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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MNporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpEeLyCMaTpUBAET pACIpEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU coepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHMS OCHOBHOU 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHWE XHMHH CIYKUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYphI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHH OOECHedYMBalOTCs crerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBa€TCs U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMN W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxXKarouui MHUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHbIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCcIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroluxcsi T'yMaHUCTHYECKHX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COJAEP)KAHUE OBYYEHUA
8 KVIACC
IlepBoHayajbHBIC XUMHYECKHE IOHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. Du3nuueckue CBOMCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMocCBsi3p KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccupuxanus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecCKuX CBOMCTB O00pa3loB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3joKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4EHUE CIOCOOOB pa3JesieHus CMeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKUX BElIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYCHHUST KUCTopoda B J1abopaTOpuud W TPOMBINIUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIsS KUCIOPOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdhekTa, pa3pyieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEI
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOJi€ M B XKU3HU 4esnoBeKa. KpyroBopor BoAbl B mpUPOAE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOIMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucinor. Gusndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psang axkxtmBHoctTu MertamioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHus TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB H
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEM pPAaCTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aWUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
UCCJIEIOBAaHUE O0pa3IOB HEOPTraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOUEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCIIOT C METajllaMH, PEaKkUWid HEUTpaTu3alH, IOJIyYeHHUE HEpPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO0 METaJla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hblii u
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumeHm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3yioKeHHs, COSTUHEHNU).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TaAK W MOHATHH, SBJISIOIIUXCS CUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocepa, rtuapochepa, MuHEpaIbl, TOPHBIC TOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEaKUUMHW M TOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKIUid C  HUCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBHS MPOTEKaHUsI peaKI[uii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DBICKTPOMPOBOIHOCTH
pacTBOpPOB BELIECTB, IpoLecca AUCCOLNMALMMA KHUCIOT, IIEI0YEeH U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUH HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OOmiast xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHHE, PUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTelneHU okucieHus. CTpoeHue u (PU3MUECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcaoThl. COMu CEpHON KUCIOThI, KAY€CTBEHHAs pPEeaKlUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE



3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE AOXK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHne U mpuMeHeHue. Coam aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOIicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MMHEPAJIbHBIX
ya0OpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKaloIlel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MOAU(UKAIIMKM, PACIPOCTPAaHEHUE B MpuUponae, (U3NUYECKUE U XUMHYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJYYEHUE U TMPUMEHEHHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢usnmueckue W XUMHYECKHE CBOWCTBA, IOJYyYEHUE U
npuMeHenue. CoenuHeHuss KpeMHHst B mpupoje. OOuiue mpeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. IIpobiembl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMs], OIBIThI, OTpaKalIKUEe (QU3NYECKHE M XUMHYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOIIoJeHHe MpH3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3HMUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmasa, rpaduta, (QyiaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJydyeHHe, COOUpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
IPOAYKLUMEH CUJIMKATHOM IPOMBIIIJIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTtasibl U MX COeAUHEHUS

OO01ast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTayioB. OO0mue
CrocoObl ToNy4eHus: MeTaioB. IloHATHE O KOppO3MM METAIOB, OCHOBHbIE
crocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH, AIOPAJIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[leounble mMeTambl: nonoXkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TMAPOKCUIBl HaTpusi W Kanus. lIpumMeHeHue IIeJOYHbIX METAUIOB M HX
COCIMHEHUM.



[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. Menneneesa, ctpoenue
UX aTOMOB, HaXO0XJICHHUE B IIpupojie. Dusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOEGHHE aTroMa, HAaXOoXAcHUE B npupoae. dusnueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METALIOB  (BO3MOKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI, IpOLlEcCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), MPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, >Keje3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiubldgd (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueime
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuasnibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0ImycTuMast
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumum B pereHnn 3KoI0ruaeckux
po0aem.

Xumuueckuii IKcnepumenm:

H3y4deHHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX



NOHSTUN, TaK U MOHATUHN, SBJSIONINXCS CUCTEMHBIMU AJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHalu3, CHUHTE3, KIacCUpUKalusi, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHUE, MOJEIb, SBICHHUE, IMapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAas]
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHus JOCTHUTalOTCSI B XOJ€ OOyYeHHs XMMUU B €IUHCTBE y4EOHOH H
BOCIIUTATEIbHON JEATENBHOCTH B COOTBETCTBUH C TPAJULUOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, HPUHATBIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUsl, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW ITO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTAlMil H
pacIIMpEeHNE ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAay4YHOMY HAacleIHi0, MOHMMAHMS 3HAYEHUs XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOTO OOIIECTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGpOpMAIHE o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU



BBITIOJITHGHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ay, BBHITIOJIHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOW JEeATETbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MUPOBO33PEHUYECKUE TMPECTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U COCTAaBIIAIOIINE
OCHOBY I TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHHWM 10
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHHS HaOJI0aeMbIX MPOIECCOB U SBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  CcaMO0OOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOY4YCHUS B
JlaTbHEHIIEeM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U pEaTbHOM JKU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
yBOXEHUE K TPYAYy W pe3ynbTaraM TPYAOBOU MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAEKTOPUHU MPOJOJIKEHUS 00pa30BaHus C YYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IpaBuJ O€30MAaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY’KaIoIEeH MPUPOAHON CpPeloi, sl HOBBILICHMUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUSl TIJ00aJbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
IPUHLKII, TUIIOTE3a, PaKT, cucTeMa, MPOIecC, HIKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOH
NEATEIBbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUS HCIOJIB30BATh NPHUEMBI JIOTUYECKOTO MBIIIIEHUS IPU OCBOCHUU
3HAHUU: PacCKpbIBATh CMBICI XUMHUYECKHX IMOHATHH (BBIACIATh MX XapaKTEpHBIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh IMPUUYMHHO-CIEJACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Y4YECHHUs,
CTPOUTDH JIOTUYECKUE PAacCyXIEHUs (MHIAYKTUBHbBIC, AEyKTUBHBIC, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpoOlLlECCE TNO3HAHWA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 337a4, ¢ YYETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBISTH U XApAKTEPU30BATh CYIIECTBEHHbBIC
IPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIIPOCHl B Kay€CTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpEeTEeHNE OMbITa IO IUJIAHUPOBAHUIO, OPraHU3allUd M IHPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, yMEHHME HaOII0AaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BbIOMpaTh, AHAIU3UPOBATH M HHTEPIPETHPOBATH HH(OPMALHIO
pa3IMYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJEpXkAaHUSA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpPOI aKTUBHOT'O MCIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh PpEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCH (B XOJ€ Jauaiora W (WJIh) JUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  O3HABATEJILHOM
JNEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTb NPE3EHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCJIEOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JCHCTBUM, OINpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa

BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYECHHOTO PE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHKCS HAy4dHbIE 3HAHUS, YMEHUS M CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHUA, €ro HMHTEepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K koniy oOyueHus B 8 ki1acce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TIOHSTHI: aToM, MOJIEKYJa,
XUMUYECKUN JJIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEUIECTBO, CMECh
(omHOpOAHAS W HEOAHOPOJIHAS), BAJIEHTHOCTh, OTHOCHUTENbHAs AaTOMHAas M
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca,
MaccoBas JI0Jisl XMMHYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJSPHBIA OOBEM,
OKCHJl, KHCJIOTAa, OCHOBAaHHE, COJIb, OJJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XHUMMYECKas peakius, KiIacCu(pUKaIus peakluid: peakiuu
COEMHEHMSI, PEaKLIUU Pa3JIOKEHUs, PeaKklMU 3aMElICHUs, peakiuuu oOMeHa,
9K30- U BHAOTEPMHUUYECKUE PEAKLUH, TEIIOBON 3P(EKT peakiuu, 11po aroma,
AJIEKTPOHHBIN CIIOM aToma, aToMHasi OpOUTallb, PauyC aToMa, XMMUYECKas
CBS3b, NOJISIPHAs U HEMOJSpHAsT KOBAJEHTHAs CBS3b, MOHHAs CBS3b, HOH,
KaTHMOH, AaHWOH, pacTBOp, MaccoBas J0Ji1 BemecTBa  (MPOIICHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHSATUN U MPUMEHSThH
9T TIOHSATHUSI IPU OTIMCAHUU BEILIECTB U X MPEBPAIICHUI;

e HCIOJBH30BAaTh XUMUYECKYIO CUMBOJIHMKY ISl COCTABJICHUs] (POPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

e ONpPENENsATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCJIMHECHHSX,
CTENEHb OKMCIIEHUS JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, TPUHAIIECHKHOCTD



BEUIECTB K OMNPENCIEHHOMY KIAcCy COEOUHEHMH 1o (opmynaMm, BHI
XUMHUYECKOU CBA3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;
packpeiBath cMmbIci  Ilepuoamueckoro 3akona [l WM. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHE MEPUOJUYECKON 3aBUCHMOCTH  CBOWCTB
XUMUYECKUX DJJIEMEHTOB OT HUX TMojoXkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OMKCHIBATh U XapaKTepU30BaTh Ta0IMuHyt0 Gopmy lleproandyeckoit cucTteMsl
XUMUYECKUX DJIEMEHTOB: pa3linyaTh TMOHATUS «TJaBHas mnoarpynmna (A-
rpyInma)» u «mnodounas noarpynmna (b-rpymnmna)», Maibie U O0IbIITNE TEPHOIBI,
COOTHOCUTh O00O3HA4Y€HHsI, KOTOpble uMeroTcs B Tabmuue «llepumonnueckas
cucreMa xumuueckux anemeHtoB [[. M. MengeneeBay ¢ 4YHCIOBBIMHU
XapaKTEePUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij
Aapa, o0llee YHUCIO HJIEKTPOHOB M PACHpPENENCHHE HX IO 3JIEKTPOHHBIM
CIIOSIM);

KJIACCU(PHUIIMPOBATh XHWMHUYECKHE DIIEMEHTbl, HEOPraHWYeCKHE BELIECTBA,
XUMHUYECKHE peakuu (10 YHCIy K COCTaBy YYacTBYIOUIMX B PpPEAKIUU
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBAa BEIIECTB
pa3IMYHBIX KJIacCOB, MOATBEPXKIAasi OINUCAHUE NPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT HX KadeCTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHHUSI XUMUYECKHX MPEBPAIICHUI B Pa3JIMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOTO 3JeMeHTa N0 (JopMyJsie COeIMHEHHSI, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, POBOJAMUTH PACUETHI 10 YPABHEHUIO XMUMUYECKON
peakuuu;

INPUMEHSATH OCHOBHBIE OIEpalMi MBICIUTEIBHOU AEATENBHOCTH — aHalu3 U
CUHTE3, CpaBHEHHME, O0000IIeHne, CHCTEMaTHU3alll, KiacCU(UKAIHIO,
BBISIBJICHUE TPUYUHHO--CIIEICTBEHHBIX CBSI3€M — JJI1 U3Y4YEHHUS CBOICTB
BEILIECTB U XUMUYECKUX PEAKIIHil, €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS —
HaOIOICHUE, W3MEpEHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peaabHbI U
MBICJICHHBIN);

CJIeI0OBaTh MpaBWJIaM IMOJIb30BAHUSA XMMHUYECKON MOCyIOoH U 1ab0paTOpHBIM
o0opyZoBaHMEM, a TaKXKe TMpaBWiaM OOpalleHHus C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKIUSMHU TIO BBIMOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTBITOB IO TIOJYYEHUIO U COOMpaHMIO Ta3000pa3HbIX BELIECTB (BOAOpOJA U
KHCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOW MacCOBOM ao0jei



pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE
HKCIIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB LIEIOYEH M KUCIOT C TOMOIIBIO
UHAUKATOPOB (Takmyc, ¢peHondraaent, METHIOPAHK U IPYTHE).

K koHIy oOyuenus B 9 kjacce rnpeIMeTHBIE pe3yJIbTaThl Ha 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHYECKHI 3JIEMEHT,
aToOM, MOJIEKYJIA, MOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEINEHb OKHUCICHMS, XWMHYECKAas
peakuusi, XMMHYECKasi CBs3b, TEILUIOBOW 3(PPEKT peakuuu, MoJb, MOJISPHBINA
00BbEM, pacTBOp, DJIEKTPOJIUTBHL,  HEAJIEKTPOJIUTBL,  AIEKTPOIUTHYECKAS
JUCCOLIMAIMS, pEakUMd HOHHOro OOMEHa, KaTalau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble UM  HEOOpaTUMBbIE PEAKLUHUH, OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIE PEAKLNN, OKUCIMUTENb, BOCCTAHOBHUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE,  aJJIOTPOMNusA,  amM(pOTEepHOCTh,  XHUMHUYECKass  CBs3b
(kOBaJieHTHasi, MWOHHAs, METAUIMYEeCKas), KpHUCTAJUIMYECcKas pemeTka,
KOPpO3HsI METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakUuu, MpeeabHO
nomyctumas konuentpauus 1I/IK BemecTsa;

WUIFOCTPUPOBATh B3aMOCBS3b OCHOBHBIX XMMUYECKUX NOHITUI U IPUMEHSTH
9TH MOHATHS IPY OIMCAHUU BEUIECTB U UX IIPEBPAILCHHI;

UCITOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsI COCTaBIEHUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJCHTHOCTh M CTEIECHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX  Pa3IMYHOIO  COCTaBa, MPHUHAJIEKHOCTh  BEIIECTB K
OIpeneNéHHOMY KJIacCy COEIMHEHUM 1o ¢opMyliaM, BUJ XMMHUYECKOH CBSI3U
(KkOBaJIeHTHasi, MOHHAs, METaJUIMYecKas) B HEOPraHUYECKHX COCIUHEHUSX,
3aps] MOHA MO XMMUYECKOU (popmylie, XapakTep cpeibl B BOJAHBIX pacTBOpax
HEOPTraHWYECKUX COECAUHEHUM, THI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BEILECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona J[. WM. MeHneneeBa wu
JNEMOHCTPUPOBATh €ro IMOHMMAaHHE: OIHUChIBATh U  XapaKTEpHU30BaTh
Tabnuunyto ¢opmy Ilepuoanueckoil CHUCTEMBl XHMHYECKHX 3JIEMEHTOB:
paznuuaTh TOHATHUA «rjaBHas mnoArpynmna (A-Tpymma)» U «1moOo4Has
nonrpynna (b-rpynmna)», wManble u  OoJbIIMe MEPUOAbl, COOTHOCHUTH
0003HauYeHUs, KOTOPblE€ MUMEIOTCS B MEPUOJUYECKON TabJvlle, C YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsij
aapa, oOlllee YHUCIO AJIEKTPOHOB M paCIpelesieHHEe HX M0 AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U HUX COEOUHEHUH B MpeAesiax MaJbIX MEPUOJOB W TJABHBIX HOATPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;



KIacCU(PUIMpPOBaTh XWMHYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (10 YHCIy W COCTaBy YYacTBYIOIIUX B PEAKIUU
BCIIIECTB, TIO0 TEIUIOBOMY J(QeKTy, M0 H3MECHCHUIO CTCIICHEW OKHCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) o0OImME U crenuduueckrue XHUMHYECKHE
CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, OATBEPIKIAAsT ONMUCAHUE TTPUMEPAMHI
MOJICKYJIIPHBIX ¥ HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

COCTABJISITh YPABHEHUS 3JICKTPOIUTUUECKON JUCCOLMAIIMKN KUCIIOT, IIeI0Uei 1
COJIeH, TIOJIHBIE W COKpall€HHbIC YpaBHEHUS peakluili HMOHHOTO OOMeEHa,
ypaBHEHUS PEAKINi, TTOATBEPKAAIONTUX CYIIECTBOBAHNUE TEHETUUECKOU CBSI3U
MEXIy BEIIECTBAMH PA3JINYHBIX KJIACCOB;

pacKkpbIBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBHUTENBHBIX  pEaKlui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIni;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UWX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XHWMHUYECKHX TPEBpPANICHUH B  Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMHUYECKOTO 3JeMeHTa 1o (GopMyJie COeIMHEHUsI, MaCCOBYIO
JIOJTEO BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHCHUIO XUMUYECKON
peakmum;

COOJII0/IaTh TpaBUjIa TOJIb30BAHUS XUMHUYECKON TMOCYI0M M J1ab0opaTOpHBIM
o0oOpyZ0BaHUEM, a TAK)Ke IIpaBuiIa oOpaIeHus ¢ BEIIECTBAMU B COOTBETCTBHUH
C MHCTPYKIUSMH IO BBIMOJHEHUIO J1aO0OPATOPHBIX XMMHUYECKHX OTMBITOB TIO
MOJIYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa U YTJIEKUCIIOrO
rasa);

MPOBOJUTH PEAKIUH, TMOATBEPKIAIONINE KaYeCTBEHHBIM COCTAaB Pa3IUYHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpUA-, OpoMHUA-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cyiabdar-, THUAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI W HWOHBI HM3YyYCHHBIX METAJIOB, NPHCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIHHONU ACATEIBHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEeMaTH3aIHI0, BBISBICHUE IPUYHMHHO-
CIICICTBCHHBIX CBS3CH — JUISI M3YYCHHS CBOWCTB BEHISCTB W XHUMHYECCKUX
peakmuii, eCTECTBEHHO-HAyYHbIC METOABI TO3HAaHUS — HaAOJIOJICHHE,
U3MEpEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PeaTbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE XHUMHUA 8 KJIACC

Ne HaumeHoBaHMe pa3ieiioB U KosmmiecTBo yacos DJIeKTpOHHbIe (LM (POBHIe)
n/n TeM NMPOrpaMMbl Bcero KoHTpoabHbIe IlpakTHyecKkue oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. IlleppoHavyaibHble XUMHYECKHE NOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bu6nuoreka [IOK
MPAKTUYECKOU IESITETBHOCTH https://m.edso0.ru/7f41837c
YeJI0BEeKa
19 BeriectBa 1 XuMHuecKue 15 1 0 bubnnoreka IIOK
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
21 Bosnyx. Kucnopoa. [lonsatue 6 0 0 bubnuoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa. Ilonarue o xucimorax 8 0 1 bubnmnorexka HOK
U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHMAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuotexa [JOK
HEOPraHWYECKUX COCINHEHUI https://m.edso0.ru/7f41837c
Hroro o pasneny 30

Pasnean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJIUTEIHLHO-BO

CCTAHOBUTC/IBHBIC PCAKIIUH

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema

bu6nuoreka [IOK

3.1 XUMUYECKHX 351eMeHToB J[. 1. ! 0 0 https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
39 Xumnueckas cBs3b. OKUCIIH- 8 1 0 bu6nuoreka [IOK

TCIbHO-BOCCTAHOBHUTCIIBHBIC

https://m.edsoo.ru/7f41837¢c
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peaxkuu
bu6nuoreka [IOK
Hroro no pasesy 15 https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
9 KIIACC
KoJsnyecTBOo 4yacoB DJIeKTPOHHbIE
HaumMeHnoBaHuUe pa3/iesioB U TEM
New/w | ML B Kontpoabubie | IIpakTnueckne | (uupposbie)
pPoTP cero padoThbI paGoThI oOpa3oBaTe/ibHbIE
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 0 bubnmnorexka HOK
' OCHOBHBIX pa3JIeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [JOK
' peaxkuuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubnuotexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX coeTMHEHUSI
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubnmnoreka [JOK
' sneMeHToB VIIA-rpynmnsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 0 0 Eg&?ﬁ;ﬁ;ﬁgﬁ};f 412636
COeTUHEHUS E— :
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 E;ISSJ-I/I//I;T:;;)(HS/I% 112636
COeTUHEHUS E— :
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O6H_[a$I XapaKTCPUCTHKA XUMHUYCCKUX

bubnnorexa [JOK
2.4 iﬁiﬁiﬁfﬁ L\:(i;rer;[y;;;z’rﬂepw H 8 https://m.edsog)_.[ ru/7f41a636
Wroro no pazueny 25
Pa3zgen 3. MeTa/iIbI M BX COeIUHEHU S
3.1 OO011Me CBOMCTBA METAJNIOB 4 ﬁg&?ﬁ%ﬁ;{;gﬁ%f 412636
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 ﬁg&?ﬁ%fé{;ggﬁf 413636
Hroro o pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HHU Y€JIOBEKA 3 BH6J_IHOTeKa LIOK
https://m.edso0.ru/7f41a636
Hroro o pasneny 3
PesepBHOE BpeMms 3 BHGJ_IHOTeKa HOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IVTAHUPOBAHHUE 8 KJIACC

Ne KosuyecTBo yacoB Jlara DJIeKTPOHHbIE
11/-11 Tema ypoka Beero Kontpoabubie | IlpakTuueckue W3yueHus uugpoBbIe
padoThI paboThI o0pa3oBaTe/bHbIE
pecypchl
1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 0 0 03.09 bubnuoreka [IOK
yesoBeka. Tena u BelecTra ' https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 ITonarue o MeTogax MO3HAHUS B XUMHUU 1 0 0 05.09 https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 0 0 10.09 bubnuorexa [JOK
oOpareHus ¢ 1abopaTopHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
4 YucTtele BemecTBa U cMecd. Crroco0bl 1 0 0 12.09 bu6mmorexa [IOK
pa3feneHus cMecen ' https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2
5 «II’)aSL[eJIeHI/Ie cﬁeceﬁ (Ha mpumepe 1 0 0 17.09 Eubmorexa IIOK
. ' https://m.edsoo.ru/ff0d28c8
OUYMCTKH OBapEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMBI H MOJICKYTb! . 0 0 19.09 https://m.edsoo.ru/ff0d2a6c
7 XuMudeckue dJIEMEHTRI. 3HAKU 1 0 0 24.09 bu6mmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocTeie U ciIOXHBIC BENIECTBA 1 0 0 26.09 https://m.edsoo. ru/ffod2a6e
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 01.10 https://m.edsoo.ru/f0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB. Bu6morexa LIOK
10 Xumnueckas popmyna. BaieHTHOCTD 1 0 0 03.10 https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHUYECKHX JIEMCHTOB
11 OTtHocuTenbHAsE aTOMHAs Macca. 1 0 0 08.10 bubnnorexa [JOK
OTtHocuTenbHASI MOJIEKYJIIpHAs Macca ' https://m.edsoo.ru/ff0d323c
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12 MaccoBast 10JIs1 XUMHYECKOTO dJIeMEHTa 10.10 bubmuorexa [JOK
B COCJIMHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. 15.10 bubmuorexa [JOK
Monsipnas macca ' https://m.edsoo.ru/ff0d5230
14 ®usnuecKkue 1 XUMHUYECKHUE SIBJICHUS. 1710 bubnmoreka [JOK
XHUMHUYECKask peaKlus ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBus NPOTEKAHUS 29 10 bubnuoreka [IOK
XUMHYECKUX PeaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 24 10 bubnnorexa [HOK
XHUMHUYECKUE YPABHEHHUS ' https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MacC
17 B;Il{i:ssa}lgg ;fp;g;eH:Il;M )l\(/II/IMI/II:ieCKI/IX 26.10 brbmoreka [JOK
N https://m.edsoo.ru/ff0d5708
peakiui
K1 .
o | et smaecn o511 | Buomorea 10K
! P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 BHHI/IKJIOI'II/IC,H}I;CT ]306081;161:1);?14 07.11 Bubmzorexa LIOK
) . ' https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HaHUH
20 KonTponsnas padora Nel no teme 12.11 bubnuoreka [IOK
«BemecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3s — cmech ra3oB. CocTtaB
21 Bo3§y};xa Kucnopon — anemenr u 14.11 bubmiorexa HOK
’ https://m.edsoo.ru/ff0d448e
npoctoe Benecto. O30H
®dusndeckue 1 XUMHIECKUE CBOMCTBA
22 KHCII0poJ1a (peaKIni OKUCIICHHUS 19.11 Brbmaozexa [IOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MOTy4YeHUsT KUCIIOPO/ia B
23 naboparopun qupOMBIIHJ'IeIfHOHCTI/I 21.11 bubmioreka LJOK
) https://m.edsoo.ru/ff0d497a
[IpumeHenune kucnopoaa
24 TennoBoil 3¢ ekt XuMuIecKoi 26.11 bubnnorexa [JOK

PEaKnuu, MOHATHUC O TCPMOXUMHUYCCKOM

https://m.edsoo.ru/ff0d4790
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YpaBHEHHH, 3K30- U SHAOTCPMHUUCCKUX
peaKIusx

TormmBo (HedTh, yroib 1 METaH).

bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €T0 28.11 https://m.edsoo.ru/ff0d4caa
IPEIOTBPAIICHIS
IIpaxTuueckas padora Ne 3 o Teme
26 «gon;?;elmde I;/III():O6HII;aHHe Kic;ogona 03.12 bubmoreka LJOK
o ’ ' https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Bonopoa — snemeHT u npocroe 05.12 bu6mmoreka [IOK
BelecTBO. HaxoxxaeHue B npupoje ' https://m.edsoo.ru/ff0d4ddo
28 dusnueckue 1 XUMHUYECKHE CBOIICTBA 10.12 bu6mmorexa [IOK
BojopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TousTHE 0 KHCIIOTaX U COJISIX 12.12 bubumorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPOIa B 1712 bubnnoreka [JOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4ddo
IT o 04
31| lonyaere s obnpeme sotapona 1912 | BuGmiorexa LIOK
i . P Alopora, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE €r0 CBOWCTBY»
32 MossipHblii 00bEM Ta30B. 3aKOH 24.12 bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 68
33| memccrsa rasa o ero wmecrHoNy 212 | BuOmorexa LK
n .. y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIM 00BEMY
B 68
34 B;I;II/I{ZJII:I:{I:(I;M e(:)alz) 611;41/? i; ":)30(?01;: 3aKOHa 28.12 bubmnorexa IOK
ypas DCAKHI 1 ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 Du3nYECKNE U XUMUYECKUE CBOMCTBA 09.01.25r bubnuotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 14.01 bubmuorexa [JOK

WHJUKATOpax

https://m.edsoo.ru/ff0d59e2
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Boz[a KaK paCTBOPUTEIIb. HaCBII_HCHHBIe

bubmuorexa [JOK
37 Y HEHACBIIICHHBIE PacTBOPHLI. MaccoBas 16.01 htts://m.eds00.ru/ffod5b40
JI0JIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpPOB ¢ bubnunoreka [HOK
38 . o . 21.01
onpeaeseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELLIECTBA»
39 KonTtponpsHas padora Ne2 mo teme 23.01 bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» ' https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiaccuUKaIus, 28.01 bu6mmorexa [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA
41 KI/Icny:THbIX OCHOBHBIX ¥ aM(pOTEPHBIX 30.01 Eubmorexa IIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, 04.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA 06.02 bubnnorexa [JOK
OCHOBaHUM ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 11.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 ITony4yeHue U XMUMUYECKUE CBOMCTBA 13.02 bubnnorexka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéLII) HH()J'Iy‘l)eHI/I}I XI/IMI/I‘{ZEKI/IG 18.02 Eubmorexa IIOK
. ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[TpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a4a4 I10 TEME 20.02 bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 I'eneTnyeckas cBs3b MEXKy KaccaMu 25 02 bubnnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI ' https://m.edsoo.ru/00ad9a50
49 O0001IeHne 1 cUcTEMaTU3AINS 3HAHUI 27.02 bu6mmorexa [IOK
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https://m.edsoo.ru/00ad9ch2

KonTtponpsHas padora Ne3 mo reme

bubmuorexa [JOK

50 OCHOBHBICUI:J'IaCCBI HEOPTaHUYECKHUX 04.03 htts://m.edsoo.ru/00ad9ela
COCIMHEHU N
[TepBbie monbITKHM KiIaccUpUKAIIUU
51 XI/II\I/)II/I‘ICCKI/IX AJIEMEHTOB ?IOH?II;I/IG 0 06.03 buGmnorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX AJIEMEHTOB
I o
€pUOIMYECKHUM 3aKOH U Butmorexa LIOK
52 [lepnonnueckas cucreMa XMMHUYECKUX 11.03 _
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
bu6mmoreka [IOK
53 HepI/IO,I[LI, TPYIHIBL, TIOATPYIIILL 13.03 https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CoCTaB aTOMHBIX 18.03 bubnnorexa [HOK
anep. N3oTomnsl ' https://m.edsoo.ru/00ada342
C 0
TPOCHUE IEKTPOHHEIX 000I0UEK Butmorexa LIOK
55 aToOMOB 3JIeMeHTOB [leproanyeckoi 20.038 i
https://m.edsoo.ru/00ada6hc
cucremsl [[. 1. Menpaeneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJIOKEHUIO B 01.04 bubnuoteka [JOK
[Tepuoanueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuTHs Hayku U npaktuku. 1. U. 03.04 bubnuoreka [IOK
MenneneeB — y4€HBIN, IIENArOT U ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnunoreka [JOK
58 08.04 _
XUMHUUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 NonHas xumuyeckas CBs3b 10.04 https://m.eds00.ru/00adac34
60 KoBaneHntHas nosspHas XuMu4yeckas 15.04 bub6nuorexa [IOK
CBS3b ' https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHast XUMUYeCKast 17.04 bubnmoreka [IOK
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CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS 1 22.04 Egggﬁ%ﬁiﬁgﬁ}é% dae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 24,04 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnmoreka [JOK
64 OKHCIIHTENN U BOCCTAHOBUTEIH 1 29.04 https://m.e dsogru 100adb076
65 Kontponbnas pabota Ne4 o reme 1 06.05 bubnmoreka [JOK
«CTtpoenne atoMa. XUMHUYECKAasl CBSI3bY https://m.edsoo.ru/00adb486
66 Pesepsublit ypok. O60011ieHMe 1 1 08.05 bubnuoreka [IOK
CcHUCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepsHblil ypok. O6001eHue U 1 13.05 bubnnorexa [JOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PesepsHblit ypok. O6001ieHMEe 1 1 15.05 bubnuoreka [IOK
CHUCTeMaTU3als 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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XUMHUA 9 KIIACC

N Kosaun4vecTBo 4acoB JIeKTPOHHbIE
[
Tema ypoka HMara undpoBbie
n/n Bcero Kontpoabnbie | IlpakTuyeckue
u3ydeHusi | obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
Ilepnonrueckuit 3aK0H.

1 [Tepuoanueckas cucrema 1 0 0 03.09 bubmuorexa [JOK
XUMUYeCKUX ementoB /. U. ' https://m.edsoo.ru/00adb59
Menneneesa

2| cnottems xmmmacck aneverntos ) 0 0 000 | BuGmiorexa LIOK

N ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 10.09 bubnuoreka [IOK
HEOPraHWYECKUX BEIECTB ' https://m.edsoo.ru/00adb7e2
Bunnl XMUMHY€ECKOU CBSA3U U THIIEI bu6mmorexa [IOK

4 N 1 0 0 12.09 _

KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel o reme

5) «[loBTOpEHUE u yrinyOiaeHue 3HaHUH 1 1 0 17.09
OCHOBHBIX pa3ieNioB Kypca 8 Kiacca
Knaccudukanus XuMruueckux bu6mmoreka [JOK

6 o 1 0 0 19.09 _
peaKkuui 1Mo pa3InYHbIM ITPUZHAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOM

7 peakuumn HOHHpTI/Ie 0 TOMOTE€HHEBIX U 1 0 0 24.09 bubmnorexa IOK

) https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEAKIIHIX
[ToHsATHE 0 XUMUYECKOM PAaBHOBECHH.
@dakTophl, BIUSAIONINE HA CKOPOCTh bu6mmoreka [JOK

8 o 1 0 0 26.09 _

XAMUYECKOW PEAKIINU U TOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK

9 1 0 0 01.10 :
peakiuuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTpOIUTHYECKON 1 0 0 03.10 bubnmoreka [IOK
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nucconuanui. CUIbHBIE U clIa0bIe
SJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

. bubmuorexa [JOK
1 Vonmpie ypasHeHus peakiii 08.10 https://m.eds00.ru/00add448
X €CKHE CBOMCTBA KHCJIO
12 ocfll{hf;:HHﬁHB c:efe E:)ez[(P:IT;sJITeEHI?I 10.10 Bubmorexa HOK
N ' https://m.edsoo.ru/00add5d8
00 IIEKTPOIMTUICCKON AUCCOIUAIIIH
X N -
o | el coch s cac st | Biomora 0K
pen y ' https://m.eds00.ru/00add8h2
ANEKTPOJIUTUICCKON TUCCOITUAITIU
. bu6mmoreka [IOK
14 [TonsTHe 0 THIPOIU3E COCH 17.10 https://m.edsoo.ru/00addod4
15 O06o011eHNe U cucTeMaTU3alus 99 10 bubnnorexa [HOK
3HAaHUH ' https://m.edsoo.ru/00addd12
IIpa eckas pabota Ne 1.
16 «II’)eLI;ITeI;I{tIer ;(K:HpepI/H\ICHTaJIBHBIX 24.10 bubmmorexa LIOK
' https://m.edsoo.ru/00addbfa
3a7ad»
KonTtponsHasg padora Ne2 1o Teme
17 «BJI;;E)T;I(I))J}IIH;[HP%CKTM HHCEOHLEIL\;I_[HH 26.10 bubmnorexa IOK
) ) https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIHH B PACTBOPAX)»
00 )
18 | Xnmsecxne croiicraa s mpiepe 0s11 | PuGmorexalIOK
p p ) https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopond. ConsHa CIIOTA,
19 XIjIIMII/)IHECI}jI/IS cﬂoﬁc;ﬂ: l;[OIJflqu;HT/Ie 07.11 bubmorexa LIOK
’ ’ ) https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpa eckas padbota Ne 2 mo Teme
20 «lPloﬁifl:I{t::HHKe golijoTﬁ KI/ICJ‘IETB;[ ) 12.11 bubmorexa LIOK
N o ’ ' https://m.edsoo.ru/00ade348
W3yYCHHE € CBOMCTBY
Brruncnenus no ypa]iHeHI/IHM BuGmorexa LIOK
21 XUMHUYECKUX PEAKIUi, €CIIM OUH U3 14.11

peareHTOB JIaH B H30BITKE

https://m.edsoo.ru/00ade488
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OO61as xapakTepuCcTUKa SJIEMEHTOB

bubmuorexa [JOK

22 VIA-rpynisl 19.11 https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJAM(PHUKALINN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHeHUN 2111 bubmuoreka [JOK
B IIpUpoJie. XMMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
Cephl
24 CepoBonopoJ1, CTpOeHuE, 26.11 bubnmoreka [JOK
¢u3nUecKre 1 XUMHUYECKHE CBOICTBA ' https://m.edso00.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (I)I/IBI/IfI[eCKI/IIe) u XI/II\I/I)I/I‘IeCKI/Ie CBOICTBa 28.11 Eubmorexa IIOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHHE
XHAMHMYECKHUE PEAKIMH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOTO criocoba
2% ITOJIyYEHUSI CEPHOU KUCIIOTHI. 03.12 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEAUHEHUSIMHU
Cephl
Beruucnenune MaccoBoil J0JIM BBIXO/1a bu6mmorexa [IOK
27 05.12 _
IIPOJTYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE bubnnorexka [JOK
28 10.12
B IIpHUpoe, GU3NYECKUE U https://m.edsoo.ru/00adeea6
XMMHUYECKHE CBOWCTBA
AmMHaK, ero pusnveckue u
29 XUMHUYECKHE c?;oﬁCTBa MOJIy4E€HUE U 12.12 bubmorexa [JOK
’ https://m.eds00.ru/00adf004
IIPUMEHEHHE
IIpakTuyeckas padora Ne 3 o Teme
30 «lPlonyquHe aNII)MI/IaKa W3YYCHHE €T0 17.12 bubmioreka LTOK
. ’ https://m.edsoo.ru/00adf180
CBOWCTB»
31 A3oTHas KUCI0Ta, e€ pusnueckue u 19.12 bubnnorexa [JOK
XUMHUYECKHE CBOWCTBA ' https://m.eds00.ru/00adf306
32 Vcnionp30BaHne HATPATOB U COJEH 24.12 bubmmoreka [IOK
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aMMOHUS B Ka4eCTBE MUHEPAIBHBIX
ynoOpenuii. XuMuieckoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMH a30Ta

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

dochop. Oxeun dochopa (V) u

bu6mmoreka [IOK

33 dbochopHas Knesora, buznveckue u 26.12 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIYICHUE
Hcnonp3oBanue GocdaToB B
34 KauecTBE MUHEPAIbHBIX YI0OpEHUH. 09.01.25¢ bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI T https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 Hpnpgng E)I/ISI/II‘)IGCKII)/IG Y XUMHYECKUE 14.01 bubmmorexa LIOK
X ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. 16.01 bubmuorexa [JOK
DKoJoru4ecKue npooIemsl, ' https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ okcuaoM yriepoaa (1V)
" bu6mmoreka [IOK
37 VYronbHast KUCHOTA U €€ CONu 21.01 https://m.eds0o.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. 23.01 bubnnorexka [JOK
KauectBennas peaxius Ha kapOoOHaT- ' https://m.edsoo.ru/00ae027e
1oH"
I1
30| oprammecsin eueersan xax o 2801 | Bubmorera LIOK
p m ' https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
. bu6mmoreka [JOK
40 Kpemuuii u ero coequnenust 30.01 https://m.eds00.ru/00ae080a
[TpakTrueckas padota Ne 5. Pemenue Bu6morexa LIOK
41 OKCIIEPUMEHTAIBHBIX 3aa4 I10 TEME 04.02

«BaxxgeuIe HeMeTaIbl U UX

https://m.edsoo.ru/00ae0bf2
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COCAUHCHUA»

KontponbHas padota Ne3 no teme

bubmuoreka [JOK

42 «BaxHeume HeMeTaJuIbl U UX 06.02 https://m.eds0o.ru/00ae0e18
COEJTUHEHUS
OO01as xapakTepuCTHKa XUMUYECKIX
3JIEMEHTOB — METaJIJIOB.
Merammueckas CBs3b U bubnmoreka [JOK
43 11.02 ]
METAJUINYECKasl KPUCTAJUIMYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB
XHUMUYECKUE CBOKMCTBA METAJLJIOB.
44 DNEeKTPOXUMUYECKUN P 13.02 brbmoreka [JOK
. https://m.edso0o.ru/00ae1156
HaIpsHKEHUN METaJIOB
OOm1re criocoObl MOTyYSHHS
MetaisioB. CruiaBel. Beruucnenus mo
45 YPABHEHUSAM XUMHUYECKUX PEAKIIAN 18.02 bubmmorexa LIOK
’ https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
pUMeCcH
bu6mmoreka [IOK
46 [TonsTHE O KOPPO3UM METAIIIOB 20.02 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 IHenounbie MeTaib 25.02 https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U 2702 bubnuoteka [JOK
KaJIust ' https://m.edsoo.ru/00ae14b2
49 [Ileno4Ho3eMeNbHBIE METAIIIBI — 04.03 bubmotexa LIOK
KaJIbILIMA U MarHui ) https://m.edsoo.ru/00ae15e8
. bu6mmoreka [JOK
50 Baxnerime coeTMHEHUS KaablHs 06.03 https://m.eds0o.ru/00ae15e8
51 O606HVIGHI/I6 Y CHCTeMaTh3aIus 11.03
3HAHUU
50 JKécTKoCTh BOJIBI M CIIOCOOBI €€ 13.03 bu6mmoreka [IOK

YCTpaHECHHS

https://m.edsoo0.ru/00ae1886
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[IpakTrueckas padorta Ne 6 mo Teme

bubmuorexa [JOK

53 "XEcTKoCTh BOABI U METOBI €6 18.03 https://m.edsoo.ru/00aelae8
ycTpaHeHus" — :
. bu6mmoreka [IOK
>4 AmoMuHuii 20.03 https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U 01.04 bubnmoreka [JOK
TUJIPOKCHUIA ' https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Kemeso 03.04 https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a 08.04 bu6mmorexa [IOK
(1) u »xene3a (111) ' https://m.edso0.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIHUSA 10.04
3HAHUI '
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 15.04 bubnnoreka [JOK
«BaxkHelmue MeTabl U UX ' https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OUH U3
60 peareHToB /1aH B U30BbITKE WU 17.04 bubnuoreka [IOK
COZEPKUT IpUMeCH. Brruncnenus ' https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXO/Ia IPOYKTa
peakuuu
61 O00011IeHE U CHCTEMATH3aIUsA 2204
3HAHUHI '
KonTponbnas padota Ne4 no teme
62 «BaxxkHeiimume MeTaaiIbl U UX 24.04
COEIUHEHUS
63 BemectBa u Mmarepuaisi B 99.04 bu6mmoreka [JOK
MOBCEIHEBHON KU3HU UEI0BEKA ' https://m.edsoo0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE 06.05 bubnnorexa [JOK

OKpY>Karollen cpeibl

https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perieHnn 1 08.05 bubnmoreka [JOK
9KOJIOTUYECKUX MTPOOIemM https://m.edso0o.ru/00ae4270
66 PezepBHblit ypok. O6001eHue 1 1 13.05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHrlil ypok. O60011eH1E 1 1 15.05 bubnmoreka [JOK
CUCTEMaTU3als 3HAHUN https://m.edsoo.ru/00adbh33c
68 PezepBHblit ypok. O6o01eHue 1 1 20.05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

1. 'a6puensu O. C., Bockoboiinukosa H. I1., Amykosa A. B. HactonbHas
KHHUTA yauTelsa. XuMusd. 8 kKi1.: Metogudeckoe mocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmyxoBa A. B. Terpaap 1uist 1a00paTOPHBIX ONBITOB U
npakTuaeckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumus». 8 kinacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

4. T'abpuensH, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumus». 9 knacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.
8 kiacey : metoaudeckoe nocobue / JI. M. Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosorndyeckue kaptol K yueoHuky O. C. I'abpuensna «Xumus.
9 knacc» : Meronnueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIE M IpOBEpOUHbIE paboThl K yueoHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [Ipoda, 2022. nanubie

HUO®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera « Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUN

http://him.1september.ru Equnas xomnekius LIOP: TIpeameTHas KouTeKIus
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIE
skcniepuMeHThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast oumuaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckas XUMUs: SJCKTPOHHBIH yUeOHHUK IS
CpEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: 3JIEKTPOHHBINA YU4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJLISIK: XUMUS
http://www.chemistry.ru JluctaniimoHHas oJIMMITHAA IO XUMUH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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