MWHHUCTEPCTBO IMTPOCBEIEHUS POCCUMCKOUN ®EJIEPAIIMN
MunucrepcTBo o6pazoBanust OpeHOyprckoit ooaacTu

Otnen oOpazoBaHus aAMUHKUCTpauuu byrypycianckoro paiiona
MBOY "Koposunckas COLIT"

MYHULIMMANTbHOE BIOJXETHOE
OBLLEOBPA3OBATE/IbHOE YYPEXKIEHWE "KOPOBUHCKAA
CPE[IHAA OBLLEOBPA3OBATE/IbHAA LLKOJTA"
BYIYPYCITAHCKOrO PAIOHA OPEHBYPTCKOW OBNIACTU

COI'TTACOBAHO IMPUHATO YTBEPXIEHO
PYKOBOIMTEID Ha 3acelaHuu Hupextop MBOY
METOJUYECKOTO COBETA Nelaroru4ecKoro coBera «Koposusnckas COIL»
MBOY «KopoBuHCKas MBOY «KopoBuHCKas H.IT.Conpmarkuna
COI» COMI» ITpuka3 Nel61

O.B.T'apkuna IIpoToxox Nel ot «31» aBrycra 2023r.
«31» aprycra 2023r. ot «31» aBrycra 2023r.

PABOYASA ITPOTPAMMA

(ID 2476844)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»

JU1s1 oOyuarommxcs 8 — 9 kimaccon

c.KopoBuno,2023



HNOACHUTEJIBHASA 3AIINCKA
IIporpamMMa Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3OBaHHWs COCTaBIIEHA Ha OCHOBE TPEOOBAHMHA K
pe3yibTaTaM  OCBOCHHS OCHOBHOH  00pa3oBaTeNbHOM MpOrpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHus,
npencrasieHHsix B @PT'OC 00O, a Takxke Ha ocHOBE (eaepalabHOil paboyeil mporpaMMbl BOCIIUTAHUS H C YIETOM
KOHIENIINHA TIPeroaBaHusl ydeOHOro mpeaMmera «XHUMHS» B 00pa3oBaTeNbHBIX OpraHusamusx Poccuiickoit
®denepauuu.

[TporpaMma 1o XUMUH AAET MPEICTABICHNUE O LENSIX, OOIIeH cTpaTerni 00y4eHUsl, BOCIIUTAHUS U Pa3BUTHUS
o0Oydarommxcs CpeACTBaMH Yy4eOHOTO TpeAMeTa, YCTaHAaBIUBAeT 00g3aTeNbHOE TPEIMETHOE COMAepIKaHue,
MpEeAyCMaTpPUBAET PaCIpeleCHUE €ro Mno KiaccaMm U CTPYKTYpUPOBAHME IO pasfenaM U TeMaM MpOorpaMMbl MO
XUMHH, OINpeAensieT KOJUYECTBEHHbIE W KayeCTBEHHBIE XapaKTePUCTUKH COJAEP)KaHUSA, PEKOMEHIYyEMYIO
MOCJIEIOBATENIBHOCTh HM3YYEHHS XUMHHU C YYETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHU
y49e0HOTO TMpoIecca, BO3PACTHBIX OCOOEHHOCTEH OOyYaromuxcs, OMpeaesieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTENbHONM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMs, a TakKe TpeOOBaHMK K pe3yJbTaTaM OOyYeHHUs XMMHUH Ha ypOBHE LeJNeH H3ydeHHs
MpeaMeTa ¥ OCHOBHBIX BHOB Y4eOHO-TTO3HABATENFHOM NEATEIBHOCTH OOYYAaromIerocsi 0 OCBOCHUIO Y4eOHOTO
COJIepIKaHusl.

3HaHUe XUMHUH CIY)KUT OCHOBOMU 7151 POPMUPOBAHUST MEPOBO33PEHUS 00YUaIOMIErocs, ero MpeCTaBIeHuH O
MaTepualbHOM €IWHCTBE MHpa, BAXKHYIO pONb WrpaloT (OpMUpyeMbIe XHMHEW MPEICTaBICHUS O
B3aMMOTIPEBPAIICHUSIX SHEPTHH U 00 SBOJIIONNN BEIIECTB B MPHUPOJE, O MYTAX PEIISHUS TI00ATBHBIX MPOOIIeM
YCTOHYHMBOTO Pa3BUTHS YEJIOBEUSCTBA — CHIPHEBOM, SHEPTETUUECKOM, MHUILEBON M 3KOJOTHYECKOH 0E30MMacHOCTH,
poOIIeM 37paBOOXPaHEHUSL.

N3yuyenue xumuu:

CIOCOOCTBYET peasn3allii BO3MOXKHOCTEH AJIsi caMOpa3BUTUSI U (OPMHUPOBAHHS KyJIbTYpPhl JIUYHOCTH, €&
o011e# 1 QyHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOYYArOMIMXCs, HABBIKOB WX
CaMOCTOSITETFHONW y4eOHON AEsTeThHOCTH, DKCIIEPUMEHTATBHBIX M HCCIENOBATEIHCKUX YMEHHHA, HEOOXOIMMBIX
KaK B TIOBCEIHEBHOM JKU3HH, TaK U B TPO(HECCHOHATILHOM JEesITebHOCTH;

3HAKOMHT CO CITEITU(UKON HAyIHOTO MBITIUICHUS, 3aKIaIbIBAET OCHOBHI IIEJIOCTHOTO B3TJIs[a HA €IUHCTBO
MIPUPOJIBI ¥ YEJIOBEKA, SBISETCS OTBETCTBEHHBIM ATAioM B (DOPMHPOBAHWN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH
obyJaronmxcs;

Croco0CTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K IPUPOJIE, K
YEII0BEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOEe 00pa3oBaHme 00yJatonuXcsl.

JanHble HanpaBiieHUs B 00YYSHUU XUMHU 00E€CTIEYHBAIOTCS crielu(UKOi collepkaHus y4eOHOro npeaMeTa,
KOTOPBIi SIBJISIETCS TEarornIecKy aIaliTHPOBAHHBIM OTpaKeHHEeM 0a30BOH HAYKH XUMHHU Ha ONPeIeIEHHOM dTare
€€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs OPHEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMHCS
CHCTEMBI MePBOHAYATLHEIX MOHATHI XUMHUH, OCHOB HEOPTaHUYECKON XUMUU M HEKOTOPHIX OTACIBHBIX 3HAUUMBIX
MOHSATUI OPraHUYECKOU XUMUHU.

CtpyKkTypa cojiepKaHHUs MPOTPaMMbI 10 XUMHH C(HOpMHUpPOBaHA Ha OCHOBE CHUCTEMHOTO IOAXO0Na K e
nzydenuto. CofepKaHue CKIIIBIBAETCS U3 CHCTEMBI MOHATHA O XUMHYECKOM DIIEMEHTE M BEIIECTBE W CHCTEMBI
MOHATHH O XUMHYECKOW peakiuud. OO0e 3TH CHCTEMBl CTPYKTYpHO OpPraHM30BaHBl 0 TPHUHIUILY
MOCIIEA0BATENIBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPENCTABICHUN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenpeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHHsI O CTPOEHUU aToMa U XMMHYECKOH CBS3H;

— IPEACTaBICHUN 00 IEKTPOIIMTHYECKON TUCCOLMALIMK BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HAHUSI PACCMATPHUBAIOTCS HA OCHOBE AMITMPHUYECKH TTOIYUYSHHBIX U OCMBICIICHHBIX (haKTOB,
Pa3BHBAIOTCS TOCIEIOBATEILHO OT OJHOTO YPOBHSA K JPYrOMYy, BBIIOJNHSA (QYHKIUH OOBSCHEHHS W
MIPOrHO3MPOBAHUS CBOWMCTB, CTPOEHHA M BO3MOXKHOCTEH NMPAKTUYECKOTO NMPHUMEHEHMSI U TOJYUYEHMs H3ydaeMbIX
BEIIIECTB.

OcBoeHKe MporpaMMbl 10 XHUMHH CHOCOOCTBYeT (OPMHUPOBAHHIO TMPEJCTABICHUS O XUMHUYECKOU
COCTAaBJISIIONICH HAYYHON KapTUHBI MUPA B JOTUKE €€ CUCTEMHOM MPUPObI, IEHHOCTHOIO OTHOIICHHUS K HAYYHOMY
3HAHUI0O M METOJaM TO3HaHUS B Hayke. V3ydeHHMe XUMUU NPOUCXOAUT C MPHUBJICUCHUEM 3HAHUU H3 paHee
M3YUYCHHBIX YUEOHBIX TIpeaMeToB: «OKpyxKarouui Mupy, «bromorus. 5—7 kimacce» u «Pu3nKa. 7 KiIaccy.

IIpy w3y4YeHMHM XUMUU TPOUCXOIUT (POPMHpPOBAHHWE 3HAHWN OCHOB XHMMHYCECKOW HAyKH KaK OOJacTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTHUECKON AEATEINBHOCTH YEIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM
KYJIBTYpBI. 3a7a4a y4eOHOro NpeMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBl XMMUYECKUX 3HAHUNA — Ba)XKHEHIIINX
(akTOB, TOHATHHA, 3aKOHOB W TEOPETUYECKUX IOJNIOKEHHUH, JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO
xXapakTepa, A3bIKa HayKd, B MPUOOIIECHUN K HAyYHBIM METOJaM ITO3HAHUS MPH M3YYCHUHU BEIIECTB M XUMHUECKUX



peaxiuii, B hOpMHUPOBAHUH U PA3BUTHH ITO3HABATENBHBIX YMEHUH M MX MPUMEHEHNHU B Y4eOHO-TI03HABATEIBHON 1
y4eOHO-MCCIeI0BaTENbCKON e TeNbHOCTA, OCBOCHMH IMpaBMJI 0€30MacHOro oOpalieHrs C BeIIecTBaMH B
MIOBCEAHEBHOMN JKU3HMU.

[Ipu u3ydeHMn XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs Ba)KHOE 3HAYCHHE MPUOOPEIH TaKue
eNH, Kak:

— ($opMHpOBaHNE WHTEIUIEKTYAIILHO Pa3BUTONW JTMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITETIbHOMY MPUHATHIO PEIICHHH, CIIOCOOHON alanTHPOBAThCS K OBICTPO MEHSIOMINMCS YCIIOBUSM JKU3HH;

— HampaBIIEHHOCTh OOydYeHWS Ha CHUCTEeMaTHYeCKOe MPHOOIEeHHe OOyJaloMMXCs K CaMOCTOSATENBHOM
MO3HABATENIFHOW JESITeTbHOCTH, HAayYHBIM METOJaM TIO3HaHUS, (OPMHUPYIOIMIMM MOTHBALMI0O W Pa3BUTHE
CIIOCOOHOCTEH K XUMMH;

— obecrmiedeHne YCIOBUH, CIIOCOOCTBYIOIIUX MPHOOPETEHHIO OOYYArOIIMMKUCS OIBITa Pa3HOOOpa3HO
JIESTeIbHOCTH, TIO3HAHWS W CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHINH), HWMEIOIINX
YHHUBEPCAIbHOE 3HAUCHUE IJIS1 Pa3IMYHBIX BUIOB JESITEIbHOCTH;

— (opmupoBanne oOmiell QyHKIMOHATBHON M €CTECTBEHHO-HAYYHOW I'PaAMOTHOCTH, B TOM YHCIIE YMEHHM
OOBSACHATH M OLIEHWBATH SBJICHHUA OKPYXKAIOIIETO MHpPA, MCIIONB3YS 3HAHWASA W OIBIT, MOTyYeHHbIE MPH H3YICHUN
XUMUH, TPUMEHSATh UX TIPU PEIICHUH TPOOJIeM B TIOBCEIHEBHOM JKU3HU U TPYJIOBOM JCATEIHHOCTH,

— (¢opMupoBaHue y OOYyYAIONIMXCS TYMAHHCTUYCCKMX OTHOIICHUWH, MOHMMAHUS I[CHHOCTH XUMHUYECKUX
3HAHWUU I BBIPAOOTKH SKOJIOTHYECKH IIeNIecO00pa3HOro MOBEACHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEJSIX
COXPaHEHUs CBOETO 3[I0POBbS U OKPY>KaIOIIEH MPUPOAHOU CPENBbI;

— pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTpPOJIO M CAMOBOCIHTAaHHIO Ha OCHOBE
YCBOGHHUS OOIIEUeIOBEYECKIX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGWIS W HANpaBICHHOCTH
JAbHENTIero 00ydeHusl.

OOmiee YMCIIO YacoB, OTBEAEHHBIX Ul M3YYCHHUs] XMMHUHM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHM,
cocraisieT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B He/ien0), B 9 kitacce — 68 yacoB (2 yaca B HEZICIIO).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIe XUMHYECKHE IOHATHS

IIpenmer xuMun. Poinb XUMUM B )KU3HU 4elOBeKa. XUMUS B CHCTeMe HayK. Tena u BemecTBa. Pu3nyeckue

CBOIMCTBa BELIECTB. ATpEraTHoOe COCTOsSHUE BellecTB. [IoHATHE 0 MeTofax MO3HaHMSA B XMMHH. YHCThIE BELIECTBA U
cMmecu. CriocoObl pa3ieneHus CMecei.

ATOMBI M MOJIEKYJIBl. XUMHYECKHE 37eMEHTbl. CHMBOJIBI XMMHUUYECKUX 3JIE€MEHTOB. IIpocThie M ClOXKHBIE
BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTAaBa BEILIECTB.
OtHocurenpHasi aroMHasi Macca. OTHOCHTENbHAsE MOJIEKYJISIpHAast Macca. MaccoBasi 1011 XUMUYECKOTI'0 3JIEMEHTa B
COCIMHEHHH.

KomnuectBo BemectBa. Moabs. MonsipHas macca. B3aumMocBsI3p KOJIMuecTBa, Macchl U YMCIa CTPYKTYPHBIX
eauHul BemecTa. Pacuérsl mo opmynaM XUMHYECKUX COEAUHEHUH.

dusnyeckre U XMMUYECKUE SBICHUSA. XUMHMYECKas peakuus U e€ NpU3HaKu. 3aKOH COXPAHEHHS MacChl
BeIIeCTB. XUMHUUECKUe ypaBHeHH. Knaccupukanms XUMUIECKUX peakuid (COCAMHEHHS, Pa3IOKEHHS, 3aMEIeHHS,
oOMeHa).

Xumuueckuit IKCnepumMenn.

3HaKOMCTBO C XHMHUYECKOH TIOCYJOW, MpaBWiiaMu pPabOThl B jabopaTopuu W mpuéMamMu OOpallleHUs C
nabopaTopHbIM 000pyIOBaHUEM, H3YUYCHUE U ONMHCaHUE (PU3MYECKUX CBOWCTB 0Opa3lOB HEOPraHMUYECKHX BEIIECTB,
HaOmroneHne Gu3nyeckux (IIaBjJIeHHE BOCKA, TasHUE JIbJA, PACTHPAHHUE caxapa B CTYIKE, KUIICHUE U KOHAEHCALUs
BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYM, NMPOKaJIMBAHHE METHOW IPOBOJIOKH, B3aMMOJIECIHCTBHE Mela C KHCIOTOM)
SBJICHUH, HAONMIOJEHWE W OIMCAHWE TPHU3HAKOB TIPOTEKaHWs XHUMHUYECKUX peaknuid (pas3lloKeHHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XIOpuaoM Oapws, pasioxeHwne ruapokcuma menu (lI) mpm HarpeBanum,
B3aMMOJIeHicTBUE jkene3a ¢ pacTBopoM comu menu (ll), m3ydenme cmocoOOB pasfeneHuss cMecel: ¢ MOMOIIBIO
MarHuTa, GUIbTPOBaHKE, BHINIAPUBAHKE, TUCTWILIANMS, XpoMaTorpadus, MpoBeIeHHEe OYHCTKH MOBAapeHHON COJIH,
HaOJIOJIEeHNEe W OIUCAaHME pPEe3yNbTAaTOB IPOBEAEHUS OINbITA, WUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHHUS Macchl,
CO3/IaHHE MOJIeNIel MOJIEKYT (IIapOCTEePKHEBHIX ).

BaskHelimue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB

Boznyx — cmecs razoB. CocraB Bo3ayxa. Kucnopon — anemeHT u npocroe BemiecTBo. Haxoxkaenue kuciopoaa
B IIpHUpoze, Gr3ndyeckue u XuMHUUecKue cBoicTBa (peakuuu ropenns). Oxcuasl. lpumenenue kucinopoaa. CriocoOsl
NOJYYEHHUs] KUCIOpoJa B JlabopaTopuM M NpoMblnUieHHOCTH. Kpyrosopor kuciopoma B mpuponxe. O30H —
AIJIOTPOTIHAS MOAU(DUKAIHS KACIOPOJIA.

TemnoBoit APGEKT XUMHUYECKOW pEaKIUK, TEPMOXMMHUYECKHE YPaBHEHUs, H9K30- M DSHJAOTEPMHUYCCKHE
peakuuu. TomnmuBo: yrois W MeTaH. 3arps3HEHHE BO3IyXa, yCWIEHHE HapHUKOBOro 3g¢ekra, paspylieHHE
030HOBOTO CJIOS.

Bonopon — snemeHT 1 mpoctoe BemiecTBo. HaxosxaeHne Bojopoia B pUpoie, PU3MUECKHEe U XUMUYECKUE
CBOWCTBA, IPUMEHEHHE, CIIOCOObI oy4yeHus. Kucnotsl u conu.

MonsipHbiii 00bEM ra3oB. Pacy€rsl 10 XMMHUYECKUM YpaBHEHUSIM.

®dusuyeckue cBoiicTBa BoAbl. Boaa kak pactBoputenb. PactBopbl. HachlllleHHbIE W HEHACHIILIEHHBIE
pacTtBopsl. PacTBopuMOCTE BemiecTB B Boje. MaccoBasi 101 BELIECTBA B PACTBOPE. XMUMHUECKHUE CBOMCTBA BOABI.
OcHoBanusa. Ponp pacTBOpoB B NpUPOAE M B JKM3HM uenoBeka. KpyroBopoT BOJBI B MNpHPOAE. 3arps3HEHHE
MPHUPOIHBIX BOJ. OXpaHa M 0YUCTKA IPUPOTHBIX BOJ.

Knaccudukanuss neopranmdeckux coenuaeHuid. Oxcuipl. Knaccupukarus OKCHIOB: coseoOpasyromime
(ocHOBHBIE, KUCTIOTHBIE, aM(poTepHbIe) U HeconeoOpasyromue. HomeHnknarypa okcunoB. @u3nyeckre 1 XuMHUYECKHEe
cBoiicTBa okcHi0B. [lomyuenne okcuaoB.

OcnoBanns. Kimaccndukanys ocHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBaHUA. HoMeHKIIaTypa OCHOBaHMIA.
®duzndeckre 1 XUMHUYECKHE CBOMCTBAa OCHOBaHMi. [lomyueHne ocHOBaHUI.

Kucnotsl. Kmaccudukanus kucnor. Homenkinarypa xucinor. @usnyeckrue U XMMUYECKHE CBOMCTBA KHCIIOT.
Psn aktuBHocTn MetaiioB H. H. bekerosa. [Tonyuenue Kucior.

Comu. HomeHnknatypa coneil. @uszndeckue 1 XMMAYECKHE CBOMCTBaA coiiel. [lonydenue conen.

I'enernyeckas cBsI3b MEXIY KJIacCaMH HEOPTaHUYECKUX COSAMHEHUM.

Xumuueckuii Ixkcnepumenm:

Ka4eCTBEHHOE OIPEAETICHUE COACP)KAaHUsI KUCIOPOAa B BO3MyX€, IIOJydYEHUE, COOUpaHue, paclo3HaBaHUue U
U3y4YeHHE CBOWCTB KUCIOpOJa, HAOMIOAEHNE B3aUMOACHCTBHS BELIECTB C KUCIOPOJOM U YCIIOBUSI BOSHUKHOBEHUS
NpeKpameHns TopeHus (Tmoxkapa), 03HaKOMJIEHHE C 00pa3laMH OKCHIOB U OINHUCAHWE WX CBOWCTB, MOJYyYEHHE,
cobupaHnue, pacrio3HaBaHWE M M3yYCHHE CBOMCTB BOAOpOa (TOPEHHE), B3aUMOICHCTBHIE BOJOPO/IA C OKCHIIOM MEIH
(1) (BO3MOXXHO HCIIONIB30BAaHHE BHUICOMATEPUANIOB), HAOIIOJCHUE OOpa3LOB BEIIECTB KOJMYECTBOM | MOJIb,
UCCIIeIOBaHUE OCOOCHHOCTEH PacTBOPEHUsI BEIECTB C Pa3IUYHON PacTBOPHUMOCTHIO, IPUTOTOBICHHE PAcTBOPOB C



ompeeIEHHOW MacCOBOW JOJIEH pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTaUlaMH (HaTpueM |
KaJpIeM) (BO3MOXKHO HCITOJIb30BaHUE BUACOMATEPHANIOB), HMCCICIOBaHME OOpa3lOB HEOPTaHWYECKHX BEIICCTB
pa3IMYHBIX KJIACCOB, HAONO/IEeHNEe U3MEHEHHI OKPAaCKd MHIUKATOPOB B PAacCTBOpAaxX KHUCIOT W IIEJIOYel, HM3ydeHne
B3aumoericTBus okcuna mean (1) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT C METaJUIaMH, PEakInid HEeHTpaTu3alni,
MOJIYYCHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHCHHE OJIHOTO MeETala APYrMM M3 pacTBOpa COJIM, pPEIICHHE
SKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHelie Ki1acchl HEOPraHUYECKUX COSTUHEHUIN.

Iepuonuyecknii 3akon u Ilepuoguyeckas cucrema xumuueckux 3jiemeHToB JI. M. MenaeneeBa.
CtpoeHue aToMOB. XuMHYecKas CBA3b. OKUCIUTETHLHO-BOCCTAHOBUTEIbLHbIE PEAKIIUT

[lepBble MOMBITKH KiIacCHU(UKANMA XUMUYECKHX 3JeMEHTOB. [loHSITHE O Tpymmax CXOAHBIX JJIEMEHTOB
(Imenmo4yHble W MIETOYHO3EMENbHBIE METAJUThI, TAaJIOTEHBI, WHEPTHBIE Tasbl). OJIEMEHTHI, KOTOpBIE 00pa3yroT
am(poTepHbIE OKCHJIBI U TUAPOKCHUIBI.

[lepuonuueckuii 3akoH. Ilepuomuueckass cuctema xumudeckux osiaemeHtoB [l WM. Mengeneesa.
KopoTkonepuoanas u maumHHONEepuomHas (opmer Ilepmommyaeckoit cucTeMpl XmMHYeCKuX dnemeHTtoB [ WM.
MenpneneeBa. Ilepuonbl u rpynnbel. @U3WYECKUH CMBICI HNOPAIKOBOIO HOMEpPA, HOMEPOB IEPUOAA U TPYMIIbI
3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3oTonsl. DnekTponbl. CTpoeHHe 3JeKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xuMuyeckux s1meMeHToB I[lepuoanyeckoil cucremsl 1. Y. MenneneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTa 1o ero noyoxeHuto B [lepuoaunyeckoit cucreme 1. 1. Menaeneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XUMHUYECKUX DJIEMCHTOB, METAJUIMYECKUX U HCMCTAJUIMYCCKUX
CBOICTB IO TPyNIaM U TIEPUOJIaM.

3nauenue llepuoamueckoro 3akoHa u llepuognueckoil CUCTEMBI XMMUYECKUX BIIEMEHTOB ISl Pa3BUTHA
Hayku U npaktuku. Jl. 1. MenzeneeB — y4€HbIN U TpaKJaHUH.

Xumudeckas cBsi3b. KoBaeHTHas! (MOJISIpHAST M HETMOJSIPHAS) CBS3b. DIEKTPOOTPHUIATETHPHOCTh XUMUIECKAX
snemMeHTOB. IOHHAas CBA3b.

CreneHb OKHCJICHUH. OKHCIINTEIbHO--BOCCTAHOBUTENLHBIE PCaKnuu. Hpoueccm OKHUCJICHUA u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

n3ydeHue o0pas3IoB BEIIECTB METANIOB W HEMETAIUIOB, B3aMMOJEWCTBHE THIPOKCH/IA IMHKA C PaCTBOPAMH
KHCIIOT " HICHO‘ICEI, MMPOBCACHUC OIIBITOB, HWIIIIOCTPUPYIOIIHUX MPUMEPLI OKUCIUTCIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii (TopeHne, peakiuu pa3IoKeHHs, COSTMHEHVIS).

Mescnpeomemmunie ceasu

Peanuszanust MeXnpeAMETHBIX CBA3€M NpH HM3yYeHHHM XHUMHA B & KJlacce OCYLIECTBISIETCS 4Yepes
HUCIIOJIB30BAHUE KaK O6HII/IX €CTCCTBCHHO--HAYYHbIX HOHHTHfI, TakK H HOH;ITI/II>'I, ABJIIOINUXCSI CUCTEMHBIMU 1JIs1
OTJIENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKIIA.

OO01Me eCTeCTBEHHO--HAy4YHbIC IOHITHS: HAy4yHbIH (hakKT, TUIOTE3a, TEOpHs, 3aKOH, aHalIMu3, CUHTE3,
KJIaccu(UKaIKs, IEPHOJINIHOCTD, HAOIIOICHUE, DKCIIEPUMEHT, MOICTIMPOBAaHUE, H3MEPEHHE, MO/IEIb, SIBIICHHE.

®dusuka: Matepus, aToM, JIIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIH/I, U30TOIIbI, paJHOaKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKHUN 3apsll, BEUIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHME BEIeCTBa, a3, (PM3MUYECKUE BEITHMYHHBI,
SIIMHUIIBI U3MEPEHMSI, KOCMOC, TIAHETHI, 3BE311bI, COHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: atmocdepa, Tuapocdepa, MUHEpaIIbl, TOPHBIE TIOPOJIBI, MTOJIE3HBIE HCKOIIAEMbIE, TOTUTHBO, BOJHBIE
pecypchl.

9 KJIACC

BemiecTBo M XUMHYecKas peakuusi

Ilepnoamueckuii 3akoH. Ilepuoamueckas cuctema xummueckux anemeHToB J[. M. MenneneeBa. Ctpoenune
aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHNH CBOMCTB XMMHYECKUX DJIIEMEHTOB IIEPBBIX TpéX NEpHUO0B, KaJIUsd, KaJIbIUA U
UX COCJUHEHUI B COOTBETCTBUU C TIOJIOKEHUEM 3JIeMEHTOB B [leproanueckoil CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeLIECTBA: BHUJIbI XMMHUYECKOU CBS3U. THIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCHUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTALINYECKOU PEIETKU U BUJa XUMUYECKOU CBSI3U.

Knaccudukarus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3IWYHBIM KJIACCaM HEOPTraHUYECKUX COCAMHEHUM, FeHETHUECKas CBS3b HEOPTaHUYECKUX BELIECTB.

Krnaccupukanuss XUMUYECKUX PEaKIUil Mo Pa3UYHBIM NpHU3HAKaM (TI0 YUCITY M COCTaBy y4acTBYIOIIUX B
peaKIMu BEMIeCTB, MO TEIIOBOMY 3G (deKTy, M0 U3MEHEHUIO CTEICHEeH OKHCIICHHUS XUMHUYECKUX 3JIEMEHTOB, MO
00paTUMOCTH, TIO YYACTHIO KaTaau3aTopa). DK30- U SHAOTSPMUIYCCKIE PEAKITIH, TS PMOXUMUYCCKHE YPABHCHHMSL.

ITonsTe o ckopocTH XuUMHUECKOH peakiuu. [loHsTHE 00 OOpAaTUMBIX W HEOOPATHMBIX XUMHUYECKHX
peakiusax. [loHsTHE O TOMOTEHHBIX M TE€TEPOTEHHBIX peakmusx. [lonarne o kxatanmuze. [loHSATHE O XMMHYECKOM
paBHOBecun. DaKTOPHI, BIMUSIONINE HA CKOPOCTh XUMUYECKOHN PEaKIUH U MOJOKECHUE XUMUUECKOT'O PAaBHOBECHSL.



OKHCINTETHFHO-BOCCTAHOBUTEIBHBIE PEAKINH, J3JICKTPOHHBIN OallaHC OKHCINUTENbHO-BOCCTAHOBUTEIbHOM
peakiun. CocTaBieHHWE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUH C HCIOJIB30BaHUEM METOMA
3JIEKTPOHHOTO OaJiaHca.

Teopus MEKTPONUTHISCKON TUCCOIUAITIN. DIICKTPOJIUTHI U HEJIEKTPOIHUTH. KaTnoHsl, aHMOHBI. MexaHu3M
JUCCOLMAIMH BEIIECTB C Pa3IMYHBIMH BUAAMU XUMHUYecKOH cBsi3u. CtemeHb nucconuanuu. CUIbHBIE B Cla0bie
ANEKTPOJIHUTHI.

Peaknm woHHOTO OOMEHA. YCIIOBUSI TIPOTEKaHHs peaknuid HOHHOTO OOMEHa, TOJHBIE W COKpaIIEHHBIE
WOHHBIE YypaBHeHHs peakuumii. CBoiicTBa KHCIOT, OCHOBAaHMH UM colleii B CBeTe MpeACTaBlICHUl 00
ANEKTPONUTHUECKON Tucconmanun. KauecTBeHHbIC peaky Ha HOHBL. [IoHSATHE O THAPOIH3E COTICH.

Xumuueckuii IKcnepumeHm:

03HAKOMIIEHUE C MOJIETISIMHU KPHUCTAINTHIECKUX PEMIETOK HEOPTaHNIECKIX BEIIECTB — METAJNIOB 1 HEMETAIJIOB
(rpacduta u anMasza), CIOKHBIX BEHIECTB (XJIOpHAA HATPHs), UCCIEAOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHUYECKON
peakiuu OT BO3MEHCTBUS pPa3NUYHBIX (HAKTOPOB, WCCIEAOBAHME JIEKTPOIPOBOIHOCTA PACTBOPOB BEIIECTB,
MpoIecca ANCCOIMANNN KHUCIIOT, IIeNoYei M coiell (BO3MOXKHO MCIOJIh30BaHHME BHIEO MATEPHAIOB), MMPOBEIACHHE
OTIBITOB, WIUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS! peakIUid MOHHOro oOMeHa (00pa3oBaHME OCalKa, BbIIEJICHHUE
rasa, oOpa3oBaHHE BOJIbI), OMBITOB, WJUTIOCTPUPYIOIINX MPHMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLnii
(ropeHue, peakIUM pPAa3IOKEHUS, COENWHEHUS), paclo3HaBaHWE HEOPTaHWYECKHX BEIIECTB C IIOMOIIBIO
Ka4eCTBECHHBIX peaKliii Ha HOHBI, pellIeHHE IKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanabl 1 UX coeTUHEHUSA

OO0mas xapakTepucTHKa rasoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIC CTEIIEHW OKHCIICHWSL.
Crtpoenne u (hU3HUYECKUE CBOWCTBA IMPOCTHIX BEIIECTB — TallOTEHOB. XWMHUYECKHE CBOWCTBA Ha IMpHMEpE XJopa
(B3amMo/ieHiCTBHE C MeTaljlaMH, HeMeTaulaMH, Ieinodamu). XJopoBojopon. ConsHas KUCIIOTa, XUMHYECKHE
CBOICTBa, MOJNy4YeHHE, NpUMEHeHue. [[elicTBUE XJIopa M XJIOPOBOAOPOJA Ha OPraHu3M uesoBeka. BaxHeiiniue
XJIOPUIBI U KX HAXOXKICHHE B TIPUPOJIE.

Oo6mas xapaktepucTtrka 3meMeHTOB VIA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTECPHBIC CTEICHH
okucnenusi. CTpoeHne W (QU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAa U CEphl. AJUIOTPOITHBIC
Monu(pUKaUK KUCIOpOAa W Cephl. XUMHYECKHE CBoOWcTBa cepbhl. CepoBOAOpOI, CTpoeHHe, (U3UYECKHEe H
XUMHYECKHe CBOMCTBA. OKCUABI CEephl KaK MPeICTaBUTENN KUCIOTHBIX OKCHIoB. CepHas KUCIOTa, (GU3NYECKHe U
XMUMHYECKHe CBoicTBa (0OIIME Kak MPe/CTaBUTENsl Kilacca KUCIOT W crenupuveckue). XUMUYECKUE PEaKIny,
JeXale B OCHOBE MTPOMBIIUIEHHOTO CITOC00a MOTydeHUs] cepHOU KUCIOoThL. [lpuMenenne cepHoit kuciotel. Comu
CEepPHOI KHUCIIOTHI, KaueCTBEHHas peaknus Ha cynbhar-uoH. Haxoxkaenwe cepbl M €€ COeNMHEHW B TPUpPOJE.
XUMHUECKOe 3arpsi3HEHUE OKPYKAIOIIeH cpellbl COSAMHEHUSIMHU cepbl (KHCIOTHBIE JOXK/U, 3arps3HEHHE BO3/yXa U
BOJIOEMOB), CITOCOOBI €r0 MPEeI0TBPAIICHHUSI.

OO6mas xapakrepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEIEHH
OKHCIIeHUsI. A30T, pachpocTpaHeHHe B Mpupoje, (Quanveckne W XHMHUYECKHe cBoicTBa. Kpyroeopor azora B
npupojie. AMMHAK, ero (u3ndeckne M XUMHYECKHE CBOICTBA, MOJydeHHe M TpuMeHeHHe. ColM aMMOHUS, UX
(hu3nueckre U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiysi Ha HOHBI aMMOHUsI. A30THAs KHCIIOTa,
e€ nonydyenne, GU3NIECKNe U XUMUYECKUE CBOHCTBA (00IIHe KaK MPeACTaBUTENsI KJIacca KUCIOT U CIISIU(PUUECKUE).
Hcronb30BaHue HUTPATOB U COJIeH aMMOHMS B KauyeCTBE MHUHEPAJIBHBIX ynOOpeHHid. XHMHUYECKOE 3arpsA3HEeHUE
OKpY’Kalolllell cpelpl COeIUHEHUSIMH a30Ta (KHUCIOTHBIE JAOXKIH, 3arps3HEHHE BO3AyXa, MOYBBI M BOJOEMOB).
®docdop, amnorponssie Monudukaunn ¢Gochopa, pusndyeckne u xummueckue cpoiictBa. Oxcug ¢ocdopa (V) u
(bocthopHas xucnora, Gu3MUecKkHe W XUMHUYECKUE CBOIcTBa, moiyudeHue. Vcmonb3oBanue (ocdaroB B KauecTse
MUHEPaIBHBIX YJ00pEHUIH.

Obmas xapakrepuctika smeMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHU
OKHCIICHUsI. YTIEepoJl, alIOTPOIHbIE MOJU(HUKAINYU, PAacIpOCTpaHEeHHe B NPHUpoJEe, QU3NYECKUE M XUMHUYECKHE
cBoiicTBa. AjcopOuusa. Kpyrosopor yriepoaa B mpupozae. OKcuibl yriepoaa, ux (pu3HUecKue W XUMHYECKHUE
CBOWCTBa, JIeiiCTBHME Ha JKUBBIC OPraHU3MbI, OJTY4YCHHE W NMPUMEHEHHE. JKOJIOTHUECKUE MPOOJIEMBI, CBSI3aHHBIE C
okcuioM yriepoaa (1V), rumoTesa rno6anpsHOrO MOTEIUICHUS KIIMMaTa, MAPHUKOBBIA 3G (deKT. YroapHas KHCIOTa H
e€ conm, uX QU3HYECKHe U XUMHUYECKIE CBOWCTBA, MOJTy4YeHHe U puMeHeHue. KadecTBeHHas peakius Ha KapOoHaT-
MoHBI. Vcrons3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEITLCKOM XO03SHCTBE.

[lepBoHayanpHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COSAMHEHMSIX yriepoja (MeTaH, 3TaH, STHUIIEH,
aleTHIIeH, TaHOJI, TIUIEPHH, YKCyCHas KUcoTa). [IpupoaHpie HCTOYHHUKH YTIIEBOIOPOAOB (YTOib, IPUPOIHBIH ra3,
He()Th), MPOAYKTHI UX Mepepab0oTKu (OEH3MH), UX POjib B OBITY M IPOMBIIUICHHOCTH. [IOHATHE O OHMOJOTHYECKH
BO)XHBIX BEILECTBAX: JKUpax, OelikaxX, yrieBoJax — M UX POJHM B JKU3HH UeloBeKa. MaTepHaibHOE €JUHCTBO
OpPraHUYECKUX M HEOPraHMYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usndeckne U XMMHUYECKHE CBOWCTBA, MoilydyeHne W npuMeHeHne. COeJMHEHHUS KPEeMHUS B
npupoae. Obue npencrasnenus 0o okcuae kpemuus (1V) n kpemuneBoii kucnore. CHIMKATHI, UX UCIOIb30BaHHUE



B OBITY, B IPOMBIIUICHHOCTH. BaKHEHIlNe CTPOUTENIbHBIE MaTepHallbl: KepaMHKa, CTEKJIO, LEMEHT, OETOH,
xkene300eToH. [IpobiieMbl 0€30MacHOTO UCITOJIE30BaHUS CTPOUTEIBHBIX MATEPUAIOB B IIOBCEAHEBHOMN JKHU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHHEe O00pasIoB HEOPTaHMYECKUX BEIIECTB, CBONCTB COJISHOW KHCIIOTHI, MPOBEICHHE KadeCTBEHHBIX
peakuuii Ha XJOPUI-UOHBI W HAONIOJCHUE MPU3HAKOB WX MPOTEKAaHWs, OMNBITHI, OTpAXAroIue (U3NYCCKHE U
XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUN (BO3ZMOXHO UCIOJIb30BaHUE BUICOMATEPUAIOB), O3HAKOMIICHUE
¢ oOpasmamMu XJIOPHUAOB (TAJIOTCHUAOB), O3HAKOMJICHHE C oOpaslaMud cephl W €€ COCAMHCHHSIMH (BO3MOYKHO
UCIIONb30BAaHUE  BHJICOMATEPHANIOB), HAOMIOZACHHME TMpollecca OOYIrJIMBaHUS  caxapa TMoj  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI, HM3yYeHHE XWMHUYECKMX CBONCTB pPa30aBJICHHOW CEPHON KHCIIOTHI,
MIPOBEICHNE KAa4eCTBEHHOW peaklyy Ha CyiIh(paT-WOH W HAONIOIEHWE MpH3HAKa €€ MPOTEeKaHHs, O3HAKOMIICHHE C
(hM3UIeCKUMH CBOMCTBaMH a30Ta, (ochopa M MX COSAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHE BHIICOMATEPHUAJIOR),
oOpa3iamMu a30THBIX U (POChHOpPHBIX YIOOPEHUH, MONyYCeHUE, COOMpAHUE, PACIO3HABAHWUE M W3YYCHUE CBOWCTB
aMMHaKa, IMPOBEJeHHE KadeCTBEHHBIX peakluii Ha WOH aMMOHHS W QochaT-WOH W U3yYeHHe IPU3HAKOB HX
MPOTCKaHMUS, B3aHUMOICHCTBHE KOHIICHTPUPOBAHHOM a30THONH KHCIOTHI C MeIblo (BO3MOYKHO HCIIOJIL30BaHUC
BUJICOMATEPUAIIOB), U3YYCHUE MOJIEICH KPUCTAJUIMICCKUX PENIETOK anmasa, rpaduta, GpyuiepeHa, 03HaKOMIICHUE C
MIPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIIECCTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOra3a, MOJyYCHHE,
coOupaHne, pacrlio3HaBaHWE W W3y4YeHHE CBOWCTB YTJIEKHCIOTO Ta3a, MPOBEACHHE KAYeCTBEHHBIX PEaKIUid Ha
KapOOHAT M CWJIMKAT-MOHbI M U3yYEHUE NMPHU3HAKOB MX IMPOTEKAHWsS, O3HAKOMJICHHE C MPOAYKIHEH CUIMKATHOM
MIPOMBIIIUICHHOCTH, PEIICHHE SKCIIEPUMEHTATIBHBIX 337124 10 TeMe «BakHelIne HeMeTauIbl K UX COCTUHEHUS.

MeTajliIbl H MX COeTHHEHUST

OO0mass XapakTepUCTHKAa XWUMHYECKHX DJJEMEHTOB — METaJNIOB HAa OCHOBAHWW WX TIOJOXKECHHUS B
[lepuonuueckoit cucreme xumuueckux siaemenToB [[. Y. MengeneeBa u ctpoeHusi aroMoB. CTpoeHHE METaJIOB.
Meramnnueckasl CBA3b M METAJUIMUECKas KPUCTAUIMYECKas PELETKA. DJIEKTPOXUMHYECKUM psii HanpsyKEHUH
MeTaiioB. Du3nMYeckne U XUMHUYECKHe CBOicTBa MeTayuioB. OOmue crmocoObl moiydeHns metaimioB. [loHarue o
KOPPO3UH METANIOB, OCHOBHBIEC CIIOCOOBI 3alUTHI UX OT Koppo3uu. CIutaBsl (CTajb, YyryH, JIOPATOMUHHEI, OpOH3a)
U X IPUMEHEHHUE B OBITY U POMBIIUICHHOCTH.

[lemounsle MeTambl: nonoxeHnue B llepuoanueckoin cucreme xumuueckux snementoB . M. Menzaeneesa,
CTPOEHHE WX aTOMOB, HaXOXKJIeHUe B pupoae. Pu3nveckre 1 XUMHYECKHe CBOWCTBA (Ha IPUMEpe HATPHSI U KaJus).
OKcuabpl ¥ TUAPOKCHUIBI HATPUSA U Kanus. [IpuMeHeHne meI0qHbIX METAJIOB U UX COCTMHEHUH.

[llenoyHO3eMeNbHBIE METAIIBI MAarHUM W KallblMil: mosiockeHue B llepmommyeckodl cucreMe XUMHYECKUX
anemenToB /|. V1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXK/IeHHE B pupoie. Ou3ndeckrne 1 XUMUIECKHE CBOICTBA
MarHusi ¥ Kajblus. BaxHeimme coeTMHEHNs KaIbIUsI (OKCHUI, TUAPOKCHI, colin). JKECTKOCTh BOJBI U CIIOCOOBI €8
YCTpaHCHHUS.

Amomunuii: nonoxxenue B [lepuonnueckoit cucteme xumuueckux snemeHtoB /1. Y. MenneneeBa, cTpoeHue
aToMa, HaXOXKJCHHE B Ipupojie. Dusnueckrue 1 XUMHUUECKHUE CBOMCTBA AIFOMHHUSA. AM(OTEPHBIC CBOWCTBA OKCUIA U
TUAPOKCH]IA ATFOMUHUSL.

Kenezo: nonoxxkenne B Ilepuommueckoil cucreme xumuueckux snemeHtoB . M. MenneneeBa, crpoeHue
aToMa, HaxOoXAeHne B mpuponae. Puznyeckue W XUMUYECKHE CBOWCTBa jkene3a. OKCHIbI, TUAPOKCHIBI U COJH
skenesa (1) u sxenesa (I11), ux cocras, cBOWCTBa U OTyYEHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMIIEHUE C 00paslaMi METajIOB M CIUIABOB, WX (PU3UYECKHMMH CBOMCTBAMHU, U3yYEHHUE PE3YJIHTATOB
KOPPO3WH METaUIOB (BO3MOXKHO HCIOJB30BAHHME BHICOMATEPHUATIOB), OCOOCHHOCTEHW B3aMMOJCUCTBUS OKCHUIA
KaJIBIASI ¥ HATPHUS ¢ BOJOH (BO3MOXKHO MCITOJIE30BAHUE BHICOMATEPHUAIIOB), UCCIICIOBAHNE CBOMCTB KECTKOW BOMBI,
mpolecca TOPeHHs Kelle3a B KHUCIOpoje (BO3MOXKHO HCIOJB30BAHUE BHICOMATEPHAIIOB), MPU3HAKOB NMPOTEKAHUS
KA4YeCTBEHHBIX PEAKIMii HA MOHBI: MarHWs, KaJblus, altoMuHus, uHKa, *kene3a (1) u xenesa (I1), mexn (I1),
HaOIOCHNE W OINHCAaHWE IMPOIECCOB OKpAIIMBAHUS IUIAMEHW WOHAMH HATpWs, Kadus W Kalblus (BO3MOXKHO
WCIIOJIb30BaHNE BHIEOMATEPHAIIOB), UCCIIEOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHIA AFOMUHUS W THIPOKCHIA
[IUHKA, PEIICHNE 3KCTIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelme MeTaibl 1 UX COeITUHEHSI.

XuMus 4 OKpPYKAIOLIAsA cpeaa

BemectBa u MaTepuanbl B IMOBCEAHEBHOM »KM3HM 4YeloBeka. be3omacHoe HCHONB30BAHME BEILIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBast MOMOIIb IPH XUMHYECKUX 0XKOTaX M OTPABJICHUSX.

XuMHYeCcKOoe 3arpsi3sHEHUE OKPY KaloIIel cpenbl (TIpeaenbHas HOMyCTHMas KOHIICHTPAIUs BEIIECTB, Jajiee —
IT1JIK). Ponb XuMUM B pelIeHHH SKOJIOTHICCKUX MPOOIIEM.

Xumuueckuii sIkcnepumenm:

U3yYeHHUE 00pa3ioB MaTepHAIIOB (CTEKJIO, CILIABBI METAIIOB, TOJUMEPHBIC MaTePHAIIEI).

Meosrcnpeomemnmnuie ceasu



Peanuzanus MexXnpeaMETHBIX CBs3ed MpH HM3YYCHWH XHMHUH B 9 KJacce OCYIIECTBISICTCS —Uepes
UCTIOJb30BaHUE KaK OOINMUX E€CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TMOHSATHH, SBISIOIIUXCS CHUCTEMHBIMU JUIS
OTJICNTFHBIX TIPEJIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmyie ecTeCTBEHHO-HAYYHBIC IOHATHS: HAyYHBIA (DakT, THIOTE3a, 3aKOH, TEOpHUs, aHalHu3, CHHTE3,
KJIaCCU(UKAIWsI, TEPUOJUIHOCTD, HAONIIOJICHUE, 3KCIICPUMEHT, MOJCIUPOBAHHE, M3MEPEHHUE, MOJICIb, SBICHHE,
MAPHUKOBBIN 3((HEKT, TEXHOJOT U, MaTEPUAJIBIL.

®dwuznka: Matepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKITHJI, H30TOIIbI, PaJIHOaKTHBHOCTh, MOJICKYIIA,
ANEKTPUYCCKUIA 3apsiji, MPOBOJHUKHU, IOJYIPOBOJHUKH, TUAIECKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TENO, O0OBEM,
arperaTHoe COCTOSHHE BEIECTBA, ra3, paCTBOP, PAaCTBOPUMOCTh, KPUCTAIUIMUECKAs PEHIETKA, CIUIaBhl, (PU3UICCKHUE
BEJIMYMHBI, €TUHUIIBI U3MEPEHHS, KOCMUYECKOe TIPOCTPAHCTBO, ITAHETHI, 3BE31bI, CONHIIE.

buonorus: ¢dotocunres, aprxanuwe, Omocdepa, skocucremMa, MUHEpaIbHBIE YHAOOPEHUS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIIBHEIC BEIECTBRA.

T'eorpadus: armocdepa, ruapocdepa, MUHEpPaITbI, TOPHBIE MTOPOJIBI, MTOJIE3HBIC HCKOIAEMbIE, TOTUTUBO, BOJIHbIC
pecypchL.



NJIAHUPYEMBIE PE3YJBTATbI OCBOEHUSA TIIPOI'PAMMBI IO XMMHUHU HA YPOBHE
OCHOBHOI'O OBLIETI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI
JIMyHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIEr0 oOpa3oBaHMs NOCTHUTalOTcsS B XOAE
o0ydeHNs] XUMHH B €IMHCTBE Y4eOHOW W BOCIUTATENHFHOW AESITEIHPHOCTH B COOTBETCTBHH C TPAaAWIIMOHHBIMH
POCCHHCKAMH COIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIME B 00IIIECTBE MPaBUIAMH U
HOpPMaMU TOBE/ICHUS U CIIOCOOCTBYIOT MPOLIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHUS M COLUATU3AINH 00yYarOIIXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh 00YYaIOIINXCSl PYKOBOJCTBOBATHCSI CUCTEMOM MO3UTHUBHBIX
[IEHHOCTHBIX OPHEHTAIINI 1 PaCIINPEHHE OTIBITA e TENFHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTHYECKOro BOCIIMTAHMA:

[EHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTYpHOMY, HMCTOPHYECKOMY M HAay4YHOMY HAacleaulo,
MMOHWMAaHUS 3HAYEHUS XMMAYECKOW HAYKH B JKU3HM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM
nHpOpMaIHe 0 epeoBhIX JOCTMKEHUAX M OTKPBITUSAX MUPOBOIM M OT€YECTBEHHON XMW, 3aNHTEPECOBAHHOCTH B
HAaYYHBIX 3HaHUSX 00 YCTPOUCTBE MHUpa U OOILECTBA;

2)rpaskIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUSI O CONHANIBHBIX HOPMAaX W TMPaBWIIAX MEXKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOH, yueOHO-HUCCIIeI0BATEIBLCKOM, TBOPUECKON M JPYTUX
BUJIaX JICSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOH [ESATEIbHOCTH TNPH BBINOJIHEHHH Y4YeOHBIX,
MO3HABATENBHBIX 3324, BHITIOJHEHUHA XUMHYECKHUX IKCIEPUMEHTOB, CO3JAHUN YIeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHMMAHUIO W B3aWMOIIOMOLIM B IIPOLECCE 3TOH y‘-IC6HOI>i JCATCIIBHOCTHU, I'OTOBHOCTH OIICHHBATH cBOE
IMOBCACHUC M IOCTYIIKHU CBOUX TOBapI/IHleI\/'I C MO3WIYU HPABCTBCHHBIX M IPABOBBIX HOPM C y‘-IéTOM OCO3HaHUsA
MOCJIEICTBUN MTOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 IIO3HAHMSA !

MHUPOBO33PEHUYECKHE MTPECTABICHUS O BEHIECTBE M XUMUYECKOH peaKiiy, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO DPAa3BUTHS HAayKd W COCTABJISIOIIAE OCHOBY I TMOHMMAaHUS CYINIHOCTH HAyYHOH KapTUHBI MHpAa,
MIPEJICTaBICHUST 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3AX UEIOBEKa C MIPUPOTHON CPeIoi,
0 POJIM XMMHUH B ITO3HAHUU ITUX 3aKOHOMepHOCTeﬁ;

IMO3HABATCJIbHLIC MOTHBBI, HAIIPABJICHHLIC Ha IMOJTYYCHUE HOBBIX 3HAaHUM 10 XUMHH, HeO6XO]II/IMBIe JUISL
00BsICHEHHS HAOFOIaeMBIX TIPOIIECCOB U SBJICHHI, TO3HABATEIHHON, HHPOPMAIIMOHHON U YHTATEIICKON KYIbTYpPHI,
B TOM YHMCJIC HABBIKOB CAMOCTOSITENILHON paboThl ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JIMTEPATYPOH, JOCTYMHBIMU
TEXHUYECKUMH CPEACTBAMH HHPOPMAITHOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHIO W TIO3HAHWIO, JIF0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K camM0o00pa3oBaHHIO,
MIPOEKTHOW U MCCIE0BATEIHCKON JEATENFHOCTH, K OCOZHAHHOMY BBIOOPY HAITPABJICHHOCTU W YPOBHSI OOYUYCHHS B
JTaJIbHEUIIIEeM;

4)dopMupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HaHWE IIEHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKH Ha 3I0POBBIN
o0pa3 >KW3HHU, OCO3HAHHWE MOCIEICTBUIA U HENPHUSATHE BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS alIKOTOJIs, HAPKOTHUKOB,
KypeHHs), HeOOXOJIUMOCTH COOJIIOJICHUST TIPaBHJI O€30MacHOCTH MpU OOpallleHNH C XUMHYECKHMHU BEIECTBAMH B
OBITY W pearbHOU KU3HU;

5)TpynoBoro BocnuTaHus:

WHTEpEC K TMPaKTUYeCKOMY H3Y4YeHHI0 mpodeccHnid W TpyAa pas3IudHOTO pojAa, yBaKEHHE K TPYAy U
pe3yabTaTaM TpPYIOBOH NESITENbHOCTH, B TOM 4YHCIE Ha OCHOBE NPUMEHEHHs NPEAMETHBIX 3HAHMW 10 XHMUH,
OCO3HaHHBIN BHIOOP MHIWBUIYATBHON TPAEKTOPUH MPOAOKEHUST 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX HHTEPECOB H
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIemHON MpodeCCHOHAIBHOM JIeATeNFHOCTH
1 Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aallTUPOBAThLCS B MPO(ecCHoHaIbHON cperie;

6)3K0JI0rMYEeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH IIeIeco00pa3Hoe OTHOIIEHHE K MpUpoje KaK HCTOYHUKY JKHM3HHM Ha 3emiie, OCHOBE o€
CYIIIECTBOBaHUS, MOHUMAaHHUE IIEHHOCTH 370pOBOr0 U 0Oe30macHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3MUECKOMY M IICUXMYECKOMY 3/10pPOBbIO, OCO3HAHME LIEHHOCTH COOJIIOJICHNUS MPaBuil O€30MacHOTO
MOBEJICHUS TP padoTe C BEIIECTBAMH, a TAKXKE B CUTYalMsX, YIPOKAIOIINX 300POBBIO M KU3HH JIIOJIEH;

CIOCOOHOCTH TIPUMEHATh 3HAHUS, MOJy4YaeMble NMPU M3YYCHHH XVMHH, JJIS PEIIeHHUs 3a/7ad, CBSI3aHHBIX C
OKpY>Kalolllell MPUPOJHON Cpelor, ISl MOBBILIEHUS YPOBHS IKOJOTMYECKOH KyNbTYpBI, OCO3HAHHS TIII00AIBHOTO
XapakTepa 3KOJIOTHYECKHX MpoOJieM M TyTed WX pelIeHUs] TMOCPEICTBOM METOJOB XHMHH, 3KOJIOTMYECKOrO
MBIIIUICHHS, YMEHUS PyKOBOJCTBOBATHCS MM B ITO3HABATEIHHOM, KOMMYHUKATUBHOW M COITMAIBHOM MTPaKTHKeE.

METAHNPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS (POPMHUPOBAHHS MHUPOBO33PEHUS
oOIeHayJHbIe TIOHATHA (3aKOH, TEOPHs, MPUHITAI, TUIOTe3a, GaKT, CHCTEMa, IPOIECC, SKCIEPUMEHT U JIPYToe.),
KOTOpBIE HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHWH M3 ITHX



npeaMeToB (OpPMUPOBATh MPEICTABICHWE O LEJIOCTHOM HaydHOW KapTHHE MHUpPa, W YHHUBEpCANbHBIC ydeOHBIC
JeiictBusi  (IO3HABaTelbHbIE, KOMMYHUKAaTHBHbIE, PEryJIITHBHbIE), KOTOpble oOecneuuBaroT (HOpMHUPOBaHUE
TOTOBHOCTH K CAMOCTOSTETbHOMY TNIAHUPOBAHHIO U OCYLIECTBICHUIO YU€OHOH NesITebHOCTH.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIE yYeOHbIe NeilicTBHSA

ba3zoBble Jlornueckne geicTBUA:

YMEHHUSI HCIIOJIB30BaTh NPHUEMBI JIOTUYECKOIO MBIIUIEHHS IPH OCBOCHHUM 3HAHMH: PacKphIBaTh CMBICI
XUMUAYECKUX MOHITUH (BBLICIATh UX XapaKTepHbIE NPU3HAKH, yCTAaHABIMBATH B3aUMOCBSI3b C APYTUMHU MTOHATHSIMU),
UCIIOJIb30BaTh MOHATHA AJs1 OOBSCHEHUS! OTAENBHBIX (PAKTOB M SIBICHU, BHIOMpATh OCHOBAaHUS U KPUTEPUH IS
KJIaccu(UKaud XMMHYECKUX BEIECTB U XMMHYECKUX PEaKLuil, ycTaHaBIUBAaTh NPUYUHHO-CIEACTBEHHBIE CBA3U
MEXIY OOBEKTaMH H3YyUYCHHS, CTPOHUTH JIOTHYECKHE pacCyKACHUS (MHIYKTHUBHBIE, NEAYKTHBHBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKIIOUEHUS;

YMEHHE INPHUMEHITHh B IPOLIECCE NMO3HAHMS IMOHATHS (IPEAMETHbIE W METalpeIMETHBIE), CUMBOIMYECKHE
(3HaKOBbIE) MOJENH, WMCHOJIB3YEMbIC B XMMHUH, IPe0oOpa30BBIBATh IIMPOKO IPHUMEHSEMblE B XHMHH MOJAEJbHBIC
NpeACTaBICHU — XMMUYECKUH 3HaK (CUMBOJ 3JIEMEHTa), XUMHU4IecKas (opMylia U ypaBHEHHE XUMUYECKOH peakiu
— IpU pelIeHUH Y4YeOHO-TIO3HABATENBHBIX 3a7ad, C Y4YETOM JTHUX MOJCIbHBIX IPEICTABICHUN BBUIBIATH M
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN N3y4aeMbIX OOBEKTOB — XUMHUUECKUX BEIIECTB U XUMHUECKUX PEaKLUH,
BBISBIIAITH OOIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIICACTBEHHBIC CBS3M U MPOTHBOPEYHS B M3y4aeMBIX Mpolleccax U
SBJICHUSIX.

ba3zoBrble ucciienoBare/ibcKkue 1eiCTBHA:

yYMEHHE HCIIOJIb30BaTh MOCTaBJICHHbIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHMS, a TakKe B KauecTBe
OCHOBBI JUTs (HOPMHUPOBAHUSI THIIOTE3HI 110 MMPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CY)KICHH;

nproOpeTeHrne OIbITa IO IUIAHUPOBAHMIO, OPraHW3alM W TPOBEINCHUIO YYEHHYECKHUX SKCICPHUMEHTOB,
yMeHHE HaOIoJaTh 3a XOOOM IIPOIEecca, CaMOCTOATENBHO IPOTHO3UPOBATH €r0 pe3yibTar, (OpMyIHpOBaTh
00001IeHNsT ¥ BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO OMBITA, MCCIEAOBAHUS, COCTABIATH OTYET O MPOJETaHHON
pabore.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMpATh, AHANM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMALUIO PA3MYHBIX BUAOB U (opm
MIPEJICTaBJIECHUS, TOTY4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HayYHO-TIOMYJISIPHAS JINTEPATypa XUMUYIECKOTO COJIepKaHus,
CIpaBOYHbIE TOCOOMs, pecypchl VHTepHETa), KPUTHYECKH OLCHHWBAaTh IPOTUBOPEUMBYIO U HEJZOCTOBEPHYIO
UHQOPMAIHIO;

YMEHHUE TIPUMEHSTH pa3IMYHbIe METOJIB U 3alIPOCHI TIPH TIOUCKe B 0TOOpe MH(OpMAIIMK U COOTBETCTBYFOIIUX
JaHHBIX, HEOOXOJUMBIX Ul BBIIOJHEHUS! yUE€OHBIX M MO3HABATENbHBIX 3aJad ONPEAEIEHHOIO TUIlA, TPHOOpPETEHUE
ompiTa B OONACTH HCHOJIB30BaHUA WHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH, OBIAACHUE KyJIbTypOn
AKTUBHOTO HCIIOJIb30BAHUSI PA3IUYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSITENBHO BBIOMPATh ONTUMAbHYIO (HOpMY
npejicTaBiIeHus] MHQOpMalMM W WDIFOCTPHPOBATh pellacMble 3a/1a4d HECJIIOKHBIMH CXEMaMH, JuarpaMMamH,
IpyruMu opMamMu rpaduKe 1 UX KOMOMHAIIUAMU;

YMEHHME HCIIONIb30BaTh W AHAJIM3MPOBATh B TIIpolecce y4eOHONH U UCCIeA0BaTENbCKON AESITeIbHOCTH
UHQOPMAIIO O BIUSHUHM MPOMBIIUICHHOCTH, CEIILCKOTO XO3SICTBA W TPAHCIIOPTA HAa COCTOSHHE OKpY)Karomien
MIPUPOJTHON CPEJIBL.

KoMMyHHKaTHBHBIC yHUBeEPCAJIbHBIE y4eOHbIEe JeliCTBHSA:

YMEHHS 3aJaBaTh BONPOCH (B XOe Auaiora W (WiM) AMCKYCCHH) MO CYIIECTBY OOCY)XIaeMOW TEMHI,
(hopMynHpOBaTH CBOM MPEAJIOKEHNSI OTHOCUTEIBHO BBINOJIHEHUS TIPEATIOKEHHON 3a/1a4H;

YMEHHMS MPEJICTABIATh MOJYUYEHHbIE PE3YJIbTaThl MO3HABATEIBHON JEATEIPHOCTH B YCTHBIX M NMHCBMEHHBIX
TEKCTax; JeNlaTh MPE3EHTAIIUI0 Pe3yJIbTaTOB BBINOJHEHUS XMUMHUYECKOTO JKCIEpHUMEHTa (J1a00paTOpHOrO OIbITa,
nabopatopHoii paboTHI 10 UCCIIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHS y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATENLHON U MCCIIEJOBATENBCKON
NEATeITLHOCTH MPY PEIICHIH BO3HUKAIOIINUX MPOOIeM Ha OCHOBE YUETa OOITMX HHTEPECOB M COTIIACOBAHUS TTO3UITUH
(obcyxneHnsi, OOMEH MHEHHUSMH, «MO3TOBBIE INTYPMBI», KOODJIHHAIUS COBMECTHBIX JICHCTBUI, ompeneneHue
KPHUTEPHEB TI0 OLICHKE Ka4eCTBa BHIIIOJIHEHHOH PabOThI M IPYyTHE).

PeryasiTuBHBIC yHMBepcaJbHbIe y4eOHbIE AeliCTBHA:

YMEHHUE CaMOCTOSTENBHO ONPEAEIATh LIeIH AESITeNbHOCTH, INIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPOBATh U
py HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO ESATEIBLHOCTD, BBIOMpaTh Hanbojee 3PPEeKTUBHBIE CIIOCOObI PEIICHUS
yueOHBIX U TO3HABAaTEIbHBIX 3ajau, CAMOCTOSTENBHO COCTABIATh WM KOPPEKTHPOBATh MPEIOKEHHBIN alTropuT™M
JIEHCTBUN TIPU BBHITIOTHEHUH 3aIaHUHA C YIETOM TIOyICHHS HOBBIX 3HAHUH 00 M3yJaeMBIX OOBEKTaX — BEIIECTBAX H
peaKlUsiX, OLIEHMBATh COOTBETCTBUE IIOJIyYCHHOTO pe3yibTaTa 3asBICHHOM €)M, YMEHUE MHCIOIb30BaTh U
AQHAJIM3MPOBATh KOHTEKCTHI, IIpeAaraéMble B YCIOBHHU 3aJaHHM.

INPEJMETHBIE PE3YJIbTATBI



B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOSHHIO 00S3aTEIBHOTO COAECpP)KaHUs, YCTAHOBIECHHOTO TaHHOU
(benepanpHOI pabodeii mporpaMMoi, BBIIEISIOT: OCBOCHHBIE 00yJarONIMMICS HaydHbIC 3HAHUS, YMEHHS U CIIOCOOBI
JecTBUl, crenuduueckue A MPeIMETHOM ob0iacTH «XUMHS», BUABI ACATEIBHOCTH MO MOJIYYEHHUIO HOBOTO
3HaHUSI, €r0 HHTEPIPETALUH, TPE0OPA30BAHUIO M IPUMEHEHHUIO B Pa3IUYHBIX YU€OHBIX U HOBBIX CHUTYalLUsX.

K xonmy oOydenus B 8 KkJiacce IpeaAMETHBIE pPE3yJIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTH Yy 00YUJAIONITUXCS YMEHUI:

PacCKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUUYCCKUMA 3JIEMEHT, MPOCTOe
BEIICCTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIIbHAS
aTOMHasi W MOJIEKYJIsIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJs
XUMHYECKOTO JJIEMEHTa B COEAWHEHWH, MOJISIPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBaHWE, COJb,
3IEKTPOOTPHIIATEIIBHOCTD, CTCIICHb OKUCIICHUS, XUMUUECKasl Peakius, KiacCu(QUKaIUs PeaKIuii;: PeaKIiuu
COCIIMHECHYSI, PEAKIIUU Pa3JI0KCHHUsI, PEaKIIUU 3aMEICHYsI, peaKIluid OOMEHa, 3K30- M JHJIOTCPMHUYCCKHC
peaxium, TeruIoBoi 3 (HEKT peakiun, Aapo aToMa, IEKTPOHHBIN CJI0W aTOMa, aTOMHAast OpOUTAIIb, PaTIyC
aToMa, XMMHYecKasl CBS3b, MOJISIPHAS W HEMOJSpHAs KOBaJeHTHAs CBA3b, MOHHAS CBS3b, MOH, KAaTHOH,
aHUOH, pacTBOP, MacCOBas JIOJIs BElIeCcTBa (MPOIICHTHAsI KOHIICHTPAIUs) B PacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHH W TPHUMEHATh 3TH TIOHATHS TIPU
OTIMCAaHWH BEIIECTB U UX MPEBPAICHHIA;

MCTIONB30BaTh XAMHYECKYIO CUMBOJUKY U COCTAaBICHUS (POPMYINT BEIIECTB M YPaBHEHHHA XUMHUYECKIX
peaKLmii;

OMpeaAcATh BAJICHTHOCTL aTOMOB 3JICMCHTOB B 6I/IHaprIX COCOAUHCHUAX, CTCIICHb OKHCJICHHUS 2JICMCHTOB
B OHWHApHBIX COCIWHEHUSX, MPUHAMICKHOCTH BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCAMHEHHM II0
(dbopmynam, BUJ XUMHIECKOH CBS3M (KOBAJICHTHASI M NOHHAS) B HEOPTaHUYECKUX COSANHEHHUSX;
packpeiBaTh cMmbica Ilepuonnueckoro 3akona J[. WM. MeHnaeneeBa: OeMOHCTpUPOBATh IOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX MoJoxeHus B Ilepuomgmueckoit
CHCTEMe, 3aKOHOB COXPAHCHHUS MACCHI BEIIECTB, MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUCHUS,
3aK0oHa ABOTapoO;

OTIHMCHIBaTh W XapaKTepU30BaTh TaOIMUHY (opMy lleproanueckoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3iuuaTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpynma)» u «mobounas moarpynmna (b-rpynma)», mansie u
OoJbIIME TIEPUOIBI, COOTHOCHTH 0003HAYEHHs, KOTOpble nMeroTcs B Tabmuie «llepuoaudeckas cucrema
xumuueckux snemeHToB [l M. MenzeneeBay ¢ UMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHYECKHAX DJIEMEHTOB (COCTaB M 3apsi sifpa, OOIlee YHCIO DIEKTPOHOB W pacIpeesieHue HhX II0
AIIEKTPOHHEIM CJIOSIM);

KJ'IaCCI/I(I)I/IHI/IpOBaTB XUMUYCCKUEC 3JIEMEHTBI, HCOPIraHNMYCCKUE BCIICCTBA, XUMHNYCCKHUE PCAKIIUN (HO quciy
Y COCTaBYy yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3P QEKTY);

XapakTepu3oBaTh (ONMHUCHIBATH) OOIIME XUMHUYECKHE CBOKMCTBa BEIISCTB PA3IMYHBIX  KJIACCOB,
IMOATBEPIXKAAA ONHWCAHUE TpHUMEPaAaMH MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XHUMHUYCCKUX
peaKLmii;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT WX KA4eCTBEHHOI'O COCTaBa, BO3MO>KHOCTH
IMPOTEKAHUA XUMHNYCCKUX HpeBpaHIeHHfI B Pas3JIMYHBIX YCIIOBHUAX;

BBIYHCIIATh OTHOCHTEIHLHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcCChl BEIIECTB, MACCOBYIO JOJTF0 XUMUIECKOTO
a1eMeHTa 1o ¢GopMyie COSIUHEHHS, MAaCCOBYIO JIOJII0 BEIIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO
YpaBHEHUIO XHMUYECKOW PEAKIIHH;

MPUMEHSATh OCHOBHBIC OIEPaliyd MBICITUTEILHOW JIEATEIIbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE,
000011IeHNe, CHCTEMaTH3AIMI0, KIAaCCH(DHUKAIINIO, BBISIBICHUE MPUYMHHO--CIEJACTBEHHBIX CBSI3€H — Ui
N3YyUYCHHUA CBOHICTB BECUICCTB M XHUMHYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAYYHBIC METOJIbl IIO3HAHHUA —
HAOII0/ICHNE, U3MEPEHUE, MOICITUPOBAHUE, SKCIICPUMEHT (PealTbHBIA U MBICIICHHBIN);

CJIeIOBaTh IMpaBWJIaM MOJIb30BAHUS XUMHUYECKOW TMOCYAOH M JIaDOpaTOpHBEIM OOOPYIOBAaHHEM, a TaKKe
MpaBwiaM OOpAIIEeHUs C BEIIECTBAMUA B COOTBETCTBUHM C MHCTPYKIMSMHU TIO BBIITOJIHEHUIO JTAOOPATOPHBIX
XUMWYECKHUX OIBITOB MO TOJIYICHHIO M COOMpPaHHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJa M KHCIOPOIa),
MIPUTOTOBJICHUIO PACTBOPOB C OMPENETEHHON MAaCCOBOM J0JIel paCTBOPEHHOTO BENIECTBA, TJIIAHUPOBATh U
MPOBOJUTH XUMUYECKUE HKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIETIOYEH U KUCIOT C MOMOIIBIO
HHAMKATOPOB (JlakMmyc, heHoTanlerH, METUIOPAHK U APYTHE).

K xoHmy oOydenns B 9 Kjacce TpeaMETHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE [OJKHBI OTpakaTh
c(OpMHPOBAHHOCTDH y 00YHAIOIIUXCS] YMECHUH:

pAacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHUYECKHM 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CJOXKHOE BEILIECCTBO, BaJCHTHOCTb, 3JICKTPOOTPULATEIBHOCTD,
CTEIIeHb OKHCJICHUS, XMUMHYECKas pEaKIus, XHUMHYECKas CBs3b, TEIUIOBOW 3(PGhEKT peakiuu, MOJb,



MOJISIpHBIH 00BEM, PacTBOP, AIEKTPOJIUTHI, HEANIEKTPOIHUTHI, IEKTPOIUTHUECKAs! TUCCOLMALINS, PEAKIIUU
WOHHOTO OOMEHA, KaTalum3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMBIE M HEOOpaTHMBIC PEAKITHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKIUM,  OKUCIWUTENb,  BOCCTAHOBUTENb, OKHCIEHME U
BOCCTaHOBJICHUE,  aJUIOTPOMNUs, aMQOTEepHOCTb, XHUMHUYECKas CBsA3b  (KOBalICGHTHAs, HOHHA,
METaJUIM4ECKas), KPUCTAUIMUECKasi PElIETKa, KOPPO3Usl METAJUIOB, CIUIABBI, CKOPOCTb XUMHMYECKOM
peakuuu, npeaeapHo nonycruMas konuentrpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKHMX MOHATUH M MPUMEHATh 3T TIOHATUS TpHU
ONMCAaHUU BEIECTB U UX MPEBPALICHUHN;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Il COCTaBJICHUS (JOPMYN BEILECTB M YpPaBHEHHH XUMHYECKHX
peaKIIuif;

OIpeNeJIATh BAJIEHTHOCTh U CTENEHb OKHCICHUS XMMHUYECKHX 3JIEMEHTOB B COCAMHEHMAX PA3IMYHOIO
COCTaBa, INPHUHAAICKHOCTh BELIECTB K ONpPEAEIEHHOMY KJacCy COEAMHEHMH 1o QopMynaMm, BHJ
XUMAYECKOH CcBsA3M (KOBaJEHTHAS, HOHHAS, METAIJIMUECKasi) B HEOPTraHUIECKUX COCMHEHUSX, 3aps HOHA
M0 XUMHYECKOH (opMyle, XapakTep CpeAbl B BOIHBIX PAacTBOpax HEOPTaHWYECKUX COCTUHEHWH, THI
KPHCTAIIMYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBa;

packpeiBaTh cMbica Ilepuoanueckoro 3akona /. M. MenzaeneeBa U AEMOHCTPUPOBATH €ro MOHUMAHUE:
OIMCHIBATh U XapakKTepu30BaTh TabnuuHyto ¢opmy [lepronudeckoil cuCTEeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuvaTh NOHATHA «riaBHas noArpynma (A-rpymma)» u «nobounas noarpynna (b-rpymma)», manbie u
OonplIMe NEPUOABI, COOTHOCHTH O0O3HAUEHHs, KOTOphIE HMEIOTCS B MEPUOJMYECKON Tabiuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMUYECKHX HJIEMEHTOB (COCTaB M 3apsiA sapa, olriee
YHCIIO AJNEKTPOHOB U paclpe/elieHHe UX MO 3JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOICTB 3JIEMEHTOB U MX COEAMHEHUH B Mpejesax MallbIX MEepHOJ0B U IJIaBHBIX MOATPYII C
y4€TOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUYCCKHE PEAKIUH (110 YHCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIICCTB, MO TEIJIOBOMY A3(PQeKTy, MO0 H3MEHEHUIO CTeTeHEeH
OKHCJIEHUSI XUMHUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBAaTh) OOIIME M crielu(HUIecKre XUMHUYECKHE CBOWCTBA MPOCTHIX M CIIOMHBIX
BEILIECTB, NOATBEPKAAsl ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHUH COOTBETCTBYIOLINX
XUMHAYECKHX PEaKINK;

COCTaBJISATh YPaBHEHHUS DJIEKTPOIUTUYECKONW JAHCCOLMAIMM KHUCIOT, INEIoYed U cojei, TOJHbIE H
COKpaIll€HHbIC YpaBHEHHs pPEaKIWd HWOHHOrO OOMEHa, YpaBHEHHsI peakiuid, TMOATBEPKIAAIONINX
CYLIECTBOBaHHE FEHETUUECKON CBSI3H MEX/Y BEILIECTBAMH PAa3IUUYHbIX KJIACCOB;

pacKpeIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA IOCPEICTBOM  COCTABIICHHMS
3JIEKTPOHHOTrO OajlaHca 3TUX PeaKIHii;

MPOrHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT HUX CTPOEHHS, BO3MOXXKHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBHIX;

BBIUHCIISITh OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JOJTI0 XUMHUYECKOTO
JjeMeHTa Mo (GopMyiie COeIWHEHHUs, MAacCOBYIO OO BEIIECTBA B PAacTBOPE, MPOBOJIUTH PAcUETHI TIO
YPaBHEHUIO XMMHUYECKON PEAKIINH;

coOJI0aTh MpaBHia TOJIE30BAHUS XMMUYECKOH TOCYZ0i M J1abopaTOpHBIM O0OPYJIOBaHUEM, a TaKKe
npaBuiia oOpaleHusl ¢ BENIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBITIOJTHEHHIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB TI0 TMOJYYEHHIO M COOMpAHHMIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIJIEKHCIIOTO
rasa);

MPOBOJUTE PEAKIMH, MOATBEPKAAIOIINE KadeCTBEHHBIM COCTAaB pa3iIMYHBIX BEIIECTB: pacloO3HaBaTh
OTIBITHBIM IYTEM XJIOPHUI-, OpOMHUA-, HOAUA-, KapOoHaT-, hocdar-, CUITUKAT-, Cylb(haT-, TMAPOKCHA-UOHBI,
KaTHOHBl aMMOHHMSI W WOHBI HW3YyYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHOW JEATENBHOCTH — aHIN3 M CHHTE3, CpaBHEHMHE,
00001IeHne, CUCTEMAaTU3alMI0, BBISIBICHUE NPUYMHHO-CICICTBEHHBIX CBSI3€d — JUIS M3YyUEHHS CBOWMCTB
BEIIIECTB U XUMHUYECKUX PEAKIMH, eCTECTBEHHO-HAYYHbIE METObI I03HAHUS — HAOJIOJCHUE, U3MEPEHHE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaIbHbIA 1 MBICIIEHHBII).



TEMATUYECKOE IIVIAHUPOBAHMUE 8 KJIACC

KoaunuecTBo yacoB

Jlj;-)ﬂ HanmeHoBaHHe pa31eJ10B H TeM NPOTrPaMMBbl B KoHTpoJbHbIe TIpakTHYecKne JuekTpoHHbIe (HHPPOBLIE)
cero padoThI padoThI o0pa3oBaTe/bHBIC Pecypchl
Paznen 1.IlepBoHavyajibHble XUMHYECKHE MOHSITHS
11 Xumust — BakHast 00J1aCTh €CTECTBO3HAHMS M PAKTHIECKOM 5 0 2 bubauroreka [JOK
' JeSTSIIbHOCTH YEI0OBEKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XMMUYECKUE PEAKITUM 15 1 0 https://m.edsoo.ru/7f41837c
Uroro no pasgemny 20
Pa3znen 2.BakHelinmue mpeacTaBUTEe M HEOPTraHUYECKUX BellleCTB
2.1 Bozayx. Kucmopos. IToustre 06 okcumax 6 0 0 https://m.edsoo.ru/7f41837c
2.2  Bogopon.IloHsTHE O KHCIOTAX U COISAX 8 0 1 https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [ToHsATHE 006 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChI HEOPTAaHUMYECKUX COCTUHEHUH 11 1 1 https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 30

Paspnen 3.1lepuoguyecknii 3axon u Ilepuoanyeckast cucreMa xumuuec

OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE pPeakuuun

Kux 3jieMeHTOB [I. . MenpaeneeBa. CTpoeHne aTOMOB.

Xumuueckas CBf3b.

31 ITepunonnueckuii 3akoH U Ilepuoanueckast cuCTeMa XUMUYECKUX 7 0 0 hitps://m.eds00.ru/7f41837¢
anemenToB /I. . Mennene-eBa. CtpoeHue atoma
3.2 Xumuueckas cBA3b. OKHCIUTENLHO-BOCCTAHOBUTEIILHBIC PEAKIHN 8 1 0 https://m.edsoo.ru/7f41837c
HWroro no paszeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpemst 3 0 0 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 68 4 5
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9 KJIACC

Ne KosunuecTtBo yacoB
n/ HaumeHoBaHue pa3iesoB U TeM NPOrpaMMbl KOHTpO.IbHBIE MpakTHyeck DyieKTpoHHbIE (U (PPOBDBIE)
I Bceero padoTh ne paGoThI oOpa3oBareJibHbIE pecypchl
Pa3znen 1.BemecTBO M XUMHYeCKHE PeaKIIHH
1.1 IToBTOpeHwue u yriryOneHre 3HaHuH OCHOBHBIX Pa3AelioB Kypca 8 5 1 0 bubmmorexa [IOK
' Kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHoBHbIE 3aKOHOMEPHOCTH XMMUYECKUX PEAKIIUH 4 0 0 https://m.edsoo.ru/7f41a636
13 DJEeKTPOIUTHIECKAs TUCCONHAML. XUMUYECKHE PEaKkiuy B 8 1 1 hitps://m.eds00.ru/7f41a636
pacTBopax
HUroro mo paznemy 17
Pa3zjnen 2.HeMeTasJibl 4 MX COeIMHEHUS
21 OO01mas XxapakTeprucTHKa XUMUIeCKHuX 31eMeHTOB VIIA-rpynmsL. 4 0 1 https://m.eds00.ru/7f41a636
Tanorenst
29 Oo6mas XapakTePUCTHKA XUMHUECKHX DIIEMEHTOB VIA-rpynmsl. 6 0 0 https://m.eds00.ru/7f41a636
Cepa u e€ coequHeHuUs
23 O01mas XxapakTepUCTHKa XUMHUYECKHUX 3JIEMEHTOB V A-TpyTIIibI. 7 0 1 https://m.eds00.ru/7f41a636
A3oT, Phochop 1 UX COeTUHEHHUS
24 O6mas XapaKTePUCTHKA XHMHMECKHX JIEMEHTOB IVA-rpynmsr. 8 1 5 https://m.eds00.ru/7f41a636
Yraepon v KpeMHHH U UX COSTMHEHHUS
Hroro no pasaeiny 25
Paznea 3.MeTannbl M MX cOeTNHEHNUS
3.1 OO01ue cBoicTBAa METAJLIOB 4 0 0 https://m.edsoo0.ru/7f41a636
3.2 BaxxHele MeTajuibl ¥ UX COSIMHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro no pasaeiny 20
Pasznen 4.Xumus U OKpy:Kaoumas cpeaa
4.1 BemecTBa 1 MaTepuanbl B )KU3HU YeJIOBEKa 3 0 0 ‘ https://m.edsoo.ru/7f41a636
Uroro no pasgeny 3
PesepBHOE Bpemst 3 0 0 https://m.eds00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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ITOYPOYHOE IIJIAHUPOBAHUE 8 KJIACC

KoanuecTBo 4acoB

Ne
Hara JJIeKTPOHHbIe IH(POBLIE
E/ Tema ypoxa Beero Kourpobubie Hpﬁamnqecxne 00pazoBaTelbHbIe pecypehl
ot padoThI
pa IVIaH daxr
L xu, Poms ot s s senonena. Tenan 1 0 0 01.09 Bu6miotera LIOK
: : R https://m.edsoo.ru/ff0d210c
BEIECTBA
2 ITousTHE 0 METONAX ITO3HAHUS B XUMHUH. 1 0 0 05.09. https://m.edsoo.ru/ff0d227e
Wnctpykrax no Th. [Ipaktuueckas padora Ne 1
3 «[IpaBmia paboTHI B Ta0OpATOPHUH M IPHUEMBI OOpaICHHS 1 0 1 08.009. https://m.edsoo.ru/ff0d23dc
C TabOpaTOpPHBIM 000PYIOBAHUEMY
4 CrapToBasi TMArHOCTHKA. 1 0 0 12.09. https://m.edsoo.ru/ff0d26ca
Pa6ora nan ommbkamu. Mucrpykraxk no Th.
5 IMpakTrdeckas pabota Ne 2 «Pasznenenue cmeceit (Ha 1 0 1 15.00. https://m.edsoo.ru/ff0d28c8
HpUMepe OYUCTKU MOBAPSHHOM COJTH)»
6 ATOMBI U MOJICKYJIBI 1 0 0 19.00. https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE 3IEMEHTHI. 3HAKH (CHMBOJIbI) XUMHIECKHX 1 0 0 ) https://m.edsoo.ru/ffod2bes
AIIEMEHTOB
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 0 0 26.09. https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUSHHUE 1 0 0 29.09. https://m.edsoo.ru/ff0d2d50
10 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. XUMHYECKast 1 0 0 03.10. https://m.edsoo.ru/ffod2eae
¢dopmyia. BaJeHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB
11 OrHocuTenbHast aToMHast Macca. OTHOCHTEbHAS 1 0 0 06.10. https:/m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
12 | MaccoBas 1oyl XMMHUYECKOIO dJIEMEHTA B COEAUHEHUN 1 0 0 10.10. https://m.edsoo.ru/ff0d350c
13 | KoswuvectBo BeriectBa. Mosb. MosnsipHast Macca 1 0 0 13.10. https://m.edsoo.ru/ff0d5230
14 Pu3HYECKHE U XUMUYECKUE SIBICHUS. XUMHUECKAsI 1 0 0 17.10. hitps://m.edsoo.ru/ffod37fa
peaxims
15 | Tlpu3Haku U YCIOBHS MPOTEKAHHS XUMHYCCKUX PEaKIIUii 1 0 0 20.10. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHUsI MacChl BEIIECTB. XUMHIECKHE 1 0 0 24.10. https://m.edsoo.ru/ff0d3b8s
ypaBHEHHUsI
17  DEIMACICHI KOTMNECTR, MACCEI BOMECTEa MO 1 0 0 27.10. https://m.eds00.ru/ff0d5708
YPaBHEHHSM XUMHYECKHX PEaKInii
18 | Knaccubukanusi XUMHYSCKUX PEaKIuil (COeTUHEHH S, 1 0 0 07.11. https://m.edsoo.ru/ff0d3f34
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Pa3IoKCHISI, 3aMEIICHHSI, OOMEHA)

M. B. JIoMOHOCOB — y4EHBIA-IHITUKIONEIUCT.

19 . 10.11. https://m.edsoo.ru/ff0d40c4
O06001menne U cucTeMaTru3alns 3HaHUI

20 IToBTOpenue no Teme «BelecTBa 1 XUMUYECKUE 1411, https://m.edso0.ru/f0d4290
peaKium»

g1 | Bosmyx — cmech rasos. Coctas Bosnyxa. Kuciopon — 17.11. https://m.edsoo.ru/ff0d448e
3JIEMEHT U MPOCTOe BerecTBo. O30H

99 DdusnYecKre ¥ XUMUIECKHE CBOMCTBA KUCIOPO/Ia 2111, https://m.edso0.ru/ff0d4614
(peaxiu okucieHus, roperue). [TonsaTue 00 okcumaax

23 Crioco0bI TIOTyYEHHsI KHCIOPOo/1a B 1ab0opaTopuu 1 2411, https://m.edsoo.ru/ff0d497a
MPOMBIIIIeHHOCTH. [IpuMeHeHne KuCIopoia
TemnoBoit 3G HEKT XUMUIESCKOH PeaKIIiH, TOHATHE O

24  TEPMOXHMHYECKOM YpaBHEHHH, 9K30- U 28.11. https://m.edsoo.ru/ff0d4790
SHIOTEPMUICCKUX PEAKITUSIX

o5 TomnmuBo (HedTh, yrois M MeTaH). 3arps3HeHUEe BO3AYXa, 0112, https://m.edsoo.ru/ff0d4cda
CHOCO0BI €r0 MpeIOTBPAILICHHUS
Wuctpykrax mo Th.IIpaktrueckas padora Ne 3 mo teme

26  «IlomydeHue u coOMpaHKe KMCIOPOIa, H3YUCHHE €ro 05.12. https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

27 Bonopon — anemeHT u npoctoe BeuecTBo. Haxoxienue 08.12. hitps://m.edso0.ru/ff0d4ddo
B IIPHPOJIE

28 dusnYecKre ¥ XUMHYECKHE CBOMCTBA BOIOPO/IA. 12.12. hitps://m.edso0.ru/ffod4ddo
[TpumeHeHne BOIOPO/Ia

29 [Monsitue o kucorax u coysix. CriocoObl MOy IeHHSI 15.12. hitps://m.eds00.ru/ff0d50d2
BOJIOpO/Ia B TabopaTopuu

30  KoutposbHasi pagota 3a 1 moJyroaue. 19.12. https://m.edsoo.ru/ff0d4dd0
Pa6ora Han ommbkamu. MaCTpyKTax no Th.

31 | IIpakrtuueckas pabora Ne 4 o reme «[loyyuenue u 22.12. https://m.edsoo.ru/ff0d4f42
cobupaHue BOJOPO/Ia, M3yUeHHE €r0 CBONCTBY

32 | MounsipHbIii 006EM Ta30B. 3aKOH ABOTa/Ipo. 26.12. https://m.edsoo.ru/ff0d542e

33 Beruncnenus 00bEMa, KOINIECTBA BEII[ECTBA [a32 [10 ero 2912, https://m.edso0.ru/ffod55a0
HM3BECTHOMY KOJIHUYECTBY BEIIECTBA MM 00BEMY

34 Brruucnenus O6BC]\§OB Tasos 10 ypaBHEHUIO Peakiiu Ha 09.01. hitps://m.edso0.ru/ff0d5708
OCHOBC 3aKOHa O6T)CMHBIX OTHOILCHHUHA I'a30B

35  ®usnyeckue U XUMHUYECKHAE CBOICTBA BOJIBI 12.01. https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBauwmii. [ToHsTHE 00 HHIUKATOPAX 16.01. https://m.edsoo.ru/ff0d59e2
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Bona kak pactBopureinb. HachliieHHbIe U

37 | HeHaCHIIIEHHBIE PACTBOPEL. MaccoBasi I0JIs BEIIECTBA B 1 0 0 19.01. https://m.edsoo.ru/ff0d5b40
pacTBope
Unctpykrax no Th.IIpaktuueckas padota Ne 5 o teme

38  «IIpuroroBneHue pacTBOPOB C ONPEACIEHHON MacCOBOM 1 0 1 23.01. https://m.edsoo.ru/ff0d5eba
J0JIei PaCTBOPEHHOTO BEIIIECTBAY

39 | ITosropenue mo teme «Kuciaopona. Bogopoxa. Boma» 1 0 0 26.01. https://m.edsoo.ru/ff0d6342

40 | Oxcumsl: cocTaB, KiaccupHKaIus, HOMEHKIATypa 1 0 0 30.01. https://m.edsoo.ru/ff0d664e

41 Toyuenne u XMMUIeCKHE CBOHCTBA KHCTOTHEIX, 1 0 0 02.02. https://m.edsoo.ru/ff0d664e
OCHOBHBIX M aM()OTEPHBIX OKCHIOB

42 | OcHOBaHUs: COCTaB, KJIacCU(UKAIHs, HOMEHKIIATypa 1 0 0 06.02. https://m.edsoo.ru/ff0d67ca

43 | TlodydueHHe U XUMHIECKHE CBOMCTBA OCHOBAHHI 1 0 0 09.02. https://m.edsoo.ru/ff0d67ca

44 | Kucnotsl: coctaB, Kiaccu(pUKamus, HOMEHKIATypa 1 0 0 13.02. https://m.edsoo.ru/ff0dfee2

45 | TlonydeHue ¥ XUMHYECKUE CBOMCTBA KHCIIOT 1 0 0 16.02. https://m.edsoo.ru/ff0dfee2

a6 | O (CpeaHHE): HOMCHKIIATYDA, CIIOCOGH Oy HCHI, 1 0 0 20.02. https://m.eds00.ru/00ad9474
XUMHYECKHE CBONUCTBA
Wuctpykrax mo Th.IIpaktrueckas padora Ne 6.

47 | PeuieHue SKCIEPUMEHTAIBHBIX 33714 110 TEME 1 0 1 22.02. https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HCOPTAaHUUECKUX COCAUHEHUIN

48 FeHeTI/I‘ICCIEaSI CBSI3b MEX/Ty KITACCAMU HEOPTaHHIECKUX 1 0 0 27.02. https://m.eds00.ru/00ad9a50
COCTMHEHHIA

49 | O00O01IEHNE U cUCTEMATU3AIM 3HAHU 1 0 0 01.03. https://m.edsoo.ru/00ad9cb2

50 ToTopenue 1o Teme OCHO? ,fl bIC IAcChl 1 0 0 05.03. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAUHEHUH

51 [lepBhie NOMLITKH KIACCHPUKALIH XHMHIECKHX 1 0 0 07.03. https://m.edsoo.ru/00ad9ffa
a5eMeHTOB. [IOHSATHE O TPYMIIaX CXOIHBIX JIEMEHTOB

52 Hepuomriecknit 3akor u Tlepuorieckas cuerema 1 0 0 12.03. https://m.edsoo.ru/00ada52c
xumudeckux 3neMeHToB J[. 1. Menneneena

53  Ilepwobl, TPyIIIb, TOATPYIIIHI 0 0 15.03. https://m.edsoo.ru/00ada52c

54 | Ctpoenne aromMoB. CocTaB aTOMHBIX siep. MI30TOIBI 0 0 19.03. https://m.edsoo.ru/00ada342

55 Crpoenue DIEKTPOHHBIX 000J104€K aTOMOB JJIEMEHTOB 1 0 0 99 03. hitps://m.eds00.ru/00ada6he
ITepuoauueckoii cuctemsl Jl. 1. Menaeneena
XapakTeprCTHKa XUMUYECKOTO 3IEMEHTA I10 ero

56  monoxenuto B [lepuoanyeckoii cucreme /1. 1. 1 0 0 05.04. https://m.edsoo.ru/00ada824
Menneneena

57 | 3nauenue [lepuoauueckoro 3aKoHa i Pa3BUTHS HAYKU 1 0 0 09.04. https://m.edsoo.ru/00ada96e
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u npaktuku. J{. 1. MeHnneneeB — y4€HbI|, Nle1aror u

rpaskIaHuH
5g  VICKTPOOTPHUATEILHOCTL ATOMOB XHMHUECKHX 1 0 0 12.04. https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 | Monnas xuMuueckas CBsI3b 1 0 0 16.04. https://m.edsoo.ru/00adac34
60 | KopajeHTHas moJIsApHAsS XMMHUYIECKas CBIA3b 1 0 0 19.04. https://m.edsoo.ru/00adaab8
61 | KoBajeHTHas HEONSIPHAS XUMHUECKAs CBA3b 1 0 0 23.04. https://m.edsoo.ru/00adaab9
62 | CreneHb OKUCICHUS 1 0 0 26.04, https://m.edsoo.ru/00adae28
63 | OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE PEAKITUAH 1 0 0 30.04. https://m.edso0.ru/00adb076
64 | OxuCIHTENN U BOCCTAHOBUTEIU 1 0 0 03.05. https://m.edsoo.ru/00adb076
65 | IIPOMEKYTOUHAs ATTECTAMS (MTOrOBAs 1 1 0 07.05. https://m.eds00.ru/00adb486
KOHTpOJIbHAsA padoTa)
Pabora Hazg ommOkamu. O000IIEHNE U CUCTEMATH3ALIHS
66 | 3manwmii mo Teme «IlepBoHAYAIbHBIE XHMHUYECKHE 1 0 0 10.05. https://m.edsoo.ru/00adb33c
MOHATHSD
O0001IeHEe U cUCTEMaTHU3aLMsl 3HAHUH 110 TEME
67  «BaxHeiilline MPeACTABUTEIN HEOPTaAaHHYECKUX 1 0 0 14.05. https://m.edsoo.ru/00ad9ch2
BeLIECTB»
O00011IeHIE U CUCTEMATU3aLMs 3HAHUH 10 TEME
«Ilepuognueckuii 3axon u Ilepuoanueckas cucrema
68 | xummueckux diementos JI. . Menaeeena. 1 0 0 17.05. https://m.edsoo.ru/ff0d61c6
Crpoenue aToM0B. XUMHYeCKas CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIINN»
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 6
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9 KVIACC

KoanuecTBo yacoB

Ne
Hara DJIeKTPOHHBIE HU(POBLIE
2/ Tema ypoka Beero KonTpoabHbie IIpakTnyeckue 00pa3oBaTe/IbHbIE PECYPChI
padoThI padoThI Ian dakr
HNHcTpykTax no Tb Ha Havano yyeOHOTO TOAa. Bu6morexa [IOK
1 [epuoanueckuii 3akoH. [leproanyeckas cucrema 1 0 0 04.09. )
https://m.edsoo.ru/00adb59
xuMudeckux 3aeMmeHToB /. . MenneneeBa
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB XMMUYECKUX 1 0 0 06.09. https://m.eds00.ru/00adb6b6
3JIEMEHTOB NEPBBIX TPEX NEPUOJIOB
3 Koraccuduiam i HOMCHKIATYPa HCOPraHHMECKHX 1 0 0 11.09. https://m.edsoo.ru/00adb7e2
BEIIECTB
4 BI/II[I:I XUMHUYECKOM CBSA3H U TUIBI KPUCTANINYECKIX 1 0 0 13.09. https://m.edso0.ru/00adbacé
peméTox
5 BxoaHasi 1uarHocTuka (KOHTpoJIbHasi pa6ora) 1 1 0 18.09.
6 Pabora an oumbianmu. Knacenpuianms xumiraeckix 1 0 0 20.09. https://m.edsoo.ru/00adbcb0
peakiuuii Mo pa3Iu4HbIM NIPU3HAKAM
7 ITonsTHE O CKOpOCTH XUMUYECKOU peakuuH. IlonsTHE O 1 0 0 25 09, hitps://m.edsoo.ru/00adbe9a
TOMOTEHHBIX M F€TePOreHHbIX PEAKIIHSIX
ITonsiTHE O XUMHUYECKOM paBHOBECHH. DAKTOPBI,
8 BIIASIOIINE HA CKOPOCTh XUMHUYECKON PEAKITUH U 1 0 0 27.09. https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOTO PABHOBECHS
9 OKHCITUTETHHO-BOCCTAHOBHTEIIbHBIC PEAKIIMU 1 0 0 02.10. https://m.edsoo.ru/00adcade
10 Teopust aneKTponUTHIECKOM quccoruaniui. CHIbHBIE U 1 0 0 04.10. hitps://m.edso0.ru/00adcds8
cJ1a0bIe DIIEKTPOIUTHI
11 | VouHHbIe ypaBHEHUs peaKiyii 1 0 0 09.10. https://m.edsoo.ru/00add448
12 Xuiricckie CBOTICTEA KHEJIOT 1 OCHOBATII B CBETE 1 0 0 11.10. https://m.edsoo.ru/00add5d8
MpeacTaBIeHui 00 AEKTPOTUTUIECKOH JrCCOUaIN
13 XyMHYecKue CBOHCTBA COJIeit B CBETE Npe/ICTABIEHMH 1 0 0 16.10. https://m.eds00.ru/00add8b2
00 3JEKTPOIUTUUECKON AUCCOLUALNN
14 | Tlonsitue o TUAPOIM3E COoNer 1 0 0 18.10. https://m.edsoo0.ru/00add9d4
15 | O0o0O0wmeHne U cucreMaTru3aris 3HaHUH 1 0 0 23.10. https://m.edsoo.ru/00addd12
16 Muctpyxrax no Th.lpaxmiyeckas padora Ne . 1 0 1 25.10. https://m.edsoo.ru/00addbfa
«PemieHne sKcrIeprIMEHTANBHBIX 33729
17 TosTopenne no Teme «JneKTponuTiieckas 1 0 0 06.11. https://m.edsoo.ru/00addecO
JUCCOITHAITHSL. XMMHUYECKHE PEAaKIIUU B PACTBOPAX»
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18

OO6mrast XapaKTEepPUCTHKA TaJIOTEHOB. XUMUICCKHE
CBOICTBA Ha MpUMeEpE XJopa

08.11.

https://m.edsoo.ru/00addfe2

19

20

Xmoposogopoa. CostHast KHCJIOTa, XUMAYECKHE
CBOICTBA, OJyUYCHUE, TPUMECHEHHE

Nuctpykrax mo Th.IIpaktrueckas padora Ne 2 mo teme
«[lomy4eHue COISTHON KUCIIOTHI, M3yUCHUE €€ CBOHUCTB

13.11.

15.11.

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

https://m.edsoo.ru/00ade348

21

Brruncaenus mo YpaBHCHUAM XUMUUYCCKUX pCaKHI/IfI,
€CJIM OJUH U3 pCarcHTOB J1aH B M30BITKE

20.11.

https://m.edsoo.ru/00ade488

22

23

OO6mas xapakTepucTHKa 3JeMeHTOB VI A-TpyTisl

Annorpomabie MonudukaIuu cepbl. Haxoxxnenne cepsl
U e€ coeIMHEHU B IpUpoae. XMMHUYSCKUE CBONCTBA
cephl

22.11.

27.11.

https://m.edsoo.ru/00ade64a

https://m.edsoo.ru/00ade64a

24

CepoBoaopo, cTpoeHue, GU3NICCKUEC U XMMUYCSCKUE
CBOWCTBA

29.11.

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

25

26

Oxcupsl cepel. CepHast KHCTIOTa, PU3NIECKHE U
XMMHYECKHE CBOWCTBA, TPUMEHEHNE

XuMHAYeCKUe PEaKIi, JeKaIlie B OCHOBE

MIPOMBIIIICHHOTO CITOCO0a MOTyUSHHS CEPHON KHUCIIOTHI.

XUMHUECKOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpe bl
COETMHEHHSIMH CEPHI

04.12.

06.12.

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

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

27

28

Brluucnenue MaccoBoi 10MM BBIXOJ1a MPOAYKTA
peaxkuuu
OOmas xapakTepucTHKa JEeMEHTOB V A-rpynisl. A30T,

pacnpocTpaHeHre B IpupoJie, pusnueckue u
XHUMHUYECKHUE CBOMCTBA

11.12.

13.12.

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

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

29

30

AmMHak, ero GpU3NIecKue 1 XMMHUUECKUE CBOWCTBA,
MoJTyuyeHue U mpuMeHenue. MHCTpyKTax 1o
Th.Ilpaktrueckas padora Ne 3 o teme «llomydenune
aMMHaKa, U3y4YeHUe Ero CBOMCTBY

A3oTHast KHCIoTa, e€ (GU3uIecKrue 1 XUMHUIECKUE
CBOMCTBA

18.12.

20.12.

https://m.edsoo.ru/00adf004

https://m.edsoo.ru/00adf180

31

32

KonTtpoannas padora 3a 1 moaxyroame.

Pabora nan omubkamu. Mcrons3oBanne HUTPATOB U
coJiel aMMOHHMS B KQ4eCTBE MUHEPAIBHBIX YJI00pEHHIH.
XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOLIEN CpeIbl
COCIMHEHUSIMU a30Ta

25.12.

27.12.

https://m.edso0.ru/00adf306

https://m.edso0.ru/00adf518

33

docthop. Oxcun dhochopa (V) u hocdopHas kucnora,

10.01.

https://m.edso0.ru/00adf68a
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(m3nyecKue U XMMHYECKUE CBOMCTBA, TOTydeHHE

Hcnons3oBanue (bOC(i)aTOB B KaUCCTBC MUHCPAJIBbHBIX

34 | ynoOpenuii. 3arps;3HEHHE IPUPOIHOM CPEIBI 1 0 0 15.01. https://m.edsoo.ru/00adfc20
dbocharamu

35 yraepox, PACHPOCTPANEHHE B IPHPOIS, pusmcckne n 1 0 0 17.01. https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
OKcHIbl yriiepoaa, ux Gu3nIeckue ¥ XUMHIECKUE

36 | cBoicTBa. DKOJOTHUYECKHE MPOOIEMBI, CBI3aHHBIE C 1 0 0 22.01. https://m.edsoo.ru/00adfebe
okcuom yraepoaa (1V)

37 | YronbHas KHCIOTa U €€ CONu 1 0 0 24.01. https://m.edsoo.ru/00ae006¢
Unctpykrax no Th.IIpaktuueckas padota Ne 4 o Teme

38  "TlomyueHnwue yriekucioro rasa. KauecTBeHHas peakIus 1 0 1 29.01. https://m.edsoo.ru/00ae027e
Ha KapOoHaT-moH"

39  [lepBONAHANbHEIC NOMATIA 06 OPraiiCCKi 1 0 0 31.01. https://m.eds00.ru/00ae054e
BEIIECTBAX KaK O COCAMHEHUSIX yIiiepoia

40 | KpemHWii 1 €ro COeANHCHUS 1 0 0 05.02. https://m.edsoo.ru/00ae080a
Wuctpykrax no Th.IIpaktnueckas padota Ne 5.

41 | PeuieHue S5KCIEPUMEHTATBHBIX 33714 [0 TEME 1 0 1 07.02. https://m.edsoo.ru/00ae0bf2
«BaxxHelme HeMeTaJJIbl U KX COETUHEHHUSI

42 [ToBTOpenue 1o Teme «BaxkHelne HeMEeTaJIbl U UX 1 0 0 12.02. hitps://m.eds00.ru/00ae0e18
COCMHEHHSD)
OO0r11ast XapaKTePUCTHKA XUMUIECKUX JIEMEHTOB —

43 MCTALIOB. MeTa‘HHqu?Kaﬂ CBA3D M METAJLTIHECKat 1 0 0 14.02. https://m.edsoo.ru/00ae103e
KpHCTa/UTHYecKas pemérka. Pu3nveckue CBoicTBa
METAJTOB

44 XuMHUYECKHE CBOHCTBA METAILIOB. DJIEeKTPOXMUMHUYECKHI 1 0 0 19.02. hitps://m.eds00.ru/00ae1156
PST HATIPSKEHMI METAJIOB
OO0mue crocoOb! ojiyueHust MeTajuioB. CILIaBsl.

45 | BpluHCIICHUS 110 YPAaBHEHUSIM XUMUYECKUX PEAKIIUA, 1 0 0 21.02. https://m.edso0.ru/00ae1156
€CJIM OJTMH M3 PEAreHTOB COAEPIKHUT MPUMECH

46  IlonsiTHE O KOPPO3UH METAIIIOB 1 0 0 26.02. https://m.edsoo0.ru/00ae1278

47 | lllemo4yHble METALIBI 1 0 0 28.02. https://m.edsoo.ru/00ael14b2

48 | OxcHzbl ¥ THAPOKCHUIBI HATPHS U KaJIHSA 1 0 0 04.03. https://m.edsoo.ru/00ae14b2

49 | lllemoyHO3eMeNbHbIE METAILIEI — KAJIbIUA H MArHHH 1 0 0 06.03. https://m.edsoo0.ru/00ae15e8

50 | BaHeimme coeqMHEHUSA KAIbIUA 1 0 0 11.03. https://m.edsoo.ru/00ael5e8

51 | OOGoO1ieHKe U cUCTEMaTH3AIMS 3HAHU T 1 0 0 13.03.
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52 | JKécTkoCTh BOIBI M CIIOCOOHI €€ YCTpaHEHUs 1 0 0 18.03. https://m.edso0.ru/00ae1886
53 ,I,/IH?.prKTaK 1o TB'HpaKTH%?Kaﬂ paGora J\,r:‘) 6 o Teme 1 0 1 20.03. https://m.edsoo.ru/00aelae8
JKEcTKOCTD BOJIBI M METO/IBI €€ YCTPaHEHHS
54  AmromuHui 1 0 0 03.04. https://m.edsoo.ru/00aelc64
55  AmdotepHbie cBOWCTBa OKCH/IA U THIPOKCHIA 1 0 0 08.04. https://m.edsoo.ru/00aelc64
56 | XKeneso 1 0 0 10.04. https://m.edsoo.ru/00ae1d86
57 | Oxcupmsl, rugpokcuabl u comu sxenesa (1) u xemesa (1) 1 0 0 15.04. https://m.edso0.ru/00ae35e6
58 | O6oOmIeHue n cucTeMaTH3aKs 3HAHUH 1 0 0 17.04.
Nuctpyxrax mo Th.IIpaktrueckas padora Ne 7.
59 | Pemenne 3KCIIEpUMEHTANBHBIX 38124 110 TEME 1 0 1 22.04. https://m.edso0.ru/00ae3de8
«BaxkHeiiine MeTauTbl  MX COCTHHCHHSD)
Brluncnenus o ypaBHEHHUSIM XUMAYECKHUX PEAKLUM,
g0  CC/M OWIH W3 PCATCHTOB JIai B 3OLITKE WM CONCPKHT 1 0 0 24.04. https://m.eds00.ru/00ae1750
MpUMECH. BBIYHCIICHNsT MACCOBO#T JI0JTH BBIXO/Ia
MPOIYKTA PEAKIHU
61 | OGoOmeHue u cucTeMaTH3aIMs 3HAHUN 1 0 0 29.04.
62 IToBTOpeHue no teme «BaxxHenne METAILIIBI U UX 1 0 0 02.05.
COCTUHEHHSD»
g3  DCUICCTBA 1 MATCPHATEI B MIOBCCAHCBHON KH3HH 1 0 0 06.05. https://m.eds00.ru/00ae3f50
JeJIoBeKa
64 = XuMuueckoe 3arpsi3HEHHE OKPYKAIOIICH CPeIIbl 0 0 08.05. https://m.edsoo.ru/00ae4270
65  PoJb XUMHH B PEIIEHHH KOJIOTHYECKUX TPOOIEM 0 0 13.05. https://m.edso0.ru/00ae4270
66 IIpome:xkyTouHasi aTTecTanusi (KOHTPOJIbHas padoTa) 1 0 15.05. https://m.edsoo.ru/00ae0dOa
g7  Paboraiaz oummOkam. Obobuwerte i CHCTEMATH3ALILS 1 0 0 20.05. https://m.edsoo.ru/00adb33c
3HAHUH 110 TeMe «BelecTBo 1 XUMUYECKUE PEaKInm»
68 I?fngmeHHe M CHCTEMATHSALHA SHAHUH TO BCCMY 1 0 0 22.05. https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus, 8 kinacc/ I'abpuensa O.C., Octpoymos WU.I'., Cragkos C.A., AKHHOHEpHOE 00IIECTBO
«3narenbcTBO «IIpocBerieHue»

» Xumus, 8 knacc/ Epemun B.B., Kyzemenko H.E., JIpoznos A. A. u apyrue; nox penakuueit Jlyanaa
B.B., AxunonepHoe o6miectBo «M3narenscTBo «IIpocBemieHue)

» Xumus, 8 xnacc/ XKypun A.A., Akunonepnoe obmectBo «M3narensctBo «IIpocBemenney

» Xumus, 8 kiacc/ Kysnernosa H.E., TutoBa 1.M., I'apa H.H., AxiinonepHoe 06111ecTBO
«z3natennctBo «lIpocBenienue»

» Xumus, 8 kinace/ Pymsuruc I'.E., ®enpaman @.I°., AknnonepHoe o0miectBo «M3maTenbeTBo
«ITpocerieHue»

» Xumus, 9 xknacc/ ,Kysnernosa H.E., Turosa .M., I'apa H.H. AxiinonepHoe o0611ecTBo
«z3natensctBo «lIpocBenienue»

» Xumus, 9 xknacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKimoHepHOE 00IIECTBO
«3narenbcTBO «IIpocBerieHue»

» Xumus, 9 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A. A. u apyrue; noxa penakuuei JlyHuna
B.B., Akiinonepsoe o6iectBo «M3marenbctBo «IIpocserieHuey

» Xumus, 9 xknace/ Kypun A.A., AkimonepHoe obmectBo «M3nmatenberBo «llpocBemienney

» Xumus, 9 xinace/ Pymsuruc I'.E., ®enpaman @.1°., AkumronepHoe o01iecTBo «M31aTenbecTBO
«IIpocsemenue»

METOAUYECKHUE MATEPUAJIBI JUIA YYUTEJIS

Xumus. 8 ki1.: KoHTponbHbIe 1 ipoBepouHbie padoThl K yueOnuky O. C. 'abpuensaa «Xumus. 8» / O.
C. I'abpuensu, I1. H. bepeskun, A. A. Yirakosa u zp. - M.: JIpoda, 2007.

Xumus. 9 ki1.: KoHTponbHbIe 1 ipoBepouHbie padoThl K yueOnuky O. C. I'abpuensaa «Xumus. 9» / O.
C. I'abpuensn, I1. H. bepeskun, A. A. YmrakoBa u np. - M.: Jlpoda, 2010.

I'a6puensu O. C., Bocko6oitnukona H. I1., Smrykosa A. B. HactonbsHast kaura yuuresns. XuMus. 8 K.
Metoauueckoe ocooue. - M.: JIpoda, 2011.

I'a6puensa O. C., OctpoymoB U. I'. HacronpHas kaura yunrens. Xumus. 9 ki.: Metoaudeckoe
nocoowue. - M.: [Ipoga, 2007.

I'adpuensua O. C., Surykosa A. B. Terpaap 1iist 1aG0paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8 k. K
yuebnuky O. C. 'abpuensHa «Xumus. 8 kinace». M.: Ipoda, 2008.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
http://www.chemnet.ru T"azera «Xumus» 1 cailT it yauTess «51 umy Ha ypok
XUMHID)
http://him.1september.ru Enunas komnexuus 1OP: IpeaMerHas KoJuieKus
«XuMHUsI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
sKcriepuMeHThl: Xxumus. Komteknust Poccuiickoro o0meo0pa3oBaTenbHOTo moprana
http://experiment.edu.ru AJIXMMUK: caiit JLIO.
Anmnk6epoBoii
http://www alhimik.ru Bcepoccuiickas onumnumaa mkoJIsHHKOB MO
XUMHH
http://chem.rusolymp.ru Opranuyeckast XuMHsi: SJICKTPOHHBIN yUeOHHK IS
CpeJIHEN IKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMHH:
AJIEKTPOHHBIHN yueOHUK
http://www hemi.nsu.ru OTKpBITHII KOMUTEHK: XUMUSI
http://www.chemistry.ru JlucTaHIMOHHAS OJIMMITAAAA II0 XHUMHH:
TEJICKOMMYHHUKAIIHOHHBII 00pa30BaTEIbHBIN MTPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniuoHasie
IBPUCTUYCCKHE OJIMMITUA]IBI TT0 XUMHH.
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