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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBe TpeOOBaHMUA K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHOMN MPOTPaMMBbl OCHOBHOTO O0IIEro oOpa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OcCHOBe (enepanbHOM paboueld MPOTPaMMBI
BOCIIUTAHUS U C YYETOM KOHIEIIMHU MPENoAaBaHusl yaeOHOTO MpeaMeTa « XUMUs
B oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumum Aa€T TpeACTaBIEHUE O IENIX, OOIIeW cTpareruu
oOy4eHMs, BOCIHUTAHMS M Pa3BUTUS OOYYAIOIIUMXCS CPEACTBAMH y4eOHOTO
penMera, YCTaHABIMBAET  00s3aTEIbHOE peIMETHOE coJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM U CTPYKTYPUPOBAaHUE II0
paszzenaM M TeMaM MpOTPpaMMbl IO XHUMHH, OMPENEISeT KOJUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTePUCTUKH coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHHS XUMHUHM C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  IpoIlecca, BO3PACTHBIX
O0COOCHHOCTEM OOydJarolmuxcs, ONpeAe/siIeT BO3MOXXHOCTH TpeaMera  JUis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaraMm o0y4YeHHUs XMMUU Ha YPOBHE 11eJIed M3ydeHUs peaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHONW JEATEILHOCTU OOYYalolIerocs IO OCBOCHUIO
y4eOHOT0 CoJlep KaHUsl.

3HaHUWE XHUMHUHU CIYKUT OCHOBOW st (OpMUpPOBAHHUS MHUPOBO33PEHUS
00yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
posib urpaiot GopMupyeMmble XUMHUEH MNPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu U 00 SBOJIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEH IS CaMOpa3BUTUS U
dbopMuUpOBaHUS KYIBTYphI IMYHOCTH, €€ 001Iel 1 (GYHKIIMOHATHLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeATENIbHOCTH,
AKCIEPUMEHTAJIbHBIX UM UCCJIEAOBATENbCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HECCHOHATLHOM NeITebHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINUICHUS, 3aKJIaJbIBAeT OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €MHCTBO MPUPOJIbI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanupie HampaBiieHHs] B OOyYEHUM XUMHUU OOECTICUMBAIOTCS CIECIM(PUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMUHU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep)kaHUE CKIIAIbIBACTCS W3 CHUCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peaknmu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIHPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIICCTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUsl B Hayke. M3yueHue XUMHUU MPOUCXOIUT C MPUBIICUYCHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buonorus. 5-7 kinacce» u «Pusnka. 7 KIacc.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESITEIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPBHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 00O00IIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JIeSITEIbHOCTA, OCBOGHHUU TIPAaBWIJI 0O€30MacHOr0 OOpalieHusi C BelIecTBaMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYIAHUYECTBY, CAMOCTOATEIHLHOMY IPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
o0y4Jarommxcs K CaMOCTOSITEIbHOW MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne YCI0BUM, CIIOCOOCTBYIOITUX MPHOOPETEHUIO 00yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBICHITHP W OIEHWBATH SIBIICHUSA
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
MOHVUMAHUSI TIEHHOCTH XUMHYECKUX 3HAHWA JJIs1 BBIPAOOTKH DKOJIOTHUECKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIECYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I H3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOT'O 0011er0 00pa3oBanus, coctaiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. PHU3NYECKHE CBOWCTBA BEWIECTB. ArperaTHO€ COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moisib. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEeHUS, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢u3nuecknx CBOMCTB O0Opa3llOB HEOPTraHWYECKUX BEIIEeCTB, HaOII0/ICHHE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XHMMHUYECKUX peakiuil (pas3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIapUBaHUE, AUCTWUIAIMUSA, XpoMaTorpadus, MpoBeAeHNE OUYUCTKH MMOBAPEHHON
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoje. O30H — aJioTponHas Moau(HUKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHUE MapHUKOBOTO 3 (exTa, pazpylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBa BOAbL. Boxa kak pacrtBoputenb. PacTBopsl.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU 4YesnoBeka. KpyroBopot Boabsl B IPUPOJIE.
3arpsA3HeHHre NpUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOI.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XHMHYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTM MetauioB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

KAQ4ECTBEHHOE OMPEIEITIEHUE COJICPKAHUS KUCIOPOAAa B BO3AYyXE, MOJYUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOMCTB, IMOJy4Ye€HHUE, COOMpaHWE, pACIO3HABAHUE W H3yYCHUE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 MeTajula IPYrMM M3 pacTBOpa COJIM, PEUICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepunomnueckuii 3axoH. [lepuoanueckas cucrema XMMHUYECKUX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sfep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pAaJNyCca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojsipHass M HEMOJISIpHAsl) CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceazu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHbIN (akT, TUNOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
M30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUMN 3apsl, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MuUHEpaNbl, TOpPHBIE TOPOJIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBbIX TPEX MNEPUOAOB, Kajius, Kalblusi M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKHU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUECKUX PEAKIH M0 pa3INYHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xXuUMUYECKOW peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM PEAKIMU U TOJIOKEHUE XHUMHUYECKOIO
pPaBHOBECHS.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopust 3IEKTPOTUTHUECKON TUCCOUUAIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoWCTBa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca AUCCOIMAIMM KUCJOT, IIeJo4er u  cojei
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (Ppu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IejioyaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTA, XMMUYECKUE CBOMCTBA, IOJyYEHHME, NMpUMEHEHHe. JlericTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XxuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTENIN KHUCJIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kuciioTel. Conu CepHON KUCIOThI, KAUECTBEHHAS pEeaKlMs Ha



cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, MOJyuyeHue u npumeHenue. Conu aMMOHMUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoauduUKaIMy, pacnpocTpaHEHWEe B TpUpoJe, (U3NYECKHEe U XUMHUUYECKHUE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCuibl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUJIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOAYKThI UX TepepaboTku (OEH3WH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢musnueckue MW XHMHYECKHE CBOHCTBa, IIOJYYCHHE U
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMbl 6€30macHOT0 HCIOIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAHUS, OIBIThI, OTpaKAIOIIMEe (PUINYECKUE M XUMHUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUaIOB), HAOIOIEHUE Mpolecca OOYIIIMBaHUSl caxapa Moj JeWCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIoJIeHUe Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenneneeBa u cTpoeHusi atomoB. CTpoeHHEe MeTaJuioB. MeTaminueckas CBsI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TOy4YeHUs MeTauioB. [loHATHE O KOppPO3WM METALIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKue U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbl U



TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[lepuognueckoit cucremMe xumuueckux 3nneMeHToB [[. . MenneneeBa, cTpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. . MenaeneeBa, CTpoeHHE aToMa, HaxoXAeHHWE B npupoae. duznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, cTpoeHME aroma, HaxoXJIeHUE B mpupome. Dusmueckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeIOBaHUEe aM(DOTEPHBIX CBOMCTB T'HJIPOKCHJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Y€pe3 HCIIOJIIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, Kilaccudukanus, TMEePUOAUYHOCTh, HaAOIIOACHUE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOMN JIEITEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIuyHOCTHBIE ~ pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCs
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJeAuI0, MOHUMAHUS 3HAYEHUS XUMHYECKOM HAYKH B JKHU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITENIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATEILHOCTH TPH
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TIOBEAEHUWE M TIOCTYNKM CBOMX TOBApHILEH C MO3ULIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTABJISIOLINE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBICE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHWE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMH CpPEICTBAMH HWH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMHUPOBaAHNS KYJIBTYPbI 3/I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIIOJICHUSI TMpaBWJl OE30MacHOCTH TMpPU  OOpalllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE TIPUMEHEHMS NPEAMETHBIX 3HAHUM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(PEeCCHOHATBLHON CpeIe;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IJIS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATENIHHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIIAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIeCC, IKCIIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHHUKaTUBHBIC, PETYIATUBHBIC), KOTOpbIE 00ecrneuynBalOT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KJIAaCCU(PUKAIUA XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMECHHE TPUMEHATh B TIPOIECCe TO3HAHUS TOHATHS (MPEIMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
IPOTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITa M0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MpOJIETIaHHOM padoTe.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 OMPE/ICIEHHOTO THUIIA, TPHOOPETEHUE OIbITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaull HECIOXKHBIMH CXE€MaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHON
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  PE3yNbTaThl  IO3HABATEIHHOM
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHUS Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JCHCTBHMM, OIPEICICHHE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENHHOCTD, BRIOUPATh Hanbonee d3(pPeKTuBHBIC CIIOCOOBI pelieHns YIeOHbIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
collepKaHMs, YCTAHOBJICHHOTO JaHHOW (denepasbHONW paboyeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTh, CTENIEHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHasi OpOUTadb, PaJUYC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATU TTOHSTHS MPU ONUCAHUY BEILECTB U X MPEBPAILICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COEJUHEHHUSX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJAMYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3auyaTh I[OHATUS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBa» C UHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX pPEaKIHi, ECTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BCIIECTBAMA B COOTBETCTBHUM C WHCTPYKIUSAMH 110 BBITTOJTHCHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICI OCHOBHBIX XHWMHYECKUX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakiuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMmpOTepHOCTh, XUMUYECKas CBsA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHX [MOHATHI U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, NPUHAIEHKHOCTh BEUIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpPaX HEOPraHUYECKUX COCTUHEHMM, TUIl KPUCTAITMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIlaBHas mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHUE SJIEMEHTbI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, IOJTBEPKAAsl OIKCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHHS PEaKIHd, TOATBEPNKIAIOMMNX CYIISCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX IIPEBpaIllcHUH B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMHUUYECKON pPeaKIlv;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3z000pa3HbIX BEMIECTB (aMMHaKa U YIJIEKHUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHBI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIONINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh

11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK

' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c

YeJIoBeKa

12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK

' peaxuuu https://m.edsoo.ru/7f41837¢c

Hroro mo paznery 20

Pa3nen 2. BaxxHeiilne npeacTaBuTe Il HEOPraHMYeCKUX BelleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 1 bu6mmoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kuciorax 8 1 bubnuoreka [IOK

' U COMSAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK

' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK

' HEOPraHUYECKHUX COEAUHEHHI https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCITUTENBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PECAKIITNN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
A 4
3 Obmme crolCTEa METAIIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl

1 [Ipeamer xumuu. Poiab XuMuM B :KU3HU 1 06.09.2023 bu6nunoreka [JOK
yeJioBeKa. Tesa 1 BemecTsa https://m.edsoo.ru/ff0d210c

bu6mmoreka [JOK

2 11 1 08.09.2023

OHSITHE O METOJIaX MO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «[IpaBuna

3 paboThl B 1a0OpaTOPUU U MPUEMBI 1 1 13.00.2023 bubnmnoreka [HOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)

4 Yucrele BelmecTBa UI/I cmecu. CriocoObl 1 15.09.2023 bu6mmoreka [{OK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2 Eu6 110K

noImoTeKa

5 P i 1 1 20.09.2023
(FasACIeRne CMeceHV (na mpuvepe https://m.edsoo.ru/ff0d28c8
OYHUCTKH TTOBAPEHHOU COJIN)»

bu6mmoreka [{JOK
6 A 1 22.09.2023
TOMPL I MOTICRYJIET https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMCHTEL. 3HAKU 1 57.09.2023 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmoreka [[OK

8 [IpocTeie U CIIOXKHBIE BEIIECTBA 1 29.09.2023

POCTHIE H CIOAHLIC BEMCCTR https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK

9 A - 1 04.10.2023

TOMHO-MOJICKYIPHOE YHCHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 Xnmudeckas popmyna. BamenTHOCTh 06.10.2023
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHUYECKHUX DJIEMEHTOB
OTHOCHUTENLHAS aTOMHAas Macca.

11 11.102023  Promiorexa HOK
OTtHocuTeNnbHAs MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 1011 XUMHAYECKOT0

12 i 13.10.2023 bubnuoreka [JOK
3JI€MEHTA B COCAMHCHUU https://m.edsoo.ru/ffod350c
KoanuectBo BemecTBa. Moinb.

13 1 18.10.2023 bubmuoreka [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
dusznueckue U XUMHYECKHUE SIBIIEHUS.

14 20102023 | Pubmnorexa I{OK
XuMHU4ecKas peakuus https://m.edsoo.ru/ff0d37fa
ITpu3Haky 1 yciIoBUA IPOTEKAHUS

15 p y ! P 25.10.2023 bu6mmoreka [{JOK
XAMHWUUYECKUX PEAKLIUH https://m.edsoo.ru/ff0d3al16
3aKOH COXpaHEHHST MacChl BEIECTB.

16 p i 57.10.2023 bubnuoreka [JOK
XHUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrIunciieHnsa KOIH4YecTBa, MacChl

17 BEIIECTBA 10 YPAaBHEHUSAM XUMUUYECKUX 08.11.2023 budmiorexa [IOK

. P o https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus xXuMuueckux peakuui
18 (COeIMHEHNSL, PasIoKEHNS 10.11.2023 | Prommorexa HOK
A b ’ o https://m.edsoo.ru/ff0d3f34
3aMeIleHHsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIii- Bu6 110K
nOJIMoTEKA

19 sHiuKIoneaucT. O0o0IeHne u 15.11.2023

H s HUI https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMs 3HAHUH
Kounrponrnaas padora Nel o Teme

20 p |y 17.11.2093 bubmuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. Cocra

21 TyX MECh ra30B TaB 92.11.2023 bubmnoreka [JOK

BO3ayXa. KI/ICJ'IOpOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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IMPOCTOC BCIICCTBO. O30H

Ddu3znyecKkue U XUMHUECKHE CBOMCTRA

bu6mmoreka [{JOK
22 KHCJIOpoAa (peaKIuy OKUCICHUS 24.11.2023
pora (peait ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcuaax
Crnioco0bI moydeHus: KUCIopoia B
23 71a00paTOPUHU U MIPOMBIIIUICHHOCTH 29.11.2023 bubmorexa HOK
paTop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnoBoii 3¢ ekt XumMuueckoi
ea 0 €o
24 peaKuu, MOHATH 01.12.2023 bubnmnoreka [HOK
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKIIUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHHE BO3/IyXa, CIIOCOOBI €ro 06.12.2023 bubmmorexa [OK
P AYxa, o https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHUS
[IpakTuueckas padora Ne 3 o reme Bi6 [IOK
nOIMOTEKA
26 «ITonyueHnne u coOMpaHue KUCIOPOa, 08.12.2023
v . p PO https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE ero CBOMCTBY»
B _
97 0J10pOJT — BJIEMEHT U MPOCTOE 13.12.2023 bubnmnoreka [JOK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
@ .
08 W3UYECKUE U XUMHYECKHE CBOMCTBA 15.12.2023 bubmoreka [[OK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 [ToHsiTHE O KUCTOTAX M COMAX 20.12.2023
https://m.edsoo.ru/ff0d50d2
CriocoObI TONTy4eHHUST BOAOPO/Ia B
30 i AOPOR 22.12.2023 | Pubmiorexa LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabora Ne 4 mo Teme Bu6 OK
31 «[lony4yenue u cobupanue BOAOPOa, 27.12.2023 nosmorexa [

U3yYEHHE €TO CBOWCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MosnsipHblil 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 29.12.2023
ABoranipo https://m.edsoo.ru/ff0d542e
Brruucnenus 06bMa, KoauvecTBa Bu6 10K
noIMoTeKa
33 BEII[ECTBA r'a3a M0 €ro H3BECTHOM 10.01.2024
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEI[ECTBA WU 00BEMY
BoruucieHus 00bEMOB Ta30B 110 Eu6 1OK
noImoTeKa
34 aBHEHHIO PEaKIIMU Ha OCHOBE 3aKOHa 12.01.2024
ypaB peaiii i https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B
dusznyeckue €CKHE CBOWCTBA
35 W3UYECKHE U XMMHUYSCKHE CBONCTB 17.01.20%4 bubmuoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanuii. I1o e 00
36 TaB OCHOBaHMI HSTH 19.01.2024 bu6mmoreka [JOK
WHAUKATOpaX https://m.edsoo.ru/ff0d59e2
Bona kak pactsoputens. Hackiennbie
37 u HeHaCBIpeHHBIIe) acTBOpbI. MaccoBas 24.01.2024 bubmmorexa [OK
. P PEL- o https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHHE pacTBOPOB C
38 PHUTOTOBIICHHE PACTEOPOB € 26.01.2004 | DwOmmorexa [OK
OIpeNeIEHHON MacCOBOU A0JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA
K 6ota No2
39 OHTpOJIbHAs padbota Ne2 1o Teme 31.01.2024 bubmoreka [[OK
«Kucnopon. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Okc : cocTa acc a
40 KCHUJIBI TaB, KJIacCU(PUKaIINS, 02.02.2024 bu6mmoreka [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XuMHUYECKUE CBOWCTBA
41 KUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 07.02.2024 bubmorera IIOK
’ P o https://m.edsoo.ru/ff0d664e
OKCH/JIOB
OcHoOBaHUs: COCTaB, Ki1acCU(UKAIIUS
42 ) (uxanus, 09.02.2024 bu6muoreka [[OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HonyquI/Ie 1 XHUMHYECKHE CBOMCTBA

Bbu6nunorexa [JOK

43 . 14.02.2024
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
Kucaotsl: cocras, kKiaccu
44 , bukamms, 16.02.2024 bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
TTomyuenne n XuUMHUYIEeCKIEe CBOMCTBA
45 ya HCTB 21.02.2024 bubnuoreka IIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Coinu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéLII) o1 )CHI/IH XI/IMI/IHZSKI/IC 23.02.2024 Bubmroreka [JOK
_ i ’ o https://m.edso00.ru/00ad9474
CBOIiCcTBa
[Ipaktrueckast padora Ne 6. Pemenne
JKCHEPUMEHTAILHBIX 3a1a4 110 TEME
47 P s 28.02.2024 | Promaorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUN
I'enernueckast CBA3b MEXY KIacCaMu
48 ny « 01.03.2024 bu6muoreka [[OK
HEOPraHMYECKUX COCIMHEHUI https://m.edso00.ru/00ad9a50
bu6mmoreka [{JOK
49 O000111eHIE U CUCTEMATU3alUs 3HAHU I 06.03.2024
B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 o reme Bu6 LOK
HOIHNOTEKA
50 "OCHOBHBIE KJIACCHI HEOPraHMYECKUX 13.03.2024
o p https://m.edsoo.ru/00ad9ela
COeIMHEHNI
[TepBble ONMBITKH KIacCUPUKAITIT
51 XUMHYECKHX d1eMeHTOB. [lonsatue o 15.03.2024 Bubmorexa [JOK
: R https://m.edsoo.ru/00ad9ffa
TpyMax CXOAHBIX AJIEMEHTOB
[Ieproanueckuii 3aK0H U Bu6 OK
OoTEeKa
52 [Tepuonuueckasi cucTeMa XUMHYECKUX 20.03.2024 ubmaorexa I
https://m.edsoo.ru/00ada52c
aniemenToB /I. 1. Meneneera
bubmuoreka [HOK
53 [Tepuonpl, rpymmbl, TOATPYIIITHI 22.03.2024 nbsmorexa L

https://m.edsoo.ru/00ada52c¢c
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Crpoenne atToMoB. COCTaB aTOMHBIX

Bbu6nunorexa [JOK

54 03.04.2024
sanep. M3ororbl https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000T10YeK Bu6 10K
noIMoTeKa
55 aToOMOB djieMeHTOB [leprnoanaeckoit 05.04.2024
pHOa https://m.edsoo.ru/00ada6bc
cuctemsl [[. . MenaeneeBa
XapakTepucTuka XUuMHUYECKOT0
56 3JIEMEHTa 1O erf) MOJIOXKEHUIO B 10.04.2024 bu6moreka [JOK
ITeproanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeHneneeBa
3nauenue [lepuoanueckoro 3akoHa Jyist
57 pa3BUTHS HAYKU I/Inl'lpaj(TI/IKI/I. . 1. 13.04.20%4 bubmuoreka LIOK
MenpeneeB — y4€HBIN, IEJAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPHUIIATEIIHBHOCTH AaTOMOB
58 TPOOTPHUIL 17.04.2024 bu6mmoreka [{OK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6nunoreka [JOK
59 Honnas xumMudeckas CBI3b 19.04.2024
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHasi XumMuueckas 94.04.2024 bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenmosnsipHasi XuMH4YeCKas 26.04.2024 bubmuotexa [{OK
CBA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
62 CreneHb OKMCIIEHUS 01.05.2024
https://m.edsoo.ru/00adae28
OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC
63 03.05.2024  PuOmnorexa IOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [{JOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIN 08.05.2024
https://m.edsoo.ru/00adb076
65 PesepBHblit ypok. O0001menue u 10.05.2024 | Bbubaunoreka [JOK
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cHCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00adb33c

66 Kontponbnas pabora Ne4 o Teme 1 15.05.2024 bubanoreka LHOK
«CTtpoeHue aroMa. XMUMHUYECKasi CBS3b https://m.edso0.ru/00adb486
67 PesepBHEI ypoK. OGOGVHIGHI/IG " 1 17.05.2024 bubmmoreka [HOK
cUCTeMaTu3alys 3HaHUHU https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6001IeHue 1 1 22.05.2024 | bubmuoreka LIOK
CUCTEMATU3ALU 3HAHUN 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KosanuyectBo yacos DJIEKTPOHHBIE
Ne Jlara nudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[Ieproanyeckuit 3aK0H.
[Tepuoguueckas cucrema
1 purox 1 06.09.2023 bu6mmoreka [{JOK
XUMHUYECKUX AieMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU BuG 110K
nOIMOTEeKA
2 CBOMCTB XMMHUYECKUX JIEMEHTOB 1 07.09.2023
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanns u HomeHknaTypa
3 (ukar yp 1 13.09.2023 Bbubnunorexa IIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XuMu4ueCKoM CBS3U U THUIIBI
4 bi 3 1 14.09.2023 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme
) «[ToBTOpenue u yrinyOnenue 3HaHUN 1 1 20.09.2023
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca
Knaccudukanmsg XuMrIaecKux B K
6 purcan 1 21.00.2023 | Dwomnorexa LO
peaKkui 10 pa3IuYHbIM IIpU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU Eu6 1OK
noImoTeKa
7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 27.09.2023
peartt https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH. Bu6 OK
noIMoTeKa
8 @axTopsl, BIUAIOIINAE HA CKOPOCTh 1 28.09.2023 1

XUMHUYECKOU pCaKuun U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOTI'O paBHOBCCHUA

OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC

Bubmunoreka [JOK

9 04.10.2023
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON Eu 110K
noJIMoTeKa
10 nccorranuyu. CUiIbHBIE U C1a0bIe 05.10.2023
a tat https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoreka [{OK
11 MouHble YypaBHEHUS PEAKITUNA 11.10.2023
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U EuG 110K
noJIMoTeKa
12 OCHOBAHHU B CBETE IIPEACTABICHUI 12.10.2023
pvz[ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE Bu6 LOK
nOIMOTEKA
13 [IpeICTaBIEHUNA 00 18.10.2023
bea . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
bu6mmoreka [JOK
14 [TousTHE O TUAPOIU3E COJIEN 19.10.2023
Ap https://m.edsoo.ru/00add9d4
O00011IeHIE U CUCTEMATHU3a
15 HVI HHUE U CUCTEMATHU3ALIUS 25 10.9023 bubnuoreka [JOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl)jeIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX 26.10.2023 Buomorexa HOK
p A https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme Bu6 LIOK
nOIMOTEKA
17 «IIEKTPOTUTHUECKAS TUCCOLIUALINA. 08.11.2023
p A ran https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)»
OO011as xapakTepUCTHKA rajJOreHOoB.
18 XI/IMI/I‘—ICCKI?/IG CBI(;ﬁCTBa Ha IIpUMEpPE 09.11.2023 Bubmaorexa ITOK
PHMEp o https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. ConsiHasi KMCIIOTA, 15.11.2023 | bBubmmoreka [JOK
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XUMUYECKUE CBOMCTBA, MOJIy4CHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[TpakTuueckas padora Ne 2 mo Teme

Bbubnunoreka [JOK
20 «[TonyueHne COMTHON KUCTOTHI, 16.11.2023
¥ . . https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOUCTBY»
Brruncnenus mo ypaBHEHUSM
21 XUMUYECKUX PEAKIUH, €CIIU OAUH U3 22.11.2023 bubmorexa HOK
peaKt, A o https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
OO11as XxapakTepUCTHKa 3JIEMEHTOB
22 Has xapartep 23112023 | Dwomnorexa [{OK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
Haxoxnenue cepol 1 €€ coe IMHEHH I
23 i p Ilu 96.11.2023 bu6moreka [JOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
CepoBo10po/1, CTPOCHUE,
24 POBOAOPOL, CTP § 30.11.2023 bu6mmoreka [{JOK
¢du3nveckrue 1 XMMUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA 06.12.2023 bubmorera [OK
’ o https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE IPOMBITIICHHOTO CITOco0a
26 IIOJIyYEHUS] CEPHOM KUCIIOTHI. 07.12.9023 bu6muoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
Cephl
97 Brruncienne MaccoBOM TOJIH BEIXOAA 13.12 2023 Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB 14.12.2023 | bubmuoteka [{OK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

bubmoreka [[OK

29 XHMHYECKUE CBOMCTBA, IOJYYCHUE U 20.12.2023
¥ https://m.edso0.ru/00adf004
IIPUMEHEHHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «[Tonyyenne aMMuaKa, U3y4eHUe ero 21.12.2023 budmaorexa [IOK
. v > 13YH o https://m.eds00.ru/00adf180
CBOWCTB»
A3oTHast KuciioTa, €€ (hU3nIecKue u

31 5 ¢ 57.12.2023 bubmuoreka [JOK
XUMHWYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX Eu 1IOK

nOInOTEKA

32 0o0peHn. XMMHYECKOE 28.12.2023
yAoop . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYKaIoIei cpeapl
COEIMHEHUSIMU a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((i))Ta q&nfsn(qeixne " 10.01.2024 bubmorexa HOK

p L R https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnons3oBanue Gocdaror B
KayecTBE MUHEPAJIbHBIX YIOOPEHHUH.

34 P vYZl p 11.01.2024 bubmuoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 pu z,ue g)mnlt){ecgl)de U XUMHYECKUE 17.01.2024 bubmmorera IOK

PHPOAE, o https://m.edso0.ru/00adfd9c
CBOMCTBa
OKcuasl yriepoa, ux (pU3nIecKue u
36 Bl yraepona, ux ¢ 18.01.2024 Bbubnnoreka IIOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npooIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriieposa (1V)

bu6mmoreka [JOK
37 VronbHast KHCIOTa U €€ COIIN 24.01.2024
https://m.edso0.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 mo Teme
"Tlonmy4yeHnEe YIIEKUCIIOTO Ta3a.

38 y4 yr. 25.01.2024 bubmmoreka [IOK
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
nou"

[TepBoHavanbHBIC TOHATHS 00 Bub 110K
nOIMoTEKA

39 OpraHUYECKHUX BEIIECTBAX KaK O 31.01.2024

p B https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YTIIepoia
bu6muoreka [[OK
40 Kpemnuuii u ero coenuHeHus 01.02.2024
P & https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5. Perenue
KCIEpUMEHTAILHBIX 33124 10 TEM

41 JKCIIep ) e 3a/1a4 110 TeMe 07.02.2024 bubnmoreka [HOK
«Baxxneiimune HeMeTaIBI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
Kontponbnas pabora Ne3 o reme Bu6 LIOK

nOIMoTEKA

42 «Baxneiimme HeMeTaUIBl U UX 08.02.2024

https://m.edsoo.ru/00ae0el8
COEIMHEHUD)
OO01as XxapakTepUCTUKAa XUMHYECKHUX
3JIEMEHTOB — METAJLJIOB.
Metannnueckast CBI3b U

43 14.02.2024  PrOmaorexa HOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA METAJIOB. Eub OK

o HOINOTEKA

44 DNEKTPOXUMUYECKUH PAJT 15.02.2024 1

HaprDKeHI/Iﬁ MCTaJ1JIOB

https://m.edsoo.ru/00ael1156
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OO1me crnocoOb! MOTY4YEeHUs
MmetaiuioB. CiuiaBel. Beraucienus mo

bub6nunoreka [JOK
45 aBHE ec €aKIIni, 21.02.2024
YPABHCHITAM XHMIHECCKHX ekt https://m.edsoo.ru/00ae1156
€CIIM OJTUH U3 PEareHTOB COJEPIKUT
pUMeCcH
bubmuoreka [[OK
46 ITonsiTHEe 0 KOPPO3UU METAILIIOB 22.02.2024
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47 1) € MeTall 28.02.2024
Ienourpie MeTaL bl https://m.edsoo.ru/00ae14b2
@)
48 KCUJIBI U THUJIPOKCUIBI HATPUS U 99.02.2024 bub6nunoreka [JOK
KaJIus https://m.edsoo.ru/00ael14b2
€JIOUHO3EME € METaJUIBI —
49 Men qu M J'IBHUI:I METaJIIbI 06.03.2024 bubmuoreka [JOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
bu6mmoreka [JOK
50 Baxueliniie coefMHEHNS KaIbIIHs 07.03.2024
a H https://m.edsoo.ru/00ae15e8
O0001IEHE U CUCTEMATH3aIAA
51 Hf H 13.03.2024
3HAHUN
XKeé OBl €é
59 CTKOCTB BOJIBI M CIIOCOOBI 14.03.2024 bu6munoreka [JOK
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme Bu6 110K
HOINOTEKA
53 "YEcTKOCTh BOABLI M METOJIBI €8 20.03.2024
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [[OK
54 AIOMUHAN 21.03.2024
https://m.edsoo.ru/00aelc64
Amdore € CBOMCTBA OKCHIIa
55 MdoTepHbIE CBOMCTBA OKCHIA U 03.04.2024 bubnuoreka IIOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneszo 04.04.2024 Bubmzorexa [JOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/I,Z[LI, TUAPOKCUABI U COJIM JKECIIC3a

Bbu6nunorexa [JOK

57 10.04.2024
(1) u xene3a (1) https://m.edso00.ru/00ae35e6
O06o01IeHne U cUCTeMaTU3aIUs

58 IJ;[ 1T 11.04.2024
3HAHUH
[IpakTnueckas pabota Ne 7. Perenue
AKCIIEPHMEHTAIbHBIX 337a4 10 TEME b

59 pud A 17.04.2024  Promaorexa HOK
«BaxHelIme MeTaibl 1 uX https://m.edso00.ru/00ae3de8
COCTMTHEHUS
Brraucnenus mo ypaBHEHUSIM
XUMHYCCKUX PEaKIUi, €CITU OJUH U3

€arcHTOB JaH B U30BITKE HIIH

60 p )i 18.04.2024 bubmuoreka [JOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MAaCCOBOM JI0J1M BBIXO/AA MPOIYKTA
peaxuu
O0o01IeHne U cCUCTeMaTH3aIUs

61 Hf 1 24.04.2024
3HAHUH
KontponbHas padora Ne4 o teme

62 «BaxkHeme METaIIbI M UX 25.04.2024
COCIMHCHUSI
BemecTBa u MaTepuaibsl B B

63 1 ! P 02.05.2024 nommoteka [JOK
MOBCEIHECBHOH KU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arps3HeHue

64 3arp 08.05.2024  PuOmnorexa LOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
Poap xuMum B penieHun

65 p 15.05.2024 bu6muoreka [JOK
AKOJIOTHYECKUX TIPOOIEM https://m.eds00.ru/00ae4270
PesepBHbIi ypok. O000mICHNE 1

66 p M o 16.05.2024  Promaorexa HOK
cUcTeMaTHu3alys 3HaHUM https://m.edsoo.ru/00ae0d0a

67 PesepsHbiii ypok. O600meHue u 22.05.2024 | bubmmoreka [{OK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTeMaTH3allls 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIit ypok. O60011eHNE 1
CHCTeMaTH3allUs 3HAHUH

23.05.2024

Bubmunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.T'., Cnaakos C.A.,
AxkrmonepHoe obmiectBo «M3aaTenscTBo «IIpocBemnienues
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.,

AxkrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

METOJIUYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
YMK "Xumus. 8 knacc (aropbl O.C.I'abpuensu, N.I'.Octpoymos, C.A.CnaakoB)

YMK "Xumus. 9 xnacc (aBropsr O.C.I'abpuensa, U.I'.OctpoymoB,

C.A.Cnanxos)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

bubmnorexa IJOK



[IOKYMEHT MOAMWUCAH 3MEKTPOHHOI MNOANUCHIO

MYHULUMNAJIbHOE BIOKETHOE OBLLIEOBEPA30OBATEJIbHOE 27.09.23 12:36 (MSK)
YYPEXXAEHUE "COJNISHCKAS CPEJHSAS1 OBLLLEOBPA30OBATEJ/IbHAS

LLUKOJIA" YEPJIAKCKOIO MYHULIMNAJIbHOIO PAAOHA OMCKOW

OBJIACTM, benoycbko MpvHa HukonaesHa, Aupektop

Ceptudukat 3DC2EE63FAC2002A5AE54A379D101F69




