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HOACHUTEJIBHAA 3AITUCKA

[Iporpamma o XMMHHM Ha YPOBHE OCHOBHOI'O OOLIETO 00pa3oBaHUs COCTaBJIeHA
Ha OCHOBe TpeOOBaHMUM K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaresibHOMN
IporpaMMbl OCHOBHOT'O 00miero o0OpasoBanus, npeacraBieHHbx B @I'OC 00O, a
TaKkke Ha OCHOBE (enepasibHOM pabodedt TporpaMMbl BOCIHUTAHUS U C y4ETOM
KOHIICTIIIUM TIPEMoJiaBaHusl y4eOHOro mnpeaMera «XuMHUS» B 00pa3oBaTelIbHBIX
opranu3auusx Poccuiickon denepanuu.

[Iporpamma mo xumMuu Aa€T MpEeACTaBICHUE O LENsAX, OOIIel cTpaTeruu
00y4CeHHS, BOCOIUTAHMS U PA3BUTHS 00 YJarONTUXCS CPEICTBAMU y4eOHOTr0 TIPeMETA,
yCTaHaBJIMBAECT 00s3aTeIbHOE MPEIMETHOE  COIEp)KaHHe, MpeaycMarpuBaeT
pacnpeneneHue ero mo KiaccaM M CTPYKTYpUpPOBaHUE MO pasfeliaM U TeMam
oporpaMMbl IO  XUMHH, ONpPEAENSIeT KOJMYECTBEHHBIE U  KaueCTBEHHBIC
XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHAYEMYIO IOCIE0BAaTeIbHOCTh H3YUEHUS
XUMHUHU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTMKH Y4€OHOrO
npoliecca, BO3PACTHBIX OCOOCHHOCTEW O00YydJaroIIMXCs, OMpeaeiseT BO3MOKHOCTH
npeaMeTa s peanu3aluu TpeOOBaHMN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TaAKKe
TpeOOBaHUH K pe3ybTaTaM O00y4eHUSI XUMUU Ha YPOBHE LieJIel U3ydeHUs TPeAMETA U
OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBLHON JEATENLHOCTU OO0y4arouerocss 1o
OCBOEHHUIO y4EOHOr0 COAECPHKaHUS.

3HaHWE XUMHUHM CIYXKUT OCHOBOM Jis (OpMUPOBAHUS MHUPOBO33PEHUS
00y4aromerocs, €ro NpeACTaBJICHU 0 MaTepuaTbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrpaoT GopMUPYEMbIe XUMUEH TPEACTaBICHUS O B3aUMOIPEBPAILEHUSIX SHEPTrUU U
00 D3BOJIIOIIMM BELIECTB B MPUPOJIEC, O MNYTAX pEUIEHUs TIJI0OAIBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MUIICBOU U
AKOJIOTMYECKON 0€30MacHOCTH, MPOOIJIEM 31PABOOXPAHEHHUSL.

N3yyenune xumuu:

CIOCOOCTBYET peaii3aliii BO3MOXHOCTEH JIJIsi caMOpa3BUTHS U (POpMHUPOBaHUS
KYJITbTYpPbI TUYHOCTH, €€ 00I1IeH 1 ¢ YHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHUPOBAHHME MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEM
oOydJalIMXcsi, HaBBIKOB HMX  CaMOCTOSTEIbHONM  y4eOHOW  JESTEeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX M  HUCCJIENOBATEIbCKUX YMEHHH, HEOOXOMUMBIX KakKk B
MTOBCEHEBHOM JKM3HHU, TaK U B MPo(eCcCHOHATBLHON JAeATEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJblIBaCT OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (HOPMUPOBAHNH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00y arOIIuXCs;

COCOOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3zoBaHue 00y4aroIuxcsl.



JlaHHble HampaBieHUss B OOYYEHUU XHMHHU OOECHEUYMBAIOTCS creuupuKon
colepkaHusi ~ yueOHOro  mIpeaMera,  KOTOpPbIM  fABJSETCS  MEJaroru4ecku
allanTUPOBAHHBIM OTpaKEHHEM 0a30BOMl HAyKM XMMHUU Ha ONpPENEsIEHHOM 3Tare eé
Pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IIEero oOpa3oBaHWsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl NEPBOHAUAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUH U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX TOHATUN OpraHNYeCKOn
XUMUHU.

CrpykTypa coiepkaHus NporpamMMbl 11O XUMHUU CHOPMHPOBAHA HA OCHOBE
CHUCTEMHOro mnozaxoza k €€ m3ydeHuro. ConmepikaHue CKJIaAbIBACTCS W3 CHCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUM O XMMUUYECKOU
peakiuu. (O06e 3TH  CHUCTEMBl CTPYKTYPHO OpraHM30BaHbl [0 MPUHLHUILY
IIOCJIEIOBATEIIBHOIO PA3BUTHUSl 3HAHUKW HA OCHOBE TEOPETUUYECKUX IPENCTaBICHUU
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3H AHMUS;

— Ilepunoguueckoro 3akona /[. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XUMMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSA3H;

— MpeCTaBJICHUN 00 INEKTPOIUTUUECKON THCCOLIMALMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHMS  PACCMATPUBAIOTC HA  OCHOBE  OMIIUPUYECKU
MOJIyYUEHHBIX M OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCA IMOCIEIOBATEIBHO OT OJHOIO
YPOBHS K APYTOMY, BBINOJHAS (PYHKIIUM OOBSICHEHUS U NMPOrHO3UPOBAHUS CBOMCTB,
CTPOEHHSI U BO3MOXKHOCTEM NPAKTHUYECKOTO NMPUMEHEHUS U IONYYEHHUS] U3ydaeMbIX
BEILIECTB.

OcBoeHne  mporpaMMbl MO  XUMHHM  CIOCOOCTBYET  (hOPMHPOBAHMIO
IIPEACTABIICHUS O XMMUUYECKOM COCTABJIAIONICH HAyYHOM KapTUHBI MUPA B JIOTUKE €€
CUCTEMHON NPHUPOJIbl, IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHUIO M METOHaM
NO3HaHUs B HayKe. M3ydeHre XMMUU TPOUCXOAUT C IMIPUBIICYEHUEM 3HAHUM U3 paHee
U3YYEHHBIX Y4eOHBIX MpeaMeToB: «Okpyxaonmii Mupy», «buonorus. 5—7 kiacce»
«®Du3suka. 7 Knacey.

[Tpu u3ydeHnu XUMHUU MPOUCXOIUT (HOPMUPOBAHNE 3HAHUIT OCHOB XMMHYECKON
HayKd Kak O0JIaCTH COBPEMEHHOI'O €CTE€CTBO3HAHUS, NPAKTUUYECKOH NeATEIbHOCTH
YeJIoBeKa U KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3amada y4eOHOro
peaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUM — BaXHEUIIUX
(aKkTOB, TTOHATHUM, 3aKOHOB U TEOPETHYCCKUX IOJIOKCHUU, TOCTYITHBIX 0000IIEeHMI
MHUPOBO33PEHYECKOr 0 XapaKTepa, sI3bIKa HAyKH, B IPUOOIIEHNH K HAy4HBIM METOaM
MO3HAHUS NpPU W3YYCHUHU BEIIECTB U XMMHUUYECKHUX peakluuil, B (HOpMUpPOBAHUHU U
Pa3BUTHM MO3HABATEJIbHBIX YMEHUW U UX MPUMEHEHUH B y4€OHO-IT03HABATEIBHON U
y4eOHO-HCCIIeAOBATEIbCKOW  JICATENbHOCTH, OCBOEGHHMHM MpaBWiI  OE30MacHOro
oOpallleHHUs C BEIIeCTBaMH B IIOBCEAHEBHOM )KU3HU.



[Ipy W3ydyeHMH XMMHHM Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs Ba)XHOE
3HaYEHWE MTPUOOPEIH TaKHUE IIEITH, KaK:

— (¢dopMHUpOBaHHWE WMHTCIUICKTyaIbHO Pa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSTEIBHOMY IPHHATHIO PEIICHUH,
CIIOCOOHOM aalTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBUSM JKU3HM;

— HampaBJICHHOCTh 00YyYCHUS Ha CHCTEMAaTHYECKOE MPUOOIIEHUE 00y atoIInuX Cs
K CaMOCTOSITCJIbHOW T03HABATEJILHON JEATEILHOCTH, HAydHBIM METOZaM ITO3HaHWS,
(GOpMHUPYIOITIM MOTHUBAIIUIO U Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrieueHue YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO O00YyJaro UMM CS
OIbITa Pa3HOOOpPA3HOW JEATEIbHOCTH, TO3HAHUSA M CaMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHI[MI), MMEIOIUX YHUBEPCATHHOE 3HAUCHHUE ISt
PA3TUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanue o0mel GYHKIUOHATBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIIE YMEHUU OOBSCHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIIETO
MUPa, UCTIOIb3YS 3HAHUSI U OTIBIT, TOTyUYCHHBIC TIPU U3YYCHUH XUMUU, TPUMEHSITh UX
IIpH PEIICHUH TTPOOJIEM B TTIOBCETHEBHON KU3HH U TPYAOBOU JIEATEIHHOCTH;

— (hopmupoBanme y 00yJarOMUXCsl TYMaHU CTUYECKUX OTHONICHHH, TOHUMaHUS
IIEHHOCTH XWUMHYECKUX 3HAHWH Ui BBIPAOOTKM DKOJOTHYECKH I11€JIeCO00pPa3HOTO
MOBEJICHUS B OBITY Ml TPYIOBOM NIESITEIILHOCTH B IEJISIX COXPAHCHHS CBOECTO 3I0POBBS
1 OKpYXKaromei IpUpOTHON CPEJIbl;

— pa3BHTHE MOTHBAIMA K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAaHHWIO HA OCHOBE YCBOCHUS OOIICUEITIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TTPO(dUJIS U HANIPABIEHHOCTH TalIbHEUIIIETO 00 yUeHUS.

OO1ee YK CII0 YacoB, OTBEAEHHBIX I U3YYCHHUS XUMUU Ha YPOBHE OCHOBHOT'O
obmiero obpazoBanusi, cocrabyisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henemo), B 9 kimacce — 68 yacoB (2 yaca B HEJIEITHO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHavyanbHbIe XMMUYECKUE TOHSITUSA

[Tpeamer xumun. Poias XuMuM B )KM3HU YellOBeKa. XUMUS B cCUCTeMe HayK. Tena
u BenlectBa. Du3MUECKHE CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[Tonsarue o Meromax mo3HaHus B XxuMuM. Yucrele BemecrBa U cMmecd. CrocoObl
pazaeneHus cMecen.

ATOMBI W MOJEKYJbl. XHMHUYECKHE 3JeMEeHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmyna. BareHTHOCTh aTOMOB XHUMHYECKUX 3JIE€MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemnlecTB. OTHocuTenbHas aTromMHas macca. OTHOCHTENbHas
MOJIEKYJIsIpHast Macca. MaccoBasi 40JiE XMMUYECKOT 0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Monb. MonsipHas macca. B3auMocCBs3p KOJIMYECTBA,
MAacCChI ¥ YHCIIa CTPYKTYPHBIX €AMHUII BemecTBa. Pacuérel mo popMynam XuMu4IecKux
COCIMHEHHH.

Ou3NYecKue U XUMUYECKUE SBJICHUS. XUMHUUYECKas peakius U e€ MpU3HAKHU.
3aKOH COXpaHEHMsSI MacChl BellecTB. XHUMHUYecKhe YypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEAKIU (COeAUHEHUS, Pa3JI0KEHUS, 3aMeIeHUsI, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYAO0M, MpaBujamMu paboThl B jabopaTopuul u
npuéMamMu oOpamieHusi ¢ J1abopaTOpHbIM OO0OPYJOBAaHUEM, M3Y4YEHHE M ONUCaHUE
(bu3MYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKU X BEIIECTB, HAOII0IeHNE (PU3MUECKUX
(aBlieHWE BOCKA, TasHUE JibJla, pacTUpaHUWE caxapa B CTYIKEe, KUMEHUE U
KOHJIGHCALIMSl BOJABI) W XUMHUUYECKMX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEIHOU
IPOBOJIOKH, B3aUMO/ICHCTBUE Mela C KMCIIOTOW) SIBJICHUM, HAOII0IeHHEe U OMUCaHUE
MPU3HAKOB MPOTEKAHUSI XUMUUECKUX peakini (pa3ioKeHne caxapa, B3auMOICHCTBUE
CEepHOM KHCIIOTHI C XJIOpUIOM Oapus, paznoxeHue ruapoxcuaa meau (1) mpu
HarpeBaHWM, B3aMMOJCHCTBUE *Keje3a ¢ pactBopoMm coiu meau (Il), mzyuenume
Croco0O0B pa3/eyieHUsI CMECEH: ¢ MOMOIIBI0 MaruuTa, (UJIBTPOBAHUE, BhITAPUBAHUE,
TUCTHILISAIMSA, XpoMaTorpadusi, IpoBeIeHHE OYUCTKY MOBAPEHHOMN COJIU, HAO IO IEHHE
Y ONMCAHUE PE3YIbTATOB MMPOBEAEHHUS OIBITA, UIUIOCTPUPYIOLLIETO 3aKOH COXPaHEHUS
Macchl, CO31aHNE MOJIeJIEN MOJIEKYJI (I1apOCTEPKHEBBIX).

Baxuelmue npeacTaBuTe/ M HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 37I€MEHT M MPOCTOE
BemecTBo. HaxoxxneHnue kucimopoaa B mpupoje, pu3ndeckue 1 XUMHYECKIE CBOMCTBA
(peakmuu ropenwms). Okxcuasl. [lpumenenme xwucimopoma. CrocoObl TOMYYSHHS
KHCIIOpOJla B 1a0OPATOPUU U MPOMBIIUIEHHOCTH. KpyroBopoT Kucinopojia B pUpo/IE.
O30H — ajutoTponHas MoAU(UKAIIMS KUCIOPOIA.



TennoBoil 3hPexT XuMHUUecKor peakiuu, TEPMOXUMHUYECKIE YPaBHEHMUS, IK30-
U DHAOTEPMUYECKUE DPEakiuu. TOMIMBO: yrojib U METaH. 3arps3HEHUE BO31YXa,
yCUJICHUE TTapHUKOBOTO 3 (deKTa, pa3pyIieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemiecTBO. HaxoxieHue Bojopoaa B MpUpoJe,
dbu3nYecKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CII0CO0bI ToTydeHus. Kucinorsl u
COJIH.

Mosnsipabiii 005EM Ta30B. Pacdu€Thl M0 XMMUYECKUM YpaBHEHHUSIM.

dusnyeckue cBocTBa BObl. Boga kak pactBoputeiib. PactBopsl. HachileHHbIE
U HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boae. MaccoBas a0Jis
BEIIIECTBA B pacTBOpe. XUMHUUYeCKue cBoicTBa BoAbl. OcHOBaHus. Pojib pacTBOpPOB B
OpUpoAe U B JKM3HU 4esnoBeka. KpyroBopoT Boabl B MpUpoOAE. 3arps3HEHUE
npUPOAHBIX BoJ. OXpaHa U OUYMCTKA MPUPOAHBIX BOJI.

Knaccudukarmus Heopranudeckux coeauHennit. Oxcuapl. Kriaccudukanms
OKCHJOB:  cojeoOpasyromme  (OCHOBHBIE,  KHCIOTHBIE, aM(doTepHbIe) U
Hecoseobpasyronme. HomeHnknarypa okcuioB. usndeckue 1 XUMUYECKUE CBOMCTBA
OKcH0B. [lonydyenue okCuaoB.

OcHoBanusi. Knaccudukarnus OCHOBaHUM: MIENIOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkiarypa ocHoBaHuil. PuU3MYECKME M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHne ocHOBaHUN.

Kucnorsl. Knaccudukanuss xucinor. Homenknarypa xucinor. dusnueckue u
XUMHUYECKHe cBoWcTBa Kucnor. Pspg axktuBHoctu MertaimoB H. H. bekerosa.
ITonyuenue Kucior.

Comu. Homenkiarypa coneil. Ousnyeckue M XUMHYECKHE CBOWCTBA COJIEH.
ITonyuenue comen.

I'eneTnueckas CBsI3b MEXY KJIACCAMH HEOPTaHUYECKUX COCAUHEHUI.

Xumuueckuil IKcnepumenm:

KauE€CTBEHHOE OMPEICIICHUE COACPKAHUA KHUCIOpOAa B BO3AYyXE, MOJy4YECHUE,
coOupaHue, pacrlo3HaBaHUE W M3YyYEHHUE CBOMCTB KUCIOpona, HaOI0aeHNuE
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIIOBUS BOZHUKHOBEHUS U MPEKPALICHUS
roperus (moxkapa), 03HaKOMJICHHE ¢ 00pa3laMy OKCHIOB M OINKCAHUE MX CBOMCTB,
nojiydyeHue, coOMpanue, paclo3HaBaHUe UM M3Yy4dE€HHE CBOMCTB BOIOpoja (rOpeHue),
B3auMoJjieicTBie Bojopona ¢ okcugoMm wmeaud (ll) (BO3MOXKHO WMCIOJIb30BaHUE
BUJIEOMATEepHaioB), HaOOeHHe O0O0pa3lloB BEIIECTB KOJUYECTBOM 1 MOIIb,
UCCIIeIOBaHNE 0COOCHHOCTEN PacTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/lIaMU (HaTpUEM U KaJblieM) (BO3MOXKHO
UCIOJIb30BAHUE BUJEOMATEPUATIOB), HCCIEIOBAHHE OOPa3OB HEOPraHUYECKUX
BEILIECTB PAa3JMYHBIX KJACCOB, HAOJIOJCHHUE H3MEHEHUSI OKPAacKh HWHIUKATOPOB B
pacTBOpax KHUCIOT U IIeJouei, m3ydeHue B3aumojenctBus okcuaa meau () c



pacTBOPOM CEPHOM KHCIOTBI, KHUCIOT C METAUlaMU, PEAKLUKW HEUTpaIu3aluu,
NOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO METaula APYTUM H3
pacTBOpa COJIM, PELICHHUE DKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHenme Kiaccel
HEOPraHUYECKUX COECINHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuognyeckasi cucTeMa XMMHYECKHMX 3J1€MEHTOB
A. . MenneneeBa. Ctpoenne aToMoB. XUMHYECKAas CBA3b. OKHMCIUTEIbHO-
BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie MONMBITKH KJIACCU(DUKAITUYA XUMUUECKHUX 2JIeMeHTOB. [ToHsATHE O rpymimax
CXOAHBIX DJJIEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMENIbHBIE METAJUIbl, TaJOTE€HBI,
WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOphie O0O0pa3yloT aMm{@oTepHble OKCHABI U
TUJIPOKCHJIBL.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucrema XuMu4eckux mneMeHToB 1. U.
MenneneeBa. Koporkonepuonnas u niuuHHOmepuoaHas (opmer [lepumomnueckoi
cucremMbl xuMuueckux diemeHToB JI. M. Menneneesa. Ilepmonbl u rpynisl
PU3NYECKUNA CMBICII TOPSIKOBOIO HOMEPA, HOMEPOB MIEPHUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX snep. M3otonsl. DnexkTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUuMUYeCcKuX 37eMeHTOB [leproanueckoit
cucrembl J[. W. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO 3JIEMEHTA IO €ro
nonoxxenuto B llepuognueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHsI pPaauyca arOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAINYECKUX CBOMCTB 10 IPYIIIaM U IIEPUOIaM.

3nauenue l[lepuonnueckoro 3akoHa u lleprnonnueckoil CUCTEMBI XMMHUYECKUX
JJIEMEHTOB Ui pa3BUTUS Haykd U npaktuku. [[. 1. MenneneeB — yd€HBIN U
IpaKJaHVH.

Xumuueckass cBa3b. KoBaneHTHas (MOJdsipHasT W HEMOJIApHAs)  CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHas CBA3b.

Crenenp okucieHus. OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakuuu. Ipoueccsl
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTaH OBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHHEe OOpas3I0B BEIIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCHIA LMHKA C pPAacTBOPAMU KHUCIOT U IIEJIO0YEH, IPOBEACHUE OIIBITOB,
WJUTIOCT PUPYIOIIUX TPUMEPBI OKH CITUTEIBbHO-BOCCTaH OBUTEIBHBIX PEAKIIUI (TOPEHUE,
pEeaKIuu pa3ioKeHUs, COETUHEHHUS).

Mesrcnpeomemmunie ceasu

Peanuzanust meXnpeaMETHBIX CBSI3€H IMpU HM3YYEHUMHM XUMUHU B 8§ Kiacce
OCYULIECTBJISIETCS YEPE3 U CIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK Y MOHSITUH, SIBISIFOIINAXCS CUCTEMHBIMHU JUISI OTAEIbHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOTI'O IIUKJIA.



OO1Me ecTecCTBEeHHO-HAy4YHbIE TOHSTHS: HaydHbId (akT, TUIOTe3a, TEeOopHus,
3aKOH, AaHaJiu3, CHHTe3, KiaccupuKalus, MNePUOAUYHOCTb, HAOJIOJICHHE,
AKCIEPUMEHT, MOJAETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®du3uKa: Marepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMBI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJICKTPUYCCKUM 3apsjl, BEIIECTBO, TEJO, O0BEM,
arperaTHOE COCTOSIHUE BEIIECTBA, ra3, ((U3NYECKUue BEJIMYUHBI, €AMHUIIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE3/1b1, CONHIIE.

buonorust: poTocuHTe3, NbIXaHUE, Orocdepa.

['eorpadus: armocdepa, ruapochepa, MuHepabl, TOPHBIE MOPOJIbI, MMOJIE3HbIE
MCKOIlaeMbl€, TOIJIMBO, BOAHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKas peaku s

[Tepnoguueckuii 3akoH. [lepuoanueckas cucremMa XuMu4eckux 35eMeHToB JI. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOA OB, KAIINS, KAJIBLIUSA U UX COCITMHECHUN B
COOTBETCTBHUH C IOJ0KEHUEM DIIEMEHTOB B [leproanueckon cucreMe U CTPOEHUEM UX
aTOMOB.

CrpoeHne BemecTBa: BHUJBI XHUMUYECKOM CBSI3U. THIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PEIIETKN U BUIA
XUMHUYECKOU CBSI3H.

Knaccudukaiius m HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KjaccaM HEOpPraHMYECKUX
COCIMHEHUN, TEHETUYECKAS CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarusa XuMudeckux peakiuil o pa3iuaHbIM Mpu3HakaM (1o YUCiIy U
COCTaBYy yUacCTBYIOIIMX B PEaKI[MU BEIECTB, IO TEIIOBOMY (D (PEKTy, 10 U3MEHEHUIO
CTENEHEW OKHUCICHUS XUMHYECKHX DJIEMEHTOB, MO OOpaTMMOCTH, IO Y4acTHIO
Karanu3aropa). JK30- U SHJIOTEPMUYECKHUE PEaKIIUH, TEPMOXUMUYECKUE YPAaBHEHMUSI.

[Tonatue o ckopocTu XuUMHUUECKOM peaknuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUUYECKUX peaknusx. [loHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karammse. IloHATHE O XMMHUUYECKOM paBHOBeCHH. DakTOpHI,
BIIMAIONINE HA CKOPOCTh XUMHUUYECKOM pEakuuu U IMOJOKEHHE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAH OBUTENBHBIC peaKkuuu, AJIEKTPOHHBIN Oanmanc
OKHCJIUTEIBHO-BOCCTaHOBUTEIBLHON peaKkuuu. CocraBiieHne YpaBHEHUU

OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX ~ PEaKkIWii ¢  HMCHOOJB30BAaHHMEM  METoja
AJIEKTPOHHOT O OanaHca.

Teopust PACKTPOIMTHICCKON TUCCONMANN. DJICKTPOIUTHI U HEAJICKTPOJIHUTHI.
Karnonsl, annoHbl. MeXaHW3M AUCCOIMAIIMM BEIICCTB C Pa3JUYHBIMU BHUJIAMH
xuMudeckon cBs3u. CrerneHp aucconuanuu. CHUIbHBIC B CIa0ble SIEKTPOIHMTHI.



Peakiiuu monHoro oOmeHa. Y clIoBUS MPOTEKaHUs peakiuii MOHHOTO OOMEHa,
MOJIHBIE M COKPAIIEHHBIE MOHHBIE YPaBHEHUS peakiuii. CBOKMCTBA KU CIOT, OCHOBAHU I
U CoJell B CBETE€ MPEICTABJICHUNH 00 AJIEKTPOJUTUYECKON JHUCCOIUAIINH.
KauecTBenHbie peakiiuu Ha MOHBL. [TOHSATHE O THAPOIH3E COJIEH.

Xumuueckuil IKCnepumenm:

O3HAKOMJIEHHE C MOJACISAMH KPUCTALIMYECKUX PEIIETOK HEOPraHWYEeCKUX
BEIIIECTB — METAJVIOB M HEMETAIJIOB (rpaduTa M aiMa3a), CJIOKHBIX BEIIECTB (XJI0pHu/Ia
HaTpusi), MCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peakuuu OT
BO3CICTBUSA PAa3IMYHBIX (HAaKTOPOB, UCCIIEIOBAHUE IEKTPOINPOBOIHOCTH PACTBOPOB
BEILIECTB, IIpollecCa JUCCOLUMALMU KUCIOT, IIeJoYyed U cojJed (BO3MOXKHO
UCIOJIb30BAHUE BHUJEO MATEPUANIOB), MPOBEICHUE OIBITOB, WILIIOCTPUPYIOIINX
MpPU3HAKK TTPOTEKAHUs PeaKIuii HOHHOro oOMeHa (00pa3oBaHUE OCA/IKa, BHIICICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, MJUTIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX pEakluii (FrOpeHue, peakluu pPa3JoKEeHUs, COCAUHEHUS),
pPAacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMOUIbI0 KAYECTBEHHBIX PEAKIUMK Ha
VOHBI, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtanibl 1 UX COeTUHEHH S

O6miass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — IraJIOr€HOB. XMMUUYECKUE CBOMCTBA HA ITpUMeEpe XJiopa (B3aUMOJICHCTBUE C
MeTajllaMHd, HeMeTajulaMH, IejaoyaMu). XJjopoBopopond. ConisHas KHCIOTA,
XUMHUYECKHUE CBOMCTBA, MOJIyYEHHUE, TPUMEHEHUE. [[eiicTBUE XI10pa U XJIOPOBOAOPOIa
HA OpPraHu3M 4eJIoBeKa. BaxHeimme XJI0puabl U UX HAX0XKICHUE B IIPUPOJIE.

OOmas xapakrtepuctuka s31eMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CrpoeHue U (u3MUeCKue CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEPhbl. AJTTOTPOITHBIC MOAUDUKAIIUKN KUCTOPOaa U
ceppl. XUMHYECKHE cBoWcTBa cepbl. CepoBomOpon, CTpoeHUE, (U3HMYECKUE U
XUMHUYECKUE CBOMCTBA. OKCHIBI Cepbl Kak MPEICTAaBUTEIN KHUCJIOTHBIX OKCHIOB.
CepHas kucnota, Gpu3MYecKre U XMMUUYECKHe CBOMCTBA (00IIMe Kak MpeaCcTaBUTENs
Kjacca KUCIOT U crenuduyeckrue). XUMUUYECKHE peaklnH, JiexkKalllie B OCHOBE
IPOMBIIIJIEHHOTO Ccroco0a TOJIydeHHs] CEepHOW KUCIOThl. [lpuMeHeHue cepHoM
kuciaoTbl. Colu CepHOWM KHCIOTHI, KayeCTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenne ceppl M €€ COCMMHEHUM B MNPUPOJE. XHUMHUUYECKOE 3arpsi3HEHUE
OKPY’KAIOIIEH cpeibl COEUHEHUSMHU Cepbl (KUCIOTHBIE TOXKAH, 3arps3HEHUE BO31yXa
¥ BOJIOEMOB), CLIOCOOBI €T0 MPEI0TBPAIICHHS.

OOmas xapakrtepucTuka 3y1eMeHTOB VA-rpynmbl. OcCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTENEHH OKHUCIEHHUs. A30T, paclpoCTpaHEHHE B MPHUPOJE,
dus3ndeckre u XUMUYECKrue cBorcTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
du3nYecKue U XMMUYECKUE CBOMCTBA, OJIydeHue U npuMeHenune. Coau aMMOHUS, UX



du3nyueckre 1 XUMUYECKUE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHMs. A30THasi KUCJIOTa, €€ mojydyeHue, PUu3nueckue U XMMUYECKHUEe CBOICTBA
(o0mmMe Kak MpeacTaBUTENd Kiacca KUciaoT U cneuuduyeckue). Mcnonb3oBanue
HUTPATOB M COJIEM aMMOHHUS B KaueCTBE MHHEPAIbHBIX yN0OpeHHil. XuMuueckoe
3arpsi3HEHHE OKPYXKAIOLIEH Ccpeibl COEAUHEHMSIMH a30Ta (KUCIOTHBIC JTOXKH,
3arpsi3HEHHE BO3/1yXa, MOUBBI U BOJOEMOB). Docdop, almoTpornHbie MoaUPUKAIUU
dochopa, Ppusnueckue n xumudeckue cpoiicrBa. Oxcun docdopa (V) u pocdopuas
KHACI0Ta, (U3MYEeCKHe W XUMHYECKHE CBOMCTBa, mojydeHue. Mcrnosb3oBaHue
¢docdaroB B kKauecTBe MUHEPATBHBIX YI0OPEHHUIA.

OOmas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OcoOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIEHH OKHUCICHUS. YTJIEPOHd, aNIOTPOIHbIE MOAU(UKAIUH,
pacrpocTpaHeHue B IpUpoje, GU3NYECKHE W XUMHUYECKHE CBOMCTBA. ANcopOIus.
Kpyrosopor yriaepona B npupoae. Okcuabl yriepoaa, ux Gu3snueckue i XMMHYECKHe
CBOWCTBA, JEWCTBME HA JKUBBIE OpPraHu3Mbl, IIOJIYYEHHE W NPUMEHECHHUE.
DKoJIOTUYECKHE TMpoOieMbl, CBs3aHHble ¢ okcuaom yriaepoaa (1V), rumoresa
00 aNbHOrO MOTEIUICHUS KIMMara, MapHUKOBBIA PQeKkT. YToapHas KUCI0oTa U €€
CONMM, HMX (PU3NYECKME M XHUMHUYECKHE CBOWCTBA, MOJYyYE€HUE M IPUMEHEHHE.
KauectBennast peakiiusa Ha kapOoHaT-moHbl. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X035 CTBE.

[lepBoHauasbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAaX KaK O COECIMHEHMSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, aleTUJIEH, 3TaHOJ, TIMIEPUH, YKCYCHAs KHUCIIOTA).
[IpuponHbie UCTOYHUKH YTIEBOAOPOIOB (yroJib, MPUPOIHBIN Ta3, He(Th), MPOTYKTHI
ux mnepepaboTku (O€H3MH), MX POib B OBITY M HIpoMblluieHHOCTH. IloHsATHE O
OMOJOrMYEeCKU BaKHBIX BEIIECTBAX: KUPAX, OeKax, yriIeBoAaX — U UX POJHU B KU3HU
yesnoBeka. MarepraabHOE €MHCTBO OPraHMYECKUX U HEOPraHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢pusznueckre 1 XuMHYECKUE CBOWCTBA, OTYyYeHUE U TPUMEHEHHE.
Coenunenus kpeMHus B mpupoze. Oomme npeacrapiaeHus oo okcuae kpemuus (1V) u
KpeMHueBOM kuciore. CUIIMKAThI, UX MCIOIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiimme crpouTenbHble Marepualibl: KepamHuKa, CTEKJIO, IEeMEHT, OETOH,
xene300eToH. [IpobiaeMbl 6e301macHOro UCnoIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIIOB B
MTOBCEIHEBHOM JKU3HMU.

Xumuueckuil IKcnepumenm:

u3ydeHue o0pasloB HEOPraHWYECKHMX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
IPOBE/ICHUE KAaU€CTBEHHBIX PEAKIINI Ha XJIOPUI-MOHBI U HAOIIIOICHHE TPU3HAKOB UX
IPOTEKaHUs, OIBITHI, OTpaXKarolue pU3nueckue 1 XMMHUYECKUE CBOWCTBA TaJIOr€HOB
U UX COCIMHEHUH (BO3MOXKHO HCIIOIB30BAHHME BHJIEOMATEPUATIOB), O3HAKOMIIEHHUE C
obOpa3uamu XJIOpUAOB (TaJOreHHUIOB), O3HAKOMJIEHHE C oOpa3umamu cepsl U eé
COeIMHEHHUSIMU  (BO3MOXKHO HCIOJIb30BAaHUE BHUJEOMATepHUaoOB), HaOIIOJECHHUE
npoiiecca OOyrjiMBaHus caxapa mOJA JEHCTBUEM KOHIEHTPUPOBAHHOW CEPHOMU



KACIOTHI, H3yY€HHE XHUMHYECKUX CBOMCTB pa30aBJICHHOW CEPHOM KHUCIOTHI,
NpOBEICHNE KAaueCTBEHHOW peakiuu Ha Cynb(har-uoH U HaOII0JeHHe Mpu3HaKa e
MPOTEeKaHUs, O3HAKOMJICHHWE C (PU3MUecKMMH CBOWCTBaMH a3zora, ¢ochopa u uxX
coeIMHEHM (BO3MOXKHO MCIIOJIb30BAHUE BUJIEOMATEPUATIOB), 0O0pa3iiaMu a30THBIX U
dbochopHBIX ymoOpeHUid, TONMydYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHaKa, MPOBEICHNUE KAYECTBCHHBIX pEaKIMii Ha HOH aMMoHUs U ¢ocdar-
WOH U U3yYEHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM
A30THOM KM CIIOTHI C MEIbI0 (BO3MOKHO M CIOJIb30BaHUE BUIEOMATEPUATIOB), U3YUEH €
MoJieNiel KpUCTANTMYECKUX PeIIETOK aMasa, rpadura, ¢ysuiepeHa, 03HaKOMJICHUE ¢
IPOLIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YIIE€M U
YCTPONCTBOM MPOTUBOrasa, IMOJydeHHE, COOMpaHue, pacro3HaBaHWE W H3YYCHHUE
CBOMCTB YIJICKHUCIIOIO ra3a, IPOBEJACHHE KAaYeCTBEHHBIX PEakIMii Ha KapOoHAT H
CUJIMKAT-UOHbI U U3yYCHUE PU3HAKOB UX MIPOTEKAHUS, 03HAKOMJIEHUE C MPOAYKIIHEH
CUJIMKAaTHOM NPOMBIILICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33J1ad 110 TEME
«BaxHennmre HeMEeTAIIbl U UX COCIUHEHU .

MeTa/uibl M UX COCAMHEHM S

OO6m1as xapakTepUCTHKAa XMMUYECKHUX 2JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUM UX
nosioxkenus B [lepuoguueckoi cucreme xumuueckux snemeHToB . . MenneneeBa u
cTpoeHust atromMoB. CTpoeHHME MeTaioB. MeTrainueckas CBA3b U METAJUINYECKAs
KPUCTAJUIMYECKasd PEIIETKA. ODJIEKTPOXUMHUYECKUN PSAJ HaNpsHKEHUM METasjoB.
dusznyecKkne W XMMHUYECKHE CBOMCTBa MeTaiwioB. OOmmMe crnocoObl MOMy4eHUs
MeTaiuioB. [loHsSTHE O KOPpPO3UM METAIIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3uu. CiuiaBsl (CTajlb, Yyr'yH, IIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[[lenounble MeTawibl: MoJiokeHUE B llepuoanyeckoil cucremMe XHUMUYECKHUX
anemeHToB JI. M. MeHnnaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXKJIECHUE B MPUPOJE.
dusnyecKkue U XUMUUYECKHE CBOMCTBa (Ha mpumepe Harpus U Kaius). OKCUIbl U
TUJIPOKCUJIBI HATPUS U Kanud. [IpuMeHeHre MeT0YHbIX METAJJIOB U UX COCTMHECHUN.

[[leoyHO3EMENIbHBIE ~ METAJIBI  MarHuii W KalbLlMi: TIOJIOKEHHE B
[Tepuoguueckoit cucreme xuMudyeckux 3yemMeHToB . . MenneneeBa, ctpoeHue ux
aTOMOB, HaxoXJAeHue B npupoae. PU3NUECKHEe U XUMHUUYECKHE CBOMCTBA MAarHus H
Kanplinsa. BakHeimme coefmHeHs Kamblius (OKCU, THAPOKCH, coiu). JKECTKOCTh
BOJIBI M CITOCOOBI €€ yCTpaHSHHSI.

AmoMUHUN: ToJokeHue B [lepuoauueckoit cucreMe XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa, cTpoeHuME aroMa, HaxOXAeHUE B mpupoge. Dusnyeckue u
XUMHUYECKHE CBOMCTBA amtOMHHHUA. AMMOTEpHBIE CBOMCTBA OKCHJA M THIPOKCHIA
ATFOMUHHUSL.

Kenezo: nmosnoxenue B [leppoanueckon cucreMe XuMU4ecKux dyiemMeHToB J[. 1.
MenpaeneeBa, CTpOEHHUE aTOMa, HaXOXKJIeHUE B npupoae. Ouznueckne 1 XuMUYECKUE



cBoiicTBa xene3a. Okcubl, TUAPOKCHABI U cosn xxene3a (1) u sxxenesa (111), ux cocras,
CBOKCTBA U IOJIYYECHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C o0pasllaMd METAUIOB M CIUIaBOB, HUX (PU3HUYECKUMHU
CBOMCTBaMU, N3yUEHUE PE3yJIbTaTOB KOPPO3UH METAIIIIOB (BOBMOYKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJIbLIMS U HATPHUS C
BOZOW (BO3MOYKHO UCIIOJB30BAaHUE BHUJICOMATEPUANIOB), HMCCICIOBAaHUE CBOMCTB
KECTKON BOJIbI, MPOIIECCA TOPEHUS JKeJie3a B KUCIOPOoAE (BO3MOXXHO MCIOJIb30BAHUE
BHUJICOMaTEPHAJIOB), TPHU3HAKOB IPOTEKaHUsI KAuyeCTBEHHBIX pEaKIHi Ha WOHBI
MarHus, Kajublids, amoMuHus, nuHka, xeme3a (1) m skemeza (l1), mexm (1),
HaOJIIOZICHUE M ONMCAHKUE TIPOIIECCOB OKPAIIMBAHUS INIAMEHU MOHAMH HATPUS, KaTus
U Kaibliusg (BO3MOXHO HCIIOJIb30BaHHME BHUIECOMATEPUATIOB), HCCJICIOBAHUE
aMm(pOTEepHBIX CBOMCTB THJPOKCHIA AIOMHUHHS W THIAPOKCHAA IHMHKA, PEIICHUE
AKCIEePUMEHTAJIbHBIX 3aj1a4 Mo TeMe «BakHeime MeTalibl U UX COSTMHECHUSD.

XuMHuS M OKpYKaWLIas cpeaa

BemectBa m wmarepuanbl B NOBCEJHEBHOM XW3HHM YesoBeka. be3omacHoe
WCIIOJIb30BAHME BEIIECTB M XMMHYECKHX peakiuii B ObITy. IlepBas momomb mpu
XUMHUYECKUX 0XKOTax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYyXKarolleld cpelnbl (MpeaesibHas JOmycThUMast
KOHIleHTpauus BemiectB, nainee — IIJIK). Pomps xumMum B pemieHUM SKOTOTHYECKUX
poosIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0paslioB MaTepuajoB (CTEKIJIO, CIJIaBbl METAJIOB, MOJIMMEPHBIC
MaTepuabl).

MeoscnpedmemHnule céa3u

Peanuzamnusi mMexnpeaMEeTHBIX CBsI3ed NpU U3ydeHUM XUMHU B 9 Kiacce
OCYIIIECTBJISIETCS UePe3 UCIMOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK ¥ TIOHATUH, SIBISIFOIIUXCS CUCTEMHBIMU JIJIs1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O IUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE ITOHSTHS: Hay4dyHbIA (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, Kiaccudukanus, TepUOAUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MO POBAHNE, U3MEPEHHE, MOJICIIb, SBJICHHE, TAPHUKOBHIN A PeKT,
TEXHOJIOTHS, MaTepuabl.

®dusukKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DJICKTPUUECKUI 3apsij1, MPOBOIHUKH, TOJTYITPOBOIHUKH,
TUJICKTPUKH, (OTORJIEMEHT, BEIIECTBO, TENo, O00BEM, arperaTHoe COCTOSHHUE
BEIIIECTBa, a3, pPacTBOpP, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIIJIaBHI,
(bu3uYeCKre BEIIMUYUHBI, €IMHUIIBI U3MEPEHUS, KOCMHYECKOE TP OCTPAHCTBO, TIJIAHETHI,
3BE31161, COMHIIE.



buonorus: ¢orocunTe3, apIxaHue, Owocdepa, HIKOCHCTEMa, MHUHEPATbHBIC
ya0OpeHHsI, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MuHepasbl, TOPHbIE MOPOJIbL, MMOJE3HBIE
MCKOITaeMbIe, TOILTUBO, BOJHBIC PECYPCHI.



IIJNTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUS [POI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE  pe3ysbTaTbl OCBOEHUS MNPOrpaMMbl  OCHOBHOI'O  OOLIETO
o0pa3oBaHusl JOCTUTAlOTCS B XOAe OOYYEeHHS XUMUU B €IUWHCTBE Y4eOHOU W
BOCIIUTATEIbHON JCSATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMH ¥ JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSTBIMU B
oOIiecTBe MpaBWiIaMM M HOpPMaMU TIOBEJACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS M COIIMATTM3AIUH 00y arOIINXCH.

JInyHOCTHBIE pE3yAbTaThl OTPaXKaIoT TOTOBHOCTb 00 y4Jarommxcs
PYKOBOJICTBOBATHCSI CUCTEMOMW MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALNI U paclIupEHUE
OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YKCIIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMSI .

EHHOCTHOI'O OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAydHOMY HAacJeJui0, IOHMMAaHUs 3HAUCHUS XUMHUYECKOM HayKd B JKU3HU
COBPEMEHHOI0 OOIIECTBA, CIOCOOHOCTH BIAETh JOCTOBEPHOM HH(pOpMAaIuen o
MEePEIOBbIX JOCTHXKEHUAX U OTKPBITHUSX MHPOBOM U OTEUECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U 0OILECTBA;

2) TPa’KIAHCKOTO BOCITUTAHMS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax ¢ TNpPaBUJIaX MEXKJIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MIOJIE3HOM, y4eOHOM CCIe10BATENbCKOM, TBOPUECKOW U JAPYTUX BUIAX JESATEIbHOCTH,
TOTOBHOCTH K pa3HOO0pa3HOil COBMECTHOM JI€ATEIbHOCTH P BHIITOJIHEHUHN YU€OHBIX,
MO3HABATEJIbHBIX 3a/la4, BBIMOJHEHUM XUMUUYECKHUX HKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOITOHUMAaHUIO M B3aUMOIIOMOIIIY B ITpoLiecce
ATON y4eOHOW NesITeNbHOCTHU, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE W MOCTYIKU
CBOMX TOBAPHIICH C IMO3HUIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIC/ICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHMS

MHUPOBO33pPEHUECKHUE TMPEACTABICHUS O BEUIECTBE M XUMHYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIIIIOIINE OCHOBY
JUI TIOHUMAaHMSI CYIIHOCTH HAay4YHOM KapTUHBI MUpPA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbL, B3aUMOCBA3SX YEIOBEKA C TPUPOAHOMN Cpeioi,
0 POJIM XUMHUH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

M03HABATEJIbHbIE MOTHBBI, HAlPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOAWMbIE IS OOBSICHEHHS HaOJIIOJAaeMBIX IPOIECCOB U SBIICHUM,
MO3HABATEIbHON, WH(POPMAIIMOHHON ¥ YHTATEIbCKOH KYyJBTYpPhl, B TOM 4YHCIE
HaBBIKOB  CaMOCTOSITEJIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPaBOYHOU



JIUTEPATypol, JOCTYMHBIMH TEXHHYECKHMMH  CPEJACTBAaMU  WH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYCHHIO M TIO3HAHWIO, JIOOO3HATEJIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaM000pa30BaHU0, MPOCKTHON U MCCIICIOBATEILCKON IEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIpPaBJICHHOCTH M YPOBHS O0YUCHHMS B TAJIbHCHIIICM;

4) dpopMupoBaHus KYJIbTYPhI 310POBbS:

OCO3HAHME IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKH Ha 3I0pPOBBIA 00pa3 KU3HU, OCO3HAHHME IOCIENCTBUI W HENpUsTHE
BPEAHBIX  NpUBBIYEK  (ymOTpeOJeHUss  amKorojisi, HApKOTHUKOB, KYypEHHs),
HEOOXOMMOCTH COOJIIOICHUS ITPaBHII 0€30IMaCHOCTH MPH OO0 pAIICHUH ¢ XUMHUYECKUMU
BEIIIECTBAMU B OBITY U peaibHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHUS:

MHTEpEC K MPaKTUUECKOMY M3Yy4eHUI0 Tpodeccruii U Tpyaa pasdTudHOro poja,
YBOKEHHE K TPYAY U Pe3yJbTaraMm TPYIOBOU JNEATEIHHOCTH, B TOM YHCIIC Ha OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XMMHUHU, OCO3HAHHBIN BHIOOP WHIUBHIYATHHON
TPAGKTOPUU TPOAODKCHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CHOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHelrHon
po(heCCHOHATLHOU JEATEIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUU, TOTOBHOCTh
aIanTHPOBATHCS B TPO(EeCCHOHATBHON Cpelie;

6) 3K0JI0THYECKOTO0 BOCTIUTAHMS

AKOJIOTHYECKH I1[€JIeCO00Pa3HOe OTHOIICHHUE K MPHUPOAC KaK UCTOYHUKY KM 3HH
Ha 3emie, OCHOBE €€ CyYIICCTBOBAHUS, IIOHMMAaHHWE I[EHHOCTH 3J0pOBOTO U
Oe3omacHoro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHWE K COOCTBEHHOMY
(GU3HIECKOMY U TICHXUYECKOMY 3I0POBBIO, 0CO3HAHUE IICHHOCTH COOJTIOICHUS ITPaBUIT
0e30macHOro MOBEJEHMSI Tpu paboTe ¢ BelIeCTBAaMHU, a TakKe B CHTYyallUsX,
YIPOXKAIOIINX 37]0POBBIO M KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydaeMble NMPU H3YYCHHH XUMUU, IS
pCIICHHS 3ajad, CBSI3aHHBIX C OKPYIXKAIOIIEH MPUPOTHON CPEOH, JJIS TOBBIIICHHUS
YPOBHS  JKOJIOTHYECKOH  KYJIBTYpbl, OCO3HAHHS  TJI00aTbHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM M MyTed UX pelIeHUs IOCPEICTBOM METOJOB XHWMMUH,
HKOJIOTMYECKOTO MBIILJICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHHKATUBHOM U COLIMAIbHON MTPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATHI

B cocraBe wMerampeaMeTHBIX pPE3YNbTATOB BBIACISIOT 3HAUUMBIE IS
dbopMUpOBaHUsT MHUPOBO33PEHUST OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHsl, TIPUHITHII,
rumnoresa, GakT, CHCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOeE.), KOTOPBIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YICOHBIX MPEAMETAX U MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 3TUX
npeaMeToB (HOpMHUPOBATh MPEACTABICHUE O IEJIOCTHOW HAYYHOW KapTUHE MHUpA, U
YHUBEpCAIbHBIE  ydeOHBIE JEeWCTBUA  (MTO3HABATENIbHBIE, KOMMYHUKATHBHEIC,



pPEeryJsITUBHBIE), KOTOpble  OOecrneuuBarOT  (POPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY MJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM 1eITeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YYeOHbIE TeiCTBUSA

ba3zoBble JioruyecKkue 1eMcTBUA:

YMEHHUS U CIIOJB30BaTh MPUEMBI JIOTHYECKOT'0 MBIIIJICHUS TTPH OCBOCHHUU 3HAHUIA:
pPacKphIBaTh CMBICI XUMUUYECKUX TMOHITHH (BBIICIATh MX XapaKTEepPHbIC MPHU3HAKH,
yCTaHaBJIMBATh B3aWMOCBSI3b C JPYTHMMHU TOHSTHSIMH), HCIOJIB30BATh TMOHSATHUS JIJISI
O0BSICHEHHUSI OTACNIbHBIX (PAKTOB U SIBJICHUN, BHIOMPATh OCHOBAHUS U KPUTEPUH IS
KJIacCU(UKAIIMU XUMHYECKMX BEHIECTB W XUMHUYECKUX pEaKIui, yCTaHaBJIMBATh
MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXAY O0BEKTaMU U3YyUEHHS, CTPOUTH JIOTHYECKUE
paccyxJeHuss (MHIOYKTUBHBIE, INEAYKTHUBHBIC, [0 aHaJOTMM), J€JaTh BBIBOABI U
3aKIIOYCHHUS;

YyMEHUE TPUMEHSTh B IPOLIECCe I[IO3HAHUA TNOHATUA (IpeAMETHbIE U
MeTanpeAMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh MIMPOKO MPUMEHSIEMbIE B XMMHUHM MOJICJIbHBIC TPECTABICHUS —
XUMUYECKHI 3HAaK (CHUMBOJ DJJIEMEHTa), XUMUuecKkas ¢opMmyna U ypaBHEHHUE
XUMUYECKON Peaklu — MPH pEelICHUH y4eOHO-TT03HaBaTEIbHbIX 3a/1a4, C Y4ETOM ATUX
MOJICJIbHBIX MPEJICTaBICHUN BBISIBJIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE TPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XUMHUUYECKUX PEAKIIUH, BBIBIATH
o0llMe 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U M MPOTUBOPEUHS B
M3y4aeMbIX MPOoLIeccax U SIBJICHUSX.

ba3oBbie uccienoBarebCcKkue 1eiiCTBUS:

YMEHUE WCHOJIb30BaTh IOCTABJIECHHBICE BOMPOCHl B KaudeCTBE HMHCTPYMEHTa
MO3HAHUs, a TAK)KE€ B Ka4e€CTBE OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3BI 110 TPOBEPKE
MPaBUJILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

npuoOpeTeHre OmnbITa MO TJIAHUPOBAHUWIO, OpPraHU3alUM U MPOBEIACHUIO
YYEHUYECKUX OSKCOEePUMEHTOB, yMEHHE HalmoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOrHO3UPOBATh €ro pe3ynbTar, (GopMynupoBaTh 0000LIEHUS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIACIOBAHMS, COCTABIATh OTYET O
pozieIaHHON padoTe.

Pa6Gora c ungopmanueii:

yMEHHE BBIOUpATh, aHAJM3UPOBATh M HWHTEPHPETUPOBATH HH(OOPMAIIHIO
Pa3NUYHBIX BUAOB M (POPM TIPENICTABJICHUS, TMOIYYaEMyI0 W3 Pa3HbIX HCTOYHUKOB
(HAy9HO-TIOMYJsIpHAs TUTEPATypa XMMHYECKOTO COIepKaHus, CIPaBOYHBIC TOCOOMUS,
pecypcebl IHTEpHETA), KPUTUYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO
uH}opmanmio;

YMEHHE TPUMEHSATh Pa3IUYHbIE METONbI M 3alpoChl MPHU TIOUCKE U OTOOpe
WHQOpPMAIIMM H COOTBETCTBYIOIUX JTAHHBIX, HEOOXOMWMBIX JIJIS BBHIMOTHEHUS
y4eOHBIX U TO3HABATEJIbHBIX 3a/lad ONpPEACIEHHOrO TUIa, MPUOOPETEHUE ONbITa B



0o0JlacTW  HUCIMOJIL30BaHUSI ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIQJICHUE KYJIbTYPOUM aKTUBHOTO M CIOJIb30BAHUS PA3JIMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITEIbHO BBIOUPATH ONTUMAIbHYIO (DOopMy mpencTaBieHUs WHPOPMALUU U
WJUTIOCT PUPOBATh pelllaeMble 33]1a41 HECJIOKHBIMU CXeMaMU, IMarpaMmMaMu, ApyruMu
dbopmamu rpaduku U KX KOMOUHAIIUSIMU;

YyMEHUE HUCIOJB30BaTh W  aHAIM3UPOBATh B  Tpolecce ydyeOHOW U
UCCIIeIOBATEILCKON  JICSITEIbHOCTH WH(POPMAIIUIO O BJUSHUU TPOMBIILICHHOCTH,
CEJIbCKOT'0 XO0351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH MPUPOAHON Cpebl.

KoMMyHHKAaTHBHBIE YHHBePCAJbHbIC YUeOHbIE 1efiCTBHSA:

YMEHHMS 3a/1aBaTh BONPOCH (B X0/i€ auanora u (Wjin) JUCKYCCUU) MO CYIIECTBY
oOCyxJ1aeMoil  TeMbl, (QOPMYJIMPOBATh CBOU MPEIAJIOKEHUS  OTHOCHUTEIBHO
BBINIOJIHEHUS TTPEAJIOKEHHON 3a/1a4H;

YMEHUS IPEJCTABIATH OJYUYEHHBIE PE3YIbTAThl 103HABATEIbHOMN A€ TEIbHOCTH
B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0 PE3YJbTATOB BbIIOJIHEHUS
XAMHYECKOT0 JKCIepruMeHTa (JIabopaTOpPHOrO OmbITa, Ja0OpaTropHOM padOTHI 1O
MCCIIEJIOBAHUIO CBOWCTB BEIECTB, YI€OHOTO MTPOCKTA);

yMEHUSI Y4e€OHOro COTPYIHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIBLHON U UCCIIEIOBATENIbCKOM AEATEIbHOCTU MPU PEIICHUU BO3HUKAIOIINX
poOJIeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS MO3ULINH (00CYKIeHMUS,
OOMEH MHEHHSIMU, «MO3rOBBIE IITYPMbD», KOOPJIUHAIIUS COBMECTHBIX JIEHCTBUI,
OTpeJIeTICHUE KPUTEPUEB IO OILICHKE KaYeCTBA BHIMOJIHEHHOW pabOThI U IPYTHUE).

PeryisiTuBHBIE YHHBEpPcAJbHbIE YUeOHbIe 1eCTBHSL:

YMEHUE CaMOCTOSITEIbHO OMNpeAeNsaTh IeIH JeATeIbHOCTH, IJIAHUPOBATh,
OCYILIECTBJISITh, KOHTPOJIMPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNbHOCTh, BBIOMpaTh Haubosiee A(P(HEKTUBHBIE CIOCOOBI pElIeHHs Y4eOHBIX U
MO3HABATEILHBIX  33J]a4, CaMOCTOSTEIbHO COCTaBISTh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIA AITOPUTM €V CTBUM TIPU BBIITOJHEHUH 33IaHUN C YUETOM MOIYUYECHHUS
HOBBIX 3HaHUW 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATh
COOTBETCTBHE MOJYYCHHOTO pe3ysIbTaTa 3asBJICHHOMN 1€, YMEHUE MCIIOJIb30BaTh U
aHaIM3UPOBAaTh KOHTEKCTHI, TPEAJIaracMbl€ B YCIOBUU 3a1aHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocrase nmpeiMeTHBIX pe3yabTaTOB [0 OCBOCHUIO 00513aTEIBHOTO CONEPIKAHNUS,
YCTAaHOBJICHHOT'O JTaHHOM (hesiepatbHOIM padoueit mporpaMMOi, BBIICIISIOT: OCBOCHHBIC
00 yJaroImyMHK Csl Hay4HbIE 3HaHUS, YMEHUS U CIIOCOOBI et CTBUH, crieriupudeckue st
IPEeIMETHON 001aCTH «XUMHS», BUJIBI ICSITEILHOCTH O MOJYyYSHHUIO HOBOT'O 3HAHMUS,
€ro MHTEpIpeTaluu, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX U
HOBBIX CUTYalUSIX.

K xonmy oOydenus B 8 kijacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00yJaIOIINXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX IOHATHH: aroM, MOJEKYJa,
XUMUYECKHI DJIEMEHT, NPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOJHAs W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAas U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JIOJII XMMHUUYECKOTO 3JIEMEHTAa B COCJIMHEHHH, MOJSIPHBIA OO0OBEM,
OKCHUJI, KHCJIOTAa, OCHOBAaHHME, COJIb, DIIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUs, XUMHYECKas peakius, KiaccuUuKaius peakiuid: peaxkiuu
COCJIMHEHMS], PEaKIIUK Pa3I0KEHUs, PEaKIU 3aMEeIIeHUs, peakiiuu oOMeHa,
9K30- ¥ DHJIOTEPMUYECKHUE PEAKIINH, TETIOBOM 3D (PEKT peakiuu, siapo aroma,
ANIEKTPOHHBIA CIOW aroMa, aTOMHas opOUTallb, paANyC aroMa, XMMHUYecKas
CBA3b, MOJISIPHAS W HEMOJSIpHAs KOBAJIECHTHAsl CBSI3b, MOHHAsl CBS3b, HOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas [0 BemecrBa (MPOLEHTHAs
KOHLIEHTpALIKs) B pacCTBOPE;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHYECKHX TOHSITHH U
NPUMEHSITH 3TU MOHSITHUS IPU OMUCAHUK BEUIECTB U UX MPEBPAICHUN;
UCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBJICHHUS (DOPMYIT BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKIIUN;

ONpENIENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCAUHEHUSIX,
CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSUHEHUSX, IPUHAITIEKH OCTh
BEILIECTB K OMNpeAea€éHHOMY KIacCy COeAuHEeHUuM 1o Qopmynam, BUT
XUMUYECKOM CBS3M (KOBAJieHTHassT W HWOHHAs) B  HEOPraHUYECKHUX
COCIMHEHHUSIX;

packpeiBath cMmbicn  Ilepuonnueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMaHWE TEPUOJUUYECKOM 3aBUCHMOCTH CBOMCTB
XUMUYECKHX DJIEMEHTOB OT WX MmoyioxkeHus B llepmommueckoit cucreme,
3aKOHOB COXPAaHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YYEHHS, 3aKOHA ABOTaapo;

OIMUCBIBATh M XapaKTepU30BaTh TAOIMUHYIO popmy [lepruoanueckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3iduarh MOHATUS «rjaBHas moarpymnma (A-
rpynna)» u «imodounas noarpymmna (b-rpymnia)», Maiasie 1 00JIbIINE TEPUOIBL,
COOTHOCHUTH 00O03Ha4YeHUs, KOTOpble uMeroTcsa B Tadiuie «llepuonnueckas
cucreMa xumuueckux oanemeHTtoB JI. M. MeHneneeBa» ¢ YHCIOBBIMU
XapaKTEpUCTUKAaMU CTPOCHHUSI arOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sApa, o0IIee YUCIIO0 AEKTPOHOB U PaCHpeeIeHUE UX M0 IIEKTPOHHBIM
CJOSIM);

KJacCU(UITMPOBATh XUMHYECKUE DIEMEHTBHI, HEOPraHWYECKHUE BEIIeCTBa,
XUMUYECKHE peakuu (MO YUCIY U COCTaBy YYacCTBYIOUIMX B PEaKlNU
BEIIECTB, IO TEMIOBOMY P HEKTY);



XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIICCTB
pPa3JIMUHBIX KJIACCOB, MOATBEPXKAasl ONMHUCAHUE MPUMEPAMU MOJECKYIISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX PEAKITU;

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTU ITPOTEKAHUS XUMUUECKUX MTPEBPAILICHHU I B PA3JIMUHBIX
YCIJIOBHSIX;

BBIYUCIIATHh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIONIO XHMHUUYECKOro »dJeMeHTa Mo ¢GopMmylie COeAMHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOU PEaKIIvH;

MPUMEHSTH OCHOBHBIC OINEPAIlMUd MBICIUTEIIBHON NEATebHOCTH — aHaIU3 U
CHMHTE3, CpaBHEHHE, O0000IIEHHE, CHCTeMaTH3aluioo, KIacCH(PUKAIUIO,
BBISIBICHHE MPUYUHHO-CJIEICTBEHHBIX CBA3€d — [JI1 W3YyYEHHS CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS —
HaO0/IeHne, W3MEpPeHUe, MOJCIUPOBAHUE, JKCIEPUMEHT (pealbHbIA U
MBICJICHHBIN );

cJenoBaTh MpaBUJiaM MOJIb30BAaHUSI XMMUUYECKON MOCyA0M U 1ab0opaTopHbIM
o0opynOBaHHMEM, a TakXKe INpaBWJiaM oOOpalleHusT C BeIlleCTBaMU B
COOTBETCTBUHM C UHCTPYKIIUSMHU IO BBIITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX
OTBITOB IO MOJYYEHHUIO U COOMpPaHUIO Tra3000pa3HbIX BEHIECTB (BOIOPOaA U
KHUCIIOPO/1a), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIIEHHOW MacCOBOU J0Jieh
pacTBOPEHHOTO  BEIIECTBA, IJIAHUPOBAaTh W MNPOBOJIUTH XHUMHUYECKHE
AKCIEPUMEHTHI TI0 PACHO3HABAaHWIO PACTBOPOB IIEJOUYEH U KHUCIOT C
MOMOIIIbIO UHIUKATOPOB (JIakMyc, (heHonTarenH, MEeTUJIOPaHK U IPYTUE).

K xoniy oOyuenus B 9 kJjacce nmpeaIMeTHbIE pe3ysbTaTbl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh ¢chOPMUPOBAHHOCTD y 00 YU AIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHN: XUMAYECKUHA JJICMEHT,
aToM, MOJICKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOXKHOEC
BEIIIECTBO, BAJICHTHOCTh, 3JICKTPOOTPHUIATEIBHOCTh, CTCIICHb OKHUCIICHUS,
XUMHYECKasi peakiiusi, XMMUUecKasl CBS3b, TEIIOBON (D (PEKT peakiiuu, MoJb,
MOJISIPHBI 00BEM, pacTBop, AIEKTPOIUTHI, HEDJICKTPOJIUTHI,
ANIEKTPOJUTUYECKAS IMCCOIMAIM, PeaKI[Mi MOHHOr0 0OMeHa, Karaiu3arop,
XUMHUYECKOE€ paBHOBECHE, OOpaTUMbple W  HEOOpaTUMBIE  PEaKIvH,
OKHCJIUTEIIbHO-BOCCTAHOBHUTENIbHBIE PEAKIINHU, OKUCIUTEIh, BOCCTAHOBUTEND,
OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTpOMNHs, amM(pOTEPHOCTh, XMMHUUYECKas
CBsI3b (KOBAJICHTHAs, MOHHASA, METANIMUECKas), KPUCTAUTNYECKas PeIéTKa,
KOPpO3Us METAJIOB, CIUIaBBI, CKOPOCTh XMMHUYECKON pPEaKIuu, MPeaeibHO
nonycrumast konuentpanus [I/IK Bemectsa;



WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XUMHYECKHX TIOHSITHH U
MPUMEHSITh 3TU MOHSTHUS IPU OMUCAHUM BEUIECTB U UX MPEBPaICHU;
UCIOJIb30BAaTh XUMUYECKYI0 CHMBOJIUKY JJIs1 COCTaBJICHUS (OPMYIT BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIUH;

OTPEJICNATh BAJICHTHOCTh U CTETNEHb OKWCIECHHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHMSAX  PaA3IUYHOTO COCTaBa, MPUHAUICKHOCTh  BEHIECTB K
onpeIeNIEHHOMY KJIacCy COeAUHEHUN 1o GopmyaM, BUJI XUMUYECKOU CBS3U
(KOBaJ€HTHAsA, MOHHAsA, METAIJIMYECKAs) B HEOPraHWYECKUX COCAUHEHUSX,
3apsii MOHA MO0 XMMUYECKOU (popMmylie, XapakTep cpeiibl B BOJHBIX PaCTBOpax
HEOPraHMYECKUX COCTMHEHU, TUI KPUCTALNINYECKON PEIIETKH KOHKPETHOT O
BEILIECTBA;

packpbiBath cmbica Ilepmomnueckoro 3akoHa JI. . MeHnneneeBa u
JEMOHCTPUPOBaTh €ro IOHMMAaHHE: ONUCHIBAaTh U  XapaKTEpPU30BaTh
tabmuunyio (opmy Ilepuoamdeckoil CHCTEMBI XUMHUYECKHX DJICMEHTOB:
paziMuarh MOHATHUS «TJaBHasg mnoArpynna (A-rpymma)» u «m1oOodHas
noarpynna (b-rpynma)», Mameie u OonbIIME TEPHOABI, COOTHOCHTH
0003HauEHUsA, KOTOPbIE UMEIOTCS B MEPUOJUUECKON TadIUIle, C YUCIOBBIMU
XapaKTEpUCTUKaMU CTPOCHHSI aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn a7pa, o0IIee YUCIO AMEKTPOHOB U PaCIPeIeICHUE X MO JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B HU3MEHEHHHU CBOMCTB
AJIEMEHTOB U UX COCJUHEHUN B Mpejerax MajlblX MEPUOJOB U TJIaBHBIX
HNOATPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PULIMPOBATh XMMHYECKHE HIIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOUIUX B PEaklUu
BEILIECTB, MO TEIIOBOMY A((EeKTy, MO0 HU3MEHEHHIO CTENEHEW OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepus3oBaTh (OMUCHIBATh) OOIMIME U cCHelUuPUYEecKue XUMHYECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOITBEPIK 1asi ONMMCAHKE MPUMEPaMU
MOJICKYJSIDHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XHUMHUYECKHX
peaKIuid;

COCTaBJISITh YPABHEHHUS AIICKTPOIUTHUECKON TUCCOLMAINMN KUCIOT, MIEJI0Uei
U COJIeH, TIOJIHBIE U COKpAUIEHHBIE YpaBHEHUS PEakiMii MOHHOro OoOMeHa,
YPaBHEHHS PEaKUUil, MNOATBEPKIAIOUIMX CYUIECTBOBAHME TI'€HETUYECKOU
CBSI3U MEXY BELIECTBAMU Pa3IUYHBIX KJIACCOB;

pacKpbIBaTb  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAKIUU
MOCPEJICTBOM COCTABJIEHUSI SJIEKTPOHHOIr0 OallaHca 3TUX PEaKIIU;
MPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS,
BO3MOYKHOCTH TMPOTEKAHUs XUMHUYECKUX TMPEBpPAIlEHUH B Pa3IMYHbBIX
YCIIOBHUSIX;



BBIYHCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJNIIO XHMHYECKOTO »dJeMEeHTa 1o (opMyse COeTUHECHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPaBHEHUIO
XUMHYECKOUN peaKIIvu;

coOJro1aTh MpaBuja MOJb30BAHUS XUMHYECKON MOCYI0M M JIabOpaTOPHBIM
000pyI0BaHKEM, a TAKKE MpaBuIa 00paIlleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMHU TIO0 BBITOJHEHUIO J1a00OPaTOPHBIX XUMHUYCECKHUX OIBITOB T10
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEHIECTB (aMMHAaKa U YTJIEKH CIIOTO
ra3a);

MPOBONTH PEAKIUHU, MOATBEPKAAIOIINE KAaYeCTBEHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XIJIOPHA-, OpOMHUI-, HOAUA-,
kapbonar-, ¢docdar-, cumukar-, cynbdar-, THAPOKCHUI-UOHBI, KaTHUOHBI
AMMOHHSI M HOHBI HM3YYCHHBIX METAIJIOB, TMPUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NEATebHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHUE, 0000IICHNUE, CUCTEMAaTU3aIlii0, BISIBJICHUE MPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIsI M3YyYCHUS CBOWCTB BEIIECTB U XUMHUYECKUX
peaknuii, eCTECTBCHHO-HAyYHBIE METOJbl TO3HAHWS — HaOJIOJeHNUE,
U3MepeHne, MOJISTIMPOBAHNE, SKCIIEPUMEHT (PEabHBIN M MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHnoBaHue KoanuyecTBO yacos
Ne JJieKTpoHHbIE (LU pPOBbIE)
pa3jiejioB H TEM KontpoabHbie IIpakTnueckue
n/n Bceero o0pa3zoBaTesibHbIE peCypchl
NporpaMmal padoThI padoThI
Paznei 1. IlepBonavyajibHbIe XUMHUYECKHE TTOHATHS
XHUMUS — BakHas
11 00J1aCTh €CTECTBO3HAHUS 5 5 butomoreka [JOK
' ¥ TIPAKTUYECKO https://m.edsoo.ru/7f41837c
eI TEIbHOCTH YEJIOBEKA
12 BemiecTBa 1 xuMuueckue 15 1 bubmoreka [JOK
) peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Pa3nen 2. BaxkHelinme npeIcTaBuTe M HEOPTAHUYECKUX BellleCTB
21 Boznyx. Kucnopoz. 6 bubmmorexa [IOK
' Iousarue 06 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bogopon.Ilonsitue o 3 1 bu6mmorexa [JOK
' KHUCIJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. 5 1 1 bu6mmorexa HOK
' [ouaTre 06 OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI Eut6 110K
HOJIMOTEKA
24 HeOpraHm?CKHX 11 1 1 https://m.edsoo.ru/7f41837c
COEUHEHNNA
Hroro no pasaeny 30



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

Pasnean 3. Ilepuonnuecknii 3axkon u Ilepuonnueckas cucrema xumudeckux 3j1emenToB /I. U. Menneneesa. CTpoenue aToMoB.
Xumuueckasi cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[Tepronnueckuii 3aK0H U

[Tepnognueckas cucrema
bubmoTreka [IOK

31 XAMUHACCKUX SJICMCHTOB ! https://m.edsoo.ru/7f41837c

. . Menneneena.
Ctpoenue atoMa

XuUMHYECcKasl CBSI3b.

3.2 OKucIuTeIbHO- 3 1 Bbu6morexa IJOK
' BOCCTAaHOBUTEIILHEIC https://m.edso0.ru/7f41837c
peakimu
bubmoreka [JOK
Hroro o pasneny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837¢c

OBLIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 5



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

9 KUIACC

HauMednoBauue KoaunuyecTBO yacos
Ne JJieKTpoHHbIE (LU pOBbIE)
pa3eioB U TEM KounTtpoibHbIe IIpakTHyeckue
n/n Beero o0pa3zoBaTeJibHbIE peCypchl
nporpaMMalI padoThI padoThI
Paznen 1. BenecTBO M XMMHMYECKHE PeAKIIHA
[ToBTOpEHUE N
11 yriayOJeHre 3HaHu i 5 1 bubmoreka [IOK
' OCHOBHBIX pa3JesioB https://m.edso0.ru/7f41a636
Kypca 8 Kjacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa TIOK
) P . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKInit
DNEKTPOIUTHYECKAS
13 JIACCOIIALIHS. 8 1 1 buommoreka IJOK
' XUMHUYECKHE PEAKIMH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl ¥ UX COIUHEHUS
OO61mas xapakTepucTHKa
2.1 XUMHUUYECKHX 3JIEMEHTOB 4 1 Bubmorexa LIOK
) https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ["anorenst
OO61mas xapakTepucTHKa
99 XUMHYECKUX DJIEMEHTOB 5 bubmoreka [IOK

VIA-rpymmst. Cepa u eé
COEIMHEHHS

https://m.edsoo0.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

OO61as xapakTepUcTHKa

93 XUMHYECKHUX 3JICMCHTOB 7 bu6moteka IIOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbochop u ux coeTMHEHUS
OO6m1as XxapakTepUCTHKA
XUMHUYECKHX DJIEMEHTOB EutG LOK
HOJIMOTEKA
24 IVA_rp}:HHH' Yraepos u 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCIMHEHHUS
Hroro no pasaeny 25
Paznen 3. MeTa/uibl M MX COeIMHEHHUS
31 OO6mue cBolicTBa 4 bubmmoreka [IOK
' METaJJIOB https://m.edsoo.ru/7f41a636
3.2 Baxxueiimue MeTallibl 1 16 buomoreka IJOK
' WX COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazueny 20

Paznen 4. Xumusi u okpy:xaiomas cpeaa

41 BemecTsa u Marepuaisl B 3 bu6mmorexa [HOK
' JKU3HU 9€JIOBEKa https://m.eds00.ru/7f41a636
Hroro mo paznemny 3
PesepBHOE Bpems 3 brbmorexa [JOK
P P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME



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

8 KUIIACC
KonuyecTBo yacos JJIEeKTPOHHBbIE
Ne Hdara uu@poBbIe
Tema ypoka KonTpoabubie IpakTHyeckne
n/n Bceero U3yYeHUSA o0pa3zoBaTeibHbIE
padoThI padoThI
pecypchl
IIpenmer xumun. Pons xumuu B
1 JKHU3HH YesloBeka. Tema u 1 bubsmorexa LHOK
) https://m.edsoo.ru/ff0d210c
BEIIIECTBA
5 IlousaTue o MeToAax IMO3HAHMS B 1 but6moreka IJOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpaxTuyeckas padora Ne 1
«[IpaBuna paboTsl B
3 a0opaTOPUH U MPHUEMBI 1 bubmorexa LOK
11a00paTop P https://m.edsoo.ru/ff0d23dc
oOparteHus ¢ 1a00paToOpHBIM
000py10BaHHEM
4 YucThle BEIIECTBA U CMECH. 1 bubmorexa IIOK
CrniocoObl pa3feneHust cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast pabora Ne 2
«Paznenenue cmecet (Ha bubmmoreka [IOK
5 . 1
MpUMEPE OUUCTKU MTOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmoreka [IOK
6 ATOMBI H MOJICKY ITEI 1 https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHE JJIEMEHTHI. 3HAKU
bubmmoreka [IOK
7 (CUMBOJIBI) XUMHUYECKHX 1

QJICMCHTOB

https://m.edsoo.ru/ff0d2be8



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
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https://m.edsoo.ru/ff0d2be8

bubmorexa IIOK

8 Hpocteie u croxHeIe BemecTsa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE bubmorexa [JOK
yIAp y https://m.edsoo.ru/ff0d2d50
3aKoH ITOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas bu6mmoreka [IOK
dhopmyna. BaneHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKUX DJICMEHTOB
OTHOCHTEIIbHAs aTOMHAs
11 Macca. OTHOCUTEeIbHAS bubsmorexa LHOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHasi Macca
12 MaccoBas 10J11 XUMHYECKOTO but6moreka IJOK
3JEMEHTa B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecrBa. Mok, bubmoreka IJOK
MomnstpHas macca https://m.edso00.ru/ff0d5230
Du3ndyecKkue U XUMHICCKHUE bubmoreka IIOK
14
SIBJICHUsI. XMMHUYECKasi peaKLHs https://m.edsoo.ru/ff0d37fa
[Ipn3Haku u ycnosus
15 MPOTECKAHUS XUMHYIECKUX bubmorexa HOK
p 3 https://m.edsoo.ru/ff0d3a16
peakImii
3aKOH COXPAHEHHS MaCChl
16 BCIICCTB. XUMHUCCKHUC bubmorexa HOK
m ) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus KoJIM4ecTBa,
17 MAacChI BEIIECTBA 110 bubmmoreka [IOK

YPaBHEHUSIM XUMHUYECKHUX
peaxkuuin

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Kiaccudukarms XuMHIeCKux

18 peakuuii (coeAMHeHus, bu6mmorexa [IOK
pAa3J0KEeHUs, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOmeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneancT. O606meHue u Bubmorexa LIOK
1 JCT IE[ https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alKs 3HAHU I
KonrpoinrHas pabora Nel mo
20 TeMe «BelecTBa 1 XUuMHUYECKUe bubmorexa [JOK
m https://m.edsoo.ru/ff0d4290
PEaKIUm»
Bo3ayx — cmecs razos. Cocras
21 Bo3ayxa. Kuciopoa — anemeHT bubmorexa LIOK
yxa. poa https://m.edsoo.ru/ff0d448e
U ipocTtoe BemecTBo. O30H
DU3NYECKHE U XUMUYECKUE

29 CBOMCTBA KUCIIOPOa (peakuuu bubmmorexa LIOK
okuciienusi, ropenue). [lonsatue https://m.edsoo.ru/ff0d4614
00 okcumax
Crioco0sbI ToTyueHHs

23 KHCIIOPO/1a B Tab0OpaTOpuH U bu6mmoreka [IOK
MPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipnmenenne kucnopoaa
TeruoBoii 3GHEKT XUMHUIECKOM
peakuuu, MOHITHE O

bubmoreka [IOK
24 TEPMOXHUMHYECKOM YPaBHCHUH,

9K30- U SOHAOTCPMUUICCKUX
peaKnuax

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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TommBo (HedTh, yrois u

25 MeTaH). 3arpsi3HeHHE BO3yXa bubmorexa [TOK
- 2arp Ayxa, https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro NpeoTBPAICHHUS
[IpakTuueckas pabota Ne 3 o

%6 teme «Ilomydenue u cobupanwue bu6mmotexa HOK
KHUCJIOPOJ1a, U3YUYEHHUE €Tr0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Bomopoa — anemeHT u ipoctoe
27 BC ﬂe(I:DTBHo Haxoxnenue ]l: bubmorexa [JOK
m ) A https://m.edsoo.ru/ff0d4dd0
npupojie
du3nvecKre U XUMUIECKUE
28 CBOMCTBa BOI0pO/a bubmorexa LIOK
AOPOAE. https://m.edso0.ru/ff0d4ddo
[Ipumenenue Boiopoa
29 1 bubmmoreka [IOK
OHATHC O KHCJIOTAX H COJIAX https://m.edsoo.ru/ff0d50d2

30 CriocoObl TOIy4YeHHsT BOIOPO/IA bubmmorexa LIOK
B J1aboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o

31 teme «[losrydyenne u cobupanue bu6mmorexa [IOK
BOJIOpPO/ia, U3YYEHUE ETO https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MonsipHblii 00bEM ra3oB. 3aKOH bu6mmotexa HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaenus o0béMa,

33 KOJINYECTBA BEIECTBA ras3a I1o bubmmoreka [IOK

€ro U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WIH 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
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Brruucnenus 00bEMOB ra3os 1o

3 YPABHEHHUIO PEAKIMHA Ha OCHOBE bu6mmorexa [IOK
3aKOHA OOBEMHBIX OTHOIIECHUI https://m.edsoo.ru/ff0d5708
rasoB

35 dOu3nUecKre 1 XUMHUIECKUE bu6mmoreka [IOK
CBOMCTBA BOJEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanmil. [lonsaTue bu6mmoreka [IOK
00 MHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopHTeIb.

Hackiiennsie u
37 HEHACHIIIIEHHBIE PACTBOPBI bubmorexa [JOK
m P PBI- https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s BelecTBa B
pactBope
[IpaxTuyeckas padora Ne 5 o
teMe «lIpurorosnenue

38 ACTBOPOB C OIPEACIEHHOM budmorexa LOK
p p . 13 s https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JieH
pacTBOPEHHOTO BEUIECTBA
KonrpoipHas padora Ne2 no

39 teMe «Kucaopona. Bonopoxn bubmorexa [TOK

POA. PO https://m.edsoo.ru/ff0d6342
Bonma»

40 OKCHUIBI: COCTaB, bu6mmoreka [IOK
KJaccu puKaIms, HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydeHnue u XUMHYECKHE

41 CBOMCTBA KUCJIOTHBIX, bubmmoreka [IOK

OCHOBHBIX U aM(bOTeprIX
OKCHIOB

https://m.edsoo.ru/ff0d664e
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OcCHOBaHUS: COCTaB, bubmoreka [IOK

42
KJaccu ukaiys, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHnne n xUMHUYECKHE bu6mmotexa HOK
CBOWCTBA OCHOBAaHUH https://m.edsoo.ru/ff0d67ca

44 KucnoTsr: cocras, bu6mmoreka [IOK
KJaccu puKaIms, HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2

45 [Tosryyenue u xumu4yeckue bubmmotexa HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIaTypa, COCOObI bubmoreka [IOK
IIOJIYyYCHHS, XUMUYECKHE https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTuyeckas padora Ne 6.

Petienue 3xcrnepuMeHTalIbHBIX
47 3a1a4 1o teme «OCHOBHBIE bubmmorexa [TOK
8 https://m.edso0.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX
COCJIMHEHUI
I'eneTnueckast CBsA3b MEKIY
48 KJIaCCAMH HEOPTaHUYECKHUX bubmorexa [TOK
. P https://m.eds00.ru/00ad9a50
COCTMHECHHI

49 O60011eHne 1 cucTeMaTH3aus bu6mmotexa HOK
3HAHUI https://m.edso0.ru/00ad9ch2
KontpomnpsHas padota Ne3 o

50 teMe "OCHOBHBIE KJIaCChI bubmorexa [JOK

o https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX COETMHEHUN
51 [TepBbIie TONBITKH bu6mmoTeka [IOK

KJ'IaCCI/I(I)I/IKaLII/II/I XUMHUYCCKUX

https://m.edsoo.ru/00ad9ffa
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anemMeHTOB. [IoHaTHE 0 rpymnmax
CXOIHBIX 3JICMECHTOB

[Tepronnueckuii 3aK0H U
[Iepnognueckas cucrema

bubmoreka IIOK

52 XUMHYecKuX 3yeMeHnToB 1. 1. https://m.edsoo.ru/00ada52c
Meunneneena

53 n bubmoreka [IOK

CPHOARL, TPYIIHIBL, TOATPY B! https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocTaB bu6mmoTexa LIOK
aTOMHBIX s1ep. M30To1IBI https://m.edsoo.ru/00ada342
CtpoeHue 37IeKTPOHHBIX

55 000JI0YEK aTOMOB 3JICMEHTOB bubmmoreka [IOK
[Tepuonunueckoii cucremsr /1. H. https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTepucTuKa XUMHYECKOTO

56 3JIEMEHTA I10 €0 TOJIOKEHHUIO B bu6mmoreka [{OK
[Tepuonnueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepnoanueckoro

57 3aKOHA JIJISl Pa3BUTHS HAYKH U bubmmoreka [IOK
npaktuku. /. 1. MenneneeB — https://m.edsoo.ru/00ada96e
yUEHBIN, TIEIaroT U rpakJIaHuH

58 DJEKTPOOTPUIIATENBHOCTh bu6mmotexa HOK
aTOMOB XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

59 " bubmmoreka [IOK

OHHT XHMITTCCKA CBAS https://m.edsoo.ru/00adac34
50 KoBasienTHas nossipHas bubmoreka [IOK

XUMHUYCCKaA CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBasieHTHas HenoJisspHas 1 bu6mmoreka [IOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubmoreka IIOK
62 Crenenb okuC/ICHUA 1 https://m.edsoo.ru/00adae28
63 OKHUCITUTEIBHO- 1 bu6mmoreka [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUI https://m.eds00.ru/00adb076
bubmoreka [IOK
64 OKHUCINATETN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
K 6ota Ned
o OHTpoCJILHaa pabota o . BuGmorexa LIOK
TeME «TPOCHHC aTOMa. https://m.edsoo.ru/00adb486
XuMHUECKast CBA3bY
66 PezepBHblit ypok. O60011eHNE 1 bubmoreka [IOK
MU CUCTEMAaTH3allus 3HAaHUU https://m.edso00.ru/00adb33c
67 PezepBublit ypok. O60011eHE 1 Bbubmoreka [IOK
U CUCTEMAaTH3alus 3HAHUU https://m.edso00.ru/00ad9ch?2
68 PesepBublii ypok. O6001mIeHNE 1 bubmoreka [IOK
M CUCTEMAaTH3aIys 3HaAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIACC

KonnuyecTBo yacos DJIEeKTPOHHbIE
Ne Hdara uu@poBbIe
Tema ypoka KounTposabHbie IpakTnyeckue
n/n Bceero U3yYeHUS o0pa3zoBaTeJibHbIE
padoThI padoThI
pecypchl
[Tepronnueckuii 3aK0H.
1 Ilepnonnueckast cuctema 1 bu6moTexa [IOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb59e
J1. 1. MenneneeBa
3aKOHOMEPHOCTH B
5 M3MCHEHUH CBOMCTB 1 but6moreka IJOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB
Knaccudukarus u
3 HOMEHKIATVDA 1 bubmoreka IIOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIICCTB
Bunpr xumudeckon B3
4 M TAIBI KPUCTAILITNYECKIX 1 bubmorexa [JOK
i P https://m.edsoo.ru/00adbac6
pemeToK
Konrpoipnas padora Nel
o teMe «IloBTOpenue u
5 yIITyOJIeHHE 3HaHU I 1 1
OCHOBHBIX pa3JiesioB Kypca
8 Kaccay
Knaccudukanms
6 XHUMHUYECKHUX PEaKIIHil 110 1 bubsmorexa LIOK
peakit https://m.edsoo.ru/00adbch0
Pa3IMYHBIM MIPU3HAKAM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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[TonsiTue o ckopoctu
XAMHYECKOU PEaKInu.

bubmoreka [IOK

! IToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIUIX
IlonsaTHE O XUMHYECKOM
paBHOBecuH. DAKTOPHI,
BIIMSAIOIIME HA CKOPOCTh bu6mmorexa HOK
8 XUMHYECKOU PEaKIK U https://m.edsoo.ru/00adc28c
MIOJIOJKEHHE XUMHYECKOTO
paBHOBECHS
OKHCIIUTEIBHO-
9 BOCCTaHOBHTEJIbHbIE bubmrorexa [TOK
https://m.edsoo.ru/00adcade
peakiuu
Teopus
10 3JIEKTPOJIUTUIECKON bubmmorexa LIOK
nuccormanyi. CHIIbHBIE U https://m.edsoo.ru/00adcd68
cy1a0bl€ AIIEKTPOJIUTHI
1 HoHHbIe ypaBHEHHS bu6moTeka LIOK
peaxkuui https://m.edsoo.ru/00add448
XUMHU4IecKre CBOMCTBA
KHCIIOT ¥ OCHOBAHUI B
12 CBETE MPEACTABJICHUM 00 bubmrorexa [TOK
. https://m.eds00.ru/00add5d8
AJICKTPOJIMTUIECKON
JIACCOLMALI T
XUMHYECKHE CBOMCTBA
. bubmmoreka [IOK
13 COJICH B CBETE

NPEJICTaBICHUN 00

https://m.edso0.ru/00add8bh2
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BJIEKTPOJIMTUYECKO

JTUCCOITHAIIN I

14 [TonsiTHE O TMApPOIIM3E bu6mmotexa HOK
coJsen https://m.edsoo.ru/00add9d4

15 O6o0menue u bu6mmoreka [IOK
cUCTeEMaTH3allis 3HAHU I https://m.edsoo0.ru/00addd12
[IpakTrueckas pabora Ne

16 1. «Pemenune bubmmoreka [IOK
SKCIEPUMEHTAJIbHBIX https://m.edsoo.ru/00addbfa
3a1au»
KonTponbHas padota Ne2
1o TemMe

17 «OQIEKTPOJINTHYECKAS Bubmoreka [IOK
JUCCOIIMAIIUA. https://m.edsoo.ru/00addecO
XUMUYECKHUE PEAKIIUU B
pactBopax»
OO611as xapakTepUCTHKA

18 rajioreHoB. XUMHYICCKHE bubmorexa IIOK
CBONCTBA Ha IIpPUMeEpE https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopoa. CoisiHas

19 KHCJIOTa, XUMHUYIECKHE bu6mmoreka [IOK
CBOICTBA, OJTyYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHHE
[Ipaktuueckas padota Ne

20 2 o teme «llomyuenue bubmoreka [IOK

COJISTHOM KMCJIOTHI,
U3y4EHHUE €€ CBOMCTB)

https://m.edsoo.ru/00ade348
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Briuucienus 1o
YPaBHEHUSM XUMUYECKUX

bubmoreka [IOK

21
peaKkuui, ecau OJUH U3 https://m.edsoo0.ru/00ade4388
peareHTOB J1aH B U30BITKE

29 OO6m1as XxapakTepUCTHKA bu6mmotexa HOK
aseMeHToB VIA-rpymms https://m.edsoo.ru/00ade64a
AJIOTpONHbBIE
MOIU(GUKAIINA CEPHI.

23 Haxoxnenue cepsl u e€ bu6moTexa [IOK
COCIVMHEHUN B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBOMCTBA
cephl
CepoBoiopoa, CTpOEHHE,

24 (pngnqecmfe u ’ bubmrorexa [TOK

. https://m.edso0.ru/00ade802
XUMUYECKHUE CBOUCTBA
Oxcuapl cepsl. CepHas

o5 KHCJIOTA, (U3UIECcKue U bubmorexa IIOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IIpUMEHEHUE
XUMUYECKHUE PEAKIIHH,

JIeKaIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
%6 MOJy4YEHUS] CEPHOU bu6mmotexa HOK

KHCJIOThL. XUMUYECKOE
3arpsi3HeHUe
OKpY>KaloIleil cpebl
COEIMHEHHUSMHU CePbl

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

27 OJIM BBIXO/a IIPOAYKTA bubmorexa HOK
A fla Iposty https://m.edsoo.ru/00adec8a
peakuu
OO61mas xapakTepucTHKa
37eMeHTOB V A-TpYIIIIBI.
28 A30T, pactipocTpaHeHHE B brbmorexa [JOK
» pactpoctp https://m.edsoo.ru/00adeeab
npupojie, Gu3ndecKue u
XUMHYECKHE CBOICTBA
AMMHUaK, ero GuU3NIEeCKue
29 . bubmmoreka [IOK
1 XUMITICCKHE CBOMCTRA, https://m.edso0.ru/00adf004
MOJTyYeHHUE U MPUMEHEHHE
[Ipaktuueckas padota Ne
30 3 o teme «llomyuenue bu6moTexa [IOK
aMMHMaKa, U3y4eHHUE ero https://m.edso0.ru/00adf180
CBOMCTBY
A30THast KACNOTa, eé
31 o bubmmoTtexa IIOK
M3HHCCKHC 1 . https://m.edso0.ru/00adf306
XMMHUYECKHE CBOMCTBA
Hcnonbs3oBanne HUTPATOB
M coJIeil aMMOHHS B
KauyeCTBE MUHEPATbHBIX
32 o0pennii. XUuMHYECKOE brbmorexa [JOK
yAOOP ) https://m.edso0.ru/00adf518
3arps3HEeHUE
OKPYXKaroIeh cpebl
COEIUHEHUSIMH a30Ta
dochop. Oxcun dhocdopa
$op Gocdop bubmmoreka [IOK
33 (V) u dochopuas

KHCJIOTa, (I)I/ISI/I‘IGCKI/IG n

https://m.edso0.ru/00adf68a
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XUMHUYECKHE CBOMCTBA,
TOJTyYEeHUE

Hcnonr3oBanue pocdartor
B Ka4€CTBC MUHCPAJIbHBIX

bubmoTeka [IOK

34 yﬂoe;peHm%’ 3arpasnenme https://m.edsoo.ru/00adfc20
MIPUPOTHON CpeIb
tdbocdaramu
Yrnepon,

35 pacrpocTpaHeHHE B bu6moTexa [IOK
npupoje, Gpu3nueckue u https://m.edsoo.ru/00adfd9c
XUMHUUYECKHE CBOICTBA
Oxcuasl yriaepojaa, ux
¢uzngeckue u

36 XHMUYCCKHE CBOMCTBA. bubmoreka IJOK
DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe
poOIeMBbl, CBSI3aHHBIC C
okcuzioM yriaepona (1V)

37 VYroJbHast KHCJIOTA U €€ bubmmorexa LIOK
COJIH https://m.eds00.ru/00ae006¢c
[IpakTuueckas pabota Ne
4 no teme "[losyuenune

38 YTJIEKHCIIOTO Ta3a. bubmorexa [JOK

https://m.edso0.ru/00ae027e
KauecTtBeHHas peakuus Ha
KapOoHaT-HOoH"
[lepBoHauaIbHBIE MOHATHS
39 00 OpraHNYECKUX bu6moTexa LIOK

BCIICCTBAX KakK O
COCAUHCHUAX yTIICpOaa

https://m.edso0.ru/00ae054e
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40

Kpemuuit u ero
COCIMHEHHUS

bubmoreka [IOK
https://m.edso00.ru/00ae080a

41

[IpakTuueckas pabota Ne
5. Pemenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
«Bakaelmme HeMeTallIbl
U UX COE€TUHEHUS

bubmoTeka [IOK
https://m.edsoo.ru/00ae0bf2

42

KontponbsHas padoTa Ne3
1o TeMe «BaxkHenmme
HEMETaJIbl U UX
COCTMHEHUS

bu6moreka [JOK
https://m.edso0.ru/00ae0el8

43

OO01mas xapakTepucTHKa
XAMHUYECKHUX DJICMCHTOB
— METaJLIOB.
Merannuueckas CBSI3b U
METaJIMIeCKast
KpUCTAJUTHYECKas
pemérka. duznyeckue
CBOMCTBA METAJJIOB

bubmoreka IIOK
https://m.edso00.ru/00ae103e

44

XUMUYECKHE CBOMCTBA
METaJUIOB.
DJEKTPOXUMHUUYECKUHN PSJT
HaNpsDKEHUH METasioB

bubmoTeka [IOK
https://m.edsoo.ru/00ael1156

45

O01mue crnocoO0bl

Oy YCHHUSI METAJIOB.
CunaBel. Berancaenus no
YPaBHEHUSM XUMHUECKUX

bubmmoreka [IOK
https://m.edso0.ru/00ael1156
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peaKuui, ecau OJUH U3
pEareHTOB COJIEPIKUT

MIPUMECH
46 [TonsaTHE O KOPPO3UMN bu6mmotexa HOK
METAJJIOB https://m.edso0.ru/00ae1278
bubmoTeka [IOK
4t [Henowmbic meTambI https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUIPOKCUIBI bubmmoreka [IOK
HATPUS U KA https://m.edsoo.ru/00ae14b2
[IlemouyHO3EMEILHBIE
49 METaJuIbl — KaJbIui 1 bubmorexa LOK
. H https://m.edso0.ru/00ael5e8
MarHuu
50 Baxueiimue coequHeHUS bub6moreka IJOK
KaJbIUs https://m.edso0.ru/00ael5e8
51 O06001eHne 1
cUCTEMaTH3aIysl 3HaHU
59 KEcTKOCTh BOJIBI U bubmorexa IIOK
crocoOblI e€ ycTpaHeHus https://m.eds00.ru/00ae1886
[Ipaktuueckas pabota Ne
53 6 o Teme "JKEcTKOCTH bubmmoreka [IOK
BOJBI I METOIEI €€ https://m.edso0.ru/00aelae8
ycTpaHeHus"
. bubmoreka [IOK
54 Amomumnid https://m.edso0.ru/00aelc64
55 AMdoTepHbIe CBOHCTBA bu6moTexa LIOK

OKCHJIa ¥l THAPOKCHIA

https://m.edso0.ru/00aelc64
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56

Kenezo

bubmorexa IIOK
https://m.edso0.ru/00ae1d86

57

Okcuppl, THAPOKCHUIBI U
cosm xenesa (1) u xenesa

(1

bubmoreka IIOK
https://m.edsoo.ru/00ae35e6

58

O00011eHNE U
cUCTEeMAaTH3allusA 3HAHUI

59

[TpakTrueckas pabora Ne
7. PelieHue
JKCIEPUMEHTAIIBHBIX
3ajJa4 110 TeMe
«Bakueiinmie MeTaaasl U
UX COCIMHCHUS)

bu6moreka [JOK
https://m.edso0.ru/00ae3de8

60

Brraucnenus 1o
YPaBHCHUSM XUMHUYECKHUX
peaKuui, eciau OQUH U3
pEareHTOB JIaH B U30BITKE
WINA COJEPIKUT MTPUMECH.
BrrancieHus MmaccoBoit
JI0JI BBIXOJ1a MPOTyKTa
peakiuu

bubmorexa IIOK
https://m.edso0.ru/00ae1750

61

O06001enne u
cUCTeEMaTH3allis 3HAHU I

62

KontpomnpsHas padorta Ned
o TeMe «Baxknenmme
METaJUIbI ¥ UX
COEJIMHEHUS
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https://m.edsoo.ru/00ae1750

BemecTBa u Marepuansl B

63 IIOBCEIHEBHON KU3HU 1 brbmroTexa LIOK
A https://m.edso0.ru/00ae3f50
JeJjoBeKa
XHUMHUYECKOE 3arps3HEHUE bu6mmotexa HOK
64 . 1
OKpY KaroIIEH Cpeabl https://m.edsoo.ru/00ae4270
65 Pousib xuMuum B perieHun 1 Bbu6mmorexa LIOK
9KOJIOTUYECKHUX TPOoOJIeM https://m.edsoo.ru/00ae4270
Pe3epBHEBIl ypOK.
66 0602 eHHeyllz 1 Bubmorexa HOK
m . https://m.edsoo0.ru/00ae0d0a
CHCTEeMAaTH3allusI 3HAaHU I
Pe3epBHEBI ypOK.
67 0606p eHI/Ieyllz 1 bubmiorexa LIOK
i . https://m.edsoo.ru/00adb33c
CHCTEMAaTH3allus 3HAaHUI
PesepBHBIN ypOK.
68 OGobwenie 1 1 bubmoreka IIOK
. https://m.edso0.ru/00ad9cbh2
CHCTEMAaTH3allus 3HAHUI
OBUIEE KOJIMYECTBO 68

YACOBIIO ITPOTPAMME
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