Ilonatue o karamuse. Ilonsatre o xumuyeckom paBHoBecuu. DakTopel,
BIIMSIFOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIUU M MOJIOKEHHE XHUMHUYECKOTO
paBHOBECHSL.

OKHCIIMTENILHO-BOCCTAHOBUTENILHBIE ~ PEAaKIMM,  AJICKTPOHHBIN  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIBHOM  PEAKLHUU. CocTaBnenne  ypaBHEHUU



OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMK €  HMCIOJB30BAaHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust 31EKTPOIMTUUECKON TUCCOUALIMU. DJIEKTPOIUTHI U HEAJIEKTP OJIUTHI.
Karnonsl, aHMOHBI. MeXaHuW3M IUCCOLMALMU BEIIECTB C PAa3JMYHBIMA BHIAMH
xuMudeckoi cBs3u. Crenens nuccounanyy. CUabHbIE U CIa0ble SJIEKTPOJIUTHI.

Peakuny noHHOTO 0OMEHA. Y CIIOBHSI MPOTEKAHUs pEAKLIUi HOHHOTO 0OMEHa,
NOJIHBIE W COKpauI€HHbIE HWOHHBIE YpaBHEHMsI peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMA M COJIeM B CBETE IMPEACTABICHUNA OO0 3JIEKTPOJIUTUUYECKOU
nucconuainmu. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O rHapoIM3E CoMNei.

Xumuueckuii IKcnepumenm .

O3HAaKOMJICHUE C MOJEISIMH KPHUCTALIMYECKUX PEIETOK HEOPraHMYECKHUX
BEUIECTB — METAIOB UM HeMeTauloB (rpadura M anMasa), CJOKHBIX BEILECTB
(xJlopuaa HaTpusi), UCCIECAOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JEHUCTBUS Pa3IMUHBIX (PAKTOPOB, HCCIEAOBAHUE BIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEUIECTB, IPOLIECCA JUCCOLMALMU KHUCJIOT, IHEJIIOYEd M COJIEU
(BO3MOKHO  HKCIIOJIb30BAHME BHAECO MATEpHUAJIOB), TPOBEICHUE OIbITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM  NPOTEKaHWs  pEaKkUUid HMOHHOIO  OOMEHa
(oOpa3zoBaHuMe oOcajka, BbIJEICHHE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX  MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMA
(ropeHue, peakluuy pa3jokKEeHHs, COCAUHEHUS ), pacIIO3HABaHUE HEOPraHUYECKUX
BEIIECTB C MOMOIIBI0 KAUYECTBEHHBIX pEAKIMHA Ha HOHBI, PELICHUE
DKCIIEPUMEHTAIILHBIX 3a1a4.

HemeTasuibl M MX cOeIMHEHUA

OO6uras xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu okuciieHus. CTpoeHue u (U3NUEeCKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHWYECKHME CBOMCTBA Ha IpUMEpPE XJopa
(B3aMMOZIECTBUE C MeETaUIaMM, HEMeTa/UlaMH, IIejoYyaMu). XJIOPOBOJOPO.
CoJisiHasE KUCIIOTa, XUMHYECKUE CBOWCTBA, IMOJIy4€HHE, NMpUMeHeHue. JleiicTBre
XJIOpa U XJIOPOBOAOPOJIAa HAa OPraHU3M 4YeJlOBeKa. BakHeumme XJIOpuAbpl U KX
HaXOKJICHUE B MPUPO/IE.

OO6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeneHU OokuciieHus. CTpoeHue U (Ppu3nyeckue CBOWCTBA
MPOCTHIX BEILIECTB — KUCJIOPOJia U Cepbl. AJUIOTPOIIHBIE MOAUDUKAIIUU KUCIOPOIa
U cepbl. XUMHYECKHUE CBOMCTBa cepbl. CepoBOJOPOJ, CTpOEHUE, (U3UMIECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENM KHUCJIOTHBIX OKCHIOB.
CepnHas kuciota, GU3MUECKHE ¢ XUMHUYECKHE CBOMCTBa (0OmmMe Kak
OpeICTaBUTENs Kjlacca KHCIOT U crenuduueckue). XUMHUUECKHE pPEaKIuy,
JeXallde B OCHOBE MPOMBIIUIICHHOTO CIOcO0a TMOJMYy4YEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONM CEPHOM KUCIIOThI, KAYECTBEHHAsI PEAKIUS Ha



cynmb(dar-non. HaxoxxmeHnue cepbl U €€ COEAMHEHUN B TPUPOJIE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COECAUHEHWSIMH Cepbl (KHCJIOTHBIE JIOXKAH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLECHHUS.

OO6mras xapaktepuctuka 3meMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbBIE CTENEHH OKHCJIEHHA. A30T, pacCIpOCTPAaHEHHE B MPHUPOJE,
duznueckue u xXuMHueckue ceoiictea. KpyroBopot a3ora B npupoae. AMMHAK, €0
¢du3nyecKkre 1 XMMUYECKUE CBOMCTBA, MoJTydyeHue U mp uMeHenue. Coau aMMoHus,
uXx (pu3NYecKue U XuMUYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBbl aMMOHUS. A30THas KUCJIOTa, €€ MOJIydeHue, (PU3MUECKHEe M XUMHYECKHUE
cBoiicTBa (0OIME Kak TMPEACTaBUTENS Kiacca KHUCIOT W CHEIU(PUIECKUR).
Hcnonb30BaHWE HUTPATOB M COJEM AaMMOHMS B Kau€CTBE MUHEPAbHBIX
ynoOpeHnil. XuMHUYECKO€ 3arpsi3HEHNE OKPYIKAIOILIEH Cpelbl COEAMHEHUSIMU a30Ta
(KMCJIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOYBbI M BOAOEMOB). Docdop,
ajuoTponHble Moaudukauu (ocdopa, PU3UUECKHME M XUMHYECKHE CBOICTBA.
Oxkcun docdopa (V) u docdopHast kucyiota, GU3NMUECKUE U XUMUYECKHUE CBOICTBA,
nosyuenue. McnonbzoBanue GpocaroB B Ka4ECTBE MUHEPAIBLHBIX YI00pEHUM.

OO6uras xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCJEHHUA.  YTJEpOoHd,  aUIOTPOIHBIE
Moau(UKaLKK, pPacnpoCcTpaHEeHHEe B Mpupoae, (U3UMUECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B npupoae. OKCHUIIbI YIiiepoaa, ux
busznueckue u XUMHUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYUCHHE U MPHUMEHEHHUE. DKOJOTHUECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V), rumoresa r1oOaJILHOTO TMOTEIUICHUS KJIMMAara, TapHUKOBBIN
¢ dexT. YrosbHasg KUCIOTa U €€ COJIM, UX (PU3NYECKHE U XUMMUYECKUE CBOMCTBA,
noJiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO3SUCTBE.

[lepBoHauanbHbIEC MOHITHS 00 OPTaHUYECKHUX BEHIECTBAX KAK O COCTMHEHUSAX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTHIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[lpupoaHble MCTOUHMKH YTIEBOAOPOJOB (yrojb, MNPUPOAHBIA Tra3, HedTh),
NPOAYKTHl UX TepepaboTku (OEH3UMH), MX POJib B OBITY W MPOMBIIUICHHOCTH.
[lonsiTue 0 6GMOJIOrMUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojaax — U Ux
poaM B OKM3HM UeJoOBeKa. MarepualibHOE€ €IUHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCAUHECHU M.

Kpemuuii, ero ¢usmyeckue M XMMHUYECKHME CBOMCTBA, TMOJYYEHHE U
npumenenre. CoeauHeHuss kKpeMHus B mpupojae. OOmme mnpenctaBieHus o0
okcune kpemuus (IV) m xpemuueBoi kucnore. CWIMKaThl, UX HCTIOJIB30BAaHHE B
OBITYy, B MPOMBIIUICHHOCTU. BaxkHelile cTpouTeIbHbIE MaTepuaibl: KEpaMUKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpoGaemMbl 0€30MacHOTrO KCITOJIB30BAHUS
CTPOUTEIJIbHBIX MAaTEPUATIOB B MOBCEHEBHOM JKM3HH.

Xumuueckuii IKcnepumenm

u3ydeHne oOpa3loB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHON KHUCIIOTHI,
MPOBECHUE Kau€CTBEHHBIX PEAKIMIA Ha XJIOPU-UOHBI U HAOJIIO/ICHHE TPU3HAKOB
UX TIPOTEKaHUs, OMbBITHI, OTpAXKAIONMEe (PU3MUYECKUE U XUMHUUECKHUE CBONCTBA
TaJOr€HOB M HMX COEAWMHEHUH (BO3MOXHO HCMOJIb30BaHUE BHUECOMATEpPUATIOB),
O3HaKOMJIEHME ¢ oOpa3uaMu XJIOpUIOB (TJIOTEHHUJIOB), O3HAKOMIIEHHE C
obpazuamMmu  ceppl U €€ COeAMHEHUSIMH  (BO3MOKHO  HCIIOJIb30BAHUE
BUJIeOMaTepUaioB), HaOJIOEHUE Tpoliecca OOYTIMBaHUS caxapa IMOJ| ICHCTBHEM
KOHIEHTPUPOBAHHONW CEPHOM  KHUCIIOTBI, HW3YYEHHE XHMHUYECKUX CBOWCTB
pa30aBIIEHHOM CEPHOM KHCJIOTHI, MPOBEACHUE KAUYECTBEHHOW PEaKMu Ha CyJb(hart-
MOH Y HaOJIIOJICHWE TMpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PUBUYECKUMHU
cBoicTBamMu a3ota, ¢ochopa U UX COCAUHEHUN (BO3MOKHO HCHOIH30BAHUE
BUJICOMATEpUaIoOB), 0Opa3liaMyu a30THBIX U (POCPOPHBIX yIOOpPEHUIL, TOJIydEHHE,
coOWpaHue, pacrio3HaBaHUE W M3YyYEHHE CBOMCTB aMMMaka, TMPOBEICHUE
KaueCTBEHHBIX PEaKIM HA MOH aMMOHUA U PocdaT-uoH U U3ydEHUE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEBIO
(BO3MOKHO WCTIOJIb30BAaHUE  BUACOMATEPHUAIIOB), W3Y4CHHUE  MOJEJei
KPUCTAUIMYECKUX PEETOK anmasza, rpaduta, ¢QyluiepeHa, O3HAKOMJIGHHE C
MPOIIECCOM  aJcOpOIMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, MojydeHUe, COOMpaHue, pacro3HaBaHUE U U3YydEHUE
CBOMCTB YTJICKUCIIOTO ra3a, MPOBEACHUE KA4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWIMKAT-UOHbl M W3YYCHHUE TMPH3HAKOB WX TMPOTECKAHUSI, O3HAKOMJICHHE C
MPOAYKIMEH CWIMKATHOW TPOMBINUICHHOCTH, PEIIEHUE HKCIEPUMEHTATBHBIX
3a71a4 1o Teme « BaxkHenmme HeMeTauIbl U UX COCITUHECHUSD.

MeTa/ulbl M UX COETMHEHUS

OO0mas xapakTepucTUKa XMMHUYECKUX AJIEMEHTOB — META/UIOB HA OCHOBAaHUU
UX ToJiokeHusi B llepumonuueckod cuctemMe XuUMUYecKux 3yemeHToB [[. WL
MenpeneeBa u ctpoeHusi atomoB. CTpoeHrue MeTamioB. Merauimueckas CBsI3b U
METAUIMYECKAd  KPUCTAUIMYECKAss  pemerka.  DJEKTPOXUMHUYECKUH  psij
HanpspDKeHu MeTauioB. Ousndeckue U XUMUYECKUe CBOMCTBA MeTauioB. OOmmme
crocoObl ToydeHuss MetawioB. [loHATHE O KOpPpPO3WMM METAIOB, OCHOBHBIC
CrocoObl 3anmMThl X OT Koppo3uu. CruiaBpl (CTab, YYTYH, IIOPATFOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MIPOMBITIUIEHHOCTH.

[Ilenounbie MeTawbl: nojoxkeHue B [leprogudeckoid CUCTEME XUMHUYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHME MX aTOMOB, HAXOXICHUE B IPHUPOJE.
duznyeckue U XUMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kaiust). OKCuapl



TUAPOKCUABI HATpus W Kanmud. [IprMeHeHne menoYHBIX METAUIOB M HX
COCIMHECHUM.

[lleoyHO3EMENbHBIE METAUIBI MAarHUd M KAJIbLMW: TOJIOKEHUE B
[lepnonnueckon cucteme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0KJIeHHE B ipupoje. PU3ndecKue 1 XUMHIECKUE CBOWCTBA MATHUS
U Kanplms. Baxselnme coenvHEHUs Kaublusg (OKCHI, THAPOKCHUI, COJIH).
XKécTrocTh BOMIBI M cIOCOOBI €€ yCTpaHEHUs!.

ANIOMUHHN : TOJIOkKEHUE B [lepnoanueckoi CHCTEME XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpo€HHE aToMa, HAXOXKJAeHHE B mpupoiae. Puznueckue u
XUMHYECKUE CBOWCTBA aTFOMUHUS. AM(POTEpHBIEC CBOWCTBA OKCHIA M THAPOKCHIA
AITFOMUHUSL.

Kenezo: nonoxenue B [lepruognyueckoil CHCTEME XUMHUYECKUX AJIEMEHTOB /l.
N. MeHnneneeBa, CTpoeHHME aroMa, HaxoXieHue B npupoae. Dusmueckue u
XUMUYECKHE CBOUCTRA xkee3a. OKCuabl, TUIpOKCU bl U cosn kenes3a (1) u xxenesa
(1), ux cocTaB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm .

O3HAKOMJICHME C oOpa3llaMd METaUIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOICTBaMH, UW3yYEHUE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), OCOOEHHOCTEW B3aMMOJICUCTBUSL OKCHUAA
KaJdblMsl M HATpUsl C BOJOM (BO3MOXHO HCIOJB30BAaHUE BHJIEOMATEPUATIOB),
UCCJIEJOBAHUE CBOMCTB KECTKOM BOBI, NMPOLECCa TOPEHUS XKeNe3a B KUCIIOPOJE
(BO3MOKHO  HCMOJIb30BAaHUE  BHUAGOMATEPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAYECTBEHHBIX PEAKLM HA MOHBI: MarHus, KaJbLWs, AIIOMUHUSA, LIUHKA, JKEJe3a
(I u xenesa (I1l), mequ (1), HaOmrOEHUE M OTIMCAHUE TIPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpus, Kaausd U Kaublus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEpUAIOB), UCClIEA0BaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHUIA AITFOMUHUS
Y TUAPOKCHUA [IUHKA, PEHICHUE SKCIIEPUMEHTANIbHBIX 337a4 10 TeMe « Baxknenmme
METAJUIbl U UX COCAUHEHUS».

XuMHUA U OKPYKAK0IIAA cpeaa

BemectBa 1 marepuasibl B IOBCEIHEBHOM KU3HMU 4eloBeka. besomacHoe
UCIIOJIb30BaHNUE BEIIECTB U XMMHUYECKHX peakuuid B ObITy. IlepBas momolis mpu
XUMUYECKUX 0XKOraX U OTPABJICHUSAX.

XuUMUYECKOe 3arps3HEHUE OKpYKarolel cpesl (mpeaenbHas JOIMyCTUMAast
KOHLIeHTpauus BeuecTs, naitee — [IJIK). Poms xuMuu B pelieHnd 3K0JI0THY€CKUX
npooIeM.

Xumuueckuii Ikcnepumenm.:

u3ydyeHue o0pa3loB MarepHuajoB (CTEKJIO, CIUIABbl METAJUIOB, MOJUMEPHBIE
MaTepuaibl).

Mesrcnpeomemmnuwie ceasu



Peanmuzanusi MeXnpeIMETHBIX CBA3€d NpU M3YYEHUM XUMUUM B 9 Kiacce
OCYILECTBIIICTCS 4Yepe3 KCIMOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHATUHN, SBIISIONIMXCS CUCTEMHBIMU JIJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAyYHOTO IIMKJIA.

OO6mme ecTecCTBEeHHO-HAYYHbIC TOHSATHS: HAy4YHbIH (PaKT, THIOTE3a, 3aKOH,
TEOpUs, aHaJM3, CUHTE3, KIaccuduKalus, TMePUOJUYHOCTb, HAOJIOICHNUE,
HKCTIEPUMEHT, MOJIETTMPOBAHUE, H3MEPEHUE, MOJI€Nb, SIBJIICHUE, MApPHUKOBBIN
3¢ dEeKT, TEXHOJIOTHSI, MaTEPHATIBI.

@dusnka: marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbL, PaTUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUU 3apsiJl, MPOBOJHUKH,
MOJTYIPOBOJIHUKY, JUAJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeEI0, OObEM,
arperaTHoe COCTOSIHUE BEILIECTBA, a3, PacTBOP, PACTBOPUMOCTb, KPUCTAIUTUY €CKast
pemérka, CIUiaBbl, (PU3NMUYECKUE BETUYUHBI, €IUHHUIIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COJIHIIE.

buosorust: dorocunTes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHBIC
y100peHusi, MUKPODJIEMEHThI, MAaKPOAJIEMEHThI, MUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rumpochepa, MUHEpAIbl, TOpPHBIE TOPO/IBI,
MOJIE3HbIE UCKOIAaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbI

JIngyHOCTHBIE pE3yibTaThl OCBOCHMUSI TPOTPAMMBI  OCHOBHOTO  OOIIEro
0o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHS XHMHH B €IUHCTBE y4E€OHOU W
BOCTIUTATEILHOM JESTEILHOCTA B COOTBETCTBHUU C TPAIUIIMOHHBIMU POCCHIUCKUMU
COILIMOKYJIbTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTIMHU, TPHUHSATHIMH B
oOIlleCTBE MpaBWJIAMU W HOPMaMHU TOBEIEHUS M CIOCOOCTBYIOT MpoIEccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMATM3AIIAN 00 YJarOIIUXCS.

JIngHOCTHBIE  pe3yabTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAFOIIUXCS
PYKOBOJCTBOBATHCS CUCTEMOM TMO3WUTHMBHBIX IIEHHOCTHBIX OpUEHTAlUA W
pacumMpeHue onbiTa AITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B HaCTH:

1) NaTpHOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAaydHOMY HAacJeIWi0, MOHUMAaHWS 3HAYECHHUS XHUMHWYECKOW HAyKH B JKU3HH
COBPEMEHHOTO OOIIECTBA, CITOCOOHOCTH BIIQACTh JIOCTOBEPHOW WHMOpMAIHMEH O
NEPENAOBBbIX JOCTUKEHUSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPa U OOIIECTBA,;

2) TpaKIaAHCKOT0 BOCTIMTAHMS:

MPEACTABICHUS O COUMAIBHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH,  y4eOHOUMCCIIEAOBATENbCKOM, TBOPYECKOW W JIPYrux  BHAaX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW MACSITEIHHOCTH TPHU
BBITIOJTHEHUU y4YeOHBIX, TO3HABATENbHBIX 3aJa4, BBITIOJHEHUN XHUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH YIEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIO HUIMAHUIO
M B3aUMOIOMOIIM B TMpollecC€ ITOM Y4YEOHOW MESITEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEACHUE M IIOCTYIIKM CBOMX TOBApUIIEN C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIEACTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHYECKNE MPEACTABIECHUS O BEIIECTBE M XHUMHUYECKOU PEaAKIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJISIOLIME
OCHOBY JJisl IOHMMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEIOBEKA C
MIPUPOJHOM CPENION, O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHBIE MOTHUBbBI, HAPABJICHHbIC HA MOJYyYE€HHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMbIC JIJIi OOBACHEHMS] HAOJIOJAaEMbIX MPOIECCOB W SIBJICHUI,
NO3HABATENbHOM, MH(POPMALMOHHOW M UYMTATENIbCKOW KYyJIbTYpbl, B TOM YHCJE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YE€OHBIMM TEKCTaMHU, CIPABOYHOU



JUTEPATypoOu, JOCTYIMHBIMHU TEXHUYECKUMH CpPEICTBaMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYCHHWIO W TO3HAaHUIO, JIFOOO3HATEIILHOCTh, TOTOBHOCTH W
CIIOCOOHOCT, K  CaM00Opa3oBaHMIO, TPOEKTHOW W  HCCJIEI0BATEIbCKOM
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTU W YPOBHSA OOYYCHHS B
JlabHEUIIeM;

4) dpopMupoBaHus KYJIbTYPbl 310POBbI:

OCO3HAHUE IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
37I0pOBbIO, YCTAHOBKHM Ha 3/I0pOBBIM 00pa3 >KM3HU, OCO3HAHMUE MOCJCICTBUI U
HEMPUSITHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB, KypEHHSI),
HEOOXOAUMOCTH COOJIIOICHHUST TMpaBuUil  0€30MacCHOCTH TpU  OOpAIEHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pealbHOU KU3HU;

5) TpyaoBOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuii U Tpyaa pa3IMuHOro pojia,
YBOKEHUE K TPYAy U pe3yibTaraM TPYAOBOW AEATEIbHOCTH, B TOM YHUCJEC Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHMM 10 XWMHUHM, OCO3HAHHBIA BBHIOOP
WHMBUIYATbHON TPACKTOPUH MPOJOLKEHUSI 00pa3oBaHUs ¢ Y4ETOM JIMIHOCTHBIX
HUHTEPECOB U CTIOCOOHOCTU K XMUMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCIIEITHOM MPO(ECCUOHATILHON JIEATEILHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHHUI,
TOTOBHOCTb JJalITUPOBATHCS B MPOECCUOHATILHOM CPEIE;

6) PKOJIOTHYECKOr0 BOCIIMTAHNS

AKOJIOTMYECKHU IIEJIECOO0Pa3HOE OTHOIIEHUE K TPUPOAE KaK HCTOUYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMS, TOHUMAHUE IIEHHOCTH 3JI0PDOBOrO U
Oe3omnacHoro oOpa3a JKU3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
(bU3UYeCKOMY M TICUXHYECKOMY 3JI0POBbIO, OCO3HAHMUE IIEHHOCTH COOJIIOJICHUS
paBuJ 6€30TIaCHOTO TIOBEACHUS TPU PadoTe C BEIIECTBAMH, a TAKXKE B CUTYaITUsX,
YTPOKAIOIIMX 370POBbIO U KU3HU JIIONEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydyaeMble TIPU U3YYECHUU XUMHH, IS
pELICHUS 3a1a4, CBA3aHHBIX C OKPYKAIOIIEW MPUPOJHOU CPENO U, sl TIOBBIILICHUS
YPOBHS  DKOJIOTHUECKOW  KYJbTYyphl, OCO3HAaHUA TJIOOAJILHOTO  Xapakrepa
AKOJIOTMYECKUX TPOOJIEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBINIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B TO3HABATEILHOM,
KOMMYHHKATUBHOU U COLIMAIIbHOW MPAKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATbI

B cocTtaBe wMeranpeaMeTHBIX pPe3yJabTAaTOB BBIACISIIOT 3HAYUMBIC IS
dbopMUpOBaHUsT MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATHA (3aKOH, TEOpUs,
NPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, TPOIECC, SKCTIEPUMEHT U JIPYroe.), KOTOPHIE
UCTIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpenMeTax W IO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 3THUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU



HAYYHOU KapTHWHE MHpa, U YHUBEpPCaIbHbIC yueOHbIE NEHCTBUS (TI03HABATEILHEIE,
KOMMYHUKaTHUBHBIC, PETYJISTUBHBIC), KOTOpbIE OOECTICUMBAIOT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOATEIbHOMY IUIAHUPOBAHHUIO M OCYHIECTBICHUIO y4e€OHOU
NEATEIbHOCTH.

Io3naBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE e HCTBUS

ba3oBble Jlornyeckue 1eiCTBUA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHHUS IMPU OCBOCHHH
3HAHUU: PACKPBIBATh CMBIC]I XUMUYECKUX MOHSATUN (BBIACISATH MX XapaKTEpHbBIC
MPU3HAKY, YCTAaHABJIMBATh B3aMMOCBSI3b C JIPYTMMH TMOHITHSIMH), HCIOJb30BAThH
MOHATHUS JJIsI OOBSACHEHUS OTIACIBbHBIX (DAKTOB U SIBJICHHM, BEIOMpATh OCHOBAHUS H
KpUTEPUU I KJIACCU(DPUKAIIMM XUMUYECKUX BEIIECTB M XMUMHUYECKHUX PEAKIIUi,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HU3Y4CHHS,
CTPOUTDH JIOTUUECKUE PaCCYKACHUSI (MHIYKTUBHbBIC, AEAYKTUBHBIEC, TI0 AHAJIOTHM),
JI€NaTh BBIBOJIbI U 3aKJIFOUCHUSI;

YMEHHE MNPHUMEHATh B MPOLECCE INO3HAHWS NOHATUA (MPEAMETHBIE U
METaINpeaMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOJIb3YEMbIE B XUMUH,
peoOPa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUN MOJIEIbHbIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ 3JEMEHTa), XUMHUYecKas (Qopmyrna U ypaBHEHHE
XUMHUUYECKOUN PEaKIMK — MPU PEIICHUH Y4e0HO-TI03HABaTeNbHbIX 33/1a4, C y4ETOM
TUX MOJEIBHBIX IPEACTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3Y4aEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISIBISITb ~ OOILIME  3aKOHOMEPHOCTH, MPUYMHHO-CJEACTBEHHBbIE CBS3BU U
IIPOTUBOPEYHS B M3y4aEMBbIX MPOLIECCAX U SBJICHUAX.

ba3osble ncciaenoBaTebCKue 1€ HCTBHA:

YMEHHUE MCIIOJb30BaTh ITOCTABJICHHBIE BOMNPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauecTBE OCHOBBI i (POPMHUPOBAHUS TUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpETeHHEe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alUUd M MPOBEIACHUIO
YUEHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOIoAarh 3a XOJOM Ipoliecca,
CaMOCTOSITEIIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIMpOBaThH 000OIIECHUS U
BBIBO/IbI 10 PE3YyJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIECAOBAHMS, COCTABIATh OTUET
O TIpOJICNIaHHOM padoTe.

Pab6ora ¢ ungopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATh W MHTEPIPETUPOBATh HHEMOPMAIIUIO
Pa3JIMYHBIX BUIOB U (POPM Mpe/ICTaBICHUS, MOJIy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydyHO-TIOMYJISIpHAsl  JUTEparypa XUMUYECKOrO COJAEpKaHUs, CIpPaBOYHBIC
nocobusi, pecypcsl WHTepHeTa), KPUTHUYECKH OIICHWBATH MPOTHBOPEUYUBYIO H
HEI0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHE NPUMEHITh Pa3jMYHble METOJBl U 3alpOChl NPU MOUCKE U OTOOpE
UH(POpPMAIIUM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIHUMBIX JJISI BBITTOJHEHHS
y4€OHBIX M MO3HABATENILHBIX 3aau OINPENEIEHHOTIO TUIIA, IPHOOPETEHNE ONbITA B
o0jacTl WCMOJIL30BaHUA  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYPOU aKTUBHOI'O UCTIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (JOPMY IMpECTaBICHUsT HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAEMble 33JauMd HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu popmamu TpaduKy U UX KOMOMHAIIUSMU;

YMEHUE WCIMOJb30BaTh M aHAIM3UPOBATH B IMpolecce Y4YeOHOM U
UCCJIEIOBATENILCKOW JEATENIbHOCTH MH(POPMALMIO O BIMSIHUM IPOMBIIUIEHHOCTH,
CEINbCKOIO XO35IMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLIEH NPUPOIHOU
Cpelbl.

KoMmyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eICTBUSA:

yMEHHUSl 3aJaBaTh BOMpPOCHl (B Xoie auamora W (WiIM) JUCKYCCHUH) TIO
CyLIECTBY  0OCyXmaeMoWl  TeMbl, (QOpPMYIMpPOBaTb CBOU  MPEJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPE/JIOKEHHOM 3a7auH;

YMEHHUS  TPEJICTABISATh  IOJIyYEHHBIE  pe3yJbTaTbl  [O3HABATEILHOU
NESATEIbHOCTA B YCTHBIX W IMCbMEHHBIX TEKCTaX; J€JaTh IPE3EHTALUIO
PE3YyAbTATOB BBINOJHEHUS] XUMHUYECKOTO JKCIEpUMEHTa (1a00paTOpHOTO OIBITA,
Ja00paTOpHOM pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

YMEHHUS Y4E€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENbHOM W HCCIENOBATENbCKOM  JEATENIbHOCTH MPHU  PEIICHUU
BO3HUKAIOIIMX MpOoOJeM Ha OCHOBE yué€ra OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uluii (00CcyxkaeHus, OOMEH MHEHHUSIMHU, «MO3TOBbIE LITYPMbD», KOOpAUHALIUS
COBMECTHBIX JICMCTBUI, OMNpeNeleHne KpUTEpUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM PabOThI U IPYTHUE).

PerynsiTuBHbIe YHMBepCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOATEIbHO OMNpPENEisITh LEIH JEATEeIbHOCTH, MJIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJMPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
JeSITeIbHOCTh, BbIOMpATh HanboJee 3PGeKTUBHBIE CIIOCOOBI PElICHUs] YIEOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIbHO COCTABISAITh WM KOPPEKTUPOBAThH
MIPEJIOKEHHBIA AITOPUTM JEUCTBUW IIPU BBIIIOJHEHUU 3aJaHUM C  Y4ETOM
MOJIy4€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIIMSIX,
OIICHUBAaTh COOTBETCTBHUE IMOJYYEHHOTO pPE3ysibTaTa 3asBICHHOW II€JH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPe/iJlaraéMble B YCJIIOBUU 33 JaHUI.

MNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTEIbHOTO
COJIepaHMsl, YCTAHOBJIEHHOTO JlaHHOW (enepanpHO paboueil mporpaMmMoi,
BBIJICTISIFOT: OCBOCHHBIE OOYYArOIMMUCS HAydHBIC 3HAHHS, YMEHHS W CIIOCOOBI



JOeUCTBUH, cHermuUIecKUe Uil  MPEAMETHOM 00JacTH  «XUMHUSD), BHIBI
JNEATENIbHOCTH MO  TOJYYEHHIO HOBOTO 3HAHUSA, €ro HMHTEPHpPETAIUHU,
npeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3JIMYHbIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpaXkaTb C(POPMHUPOBAHHOCTh Y OOYHArOIIMXCSI YMEHU:

e pacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IMOHSITHW: aTOM, MOJIEKYJA,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(0IHOPOJIHAs U HEOJTHOPO/IHAA ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIDHAas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi JIOJII XUMUYECKOT0 3JIEMEHTa B COCTMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJOTa, OCHOBAHHUE, COJIb, HJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKUCJICHUS, XUMHUUYECKas peakius, KIacCU(PUKalMg PEeaKiil: peakiuu
COCIWHEHHUSI, PEAKIMU PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEaKIUU
0OMeHa, 3K30- U IHIOTEPMUUECKHE PEAKIMH, TEINIOBOK 3PPEKT peakuuu,
AIpO aToOMa, JJEKTPOHHBIA CJIOM aToMa, aTOMHasi OpOUTab, PaaUyC
aToMa, XUMUYECKasl CBfA3b, MOJISIPHAS U HEMOJEIPHAS KOBAJICHTHASA CBS3b,
WOHHAsl CBsI3b, MOH, KaTUOH, aHUOH, PAacTBOpP, MaccoBasi J0Jsl BELIECTBA
(MpO1IEHTHAs: KOHIICHTPAIIUs) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMUYECKUX TOHATHH H
MPUMEHSITh 3TU MOHATUS MPU ONTMCAHUU BEIIECTB U UX MPEBPAIICHUIA;

e HCIOJb30BaThb XHWMHUUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHUS (Hopmyin
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN;

e ONpEIENATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHMSIX,
CTENEHb  OKHUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCIUHCHUSAX,
IIPUHAJIEKHOCTh BEIIECTB K OIPENEIEHHOMY KIIACCY COECIMHEHHMM 10
dbopMynaM, BUJ XHUMHYECKOW CBs3U (KOBAJICHTHAas M HOHHai) B
HEOPTraHMYECKUX COCTUHCHUSX;

e packpeiBath cMbica Ilepuognueckoro 3akona [ WM. Menaeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TMEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX IOJIOKEHUA B llepuomnueckoint cucreme,
3aKOHOB COXPAHEHHs MAacChl BEMIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJIIPHOTO YUYEHHMsI, 3aKOHA ABOTa/Ipo;

e OIKCHIBATb M XapakTepu3oBaTh TaOaMuHyr0 (opmy Ileproauueckoit
CUCTEMBbl XMMHUYECKMX DJIEMEHTOB: pa3jiduarh TMOHITUS «TJaBHAas
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpynmna)y», mansie u
OOJIbIIE TEPHUOJbI, COOTHOCUTh OOO03HAYEHUS, KOTOpbIE HMEIOTCS B
tabmme «llepuogmaeckas cuctema xXmMmudeckux diementoB I, .
MenneneeBa» C YHCIOBBIMU XapAKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX IJIEMEHTOB (COCTaB M 3apsiJl sipa, OOIIee YUCIIO AJIEKTPOHOB
Y paclpeesieHUE UX 10 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UUMPOBAaTh XUMHUYECKUE AJIEMEHTBI, HEOPTaHUUYECKUE BEIIECTBA,
XMMHUYECKUE PeakuuH ([0 YMCIy U COCTaBy YYAaCTBYIOIIMX B PEaKLUU
BEIIECTB, MO TEIIIOBOMY (P QEKTY);

XapakTepU30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEILIECCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPAKAAsl ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHMHUYECKUX NPEBpALICHUN B
Pa3JIMYHbIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O H  MOJISIDHYIO MAaccChl
BEUIECTB, MACCOBYIO JOJIK0 XHMHUYECKOrO »JJIeMeHTa 1o QopmyJe
COEIMHEHUS, MacCOBYIO J0JII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&Thl
[0 YPAaBHEHUIO XUMHYECKOU peaKIny;

IPUMEHATh OCHOBHBIE OTIEPALIMY MBICIUTEILHOU ACSITENLHOCTH — aHaN3
U CHHTE3, CpaBHEHHUE, O0OOIIEHHE, CHUCTEMAaTU3allHIio, KIacCU(UKAIHIO,
BBISIBIICHUE NPUIMHHO-CJIEACTBEHHBIX CBS3€M — JUIsl M3Y4YEHUs CBOWCTB
BEUIECTB M XHMHUYECKUX PEAKIHI, €CTeCTBEHHO-HAyYHbI€ METO/bI
NO3HAHUSA — HaOIOICHHE, W3MEPEHUE, MOJECIMPOBAHHUE, SKCIEPUMEHT
(pealbHbIN U MBICJIEHHBIH);

ClIe0BaTh  MpaBWIaM  IIOJIb30BAHUS  XMUMHUYECKOM  IOCYIOM W
Ja00paToOpHBIM  000pYZOBaHMEM, a TAaKXKe IMpaBuiIaM OOpalleHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH IO  BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUIO U COOUpaHUIO0
ra3oo0pa3HpIX BEMIeCTB (BOJOPOJAa M KHCJIOpPO/Aa), IPUTOTOBICHUIO
PAacTBOPOB C ONPENEIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOTO BELIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHYECKHME  OKCIEPUMEHTHI IO
Pacro3HaBaHUIO PACTBOPOB ILEJIOYEH U KHCJIOT C MOMOIIBIO MHIUKATOPOB
(maxmyc, ¢peHondTanent, METUIOPAHK U JPYTrHUe).

K xoHiry oOy4eHust B 9 Kiiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkarh C(POPMUPOBAHHOCTh Y O0YHAIOIIMXCSI YMEHU:

PaCKpbIBaTh CMBICJI OCHOBHBIX XWMHYECKHAX TMOHITHH: XUMHUYECKHMA
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KAaTMOH, AHHUOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEUIECTBO, BAJEHTHOCTH, SJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHUSI, XUMHYECKasi PEaKIysi, XUMUUYecKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakiuu, MOJIb, MOJISIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAA AUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTaqu3arop, XUMHYECKO€ paBHOBECHE, oOOparuMbie W



HEOOpaTUMble PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINY,
OKHCJIUTENb,  BOCCTAHOBUTENb,  OKHCIIEHUE W  BOCCTAHOBIICHHE,
aJuIoTpomus, aM(pOTEPHOCTh, XUMHYECKasl CBsI3b (KOBaJIEHTHAsl, MOHHas,
METAJUINYECKAsA), KPUCTALIMYECKAss pEIETKAa, KOppOo3us METAIUIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW PpEAKIUH, NPENCIBHO JOIYyCTUMAs
koHueHnTpanus [1JIK BemecTsa;

WUIFOCTPUPOBAaTh B3aWUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATHA U
MIPUMEHATH 3TU MOHATHUS MPU ONMKUCAHWHU BEILIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIi COCTaBleHUs (opmyi
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIUM;

ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCJICHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHMIX PA3JMYHOTO COCTaBa, IMPUHAICKHOCTh BEIIECTB K
ONPENENEHHOMY KJIACCY COEIMHEHUH Mo (opmysiaM, BUJI XUMHYECKOM
CBsBUM (KOBaJICHTHAs, MOHHAsA, METAUIMYECKas) B HEOPraHMYECKHUX
COGIMHEHUSX, 3apsi] MOHA N0 XUMHUUECKOU (opMyJsie, XapakTep Cpenbl B
BOJIHBIX PAaCTBOPaxX HEOPTAHMYECKUX COCAMHEHUM, THUI KPUCTALUIMYECKON
PEETKY KOHKPETHOTO BEILIECTBA;

packpbeiBath cwmbIcil llepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 TMOHUMAHHE: ONMUCHIBATH M XapAKTEPHU30BAaTh
tabimunyto Gopmy Ileproguueckoil CUCTEMbl XMMHUUYECKUX 3JIEMEHTOB:
paznuuarh NOHATUS «rJaBHas noAarpynna (A-rpymnma)» U «mnoOoyHas
noarpynmna (b-rpynmna)», Manble ¥ OOJbIIME TEPHOABI, COOTHOCHUTH
0003Ha4eHMs, KOTOpPbIE MMEIOTCS B TMEPUOJUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOCHHS  aTOMOB  XMMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsiJ sjapa, OO0IIee YHUCIO JJIEKTPOHOB U
pacmpesieieHie WX 10 DJCKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCAWMHEHUHN B
npeAenax MajblX NEPUOJOB U IJIaBHBIX NOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJacCcU(UUMPOBaTh XUMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEILECTBA,
XUMHYECKHE peakiuu (M0 YMCIYy W COCTaBY Y4YaCTBYIOLIMX B PEaKIUU
BEIIIECTB, IO TEIIOBOMY 3(h(}EKTy, 0 M3MEHEHHUIO CTETEeHEH OKHCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME W CHCHU(PUICCKHE XHUMHUYECKHE
CBOMCTBA TMPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEP)KIasd OIMUCAHUE
PUMEpPaMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINM;

COCTaBJISATh YPABHEHMS DJIEKTPOJIMTHYECKOM JUCCOUMALMU  KHUCJIOT,
LIEJIOYEH U COJIEH, TOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHHMS pEaKLUWd, MOATBEPXKAAIIMX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXKTY BELIECTBAMHM Pa3JIMYHBIX KIACCOB;
pacKphIBaThb CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA
MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOI O OaaHca 3TUX PEeaKIIni;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOJKHOCTU TPOTEKAHUS XWMHUYECKUMX TPEBpAICHUI B pa3IMuHbIX
YCIIOBHUSX;

BBIYUCISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIDHYIO MAaccChl
BEIIECTB, MACCOBYIO [IOJII0O XUMHUYECKOro »djeMeHTa 1o ¢opmylie
COEIMHEHMS, MacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&EThl
[0 YPAaBHEHUIO XUMHYECKOU peaKIny;

coOMmofaTh  MpaBWia  MOJb30BAHUS  XUMHUYECKOM  MOCYOoOHM
Ja00paTopHBIM  00OpYJOBaHMEM, a TakkKe InpaBwia OOpalleHus C
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH IO BbINOJHEHHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUID U COOUpaHUIO
ra3o00pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO ra3a);

OPOBOAUTH  PEAKUMH, TMOJTBEP)KIAIOLUME  KAueCTBEHHBIM  COCTAaB
Pa3JIMYHBIX BEILECTB: pAcO3HABaTh ONBITHBIM MYTEM XJIOPHU-, OPOMUI-,
uoauna-, kKapoOoHnar-, Qocdar-, cunmukar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTUOHbl aMMOHMS M MOHBI M3YyYEHHBIX METAUIOB, MPUCYTCTBYIOLIUE B
BO/IHBIX PAaCTBOPAX HEOPTaHWUECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OTIEPALIMY MBICIUTEILHON ACSITEIbHOCTH — aHaN3
U CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMaTU3alUio, BBIIBJICHUE
NPUYMHHO-CJIEJCTBEHHBIX CBSI3€H — JIJI1 M3YYEHUSI CBOICTB BEILECTB U
XUMHYECKUX PEAKIUH, EeCTEeCTBEHHO-HAYYHbI€ METO/bl TO3HAHUS —
HaOJII0/IeHUE, U3MEpEHUe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHbIN U
MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3ie’ioB U DJIeKTpOHHBbIE (1H( poBbIe)
KouTpoJsbHbI€ IpakTuyeckne
n/n TeM NPOorpaMMbl Bceero o0pa3oBareJ/ibHbIE PeCypChl
padoThI padoThI
Paznean 1. [lepBoHayajibHbIe XUMUYeECKHE TOHATHUS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKOUN JEATEIBHOCTH https ://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTBa 1 xuMHuueckue 15 1 bubmuoreka [IOK

' peaKuu https ///m.edsoo.ru/7f41837¢c

Hroro no pasgeny 20

Pa3znen 2. BaikHelime npeacTaBuTe/IM HEOPraHU4Ye CKUX BellleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 1 bu6mmoTteka [IOK

' 00 OKCHIax https ://m.edso0.ru/7f41837¢
29 Bonopon.Ilonsitue o kucinorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https ://m.edso0.ru/7f41837¢
53 Bona. PactBopsr. [lonsitre 00 5 1 1 bubmmnoreka LIOK

' OCHOBaHMSIX https ://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJT1acChl 11 1 1 bu6nuorexa [IOK

' HEOPTraHUYECKUX COEITMHECHUI https ://m.edsoo.ru/7f41837c

Uroro mo pazneny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoguyeckas cucrema xumuieckux 3jaeMeHTOB /. U. MenneneeBa. CTpoeHne aTomMoB.
Xumuyeckas cBsi3b. OKHCIUTEIBLHO-BOCCTAHOBHUTE/IbHbIEC PeaKIUH
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[Tepuoauuecknii 3aK0H U

31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHUYECKH X d51eMeHTOB J1. WM. https ://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue atoma
Xu )
3.2 oKrfn[ch:;:}ff-m 8 bubmiorera IOK
' https ://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIBHBIC PCAKITMU
bu6munoreka [IOK
Hroro no pasaeny 15 https ://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorera HOK
P p https ://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO HACOB I1O0 68

[NPOTPAMME
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9 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3geJioB U TeM U@ poBbIe
Ne n/nt P Kontpoasnbie | IpakTnueckne (pp )
Npor paMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Pa3zneq 1. BemiecTBo M XuMH4YecKue peakuuu
11 [ToBTOpeHUe n yrnyodneHne 3HaHU I 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeIoB Kypca 8 Kiacca https //m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaKiuii https //m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIIAALTUSL. 8 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIUH B PACTBOPAX https ://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nen 2. HemeTa bl M X coeTHHE HUS
21 OO0mmas XapakTepUCTUKa XUMHUYECKU X 4 1 bubnmnorexa [IOK
' aneMeHTOB VIIA-rpymmel. ["anoreHs https //m.edsoo.ru/7f41a636
OO0mRs XapakTepuCTHKa XMMHUYECKU X
R bubnuoreka [IOK
2.2 anemeHTOB VIA-rpynmer. Cepa u e€ 6 https J/m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0mas xapakTepuCTUKa XUMUYECKU X
bu6naunoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A30T, ¢ocdop u ux 7 1 https //m.edsoo.ru/7£41a636
COEMHEHUS
OO0mas XapakTepuCTHKA XMMHUECKU X
bu6mmoTteka [IOK
2.4 anemeHToB IVA-Tpynnel. Yriepoa u 8 1 2 https 7/m.edsoo.ru/7f41a636
KPEMHUI1 U UX COeTMHEHH S — '
Hroro no pasneny 25
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Paznen 3. MeTaibl M MX cO€IUHE HUS

. bubnmoreka [IOK
3.1 Obmpe cBoicTsa MeTAIIOR 4 https //m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxnelnme MeTamibl U UX COCAMHEHUS 16 https 7/m.edso0.ru/7f41a636
Hroro no pasgeny 20
Paznen 4. Xumus u okpyxamoumas cpeaa
41 B 3 bu6mmoteka [IOK
: SIIIECTBA U MAaTEPHAIIBI B JKU3HU YeJIOBEKa https //m.eds00.ru/7f41a636
Hroro no pazgeny 3
p 3 bu6munoreka [JOK
C3CPBHOC BpeMA https ://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YHACOB I10 I[TPOIT'PAMME 68
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HHOYPOYHOE INTAHUPOBAHHE

8 KUIACC
KosauvecTBo yacos DJIeKTPOHHBIE
Ne Hara @ poBbIE
Tema ypoka Kontpoabhubie | [IpakTuueckue
n/n Bcero U3y4eHUs o0pa3oBareJibHbIE
padoThI padoThI
pecypcebl
1 [Ipenmer xumnu. Posib XuMum B )KHU3HU 1 bubmuotexa IIOK
yenoBeka. Tena u BemecTsa 03.09.2024 | https//m.edsoo.ru/ff0d210c
9 Ilonsrue o MeTogax IMMO3HAHUS B 1 bubmnoreka [IOK
XUMUH 05.09.2024 | https://m.edsoo.ru/ff0d227e
[pakruueckas padora Ne 1 «IlpaBuna
3 paboThl B TaOOPaTOPUH U TPUEMBI 1 1 bubmuotexa LIOK
o0paileHus ¢ 1a00paTOPHLIM 10.09.2024 | https //m.edsoo.ru/ff0d23dc
000pyIOBaHMEM)
4 Uucteie BemecTBa U cMecH. CiocoObl 1 bubmuoreka [IOK
pasneneHus cMecein 12.09.2024 | https//m.edsoo.ru/ff0d26ca
11 6ota Ne 2
- (;)aKH/IIIeCKaSI pa O}“a . . Bu6miorexa LIOK
«PazneneHue CMeceMv (Ha mpumepe 17.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU TTOBAPEHHOMN COIIH )»
6 A 1 bubmuoreka IIOK
TOMBIH MOJICIYIIET 19.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE DJIEMEHTHI. 3HAKU 1 bubmuoreka [IIOK
(CMMBOJIBI) XMMHUYECKH X DIIEMEHTOB 24.09.2024 | https//m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOKHBIC BEIIECTBA 1 bubmorexa TIOK
P B 26.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUEHHUE 1 Bronmoreia LOK
OMHOTMOTEIYHPHOE Y1 01.10.2024 | hitps #/m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

bubmmoreka [IOK
10 Xumrieciast opwyiia. BaseuThocs 03.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKH X DJICMEHTOB
11 OTHOCHUTENIbHAs aTOMHas Macca. bubmuoreka [IOK
OTHOCHTENbHAs MOJICKYISIpHAS Macca 08.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [IOK
3JIEMEHTA B COCTUHCHUH 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. MoJIb. bu6nmoreka [IOK
Monsipaasi Macca 15.10.2024 | https//m.edsoo.ru/ff0d5230
14 DU3NYCECKUE U XMMHUUCCKUC SBIICHHUS. bubmunorexa [IOK
XuMHuecKas peakuus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus NPOTEKAHUS bu6motexa [IOK
XUMHMUECKU X PeaKuit 22.10.2024 | https//m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHU s MaCChl BEIECTB. bubnmoreka [IOK
XUMUYECKHE ypaBHEHUS 24.10.2024 | https//m.edsoo.ru/ff0d3b88
B
17 BIYMCIICHUS KOJIMUECTBA, MacChl BuGmmorexa LIOK
Bemecnfa 1O YPABHCHILIM XUMIHCCRIX 05.11.2024 | https://m.edsoo.ru/ff0d5708
peakuit
Krnaccudukaiysi XaMu4ecKd X peakiuui
18 (rary peaitt bubmuoreka IIOK
(CORMMHEHHS, PAsTIONCHHS, 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIICHUS, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHuuknoneauct. O6odIEHNEe U bubmnotera LIOK
' . 12.11.2024 |  hitps//m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIIUs 3HAHUI
20 KonTponbHas padora Nel o reme bubmuotexa LIOK
«BelecTBa M XMMHYECKHE PEAKIIANY 14.11.2024 | https//m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nunoreka [JOK
Bo3Iyxa. Kucmopom — aneMeHT u 19.11.2024 | https://m.edsoo.ru/ff0d448e
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npocroe BemecTso. O30H

dusnueckre 1 XUMUYECKUE CBOVICTBA

99 bu6nmoreka [IOK
KUCII0POJA (PCAKIIH OKHCIICH, 21.11.2024 | https//m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcumax
Crioco0bl TOJTy4eHUsT KUCTIOPOa B
23 1a00paTOPUH U MIPOMBIIUICHHOCTH bubmorexa [IOK
' 26.11.2024 | https//m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
Tennooii 3pdekT xumuueckon
24 peakuuu, NOHATUE O bubmuoreka IIOK
TEPMOXUMHUYECKOM YpaBHEHUH, SK30- U 28.11.2024 | https//m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKIX PEaKIIUIX
T .
55 | sapmmenme o cvoeadn e Eatmones LIOK
P P 03.12.2024 |  https//m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHHS
IT 6ota Ne 3
e II_)IaKrnquKaﬂ pa 60Ta o TeMe BuGmiorexa LOK
«RoTyaete 1 COU HPATHE KICI0pOsa, 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
U3y4YCHHUE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bu6muotexa LIOK
BelecTBo. Haxox neHue B mpupoe 10.12.2024 | https//m.edsoo.ru/ff0d4dd0
o8 DU3MYECKHEe U XUMUYECKHE CBOMCTBA bubmuoreka IIOK
Bogopoa. IIpuMeHenne Boopoaa 12.12.2024 | https //m.edsoo.ru/ff0d4dd0
29 I bubmuoreka [IIOK
OUITHE O RUCTOTAR 1 cox 17.12.2024 | https //m.edso0.ru/ff0d50d2
30 Crioco6bl moTy4eHu s BOJIOPO/a B bu6nunoreka [JOK
naboparopuu 19.12.2024 | https//m.edsoo.ru/ff0d4dd0
[Ipakrrueckas padora Ne 4 o Teme
31 «Ilonyuenue u cobupanue BOAOpoOIa bubmorexa TIOK
ya p nopona, 24.12.2024 | https://m.edsoo.ru/ff0d4f42

HU3y4EHUE ETO CBOWCTB)»
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MossipHbIii 00BEM Ta30B. 3aKOH

Bu6nunoreka [JOK

32 ABorajipo 26.12.2024 | https://m.edsoo.ru/ff0d542¢
B 6piMa,

33 BIUMCICHUS 00BbEMA, KOJIHMYECTBA BuGmorexa LOK
BELIECTBA asa T €10 HEBECTHOMY 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILECTBA UM 00BEMY
Brruncienus 00EMOB ra3oB 110

34 Bu6nunoreka [JOK
YPABHCHITIO PEAITiL 112 OCHORE SHIHa 14.01.2025 | https /m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUM Ta30B

35 dusnueckre U XMMUYECKIE CBOMCTBA Bu6nunoreka [JOK
BOJIbI 16.01.2025 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [ToHsTHE 00 bubmuoreka IIOK
WHJIMKaTOpax 21.01.2025 | https://m.edsoo.ru/ff0d59%2
B .H

- 0Jla KaK pacTBOpUTENb. HachlmeHHbIC BuGmorexa LIOK
1 HEHACHIIEHHBIC PaCTBOPEL. 23.01.2025 | https//m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIIECTBA B pacCTBOpE
[Ipakrtuueckas padota Ne 5 o teme

38 «IIpuroroBiienue pacTBOpoB ¢ bubmmoreka [IOK
onpenenéHHON MacCOBOM 10ei 28.01.2025 | https//m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY

39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopoa. Boxopox. Boxa» 30.01.2025 | https//m.edsoo.ru/ff0d6342

40 OKcHJIBI: COCTaB, KIAcCH (DM KaIus, bu6nunoreka [JOK
HOMEHKIIaTypa 04.02.2025 | https//m.edsoo.ru/ff0d664e
I .

“ OJIYYCHHE U XUMUYCCKUE CZ)(())I/ICTB& BuGorexa LOK
KU CJIOTHBIX, OCHOBHBIX M aM (POTEPHBIX 06.02.2025 | https J/m.edsoo.ru/ff0de64e
OKCHJIOB

42 OcHOBaHUSL: COCTaB, KITACCH (PUKAITUS, bubmunorexa [IOK
HOMEHKJIATypa 11.02.2025 | https://m.edsoo.ru/ff0d67ca
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[losnyyenue u XuMU4eCKHE CBOMCTBA

Bu6nunoreka [JOK

43 OCHOBAHHU M 13.02.2025 | https://m.edsoo.ru/ff0d67ca

44 Kucnots: coctas, kaccu gy kaius, bubnnoreka [IOK
HOMEHKJIaTypa 18.02.2025 | https://m.edsoo.ru/ff0dfee2

45 [NonyueHue u XuMHU4YeCKHE CBOMCTBA bubmuotexa LIOK
KUCJIOT 20.02.2025 | https//m.edsoo.ru/ffOdfee2
C : ,

15 oJIH éCpC,I[HI/Ie) HOMEHKJIATypa BuGmiorexa LOK
CTOCODBY HOMYHEHID, MMHeeie 25.02.2025 | https /m eds00.r/00ad9474
CBOICTBA
[Ipaxrrueckas padora Ne 6. Pemenue

47 SKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME bubmmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHMYECKUX 27.02.2025 | https://m.edsoo.ru/00ad9b7c
COEIMHEHHIN»

48 ['eneTnueckast CBsI3b MEXY KIaccaMu bubmuotexa LIOK
HEOPTAaHMYECKUX COCMHEHUM 04.03.2025 | https//m.edsoo.ru/00ad9a50

49 O06001eHNE U CHCTEMaTH3aI S bubmuoreka [IOK
3HaHUHI 06.03.2025 | https://m.edsoo.ru/00ad9cb2

- 'I'C(;)HTponLHaﬂ pabota Ne3 o TeMe;H BuGmiorexa LIOK

CHOBHHGVI:MCCH HeOpTatHeciix 11.03.2025 | https//m.edsoo.ru/00ad9ela
COEIIMHEH U

o [lepBBie MONBITKH KHaCCHE)IH Kaluu BuGmorexa IIOK
RAMHHCCIH X SNICMEHTOB. 1IOHATHE O 13.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX 3JIEM €HTOB
I -

- HepI/IO,I[I/I‘{eCKI/II/I 3aKOH U BuGorexa LOK

epHOIUYECKast CHCTEMa XUMHUYCCKIX 18.03.2025 | https/m.edsoo.ru/00ada52c
aniemeHnToB J[. V1. MeHneneeBa
b OK
53 [lepronpl, TPyIIIBI, TOATPYIITHI nommorexa I

20.03.2025

https ://m.edsoo.ru/00ada52¢c
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Ctpoenune atoMoB. COCTaB aTOMHBIX

Bu6nunoreka [JOK

>4 sinep. M3oTonbl 01.04.2025 | https://m.edsoo.ru/00ada342
C 0
- TpOeHUeE BHGKTpOleI-IBIX 0 onoqexu BuGmiorexa LOK
ATONIOB SICMEHTOB TTEPHOAIHCCKON 03.04.2025 |  https //m.eds00.ru/00adashc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUka XMMAYECKOTO
56 3JIEMEHTA I10 €r0 MOJI0KSHHUIO B bubmmoreka [IOK
[lepunonuueckoii cucreme . 1. 08.04.2025 | https//m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyueckoro 3akoHa
57 JUISl pa3BUTHS HAyKu U Tipaktuku. [1. M. bubmuoreka [IOK
MeHieneeB — yu€HBIA, IEAaror u 10.04.2025 | https://m.edsoo.ru/00ada96e
rpakJaHUH
DIIEKTPOOTPUIIATEITHHOCTH ATOMOB
58 XUMHYECKH X dJIEMEHTOB/ bubmnorera [IOK
. 15.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoepouHas pabota
59 0 bubmuoreka IIOK
ONHAT XHMITHECKAT CBAD 17.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas monsipHasi XuMHU4ecKas bubmuotexa LIOK
CBSI3b 22.04.2025 | https//m.edsoo.ru/00adaab8
61 KoBasieHTHas HemosipHas XUMHAYeCKast bubnnoreka LIOK
CBSI3b 24.04.2025 | https://m.edsoo.ru/00adaab9
62 C bu6nmmoreka [JOK
TEHCHb ORHCTICHIA 29.04.2025 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEILHBIC bubnnoreka LIOK
peakuuu 06.05.2025 | https//m.edsoo.ru/00adb076
64 OKHCIIUTENN ¥ BOCCTAHOBUTEIH bubmorera TIOK

08.05.2025

https ://m.edso0.ru/00adb076
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KonTponbHas padora Ne4 o reme

65 C Xu 1 bubmmoreka [IOK
(- TPOCHIE ATONE. AHMIHECIA 13.05.2025 | https://m.eds00.ru/00adb486
CBSI3b»
66 PesepBHbIii ypok. O600mIeHHE 1 bubnnoreka [IOK
CUCTeMAaTH3aIU s 3HAHUI 15.05.2025 | https//m.edsoo.ru/00adh33c
67 PesepBubIii ypok. O600meHE 1 1 bubnnoreka LIOK
CHCTeMaTH3aIlis 3HaHHI 20.05.2025 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O60061IeHNE 1 1 bubmuotexa IIOK
cucTreMaTu3alus 3HaHui 22.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME
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9 KVIACC

KoumuyecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
Tema ypoka Kontpoabubie | [IpakTuueckue
n/m Bcero U3yde Husl oOpa3oBaTeJibHbIE
padoThI padoThI pecypcn
[leprnonnuecknii 3aK0H.

1 [lepnonuueckas cucrema 1 Bu6nunoreka [JOK
XMMHYECKHU X diieMenToB 1. U. 03.09.2024 | https//m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU Eubs LOK

. noIroTeKa

2 CBOUCTB XI{MH%CKHX JJICMCHTOR 1 05.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanust 1 HoMeHKIaTypa 1 bubnnoreka LIOK
HEOPraHUYECKUX BEILECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bu bl XuMu4eckoy CBSI3H U TUIIHI 1 Bu6nunoreka [JOK
KPUCTAJUTMYECKU X PEIIETOK 12.09.2024 | https//m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o teme

5 «IlToBTOpEHUE M yriTyOJICHUE 3HAHU I 1 1 17.09.2024
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay o

5 Knaccuduramus XaMuaecku X 1 bubnnoreka LIOK
peaxuuii Mo pa3IM4YHbIM IPHU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbchb0
[loHsiITHE O CKOPOCTH XUMHYECKON Bu6 [IOK

nOIoTeKa

! peartitit. HIOHATHE O rOMOrCHHEIX I 1 24.09.2024 | https//m.edsoo.ru/00adbea
reTEePOreHHBIX PEaKIIUAX
[Tonsrre 0o XuMHUYECKOM BuGmiorexa LIOK

nOIHOT

8 pagroBecHi. DaKTopsl, linmﬁomvle L 26.09.2024 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKON peakiunu u
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ITOJIOKECHUEC XUMHNYCCKOI'O
PaBHOBCCHA

OKUCIUTEIBHO-BOCCTAHOBUTEIIBHEIC

bu6nunoreka [JOK

? peakiunun 01.10.2024 | https://m.edsoo.ru/00adcade
Teopust 3JI€KTPOIMTHUECKOU

10 mucconuamy. CHIBHBIE U clla0bIe bubnnorexa LIOK

03.10.2024 | https//m.edsoo.ru/00adcd68
AIEKTPOITUTHI
1 " . bu6nmoreka [IOK
OHHPIC YPABHCHHA PEaKitiH 08.10.2024 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBONCTBA KUCIIOT U

12 OCHOBAHHUU B CBETE MPE/ICTABIICHU I bubmmoreka [IOK
00 IIEKTPOTUTHYECKOM 10.10.2024 | https//m.edsoo.ru/00add5d8
T CCOIAINH
X . .

- MHUYECKUE CBOI/ICTlfa (éonen B BuGmorexa LIOK
cpere HpeHCTaBHeHVHH © 15.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOTUTUYECKON AUCCOIUAIIHN

14 [TonsiTHe 0 TMAPOIN3E CONIEH bromioreia [OK

P 17.10.2024 | https //m.edsoo.ru/00add9da

15 O06001meHNe U cUCTEMaTH3aI s bubnuoreka IIOK
3HaHUU 22.10.2024 | https//m.edsoo.ru/00addd12
IT 6ota Ne 1.

" (;)aKmquKaﬁ pabota BuGmorexa [IOK
(CILICHUEC SKCIICPUMCHTAIEHBIX 24.10.2024 | https://m.edsoo.ru/00addbfa
3aa4»

K 6ot1a No2

. z;)HTpom,Haﬂ pabora o TeMe BuGmorexa LIOK
«ONEKTPOIUTHYCCKAS TUCCOIALIHSL. 05.11.2024 |  https//m.edsoo.ru/00addecO
XUMUYECKHUE PEAKIUH B PACTBOPAX)

18 OOmas xapakTepuCTHUKA FAJIOTCHOB. bubnuoreka [IOK
XUMHYECKHE CBOIICTBA HA IpUMEpe 07.11.2024 | https://m.edsoo.ru/00addfe2
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xjiopa

XnopoBogopoa. CossiHast KUCIIOTa,

19 . bubmuoreka [IOK
XAMITACCIHE CBOMCTRA, TOMYHCHHC, 12.11.2024 | https://m.edsoo.ru/00ade104
MPUMCHECHHE
[Ipaktuyeckas padota Ne 2 mo Teme

20 «[lonydeHne CONTHON KUCIIOTHI bubmorera [IOK

YRS e ’ 14.11.2024 |  https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOWCTBY
Beraucnenus o ypaBHEHUSM
21 XUMHUYECKA X PEAKIIUH, €CIIU OJUH U3 bubmuorexa [IOK
P ’ 19.11.2024 |  https#/m.edsoo.ru/00ade488
pEareHTOB JIaH B U30BITKE

99 OO0mas xapakTepucTUKa YIEMEHTOB bubmmoreka [IOK
VIA-rpynmsl 21.11.2024 | https//m.edsoo.ru/00ade64a
ANnoTponHbie MOIU(PUKAIINU CEPHI.

93 Haxoxnenue cepsl 1 €€ coemHEeHHI bu6nuoreka [JOK
B IpUpoie. XUMHUYECKUE CBOHCTBA 26.11.2024 | https://m.edsoo.ru/00ade64a
cephl

24 CepoBojiopo, CTpOEHHE, bubmmoreka [IOK
(dr3HYecKre U XUMIUYECKUEe CBOHCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcu bl cepbl. CepHast KUcCIoTa,

25 ¢dusnyeckre U XMMUYECKIE bubmorera [IOK

. 03.12.2024 | https//m.edsoo.ru/00adea28
CBOWCTBa, TPUMECHCHIE
XUMHYECKHE PEAKIINH, JISKAIIIC B
OCHOBE ITPOMBIIITICHHOTO CII0C00a

26 MOJTy4EHUsI CEPHOMN KUCIIOTHI. bubnnoreka LIOK
XUMHUYECKOE 3arpsA3HEHUE 05.12.2024 | https//m.edsoo.ru/00adec8a
OKPYXKAIOIICH CPe/Ibl COSAMHCHHUSIMU
cephl

27 BrrunciieHre MaccoBOi 1OJIM BBIXOIA bu6mmoreka [IOK
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MPOJIyKTa PEaKIuu 10.12.2024 | https://m.edsoo.ru/00adec8a
OO0mas xapaKkTeprucTUKa YIEMEHTOB

28 VA-rpymnmnsl. A3or, bubmuotexa LIOK
pacpocTpaHeHue B IPUpPOJIE, 12.12.2024 | https://m.edsoo.ru/00adeea6
¢u3nUecKie 1 XMMUYECKIUE CBOKCTBA
AmMUak, ero GuznyecKue u

29 . bubmuoreka IIOK
XAMIHECKHE CBOHCTRA, HOYICHHIE ! 17.12.2024 | https://m.edsoo.ru/00adf004
PUMEHEHHE
[pakruueckas padora Ne 3 mo Teme

30 «[lonyyeHrne aMmmMuaKa, H3y4eHHE €ro bubmorexa TIOK

. ’ 19.12.2024 | https//m.eds00.ru/00adf180
CBOWCTBY»

31 A30THast KHCIIOTa, e€ u3nyeckue u bubmuotexa LIOK
XUMHYECKUE CBOHCTBA 24.12.2024 | https//m.edsoo.ru/00adf306
Hcnonbs3zoBaHue HUTPATOB U CONEM

” aMM60HI/I$I 13 K)a;eCTBe MHUHEPATbHBIX BuGmiorexa LIOK
YROOPCHMH. AHMIHECKOE 26.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIeH CPelIbl
COCIMHCHHSIMHU a30Ta
o .0

33 (booc(g)o p. LKEHA Q)ocq&())pa V)u bubmuotexa LIOK

coprai KHCHf)Ta’ MBHHCCKIE 1 09.01.2025 | https//m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIydeHHE
Hcnonws3zoBanue docdaros B

34 Ka4eCTBE MUHEPAITBHBIX YIOOPCHUH. bubnmoreka [IOK
3arpsi3HEHHUE IPUPOTHOMN Cpelbl 14.01.2025 | https//m.edsoo.ru/00adfc20
docparamu
Yy ,

o TJIepOT 2?CHpOCTpaHeHHeB BuGmiorexa LIOK
HPHPOJE, (QIBIHCCIHE 1 XMiHecie 16.01.2025 | https//m.edsoo.ru/00adfdc

CBOICTBa
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Oxcupl yraepoja, ux (u3uuecKue u
XAMHYECKHE CBOMCTBA.

bu6nuoreka [JOK

36 DKOJIOTHYECKHE TTPOOIIEMEI, 21.01.2025 | https//m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcuIoM yriepoaa (1V)
37 VYronpHas KUCIOTa U €€ CoNH bubmorera TIOK
23.01.2025 | https://m.edsoo.ru/00ae006¢c
[Ipakrtuyeckast padota Ne 4 mo Teme
38 "Tlony4yeHue yrieKkucioro rasa. bu6muotexa LIOK
KauecTBeHHas peakius Ha KapOOHAT- 28.01.2025 | https//m.edso0.ru/00ae027¢e
noH"
IT 0
o epBOHAYAJIbHBIE IIOHSATHS O BuGmiorexa LOK
OPTaHHHCCIIX BEHICCTRAX KAk O 30.01.2025 | https://m.edsoo.ru/00ae054e
COCAMHEHMSIX yTIIepoia
40 K . bubmunoreka [IOK
PEMEHILI €10 COCHEIA 04.02.2025 | https//m.eds00.ru/00ae080a
[pakruueckas padora Ne 5.
41 Pemenue sxcriepuMeHTaIbHBIX 33124 bubmuotexa LIOK
1o teme «BakHelime HEMETAIBI 1 06.02.2025 | https//m.edsoo.ru/00ae0bf2
X COCAUHCHU S
o | oo
11.02.2025 | https://m.edsoo.ru/00ae0e18
COCAMHEHUSD)
OO0mas xapaKkTeprucTruKa
XUMHUYECKH X IJIEMEHTOB —
43 MeTauIoB. MeTajarudeckas CBsI3b U bubmuoreka [IOK
MeTaJlJINYecKasi KpUCTaIIINYeCKast 13.02.2025 | https://m.edsoo.ru/00ae103e

peérka. Pu3nueckue CBOMCTBA
METaJIOB
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XHUMHUYECKHE CBOMCTBA METAJJIOB.

44 DEKTPOXUMUYEC KA bubmorera IOK
P o bt 18.02.2025 | https://m.edsoo.ru/00ael1156
HaIPsHKCHUH METAJIJIOB
OO6mume criocoObl TOTY4YCHUS
.C .B
I B ——"
P pedi, 20.02.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH M3 PEarcHTOB COACPIKUT
MpUMECH
46 IloHsiTHE 0 KOPPO3UU METAIIIOB bubmorera [IOK
25.02.2025 | https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
4 Hlenosmbre meTans 27.02.2025 | https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS H bubmuoreka [IOK
KaJust 04.03.2025 | https://m.edsoo.ru/00ae14b2
49 [enounH03eM €IbHBIE METAJLIBI — bubmuotexa LIOK
KaJIbI{UI ¥ MarHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxxuelinme coeMHEHUS KaIbIIUS bubmoreia OK
8 : 11.03.2025 | https://m.edsoo.ru/00ael15e8
51 O06001meHNe U cCUCTEMaTH3aI S
3HAaHUH 13.03.2025
59 JKéctkocTh BOMIBI U CIOCOOBI €€ Bu6nunoreka [JOK
yYCTpaHEHU s 18.03.2025 | https://m.edsoo.ru/00ae 1886
Ipakruueckas pabora Ne 6 mo Teme
53 e . bubmmoreka [IOK
COTROCTR BOABT I METOART €€ 20.03.2025 | https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bu6nmoreka [JOK
54 ATOMUHUI 01.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHBIE CBOMCTBA OKCHIA H bubmmoreka [IOK
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THIPOKCH A 03.04.2025 | https://m.edsoo.ru/00aelc64
bubnmoreka [IOK
56 Keneso 08.04.2025 | https Jlm.edsog)_.[ ru/00ae1d86
57 Oxcuibl, TUJIPOKCUJIBI U COJIM JKeJie3a bubnmoreka [IOK
(1) 1 xenesa (1) 10.04.2025 |  https://m.edsoo.ru/00ae35e6
58 O0o01meHre 1 cucTeMaTU3al s
3HaHUH 15.04.2025
[Ipakruueckas pabora Ne 7.
59 Pemenre sxkcnepuMeHTaIbHbIX 33/1a4 bu6nmoreka [IOK
1o TeMe «BakHel e MeTajuTbl U UX 17.04.2025 | https//m.edsoo.ru/00ae3de8
COCITMHEHU DY
Boraucnenus no ypaBHEHUSIM
XUMUYECKH X PEaKIUid, €CITH OJIH U3
60 pEeareHToOB JIaH B U30BITKE MIJIH bubnunoreka [IOK
COJIEPXHUT puMecH. Beruncienus 22.04.2025 | https//m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa IIPOJYKTa
peaxkuuu
61 O0o0ImeHNe U cCHCTeMaTU3a s
3HaHUH 24.04.2025
KonTponbHas padora Ne4 o reme
62 «Baxuelme MeTaJuThl U UX 90.04.2025
COCITMHCHHUSDY
63 BemectBa u Mmatepuansl B bubnunoreka LIOK
MTOBCE/IHEBHOW KM3HU YeIIOBEKa 06.05.2025 | https//m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnnoreka LIOK
OKpY)KaroIleH cpe/ibl 08.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perenuun bubnnoreka LIOK
HKOJIOTUYECKHX MTPOOIIeM 13.05.2025 | https://m.edsoo.ru/00ae4270
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PesepBHbiii ypok. O600IIEHNE U

66 1 Bu6nunoreka [JOK
CUCTEMATHU3ALIMA 3HAHUN 15.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblii ypok. O6001meHE U 1 bubmuotexa LIOK
CUCTEMATHU3ALIMA 3HAHUN 20.05.2025 | https://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O0o01mIeHUE U 1 bubmuotexa LIOK
CHCTEMATU3AL U 3HAHHUI 22.05.2025 | https//m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANMYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

» Xumus, 9 knmacc/ Pymsutuc I'.E., ®enmpnman O.I°. AknnonepHOE 0011I€CTBO
«M3narensctBO «IIpocBemicHne)

» Xumusi: 8- Kiacc: 0a30BBIN yPOBEHb: YUCOHHK; 5-€ M3/1aHUe, ITepepadOTaHHOE,
8 kiacc/ I'abpuernsan O.C., OctpoymoB W.I'., CnankoB C.A. AKIIMOHEpHOE

obmectBo «M3narenscTBO «IIpocBemienne

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Xumus, 9 xknacc/ Pymutuc I'.E., ®enpaman @.I°. AkimoHepHOE 001IIECTBO
«M3parenbctBO «lIpocsemienner»

» Xumust: 8- kacc: 6a30BbI YPOBEHb: YUEOHUK; S-¢ U3jaHue, TepepadoTaHHOE,
8 kiacc/ I'abpuernsin O.C., OctpoymoB W.I'., CnankoB C.A. AKITMOHEpHOE

ob6mectBo «3narenmscTBO «IIpocBerienne»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6moreka [JOK






