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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensLHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMsI, TPEICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBE (eaepanbHON pabodeil mporpaMMbl BOCITUTAHHS
U C Y4E€TOM KOHIICMIIMM TIPEroJaBaHus Y4YeOHOro mpenMera «XUMHUS» B
oOpa3zoBaTeIbHBIX Oopranu3amnusax Poccuiickoit deaeparuu.

[Iporpamma 1o xumuu Ja€T TPEACTABICHHE O IENAX, OOleld cTpaTeruu
oOyueHHusi, BOCIUTAHUS M Ppa3BUTHUA OOYYAIOIIMUXCS CPEACTBAMH y4eOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE MpeMETHOE COJIepKaHuUe,
npeAycMaTpUBaeT pPacHpelesieHUe €ro Mo KilaccaM W CTPYKTYpUPOBAHUE IIO
pazienaM M TeMaM MNOporpaMMbl IO XHWMHH, ONPEACISIET KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep KaHusl, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh  M3YYEHHMS XHUMHUHU C Y4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKKM  y4e€OHOro  MpoIEecca, BO3PACTHBIX
O0COOEHHOCTEW  O0y4alomuxcsi, OINpeAessieT BO3MOXKHOCTH — IIpeaMera s
peanu3anu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
MpoTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIETO 00pa3oBaHUs, a TakKe TPeOOBaHHUM K
pe3yibTatam oOy4eHHUs XMMHH Ha YPOBHE IIeJiel M3ydeHUs MpeIMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIIBHOM JIEATCIIBHOCTH OOYy4Yarolierocsi MO OCBOSHHIO
y4eOHOr0 CoJ/Iep)KaHMs.

3HaHWE XUMHUH CIYXXUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PECHHUS
00yyJaroIierocs, ero MpeacTaBiICHUNH O MaTEepUaIbHOM E€IWHCTBE MHUpPA, BAXKHYIO
posib urpatroT (GopMUpyeMble XHUMHUEH MPEJICTABICHUS O B3aUMOMPEBPAIICHUIX
SHEPTUd U 00 HBOJIIOIMHU BEUIECTB B MPUPOJIC, O MYyTSIX PEHICHUS TJI0O0AIbHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CBHIPbEBOM, JHEPIETUUCCKOM,
MUILIEBOM M KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 3paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaiM3alli  BO3MOXKHOCTEM  JUIS  CaMOpa3BUTUSL U
dbopMHUpOBaHUS KYJIBTYphI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POpPMUpOBAHWE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
0o0ydYarommuxcsi, HABBIKOB WX  CAMOCTOSITEIBHOM  y4eOHOW  JIeSITEIhHOCTH,
OKCIEPUMEHTAJIbHBIX M MCCJIENOBATEIbCKUX YMEHUM, HEOOXOIWMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPO(PECCUOHATILHOM JICSITEIHHOCTH;

3HAKOMHUT CO CHENU(DUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LIEJIOCTHOTO B3IJIA/1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYarolUuXCs;



CoCcOOCTBYET (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

Jlanubple HampaBiieHHsT B OOYYEHUH XUMHUHU O00ECHeuMBalOTCs CIEIU(PUKON
colepkaHusi  y4yeOHOro  TpeIMeTa, KOTOPBIM  SIBISIETCA  MEAarormyecku
aJanTUPOBAHHBIM OTPaXKEHUEM 0a30BOM HAyKHM XMMHH Ha ONpPENEIEHHOM 3Tane eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUH XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHM W  HEKOTOPBIX OTAEJIbHBIX 3HAYMMbBIX [OHATHIA
OPTraHUYECKON XUMHH.

Crpyktypa colepxkaHus OporpaMMmbl MO XMMHUU CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMU CBSI3H;

— TPENCTaBIICHUNW 00 DIEKTPOJUTUYECKOW JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE HAMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS] M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHnue mporpaMMmbl TI0O XUMHUU  CIOCOOCTBYEeT  (HOPMUPOBAHHIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HaydYHOMY 3HaHHUIO U
METOJilaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wW3ydYeHHMM XUMHUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaXHEUMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHUX MOJOKCHUM,
JOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NpUOOIIEHNH K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUU MO3HABATEIHLHBIX YMEHUN U
UX TIPUMEHEHWH B Y4YEOHO-TO3HABATENIbHOW ¥ Yy4eOHO-MCCIIeN0BATEeIhCKON



JESTEIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipu M3yyeHUH XMMHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS BaKHOE
3HAaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (GOpMUPOBAaHME WHTEUIEKTYalIbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4Ye€HHUS HAa CHCTEMaTHYeCKOe MPUOOIIEeHUE
oOydaromuxcsi K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOoJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obOecrieueHue ycJIOBUH, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), UMEIOMNX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (QopmupoBanue o00mel GYHKIMOHATBHOM U  €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM UYHCJI€ YMEHHUH OOBSCHITH W OICHUBATH SBICHUS
OKpY’KaIOIIEr0 MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX TPU pPEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMupoBaHHe y OOyYarOImMXCS TYMAaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro TMOBENEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEISIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4WCIO dYacoB, OTBEAEHHBIX MJIS HM3yYeHUS XHMHUUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Poib XUMUM B )KM3HU 4YeloBeKa. XUMHS B CUCTEME HaykK.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CrniocoObI pa3zziesieHus CMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE deMeHTbl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTeNbHAsd aToMHasi Macca. OTHOCUTENIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KomunuectBo BemecTtBa. Monb. MonsipHas macca. B3auMocBs3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHUH.

@u3znyecKkre U XUMUYECKHE SIBJICHUS. XUMUYECKas peakuus U €€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYy/0H, IpaBujiaMu paboThl B J1aOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(bu3MYecCKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOICHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklUMil (pasiiokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoielicTBrE xene3a ¢ pactBopom cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUE, AUCTWLISALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOJGHWE W  ONHMCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucnopon — aneMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B TpupoAe, (U3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.

TernoBoit 3(PexT XUMUYECKOW peakIuu, TePMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE MApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.



Bopopon — »smemenT m mpoctoe BemectBo. Haxoxnaenue Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucimoTsl u comnu.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpHL.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1s1 BElIeCTBa B PaCTBOpPE. XMMHUECKHE CBOKMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpUpOZi€ ¥ B KU3HU 4esnoBeKka. KpyroBopot BOAbI B IpUpPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus weopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHUIA: WIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Gusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknarypa cosneil. @U3nuecKue U XMMHUYECKHE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMNPENICIICHUE COJICPKAHUS KUCIOPOIa B BO3AyXE, MOJIYYEHHUE,
coOupaHue, pacrno3HaBAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHHE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMozehcTBUEe Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aWUMOJECHUCTBUE BOABI C METAJLUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHe oOpas3IOB  HEOPraHWYECKUX BELIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3ydyeHue B3aumojeiictBus okcuga menud (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUMid HEeUTpalu3alyu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJIHU, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWlne KIacChl HEOPraHHYECKHUX
COEOMHECHUI.



IHepuoanuyeckuiit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
iemeHToB JI. NU. MengeneeBa. CtpoeHue aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MONBITKK KIAaCCU(PUKAIMK XUMHUYECKUX diaeMeHToB. [loHsitue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Iepnonnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux 3iemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atromoB. CocraB atoMHBbIX saep. M3otonsl. DnekTponbl. CTpoeHUE
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUsI pajuyca aTOMOB XHWMHYECKHUX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue [leproanueckoro 3akoHa u [lepuoandeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumudeckass cBsi3b. KoBaneHTHast (mojsipHas ¢ HEMOJISIpHAsi)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHusi.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouieccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OoOpa3lloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aWMOJCHCTBUE
TUAPOKCUIA LMHKA C pPAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuy pas3ioKeHHs, COSTUHEHNS).

Mescnpeomemmnuie ceazu

Peanuzanust mMexnpeAMETHBIX CBSI3€H NpPU M3YYEHMH XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCMOJIb30BaHHE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO [HUKJIA.

OO61mue ecTeCTBEHHO--HAYYHbIC TIOHATHSA: HAYYHBIA (paKT, TUIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, KiIaccupukanus, NEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.



['eorpacdus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOIbI, TOJIE3HBIE
VICKOITa€MBbI€E, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XUMHYECKasi peaKkuus

Ilepunonnueckuii 3akoH. [leproandeckas cucreMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaJIWs, KaJIbIMsI M HX
COCIVMHEHNUN B COOTBETCTBUM C IIOJOKEHUEM JJIEMEHTOB B llepmommnueckon
CUCTEME U CTPOCHHEM UX ATOMOB.

Crpoenue BemiecTBa: BUAbl XUMUYECKON CBS3U. THIIBI KPUCTALIMYECKUX
PEmETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Krnaccudukanus XuMH4eCKUX peakluuil 0 pa3InyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE
YpaBHEHHUS.

[lonsiTue o ckopoctu Xxumuueckol peakuuu. lloHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHE 0 TOMOTre€HHBIX U TeTEepPOreHHBIX
peakuusx. [lonstue o xkaranuse. [lonstue o xumuueckom paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHSL.
OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKLIUM,  DJICKTPOHHBIM  OayaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIHOU peaKuuu. CocraBienue YpPaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIIOJIB30BaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 37IEKTPOIUTHYECKON TUCCOUMALMU. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annoHsl. MeXaHU3M IHCCOLMALIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconranuy. CUiIbHbIE U ClIa0ble AJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHA. Y CJIOBUS MTPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHbIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBAaHMM W cojJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O THAPOIN3E COJIEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIOB W HEMeTayioB (rpadura W anmaza), CIOXKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON pEeaKlHH
OT BO3JCHCTBUS pa3iINYHbIX (AKTOPOB, HCCIEAOBAHUE DIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYed H  COJIeU
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJACHHE  OIbITOB,



WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHUWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemeranbl 1 uX coeinHeHUA

OO6mrast xapakTepucThka TamoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3NUYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MNpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeJo4YamMH). XJIIOPOBOAOPOI.
ConsHass KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMPUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHeWIne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

OObmas xapakrepuctuka 35eMeHTOoB VIA-rpymnmbl. OcoOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (PU3NYEeCKUue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinora, (¢uU3NYECKHE M XUMHUYECKHE CBoicTBa (oOmme Kak
NPEACTaBUTENS Kjacca KHUCIOT W cleuupuyeckue). XUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThL. CONMM CEpHON KUCIIOThI, KAYECTBEHHAs PEAKLINs Ha
cyabdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mrast xapakTtepuctuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIECHHs. A30T, paclpOCTPAHEHHE B MPUPOIE,
¢uznyeckue u xuMudeckue cBoiictsa. Kpyrosopor a3ora B npupojsie. AMMHaK, ero
¢duznyeckrue 1 XMMHUYECKHEe CBOMCTBA, OJMyyeHUe U npuMeHenue. Coiau aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MojydyeHue, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crheuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MMHEPAJIbHBIX
ynoopeHnil. XuMu4ecKoe 3arpsi3HeHHe OKPYKarollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3MIecCKue U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mrast xapaktepucTrka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Monu(duUKauKu, pacIpoCcTpaHeHWe B MPUPOAE, (U3MUEeCKHe U XUMHUYECKHUE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux



dusznyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha J>KUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinoGanbHOr0 TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHavasIbHBIE MMOHATHA 00 OPraHMYECKUX BEHIECTBAX KaK O COCIUHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuposnHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl UX TepepaboTku (OEH3MH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJii B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COECINHECHUN.

Kpemunii, ero ¢usmyeckue u XHUMHUYECKHE CBOMCTBA, TMOJy4YeHUE U
npuMmeHenue. CoequHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e301macHOro MCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHEe 00pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
UX TPOTEKAHMSI, OMBITHL, OTPAXKAIOIIHME (PU3NYECKHE M XUMHUYECKHE CBOMICTBa
TaJIOTEHOB M MX COEJUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMyd XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasnamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JAeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PEaKIMK Ha Cyabdat-
WOH W HaOJIoJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX coeauHEHU (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBHIX U (HOCHOPHBIX yAOOpEeHUH, MoTyUYeHuUe,
coOuMpaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEJACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U U3ydyeHre NpU3HAKOB
UX IPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Mojenen
KPUCTAUTMYECKUX PpeIIETOK aimMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U W3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3YyYEHHE IMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJIEHHE C



MPOAYKIMEN CHIMKATHOM MPOMBINUIEHHOCTH, PELUICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTalllbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO6mast XxapakTepUCTUKa XUMUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemeHToB [, .
MeHnneneeBa u cTpoeHusi aToMoB. CTpOeHHE MeETaUIOB. MeTramndeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHUi MetauioB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTasuioB. O0nue
CIIOCOOBI TIONTYy4eHHUSI MeTauioB. [loHATHE O KOppPO3WHM METALIOB, OCHOBHEIC
cocoObl 3almMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTaiuibl: nojoxeHue B [lepuoandeckol cucrteMe XMMHUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJIEHUE B MPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUABl HAaTpusi W Kainusg. I[IprMeHeHHe MIENOYHBIX METAIUIOB U HUX
COCIUHECHUM.

[[lenouyHo3eMeNnbHBIE META/UIBl MAarHMud W KAJIbLUW: TOJIOKEHUE B
[lepuonnueckoin cucreMe XxuMudeckux siemeHToB [[. M. MeHnneneeBa, ctpoeHue
MX aTOMOB, Hax0XeHue B rpupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseimue coeauHEHUS Kaibldsg (OKCHUJ, THUIPOKCH, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJroMuHUN: TToN0XeHUE B [lepuoanyueckoit cCUCTEME XUMHUECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHMEe aToMma, HaxOKICHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATIOMUHHS.

Kenezo: nomoxenue B [leproandeckoil CUCTeME XUMAYECKUX 3JIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXKJIeHUE B mpupone. Pusnueckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIpOKCcHIbl U conn xkenesa (II) u xxenesa
(III), mx cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pa3laMyd METAUIOB M CIUIaBOB, WX (U3HUUECCKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTATOB KOPPO3HUH  METALIOB  (BO3MOKHO
WCITOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOIE
(BOBMOXKHO  HCMOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJbllHs, AJTIOMUHUS, I[IMHKA, JKEJIe3a
(1) u xeneza (III), meau (1), HaOnrOAEHME U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
MJJaMEHH HWOHAMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEUICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeunime
METaJUIbl U KX COCTUHEHUS.

XuMUA ¥ OKpY:KaLIas cpeaa



BemecTtBa n Marepuansl B IIOBCEIHEBHOM JKU3HM 4eJIOBEKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObITy. IlepBas momouns npu
XMUMHUYECKUX 0XKOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYy)KarolleW cpenbl (mpeaesibHas OIyCTHMast
KOHIIeHTpauus Bemiects, aanee — [11K). Ponb xumuu B pelieHnn 3KOJ0THYECKUX
po0JieM.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3l0B MaTEepHAIOB (CTEKIIO, CIJIaBbl METAIOB, MOJIMMEPHbIE
MaTepHabl).

Mesxxcnpeomemmuunie cea3u

Peasmmszanust mMeXnpeaMETHBIX CBSA3EM IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISTFOIIMXCS CHCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'0 [IMKJIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHATHS: HAay4dHbIM (akT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, IapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: Mmarepusi, aTroM, OHJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKas
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, FKOCUCTEMA, MHUHEpATbHBIE
yA00pEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPOIbI, MOJIE3HBIE
WCKOIIaeMBbIE, TOIUIMBO, BOJHBIE pECYpCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPAa3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIMYHOCTHBIE  PEe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OpPHUEHTAlUd H
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

[IEHHOCTHOT'O OTHOIIEHUSI K OTE€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TIOHUMAaHUS 3HAYECHUS XUMHUYECKON HAyKH B JKU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M TMpPaBWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJIHEHUH XUMHYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEIIECTBE U XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIME
OCHOBY 11 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHWUU 1O
XUMHUH, HEOOXOJMMBIC IS OOBACHEHUS HAOJIOAAaEMbIX MPOILIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPABOYHOU
JUTEpPaTypor, JOCTYIIHBIMH TEXHUYECKUMHU CpPEACTBAMH HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpPEC K OOYYEHWI0O M TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0OOpa30BaHUIO, MPOEKTHOW W  HCCIIENOBATEIbCKOM



NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTyPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpH  OOpalieHud C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyaa pa3imyHOTO poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE MPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHus ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON MpodhecCuOHATBLHOM ASATENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCS B MPOhEeCCUOHATBHOM Cpejie;

6) PK0JIOrHYecKOro BOCIIMTaHUS

HKOJIOTHYECKH 1eJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuJl 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, MOJyYyaeMble MPU U3YYCHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOM, JJI MTOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOphIE 0OeclneurnBaloT (QOopMUpPOBaAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBUA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISTH UX XapaKTEpHbIC



NPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MHOHSATHIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()AaKTOB U SIBJICHUM, BBIOMpPATh OCHOBAHUS U
KpUTEPUU ISl KJIAaCCU(UKALUK XMMHUYECKUX BEIIECTB M XUMHUYECKHX pEeaklui,
YCTaHaBIMBATh IPUUYMHHO-CJIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4EHHS,
CTPOUTb JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, AEYKTUBHBIE, 10 aHAJIOTHUH),
JIeJIaTh BbIBOJIbI U 3AKIIIOUEHUS;

YMEHHME NPUMEHATh B MpOIECCe IO3HaHWS MOHATHS (IpeaIMETHbIE WU
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja U ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TI03HABaTEeNbHBIX 337a4, ¢ yUYETOM
TUX MOJIEIBHBIX MPEJCTABICHUN BBISBISATh U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIOJB30BATh ITOCTABJICHHBIE BONPOCHI B KA4€CTBE WHCTPYMEHTA
NO3HAHMs, a TaKXKE B KaueCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OmbITa MO IUIAHUPOBAHMIO, OPraHU3allid M IPOBEIECHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro Pe3yJibTar, PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI 10 PE3yJIbTaTaM MPOBENEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMPATh, AHAJU3UPOBATH W HUHTEPHPETUPOBATH HH(GOPMALIIIO
pa3IMyYHBIX BUIOB U (POPM NpeACTaBICHUS, MOIYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl  JIUTepaTypa XHUMHUYECKOrOo COJAEpKaHMs, CIPaBOYHbIC
nocobust, pecypcbl MHTepHeTa), KpPUTUYECKHM OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl M 3ampOChl MPHU MOUCKE U OTOOpE
uHGOpMAIllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33Ja4 OINpeneIEHHOrO TUIIa, MPUOOPETEHHE OIbITa B
00JaCTH  MCHOJBb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUS UHPOPMALIK U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
apyrumu popmMamu rpaduKi ¥ KX KOMOMHAIIUSAMY;

YMEHUE UCIOJNb30BaTh W aHAIM3UPOBATH B Ipolecce y4yeOHOUW U
UCCIIEIOBATENbCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHnKaTHBHBIE YHHBePcaIbHble YUeOHbIe JeliCTBUS:



YMEHHUSI 3a/aBaTh BOMNpPOCHl (B XoAe Auaiora W (WIM) JUCKYCCUHU) IO
CYLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOKECHHON 3aa4H;

YMEHHSI  TPEACTABIATh  MOJYYEHHBIE  PE3YyJbTaThbl  II03HABATEIBbHOU
JEATEIIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAaX; JeJaTh MPE3CHTAIUIO
pe3yibTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0paTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHSI Y4€OHOr0 COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MMO3HABATEJIbHOW W MCCIEAOBATENBCKOM  JIEITEIBHOCTH MPU  PEUICHUH
BO3HHMKAIOIIMX NPOOJIEM Ha OCHOBE Y4Yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuid (00CyXaeHHsl, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbBD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OIpPEETsATh UEIU JEATEIbHOCTH, IUIaHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTEeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJISATh WA KOPPEKTUPOBATH
[PEUIOKEHHBIM QITOPUTM JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLICHUBATH COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LENIH, YMEHHUE
MCIMOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaracMbI€ B YCIOBUM 3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIbHOIO
COJlepKaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNeWCcTBUH, crnermuduuecKkue g TpPeAMETHOH o001acTh  «XHUMHS», BB
JEATEIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYyAITUsIX.

K xonity oOyuenus B 8 kijiacce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATHI: aTOM, MOJIEKYJa,
XAMUYECKUN  DBJIEMEHT, IMPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCUTEJbHAs aTOMHas |
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas
JIOJIsT XMMUYECKOTO DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIN 00BEM, OKCHJI, KUCTIOTA,
OCHOBAHHUE, COJb, JJEKTPOOTPULIATEILHOCTh, CTENECHb OKUCJICHUSA, XHMHUYECKas
peakius, KiaccuuKamus peakivil: peakiiuu COSAUHEHUsI, PEaKIUU Pa3I0KEHHUs,
peakiuy 3aMeIlIeHUs, pPeaKIMu OOMEHa, 3K30- M JSHJOTEPMHUYECKHE PEaKIIHH,
TeIUI0BOM 3(PGEeKT peakmuu, sSapo aToma, JJICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTaNb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApPHAsS W HEMOJSpHAS
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MacCOBasl J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIUsi) B paCTBOPE;



e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHSATUH U
OPUMEHATH ITH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLECHUI;

* HICII0JIB30BAaTh XUMHUYECKYIO0 CUMBOJIMKY JJIsi COCTaBJICHUs (POPMYJI BEIIECTB
Y YpaBHEHUI XUMUYECKUX PEAKIIHIA;

e OIIPEJIEISTh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENIEHb OKUCJIEHHUS 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJIEKHOCTD
BELIECTB K OINpPEAEIEHHOMY KJIacCy COSAUHEHHUH MO GopMyiam, BUJ XUMHUUYECKON
CBSI3M (KOBAJICHTHAs! 1 HOHHAsA) B HEOPTaHWYECKUX COCIMHEHHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBaTh  MOHMMAHHWE  MEPUOJUYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX IMOJOKeHusa B llepuogumueckoil cucreme, 3aKOHOB
COXpaHEHUs MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4€HUs, 3aKOHAa ABOTAIpO;

¢ OIIUCBHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy Ilepuonnueckoit
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpymnmna (A-
rpynmna)» u «mnobounas noarpymnmna (b-rpymma)», Maneie U OOJBIINE TEPUOIDI,
COOTHOCUTh 00O03HaueHMs, KOTOopble HMeroTcs B Tabmune «llepuoguueckas
cuctemMa XxuMuuyeckux odseMmeHtoB JI. M. MeHneneeBa» ¢ 4MCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsn
A1pa, oOLIee YUCIIO 3JIEKTPOHOB U PACHPEICIICHUE X O 3JIEKTPOHHBIM CJIOSM);

e KJIaCCU(PUUUPOBATh XUMHUYECKUE DJIEMEHTBHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKUE PEAKIMHU (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TerIoBoMy 3P DEKTy);

e XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBOMCTBA BELIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAAasl ONHUCAHUE MpPUMEpPaAaMU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX Ka4ECTBEHHOIO
COCTaBa, BO3MOKHOCTH NPOTEKAHHMSI XUMHUYECKHX MPEBPALIECHUNA B Pa3IU4HbBIX
YCIIOBHSIX;

e BBIYUCJIATH OTHOCUTEJIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, NMPOBOJAUTH PACUETHI M0 YPABHEHHIO XUMHUYECKOU
peakuuu;

e IPUMEHSTh OCHOBHBIE OINEpallii MBICIUTENbHON AESTENbHOCTA — aHau3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTeMaTU3aIuI0, KIIacCU(UKAIUIO, BhISIBICHUE
NPUYUHHO--CIIEICTBEHHBIX CBSI3€M — I HW3Y4YeHUs CBOMCTB BEIECTB U
XUMUYECKUX PEAKIINM, €CTECTBEHHO-HAYyUHbIE METO/bl NTO3HAHUS — HAOIOACHHUE,
U3MEpEeHue, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

e CJIEJIOBATh MPaBHUJIaM TMOJIb30BAHUS XMMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
00OpyI0BaHUEM, a TAaK)Ke MpaBuiIaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSAMU IO BBIMOJHEHUIO JIA0OPATOPHBIX XHMUYECKUX OIBITOB IO
MOJyYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOAOPOJA M KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCCOBOW JOJIEH PACTBOPEHHOTO



BCIIECTBA, IUIAHUPOBATH M MPOBOJAWTh XUMHUYECKHAE JKCIIEPUMEHTHI  I10
pacro3HaBaHHWIO PACTBOPOB IIEJIOYEH W KHUCIOT C IOMOIIBI0 HHIUKATOPOB
(;rakMyc, dheHondTaenH, METUIOPAHXK U JIPYTHE).

K kxoniy oO0yueHus B 9 Kjiacce mpeMeTHbIC pe3yiIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHUH:

e PACKPBIBATh CMBICT OCHOBHBIX XHUMHUYECKHX TMOHSATHH: XUMHYECKUN
DJIEMEHT, aTOM, MOJICKYyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BaJCHTHOCTb, d3JEKTPOOTPUIATENBHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKas PEaKIusi, XUMUYECKas CBS3b, TEIIOBOW 3(PQeKT peakmuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOp, AJICKTPOJUTHI, HEIIEKTPOIUTHI, DIICKTPOITHTHICCKAS
JUCCOLIMAIS, PEaKIIMU HOHHOTO 0OMEHa, KaTaln3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTUMbIe W HEOOpAaTHMBIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKkiuy, OKHUCIUTENh, BOCCTAHOBUTENIb, OKHCICHHE W BOCCTaHOBJICHHE,
aloTponus, aM(@OTEepHOCTh, XUMHUYECKas CBI3b (KOBAJIGHTHAs, HWOHHA,
MeTaJuInyecKasi), KpUCTaJUIMYecKas peniéTka, KOppO3us METaUIOB, CILIABHI,
CKOPOCTh XHMHUYECKOW peaKIuu, MpeaenbHO nomyctumasi kouueHtparms I[1JIK
BEIIECTBA;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSTUH U

IIPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX MIPEBPALLCHMUI;

¢ ICTOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OIIPEACIIATH BAJEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKUX DJIEMEHTOB B
COEIMHEHHAX Pa3jIU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (opMysaM, BHJ XUMHUYECKOW CBsI3U (KOBaJEHTHas,
WOHHAs, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHMSX, 3aps] HOHA 10
XUMUYECKON (popmysie, XxapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COEIMHEHHI, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

epackpeiBaTh cMmbich Ilepuommyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro MOHWMAHME: ONUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB: PA3iIMyaTh MOHITHUS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynmna (b-rpynna)», mansie u
Oonblllie TMEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEITCA B
NEPUOANYECKON TabnmuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAl sApa, oOIlIee YUCIO 3JIEKTPOHOB U
pacrpeiesieHie UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTHU
B U3MEHEHHUH CBOMICTB 3JIEMEHTOB U UX COCIMHEHUN B MPEIEIIaxX MAJIbIX NEPHUOIOB
Y TJIABHBIX MOATPYIN C YYETOM CTPOECHHS UX aTOMOB;

e KJIacCCU(ULIMPOBATh XMMUYECKUE 3JIEMEHTHI, HEOpPraHWYeCKHe BELIeCTBa,
XUMHUYECKUE peakiuu (10 YUCITy U COCTaBY YYACTBYIOIIMX B PEAKI[UU BEILECTB, IO
TerIoBoMy 3(h@eKxTy, MO0 HU3MEHEHUIO CTENEeHEeW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);



e XapaKTEepPU30BaTh (OMHCHIBATh) OOMME ¥ CHeNUPUISCKHE XUMHYECKUE
CBOMCTBA TMPOCTBIX U CIJIOXKHBIX BEHIECTB, MOJTBEPKJ]as OMKHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

e COCTaBJISATh YPABHEHUS JIEKTPOIUTUUECKON TUCCOIUAIIMN KUCIIOT, IeI04Yei
U COJIel, TOJIHBIE U COKpAIlI€HHbIE YpaBHEHUS pEaKIUMid HMOHHOrO0 OOMEHa,
YpaBHEHUSI PEaKIUi, MOJITBEPKIAIONINX CYIIECTBOBAHUE TI'E€HETUYECKON CBS3U
MEK]ly BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;

e IPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa Mo (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakIuu;

e COOJIIO/IaTh TIPaBUJIA MOJIb30BAHUSI XUMUUYECKOW MOCYI0M U J1a00paTOpHBIM
o0opy/I0BaHUEM, a TaK)Ke IMpaBuUiia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMA 110 BBINNOJTHEHUIO JITAOOPATOPHBIX XMMHYECKUX OIBITOB IIO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAaKa U YTIECKUCIOTO Ta3a);

e IPOBOJIUTh PEAKIIMH, MOATBEPKAAIONINE KaueCTBEHHBIN COCTaB Pa3IMYHbIX
BEILIECTB: PACIO3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OPOMUJI-, UOTUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHbI AMMOHHS M HOHBI
M3YUYEHHBIX METAJJIOB, TPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEILIECTB;

e IPUMEHATh OCHOBHBIEC OMEPAIIMU MBICIUTEIBHON AEATEITbHOCTA — aHAIN3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEeHHEe, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJIECTBEHHBIX CBA3€U — JUIsSI U3y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKLINM,
€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHUA —  HAOJIOJEHUEe, H3MEpEHUeE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (peaibHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
HanmMmeHnoBanue
Ne (undposbie)
pa3iesioB U TeM KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypchl
Paszpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XUMHSA — BaKHas
00J1aCTh
bubnunorexa LIOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f41
p 837¢c
JEATENLHOCTH
yeoBeKa
Bemecra bubnunoreka LIOK
1.2 XHUMHUYECKHE 15 1 https://m.edsoo.ru/7f41
peaku 837¢c
Uroro no pazneny 20
Paznen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
Boznyx. Kucnopon. bubmuoreka [IOK
2.1 [Moustue 00 6 https://m.edsoo.ru/7f41
OKCHIax 837¢c
bu6mmoteka IIOK
Bonopox.Ilonstue
2.2 AOPOA 8 1 https://m.edsoo.ru/7f41
0 KHCJIOTaxX M COIAX
837¢c
Bona. PacTBopsl. bubnuoteka [JOK
2.3 [Tousatue 00 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHHUAX 837¢c
OCHOBHBIE KJIacChl bu6mmoteka IIOK
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41
COCIMHEHU 837¢
Hroro no pazneny 30

Pazpnen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckunx 3j1ementon /1. U.
MenpeneeBa. Ctpoenue aToMoB. XuMu4eckasi cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1

Ilepuoanueckuit
3aKOH U
Ilepuoauueckas
cucremMa
XUMHUYECKHUX
anemenToB 1. U.

but6mmoreka [IOK
https://m.edsoo.ru/7f41

837¢c




Menpene-eBa.
Ctpoenue aToma

XUMHYECKas CBIA3b.

bu6nmmoreka [IOK
OKHCIUTENBHO-
3.2 8 https://m.edsoo.ru/7f41
BOCCTaHOBHUTEIIbHBIE
837¢
peakuuu
bu6nmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41
837c
bubnmmoreka [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41
837¢
OBIIEE KOJIMYECTBO
YACOB I1O 68

I[TPOTPAMME




Ne HaumenoBanue

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

3J1€MEHTOB V A-
rpynmsl. A30T,

dhocdop u ux

(uudpossbie)
n/ pa3aeyioB U TeM Bcer  Kontpoabn IIpakTnyeck
o0pa3oBaTte/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoTsl
pecypchl
Pa3nea 1. BemecTBo U XuMH4YecKkne peakiun
[ToBTOpEHME M
yriIyOJIeHHE bubnmoreka [JOK
1.1 3HAHUM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJiacca
OcHOBHBIE
bubnunoreka LIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 16
peakuui o
DIEKTPOJIUTHYECK
asi JUCCOLMAIINSL. bubnunorexka LIOK
1.3 XUMHYCCKHE 8 1 1 https://m.edsoo.ru/7f41a6
peaknuu B 36
pacTBopax
Hroro o pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
OO6mmas
XapaKTEePUCTHKA
bubmmoteka IIOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA- 16
TPYIIIBL. o
I"amorensl
OO6mas
XapaKTEePUCTUKA
but6mmorekxa [IOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynisl. Cepa u e€ o
COCMHEHHUS
O6mas
XapaKTEePUCTHKA
bubnunoteka LIOK
XUMHUYECKUX
2.3 7 1 https://m.edsoo.ru/7f41a6

36




COCIUHECHUA

OOmas
XapaKTePUCTHKA
XAMUYCCKHUX bubnmoreka [IOK
2.4 sieMeHTOB IVA- 8 https://m.edsoo.ru/7f41a6
rpynmnsl. YTiaeposa 36
Y KPEMHHUM U UX
COEIUHEHHNS
Hroro no pazaeny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
N bubnunoreka LIOK
OO6m1ue cBoiicTBa
3.1 H 4 https://m.edsoo.ru/7f41a6
METAILIOB
36
Baxneiimme bu6nmorexa LIOK
3.2 METaJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COCIMHCHMUS 36
Uroro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

BemiectBa u bubmmoteka IIOK
4.1 MaTepHasl B 3 https://m.edsoo.ru/7f41a6
JKM3HHU YelOBEKa 36
Uroro no pazaeny 3
bu6nmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 63
YACOB IIO

I[MTPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 bubmmorexa LHOK

A https://m.edsoo.ru/ff0d227¢e
[Tpaktruyeckas padora Ne 1 «IIpaBuia paboTs
3 B 1a00OpaTOPUH U IIPUEMBI OOPAILIEHNS C 1 bubmmorexa LHOK
patop p P https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)

4 Yucteie BemecTBa U cMech. CIocoObl | bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaxTrueckast padbora Ne 2 «Pa3nenenue

5 Cl\f@CGﬁ (Ha @ I/III)VIC € OYMCTKHU nozllsa €HHOM 1 bubmmorexa [OK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBIL I MOJICKYITBT https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHE DJIEMEHTBI. 3HAKU (CUMBOJIBI) | bu6mmorexa [IOK
XUMHUUYECKHX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U cI0KHBIE BElleCcTBa 1 bubmmorera [TOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYIIAPHOE VUCHUE 1 bubmmorexa [TOK

YIIPHOS YA https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmoreka [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOT0 3JIEMEHTA B bubmuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Moib. Mosipaast bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHY€ECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojmuecTBa, MacChl BEIIECTBA 10 bubnuotexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKuX peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS Bubmmorexa LHOK
A P > SAMEHIEHIT, https://m.edsoo.ny/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukoneauct. O6o0eHne u bubmmorexa [TOK
I HCT. Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aI1s 3HAHUH
20 Konrtponsnas padora Nel mo teme «Bermecta bubnnorexka [JOK
U XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kncn}(;xo — BIIEMEHT U IIPOCTOE BE y;(CTBO brbmorexa HOK
pol P HHECTEO- https://m.edsoo.ru/f0d448e
O30H
22 dOusndecKkrue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK




KHCII0po/ia (peaKIuK OKUCIICHHS, TOPCHHE).
ITonsaTHEe 00 OKCUIaX

CriocoOsl MosTy4eHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

23 J1a00paToOpHH U MPOMBIIIIEHHOCTH bubmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 MMOHSATHE O T(i)q)MongquCKOM paBHeHI/II/I bubmorexa [IOK
P P : https:/m.eds00.ru/ff0d4790
9K30- U SHJOTCPMUUYECKHUX PEAKIIHIX
TormmuBo (HedTh, YroJib U METaH).
25 3ar $I3H€I§I/Ie(1];03 a a, CII0COOBI Zro bubmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydueHnne u coOupanue KHCIopoaa bubmorexa [TOK
ya . p poa, https://m.edsoo.ru/ff0d4ae?2
W3y4YEHUE €ro CBOMCTBY
7 Boxopon — s51eMeHT U IIpOCTOE BELECTBO. bubnnorexka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 Ilo € 0 KHCJIOTax 1 CO
TUITHE © IHETOTAX 1 COTX https:/m.edsoo.ru/ff0d50d2
30 CriocoObI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas padora Ne 4 o Teme
31 «ITonyuyenne u coOnpaHue BOAOPOIa bubmorexa [IOK
i oHp AOPOAE, hitps://m.edsoo.ru/fi0d4f42
M3y4YeHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 M i 00BE .3 A
OJUAPHBIHM OOBEM Tas0B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e¢
33 Breruucnenus 00b€Ma, KOJIUYECTBA BEIISCTBA bubmuoreka [JOK




rasa o ero U3BECTHOMY KOJIHYECTBY
BEIIECTBA UIIH 00BEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
PeaKtin Ha https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI bubmorexa LOK
a https://m.edsoo.ru/ff0d587a
bu6mmorexa [IOK
36 Cocras ocHoBanuii. [Tonsitue 00 nHAMKATOPax
A p https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachlieHHnbie u
37 HEHAaCBIIIIEHHBIE PaCTBOPEL. MaccoBast mois bubmmorera [TOK
. p PRI A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
18 KonTponbnas padorta Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
[IpakTuueckas padora Ne 5 o Teme
39 «IIpurorosieHue pacTBOPOB C OMPEAEIEHHON bubmorexa LOK
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIIECTBAY
40 VYpok k robunero JI.11. MenneneeBa
41 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOICTBA
42 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
43 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonyyenue u XMUMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [TonydyeHue u XuMHUUYECKHE CBOMCTBA KUCTIOT bubmorexa [OK
e https://m.edsoo.ru/ffOdfee2
47 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
43 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
49 ['eneTnyeckas CBsI3b MEXKIy KiIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
50 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
m H https://m.edsoo.ru/00ad9cb2
51 KontpomnbHas padora Ne3 o reme "OcHOBHBIE bubnuoreka [IOK
KJIACCHl HEOPTAaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[lepBble NONBITKH KIacCUPUKALIII
52 XI/II\I/OII/I‘IGCKI/IX 3JIEMEHTOB ?IOH}ITI/IC 0 rpymnmax bubmmorexa [OK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
53 cHucTeMa XMMU4YecKux annemMeHToB . U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
54 Ilepuoapl, rpynmEel, Mo TIBI bubmmorexa LOK
P > TPYITHEL, TOATPYT https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIED. bubnuoteka [JOK
H3oTomsr https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
. bubmuoreka [JOK
56 aneMeHToB [lepuoanyeckoii cucremsr . H.

Menpeneena

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XHUMHUYECKOI'O 3JICMCHTA I10

bu6mmoreka [IOK

57 I1 7
ero nosioxeHuto B [leproguyeckoit cucreme hitps-//m.cdsoo.ru/00adag 24
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
58 a3BUTHUS HAyKH U Ipaktuku. J. 1 bubmotexa [TOK
P YK B p . A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, M€1aror U rpaKJJaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
59
XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
60 Honua ecKasi CBSI3
HIFET XIMITICCRas CBA3H https://m.edsoo.ru/00adac34
61 KoBanenTHast nosipHas XUMUUYeCKas CBI3b bubmmorexa LHOK
P https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
62 KoBaneHnTHas HenossipHas XUMUYECKAs CBSI3b
https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
63 C
TCTEHb OKUCIICHIA https://m.edsoo.ru/00adae28
64 OKHUCIINTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINHI bubnnorexa LIOK
peaxh https://m.edsoo0.ru/00adb076
65 OKUCIATEIN U BOCCTAHOBUTEIN bubnnorexa LIOK
https://m.edsoo.ru/00adb076
66 Kontponbras padota Ne4 o reme «CtpoeHue bubnmoreka [JOK
aToMa. XuUMHUYECKas CBAI3b) https://m.edsoo.ru/00adb486
67 PezepBHblit ypok. O6o011eHNE U bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1E 1 bubnnorexka [JOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
69 PezepBHblit ypok. O000111eHNE U bubnuoreka [IOK

cucTeMaTu3alus 3HaHu|

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoOMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIKNE HA CKOPOCTH 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
P peak hitps://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponanse coiei bubnmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbhas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIIHAIIUSI Eubmorexa IIOK
p g HHATH. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/Ie CBI;fICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[ToxyueHnune coISTHOI KUCIIOTHI bubmorexa LIOK
yi N _ ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
pEareHToOB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOIU(DUKAIIUN CEPBHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mast XapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMUYECKHE CBOWCTBA, IOIYyYEHUE U bubmorexa [TOK
> HOIYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o teme
30 «ITonydyeHne amMmmmuaka, U3y4yeHue ero bubmmorexa [JOK
oy > 1Y https:/m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®Pochop. Okenn pocdopa (V) n

33 @ocgo pHaSI KncnfTa q)(ppljsn(qe)CKHe " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂzecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gpuzndeckune u bubnmuorexa [JOK

XUMHYECKHUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yriekucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 3314 110 TEME bubnuotexa [JOK
«BaxHeie HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»

KonTponbHnas padora Ne3 no teme
42 «BaxHeire HeEMETaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00aec0e18
COCTUHEHUS»
OO0mas XxapakTepruCcTUKa XUMHIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MeTa/UInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METAJIJIOB
XUMHYECKHE CBONCTBA METAJIIOB.

. bubmuorexa [JOK

44 DIIEKTPOXUMUYECKUH P

HaIPsHKEHUN METaJllIOB

https://m.edsoo.ru/00ael 156




bu6mmoreka [IOK

45 IToHsATHE O KOPPO3UU METAJIOB
pp https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
46 €JIOUHBbIC METAJIJIBI
1 https://m.edsoo.ru/00ae14b2
A7 OKcuabl U THAPOKCUJIBI HATPUS U bubnunoreka [JOK
KaJlis https://m.edsoo.ru/00ae14b2
OO0mue cnocoObI MOTYYEHUS
MeTtaioB. CraBbel. Beruncienus mo
48 aBHEHUSIM XUMUYECKUX PEaKIUi bubnmnorexa LIOK
yp PCAKLIHH, https://m.edsoo.ru/00ael1156
€CJIM OJITMH U3 PEareHTOB COJEPIKHUT
puMecHu
49 [IenoyHo3eMeEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KBNS bubmmnorexa [IOK
4 H https://m.edsoo.ru/00aecl5e8
51 O00011IeHNE U CHCTEMATH3AIUS
3HAHUN
50 JKEcTKOCTH BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTH BOIBI 1 METOIHI €€ bubnmnorexa LIOK
" a a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

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




OKCI/IIH:I, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEI6HI/IG 1A CUCTEMAaTHU3ALH
3HAHUU
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U KX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM /101U BbIXOJa MPOAYKTa
peakuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHUHN
Konrtponsnas pabora Ne4 o teme
62 «BaxxHe#mme MeTaIbl U UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOMW KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMATHU3AlMS 3HAHU I https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




cHcTeMaTH3amus 3HaHuH

68 PesepBublit ypok. O6o0mIeHnE 1

cHCcTeMaTH3aIus 3HaHUuH

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

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