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COJEP)KAHUE

8 KVIACC
IlepBoHavajbHBICe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMuM B KM3HM 4desioBeka. Tena u BemecTBa. PU3HYECKUE CBOKWCTBA
BELIECTB. ArperatHoe cocTosiHue BelecTB. [loHsTHE 0 MeTONaX MO3HAHUSA B XUMUU. XUMUS B
cucreMe Hayk. UncTeie BemecTBa U cMecd. CriocoObl pa3/ieieHus: CMece.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 371eMEHTBI. CHMBOJIBI XMMHUECKUX 3JIEMEHTOB. [IpocThie
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckasi ¢popmynna. BalneHTHOCT aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtaBa BemecTB. OTHOcuTeNnbHass aromMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHYECKOI0 3JIEMEHTA B COCAUHEHUH.

@u3nyeckue M XUMHUUYECKUE SBICHHUA. XUMHUYECKass peakuus M €€ INpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukauss XuMHYECKUX peaKkIui
(coeqrHEHUS, PA3IOKECHHUSI, 3aMEIIIEHUS, OOMEHA).

XUMHYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM IOCYAOH, C MpaBWiIaMu pabOThl B
naboparopuu ¥ IpuéMamMi 00palieHust ¢ J1ad0paTOPHBIM 000PYIOBAHUEM; U3YUEHUE U ONMCAHUE
(U3NYECKUX CBOKCTB 00PA3IIOB HEOPTaHMUECKUX BEIECTB; HaOmoIeHNe pr3ruecKkuX (TUIaBJIcHHE
BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHCAIMSI BOJbl) 1 XUMUUECKUX
(ropeHue cBeuM, NPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCIHCTBHE MeJla C KHUCIOTOM)
SBJICHUH, HAOJIIOIEHNE U OIMCAHUE NMPH3HAKOB MPOTEKaHUs XMMHYECKUX PEaKIid (paziokeHue
caxapa, B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcuna meau(1l)
IpU HarpeBaHUM, B3auMOJEicTBUE kene3a ¢ pactBopoM conu Meau(ll)); m3yuenue cmocoGoB
paszmeneHust cmecel (c TOMOIIBIO MarHuTa, (WIBTPOBAHWE, BBIIAPHBAHUE, IUCTUILUIALNA,
xpoMmatorpadusi), poBeICHUE OYUCTKH TOBAPEHHON COJIM; HAOII0ICHUE U ONMCAHKUE PE3YJIbTaTOB
IIPOBEJICHUS OIIbITA, WUIIOCTPUPYIOLLErO 3aKOH COXPAHEHUsI MACChl, CO3JaHUE MOZECIIEH MOJIEKYJI
(IIapocTep)KHEBBIX ).

Baskuelinue npeacTaBuTe I HEOPraHHYECKUX BelleCTB

Bo3nyx — cMmecp razos. CocraB Bozayxa. Kuciopony — 37I€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue xucnopona B mpupoze, Gu3ndeckue 1 XUMHUYECKUEe CBOMCTBA (pPeakiui TOPEeHuUs).
Oxcunpl. Ilpumenenue kucinopoga. CnocoObl TOTy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
npomsliieHHOCTH. KpyroBopot kuciopona B npupoje. O30H — aJIOTPONHAsS MOIU(PHUKAIHS
KHUCJIOPOJIA.

TermnoBoit 3ddexkr xXumMuuecKoW peaknuu, TEPMOXHUMHYECKHE YPaBHEHUS, 5K30- U
SHAOTEPMHUUYECKUE peakUMH. TOMaMBO: yroiab M MeTaH. 3arps3HEHHE BO31yXa, YCWICHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bonopox — snemeHT u npoctoe BemecTBo. Haxoxxaenne Bogopo/a B npupoje, pusnyeckue u
XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucnoTel u conu.

KomngectBo BemectBa. Monb. MosnsipHas macca. 3akoH ABoragpo. MonspHblii 00bEM ra3os.
Pac4€rbl 10 XUMUYECKUM YPAaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pacrBopurens. PactBopbl. HacellmieHHbie u
HEHACHIILICHHBIC PACTBOPEL. Pacmeopumocms eeujecms 6 6ode. Maccoas 107s BEIIECTBA B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpPOB B NpPHUPOJE U B JKU3HU
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yenoBeka. KpyroBopoT Boabl B npupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYHCTKA
IIPUPOJIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenuHenuid. Oxcuapl. Knaccudukanuss oxkcumos:
cosieoOpa3yromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyromue. Homenknarypa
OKCHJIOB (MEXAyHapoJHasi W TpuBHaibHas). Pu3nueckre U XMMHUUECKHE CBOMCTBA OKCHUIOB.
ITonmyuyenue okcuaoB.

OcnoBanust. Kiaccudukanus ocCHOBaHM: IIENOYM W HEPACTBOPHUMBIC OCHOBAHUS.
Homenknarypa ocHOBaHUM (MeXAyHapoiHas M TpuBHaibHas1). PU3NYECKHE U XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [loyyeHre OCHOBaHUMN.

Kucnorel. Knaccudpukamus  kuciaor. HomenkmaTypa  KHCIOT — (MeXIyHapogHas U
TpuBUaibHasA). Ousnueckne U XUMHUYECKUE CBOWCTBA KUCIOT. P aktuBHOCcTH MeTamuioB H. H.
bekerosa. [1oyyenue kucmuor.

Comu. Homenknarypa cosel (MexxIyHapoaHas U TpuBHaibHas). dusnueckre U XMMHUYECKHE
cBoiicTBa conel. [lonyuenue coieil.

I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPTaHUYECKUX COETUHEHUI.

XUMUYECKUI 3KCIIEPUMEHT: KaUECTBEHHOE OIPENEICHUE CONEPIKAHNUS KHCIOPO/ia B BO3IYXE;
MOJIyYeHHe, CcoOMpaHHe, pACHO3HABaHWE M H3YYECHHUE CBOWCTB KHUCIOpOJA; HAOMIOIEHHE
B3aMMOJICICTBUS BEIIECTB C KMCIOPOAOM U YCJIOBHSI BO3HMKHOBEHUS U MPEKPALIECHUs TOPEHUs
(moxkapa); O3HaKOMJICHME ¢ oOpa3lamMM OKCHIOB U OINHMCAaHHUE HMX CBOMCTB; MOJIyueHHE,
coOupaHue, paclo3HaBaHHE M M3YYCHHE CBOMCTB BOJOpoAa (rOpeHHe); B3auMoJeiicTBHE
Bogopona ¢ okcuaoMm menu(Il) (Bo3MOKHO HCIONB30BaHHE BHUCOMATEPHAIIOB); HAONIOICHUE
00pa31oB BEIIECTB KOJIMYECTBOM 1 MOJIb; HCCIeJ0BaHNE 0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PAaCTBOPUMOCTBIO; IPUIOTOBIICHHE PAaCTBOPOB C ONPEAEIEHHOM MacCOBOM I0JeH
pacTBOPEHHOIO BEILECTBA; B3aUMOJICHCTBUE BOABI C MeTallaMH (HAaTpUEM M  KaJbLHEM)
(BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB); ONPEACICHNE PACTBOPOB KUCIIOT U IIEJIOoUeH ¢
MIOMOIIIBI0 HMHIUKATOPOB; HCCIIEOBaHUE OOpa3lOB HEOPraHWYECKUX BEIIECTB pa3IMYHBIX
KJIaCCOB; HAONIOJIEHHME W3MEHEHHsS OKPAaCKW HHIMKATOPOB B PACTBOpaX KHUCIOT U INEIOYEH;
n3ydeHue B3aumozeictBus oxcuaa Meau(Il) ¢ pacTBopom cepHOM KHUCIOTBI, KHCIOT C
METaJlJlaMi, peaklUUid HEeWTpadu3aluy; IMOJyUYEHUE HEPACTBOPUMBIX OCHOBAHWMH, BBITECHEHHE
OJIHOTO Me€Tajula APYTUM M3 PAcCTBOpA COJIM; PELIEHUE SKCIEPUMEHTAJIBHBIX 3aJad 0 TeMe
«Baxxnenmmue Kiaaccel HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema
xumudecknx ieMmeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUA

[lepBble MOMBITKU KIACCU(PUKALMHM XUMHUYECKHX 3JeMEeHTOB. [IoHATHE O Tpymnmax CXOAHBIX
JJIEMEHTOB (IIEJIOYHBIE M ILEJIOYHO3EMENBHbIE META/UIbl, TalOT€Hbl, HWHEPTHBIE TIa3bl).
DeMeHTHl, KOTOpbIe 00pa3yIoT aM(poTepHbIE OKCUIBI  THIPOKCUIBI.

Ilepuonnueckuit 3akoH. [lepuoanueckas cucreMa xumuyeckux anemeHTos J[. . Menneneesa.
Kopotkonepuonnass u uHHONepuonHas ¢opmbl [lepuoandeckoil CUCTEMBI XUMHUYECKUX
anemenToB /. . Menneneesa. Ilepuoast u rpynmsl. @U3HYECKUl CMBICI OPSAIKOBOIO HOMEDA,
HOMEPOB IEPUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oronsl. DnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obonoyek aToMoB mepBbIX 20 xuMuyeckux osieMeHToB Ilepuonndeckoit cucremsr /JI. 1.
MengeneeBa. XapakTepucTuKa XMMUYECKOTO JIEMEHTA 110 €Tr0 IMOJIOkKEHUI0 B Ilepuonnueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIUIMYECKUX H
HEMETAJJIMYECKUX CBOWCTB IO IpynnaM M nepuojaM. 3HaueHue llepuoanueckoro 3akoHa u
[lepnonnueckoil CHUCTEMBI XMMHUYECKUX DJIEMEHTOB U pa3BUTUSA Hayku U npaxktuku. 1. WM.
MeHeneeB — y4€HbIN U TPaXIaHUH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HEMOJISIpHAs ) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKHX AJIEMEHTOB. VlIoHHAas CBS3b.



Crenenp okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTEbHbBIE peakiuu. [Iporecchl okucienus u
BOCCcTaHOBNICHHS. OKUCINTENN U BOCCTAHOBHUTEIH.

XUMHUECKUH IKCIEPUMEHT: U3yuyeHHE OOpa3lloB BELIECTB METAUIOB W HEMETAlIOB;
B3aUMOJICHCTBHE TUAPOKCHJIA LIMHKA C PACTBOPAMH KUCIIOT U IIEJIOUeH; MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOMIKUX TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEakUuil (TopeHue, peaKiuu
pa3IoKEHUs, COEAUHEHHUS).

MexnpeamMeTrHblie CBA3U

Peanuzanusi MeXNpeAMETHBIX CBSA3€H NPU HM3YYCHUH XUMHU B 8 Kiacce OCYIIECTBISIETCS
Yyepe3 HCIHOJb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TMOHATHH, TaK M IOHATHH,
SBIISIOIIMXCS] CHCTEMHBIMHU ISl OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYUHOTO ITUKIIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIA (DaKT, THUIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKauusi, NEePUOAUYHOCTh, HAONIOJEHHE, HKCIHEPUMEHT, MOJCINPOBAHHE,
U3MEpEHue, MOJIeIb, SIBJICHUE.

@dusnka: Marepus, aroM, OSJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TOIHI,
PalMOaKTUBHOCTb, MOJIEKYyJa, SJEKTPUYECKUNA 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (PU3MYECKHE BEIWYHMHBI, CAWHUIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOABI, MOJE3HbIE UCKOMAeMBbIe,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTtBo 1 XMMH4YecKas peakuus

Ilepunonnyeckuit 3akoH. Ilepruoguueckas cucrema xumudeckux siuemeHToB [l. M. Menzeneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XMMHUECKUX 3JIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, KaJINs, KaJIbLUI U HUX COCAUHEHUM B COOTBETCTBUU C IIOJIO)KCHHEM DJIEMEHTOB B
Ilepnoaudeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJbl XHMHUYECKOM CBS3M. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTANIMYECKOM PEIETKH U BHJA XUMHUYECKOU
CBA3HU.

Knaccudukanmss W  HOMEHKIATypa HEOPraHMYECKMX BEHIECTB (MEXIyHapogHas U
TpUBUaAJIbHAsA). XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCS K Ppa3IM4HbIM Kjaccam
HEOPraHUYECKUX COCAUHEHUN, TEHETUYECKAasl CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XUMHUYECKUX peakluil M0 pa3IMyHbIM MpU3HAKaM (M0 YHMCIY U COCTaBy
YUYaCTBYIOUIMX B PpEaKIUH BEUIECTB, IO TEIJIOBOMY J(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, IO YYacTHUIO KaTaiauzaropa). JK30- U
SHJOTEPMUYECKHUE PEAKIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonatue o ckopoctd xumHuecko peakuuu. [loHsATHE 00 OOpaTUMBIX W HEOOpPATHMBIX
XUMUYECKUX peakuusax. [loHsATHEe O TOMOIEHHBIX U TETEPOreHHBIX peakuusx. [lowamue o
Xumuueckom paenosecuu. DPakmopwvi, 6IUANOWUE HA CKOPOCHb XUMUYECKOU peaxkyuu U
NON0JHCEHUE XUMUYECKO20 PABHOBECUSL.

OKUCINTENbHO-BOCCTAHOBUTENbHBIE  PEAKLUHU, JJIEKTPOHHBIA  OaJlaHC  OKUCIIUTENILHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocCTaBlI€HHE YPABHEHMHM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO/1a AIIEKTPOHHOT 0 OanaHca.

Teopust 37EKTPONUTUYECKON AUCCOLMALMHU. OJIEKTPOIUTHI M HEAIEKTPOJUThl. KaTHOHBI,
aHUOHBL. MexXaHu3M [HUCCOLMALMK BEIIECTB C PAa3IMYHBIMU BHJIAMH XUMHUYECKOU CBS3H.
Crenenp auccounanuu. CUibHbIE U ClIa0ble 3JIEKTPOIIHUTHI.

Peakiun moHHOro OOMEHa. YCIOBHMS NPOTEKAHUS PEAKIUH HOHHOTO OOMEHa, IMOJHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPONUTHUYECKONW nuccoranuu. KadecTBeHHBIE pEaKIMHW HA HOHBI.
Ilonusmue o eudponusze coneii.



XUMUYECKUM DKCIIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPUCTAIUIMYECKUX PELIETOK
HEOPraHMYEeCKHX BEIECTB — METAJUIOB U HEMETAIIOB (rpaduTa U anMasa), CIO0KHBIX BEIECTB
(x1opuza HaTpus); UCCIEAOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIMU OT BO3AECHCTBUSA
pa3NMYHBIX (HaKTOPOB; HCCIIEOBAHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca
JUCCOLMAIMKA  KHUCIIOT, IIeJoYell M cojed (BO3MOXKHO MCIIOJIb30BAHUE BHUIEOMATEPUATIOB);
NIPOBEJICHHE OIBITOB, WUIIOCTPUPYIOIINX NPU3HAKK TPOTEKaHUs pPEaKUUl HOHHOrO OOMeHa
(oOpa3oBanue oOcajka, BbIIEIEHHE Ta3a, OOpa30BaHUE BOBI); OIBITOB, WILTIOCTPHUPYIONIINX
IIPUMEPBl  OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakUuil (FOpeHHe, peakLuu pasIoKeHUs,
COEMHEHHS); PACIIO3HABAHUE HEOPTaHUYECKHUX BELIECTB C MIOMOIIBIO KaUeCTBEHHBIX PEaKLUi Ha
VOHBI; PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanuibl 1 MX coeJHHEHHSA

OOmiast xapakTepucTuKka rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETIEHU
okucneHusa. CTpoeHne U (pU3NUECKUe CBONCTBA MPOCTHIX BELIECTB — TaJOT€HOB. XUMHUYECKHE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOAEHCTBHE C MeETallaMH, HEMETaJIaMM, IIEI04YaMH).
Xnoposogopoa. CossiHasi KUCIIOTa, XMMUUECKHE CBOWCTBA, MOIy4YeHHE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HAa OpraHU3M 4ejoBeKka. BakHelline XJIOpHIbl U MX HaX0XIECHUE
B IIPUPOJIE.

OOmast xapakrepucThka 3i1eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

Crpoenue u ¢pu3MUECKUe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJJIOTPOIHBIE
MOIUGUKAIIMM KUCIIOpoJa U cepbl. XHUMHUYECKHEe cBoicTBa cepbl. CepoBOJOPOJ, CTPOEHHE,
¢usnueckue U XUMHYeckre cBoicTBa. OKCHIBI Cephbl KaK MPEJCTABUTENN KUCIOTHBIX OKCHUIIOB.
CepHast kuciora, (QpU3MUECKME U XUMHUYECKHE CBOMCTBa (00IIME KaK IMpEeICTaBHTENs Kiacca
KUCIOT M creuudpudeckrue). XUMHUYECKHE PEaKIMH, JIeKallde B OCHOBE INPOMBIIUICHHOTO
criocoba monyyeHHust cepHo KucioThl. [Ipumenenue. Conu cepHOM KHMCIOTHI, KaueCTBEHHas
peakims Ha cynbdar-uoH. HaxoxneHnue cepel  e€ COeIMHEHHMH B NIpUpoae. XUMHUECKOE
3arpsI3HEHUE OKpPYXKAloIIeW cpedbl COEAMHEHUSMU Ccepbl (KHCIOTHBIE HOXAM, 3arpsi3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILCHUS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnipocTpaHeHue B IpUpojIe, pu3ndeckrue U XMMUieckue cBoiictBa. KpyroBopot azora B
npupose. AMMHaK, ero pu3nyeckue ¥ XMMUYECKUE CBOMCTBA, MoydeHue U npumenenue. Comu
aMMOHUS, UX (pU3MYECKHE M XMMHUYECKHE CBOICTBA, MpuUMeHeHHe. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasi KUCIIOTA, €€ MoydyeHue, Gu3nyeckue U XuMHYecKre cBoiicTBa (001mue
Kak TIpEe/ICTaBUTENs Kiacca KHUCIOT U cneuu¢puueckue). Vcmonb3oBaHue HUTPATOB U COJEH
aMMOHHS B Ka4eCTBE MUHEPAJBbHBIX yI00peHUd. XUMHUECKOe 3arps3HEeHUE OKPY>KaIOIIel cpe/ibl
COEIMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IHU, 3arpsI3HEHUE BO3/1yXa, I0UYBHI U BOJOEMOB).

®ocdop, amrorpornnsle Momudukanuu (ocdopa, ¢uznyeckrne W XMMHUYECKHE CBOMCTBA.
Oxcun dochopa(V) u pochopHas kucnora, pU3MUECKUE U XUMUYECKHE CBOWCTBA, MOTyUCHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

OOmast xapakrepucthka di1eMeHTOoB IVA-rpynmel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amioTporiHble MOAM(UKALNK, paclpoCTpaHEeHHE B TMpUpojae, (u3nueckue u
XUMHYeckre cBoiicTBa. AncopOius. Kpyrosopor yriaepona B mpupoje. OKCHIbI yriepojaa, ux
¢usnueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBBIE OPraHU3Mbl, MOJYy4YCHHE
U IPUMEHEHHUE. DKOJIOTUYECKHEe MpoOJieMBbl, CBA3aHHBIE ¢ okcuaoMm yriepona (IV); rumoresa
r7100aIbHOTO TOTEIUICHUsT KJIMMaTa; MapHUKOBBIM 3¢ dekT. YrompHass KHcIoTa M €€ COJH, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M MpuMeHeHHne. KauecTBeHHas peakuus Ha
KapOoHar-uoHbl. Mcmonb3oBanne kapOOHATOB B ObITY, MEIHUIMHE, NPOMBIIUIEHHOCTH H
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHS OO0 OpPraHWYECKHX BELIECTBAX KaK O COCAMHEHUSX YIIepoja
(MeraH, 3TaH, JTWIEH, AallETUJIEH, ITAHOJ], IJMUEPHUH, YKCyCHas KucioTa). Mx cocmas u
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xumuueckoe cmpoenue. IloHaTne 0 OMOIIOTMYECKM BaXKHBIX BEIIECTBAX: XHpax, Oenkax,
yIJIEBOAAX — W WX POJM B JKU3HMU UeNOBeKa. Mamepuanvhoe eOUHCME0 OpeaHU4ecKux u
Heop2anu4ecKux coOeOUuHeHul.

Kpemuuid, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MONyyeHHe u npuMeHenne. CoequHeHns
KpeMmHus B nipupojae. Obuue npeacraBieHus 06 okcuae kpemuus (IV) u kpeMHUEBOI KHCITOTE.
Cunukatel, WX UCHONb30BaHUE B OBITY, MEIWIUHE, NPOMBIIICHHOCTU. Baowchetiwue
cmpoumenbHble Mamepuanbl. Kepamukd, cmekio, yemenm, 6emon, dcene3o0oemoH. 1lpodaemvl
0e30nacH020 UCNONIL308AHUAL CIMPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEGHOU IHCUSHU.

XUMHUECKUH 3KCTIEPUMEHT: U3yueHHEe 00pa31i0B HEOPTaHUUECKUX BEIECTB, CBOMCTB COJISTHON
KHCJIOTHI; TIPOBE/ICHNE KaYeCTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI U HAOJIIOEHUE MPU3HAKOB UX
NPOTEKAHUS; OMBITHI, OTpaKaloUIe (U3NUECKUE W XHUMHUYECKHE CBOWCTBA TaJOr€HOB M HUX
COCMHEHUI (BO3MOXHO HCIIOJIb30BaHUE BHEOMATEPHANIOB); O3HAKOMIJIGHHE € 0oOpas3maMu
XJIOPU/IOB (TaJIOTEHU/IOB); O3HAKOMIIEHHE C 0Opa3lamMu cepbl U €€ COeIMHEHUAMHU (BO3MOKHO
UCTOJIb30BAaHUE BHJICOMATEPUANIOB); HAONIOJEHHE Tpolecca OOYIVIMBaHUS caxapa IO
JNEUCTBUEM KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI; H3Yy4Y€HUE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CEepHOW KHUCIOThI, NMPOBEACHHE KAUYeCTBEHHOH peakUuu Ha Cyab(paT-uOH H
HaOroleHne Tpu3HaKka e MPOTEKaHUs; O3HAKOMIIGHHE C (PU3MUYECKUMH CBOMCTBAMM a30Ta,
dochopa m ux coenuHeHMH (BO3MOMKHO HCIIOJIb30BAaHUE BHUAEOMATEPHAIOB), OOpa3IaMu
a30THBIX M (POCHOpHBIX YAOOpEHMIA; IMOMyyeHHe, COOMpaHHE, pACIO3HABAHHME U H3Y4YCHHE
CBOWCTB aMMHaKa; MPOBEJCHHE KAYEeCTBCHHBIX pEaKkUuii Ha MOH aMMOHUs U ¢ochar-uoH U
U3y4YEHUE IIPU3HAKOB UX IPOTEKAaHUs, B3aUMOJEHCTBUE KOHLICHTPUPOBAHHOM a30THOW KHMCIIOTBI
C M€JpI0 (BO3MOXHO MCIOJIb30BAaHUE BUJIEOMATEPUAIIOB); U3YUEHHE MOJIEIEH KPUCTAIIIMYECKUX
peméTok anmasa, rpadura, (yiuiepeHa; 03HaKOMIIEHHE C IPOIIECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTHUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHBOrasza; IOJIyueHHe, COOMpaHHe,
pacIioO3HaBaHUE U U3YUYEHUE CBOMCTB YIIIEKHUCIIOrO ra3a; IPOBEICHUE KaYECTBEHHBIX PEAKLUN HA
KapOOHAaT- M CHJIMKAT-UOHbI M M3y4YEHHE TIPU3HAKOB HX MPOTEKaHHs; O3HAKOMIICHHE C
MPOAYKIMEN CWJIMKAaTHOW IMPOMBILIJIEHHOCTH; PELICHHUE JKCIEPUMEHTAIBHBIX 3a1ad 110 TEeMe
«BaxuHemme HeMeTauIbl U UX COSIUHEHUSY.

MeTa/uibl M UX COCIMHEHUS

OO0m1ast XapakKTepUCTUKA XUMUYECKHUX HJIEMEHTOB — METaJJIOB HA OCHOBAHUM MX ITOJIOKEHUS
B Ilepuonnueckoin cucreme xumuyeckux siaeMeHToB [[. M. MenneneeBa U CTpOEHHUs aTOMOB.
Crpoenne metamioB. Metamnueckas CBS3b M METaUIMYECKas KPUCTAJUIMUECKas pPEIETKA.
ONEKTPOXUMHMUECKUH psA HanpspkeHUd MerawioB. dusnueckue M XMMHUYECKHE CBOMCTBA
MeTaiuioB. O0mue crnoco0bl Mody4YeHuss MeTayuloB. [IoHsATHE 0 KOPPO3UH METAaIOB, OCHOBHBIC
CIoco0Bl 3alMTHl WX OT Koppo3uu. CIuiaBbl (CTaslb, YyTyH, AIOPATIOMHUHUH, OpoH3a) W HX
IIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[I{esrounble MeTaJUIBL: MOJ0KEeHWE B [leproandeckoil cucreMe XuMU4YecKux 3y1eMeHToB [1. 1.
MeneneeBa; CTpOCHHE HX aTOMOB; HaxXOXIE€HHE B Ipupoje. Puznueckue U XUMUYECKHE
CBOICTBa (Ha nmpumepe HaTpus U Kanus). OKCuabl U THAPOKCUIBI HaTpus U Kanus. [Ipumenenune
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MATHUM M KaJbLUK: MoJIokeHue B [lepuoauueckoil cucreme
xumuyeckux snemeHToB [[. M. MenneneeBa; cTpoeHHE MX aTOMOB; HaXOXICHUE B IIPUPOJE.
@usznueckue ¥ XMMHUUYECKUE CBOMCTBA MarHus M KajubLMs. BaxHenmue COeIUHEHHUs KalbLus
(oxcua, THAPOKCHUL, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuonnyeckoil cucreme xumudeckux anemeHroB /Jl. M.
MeneneeBa; CTpoOeHUE aTOMA; HaXOXACHUE B Ipupoje. Pu3ndeckue U XMMUYECKUE CBOMCTBA
aoMUHUs. AM(pOTEpHbIE CBOICTBA OKCHJIA M THIPOKCHIA AITIOMUHUS.

Kenezo: nonoxkenue B Ilepronnueckoit cucreme xumudeckux 3nemeHToB . . Menpeneesa;
CTPOCHHE aToMa; HaxoxkiaeHue B mnpupone. dusmdyeckne M XUMHUYECKHE CBOMCTBA JKEJe3a.
Oxkcunpl, rusipokcuibl U conu xkenesa (I1) u xenesa (I11I), ux cocras, cBoiicTBa U MOTyUYEHHE.

XUMHUECKUH HSKCHEPUMEHT: O3HAKOMJIGHHE C O00pa3laMd METaUIOB M CIUIaBOB, HX
¢u3nUYecKUMU  CBOMCTBAMH; H3y4Y€HHE pE3yJbTaTOB KOPPO3UHM METAUIOB  (BO3MOXHO
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MCTOJIb30BAHUE BHCOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KaJbIMs U HATPUS
C BOJIOM (BO3MO>KHO UCIOJIb30BAaHUE BHIEOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBIL;
Ipolecca TOPEHMsI JKelne3a B KHUCIOPOAE (BO3MOXHO HCIIOIB30BAHME BHAEOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIMil HAa MOHBI (MAarHusl, KaJblUsl, AIFOMUHUS, [IUHKA,
xene3a(ll) u xenesa(Ill), memu(Il)); HaOmOOEeHWE W oOMHMCaHWE TPOIECCOB OKPAIIUBAHUS
IUIAMEHM MOHAaMHU HATpHsl, Kaliusl U Kajablus (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPUATIOB);
uccieoBaHre aM(pOTEPHBIX CBOWCTB TMAPOKCHIA ATIOMHHUS M THIPOKCHAA IIUHKA; peIlIeHHE
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHele MeTaibl U UX COEAUHEHUS».

XuMus U OKpy:KamoLias cpeaa

HoBele MaTepuansl 1 TeXHOJIOTMU. BelecTBa 1 Marepualibl B IOBCEAHEBHON KU3HU YEJIOBEKA.
Xumus ¥ 370poBbe. bezomacHoe HCMONb30BaHUE BEHIECTB U XUMHUYECKUX PEAKIUN B OBITY.
IlepBas moMOIIb IpPU XUMUYECKUX OXKOrax U OTpaBieHUsAX. OCHOBBI 3KOJIOTMYECKON
IPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpeabl (MpeaenpHas JI0IyCcTuMas
koHreHTpanus Bemiects — [1/IK). Pons XxuMuu B pemieHuu 3K0I0THIECKUX MTPOOIIEeM.

[IpupoaHble HMCTOYHHMKH YTIIEBOAOPOAOB (Yrojb, HNPUPOAHBIN Ta3, HE(TH), MPOAYKTHI HX
nepepadoTKU, UX POJib B OBITY U IPOMBIIIJICHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: M3Y4YeHHE OOpa3lOB MaTEpUANOB (CTEKJIO, CIUIaBbl METAJJIOB,
IIOJINMEPHBIE MaTepUAIIbI).

MexnpeamMeTrHblie CBA3U

Peanuzanus MeXnpeaMETHBIX CBSA3€H NpU H3YYEHMM XUMHUU B 9 Kjacce OCyIIECTBISETCS
Yyepe3 HCIHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TMOHATHH, TaK ¥ IOHATHH,
SBJIAIOILNXCS] CHCTEMHBIMU JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOTI'0 IIUKIIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIA (DaKT, THIOTE3a, 3aKOH, TEOPHs, aHAIu3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTh, HAONIOJECHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA 3(PPEKT, TEXHOJOTHSI, MaTepPHAIIBL.

®usuka: Marepus, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIWJA, HW30TOIIbI,
paaMoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsl, IPOBOJHUKH, IOJYIPOBOAHUKH,
IMRJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMYecKass pemeérka, CIUiaBbl, (U3MYECKUE BEIMYHHBI,
€MHHULIBI U3MEPEHNUS, KOCMUUYECKOE IIPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, HIKOCHCTEMA, MUHEpPAIbHbIE YAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOABI, MOJE3HbIE UCKOMAeMbIe,
TOIUINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJabTaThI

JIMYHOCTHBIE pE3yJbTaThl OCBOGHHUS TPOrpaMMbl OCHOBHOTO 00mero oOpa3oBaHUs
JOCTUTAIOTCS B XOJi¢ OOyUYeHUs] XMMHH B €IMHCTBE Y4eOHOW M BOCIUTATEILHON JESITeThHOCTH
OpraHu3anid B COOTBETCTBUU C TPAIAMIUOHHBIMH DPOCCHUCKUMHU COIMOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHATHIMH B OOIICCTBE NpPAaBUIAMH M HOpPMaMH
MOBEJCHUS M CIIOCOOCTBYIOT TIpOIleCCaM CaMOIO3HAHUS, CAMOPA3BUTHS W COIHMAIU3ALNU
00yJaromuxcs.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:
IaTpuoTHYeCKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY M HAYUYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUs XUMHYECKOW HAyKU B KU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MH(pOpPMAIUEH O MEPEOBBIX TOCTHKEHUSIX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE
MUpa 1 OOIIECTBA;



I'pasxkaaHckoro BocnuTaHus

2) NpencTaBiI€HUs O COLMAIBHBIX HOpMAax M IPaBWIAX MEKIMYHOCTHBIX OTHOLIECHWM B
KOJIJICKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO TNOJE3HOH, yueOHO-
HCCIIEI0BATENLCKOM, TBOPYECKOM U APYTUX BUIAX JNEATEIBHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOHM JESATETBbHOCTH NMPU BBITOJHEHUM Y4YeOHBIX, NIO3HABATENIBHBIX 3a/1a4, BBIOJHEHUN
XMUMHUYECKHX SKCIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOIIOMOIIM B TpoLeCCe ATOH yueOHOH IesITeIbHOCTH; TOTOBHOCTH OIICHHWBATh CBOE
MIOBEICHUE U TIOCTYNKU CBOMX TOBapHILEH C MO3MIMHM HPABCTBEHHBIX M IPaBOBBIX HOPM C
y4€TOM OCO3HaHMsI MOCJIEICTBUM TIOCTYIKOB;

IleHHOCTH HAYYHOT'0 TO3HAHUS

3) MHUPOBO33PEHYECKMX IPEACTABIECHUI O BEUIECTBE M XUMHUYECKOHW  peakluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKH U COCTaBIIAIOIIUX OCHOBY MJIs
MOHMMAaHMUsI  CYIIHOCTH HAy4YHOM KapTHHBI MHpa; TPEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aMMOCBA3SX YEJIOBEKA C MPUPOJHOW CPEeoH, O posn
XMMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTENIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IIOJIy4YEHHE HOBBIX 3HAHUH 1O XHMHUH,
HEOOXOIUMBIX JUIs O0BSICHEHUSI HAOII01aeMBIX MTPOIIECCOB U SABJICHHIA;

5) mo3HaBaTeNnbHONW, MH(POPMALMOHHON M YUTATENbCKOM KyJIbTYpHI, B TOM YHCJE HAaBBIKOB
CaMOCTOSITENIbHOW palbOThl C Y4eOHBIMH TEKCTaMHM, CHPABOYHOW JMTEPATypOH, MOCTYIHBIMU
TEXHUYECKUMHU CPEACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHIO W TO3HAHUIO, JIIOOO3HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, MIPOCKTHONH M HCCIENOBATEIbCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;
®opMupoBaHus KYJIbTYPbl 310POBbs

7) oco3HaHMsI LICHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >XU3HU, OCO3HAHMSA TIOCIEJACTBUA M HENPHUATHS BPEIHBIX MPUBBIUEK
(ynorpeOyieHusI aJaKorojisi, HAPKOTHUKOB, KypEHHUs), HEOOXOIUMOCTH COOJIOACHUS TpaBUII
0€301acHOCTH IPU OOPAIICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHON KU3HU;
TpyaoBoro BocnuraHus

8) uHTEepeca K MPaKTUYECKOMY M3YUEHHIO Mpodeccuil U Tpyaa pa3iuyHOrO poja, YBaXKEHUE K
TPYAY U pe3yJibTaTaM TPYAOBOU JNESTEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUH 10 XHUMHH, OCO3HAHHOTO BBHIOOpAa WHIMBHUIYaIbHOW TPAGKTOPUU IPOIOIDKEHUS
00pa3oBaHusl ¢ Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB UM TMOTPeOHOCTEH; YCHEUIHOM MpOoQecCHOHATBHON JESITEeNbHOCTH W Pa3BUTHA
HEOOXOMMBIX YMEHUI1; TOTOBHOCTH aIallTUPOBATHCS B MIPOECCHOHAIBHOM Cpee;
JKOJIOTHYEeCKOI0 BOCIIUTAHUS

9) 3KOIOTUYECKH 11eNIecO00Pa3HOro OTHOIIECHHS K MPUPOAE KaK MUCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBAaHMS, MOHUMAHUS LIEHHOCTH 3/I0pPOBOTO M 0€30MacHOro odpasa KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY M TCHXHMUYECKOMY 3JI0POBBIO,
OCO3HAHUS IIEHHOCTH COOIOICHHS ITPAaBUII OE30IaCHOTO MOBEICHHS IIPU pabOTe ¢ BEIIECTBAMHU, a
TaK)Ke B CUTyallUsX, YTPOKAIOLINX 30POBbIO U KU3HU JIIOIEM;

10) crmocoOHOCTH TPUMEHSTH 3HAHUS, MOJydyaeMble NMPU HM3YYCHUH XUMHUH, I PELICHUs
3a/1a4, CBSI3AHHBIX C OKPY’KAIOLICH MPUPOJHOM CpPENOH, IMOBBILICHHUS YPOBHS JKOJOTMYECKOU
KYJIbTYpBl, OCO3HaHMS TII00AIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJaeM U MyTed UX pelieHHs
IIOCPEICTBOM METOJI0B XUMHUU;

11) 3KOJIOTrMYECKOro MBIIUIEHHS, YMEHMsS PYKOBOJACTBOBATbCSI MM B II03HABaTEJIbHOM,
KOMMYHHKATUBHON U COLIMAJIBHOM ITPAKTHKE.

MeTtanpeameTHbie pe3yJIbTaThl

B cocraBe MerampenMeTHBIX pE3yJIbTaTOB BBIICNIAIOT 3HAYUMbIE JJs1  (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOPHs, MPUHIMI, TUHOTEe3a, (akt, cucrema,
IpoIecc, SKCIEPUMEHT U [p.), KOTOPbIE HCHOJIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHHMN U3 ATHX MPEAMETOB (JOPMHUPOBATH NPEACTABICHUE O
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[[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHBEpCaJbHbIC yueOHbBIC NEUCTBUSA (TIO3HABATENLHBIC,
KOMMYHHKATHUBHBIC, PETYJISATUBHBIE), KOTOpble O0OecrnedynBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YICOHOU e TEIBHOCTH.

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS 00pa30BaTEIbHON MPOrpaMMBbI IO XUMHUHU OTPAKAIOT
OBJIAJICHHE YHUBEPCAJIbHBIMU MIO3HABATEIbHBIMU JACHUCTBUSMHU, B TOM YHCIIE:
ba30BbIMH JTOTHYECKUMU ACHCTBUAMH

1) yMmMeHMeM HCHOIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUM 3HAHMM:
pacKpbIBaThb CMBICT XUMHUYECKMX TMOHSITUH (BBIAEHATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABJIMBATH B3aUMOCBSI3b C APYTHMH MOHSATUSMU), UCIIOIH30BATh MOHSATHUS JJIs1 O0BICHEHUS
OTIIENbHBIX (DAKTOB W SIBIICHUHN; BBIOMPATh OCHOBAHHUS M KPUTEPHH I KIacCHPHUKAIUN
XUMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIUN; YCTAHABINBATD PUUYNHHO-CJIEACTBEHHbIE CBSI3U
MeXay OOBEKTaMH UW3YYCHHs; CTPOUTHh JIOTUYECKHWE pacCykaeHus (MHAYKTHBHBIC,
NeyKTUBHbBIE, [0 aHAJIOTUH); IeJIaTh BHIBOJbI U 3aKIIIOUCHUS;

2) yMeHUEM MPUMEHSTH B IMPOLECCe MO3HAHMS MOHATUSA (MPEIMETHBIE U METanpeJIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIONb3yeMble B XUMHH, MPEoOpPa3oBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICTIbHBIC TIPE/ICTABICHHS — XUMHUYECKHI 3HaK (CHMBOJ 3JIEMEHTA),

XUMudeckas (opMysla W YpaBHEHHE XHUMHMUYECKOW peakuud — TpPU peIIeHUuH y4deOHO-
[IO3HABATENIBHBIX 3aad; C Y4Y4E€TOM OTUX MOJEIBHBIX IIPEICTABICHUNM BBIABIATE U
XapaKTepu30BaTh CYIICCTBEHHBIE MPHU3HAKH U3yYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB H

XMMUYECKHX PEeaKiil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U H
IIPOTUBOPEYMS B M3y4aeMBIX IIpoLeccax M SIBICHMSX; MpeasaraTb KPUTEPUU IS BBIABICHUS
3THX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOATEIBHO BEIOMPATh CIOCO0 pelieHus: yueOHoM
3ajaun (CpaBHMBATh HECKOJIBKO BapMaHTOB PpEIICHHUS, BHIOMpAaTh Hanbosee MOAXOISAIMIUN ¢
y4€TOM CaMOCTOSTEIbHO BbIIEICHHBIX KPUTEPHUEB);

ba3oBbIMH HcCI€10BATEIBCKUMH 1eHCTBUAMHU

3) yMEHMEM HCIIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KaYECTBE MHCTPYMEHTA IIO3HAHUS, a
TaKKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHHI;

4) npuoOpeTeHHEe ONbITa MO IUIAHWPOBAHUIO, OPTaHU3AllMM M TPOBEICHHUIO YYCHHMYECKHX
HKCIEPUMEHTOB: YMEHHUE HAOII01aTh 32 X0JA0M IPOIIecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €T0
pe3yabTar, (opMyIHpOBaTh OOOOIICHHS W BBIBOJABI IO pe3yJibTaTaM IMPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMS, COCTABIIATH OTUET O MPOJIEIaHHON paboTe;

Padoroii ¢c nngopmanuei

5) ymeHureM BbIOMpPATh, AHATM3UPOBATH U HHTEPIIPETUPOBATH HH(OPMAITUIO Pa3IMUHBIX BHJIOB
1 GOpM IpesICTaBICHHS, MOTYyYaeMyI0 3 Pa3HbIX HCTOUHUKOB (HAYyYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa); KPUTUYECKH
OLIEHUBATh MIPOTHBOPEUYUBYIO U HETOCTOBEPHYIO MHPOPMAILIUIO;

6) yMEHUEM MPUMEHATH Pa3JInYHbIE METOJIbI U 3aIIPOCHI MIPH MOKCKE B 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BHITIOJTHEHUSI yUYEOHBIX U MO3HABATEIbHBIX 3a]1a4
OIpeNIeIEHHOTO THUMA; MPHOOpETeHHEe OIbITa B 00JacTH HCIOJNB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYJIbTYpOU aKTUBHOI'O MCIIOJIb30BAHMSI Pa3IMUHbIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpAaTh ONTUMANbHYIO (OpPMY MpPEICTaBICHHS
uHpOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4l HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popMamu rpauku U ©X KOMOUHALIUSAMU;

7) yMeHHEM HCIIOJIb30BaTh W aHAJIM3HPOBATh B IpoOLEcCe y4eOHOM M MCCIIeq0BaTENbCKOM
JesITeIbHOCTH WH(POPMALIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaIOLEH IPUPOJHON Cpebl;

YHuBepcaabHbBIMH KOMMYHUKATHBHBIMH /1€ CTBHUAMH

8) ymeHueM 3amaBaTh BONPOCHI (B XOJ€ JMAJOra W/MIM TUCKYCCHH) MO CYILIECTBY
oOcyxnaeMoll TeMmbl, (OPMYIUPOBATH CBOM NPEJIOKEHHS OTHOCUTEIBHO BBITIOJHEHUS
MIPEAJIOKEHHOM 3a7a4H;



9) npuoOpereHHe OMbITA MPE3CHTAUH  PE3yJIbTATOB  BBIIOJHEHUS  XHMHUYECKOTO
SKCIepUMeHTa (JabOpaTOPHOTO ONbITa, J1a0OPaTOpPHOM PAaOOTHI MO HUCCIEAOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO TIPOCKTA);

10) 3amHTEpEeCOBAaHHOCTb B COBMECTHOM CO CBEPCTHHKAMM  IIO3HABaTEIbHOH U
UCCIIEIOBATENILCKOM JEATENbHOCTH TPU PEIIEHHMH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE Yy4éra
OOIIMX WHTEPECOB W COTJIACOBAHMS MO3UIMH (0OCYyXIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBD», KOOPAWHAIMS COBMECTHBIX JCHCTBHM, ONpeeieHne KPUTEPUEB 0 OIEHKE KayecTBa
BBINOJIHEHHON pabOoTHI U 1Ip.);

YHuBepcaabHbIMHU PeryJsiITHBHBIMHU JAeiiCTBUSIMH

11) ymeHHneM caMOCTOSITENTLHO ONIPENENATh LeNU IeATeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIbHOCTb, BBHIOMPATH
HanOonee H(PQEeKTUBHbIE CIOCOOBI pelmeHHs Y4eOHBIX M [O3HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIH aNropuT™M JACHCTBHHA Ipu
BBITMIOJIHEHUH 3aJaHUi ¢ YYETOM TMOJyueHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO PE3yiIbTaTa 3asiBICHHON 11eITH;

12) ymMeHreM HCIONIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIOBUU 3a/1aHUH.
IIpeameTHbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pPE3yJbTaTOB IO OCBOCHHUIO O00S3aTEIBHOTO  COJEPKAHMS,
YCTQHOBJICHHOTO JaHHOM paboueil mporpamMMoii, BBIJENSIOT: OCBOCHHBIE OO0YYarOIIUMHCS
Hay4YHbIC 3HAHUS, YMEHHsS M CHOCOOBI NEHCTBHM, creruduyueckue A MpeIMETHOH 00JacTH
«XuMUs», BHUIBl JACATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €ro MHTEpPIpETaIiH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYaIUSX.

[IpenmeTHble  pe3ynbTaThl  NpPEACTaBICHbl 1O  rojaM  OOy4eHHs U OTpPaXKaroT
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCS CIETYIOLUINX YMEHHIA:

8 KVIACC

1) packpvieamv cmbici OCHOBHBIX XUMHYECKHMX IIOHATUI: aTOM, MOJIEKYJA, XUMUYECKUI
AJIEMEHT, IPOCTOE BEILIECTBO, CJIOYXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTENbHASI aTOMHAsI U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JI0Jsl XMUMHYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJSIPHBIA 00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peakius, KiIacCUpUKAIMS PEaKUUi: peakuu COCIMHEHUS, PEAKIMU Pa3JIOKECHUS, PEaKIHH
3aMeIIeHus], peakiuu 00MeHa, 9K30- U FHAOTEPMHUECKUE PEAKLINH; TEINIOBOK 3 (EKT peaKiuu;
PO aToOMa, 3JEKTPOHHBIA CIIOI aToMa, aTOMHasi OpOUTalIb, PaANYC aTOMa, XUMHUYECKas CBSI3b,
IOJIIpHAasl U HEMOJSPHAs KOBAJEHTHAs CBA3b, MOHHASI CBSA3b, MOH, KaTHOH, aHWUOH, PacTBOD,
MaccoBasi 10J BELIECTBA (IIPOLIEHTHAs KOHIIEHTpAL|s) B paCTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKUX MOHATUM (CM. M. 1) U NMPUMEHSTH
9TH MOHATHUS NPU ONMCAHUU BEIIECTB U UX NIPEBPALLEHUI;

3) ucnonvzosams XUMUYECKYIO0 CUMBOJIUKY JUIS COCTaBJICHUS (pOpMyYII BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIIUN;

4) onpedensimb BANCHTHOCTb AaTOMOB OJJIEMEHTOB B OHHAPHBIX COCAWHEHHSX; CTEIEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCMHEHUSX; IPHUHAJICKHOCTD BELIECTB K ONPEACIEHHOMY
KJIaccy CO€QMHEHUH 1o Qopmysam; BHJ XHMUYECKOH CBSI3M (KOBaJIGHTHAas M MOHHAsA) B
HEOPraHUYECKUX COECIUHEHMSIX;

5) packpvisams cmuicn llepuoguyeckoro 3axona J[. M. MenaeneeBa: neMOHCTpUpPOBATH
[IOHMMAaHHE NEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
Ileprognueckoii cuCTEME; 3aKOHOB COXPAaHEHMSI MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO Y4YEeHHMs, 3aKOoHAa ABOTAJPO; ONUCHIBAMb U XAPAKmMepu3o8ams TaOIMIHYIO
¢dopmy Ileprognueckoid CHCTEMBl XHUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHAs
noarpymnmna (A-rpynma)» u «mnobounas noarpynna (b-rpymnma)y», mansie u O0nblINe TEpUOIBI;
coomHocums O0O3HAYCHMs, KOTOpble uMeroTcss B Tabnuue «llepuomuueckas cuctema
xumudeckux 3yeMeHTtoB [[. 1. MenneneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTUKAaMU CTPOEHUs
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aTOMOB XHMMHYECKHX D3JEMEHTOB (COCTaB W 3apsan sjupa, oOOIee YHCIO 3JIEKTPOHOB U
pacrpeielieHue UX 110 3JIEKTPOHHBIM CII0SIM);

6) xnaccuguyuposams XUMHUYECKUE 3JEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMHUYECKUE
peakiuu (10 YMCIly U COCTaBy yYacCTBYIOLIMX B PEaKIMH BEUIECTB, 110 TEIJI0BOMY 3P PeKTy);

7) xapaxmepuzogams (onucviéamy) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3IHYHBIX
KJIaCCOB, TOATBEP)KJasi ONMHCAHHE NMPUMEpPaAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

8) mpoecnozuposamv CBOWCTBA BEUIECTB B 3aBHUCHUMOCTH OT HMX Kauye€CTBEHHOI'O COCTaBa;
BO3MOKHOCTH MPOTEKAHHUSI XUMHUUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSIX;

9) eviuucaamMb OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEILECTB; MAacCOBYIO
JIOJTI0 XUMHYECKOTO 3JIEMEHTa 10 (hopMyJie COeTMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEaKIUu;

10) npumensims OCHOBHBIE OIIEPALIMA MBICIUTENBHON AESITEIBHOCTH — aHAJIW3 U CHHTE3,
cpaBHEHHE, 0000UIeHHe, CHCTEMaTH3alllilo, KIAaCCHU(PMKALMIO, BbISIBIEHHE IPUYUHHO-
CIICACTBCHHBIX CBA3€H — JUI1 HU3Y4YEHUs CBOMCTB BEIIECTB MU XUMHUYECKUX PEAKLUM;
€CTeCTBEHHO-HAyYHbIE METOJAbl TO3HaHWA — HAOMIOJeHHe, HW3MEpEeHUe, MOJCINPOBaHHE,
AKCIIEPUMEHT (peajbHbIli U MBICIICHHBIN);

11) creoosams ~ mpaBuiaM  TMONB30BAaHUS XMMUYECKOH TOCYyIOM H  J1aOOpaTOpHBIM
o0opyIoBaHMEM, a TakXKe TMpaBWiIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKIMAMHU TIO BBINOJHEHHIO JAaO0OPAaTOPHBIX XMMHUYECKHX OIBITOB 10 IOJYYEHUIO H
coOMpaHHIO Ta3000pa3HBIX BEUIECTB (BOJOPOJA M KUCIOPOJAA), MPUTOTOBICHUIO PAacTBOPOB C
ONpeNeIEHHOM MacCOBOM [JOJIEM PpPACTBOPEHHOIO BEUIECTBA; IUIAHUPOBAaTH U IIPOBOJIUTH
XMMUYECKHE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB INEIOYEH M KHCIOT C MOMOIIBIO
MH/IUKATOPOB (JIakKMYC, (heHoNIpTaTCHH, METUIIOPAHXK H Jp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKMX IOHATHI: XMUMHMUYECKHUH 3JIEMEHT, aToM,
MOJIEKyJla, HMOH, KaTHOH, AHUOH, IPOCTOE BEIIECTBO, CIJI0)KHOE BEIIECTBO, BAJEHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHMS, XUMHMUYECKas peakuus, XUMUYEcKas CBS3b,
TEIUIOBOU A(PQEKT peakiiu, MOJb, MOJISIPHBIM 00BEM, PacTBOP; AIIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAs JTUCCOIMALMsA, PEAKIUM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTHUMbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuy, OKUCIUTENb, BOCCTAHOBMUTEIb, OKUCICHHME U BOCCTAaHOBJIEHUE, aJUIOTPOIMS,
aM(OTEepHOCTh, XMMHUYECKasi CBA3b (KOBaJCHTHAas, MOHHAs, METAJNINUYecKas), KpUCTaNTHIecKas
pelmérka, KOppo3usi META/UIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOW pPEaKIUH, MpPeneIbHO
nonyctumast koHentpauus (IIJIK) Bemectsa;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKUX MOHATUM (CM. M. 1) U MPUMEHATH
9TH MOHATHUS NPU ONMCAHUU BEIIECTB U UX NIPEBPALLEHUI;

3) ucnonvzosams XUMUYECKYIO0 CUMBOJIUKY JUIS COCTaBJICHUS (pOpMyII BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIIUN;

4) onpedensimv BaNCHTHOCTb U CTETNICHb OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB B COCAMHEHHSIX
Pa3IMYHOTO COCTaBa; IPHUHAJJIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KIACcCy COEIMHEHUH IO
dbopmynaM; B XUMHUECKOH CBsI3U (KOBaJICHTHAs, MOHHAS, METAJUINYECKAsl) B HEOPTaHMYECKUX
COCAMHEHUSX; 3apsj MOHA M0 XUMHUYECKOW (opmylie; XxapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

5) packpwvisams cmvicn [lepuonuueckoro 3akoHa J[. . MenaeneeBa u 1eMOHCTPUPOBATH €0
MIOHUMAaHHE: ONUChI6amy U Xxapakmepuzosams Tadnu4Hyo (popmy Ilepnonnueckoil cucteMsl
XMMUYECKHX HJIEMEHTOB: pa3iuyarh MOHATHS «TJIaBHas moArpymnna (A-rpymma)» U «1noOo4yHas
noarpynmna (b-rpynmna)», mansle u OoNbIIME TEPHOABI; COOMHOCUMbL O0003HAUEHUS, KOTOpHIC
UMEIOTCS B TEPUOIMUYECKONW TalNMIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB UM 3apsi Aapa, oOlee YUCiIo JIEKTPOHOB M pacIpeesieHHue ux
[0 3JIEKTPOHHBIM CJIOSIM); 00BACHAMbL OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
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3JIEMEHTOB M MX COEAMHEHHWH B Ipelenax MajblX MEePHOAOB M TIJIABHBIX MOATPYII C Y4ETOM
CTPOEHUS X aTOMOB;

6) xnaccugpuyuposams XUMHUYECKUE 3JEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMHUYECKUE
peakiuu (1o YMCIy ¥ COCTAaBY YYacCTBYIOLIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo
M3MEHEHMIO CTETICHEH OKUCIICHUS! XUMUYECKUX IIEMEHTOB);

7) xapakmepuzosams (onucviéams) o0OIUE U CrIeU(PUIECKUE XMMUYECKUE CBOUCTBA IPOCTHIX
U CIIOKHBIX BEIIECTB, IOATBEP)KIasi OMUCAHHWE NPUMEPAMU MOJEKYJSPHBIX M HOHHBIX
YPAaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

8) cocmasnsames ypaBHEHMs DJIEKTPOJUTHUYECKON IUCCOLMALMU KHUCIIOT, IIEJI0OYEH U COJIEH;
NOJIHBIE M COKpalIEHHbIE YpaBHEHUS peakluil HOHHOrO OOMEHa; YpaBHEHHs pEaKIuid,
MOJATBEPKIAIOUINX CYIIECTBOBAaHHE TI'C€HETUYECKOM CBS3M MEXKJy BEIIECTBAMU pa3IMYHBIX
KJIaCCOB;

9) packpvieamb CyIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca ATHX peaKIuii;

10) npoenosuposams CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS; BO3MOXXHOCTH
MPOTEKaHUS XUMUYECKUX MPEBPAIICHUI B pa3IMYHBIX YCIOBHSAX;

11) 6viuucnsims OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB; MAacCOBYIO
JIOJTI0 XUMHYECKOTO 3JIEMEHTa 10 (hopMyJie COeTMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE;
IIPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOM PEaKIUU;

12) credosams ~ mpaBUIaM  TMOJIB30BAHUS XMMUYECKOH TOCYyIOM H  J1aOOpaTOpHBIM
o0opyIoBaHMEM, a TakXe TMpaBWiaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKIMAMHU TIO BBINOJHEHHIO JAOOPAaTOPHBIX XMMHUYECKHX OIBITOB M0 TOJYYEHHUIO H
coOnpaHHIo ra3000pa3HbIX BELIECTB (aAMMHAKa U YIIICKUCIIOTO ras3a);

13) nposooums peakuuu, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTaB Pa3IUYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM HYTEM XJOpHI- OpoMua-, MOAMI-, KapOoHat-, ¢ocdar-, cunmkar-,

cynabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBl M3YYCHHBIX METaJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HEOPraHMUYECKUX BEIIECTB;
14) npumensimev OCHOBHBIE OIlE€pAllMM MBICIUTENBHON NEATEIbHOCTH — aHAJIU3 M CUHTES,

cpaBHeHHe, 0000IIeHHEe, CUCTEMAaTH3aLUIO, BBISIBICHHE MPUYUHHO-CIICICTBEHHBIX CBS3el — s
M3Y4YECHHMsI CBOMCTB BELIECTB U XUMUYECKUX PEAKLUI; ECTECTBEHHO-HAYYHBIE METO/IbI [I03HAHUSA —
HaOII0/ICHNE, U3MEPEHHE, MOJICIIMPOBAHUE, IKCTIEPUMEHT (peaJIbHbIA M MBICIICHHBIH).

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 kiace
No Kou1-Bo Tema ypoka Bosmo:xnocTh
ypOKOB HCIIOJb30BAHUA
20P, YMM
1. 20 [TepBOoHaYaIbHBIE XUMUYECKUE TTOHSITUS https://resh.edu.ru/
2. 18 Baxxueiinme npecTaBUTeId HEOPraHMYECKUX BEIIECTB subject/29/8/
3. 20 Ileproanueckuii 3axoH u Ilepuoanueckas cucrema
xumuyeckux aemeHToB .M. Menneneea. Ctpoenue
aTOMOB. XUMHYecKast CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEIJIbHBIEC PEAKIINH.
4. 10 MexIpeamMeTHbIe CBSI3H
68 Htoro
9 kaacce
Ne | Kou-Bo Tema ypoka BosmozkHoCTh
4acoB HCIIOJb30BAHUA
20P, YMM
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1. 3 [ToBTOpEeHME https://resh.edu.ru
2. 14 BemecTBo ¥ XMMHUYECKasl PEAKITUs /subject/29/9/
3. 25 Hemertannsl 1 uX coeTMHEHUS.
4. 17 MeTaminl 1 X COSIMHEHMS.
5. 3 X¥MHS U OKpY’Karollas cpena
6. 6 Me:XnpeaMeTHbIE CBSI3U.
68 Hroro
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