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COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemecTBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U C0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass Qgopmyna. BajaeHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAasi aTOMHAas —Macca.
OtHOcuTENnbHAs MOJICKYJIsIpHAst Macca. MaccoBas 0JisI XMMAYECKOTrO 3JIEMEHTA B
COCIMHECHUMU.

KonnuectBo BemectBa. Moub. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl U 4YHUCIA CTPYKTYpHBIX €IuHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

Pu3NYeCKUe U XMMHUUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEHIECTB. XUMHUYECKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PEaKIUi (COeAMHEHMS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCYI0H, MpaBUiaMu padoThl B J1ab0OpaTopuu U
npuéMamu oOpalieHus: ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U ONUCAHUE
bu3UYECKNX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHUE
dbu3nyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, pACTUPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKATUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SIBJICHHM, HAOI0IeHNE U
OMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE THUIPOKCUJIA
meau (1) mpu HarpeBanuu, B3anmoielicTBrE kene3a ¢ pactBopom conu meau (1),
U3Y4YCHHE CIOCOOOB Pa3JEeNICHHUs] CMECel: C MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BbITIApUBAHUE, UCTHWUISAIMSA, XpoMaTorpadusi, MpoOBEJCHNUE OYUCTKH TTOBApPEHHOU
CoJiK, HaOJIOJICHWE W  ONHUCAHUE  PE3yJIbTATOB  NPOBEIACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopoa — 3JeMEHT UM mpocToe
BemiecTBO. Haxoknmenue kucimopoga B TpHUPOJE, (PU3MYECKHEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Okcunpl. [Ipumenenue xucimopoma. CrocoObl



MOJIy4eHUs] KHCIIOpoja B JabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTpoIiHas MouGUKaIUs KUCIOpoa.

TemnoBoit 3¢h(deKT XUMHUECKON peaklud, TePMOXMMHUYECKUE YpaBHEHHS,
9K30- U JHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »sneMeHT W mpoctoe BemiecTtBo. HaxoxkaeHue Bomopona B
npupoae, (GU3MYECKUEe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
roxy4deHus. KHcioTel u coun.

Monsipubsiii  00bEM  ra3oB. Pacy€Thl 1O XUMHMYECKUM ypaBHEHUSIM.

dusnyeckre CBOKWCTBA BOAbL. Boaa kak pactBoputens. PacTBOpEL.
HacelilieHHBIE W HEHACHIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponp pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeaumHeHuil. Okcupapl. Knaccudukaius
OKCUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCJIOTHbIE, amM(pOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckne ©U XUMHUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IEIOYM U HEPACTBOPUMBIC
ocHoBaHusi. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKHe cBoMcTBa KucaIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknartypa coseil. @u3ndeckne U XUMHUYECKUE CBOWMCTBA COJIEH.
[Tomyuyenue coiei.

I'eneTnueckas CBsI3b MEXKy KIacCaMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

Kaue€CTBEHHOE OMNPENIEIICHUE COJIEPKAHUS KUCIOpOJa B BO3/IyX€E, MOJTyUYCHUE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHHUS W
MpeKpalleHus ropeHus (mokapa), O3HAKOMJIEHHE C oOpasllaMud OKCHIOB U
OMHCAaHUE WX CBOWCTB, TOJy4YEeHHE, COOMpaHWEe, DPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMAaTEpHaIOB), HabOaeHHE 00pa3IloB BEIIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PAcCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM J10Jield pacCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM M KajblueM) (BO3MOKHO HUCIIOJIb30BAHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHNE O0pa3lloB HEOPraHMYECKUX BELIECTB PA3IUYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMSI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIIOT M IIEJIOYEH,
n3ydeHue B3aumojericTBus okcuaa meau (II) ¢ pacTBopom cepHO# KHCIIOTHI,
KHCIIOT C METaUlaMM, PEaKUUd HEUTpan3aluy, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, pELICHHE
DKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxuenmme Kiaacchl HEOPraHMYECKHUX
COEIMHEHUN.

Ilepuoguvecknii 3axkon u Ilepumoamyeckas cucTeMa XMMHYECKHX
jemenToB JI. U. MengesneeBa. CrpoeHne aToMoB. XHMMH4YECKasl CBSA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KIACCU(PUKAIMM XUMUYECKUX 3JieMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEIOYHO3EMENbHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEPHBIE OKCHUIBI
Y TUIPOKCHU/IBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa.  KopoTkonepuonHas W JJIMHHONEPHUOAHAS bopMbI
[Tepnoanueckoit cucrembl xumuueckux 3nmemMeHToB . M. Menneneesa. [lepronasl
u rpynnbl. PU3NMYECKHM CMBICI MOPSAAKOBOIO HOMEpA, HOMEPOB IEpuoaa |
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000704eK aroMoB 1mepBbIX 20 XUMHYECKHX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [[. M. Menngeneea. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJyioxkeHuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUINYECKNX U HEMETAJUNIMYECKHUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — y4€HbIM U
IrpakKIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJdsipHAass W HENOJsIpHAs) CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpoueccsl OKUCIIEHNS U BOCCTaHOBJIEHMS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
IMAPOKCHJIA LMHKA C PAcTBOPAMU KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesicnpeomemmnoie cea3u



Peanuzanms MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUH XMMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTecCTBeHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(PUKaUUs, NEPUOAUYHOCTh, HAONIIOACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@u3uka: maTepusi, aToMm, DSJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHUE BEIECTBA, Ta3, (PM3NYECKUE BETUUUHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: hbotocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MUHEpaybl, TOPHBIE MOPOJHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

Ilepnonmueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMNOB, Kaiuus, KalblUsi H WX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM UX AaTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMUYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAsl CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanust XuMUYeCKUX peakiiii Mo pa3iudyHbIM Mpu3HaKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ (deKTy, Mo
MU3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, TIO
Y4aCTHUIO KaTajlnu3aTopa). IK30- U IHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[lonsitue o ckopoctu Xxumuueckoud peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusaX. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonarue o karanmse. [lonsitne 0 xumuueckom paBHoBecun. MakTophl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIUU U TMOJOKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  OJJEKTPOHHBIA  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHHI



OKHCIIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMM C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M auCCOLMALMU BEIIECTB C Pa3JIMYHBIMM BUIAMH
xuMuueckon cBs3u. Crenens quccounanuu. CUiabHbIE U CIa0bIe dJIEKTPOIMUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NPOTEKaHUs PeaKil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBbIE HOHHBIE YypaBHEHHs peakuunid. CBoiicTBa KHUCIOT,
OCHOBaHMI M COJIEH B CBETE NPEICTABICHUNA 00  SIEKTPOJIUTHYECKON
nucconnanvu. KauectBeHHble peakuny Ha HOHBL. [loHsATHE 0 THApONIM3E conel.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpadura W amMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAaHHWE 3aBUCHUMOCTU CKOPOCTH XMMHYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpPOB  BELIECTB, IpoLecca AUCCOLMALMMA KHUCIOT, LIEJ04er U ColeH
(BO3MOXKHO ~ MCHOJIb30BAaHME  BHJIEO  MAaTE€pUalOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHHE ra3a, oO0pa3oBaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ MIPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMM
(ropeHue, peakuy pas3iokKeHHs, COSIUHEHUs), pacllO3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEAaKUMWd Ha HOHBI, PpEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHMYECKHE CBOMCTBA Ha MpPHUMEPE  XJIOpa
(B3aMMOJEHCTBHE C MeETaUlaMHM, HEMETaJUlaMH, IlIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa MU XJOPOBOJAOPOJA HAa OpPraHu3M 4eJIOBeKa. BakHeWlue XJIOpHuabl U HX
HAaxO0KJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (u3NYECKUue CBONCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPONHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBUYECKHE U
XUMHYECKue cBorcTBa. OKCUABI CEpPbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnas kucioTa, (QU3MYECKHE W XUMHYECKHE CBOHCTBa (0OmHME  Kak
MpeICTaBUTENsl Kjacca KHUCIOT MW crhenuduueckue). XUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEHUs] CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAS PEAKLINS Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B MHpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKpYXKAIoIIeH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
dusnyueckre U XuMrueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
du3nuecKre 1 XUMUYECKHUE CBOMCTBA, MoJydeHne U npuMeHeHue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
MOHBI aMMOHUSA. A30THas KHUCIOTa, €€ MOoJydyeHue, (PU3nuecKkue U XUMHUYECKHUE
cBOlicTBa (00mME Kak TPEICTABUTENs Kiacca KHCIOT U crhenuduaeckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopenuii. XuMu4ecKkoe 3arps3HeHre OKPY>KaIoIIe cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
auiotponHeie Moaudukaruu docdopa, dU3MUECKHME U XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUYECKUE CBONCTBA,
nosyaenue. McnonabzoBanue GocdatoB B kauecTBE MUHEPATBLHBIX YI0OPEHHIA.

O6mias xapakrtepuctuka diaeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHUCJICHUSA.  YTJIEpOJ,  aIOTPOIHBIC
Moau(dUKalMKM, PpacOpoCTpaHEHHE B MPUPOJAC, (PUIMYECKUE U XUMHUYECKUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriepoaa B npupojie. OKCuabl yriieponaa, ux
duznueckue W XUMHYECKHE CBOWMCTBA, JIEWCTBUE Ha JKHUBBIE OPTraHU3MBI,
MOJIyYCHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rI00aJIbHOTO TIOTCIUICHHS KJIMMAara, MapHUKOBBIH
addekT. YronpHas KUCIoTa U €€ CoM, UX PU3NUYECKUe U XUMUYECKUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHue. KadecTBeHHass peakinusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO351CTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriepoza (MeTaH, 3TaH, STUICH, alleTUJIEH, 3TaHOJI, TJIUIIEPUH, YKCYCHAs KUCJIOTA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHl WX mepepaboTku (O€H3WH), UX pOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsTrie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUpaxX, OeNKaxX, yrieBoJax — U UX
poi B OKM3HM YejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenne. CoenuHeHuss KpeMHus B mpupoje. OOmume mnpeacTaBieHUs 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHUIMKaThl, UX HCMOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHEHIIINEe CTPOUTEIbHBIE MaTepuasbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCMOIb30BaAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPHUJ-UOHBI U HAOIOJEHUE MMPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U WX COCJAMHEHHH (BO3MOXHO HCIOJB30BaHUE BUEOMATEPHUAIIOB),
O3HAKOMJIEHUE C O0Opa3lnaM XJOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHHE XHMHUYECKHUX CBOWMCTB
pa30aBiIEHHON CEPHON KUCIIOTHI, IPOBEICHNE KaUeCTBEHHOM peakIuu Ha cylibdat-
WOH W HaOMOJCHUE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMKHO MCHOJIb30BAHKE
BUJIEOMATEPUATIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX yIOOPEHUIA, TOIyYCHHE,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHMs U PocdaT-uOH U U3yYeHHUE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHue Moenen
KPUCTAUIMYECKUX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHUe, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEICHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHUE C
OPOAYKIIMEN CHIIMKATHOM TMPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxkHeue HeMeTaluIbl U UX COCTUHEHUSD.

MeTausibl 1 MX COCUHECHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3jiemeHtoB J[. U.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPemETKAa.  DIEKTPOXMMHYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. OOmiue
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmuaBbl (CTajgb, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIICHHOCTH.

[Ilenouynsie MeTauibl: ToJIOKeHHe B [leproauueckoil cucTeMe XUMUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
®u3znuecKkrue U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCHUIbI HaTpus W Kaiud. [IpuMeHeHHe IEeNOYHBIX METauIOB U HUX
COEIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMW: IIOJIOKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHE B ITpupoie. PU3ndyeckre 1 XUMUIECKUE CBOMCTBA MarHUs
U Kanpuuda. Baxseiilve coeauHEHHs Kaiblus (OKCUI, TUIPOKCHUA, COJH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJFOMHHUN: TIOJ1I0)KeHUE B [leproindeckor CUCTEME XUMUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHHE aTroMa, HaxoKaeHUE B mpupone. dusmyeckue u
XUMHUYECKUE CBOMCTBA aTlOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA U TMAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA *kene3a. OKcuibl, TMApOKCUabl U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HaKOMJIEHHE C oOpa3naMd METAJUIOB U CIUIAaBOB, HUX (PU3NYECKUMU
CBOMCTBaMM, M3YYEHHE  pE3yJbTaTOB  KOPPO3UM  METAVIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUSA OKCHAA
KaJblUsl U HATpuUs C BOJMOM (BO3MOXXHO MCHOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHHUsS JKele3a B KHUCIIOPOJE
(BO3MOXXKHO  HCIOJB30BAHME  BUIAEOMATEpUAJIOB), MPU3HAKOB  IMPOTEKAHUS
Ka4EeCTBEHHBIX PEAaKUMH HAa MOHBI: MarHus, KaJbLMs, AFOMUAHHUS, IMHKA, XKEJe3a
(I1) u xenesa (III), menu (II), HaOMOICHUE M OTIMCAHUE TIPOIIECCOB OKPAIIUBAHMSI
IUIAMEHH HWOHAMM HATpHsl, Kajluig U Kaublus (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUIPOKCHJIA [INHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxuHenmne
METAJJIbI U UX COCIUHEHHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KU3HM YellOBEeKa. be3zomacHoe
UCIIOJIb30BaHUE BEILLECTB U XUMHUYECKUX peakuuil B ObITy. IlepBas momouis npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HeHHE OKpykarolehd cpenbl (mpenaeiabHas AOMycTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHrn 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbBIE
MaTepHaIbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXImpenIMeTHBIX CBsi3ed MpU H3ydyeHUH XUMUM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OOmue ectecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOIUUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, IapHUKOBBIM
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®dwuszuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKH 3apsii, MPOBOTHHUKH,
MOJIYIIPOBOJTHUKH, ~ JAWAJICKTPUKH, (OTODJEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAJIIINYECKAs]
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorusa: ¢orocunTes, npixanue, Omocdepa, IKOCUCTEMA, MUHEPAIbHBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE IOPOAIBI,
HOJIC3HBIE UCKOTIaeMbIE, TOILIIUBO, BOJIHBIE peCypChl.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTPAMMbl OCHOBHOIO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOYy4YeHUS XMMHH B €IUHCTBE Y4YE€OHOU u
BOCIIUTATENBHOM AEATEIBHOCTU B COOTBETCTBUU C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TNPHUHSITBIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIITNXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJACTBOBATbCSI CHUCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUMU U
paclIMpeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOI'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEOUI0, TTOHUMAaHHS 3HAYEHUS XMMHYECKOM HAYKU B >KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU HMH(OpManuen o
MEePEOBbIX JIOCTMKEHHMSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLMUAIBHBIX HOPMAaX M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPUYECKOW M JAPYrMX  BHOAX
NEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HON COBMECTHOW [EATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBIOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW MAESTENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJICHUE M TOCTYNKH CBOMX TOBapUUIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEICTBUMN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY I TTIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SX YEIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIE IS OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHUIA,
MO3HABATENIbHON, MH(POPMAIMOHHOW W YUTATEIHCKOW KYyJIbTYphl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHHIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEepeC K OOYYCHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEA0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHCUIILIEM;

4) opMupOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH J>KM3HHM, OTBETCTBEHHOI'O OTHONIIECHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJECACTBUNA U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aIKOI0Jis, HAPKOTUKOB, KYPEHUS),
HEOOXOJUMOCTH COOMIOJICHUS] MpaBuid O€30MacHOCTH TpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HHU;

5) TpyA0BOT0 BOCIUTAHMS :

UHTEpEeC K MPAKTUISCKOMY M3YYCHHUIO TTpoeCcCuii U Tpyaa pa3IudHOTo poja,
YBOKECHUE K TPYIy U pe3yJbTaramM TPYIOBOM ACSATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XWUMHH, OCO3HAHHBIA BBIOOP
UHJIMBHUIYaJTbHON TPACKTOPUHU IPOJIOKEHUST 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH,
yCIemHo! Tpo(ecCuoHaIbHON NESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JI0OrH4ecKOro BOCIIUTAHMUS

AKOJIOTHYECKU I1eJIeco00pa3HOe OTHOIIEHHWE K TMPUPOJEC KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOIO U
O0e3zonacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
paBUJI OE30ITACHOTO TIOBEJICHUS MPH pabOTe C BEIISCTBAMH, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIIMX 30POBBIO U KU3HU JIIOCH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPH U3YYEHUH XUMHH, JJIS
pelIeHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOIHON CPEAOU, JJISI TIOBBIILICHHUS
YPOBHSI ~ 9KOJIOTMYECKOW  KYJbTYPhl, OCO3HAHUSA TJ00QJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJOB XHMHH,
AKOJIOTUYECKOI'0 MBIIIJIEHHS, YMEHHUS PYKOBOJICTBOBATHCA UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pPE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pEHUST OOIIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUTI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O I€JIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOpble 0OecneunBaroT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCMOJb30BATh NPHUEMBI JIOTHUYECKOTO MBIILIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMMHYECKUX TMOHSTHHN (BBIIENATh MX XapaKTEpHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS I OOBSCHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KJIaCCUPUKANN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIH,
yCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBSA3M MEXAY OOBEKTaMHU H3yYCHWS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 10 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMH4Yeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISBISATh U XAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKKEe B KAa4eCTBE OCHOBBI Il (OPMHUPOBAHUS THUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa MO I[JIAHUPOBAHWIO, OPraHU3allUd U TMPOBEICHUIO
YUYCHMUYECKHX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yybTar, (OpPMYIUPOBaTh 000OIICHHS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(OpPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABIICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JTUTEpaTypa XUMHYECKOTO COJIEP)KaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKU OIEHUBATh IMPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHSATh Pa3MYHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHU,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYIO (pOpMy mpecTaBiieHuss HHPOpPMAIHA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIO0XHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJNb30BaTh W aAHAJU3UpPOBaTh B IMpolecce Y4YeOHOU H
HCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCHOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMmyHnKkaTHBHBbIE yHHBeEpCcAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHs 3aJaBaTh BOIPOCHI (B XOjA€ aAuaiora U (WiIu) AUCKYCCHUH) IIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

YMEHUS  NOPEACTaBIATh  MOJIYYEHHbIE  pPe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOrO0 JKCIIEPUMEHTa (Ja0OpPaTOPHOTO OIBITA,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBATEIbCKOM  JEATEIBbHOCTH MPU  PELICHUU
BO3ZHUKAIOLIMX NpOOJIEeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COrJIacOBaHUS
no3uuui (00Cyx aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB 10 OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryisiTuBHbIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEATh LEIN ACSITEIBHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NeSITeIbHOCTD, BHIOUPATh Hanbosiee 3PGeKTUBHBIE CIIOCOOBI peleHus Y9eOHbIX U
MO3HABATENIbHBIX 337]a4, CAMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  JAEHCTBUM TIPU  BBINOJIHEHUM 3aJaHUM C  y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMNM 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX MU PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBJICHHOW L€, YMEHUE
UCI0JI30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPE/IjIaraéMble B yCIIOBUU 33/IaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00sA3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (denepanpbHO pabouelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuiecKkue [ TpeAMETHOW obmactn «XuMHS», BHUIBI
NEATEIBHOCTH MO  MOJYYEHWI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniry oOyuenus B 8 kiiacce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUI:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JS XUMHUUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakuus, KiIacCUPUKalusg peakiuil: peakiuu
COCAMHEHUs, PEAaKUUU PA3JIOKEHUS, PEAKIUH 3aMEIICHHS, pPEaKIUU
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEKT peakiuu,
AIpO aTOMa, SJEKTPOHHBIA CJIOM aToma, aTOMHAas OpOUTalb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMWYECKUX TMOHATHH U
MIPUMEHSTh 3TU TOHATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAICHU’;

e HCNOJb30BATh XHWMHUYECKYI) CHUMBOJHUKY J[UIsI COCTaBJICHHS (HOpMyJ
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIU;

e OIpEAENATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHUM MO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonndeckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHMsI, 3aKOHa ABOTapo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuogmueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuonuueckass cucteMa xumudeckux a3nementoB J[. .
MenpeneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacTpeIICHHE UX 110 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTBA,
XUMUYECKUE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIONIUX B PEAKITUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Kaue€CTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »JJIeMEHTa 10 (dopmyse
COEIMHEHHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIIUTEIILHON NESITEIHHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBSI3€M — JIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICITHPOBAHHUE, JKCIEPUMEHT
(peanbHBII U MBICIICHHBIN ),

clieoBaTh  MpaBWjaM  TOJb30BaHMUS ~ XUMUYECKOM  MOCYAOM U
nabopaTOpHBIM 00OpPYIOBaHMEM, a TakKe TNpaBWiIaM oOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOWpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpOJa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB MIETOUYEH U KUCIOT C MOMOIIBIO UHAMKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xonity oOydenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX ITOHATHUH: XUMWYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, ITPOCTOE BEILECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCJICHUS, XUMHUECKasi peaKlusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSPHBII  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJEKTPOIUTUYECKAS IUCCOLMALMs, PEaKLMU HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBeCHE, OOpaTUMbIE U



HeoOpaTUMbIE pPEaKluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hus METaslioB,
CIUIaBBbl, CKOPOCTb XHWMHYECKOW pPEaKUWd, NPelebHO I0ImyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MIPUMEHSThH 3TU OHATHUS MPU ONMMCAHUU BEUIECTB U UX MPEBPAICHUN;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UISI COCTaBleHUS (HopMyl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IPUHAMIEKHOCTH BELIECTB K
onpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMmynaM, BUA XUMHYECKOM
CBs3U (KOBaJCHTHasi, WMOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHHMSIX, 3apsj MOHA 10 XUMHUYECKOU (hopmyJsie, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUChIBaTh U XapaKTEepU30BaTh
TabmnuHyo (opmy Ilepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas moarpynna (A-rpymma)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie U OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sjapa, oOO0IIee 4YHCIO DJJIEKTPOHOB U
pacmpeneneHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAUHEHUI B
npejesiax MajiblX MEPUOAOB U IJIaBHBIX MOATPYII € YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOIIUX B pPEAKIUU
BEIIIECTB, MO TEIIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crenupUUYecKue XUMHUYECKHUE
CBOMCTBAa IPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YPaBHEHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLUMALUUA  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS JJICKTPOHHOTO OalaHCa dTUX PEaKIIHii;
IIPOTHO3UPOBAaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX TPEBpPAlICHUH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIISITH OTHOCHUTEIBHYI0 MOJCKYJSIPHYIO W MOJISIPHYIO — MacChl
BEIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO JJeMeHTa 1o Qopmyiie
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUCCKOHW PEaKIIHH;

coOmoIaTh  TpaBWiIa  IOJB30BAHHUS  XUMHUYCSCKOH  IOCYIOM u
7a00opaTopHbIM  000pyIOBaHUEM, a TakXKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIOJHEHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMNTh  PEAKIIUM,  IOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHA-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIC OIEpPAlMM MBICIUTEIBHON JEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3¢H — I M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, DKCIICPUMEHT (peajabHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoaudecTBO 4acoB

Ne HaumenoBaHue pa3jieioB u JuiekTpoHHbIE (UG POBbIE) JesaTeqbHO
KoHnTpoJibHbIE IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE peCypChl CTh
padoThI padoThI
yuHuTeJs ©
yyeTom
padoueii
nporpamMm
bl
BOCIIUTAHU
|
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS Tobysxnars
0o0yJaroImuxcs
Xumusa — BakHast 001aCTh COOJIOIATE HOPMBI
€CTECTBO3HAHMS U bubmuorexa [JOK TIOBEJICHHs, PaBHUIA
1.1 . 5 0 2 _ 00IIeHH S CO
MIPAKTUYECKOU JEATEIBHOCTH https://m.edsoo.ru/7f41837c CBECTHHKAMH H
YCIO0BCKa neaarorun4ecKuMu
paboTHHKaMHU.
19 BemecrBa u xumnueckue 15 1 0 bubmuotexa [JOK TprvensTs
peakuuu https://m.edsoo.ru/7f41837¢c HHTEPAKTUBHEIE
(dopMBI yaeOHOH
Hroro no pazneny 20 paboThI —
HUHTCJUICKTYaJIbHBIX,
Pa3nen 2. Baxkneiilnue npecTaBuTeI M HEOPraHNYECKUX BEIIECTB CTUMYJTUPYHOIHX
TMMO3HABATCIBbHYIO
21 Bosnyx. Kucnopon. Ilonstue 5 0 0 bu6mmoteka LIOK MOTHBAIIHIO, HTPOBBIX
00 okcHaax https://m.edsoo.ru/7f41837c METOJUK, UCKYCCHIA,
Jarounx
99 Bomopon.Ilonstue o kucmorax 8 0 1 bubmuorexa [JOK BO3MOIKHOCTE
U COJIIX https://m.edsoo.ru/7f41837¢c HOpPHOOPECTH OMBIT
BEJICHUS
53 Bopa. PactBopsr. [lonsitue 06 5 1 1 bubmuorexa [JOK KOHCTPYKTHRHOTO
OCHOBAHMSIX https://m.edso0.ru/7f41837¢ JMAJIoTa; TPYIIOBOM
paboThI, KOTOpask yIHUT
24 OCHOBHBIC KJIaCCHI 11 1 1 bubmuorexa [JOK CTPOHTH OTHOWICHUS 1
HEOPraHUYECKUX COCAMHEHUIN https://m.edsoo.ru/7f41837c NeliCTBOBATH B
KOMaHJIe,
HWroro no pazneny 30 CoCOOCTBYET
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Pa3BUTHIO
KPUTHYIECKOTO
MBIIUTCHUSL.

Pasznea 3. [lepuognueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoOB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTE/IbHbIE Pe€aknuu

BBICKA3bIBaAHHA CBOCTO

IIpusnexars
BHUMAaHUC
00yJaroIuxcs K
LICHHOCTHOMY
ACTIEKTY M3Y9aeMBIX
Ha ypoKax
MIPEIMETOB, SIBICHUN
1 COOBITHH.
WHunuuposath
00CYyXICHUS,

MHEHHS, BBIPaOOTKU

CBOET0 JTMYHOCTHOT'O

OTHOIICHHUS K
H3y4aeMbIM

COOBITHSM, SIBJICHHUSIM,

JUIIAM.
Opranu3oBaTh
HACTaBHUYECTBO
MOTHBHPOBAaHHBIX U
IPYAUPOBAHHBIX
00y4Jarmuxcs HaJ
HEYCIICBAIOIUMH
OJTHOKJIACCHUKaMHU.

[ToOy>xnate
00yJarImuxcs

cOOII0TaTh HOPMBI
MOBEICHHUS, TIPABUIIA
o01eHus co
CBEPCTHUKAMH U
Me1arori4eCKIMU
paboTHHUKaMHU.
IIpusnexats
BHUMAaHUE
00yJaroImuxcs K
[IEHHOCTHOMY aCIIEKTY
H3ydaeMbIX Ha ypOKax
MIPEMETOB, SIBJICHUN
1 COOBITHIA.
OpranuzoBaTh
HACTABHUYECTBO




MOTHBHPOBAaHHBIX U
3PYAUPOBAHHBIX
00yYaIOIIHUXCSI HAJT
HEYCIICBAOIIUMHU
OTHOKJIACCHUKAMHU.
Nuannunposats
00CyXICHUS,
BBICKA3bIBAHHUS CBOETO
MHEHUSI, BRIPaOOTKH
CBOET0 JIMYHOCTHOTO
OTHOILICHHS K
H3y4aeMbIM
COOBITHSM, SIBJICHHUSIM,
JIALIAM.
WHunuuposats u

TOJIICPIKKY
HCCIICI0BATCIBCKO
W IeATCILHOCTU
00yJaroImuxcs,
IUTAHUPOBAHKE U
BBITIOJTHEHHE
HHIUBUYATbHBIX
U TPYIIIOBBIX
MIPOEKTOB.




[lepuoauueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnmoreka [IOK
' XHUMHYECKHX dJ1eMeHToB /I, 1. https://m.edsoo.ru/7f418
Mennene-eBa. CTpoeHue aToMa 37c
XUMHUYECKas CBS3b.
3.2 OKHCIIHTEIIbHO- 8 bubmmorexa [JOK
' https://m.edsoo.ru/7f418
BOCCTAaHOBUTEJIbHBIC PEAKITUH 37¢
bubmuorexa [JOK
14 15
TOTO HO pasneity https://m.edso00.ru/7f418
37c
b K
PesepBHOE Bpems 3 nonmorexa 11O

https://m.edsoo.ru/7f418

37c

[Mobyxnate
oOyJarormuxcs
COOI0IaTh HOPMBI
TIOBEACHMSI, TIPaBHIIa
o0ImeHus co
CBEPCTHUKAMH H
HearormyecKuMH
paboTHUKaMHU.
IIpumensaTs
HWHTEPaKTUBHEIE
(hopMbI yueOHOU
paboThI —
MHTENJICKTYalbHBIX,
CTHMYJIHPYIOIIIX
MI03HABATEJILHYIO
MOTHBALIHIO, UTPOBBIX
METOJUK, TUCKYCCHH,
JIAIOLINX
BO3MOXKHOCTb
PUOOPECTH OIBIT
BEICHUS
KOHCTPYKTUBHOTO
J1aJIora; rpynnoBoi
paboTHI, KOTOpask yIuT
CTPOUTH OTHOILICHHUS
JENCTBOBATH B
KOMaHJIe,
CIOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIILTCHHS.

IIpuBnekars
BHUMAaHUE
00yJaroImuxcs K
LHEHHOCTHOMY
ACTIEKTY M3Y4aeMBIX
Ha ypoKax
MPEIMETOB, SBICHUN
U COOBITHIA.
Muaunuuposarb
obcyxeHus,
BBICKa3BIBAaHHS CBOETO
MHEHUS, BRIPAOOTKH
CBOETO JJMIHOCTHOTO
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OTHOIIICHHS K
M3y9aeMBbIM
COOBITHSAM, SIBIICHHSM,

JUIIAM.
Opraan3oBaTh
HAaCTaBHUYECTBO
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX
00yYaIOIIHUXCSI HAJT
HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMH.
[oOyxnate
oOyJarormuxcst
COOI0aTh HOPMBI
TTOBEICHISI, IPaBUIIa
0o0IIEeHNs Co
CBEPCTHUKAMH U
MeIarorndeCKIUMu
paboTHUKaMHU.
IIpuBnexats
BHUMAaHUE
00y4Jarmuxcs K
[[CHHOCTHOMY aCIICKTY
M3ydaeMBIX Ha YPOKax
MIPEIMETOB, SBIICHUN
U COOBITHIA.
Opranu3oBaTh
HACTaBHUYECTBO
MOTHUBUPOBaHHBIX U
SPYAUPOBAHHBIX
00y4Jarmuxcs HaJ
HEYCIICBAOIIUMHU
OJTHOKJIACCHUKAMH.
Muunuuposats
00CyXIeHUS,
BBICKa3bIBAHUS CBOCTO
MHCHHS, BBIPAOOTKH
CBOETO JJMYHOCTHOTO
OTHOIICHHS K
H3y9aeMbIM
COOBITHSIM, SIBJICHUSM,
JIMLIAM.
Muanmuuposats u

MOAEPKKY
M CCJIEI0BATEILCKOM




EATENNHHOCTH
oOygaromuxcs,
[UIAHUPOBAHUE U
BEITIOJTHEHHE
MHIABHIYAIbHBIX U
[PYIIOBBIX MPOCKTOB.

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [loBTOpEeHue u yrioyOneHue 3HaHUM 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnmnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnmnoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
21 OO0m1as xapakTepuCTUKa XUMUUYECKHUX 4 0 1 bubnmnoreka [JOK
' siementoB VIIA-rpynmsr. agorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUUYECKHUX
2.2 3JIeMeHTO§ VIAI-)r nel. Cepa u eé 6 0 0 bubmorexa HOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuUCTHKa XUMUYECKUX
2.3 3J1eMeHT01f VA-? nnbl. A30T, pocdop u ux 7 0 1 bubmorexa [JOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakTepUCTHKA XUMHYSCKHUX
2.4 3JIeMeHTo§ IVAI-)F Tkl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH ¥ WX COCTHHCHUS
Hroro o pasueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bu6nmorexa [IOK
31 Obmpte CROACTE METaII0B 4 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimnue MeTaiuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubnuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Posb XumMuu B KU3HH 1 0 0 bu6nuoreka [IOK
yesioBeka. Terna u BemecTna 01.09.2023 | https://m.edsoo.ru/ff0d210c
9 IlonsaTue o MmeTo1ax MO3HAHUA B 1 0 0 bubnuorexa [JOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1aOOPaTOPUU U IPUEMBI 1 0 1 bubnmoreka [JOK
oOparteHus ¢ J1abopaTopHbIM 08.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6nuorexa [IOK
paszeneHus cMeceu 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . DHMED 15.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH IOBApEHHOU COJIN)»
but6mmoreka [IOK
6 A 1 0 0
TOMBL H MOJCKYII! 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
5 XuMHUYECKHue AJIEMEHThI. 3HAKU 1 0 0 but6mmorekxa [IOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
8 IT 1 0 0
POCTRIC M CHOMILIE BellievTra 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
but6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUEHHE 29.09.2023 | https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckas Gpopmyina. BaieHTHOCTD bubmioreia LIOK
pMy:Ia. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIPHAS Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COCAMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommuecrBo BemecTBa. Moib. 13.10.2023 | BuGmuoreka LHOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMHUYECKUE SBJICHUS. 17.10.2023 | BuGuuoreka HOK
Xumuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS 20.10.2023 bubnuorexa [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 24.10.2023 | BuGmuorexa LIOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSIM XUMUYECKUX 27102023 | bubmmorexa IIOK
t . P https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanust XAMUYECKUX peaKIui
18 (coe HH(I;HHSIH S peaitt 07.11.2023 | bub6mmoreka [IOK
A P ’ https://m.edsoo.ru/ffod3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 - HKHOIIIV; }ITICT 12) 60 6le CI:;ZIH 10.11.2023 | bubauoteka [JOK
H T, 1101 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIrs 3HaHUM
20 KonTtponpHas padora Nel mo teme 14.11.2023 | BuGmuorexa LIOK
«BellecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB 17.11.2023 | Bu6nuoreka HOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BECIICCTBO. O30H

dusnyeckue U XUMHUUECKHE CBOMCTBA

22 KHUCI0poa (peakimu OKUCICHUS 21112023 | bubmuorexa [JOK
poXia \peart : https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
C 0
23| naGoparopit  npovsueocr, 24112023 Batmacnera 10K
PATOPHIL I TIPOMBIIILT ' https://m.eds00.ru/ff0d497a
[Tpumenenue kuciaopoa
TemnoBoii >3hPekT XUMUIECKOM 28.11.2023
24 peaKIuy, IOHATHE O bu6nuoreka [IOK
TEPMOXHMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHSIX
T .
55| Supwmenne soviyna, roeson o 01122023 | Bubmorexa LIOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTuyeckas pabora Ne 3 mo Teme
26 «[Tomyuenue u cobupanne KUCIopoaa 05.12.2023 | BuGmmorexa LIOK
7 P poad, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bomopon — anemeHT u nmpocToe 08.12.2023 | BuGmmorexa [TOK
BelecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyeckrue U XUMUYECKHIE CBOMCTBA 12.12.2023 | BuGnuoreka HOK
Bojopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE O KHCTOTAX U COJAX 15.12.2023 | BuGmmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B 19.12.2023 | Bu6mmoreka IJOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxkTrueckas padota Ne 4 mo Teme
22.12.2023 | bubmmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Yy4YEHUE €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHslii 00bEM Ta30B. 3aKOH

26.12.2023

bu6nuoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruncienns o0b€Ma, KOIU4ecTBa
33 BEIIIECTBA I'a3a 10 €r0 U3BECTHOM 29.12.2023 | bubmuorexa [JOK
0 M https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM O0BEMY
Boruuncie 00BEMOB Ta30B 10
34 E’;II’I{;;Z’I eaIZ) rn ]1:; ocioge 3aKOHa 09.01.2024 | bubmmorera IIOK
P N peai . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA 12.01.2024 | BuGnuoreka HOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 16.01.2024 | BuGmmorexa LIOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachimeHHbIe
37 Y HECHACBIIIICHHBIE PACTBOPBI 19.01.2024 1 bubmorexa HOK
- PACTBOPEL https://m.eds00.ru/ff0d5b40
MaccoBast 10Jis BEIIeCTBa B pacTBOPE
[Mpaktuyeckas pabora Ne 5 mo Teme 23.01.2024
38 «IIpuroroBieHne pacTBOPOB € bubmmnoreka [JOK
onpeaeNEéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 Konrponbnas padora Ne2 no teme 26.01.2024 |  puGmmorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIs, 30.01.2024 | Bu6moreka LHOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE CBOWCTBA
41 KI/ICJj'Iy(:’ITIiI;IX I/(I):II{/I(I)\;I;I{LXI;HaM(I;)o?eT:;LIX 02022024 | bubmmorexa IIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, 06.02.2024 | Bu6nnorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMMHYECKHUE CBOMCTBA

09.02.2024

bu6nuoreka [IOK

43
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccupukanus, 13.02.2024 |  BuGnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomydyeHue U XUMHYECKUE CBOMCTBA 16.02.2024 | Bu6muorexa IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
15| cmcotm norgecnmn s 20.02.2024 | Bubmorera LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue 27.02.2024
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
48 ['eneTnyeckas cBsi3b MEX1y KJIacCaMH 01.03.2024 | BuGmmorexa LIOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTru3aIus 05.03.2024 | BuGmmoTexa LIOK
3HAHUM https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "O(I:{HT(I))BEEIIZ IiIJ'II;CCI);F HEO FZHI;{;V([JKI/IX 12.03.2024 | bubamorexa LIOK
o P https://m.edso00.ru/00ad9ela
COCTMHCHU I
[TepBbie MOMBITKU K1accupUKAIIH
51 XHMHYECKHX dJIeMeHTOB. [TonsaTHE 0 15.03.2024 | bubmuorexa I{OK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXoQHBIX SJIEMEHTOB
[Tepuoanueckuii 3aK0
PHOZTCCIHI SaRoH 1 19.03.2024 | bubmuoteka [JOK
52 [Teproauueckasi cucTeMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MeHnaeneeBa
22.03.2024 | Bu6mmorexa LIOK
53 [leproapl, rpymibl, HOATPYHIIIBI

https://m.edsoo.ru/00ada52¢
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Crpoenue atromoB. COCTaB aTOMHBIX

02.04.2024

bu6nuoreka [IOK

54
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04EK
. 05.04.2024 | bub6mmoreka [IOK
55 aToMOB 3JieMeHTOB [lepuonueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MeneneeBa
XapakTepucTuKa XUMHUYECKOTO 09.04.2024
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa 12.04.2024
57 JUISl pa3BUTHS HAYKH U npakTuku. 1. WM. bu6nuoreka [IOK
MenpeneeB — y4€Hblii, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 19.04.2024 | BuGnnorexa [IOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b 23.04.2024 | Butnnorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHasi Xumuueckas 26.04.2024 | BuGmuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosisipHasi XuMH4UecKas 30.04.2024 |  puGmmorexa IJOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CteneHb OKUCIICHUS 03052024 | Butnmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIATENbHO-BOCCTAHOBUTEIHHBIC 07.05.2024 |  BuGmuorexa [TOK
peakiuu https://m.eds00.ru/00adb076
14.05.2024 | BuGnuorexa LIOK
64 OKHUCITUTENIH U BOCCTAHOBUTEIH
https://m.edso0.ru/00adb076
65 KonTtponsHas padoTa Ned 1o Teme 17.05.2024 Bu6morexa [JOK
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«Ctpoenue aroma. XuMUUecKast https://m.edsoo.ru/00adb486
CBS3b)»
66 PesepBHeiit ypok. O600IICHHE U 1 0 0 21.05.2024 |  BuGnuorexa IIOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE U 1 0 0 24.05.2024 |  BuGnmorexa IIOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/00ad9ch2
PesepBHblit ypok. O60011€HNE U 28.05.2024 |  BuGnmorexa IIOK
68 . 1 0 0
CHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68 4 6
[TPOT'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoasnbie | IIpakTuyeckue
n/n Bcero u3ydeHusi | oOpasoBaTelbHbIE
padoThI padoThI
pecypcsl
[Iepuoanueckuii 3aK0H. 05.09.2023
1 [lepuoanueckas cucrema 1 0 0 bubmmnoreka [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneena
2| st mmaconmn oo 1 0 o | 07092028 Eubmeorera LIOK
. T https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 12.09.2023 |  Bu6mmoreka IJOK
HEOPTAHUYECKHUX BEIIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMHu4yecKkoil CBSI3U U THUIIBI 1 0 0 14.09.2023 | Bu6nmoreka LHOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Kontponbnas padota Nel mo teme

. 19.09.2023
5 «[ToBTOpEeHUe u yruyOiaeHue 3HAHHA
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»
6 Knaccugukanus XuMmuaeckux 21.09.2023 | BuGmmorexa [JOK
peaKUuii MO pa3IMYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbchQ
TlonsaTue o CKOPOCTH XUMHUYECKOU
7 €Ak HOHHpTI/IC 0 TOMOT€HHBIX 1 26.09.2023 | bubmmorexa [OK
PCARIH. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITUIX
IToHsTHE O XUMHAYECKOM 28.09.2023
aBHOBecHU. PaKTOPHI, BIUSIOIINE
8 fla CKOPOCThH XHMH‘I:CKOﬁ €aKInU U buGnnorexa LIOK
P peaxtt https://m.edsoo.ru/00adc28c
MMOJI0KEHNE XUMUYECKOTO
paBHOBECHs
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 03.10.2023 | BuGnuorexa HOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECCKON
10 Hcfo 156) MHpCI/mLHLIe U cria0ble 05.10.2023 | bubimorexa IJOK
a TRATHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaklnii 10102023 | BuGmiorexa LIOK
yp pearh https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U 12.10.2023
12 OCHOBaHMH B CBETE NPEACTABICHUIN bubnuotexa [JOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
IUCCOLINAIINU
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MIDEACTABICHIH 06 17.10.2023 | bubauoreka [IOK
peA N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLUALINN
14 [lonsiTHe 0 ruapOIU3E Coneit 19.10.2023 bu6nunorexa [JOK
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https://m.edsoo.ru/00add9d4

15 O06o001IeHre U cHCTeMaTH3aIus 24.10.2023 |  BuGnuorexa IIOK
3HAHUHU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.

16 «Pemenne 3xcnepuMeHTAIILHBIX 26.10.2023 |  Bubmuorexa [IOK

p https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIAALIN 07.11.2023 | Bubmrorexa LIOK
p A 1At https://m.edsoo.ru/00addecO
XHWMHYECKUE PEAKIIUU B PAaCTBOPaAX)»
OO6m1as xapakTepruCcTHKa rajJoreHoOB.
18 XUMHUUeCKHE CBOMCTBA HA IIPUMEDPE 09.11.2023 |  bubimorexa IJOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposonopoa. CosiHas KHCIIOTa,
19 ngflqeci[HS CEOﬁCTBa [1OJIy4EHUE 14.11.2023 | bubmmorexa IIOK
i ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpaxTrueckast padora Ne 2 o teme
20 <<1?Ion €HHE corijoﬁ KHCJIOTBI 16.11.2023 | bubmmorexa [OK
YHACHIH . ’ https://m.eds00.ru/00ade348
W3y4YCHHE € CBOWCTBY
Brruncnenus mo ypaBHEHUAM
21 XUMHYECKUX eazp Wi, €CJIM OIUH U3 21.11.2023 | bubnnorexa [IOK
peaiiui, a https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

99 OO6mrast XapakTepruCTHKa SJIEMEHTOB 23.11.2023 | BuGmuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTponHbeie MOIUGUKAIIUN CEPHI. 28.11.2023

93 HaxoxneHnue cepel U €€ coeAMHEHUN bu6muoreka [IOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl

24 CepoBOIOpPOI, CTPOEHHE, 30.11.2023 Bu6muorexa LIOK
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(bl/ISI/ILICCKI/IC 1 XMMHYECKHE CBOMCTBA

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

Oxkcuppl cepbl. CepHasi KUCIIOTA,

25 (bu3nUecCKre 1 XUMHUYECKHE 05122023 | bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHUE
XHUMHYECKUE PEAKIUH, JICKAIUE B 07.12.2023
OCHOBE MPOMBIIIICHHOTO CTI0c00a

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHWMHMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpebl COeTUHEHUSIMU
cepol

97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a 12.12.2023 |  BuGnuorexa HOK
MPOAYKTA PEaKLU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTHKa 3JIEMEHTOB 14.12.2023

28 VA-rpynisl. A30T, bubnmnoreka [JOK
pacrnpocTpaHEeHHUE B IPUPOJIE, https://m.edsoo.ru/00adeea6
(bu3MYecKre U XUMHUYECKUE CBOMCTBA
AmMmuak, ero GpU3nM4ISCKHe 1

29 XHUMHYCCKHUE c(lla)oﬁCTBa HOJy4eHHE U 19.12.2023 | bubamoreka LIOK

’ https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «l?lonyquI/Ie alxlfMHaKa U3Y4YEHHE €ETO 21.12.2023 | Bubauoreka [TOK
N ’ https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u 26.12.2023 | Bu6mmorexa LIOK
XAMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH 28.12.2023

30 aMMOHUS B KaU€CTBE MUHEPAIIBHBIX bu6muoreka [IOK

ynobpenuit. Xummuaeckoe
3arpsI3HEHUE OKPYKAIOIIEH CPEbI

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



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

COCIUHCHUAMHU a30Ta

docdop. Oxeun hochopa (V) u

33 ¢dochopnas kucnora, puznyeckue u 09.01.2024 |~ bubawmoreka [IOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IOTy4YeHUE
Hcnons3zoBanue GocdaToB B 11.01.2024
34 KaueCTBE MUHEPATBHBIX YIOOPEHUH. bubnmnoreka HOK
3arpsi3HeHue NPUPOJHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B
35 pu 12) fal i)mnli){ecxie U XUMUYECKHE 16.01.2024 | - bubmorexa [IOK
PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepona, ux pusndeckue u 18.01.2024
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKonornyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHJoM yriepoza (IV)
37 VYronbHast KUCHOTA U €€ CONu 23.01.2024 | Bubmiorexa LIOK
© co ee o https://m.edsoo.ru/00ae006¢
I[TpakTuueckas padora Ne 4 o Teme 25.01.2024
38 "[losrydyeHue yriaekuciaoro rasa. bu6muoreka [IOK
KauecTtBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
IT 0
39 0 efa]i{();j:;ﬂ;; I;Iee H;iglfxzx 0 30.01.2024 | - bubamorexa [IOK
p H https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemnuuii u ero coeguuenus 01022024 Bubmnorexa LIOK
p a https://m.edsoo.ru/00ae080a
a1 [IpakTnueckast pabora Ne 5. bubmuoreka [IOK
Pemrenue sxcriepuMeHTaNbHbBIX 3a/1a4 06.02.2024 | https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

no TeMe «BaxkHeillne HeMeTaJuIbl U
UX COEIMHEHUS

Kontponbnas padota Ne3 o teme

08.02.2024

bubnmoreka [IOK

42 «BaHCHUIHE HEMCTAILIBI 1 HX https://m.edsoo.ru/00ae0e18
COCIMHCHH S
OO6m1as XxapakTeprucTruKa 13.02.2024
XUMHUYECKUX DJIEMEHTOB —

43 MeETaJII0B. MeTajinuecKkas CBs3b 1 bubnuorexa [JOK
MeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKre CBOMCTBa
METaJIJIOB
XHWMHYECKUE CBOMCTBA METAILIOB.

44 T S——— 15.02.2024 | bub6mmoreka [IOK

. https://m.edsoo.ru/00ae1156
HaNpPsDKEHUH METaJIOB
O61ume cnocoObl MOTydeHHS
MeTaiutoB. CIutaBsbl. B}:IIHI/ICIIGHI/IS{ o 20.02.2024
45 YPaBHEHUSIM XUMHUECKHUX PEaKIIU, bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPKUT
MIPUMECH
46 IToHsATHE O KOPPO3UH METAIITIOB 22.02.2024 | Bubnmorexa LIOK
https://m.edso00.ru/00ae1278
27.02.2024 |  Buommorexa LIOK

47 [enotrre MeTaer https://m.edsoo.ru/00ae14b2

48 OxcuIpl U TUAPOKCUIBI HATPUS U 29.02.2024 | BuGmuorexa LIOK
KaJust https://m.edsoo.ru/00ae14b2

49 [lemouHO3eMENbHBIC METAILTBI — 05.03.2024 | Bu6nHoTeKa IIOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8

50 Baxkuelie coequHeHUs KaabIAA 07.03.2024 bu6nunorexa [JOK
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https://m.edsoo.ru/00ae15e8

https://m.edsoo.ru/00ael5e8

51 O6001eHne U CHCTEMATH3AIIHS 12.03.2024
3HAHUU
50 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ 14.03.2024 | pBuGnuorexa HOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
53 "}Irz'éCTKOCTL BO,IZ)[BI Y METOJIbI €& 19.03.2024 | bubnuorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 N — 21.03.2024 |  puGnmorexa LIOK
https://m.edso00.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 02.04.2024 |  Bu6nuorexa IIOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Teeso 04.04.2024 |  Bu6amorexa LIOK
https://m.eds00.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIM XKene3a 09.04.2024 |  Bu6nmorexa IIOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
- O6001eHne U CHCTEMATH3AIHIS 11.04.2024
3HaHUU
[TpakTryeckas padora Ne 7. 16.04.2024
59 Pemrenne sxcriepruMeHTANBHBIX 3a/1a4 bubmmnoreka [JOK
1o Teme «BaxkHenime MeTamibl U X https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruncnenus mo ypaBHeHUSIM 18.04.2024
XUMHYECKHUX PEaKIIHiA, €CJIN OJIUH U3
50 peareHToB /1aH B U30BITKE WU bubmumoreka [IOK

COACPKUT MpuMecH. Beruncnenus
MAacCCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuuu

https://m.edsoo.ru/00ael1750
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O0001IeHYE ¥ CUCTEMATU3 AU

23.04.2024

61 . 1
3HaHUI
Kontponbnas padota Ne4 o teme
. 25.04.2024
62 «Baxknele MeTamibl U UX 1
COETUHEHUS»
63 BemecTBa u maTepuaisl B 1 02.05.2024 |  BuGnuoTexa IIOK
[MOBCEHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHAMHMUYECKOE 3arpsi3HEHUE 1 07.05.2024 |  puGmmorexa LIOK
OKpY>Karollen cpebl https://m.edso0.ru/00ae4270
65 Posnb xumum B perieHuu 1 14.05.2024 | BuGmmorexa LIOK
AKOJIOTUYECKHX TIPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 23.05.2024 | BuGmmorexa [JOK
cUCTEeMaTU3alus 3HaHUU https://m.edso0.ru/00ae0dOa
67 PesepBHeIil ypok. O000IICHHE 1 1 16.05.2024 | BuGmorexa LIOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
68 PesepBubiil ypok. O600611eHIE 1 1 21.05.2024 | BuGmmorexa [TOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o0miecTBo «M3aaTenbeTBo
«IIpocsenieHne»

* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miectBo «M3marenbeTBo
«IIpocsenienne

AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBenienue» tadnuisl: [lepuogudeckas
cucreMa XuMudeckux aneMeHnToB J1. M. Menneneena, Tabymia pacCTBOPUMOCTH,

SHGKTpOXI/IMI/I‘leCKI/Iﬁ pAa HAIPAXKCHUA MCTAJIJIOB

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.- Peann3arusi-
TpedboBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa3oBanus.- MeToanueckoe-mocooue-isi-

yuurens.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/



Kpurepuu onenuBanus

Ouyenka ycmnozo omeema.
OtmeTKka «5» CTaBUTCS, €CITU 00yUYarONIHIACs:

e JiaJl MTOJIHBIA B HpaBHJ’IBHBIfI OTBET HAa OCHOBAaHUHU U3YYCHHBIX TeOpHﬁ;
* HU3JIOKHII MaTCpural B OHp@I[CJICHHOfI JIOTHYECKOM MOCIeI0BATEILHOCTH.

OtmeTka «4» cTaBUTCS, €CIH 00YUYaIOIIUNACS:
e JlaJI NTOJIHBINA U IIPABUJIbHBIN OTBET HA OCHOBAaHUU U3YYEHHBIX TEOPHL;
e M3JI0KWJI MaTEpUaj B ONPEIEICHHOMN II0CIEN0BATENBHOCTH;
e JIONyCTWJI 2—3 HECYIIECTBEHHBIX OLIMOKH, UCIPABJIEHHBIX 110 TPEOOBAHUIO YUUTEIS
WJIM JJaJI HETIOJIHBIM U HEYETKUH OTBET.
Otmetka «3» CTaBUTCS, €CIM 00yUarOIIUNCS:
e JIaJI HOJHBI OTBET, HO JAONMYCTHJI CYIIECTBEHHYIO OIIMOKY WJIM OTBET HEIOJIHBIH,
IIOCTPOEH HECBA3ZHO.
OTMeTKa «2» CTaBUTCS, €CIH 00yUarOIIMNCS:
e TIOKa3aJl HEMOHMMAaHNE OCHOBHOTO COZEpKaHUs y4eOHOTr0 MaTepuiia;
e JIONYCTUJ CYLIECTBEHHbIE OMIMOKU, KOTOPBIE HE CMOT MCIPABUTH NMPHU HABOIAIINX
BOIPOCAX YUUTEIS.
Ouenka ymenuit pewrams 3a0aqu

OtMmeTKa «5» CTaBUTCS, €CIIH:

e B JIOTHYECKOM PACCYXKJICHUU M PEIICHUU HET OIIUOO0K;
e 3ajaya pelieHa pauuoOHAILHBIM CIIOCOOOM.

OtMmetka «4» CTaBUTCS, €CIIU:
e B JIOTUYECKOM PACCYKJICHUH W PEIICHHH HET CYIIECTBEHHBIX OIIMOOK, MPU ITOM
3a/1a4ya perieHa, Ho HepalMOHAIBHBIM CIIOCO00M;
e JIOMYIIEHO HE 00Jiee MBYX HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3» CTaBUTCS, €CIIU:

e B JIOTHYCCKOM PACCYKACHUHN HCT CYIMICCTBCHHLIX OIJ_II/IGOK;
e JIOIMMYCKACTCA CYHICCTBCHHAs omurOKa B MATEMAaTHYECKHX pacucTax.

OTMeTKa «2)» CTaBUTCS, €CIIU:
e HMEIOTCS CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYKICHUU U PEUICHHH.

Ouenka IKcnepumeHmanbHbvlX YMEHUIl (6 npoyecce 6blNOJIHEHUA NPAKMUYECKUX PAdom no
UHCMPYKYUU)

OTMeTKa «5» CTaBUTCS, €CIIU:



e paboTa BBINOJHEHA NOJHOCTHIO. CliesiaHbl MpaBUIIbHbIE HAOIIOAEHUS U BBIBOJBI,
HKCIEPUMEHT OCYIIECTBJIEH 0 IUIaHYy, C YYETOM TEXHUKH O€30IIaCHOCTH U IPaBHII
paboThI ¢ BelleCTBAMU U IPUOOpaMu;

e TMPOSBIECHBl OPraHMW3allMOHHO-TPYAOBbIE yMEHHUs (MOJAEpPKUBAETCS  YUCTOTA
pabouero Mecta, HOPSAA0K Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCS PEaKTHBBI).

OtMeTKa «4» CTaBUTCS, ECIU:

e paboTa BBINOJHEHA, CACTAHbI MPABWIbHBIC HAOIIOJEHUS M BBIBOJBI, SKCIIEPUMEHT
BBIIIOJIHEH HETIOJHO WJIM HaOMIOJAaroTCs HECYIIeCTBEHHbIE OMMOKKM B paboTe ¢
BEIIECTBAMH U IPUOOpaMHU.

OtMeTKa «3» CTaBUTCSI, €CIIU:

e OTBET HEMOJHBIN, pa00Ta BHIMOJIHEHA MPABUIHLHO HE MEHEE YeM HAIlOJIOBUHY;

e JIONYyIICHA CYIIECTBCHHAs OIMMOKa (B XOAE OKCICPUMEHTAa, B OOBSCHCHUH, B
odpopmienun pabotsl, o Th npu pabote ¢ BemecTBaMu U IpudOpamMu), KOTOPYIO
00ydJarouuics UCIpaBisieT 0 TPEOOBAHUIO YUUTEIIA.

OTMeTKa «2)» CTaBUTCSI, €CIIU:

e JIONMYIIEHBI JBE WM Ooyiee CYIIECTBEHHBIC OIIMOKH B XOJIE€ JKCIIEPHUMEHTA, B
o0bsicHeHuH, B odopmieHun pabotel, nmo Th mpu pabore ¢ BeulecTBaMu U
npuOopaMu), KOTOPbIE YUALTUICSI HE MOKET UCIIPABUTb.

Ouenka ymeHnuii peuiams IKCnepuUMeHmaibHvle 3a0auu (caedyem yuumaoléamo
Habno0enua yuumens u npedvAeaAemMble 00yUArOUUMUCA Pe3Yybmamsl 6bINOTHEHUA
OnbIMOB)

OtmeTka «5» CTaBUTCS, €CIH:

e IUIAH PELICHUS 3aJa4u COCTaBJIEH NPaBUIIbHO;

e OCYIIECTBJIEH NOJ00p XMMUYECKUX PEaKTUBOB U 00OPYAOBaHMS;

e JIaHO MOJHOE OOBSICHEHHUE U C/I€TIaHbl BHIBOJIBI.

OtmeTka «4» cTaBUTCS, €CIH:

e IUIAH PEUICHUS COCTAaBJICH NMPABUIIbHO;

e OCYIIECTBJIEH NOJ00p XMMUYECKUX PEAKTUBOB U 00OPYAOBAHMS;

e JIOMyIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMTMOOK (B O0BSICHEHNUU U BBIBOJAX).

OtmeTka «3» CTaBUTCH, €CIIH:

e IIJJAH PELICHUS COCTaBJIEH MPAaBUIIBHO;

e OCYIIECTBJIEH MOAOOP XMMHUUECKUX PEaKTHUBOB U 000PYI0BaHUS;

e JIONYIIEHA CYIIECTBEHHAs OIIMOKA B 0OBbSICHEHUH U BBIBOJIAX.

OTMeTKa «2)» CTaBUTCS, €CIIU:

e JOMyHICHBI JBE ©W Oosee ommOKH (B IUIaHE peHieHus, B MOJa00pe
XUMHUYECKHX PEaKTUBOB U 000PYJOBaHUS, B OOBSICHEHUN U BHIBOJIAX).






