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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MpEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHME XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHAIBHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOYyYaIOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX IOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KapTUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEaAKIui, B GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIBHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MTPUOOPENH TaKHUE LIENIH, KAK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHWS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLEr0o MHpA, MCHOJIb3ysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHHH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM JJi1 BBIPAOOTKH 3KOJIOTMYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGuUiisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COAEPXAHUME OBYUYEHUA

8 KVIACC
IlepBoHayajbHBIC XMMHYECKHE IOHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemjectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHe 0 MeTojax Mo3HaHWUS B XUMUM. UUCThIE BElIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BemlecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢dbuznyeckux (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE kKefe3a ¢ pacTBopoM cosr Meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKHA MTOBAPEHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENEHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBO. HaxoxjeHnue kuciopoaa B Mpupojae, (U3NUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajuioTporHas MoAuUKaIus KUCIopoa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxaeHune Boaopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuawl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHuA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coneil. @U3nYecKUe U XUMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMojelcTBUE Bojopoaa ¢ okcujaoM menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3MYHONM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJI0UeH,



u3ydyeHue B3zauMojeicTBus okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad II0 Teme «BaxHeullme KiaacCchl HEOPraHHYECKHX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[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.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMHUYECKHUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpPHOAHAas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB IMepBbIX 20 XMMHMUYECKHUX 3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYMNIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUH.
[Iponiecchbl OKMcIIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumeHm:

u3ydyeHrue oOpa3lOB BELIECTB METAUIOB UM HEMETAUIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanms MeXIpeAMETHBIX CBS3€M MPU HM3yYEHHMH XUMUU B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 MCIMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TAK W TOHITHUH, SIBJISIOIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKAIMsA, TEePUOJUYHOCTb, HaONIIO/ECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, a3, (PU3NUECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIEMEHTOB B Ilepmommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 1Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX M TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETLHO-BOCCTAHOBUTENILHBIC  PEAKIUM,  JJIGKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiienue YpaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIUid C  HUCIOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W colell B CBETe MNPEACTABICHUNA 00 DIEKTPOTUTHUECKON
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BELIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, LIEJI0YEeH U  COJIEH
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTE€pUaloB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakuuu pas3jioKEeHUsI, COCIMHEHUs ), PaclO3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUH HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemertanibl 1 MX coeiMHEHUSA

OOmast xapakTtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJydYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHU3M 4YelOBeKa. BakHellume XJIOpHIbl U X
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue CBOMCTBa cepbl. CepoBOAOPO, CTpoCHHE, (HU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOMy4YeHHUs] CEpHOM KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE



3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE AOXK[IH,
3arpsi3HCHHE BO3yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIC CTETNICHU OKHCIIECHUs. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dbuznyeckre U XuMU4YecKkue cBorcTBa. Kpyroropot azora B mpupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUYSCKHAE CBOMCTBA, MOJydyeHrue u mpuMeHerne. Com aMMOHWS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
HOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ ToiydeHue, (pU3nUecKue M XUMHUUYECKHE
cBOMcTBa (0OIIME Kak TMPEACTaBUTEIs Kiacca KHUCIOT W  cHeruduuecKue).
Hcnonp30BaHWe HUTPATOB MW COJied aMMOHMS B KadeCTBE MMHEPAIbHBIX
ya0OpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKaloIlel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, pu3ndecKue U XUMUIECKHIE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpOoHd,  aUIOTPOITHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKHE U XUMHUYECKHE
cBoricTBa. Ancopobuusa. Kpyrosopot yriepoaa B npupojae. Okcuapl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJYyYEHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbl, CBA3aHHBIE C OKCUJIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaAX, OCIKax, yriieBoaax — U ux
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUU.

Kpemnuii, ero ¢usnueckue W XHUMHYECKUE CBOMCTBa, TOJyYEHUE U
npuMeHenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpeacTaBlieHus 00
okcuae kpemHusa (IV) u kpemuueBoit kucnore. CUIMKAThl, UX MCIOJb30BAHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepHalbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kallue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl W €€  COCOIMHEHUSMU  (BO3MOXKHO  HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, H3Y4YEHUE XHUMHYECKUX CBOICTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOIIoJeHHe MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, MPOBEACHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmasa, rpadura, (QymnepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJydyeHHe, COOUpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYECHHE [PU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
IPOAYKUMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

Metayuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux syemeHtoB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTayioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. IloHATHE O KOpPpPO3UHM METAIJIOB, OCHOBHBIE
CrocoObl 3alThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[enounble MeTambl: nonoxkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemeHToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAaXOXJIECHUE 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. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
W Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUZ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIosioxkeHue B [lepuoandeckoi 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 llepuoanueckoi cucteMe XMMAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA kene3a. OKCUIbl, TUIPOKCU bl U cosn xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMud METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOWMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, >Keje3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJAaMEHH MWOHAaMU HaTpHs, Kalus W Kalblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IIMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxkHnelme
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YeEIOBEKa. be3omacHoe
MCIIOJI30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0ImycTuMast
KOHIIeHTpaius Bemects, nainee — [1/IK). Ponb xuMun B pelieHnH 3KOJIOTHYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Ye€pe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHUHTE3, KiIaccupuKalusi, NEpUOJUYHOCTb, HaOJIOJEHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, HNAapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJIyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKas]
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢otocunTes, npixanue, Ouocdepa, dKOCUCTEMa, MUHEPAIbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

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

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCIIUTATENFHON JIESTETLHOCTH B COOTBETCTBUH C TPATUIIHOHHBIMU POCCUHUCKIMHU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHM, HPHHSTHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMANTM3ALINN O0YJIarOIIUXCA.

JInyHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATBCS CUCTEMOH TO3MTHUBHBIX IIEHHOCTHBIX OPHCHTAIlMA WU
paciiMpeHne ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS

LEHHOCTHOTO OTHOUIEHMSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACICJMIO, TIOHMMaHUs 3HAYCHHUS XWMUYCCKOW HAyKH B KHU3HHU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(popMaiuei o
NEPEAOBbIX JOCTH)KCHUSAX W OTKDPBITUAX MHUPOBOW M OTEYCCTBEHHOH XHMHHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

NPEJCTABICHUS O COIHMAIBHBIX HOpMax H MpaBUaX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JAESITENBbHOCTU MpU



BBITIOJIHCHUH YYCOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOW JEeATETbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKA CBOUX TOBApHINEH C TMO3UIUU
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MUPOBO33PEHUYECKUE TMPECTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U COCTABJISIOININE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC Ha IMOJTYYCHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBIE JJIi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUUYECKHUMH CpEACTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOY4YCHUS B
JlaTbHEHIIEeM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacCHOCTH Tpu  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

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 TPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHIMBUTyaIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHuUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 3K0JIOrHYeCcKOro 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



buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
paBuJI 6€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IOJIy4aeMble MPU HU3YYEHUH XUMHH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOH, /1JI TOBBILLICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl IJ00aJbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIMATTLHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
IPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YE€OHBIX HpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIE OOecreunBaroT (POPMHPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NEATEIBbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUSI MCIOJIB30BATh NPHUEMBI JIOTHYECKOTO MBIIIJIEHUSI NPU OCBOCHHUHU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMH XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKLUi,
yCTaHaBIMBATh IMPUUYMHHO-CJIEACTBEHHbIE CBSI3U MEXAY OOBEKTaMU H3Y4EHMS,
CTPOUTDH JIOTUYECKUE PAaCCyXAEeHUs (MHIYKTUBHbBIC, AEIYKTUBHBIE, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE MPUMEHSTh B TIpPOLIECCE MO3HAHUA TOHATUS (MpPEIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUu — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YYETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIHi,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

IpUOOpETEHUE ONbITa MO IUIAHUPOBAHUIO, OPraHU3allMM U IPOBEICHUIO
YUEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O IIPOJIEJIaHHOM pabdoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpXkaHUS, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTHYECKH OLIEHHMBATh MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEIECIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHMSI PA3JINUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaull HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa Ha COCTOSIHME OKPYKAIOIIEH NpHUpOAHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPENCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaATh Hanbosee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYCOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE IOJIYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
CoJlep>KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaiibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIUSX.

K koHiy oOyueHus B 8 kjacce npeJMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHH: aTOM, MOJIEKYIIA,
XUMHUYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAaHHE, COJb, JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl Peakius, KiacCU(pUKAIUS pPEaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUu 3aMEIICHUs, PEeaKIuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA W HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
WOHHAs CBS3b, MOH, KATMOH, aHUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH ATU TTOHSATHS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUSI  BJEMEHTOB B  OMHApHBIX  COEAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOJANYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHUs MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHX DJJEMEHTOB: pa3jauyaTb I[OHATUS «TJIAaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIUU
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON AEATEbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yUYECHUS] CBOICTB
BEIIECTB M XHUMHUYECKUX PEaKIHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUSI — HaAOJII0JICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

cleioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOHPAHUIO



ra3oo0pa3HbIX BEWIECTB (BOAOpPOJAa M KHCIOPOJAA), NPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIICPUMEHTBHI  I10
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBI0 MHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

K xonIy 00yueHus B 9 kjacce peMEeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

pacKpbIBaTh CMBIC] OCHOBHBIX XHWMHYECKHX MOHSATHW: XUMHUYECKHI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKINs, XUMUIECKast CBS3b, TEIUIOBOU 3(PdeKT
peakiuyd,  MOJib, MOJISIpPHBIM  00BEM,  pacTBOp,  DIECKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUUALNS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPENIENATh BAJIGHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» U «mobouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IIEPUOAUMYCCKONM TabauIe, C
YUCIIOBBIMU ~ XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJICKTPOHOB U



pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB 3JIEMEHTOB M MX COCIWHCHUN B
npeiesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa MPOCTHIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMKMCAHHE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JHUCCOIUAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIWi, MOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWUS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEIIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYCHUI0O WU COOMPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHUaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIONINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I U3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIWi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —



HaOJIOICHUE, M3MEpPEHUE, MOICIUPOBAHUE, DKCICPUMEHT (peabHBIN

MBICIICHHBIH ).
TEMATUYECKOE IIVIAHUPOBAHUE
8 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/  pasaejoB U TeM Becer  Kourpoubn IIpakTnyeck
oOpa3oBaTe/ibHbIE
I nmporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XUMHSA — BaKHas
00J1aCcThb
€CTECTBO3HAHUS U bubmaorexa IJOK
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPAKTUICCKON 7¢
NesITeNbHOCTHU _
YyeJIOBEKa
BemecTBa u bu6mmoreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f4183
peakuuu 7c
Utoro no pazneny 20
Pazjen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bozayx.
Kncn}:( o bu6mmoreka [IOK
2.1 pOZL. 6 https://m.edso00.ru/7f4183
IToustue 06 7c
OKCHIIax T
Bonopoa.Ilonsarue bubnnorexka [JOK
2.2 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f4183
COJISIX 7c
Bona. PacTBopbl. bubnuotexa [JOK
2.3 ITousitre 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIACCHI bu6mmoreka [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU 7c
Hroro mo pazneny 30

Pazpnen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementosn /1. U.
MenpeneeBa. CtpoeHue aToM0oB. XuMu4eckasi cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE

peakiuu
31 [Tepuoanueckuii 7 bubnnorexka [JOK
' 3aKOH H https://m.eds00.ru/7f4183



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

IIepuognueckas
cucremMa
XUMUYECKHUX
snemenTtoB . U.
Meunpene-eBa.
Ctpoenue aToma

Xumuueckas
CBSI3b. bubmuoreka [JOK
3.2 OKHCIIUTENTBHO- 8 1 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEJIbH ic
bI€ PEAKIHI
bubmuoreka [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edso00.ru/7f4183
7c
OBLIEE
KOJIMYECTBO
68 4 5
YACOBIIO
[TPOI'PAMME
9 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undpossbie)
n/ pa3aesioB M TeM Bcer  Konrpouabn IIpakTHyeck
o0pa3oBaTte/ibHbIE
1| NMporpaMMsbI 0 ble padoThI ue padoTsl
pecypcsbl
Pa3nea 1. BemecTBo U XuMHuyeckmne peakuumn
IToBTOpEHUE N
yriryoneHue bubmmnoreka HOK
11 3HaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnenoB Kypca 8 36
KJjlacca
OcHOBHBIE
3aKOHOMEPHOCTHU bubmorexa [JOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuit o
DNEKTPOIUTUYECK
asi IUCCOLMAIIUS. but6mmorekxa [IOK
1.3 XuMuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peaxIyu B 36

pacTBopax



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Paznen 2. HeMeTaJJIBI M X CO€IHHEHUS

OO6mas
XapaKTePUCTHKA
bu6nmoreka [IOK
XUMHYECKUX
2.1 4 https://m.edso0.ru/7f41a6
anemeHToB VIIA- 36
TPYTIIIBL. o
I'amorensl
O6mas
XapaKTePUCTHKA
bu6nunoreka LIOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpynibl. Cepa u e€ o
COCIMHEHHS
O6mas
XapaKTEPUCTHKA
XUMHUYECKHUX bubnunoreka LIOK
2.3 3JIeMeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymnimsl. A3or, 36
dochop n ux
COCIMHEHHS
OOmas
XapaKTEPUCTHKA
XUMHYECKUX bubmmoteka IIOK
2.4 sneMeHTOoB IVA- 8 https://m.edso0o.ru/7f41a6

IpyHNIbL. YTIepos
U KPEMHMU U UX
COCIMHEHMS

36

Hroro no paszneny 25

Pa3gen 3. Merauibl M UX COeTUHEHUA

OO01me cBolCcTBa

3.1 4
METAJUIOB
Baxxueiinme
3.2 METaJUIBI U UX 16
COEIUHEHNS
Hroro mo pazneny 20

Pasznen 4. Xumus u okpyxamomas cpeaa

4.1 Bemecrtsa u 3

bubnmorexa LIOK
https://m.edsoo.ru/7f41a6
36

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a6
36

but6mmoreka [IOK



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

Marepuaibl B
KU3HH YeJIOBEKa

https://m.edsoo.ru/7f41a6
36

Hroro no pazaeny 3
bubnunorexa LIOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOBIIO

[TPOTPAMME



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

