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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM IPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XxuMuu Ha€T MOPEJCTABICHUE O MEsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH IpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rPaMOTHOCTH O0y4aroIIuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B SKOJIOTHYECKOE
oOpa3oBaHue 00yJarONUXCSl.



JlanHble HampaBlICHWS B OOYYCHHHM XUMUU OOECTICUMBAIOTCS CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHCS CHUCTEMbI IMMEPBOHAUAIBHBIX MOHSITUNH XHUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHITUI O XUMHYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBlieHUd 00 AIEKTPOJUTHYECKON JMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM ITPAKTUUYECKOIO0 MPUMEHEHUS U MOIYyYECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydyeHune XUMHM HOPOUCXOAUT C IPHUBICUECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aromuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JESATENPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHMSI TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON



JESITEIbHOCTH, OCBOCHHHM MPaBWJ O€30MacHOr0 OOpalleHHs] C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMUPYIOIUIUM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUU TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIUTAaHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3YyUYEHUS XHMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaYyabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B )KM3HU 4YeJIOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemnjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArpEraTHOE COCTOSHUE



BemecTB. [loHsATHE O METOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
CO€JIMHEHUHU.

KonuuectBo BemectBa. Monbs. MosipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BelmiecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHA.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus ¢ JIabopaTopHbBIM O00OPYAOBAHUEM, U3YUEHHE U OINKCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOJIOJEHHUE
¢uznueckux (IUIaBI€HUWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE ¥ KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATHUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SIBJICHUM, HAONI0ACHUE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XHMUYECKUX peakuuil (pasiiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cos meau (I1),
U3y4YeHUE CIOCOOOB Pa3JeNIeHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoOBEACHUE OUYMCTKH MOBAPEHHON
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpocroe
BenecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoObI
MOJIyYeHHUs] KUciopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3h(dEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — »smeMeHT M mpocToe BemiecTBO. HaxoxzaeHwe Boaopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nosyueHusi. Kuciotsl u comnu.



MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CcBOWMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpoZie U B KU3HU 4deloBeka. KpyroBopor BoAbl B IPUPOJE.
3arps3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmuecknx coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCUJIOB:  cosieoOpa3yromiyie  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. @Dusnyeckue ©U XUMHUYECKUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBsA3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe€, MTOIYUEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHus: TopeHus (Mokapa), O3HAaKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXXHO HCIMOJIb30BAHUE BUJICOMATEPUATIOB),
UCCJIEIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C METaJJIaMH, pPEaKkUUid HEUTpalIu3aluy, IOJIyYEeHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYIMM M3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWlne KIacChl HEOPraHUYEeCKHUX
COCTUHEHUI.

Iepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. Ctpoenne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/bHBIC PeaKIUU



[lepBrie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
IPYIIAax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEepHbIE OKCHUIBI
Y TUAPOKCHUJIBI.

[Teprognuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[lepnogmueckon cucteMbl Xumuyeckux 3ieMeHToB 1. . MenneneeBa. 1lepuonst
u rpynmbl. OHU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB HepBbIX 20 XUMHUYECKUX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero 1nojoxeHuto B Ilepuoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . WM. MenneneeB — yd€Hbldl H
IpaKJaHUH.

Xumnyeckass cBs3b. KoBanmeHTHast (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBSA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMM KHCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakluy pas3iokKeHHsl, COeIMHEHUS).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYEHWHM XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUH, TaK U MOHATHUH, SIBJISIOIIMUXCS CUCTEMHBIMU JJI OTIACJIbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO [IMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepusi, aTroMm, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJEKTPUUECKUNA 3apsili, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIHYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, aApixanue, ouocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMICTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHUH B COOTBETCTBMM C TIIOJIOKEHHEM »3JIEMEHTOB B Ilepuogmueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUIBI XMMHYECKOW CBA3H. THIIBI KPUCTAILIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCKUX peakuuid Mo pa3audyHbIM MPU3HAKAM (110 YHUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIHMHM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsatne o karamuse. I[loHsTne 0 xXuMnueckoM paBHoBecuu. DakTopsl,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEaKUUH W IOJIOKEHUE XHMHYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKiuu. CocraBnenue YPaBHEHUMU

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAaKUMW C  HCIIOJIB30BAHMEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAllUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJIHbIE W COKpAIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojlell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconunanyu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HeMeTayioB (rpadura u anmasa), CIOXKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE DJICKTPOIPOBOIHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJICHUE Ta3a, o0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUuui
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJILHBIX 33]1a4.

HemeTtanibl U MX coeIMHEHUSA

OOmast xapakTepucTthka rajnoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoJIelicTBUE C MeETallJlaMH, HeMeTalylaMH, LIejlodaMu). XJIOPOBOJOPOI.
ConsHast KHCIOTA, XMMUYECKHE CBOMCTBA, IOJy4YE€HHE, NIpUMEHEHueE. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u (u3NYEeCKue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYecKkrue cBoMcTBAa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
OpeCTaBUTENd Kilacca KHCIOT M crneurduueckue). XUMHUECKHE pEeaklivu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. ConM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKlMs Ha
cyabdar-uon. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
duznyecKkue u XMMHUUYECKUE CBOMCTBA, MoyyeHue 1 npuMeHnenue. Coiu aMMOHMS,
uX pU3NYecKue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3MYECKUE U XHUMHYECKUE
cBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHui. XuMHU4eCcKoe 3arpsi3HeHNE OKPYXKaloUeil cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, GuznUecKkue U XUMHYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.



OOmas xapakTepucthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIVIEpOoA,  aJUIOTPOIHBIE
Moau(UKAIIMK, PACIPOCTPaHEHUE B TpHUpojae, (PHU3NYECKHEe U XHUMHYECCKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE TPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO NOTEIUVICHUS KJIMMAaTa, HapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (GU3NUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHa"abHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX MepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poJii B OKM3HM 4YeloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOimue mnpeactaBieHus o0
okcune kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHellne CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKalwmue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
rajJloreHOB M WX COEAUHEHMM (BO3MOXKHO MCIOJIb30BAaHHE BHJICOMATEPUAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJIOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazmamMu  ceppl uU €€  coeAMHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBAaHUS caxapa Mo JACUCTBHUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEJIEHNE KAaUeCTBEHHOM peaKIuu Ha cylibdar-
WOH W HaOJIOJICHWE Mpu3HaKa €€ TMPOTEKaHMs, O3HAKOMIJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCAMHEHHH (BO3MOXKHO HCITOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoIyUYeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
WX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO
(BO3BMOKHO  WCIHOJIb30BAHME  BHUIAEOMATEPHUAIIOB), M3y4YCHHE  MoOJenen



KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYE€HHUE, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbI U UX COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux nosiokeHus B llepuommueckor cucreme xumuyeckux diemeHtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHHEe MeTaUIOB. MeTaynyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Koppo3ud. CrutaBel (CTajlb, YYTYH, AIOPATIOMUHUMU,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi U Kanus). OKCuabl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIVHEHNH.

[Ilenouno3eMenpHbIE META/UIBl MAarHUM W KaJbLUUW: TIOJOXKEHUE B
IIepuonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJAeHUE B Ipupoae. Pru3nuecKkne 1 XUuMUYECKUE CBOVCTBA MarHus
U Kanblus. Baxuelinue coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAaXOXICHUE B mpupoge. duzndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJAEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCuabl, THAPOKCUIbl U cou xene3a (1) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuu Ikcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCITOJIb30BAHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJIblIUS W HATpUsl C BOJOM (BO3MOKHO MHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLlECCa TOPEHUS JKeJle3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS



KAUEeCTBEHHBIX PEAKIUA HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IUHKA, Keje3a
(IT) m xenes3a (III), mequ (II), HabnroAeHNE M OMMCAHUE MPOIECCOB OKPAITUBAHUS
IUIJAMEHU HWOHAMHU HaTpusl, Kalausl M Kaiubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIA ATIOMUHUSA
U TUAPOKCHU/IA IIMHKA, pEHICHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenme
METAJUIbI U KX COCTUHCHHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuii B ObiTy. [lepBas momomuis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYyKaroumeh cpenbl (MpefenbHas IomycTHMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrHYeCKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3y4yeHHe OOpaslloB MaTepUalioB (CTEKJO, CIUIABbI METAIJIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s PekT, TEXHOIOTHS, MATEPUAITHI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJIMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEJIWYUHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIOOpEeHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE HUCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOPMaMM TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpEHUE OIBITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISAIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHON M YWUTATENIbCKOW KYyJIBTYpPhI, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOM U  MCCIIEN0BATEIBCKON
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;



4) popMHuPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHWE [IEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJAMMOCTA COOJIONEHUs TpaBWi OE30MacHOCTH TMpU OOpallleHUd C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3YyUYEHUIO Tpodeccuil u Tpyia pa3InyHOro poja,
YBOXKEHHUE K TPYLy M peE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
VHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nyecKoMy M TICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEECHUS MTPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSL  3KOJIOTMYECKOW  KYJIbTYphl, OCO3HaHUSA TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peleHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, Teopwus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IETIOCTHOMN
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PEryJISATHBHBIE), KOTOpbIE OOecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble jJJoruueckue J1eMicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILUIEHUS NPU OCBOCHHUU
3HAHMI: PACKpbIBaTh CMBICI XMMHYECKHX MOHATHNA (BBLAEIATh UX XapaKTEPHbIE



MPU3HAKHN, YCTAaHABIMBATh B3aWMOCBS3b C JIPYTHMH TOHSATHSIMH), WCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (J)AaKTOB W SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIIMBATh IMPUYMHHO-CIICACTBCHHBIC CBSI3M MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTUYECKUE PACcCYyXIACHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 110 aHAIOTHH),
JIeNIaTh BBIBOJIbI U 3aKIIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (NMPEAMETHBIE U
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEMbIEe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMUHU MOJICIIBHBIC MPEACTABICHUS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUeckas (opmyrna W ypaBHEHHE
XUMHYECKON peaKIny — MPU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
ATUX MOJETBHBIX TIPEJICTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIE
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUX.

ba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHE HCIOIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTa
MO3HAHUA, a TaKKe B KadeCTBE OCHOBBI g (POPMUPOBAHUS THUIIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJCHUM;

npuoOpeTeHne OImbITa MO IUIAHUPOBAHUIO, OPTaHWU3alMd M MPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €T0 Pe3yJbTar, POopMyIHpPOBaTH 000OIEHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXaHUsS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPEUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHAITh Pa3IUYHbIE METOJBI U 3alpOChl MPHU TOUCKE M OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
00JaCTH  WCTIOJIb30BaHUSA  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYJIbTYPOU aKTUBHOTO UCTIOIB30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aull  HECJIOXKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu popmamu rpauku 1 UX KOMOWHAIUSIMUY;

YMEHHE WCIIONIb30BaTh W AaHAJIM3UPOBAaTh B IIpolecce Yy4eOHOW W
UCCIIEIOBATENLCKON NEeATEIbHOCTH MH(POPMAINIO O BIUSHUHM MPOMBIIUICHHOCTH,



CEIBCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

yMEHHs 3ajJlaBaTh BOIPOCH (B XOJe auajgora W (WIM) IUCKYCCHH) IO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

YMEHHsSI  NPEACTABIATH  IOJYYEHHBIE  PE3yJlbTaTbl  I03HABATEIBHOMU
JEATEIIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHINOJHEHHUS] XMMHYECKOTO JKCIEpUMEHTa (JJa0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUSI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
ITIO3HABATEIIBHOM WM MCCIEAOBATENBCKOW  NIESITENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIMX NPoOJEeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIacOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pE3yJibTaTa 3asBIICHHOM LEIU, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEIJIaracMbI€ B YCIOBUHN 3aJaHUN.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHUS U CIOCOObI
neucTBul, crnenuduueckde IS TpeAMeTHOM o0nacth  «XUMHUS», BUJIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHWS, €ro  MHTEpIpETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K koHiy oOyuenus B 8 kjacce npegMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUN:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX TMOHSTHM: aTOM, MOJIEKYJA,
XUMHUYECKUN DJIEMEHT, INPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl PEeaKIusi, KiIacCU(pUKAIUS DPEaKIUi: peakiuu



COCIMHEHHUS, PEaKUWHU Pa3JOKEHUs, PEAKUUH 3aMEIICHHs, PEaKLHH
oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEAKIINH, TETUIOBOU IPPEKT peaKiluH,
AP0 aTOMa, JJICKTPOHHBIM CJIOW aTroma, aTOMHash OpOWTalb, PagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS] U HEMOJISIpHAs KOBaJCHTHAs! CBS3b,
MOHHAs CBA3b, MOH, KAaTUOH, aHUOH, PacTBOp, MAaccoBas J0Ji BeEIleCcTBa
(IpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEIIECTB U YPAaBHEHUIN XUMHUECKUX PEAKIIHL;

ONpPENENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHYECKUX 3JIEMEHTOB OT HX NOJIOKEHUS B Ilepmoanueckoil cucreme,
3aKOHOB COXPAaHEHMsSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTajpo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3jaudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OosbllINe TNEpPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xxumudeckux osyemeHToB [, U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjpa, 001Iee YUCiIOo dIEKTPOHOB
U pacrpeeieHue X M0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEaAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIasi OMMCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYI0O W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKLUu;



MPUMEHSTH OCHOBHBIE OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3aIlHi0, KIACCH(PUKAIINIO,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IIpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TIOCYJIOM W
7a0b0paTOpHBIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOPOJA), NPUTOTOBJICHUIO
pacTBOPOB C OMNPEICIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;rakMmyc, dhenondraiend, METUIOPAHXK U JIPYTHUE).

K xoHIy 00yueHus B 9 Kjacce npeAMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHUWOH, IIPOCTOE BELIECTBO,
CI0KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYEecKasi CBsI3b, TEIUIOBOM 3(P(DEKT
peakinuu, MOJb, MOJISIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIGHTHAsl, MOHHAS,
METAJIMYECKasi), KpPUCTANIMYECKAass pEHIETKa, KOpPpO3Usl METaJIOB,
CILJIaBbl, CKOPOCTb XHMMHYECKONW pEaKIHH, MPEAETbHO JIOMyCTUMAas
koHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
IIPUMEHATH T MTOHITHUS PHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBIIeHUS (HOpMYyT
BEUIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCIWHEHUU 1o ¢dopmyrnaMm, BHUI XUMHUYECKOU
CB3U (KOBaJE€HTHAs, HWOHHAs, METAJUIMYECKasl)) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;



packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIHUCHIBATh W XapaKTepu30BaTh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
00O3HAYEHHUSA, KOTOpbIE MMEIOTCS B TNEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB JJIEMEHTOB M MX COCIMHEHHUH B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIIEHEH OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJEKTPOJUTUYECKOM JAMCCOLUMALUU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMi
MOCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHca 3THX peakUuid;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBHUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOTO »3JIeMeHTa 1o ¢opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cOOJII01aTh rpaBuia OJIL30BaHUS XUMHUYECKOH MOCY101 "
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO ra3a);

NPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kKapbonat-, Qocdar-, cunmmkar-, cyinbdar-, THIPOKCH-HUOHBI,



KaTHOHbI aMMOHHUSA W HOHBI HM3YUYCHHBLIX MCTAJJIOB, IPUCYTCTBYIOIIHC B

BOJIHBIX paCTBOpax HCOPTraHNMYCCKUX BCIICCTB,
e IMPHUMCHATH OCHOBHBIC OIICpaIuU MBICJIUTEIbHOM ACATCIBbHOCTH — aHaJIM3

N CHHTC3,

CpPaBHCHHC,

00o001IeHHe,

CHUCTCMAaTHU3alluIoO,

BBIABJICHUC

MMPUYINHHO-CIICACTBCHHBIX CBSI3CU — L U3YUCHUA CBOMCTB BCHICCTB U

XAMHUYECKUX PEAKLNH,

CCTCCTBCHHO-HAYYHBIC MCTOAbI

IIO3HaHUugA —

HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H

MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHme
(undposbie)
n/  pa3iesioB M TeM Bcer Konrtpoabnubsl IIpakTnuecku
oOpa3oBaTe/ibHbIE
n MPOrpaMMbl 0 e padoThbl e padoThbl
pecypcsbl
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMusi — BaKHast
obacTthb
€CTECTBO3HAHMS U bubmmorexa HOK
1.1 . 5 2 https://m.edso0.ru/7f4183
MPaKTUYECKON 7c
JeATETbHOCTH —
YeJI0BeKa
BemecTBa u bu6nuoreka [IOK
1.2  xummyeckue 15 1 https://m.edsoo.ru/7f4183
peakun fc
Hroro no paszneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB

Bosnyx.
Knenopot. but6mmoreka [IOK

2.1 6 https://m.edso0o.ru/7f4183
[TonsTHe 00 7c
OKCHIaxX
Bonopon.Ilonsarue bubmuoreka [JOK

2.2 0 KHCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopna. PactBopsl. bubnuotexa [JOK

2.3  llonsarue 00 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIaCChl but6mmoreka [IOK

2.4  HEOpPraHWYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COeIMHEHU N ic

Wroro no pazueny 30



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

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. XuMH4ecKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

Ilepuonnueckuii
3aKOH U
[lepuoauueckas
bu6nuoreka [IOK
cucrema
3.1 7 https://m.edsoo.ru/7f4183
XUMHYECKHUX 7c
snemenTtoB 1. U. -
Menene-eBa.
Crpoenue aToma
Xumuueckas
CBS3b. bu6nuoreka [IOK
3.2 OkucauTenpHo- 8 1 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEJIbH ic
bI€ PEAKIIUU
bubmuorexa [JOK
Htoro no paznemny 15 https://m.edso0o.ru/7f4183
7c
bubnnoreka IIOK
PesepBHOE Bpemst 3 https://m.edso00.ru/7f4183
7c
OBUIEE
KOJIMYECTBO
68 4 5
YACOB I10
[TPOTPAMME
9 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne  HaumenoBanmue
(uugposbIe)
n/  pa3aesioB U TeM Bcer Konrtpoabusl IIpakTnuecku
o0pa3oBaTe/ibHbIE
I NpPOrpaMmbl 0 e padoThbI e padoThI
pecypcsl
Pa3pnen 1. BemecTBO M1 XMMHU4YeCKHeE PeaKIUH
[ToBTOpEeHue n
yriayOseHue bubnuorexa [IOK
1.1  3HaHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJlacca
OcHoBHBIE
3aKOHOMEPHOCTHU bubmorexa HOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuii o
13 DIEKTPOIUTHYECK 3 1 1 bubnmoreka [JOK

ast JUCCOLIMALIHS.

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



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

XUMHUYECKHUE
peakuuu B
pacTtBopax

Hroro no pazneny

Pa3zgen 2. Hemeraaasl 1

17

HX COCAMHCHUSA

O6mas
XapaKTEPUCTUKA bubmmoreka [JOK

2.1  XUMHYECKHX 4 https://m.edsoo.ru/7f41a6
snemenToB VIIA- 36
rpynibl. [anoreHs
O6mas
XapaKTePUCTHKA
- bubmuoreka [JOK

2.2 6 https://m.edsoo.ru/7f41a6
aneMeHTOB VIA- 36
rpynisbl. Cepa u e€ o
COCTMHCHHS
O6mmas
XapaKTEPUCTHKA
XAMUYECKHUX bu6mmoreka [JOK

2.3  osmemeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymisl. A3oT, 36
dbochop n ux
COCTMHCHHS
OO6mmas
XapaKTepUCTHKA
XUMHYECKUX bu6mmoreka [IOK

2.4 | snementoB IVA- 8 https://m.edsoo.ru/7f41a6
rpymnmsl. YTiaepos 36
U KPEMHMU U UX
COCTMHECHHMS

Hroro 1o pasnery 25

Pasngena 3. MeraJLiibl 1 MX COeIMHEHUA

OO6mwme cBoiicTBa bubmorexa LHOK

3.1 4 https://m.edsoo.ru/7f41a6
METaJIIIOB

36

Baxneiinme bu6mmorexa [IOK

3.2 METAIUILI U UX 16 https://m.edsoo.ru/7f41a6
COEeIUHEHUS 36

Hroro 1o pasnery 20

Paszgea 4. Xumus 1 oOKpysKamomas cpeaa

BemectBa u
41  wmarepuansl B
KU3HU YEJI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6
36



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

Uroro no pazgeny

bubmuoreka [JOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE
KOJIMYECTBO
68 4 7
YACOBIIO
[TPO'PAMME
IMOYPOYHOE IIJNTAHUPOBAHUE
8 KUIACC
Ne KosmmmuecTBo yacos Jata DJIeKTPOHHbIE
Kourpoas IIpakTuuec uugposbie
Tema ypoka Bce HU3Y4YeH
n/ HbIEe KHe o0pa3oBaTte/ibHbIE
ro usi
n padoThI padoThbI pecypcbl
IIpeamer xumuu.
Posth XUMIH B bubmuoreka [{OK
1 01.09.2  https://m.edsoo.ru/ff0
YKU3HH YEJIOBEKA. 023 4210¢
Tena u BemecTna B
ITonsaTre o MeTogax Bubmiorexa OK
1 06.09.2  https://m.edsoo.ru/ff0
MO3HAHUS B XUMUU 023 42276
IIpaxTrueckas
pabota Ne 1
«[IpaBuna paboTsl B
naGopaTopHy 1 bubnnorexa [JOK
. 1 1 08.09.2 | https://m.edsoo.ru/ff0
MPUEMBI 023 423dc
oOpareHus ¢
1abopaTopHBIM
000pyIOBaHUEM
YucTeie BelecTa U but6mmorekxa [IOK
cmecu. CiocoObl 1 13.09.2  https://m.edsoo.ru/ff0
pas3JeneHus cMecei 023 d26ca
[IpakTrueckas
pabota Ne 2
Paseneiie bubmuoreka [{OK
- 1 15.09.2  https://m.edsoo.ru/ff0
cMmecei (Ha 023 428¢8
MIpUMEpE OYUCTKU
MOBApPEHHOM COJIN)»
bubnunoreka LIOK
A /. .
TOMBI U MOJICKYJIBI 1 20.09.2 https://m.edsoo.ru/ff0
d2a6¢



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

023

XHUMHUYECKHE

9JIEMEHTHI. 3HAKU bubnmoreka [IOK
7 (cUMBOJIBI) 22.09.2  https://m.edsoo.ru/ff0

XUMHYECKHAX 023 d2be8

3JIEMEHTOB

Tpoctbie bubnunorexa LIOK
8 27.09.2  https://m.edsoo.ru/ff0

CJI0’KHBIC BEIECTBA 023 d2a6c

AToMHO- bu6nmoreka [IOK
9 MOJICKYJISIPHOE 29.09.2  https://m.edsoo.ru/ff0

ydeHHe 023 d2ds50

3aKOH MOCTOSIHCTBA

COCTaBa BEIICCTB.

XuMH4YecKas

(bopMyTa. bubnunoreka LIOK
10 BaNeHTHOCTE 04.10.2  https://m.edsoo.ru/ff0

023 d2eae

aTOMOB

XUMHYECKUX

3JIEMEHTOB

OrHocuTenpHas

aToMHasg macca. bubmmoteka IIOK
11 = OtHocuTenbHas 06.10.2 | https://m.edsoo.ru/ff0

MOJIEKYJISIpHAS 023 d323c

Macca

MaccoBas 1071t

HMIECKOro bu6nmorexa LIOK
12 18.10.2  https://m.edsoo.ru/ff0

3JIEMEHTa B 023 d350¢

COCTMHCHUH

KomuuectBo bu6nmorexa LIOK
13 = BemectBa. Moib. 20.10.2 | https://m.edsoo.ru/ff0

MonsipHas macca 023 d5230

dusznueckue u

XAUMUYECKUE but6mmorekxa [IOK
14 sgBneHwus. 25.10.2 | https://m.edsoo.ru/ffo

XuMmudeckas 023 d37fa

peaxmus

[Ipu3naku n

yCIJIOBUS bu6muoreka [JOK
15  mporekanus 27.10.2  https://m.edsoo.ru/ff0

XUMHYECKUX 023 d3al6

peakuuii

3aKOH COXpaHEHUs bubnmoreka [JOK
16 = macchl BemecTs. 01.11.2 | https://m.edsoo.ru/ff0

Xumuueckue 023 d3b88



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

Brruncienus
KOJIMYECTBA, MACChI
BeIIeCTBA 10 bu6nmoreka [IOK
17 ypaBHEHHAM 03.11.2  https://m.edsoo.ru/ff0
023 d5708
XUMHYECKUX
peakuuii
Knaccudukanms
XUMHYECKUX
peaxiuii bubmuorexa [IOK
18  (coenmneHws, 08.11.2  https://m.edsoo.ru/ff0
pa3ioxKeHus, 023 d3f34
3aMCIIICHMS,
oOMeHa)
M. B. JlomoHOCOB
— Y4EHBIN-
SHIIMKJIOIEIUCT. Bubmorexa [IOK
19 O6o6EHIE 1 10.11.2  https://m.edsoo.ru/ffo
023 d40c4
CUCTEMaTH3aIUs
3HaHUH
KoHntposbHas
pabota Nel mo Teme bubmmoteka IIOK
20  «BemecrtBa 15.11.2  https://m.edsoo.ru/ff0
XUMUYECKHE 023 d4290
peaxIum»
Bo3nyx — cmech
razoB. CocraB
Bo3Iyxa. Kucopon bubmuoreka [{OK
21 EMEHT I 17.11.2  https://m.edsoo.ru/ffo
023 d448e
MIPOCTOE BEIIECTRO.
O3zoH
dusznueckue u
XUMUYECKUE
CBOICTBa
KHCIOpOa bubnunorexa LIOK
22 29.11.2 | https://m.edsoo.ru/ffo
(peakiuu 023 44614
OKHCJICHUS,
ropenue). [lonsarue
00 okcuax
Crioco0bl
MOJTy4eHUs
KHCTIOPOTA B bu6muoreka [JOK
23 01.12.2 | https://m.edsoo.ru/ffo
nabopaToOpuu U 023 d497a

MPOMBIIIJIEHHOCTH.
[Ipumenenue



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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KHCII0pO/ia

TemnoBoit a3 ekt

XUMHYECKON

peaKkiuu, MOHATHE O bubnmnoreka HOK
24 | TepMOXMMHUYECKOM 06.12.2  https://m.edsoo.ru/ff0

YpaBHEHHH, 3K30- U 023 d4790

SHAOTEPMUUYECKUX

peakuusax

TomuBo (Hed TS,

YToJIb U METaH).

3arps3HeHHe bubamnoreka [JOK
25 08.12.2  https://m.edsoo.ru/ff0

BO3]1yXa, CIIOCOObI 023 ddcda

ero

MPeI0TBPALCHUS

[IpakTryeckas

pabota Ne 3 o

teMe «[lonydyenue n Bbu6mmoteka [JOK
26 | cobupanue 13.12.2  https://m.edsoo.ru/ff0

KHCJIOPO/a, 023 d4ae?

W3YYCHHE €ro

CBOWCTB»

Boxopon —

3JIEMEHT U MPOCTOE bubnuoreka [IOK
27 | BelecTBO. 15.12.2  https://m.edsoo.ru/ff0

Haxoxnenue B 023 d4ddo

pHUpoJIe

du3nyecKue u

XAMUYECKHE bu6nmorexa LIOK
28 | cBoIiCTBa BOJIOpOJIA. 20.12.2 | https://m.edsoo.ru/ff0

[Mpumenenue 023 d4ddo

BOZOpOJA

Momsie o but6mmorekxa [IOK
29 22.12.2  https://m.edsoo.ru/ff0

KHCIIOTaX M COJISIX 023 d50d2

CrniocoOsl

HonyYeHus bubmuorexa [IOK
30 27.12.2  https://m.edsoo.ru/ff0

BOJIOpOJIa B 023 d4ddo

naboparopuu

IIpaxTrueckas

pabota Ne 4 o

teme «[lonyyenue u bubnuoteka [JOK
31  cobupanue 29.12.2  https://m.edsoo.ru/ff0

BOJIOpO/a, 023 daf42

M3y4YeHHUE ero
CBOICTBY
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MossipHbIi 00bEM bu6nuorexa [IOK
32  ra3oB. 3aKOH 10.01.2  https://m.edsoo.ru/ff0
ABorajpo 024 d542e
Brruncienus
00BEMa,
KOJIMYECTBA
BEIIIECTBA rasa 1o bubmorexa HIOK
33 12.01.2  https://m.edsoo.ru/ff0
€ro U3BECTHOMY 024 d55a0
KOJINYECTBY
BEILIECTBA MIIN
00BEMY
Brruncnenus
00BEMOB Ta30B 110
bubnunoreka LIOK
34 ~ YPABHCHIIO 17.01.2  https://m.edsoo.ru/ffo
peaKIu Ha OCHOBE 024 d5708
3aKOHa 00BEMHBIX
OTHOIIICHUI Ta30B
dusnueckue u bu6nmorexa LIOK
35  XumHYeckKue 19.01.2  https://m.edsoo.ru/ff0
CBOMCTBA BOJBI 024 d587a
CocrtaB OCHOBaHMIA. bubnuoreka [{OK
36 | Ilonstue 06 24.01.2 | https://m.edsoo.ru/ff0
UHMKATOpax 024 d59e2
Bona xak
pPacTBOPUTEIb.
Haceimexnnssie u
HEHACHIIICHHBIC bubmorexa LHOK
37 26.01.2 | https://m.edsoo.ru/ffo
PacTBOPBL. 024 d5b40
MaccoBas 1054
BEILIECTBA B
pacTBope
IIpaxTrueckas
pabota Ne 5 o
TeMe
«[Ipurorosnenue bubmuorexa [IOK
38  pacTtBOpOB C 31.01.2  https://m.edsoo.ru/ff0
orpe e IEHHON 024 dSeba
MacCOBOM Jonei
pPacTBOPEHHOTO
BEILIECTBAY
KonTponsHas
adora Ne2 o Teme bubmorexa HOK
39 P 02.02.2 | https://m.edsoo.ru/ffo
«Kucnopoa. 024 46342
Bonopoa. Boga»
40 = Oxcupasl: cOCTaB, but6mmoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

KJ1accuUKaIus, 07.02.2  https://m.edsoo.ru/ff0

HOMEHKJIATypa 024 d664e

[Tonyuenue u

XUMHUYCCKHE

CBOICTBa bu6nmoreka [IOK
41 = KHCIIOTHBIX, 09.02.2  https://m.edsoo.ru/ff0

OCHOBHBIX U 024 d664e

aM(pOTEepHBIX

OKCHJIOB

OcHoBaHUA: COCTaB, bu6nmoteka [IOK
42  xnaccudukanys, 14.02.2  https://m.edsoo.ru/ff0

HOMEHKJIaTypa 024 dé67ca

[Tonyuenue u

NUMUECKIE Bbubnunoreka LIOK
43 . 16.02.2  https://m.edsoo.ru/ff0

CBOHCTBau 024 d67ca

OCHOBaHHI

Kucnorsr: cocras, bubnunoreka LIOK
44  xnaccudukanys, 28.02.2  https://m.edsoo.ru/ff0

HOMEHKJIaTypa 024 dfee2

[Tonyuenue u bubnuoreka [IOK
45  XuMHYECKHue 01.03.2 | https://m.edsoo.ru/ff0

CBOMCTBa KHCJIOT 024 dfee2

Conu (cpennue):

HOMEHKJIATypa,

. bubmmoteka IIOK
46 06.03.2 | https://m.edso00.ru/00

MOJTy4eHUs, 024 2d9474

XUMHUYCCKHE

CBOMCTBa

[IpakTueckas

pabota Ne 6.

Pemenue

IKCIIEPUMEHTATbHBI bubnmorera OK
47 13.03.2  https://m.edsoo.ru/00

X 3aJ1a4 110 TeMe 024 adob7c

«OCHOBHBIE KJIaCCHI

HEOPTaHHYECKUX

COETUHEHMIN»

I'enermueckas CBA3b

MEKILY Kiaccam bubnunorexa LIOK
48 15.03.2  https://m.edsoo.ru/00

HeOpFaHHq?FKHX 024 2d9a50

COCTMHCHU I =

O6o00menue n bubnunoreka [JOK
49 | cucremartuzamus 20.03.2 | https://m.edso00.ru/00

3HAHUIH 024 ad9cb2

KoHTpostbHas but6mmoreka [JOK
50 paGoTa Ne3 1o Teme 99 03.2 https://m.eds00.ru/00

ad9ela
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"OCHOBHBIE KJIACCHI

024

HEOPTaHUYECKUX
coequHeHnn"
IIepBble mONBITKH
KJIacCU(UKAINN
XUMHUYECKHUX bubnunorexa LIOK
51  3JeMeHTOB. 27.03.2 | https://m.edsoo.ru/00
[TousTHe 0 rpymmax 024 adoffa
CXOJIHBIX
3JIEMEHTOB
[Tepuoanueckuii
3aKOH U
[lepuoanueckas bubnuoreka [IOK
52 | cucrema 29.03.2 = https://m.edso0.ru/00
XUMHAUYECKUX 024 ada52c
anemenToB . U.
Menneneesa
TTepHObI, TPYIIIbL, bubnuoreka [IOK
53 I — 03.04.2 | https://m.edso00.ru/00
024 ada52c
CrpoeHue aTOMOB. bubnuoreka [IOK
54 ' CocraB aTOMHBIX 05.04.2 | https://m.edso0.ru/00
snep. M3orombl 024 ada342
Crpoenue
ANEKTPOHHBIX
0007109€K aTOMOB bubmmoteka IIOK
55  amemeHTOB 17.04.2  https://m.edsoo.ru/00
[Mepuoanyeckoii 024 adabbc
cuctemsl /1. H.
Menneneena
XapakTepucTuka
XUMHUYECKOTO
3JIEMEHTA MO €0 but6mmoreka [IOK
56 | MOJOXXECHHIO B 19.04.2  https://m.edsoo.ru/00
[epuoanueckoit 024 ada824
cucteme /1. W.
Menneneena
3HaueHne
IIepuonnueckoro
3aKOHA JJIS
but6mmorekxa [IOK
57 PASBITHI HayRH | 24.04.2 | https://m.eds00.ru/00
npaktuku. . W. 024 ada96e

Mennenees —
Y4EHBIN, IEJAror u
TrpaKIaHUH
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DnexTpooTpuuaTesn
BHOCTh aTOMOB bubmmorexa HOK
58 IMITECKIX 1 26.04.2  https://m.edso0.ru/00
024 adaab8
3JIEMEHTOB
Vommas bu6nmoreka [IOK
59 1 01.05.2 | https://m.edso00.ru/00
XHMHYECKasl CBS3b 024 adac3d
KoBanenTHas bubnunorexa LIOK
60  mosspHas 1 03.05.2  https://m.edsoo.ru/00
XUMHUYECKasl CBSI3b 024 adaab8
KoBanenTHas bu6nmoreka [IOK
61  HemomsipHas 1 08.05.2  https://m.eds00.ru/00
XUMHYECKasH CBSA3b 024 adaab9
bubnunoreka LIOK
62  CremneHb OKUCIECHUS 1 10.05.2  https://m.edsoo.ru/00
024 adae28
OKHCIUTEIBHO- bubnunoreka LIOK
63 = BOCCTaHOBUTEJIBHBI 1 15.05.2  https://m.edsoo.ru/00
€ peakIuu 024 adb076
OKUCIHTEI bubnuoreka [{OK
64 1 17.05.2  https://m.edsoo.ru/00
BOCCTaHOBUTEIIN 024 2db076
KoHnTponbHas
abota Ne4 1o teme bubnmorexa IOK
65 P 1 22.05.2 | https://m.edso00.ru/00
«CtpoeHue aToma. 024 adbd86
XuMUYEeCcKas CBI3b»
(P;egzg;};iﬁeyi%' bubmuoreka [{OK
66 S — 1 24.05.2 | https://m.edso00.ru/00
. 024 adh33c
3HAHUH
Pesepatiiypos Bumorexa 110K
67 1 29.05.2 | https://m.edso00.ru/00
CI/ICTel\faTI/IL’saLII/IH 024 2d9ch?
3HAHUH
g?jgj;izeyﬁw' bubnunorexa LIOK
68 1 31.05.2 https://m.edsoo.ru/ff0
CI/ICTeI\faTI/ISaHI/ISI 024 d461c6
3HAHUH
OBIIEE
KOJIMYECTBO 68
YACOB IIO
I[TPOTPAMME
9 KJIACC
Ne | Tema ypoka KosaunyecTBo 4acos ‘ Hara ‘ JJIeKTPOHHbIE
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n/ Bce Kontpoann IIpaktnuec MyueH  Hupposhie
n us o0pa3oBaTe/ibHbIE
o ble padoTbl  KHe padoThl
pecypchl
[Tepuoanueckuit
3aKOH.
[lepuonnueckas bubnmoreka [JOK
cucrema 1 https://m.edsoo.ru/00a
XUMHYECKUX db59%e
anemeHToB /l. U.
MeneneeBa
3aKOHOMEPHOCTH
B U3MEHEHUHU
CBOWCTB bu6mmoreka [IOK
XUMHYECKUX 1 https://m.edsoo.ru/00a
3JIEMEHTOB db6b6
IIEPBBIX TPEX
MEPUOJIOB
Knaccudukanus
I HoMeHKaTypa bubmuoreka [JOK
HEOPTaAHUYECKIIX 1 https://m.edso0o.ru/00a
db7e2

BEIIIECTB
Bunanr
XUMHYECKON bu6mmoreka [IOK
CBSI3U Y THUIIBI 1 https://m.edso00.ru/00a
KPUCTAIIINYECKH dbac6
X PEIETOK
KoHntponbHas
pabota Nel o
Teme
«IToBTOpEeHue u
yriyonenue 1 1
3HaHUH
OCHOBHBIX
pasaenoB Kypca 8
KJ1accay
Knaccudukanus
XAMHUYECKUX bu6mmoreka [IOK
peaxkuui o 1 https://m.edsoo.ru/00a
pa3IM4YHBIM dbch0
MPU3HAKAM
[Tonsitue o
ckopocTH bubnmoreka [JOK

. 1 https://m.edsoo.ru/00a
XUMUYECKON

peaKkIuu.

dbe9a
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IlonsTue o
TOMOI'CHHBIX U
reTePOreHHBIX
peaKkiusx
IlonsTue o
XUMHUYECKOM
pPaBHOBECHH.
DaKTOpHI,
BIMSIOIINAE Ha
CKOpOCTb 1
XUMHYSCKOMN
peakuuu u
MOJIOKCHUE
XUMHUYECKOrO
paBHOBECHUSI

bubmuoreka [JOK
https://m.edsoo.ru/00a
dc28¢c

10

OKuCIINTEIIFHO-
BOCCTAHOBUTEIb 1
HBIE pEeaKIuu

Teopus
AIEKTPOJIUTHYEC

KoM

JHUCCOIUAINH. 1
CuiibHBIE U

caa0ble

3IEKTPOJIUTHI

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dcade

bubmuorexa [JOK
https://m.edsoo.ru/00a
dcd68

11

12

13

HNonnsie

YpaBHEHUSA 1
peakuuii

XnMuyeckme

CBOMCTBA KUCIIOT

1 OCHOBaHUM B

CBETE

MpEeACTABICHUI 1
00
BJIEKTPOJIUTHYEC
KOH
JIFICCOIHAITAN
XuMuyeckme
CBOICTBA COJIEi B
CBETE
MPECTABICHUN
00
BJIEKTPOJIUTHYEC
KOH
JIFCCOIAITAN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dd448

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dd5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dd8b2
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bubmuorexa [JOK

14 Howstre o . https://m.edso0.ru/00a

THAPOJIN3E COJICH dd9d4

O06o0meHue u bubmuorexa [JOK
15  cucremaruzamus https://m.edso00.ru/00a

3HAHUH dddi12

[IpakTuueckas

pabora Ne 1. bubmmoreka [JOK
16 = «Pemenue https://m.edso0o.ru/00a

3KCIIEPUMEHTAIb ddbfa

HBIX 33J1a49»

KoHntposbHas

pabota Ne2 o

TeME

«DNEeKTPOIUTHYE bubnuorexa [JOK
17  ckas https://m.edso0o.ru/00a

JIUCCOLIUALIAS. ddecO

XUMHUYECKHE

peakuuu B

pacTBopax»

O6mias

XapaKTEePUCTHKA

- bu6mmoreka [IOK
18 https://m.edso0o.ru/00a

XHUMHUYECKHE

3 ddfe2

CBOICTBA Ha

puMepe XJopa

XJI0pOBOAOPOA.

Consnas

KHUCJIOTA, bu6mmoreka [JOK
19  xummueckue https://m.edso00.ru/00a

CBOMCTBA, del04

MOJIy4YEHUE,

MIPUMEHEHHE

IIpaxTrueckas

paborta Ne 2 o

TemMe

Ionyuene bubnmoreka [JOK
20 . https://m.edsoo.ru/00a

COJISTHOM de348

KHUCJIOTHI,

n3y4yeHue eé

CBOMCTB»

Brruncienus mo

YpaBHEHUSM bubnmoreka [JOK
21  XUMHYECKHX https://m.edsoo.ru/00a

peakuuii, eciu
OJINH U3

de488
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22

peareHToB J1aH B
HA30BITKE

OO6mias
XapaKTePUCTHKA
ajieMeHTOB VIA-

TpyMIIbI

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de64a

23

AJITOTPOIIHBIE
MoaubUKaIu
CepBhI.
Haxoxnaenue
cepel U €€
COCIMHCHHH B
MIPUPO/IE.
XUMHUYECKHE
CBOICTBA CEphI

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de64a

24

25

26

CepoBojsiopoj,
CTpOCHHE,
¢busnveckue u
XUMHYCCKHE
CBOICTBA
Oxcuppl cepsbl.
CepHas KucIorTa,
¢dusnyeckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHNE
XUMUYECKUE
peaxiumu,
Jiexaliue B
OCHOBE
MIPOMBIIIITIEHHOTO
croco0a
MOJTy4eHUs
CEpPHOM KUCIOTBI.
XUMHUYECKOe
3arpsi3HEHUE
OKpYy>Karomen
Cpenbl
COCTMHEHUSIMHU
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de802

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dea28

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dec8a

27

Brraucnenue
MacCOBOM 10U
BBIXOJIa
MpOAYyKTa
peakuuu

bu6mmoreka [IOK
https://m.edso0.ru/00a
dec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

29

O6mas
XapaKTEePUCTUKA
3JeMEeHTOB VA-
rpynmnsl. A3o0T,

pacnpocTpaHeH!

€ B IPUPOJIE,
(dbuznveckue u
XHMHYECKHE
CBOMCTBa
AMMHak, ero
¢busnveckue u
XUMHYECKHUE
CBOMCTBA,
MOJIy4YeHUE U
MIPUMCHCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00a
deeab

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfoo4

30

[IpakTryeckas
pabota Ne 3 o
TemMe
«Tomnmyuenne
aMMHMaKa,
HU3YYECHHUE €0
CBOWCTB»

bubmuoreka [JOK
https://m.edsoo.ru/00a
df180

31

32

AzoTHas
KHCJIIOTa, €&
¢duznyeckue u
XUMHYECKHE
CBOICTBaA
Hcnonn3oBanme
HUTPATOB U

COJIEM aMMOHHUS B

KauecTBe
MHUHEpaJIbHBIX
yI10OpeHuit.
XUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karolen
Cpenbl
COCIMHCHHUSIMU
a3zoTa

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df306

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df518

33

dochop. Oxeun
docdopa (V) u
dbochopHas
KHCIIOTAa,
(buzmveckue u
XUMHAYECKHE

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
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35

36

37

CBOMCTBA,
MOJTy4eHUE
Hcnonb3oBanue
dbocdaros B
KauecTBe
MUHEPATBHBIX
ya0OpeHHi.
3arpsi3HeHue
MPUPOAHOMN
Cpelibl
dbocharamu
Yraepon,
pacrpocTpaHeHu
€ B IpUpoJe,
(dbuznvecKue u
XUMHYECKHE
CBOICTBA
Oxkcuabl
yriiepojia, ux
¢busnveckue u
XUMHYCCKHE
CBONCTBA.
DKOJIOTHYECKHUE
pooIeMBl,
CBSI3aHHBIE C
OKCHJIOM
yraepona (IV)
YronbHas
KHUCIIOTA U €€
coJu

bubmuorexa [JOK
https://m.edsoo.ru/00a
dfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfd9c

bubmuorexa [JOK
https://m.edsoo.ru/00a
dfebe

bu6nmoreka [JOK
https://m.edsoo.ru/00a
e006¢

38

IIpaxTrueckas
pabota Ne 4 o
TeMe
"Ilonyuenne
YIJIEKUCIIOTO
rasa.
KauectBennas
peaxuus Ha
kapOoHat-uon"

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e027¢e
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IIepBoHavabHBI
€ MOHATHS 00
OpPraHUYECKUX
BEIECTBAX KAK O
COCIMHEHUSX

yrieposa

bu6mmoreka [IOK
https://m.edsoo.ru/00a
€054¢e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
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41

42

43

Kpewmuuii u ero
COETMHEHUS

[IpaxTrueckas
pabora Ne 5.
Pemenne
AKCIEPUMEHTAb
HBIX 337a4 I10
TEeMe
«Baxxneimue
HEMETAILIBL K UX
COCTUHCHHUS
KoHntposbHas
pabota Ne3 o
TEME
«Baxnenmue
HEMETaJIJIBI ¥ UX
COCTUHCHHU)
OO6mas
XapaKTEPUCTUKA
XAMUYECKHUX
3JIEMEHTOB —
METaJIOB.
Mertannuueckas
CBSI3b U
MeTaJIndecKast
KpPUCTaJUIMYECKA
s peLIETKA.
dusnueckue
CBOICTBa
METaJII0B

bubmuorexa [JOK
https://m.edsoo.ru/00a
€080a

bubmuorexa [JOK
https://m.edsoo.ru/00a
e0bf2

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e103e

44

XuMHUecKue
CBOMCTBA
METAJLIOB.
DIEeKTPOXUMHUYEC
KUU psfl
HaIpsHKEHUN
METAJIOB

bu6mmorexa [IOK
https://m.edsoo.ru/00a
1156

45

OO0urue crmocoObl
MOJTy4eHUs
METAJIIOB.
CruiaBebl.
Brrancnenus no
YpaBHEHUSM
XAMHUYECKHUX
peakuuii, eciu

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OJIVH U3

peareHToB
COJIEPKUT
IPUMECH
[TonsiTue o bubnuorexa [JOK
46  xoppo3uu https://m.edso0o.ru/00a
METaJIJIOB el278
bu6mmoreka [IOK
47 Mﬂleii:lble https://m.eds00.ru/00a
el4b2
Okcuasl u bubmuorexa [JOK
48 | TUAPOKCHIBI https://m.edsoo.ru/00a
HATPUS U KIS el4b2
Il{enouyHo3eMENH
—— bu6mmorexa [IOK
49 Kb 1 https://m.edso0o.ru/00a
. el5e8
MarHum
Baxneiimme bu6mmoreka [JOK
50  coemuHeHUS https://m.edsoo.ru/00a
KaJIbLIUS €15e8
O06o01eHue u
51 CHCTEMAaTHU3aIUs
3HaHUH
JK€cTtrocTh BOMIBI bu6mmoreka [IOK
52  u cnocoOwI e https://m.edsoo.ru/00a
YCTpaHEHHUS €1886
[IpakTrueckas
pabota Ne 6 o
bu6nmoreka [JOK
53 TeM,_e https://m.edsoo.ru/00a
"YK&cTkocTh
elaed
BOJIbI U METO/IbI
e€ ycTtpaHeHus"
bubmuorexa [JOK
54 | AmroMUHHI https://m.edso00.ru/00a
elc64
AmpoTepHbIe bubmuorexa [IOK
55  cBoiicTBa OKCHAA https://m.edso00.ru/00a
Y TUJIPOKCHUIA elc64
bubmuorexa [JOK
56  Xeneso https://m.edsoo.ru/00a
e1d86
Oxcupl,
FHAPOKCHIBI 1 bubnnoreka [HOK
57 comn xenesa (IT) https://m.edso0o.ru/00a
e35e6
u xene3a (I11)
58  O06006mmenue n



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
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60

CHCTEMAaTHU3alHs
3HAHUHI
[IpakTnueckas
pabora Ne 7.
Pemenue
AKCIEPUMEHTAb
HBIX 337a4 I10
TEeMe
«Baxneimue
METaJUIbI U UX
COCIMHCHMS
Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii, eciu
OJINH 13
peareHToB J1aH B
HU30BITKE WIIN
COJICPKUT
MIPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJIa
MPOJIyKTa
peakuumn

bubmuorexa [JOK
https://m.edsoo.ru/00a
e3de8

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e1750

61

62

63

O06o06meHue u
CHCTEMAaTU3aIHs
3HAaHUH
KoHntponbHas
pabota Ne4 o
TEME
«Baxxneimue
METaJUIBI U UX
COCIMHEHUS
BemecrBa n
MaTepHuabl B
TOBCETHEBHOM
JKM3HH YeJI0BEKa

bubmuorexa [JOK
https://m.edsoo.ru/00a
e3f50

64

XUMHYECKOE
3arpsi3HEHUE
OKpY KaroIlen
Cpenbl

bu6mmorexa [IOK
https://m.edsoo.ru/00a
24270

65

Ponr xumMuu B
pereHnn
HKOJIOTUYECKUX

bubmuoreka [JOK
https://m.edso0.ru/00a
e4270



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

npooaem
PesepBHEBIIT YPOK.
0 GOgmeHHeyE bu6mmoreka [IOK
66 1 https://m.edso0.ru/00a
CI/ICTel\faTI/BaLII/ISI c0d0a
3HAHUN D—
Pe3epBHEIT YypOK.
P P bubmuoreka [JOK
O06001IeHNe 1
67 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/ISaHI/Iﬂ db33c
3HAHUNA
PesepBHEBIIT YPOK.
0 GOgmeHHeyE bu6mmoreka [IOK
68 1 https://m.edso0.ru/00a
CI/ICTel\faTI/BaIII/I?I d9ch?
3HAHUN e
OBIIEE
KOJMYECTBO
YACOB I10 68 4 !
[TPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ Kysnernosa H.E., TutoBa U.M., I'apa H.H., AxuronepHoe

obmectBo «M3natenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JUISA YUUTEJIA

H.E. Ky3nenoBa cripaBoYHbIE MaTEpUAIIBI 11 YUUTEIISA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru

http://all-met.narod.ru



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
http://all-met.narod.ru/
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