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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHWUA K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, PEICTaBIEHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepabHON padouell MpOrpaMmel
BOCIIMUTAHUS U C YYETOM KOHLETIIMY MPEnogaBaHus y4eOHOro mpeamMera « XUMUshHy
B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma 1Mo xuMuM Na€T MPEACTABICHUE O MENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeaMera, yCTaHaBJIIMBAaeT  00s3aTeNbHOE MpPEeAMETHOE coJiep>KaHue,
MpeaycMaTpUBAET pacIpelelieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETsSeT KOJIUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh  U3YUEHUS] XUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOrOo Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcs, ONpEaeNIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUIM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa 1 OCHOBHBIX
BHJIOB Yy4eOHO-ITO3HABATEIbHONW JCATEILHOCTH OOYYalomerocss 10 OCBOSHHIO
y4eOHOTO co/iepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOW isi (OpMUPOBAHUSI MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS NI0O0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MTUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAHECHHUS.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
(dhopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITCIIbBHOW Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBACT OCHOBBI
LIETTIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPObI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarouIuxcs;



crocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSM, K IPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B IKOJOTMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHUsS B OOyYEHWU XUMHUHU O0OECIIEUMBAIOTCS CIHENU(DUKON
COoJep)KaHMs  y4eOHOTO  TpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecKu
aJanTHPOBAHHBIM OTpPaKEHUEM 0a30BOM HAYKW XUMHH Ha OINpeNeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBbI IEPBOHAYAIBHBIX IOHATHH XWUMHH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX IOHSITHH
OPraHUYECKON XMMUHU.

CtpykTypa coaepKaHus MPOTpaMMBI IO XUMUU Cc(hopMUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mnojxoaa K €€ mzyueHuto. Cojliep:kaHue CKJIAJIbIBAETCS W3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI TOHATHI O XUMUYECKON
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE T€OPETUUECKHUX MPEACTABICHUN
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /I. 1. MeHienieeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUUYECKOU CBSA3H;

— TpEACTaBJICHUM 00 DJICKTPOJUTHYECKON JTUCCOIMAIIMM BEIISCTB B
pacTtBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKHU
MTOJTYYCHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS ITOCIICIOBATCIHFHO OT OJHOTO
YPOBHS K JPyroMy, BBHITIONHSS (QYHKIIMU OOBSCHEHHS UM TPOTHO3MPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOJYUYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJICHUS] O XUMHUYECKON COCTABJISAIONICH HAYYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHWe XUMHM MPOUCXOIUT C MNPUBICUYCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyXKalomuid MUpy,
«buonorus. 5—7 knacce» u «PuU3MKa. 7 KIacc».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POpMUpOBAHHME 3HAHUM OCHOB
XUMUYECKOM HAyKu Kak 0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIbHOCTA YEJIO0BEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amadya ydyeOHOro mIpeaMeTa COCTOMT B (POPMHPOBAHUU CHCTEMBI XUMHUYECKUX
3HAaHUN — BaXKHEUIUX (PaKTOB, MOHSATHN, 3aKOHOB U TEOPETUUECKUX MOJOXKCHUH,
JOCTYMHBIX O00O0OIIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAay4YHbIM METOJaM I[IO3HAHUS NpPU M3YYEHUH BEIIECTB MU
XUMHUYECKUX peakluid, B ((OPMHUPOBAHUU U PA3BUTHM I103HABATEIbHBIX YMEHUH U
UX TPUMEHEHWU B YYEOHO-NO3HABATENBHON M y4eOHO-HCCIIEN0BATENbCKOM
JESITeNbHOCTA, OCBOCHHMU MpaBui O€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IIOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKUe LIeJU, KaK:

— (¢opMuUpOBaHHE WHTEIJICKTYadbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HaIpaBJICHHOCTb OOydYeHHs Ha CUCTEMaTHYeCKOe IpHUOOIICHHE
oOy4Jaronmxcss K CaMOCTOSITENbHOM MO3HABATEIBHON JEATENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMS, (HOPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecreyeHne yciaoBHii, CHOCOOCTBYIOUINX MPUOOPETEHUIO 00YUArOIIUMUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, IMO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHUMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE ISl
Pa3IUYHBIX BUIOB JIEATEIbHOCTH;

— (dopmupoBanne oO0mell (YHKIIMOHATBLHON U €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBSICHATb U OLCHUBATh SIBJICHUS
OKPY’KaIOIIEr0 MHpA, UCHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHBIE MPU H3YUCHHUH
XUMHUH, NPUMEHSTh HMX NpPU PELIEHUH NOpo0JeM B TMOBCEAHEBHOM >KU3HU H
TPYJIOBOM JESITEIbHOCTH;

— (QopmupoBaHue y O00y4aromMXCs TyMaHUCTHYECKUX OTHOLICHHH,
INOHMMAaHUSl LEHHOCTH XHMHMUYECKUX 3HAHUM I BBIPAOOTKH 3KOJOTHYECKH
1EJeCO00pa3HOro TMOBEJIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOAHON CPEJIbI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs  OOIEYENIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQMIISl U HANPaBIECHHOCTH JAJIbHENUIIETO
o0y4eHusl.

OOmiee YuCIO YacoB, OTBEAEHHBIX S M3yYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHUM B KW3HU 4YelIOBEKA. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BELIECTB. ATPETraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOMax Mo3HaHMWs B XMUMHUU. UUCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMeCei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HJIEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpoCcThIe U CIIO)KHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAasi aTOMHas —Macca.
OTHOCUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Pu3NYECKNE U XUMHUYECKHUE SBJICHHUS. XUMHUUYECKasl PEaklus U €€ IPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COSTMHEHHUS, PAa3JI0KECHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ10#, mpaBuiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O00OPY/IOBAHUEM, W3YyUECHHE U ONHUCAHUE
(U3MYEeCKMX CBOWCTB OO0pa3IlOB HEOPTaHWYECKHX BEIICCTB, HAOIIOJACHUEC
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XMMHUUYECKHX (FOpEHUE CBEYH, NMPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUHN, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoeicTBHE Kese3a ¢ pactBopoM coiu meau (1),
M3y4eHHE CIOCOOOB pa3/ICICHUs] CMECEH: ¢ MOMOIIbI0 MarHuta, (QpuibTpoBaHUE,
BbIIIApUBAaHUE, JUCTUIUISLUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
coilv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBENEHUSA  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJENEH MOJEKYJI
(IapocTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jeMeHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrocoOsl



MOJIYYeHHUsS] KUCTopoda B JIA0OpaTOpUM M TPOMBIIUIEHHOCTH. KpyroBopot
Kkucnopoza B npupoje. O30H — aIoTponHasi MOAU(PUKALIMS KUCIOPOIa.

TennoBoil 3p(hEeKT XUMUYECKOM peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOMIMBO: Yroib M METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTtBo. HaxoxkaeHue Bomopona B
npuponae, (GU3MYECKMEe UM XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyuyenust. Kucnotsl u comnu.

Monspabiii 00bEM ra3oB. PacyéTel Mo XUMHYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pacTtBopuTelb. PacTBOpBHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeJaoBeKa. KpyroBopoT BOJIbI B PHUPOJIE.
3arpsi3sHEeHHEe NPUPOAHBIX BOJA. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Kiaccuduxanus
OKCHJIOB:  coieoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIC) W
HecosieoOpaszyromue. HomeHkmatypa okcumoB. Duznueckue W XUMHYECKHE
CBOMCTBa OKCUJOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHui. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. duzndeckue u
XUMHYECKHE CBOMCTBAa KHCHOT. Psn aktuBHoctu MetamuioB H. H. bekerona.
Ilonydenue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckue U XMMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue couent.

I'eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEJEIICHUE COJAEPKaHUsl KUCIOpOAa B BO3AYyXe€, IOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHIOB U
OMKMCAHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACNO3HABAHUE W M3YUYCHHE
CBOMCTB BoJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (11)
(BO3MO’KHO HCIIOJIb30BAaHUE BHUJIEOMATEpUaioB), HAOIIOJAEHUE 00pa3I0B BEIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAHWE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE pPAaCTBOPOB C ONPEIEIEHHON
MacCOBOM JI0JIEH PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaA0JII0/ICHNE U3MEHEHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U HIEJIOYEH,
u3yueHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBopom cepHOMl KHUCIOTHI,
KUCJIOT C MeTajulaMH, PEAKUUW HEUTPAIN3aLMH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO MeTajula APYTMM M3 pacTBOpPA COJIM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacchl HEOPraHUYECKHUX
COECTMHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckas cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aToMoB. XUMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMHU

[lepBble TOMBITKM KJAacCU(DUKAUU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE M INEIOYHO3EMEIbHBIE METaJUIbI,
raJIOrTeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBL.

ITepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N. MengeneeBa. KopoTkomepuonmnas ¥ JUIMHHONEpUOAHAS  (HOPMBI
[Tepuoanueckoit cucrembl xumudeckux 3neMeHToB [[. M. MenneneeBa. [leprobl
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckonr cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cUCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. [[. M. MeunneneeB — yd€HbIl U
IPaKIaHWH.

Xnmuueckast cBsa3b. KoBaneHTHas (MOJSpHAsT M HENOJIAPHAsi) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  oxkucieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB M HEMETAIOB, B3aUMOJICUCTBHE
TUAPOKCUIA LHMHKAa C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakluy pas3ioKeHUs], COETUHEHUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€d MPU U3YUYEHUH XUMHH B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAy4YHBIN (DaKT, rUMOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, Kiaccuukanusi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOINBI, PAAUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (PU3MYECKUE BEIMUYMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: armocepa, ruapochepa, MuUHEpaIbl, TOPHBIE TMOPOJIBI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBO U XMMHYECKAsl peaKUMs

ITepunonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IOJOXKEHHEM DJJIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BeliecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3U.

Knaccudukaiysa 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KjlaccaM HEOpPraHWYeCKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukarys XuMUYeCKUX Peakiiiid 1Mo Pa3INdHbIM MTPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(deKkrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMHU, TEPMOXUMHUUECKUE
YpPaBHEHHS.

[Tonsitue 0 ckopocTH xXumudeckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOTE€HHBIX U IeTepOreHHBIX
peakuusax. [lonarue o karanmuse. [loHsATHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. CocraBneHnue YpaBHEHUI



OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJIb30BaHUEM  METOJa
AJIEKTPOHHOI'O OanaHca.

Teopust HNEKTPOIIUTUYECKON JUCCOLUUALINU. DIEKTPOIUTHI U HEANEKTPOJIMTHI.
KaTtnonsl, annonsl. MexXaHW3M IHMCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMHuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U clla0ble 3JIEKTPOTUTHI.

Peakuny noHHOro oOMeHa. Y cioBusl IPOTEKaHMs PEaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpPAIIEHHBIE HMOHHBIE ypaBHEHHMs peakuuil. CBOKCTBA KHCIIOT,
OCHOBAaHUN U coJlei B CBETe MPEACTaBICHUH 00 BICKTPOIUTUYECKOM
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHSITHE O THAPOIU3E CONEH.

XumuuecKkuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMETALUIOB (rpadura M ajiMasa), CIOXKHBIX BEILECTB
(x10puna HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTU XHMHUYECKOW peakIuu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCa AWCCOLMALMU KHUCIOT, IIEIOYER U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUAEO MATEPHANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  NPOTEKaHUs  peakuuil  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIECHHE Ta3a, oOpa3oBaHHE BObl), OIBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUN
(ropeHue, peakMH pa3iIoKEHHs, COCUHEHUs), paCIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KA4ECTBEHHBIX pPEaKkIUd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHUS

OOmast xapaktepucTtuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU OKucieHusa. CTpoeHue u (PpU3ndYeckue CBOWCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMEpe  XJjopa
(B3aUMOJENCTBUE C MeTaJlaMd, HEMETaJJlaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJydeHHE, nmpuMmeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOZA HA OpPraHMW3M YesloBeKa. BakHeWIne XJIOpHUIbl U UX
HAXO0XCHUE B IPUPOJE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOIa U Cephl. AJIIOTPOITHbIE MOAU(DUKALIUN KUCIOPOAa
U cepbl. XUMHUECKHe cBolcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinota, ¢uU3MYECKHE H XHUMHUYECKHE CBoOicTBa (oOmme Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Crnoco0a IOJIyYeHUs CEPHOW KHUCIIOTHI.
IIpumenenue cepHo KucaoTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peaKkuus Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCNMHEHHMM B MpuUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeAbl COCNUHEHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmas xapaktepucTuka 31eMeHTOB VA-rpynmnbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTPaHEHHE B MPHUPOJE,
¢dusnyeckre U XuMuueckue cBoiictBa. KpyroBopot azora B nmpupoje. AMMHUAK, €ro
(u3NYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Cou aMMOHUS,
uXx QU3nUecKre 1 XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ ToJydeHue, GU3NUECKHe U XUMHUYECKHE
cBOiicTBa (0OIIME Kak TMpeACTaBUTENS Kiacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
ya00peHuil. XuMHU4eCKOe 3arpsi3HEHUE OKPYXKAIOIIe cpeibl COeAMHEHUIMHU a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
aloTponHeie Moaudukanuu dochopa, (uU3MUECKUEe U XUMHUYECKHUE CBOWCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznyeckue 1 XMMUYECKUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPEHUIA.

O6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(PUKALIMMA, PACHPOCTPaHEHUE B MpUponae, (U3MUYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoma B mpupojae. Okcunbl yriaepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha JKHUBBIE OPTraHU3MBI,
NOJIyYeHHE U TPUMEHEHUE. DKOJIOTMYEeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0albHOTO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
s dexT. YrompHas KACI0oTa U €€ CoM, uX (HU3NIECKUE U XUMHYECKUE CBOMCTBA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO3sICTBE.

[lepBoHaYaIbHBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJ, TTUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, HPUPOAHBIA Ta3, HeDTh),
MPOIYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOIOTMYECKHN BaXKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBoaax — U UX
poli B JKM3HM 4YelOBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, MOJyYCHHE H
npumeHenue. CoenuHeHus KpemHHs B mpupone. OOmme mpeacTtaBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline cTpouTenbHbIe MaTepHUalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [Ipobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHUE 0Opa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIIO/IEHUE MTPU3HAKOB
UX TMPOTEKaHUs, OMNBITHI, OTpaxaromue (HU3NUECKUEe W XUMHUYECKHME CBOMCTBA
rajJloreHOB M WX COEAUHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl M €€  COeOUHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIeOMaTEepUalIOB), HAOI0IEHHE Mpolecca O0yIIIMBaHUS caxapa MoJl JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKINK Ha CyIb(dat-
MOH W HaOJIOJeHUE TpHU3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3iiaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWEe W M3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUA U (ocdaT-uOH U U3yUCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aNMOJICHCTBUE KOHLICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCTIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YECHUE MOJIeJen
KPUCTAJUIMYECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOrasza, MoOJyyeHHue, COOMpaHue, pacro3HaBaHUEe U U3yUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAaT-HOHBl WM M3YYCHHUE TMPU3HAKOB MX NPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkxHennme HeMeTaIlJIbl U UX COETUHEHUS.

MeTasiibl 4 UX COCAMHEHUS

OO0mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosiokeHus B llepuommueckon cucreme xumudeckux diaemeHtoB . U.
MeHnpneneeBa u ctpoeHuss atToMoB. CTpoeHHe MeTaIoB. MeTtaiuinueckas CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpsDKeHUN MeTauioB. OU3NYecKre U XUMHUYECKHUe CBOMcTBa MeTamioB. OOmue
CrocoObl  TONTydeHus: MeTauioB. [loHATHE O KOpPpPO3UU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTawibl: MOJIOKEHUE B [lepronnyeckoil cuCTeMe XMMUYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpO€HHME UX aTOMOB, HaXxOXJIECHUE B MPUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCHUABI HATpusd M Kanusa. [IpuMeHeHue IIeNOYHBIX METauIOB U HX
COEIMHEHU.

[[lenoyHo3eMenbHBIE METaJIbl MarHuii W KajJdbIUM: MOJ0XEHUE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJeHUE B rpupoae. Pu3snueckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmue coelWHEHUs KanblUs (OKCHI, THAPOKCUI, COJIH).
JXKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AuroMuHUN: IoN0keHue B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aroma, HaxoxxjaeHue B mnpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIPOKCHUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoauueckoi cucreme XMUMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJAE€HUE B npupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U comu xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yUYE€HHE  PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOYKHO
WCIIOJh30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSL OKCHJA
KaJIbI[USI W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHUS KENe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKEJie3a
(I) u xeneza (II1), meau (II), HabmroeHNE U ONMKCaHUE MTPOLIECCOB OKPAIIMBAHUS
IJIaMEHU WOHAMHM HaTpusl, Kaiuus MW Kaiublusg (BO3MOXKHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB FMAPOKCHU]IA ATFOMHUHMUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAbHBIX 33714 10 Teme «Baxxueimue
METAJUIbl U UX COCTUHEHUS.

XuMHS U OKpPY:KaWINas cpeaa

BemecTtBa u maTepuanbsl B IMOBCEIHEBHOM >XKM3HM 4YenoBeka. be3omacHoe
HCIIOJb30BaHUE BEILIECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarlleil cpenbl (mpeaenbHas JOMyCTHUMAas
KOHIeHTpalus BemiecTs, najee — [JIK). Ponb xumMun B penieHUn 3K0JI0THYECKUX
npoO0iaem.

Xumuueckuit IKCnepumMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE
MaTepHuaJbl).

Mesicnpeomemmuoie cea3u



Peanuzanmsi MeXIpeaMETHBIX CBSI3eH MpU HM3YyYEHWHM XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KJIacCUPUKalUs, TMEePUOJAUYHOCTh, HAOIIO/IEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MAaPHUKOBBIN
3 (dEKT, TEXHOJIOTHS, MaTepUAJIBL.

dusznka: marepus, aTroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiyl, MPOBOJIHMKH,
MOJIYIIPOBOJHUKH,  JTHUAJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAS
peméTka, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUs, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPATIbHBIE
yAOOPEHMS, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MuUHEpanbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAaeMblE, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XOJie OOy4YEeHHMs] XMMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEIBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH, IIPUHATBIMA B
o0miecTBe MNpaBWIaMM M HOPMAaMM TIOBEICHMS M CIIOCOOCTBYIOT Ipoleccam
CaMOMO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYaIOIINXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXarOT  TOTOBHOCTh  OOyYaroLIuXcs
PYKOBOJCTBOBATbCA CHCTEMOM TMO3WUTHMBHBIX LEHHOCTHBIX OpHUEHTAUUMUd U
pacIIMpEeHNE ONbITA AEATEINBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
U HAYyYHOMY HACIEIUIO, NOHUMAHMs 3HAYEHHUS XUMHUUYECKOM HAyKU B JKU3HU
COBPEMEHHOro OOIIEeCTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEICTABICHN O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONH KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEA0BAaTEeNIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESITENbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM MEATENbHOCTH IPU
BBIMOJIHEHUN y4YeOHBIX, I103HABATENbHBIX 3a/1ay, BBIIOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce ITOW Y4eOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUE M IIOCTYIKA CBOMX TOBapUIIEd C NO3ULHH
HPABCTBEHHBIX U IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW DPEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOLINE
OCHOBY JUIsl TOHMMAHHUS CYIIHOCTH HayYHOW KapTHHBI MMpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3SAX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIy4YEHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOIUMbIEC AJii OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB M SIBICHUH,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSTENIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpEJCTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M T[O3HAHWIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  CcamM000pa3oBaHUIO, TMPOEKTHOW W  HUCCIIEJOBATEIbCKOM
JeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHSI OOyuYeHHUS B
JIaJIbHCUIILIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHWE IIEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0pOBbII 00pa3 >KU3HU, OCO3HAHUE IOCIEICTBUN U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHHUsI),
HEOOXOJMMOCTH COOMIOJIEHUs] MpaBuid O0€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEabHOM )KU3HH;

5) TpyA0BOIro BOCIIMTAHMSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tipodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHUE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM 4YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHJUBUyaIbHOW TPAEKTOPUU MPOJAODKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccCuoHanbHOM EeATeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(HECCHOHATILHOM Cpeie;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHMS, TOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro o6pasza KH3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢bu3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBui 0€301aCHOTO MOBEACHUS TPHU paboTe C BEIIECTBAMM, a TAK)KE B CUTyaIUsX,
YIPOXKAOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJydYaeMble TPU M3YUYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJIHOU CPEIOH, ISl IIOBBIICHUS
YPOBHS  DKOJOTMYECKOM KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJEM M IMyTeW WX PELICHUs] MOCPEJICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIBHOMN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHsSI OOIIECHAYYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOM



HAay4YHOW KapTUHE MHpA, U YHUBEpCaAIbHbIC yueOHbIe NeHCcTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYyJATUBHBIE), KOTOpbIe OOecrneyuBaoT (popmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3soBble 1ornyeckue aeicTBu:

YMEHHSI HCTOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHUM: PACKPHIBATh CMBICI XUMHUYECKHX MOHSATUN (BBLIEIATh UX XapaKTEepHbIE
MIPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMH), UCIOIb30BaTh
HNOHSTHS JJIs1 OOBSICHEHUS! OTACJIbHBIX (DAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
YCTaHaBJIMBATh MNPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYX ICHUSA (MHAYKTUBHbBIC, I€IYKTUBHBIE, 10 AHAJIOTUN),
JeNaTh BBIBOABI U 3aKIIFOUECHUS;

YMEHHE TMPUMEHSATH B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIeMEHTa), XUMHUYeckas (opmyia u ypaBHEHHE
XUMUYECKON peaKIUuu — MpU PElIeHUU YUeOHO-M03HABATENbHBIX 3a/a4, ¢ YUYETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABISITE MU XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIHi,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE HWHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBe OCHOBBI Jisi (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

MPUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, yMEHHE HaOmoIaTh 3a XOJO0M IIpollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIEIaHHO paboTe.

Pabora ¢ undgopmanmei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IMYHBIX BUJOB U (POPM MpE/ICTABICHUS, MTOTYyUYaEMYI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJISIpHAsT ~ JUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIC
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE NMPUMEHATHh Pa3IU4HbIE METOJbl U 3allpoChl NMPHU TOUCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX [JIsl BBITIOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 337a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0lacTd HUCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIB30BAHUS PA3IIUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHHs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOXKHBIMU CXEMaMu, JharpamMmamu,
apyruMu popMaMu rpaduKi U UX KOMOMHAIMSIMH,

YMEHHE HCIOJIb30BaTh M AaHAJU3UPOBAaTh B IIpolecce YydyeOHOH u
UCCJIeIOBATEIbCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpeJbl.

KoMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIe 1elCTBUSA:

yMEHHUS 3aJiaBaTh BOIPOCHI (B XOJe jauajgora U (WUiu) JUCKYCCHH) TO
CylmiectBy  oOcCykaaemMod  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NPEAJIOKECHHUS
OTHOCUTEIBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHHMsSI ~ NPEICTaBIATh  MOJYYEHHBbIE  Pe3yJIbTaThl  [03HABATEIbHOU
JESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pE3yNbTAaTOB BBINOJHEHUS XUMHUYECKOrO 3KCIEpUMEHTa (1abopaTOpHOro OMBITA,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATEILHOM M MCCIEOBATENIbCKOM  JIEATETbHOCTH  MpU  PEIICHUH
BO3ZHMKAIOLIMX NpOoOJeM Ha OCHOBE YyuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyXaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALMS
COBMECTHBIX JCHCTBUM, OIpPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEpPCcaJIbHbIe yueOHbIE /IeiiCTBUS:

YMEHUE CaMOCTOSITEIbHO ONPENEHATh LENH JAEITEIbHOCTH, IUIAHHPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATebHOCTDh, BBIOMpaTh Hanbosee 3 (PeKTUBHBIE CTIOCOOBI PEIICHUsT YUeOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSTEIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATh
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHWM 33JaHUM C Y4ETOM
MOJTyYEHHUsI HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

MNPEJMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENIbHOTO
COJICp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabouei mnporpamMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAyYHBIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCcTBUM, crenudpuyeckue Il NPEeIMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  IOJYYEHHIO HOBOTO  3HAHUSA, €ro HHTEPHpPETAIUH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX NOHSATUW: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COSIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHYECKasl PeaKIius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEaKIUU Pa3J0KEHUs, PEaKIUU 3aMENICHUs, pPEeaKIuu
oOMEHa, 3K30- U SHIOTEPMUYECKHUE PEaKLUU, TEIUIOBOM PEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XMMHUYECKas CBS3b, MOJSPHAS U HEMOJISIPHASI KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpoueHTHast KOHLEHTpAaIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHITUH W
MIPUMEHSThH 3TU NOHSATHUS MPU ONMKUCAHUU BEILIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpPMYT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OMNpEIENsATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENCHb  OKHUCIICHHS  BJIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEAUHEHUN MO
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M HOHHAasg) B
HEOPTaHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIcH [lepuonnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJOKeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEeHUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBbl XMMHMYECKUX OJJIEMEHTOB: pa3iau4yaTh IIOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», Masnsie u
OOJBIIME TIEPHOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomuueckass cucrtemMa XxuMmudeckux diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001ee Yucio 3JIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCITYy M COCTaBY Y4YacCTBYIOUIUX B PEAKIIUU
BEIIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIasi OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEI[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »dJeMeHTa 1o Qopmyiie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSTh OCHOBHBIC OIEpPAllUA MBICIUTEIBHON AEATEILHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIlnIo, KiacCU(UKaIuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3€H — NJIs M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUA — HAONIOJCHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBII U MBICJICHHBIN);

cleloBaTh  NpaBWJIaM  MOJIb30BAaHUS ~ XMUMHYECKOW  TOCYyIoM U
1a0opaToOpHBIM  O00OpYyJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUITAHUPOBAaTh U MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl IO
pacIrio3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(nmakmyc, heHondTanenH, METUIOPAHXK U JIPYTHE).

K xoHI1y 00yueHus B 9 kjacce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKHX IOHSATHI: XHMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl PeaKlns, XUMUYECKasl CBA3b, TEIIOBOU 3(dexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PAacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAST IUCCOLUMALMS, PEaKUUd HOHHOTO
oOMeHa, Karaau3atop, XHMHYECKOE paBHOBecHue, oOOpaTUMble H



HEOOpaTUMBbIC PEAKIIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHME W  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsi, UOHHAs,
METAJJIMYECKasi), KpPUCTAIIMYECKass pelETKa, KOpPpO3usi METaJIoB,
CIUIaBbI, CKOPOCTh XHMHYECKOM PEAKIUU, NPEICIbHO JIOIMyCTUMAas
koHueHrtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TIOHATHUH U
MIPUMEHATH 3T MOHITHUS MPHU OMMMCAHUU BEUIECTB U UX NPEBPAILLICHUN;
HCIIOJB30BaTh XUMHYECKYIO CHMBOJIMKY [UISI COCTaBJICHUS (HOpMYyII
BEILIECTB U YPABHECHUIN XUMUUECKUX PEAKIIHIA;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCICHHUS XUMHYECKUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaMm, BHII XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METa/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHECHUM, TUI KPHUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHUE: OIUCHIBATH M XapaKTEPU30BATh
tabmmunyio (opmy [leproamueckold CUCTEMBl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg mnoarpynma (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», manple U OOdbIIME TEPUOABI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Tabiuie, ¢
YUCIIOBBIMM  XapPaKTEPUCTHKAMHU  CTPOCHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB M 3apsija  sjapa, oOIiee 4YUCIO DJJIEKTPOHOB H
pacripesielieHue HMX MO0 DJIGKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHCHUU B
npeesiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTBI, HCOPraHWUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacCTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTETICHEH OKHMCIICHHUSI
XUMHUYECKHUX JIEMCHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME W CHelUupUUEeCKUe XUMUUYECKHUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPXKAAs OIMNKHCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIU;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUUYECKON JTUCCOIMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMH HOHHOIO



oOMeHa, ypaBHEHHUS peaKkluid, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHEeTHYECKOM CBSI3U MEXK/y BEIlIeCTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBpAIICHU B pPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIAPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »dJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOMoaTh  MpaBWjia  TOJNB30BAHUS  XMMHYECKOW  TMOCYyAOH W
nabopaTopHbIM  00OpYyIOBaHMEM, a TakKe IMpaBuja OOpalleHus C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJIYYECHHUIO H COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKHUCIIOrO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEILECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHU/I-,
uoaua-, kapbonat-, ¢ocdar-, cuiukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAlMU MBICIUTENILHON JESTENbHOCTA — aHAJU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEeMATU3alluIi0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — 1 M3Y4YCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJII0ICHUe, M3MEpPEHUe, MOJCIMPOBAHUE, AKCIEPUMEHT (peasibHbIA U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HanmeHoBaHue pa3ieiioB U DJIeKTpOHHBIe (HU(PPOBHIE)
KounTposabHbie IpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTbl padoThI
Pa3znea 1. [lepBoHayajbHble XMMUYECKHE MTOHATHS
Xumusi — BaxkHasi 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK
' MPAKTUYECKOMN JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
BermecTBa u xuMuuyeckue bu6nuorexa [JOK
1.2 15 1
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaikHeiilune npeacraBuTe I

HECOPraHU4Y€CKHUX BE€UIECTB

21 Boznyx. Kucnopoa. Ilonstue 6 bubnunoreka IIOK

' 00 oxcruaax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 006 5 1 1 bubmuoreka [JOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 1 | 1 bubmmoreka [JOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnen 3. Ilepnonnueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /. . MenneseeBa. CTpoenne aToMOB.

XumMuueckas cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU




[lepuoauueckuii 3aK0H 1

31 [lepuonuueckas cucrema 7 but6mmoreka [IOK
' XUMHYECKUX d1eMeHTOB /JI. 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHne aToma
XUMHYECKasI CBA3b.
3.2 OKHUCIIUTEILHO- 8 buGnnorexa LIOK
) https:/m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubnmorexa LOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosaun4yecTBo 4yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3iejioB U TEM (uudposbie)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3pnen 1. BemecTBo U XUuMHYeCKHE PeaKIIUA
. bu6mmoreka [JOK
[ToBTOpeHue u yriryoieHne 3HaHu’
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIoB Kypca 8 kacca 6
bubmnoreka IIOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakumii 6
DIIeKTpOoIUTHYECKAS JUCCOIIAAIINI Bubmzorexa IOK
1.3 P ] 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEAKIIMU B PACTBOpPAX 6
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IUHECHHUS
bubnnoreka I1IOK
OO61mas xapakTepuCcTUKa XUMUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmnsl. ["anorenst 6
OO0m1ast XapaKTepPUCTHKA XUMHUYECKUX bubnnorexa [IOK
2.2 aneMmeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHUS 6
OO011ast XapaKTepUCTHKA XUMHUYECKUX bubnnorexa [IOK
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
2.4 OO0mas xapakTeprucTUKa XUMHIECKUX 8 1 2 bubmuorexa [{OK




sneMeHToB [VA-rpynmnsl. Yriaepon u
KPEMHUH 1 UX COEIUHEHUS

https://m.edsoo.ru/7f41a63
6

Hroro no pazneny 25
Paznen 3. MeTa/iibl M MX COeTMHEHUS
bubmnoreka IIOK
3.1 OO0mIre cBOMCTBAa METAIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [JOK
3.2 Bakueiinie MeTalIbl ¥ UX COSAUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
bu6mmoreka [JOK
4.1 BemecTBa 1 MmaTepuansl B KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 3
bu6nmmoreka [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KonnuyectBo 1yacos DJIEKTPOHHBIE
Ne undposbie
Tema ypoxka KoHTpoJbHBI [MpakTH4eckune
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThlI padoTsbI
pecypcsbl
) [Ipeamer xumuu. Poias XUMHUM B )KH3HU 1 bu6mmoreka [JOK
yenoBeKka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c¢
2 ITonsTHE O METOMAX MO3HAHUS B XUMUH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[TpaxTnueckas padora Ne 1 «IIpaBuia paboTbl
3 B JIa0OPATOPHUH U IPUEMBI OOpaIIEHHS C 1 bubmorexa HOK
patop P patl https:/m.edsoo.ru/fl0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 YucTele BemecTBa 1 cMecH. CIIocoObI 1 bubnuorexa [JOK
paszencHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Pa3nenenue
5 cMecel (Ha mpuMepe OYMCTKH ITOBAPEHHOM 1 bubmorexa HOK
P p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [{OK
6 A 1
TOMBLH MOJICKYTBT https://m.edsoo.ru/ff0d2a6e
. XHUMHYECKUE DIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuorexa [JOK
XUMHYECKHUX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie 1 CIIOKHEIEC BEIISCTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIApPHOE YUECHUE 1 bubmmorexa IIOK
yip y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 1 bubmuoreka [JOK




Xumunyeckasi popMyina. BageHTHOCTh aTOMOB
XUMHYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOCuUTENbHAs aTOMHAs Macca. bu6mmoreka [{JOK
OtHOcHTEeNIbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XUMHYECKOI'0 JIEMEHTA B bubnuoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemectBa. Moabs. MonsipHas bu6muoteka [IJOK
macca https://m.edsoo.ru/ff0d5230
14 du3znyeckre 1 XUMUYECKUE SIBJICHUS. bu6mmoreka [{JOK
XuMuueckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku U ycaoBHsI IPOTEKAHUS bubmuoreka [IOK
XUMHUYECKUX PEeaKInil https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MacChl BEIIECTB. bu6mmoreka [JOK
XHMMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus kojinuecTBa, MacChl BEIIECTBA 110 bubmuoreka [JOK
YPAaBHEHUSIM XUMUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKux peakiuii
18 (coe I/IHq;HI/ISI A3JI0KEHUS 3a1\IZe EHUs bubmmorexa TOK
A s ’ Hl ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIONeAncT. O600IIeHNe U bubmmorexa TIOK
H AT, IEI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHU
20 Kontponbnas pabota Nel no teme «BemiectBa bu6mmoreka [{JOK
A XUMHUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Boznyx — cmech ra3zoB. CocraB Bo3ayxa.
Y Y bubmuoreka [JOK
21 Kucnopon — sneMeHT u mpocToe BEUIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




du3nyeckue U XMMHYECKHE CBOMCTBA

but6mmoreka [IOK

22 .
KHCIIOpOJa (peaKIuu OKUCIICHUS, TOPEHUE) httos//m.edsoo.ru/f0d46 14
IToustue 06 oxcumax
CriocoObl TTOTyYeHUsT KUCIIOPOa B
23 J1ab0opaTOPUN U IPOMBIIUIEHHOCTH bubmmorexa IIOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TermnoBoit 3 hexT XUMHUIECKON PEeaKIInH,
24 IOHSTHUE O T(i)q)MOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmmorexa IIOK
p yp ’ https://m.edsoo.ru/fl0d4790
9K30- U SHIOTEPMUUYECKUX PEAKIIUIX
Tomnuso (He(dTH, Yroiab U METaH ).
25 3ar ﬁsﬂeéue(zoe, yxa CII0COOBI iro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAICHUS
[Tpaktiueckast pabora Ne 3 mo Teme
26 «[TonyueHue u codOupanne KUCI0poaa bubmmorexa IIOK
Y " P poAd, https://m.edsoo.ru/ff0d4ae2
W3YUYEHUE €r0 CBOMCTBY»
7 Boaopon — s5eMeHT U pocToe BELEeCTBO. bubmuoreka [JOK
HaxoxneHnue B mpupone https://m.edsoo.ru/ff0d4dd0
)% du3nvecKkre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
2 IT
? OIUITHE O KHCTOTAX H COIAX hitps:/m.edsoo.ru/f0d50d2
30 Crioco0sl MmoTydeHus: BOAOPoa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o Teme
31 «ITonyyenne u cobupanue BOAOPOIA bubmorexa HOK
Y . P AOPOA3, https://m.edsoo.ru/ff0d442
W3Y4YEHUE €r0 CBOMCTBY»
b K
32 MossipabIii 00bEM Ta30B. 3aK0OH ABOTaIPO nomorexa [0

https://m.edsoo.ru/ff0d542e




Brrancnenus O6’béMa, KOJINYCCTBA BCUICCTBA

33 ras3a 1o €ro M3BeCTHOMY KOJIHMYECTB bubmmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BElIeCTBa UIN 00bEMY
Brruucnenus 00bEMOB ra3oB 110 YPaBHEHHIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peakl i https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 duzndecKkue 1 XUMHUYECKHIE CBOMCTBA BOIEI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocHoBanui. I1o e 00 aropa
TaB OCHOBAHIH AT HHKatopax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. Hachimennbie u
37 HEHACHIIIICHHBIE PacTBOPEL. MaccoBas 1ot bubmmorexa HOK
- PACTBOPEL- a hitps://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padota Ne 5 o reme
38 «IIpuroroBnenue pacTBOPOB C ONPEAEIEHHOM bubmorexa HOK
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBA»
19 Kontponbhas pabota Ne2 o teme bubnuoreka LIOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHnue u XUMHUECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa HOK
i P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: COCTaB, KJIacCU(UKALINA, bu6mmoreka [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne U XuMHUYECKHE CBOWCTBA bubmuoreka LIOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanus, bubmuoreka [JOK




HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHune u XuMHUYECKUE CBOMCTBA KUCIOT bubmorexa [TOK
Y https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmmorexa ITOK
46 ) L https://m.edsoo.ru/00ad947
MOJIyYeHUs, XUMUYECKUE CBONCTBA 4
[TpakTrueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME bu6mmoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN
43 I'eneTnueckas cBsA3b MEXKIYy KilacCaMHu bu6muoteka [IJOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U cucTeMaTU3aIus 3HaHUH
B H https://m.edsoo.ru/00ad9cb2
50 Konrponbnas padora Ne3 o teme "OCHOBHBIE bu6nuoreka LIOK
KJIACChl HEOPTaHMYECKUX COETMHEHUN" https://m.edsoo.ru/00ad9%ela
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XUMUYECKHUX 351eMeHTOB. [loHsATHEe 0 rpynnax Bubamorexa [IOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
Ilepunoanueckuii 3akoH u Ilepnonudueckas
52 CI/IfTeMa XUMHYECKHX 3ﬂeMeII{)T0B . U bubmmorexa [OK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuopt TIbI, TOATPYIIIIBI bubmmorexa IIOK
PHOABL, TPY > TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atoMoB. CocTaB aTOMHBIX sIIEP. bu6mmoreka [{OK
N3oTomml https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB bubnuorexa [JOK

aneMeHToB llepuoanueckoii cucremsl . M.

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




Menpeneesa

XapakTepucTuKa XMMHIECKOTO DJIEMEHTA 10

bubmuoreka [JOK

56 IT i
ero nosioxeHuto B [lepuoguueckoit cucreme hitps://m.edsoo ru/00ada824
J. 1. MenneneeBa
3nauenue [lepuoguueckoro 3akoHa ajs
57 a3BUTHS HAYKU U TipakTuku. J[. bubmorexa IOK
p Y B P . e https://m.edsoo.ru/00ada96e
MeHpeneeB — y4€HbIN, IEAAror U rpakIaHuH
DNEeKTPOOTPULATENIBHOCTh AaTOMOB bu6nuoreka IIOK
58
XUMHYECKHUX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
41
>9 OHHAA XUMIHcckas CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHast noisipHas XMMHYECKas CBI3b bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosipHass XUMHYecKas CBI3hb bubmorexa HOK
P https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens okncieHms https://m.edsoo.ru/00adae28
bubmuoreka [JOK
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU https://m.edsoo.ru/00adb07
6
bu6mmoreka [JOK
64 OKHUCIIUTEIIN ¥ BOCCTAHOBUTEIN https://m.edsoo.ru/00adb07
6
Konrponsnas padora Ne4 o reme «CtpoeHue bubmorexa TIOK
65 https://m.edsoo.ru/00adb48
aroma. XUMHA4YeCKasl CBSA3bY P
66 PezepsHslii ypok. O600mmenue u bubnuoreka LIOK

cUCTEMAaTHU3alus 3HAHUU

https://m.edsoo.ru/00adb33¢




67 PesepBHblit ypok. O60011eHNE U | bu6mmoreka [{JOK
cucTeMaTu3alus 3HaHUM https://m.edsoo.ru/00ad9¢cb2
68 PesepBHblii ypok. O60011eHNE U 1 bubnuoreka LIOK
cucTeMaTu3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoanuecTBO 4acoB

Ne JIeKTPOHHBIEC IM(POBbIE
Tema ypoka Kontpouabnbie | IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTsI padoThI
[Tepronuueckuii 3aK0OH.
1 [Tepuonuueckasi cucTeMa XUMHUUYECKUX 1 bubmorexa [OK
p https://m.edsoo.ru/00adb59e
anemenToB . 1. Menaeneepa
3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB
2 XUMHUYECKHX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
P p https://m.edsoo0.ru/00adb6b6
MEepUOJIOB

3 Knaccudukanust 1 HOMEHKIaTypa 1 bubnuorexa [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMu4ecKon CBSI3M M THITHI | bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme .

. https://content.edsoo.ru/lab/subject/

5 «IToBTOpenue u yriayOiaeHue 3HaHun 1 1 4/

OCHOBHBIX Pa3J/IeIoB Kypca 8 Kiacca» o

6 Knaccudukanus XuMHUYECKHX peaKIni 1 bubmuoreka [{OK
10 Pa3IUYHBIM IIpU3HAKaAM https://m.edsoo.ru/00adbcb0
IlonsiTHe O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOT€HHEIX U 1 Bubmrorexa ITOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKLUAX
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.

2 @DaKTOpHbI, BIUAIOIINE HA CKOPOCTh | bubmnoreka IJOK
XUMHYECKOHN PEaKIMu U MOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6mmoreka [JOK




pCaKuu

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

Teopus 31eKTPOIUTUYECKON

bub6mnoreka 1IOK

10 ccolma .C € U ci1a0ble
JICCOTMATIIHI. LHIIBHBIC H CTaDbT https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 MoHHbIe YpaBHEHUSA PEAKIIUN bubmmorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAaHUI1 B CBETE IIPEACTaBICHUI 00 bubmmorexa LHOK
. et https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECKON JUCCOIHAIIIHT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIIEHNI 00 DIIEKTPOITUTHUECKON Bubmiorexa HOK
pedl p https://m.eds00.ru/00add8b2
IUCCOLIMAIIAHT
14 Ilongarue o rmaponuse coiaei buGnnorexa [IOK
AP https://m.edso0o.ru/00add9d4
bubmnoreka 1IOK
15 O0001IeHre 1 cUCTEMAaTH3a 3HAHWUN
HICHHIC 1 CHCTEMATHS AT SHAHIH https://m.edsoo.ru/00addd12
16 [IpakTnueckas padbora Ne 1. «Pemienue bubnuoreka LIOK
JKCIIEPUMEHTAJIBHBIX 33]1a9D) https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o reme
17 «DIexTpoIuTHYECKas IUCCOIIAALIIS bubmmorexa [IOK
P A THAITA. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
O01as xapakTepUCTHUKA TAJIOTEHOB.
18 XI/IMI/I‘-IGCKIi/Ie CBI())ﬁCTBa Ha IIpUMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnopooaopoa. CossiHast KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, IOJIYUEHUE bubmorexa LOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [Ipaktuueckas padorta Ne 2 o Teme bubmuorexa [JOK




«ITonmyueHue COJAHOM KUCTOTHI,
HU3y4YEeHHUE €€ CBOMCTBY»

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

Beruucnenus no ypaBHeHUAM

Bbu6mmorexa [JOK

21 XUMHYECKNX peaKIni, €CIIi OUH U3
peaid, A https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
2 OO01mas xapakTepUCTHUKA SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(UKAIIIN CEPBI.
23 Haxoxci[eHHe Ccephl H(i;é COCIII/IHeII){I/Iﬁ B bubnnorexa [IOK
p ’ https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEpPhI
24 CepoBoaopo, ctpoeHue, Gu3nIecKue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bu3nyecKue U XuMUYECKHEe CBOMCTBA brbmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHMYECKHUE PEAKINH, JIEIKAILUE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
2% MTOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COEAMHEHUSIMU
cepbl
7 Brrunciienre MaccoBoi 1071 BbIXO1a bubmuoreka [JOK
MPOJIYKTa PEAKINHU https://m.edsoo.ru/00adec8a
OO01mas xapakTepUCTHUKA SJIEMEHTOB
73 VA-rpymrsbl. A30T, paclipocTpaHeHHE B bubnunoreka [JOK
npupojie, GU3NIECKUE U XUMUICCKHE https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMUax, ero pu3nYecKue u Bu6morexa [JOK




XMMHUYECKHE CBOICTBA, MOJIyYeHUE U
MIPUMEHEHHE

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

[IpakTnueckas padora Ne 3 o Teme

30 «lTomyuenue amMmMuaka, U3y4eHHE €ro bubmmorexa [JOK
Y - 1Y https://m.edsoo.ruw/00adf180
CBOUCTBY»

31 A3OTHas KUCIOTa, €€ hu3nueckue u bu6mmorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 00peHui. XUMHYECKOE 3arpsS3HCHHE bubmorexa HOK
Y0P . P https://m.edsoo.ru/00adf518
OKpY>KaloIllel cpeibl COeAMHEHUSIMU
azora
®dochop. Oxcua docdopa (V) u

33 (l)occg)o pHaSI KI/ICJ'I((I))Ta (bcl)I/II)3I/I(‘{ez:KI/Ie " bubmmorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue ¢pocdaToB B KauecTBe

34 MHHEPaJIbHBIX YA00PCHHI. bubnuoreka [JOK
3arpsi3HEHUE IPUPOIAHOMN CPEbI https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepoa, pacnpocTpaHeHue B IPUPO/IE, bubmuorexa [JOK
(hbHU3MYeCKre U XMMHUYECKHUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux GU3n4ecKue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUYECKHUE bub6mnoreka 1IOK
poOJIEMBbI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

37 VYronbHasg KUCIOTA U €€ COJTN bubmmorexa [JOK

https://m.edso0.1ru/00ae006¢

38 [IpakTuueckas padota Ne 4 o Teme bubnuorexa [JOK




"ITosryyeHue yriekucioro rasa.
KauecTBennas peakuus Ha kapOoHAT-

n

HOH

https://m.edsoo.ru/00ae027¢

[lepBoHayasbHbIE MOHATHS 00

bubmnoreka IJOK

39 OPTraHMYECKHUX BEIIECTBAX KakK O
p https://m.edsoo.ru/00ae054¢
COEMHEHHUSIX YTIIepoia
40 Kpemnumnii 1 ero coeqnHenus bubmmorexa LHOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Perenue

41 SKCIEPUMEHTAIIBHBIX 3a7a4 M0 TEME bubnuorexa [IOK
«BaxkHeinme HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS
KontponsHas padora Ne3 o reme

. bubmuoreka [JOK
42 «Baxnemne HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTUHCHHUSI
OO01mas xapakTepuCTUKa XUMUYIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Merannuyeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKAs] KPUCTAJUTNIECKAsI https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METAILJIOB
XuMHUYECKHEe CBOMCTBA METAJIIIOB.

44 SIEKTDO ekl ADSK I bubmuoreka [{OK

JICKTPOXUMHYCSCKUM P HAIPSKCHUI
p p p https://m.edsoo.ru/00ael 156
METAILJIOB
OO6u1re cnocoObl MOMYyYSHHUs METAILIOB.
45 Crnnasel. Berunciaenus o ypaBHEHUAM bubnuoreka LIOK

XHUMHUYCCKUX peaKuHﬁ, €CJIM OAHUH U3
pCarcHToOB COACPIKUT IIPUMCECH

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




bu6mmoreka [JOK

46 TowsTie 0 KOppo3HH METAILIOR https://m.edsoo.ru/00ac1278
bu6mmoreka [JOK
4
7 [Henoumpie MeTan bl https://m.edsoo.ru/00ael14b2
48 OKcHabl ¥ THAPOKCHUABI HATPUS U KaIus bubmotera [IOK
A P A p https://m.edsoo.ru/00ae14b2
49 [I{esr04HO3EMENBHBIE METATIBI — bubnuorexa [IOK
KaJILIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coeIUHCHNS KaIbIIH bubmorera [JOK
A 1 https://m.edsoo.ru/00ael5e8
. https://content.edsoo.ru/lab/subject/
51 O06o001IeHre U cucTeMaTHU3alis 3HAHUH 4/
JKéctkocTh BOJIBI M CTTIOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOJIBI €6 bubmotera [JOK
" a a https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bu6mmoreka [JOK
4 N
> AJIOMUHHT https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOICTBA OKCHIA U bubnuoreka LIOK
55
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
Bbu6mmorexa [JOK
56 XK
eeso https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIM JKeje3a bubnunoreka [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
. https://content.edsoo.ru/lab/subject/
58 O0o001eHne U cucTeMaTU3alus 3HAHUI 4/
59 [TpakTuueckas padota Ne 7. Permenue bubmuotexa [JOK




AKCIEPUMEHTAIIBHBIX 3a7a4 M0 TEME
«BaxkHenmme MeTaIbel U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUSY
Brrunciienus 1o ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH OJUH U3
60 peareHTOB J1aH B U30BITKE WIIN | Bbu6mmorexa [JOK
COAEPKUT puMecH. Brrancienus https://m.edsoo.ru/00ael1750
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peakuuu
. https://content.edsoo.ru/lab/subject/
61 O0001IeHne ¥ CUCTEMATH3AIMA 3SHAHUN 1 4/
Konrtponsnas pabora Ne4 o reme )
. https://content.edsoo.ru/lab/subject/
62 «BakHelme MeTaIbl U UX 1 4/
COECIUHEHUSY -
63 BemectBa u maTepuaisl B | Bu6morexa [JOK
HOBCEIHEBHOH KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpYKaroIlei cpeabl https://m.edsoo.ru/00ae4270
65 Ponpb xumuu B perienun 1 bubnuorexa LIOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O0001eHue 1 | bubnuorexa LIOK
cUCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ac0d0a
67 PezepHblit ypok. O0001eHue 1 | bubnnoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011eH1e 1 | bubnnoreka [JOK
cUcTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus, 8 kmacce/ ['abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienuer
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
https://content.edsoo.ru/lab/subject/4/

bu6anorexa IJOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET
https://content.edsoo.ru/lab/subject/4/

bu6anorexa IJOK
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