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MHNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHMUsl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe deaepalibHONM padodeil MporpamMMsl
BOCITUTAHUA ¥ C YIETOM KOHIICTIIIMH TPETIOaBaHUs YYeOHOTO TIPeaMETa « XUMHUS
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOyYAIONIMXCS CPEJICTBAMH Y4eOHOTO
npeamera, YCTaHABJINBAECT 00s13aTeNIbHOE IPEAMETHOE COJIEpKaHue,
MpeyCMaTPUBACT paClpe/leSICHUe €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE I10
pazielaM M TeMaM MporpaMMbl 1O XHUMHH, OMNpPEACIseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
NOCJENOBATENBHOCTh  W3YUYEHHUSI XHUMUU C YYETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ynbTaTamM 00y4eHUs] XUMUW Ha YPOBHE LIeJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEJILHOW JESITEIILHOCTH OOY4Yarolerocsi Mo OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXUT OCHOBOWU [t (OPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACcTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
pOJIb UrparoT (POpMUPYEMbIE XUMHEH TPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu U 00 HDBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEHICHUS TJI00ATbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHUSI 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yueHnune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH JIIi  CaMOpa3BUTUSL U
dbopMupOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00I1IeH 1 (hYyHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MTOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHAILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsiIa HA €JMHCTBO MPUPObI M YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;
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crocoOCcTByeT (hOPMHUPOBAHHUIO I[EHHOCTHOTO OTHONICHHWS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlanHbIC HampaBlieHWS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIUPUKON
COJICpKaHUsl  Y4eOHOTO  TpeAMETa, KOTOpPBIM  SIBISIETCS  MEIaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPE/IeIEHHOM JTare eé
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHusl OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XHMMHUU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX MOHSATHU
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHusl MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOIO nojaxona k €€ m3ydyeHuro. ComepKaHHe CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHSATUNA O XUMUYECKOM
peakiuu. OO0e 3TH CUCTEMbl CTPYKTYPHO OpPraHHU30BaHbl [0 MPHUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TPEACTaBICHUN 00 AICKTPOIUTHYECKON JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTudeckue 3HaHMUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPyromy, BBITOJNHSS (YHKIMH OOBICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U IMOJTYyYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYET  (HDOPMUPOBAHHIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHUCTEeMHON NpPUPOJbl, EHHOCTHOIO OTHONIEHWS K HAy4YHOMY 3HAaHHUIO U
METOJaM MO3HaHUS B Hayke. M3ydeHune XMMUU NPOUCXOAUT C MNPHUBJICYECHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKalolmui MUp,
«buoinorus. 5—7 kimacce» U «PuU3UKa. 7 KIace».

[Ipy wu3yyeHHH XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUU OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEeIbHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KYJIbTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWUU CHUCTEMBl XUMHUYECKHX
3HAaHUN — Ba)KHEHUIINUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUMH,
JOCTYMHBIX 0000IIEHN MUPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKHu, B
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OpUOOIIEHNH K HAyYHbIM METOJaM TIO3HAaHUS TpPU H3YyYECHUH BEIIECTB H
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TO3HABATEIBHOW U Y4EOHO-MCCIIEI0BATENbCKON
JeSITEIbHOCTH, OCBOCHHMM NPaBMJI 0OE€30MacCHOrO OOpallleHHsT C BEIIEeCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HAYE€HHE MPUOOPENTH TAKUE LEIH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIBHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YeCKOe MpUOOIIEeHUE
oOydJaronmxcsi K CaMOCTOATENIbHON IMO3HABATENbHONW JNI€ATEIbHOCTH, HAy4YHBIM
METOJIaM TO3HaHUs, (POPMUPYIOINIMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue ycloBui, CIIOCOOCTBYIOIINX MPUOOPETEHNIO 00yYatOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESATENbHOCTH, TMO3HAHMS U CaMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIMH), MMEIOIINX YHHUBEpPCATbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUIOB JESTEIBHOCTH,

— QopmupoBanue oOueld GYHKIMOHAIBHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHMS
OKpPY’KaIOIIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE NMPHU HU3YyUYCHUH
XUMHH, TPUMEHATh WX TPU PEHICHUH NPoOJieM B TMOBCEAHEBHOW JKM3HH H
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y OOydarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HaHUW JUIsl BBIPAOOTKH SKOJIOTMUYECKU
11eJIECO00Pa3HOro0 TMOBENEHUsT B OBITY M TPYAOBOM JIEATENbHOCTH B LEIIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIEYETOBEUYECKMX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTU JNajbHEHIIero
00yueHus.

OOmiee YWCIO YacoB, OTBEAEHHBIX [UISI W3YYCHHS XUMHUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctaBiser 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).
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COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHHUE
BeniecTB. [loHATHE 0 MeTO/axX MO3HAHUS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHUYECKHE 3JIE€MEHThl. CHUMBOJBI XUMHYECKHUX
31eMeHTOB. [IpocThie U C0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass Qgopmyna. BajaeHTHOCTP aTOMOB XHMHYECKUX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocCTaBa BemiectB. (OTHOCUTENbHAsT aToMHas Macca.
OtHOcuTENnbHAs MOJICKYJIsIpHAst Macca. MaccoBas 0JisI XMMAYECKOTrO 3JIEMEHTA B
COCIMHECHUMU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBsI3b KOJIM4YECTBA,
MacChl W 4YHUCIA CTPYKTYpHBIX €IUHHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHU.

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, NMpaBUiiaMu paboThl B JabOpaTOpuu u
npuéMamu oOpalieHus: ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U ONUCAHUE
bu3UYECKNX CBOWMCTB OOpa3lloB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHHE
dbuznyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, pacCTUpPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE THUIPOKCUJIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE kene3a ¢ pactBopom coiu meau (II),
U3YYCHHE CIOCOOOB pPa3JesICHHs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BbITIAPUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MpoBeJeHNUE OUYUCTKH TTOBAPEHHON
COJIM, HaOJIOJICHWE W  ONHCAHUE  PE3yJIbTAaTOB  NPOBEJACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

Baxueluue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — 37meMeHT ¥ mpocToe
BemiecTBO. Haxoknmenue kucimopoga B TpUpoje, (PU3MYecKne M XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okcunpl. [Ipumenenue xucimopoma. CrocoObl
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MOJIY4eHHUST KHUCIOpoJa B JIA0OpaTOPUU U  TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoza B npupoae. O30H — aioTpoIiHas MoaupUKaIMs KUCIOpoa.

TemnmoBoit 3p(deKT XUMHUECKON peaklud, TEPMOXMMUYECKUE YpaBHEHHS,
9K30- W HHAOTEPMUYECKHE pEaKUUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

Monsipubiii  00bEM  ra3oB. Pacu€Thl 1O XUMHUYECKMM YpaBHEHHSIM.

dusnueckre CBOKWCTBA BOAbL. Boaa kak pactBopurtens. PacTBOpEL.
HaceolilieHHbIE W HEHACHIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas J0J1s1 BEILIECTBA B PaCTBOpE. XMMUYECKHE CBOKMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B Npupoze U B )KU3HH 4YelioBeKa. KpyroBopoT BOJbl B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeaumHeHuil. Okcupapl. Knaccudukaius
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckne MU XUMHUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHMW. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHEe cBoMcTBa KuCIOT. Pan axtmBHOoctu MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

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

['eneTnueckas CBsI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuii IKCnepumenm:

Kaue€CTBEHHOE OMNPENIEIICHUE COJIEPKAHUS KUCIOpOJa B BO3/IyX€E, MOJTyUYCHUE,
coOuWpaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
npeKpaiieHus TopeHust (mokapa), O3HaKOMJIEHHE ¢ O0Opa3llaMu OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OINpPEIEIEHHON
MacCOBOM J10Jield pacCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM M KajblueM) (BO3MOKHO HUCIIOJIb30BAHUE BUIECOMATEPHUATIOB),
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UCCIIEIOBAaHUE OO0pa3I[0OB HEOPraHMYECKUX BEIIECTB PpA3IMYHBIX KIJIACCOB,
HaOJII0IEeHNE U3MEHEHMSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCIIOT M ILIEJIOYEH,
u3ydyeHue B3zauMoaencTBus okcuaa meau (II) ¢ pacTtBopoM cepHOM KHCIOTHI,
KHCIIOT C METaUlaMM, PEaKUUd HEUTpan3aluy, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, pELICHHE
DKCIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «Baxnenmume Kiaacchl HEOPraHMYECKHUX
COEIMHEHUN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckas cucreMa XMMHYECKHX
jemenToB JI. U. MengesneeBa. CtpoeHne aToMoB. XMMH4YeCKasl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KIaCCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHBIE METalIbl,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(POTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa.  KopoTkonepuonHas W JJIMHHONEPHUOAHAS bopMsI
[Tepnoanueckoit cuctembl xumudeckux 3yemMeHToB . . MenneneeBa. [lepruobl
n rpynnbsl. OU3HYECKHM CMBICI IOPSAKOBOIO HOMEpA, HOMEpPOB NEPHONA H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMoB IMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. MenneneeBa. XapakTepucThka XUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkeuuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKNX U HEMETAJUIMYECKHUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u I[leproanyueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTHS Haykh W npaktuku. JI. M. MenneneeB — yd€Hbll U
IrpakKIaHUH.

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

Crenenp okuciieHHa.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpoueccsl OKUCIIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe oO0pa3loB BELIECTB METAUIOB U HEMETAJIOB, B3aMMOJCIHCTBUE
IMAPOKCHJIAa LMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IPOBEACHHE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ HNPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIMM
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesicnpeomemmnoie cea3u
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Peanuzanuss mMeXnpeaMETHBIX CBA3€W MpPU M3YYEHUH XUMHM B 8 Kjacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTecCTBeHHO--HAyYHbBIE TIOHITHS: HAyYHBIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHHTE3, KIacCH(PUKAUS, TMEPUOAUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®u3uka: marepusi, aToMm, D>JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHUE BEIECTBA, ra3, (M3NYECKUE BETUUUHBI, €IMHUIIHI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/b1, CONHIIE.

buonorus: dotocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpaybl, TOPHBIE MOPOJHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKas peaKus

[Tepnoanueckuii 3akoH. [leproanueckas cCHCTEMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HM3MEHCHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, Kalblusid H HX
COCMHEHUNA B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BeniecTBa: 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 peakiyii Mo pa3IMuHbIM MpU3HaKam (1o YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ GdeKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX IJIEMEHTOB, M0 0OpaTUMOCTH, IO
Y4acTHUIO KaTajlnu3aTopa). IK30- U IHIOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUEC
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckod peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakmusax. [IoHATHE O TOMOTEHHBIX U TE€TEPOTECHHBIX
peakuusx. [lonarue o karanmse. [lonsitne 0 xumuueckom paBHoBecun. MakTophl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIUU U TMOJOXKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  OJJEKTPOHHBIA  OayaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENHHOM peakunu. COCTaBlI€HUE ypaBHEHHI
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OKHCIIUTEJIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUHUM C  HCIOJb30BAHHEM  METOJa
AJIEKTPOHHOIO OaJiaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
xuMuueckon cBs3u. Crenens quccounanuu. CUiabHbIE U CIa0bIe dJIEKTPOIMUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NPOTEKaHUs PeaKil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE YypaBHEHUs peakuumid. CBoiicTBa KHUCIOT,
OCHOBaHMI M COJIed B CBET€ MPEICTABICHUNA 00  3IEKTPOJIUTHYECKOU
nucconnanyu. KauectBeHHble peakunu Ha HOHBL. [loHsATHE 0 THapONU3e conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpaduTa W amMasa), CIO0XHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAaHHWE 3aBUCHUMOCTU CKOPOCTH XMMHYECKON peakuuu
OT BO3/JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpOB  BELIECTB, IIpolLecca AUCCOLMALMMA KHUCIOT, LIEJI0Yer U  COoleH
(BO3MOKHO ~ HMCHOJIb30BAaHME  BHJIEO MAaTE€pUalOB), MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIAEICHHE ra3za, o00pa3oBaHME BOJAbI), OIIBITOB,
WUIKOCTPUPYIOIUX ~ IPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakuy pas3iokKeHHs, COSIUHEHUs), pacllO3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX pEAaKUMid HA HOHBI, PpEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha MpPHUMEPE  XJIOpa
(B3aMMOJEHCTBHE € MeETaUlaMHM, HEMETaJUlaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa MU XJOPOBOJAOPOJA HAa OpPraHuM3M 4eJIOBeKa. BakHeWlue XJIOpHuabl U HX
HAaxO0KJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1aemMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3NYECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPONHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBUYECKHE U
XUMHYECKue cBorcTBa. OKCHABI CEPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas kucioTa, (QU3MYECKHE W XUMHYECKHE CBOHCTBa (0OmHME  Kak
MpeCTaBUTENsl Kjacca KHUCIOT M cheruduueckue). XUMHUYECKHE peakiuH,
JeXale B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEHUs] CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAS PEAKLINS Ha
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cynabdaTt-uoH. Haxoxzaenue cepbl U €€ COEIMHEHUH B Mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKpYXKAIOIIEH Ccpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE 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
cBOlCcTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crhenuduaeckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopennii. XuMrU4ecKoe 3arps3HeHUe OKPY>KaIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, Pu3MUECKHMe U XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUYECKUE CBONCTBA,
nosyaenue. McnonapzoBanue GocdaroB B kauecTBE MUHEPATLHBIX YI00PEHHIA.

O6mias xapaktepuctuka 3iaeMeHTOB [VA-rpymmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHUCJICHUSA.  YTJIEpOJ,  aIOTPOIHBIC
Moau(dUKalMKM, PpacOpoOCTpaHEHHE B TMPUPOAC, (PUIMYECKUE U XUMHUYECKUE
cBoiicTtBa. Ancopouusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriieponaa, ux
duznueckue W XMMHUYECKHE CBOWMCTBA, JICWCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumoreza r17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
addekT. YronpHas KUCI0oTa U €€ Cou, UX PU3NUYECKUe U XUMUYECKUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KadecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO351CTBE.

ITepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHasl KUCIIO0TA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), WX pOJIb B OBITY W IPOMBIIUICHHOCTH.
[TonsTrie 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelkaxX, YIriaeBoJax — U UX
poi B OKM3HM 4ejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHCHUU.

Kpemuwuii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, TIOJIyYeHUE U
npumeHenue. CoenuHeHuss KpeMHus B mnpupoje. OOmume mnpeacTaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHUIMKaThl, UX HCMOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHEHIIMEe CTPOUTEIbHBIE MaTepUasbl: KEpaMHUKa,
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CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobieMbl 6€30macHOTO MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKcCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJOPHUJ-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKaIOIIMEe (PU3NUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOT€HOB U WX COCJAMHEHHH (BO3MOXHO MCIOJb30BaHUE BUEOMATEPUATIOB),
O3HAKOMJIEHME C O0Opa3naM XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBiIEHHOM CEPHOU KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha Cylibdat-
WOH U HaOJOJeHUE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ocdopa M uX coequHEHUH (BO3MOMXKHO MCHOJIb30BAHKE
BUJIEOMATEPUATIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX yIOOPEHUIA, TOIyYCHHE,
coOupaHue, pacrno3HaBaHME€ U UW3Y4YEHHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHMs U (pocdaT-uOH U U3yYeHHE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4YEHUE Mozelen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJyuyeHHUe, coOOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEICHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIUKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIMENH CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeue HeMeTaluIbl U UX COCTUHEHUSD.

MeTausbl 1 MX COCTUHECHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3viemeHtoB J[. .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPemETKAa.  DIEKTPOXMMHYECKUUA  Psif
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIOCOOBI TONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WM METaiOB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmiaBbl (CTajab, 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
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TUAPOKCHIBI HaTpusit M Kanus. [IpuMeHeHHWe IIEeIOYHBIX METAUIOB U HX
COE€IMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IIOJIOKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHE B ITpupoie. PU3ndyeckre 1 XUMUIECKUE CBOMCTBA MarHUs
U Kanpluda. Baxseiilive coeauHEHUs Kaiblus (OKCUI, TUIPOKCHUA, COJH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AOMUHHAN: TIOJIOKEHNE B llepnoandeckon cucreMe XMMUYECKUX 3JIEMEHTOB
JI. . Menpneneesa, cTpoeHHME aToMa, HaxOXKICHUE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA aTlOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA U TMAPOKCHIA
ATIOMHUHUSL.

XKenezo: nonoxenne B llepnoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHME aToma, HaXOXKICHHE B npupone. PU3HYECKHE H
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, TMApOKCUabl U conu xenesa (11) u xxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYyUYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE C oOpa3laMd METAJUIOB U CIUIABOB, HUX (PU3NYECKUMHU
CBOMCTBaMM, M3Y4YEHHE  pE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUA OKCHAA
KaJblUsl U HATpuUs C BOJMOM (BO3MOXXHO MCHOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHHUsS JKele3a B KHUCIIOPOJE
(BO3MOXKHO ~ HCIOJB30BAHME  BUIEOMATEpUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAaKUMH HAa MOHBI: MarHus, KaJbLMs, AFOMUAHHUS, [IMHKA, XKEJe3a
(IT) u xeneza (III), meau (II), HaOnrOAEHUE M ONUCAHUE TPOLIECCOB OKPAILIUBAHUS
IUITAMEHM HWOHAMHM HAaTpHsl, Kajausd W KaJbUMs (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOWCTB IMAPOKCUAA ATFOMUHUS
Y TUIPOKCHJIA [INHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxuHenmne
METAJJIbI U UX COCIUHEHHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m marepuanbsl B IOBCEAHEBHOW W3HM YelOBeKa. beszomacHoe
UCIIOJIb30BaHUE BEILLECTB U XUMHUYECKUX peakuuil B ObITy. IlepBas momouis npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HeHHE OKpyXkarolehd cpenbl (mpeaeiabHas AOMyCTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B pemieHr 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnoie cea3u
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Peanuzanusi MeXIpeAMETHBIX CBS3€M NpH W3YYeHUH XUMHHU B 9 Kiacce
OCYILECTBIISIETCS 4YEpPe3 HCIIOJIb30BAHME KaK 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, SIBJICHUE, IapHUKOBBIM
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®dwuszuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOMbI, PaTUOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUYECKH 3apsii, MPOBOTHHUKH,
MOJyIPOBOJIHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAJIIINYECKAs]
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE
ynoOpeHus, MUKPOIIEMEHThI, MAaKpO3JIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE IOPOAIBI,

IIOJIC3HBIC HCKOIIa€MBIC, TOIIJINBO, BOJIHBIC PCCYPCHI.
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IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA MIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IWHCTBE Y4YEOHOH U
BOCIUTATEIBHOUN JIESITEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPHUHSITHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOITIO3HaHUsl, CAaMOPA3BUTHUSI U COLIMATM3AINYI O0YyYaIOIIUXCS.

JIM9HOCTHBIE  pE3yJdbTaThl  OTPAXAlOT  TOTOBHOCTH  OOYYarONIUXCS
PYKOBOJICTBOBaTbCA CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
pacIIMpeHne ONbITa ACSTEILHOCTU Ha €€ OCHOBE, B TOM UHKCJIE B YACTH:

1) naTpMoOTYECKOr0 BOCIMTAHUSA:

EHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIUI0, TTOHUMAaHHS 3HAYEHUS XWMHYECKOM HAYKHM B KU3HH
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU HMH(OpManuen o
MEePEOBbIX JIOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHMS:

NPEACTABICHUS O COLMUAIBHBIX HOPMAaX M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEIbCKOM, TBOPYECKOW M APYrMX  BHOAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESITEIBHOCTH TPHU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBIOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIlECCE OTOM y4eOHOW MAESTENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHE U TMOCTYNIKM CBOMX TOBApHIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIICICTBUIN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUSA:

MHUPOBO33PEHUYECKHE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIIOLIWE
OCHOBY JIJII TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TPUPOJBI, B3aUMOCBS3SIX YEJIIOBEKa C
IPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMbBIC IS OOBSICHCHHS HAOJI0MaeMBbIX IPOIECCOB M SBIICHHM,
MO3HABATENIbHON, WH()OPMAIIMOHHOW W YUTATEIHCKOW KYyJIbTYphl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHON PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM
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JUTEPATYpPO, JTOCTYIMHBIMH TEXHUYECKHUMH CpPEACTBAaMU HWH(OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHI0 M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeA0BAaTEIbCKON
JEeSTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHHS B
JIaJIbHCUIILIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbA:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
310POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHUE MOCJICACTBUU U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aIKOI0Jis, HAPKOTUKOB, KYPEHUS),
HEOOXOJUMOCTH COONIOJICHUS] TMpaBuid O€30MacCHOCTH TIpU  OOpallleHHH ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOro BOCIIMTAHMSA:

MHTEPEC K MPAKTUUYECKOMY M3yUYEHUIO MTpodeccuil U TpyJia pa3inyHOro poja,
YBOKECHUE K TPYIy U pe3yJbTaramM TPYJIOBOWU ACSATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUM 10 XWUMHH, OCO3HAHHBIA BBIOOP
WHIVMBUYaJIbHON TPAEKTOPUH MPOJAOHKEHHS 00pa30BaHuUs C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIemHon Tpo(ecCuoHaIbHON NESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0J10rH4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
U3HU Ha 3emJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonacHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
npaBuiI 0€30MaCHOTO MOBEJEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIIKX 3I0POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOIHON CPEAOU, JJISI TIOBBIILICHHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYpPhl, OCO3HaHUSA TJ0OQJIBHOTO  XapakrTepa
HKOJIOTUYECKUX MPOOJIEeM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMeTHBIX PE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TeOopus,
MIPUHITUTI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX TNpeAMETax U IO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 ATHUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O I€JIOCTHOM
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HAay4YHOU KapTUHE MHUpA, U YHUBEPCAIbHBIC yueOHbIC AEHCTBUS (TI03HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpblE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCMOJb30BATh NPHUEMBI JIOTHUECKOTO MBIIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS I OOBSCHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KJIaCCUPUKAINN XUMUYECKUX BEIIECTB U XUMUYCCKUX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXIAY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 10 aHAJIOTUH),
JieJaTh BBIBOJIBI M 3aKJIFOUCHUSI;

YMEHHE TPUMEHSATH B TMPOLECCE TIO3HAHUS TMOHATUS (MPEAMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ dJIEMEHTa), XUMHuYeckas GopMmyia U ypaBHEHHE
XUMHAYECKON peakinuu — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TMPEJCTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC
PU3HAKH U3Yy4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3U W
MPOTUBOPEUHS B U3yUaEeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBareabcKue AeCTBUS:

YMEHUE UCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHWA, a TaKXEe B KA4eCTBE OCHOBBI [JIi (POPMHUPOBAHUS THUIOTE3bI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa MO I[JIAHUPOBAHWIO, OPraHU3allUd U MPOBEICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHWE HaOlomaTh 3a XOJI0M IpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3ynibTar, (OpMYIUpOBaTh 0000IICHHS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH W HMHTEPHPETUPOBATH HUH(OpPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABIICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOrO COJIEp)KaHUS, CIPABOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTHYECKU OIEHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;
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YMEHHE MPUMEHATh Pa3InyHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJI BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCIOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUIA,
OBJIaJICHUE KYJIbTYpPOI aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYIO (pOpMy mpecTaBiieHuss HHPOpPMAIHA U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4ll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJb30BaTh W aAHAJM3UpPOBaTh B IIpollecce Y4YEOHOW U
HCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAOLIEH MPUPOTHON
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHs 3aJaBaTh BOIpPOCHI (B XOjA€ aAuaiora U (MiId) IUCKYCCHUU) IIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MNPEIJIOKEHUS
OTHOCHUTEIFHO BBITIONHEHUS TPEIOKEHHOHN 3a/1a4u;

YMEHHSI ~ TPEJICTaBISATh  TOJY4YEHHBIE  PE3yNbTaThl  MO3HABATEIBLHOM
JCSITENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTALHUI0
PE3yNbTATOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (J1ab0paTOPHOTO OIbITa,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO MTPOEKTA);

YMEHHSI Y4e€OHOr0 COTPYAHMYECTBA CO CBEPCTHHUKAaMH B COBMECTHOM
MO3HABATEIPHOM M WCCIIEOBATENbCKOM  NIEATEIBHOCTH TPU  pEHICHUU
BO3ZHUKAIOLIMX NpOoOJIEeM Ha OCHOBE Yy4yé€Ta OOILIMX HHTEPECOB M COTJIacOBaHUS
no3uiii (00cyxneHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIC HITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCWCTBHUH, OIpeneJeHHe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTrHUe).

PeryasiTuBHbIE YHUBePCcAIbHbIE y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITENbHO OMNpEAeNATh LENH JeATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesITeILHOCTD, BBIOUPATh Hanbosee d3PPeKTUBHBIC CIIOCOOBI pelieHusl YIYCOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATENBHO COCTaBISATh WJIH KOPPEKTHPOBAThH
IPEJIOKEHHBIM  aITOPUTM JEWCTBUM IIPU  BBINOJHEHUM 33aJaHUNA C y4ETOM
MOJIyYeHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBJICHHOW IIeNM, yMEHHE
MCTIONIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraeMbIe B YCIIOBUH 3aJaHHIA.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00SA3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouyelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHHUS U CIIOCOOBI
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NeUCTBUM, crenupuieckue s TpeAMETHOW o0nacT  «XUMHS», BHUIBI
NEATEIBHOCTH 1O  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpPETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEILIECTBO, 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, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peakiuu
COCAMHEHUs, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEAKIUH
o0OMeHa, K30- U 3HJIOTEPMHUECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHas OpOUTalb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOpP, MAcCOBas JI0Js BEIIECTBA
(TporeHTHAsE KOHILIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TH TOHATHUS MPU ONMCAHUY BEIIECTB U UX MPEBpaICHUN;

e HCNOJb30BATh XHMHUYECKYI) CHUMBOJMKY J[UIsI COCTaBJICHHS (HOpMyJ
BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIUIA;

e ONpEAENATh BAaJEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENeHb  OKHCJICHUSI  JJICMEHTOB B  OHMHApHBIX  COCIUHEHMUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEOUHEHUU MO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica I[lepuonnueckoro 3akonHa JI. M. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPDHOTO yY€HUs, 3aKOHa ABOraapo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuogmueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHas
noarpymnmna (A-rpymma)» u «modounas noarpymnmna (b-rpynma)», mansie u
0OJbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnmune «llepuonuueckass cucrtemMa xumudeckux a3nementoB J[. .
MenpeneeBay C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB

[lokymeHT co3aaH B anekTpoHHon chopme. Ne nporpamma no xumumm ot 13.09.2024. Vcnonnutens: Kawanosa [.T. r'BﬂEKTPOHHbIﬁ
CtpaHuua 18 u3 42. Ctpanuua cosfana: 13.09.2024 07:54 =¥ TATAPCTAH



XUMUYECKHUX IJIEMEHTOB (COCTaB | 3apsAll siapa, 00IIee Yucio dJIEKTPOHOB
U pacIpeieieHHe UX 0 AJIEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIIUPOBATh XMMHYECKUE AJIEMEHTHI, HCOPTAHUUYECKHUE BEIECTBA,
XUMUYECKUE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIONIUX B PEAKITUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOLIME XWMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKHX IMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJSIDHYIO M MOJISIPHYIO — MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »JJIeMEeHTa 1o Gdopmyse
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

e TPUMEHATH OCHOBHBIC OTIEPAIMHM MBICTUTCIBHON ACATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 00O0OIIECHUE, CHUCTEeMATU3AIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICIHPOBAHHUE, SKCIEPUMEHT
(peanbHBII U MBICIICHHBIN ),

e CIEIOBaTh TMpaBWIaM  TOJIb30BAaHUS ~ XUMHYECKOW  TOCYIOM U
nabopaTOpHBIM 00OpYIOBaHMEM, a TakKe TNpaBWwiIaM oOpalieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XWMHUYECKHX OTBITOB 110 TIOJYYCHHIO W COOWpaHHUIO
ra3oo0pa3HbIX BENMIECTB (BOJOpOJa M KHUCJIOpPOJAA), HPUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCICPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB IIETOUYEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xonity oOydenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUI:

e paCKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATUNA: XUMUYECKUN
DJIIEMEHT, aTOM, MOJIEKYyJa, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKAs CBSA3b, TEIJIOBOU AP(DEeKT
peakimu, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEDIJICKTPOJUTHI, JJICKTPOIUTHYECKAsT JUCCOIMAINS, PEAKIUH HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMBbIC H
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HeoOpaTHUMble pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHWE M  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKass pemeéTka, KOppo3us METaJUIOB,
CIUIaBBbl, CKOPOCTb XHWMHYECKOW pPEaKUWd, NPelebHO I0ImyCcTHMas
koHuenTpaus [1JIK BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX MOHATUH U
MIPUMEHSThH 3TU OHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMHYECKYIO CHMBOJHUKY JJsl COCTaBIICHUS (HOpMyI
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINI;

e OIPEAENATHh BAJICHTHOCTh U CTENEHb OKUCIICHUS] XHMHUYECKUX 3JIEMEHTOB B
COCIMHEHHSIX Ppa3JIMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
onpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMmynaM, BUA XUMHYECKOM
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHHMSIX, 3apsj MOHA 10 XUMHUYECKOW (opmyre, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaThb cwmbica [lepuoamueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUChIBaTh W XapaKTEepU30BaTh
Tabmnunyo ¢opmy Ileproanueckoil cUCTEMbl XMMUYECKUX AJIEMEHTOB:
paznuyaTh TOHATHUS «TJlaBHAs mnoarpynna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpymma)», manbie u OOJBIIME TEPUOIBI, COOTHOCHUTH
0003HAauEHHUsA, KOTOpbIE MMEIOTCd B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB | 3apsij  sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue UX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAUHEHUI B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYII € YYETOM CTPOCHUS HX
aTOMOB;

e KJACCHU(PUIUPOBATh XMMHYECKUE AJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

e XapakTepU30BaTh (OMHUCHIBATH) OOIIME W CHEIUPUUCCKUEC XUMUUYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE
pUMepaMl MOJEKYJISIPHBIX M HOHHBIX YpPAaBHEHHN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

e COCTaBJISITb ypPAaBHEHUS DJIEKTPOJIMTHYECKOW JUCCOLMAIIMM  KHUCJOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHUS PEAKLIU HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIUid, TOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEeHETUYECKOU CBSI3U MEXK]y BEIIECTBAMH Pa3IMYHBIX KJIACCOB,

e pacCKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MTOCPEJICTBOM COCTABJICHUS AJICKTPOHHOTO OalaHCca dTUX PEaKIIHii;

e TIPOTHO3MPOBATh CBOWCTBAa BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

e BBIUHCIIATH OTHOCHTEIBHYIO MOJIEKYSIPHYI0O W MOJSIPHYIO  MAcCChI
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO OJJIeMeHTa 1o (opmyiie
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKITIH;

e coOMIOAaTH  TMpaBWia  TOJB30BAHUS ~ XMUMHYECKOM  MOCYyIOM |
7a00opaTopHbIM  000pyIOBaHUEM, a TakXKe TMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIOJHEHUIO
7a00paTOPHBIX XHWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTo ra3a);

e TMPOBOJAUTH  pPEAKUUU, TMOJATBEPKAAONINE KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kKapOonar-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHA-UOHBI,
KaTUOHbI aMMOHHUS ¥ HMOHBI HU3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpaxX HEOPraHUYECKHUX BEIIECTB;

e TPUMEHSATH OCHOBHBIC OTNIEPAIMHN MBICITUTEIBHON JACATEIBHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, OO0OOINCHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaAOJIIO/ICHNE, M3MEpPEHHe, MOJEIUPOBAHUE, YKCIEPUMEHT (peasbHbIN U

MBICJICHHBIH ).
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TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KUIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 ) bubnmoreka [JOK

' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemecTBa 1 xuMu4eckue 15 1 0 bu6nunoreka [IOK

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

Hroro no pazaeny 20

Pa3nen 2. Baxkneiilue npeacTraBuTe/ i HEOPraHU4eCKMX BelleCTB
1 Boznyx. Kucnopoa. [lonsitue 6 0 0 bubnuotexa [JOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonarue o kuciaorax 2 0 1 bubmuoreka [IOK

' U COJIIX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHHMSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCTMHEHU I https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx iemeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN
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[lepuoauueckuii 3aK0H U

[NPOT'PAMME

31 IIepnoanueckas cucrema 7 bubnuoreka [IOK
' XHUMHUYECKHX 31eMeHToB /I, M. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aTomMa
XHUMHYECKas CBSI3b.
32 OKHUCIIUTEIHHO 8 bubmorexa [TOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnmoreka [IOK
n 15
TOTO Mo pasaery https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 0 bubnmnoreka HOK
' OCHOBHBIX pa3/ieIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnmnoreka [JOK
. peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 2 1 1 bubnmnoreka [JOK
. XUMHUYECKUE PEAKIIMU B PACTBOpAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3znen 2. HemeTasIbl H HX COeTHHEHUS
1 OO0m1as xapakTepuCTUKa XUMUYECKHIX 4 0 1 bubnmnoreka [JOK
’ snementoB VIIA-rpynmsl. [anoreHs: https://m.edsoo.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUYECKHIX
2.2 BﬂeﬁeHTOE VIApr nbl. Cepa u eé 6 0 0 bubmorexa HOK
' PYIIBL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakKTepUCTUKA XUMUYIECKUX
23 BHGﬁeHTO;) VA f“) nnsl. A30T, pocdop u ux 7 0 1 bubmorexa [TOK
. PYHHRL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as xapakTepuCcTUKa XUMUYECKHUX
2.4 Z-)J'IeHl\ieHTO]i) IVApr bl YTJIEPOI U 8 1 2 bubmorexa [IOK
' N by ' pol https://m.edsoo.ru/7f41a636
KPEMHHI B UX COCTUHEHUS
Uroro no pazneny 25
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Pa3zgen 3. MeTa/uibl M MX cCOeIMHEHUS

bu6nmorexa [IOK
3.1 06 7| 4
HIE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxkueiiniie MmeTaibl 1 UX COEIUHECHUS 16 bubnnorexa LIOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pasznea 4. Xumus u okpy:xaoias cpeaa
bubnuorexa [JOK
4.1 BemectBa u MmaTepuaibl B )KM3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
bubmnorexa [JOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipenmer xumun. Posb XuMuu B KU3HA bubnuoreka [IOK
1 1 0 0
yeJioBeKa. Tejia 1 BeniecTsa 01.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTue o MmeTo1ax MO3HAHUA B bubnuorexa [JOK
2 1 0 0
XUMUHU 06.09.2023 |  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
000pyTI0BaHHEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6nuorexa [IOK
paszeneHus cMeceu 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmorexa [TOK
8 . p p 13.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH IOBApEHHOU COJIN)»
bubmmoteka [IOK
6 A 1 0 0
TOMBI H MOJICKYIIbE 15.09.2023 | https://m.edsoo.ru/ff0d2a6¢
7 XuMHUYECKHue AJIEMEHThI. 3HAKU | 0 0 but6mmorekxa [IOK
(CHMBOJIBI) XUMUYECKHX DJIEMEHTOB 20.09.2023 | https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
8 IT 1 0 0
POCTHIC 1 CHONRIC BetllecTna 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJIIPHOE YUEHUE 27.09.2023 | https://m.edsoo.ru/ff0d2d50

[lokymeHT co3aaH B anekTpoHHon chopme. Ne nporpamma no xummm ot 13.09.2024. Ucnonnutens: Kawanosa [.T.
CTtpanuua 26 ns 42. Ctpanuua cosgara: 13.09.2024 07:54

Bl INEKTPOHHBIA
=¥ TATAPCTAH



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas Gpopmyina. BaieHTHOCTD bubmioreia LOK
pMyJIa. 29.09.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHASA MOJIEKYJISIpHAs Macca 04.10.2023 | https://m.edsoo.ru/ff0d323¢c
MaccoBast 107151 XUMHUYECKOTO bubmuorexa [JOK
12
DJIEMEHTA B COEIUHECHUU 06.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konuuectso BeniectBa. MoJib. bubmuorexa [JOK
Momnsiprast macca 11.10.2023 |  https://m.edsoo.ru/ff0d5230
14 DdusznyecKkrue 1 XUMHUYECKUE SIBICHUA. bubnuorexa [JOK
Xumuueckas peaxius 13.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMUYECKUX PEAKIUi 18.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS 20.10.2023 |  https://m.edsoo.ru/ff0d3b88
Brluncnenust koamuecTBa, Macchl
17 BEILECTBA 10 YPABHEHUSAM XUMUYECKUX bubmmorexa LHOK
t N P 25.10.2023 | https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukaiys XuMU4ecKuX peakiuii
18 (coenuHeHUs, pa3IoKEHH bubmmorexa LHOK
! P : 27.10.2023 | https://m.edsoo.n/f0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 9H I/IKJ‘IOI‘I;/; I1{4cT 123606},q el::zpl bubmmorexa LOK
H T, Hf 08.11.2023 |  https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHU
20 KonTtponpHas padora Nel mo teme bubmumoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN 10.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs rasos. Cocras bubmorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 15.11.2023 | https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H
dusznyeckre ¥ XMMHYECKHE CBOMCTBA
22 KHUCI0poa (peakimu OKUCICHUS bubmorexa HOK
p p ’ 17.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CrocoObI MoTy4YeHUsT KUCJIOPO/ia B Eu6 OK
23 71a00paTOpUU U MPOMBILUIEHHOCTH. nomaotexa I
[Ipumenenue kucnoposa [Ipaktuueckas 22.11.2023 https://m.edsoo.ru/ff0d497a
paborta Ne 3 o Teme Bu6morexa [JOK
«Ilomydenue u cobupanue https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3Yy4eHUe ero
CBOMCTB»
TennoBoii 3 PeKT XMMUIECKOI
4 peaKIuy, NOHATHE O bu6nuoreka [IOK
TEPMOXUMHYECKOM YpaBHEHHUH, 3K30- U 24.11.2023 |  https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKITUIX
TommmBo (HepTh, Yroib U METaH).
25 3ar 513H61£1/1e¢1;03 : a, CIIoCOOBI 2r0 bubmorexa [TOK
p Ayxa, 29.11.2023 | https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALEHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITomyueHnue u cobupanue KUcaopoaa bubmmorexa [TOK
_ . P poAd, 01.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOMCTBY
27 Bonopon — anemeHT u nipocroe bu6muoreka [IOK
BelecTBo. Haxoxaenue B npupojie 06.12.2023 | https://m.edsoo.ru/ff0d4dd0
)3 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bosopoa. [Ilpumenenne Bogopoaa 8.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IIonsaTHe 0 KHCIIOTaX U COJIIX bubmorexa HOK
13.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsbI moTy4eHus BOA0POia B bubnmnoreka [JOK
naboparopuu IlpakTrueckas padora Ne 15.12.2023
4 1o Teme https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [JOK
«[Tonyuyenue u cobupanue
= https//m-edsop = fNd4AD
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31 MonsipHslii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo 22.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA

32 BEIIIECTBA I'a3a I10 €Tr0 N3BECTHOM bubmmorexa LOK

= . Y 27.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
B cie 00BEMOB T'a30B I10

33 b;;l;l{e‘];ﬂ}}l:ﬂ eaIZ) rn ]1:; ocioge 3aKOHAa bubmmorexa LOK
ypag peartid i 29.12.2023 |  https:/m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIEHHI Fa30B
DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK

34
BOJIBI 10.01.2024 | https://m.edsoo.ru/ff0d587a

35 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKATOpax 12.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacelenHbie

36 u HIGI:HaCBI . eHHBIE aCTBOPBI B bubmmorexa LOK

m P PBI- 17.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBA B PACTBOPE
[TpakTiueckas pabota Ne 5 mo Teme

37 «ITpuroroBiieHHE PaCTBOPOB C bubmuorexa [JOK
onpeaeNEéHHON MacCOBOM J10er 19.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY

18 Konrponbnas padora Ne2 no teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» 24.01.2024 | https:/m.edsoo.ru/ff0d6342

39 OKcupl: COCTaB, KiIaccudUKaIus, bu6nuorexa [IOK
HOMEHKJIaTypa 26.01.2024 | https://m.edsoo.ru/ff0d664e
IToydenne 1 XUMHYECKHE CBOMCTBA

40 KHCHy;THLIX OCHOBHBIX ¥ aM(DOTEPHBIX bubmorexa LIOK

’ p 31.01.2024 | https:/m.edsoo.ru/ff0d664e
OKCHJIOB

41 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmnoreka [JOK

HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d67ca
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[TonyueHne n XuMU4ECKHE CBOMCTBA bubnmnoreka HOK
42 .
OCHOBaHUU 07.02.2024 | https://m.edsoo.ru/ff0d67ca
43 Kucnotsl: cocTas, kitaccupukanus, bubnmnoreka HOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0dfee2
[TomydyeHue U XUMHYECKUE CBOMCTBA bubnmoreka [JOK
44
KHCJIOT 14.02.2024 | https://m.edsoo.ru/ff0dfee2
Coiu (cpenHue): HOMEHKIaTypa
45 cnoco((SLII) HILJI )eHmI XI/IMI/I‘IZSK;IG bubmmorexa [IOK
© YHCHIA, 16.02.2024 | https:/m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6. Pemenue
46 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 21.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
47 ['eHeTnyeckas cBsI3b MEX]y KJIaccaMu bubnnorexa [JOK
HEOPraHUYECKUX COCTMHCHUI 23.02.2024 | https://m.edsoo.ru/00ad9a50
43 O06o011eHre U cucTeMaTHu3alus bubnmoreka [JOK
3HAHUN 28.02.2024 | https://m.edsoo.ru/00ad9cb2
Kourponsnaast padora Ne3 mo teme
49 "O(I:{HT(I))BEEIIZ Ij I'c)lccr,IT HEO FZHI;{;V([JKI/IX bubmmorexa [TOK
. ”H P 01.03.2024 | https://m.edsoo.ru/00ad9ela
COEINMHEHUH
[TepBbie MOMBITKU K1accupUKAIIH
50 XUMHAYECKHUX dieMeHTOoB. [lonsatue o bubmorexa LOK
) 06.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXoIHbIX SJIEMEHTOB
ITepnoanueckuil 3aK0H U
51 HCpI/IOI[I/ILIeCKaSI cHUCTeMa XUMHUYECKUX bubmorexa LIOK
pHOA 13.03.2024 | https://m.edsoo.ru/00ada52¢
anemenToB /1. 1. MeHnaeneeBa
52 Ilepuoapl, TPYHOIIEL, IOATPYIIIIBI Bubmaorexa IIOK
PHOJBL TPY - HOATPY 15.03.2024 | https://m.edsoo.ru/00ada52¢c
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53 Crpoenue atromoB. COCTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl 20.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04EK
54 aToMoB 31eMeHTOB [lepuoanueckoi bubmorexa HOK
PHOA 22.03.2024 | https://m.edsoo.ru/00adabbe
cuctemsl [. . MeneneeBa
XapakTepucTuKa XMMUYECKOTO
55 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[lepuoauueckoii cucreme /1. U. 03.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
56 JUISl pa3BUTHS HayKH U npakTtuku. J[. 1. bu6nuoreka [IOK
MenneneeB — y4&€HBIN, e1aror u 05.04.2024 | https://m.edsoo.ru/00ada96e
rpakaHuH
57 DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XHMHYECKHUX 3JICMECHTOB 10.04.2024 | https://m.edsoo.ru/00adaab8
58 HNonnas xumuueckas cBsizb brbmorexa [TOK
12.04.2024 | https://m.edsoo.ru/00adac34
59 KoBanenTHast HenossipHasi XuMH4YecKast bu6muoreka [IOK
cBs3b. KoBanenTHas HenossspHas 17.04.2024 | h Bubmmoreka [IOK
XUMUYECKASACBA3b https://m.edsoo.ru/00adaab8t
tps://m.edsoo.ru/00adaab9
bubmmoteka [IOK
60 CreneHp OKucIe
TCHCHD OKMCITCHIA 19.04.2024 | https://m.edsoo.ru/00adae28
61 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
peakuuu 24.04.2024 | https://m.edsoo.ru/00adb076
62 OKHCIUTEIN U BOCCTAaHOBUTEIU bubmorexa TIOK
26.04.2024 | https://m.edsoo.ru/00adb076
63 Kontponbnas pabota Ne4 o teme bubnuorexa [JOK
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«Ctpoenue aroMa. XUMUYECKast 03.05.2024 | https://m.edsoo.ru/00adb486
CBS3bL)
PezepBHblit ypok. O6o01eHuE 1 bub6nuorexa LIOK
64 . 1 0 0
cucTreMaTu3alus 3HaHu’ 08.05.2024 | https://m.edsoo.ru/00adb33c
65 PesepBHbIil ypok. O60011eHIE 1 1 0 0 bubnmoreka [JOK
CHUCTEMATHU3AINI 3HAHUHN 10.05.2024 | https://m.edsoo.ru/00ad9cb2
66 PesepBHelil ypok. O60011eH1E 1 1 0 0 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu! 15.05.2024 | https://m.edsoo.ru/ff0d61c6
6 17.05.2024
1 0
7
6 22.05.24
8
OBIIEE KOJIMYECTBO YACOB 68 4 6
I10 ITIPOI'PAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IIpakTuyeckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuil 3aKoH.

1 [lepuoanueckas cucrema 1 0 0 bu6nunorexa [JOK
XUMHYECKUX deMeHToB J[. U. 01.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOC 3MeHE

2 CBEI?IIC{TJI:I XEI;H/II;F:CII:HI;I( :[JI:M:HHTI/;B 1 0 0 bubmorexa [IOK

. 06.09.2023 | https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa | 0 0 bubmuoreka [IOK
D,OKyMeHT Co3aH-B-3AeKTPOH unl‘g{r‘%grMraal;\llgd;{pen(EégI:IllﬁaBs\H\;luenﬁ;[l‘PnT 13.09.2024. UcnonxsuTtens. Kaluanosa ﬂ'T. 08.09.2023 htt S//medso' '3ﬂEKTPOHHb”a
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Bupl XuMHY€ECKOU CBSA3U U THUIIEI

KPUCTAJUIMYECKUX PELIETOK

13.09.2023

bu6nuoreka [IOK
https://m.edsoo.ru/00adbac6
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Kontponbnas padota Nel mo teme
5 «IToBTOpEHNE U yriry0iIeHre 3HAHUI
P yry 15.09.2023
OCHOBHBIX pa3JIeIoB Kypca 8 Kjaccay
6 Knaccugukanus XumMmuaeckux bubnuoreka [IOK
peaKUuii MO pa3IMYHbIM ITPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
TlonsaTue o CKOPOCTH XUMHUYECKOU
7 €aKINU HOHHpTI/Ie 0 TOMOT'€HHBIX U bubmmorexa LOK
peakitii. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TFeTEPOTCHHBIX PEAKIUIX
IToHsATHE O XUMHUYECKOM
aBHOBecHU. PaKTOPHI, BIUSIOIINE
8 fla CKOPOCThH XHMHHSCKOIZ €aKInU U buGnnorexa LIOK
p p 27.09.2023 | https://m.edsoo.ru/00adc28c
MMOJI0KEHNE XUMUYECKOTO
paBHOBECHs
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubnuorexa [JOK
peakuu 29.09.2023 | https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECCKON
10 ch:)o a pC e u ciabbie bubmmorexa LHOK
u naun. CHILHBIE U CIIa0bI
A At 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEeHHUS peakui bubnnorexa LIOK
yp p 06.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE NPEACTABICHUIN bubmuorexa [JOK
00 PIIEKTPOIUTUIECKON 11.10.2023 |  https://m.edsoo.ru/00add5d8
IUCCOLINAIINU
XnMHUyecKkre CBOMCTBA COJieil B
13 CBETE IIPEICTABICHUNA 00 bubmorexa LIOK
peA N 13.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLUALINN
14 ITonsTHE O THAPOIU3E CONEH bubmuoreka [IOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
O06o001IeHre U cHCTeMaTH3aIus bubnmnoreka HOK
15 N
3HAHUHU 20.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenne 3xcnepuMeHTAILHBIX bubnmorexa [IOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padota Ne2 o teme
17 «ODJIEKTPOIUTHYECKAs] TUCCOIHAIHS bubmmorexa LOK
p A 1AL 27.10.2023 | https://m.edsoo.ru/00addec0
XUMUYECKHUE PEAKIIMHU B paCTBOPaX»
OO01ast XapaKTePUCTHKA FaJIOT€HOB.
18 XHIJquCKI;Ie CBEﬁCTBa Ha MpuMepe bubmmorexa [TOK
p p 08.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CoJissHast KUCIIOTa,
19 XI/IMII/)IIIeCIfI/IS CEOﬁCTBa MOJyUCHHE bubmmorexa LOK
’ ya ’ 10.11.2023 | https://m.edsoo.ru/00adel04
MPUMEHEHUE
ITpakTruyeckas pabora Ne 2 o Teme
20 «ITonydenne consTHON KUCIOTHI bubmmorexa [TOK
yi - . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Brruucnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEaKIiii, €CJIM ONH U3 bubnnorexa LIOK
PeaKiuH, A 17.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO6mrast XxapakTepucTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbeie MOIUGUKAIIUN CEPHI.
3 HaxoxneHnue cepel U €€ coeAMHEHUN bu6muoreka [IOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnmnoreka [JOK
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(bU3UYECKre U XUMHUYECKUE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIIOTA,
25 ¢busnvecKne 1 XUMUYEeCKHe bubmioreia LIOK
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XUMUYECKHE peaKkllui, JIexKallnue B
OCHOBE TPOMBIIUIEHHOTO CIIOC00a

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2023 |  https://m.edsoo.ru/00adec8a
OKpY’Karollen cpebl COeTUHEHUSIMU
cepsl

7 Beruucnenue MaccoBOi JJOJIM BBIXO/1a bubnuorexa [JOK
MIPOJYKTa peaKiuu 08.12.2023 | https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa SJIEMEHTOB

)3 VA-rpynmsl. A3oT, bubnmnoreka [JOK
pacnpocTpaHeHue B IPUPOJIE, 13.12.2023 |  https://m.edsoo.ru/00adeeat
¢u3nyecKkrue 1 XuMHUYECKHE CBONCTBA
AmMmuak, ero GpU3nM4ISCKHe 1

29 XUMHUYECKHE C(113)OI>'ICTBa IIOJIyYEHHUE U bubmmorexa LIOK

’ 15.12.2023 | https://m.edsoo.ru/00adf004
IpUMEHEHHE
ITpakTryeckas pabora Ne 3 o Teme
30 «IlonydyeHne aMMuaKa, U3y4eHUE €T0 Bubmorexa LIOK
. 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bu6nuorexa [JOK
XUMHUYECKHUE CBOKCTBA 22.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U coJiel

39 aMMOHUS B KaU€CTBE MUHEPAIIBHBIX bu6muoreka [IOK
ynobpenuit. Xummuaeckoe 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl
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COETMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) n
33 (1)00(%)0 pHaSI ann((l))Ta (b(blfiil/l(qe)CKHe u bubamorexa LHOK
P . 29.12.2023 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IOTy4YeHUE
Hcnons3oBanue pocdaros B
34 KaueCTBE MUHEPATBHBIX YIOOPEHUH. bubnmnoreka HOK
3arpsi3HeHue NPUPOJHON CpeIbl 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B
35 pu z fal E)mnzecxie Y XUMUYIECKUE bubmorexa [TOK
PHPOAE, 12.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepona, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKonornyeckue mpoOIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepona (IV)
37 YronbHasg KUCIIOTA U €€ COJIU bubmmorexa LOK
© 1o ceco 19.01.2024 | https://m.edsoo.ru/00ac006¢
ITpakTuyeckas pabora Ne 4 o Teme
38 "[losnydyeHue yriaekuciaoro rasa. bu6muoreka [IOK
KauecTtBeHHas peakuus Ha KapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHavanbHbIE 110 00
39| opramscexux nemeersax ko bimnorera LIOK
P B 26.01.2024 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yIIIepo/ia
40 Kpemnuuii u ero coeguuenus bubmorexa [TOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
41 [Ipaktuueckas padota Ne 5. bubnmoreka [{OK
Perienne sKcrepuMeHTalbHbIX 02.02.2024 |  https://m.edsoo.ru/00ae0bf
3aja4 2
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o teme «Baknenmmue
HEMCTAJJIbI HUX COCAUHCHUA)>
Kontponbnas padota Ne3 o teme
42 «Baxuelnme HeMeTaJUIbI U UX bubmmorexa LOK
07.02.2024 | https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO6m1as XxapakTeprucTruKa
XHUMHYECKHUX 3JIEMEHTOB —

43 METaJII0B. MeTainuecKkas CBs3b U bubmuorexa [JOK
MeTaJlJIn4ecKasi KpUCTalInyecKas 09.02.2024 | https://m.edsoo.ru/00ae103¢
pemérka. PU3n4YecKre CBOMCTBa
METaJIOB
XUMHUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMUUECKHUI PSIT bubnnorexa LIOK

p . p 14.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJJIOB
O61ue cnocoObl MOTydYeHHs
MetauioB. CruiaBel. Berauciienus mo

45 aBHEHHUSIM XUMHUYECKUX PEAKIINU bubnmorera [TOK
yp p ’ 16.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COICPKUT
puMecu

46 IloHsTHE O KOPPO3UU METAIIIOB bubmorexa LOK

PP 21.02.2024 | https://m.edsoo.ru/00ael278
bu6nuorexa [IOK

47 €JIOYHBIE METAJJIbI
m 23.02.2024 | https://m.edsoo.ru/00aec14b2
OxcuIpl U TUAPOKCU Bl HATPUS U bubmuoreka [IOK

48
KaJTus 28.02.2024 | https://m.edsoo.ru/00ac14b2

49 [lemouHO3eMENbHBIC METAILTBI — bubnmoreka [JOK
KaJIbIUU 1 MarHUH 01.03.2024 | https://m.edsoo.ru/00ael5¢8

50 Baxueiinme coeAuHEHUS KATbITUSI bubmuorexa [JOK
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01.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 06.03.2024
57 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTPaHEHUS 08.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "}IrzéCTKOCTL BO,IZ)[BI U METOJIbI €6 bubmorexa [TOK
| 13.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuorexa [JOK
>4 Admomuiil 15.03.2024 | https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [IOK
55
THAPOKCH]IA 20.03.2024 | https://m.edsoo.ru/00aclc64
bubmuorexa [JOK
36 Keneso 03.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIM XKene3a bubnmnoreka [JOK
(IT) n xene3a (I1I) 05.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06001IeHre U CUCTEMATU3AIIHS
3HaHUI 10.04.2024
ITpakTryeckas padota Ne 7.
59 Pemrenne sxcriepruMeHTANBHBIX 3a/1a4 bubmmnoreka [JOK
1o Teme «BaxkHenime MeTamibl U X 12.04.2024 | https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruncnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKITUi, €CIIM OJUH U3
60 peareHToB /1aH B U30BITKE WU bubmumoreka [IOK
COACPKUT MpuMecH. Beruncnenus 17.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JIOJIH BBIXOJa MPOyKTa
peakuuu
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61 O06o001IeH e U cuCTeMaTH3aIus | 0 0
3HaHUI 19.04.2024
Kontponbnas padota Ne4 o teme
62 «BaxHeinme MeTalIbl U UX 1 1 0
24.04.2024
COETUHEHUS»
BemecrBa u marepuassl B bubnuoreka [IOK
63 . 1 0 0
MOBCETHEBHOM KM3HU YEJIOBEKa 26.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 0 0 bubnuoreka [IOK
OKpY>KaroIlen cpeJibl 03.05.2024 | https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 0 0 bubnmnoreka [JOK
AKOJIOTUYECKHX TIPOOIeM 08.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U | 0 0 bu6mmoreka [IOK
CHUCTEMaTHU3aIlUs 3HAHUM 10.05.2024 | https://m.edsoo.ru/00ae0d0a
PezepBHblit ypok. O6o01eHne u bu6nuoreka [IOK
67 . 1 0 0
cucTeMaTu3alus 3HaHu! 15.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eH1E U | 0 0 bu6muoreka [IOK
cucTeMaTHu3alus 3HaHui 22.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1IO 68 4 7
I[TPOI'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 8 kiacce/ ['abpuensta O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxkrronepHoe obmectBo «M3narensctBo «IIpocBerienne»

» Xumus, 9 xknacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AxknnonepHoe obiectBo «M3narensctBo «IIpocBemeHuey

Tabuiel: [lepuoandeckas cucteMa XuMHIeCKUX demeHToB 1. U.
MenneneeBa, TabHIa paCTBOPUMOCTH, SJICKTPOXUMHUCCKHUH PsIJ] HAIPSHKEHUS

MCTAJIJIOB

METOANUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb.-
Peanuzauus-rpedoBanuii-®I"OC-0cHOBHOTr0-00111€r0-00pa30oBaHusl. -

Meroanueckoe-mmocooue-aisa-yunrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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Jlnct cornacosanus k gokymeHTy Ne nporpamma no xumumn ot 13.09.2024
WHnunaTop cornacoBanus: Kawanoea [.T. OQupekTop
CornacoBanue nHnyumpoBaHo: 13.09.2024 07:54

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Kawanoea [.T. A
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