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[IporpamMma 1Mo XUMHUM Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenacrasieHHbx B @PI'OC 00O, a Taxke Ha ocHOBe (penepanbHOI pabouelt MporpaMMel
BOCIIMTAHHUS M C Y4€TOM KOHLEMIMH MpENofaBaHusi y4eOHOro mpeaMera «XuUMUs» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanumn.

JlaHHasi mporpaMma KOHKPETH3UPYET COJEpXKaHHe CTaHJapTa, JaéT pacupeesieHHe YYeOHBIX 4acoB
[0 paszienaMm Kypca, MOCIEHI0BAaTEIbHOCTh H3YUEHUS TEM U pPa3feiioB C Y4ETOM MEXKIPEIMETHBIX H
IIPEIMETHBIX CBSA3EH, JJOTUKN y4EOHOT O Mpoliecca, BO3PACTHRIX 0COOEHHOCTEH ydamuxes. [nst peanuzauuu
paboueil mporpaMMbl H3y4eHUs] Y4€OHOTO IpeaMeTa «XUMUs» Ha dTale OCHOBHOTO OOIIero oOpa3oBaHUs
y49eOHBIM TUIAHOM THMHA3WHM OTBeAeHO 136 dYacoB, B TOM 4mHCIEe Ha KOHTPOJbHBIE PabOTBI- 7 YacoB,
npaktudeckue padbotsl 13 wacoB CozaepkaHue MpoTrpaMMbl HAlpaBJIEHO Ha OCBOeHME ydammmucs YY/[ Ha
06a3oBoM ypoBHe, uTo cooTBeTcTByeT @OIT O0O0.

1. COAEP KAHUE YYEBHOI'O ITPEJIMETA.

8 KVIACC
IlepBOoHaYa/IbHbIE XMMHUYECKHE TOHATHUSA
[Ipenmer xumuu. Posib XMMUM B KU3HU YEJIOBEKAa. XUMHS B CUCTEME HayK. Tena u Beniectsa. Ousnyeckne
CBOMCTBa BellecTB. ArperaTHoe cocTosiHME BemlecTB. [IoHsATHE O MeTojax IMO3HaHUS B XUMHUU. YHCThIE
BemiecTBa U cMecu. CriocoObl pa3ienieHus: cMece.
ATOMBI ¥ MOJIEKYNBl. XHUMHUYECKUE IEMEHTBI. CHMBOJIBI XUMHYECKUX 3J€MEHTOB. IIpocThle M ClOKHBIE
BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.
Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XHMHUYECKHMX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemectB. OTHOcHTenpHass aromMHas Macca. OTHOcUTENbHAs MOJIEKyJsipHas Macca. MaccoBasg 107
XUMHUYECKOTO JIEMEHTA B COCTUHEHUH.
KonnuectBo BemectBa. Moab. MonsipHas macca. B3auMoOCBsI3b KOJIMUECTBA, MACChl U YMCIIa CTPYKTYPHBIX
eauHuIl BeulecTBa. Pacu€rsl mo popmynaM XUMHUECKUX COECTMHEHHM.
@u3nuecKkue U XMMHUUYECKHE SIBJICHUA. XMMHUYECKass peakuus U e€ NMPHU3HAaKU. 3aKOH COXPaHEHUs MaccChl
BEILIECTB. XUMHUYecKHe ypaBHeHUs. Knaccudukanus XUMHUYECKMX peakuui (COelIMHEHUs, pa3iokKeHHs,
3aMernieHus, 0OMeHa).
Xumuueckuil IKCnepumenm:
3HAKOMCTBO C XMMHYECKOH MOCYAOH, MpaBwiaMu paboThl B JlabopaTopuu W Hpuémamu oOpallleHus c
n1abopaTopHbIM 000pYyJOBaHUEM, U3YUYEHUE M ONHMCAHME (PU3MUYECKUX CBOMCTB 00pa3llOB HEOPraHUYECKUX
BEIECTB, HaOmogeHue Qusmueckux (TUIaBIEHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJCHCAlUS BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHHE MEIAHON IPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHUCJIOTOW) sABJIEHUH, HAOIMIOJEHHE U ONHUCAaHWE MPHU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pasjo’KeHHE caxapa, B3aUMOJICHCTBHUE CEpHOM KHCIOTHI C XJIOpUIOM Oapus,
paznoxxenue ruapokcuna Meau (I1) mpu HarpeBanuu, B3auMoIeliCcTBUE kene3a ¢ pactBopoM conu meau (1),
U3y4YE€HHE CIOCOO0B pa3/eleHHs CMeceil: ¢ TOMOIIbI0 MarHuTa, (GUIBTPOBAHHE, BbIMAPUBAHUE,
TUCTUIUTSIIMS, Xpomarorpadusi, MPOBEICHUE OYUCTKHA TOBAPEHHOW COJM, HAONIOJEHHWE U OIHUCAHHE
pe3ylbTaTOB MPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJenei
MOJIEKYI (IIapOCTEPKHEBBIX).
Bakneiiiue npeacTaBuTe I HEOPraHUYeCKUX BellecTB
Bo3snyx — cmecs razos. CocraB Bo3nyxa. Kucmopon — anmeMeHT M mnpocroe BemectBo. Haxoxxnenue
KHCJIOpoAa B MpHpoje, GU3NUecKue U XMMHUYEcKHe cBoicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciopoaa. CriocoObl MoJydeHus: KMUCaopoia B 1abopaTopuy U MpOMbIILUIeHHOCTH. KpyroBopoT kucnoposaa
B nipupoje. O30H — ajutoTpoIiHas MOAU(UKALIUSA KUCIOPOa.
TennoBoit »pdekT XuMHUUECKOM peakluuu, TePMOXUMHUYECKHE YpaBHEHUS, H3K30- U OSHAOTEPMHUYECKHUE
peakuuu. TorumBo: yrojib M MeTaH. 3arps3HEHUE BO3yXa, YCUJIEHUE MapHUKOBOro 3¢ dekra, pazpyieHue
030HOBOTO CJIOSI.
Bopopoa — anemeHT u mpocToe BeniecTBo. HaxoxxaeHne Boopoja B Ipupojae, GU3NIEeCKue U XUMHUECKHUE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI oTyueHus. KuciaoTs! u conu.
MonsipHblii 00bEM ra30B. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.
®usnueckue cBoiicTBa BOJAbl. Boma kak pactBoputenb. PacTBopbl. HachlllleHHBIE M HEHACBHIICHHBIC
pactBopbl. PacTBOpHUMOCTH BelecTB B BOAE. MaccoBas 10J1s BEIIECTBA B PaCTBOpE. XUMHUYECKHUE CBOMCTBA



BoJbl. OcHoBaHus. Poib pacTBOpOB B IpHUpPOJAE M B KU3HU 4YelloBeka. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHHe NpUpOIHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccugukanus neopranmyeckux coeanHeHui. Oxcuapl. Kimaccudukanus OKCHAOB: cosieoOpasyromme
(ocHOBHBIE, KUCIOTHBIC, ampOTepHbIe) U HecosicoOpasyromue. HomeHnknatypa okcunoB. Dusmueckue u
XMUMHMUECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuios.

OcnoBanms. Knaccugpukanuss ocHOBaHWi: HIENOYM M HEpacTBOpHMBbIE OcCHOBaHWs. HomeHkmaTypa
ocHoBaHui. duU3nyecKue U XMMUYECKUE CBOMCTBA OCHOBaHUM. 1loiryueHne oCHOBaHUM.

Kucnorsl. Knmaccudukanus xkucnor. Homenknarypa kuciaot. @u3ndeckie 1 XUMHYECKHE CBOMCTBA KUCIIOT.
Psapn akruBHoctu metaiuioB H. H. bekerosa. Ilomydyenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue u XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.
I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeesIiCeHNE COAEp KaHMsI KUCIopoia B BO3/AyXe, MOJIyYeHne, cOOMpaHue, paclio3HaBaHUe U
U3Y4YE€HHE CBOMCTB KHCIOpOJa, HaOJIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCIOBUS
BO3HMKHOBEHHUS U NpPEKpalleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMy OKCUIOB M ONHCAHUE UX
CBOWCTB, TMOJy4eHHE, COOHMpaHHWe, paclo3HaBaHWE MW U3YYEHHE CBOWCTB BOJOpoja (TOpeHHe),
B3auMoJieiicTBue Bojaopona ¢ okcugom Meau (1) (BO3MOXHO WCIONIB30BAaHUE BHUICOMATEPUATIOB),
HabmoieHre o0pa3oB BEUIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEJOBAaHHE 0COOEHHOCTEH pacTBOPEHNUS BEILIECTB
C Ppa3NUYHOM PpPACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM  JI0Jei
pPacTBOPEHHOTO BELIECTBA, B3aUMOJEHCTBHE BOJBI C METaUIaMHU (HATpHEM U KajbliieM) (BO3MOXKHO
HCIOJIb30BAHME BHJIEOMATEPHANIOB), HCCIEA0BaHWE OOpa3loB HEOPraHMYECKHX BEUIECTB PA3IUYHBIX
KJIacCOB, HAOJIOJIEHHE M3MEHEHUS OKpAacKH HHAMKATOPOB B pacTBOpax KHUCIOT W UIENIOYeH, H3ydyeHue
B3auMoeiicTBus okxcuma menu (II) ¢ pactBopoMm cepHOM KHUCIOTBI, KHCIOT C METaLIaMH, PEaKIui
HEWTpaNIN3alnuy, TMOJYyYEHUE HEPACTBOPUMBIX OCHOBAHMHM, BBITECHEHHWE OJHOTO MeTala APYTMM W3
pacTBOpa COJIM, PEHIEHUE HKCIIEPUMEHTAJbHBIX 3aJad MO TeMe «BaxHeHlIme KiacChl HEOPraHU4EeCKUX
COEIUHEHUNY.

IMepuonuveckuii 3akon u Ilepuoguyeckass cucrema xummu4yeckux iemenTroB JI. U. MenneneeBa.
Crtpoenue atoMmoB. XumMuyeckas ¢Bsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBpie MOMBITKM KiIacCU(UKALMN XMUMHUYECKUX 3JeMeHTOB. [IoHSATHE O Tpymmax CXOAHBIX 3JIEMEHTOB
(1Ie7oYHbIe U 1IET0YHO3EMEeNbHBIE METAJUIb, TaJOreHbl, UHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpPhIe 00pa3yroT
amoTepHbIe OKCUIbI U THIPOKCH/IBI.

[lepuonuueckuii 3akoH. Ilepumogmyeckass cucrema xumuueckux odnemeHtoB [J[. WM. Menaeneesa.
Kopotkonepuoanas u amuuHonepuoHas Gopmsl [lepuoanyeckoil cucteMbl XumMuueckux snneMmentos Jl. 1.
MenpneneeBa. [lepuoas! u rpynnsl. @u3znyueckuil CMbICI HOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIIIbI
3JIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIx sifep. M3orombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000JI0YeK
aToMOB nepBbix 20 xumMudeckux 3aeMeHToB [lepuonnueckoit cucremsl JI. 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA 110 €ro MoJjokeHuro B [lepuoauueckoii cucreme 1. . Menneneesa.
3aKOHOMEPHOCTH  HM3MEHEHHUsl paadyca aTOMOB  XUMHUYECKHX  JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3nauenue Ilepumommueckoro 3akoHa u lleproanyeckoil CUCTEMBI XMMUYECKMX 3JIEMEHTOB I Pa3BUTHS
Hayku U npaktuku. JI. 1. Menaenees — yd€HbIN U IpayKJaHUH.

Xumuyeckas cBs3b. KoBaneHTHas (MOJIIpHAsi U HEMOJSPHAS) CBSI3b. DIEKTPOOTPUIIATEIILHOCTh XUMUYECKIX
anemMeHTOB. loHHas CBs3b.

Crenenp oxucieHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipomeccel  OKHCIEHHS W
BOccTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3loB BEIIECTB METAIJIOB M HEMETAIOB, B3aUMOJICHCTBHE THAPOKCHIA LIMHKA C PACTBOPAMHU
KHCJIOT U LIEJoUYe, MPOBEACHUE ONBITOB, MJUTFOCTPUPYIOUIUX TPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakliuy pa3iokKeH!sl, COEIUHEHUS).

Mesicnpeomemmnuoie céazu



Peanuzamusi MeXNpeaMETHBIX CBsI3ed MpU HM3YYEHUHM XUMUU B 8§ KJIACCe OCYIIECTBISIETCA uepes
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSITHM, TaK U MOHATUN, SBISIOMIUXCS CUCTEMHBIMHU
JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTecTBCHHO--HAYYHbIE TOHATHS: HAy4HBIH (akT, THUMOTEe3a, TEOpHs, 3aKOH, aHAJIMU3, CHUHTE3,
KJIacCU(UKAIs, MEePUOJUIHOCTh, HAONIOJACHUE, AKCIEPUMEHT, MOJCIHUPOBAHUE, H3MEPEHUE, MOJICNb,
SIBJICHHE.

du3uKa: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUYECKUIN 3apsill, BEIIECTBO, TeNO, O00BEM, arperarHoe COCTOSHUE BEHIECTBA, Ta3, (U3UUYECKHE
BEJIMYMHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TUTAHEThI, 3BE3/1b1, CoTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIbl, TOPHBIC IMOPOMIBI, IOJIC3HBIE HCKOIAEMbIC, TOILIUBO,
BOJIHBIE€ PECYPCBHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

[lepuoguueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB JI. M. MenzaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKUX AJIEMEHTOB IMEPBLIX TPEX MEPHOJIOB, KU,
Kbl M WX COCJUHEHUN B COOTBETCTBUM C IOJIO)KEHUWEM 3JIeMEHTOB B Ilepuomumueckoil cucreme u
CTPOEHHUEM UX ATOMOB.

Crpoenue BeniecTBa: BUIAbl XMMHUYECKOW CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB
BEIIECTBA OT TUIMA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB. XHWMHUUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIUXCS K Pa3JIMYHBIM KJacCaM HEOPTaHWYECKUX COCIMHEHUMN, FT€HETHYECKas CBSI3b HEOPTraHMYECKHX
BEIIECTB.

Knaccudukanus XUMUYECKUX PEaKIUid MO0 Pa3IuYHBIM IMpHU3HAKaM (IO YHCIY U COCTaBy y4YacCTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TEIIOBOMY (D (eKTy, M0 M3MEHEHHUIO CTEIeHEH OKUCICHUS XUMHYECKUX AJIEMEHTOB,
Mo oOpaTUMOCTH, IO YYacTHIO KaTajiu3aTopa). DK30- M SHIOTEPMUUYECKHE PEaKIMH, TEPMOXHUMHYECKHE
YpaBHEHHUS.

[Tonatue o ckopoctu xumuyeckod peaknuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATUMBIX XUMHYECKHX
peakuusx. [loHsSTHE O TOMOrE€HHBIX W TEeTEepOreHHbIX peakuuax. [lonstue o karamuze. Ilonsatrne o
XUMHUUYECKOM paBHOBecHH. DakTopbl, BIUAIONIME HA CKOPOCTh XMMHYECKOM pEaKIUU M TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENBHBIC PEAKIIMK, SJICKTPOHHBIM OajaHC OKHCIMTEIBHO-BOCCTAHOBUTEIBLHOM
peakuuu. CocTaBieHUE YpaBHEHUU OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMH C HCIOJIb30BAaHUEM
METO/Ia JIEKTPOHHOTO OaJlaHca.

Teopust 3JIEKTPOJIUTHUYECKOM AUCCOIMALIUM. OJEKTPOJUTBI M  HEINEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JHMCCOIMAMUA BEIIECTB C Pa3jIMYHbIMU BHUAAMU XUMHUYECKOW CBsA3U. CTemneHb IUCCOIMAIIMH.
CuiibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHsI NMPOTEKAHHMS PEaKIMi MOHHOTO OOMEHa, IMOJIHBIE M COKpAaIIEHHBIC
WOHHBIE ypaBHeHHs peakuuid. CBONCTBAa KHUCIOT, OCHOBAaHMW U COJel B CBeTe NpPEIACTaBICHUN 00
AJIEKTPOJIUTUYECKOMN aucconuanu. KauecTBeHHbIE peakiiny Ha HOHBI. [loHsATHE O TUIpOIU3e COJeil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISAMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMeTauloB (Tpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHUIa HATpHs), HUCCIEAOBAHUE 3aBUCHUMOCTH
CKOPOCTM  XMMMYECKOH  peakiMM OT  BO3ACHCTBUS  pa3iMYHbIX  (AKTOpOB,  HCCIEIO0BaHHE
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOLEecca JUCCOIMALMU KUCIOT, IIeIo4ell U cosel (BO3ZMOXKHO
HCIOJIb30BAHUE BHJIEO MATEpUAJIOB), IPOBEJIEHHE OIBITOB, WUIIOCTPUPYIOUIUX MPU3HAKK IPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJCNCHHE Ta3a, 00pa3oBaHME BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHUCIMTEIBbHO-BOCCTAHOBUTENBHBIX  pEakUMi  (TOpEeHHME, PEaKIHH
pa3iIoKeHus, COEIMHEHN), PACIIO3HABAHNE HEOPTraHUUECKUX BELIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMN
Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajubl 1 MX cOeJUHEHHSA



OOmast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTENIECHH OKUCIICHHS.
Ctpoenrie U (QU3MUECKUE CBOICTBAa MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUYECKHUE CBOMCTBA HA MpHMEpE
xjiopa (B3aUMOJCHCTBHME C MeETaulaMH, HEMEeTallaMHu, Iesnodyamu). XsopoBojaopod. CoJisiHas KucoTa,
XMUMHMUYECKHUE CBOICTBa, NOJydyeHHE, INpUMeHeHue. JlelicTBue Xjopa M XJIOPOBOJOPOAA HA OpPraHU3M
yenoBeKa. BakHenmme XJI0puIbl U UX HAXO0XKJIECHHUE B IIPUPOJIE.

OOmias xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CtpoeHne u (pu3nyeckre CBONCTBAa MPOCTHIX BEIIECTB — KUCIOPOJA U CEpbl. AJIOTPOIHBIE
MOM(UKAIIIN KUCIOPOJa M Cephl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOIOPO, CTpOeHUE, (pU3HUecKue u
XUMHUYECKUe cBoWcTBa. OKcHIbl Cepbl Kak MPEACTaBUTENM KUCIOTHBIX OKcuIoB. CepHas KHCIIOTa,
bus3nyuecKkne W XMMHYECKHE CBOMCTBA (0OIIME KakK TPEACTaBUTENs Kilacca KHUCIOT U CHEU(UICCKHE).
XUMUYECKHE PEAKIMH, JIeKAIUe B OCHOBE IPOMBILUIEHHOTO CIOCO0a MOJY4eHUs] CEPHOM KHUCIOTHI.
[Ipumenenne cepHoit kucioThl. CoJM CEpHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha Ccyiab(}ar-HoH.
Haxoxnenne ceppl m €€ COeAVHEHMH B IpUPOJE. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelsl
COEIMHEHUSIMU cepbl (KHUCIOTHBIE JOXJIW, 3arpsi3HEHUE BO3QyXa M BOJOEMOB), CHOCOOBI €ro
MpeI0TBPALLEHUSI.

OO6mrast xapakTepucTUKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTePHbBIE CTETICHU
OKHUCJIEHHS. A30T, paclipoCTpaHEeHUE B IPUpoe, (PU3HUECKUe U XUMHUYecKHue cBoiicTBa. KpyroBopor azora B
npupoje. AMMHaK, ero pU3NYecKue U XMMHUYECKHUE CBOICTBa, MojiyyeHue u npumeHenue. Conu aMMoHMUS,
ux (pusmveckre U XMMHUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiys Ha HOHbl aMMOHHUS. A30THast
KHCII0Ta, €€ MoJyyeHue, Gu3nyecKkue U XUMHUUYECKne CBOICTBA (00IIMe KaKk MpeaCcTaBUTeNs Kilacca KUCIOT U
cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJEM aMMOHHUS B KayecTBE MHUHEpaIbHBIX YAOOPEHUH.
XUMUYECKOe 3arps3HEHHE OKpPY)Kalollleld cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE NTOKIH, 3arpsi3HEHUE
BO3]lyXa, MOUYBbI U BoJ10EMOB). Docdop, amnoTponHsie Moaudukanuu Gocdopa, pusnueckre U XUMHUECKHE
cBorictBa. Oxcun docdopa (V) u dhochopHas kucinora, pu3ndecKue U XUMUYECKAE CBOMCTBA, MOJTyYCHHE.
Hcnonws3oBanne ¢ocdaToB B KaueCTBE MUHEPATBHBIX yI0OPESHUM.

O6mras xapaktepuctuka 31eMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEepPHBIE CTETICHU
OKHUCJICHHA. YTIEpoJ, aUIOTPONHble MOAM(UKAIMKN, PacHpOoCTpaHEHHWE B IMpHUpoje, (uznueckue u
XUMUYECKHe cBoWcTBa. AncopOius. KpyroBopot yraepona B mpuposae. OKCuapl yriepoaa, ux Gpu3ndecKue
U XUMHYECKHE CBOICTBA, JEHCTBHE HA >KMBBIE OPraHU3MbI, MOJyY€HHWE U MPUMEHEHHE. DKOJOTHYecKHe
npoOieMbl, CBs3aHHble ¢ okcugoMm yriaepona (IV), rumore3a rio0adbHOrO MOTEIUICHUS KIUMaTa,
MapHUKOBBIN 3P deKT. YTroibHas KUCIO0Ta U e€ COJM, UX (PU3HUecKrue U XMMHYECKHUEe CBOMCTBA, MOJIyYeHHUE U
npuMeHenue. KauectBenHas peakuus Ha kapOoHAT-HOHBIL. Mcrnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX yrieponaa (MeTaH, 5TaH,
9THJIEH, alleTUJICH, STaHOJI, TNIMIEPHH, YKCYCHas KucaoTta). [IpupoaHbie HCTOYHUKHU YTIeBOAOPOIOB (YTOJb,
MPUPOAHBIN ra3, HE(PTh), MPOAYKTHl WX mepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOIOTUYECKU BaXKHBIX BEIECTBAX: JKHUpaX, OelIKaX, YriaeBOJAaX — U UX POJIM B )KU3HU YeIIOBEKa.
MartepuanbHO€ €JMHCTBO OPraHUYECKUX U HEOPTaHUUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usznueckue u XMMHUECKHUE CBOMCTBA, MOJy4YeHHe U IpuMeHeHue. CoelnHEeHUs] KpEMHUS B
npupoae. O6mue npencrasienus o6 oxcuae kpemuus (IV) m kpemHueBoit kucinorte. CHIMKATBhI, UX
WCIO0JIb30BaHKE B OBITY, B MPOMBIIIIEHHOCTH. BaxxHeillne cTpouTeNbHbIe MaTepUalibl: KEpaMHKa, CTEKIIO,
LIeMeHT, OeToH, Xkene300eToH. IIpobirembl 0€30MacHOro MCMOJIb30BAHUS CTPOUTENBHBIX MaTepUaloB B
MTOBCETHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3lloB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIEHHE KaueCTBEHHBIX
peaxiuii Ha XJIOPHUA-UOHBI U HAONIOIeHNE MTPU3HAKOB MX MPOTEKAHMSI, OMBITHI, OTPAXKAIOIINE (PU3UICCKUE U
XUMUYECKHE CBONCTBA TaJOT€HOB M MX COCIUHEHHUH (BO3MOXKHO MCIIOJIB30BAaHME BHEOMATEpHAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJIOpPHUJIOB (TaJOT€HHMJIOB), O3HAKOMIJIGHHE C oOpasuamu cepsl U eé
COEJMHEHUSIMH (BO3MOJKHO HCIIOJIb30BAHUE BHJEOMATEpUANIOB), HAOIIOAEHUE TIpolecca OOYTIMBaHUS
caxapa MOJ JEWCTBUEM KOHILIEHTPUPOBAHHON CEPHOM KHCIOTHI, HW3YY€HHE XHMHYECKHUX CBOMCTB
pa30aBiIeHHONW CEpPHOM KHUCIOTHI, MPOBEICHUE KAYeCTBEHHOW pEakIuu Ha Cynb(aT-uoH U HaONI0IEeHUE
npu3HaKa e€ MpOoTeKaHHs, 0O3HAKOMJICHHE ¢ (PM3MUECKUMH CBOWCTBAMH a30Ta, Gocdopa M MX COCAUHEHHI



(BO3MOXKHO HCMOJIB30BaHUE BHUAEOMATEpHANoB), oOpa3maMu a30THBIX H  (GochopHBIX ynoOpeHuil,
MOJIydeHHe, coOMpaHue, paclo3HaBaHME M H3YyYE€HHE CBOICTB aMMHaka, NPOBEICHHE KadyeCTBEHHBIX
peakiuii Ha WOH aMMOHHS W (ocdaT-WOH M H3YYCHHE NPHU3HAKOB WX MPOTCKAHUS, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHOMN a30THOW KUCIJIOTHI C ME/IbIO (BO3MOYKHO MCIOJIb30BAaHUE BUAECOMATEPHUAIIOB), U3YUEHUE
MoJIeNiel KpUCTAITMUECKUX PelI€ToK aiMasa, rpaduta, ymiepena, 03HAKOMIICHHE C TPOIIECCOM aJCOPOIHH
pPacTBOPEHHBIX BEIECTB aKTHBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOras3a, MOJydeHHe, coOupaHue,
pacro3HaBaHKe U U3yYCHUE CBOMCTB YIIIEKUCIIOTO T'a3a, IPOBEICHNE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUWIMKAT-UOHBl M H3yY€HUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHE C TMPOJYKIMEH CHIMKATHOMN
MPOMBIIIJICHHOCTH, PEIICHUE OJKCIEPUMEHTAIBHBIX 3afad 1o Teme «BaxHeilmme HeMeTaubl U UX
COEITUHEHUS.

MeTa/uibl M UX COETMHEHUS

OOmiass XapakTepUCTUKAa XUMHUYECKHMX JJIEMEHTOB — METaJUIOB HAa OCHOBAHMM MX IIOJIOXKEHHUS B
[Tepuoanueckoit cucrteme xumudeckux aemeHToB JI. M. MenneneeBa u crtpoeHusi aromoB. CTpoeHHe
MeTayioB. MeTtayuinueckasi CBS3b M METAJUIMUECKas KpUCTaJUIMYEeCcKash PeléTka. DIEeKTPOXUMHUUECKUN P
HanpspKeHUd MeTaysioB. dU3MYecKre W XMMHUYECKHE CBOWCTBAa MeTayioB. OOmiue crocoObl MoJydeHus
MeTaioB. [loHsATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT Koppo3uu. CruiaBbl (CTaib,
YYyT'yH, AIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIILIIIEHHOCTH.

[[lerounble MeTaMIbL: NOJIOKEHHE B [lepnoanueckoit cucreme xumudeckux anemeHtoB J[. M. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOXACHHUE B Ipupojie. Ou3ndeckne U XUMUUYECKUE CBOMCTBA (Ha IPUMEpPE HATPUS U
kanus). OKCUABI U THAPOKCUIBI HATpUS U Kayus. [[puMeHeHne meI0YHbIX METAJJIOB M UX COCTMHEHUM.
[IlerouHO3eMENBHBIE METAJUIBI MarHUd W KaJblMi: mosokeHue B lleproandeckod cucteMe XUMHUYECKUX
anemeHToB /[. 1. MenneneeBa, cTpoeHrne UX aTOMOB, HaxOKJIeHHE B Ipupoae. Pu3ndeckue 1 XUuMUIECKUE
CBOWCTBA MarHus W Kaiublius. BaxHelmme coenuHeHUs Kaiblus (OKCHI, THAPOKCUI, coiin). JKECTKoCTh
BO/IbI U CTIOCOOBI €€ YCTPaHEHUS.

AmomuHuil: nosoxenue B [lepuoandeckoi cucreMe xumuueckux aementoB 1. . Menneneesa, ctpoeHue
aToma, HaxoKJIeHue B npupoje. Ousndeckne 1 XMMHUYECKHE CBOMCTBA altOMUHUSI. AM(OTEpHBIE CBOWCTBA
OKCH/JIa ¥l THIPOKCUA ATTFOMUHUS.

Kenezo: nonoxxenue B Ilepuomuueckoit cucreme xumuueckux 3nnemeHtoB Jl. M. MenneneeBa, ctpoeHue
aToMa, HaxoXJeHue B mpupoje. Pusnueckue U XMMHUYECKHE CBOMCTBA xkene3a. OKCHUIbl, THIPOKCUABI U
cosmm xkene3a (II) u sxxenesa (III), ux cocras, cBOWCTBA U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHi METAJUIOB M CIUIaBOB, UX (DU3MUYECKUMH CBOMCTBAMHU, U3YUCHUE PE3YyJIbTaTOB
KOPpO3UHM METaNIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEpUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS
OKCHJIa KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAIIOB), UCCIIEJIOBAHUE CBOWCTB
KECTKOM BOJBI, TpOIlECCa TOPEHUS Kele3a B KHUCIOopoje (BO3MOXKHO HCIIOJIb30BAHME BUJCOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PeaKIMii Ha HOHBI: MarHus, KajbIlys, allOMUHUS, TUHKA, sxkene3a (1)
u xene3a (III), menu (II), HaOmromeHue M omMUCcaHWE MPOIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HATpPHs,
Kamusi ¥ Kaiblusg (BO3MOXKHO HCIIOJIB30BaHHME BUACOMATEPHUAJOB), HccleAoBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCH/IA aJTIOMUHUS U THUAPOKCUA IIMHKA, PEIICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4y 10 TeMe «BaxHeimme
METaJUIbl U UX COCTUHEHUS.

XuMHA M OKPY:KaIOLIAs cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOM JKM3HM 4elIOBEKa. be3omacHoe HCMoiIb30BaHHME BEIIECTB M
XUMHUYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMUYeCcKOoe 3arps3HeHNe OKpYKarollel cpeabl (TpeaenbHas T0MyCcTUMasi KOHIIEHTpallKs BEIeCcTB, Jajee —
[TJK). Pons XuMuu B pelIeHHH SKOJIOTHUECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJLIOB, MMOJTMMEPHBIC MaTepUaIbl).

Mesicnpeomemmnuoie céazu

Peanuzaiuss MeXNpeaMETHBIX CBsI3ed MNpU H3YYEHUHM XUMUH B 9 Kjjacce OCYHIECTBISIETCA uepe3
WCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHATUH, SIBISIFOIIMXCS CHUCTEMHBIMHU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOIO LIUKIIA.



OOmre ecTeCTBEHHO-HAy4YHbIC MOHATHUA: HAay4HBIH (PAaKT, TUMOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHHTE3,
Kjaccu(uKanus, MEepUOJUYHOCTh, HAONIIOJCHHE, AKCIIEPHUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJEb,
SBJICHHE, TAPHUKOBBIH 3(h(HEKT, TEXHOJIOTUSI, MATEPUAIIBI.
®dwusmka: MaTepusi, aToM, EKTPOH, TPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIBI, PaJANOAKTHBHOCTh, MOJIEKYIIA,
AIIEKTPUYECKHUIA 3apsii, MPOBOJHUKH, IOJIYIPOBOIHHUKH, IMAJIEKTPHKH, (POTORIEMEHT, BEIIECTBO, TEJO,
00BEM, arperatHoe COCTOSIHME BEUIeCTBA, TI'a3, PAacTBOP, PAaCTBOPUMOCTb, KPHUCTAJUIMYECKas peméTka,
CIJIaBbl, (PU3UYECKUE BEIUYMHBI, CIUHHIIBI M3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
CouHre.
Buosnorusi: ¢dorocunTes, npixanue, Omocdepa, dKOCHCTEMa, MUHEpPAIbHBIE YIOOPEHUsS, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTBA.
I'eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOIMAeMble, TOILIHBO,
BOJHBIE PECYPCHI.

2. IIIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O ITIPEJIMETA.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUSI MPOrPaMMbl OCHOBHOTO 0OIIero oOpa3zoBaHUSl JOCTUTAIOTCS B XOJI€
O6yquI/I$I XUMHUHN B CIAUHCTBC y‘I€6HOI71 MU BOCIHUTATEILHOU JACATCIIBHOCTH B COOTBETCTBUU C
TpaaAUIIMOHHBIMHU pOCCHfICKHMH CONMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU HECHHOCTAMMU, IPUHATBEIMU
B O6HleCTBe IMpaBHJIaMH U HOpMaMH MOBCIACHUA U CHOCO6CTBYIOT mnmponeccamM CaMOIIO3HaHHA, CaMOPa3BUTUA
Y COIMATN3AIMNA 00YJIarOIITUXCS.

JImaHOCTHEIE PE3YIbTAThI OTpaXxXaroT T'OTOBHOCTBH O6yanOHII/IXCSI PYKOBOACTBOBATHCA CUCTEMOH
IIO3UTUBHBIX IECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIUPCHUEC OIIbITA ACATCIbHOCTHU Ha cé OCHOBE, B TOM 4HUCJIE B
4acTu:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY W HAy4YHOMY HAacCJeNIuIo,
MOHUMAaHMs 3HAYEHUs XMMHUYECKON HayKu B KU3HU COBPEMEHHOTO O0OIlecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEpHON MH(MOPMAIEH O MePEAOBBIX TOCTHKEHUIX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00ILIECTBa;

2) rPa’KAaHCKOr0 BOCIIUTAHUS:

MPEJICTaBICHUS] O COLMAIbHBIX HOPMax W TpPaBUJIAX MEXIUYHOCTHBIX OTHOIIEHWH B KOJUICKTUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HON, y4eOHO-HCCIIE10BATEIbCKOM, TBOPUECKOU U
IPYrUx BUJAX JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM NESTENbHOCTH MPHU BHINOIHEHUH
y4eOHBIX, IO3HABATEJIbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB, CO3JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIY B MPOIECCEe 3TOM yueOHOU N1esATeNbHOCTH,
TOTOBHOCTU OIICHMBATh CBOE MOBEIEHUE W IOCTYNKM CBOUX TOBApUIIEH C TO3UIMH HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMSI MTOCIIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEUIECTBE U XUMHYECKOW peaklUd, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIFOIIME OCHOBY JJISi MMOHUMAaHHS CYIIHOCTH HAay4HOUH
KapTUHBl MUPA, TPEACTaBI€HHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS MPHPOJBI, B3aUMOCBS3AX
4eloBeKa C MPUPOTHOM Cpeioil, O poJid XUMHUH B TTO3HAHUH STUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHBBI, HANpaBJCHHbIC Ha TOJIYYEHHE HOBBIX 3HAHUW MO XUMHUHU, HEOOXOIUMBIE IS
00BsicHEeHUST HAONIOaeMbIX MPOLIECCOB U SIBJICHUH, MO3HABATENBbHON, MH()OPMALIMOHHOW U YHTATEIbCKOM
KYJIbTYpbl, B TOM YHCJE€ HAaBBIKOB CaMOCTOSITENIbHON paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHON
JTUTEPATypPOH, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMH WH()OPMAIIMOHHBIX TEXHOJIOTH;

UHTEepeCc K 0Oy4YEeHHUIO U MO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caMO0OOpa30BaHUIo,
MIPOEKTHONH U HCCIEN0BATEIbCKOM AEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HANMpPaBICHHOCTH M YPOBHS
oOyueHus B JalbHEUIIIEM;

4) hopMupOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBII
o0pa3 KHU3HH, OCO3HAHWE TOCIEACTBHA W HENPHUATHE BPEIHBIX NPUBBIYEK (YMOTPEONEHUS ATKOTOJS,
HAapKOTHKOB, KYypeHHs), HEOOXOIMMOCTH COONIOJEHHS TpaBWil O€30MacHOCTH TpU OOpalleHuu C
XUMHYECKUMHU BEIECTBAMU B OBITY U peabHOMN KU3HHU;

5) TpyA0BOIr0 BOCIUTAHUSI:

WHTEpEeC K MPAKTHUYECKOMY H3YYEHHI0 Tpodeccuid ¥ Tpylda pa3IUYHOTO pOJAa, YBaXEHUE K TPyAy H
pe3yiibTaTaM pr,[[OBOf/'I ACATCIIbHOCTH, B TOM YHCJIIC Ha OCHOBC IMPUMCHCHHUSA MPCAMCTHBIX 3HAaHUU 110



XMUMHH, OCO3HAHHBIA BBIOOP WHAMBHIYATbHOW TPAaeKTOPUU TMPOJNOJDKEHUS oOpa3oBaHHs C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTICIITHOM
podecCHOHANILHON JESITENTbHOCTH M PA3BUTHS HEOOXOIUMBIX YMEHH, TOTOBHOCTH aJallTHPOBATHCS B
npodeccuoHaIbHOU cpeie;

6) 3K0JIOrnYecKOro BOCIUTAHMS:

HKOJIOTUYECKU 1Ie€JecO00pa3Hoe OTHOILICHWE K NPUPOAE KaK HMCTOYHHKY JKM3HH Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS, IMOHUMAaHWE IICHHOCTH 3J0pPOBOTO W 0Oe3omacHOro oOpa3a JKH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DPU3HUYECKOMY H TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHUE IICHHOCTH COOJIFOICHUS
MIPaBWII 0E30TIACHOTO MTOBEACHHUS IPH pabOTe C BEIIECTBAMH, a TAKXKE B CHTYAIIHSIX, YIPOKAIOMINX 30POBBIO
¥ YKU3HMU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIydaeMbIe TIPYU M3YyUCHUHM XHMHH, JIJIS PEIICHHS 3a7ad, CBSI3aHHBIX C
OKpY)Kalolel MPUPOJHOM CpPEHOW, JUIsl TOBBIILICHUS YPOBHS 3KOJOTHUYECKOW KYJIbTYpPbl, OCO3HAHUSA
JI00ATFHOTO XapaKTepa 3KOJOTUYCCKUX MPOOJIEM M MyTeH WX PEIICHHS TOCPEACTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO MBIIUIEHUS, YMEHHS PYKOBOJICTBOBATHCS MM B IO3HABATEJIbHOW, KOMMYHUKAaTUBHON W
COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MerampenMeTHBIX pe3ylIbTAaTOB BBIACIAIOT 3HAUYUMbBIE 71 (POPMUPOBAHUS MHPOBO33PECHHS
oOllleHayuHble TOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUIOTe3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U
JPYTOe€.), KOTOPBIE UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpPEIMETaxX W MO3BOJIAIOT HAa OCHOBE
3HAHUW W3 JTUX TPEIMETOB (OPMHUPOBATH MPEACTABICHHE O IIEJIOCTHOW HAYYHOW KapTHHE MHUpa, U
yYHUBEpCaJbHbIC Yy4ueOHBIC NeWCTBHS (TO3HABATEIbHBIE, KOMMYHHKATUBHBIC, PETYISATHBHBIE), KOTOPBIE
obecreunBaroT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHHUIO M OCYIIECTBICHUIO
y4eOHOM 1eTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble Jjoruyeckue a1eicTBUs:

YMEHHUS HCMOJb30BaTh MNPUEMBI JOTMYECKOTO MBIIUICHHAS NPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI
XMUMHUYECKUX TOHATUN (BBIIENSATh UX XapaKTepHble MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMHU
MOHATHSMHU ), UCIIOJIB30BATh MOHATUS 17151 OOBSICHEHUSI OTAENbHBIX (DAaKTOB U ABJICHUH, BBIOUPATh OCHOBAHUS
U KpUTEPUH IS KIIaCCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUii, yCTaHABJIUBATH MPHUUYNHHO -
CIIEICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMHM H3Y4YE€HHS, CTPOUTH JIOTHYECKHUE pacCyXJeHus (MHAYKTUBHBIE,
JIeIyKTUBHBIE, 110 aHAJIOTHH ), IEJIaTh BBIBOJIbI U 3aKITIOUYCHHUS;

yMEHHE NPUMEHSATh B MPOIECCe MO3HAHUS MOHATHS (IpEeIMETHbIE W METalpelIMETHbIE), CUMBOJIUYECKHE
(3HAaKOBbIE) MOJENH, HCIOJb3yeMble B XUMHUHU, NPeoOpa30BbIBATh HIMPOKO NPUMEHSEMble B XHUMHUU
MOJIeNIbHBIE MPEACTABICHUSI — XUMUYECKUHN 3HAK (CUMBOJI BJIEMEHTA), XUMu4eckas ¢popMylnia U ypaBHEHHE
XMUMHUYECKON pEeakuu — NpU pelIeHUH Y4eOHO-TIO3HABATEIbHBIX 3a7ad, C YYETOM JTUX MOJEIbHBIX
MPE/ICTAaBJICHUM BBISBISATH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM H3YYAaEMBIX OOBEKTOB —
XMMHYECKUX BEIIECTB U XUMHUYECKHX pEaKlud, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3HM U IPOTHUBOPEUYMS B U3y4aeMbIX MTPOLECCAX U SABJICHUSX.

Ba3oBble ucciiegoBarejbckue 1elcTBUSA:

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IO3HAHUS, & TAKXKE B KauecTBe
OCHOBBI JJ1s1 (JOPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKICHHI;
puoOpeTeHNe OIbITa MO IJIAHUPOBAHUIO, OPraHM3allMd U IPOBEIEHHUIO YYEHHYECKHUX SKCIIEPHUMEHTOB,
yMeHue HaOlro1aTh 32 XOJI0OM IPOLIecca, CAMOCTOSITEIbHO ITPOrHO3UPOBATh €ro pe3yiabTar, (popMyIupoBaTh
0000IIeHNsT W BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOIO OIbITa, MCCIEJOBAHUS, COCTaBJIATH OTUYET O
pojieIaHHOM paboTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHAJIU3UPOBAThb W HWHTEPIPETUPOBATH HH(OPMALMIO DPA3IUYHBIX BHJIOB U (HOpM
IIPEJICTABICHMS], NOJYyYaeMYyI0 W3 pPa3HBIX MCTOYHUKOB (HAYYHO-IOMYJIIpHAs JIUTEPATypa XUMHUYECKOTO
coJiepKaHus, CIIpaBOYHble NocoOus, pecypchl MHTepHeTa), KpUTUUYECKH OLEHMBATh MPOTUBOPEUYUBYIO U
HEI0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHATh pAa3JIMYHble METOAbl W 3alpochl MNpPH TOUCKE M OoTOOpe HHpOpMAIH U
COOTBETCTBYIOLIUX [JaHHbIX, HEOOXOJMMBIX [UIS BBINOJHEHUS Y4eOHBIX U TMO3HABAaTEIbHBIX 3aj]au
ONpeNeNEHHOr0  TUMA, npuoOpeTeHHe omblTa B OONACTH  UCMOJB30BaHUS  HMH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaJIEHNE KYJIBTYPOH aKTUBHOTO MCIOJIb30BAaHUS PA3IIMUHBIX TOUCKOBBIX
CHCTEM, CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMAJIbHYIO  (OpMy  TpeacTaBlieHUs HUHPOPMALUH U



WUTIOCTPUPOBATH PEIIaeMble 3aJa4l HECIOKHBIMU CXEMaMH, TUarpaMMaMu, ApyruMu popmamu rpaduku u
AX KOMOMHALIUAMIU;

YMEHHME HCIOJb30BaTh M AHAIM3UPOBATh B IIpOLECCE YYEOHOW M HCCIIENOBATEIILCKON JIEATEIbHOCTH
MHGOPMALMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3sCTBa M TPAHCIOPTa HA COCTOSHUE
OKpYKaroLIEl MPUPOTHOM CPELBI.

KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

YMEHHUS 3aJaBaTh BOMNPOCHI (B XOJe Auaiora W (WIM) OUCKYCCHM) MO CYLIECTBY OOCYXKIaeMOW TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOTHEHUS PEITI0KESHHON 3a1auu;

YMEHMS IPEJCTABIIATH MOJYYEHHbIE PE3Y/IbTaThl MO3HABATEIbHOM JIEATEIBHOCTH B YCTHBIX U MUCHbMEHHBIX
TEKCTax; JielaTh IPE3EHTALUI0 PE3YyJIbTaTOB BBIIOJHEHUS XMMUYECKOTO 3KclepuMeHTa (1abopaTopHOTro
OTIBITA, JJAOOPATOPHOM PabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUCOHOTO MPOECKTA);

YMEHHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIFHON M MCCIIEIOBATEIBCKOM
NESITEIbHOCTH MPHU PEIICHNN BO3HUKAIOLUIMX NMPOOJIEM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIJIACOBAHMS
no3uuui (00CyxaeHns, 0OMEH MHEHMSIMHU, «MO3TOBBIE LITYPMbI», KOOPIAMHALIMS COBMECTHBIX AECUCTBUIA,
ompeieJIieHue KPUTEPHUEB TI0 OLIEHKE KaYECTBA BHITIOJIHEHHON PabOThI U IpYyTrHUe).

PeryasitTuBHble yHMBepcaJIibHbIe YueOHbIe JeliCTBUS:

YMEHHE CAMOCTOSITEIIbHO ONPENENATh LIEIH IeATEIbHOCTH, INIAaHUPOBATh, OCYIECTBIISITh, KOHTPOJIUPOBATH U
IIpU HEOOXOJAUMOCTH KOPPEKTHPOBATh CBOIO JAEATENBHOCTh, BBIOMPATh Hanbosee 3(PPEeKTHUBHBIE CIIOCOOBI
pelieHrus y4eOHbIX M IIO3HABaTENbHBIX 3aJad, CaMOCTOSITEIbHO COCTABJIATH WJIM KOPPEKTUPOBATH
MPEIOKEHHBIH aITOPUTM JIEHCTBUIN NPHU BBITOJHEHUHU 33JaHUN C Y4ETOM IOIYYEHHUs HOBBIX 3HaHHM 00
M3y4aeMbIX OOBEKTaX — BEIIeCTBaX M PEaKIUsIX, OIEHHBAThb COOTBETCTBHME IOJYYEHHOTO pe3yibTaTa
3asIBJICHHOM 11€JT, YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUU 3aJaHU.

NNPEAMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJEPKAHUS, YCTAHOBIEHHOTO JaHHOM
dbenepanbHOl paboueld MPOTpaMMOM, BBIJCISIFOT: OCBOSHHBIE OOYUYAIOIIUMICS HAaydHbIE 3HAHUS, YMEHUS U
crocoObl  AeHCTBUM, crenuduueckue s TPEIMETHOW 00JacTh «XWUMHUS», BHABI JEATEIBHOCTH TIO
MOJIyYE€HUIO HOBOTO 3HAHUS, €ro MHTEPIpETaliy, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B Pa3IMUHbIX Y4eOHBIX
Y HOBBIX CUTYyalUsX.

K konny oOydyenuss B 8 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE [JOJDKHBI OTpa)arhb
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHATHI: aTOM, MOJIEKYJd, XMMUYECKHUH 3JIEMEHT, IPOCTOE
BEIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJAHOPOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JIst
XMMHYECKOTO DJEMEHTa B COCIWHEHUHM, MOJSPHbIH OOBEM, OKCHA, KHUCIOTa, OCHOBaHHE, COJb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMHUUECKas peaklus, Kilaccu(uKalus peakuuid: peakuuu
COCJIMHEHUS, PEaKIMU Pa3NIOKEHUs, peakluy 3aMelleHUs, peakiuuu oOMeHa, 5K30- U JHJIOTEPMHUYECKHE
peakiuu, TeroBoi 3G GeKT peakiuu, sIpo aToMa, JEKTPOHHBIN CIION aroma, aToMHasi opOuTab, paanyc
aToMa, XMMHUYECKasl CBSA3b, NOJIIPHAs U HENOJISIPHAsi KOBAJIEHTHASI CBSI3b, HIOHHAS CBSA3b, HOH, KATUOH, AHUOH,
pacTBop, MaccoBas A0S BellecTBa (MPOICHTHAs KOHLIEHTPALKs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUM U MPUMEHSTh 3TU MOHATHUS MPU ONKUCAHUU
BEILIECTB U UX IIPEBPALLCHUI;

UCIO0JIb30BaTh XMMHUYECKYI0 CHMBOJIMKY Jisi COCTaBlieHUs (OpMyJ BEIIECTB U YPAaBHEHUH XUMHYECKUX
peaxkuui;

OTIPEIeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, CTENIEHb OKHCICHHS 3JIEMEHTOB B
OMHApHBIX COEMHEHUSAX, TPUHAUIEKHOCTh BEIIECTB K ONpPe/IeIEHHOMY KJIacCy cOeMHEHHH no Gopmyrnam,
BHJI XUMHUYECKOH CBSI3U (KOBAJICHTHAs! U HIOHHAs) B HEOPraHUYECKUX COCIUHEHMSIX;

packpbiBath cMmbic Ilepmoanueckoro 3akona JI. M. MenneneeBa: [I€MOHCTPUPOBATH IOHUMAaHUE
MIEPUOJIUYECKON 3aBUCUMOCTU CBOWMCTB XHMHYECKMX JJIEMEHTOB OT HUX MOJIoKeHUs B Ilepmommueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHUs MacChl BEILIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIDHOTO YYEHHS,
3aKOHa ABOTazpo;

OMMCBHIBATH M XapaKTepu3oBaTh TabauuHyto (opmy Ileproguueckoil CHCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyaTth MOHATHS «riaBHas moarpymma (A-rpynma)» u «mnobounas moarpynmna (b-rpymma)», maneie u
OoJblIMEe TEPHOJAbI, COOTHOCUTh 00O3HAa4YEHHUs, KOTOpble MMeroTcs B Tabnuue «llepuoanyeckas cucrema
XuUMHuecKkux auieMeHToB JI. M. MeHnzneneeBa» ¢ UNCIOBBIMM XapaKTEPUCTHKaMH CTPOEHHUS AaTOMOB
XUMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsAj sjapa, oOIlee YUCIO 3JIEKTPOHOB M paclpeleseHHe UX I0
AJIEKTPOHHBIM CIIOSIM);



KIIACCHU(UITMPOBATH XUMUYECKHUE dJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE peakiuu (10 YUCITY U
COCTaBY YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY P (HEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHUE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPMKAAs
OTMCaHUE MPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIMX XUMUUYECKUX PEaKIIUIA;
IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTM OT HX KadeCTBEHHOIO COCTaBa, BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJII0 XMMHYECKOIO
a5ieMeHTa Mo (opMmysie COEAMHEHHUS, MACCOBYIO JOJI0 BELIECTBA B PacTBOpE, MPOBOJAUTH PacuéThl IO
YPaBHEHUIO XUMUUYECKOU PEaKIINH;

MIPUMEHSTH OCHOBHBIE OTIEPAIINY MBICIUTEILHON JEITEIbHOCTH — aHAJIU3 M CUHTE3, CPaBHEHUE, 00001IeHHE,
CUCTEMAaTH3AalMIo, KIacCU(UKALINIO, BBISIBIIEHUE IPUUUHHO--CIIEICTBEHHBIX CBA3EH — ISl U3y4EHUs CBOICTB
BEILIECTB M XMMHUYECKUX PEAKIMM, €CTECTBEHHO-HAay4yHblE€ METOJbl NMO3HAHMSI — HAOJIOJIEHUE, U3MEpPEHUE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

ClIeIOBaTh IpPaBUJIaM IMOJIb30BAHUS XUMHUYECKOW MOCYIOW M JIabOpaTOpHBIM OOOPYAOBAHHMEM, a TaKKe
IpaBuiiaM OOpallleHusl C BELIECTBAMU B COOTBETCTBUU C MHCTPYKUMUSMHU IO BBINOJHEHHUIO JAOOPATOPHBIX
XUMHUYECKUX OTBITOB IO TOJYYCHHIO W COOMpPAHMIO Ta3000pa3HbIX BEHIECTB (BOJAOpOJA M KHUCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OINpPEAEIEHHON MaccOBOM J0Jeil pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh U
MIPOBOJUTh XUMHUYECKHE 3KCIEPUMEHTHI M0 PACO3HABAHUIO PACTBOPOB WLIEIOYEH U KHUCIOT C MOMOIIBIO
MHIUKATOPOB (JJakMyc, (heHoI(TaaenH, METUIOPAHXK U JPYTHUE).

K xonmy oOyuenus B 9 KJjacce TMpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TTOHSATUN: XUMUYECKUH DJIEMEHT, aTOM, MOJICKYJIa, MOH, KATHOH,
aHUOH, TIPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XMMHUYECKasl peaKkius, XUMUYECKas CBSA3b, TEMJIOBOM A HEKT peakiiui, MOJIb, MOJISIPHBIN 00bEM,
pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOJUTHUECKAss TUCCOLMAIUS, peaKklUd HMOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMble peaKUuH, OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIUU, OKUCINUTEIb, BOCCTAHOBUTEIb, OKUCICHUE M BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aMm(pOTepHOCTb, XUMUYECKasi CBs3b (KOBaJEHTHAs, MOHHAs, METAJIMYECKas), KpUCTaJUIMYecKas peuéTka,
KOPpO3USI METAJIJIOB, CILJIaBbl, CKOPOCTh XUMUYECKOUW pEeaKIH, MpeIeTbHO qonmycTuMas koneHnTpamms [TJJK
BEIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHSATUN U MPUMEHATH 3TU MOHATHUS MPU OMHCAHUU
BEIIECTB U MX MPEBPALLICHUN;

UCIO0JIb30BaTh XMMUYECKYI0 CHMBOJIUKY Ul COCTaBJIEHUS (pOpMYJ BELIECTB M YpaBHEHUN XUMHUYECKHX
peaKIuii;

OTPEENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB B COCIUHEHHSIX Pa3TUYHOIO
COCTaBa, MPHUHA/ICKHOCTH BEIIECTB K ONpeAeIEHHOMY KJIacCy COeUHEHHH 1o hopMysiaM, BUA XUMHUUECKON
CBS3M (KOBAJIGHTHAs, HOHHAs, METaJUIMYecKas) B HEOPraHMYeCKHMX COCJWHEHUSX, 3aps]l HOHA IO
XUMHUYECKON (opmyne, XapakTep cpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX COCIUHEHHM, THII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBRA;

packpbiBath cMmbicn [lepuonmyeckoro 3akona [I. M. MenneneeBa u JeMOHCTPUPOBATH €ro MOHUMAaHUE:
OTHCHIBATh M XapakTepu3oBaTh Tabnuunyio (opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKHX AIIEMEHTOB:
pasnuyath MOHATHS «rjaBHas noarpymma (A-rpynma)» u «mnobounas moarpynna (b-rpymma)», manbie u
00JbIIME IEPUOBI, COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE UMEIOTCA B MEPUOIUUECKON TaOIUIE, C YUCTOBBIMHU
XapaKTePUCTUKAMHU CTPOCHHS aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsii fAapa, oOlee 4YHcio
9JIEKTPOHOB U paclpesieIeHue UX M0 3JEKTPOHHBIM CIIOSIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COEIMHEHMH B Mpelesax MajblX NEPHOJOB M TIIaBHBIX MOJArPYHI C
Y4€TOM CTPOECHUS UX aTOMOB;

KIIACCU(UITMPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE peaKluu (10 YUCITY U
COCTaBY yYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3((DEKTy, M0 U3MEHEHHIO CTEMEHEH OKUCIIeHHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEU(PUYECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX
BEILIECTB, MOJTBEPKAasl ONMHCAHUE NMPUMEPAMH MOJIEKYISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHii;

COCTaBJISITh YPABHEHHUS AJIEKTPOJUTUYECKOM JUCCOLMAIMM KHUCIOT, IIEJIOYeld U COJIe, TMOJHbIE U
COKpaIlI€HHBIE ypaBHEHHUS pEaKIWii HOHHOTO OOMEHa, YpaBHEHMsI peakUud, TOITBEPKIAOIINX
CYILECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMH PA3IUYHBIX KJIACCOB;



pacKpeIBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUil MOCPEICTBOM  COCTaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKLUi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXXHOCTH IPOTCKAHHS
XUMUYECKUX MPEBPALICHUN B PA3IHYHBIX YCIOBHAX;

BBIUMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO I MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOTO
arieMeHTa 1Mo (opMylie COCTUHEHHs, MAcCOBYIO JIOJIIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOHN peaKIui;

coONI0IaTh TpaBUja TOJNB30BAHUS XMUMHUYECKOW MOCYyH0d M JabopaTOpHBIM OOOpYIOBAaHHMEM, a TaKKe
npaBuja OOpaIICHUs] C BEHIECTBAMH B COOTBETCTBUU C HMHCTPYKUHUSMHU MO BBINOJHEHHIO JIAOOPATOPHBIX
XHUMHYECKUX OIBITOB IO IMOJIYYCHUIO U COOMPaHHIO ra3000pa3HbIX BEIICCTB (AaMMHUAKa U YTIICKUCIIOTO ra3a);
MPOBOJIUTh PEAKLUH, MOATBEPKIAIOIINE KAUYeCTBEHHBI COCTaB pPAa3JIMYHBIX BEIIECTB: PACIO3HABATH
OTIBITHBIM ITyTEM XJIOPHI-, OpPOMUA-, HOAUI-, KapOoHAaT-, Pocdar-, cummkar-, cynbdar-, THAPOKCHI-UOHBI,
KaTHOHBI AMMOHHS M MOHBI H3yY€HHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUIECKUX
BEIIIECTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIINY MBICIIUTEIBHOM NIEATETFHOCTH — aHAJIU3 M CUHTE3, CPaBHEHUE, 00001IIeHHE,
CHCTEMATH3aIlMI0, BBISBICHHE NPUYMHHO-CIECICTBEHHBIX CBS3€H — JUIS W3Y4eHHs] CBOWMCTB BEIIECTB M
XAMUYECKAX PEaKIWd, eCTeCTBEHHO-HAy4YHblE METOJbl IO3HAHWA — HaONIOJeHHe, W3MEpeHHE,
MOJETUPOBAHUE, SKCIIEPUMEHT (pEeaJIbHBII U MBICIICHHBIN).

3. TEMATUHYECKOE IINIAHUPOBAHHUE C YKA3AHUEM KOJ/IMYECTBA
AKAJJEMUYECKHX YACOB, OTBOJUMbBIX HA OCBOEHUE KAXKJIOW TEMBI
YYEBHOI'O NMMPEJMETA W BO3MOHOCTHh HMCIOJIB30BAHHUA IO dTOU
TEME DJIEKTPOHHBIX (HU®POBBIX) OBPA3OBATEJIBHBIX PECYPCOB.

8 kiaacce

No Tema ypoxka KonuyectBo | Jlara DneKTpoHHbIE (IUPPOBHIC)
ypoka 4acoB MpoBeJeHHS | 00pa3oBaTENbHbBIE PECYPCHI
IlepBoHavyabHbIE XMMHUYeCKHE MOHATHS 20 YacoB
1 [Ipeamer xumun. Poss xumuu B xxu3an | 1 bu6mmoreka [IOK
yesoBeka. Terna u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonarue o MeTonax mo3HaHusd B xumuu | 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktuueckas padota Ne 1 «IIpaBmia 1 bubnuorexa [JOK
paboTel B 1a6OPATOPUU U TPUEMBI https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyIOBaHUEMY
4 Yucrsle Bemectsa 1 cmecu. CiocoObl 1 bu6mmoreka [JOK
pasjeseHus cMecein https://m.edsoo.ru/ff0d26ca
5 [IpakTrueckas pabora Ne 2 1 bubnuoreka [JOK
«Paznenenue cmeceit (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OUYHCTKH MTOBAPEHHOM COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE DIIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u c0XKHBIE BELIECTBA 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubnuorexa [IOK
https://m.edso0.ru/ff0d2d50
10 3aK0OH MNOCTOSHCTBA COCTaBa BEIISCTB. 1 bu6mmoreka [JOK
Xumnueckas popmyna. BarenTHocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OrHocHTeNnbHAs aTOMHAas Macca. 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323c
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OTtHocuTeNnbHAsI MOJIEKYJISIpHAsE Macca

12 MaccoBas 10JIsI XHMHYECKOro djaeMeHTa | 1 bubmuoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c

13 KoauuectBo Bemecrra. MoJib. 1 bubmuoreka [IOK
MougsipHast macca https://m.edsoo.ru/ff0d5230

14 Du3nUeCKre U XUMHUUCCKHUE SIBIICHHUSI. 1 bubmuoreka [IOK
XUMHUYECKast peaKust https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycioBHs IPOTEKAHUS 1 bubnuorexa [JOK
XUMHUUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHHUs MACChl BEIECTB. 1 bubnuotexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 Boraucienus konmudecTBa, MacChl 1 bu6mmoreka [{OK
BEIIECTBA MO YPABHEHUSM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peakuui

18 Knaccudukanus xumuueckux peaknui | 1 bubnuotexa [JOK
(coenuHeHwUs, pa3IoKEHUs, 3aMEIIEHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)

19 M. B. JIoMOHOCOB — yu€HBIN- 1 bubmmorexa [IOK
sHIMKIoneucT. O6o0eHne n https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3allusl 3HAHUI

20 KonTponsnas padora Nel no teme 1 bubnuoreka [IOK

((BeHleCTBa U XUMHUYCCKHUEC PCAKIH)

https://m.edsoo.ru/ff0d4290

BaxxHeiilue npeacraBuTe/ M HEOPraHN4eCKnx B

emects 30 gyacoB

21 Bo3nyx — cmecs razos. CocraB 1 bubnuoreka [JOK
Bo3ayxa. Kucnopon — snemMeHT n https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H

22 du3nyecKne 1 XHMUYECKUE CBOMCTBA 1 bu6moreka [IOK
KHCJIOpoJia (PeaKIuy OKUCIICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax

23 CrocoObI MoTy4eHusT KUCIIOPOia B 1 bubnuorexa [JOK
1a60paTOPHH M MIPOMBIILIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa

24 Tennooii 3 HekT XuMHIeCKOM 1 bubmuorexa [JOK
peaKuuu, MOHITUE O TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUU, IK30- U SHIOTEPMHUECKUX
peaKusax

25 TommBo (HedTh, yroiab U METaH). 1 bubmuorexa [JOK
3arpsi3HeHUE BO3/1yXa, CIIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAaIlleHUs

26 [IpakTnueckas padbora Ne 3 mo Teme 1 bubnunoreka [JOK
«[lonydyenue u cobupanue KHUCIOpo/a, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOICTBY

27 Bonopon — anemeHT u mpocToe 1 bu6mmoreka [JOK
BelecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 dOu3nyecKrue U XUMUYECKHUE CBOMCTBA 1 bu6mmoreka [JOK
Bojopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IlousaTue o KuCIOTaxX U COJISIX 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d50d2

30 CrniocoObl nosryyeHus Bo10poia B 1 bubnuorexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

31 IIpaktuyeckas padora Ne 4 o teme 1 bubnuorexa [IOK
«[Tonyuenue u cobupanue BoIopoaa, https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE ETO CBOMCTB)

32 ModnsipHblii 00bEM Ta30B. 3aKOH 1 bubnuorexa [IOK
ABoOTasipo https://m.edsoo.ru/ff0d542e

33 Breruucnenus o0b€Ma, KoJau4ecTBa 1 bubmuoreka [JOK

BCIICCTBA I'a3a 1o €ro M3BCCTHOMY

https://m.edsoo.ru/ff0d55a0
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KOJIMYECTBY BEIIECTBA WIH 00BEMY

34 Brruncienuss 00EMOB ra3oB 10 1 bu6mmoreka [{OK
YPAaBHEHUIO PEaKMH HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B

35 Du3nvecKrue U XMMUYECKHUE CBOMCTBA 1 bu6mmoreka [{OK
BO/JIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsTue 00 1 bubmuoreka [JOK
MHJMKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBopurens. Haceimennsie | 1 bubnuotexa [JOK
Y HEHACBIICHHBIC PacTBOPBI. MaccoBast https://m.edsoo.ru/ff0d5h40
JI0JISI BEIIECTBA B PACTBOPE

38 [TpakTuaeckas padora Ne 5 mo Teme 1 bubmmoreka [JOK
«IIpuroToBieHne pacTBOPOB C https://m.edsoo.ru/ff0d5eba
ONpeAeNIEHHON MacCOBOM 10IEN
pPacTBOPEHHOTO BEIIECTBA»

39 KonTpomasHas padora Ne2 o teme 1 bubmmoreka [JOK
«Kucnmopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342

40 Oxkcunpl: cocTaB, Kiaccudukaus, 1 bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [Tosmydenne n XuMHU4YECKHE CBOMCTBA 1 bubnuotexa [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoOBaHHUS: COCTaB, KIaCCH(PUKAIIHS, 1 bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosmydenune n XuMHU4YECKHE CBOMCTBA 1 bubnuotexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, 1 bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tony4yeHue u XUMHYECKHE CBOHCTBA 1 bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKIATypa, 1 bubnuorexa [JOK
CIOCOOBI MOJTYyYEHUs, XUMUYICCKUE https://m.edsoo.ru/00ad9474
CBOICTBA

47 [TpakTuueckas padota Ne 6. Permenue 1 bubmuorexa [JOK
AKCIEPUMEHTAIBHBIX 3a7]a4 10 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACChl HEOPTraHNYECKUX
COEIUHEHUIN

48 ['eneTnueckas cBsI3b MEXKIY KilacCaMU 1 bu6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

49 O000611eHMEe ¥ cucTeMaThu3anus 3Hanun | 1 bu6mmoreka [JOK

https://m.edso0.ru/00ad9ch2

50 KonTponsnas pabora Ne3 mo teme 1 bubnuoreka [JOK
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coelMHeHui"

Ilepnonnuecknii 3axkoH u [lepuoanyeckas cucrema xumuueckux djiemenToB /[I. U. Menpneneea. Ctpoenune

aToMOB. XUMHYeCKas CBSA3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu 15 yacos

51 IlepBble MOMBITKU KJIacCU(PHUKALIUN 1 bubnuorexa [IOK
XUMUYECKUX 3JIeMEHTOB. [IoHdTHE O https://m.edsoo.ru/00ad9ffa
TPYIINax CXOAHBIX AJIEMEHTOB

52 [lepuoanueckuii 3aKoH U 1 bu6mmoreka [JOK
[Iepuonnueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneena

53 Ilepuopl, rpymnIibl, NOATPYIIIBI 1 bubnuorexa [IOK

https://m.edsoo.ru/00ada52c
o4 Ctpoenue atomoB. COCTaB aTOMHBIX 1 bubnmoreka [JOK
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saep. M3oTonsl

https://m.edsoo.ru/00ada342

95 CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK 1 bubnuorexa [JOK
aTOMOB 3JIeMeHTOB [lepunoanueckoi https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenpeneeBa

56 XapakTepucTuKa XUMHYECKOTO 1 bubnuorexa [JOK
3JIEMEHTA 10 €TI0 MOJIOKEHUIO B https://m.edsoo.ru/00ada824
ITepnoaunueckoii cucreme J1. U.

MeneneeBa

S7 3nauenue [lepuonnueckoro 3akona st | 1 bubnuorexa [JOK
pa3BuTUs Hayku U npaktuku. . 1. https://m.edsoo.ru/00ada96e
MenpneneeB — y4€HBIM, IEAror u
IpaXXIaHUH

58 DNEeKTPOOTPULIATEILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8

59 HNonnas xumuyeckas CBsi3b 1 bubnuotexa [JOK

https://m.edsoo.ru/00adac34

60 KoBanentHas nonsipHast XuMuaeckas 1 bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanentnas Henosnsipuas xumuaeckas | 1 bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9

62 CrerneHb OKUCTCHUS 1 bubnuotexa [JOK

https://m.edsoo.ru/00adae28

63 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso00.ru/00adb076

64 OKucauTen U BOCCTAHOBUTEIIH 1 bubnuorexa [JOK

https://m.edso0.ru/00adb076

65 KontponbHas padota Ned4 o teme 1 bubnuorexa [JOK
«CTtpoeHue atoma. XMMHUYECKasl CBA3b)» https://m.edsoo.ru/00adb486

66 PeseprubIit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CUCTEMATH3aLMs 3HAaHUU https://m.edsoo.ru/00adb33c

67 PeseprubIit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CUCTEMaTu3alus 3HAHUH https://m.edsoo.ru/00ad9ch2

68 PeseprubIit ypok. O600meHNE 1 1 bubmuorexa [JOK
CUCTEMaTu3alus 3HAaHUH https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I10 68

INPOI'PAMME

9 kJaacc

No Tema ypoxka Komuuectso | Jlata DnexTpoHHbIE (ITUPPOBLIC)

ypoKa 4acoB poBeJeHNsS | 00pa30oBaTENbHbBIE PECYPCHI

BemecTBo 1 xumunueckasi peakuusi 17 yacon

1 [Tepunoandeckuii 3aK0OH. 1 bu6mmoreka [JOK
[Tepuoanueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adb59e
anemenToB /. 1. Menneneepa

2 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB | 1 bubnuoreka [JOK
XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
IIEPHOJI0B

3 Knaccugukanus 1 HoMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMUYECKO CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJITIMYECKHUX PEHIETOK https://m.edsoo.ru/00adbac6

5 KonTtponpHas padota Nel mo teme 1
«IToBTOpEeHue u yriydiaeHne 3HaHUH
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccugukanus xumuueckux peakuuii | 1 bubnuorexa [IOK
10 Pa3JUYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0

7 [ToHsITHE O CKOPOCTH XUMUYECKOM 1 bubnmoreka [JOK
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pCaKknuu. IlonsiTHE O TOMOT'CHHBIX U
ICTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a

8 [ToHsTHE O XUMHUYECKOM PAaBHOBECHH. bubnuorexa [JOK
@akTOpBl, BIUSAIOIIHAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKLUU U MOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

9 OKUCIUTETLHO-BOCCTAaHOBUTEIIbHBIC bub6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31IEKTPOTUTUYECKOMN bubnuorexa [JOK
muccoranuu. CUIIbHBIE U clla0bie https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHUS peaKkuil bubnuorexa [JOK

https://m.edso0.ru/00add448

12 XHUMHUYECKHEe CBOMCTBA KUCIOT U bu6moreka [IOK
OCHOBaHUH B CBETE MpeACTaBICHUIN 00 https://m.edsoo.ru/00add5d8
AJIEKTPOJUTUYECKON JUCCOIMAIIIHT

13 XUMHUYeCKHe CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
MIPEJICTaBICHUH 00 IMEKTPOITUTUYECKOU https://m.edsoo.ru/00add8b2
JMCCOLIMAIIUU

14 [TonsaTHe o ruponuse conei bubnuoreka [JOK

https://m.edsoo.ru/00add9d4

15 O06001eHre U cucTeMaTru3aIus 3HaHUH bubnuotexa [JOK

https://m.edsoo.ru/00addd12

16 [IpakTueckas pabota Ne 1. «Pemenue bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa

17 KontponbHas padota Ne2 o teme bubnuorexa [JOK
«INEKTPOIUTHYECKAS TUCCOIUALIHS. https://m.edsoo.ru/00addecO
XUMUYECKHE peaklii B pacTBOpax»

HeMera/uuibl M HX coeMHEHUs1 25 4yacoB

18 OO0mrast xapakTepUCTHKA TaJOTEHOB. bubnuorexa [JOK
XHWMHUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
XJIopa

19 XnopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
XUMHUYECKHE CBOMCTBA, MOJyUYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE

20 [IpakTrueckas padota Ne 2 1o Teme bubmuorexa [JOK
«Tonyyenue COMAHON KUCIOTHI, https://m.edsoo.ru/00ade348
M3y4eHue e€ CBOMCTBY

21 Brruncnenus no ypaBHeHUsAM bubnuoreka [IOK
XUMHUUYECKUX PEaKIMH, eClIi OJUH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE

22 OO11as XxapakTepUCTUKA SIIEMEHTOB bubnuoreka [JOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a

23 AnnoTtpornHsle MOAU(UKALIUY CEephI. bubnuorexa [IOK
Haxoxnenue cepbl 1 €€ coeqMHEHUN B https://m.edsoo.ru/00ade64a
pHpoie. XMMUYECKHE CBONCTBA CePBI

24 CepoBosiopoJi, cTpoeHue, GU3nIecKue 1 bubnuorexa [IOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcuppl cepbl. CepHast KMCIIOTA, bubnuorexa [IOK
(buznyuecKrue U XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adea28
MIPUMEHECHHE

26 XUMUYECKUE peaKklu, JexKallne B bu6mmoreka [JOK

OCHOBE IIPOMBIIIJICHHOTO criocoba
MOJTYYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroILEel Cpelibl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27 Brraucienue MaccoBoit 10711 BeIXO1a bubmuoreka [JOK
MPOJYKTa PEAKIUU https://m.edsoo.ru/00adec8a

28 OO01mas XxapakTepUCTUKA SIICMEHTOB bubnmoreka [JOK
VA-rpynsl. A30T, paclipocTpaHEHHE B https://m.edsoo.ru/00adeea6
npupoie, GU3HIECKUE U XUMUICCKHEC
CBOICTBA

29 AmmMmuak, ero puzmueckue u bubnuoreka [IOK
XMMHWYECKUE CBOMCTBA, MIOJIy4E€HUE U https://m.edso0.ru/00adf004
MIPUMCHCHHE

30 [TpakTuaeckas padora Ne 3 mo Teme bubmmoreka [JOK
«IlomydyeHne aMMuaka, U3y4eHHUe €ro https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBONMCTBA https://m.edso0.ru/00adf306

32 Hcnons30Banne HUTPATOB U COJIEH bubnuotexa [JOK
aMMOHUS B Ka4€CTBE MUHEPAIBHBIX https://m.edsoo.ru/00adf518
yaoOpeHui. XuMHUECKOe 3arpsi3sHeHUE
OKpYKaroILEel Cpeibl COCTUHEHUSIMHU
azoTa

33 dochop. Oxcun dpochopa (V) u bubnmoreka [JOK
dbocdhopHas kucnoTa, GU3NIECKUE U https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJTYYCHHUE

34 Hcnonws3oBanne GocdaToB B Ka4ecTBE bubnuotexa [JOK
MUHEpaJIbHBIX yI100peHuil. 3arps3HeHre https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu

35 VYriepon, pacnpocTpaHeHre B IPUPO/IE, bubnuorexa [JOK
(hr3UYeCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxkcunpl yriaepojaa, ux Gusndeckue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA. DKOJIOTNYECKUE https://m.edsoo.ru/00adfebe
MpoO0JIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoa (1V)

37 VYroapHas KUCI0Ta U €€ COTH bu6mmoreka [IOK

https://m.edsoo.ru/00ae006¢c

38 [Ipaktrueckas padota Ne 4 o Teme bubmuorexa [JOK
"[lomyueHune yriaekucioro rasa. https://m.edsoo.ru/00ae027e
KauecTtBenHnas peakuus Ha kapOoHaT-
noH"

39 [TepBoHauanbHBIC MOHATUS 00 bubnuoreka [JOK
OPraHM4YeCKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIriiepoia

40 KpemHuwii u ero coenruHeHus bu6mmoreka [JOK

https://m.edsoo.ru/00ae080a

41 [IpakTuueckas pabota Ne 5. Pemenue bubnuoreka [JOK
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edso0.ru/00ae0bf2
«BaxHenue HeMeTauibl U UX
COEJIMHEHUS

42 KonTponsnas pabora Ne3 mo teme bubnuoreka [JOK

«BaxHelIe HeMeTauIbl U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0el8

MeTaJJ1bl 1 HX COCTMHEHUS

43 OO1ast XapakTepUCTUKAa XUMUYECKUX bubnuorexa [IOK
3JIEMEHTOB — METAJLJIOB. https://m.edsoo0.ru/00ael03e
MeTtannuyeckas CBSI3b U METAIINUECCKas
KpUCTaJUTMYECKas peléTka.
du3nyeckue CBOMCTBAa METALIIOB

44 XHWMHUYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK

DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUI

https://m.edso00.ru/00ael1156



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

MCTAIJIOB

45 OO1m1re cnocoObl MOJTy4eHUsT METAILIOB.
CrutaBel. Berauciienust 1mo YPaBHCHUAM
XUMHUUYECKHX PEaKLUi, €ClIi OJMH U3
PEareHTOB COJCPKUT IPUMECH

bubmuoreka [IOK
https://m.edsoo.ru/00ael1156

46 [TonsaTue o KOppO3UK METAIIIOB bubnuorexa [JOK
https://m.edso0.ru/00ae1278
47 [llenouynbie MeTaIBI bubnuorexa [JOK
https://m.edso0.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS bubnuorexa [JOK
https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNbHBIE METAIIIBI — bubnuotexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiimre coeIMHEHNS KaabLHs bubnuotexa [JOK
https://m.edso0.ru/00ael5e8
o1 O0600111eHre U CUCTEMAaTU3aINs 3HAHUM
52 XKéctkocTh BOJIBI M CIOCOOBI €€ bubnuotexa [JOK
YCTpaHEHHUsI https://m.edsoo.ru/00ae1886
53 [TpakTuueckas padota Ne 6 o Teme bubnuotexa [JOK
"KEcTKOCTh BOABI M METOIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus'"
54 ATOMUHHN bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 AmMmdoTepHbIe CBOMICTBA OKCHIA U bubnuotexa [JOK
THAPOKCH]IA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcHIbl, THAPOKCUIIBI U COJIH JKeJIe3a bu6moreka [IOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cCUCTEMATU3ALINS 3HAHUN
59 [TpakTuueckast padota Ne 7. Permenue bubnuorexa [JOK

AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxuenime MeTayuIbl U UX
COEIMHEHUSI

https://m.edsoo.ru/00ae3de8

60 Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIHi, €CIIN OJTUH U3
peareHToB JaH B H30BITKE UIIH
COJICPKHUT IpUMeCH. Beraucienus
MacCOBO¥ JIOJIM BBIX0/1a TIPOJIyKTa

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

peaxkiuu
61 O000111eHIE U CUCTEMATHU3ALUs 3HAHUN
62 KonTponsnas pabora Ne4 mo teme
«Baxxneliue MeTauIbl 1 UX
COEJIMHEHUS
Xumus ¥ OKpyKawmas cpeaa 3 gaca
63 BemectBa u matepuansl B bu6mmoreka [JOK
IOBCEAHEBHOM JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bubnuoreka [IOK
OKPYIKaroIIe cpejibl https://m.edsoo0.ru/00ae4270
65 Ponp XuMuM B pelIeHUH SKOJIOTUUECKUX bubnuorexa [IOK
npobseM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
CHUCTEMaTU3allKsl 3HAHUI https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O0001IIEHNE U bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O600IeHNE 1 bubnmoreka [JOK

CUCTEMAaTU3alus 3HaHUN

https://m.edsoo0.ru/00ad9ch2



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME
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