MUWHWCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJNEPAIINN
MunucrepcerBo OopaszoBanus u Hayku Yamyprckoii Peciy0smku
Otnen oopasoBanus Aavmuaucrpanuu MO "MyHuIunajibHbIA OKPYT
KpacHoropckuii paiion Yamyprckoii Pecrryoiukn'

MKOY «bapanosckas COLL»

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Pyxosonurens IIMO 3aMeCTUTENb JUPEKTOpa TTHpEKTOp MKOEL
Hazapoga no YBP
E.B ITpuesxas A.A. Konplmesa
npoTokos Ne 1 ot ITexcoserNe 1] o «30» M.B.
«29»asrycra 2023r aprycra 2023 r
npuka3 Ne65-1 ocH ot «31»
aBrycra 2023 r
PABOYAS ITPOI'PAMMA

(ID 1006112)
yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

JU1s1 oOyyaromuxcst 8 — 9 kiaccon

J.bapanst 2023r.




HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (perepalibHOM pabodeit mporpaMMbl BOCITUTAHHUS
U C Y4ETOM KOHIENIMHU IMPENoJaBaHUsl Y4YeOHOro mnpeaMera «XuMUs» B
oOpazoBaTenbHbIX opraHu3amusax Poccuiickoit @eaepanuu.

[Iporpamma mo xumuu Aa€T TMPEACTABICHHE O LENAX, OOIIed CTpaTeruu
oOy4eHHMs, BOCHUTAHUS W Pa3BUTHS OOy4YaAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMera, yCTaHaBIUBAET o0s13aTenpHOe peaIMETHOE coJiep>KaHue,
IpeIyCMaTpUBAET paCHpe/eieHne €ro IO KiaccaM M CTPYKTYpUpPOBaHHUE TI0
pazmenaM M TeMaM MpOrpamMMbl IO XHUMHUHU, OIpPEAENsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEbHOCTh ~ M3YYEHUS XUMHHU C Y4YETOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, OMpeAesieT BO3MOXHOCTH MpeaMmeTa Ui
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTelbHON
porpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUMN K
pe3ynpTaTam oOydeHHs] XUMUHU Ha YPOBHE IIeJIei N3yueHus MpeAMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEJIbHON JEATENILHOCTH OOYYaIoOLIErocsi IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHUWE XWMHUU CIY)KUT OCHOBOW st (OPMUPOBAHUSI MUPOBO33PEHUS
oOy4aromnierocsi, €ro MnpejcTaBiIeHU O MaTEpPUAIbHOM €IUHCTBE MHpPA, BAKHYIO
poib urparT (GopMUpyEeMbIE XHUMHEH MPECTABICHUS O B3aUMOIIPEBPAIICHUIX
OPHEPTrUM M 00 DSBOJIOIMU BEIIECTB B MPHUPOJIC, O MYTAX PEUICHUS TI00ATbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHsI YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:
CIIOCOOCTBYET peanusanuu BO3MOKHOCTEM  JJIA  CaMOPa3BUTHUS 151

dbopMHpOBaHUS KYJIbTYPhl JUIHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPAaMOTHOCTH;
BHOCUT BKJaJ B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HMX CaMOCTOATENHHON y4eOHOW  NIeATeNbHOCTH,
DKCIIEPUMEHTAIBHBIX W HCCIEOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCETHEBHOM JKM3HM, TaK M B MPOQPECCHOHAIBHON NEATEIHHOCTH; 3HAKOMHUT CO
cenuUKO HAyYHOTO MBINIJICHHS, 3aKJIabIBACT OCHOBBI IIEJIOCTHOTO B3IJIAIa HA
CIMHCTBO TIPHUPOIBI M YEJOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B



(bopMHpPOBAHNUY €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YUAIOIINUXCS; CITOCOOCTBYET
(bopMHPOBaHUIO IIECHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-

HAy4YHBIM 3HAHUSAM, K MIPUPOJIC, K YEIOBEKY, BHOCUT CBOHM BKJIAJ] B AKOJIOTHYECKOC
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHMM XHMMUHU OOECIEUMBAIOTCS CHELU(PUKOIM
COJEpKaHusl  y4eOHOro  MNpeAMETa, KOTOPbI  SBJISETCS  IENaroru4ecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUHU HA ONPEACIIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYArONIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX MOHATUM XHUMHH, OCHOB
HEOPraHWYECKOW XUMHU M HEKOTOPBIX OTHEJIBHBIX 3HAYMMBIX ITOHATUH
OPraHUYECKON XUMUH.

CrpykTypa coaepxaHHsl HNpOrpaMMbl 110 XMMHUU Cc(POpMHpPOBaHA Ha OCHOBE
CUCTEMHOIr0 Ioaxoaa K €€ uzydeHuro. CoJep)KaHue CKIAIbIBACTCS U3 CUCTEMBI
HNOHATUI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHNA O XMMUYECKOU
peakuuu. OOe 3TH CUCTEMbl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUITY
MOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOT'O YYCHHA KaK OCHOBBLI BCCT'O €CTCCTBO3HAHUA,

— Ilepuognueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHa
XUMUH;

— YUCHHA O CTPOCHHH aTOMa U XUMHYECKOM CBiA3U,

— OpeacTaBieHUd 00 HJIEKTPOJUTUUYECKON AMCCOIMAIMK BEILECTB B
pacTBopax.

TeopeTndyeckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSISL PYHKIIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOYKHOCTEN MPAKTUYECKOTO MTPUMEHEHUS U MOJYUEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPECTABJICHNS O XUMUUYECKON COCTABIISIONIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJBI, IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJAM
MIO3HAHUS B HayKe. M3ydyeHHe XMMHUHM NPOUCXOAUT C NMPUBJICUCHHEM 3HAHUW W3
paHee M3Y4YEeHHBIX YYeOHBIX NpenMeToB: «Okpyxawommii mupy», «buonorus. 5—7
KJ1accey U «Pu3nkKa. 7 Kimacey.

[Ipy wu3ydyeHUH XUMUU TPOUCXOIUT (OPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOM
NeSATEIbHOCTH YeJIOBEKA U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a/1aua



y4e0OHOTro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBl XMMHUYECKUX 3HAHUN —
BaOKHEUIIUX (aKTOB, MOHITHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHHH, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKd, B MPHUOOLIEHUU K
HAayYHbIM METOJaM TMO3HAHUS MPU W3YUYEHUHU BEIIECTB U XUMUYECKHX PEaKIIHi, B
bopMHpPOBAaHUN W PA3BUTUW TI03HABATEIHHBIX yYMEHUH WM WX NPUMCHCHHH B
y4eOHOIMO3HABATEIbHON U Y4eOHO-HCCIEA0BATEIBCKON NEATEIbHOCTH, OCBOCHUU
IpaBuJI 6€30MaCHOTO OOPAIEHHS C BEIIECTBAMU B TIOBCETHEBHOM KU3HHU.

HpI/I HN3Yy4YCHUN XUMHHU HAa YPOBHC OCHOBHOI'O O6HICI‘O O6pa3OBaHI/I$I Ba’XHOC
3HA4YCHUC HpI/IO6peJ'II/I TaKucC L CJIN, KaK:

- dbopMUpPOBAHUE MHTEIUICKTYAJIbHO Pa3BUTOM JIUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

- HaIlpaBJICHHOCTh OOy4YeHUSI Ha CHCTEMAaTHYeCKOe MpUOOLIEHUE
OoOy4Jarommxcsi K CaMOCTOATENIbHOW IMO3HABATENbHOW JESITEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

- oOecrieueHue YCIIOBHI, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
00y4aroIyMHUCS OTbITa PA3HOOOPA3HOM A TeTbHOCTH, IIO3HAHUS U CAMOTIO3HAHMS,
KITIOYEBBIX HABBHIKOB (KIFOUEBBIX KOMIIETEHIMH), HMMEIOIINX YHHUBEPCAIbHOE
3HAa4YeHHE ISl PA3TTUYHBIX BUJOB JIEATEIHHOCTH;

- dbopmupoBanue o0mIeH (YHKIIMOHATHLHOM W €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHATH U OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIB3Yysl 3HAHUS W OMBIT, MOJTYYCHHBIE TPH H3yYCHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBON
NEeSATEeTLHOCTH;

- dbopmupoBaHre y OOy4YalOIMUXCSd TYMaHUCTUYECKUX OTHOIICHUH,
MMOHMMAaHMUS IIEHHOCTH XHUMHWUYSCKHUX 3HAHUW JJI1 BBIPAOOTKH OSKOJOTHYECCKU
1eecoo0pa3HOro TOBEICHUST B OBITY W TPYJIOBOW JEATEIBHOCTH B IEJISIX
COXPAaHEHHUs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOIHOMN CPEbI;

- pa3BUTHE MOTHUBALIMU K O0YUYEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpoGuis U HaNpaBIEHHOCTU AajbHEHIIEro
oOy4eHuUs.

OO111ee Yrciio 9acoB, OTBEASHHBIX JJIS1 U3yUEHUS XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBisieT 136 wacoB: B 8 kmacce — 68 gacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

COJEPXAHUE OBYUYEHUA



8 KVIACC
IlepBoHayaibHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Pojib XMMUHK B JKHU3HU 4YellOBeKa. XUMHUS B CHUCTEME HayK.
Tena wu BemectBa. PuU3MUECKHE CBONCTBA BEIIECTB. ATrperaTrHoe COCTOSIHUE
BemecTB. [loHsATHE O MeTOoJaxX ITO3HAHHUS B XMMHMHU. YHCTBIC BEIIECTBA U CMECH.
CrniocoOnI pa3jieneHus: cMecei.

ATOMBI H MOJICKYJIBL. Xumudeckue djieMeHThl. CHMBOJIBI XMMHYECKHX
QJICMCHTOB. HpOCTLI@ N CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’IGKYJISIPHOG YUCHHUC.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENBbHAS aTOMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast JoJsl XMMHUYECKOTO 3JIEMEHTA B COCUHEHUMU.

KonunuectBo BemectBa. Moisib. MonsipHast macca. B3anMocCBs3b KOJIMYECTBA,
Macchl M 4YuCla CTPYKTYpHBIX €IWMHHUIl BemecTBa. Pacu€rel mo QopMynam
XUMHYECKUX COCTUHEHUN.

Pu3NYECKUE U XUMHUYECKUE SIBICHUS. XUMUUYECKash PEaklus U €€ MpU3HaAKHU.
3aK0H COXpaHEHHs MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO C XUMHYECKOM MOCYIO0MH,
mpaBuiIamMu paboThl B J1abopaTopuu U mpuéMamu oOpaiieHus ¢ 1abopaTopHBIM
o0opy/oBaHMEM, H3yYeHHE U omnucaHue (U3UISCKUX CBOWCTB 0O0pasIoB
HEOPTaHWYECKUX BEIIeCTB, HaOmOAeHne Gu3nUecKuX (TIaBJICHUE BOCKA, TAasTHHE
JbJa, pacTUpPaHUE caxapa B CTYNKE, KUTIEHUE U KOHJIEHCAIIUS BOJIbI) M XUMUYECKHUX
(ropenue cBeud, NPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE Meja C
KHUCJIOTOM) SIBJICHUM, HAOJI0ICHUE U ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKUX
peakiuii (pasjioKeHHue caxapa, B3aUMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUJIOM
Oapus, paznoxenue ruapokcuma meau (II) mpu HarpeBaHuu, B3aMMOJEHUCTBHE
xkene3a ¢ pactBopom conu menu (1), uzydenne cnocoOoB pasfeieHus CMeceit: ¢
MTOMOIIbIO MarHuTa, PYIBTPOBAHUE, BRIMTAPUBAHKE, TUCTHILISAIMSA, XpoMaTorpadusi,
MIPOBEICHNE OYMCTKU IMMOBAPEHHOW COJM, HAOIOJICHUE U OMUCAHUE PE3YJIbTaTOB
MPOBEJICHUSI OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAacCChl, CO3JIaHUE
MoJIeIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaxxHeiimmue NMpPEACTABUTEC/IN HEOPraHUYECKHUX BEIIECTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopong — 371€MEHT U MpocToe
BemecTBo. HaxokneHwe Kuciopoja B mpupone, (U3MUECKHE U XHUMHYECKUE
cBoiictBa (peaknuu ropenus). Oxcuawl. [Ipumenenme kucmopoma. CrocoOsI
MOJYYEHHs] KHUCJIOpoJa B JiabopaTopuM U MNPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — aioTporHas MoaupUKaIus KUCcIopoaa.



TennoBoit 3(h(PekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- W HHAOTEPMUYECKHE pEeakUMH. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHHE
BO3/lyXa, YCWIEHNE NapHUKOBOTO 3P (eKTa, pa3pylieHUe 030HOBOTO CIIOSL.

Bonopon — aieMeHT u npocrtoe BemecTso. Haxoxnenue Bogopoaa B Ipupoe,
duznyecKue U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToMy4YeHUs. KucaoTe
Y COJIN.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIEHHbIE PAacTBOPHI. PacTBOPHMMOCTH BEIIECTB B BOJIE.
MaccoBas [0Jis1 BellleCTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJIbl. OCHOBAHMSI.
Pose pacTBOpOB B MpUPOJE M B JKU3HU 4YETOBEKA. KpyroBOpOoT BOIBI B MPHUPOJIE.
3arpsi3HEHHE NTPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemuHeHuii. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojieoOpasyromiue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEpHbIE) W
HecoseobOpasyromue. Homenkmarypa okcuaoB. Du3NUEeCKHe W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Krnaccubukamuss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHOoBaHusA. HomeHnkimarypa ocHoBaHuil. PuU3NMYECKMEe M XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusznueckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Pan akruBHoctm MeramioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHknatypa coneil. @u3nuecKkue U XMMHYECKHUE CBOMCTBA COJEH.
[TomydyeHue conen.
['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnHepUMEHM .

KaueCTBEHHOE OTIPE/ICIICHUE COJCPIKaHMUsI KUCIOPOIa B BO3IyXe, MOTyUCHUE,
coOupaHue, pacro3HaBaHWE W U3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOACHHEC
B3aMMOJICUCTBHUS BEMIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHHS W
IpeKpaleHus ropeHns (1mokapa), 03HaKOMIICHHE ¢ 00pa3iiaMu OKCHIOB 1 OITHUCAHUE
WX CBOMCTB, TTOJTy4eHHUE, COOMpaHue, pacrio3HaBaHWE U M3yYCHHE CBOMCTB BOJOPOIa
(ropenue), B3auMojieicTBHEe Boaopojga ¢ okcuaom wmead (II)  (Bo3MokHO
WCIIOJIb30BaHUE BUICOMATEPHUAIIOB), HAOJI0ICHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 ™Momb, ucciaeqoBaHUE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTHIO, NMPUTOTOBJICHUE PACTBOPOB C OMNpEAeIEHHON MacCOBOM aoJiei
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBUE BOALI C MeTalaMU (HAaTpueM U
KambliueM) (BO3MOXXHO  HCITOJIb30BAaHUE BHUIEOMATEPUATIOB), HCCIEIOBAHHE
00pa3IioB HEOPTAaHWYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOACHIE H3MEHCHUS



OKpAaCKU MHAMKATOPOB B PACTBOPAX KHUCJIOT U IIEJIOYEN, U3YUEHUE B3aNMOCUCTBUSA
okcuza menu (II) ¢ pacTBOpoM CEpHOI KHUCIOTHI, KUCIOT C METaNIaMH, PEAKIHii
HEUTpaJIN3aliy, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajula IpyTuM U3 pacTBOpa COJIM, PEUICHUE DKCIIEPUMEHTAJIbHBIX 3a1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumveckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

IlepBble MONBITKM KIacCUPUKAIUM XUMHUYECKUX 3JeMeHTOB. [lonstue o
IpyNIax CXOJIHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMEJbHbIE METaJLIb,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aMm(pOTEPHbIE OKCHUJIbI
U THUJIPOKCHU/IBI.

[Tepunonnueckuii 3akoH. [lepuoanueckas cucteMa XUMAYECKUX JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u juimHHONIEpUoHas popmel [leproaundeckoit
cucteMbl xumuueckux sieMmeHtoB JI. M. MenneneeBa. lleproasl W TpyImimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

BaKOHOMepHOCTI/I N3MCHCHHUA paluyCa aToOMOB XHMHYCCKHX 3JJICMCHTOB,
METAJIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB I10 I'pyIiiiaM 1 1Iepuogam.

3nauenue [lepuoanyeckoro 3akoHa u [leprnoandeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTHs Haykn W npaktuku. . M. MenneneeB — y4€Hbii u
IpaKJaHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (mMojisipHas YW HEMOJISIpHAsl)  CBSA3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

CreneHn okucyieHUs. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIUU.
[Tpouieccrl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm. U3ydeHHE OOpa3LOB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJECHCTBUE THAPOKCHAA LIMHKA C pPacTBOpaMU KHUCJIOT U
HIEJ0YEH, MPOBEICHHUE OIbITOB, WIIIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEAKIUH (TOpEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHUS ).

Mesicnpeomemmnule ceazu

Peanmaun;{ MCKIIPECAMCTHBIX CBsI3EM IIp1 HU3Yy4YCHHHU XHUMHHU B 8 Kknacce
OCYHICCTBIACTCA UYCPEC3 HUCIIOJIBL30BAHHMEC KakK O6H_II/IX €CTCCTBCHHO-HAYYHbIX
HOH}ITI/Iﬁ, TaK " HOHHTHﬁ, SABJIIAIOIHAXCA CUCTEMHBIMHA OJIA OTACJIBHBIX IMPEIAMCTOB
CCTCCTBCHHO-HAYYHOI'O IMKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIN (DaKkT, THIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccu(ukauus, MepUOAUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOACTUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

duznka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUN 3apsiji, BEHIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHME BeIecTBa, ra3, (U3UYECKHE BEIUYUHBI, CIUMHUIIBI
M3MEpPEHMSsI, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MOJIE3HBIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC
BemecTrBo 1 XUMHYeCKasl peakuus

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KANBIHI U UX COEAMHEHUI
B COOTBETICTBUM C IIOJIOKEHHEM 3JIeMeHTOB B Ilepuomuyeckoin cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMHUYECKOW CBS3U. THINBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTALINYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

KJ'IaCCI/I(l)I/IKaHI/IH N HOMCHKJIAaTypa HCOPraHMYCCKHX BCUICCTB. XuMH4yecKue
CBOMCTBA BCHICCTB, OTHOCAIIMUXCSA K PpPa3JIMdIHBIM KJIacCaM HCOPraHUYCCKHUX
COGI[HHGHHfI, ICHCTUYCCKAA CBA3b HCOPTAHNYCCKHUX BCIICCTB.

Knaccudukanus XuMU4eCKUX peakiuil Mo pa3ndHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEILECTB, MO TEIIOBOMY 3(dekry, Mo
U3MEHEHHUIO CTENEHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xummueckou peakiuu. [lonstue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHE O TOMOTEHHBIX U T'E€TEPOTESHHBIX
peakuusx. Ilonstue o karanuse. [londaTHe 0 XUMUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIOIIME HA CKOPOCTh XHMHUYECKOM pEAKIMU U TIOJOXKECHUE XUMHYECKOTO
paBHOBECHS.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pcaKuunu, SHCKTpOHHBIﬁ OajaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU PCaKIuu. CocraBneHue ypaBHCHI/Iﬁ
OKHCIIUTCIIbPHO-BOCCTaAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCITIOJIb30BAHHUEM METOJa
SJICKTPOHHOT'O OajaHca.



Teopm{ BHCKTPOHI/ITH‘ICCKOI\/’I AUCConuanuu. 3J’ICKTpOJ'II/ITBI N HCOJICKTPOJINTLI.
KaTI/IOHLI, aHUOHBI. MeXaHu3M Aucconanu BCHICCTB C PA3JIMYHBIMHU BHIAMU
XUMHUYECKOM cBs3U. CTeNneHb JUuCConuralmnu. CunbpHbIC U clTadbIe QJICKTPOJHUTHEI.

Peakunu monHoro ooMeHa. Y cioBusl IPOTEKaHUs PEaKIMii HOHHOTO OOMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHHs peakiuil. CBolcTBa KHUCIHOT,
OCHOBAHUI1 U COJIEH B CBETE MPEICTABICHUMN 00 3IEKTPOIUTUIECKON JUCCOLIUALIUY.

KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHUE C MOJECISIMU KPUCTAIUIMYECKUX
PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB M HEMETAJUIOB (rpadura u anmasa),
CIIO)KHBIX BEILECTB (XJIOpUJa HaTpusi), HCCIEAOBAHHWE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakIMu OT BO3JAEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE
AIIEKTPONPOBOITHOCTH PACTBOPOB BELIECTB, MpOIECCa TUCCOIMAIMU  KHUCIOT,
niesioyeil U cosel (BO3MOXHO MCIOJB30BAHUE BUAEO MATEpPUAJIOB), MPOBEIACHUE
OMBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKK TMPOTEKAaHUA pPEaKUUid HMOHHOIO0 OOMEHa
(oOpa3oBaHue ocajka, BBIIEJICHME Tra3a, o00pa3oBaHHWE BOJbI), OIbITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUI
(ropeHue, peaklMy pa3jioXKeHHs, COeAMHEHHUs), pacllO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKUWid HAa HWOHBI, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaabl 1 UX CoeANHCHUA

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PpU3nUecKrue CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOJICHCTBUE
C MeETaJulaMM, HEMeTaulaMH, IienodaMmu). Xiaoposoaopon. ColiiHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJlydeHHE, NpuMeHeHue. JlelictBue Xxijiopa H
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4Y€JIOBEKA. BakHEenIMe XJI0pUIabl U UX HAXOXKICHUE B
MIPUPOJIE.

OO6miast xapakrepucTuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENeHU OkucieHus. CTpoeHue U (pu3mueckue CBOICTBa
MPOCTHIX BELIECTB — KUCIOPOJa U CEpbl. AJUIOTPONHbIE MOAUPUKALIUYA KUCIOPOIa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHUE, (pu3nyeckue u
XUMHAYECKUE CBOMCTBA. OKCUIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
CepHas kucnoTa, pU3N4eCcKue U XMMUYECKUE CBOMCTBA (00IIIHE KaK MPeICTaBUTENS
KJlacca KHCIOT U crenupuyeckue). XUMHUUYECKHe PEaKIUH, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO CMOoco0a TMOMy4YeHHUsI CEpHOM KHCIOTH. [IpumeHeHue cepHOit
kucnoTbl. CoMu CEpHOM KHCJIOTHI, KAueCTBEHHAs peakius Ha Cyiab(paT-HuOH.
Haxoxnenue ceppl M €€ COEAUHEHHH B NPUPOAEC. XHMHYECKOE 3arpsi3HEHUE
OKpYXalolleld Cpeabl COCIMHEHUSIMU Ccepbl (KUCIOTHBIE JIOKIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAILICHHUS.



OOmasi xapakTepucTHKa 31eMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHMs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢uznueckue u XuMuueckue cBoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyecKrue 1 XUMUYECKHE CBOWCTBA, MOJy4eHHE U npuMeHeHue. Coyin aMMOHUS,
uX pU3NYECKUE U XMMHUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KUCIOTa, €€ MOJydYeHHe, (PU3NYECKUe U XUMHUYECKUE
cBOMcTBa (00IIME KakK WPEACTaBUTENA Kilacca KHCIOT M CrHenuduueckue).
Hcrnonb30BaHME HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YAOOPEHUM.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOLIEH Cpellbl COEAUHEHUSIMU a30Ta (KUCIOTHbBIE
JOXKIM, 3arpsi3HEHUE BO31yXa, MOYBBl U BOJOEMOB). Docdop, amIoTpONHbIE
Moaudukanuu docdopa, puznueckue u xuMmuueckue cBoiicta. Oxcup dochopa
(V) n ¢docdopHnas kucnora, Gpu3MUEeCKHEe U XUMHYECKHE CBOICTBa, MOJydYEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

O6mast xapaktepucTuka 371eMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTEePHbIE CTENEHU OKUCIICHUS. YTIEPO/I, aJUIOTPOITHbIE MOAUDUKAIIIH,
pacrpocTpaHeHue B npupoje, GU3N4ecKue U XUMHUIYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopotr yrinepona B mnpupoae. Okcuisl yriepoaa, uX (QU3NYECKUE W
XUMHUYECKHE CBOMCTBA, ICCTBUE HA KUBBIE OPTaHNU3MBI, ITOTyUCHUE U PUMEHEHHE.
DKoJIoTHYECKHEe MpoOJieMbl, CBsi3aHHbIE ¢ okcuaom yriepona (IV), rumoresa
rJ100aJbHOTO MOTEIUICHUS KJIIMMAaTa, MapHUKOBBIN 3D PeKT. YToapHast KUCIO0Ta U €&
coii, WX (PU3NYECKHe M XUMHUYCCKHE CBOWMCTBA, IMOJYYEeHHE W TPUMEHEHUE.
KauectBennas peakiusi Ha kKapOoHaT-HOHBI. Vcnonp30BaHue KapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIJIEHHOCTH U CEITCKOM XO035HCTBE.

[TepBoHaYaBHBIE TTOHATHS 00 OPTAHMYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTHJIEH, alleTUJICH, TaHOJ, TJIUIEPHUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE O OMONOTUYECKH BaKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIIIEBOIaX — U UX
polii B OKH3HM UelOBeKa. MarepuanibHOE€ E€JUHCTBO OPTaHUYECKHX U
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHunii, ero ¢usndeckue ¥ XUMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npuMeHeHue. CoequHeHH KpeMHHUs B ipupoe. OOIue npeacTaBiIeHus 00 OKCHIE
kpemuus (IV) u kxpemuueBoit kucnore. CHIMKATHI, X HCTOJIB30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTH. BakHeWIne CTpOUTEIbHBIE MaTepUallbl: K€paMmMuKa, CTEKIIO,
IIEMEHT, ©OeToH, Kene300eToH. [IpobGieMbl 0e30MacHOTO  MCIOJIBL30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm. n3yuyeHue o0pa3oB HEOPraHMUECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTHI, IPOBEICHUE KAaUECTBEHHBIX PEAKIIMM HA XJIOPHUI-UOHBI
U HaOJII0/IeHNe MPU3HAKOB UX MPOTEKaHHUs, OMBITHI, OTpakaolue pusndeckue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COECIUHEHUH (BO3MOXXHO HCIOJIb30BaHHUE



BUJICOMATEPHUAIIOB), O3HAKOMJICHHE C oOpasmamMu XJIOpHUIOB (TAJIOTCHHUIOB),
O3HAaKOMJIEHUE ¢ 00pa3iamMu cepbl U €€ COeAMHEHUSAMHU (BO3ZMOKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOACHHUE TIpoliecca OOYTIMBAaHMS caxapa MoJl eUCTBHEM
KOHILIEHTPUPOBAHHOM  CEPHOM  KHUCIOTHI, H3yYEHHWE XUMUYECKHX CBOWCTB
pa30aBICHHOI CEPHOI KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peakluy Ha cynbdat-
WOH W HaOoJeHWe TpU3HaKa e MPOTEKAaHWs, O3HAKOMIJICHHE C (PU3NYECKUMH
cBOMcTBaMH a30Ta, ¢ochopa M UX COeAUMHEHHN (BO3MOXKHO HCIOJIH30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OCPOPHBIX yIOOPECHHMA, MOIYICHHE,
coOuMpaHue, pacrno3HaBaHME€ U HW3YyYEHUE CBOWCTB aMMMHaKa, I[POBEJACHHE
KaueCTBEHHBIX PEaKIIMii Ha MOH aMMOHUS U (ochaT-uoH U U3yUeHUE IPU3HAKOB UX
MPOTEKaHMs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTBI C MEIbIO
(BO3MOXKHO ~ HCHOJB30BaHUE  BHJIEOMATEPHAIIOB), U3y4eHUE  MOJeNen
KPUCTAUIMYECKUX PpeIIETOK anmaza, rpadura, (QysiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJcOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydyeHUE, cOOMpaHue, paclo3HaBaHUE W M3ydeHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHUE KAYeCTBCHHBIX PEAKIMi Ha KapOOHAT |
CWIMKAT-UOHBl W M3Y4YCHHE TMPU3HAKOB UX TPOTEKAHMs, O3HAKOMJICHHE C
MPOIYKIIMEH CUITMKATHOMN MPOMBIIIJIEHHOCTH, PEIIEHUE YKCTIEPUMEHTAIILHBIX 33]1a4
110 TeMe «BakHenIe HeMeTaulbl U UX COCIUHECHUS.

MeTaiibl 1 UX COEAMHEHUS

OO01ast XxapakTepUCTUKa XUMUYECKHUX AJIIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepuommueckoil cucreme xumuuyeckux osnemeHros /JI. .
MenneneeBa u crpoeHuss aroMoB. CTpoeHue mMeTamuioB. Mertajmmmyeckas CBA3b U
METaJUIMYecKasi  KpUCTaJUIMYecKass  pemeTka.  DJIEKTPOXUMHYECKUH  psf
HaMpsHKeHUH MeTauioB. Pu3nueckue U XUMHYECKUEe CBOMCTBAa MeTauioB. OO0mue
cocoObl moxydeHus MerawioB. [loHsTHE O KOppO3MM METAJJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBkl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounble MeTauibl: TOJIOKEeHUE B [leproandeckol CUCTEME XMMHUYECKUX
sanemeHtoB /. M. MenpaeneeBa, CTpo€HHE HMX AaTOMOB, HaXOXXJICHUE B MPHUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbl U
TUIPOKCHUIBI HATPHUA U Kamus. [[puMeHeHne men0YHbIX METAJNIOB U KX COEUHEHUM.

[[lenmoyHO3eMeNbHBIE ~ METAJIbl  MarHuu u KaJdbLlUi:  II0JIO)KEHUE B

ITepuoanueckon cucreMe xuMuueckux 3eMeHToB 1. 1. MeHnneneeBa, CTpoeHue ux
aTOMOB, HaXOXJEHUE B npupoae. Pu3ndyeckue U XMMUYECKUE CBOMCTBA MATHUS U
KaJiblusl. BaxkHeiine coeuHeHus Kanblusl (OKCHI, TUAPOKCHU, coun). ZKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AJtoMUHUN: TI0J10’keHUEe B [lepuoauueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxJeHue B npupone. duznyeckue u



XUMHYECKHE CBOMCTBa amOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCUIA
AJIFOMUHUS.

Kenezo: nosoxenue B [leproandeckor cucTteMe XMMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToma, HaxOXKIeHHME B mpupone. dDusmyeckue u
XUMHUYECKUEe CBOMCTBA xeje3a. OKcuibl, THAPOKCcHabI U comu xkene3a (II) u xxenesza
(II), wux cocraB, CBOWCTBA U TMOJy4YeHUEC. Xumuueckuil IKCHePpUMEHm .
O3HAKOMJIEHUE C 00pa3llaMu METAJUIOB U CIUIABOB, UX (PU3NYECKUMH CBOMCTBAMH,
U3y4eHUE PEe3yJIbTaTOB KOPPO3UM METAIOB  (BO3MOXHO  MCIOJb30BAHHE
BUJIEOMATEPHUAIIOB), OCOOEHHOCTE B3aUMOJICUCTBUS OKCHUJIA KAJIBIUS U HATPUS C
BOJIOM (BO3MOKHO HCIMOJIb30BAHUE BHUIACOMATEPUAJTIOB), HCCIICAOBAaHUE CBOWMCTB
XKECTKOM BOJIbI, IPOLIECCA TOPEHHMS KeJe3a B KUCIOPOE (BOZMOXKHO UCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi Ha HOHBI:
MarHusi, Kajbllus, aqrOMHHUS, IuHKa, >keneza (II) u xenmeza (III), memu (II),
HAOJIOZICHUE M OIKMCAHHWE TMPOIECCOB OKpalllMBaHUS IJIaAMEHU HOHAMHU HaTpPHS,
Kallig ¥ Kajblus (BO3MOXHO HCIIOJIb30BAaHUE BUEOMATEPUAIIOB), UCCIEAOBAHHE
aM(pOTEPHBIX CBOMCTB THAPOKCHUJA ATIOMUHMS M TUJPOKCUIA IIMHKA, PEIICHHE
AKCHEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHelme MeTauibl U UX COEAUHEHUSD.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuaiibl B ITOBCEIHEBHOM >KM3HHM 4YeJoOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuid B ObiTy. IlepBas momorib mpu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XHUMHUECKOE 3arpsA3HEHUE OKpY’Kalollel cpenbl (mpenenbHas AOMyCTUMas
KOHIIeHTpalus BemiecTs, aanee — [[JIK). Pons Xxumuu B penieHnn 3K0JI0rM4ecKux
npooeMm.

Xumuueckuii IKCnepumenm:
n3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIOB, TIOJIMMEPHBIC

MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanmsi MeXNpeaMeTHBIX CBS3€H NpU W3YYEHUHW XUMHH B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W MOHATUH, SBIISIONIMXCS CUCTEMHBIMHU JIS OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TMOHATHS: HAay4YHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kilaccuukaus, TMNepUOJUIHOCTh, HAOIIOJICHNUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHUE, MOJEIb, SBICHHUE, MapPHUKOBBIMI
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

dusnka: MaTepus, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIHI,
PaIOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3apsij, MIPOBOTHUKH,
MOJIYTIPOBOJHUKH, JUAJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TEI0, OO0BEM,



arperaTHoe COCTOSIHME BEIleCTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAS
pemérka, CIulaBbl, (PU3UYECKUE BEIMYMHBI, €IUHUIBI W3MEPEHHS, KOCMHUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢gorocunres, asixanwe, O6mochepa, SKOCUCTEMA, MUHEPATbHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, MTOJIE3HbIE
HCKOMaeMbIe, TOTLUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pPe3yJIbTaTbl OCBOCHHA IIPOIrpaMMbl OCHOBHOTIO O6Hl€FO
06p&30BaHI/IH JOCTHUTI'alOTCA B XOZIC O6yq€HH5[ XUMHUHN B CJIHUHCTBC y‘I€6HOI>’I 151
BOCHHUTATEIILHOM ACATCIbHOCTH B COOTBCTCTBHUH C TPAIUITHMOHHBIMHA pOCCHﬁCKHMH
COLMMOKYJIbTYPHBIMH MW AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH, IIPUHATBIMU B
O6H_ICCTBC [mpaBujIaMM M HOpMaMH IIOBCACHUA U CHOCO6CTBYIOT nmponeccam
CaMOIIO3HaHM1sA, CAMOPAa3BUTHA U COOMAIN3alluK O6y‘—IaIOHII/IXCH.

JIM4HOCTHBIC PE3YJIbTAThL OTpaXaroT I'OTOBHOCTb 06yqa}0nmxc;1
PYKOBOIACTBOBATLCA CHUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ )51
pacmiupCHUC OIbITAa ACATCIIBHOCTU HA eé OCHOBE€, B TOM YHCJIC B 4aCTHU.:

1) maTpUMOTHYeCKOr0 BOCIHMTAHHUS. IICHHOCTHOTO  OTHOIICHUS K
OTEUYECTBEHHOMY KYJbTYPHOMY, HWCTOPUYECKOMY H© HAyYHOMY HACIIENIHIO,
MOHUMAHUsl 3HAYCHUS XUMUYECKOW HAayKH B JKM3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(pOPMAIIMEH O EPEIOBbIX TOCTIKCHUSIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX
3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA; 2) rPaskIaHCKOT0 BOCITUTAHUSI:

IIPEACTABICHUS O COLMAJIBHBIX HOpPMAax W IMPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM, yUeOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYTHX BUAAX NESITEIBHOCTH,
FOTOBHOCTM K Pa3sHOOOpPa3HOW COBMECTHOM JEATEIbHOCTH TIPU BBIMOJIHEHUHU
y4eOHBbIX, IMO3HABATENbHBIX 3aJ]lay, BBIMNOJHEHUU XUMHUYECKUX HKCIIEPUMEHTOB,
CO3JaHUM y4€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIH
B IIpoliecce 3TOM yueOHON e TEeNbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEJCHHE
U TOCTYIIKM CBOMX TOBApHILEH C MO3ULMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHHMS TOCJICACTBHUI MOCTYIKOB; 3) MEHHOCTH HAYYHOTO MO3HAHMA:
MHPOBO33DEHYECKUE MPEACTABICHUS O BEIIECTBE M XMMHYECKOW PpEaAKLHNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTABJISIOIIME
OCHOBY JJI1 TTIOHUMaHUs CYIIHOCTM HAy4YHOM KapTUHBI MHpa, NPEICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS MPUPOJABI, B3aHMOCBA3SAX YEJIOBEKA C
MPUPOJHOM CPENOM, O POJIM XUMHM B TO3HAHUU ITUX 3aKOHOMEPHOCTEW;
II03HABATEIbHBIC MOTUBBI, HAIIPABJICHHBIC HA [TOJyYE€HHE HOBBIX 3HAHUU 110 XUMUMH,
HEOOXOJUMbIe 17 OOBACHEHUs HAONIOAaeMbIX MPOILECCOB U  SBIICHUH,
M03HABATEIbHOM, MH(POPMAIIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSATEIbHONW paboOThl € Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTHIA; HHTEpeC K 00YUYEHUIO U TO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh U



CIOCOOHOCTh K  €aMOOOpa30BaHHIO, TMPOEKTHOM UM  HMCCIEIOBATEIbCKOM
NeSITETBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOYYEHHUS B
JaJIbHEHIIIEM;

4) dopMupoBaHHA KYJIbTYPbI 30POBBSI. OCO3HAHUE IICHHOCTH JKH3HH,
OTBETCTBEHHOTO OTHOIIICHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 310POBBIN 00pa3
’KU3HHU, OCO3HAHUE TIOCIIC/ICTBUN U HEMPUIATUE BPEIHBIX MPUBBIYEK (YIIOTpEOICHUS
aJIKOTOJIs, HApKOTHUKOB, KYypEHHsS), HEOOXOJAUMOCTH COOIIOJICHUS TPaBHUII
0€30MacCHOCTH MPU OOPAIICHUH C XMMUYECKUMHU BEIIECTBAMU B OBITY M peaIbHOM
’KM3HU; D) TPYAOBOro BOCIHMTAHHS: HHTEPEC K MPAKTUYCCKOMY H3YUCHHUIO
npodeccuil U TpyJla pa3InyHOTO POJIa, yBaXKEHUE K TPYAY U pe3ysbTaTaM TPY10BOH
JEATEIIbHOCTH, B TOM 4YHCJE€ Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHUU IO
XUMHUM, OCO3HAHHBIM BBIOOpP WHAWUBUIYATBHON TPACKTOPUU MPOJIOTKEHUS
oOpa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEmHOW mnpodeccunoHanbHOM
JEATEIIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh QIalITUPOBATHCS B
po(eCCHOHANLHOM cpefie; 6) IKOJOrHYecKOro BOCHHUTAHHMS: DKOJOTHYCCKU
1esecoodpa3Hoe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CylIeCTBOBaHUs, MOHMMaHUE IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obpasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3I0POBbIO, OCO3HAHWE IIEHHOCTU COOJIIO/ICHHUSI MPaBUl 0€301MacHOTO
MOBEJICHUSI MpU paboTe ¢ BEIIECTBAMU, a TAKXKE B CHUTYyalUsAX, YIPOKAOUIUX
3I0POBBIO M JKU3HM JIFOJCH; CIIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJy4aeMble IMpU
W3YyYCHUU XUMUHM, JJIS PELICHUsS 3aJlad, CBA3aHHBIX C OKPY’KAIOIIEH MPUPOIHOM
Cpenoi, ISl TOBBIINIEHUS YPOBHS JKOJOTMYECKOW KYJIbTYpPhI, OCO3HAHMS
rI00aJBbHOTO  XapakTepa HSKOJOTHYSCKHX TMpobjieM W MyTe HuX pelieHus
MOCPEACTBOM  METOJIOB ~ XHMHH, DKOJOTUYECKOTO  MBIIUICHUS,  YMEHHS
PYKOBOJICTBOBAaTbCSI UM B TMO3HABATEIBHOM, KOMMYHHUKATUBHOW M COLIMAJIBHOU
MIPaKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaIMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE IS
(bopMUpOBaHUA MUPOBO33PEHUS OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHSl, TPUHIIHII,
runore3a, (Qakr, CcuUCTeMa, NpoLecC, OHKCIEPUMEHT U JApPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 3TUX NPEIMETOB (POPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAay4YHOM KapTUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIe NEeHCTBUS (ITO3HABATENbHbIE,
KOMMYHHUKATHBHbBIC, PETYJSITUBHBIE), KOTOphIE oOecrneunBaroT (HopMHpOBaHHUE
TOTOBHOCTU K CAaMOCTOSTEIbHOMY IUIAHHPOBAHHUIO M OCYIIECTBICHHIO Y4eOHOU
NEATEIBHOCTH.

ITo3naBaTe/IbHBbIEC YHUBEPCAIbHbIE YUueOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKHe NeHCTBHA:



YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHMM: PacKphIBaTh CMBICIT XMUMHYECKUX MOHSATHH (BBIACIATh MX XapaKTEpHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aHMOCBS3b C JAPYTMMH IOHSATUSMH), HCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTNIETbHBIX (DAKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(PUKAIMN XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMU H3Yy4YECHUS,
CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHIYKTUBHBIC, ICTYKTUBHBIEC, 110 AHAJIOTUN),
JIeTIaTh BBIBOJIBI M 3aKJIIOUEHHUSI; yMEHUE MMPUMEHSITh B MPOLIECCE MO3HAHUS TOHSITHUS
(mpenMeTHbIE MW METanpelMETHhIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
UCIIOJIb3yeMble B XHUMHH, MPEOOpPa30BBIBATH IIUPOKO MPUMEHSIEMBIE B XUMHUU
MOJEIbHBIE MPEJICTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA), XUMUYECKast
dbopMmyna W ypaBHEHHE XHWMHUYECKOW pEaKkIUu — TMPU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a7a4, ¢ YYETOM ITHUX MOJEIBHBIX MPEICTABICHUN BBISIBISATH U
XapaKkTepU30BaTh CYIIECTBEHHbIC MPU3HAKU M3Y4aEMbIX OOBEKTOB — XUMHUUYECKHUX
BEILIECTB U XUMUYECKUX PEAKINH, BBISBIATH OOIIUE 3aKOHOMEPHOCTH, MPUUUHHO-
CJICZICTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3y4a€MbIX MPOIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS.

YMEHHUE HCIIOJb30BATh IIOCTABJIEHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KaUe€CTBE OCHOBHI JIJIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXXJICHHUH; TPUOOPETEHUE  OMbITa IO
IJIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEACHUI0 YUYEHUUYECKHUX HKCIECPHUMEHTOB,
yMeHHE HaOJoAaTh 3a XOJO0M Mpoliecca, CaMOCTOATENBHO MPOTHO3UPOBATH €ro
pe3yabTat, GopMyIupoBaTh 0000IIEHHS U BEIBOBI MO Pe3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Pabora c nunpopmanmueii:

yMEHHUE BBIOMpATh, aHAIU3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPEJCTABIICHUS, TTOJy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICp)KAHUs, CIPaBOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTHUYECKU OICHHBATH IMPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IMYHbIE METOJbI M 3alpPOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIONIUX JIAHHBIX, HEOOXOIUMBIX ISl BBITIOJIHCHHUS
y4eOHBIX W TIO3HABATEIBHBIX 33J1a4 OMpPEACIEHHOTO THIA, MPUOOpPETEHUE OIbITa B
0o0JlacTU  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOl aKTUBHOI'O UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeacTaBleHuss HHGOPMAIUKN U
WUTKOCTPUPOBATh pEIIAacMble 3aJa4M HECJIOKHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu  popmamu Tpadukd U UX KOMOWHAIMSAMH, YMEHHE HCIOJIb30BaTh M
aHaJIu3UpOBaTh B Tpollecce Yy4eOHOW U UCCIENOBATEIbCKON JIeSITEIbHOCTH



UHGOPMAIIMIO O BIUSHUU MPOMBIIIEHHOCTH, CEIbCKOTO XO3SCTBAa U TPAHCIIOPTa
Ha COCTOSTHUE OKPYKAIOIIEH NPUPOIHOMN CPEBI.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHS 33]1aBaTh BOIPOCHI (B X0/ Juajora u (WiK) IUCKYyCCUM) MO CYIIECTBY
oOcykgaemMoli Tembl, (OPMYIUPOBATH CBOM MPEMAJIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHUS MPEMJIOKEHHOW 3a/ayd; YMEHHsI MPEACTaBIATh IOJYyYEHHbIE
pe3yNbTaThl MO3HABATEIBHON JEATEIBHOCTH B YCTHBIX W IMUCHbMEHHBIX TEKCTaXx;
JIeTIaTh TPE3EHTALUI0 PE3YIbTATOB BBIMNOJHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(J1abopaTtopHOro OMbITa, JAOOPATOPHOM pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BELIECTB, y4€OHOT'O ITPOEKTA); YMEHUS Y4€OHOTO COTPYIHUUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM IM03HABaTEIbHOM U UCCIIEN0BATEIBCKON AEATENBHOCTH IIPU PELIEHUN
BO3HHMKAIOIIMX MPOOJEM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB U COIIACOBAHMS
no3uuui (00CyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbD», KOOPIUHALIHS
COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPUEB TIO OIEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIBHO OIPENENATh LENN JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
JesATEeIbHOCTh, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBISATh WJIA KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPU BBIIOJHEHUM 3aJaHUM €  Y4ETOM
[OJIy4YEHHUS! HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAaX M PEaKIMsIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LENH, YMEHHE
VICITOJIB30BAaTh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUM 33 JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMETHBIX pPE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEpKaHMsl, YCTAaHOBJIEHHOTO JIaHHOW (QeaepanbHON pabouelt MporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYarONIMMUCS Hay4dHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JNeWcTBUHM, crnenmuduueckue Uil  MPEIMETHOM 00J1acTH  «XHUMHS», BHJIBI
JNEATENbHOCTH 110  TMOJYYEHHK) HOBOTO  3HAHUsA, €ro HWHTEpPIpPETALnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xoHiy oOyueHus B 8 ki1acce rmpeaMeTHbIe pe3ybTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

+  PAaCKpbIBaTh CMBICJ OCHOBHBIX XMMHYECKHX IOHATHM: aTOM, MOJEKYyJa,
XUMHUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas IO XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb



OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCU(UKAIUSI PEaKluid: peaKiuu
COCJIMHEHHUS, PEAKIMHU Pa3JIOKEHUs, PEAKIMH 3aMElICHUs, pEeaKInu
0oOMEHa, AK30- U SHJOTEPMHUUECKHUE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SJIpO aToMa, dJIEKTPOHHBIN CII0M aToMa, aTOMHAasi OpOUTAaIIb, paJInyC aTOMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIpHAS KOBAJEHTHAs CBSA3b, HOHHAs
CBSI3b, WOH, KaTUOH, AaHUOH, pAacTBOpP, MaccoBasi JOJs BEIIEeCTBA
(IpolLieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

HIUIFIOCTPUPOBATHL B3aUMOCBS3b OCHOBHBIX XHMHNYCCKHX MOHITHH U
IMPUMCHATD OTH ITOHATHA IIPU OIIMCAHNUU BCIICCTB U UX HpCBpaIHeHHfI;

HUCIIOJIB30BATh XHUMHYCCKYIO CHMBOJIMKY MOJIA COCTABJICHUA (bOpMyjl
BCIICCTB U ypaBHCHHﬁ XUMHUYCCKHUX peaKuHﬁ;

OTPENICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTEIICHb  OKHUCIICHHS  JJIEMEHTOB B  OHMHApPHBIX  COCAMHEHUSX,
MPUHAAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAcCy COCAMHEHHUH I10
dbopmyiiaM, BHUJ XHUMHYECKOM CBsI3M (KOBaJlcHTHass W HMOHHAs) B
HEOPTaHUYECKUX COCAMHEHUSX;

packpbiBaTh cMmblca Ilepuonnueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IIOHUMAaHHUE [EPUOANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT HMX MoyokeHus B Ilepuonmueckoi cucreme,
3aKOHOB  COXpPAHEHWsT MAacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tadmuunyio (opmy Ilepuognueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3iMyaTh TMOHSATUS «TJIABHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, manbie u
OOJBIIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux osnemento J[. .
MenpaeneeBa» C YHCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsia sAapa, 00Iee YUCio SJICKTPOHOB U
pacrnpeeNieHue UX Mo AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XMUMHUYECKHE AJIEMEHThI, HEOPTAHUUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIMX B pEaKIUU
BEILECTB, MO TEIIOBOMY 3D deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, IMOJATBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLIN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM IIPOTEKAHUS XWMHMYECKHX IPEBpPAILICHUM B
Pa3JINYHBIX YCIIOBUSIX;



BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa 1O (opMyse COECIUHEHMUS,
MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IIPOBOJAUTH PACYETHI 110 YPABHEHUIO
XUMUYECKOU pEaKLnH;

MIPUMEHATH OCHOBHBIE OINEPAIMU MBICIUTEIBHON JEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMATH3alluio, KilacCU(pUKAIHIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl U3YUYEHHUsI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKLMi, €CTECTBEHHO-HAy4YHbIE METOBI
NMO3HAHUA — HaAONIOACHUE, W3MEPEHHUE, MOJICTUPOBAHHME, IKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBaTh PaBUJIaM MOJIb30BaHUSI XUMUUECKOHN ITOCYI0M U J1aOOpaTOPHBIM
o0opylioBaHMEM, a TakKe IpaBwiaM oOpallleHusi C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bomopozia M KHCIOpOJa), IMPUTOTOBIEHUIO PACTBOPOB C ONpPEACIEHHOU
MacCOBOM JI0JIEWM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U INPOBOIAUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MTOMOILBbIO HHJIUKATOPOB (JIAKMYC, (PeHON(PTAIECHH, METUIOPAHK

U Jpyrue).

K xoH1y oOydenus B 9 kjiacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHNA: XUMUYECKUN
DJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJICHTHOCTh, JJICKTPOOTPUIIATCILHOCTh, CTETICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBSA3b, TEIJIOBOW A (HEeKT
peaknu, MOJb, MOJSAPHBIA  00BEM,  pPACTBOpP,  AJIEKTPOJIHUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIMTHYCCKAS JUCCOIMAIUSA, PEaKIMH HWOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMbIE W
HEOOpaTUMbIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIINUH,
OKHUCJIUTEIb, BOCCTAHOBHUTEIb, OKHCJIICHHE U BOCCTAHOBJICHUE, aJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYECKas CBSI3b (koBaJIeHTHas, WOHHas,
MeTayuThdecKas ), KpUCTaTnIecKas pemeéTka, KOppo3us METAIIIIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON pPEaKIUH, MPEeAeIbHO TOMYCTUMAasl KOHIICHTPAIIHSI
ITJIK BemiecTBa;

WIUIFIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMHNYCCKHX MOHITHH U
IPHUMCHSATH 3THU IMOHATHUSA ITPHU OIMKMCAHHUHU BCHICCTB U UX HpCBp&IHGHPIfI;

WCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JJIS COCTaBJCHHS (HOPMYT
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;



ONIPEACIATh BAJICHTHOCTb U CTEIIEHb OKUCICHUSA XUMUYCCKUX DJIEMEHTOB B
COCIMHEHUAX pa3IM4YHOIO COCTaBa, IPUHAUICKHOCTb BEILIECTB K
ONpEeNEeNEHHOMY KJIACCy COEOUHEHUM 1o ¢opMysiaM, BHJ XUMHUYECKOU
CB3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX
COCMHEHHSIX, 3apsA]l MOHA MO0 XUMHUYECKON (opmyre, XxapakTep Cpeasl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAMHEHUM, THUIl KPUCTAIINYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHCHIBAaTh W XapaKTepHU30BaTh
Tabnuuynyo Gopmy Ileprogndyeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoArpynna (A-rpynma)» M «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPHIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YUCTOBBIMU
XapaKTEepPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U
3apan  sapa, oOIIee YHCIOo JJICKTPOHOB U pPACHpECICHHE WX IO
AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIWHEHUH B Mpeaenax MajbIX MEPUOAOB U
TJIaBHBIX TOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIISCTBA,
XUMHUYECKHE peakiuu (10 YMCIIy M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHCIUPUIECKUE XUMHUYECKUE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasi OMHCAHUE
npUMEpPaMH MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBJISITh YPABHEHMUSI DJICKTPOJIMTUUYECKOM JTMUCCOLMAIMU  KHUCIIOT,
LIEJI0OYEN U COJIEN, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUM NOHHOTO
oOMEHa, ypaBHEHHUS pEaKlMid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEX/Y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

PACKpLBIBATb CYIMIHOCTb OKHCJIMUTCIBbHO-BOCCTAHOBHUTCIILHBIX peaKHI/Iﬁ
MoCpeaACTBOM COCTABJIICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ;

IIPOTHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHUI,
BO3MOKHOCTH IPOTCKAHUA XHUMHUUYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX
YCIIOBUAX,

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 1o (Qopmyse COeauHEHHUs,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJINUTD PACYETHI IO YPABHEHUIO
XUMHUYECKOM PEaKIH;



cOOJII0IaTh MTPaBHIIA TOJIB30BAHUS XUMUYECKOM MOCYI0M U J1abOpaTOPHBIM
o0OpyZIOBaHMEM, a TaKkkKe TIpaBWiIa OOpalleHus C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLUHUSMH 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX
XMUMUYECKHX OTIBITOB I10 MTOJTyYSHHIO U COOMPAHUIO ra3000pa3HBIX BEUIECTB
(aMMmaka M yTriaeKkHucIioro rasa);

MIPOBOIUTDH PEAKIINH, TIOITBEPKIAIOIIIE KaYeCTBEHHBIN COCTAB Pa3InIHbBIX
BEIIICCTB: pACMO3HaBaTh OIBITHBIM IyTEM XJIOpPUA-, OpOMHI-, HOIWI-,
kapOoHat-, (Qocdar-, cuaukar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHATH OCHOBHBIE OIEPAIIUN MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIlEeHHEe, CHUCTEeMAaTH3allii0, BBISBJICHUE
MIPUYUHHOCIIEACTBEHHBIX CBSI3€M — [JI1 WM3y4YE€HHUsS CBONCTB BEILIECTB U
XUMHYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOJbl IIO3HAHUS —
HaOJI0JICHUE, U3MEPEHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (pealbHBbIN U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoauuecTBO 4acoB

KoHnTtpoJbHbie

IIpakTH4eckue

dueKkTpoHHbIE (LM (POBbLIE)

n/n TeM NpOorpaMmbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zne a 1. [lepBoHayaibHbIe XUMHUYEC KHE MOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnunoreka LIOK
' IIPaKTUYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BemecrBa 1 xuMuaeckue 15 1 bubnuorexa [JOK
' peakuuu https://m.edso0.ru/7f41837c
Wror o mo pazneny 20
Pa3pe a1 2. Baskneiimme npeAcTaBuTeIN HEOPraHM4Yec KMX BelecTB
5 Boznyx. Kucnopoa. [lonsitue bubnuotexa [JOK
1 00 okcumax 6 https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o kucinorax bu6anoreka LIOK
' U CONSIX 8 1 https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHHMSAX https://m.edso0.ru/7f41837c
OCHOBHBIC KJIaCCHI bubnuoreka [{OK
2.4 11 1 1

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c
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Wroro mo pazneny 30

Paznea 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHue aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

Ilepronnueckuii 3aKOH U
31 IIepnoanueckas cucrema 7
' XHUMHYECKHX dj1eMeHToB 1. 1.

Menpeneena. CTpOGHI/Ie aToMa

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

XUMHYECKas CBS3b.
3.2 OKUCIUTENbHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIINN

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

" 15 bu6nmorexa LIOK
TOTO IO pa3aeiy https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3je/ioB U TeM (undporrie)
2 NPOrpaMmblI Beero Kontposibubie | IIpakTuueckue | ogpasoBarenbHbIe
padoThI padoThI pecypeb
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
11 [loBTOpEeHue u yrioyOnenue 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/esioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peakuuiu https://m.edso0.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubmmoreka [JOK
13 8 . 1 https://m.edso0.ru/7£41
XUMHYECKUE PEAKI[H B PACTBOPax ttps://m.edsoo.ru a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
91 OO0mas XxapakKTepuCTUKa XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMmeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX G LOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 HoJIHoTCKA
by P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Br6mroTexa [IOK

COETUHEHUS

https://m.edsoo.ru/7f41a636
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OO61mas xapakTepUCTHKA XUMUYECKUX

bub6nmoreka [IOK
. 3neMeHToB [VA-rpynmel. Yriepon u
24 " Py PO 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUS
Hroro no pazaeny 25
Paznen 3. MeTaJJIbI M MX COeAUHEHUS
31 06 . 4 bubnnorexa [IOK
) IIHC CBOHCTEA MCTAIUIOB https://m.edsoo.ru/7f41a636
32 B . 16 bubnunoreka LIOK
. KHEHUIINE METAIIJIBI U UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
41 B 3 bubmmoteka IIOK
. €IIeCTBA U MaTEPHAJIbI B KU3HU YEIOBEKa https://m.eds00.ru/7f41a636
Hroro no paszneny 3
p 3 bubmmoteka IIOK
C3CPBHOC BPEMi https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara uudposbie
i Tema ypoka Beero Kontposbubie | IlpakTnueckue w3yenns 00pa3oBaTebHbIE
padoThI padoThI pecypes

1 IIpenmer xumuu. Posb xumuu B 1 bu6nunorexa LIOK
JKM3HHU YesioBeka. Tena u BelecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTue o MeTo1aX MO3HAHHUS B bubnuoreka [{OK

2 XUMUHU 1 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu u 1 1 bubnuorexa [IOK
npuéMbl 00paIieH s ¢ 12.09.2023 | https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 YucTeie BelecTBa U CMECH. 1 bubnuoreka [{OK
Crioco0nl paszeeHus cMeceit 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Pa3nenenue cmeceii (Ha npumepe 1 1 bubmorexa HOK
OUHCTRE TIOBAPEHHEOH COMH)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8

bubnuoreka [{OK

6 ATOMBI U MOJICKYJIBI 1 httos: 1

20.09.2023 | https://m.edsoo.ru/ff0d2a6c

- XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX DJIEMCHTOB 26.09.2023 | https:/m.edsoo.ru/ff0d2bes

bubanoreka LJOK

8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 27092023 https://m.edsoo.ru/ffod2a6c
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bub6nmoreka [IOK

9 ATOMHO-MOKYIAPHOE yueHHE 03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYecKas (opmyIa. Bubanoreka LIOK
BajeHTHOCTE aTOMOB XUMHYECKHUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
OTtHocuTenbHAs AaTOMHAs Macca.
bu6nmorexa [IOK
11 OTtHocHTEIbHASE MOJIEKYJISIPHAS
10.10.2023 | https://m.edsoo.ru/ff0d323c
Mmacca
12 MaccoBas noist XUMHUYECKOT O bu6nunorexa LIOK
3JIEMEHTA B COEJIMHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350¢c
13 KonunuectBo BemectBa. Moib. bubnnorexa [{OK
MousipHas Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 du3nyecKkne U XUMHUUCCKHUE SIBIICHHS. bu6nunorexa LIOK
XuMudeckas peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yCcaoBUs NPOTEKaHUS bubmmnoreka HOK
XUMHUYECKHUX PeaKIuii 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XUMHYECKHE YPAaBHEHHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Boruncnenus konmuyecTBa, Maccol
17 BEIIECTBA 10 YPaBHESHUSIM ;St ?6J_I/I;IOTZKa HO/Iff‘Od5708
XUMUYECKHUX PeaKni 07.11.2023 pS./M.€a500.1U
Knaccudukanus XUMHYECKHX
. but6mmorexa [IOK
18 peakuuil (COeANHEHHUs, PA3I0KEHMUS,
08.11.2023 | https://m.edsoo.ru/ff0d3f34

3aMeleHus, oOMeHa)
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M. B. JIomoHOCOB —

.. bu6nunoreka LIOK
19 yaéHbIidHIUKIONeaucT. O600IIeHIE
. 14.11.2023 | https://m.edsoo.ru/ff0d40c4
Y CHCTeMaTH3allnsl 3HAHHH
20 Kontponsnast padora Nel mo reme Bu6mumoteka [JOK
«BellecTBa U XMMUUECKUE PEAKIMNY 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
bubnunorexa LIOK
21 Bo3ayxa. Kucinopon — aneMeHT u httos://m.edsoo.ru/ffod44s
npoctoe BeuecTBo. O30H 21.11.2023 PS-/fm.eds00.1u €
dusnyeckre U XMMHUYECKIE CBOMCTBA
92 KHCIJIOPO/ia (peaKIuu OKUCIICHHUS, Bbu6anorexa [TOK
ropenue). [lorstue 06 okcumax 22.11.2023 | https://m.edsoo.ru/ff0d4614
Crioco0BbI MOTy4eHHS KHCIIOPO/Ia B
23 1a00paTOpUU U MPOMBILIUIEHHOCTH. Bubmiorexa HOK
28.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TenoBoit 3 pexT xumuueckon
Y peaKIuu, TIOHSATHE O Bu6morexa [JOK
TEPMOXMMHYECKOM YPABHEHHUH, IK30- 29.11.2023 | https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
Tonnuso (He(Th, Yroiab U METaH).
bu6nmorexa LIOK
25 3arpsi3HeHue BO3/1yXa, CIOCOOBI €To httos:/fm.ed fFfodacd
Ipe0TBPALICHUS 05.12.2023 ps://m.edsoo.ru c4a
IIpakTruyeckas pabora Ne 3 o Teme
26 H 5 but6mmorexa [IOK
(«LIONIyICHHIC 11 COOMpAHUC 06.12.2023 | https://m.edsoo.ru/ff0d4ae2

KHCJIOpOJa, U3YUYCHUC €TO CBOICTBY»
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Boxopon — aneMeHT u mpocToe

bub6nmoreka [IOK

21 BemlecTBo. HaxoxxaeHue B npupose 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
®duU3nYecKue U XMMUYECKUE CBOMCTBA
28 Bojopoa. [Ipumenenue Bonopoaa Bubmorexa IIOK
13.12.2023 | https://m.edsoo.ru/ff0d4dd0
5 bu6nmoreka IIOK
9 | Tomarue o xuCHOTAX U COMIX 19.12.2023 | https://m.edsoo.ru/ffod50d2
CniocoObI noy4eHus BOAOPOia B bubmmoreka [JOK
30 1abopaTopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
bubnunoreka LIOK
31 «[lony4yenue u cobupanue BOAOPOA, httos://m.ed Ff0dATa2
M3Y4YEHUE €r0 CBOMCTB)» 26.12.2023 0S./M.£As00.
MounsipHbiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
32 ABorazpo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoIudecTBa
bubmmoteka IIOK
33 BEIL[ECTBA ra3a Mo €ro U3BECTHOMY httos:/fim.edson.rufFOd55a0
KOJINYECTBY BELIECTBA MM 00BbEMY 09.01.2024 RSITM. '
Breruncienust 00bEMOB ra3oB 1Mo
bu6nmorexa LIOK
34 | YPABHEHIO POAIILIN KA 0CHOBS https://m.eds00.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH Ira30B 10.01.2024 ps./im. '
dusnyeckre U XUMUYECKIE CBOMCTBA bu6nmorexa LIOK
35 BOJBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [Tonsitue 00 but6mmorexa [IOK
36 UHIMKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBopuTenb.

Hacpimennasie n HCHACBIIIICHHBIC

bu6nunorexa LIOK

37
pacTBOpbl. MaccoBas 0J1s1 BEeIeCTBa 23.01.2024 | https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBiieHrE PaCTBOPOB C Bbubnuorexa [IOK
onpeAcnEéHHON MacCOBOM J10IEN 24.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA
39 KonTtponpHast padora Ne2 o teme Bbu6moreka [JOK
«Kucnopona. Bogopoa. Boxax 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubnunoreka LIOK
HOMEHKJIATypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
[lonyyeHue u XUMHYECKUE CBOMCTBA
bubnunoreka LIOK
41 KUCJIOTHBIX, OCHOBHBIX U httos://m.ed /0664
aM(pOTEpPHBIX OKCHIOB 06.02.2024 PS-/fm.£ds00.1u &
42 OcHoBaHHusI: cOCTaB, Kinaccuduxarms, bubmmoreka IIOK
HOMEHKIIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
4 [TomydyeHue 1 XUMHYECKHE CBOMCTBA bu6nmorexa LIOK
3 OCHOBAHUU 13.02.2024 @ https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubmmoteka IIOK
HOMEHKIIaTypa 14.02.2024 | https://m.edsoo.ru/ffOdfee2
4 [Tomydyenue 1 XuMHYECKHE CBOMCTBA but6mmorexa [IOK
> KHUCIIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
but6mmoreka [IOK
46 CHOCOOBI OTYYEHHUS, XUMUUECKUE
21.02.2024 | https://m.edsoo.ru/00ad9474

CBOMCTBA
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[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 33124 I10 TeMe

bu6nunorexa LIOK

at «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
I'enernueckas CBA3b MEXKIY
bub6nmoreka [IOK
48 KJIaccaMM HCOPraHMYECKUX httos://m.edsoo ru/00ad9as0
COEIMHEHU N 28.02.2024 ps://m.edsoo.ru/00ad9a
O000I11IeHNE U CUCTEMATU3AIUS bubnunoreka LIOK
49 3HaHWH 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTtponbnast padora Ne3 o teme
" bubnnorexa [JOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
o 06.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKH KiIacCUpUKAITTN
bubmuoreka [{OK
51 XHUMHYECKHX dJIeMEHTOB. IloHsATHE O
12.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
Ileproauueckuii 3aK0H U
- [lepnonnueckas cucrema Bu6smorexa LIOK
XAMHUYECKUX 31eMeHTOB /1. W. 13.03.2024 | https://m.edsoo.ru/00ada52c
Meneneesa
bu6nmorexa LIOK
53 Hepuozp1, rpyriet, moArpyrie! 26.03.2024 | https://m.edsoo.ru/00ada52¢
Ctpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
>4 anep. M3oromnsl 27.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEK
N bubnunorexa LIOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit
02.04.2024 | https://m.edsoo.ru/00ada6bc

cucremsl J. 1. MeHaeneeBa
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XapaKTCpI/ICTI/IKa XHMHUYECKOI'O
9JICMCHTA I10 €I0 IMOJIOXKCHHUIO B

bu6nmoreka [IOK

56 Iepuoauyeckoii cucreme 1. U. 03.04.2024 | https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leproanyueckoro 3akoHa
- JUISL pa3BUTHS HAYKU U TTPAKTUKH. J]. Bu6amnoreka LIOK
. MenzeneeB — yu€HBIi, IIEJaror u 09.04.2024 | https://m.edsoo.ru/00adad6e
rpaKJIaHUH
5g DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnorexa [JOK
XUMHYECKUX 3JIEMEHTOB 10.04.2024 |  https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
59 Honnas xumuieckas cash 16.04.2024 | https:/m.edsoo.ru/00adac34
KoBaneHntHas nonsipHas XuMH4eCKas bubnnorexa [JOK
60 CBS3b 17.04.2024 |  https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHas bubnnorexa [JOK
XMMHYECKAs CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 Crenerb okucICHus 24.04.2024 | https://m.edsoo.ru/00adae28
OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubnuoreka [{OK
63 peaxkuu 30.04.2024 | https://m.edsoo.ru/00adb076
bu6nmorexa LIOK
64 OKHUCIUTENN U BOCCTAHOBUTEIU 07.05.2024 | https://m.edso0.ru/00adb076
KonTponbnas padota Ne4 o teme
bubnunorexa LIOK
65 «Ctpoenune atoma. XuMHYECKast
08.05.2024 | https://m.edsoo.ru/00adb486

CBA3b»
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66 PesepBublit ypok. O6o0mIeHNE U 1 bubmunoreka [JOK
CHCTEMaTH3aLKs 3HaHUH 14.05.2024 @ https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mIeHNE U L bubnuoreka [JOK
CHCTEMaTH3aLUs 3HAHUM 15.05.2024 |  https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE U L bubmunoreka [JOK
CUCTEMATH3ALMs 3HAHUM 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 5 6
[TPOTPAMME
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Jara uudposbie
eMa ypoka
w/n Ma yp Beero Konrpoasusie | Ilpakruyeckue — oGpasoBaTeJbHbIE
padoThI padoThI pecypeb
[Iepnonnueckuit 3aK0H.

1 Ilepnonuueckas cucrema 1 Bubnuorexa [LIOK
XUMHUYECKUX djieMeHToR /1. M. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX JIEMEHTOB 1 bubmmorexa [IOK

N https://m.edso0.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa 1 bu6muoreka [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMuU4uecKon CBS3U U TUIIBI but6mmoreka [IOK
KPUCTAINIMYECKUX PEIIETOK 1 https://m.edsoo.ru/00adbac6
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KontponsHas padora Nel mo teme
«IToBTOpeHue u yriyoneHue 3HaHUI

5 OCHOBHBIX Pa3JIeJIOB Kypca
8 K1acca»
6 Kiaccudukanms XumMuaeckux bubnunoreka LIOK
peaKuil o pa3InyHbIM IIpU3HAKAM https://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOI
bubmuoreka [IOK
7 peakuuu. [loHsITHE O TOMOT€HHBIX U
https://m.edsoo.ru/00adbe9a
TFEeTEPOTCHHBIX PEaAKIUIX
3 IToHnsTHE 0 XUMHUYECKOM bubnunoreka LIOK
paBHOBecuu. DakToOphI, BIUSAIONINE https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XMMHUYECKOMN peaKinu
U TIOJI0KEHHNE XUMHUYIECKOTO
paBHOBECHs
9 OKHUCITUTEITbHOBOCCTAaHOBUTEIIHHBIC bubmuoreka [{OK
peaxiuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTUYECKON
bu6nmorexa LIOK
10 nucconuanuu. CHIBHEIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
1 - . bubmmoteka IIOK
OHHBIC yPABHCHIA PCAKIHIH https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHH B CBETE MPEACTABICHUI Bbubnuorexa LIOK

00 PIEKTPOIUTUYECKON
JFCCOTIHAITAHT

https://m.edsoo.ru/00add5d8
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XUMHUYECKHE CBOMCTBA COJIEH B

13 CBETE IPEICTaBICHUI 00 bubmaorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
bubmuorexa [IOK
14 [TonsiTue o runponuse conen . "
https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bu6nmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1. Eubs 10K
noIMoTeKa
16
«Peiienne SKCMePUMEHTAIBHbIX https://m.edsoo.ru/00addbfa
3a1a4u»
KonTtponsHast padora Ne2 o teme
17 «QNEKTPOIUTHYECKAS Bbu6mmoteka [JOK
JUCCOIHAIUsSA. XUMUYECKHE https://m.edsoo.ru/00addec0
peaKIu B pacTBOpax»
OO6mrast XxapakTepUCTHUKA raJOTeHOB.
18 XHUMHUUYECKHUE CBOMCTBA HA IIPUMEPE bubmorexa [TOK
x0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ComnsiHas KUCIOTa,
19 XUMHUYECKHE CBOMCTBA, MTOIYYEHHE, bubnnorexa LIOK
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme
20 «ITonmydeHue COMTHOMH KUCITOTEHI, brbmiorexa LIOK

HU3y4YEHUE €€ CBOKCTBY»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

. bubmuorexa [IOK
21 XUMHYECKUX PEAKIUH, €CIIU OJUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
92 OO0m1as XxapakTepucTHUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpyrmsl https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOIU(DHUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ coeMHEHU I Bbu6munoreka LIOK
23 N
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoopo/1, CTpOeHHUE,
bubnuoreka [{OK
24 (bH3quCKHe U XUMHUYECKHE
. https://m.edso0.ru/00ade802
CBOICTBA
Oxkcunbl cepbl. CepHasi KMCIIOTA,
bubnunoreka LIOK
25 (bu3HUYeCKre U XUMUICCKHE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBC IPOMBIIIJICHHOTO crocoba Bubnuoteka ]_[OK
ITOJIyYEHUSI CEPHOU KUCIIOTHI. https://m.edso0o.ru/00adec8a
XHUMHUECKOE 3arpsi3HEHUE
OKpY’Karolllel cpe/ibl COeAMHEHUSIMU
cepsl
97 Brruncienue MaccoBoU J0IU but6mmorexa [IOK

BBIX0/1a TPOIYKTA PEAKIINH

https://m.edsoo.ru/00adec8a
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OO61mas xapakTepuCcTHKa 3JIEMEHTOB

VA-rpynmesl. A3or,

bu6nmorexa [IOK

28
PaclpOCTPAtCHHE B HPHPOLE, https://m.edsoo.ru/00adeea6
¢buznvecKre 1 XUMHUECKUE
CBOMCTBa
AMMHak, ero Gpu3ndecKue u
. bubmuorexa [IOK
29 XUMHUYECKHUE CBOUCTBA, MOJIyUYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 mo Teme
bubnuoreka [{OK
30 «ITonyuenne ammuaka, u3y4eHue
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY
A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnorexa [JOK
31 XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHUS B KAU€CTBE MUHEPATIbHBIX
. bubmmoreka IIOK
32 ynobpenuit. XumMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COCAMHEHHUSIMH a30Ta
docop. Oxeun dochopa (V) u
bubmmoteka IIOK
33 ¢dochopHas kucnora, pusMUecKue u
. https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
34 Ucnons3oBanue dpocdaTos B bubnuorexa [IOK

Kau€CTBC MUHCPAJIbHBIX

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

ynoOpeHul. 3arpsi3HeHHe
MIPUPOIHOM cpefbl hocaTamu
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Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnuorexa [IOK
PHPOJE, y https://m.edsoo.ru/00adfd9c
XUMHYCECKHUE CBOKMCTBA
Oxcunel yriaepona, ux pu3snveckue
U XMMHYECKHE CBOMCTBA.
36 OKOJIOTHYECKHE TTPOOIEMBI buGnuorexa [JOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(V)
. bubmmorexa LIOK
37 YTonbHas KUCIIOTA B €€ COMn https://m.eds00.ru/00ae006c¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuorexa [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[lepBoHayanbHble TOHATUS 00
39 OpPraHUYECKUX BEIIECTBAX KakK O bubnmorexa [IOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
. bubmmoteka IIOK
40 Kpemuuii ¥ €ro coeIHHEeHNA https://m.edso00.ru/00ae080a
ITpakTruueckas padora Ne 5.
a1 Pemrenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3aj1a4 1o TeMe «BaxkHelme https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHEHUS
KonTponbnas padora Ne3 no teme
. but6mmoreka [IOK
42 «Baxaelne HeMeTauIbl 1 uX

COCOAUHCHUA»

https://m.edso0.ru/00ae0el8
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OO6m1as XxapakTeprucTruKa
XUMHUYECKHUX DJIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bub6nmoreka [IOK

43 METAJUIMYECKasi KPUCTAIIINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
. bubnunorexa LIOK
44 DNEKTPOXUMHUECKUN Psijt
. https://m.edso0.ru/00ael1156
HanpsHKEHUHA METaJJIOB
O61ue cnocoObl MOTydeHHs
MeTainoB. CiuiaBel. BerauciaeHus mo
. bubnuoreka [{OK
45 YpPaBHCHUSIM XHUMHYCCKUX pPCaKIMH,
https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEAreHTOB COJICPKHUT
puMecu
46 0 bubnmorexa LIOK
OHATHE O KOPPO3HH METAJLIOB https://m.edsoo.ru/00ae1278
47 bubmuoreka [IOK
Ilenoumpre MeTanb! https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ THIPOKCH/IBI HATPUS U bubmmnoreka HOK
Kaus https://m.edsoo.ru/00ae14b2
[IenouHo3eMeNbHBIC METAJIIBI — bubnuoreka [{OK
49 KanbIIUM 1 Maraui https://m.edsoo.ru/00ae15e8
. but6mmorexa [IOK
50 Baxneinme coenuHeEHNS KaJIbIUg

https://m.edsoo.ru/00ael5e8
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O0001IeHre U cUCTEMaTU3 AU

51 .
3HAHUU
52 JKEcTKoCTh BOMBI U CIIOCOOBI €€ bu6nmorexa [IOK
YCTPaHECHUS https://m.eds00.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
S . bu6nmoreka IIOK
53 JKEcTKOCTh BOIBI U METOILI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnunoreka LIOK
54 Amommini https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
55 THIPOKCHA https://m.edsoo.ru/00aelc64
56 K bubnuoreka [{OK
cI1es0 https://m.edsoo.ru/00ae1d86
7 Oxkcuabl, THAPOKCUIBI U COJIH bubmuoreka [IOK
> xenesa (II) u xeneza (11I) https://m.edsoo.ru/00ae35e6
5g O06001IeHre U CUCTEMATU3AIIHS
3HAHUU
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubmuoreka [IOK

3a11a4 110 TeMe «Bakuenime
METAJUIBI U UX COEIUHEHUS»

https://m.edsoo.ru/00ae3de8
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Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX pCaKHHﬁ, €CJIM OAUH U3

60 peareHToB J1aH B U30BITKE UITH 1 Bu6mmorexa [TOK
COAEPKUT IpUMecH. Brruncienus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakiumn

61 O06o001IeHre U cHCTeMaTH3alus 1
3HAHUU
Kontponbnas padota Ne4 o reme

62 «BaxHenmme MeTaibl 1 uX 1
COCJIMHECHHU S

63 BemiecTBa u maTepuaisl B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo0.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270

65 Pons XUMUHU B perieHnu 1 bubnnorexa [JOK
9KOJIOTMUYECKUX MPoOIeM https://m.edsoo.ru/00ae4270

66 PesepBHrlit ypok. O60011IeHNE 1 1 bubmuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edso0.ru/00ae0dOa

67 PesepBHblil ypok. O6006111eHNE U 1 bubmuoteka [IOK
cHCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c

68 PesepBHrIit ypok. O6001IeHNE 1 1 bubnuotexa [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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