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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMWI K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMerTa, yCTaHaBJIMBAET 00s13aTeNIbHOE MPEeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM IMpOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yibpTaTaM 0O0y4YEHUs XMMUU Ha YPOBHE 1IeJIeH M3YUYeHUs MPEeMETa U OCHOBHBIX
BHUJIOB Y4eOHO-IO3HABATEIILHOM JCATEILHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI100aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIMILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHSI U TIOJIyYEHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHrne XUMUU NMPOUCXOAUT C MPUBJICUCHUEM 3HAHUI U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIIeT0 MHpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uisi U HANPABIEHHOCTH JaIbHEHIIEro
oOyueHus.

OO11ee Yncio 4acoB, OTBEAEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsTHE O MeTOoAax MO3HAHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE BJIeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BaneHTHOCTh aTOMOB XUMUUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHTeNbHAsd aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTUHEHUM.

Du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PeaKIHil (CoeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (I1),
U3Y4YEHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoOBaHUE,
BBITIApYBaHUE, TUCTUUIAIUS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENEH MOJEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBO. Haxoxaenue kuciopona B Mpuponae, (U3NUECKUEe M XHUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHHUS] KUCTopoda B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpOZI€ ¥ B KU3HU 4YellOoBEKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHMsS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KAUCIOT C METAUIAMU, PEAKIUI
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine KIacchl HEOPraHMYECKUX COETUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIIMM KUCIIOT, IIeJI0uei U cojiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue cBOMCTBa cepbl. CepoBOIOPO, CTpoeHUE, (PU3MUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPALICHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue u npumeHenue. Coiam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yriepoga B mnpupoge. Okxkcuibl yriepoaa, ux (u3nyeckue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
npUMEHEHUe. DKOJIOrMYecKue MpoOIieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (I1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHUE CBOMCTBA, MOJIyYEeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJIYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakHEHIMe CTpOHWTENbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

W3y4eHUE 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBECHHBIX PEAKIIUI Ha XJIOPUJI-WOHBI U HAOJIOJACHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W U3yyEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKUEe CBOMCTBA xkene3a. OKcubl, TuApoKCcU bl U coiu xkenesa (II) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUii HAa MOHBI: MAarHUsl, KaJIbIIHs, aTIOMUHUS, ITUHKA, sxerne3a (1)
u xenesa (III), menu (II), HaOGmroeHNE W ONMMCAHUE MPOIECCOB OKpAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCHAA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/ad 1o Teme «BaxHeumme
METaJUIbl U KX COCTMHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XAMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TAK U MOHATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTb, KPUCTAIIINYCCKAS
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IBI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIecTBe MpaBUJaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYECHUS XUMHUYECKON HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBONM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00OIIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHMUS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX AESTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JEATEIbHOCTH TPH BBITIOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHEHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOIIN
B MPOILIECCE ATON yUeOHOM JesATeNbHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKU CBOMX TOBApHINEH C MO3UIUU HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIEACTBUM IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABIISIIONIUE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHbIC MOTHBBI, HAMPABJICHHBIC HA TOJIy4YEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C YYEOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PacCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ AUasiora U (WIN) TUCKYCCUH) TIO CYILIECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MTO3HABATENbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, TMPEACIbHO JIOMYyCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumMmeHoBaHHe KoaudecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3/ie/ioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NpOrpaMmabl padoThbI padoThbI
Pa3zgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XUMHUA — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 2 bubmuoreka IOK
' Y [IPAKTHYECKON https://m.edsoo.ru/7f41837c
eITEIILHOCTH YeJIOBEKA
12 BemiecTBa 1 XuMHueckue 15 1 bubmnoreka IIOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopog. 6 bubmuoreka [IOK
' ITonsTHE 00 OKCUIAX https://m.edsoo.ru/7f41837c
Bognopona.Ilonsarue o bubmuoreka [JOK
2.2 8 1
KHUCJIOTaX M COJISAX https://m.edsoo0.ru/7f41837¢
53 Bona. PactBopsl. 5 1 1 bubnuotexa [JOK
' IToHsiTHE 00 OCHOBAHUAX https://m.eds00.ru/7f41837c
OCHOBHBIE KJIaCChI Eus OK
2.4 HEOPraHUYECKUX 11 1 1 nommorexa L

COeTUHEHNN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Paznen 3. llepuoagnueckuii 3axon u [lepuoguyeckas cucrema xummuueckunx 3jaemMenToB /. U. MengeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XAMHUYECKHX 3JIEMEHTOB 7
J. . MeHaeneena.
Crpoenue atoma

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

XHUMHYecKas CBSI3b.

3.9 OKUCIUTENbHO- 8 1 bubnuorexa [JOK
' BOCCTAHOBUTEIILHBIE https://m.eds00.ru/7f41837¢c
peakuuu
bu6nuorexa [IOK
" 1
TOTO 1O pasAety > https://m.edso0.ru/7f41837¢
PesepBHOE BpeMms 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [TIPOTPAMME 68 4 5



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

9 KUIIACC

HaumenoBanue KosunvecTBO 4acoB
Ne duekTpoHHbIE (LM (POBbLIE)
pa3/ie/ioB U TEM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
MporpamMmMbl padoThI padoThI
Pa3zne 1. BemecTBo 1 XUMHYECKHE peaKkIul
IToBTOpEHME U
11 yrayOseHue 3HaHUH 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3JiesioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LHOK
' p . https://m.edso00.ru/7f41a636
XUMUYECKHUX PEaKIIui
DIIEKTPOTUTHIECKAS
13 JIACCOLIMAITHS. 8 1 1 bu6mmoreka [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Pasnen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
OO01mas xapakTepucTHKa
bu6nuorexa [IOK
2.1 XUMHYECKUX JIEMEHTOB 4 1

VIIA-rpynnsl. I'agorenst

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

OO61mas xapakTepucTHKa

59 XUMHYECKHX JJIEMEHTOB 6 bubnunoreka LIOK
' VIA-rpynmst. Cepa u eé https://m.edso00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepuCTHKA
53 XUMHUYECKHX 3JIEMECHTOB 7 bubaunoreka [JOK
' VA-rpynmnsl. A3ot, https://m.eds00.ru/7f41a636
dbocdop 1 UX COeTUHCHHS
OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIECMCHTOB By 10K
HOJIMOTEeKA
2.4 IVA- .Y 8
rp}:HHH repon A https://m.edsoo.ru/7f41a636
KPEMHUN U UX
COCTUHEHUS
Hroro no paszneny 25
Pasnen 3. MeTa/Liibl U UX COeIMHEHUS
31 OO0mue cBoicTBa 4 bubnuoreka [{OK
' METaJLIOB https://m.edso00.ru/7f41a636
39 Baxwneiinine MeTamisl 1 16 bu6anoreka LIOK
' WX COEMHEHNUS https://m.eds00.ru/7f41a636
Hroro no paszneny 20

Paznen 4. Xumus U oOKpyKawmas cpeaa



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

BemecrBa u marepuainsl B

bubnunoreka LIOK

4.1
JKA3HU YeJI0BEKa 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa TIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n ara uuppoBbIe
Tema ypoka KoHnTtpoJbHbie IIpakTH4eckue A *p
/ Bcero U3ydeHust o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Pois xumun B bu6mmoreka [IOK
1 JKU3HH YeioBeka. Temna u 1 https://m.edsoo.ru/ff0d21
BEIECTBA Oc
[TonsiTre 0 MeTOIaX MO3HAHUS B bubmorexa [JOK
2 1 https://m.edsoo.ru/ff0d22
XUMHUHI
7e
[IpakTuueckast padora Ne 1
bubmuorexa [JOK
«IIpaBuna paboTsl B 1aboparopun
3 . 1 https://m.edsoo.ru/ff0d23
U IpUEMBI 0OpaIeHHsI ¢ dc
71a060paTOPHBIM 000PYIOBAaHUEM) T
YucThle BelecTBa U CMecH bubmorexa HOK
4 L 1 https://m.edsoo.ru/ff0d26
Cnoco0nI paznieneHust cMecei ca
[IpakTuueckas pabora Ne 2 bubnuoreka [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH MOBAPEHHON COJIN )» c8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XuUMHUYECKHUe AJIEMEHTHI. 3HAK! bubmuoreka [JOK
7 (CHMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmuorexa [JOK
8 [IpocThie U COKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BEIIEeCTB. XUMHU4ecKas hopmyia bubmorexa LHOK
10 ' pMyJa. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XUMHUYECKHX JJIEMEHTOB -
OTHOcCuTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OrtHocuTenbHAs MOJEKYISIPHAs https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 10151 XUMHYECKOTO bubmorexa [JOK
12 g https://m.edsoo.ru/ff0d35
AJIEMEHTa B COCIMHEHUH Oc
bu6mmoreka [JOK
K . Mogs.
13 OIIHCCTBO Betlectna. MoIb https://m.edsoo.ru/ff0d52
Momnspnas macca 30
dusnuecKkue 1 XUMHYECKUE bubmorera [JOK
14 https://m.edsoo.ru/ff0d37f
SBJICHHS. XUMUYECKasl PEaKIIHst a
[Ipu3Haku U ycmoBUS MPOTEKAHHUS bubmorexa [JOK
15 P y P https://m.edsoo.ru/ff0d3a

XUMHUYCCKUX peaKL[I/Iﬁ

16



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKoH COXpaHEHUsI MaCChl

bubmuoreka [JOK

16 | BemecTB. XuMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUSA 88
Berancienus konuuecTBa, MacChl bubmuorexa [JOK

17 | BewiecTBa 110 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKHUX PEAKIIUH 08
Knaccudukanus XuMuaecKkux

eakuui (coeAMHEeHUs bubmorexa HOK

18| P ’ https://m.edso0.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, p
oOMeHa) 4
M. B. JIoOMOHOCOB — Yy4€HBIii- bubnuorexa [JOK

19 | sumuknoneauct. O6o0IIEeHNE U https://m.edsoo.ru/ff0d40
CUCTEeMAaTH3alHsl 3HAaHHHA c4
KonTtponsnast padora Nel mo teme bubnuoreka [IOK

20 | «BemecTBa U XMUMHYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3agyx — cmech razos. CocraB bu6mmoreka [JOK

21 | Bo3ayxa. Kucnopong — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
duznyecKkue 1 XUMUICCKHE
CBOICTBa KHCIIOpOaa (peaKIuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46

OKHCIeHus, Topenue). [lousaTue
00 okcugax

14



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Crioco6bI mosrydeHus: KUCaopoa
B JabOpaTopuu 1

bubmuorexa [JOK

23 https://m.edsoo.ru/ff0d49
NPOMBIIIICHHOCTH. [IpuMeHenune 7a
KHCJIOpO/a
TennoBoii 3 PeKT XMMUIECKOI
peaKkuu, MOHITHE O bubmuorexa [JOK

24 | TEpMOXUMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U DHJIOTEPMUYCCKHX 90
peaKIusIx
TomnuBo (He(dTh, Yroib U METaH). bubnuorexa [JOK

25 | 3arpsi3HEeHHe BO3/yXa, CIIOCOObI https://m.edsoo.ru/ff0d4c
€ro MpeIoTBpAICHUS 4a
[IpakTrueckast padora Ne 3 o
teme «llonmydenue u cooupanue bubmorera [JOK

26 https://m.edsoo.ru/ff0d4ae
KHUCITIOPO/Ia, N3yUYEHHUE eTo )
CBOMCTB»
Bonopox — sneMeHT u nmpocroe bubnumoreka [IOK

27 | BemecTBo. HaxoxneHue B https://m.edsoo.ru/ff0d4d
npupose do
du3nyeckrue U XUMAYECKHE bu6nmoreka [JOK

28 | cBoiicTBa Bosmopoaa. [lpumenenue https://m.edsoo.ru/ff0d4d
BOZIOpOIA do

bu6mmorexa [IOK
29 | TlonsiTHE O KUCIOTAX U COMSAX https://m.edsoo.ru/ff0d50

d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Croco0bl mostyueHus BOJOPOa B

bubmuoreka [JOK

30 https://m.edsoo.ru/ff0d4d
naboparopuu
do
[IpaxTuueckas padora Ne 4 o
bu6mmoreka [IOK
teme «llomydenue u cobupanue
31 https://m.edsoo.ru/ff0d4f4
BOJIOpPO/Ia, U3yUEHHUE ero )
CBOMCTB)» -
Monsipabiii 00BEM ra3oB. 3aKoH bubmorexa [IOK
32 https://m.edsoo.ru/ff0d54
ABoranpo
2e
Brrunciienus o0béMa, KOJIHYeCTBa
bubmuorexa [JOK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU 20
00BEMY o
Brruncienus 006EMOB ra3oB 10
bu6mmorexa [IOK
YPaBHEHUIO pPEaKIIMU Ha OCHOBE
34 . . https://m.edsoo.ru/ffod57
3aKOHA 00BEMHBIX OTHOIIEHH 08
ra3oB T
bu6mmoreka [IOK
dusnueckre 1 XUMUUECKHE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJEI
7a
Cocras ocHoBanuii. [Tonstue 00 buomaorexa IJOK
36 https://m.edsoo.ru/ffod59

HHJUKaTOpax
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Bona kak pactBopuTeIs.
HacebliieHHbIe ¥ HEHAChIILEHHbIE

bubmuoreka [JOK

37 https://m.edsoo.ru/ff0d5b
pacTBOpBL. MaccoBas 1015 40
BEIIIECTBA B paCTBOPE _
[IpaxTuueckas padora Ne 5 o
teme «IIpuroroBsiieHrE PaCTBOPOB Bubmorexa ITOK
38 P . . P . p . https://m.edsoo.ru/ff0d5e
C ompeeAEHHONW MacCOBOM J0JICH ba
PacTBOPEHHOIO BELICCTBAY T
bu6mmorexa [IOK
K 6ota Ne2
3g | OHIPOJBHAL pabOTA A8z HO TEME https://m.edso0.ru/ff0d63
«Kucnopoa. Bogopon. Boga» 42
OKCHIBI: COCTaB, KiIacCU(pUKALIHS Brommozexa [IOK
40 Ab: ’ ’ https://m.edsoo.ru/ff0d66
HOMCHKJIATypa
4e
[Tonyuyenue u xumMuyeckue bubnuoreka [IOK
41 | cBolicTBa KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCUJIOB 4e
OcHOBaHUS: COCTaB Bubmaorexa IJOK
42 ) ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKalus, HOMEHKIIaTypa ca
TlonydeHnue u XUMU4ECKUE Bubmzorexa LIOK
43 vy . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHUIT e
KwucmoTsr: cocTas bubmmorexa LIOK
44 ) ’ https://m.edsoo.ru/ffOdfee

KJaccuukanus, HOMEHKIATypa

2
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[Tonmy4yenue nu XuMH4eCKHE

bubmuoreka [JOK

45 - https://m.edsoo.ru/ffOdfee
CBOMCTBA KUCJIOT )
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK

46 | cmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XMMUYECKUE CBOMCTBA 74
[TpakTrueckas padota Ne 6.
Pemienne skcnepuMeHTAIbHBIX bubnnoreka [JOK

47 | 3amau o TeMe «OCHOBHBIC https://m.edso0.ru/00ad9b
KJ1acChl HEOPTaHUYECKUX ic
COCIMHEHMI»
I'eneTnyeckas CBsI3b MEXKIY bubmuoreka [JOK

48 | KJlaccaMu HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHCHUI 50

bu6mmoreka [JOK

O0o00mIeHNEe U CHCTEMaTH3aITHSs

49 HUI t https://m.edsoo.ru/00ad9c
3HAHUH

b2

KonTpoasHnas pabora Ne3 no teme bubnuoreka [IOK

50 | "OcHoBHBIC KIacChI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeTMHEHUI" la
IlepBbie MONBITKH
KJIACCHU(PUKAIINN XUMUYICCKUX bubmorexa LIOK

51 https://m.edsoo.ru/00ad9f

anemeHToB. [IoHsaTHE O rpynax
CXOJHBIX JJIEMEHTOB

fa
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK

52 https://m.edsoo.ru/00ada5
XUMHUYECKHX dj1eMeHToB JI. 1. 2¢
Meunpeneena T
bubmuoreka [JOK
53 | Ilepuonasl, rpynmsl, MOATPYIIITHI https://m.edsoo.ru/00ada5
2c
bubmuoreka [JOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M3oTomnbl 42
CtpoeHue AEKTPOHHBIX
bubmuoreka [JOK
000JI0YEK aTOMOB 2JIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepnoanueckoii cucremst . 1. be
MeHneneepa o
XapakTepucTuKa XUMHYECKOTO
bubmuoreka [JOK
3JIEMEHTA 0 €T0 MOJIOKECHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. Y. 2
MeHneneepa o
3unauenue [lepuonnyeckoro
bu6mmoreka [IOK
3aKOHA JUTS Pa3BUTHS HAYKH H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
YYEHBIH, TTearor U TpakIaHuH _
DNEKTPOOTPUIIATEIEHOCTD
bu6mmoreka [IOK
ATOMOB XMMHUYECKHX JICMECHTOB/
58 https://m.edsoo.ru/00adaa

Bcepocculickas npoBepodHast
pabora

b8
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK

59 | HoHHas xumuueckas CBA3b https://m.edsoo.ru/00adac
34
KoBanenTHas nonspHas Bubmorexa ITOK
60 p https://m.edsoo.ru/00adaa
XUMHNUYCCKasa CBA3b
b8
KoBanenTHas HemnoispHas Bubmorexa ITOK
61 p https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b b9
bubmuorexa [JOK
62 | CreneHp OKUCIEHUS https://m.edsoo.ru/00adae
28
OKHCITUTENTBHO- bubmorexa [JOK
63 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I 76
bu6mmoreka [IOK
64 | OKHUCIUTENN U BOCCTAHOBUTEIH https://m.edsoo.ru/00adb0
76
KonTtponbHnas pabora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMudeckas https://m.edsoo.ru/00adb4
CBS3b» 86
. bu6mmoreka [IOK
P . 0000
66 C3CPBHEIT YPOK © ill cHme H https://m.edsoo.ru/00adb3
CHCTEMATU3aLMA 3HAHUHN %
. bu6mmorexa [IOK
P . 0000
67 C3CPBHEI YPOK ODIHCHHE 1 https://m.edsoo.ru/ff0d61

cHCTeMaTHU3allus 3HaHU!
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

68

PesepBHeiit ypok. O000ICHNE U
crucTemMaTu3auurs 3HaHUI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9c
b2

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



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

9 KUIIACC

Ne KounyecTBO 4acoB JJIeKTPOHHbIE
n Hara uudgposbie
/ Tema ypoka KonTposabubie IIpakTHyeckue
Bcero p : U3y4eHus o0pa3oBaTe/ibHbIE
I paéoThI padoTsI pecypes:
Ilepnonnueckuil 3aK0H.
bubmuoreka [JOK
[Tepuoaunueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX 311eMeHTOB /1. o
. Meunneneena B
3aKOHOMEPHOCTH B
. bu6mmorexa [IOK
M3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKHUX 3JIEMEHTOB 6
MEPBBIX TPEX MEPHOIOB B
Knaccudukanms u bubnunoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIECTB 2
Bunpl xuMudueckou CBSI3U U bu6mmorexa [IOK
4 THIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
KonTponbhas padota Nel
o reme «IloBropenue u
5 yriIyOJIeHre 3HAaHUHN 1 1

OCHOBHBIX Pa3/ieNioB Kypca
8 Kimacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus

bu6mmoreka [IOK

6 XUMHYECKUX PEaKIUi 1o https://m.edsoo.ru/00adbcb
Pa3IMYHBIM NMPU3HAKAM 0
[IonsaTue o ckopoctu
. bu6mmoreka [IOK
XUMUYECKON PEaKIuu.
7 https://m.edsoo.ru/00adbe9
IloHsATHE O TOMOI'CHHBIX U X
TeTEPOreHHBIX PEAKIIHIX -
[ToHsITHE 0 XHUMUYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmorexa [IOK
BIIUSFOIIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 c
MOJIOKECHNE XUMUYECKOTO -
paBHOBeECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEJIbLHEIC https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanuy. CHIbHEBIC H 8
CJ1a0bl€ AIEKTPOJIUTHI B
bu6mmoreka [JOK
HonHbIe ypaBHEHUS
11 https://m.edsoo.ru/00add44

peakuun

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHUIH B

bubmuoreka [JOK

12 CBETE MpeACTaBICHUHN 00 https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIUCCOITUAITAN
XuUMHYECKHE CBONCTBA
coJiell B CBETE bubmuoreka [JOK
13 | npencraBneHuii 06 https://m.edsoo.ru/00add8b
3JICKTPOJIUTUYECKON 2
JIACCOINAITAN
IlonsTHue o rugponIn3e bubmorexa [JOK
14 ' AP https://m.edso0.ru/00add9d
conei
4
bubmuorexa [JOK
00606
15 OOHCHIE 1 . https://m.edsoo.ru/00addd1
CHUCTEMaTH3aIus 3HAaHUI 5
[TpakTnyeckas padora Ne 1.
«Pelliere bu6mmorexa [IOK
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATBHBIX X
3a/1a9 a
KonTtponbHas padora Ne2
10 TeMe
«INEKTPOIUTHYECKAS bubmorexa HOK
17 P https://m.edsoo.ru/00addec
JIACCOIIHAITHS.

XHUMHUYECKUE PEAKIINN B
pacTBopax»

0



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe

bubmuoreka [JOK

18 cBoiiCTBa Ha MpHMEpE https://m.edso0.ru/00addfe
2
xJIopa =
Xnopoogopoa. ComnsiHast
KHCJIOTa, XUMHYECKHE Brbmorexa [IOK
19 CBONCTRA. HOTVIeHHe https://m.edso0.ru/00ade10
9 y ) 4
IIPUMEHEHUE
[TpakTiueckas pabota Ne 2 Eu6 OK
no teme «Iloyuenue nonuorexa Il
20 COAHOMN KHCIOTEL https://m.edsoo.ru/00ade34
’ 8
M3y4YECHHUE €€ CBOKCTBY -
Brraucinennsa nmo - oK
YPaBHEHHSIM XUMHYECKIX nonmorexa Il
21 S —— https://m.edsoo.ru/00ade48
’ 8
peareHTOB J1aH B U30BITKE B
OO1mast xapaKTepUCTHKA brbmorexa LIOK
22 S eMEHTOB VIA-TOVIIIEL https://m.edso0.ru/00ade64
Py a
AmoTponHbie G oK
MOJTU(PUKAIIH CEPHI. uonuorexa Il
23 https://m.edsoo.ru/00ade64

Haxoxnenue cepol u e€
COEIMHEHUH B IPUPOJIE.

a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XUMHYECKUE CBOUCTBA
cepol

CepoBoopo/i, CTpOCHHE,

bubmuoreka [JOK

24 bu3HIecKre 1 XUMHUIECCKIE https://m.edso00.ru/00ade80
CBOlCTBa 2
Oxkcuppl cepsl. CepHast
KHCII0Ta, PU3NUICCKUE U bubmorexa LIOK
25 . https://m.edsoo.ru/00adea2
XUMHUYECKHE CBOICTBA, 8
pUMEHEHUE
XUMUYECKUE PeaKIIuu,
JeKale B OCHOBE
IPOMBIIIJICHHOTO CI10c00a bubnnorexka [JOK
26 | mOXy4eHus CepHOM https://m.edsoo.ru/00adec8
KHUCJIOTBL. XUMUYECKOE a
3arpsI3HEHUE OKPYKAKOIIECH
CpeJIbl COCTMHECHUSIMU CEPhI
Brruncienue maccoBoii bu6mmoreka [JOK
27 JIOJTM BBIXOJIa MPOIYKTA https://m.edsoo.ru/00adec8

peakinuu

a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO61as xapakTepucThKa
3JIEMEHTOB V A-rpymniibl.

bubmuorexa [JOK

28 | A3or, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupojie, pU3NIECKUE U 6
XMMHYECKHUE CBOMCTBA
AMMHak, ero (pu3nIecKue bubnnoreka [JOK
29 1 XUMHYECKHE CBOKMCTBA, https://m.edsoo0.ru/00adf00
MOJTy4YCHHE ¥ IPUMEHEHHE 4
[TpakTrueckas paborta Ne 3
bubmuorexa [JOK
30 o teme «[lonyserne https://m.edso00.ru/00adf18
aMMHaKa, U3yYeHHE €T 0
CBOWCTB
A30THas KucoTa, eé bu6mmoreka [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOWCTBA 6
Hcnonp3oBaHne HUTPATOB
Y COJIEd aMMOHUS B
KaueCTBE MHUHEPAITbHBIX bubnunoreka [JOK
32 | ynoOpenuit. XuMu4eckoe https://m.edsoo.ru/00adf51

3arpsi3HEHUE OKPYXKAIOIIEH
Cpebl COEIMHEHUSIMU
azoTa

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

®docdop. Oxcnn pochopa
(V) u pochopnas kuciora,

bubmuoreka [JOK

33 https://m.edsoo.ru/00adf68
(bU3HYECKUE K XUMUYECCKHE a
CBOICTBa, MOJIyYCHHE B
Hcnons3oBanue pocharon
B Ka4€CTBE MUHEPATIbHBIX bubnmoreka [JOK
34 | ynoOpeHuii. 3arps3HEHHE https://m.edsoo.ru/00adfc2
IPUPOJTHON CPEJIbI 0
docharamu
Yraepon,
bubmuorexa [JOK
pacnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupojie, GU3NYCCKUE U c
XUMHUYECKHE CBOMCTBA -
Oxkcunsl yraepozaa, ux
buznyecKkue 1 XuMUYECKHE bubnuoreka [IOK
36 | cBolicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
po0JIeMbI, CBSI3aHHBIE C €
okcusom yriaepona (IV)
" bubnuotexa [JOK
YronpHas KucioTa u eé
37 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

ITpakTuueckas padota Ne 4
no TeMe "l[lonyuenue

bubmuoreka [JOK

38 | yruekwucioro rasa. https://m.edso00.ru/00ae027
KauecTBenHas peakius Ha e
KapOoHaT-roH"
IlepBoHavasibHBIE MOHATHS
bu6mmoreka [IOK
00 OpraHuyYecKux
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O o
COEMHEHUSAX yrilepoa -
. bubmuorexa [JOK
Kpewmnuii u ero
40 https://m.edso00.ru/00ae080
COCIMHEHUS a
[TpakTuueckas paborta Ne 5.
Pemienue
bu6mmoreka [JOK
HKCIIEPUMEHTAJIbHBIX 3aa4
41 . https://m.edsoo.ru/00ae0bf
1o teme «BaxHeitme 5
HEMETaJTBl U UX =
COCTUHEHUS»
KonTpoabnas pabora Ne3
. bu6mmoreka [JOK
1o teme «BaxHeitme
42 https://m.edsoo.ru/00ae0el

HEMCTAJIJIBI U UX
COCOUHCHU

8
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO01as xapakTepuCcTHKa
XMMHUYECKHUX 3JIEMEHTOB —

MeTaJI0B. Metajnueckas bubmuorexa [JOK
43 CBSI3b M METaJINYCCKas https://m.edso0.ru/00ae103
KpUCTAJUTMYECKas peméTka. €
dusnyeckue CBOMCTBA
METaJUIOB
XHUMHUYECKHE CBOICTBA
METAILIOB. bubmuorexa [JOK
44 y https://m.eds00.ru/00ae115
DIEKTPOXUMUYCCKUN PSTT 5
HANPSDKEHUH METAJIOB
OO611me crocoobl
MOJTyYCHUST METAIIJIOB.
CnnaBbl. Beruucnenus mo bu6mmoreka [IOK
45 | ypaBHEHUSM XUMHUYECKHUX https://m.edsoo.ru/00ae115
peaxiui, ecau OJ1H U3 6
pEeareHTOB COAEPIKUT
IPUMECH
[TonsaTne 0 xoppo3uu bubmorexa [JOK
46 https://m.edso00.ru/00ae127
METaJIOB 3
bu6mmoreka [JOK
47 [llenounble METaATIBI https://m.edsoo.ru/00ael14b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcubl U TUAPOKCHUTBI

bubmuoreka [JOK

48 https://m.edsoo.ru/00ae14b
HanI/ISI " KaJllusa 2
[llenoyno3zeMebHbIE bubnuorexa [JOK
49 METAJUIBI — KATBIIUHA U https://m.edsoo.ru/00ae15e
Marsui 8
Baxueiinme coenuHeHNUA Enbmiorexa IOK
50 https://m.edsoo.ru/00ae15e
KaJIbLUS g
51 O06o0061IEHNE U
CUCTEMATU3ALMS 3HAHUN
. bu6mmorexa [IOK
JKécTkocTh BOOBI U
52 . https://m.edso0.ru/00ae188
CIocoObl €€ yCTpaHeHus 5
[IpakTuueckas pa6ora Ne 6 bubnuoreka [IOK
53 o TeMe "JKEcTKoCTh BOJIBI https://m.edsoo.ru/00aelae
¥ METOJIbI €€ ycTpaHeHus" 8
bu6mmorexa [IOK
54 ATIOMUHUN https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOMCTBa Eubmorexa ITOK
55 p https://m.edsoo.ru/00aelc6
OKCHJIa M THJIPOKCHU/IA 4
bu6mmoreka [JOK
56 Keneszo https://m.edso0.ru/00ae1d8

6



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

57

OKcubl, THAPOKCUIBI U
cosmm xkenesa (I1) u xenesa

(1)

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e
6

58

O060061EeHNE U
cUCTeMaTHU3alus 3HaHUN

59

[TpakTuueckas padota Ne 7.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4
1o TeMe «Baxnernmue
METaJUIbl U UX
COEIMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de
8

60

Brraucnenuns no
YPaBHEHUSAM XUMUYECKUX
pEeaKUHnii, €CIIM OJIUH U3
peareHToB JIaH B U30BITKE
WJI COAEPKUT IIPUMECH.
Brraucnenus MmaccoBoit
JIOJIM BBIXOJ1a MPOAYKTA
peakuuu

bu6mmorexa [IOK
https://m.edsoo.ru/00ael75
0

61

0O00011eHNEe U
CUCTEMATH3AaLUs 3HAHUN

62

KonTtponbsHas padora Ne4
1o reme «Baxueiimme
METaJIJIbl U UX
COEJTMHEHUS



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemectBa u matepuansi B bubnnoreka [HOK

63 [IOBCEIHEBHON KU3HUA 1 https://m.edsoo.ru/00ae3f5
yeJoBeKa 0
XHUMHUYECKOE 3arpsA3HEHNE Bubmorexa ITOK

64 . p 1 https://m.edsoo0.ru/00ae427
OKPY’KAIOIIECH CpeIb 0
Posp xuMuu B pernieHnu Eubmorexa ITOK

65 p 1 https://m.edsoo0.ru/00ae427
HKOJIOTMYECKUX MPO0IeM 0
PesepBHbIit ypoK. bubnnoreka [JOK

66 O06o0061IEHNE U 1 https://m.edso0.ru/00ae0d0
cucTeMaru3anus 3HaHuil a
PesepBHbIit ypoK. bubnnoreka [JOK

67 O000mmenne u 1 https://m.edsoo.ru/00adb33
cucTeMaTu3aIus 3HaHui [
Pe3epBHBIit ypoK. bubnuotexa [JOK

68 O06o061IEHNE U 1 https://m.edsoo.ru/00ad9ch
cUCTEMATH3aLUs 3HAHUN 2

OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8- kiracc: 0a30BbIN ypPOBEHb: YUEOHHK; 5-€ U3AaHue, TepepaboTanHoe,
8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKiOHEpHOE
obmectBo «M3aarenbctBo «lIpocBemenne»

* Xumus, 9 kiacce/ I'abpuensu O.C., Octpoymos U.I"., Cnaakxos C.A.
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

BapuaHT |

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. I'abpuensu O. C., Bocko6oiinukosa H. I1., Aurykosa A. B. HactonpHas kaura
yuutens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensn O. C., SmykoBa A. B. Tetpanb 11st 1a00paTOpHBIX OIMBITOB U
npaktudeckux padot. 8 k. K yueOnuky O. C. ['abpuensina «Xumusi. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Merogunueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 xknacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensin, O. C. Metonunueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy». 9 ximace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol K yaueOHuky O. C. I'abpuensna «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. XuMus : TexHosiornueckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 9



KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018
7. Xumust. 8 xi1.: KonTposasHbie 1 mpoBepouHbie padboThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u

ap. - M.: Jlpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

ehttp://www.chemnet.ru I'azera « Xumus» u calT nist yuurens «5 uay Ha ypok
XAUMHH

http://him.1september.ru Enunas xomnexuus L{OP: IlpeameTnas koyekius
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4YHBIE
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranudeckas XumMusi: JIEKTPOHHBIA YUCOHUK TSI
CpPEIHEH ILLIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 3JEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBII KOJIEMK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS OJTUMITHA]IA TIO XUMUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCSKT






