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8 KUIIACC

IlepBoHaya/bHBIC XMMHYECKHE TOHATHUS

[Ipeamer xumuu. Ponb xumMum B KWM3HM 4YenoBeka. Tena m BemiectBa. Pusnueckue
CBOMCTBA BEILECTB. ATperaTHoe COCTOsIHME BelecTB. [IoHsITHE 0 METOJaX MO3HAHUS B XUMUHU.
Xumus B cucteme HayK. UncTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus] CMeCe.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTsle 1 ClOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcOcTaBa BelecTB. OTHOCUTENBHAS aTOMHAas Macca. OTHOCUTENbHASI MOJIEKYJIIpHAs
Macca. MaccoBas 10JIs1 XMMAYECKOIO 3JIEMEHTA B COEAMHEHUH.

®du3znueckrue W XUMHUYECKHE SBICHUSA. XHMMHUYECKas peakuus M e€ NpHU3HAKH. 3aKOH
COXpPaHEHHUsI MacChl BEIIECTB. XUMHUECKHUEe ypaBHeHUs. Knaccudukanus XUMHUYECKUX peakinui
(coemuHeHus, pa3IoKEeHHsI, 3aMeIIeHUs, 0OMEHA).

XUMUYECKUI IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYyI0i, ¢ mpaBuiiaMu pabOThI
B Jjaboparopun u mnpuémamu oOpaieHuss ¢ Ja00paTopHbIM O0OpPYAOBAHUEM; H3YUYCHHE H
onucaHue (pU3MYECKUX CBOMCTB 00pa3l0B HEOPraHMYECKUX BELIECTB; HAOMI0IeHHE (PU3NUECKUX
(nnaBieHHe BOCKa, TassHUE JIbJIa, paCTHPAHUE caxapa B CTyIKe, KUTIEHHE U KOH/CHCAIUS BOJIbI)
U XUMHUYECKUX (TOpeHHe CBEYM, MPOKAIMBAHHE MEIHOI MPOBOJIOKH, B3aUMOJIEHCTBHE Mela C
KHUCTIOTOH) sIBIEHUH, HAONIOEHNE U OMHUCaHHE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEeaKiuit
(pa3noxeHue caxapa, B3aUMOACWCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasioXKeHue
ruapokcuna Meau(ll) nmpu HarpeBanuu, B3aumojeiicTBue xenesa ¢ pactBopoM conu menu(Il));
U3ydeHHre CrocoOOB pasaesieHust cMecei (C MOMOIIbI0 MarHUTa, (PUIBTPOBAHUE, BHIIAPUBAHHE,
TUCTWLISIMSA, XpoMaTorpadus), MpOBeIeHHE OYUCTKM MOBAPEHHOM COJHM; HAOMIOJCHUE H
ONMCAHUE PEe3yJbTAaTOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPAaHEHUs MaccChl,
CO3/1aHHE MOJIETIEN MOJIEKYJI (ILIaPOCTEPIKHEBBIX).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech razo. CoctaB Bo3znyxa. Kuciopoa — 37€MEHT U MPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gpuznyeckue U XUMMHUECKUEe CBOMCTBA (peaKlUyU TOPEeHMUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMOJNy4EeHHsS KHUCIOpOJa B JlabopaTopuu U
npoMblieHHOCTH. KpyroBopoT kuciopona B npupojae. O30H — amioTpornHas MoauduKanus
KHCIIOPOJa.

TennoBoli 3(Q¢eKkT XUMHUYECKOW pEaKIuH, TEPMOXUMHUYECKHE YypaBHEHUS, H5K30- H
SHIAOTEPMUYECKHE peakiuu. TOIIMBO: yroiab M MeTaH. 3arpsi3HEHHWE BO3/AyXa, YCHUJICHUE
MapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOT'O CJIOSI.

Bomopon — oanemeHT M mpocrtoe BemecTBo. HaxoxkneHue Boxopoga B IIPUPOLE,
¢u3nueckre 1 XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI MoiyyeHus. Kuciorsl u comm.

KonugectBo BemiectBa. Monb. MossipHast Macca. 3akoH ABoraapo. MoussipHblil 00bEM
ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HacwllieHHbIE 1
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BellecTB B Boje. MaccoBasi J0Js BELIECTBA B
pactBope. XuMHUUYeCKuE cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojabl B mpHpoze. 3arpsisHEHHE NPUPOAHBIX BoJ. OxpaHa W OYHCTKA



MIPUPOTHBIX BOJI.

Knaccudukanus nHeopranmueckux coennHeHuid. Oxcuapl. Knaccuduxanus OKCHAOB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHBIC) U HeconeoOpasyronue. Homenknarypa
OKCHJIOB (MEXAyHapoAHas W TpuBUaIbHasA). PU3NUECKUEe M XUMHUYECKHUE CBOWCTBA OKCHIOB.
[Tonyuenue okcuaoB.

OcHoBanms. Knaccudukaiuss OCHOBaHWM: MIENOYM U HEPACTBOPHUMBIC OCHOBAHMS.
Homenknatypa ocHoBaHu#M (MeXAyHapoAHass U TpuUBHaibHas). PU3NYECKHE U XUMHUYECKUE
CBOMCTBa OCHOBaHuUU. [losryyeHre ocCHOBaHMIA.

Kucnorel. Krnaccuduxamus kucimor. HomeHknaTypa KHCIOT (MEXIyHapoaHas H
TpuBHasibHasA). PU3NUECKHUE U XUMHUUECKHUE CBOICTBa KUCIOT. Psn aktuBHOcTH MetauioB H. H.
bekeroBa. [lonyueHnne KUCIOT.

Comu. Homenkmatypa comeit (MexayHapomHas W TpuBHaibHas). Dusnueckue W
XUMHUYECKHEe cBOMCTBa cotied. [lomydyenue comen.

I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COCIUHEHUI.

XUMHUYECKUN 3KCHEPUMEHT: KAYECTBEHHOE OIPEAENIEHUE COJEpKaHUs KHUCIOpoAa B
BO3/yXe; MOJyuYeHue, COOMpaHue, paclio3HaBaHUE U U3yUeHUE CBOMCTB KUCIIOPOa; HAOII0ACHNE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCIOBUSI BO3HUKHOBEHHMSI U MPEKPAIICHUS] TOPEHUS
(moxapa); O3HaKOMJICHHE C 0Opas3llaMd OKCHJOB U OIMCaHHE HUX CBOICTB; IMOJIy4YEHUE,
coOupaHue, paclo3HaBaHME M M3Y4YEHHE CBOMCTB BOZOpOAa (IOpEeHHE); B3auMoJeHcTBHE
Bogopona ¢ okcuaoM menu(Il) (Bo3MOXKHO HCMONB30BaHHE BHIEOMATEPHANIOB); HAOIOJCHUE
00pa31oB BEIIECTB KOJIMYECTBOM 1 MOJIb; MCCIIeI0BaHUE OCOOCHHOCTE PacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO; MPUTOTOBIIEHHE PACTBOPOB C OMNPEACIEHHOW MACCOBOW J0JIEH
pPacTBOPEHHOTO BEILECTBA; B3aUMOJEUCTBHE BOJLI C MeTaulaMH (HATPUEM U KaJbIIUEM)
(BO3MOXKHO HCIIOJIb30BaHME BHUJEOMATEPHAJIOB); ONpPEAEICHUE PACTBOPOB KHUCIOT U ILEIOYEH C
MOMOILIBI0 HMHIUKATOPOB; HCCIIEOBaHUE OOpa3loB HEOPraHWYECKHX BEUIECTB Pa3IMYHBIX
KJIacCOB; HAONIO/IEHHE W3MEHEHMsS OKPAaCKUW HHIUKATOPOB B PACTBOpaxX KHUCIOT M IIEJIOYeH;
u3yueHue B3aumojenctBus okcuga wmeau(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KHUCIOT C
METaJUIaMH, PEAKIUN HEWTpalu3aluu; MOJyYeHHE HEPACTBOPUMBIX OCHOBAHUMN, BBHITECHEHUE
OJIHOTO MeETajula JIPYTMM H3 pacTBOpa COJIM; PEIICHHE SKCHEPUMEHTAIBHBIX 3a1ad 10 TeMe
«Baxxnennme Kiaccel HEOPraHMYECKUX COCIUHEHUI.

Iepuonuyecknii 3akoH u Ilepuoanyeckasi cucrema xumuieckux iemenros /. WU.
MenpaeneeBa. CTpoenne aToMoB. XUMHYECKas CBA3b. OKHMCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKK KIacCU(UKALMU XUMUYECKUX »dieMeHToB. [loHsTHe o0 rpynmax
CXOJHBIX 3JEMEHTOB (ILIE€JI0YHbIC U IIEJI0YHO3EMEeNbHbIE METaJlIbl, TAJIOr€Hbl, HHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yroT aM(OTepHbIe OKCUIBI U THIPOKCUIBL.

[lepnonuuecknit  3akoH. llepuomnueckas cucreMa  XMMHMYECKUX  JJIEMEHTOB
J1. 1. MenneneeBa. Kopotkomnepuoanas u juHHonepuoanas Gopmsl [lepuonndeckoii cucTeMsl
xumuueckux dnemeHToB JI. M. MenneneeBa. Ilepuonsr u rpymnmbl. PHU3WYECKUN CMBICHT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYMIIbI AIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIx spaep. HM3oronbl. OnexTponbl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUUECKUX 3JIeMeHTOB [leproanyeckoil cuctemMbl
A. W. Menneneea. XapakTepUCTHKAa XUMHYECKOIO JJEMEHTa IO €ro IOJIOKEHHUID B
ITepunonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pajnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX
U HEMETAJNIMYECKUX CBOWMCTB MO rpynmnam u nepuoiam. 3HaueHue llepuoanueckoro 3akoHa u



[lepnonnueckoi CHUCTEMBI XMMHUYECKHMX JJIEMEHTOB U Pa3BUTHs Hayku M npaktuku. . WM.
MenpeneeB — y4€HbIA U TPaXIaHVH.

Xumunyeckass  cBsi3b.  KoBaneHTHas  (HOJsipHAass M HENOJIApHAsi)  CBS3b.
ONEKTPOOTPULIATENBHOCTh XUMUYECKHUX 2JIEMEHTOB. FloHHas1 CBA3b.

Crenenb  okuciieHHa. OKHCIHUTEIbHO-BOCCTAHOBUTENBbHbIE — peakuuu. lIponecchbr
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

XVUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3IoB BEIIECTB METANIOB M HEMETAIUIOB;
B3aMMOJIEICTBUE TMAPOKCHIA IIMHKA C PacTBOpaMH KHMCIOT W IIENOYEH; NMPOBEIECHUE OIBITOB,
WTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEaKIuil (TopeHue, peakiuuu
pa3IokKeHUs], COEAUHEHNU).

Me:xnpeamernblie CBA3U

Peanuzanus MexXnpeaIMETHBIX CBA3EH IpU U3YyYEHUHM XMMHHU B 8 KIIACCE OCYIIECTBISAETCS
4yepe3 HCIHOJb30BAHME KaK OOIMIMX E€CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHATHH,
SBJIAIOINXCSI CACTEMHBIMM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: Hay4dHbIM (hakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaJlu3,  CHHTE3,  KJacCU(pUKanus,  MEepUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPHUMEHT,
MOJEJIMPOBAHUE, UBMEPEHUE, MOJEIIb, SIBIICHHE.

®dusnka: marepus, aToM, DJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaOaKTUBHOCTb, MOJIEKYJa, SJCKTPUYECKUN 3apsl, BELIECTBO, TeJO, O0BEM, arperaTHOe
COCTOSIHHE BEIIECTBa, ra3, (U3WUYEeCKHe BEITUYMUHBI, €IUHHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MHHEpasbl, TOpPHBIE IOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYeCKas peakuust

[lepuonuueckuii  3akoH. Ilepuogmyeckass  cucTeMa  XHUMHYECKHX 3JIEMEHTOB
. U. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHMU CBONCTB XHMHUYECKHX
3JIEMEHTOB IEPBBIX TPEX MEPUONOB, KalMs, KAJIbLHSI U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIO’KEHHEM 3JIeMEHTOB B [lepuonnyeckoil cucteMe U CTPOEHHEM X aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUECKOW CBA3U. THIBI KPUCTANIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THNA KPUCTAIINYECKON PEMIETKU U BUJA XUMHUECKOU

cBs3u. Knaccudukanms ¥ HOMEHKJIATypa HEOPraHHMYECKUX BEIICCTB
(MexayHapoHas ¥ TPUBUAJIbHASA). XuUMUYecKre CBOICTBa  BEUIECTB,
OTHOCAILIUXCS K pa3iINyYHBIM  KJlaccam

HEOPraHUYECKUX COECIUHEHNN, TEHETUYECKas CBSA3b HEOPraHMYECKHUX BELIECTB.

Knaccudukarnus XuMHUYECKUX peakuil Mo pa3IuYHbIM MpU3HAKaM (IO YHUCITY U COCTaBY
yUYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo H3MEHEHHUIO CTeneHeH
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). JK30- U
SHJOTEPMUYECKHUE PEAKINHU, TEPMOXUMHUUECKUE YPABHEHUS.

[lonsatue o cxopoctu xuMudeckoil peakuuu. [Tonarue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. lIoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsarue o
XUMUYECKOM paBHOBeCUU. @DakTOpbl, BIMAIOIIME HAa CKOPOCTh XUMHUYECKOM pEakUuu U
IIOJIOXKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, 3JEKTPOHHBIA OajaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBlI€HHE YPaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEaKIMi ¢ UCIOJIB30BAaHUEM METO/A NIEKTPOHHOI 0 OaaHca.



Teopust 3AEKTPOIUTUYECKON JUCCOLMALMU. OJNEKTPOJIUTBI U HE- 3JIEKTPOJIUTHI.
Kartvonsl, annonsl. MexaHuU3M IUCCOLMALMU BEIIECTB C Pa3IW4YHBIMM BUAAMH XMUMHYECKOU
cBs3u. Crenenp aucconuany. CHIbHbIE U C1a0ble AJEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YcioBHs MPOTEKaHUs peaklUid HOHHOTO oOMeHa, MOJHbIE U
COKpallléHHbIE MOHHBbIE ypaBHEHHUs peakuuid. CBONCTBa KHUCIOT, OCHOBAaHUM U COJEHl B CBETE
MpEJICTaBICHU 00 SJIEKTPONIUTUYECKOW Auccoruanuu. KadecTBeHHbIE peakuu Ha HOHBI.
[TonsiTHE O THUIPONU3E COJIEH.

XUMHUYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHUCTAIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAIOB M HEMETAIIOB (TpaduTa U anMasa), CII0KHBIX BEIIECTB
(xJopuma HATpHs), UCCIEJOBAHHE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW peaklud OT
BO3CUCTBUS PA3JIMYHBIX (PAKTOPOB; HUCCIEIOBAHUE AIICKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpouecca  JUCCOLMAIMM  KUCJIOT, Wieqouyedl M coled  (BO3MOXKHO — MCIIOJIB30BAHHE
BHUJICOMATEPHUAIIOB); MPOBEACHUE ONBITOB, WUIFOCTPUPYIOLIUX NPU3HAKU MPOTEKAHMs peakluit
MOHHOTO OOMeHa (oOpa3oBaHME oOcajaka, BBIICTICHHE Ta3a, O0Opa3oBaHWUE BOJMBI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3iokKeHUsl, COEJUHEHMsI); paclHo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  ITOMOIIBIO
KAaueCTBEHHBIX PEaKLUi Ha HOHBI; pElICHHE HKCIIEPUMEHTAIbHbBIX 33/1a4.

HemeTtanbl 1 MX cOeIUHEHUS

OO6mas xapakTepucTuka raioreHoB. OCOOCHHOCTH CTPOCHHsI aTOMOB, XapaKTepHBIC
crenieHu okucieHus. CTpoeHne U (U3NYECKHE CBOMCTBA MPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUYECKHE CBOWCTBA Ha MpUMepe XJopa (B3aMMOJCHCTBHE C MeTalUIaMH, HEMETaJUTaMH,
mienoyamu).  XmopoBogopon. ConsHas KHCIOTa, XUMHUYECKHE CBOICTBa, TIOJIy4YEHHE,
npuMeHeHue. [[eficTBre X1opa U XJIOPOBOJOPOJa HAa OpraHu3M 4ejloBeKa. BakHelue XJI10puabl
U UX HaXO0XJACHUE B IPUPOJIE.

OO6mas xapaxkrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHNU OKUCIICHUSI.

CrpoeHne u (Qu3MUecKHe CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnorpornHble MOAUGUKAIIMN KUCTOpOa M Cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOAOPOI,
CTpoeHue, PU3NUECKUE U XUMUYECKHE CBOICTBAa. OKCHABI CEPhl KaK MPEICTABUTENN KHUCIOTHBIX
okcunoB. CepHas KucioTa, (pU3nMueckrue U XMMHUYECKHE CBOMCTBa (0OmIMe KaK MpeaCcTaBUTEIs
KJ1acca KUCJIOT U crenuduueckue). XuMUYECKHE peaklinu, JIeKallie B OCHOBE IPOMBILIEHHOTO
crocoba mosydeHus: cepHoil kucioTbl. [lpumenenue. Conu cepHOW KHUCIOTBI, KaueCTBEHHAs
peaknusi Ha cynbdaT-woH. HaxoxaeHue cepbl W €€ COoeAMHEHWH B MpUpoJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIe cpelbl COEAMHEHUSMU Cephbl (KUCIOTHBIE TOXKIH, 3arps3HEHHe
BO3JIyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.

OO0mass xapakrtepucTuka 531eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Npupoje, Gpusndeckue u Xumuueckue coiicrsa. Kpyrosopor
a3oTa B IMpHupoae. AMMHAK, €ro ¢uU3NYecKHe M XUMHUYECKHE CBOMCTBa, IOIy4YeHHE U
npumenenrne. Comu aMMOHMS, HX (QU3MYECKHE U XHUMHUYECKHE CBOWCTBa, MPHUMEHEHUE.
KauecTBeHHast peakiyds Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoixydyeHue, pu3ndeckue u
XUMHYECKHE CBOWMCTBAa (0OIIMEe Kak MPEACTaBUTENsS Kiacca KHUCIOT W CHEIU(PUYECKUE).
Hcnonb30BaHWe HUTPATOB W COJNIEH aMMOHHMS B KadecTBE MHHEPATbHBIX YIOOPEHUI.
XVUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COEIMHEHUSMHU a30Ta (KHUCIOTHBIE OKIH,
3arpsi3HEHUE BO3yXa, TOYBBI U BOJOEMOB).

docdop, ammorponHsle Moaudukanuu dochopa, Gpusnyeckre U XUMHUIECKHUE CBOWCTBA.
Oxcun dgochopa(V) u dbochopHas kucnora, Gpusndeckne 1 XUMUIECKUE CBOWCTBA, IMOTYYCHHE.



Hcnonp3oBanue GochaToB B KaUeCTBE MHHEPATBHBIX yI0OpEHUH.

OO0mas xapakTepucTuka 31eMeHTOB I[VA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, amioTpomHble MOAUGPUKAIMU, PACIPOCTPaHEHUE B MPHUpPOAE, (QU3UYECKUE H
XUMHUEcKHe cBoiicTBa. Ancopouus. KpyroBopor yriaepoaa B npuposae. OKCHIBI yriepoaa, Uux
du3MYecKue W XUMHYECKHE CBOWCTBa, [EHCTBHE HA IKUBBIC OPTaHW3MBI, MOJyYCHUE
U TpUMEHEHHEe. DKOJOTUYECKHE MPOOJIeMbl, CBs3aHHBIE ¢ okcuiaoMm yriaepona(lV); rumotesa
rJ100AIBHOTO TOTEIUICHUS KJIMMaTa; MapHUKOBBIA (P QeKT. YTonbHas KUCIOTa U e€ CONU, UX
¢buznyeckue U XMMHUYECKHE CBOMCTBA, MOJIydeHHE U npuMmeHeHue. KauecTBeHHast peakuus Ha
KapOoHar-moHBL. lcmonb3oBanne KapOOHAaTOB B OBITY, MEIHWIWHE, TNPOMBIIUIEHHOCTH H
CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIECTBAaX KaK O COEIMHEHUSX YIiepoja
(MeraH, 3TaH, JTWJIEH, alETWIEH, 3TAaHOJ, TJIUUEPUH, YKCycHas Kkuciora). Mx coctaB u
xuMuueckoe cTtpoeHue. [loHsATHE O OHMOJOrMYEeCKH BaKHBIX BEILECTBAX: JKHUpaX, OelKax,
VIIeBOJaX — W HMX POJNM B JKM3HHM 4YelloBeKa. MarepuallbHOe €IUHCTBO OpPraHMYECKUX H
HEOPraHUYECKUX COCAMHEHUN.

Kpemumnii, ero ¢usnueckue ¥ XHUMHUYECKHE CBOWCTBA, TMOJIy4YeHHE M MPHUMEHEHUE.
Coenunenuss kpemHuss B mpupone. OOmme mnpexacraBiaeHuss o6 oxcuae kpemHusi(IV) u
KpeMHUeBOU kucnore. CHUIMKATBI, UX UCMIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH.
Baxkneiiimue cTpouTenbHblE MaTepHalbl: KepaMHKa, CTEKJIO, I[EMEHT, OETOH, >KelIe300eTOH.
[TpoGembl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MaTEPHUAIOB B IIOBCETHEBHOM KU3HHU.

XUMHUECKUI DKCIIEPUMEHT: H3ydeHHe OO0paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTHI; MPOBEJIECHUE KAYECTBEHHBIX pEaKIMid Ha XJIOPUI-UOHBI U HaOIIOJIECHUE
MPU3HAKOB MX TPOTCKAHUS; OIBITH, OTpaXKaromue (QU3NYeCKHe W XUMHYSCKHE CBOWMCTBA
raJIOT€HOB U UX COEAMHEHMM (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUAIIOB); O3HAKOMIIEHUE C
oOpasiaMu XJOpUI0B (TaJOT€HUIOB); O3HAKOMJICHHE C O0pas3liaMu cephl U €€ COCIUHCHUSIMHU
(BO3MOXHO WCIIOJIb30BAHME BUACOMATEPUAIOB); HAOIIOJIEHUE Mpoiecca OOyTIMBaHUS caxapa
MoJ JACHUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, HM3yYEHUE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEepHOW KHUCIIOTHI, MPOBEACHHE KAaYeCTBEHHOM peakluuu Ha CyiabdaT-uoH U
HaOo/IeHue MpHU3HaKa e€ MPOTEeKaHWs; O3HAKOMJIEHHE C (PM3MYECKUMHU CBOWCTBAMHU a30Ta,
dbochopa M uX coenuHEHH (BO3MOXKHO WCIOJIB30BaHUE BHUIACOMATEPUATIOB), OOpa3laMu
a30THBIX M (ocOopHBIX YIOOpeHMii; MOIydeHHe, coOupaHHe, paclo3HaBaHUE U U3YyUEHUE
CBOMCTB aMMHaka; MPOBEJIEHUE KAaueCTBEHHBIX peaklMii Ha MOH aMMOHHUS M (ocdar-uoH U
M3y4YEeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJIEHCTBIE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI
C MeJbI0 (BO3MOXKHO UCMOJIb30BAaHUE BUICOMATEPHAIIOB); U3YUEHHE MOJIENeH KPUCTAIUTMUECKUX
pemérok anmasa, rpadura, QysuiepeHa; 03HaKOMIIEHHE C TIPOIIECCOM aICOPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOrasa; IOJIy4eHHE, COOUpaHUE,
pacro3HaBaHUe U U3yUYECHUE CBOMCTB YIJIEKHUCIIOTO ras3a; MpPOBEJACHNE KaUeCTBEHHbBIX PeaKluid Ha
KapOOHAT- W CHJIMKAaT-MOHbI M M3yYEHUE TMPU3HAKOB HUX MPOTEKAaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHUE SKCHEPUMEHTAIbHBIX 3a7a4 MO TeMe
«BaxkHel1e HeMeTaIbl U UX COSIUHEHUSD.

MeTa/libl M UX COeIMHEHUS

OO0mass xapakTepuCTHKa XUMHUYECKHX OJJIEMEHTOB — METaJJIOB HAa OCHOBAHHWU UX
nonoxkeHus B [leproanueckoit cucteMe XuMuieckux 3semeHToB . 1. MenneneeBa u CTpoeHUs
atoMoB. CtpoeHue MeTaiioB. Mertamnuyeckas CBsI3b M METa/NIMYecKas KpHCTauIndecKas
peméTKa. DIEKTPOXUMHUYECKUN Pl HAMpsKEeHUH MeTauioB. DU3MYecKue U XUMUYECKUE



cBoiicTBa MeTayuioB. OOIIHE CrOCcOOBI MOydeHUsT METauIoB. [IoHATHE O KOPPO3WH METAIIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI KX OT Koppo3uu. CIuiaBbl (CTallb, YyTyH, TIOPATIOMUHIMN, OpOH3a) 1
WX IPUMEHEHHUE B OBITY ¥ TIPOMBIILICHHOCTH.

[llenounbie MeTamibl: nojioxkenue B Ileproanueckoil cucTeMe XHUMHUYECKHX 3JIEMEHTOB
. . Menzeneesa; cTpoeHHE UX aTOMOB; HAaXOXKJICHUE B npupoje. PU3HUecKue U XMuMHUYECKUe
CBOICTBa (Ha MpuUMepe HaTpus U Kaiust). OKCUABI U THAPOKCUABI HATpUS U Kanus. [IpuMeHeHue
IIEIIOYHBIX METAJIJIOB M UX COCANMHCHUM,

[IlenoyHO3eMENBHBIE METAJUIBI MAarHuid M KaJbLUH: MoJokeHue B Ilepuoamueckoit
cucreMe xumuyeckux siieMeHToB JI. M. MenneneeBa; CTpO€HME MX aTOMOB; HaxOXICHUE B
npupoge. Puznueckue U XMMUYECKUE CBOIMCTBA MarHus W Kaiablus. Baxueimue coeguHeHUs
KaIbIust (OKCHI, TUAPOKCU, coitr). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTPaHCHHSI.

Amomunuii: nonoxenue B llepuoanueckoil cucrteme XuMHuueckux 3jieMeHToB J[. .
MenzeneeBa; CTpOCHHE aTOMa; HaAXOXKJICHHUE B Mpupoae. OPU3NUecKrue U XMMHUYECKUE CBOMCTBA
anmoMuHAs. AM(OTEpHBIE CBOWCTBA OKCHUIA U TUIPOKCUIA ATFOMHHUS.

Kenezo: monoxenue B llepuoanueckoi  cucTeME  XHMHYECKUX  DJIEMEHTOB
. . MenpaeneeBa; CTpoeHHE aToMa; HaxoXkiAeHUE B npupoge. PuU3NUeCKHe U XUMHYECKUE
cBoiicTBa xene3za. Oxcuabl, ruapokcuasl u conu >kene3a(ll) u xenesa(Ill), ux cocras, cBoiicTBa
Y MOJTy4YCHHUE.

XVUMUYECKUI JKCHEPUMEHT: O3HAKOMIJIGHHE C oOpa3laMi METaUIOB U CIUIABOB, HX
(U3UYECKUMH  CBOWCTBAMH, M3yYCHHE PE3yJIbTAaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaJbIMsl U HATPUS
C BOJIOH (BO3MOXHO HCIIOJIb30BaHNE BUICOMATEPHAIIOB); UCCIEAOBAHNE CBOIMCTB jKECTKOM BOJBI;
mpoiiecca TOpPEHHUsl »Kejie3a B KUCIOpoAE (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKLIU HA MOHBI (MarHus, Kajablus, aJlOMUHMS, [IUHKA,
xene3za(ll) u xemeza(Ill), memu(Il)); HaOIIOACHHME W OMHMCAaHWUE TIPOIECCOB OKPAIIUBAHUS
IJJaMEHU MOHAMM HATpHsl, KaJluid W Kajablus (BO3MOXKHO MCHOJB30BaHHE BHUAEOMATEPUAIIOB);
uccienoBanne aM(pOTEPHBIX CBONCTB THUIAPOKCHIA AFOMUHUS W TUIPOKCHUJA ITMHKA; PEUICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BakHelme MeTamibl U UX COSIUHEHUS.

XuMus M OKpy:Kamouas cpeaa

HoBeie maTepuansl 1 TexHoJioruu. BemiecTtBa u marepuanbsl B NOBCEIHEBHOM KU3HU
yenoBeKa. XUMHUS U 340pOBbe. be3onacHoe MCIoab30BaHUE BEUIECTB U XUMUYECKUX PEAKLUU B
obiTy. [lepBas moMoOIIb MPU XUMHUYECKUX O0KOTax W OTpaBiieHUsX. OCHOBBI 3KOJOTUYECKON
rPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpyKaroumled cpenbl (mpenenbHas AOMyCcTUMast
koHueHTpauus Beuiects — [1/IK). Pons XxuMuu B pemieHHH 3K0JI0TH4ECKUX IPOoOIIeM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB (Yroib, MPUPOIHBINA Ta3, He(Th), MPOTYKTHI UX
nepepaboTKU, UX POJIb B OBITY U IPOMBIILICHHOCTH.

XUMUYECKUH JKCIEPUMEHT: U3y4eHHEe oOOpas3loB MaTepualioB (CTEKIIO, CIUIaBBI
METAJIJIOB, MOJIMMEPHBIC MaTEPUaIbl).

Me:xnpeamerHbie CBA3U

Peanuzaius MexxnpeaMeTHBIX CBSA3€H MPU U3YyUYEHUU XUMHH B 9 Kilacce OCyIIECTBIISIETCS
yepe3 UCHONIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHATHH, Tak U MOHSITHIA,
SIBJISIFOLIUXCSL  CUCTEMHBIMH  JIIl  OTHEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.
Peanuzanus mMexnpeIMeTHBIX CBSA3€H MpPU M3YyUYEHUU XUMHUHU B 9 Kjacce OCYLIECTBIISIETCS Yepe3
WCIIOJIb30BAaHHWE KaK OOIMX €CTECTBEHHO-HAYUHBIX TOHATHUN, TaK U TIOHSITHH, SBISIOMIMXCS
CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O 1IUKIIA.

OOmue ecTeCTBEeHHO-HAYYHbBIE TOHSATHS: HAy4YHBIM (haKT, TUIIOTE3a, 3aKOH, TEOPHUS,



aHalMM3,  CHUHTE3,  Kiaccu(uKkanus,  NEPUOJUYHOCTh,  HAOJIOJEHUE,  DIKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P HEKT, TEXHOIOTUS, MaTepUaIIbI.

®dusnka: martepus, aToM, DOJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKHI 3apsl, MPOBOJHUKH, IOIYINPOBOIHUKH,
IUDIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3NYecKre BEITUYMHBI,
€IMHHULIBI U3MEPEHUs, KOCMHUUECKOE IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocuntes, npixanue, Ouocdepa, FKOCHUCTEMa, MHUHEpATbHbIE YI0OpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHBIEC BEIIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOpPHBIE TOPOJIBI, MOJE3HbIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



II. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

Wzyuyenne xumuu B 8-9 Kiacce HampaBiIeHO Ha JOCTIDKEHHE OOyYaromUMUCS
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOCHHS YU€OHOTO IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl OCHOBHOrO oOmIero o0Opa3oBaHUs
JOCTUTAIOTCSI B X0J1€ O0yUEHUsI XMMHUH B €IMHCTBE Y4eOHOM M BOCIUTATENIbHON AESITEIbHOCTU
Opranuszany B COOTBETCTBMM C TPAJWLHUOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU U
JyXOBHO- HPaBCTBEHHBIMHM IIEHHOCTSIMHM, MPHUHATHIMH B OOLIECTBE MpaBUIaMH U HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CaMOPa3BUTUS U  COIUAIIM3AINU
oOydJaronuxcsi.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTHU:

I[MaTpuoTHYecKoro BOCIUTAHUS

1) LEHHOCTHOrO OTHOWIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HACJIEIUIO0, TMOHMMAHMS 3HAUYECHHMS XUMUYECKOM HAyKH B JKM3HU COBPEMEHHOIO
o011ecTBa, CIIOCOOHOCTH BJaJleTh JTOCTOBEpHOW MH(pOpMaluel O MepeqoBbIX IOCTHKEHHUIX U
OTKPBITUSIX MUPOBOH M OTEUECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00
YCTPOHCTBE MUpa U OOILECTBA;

I'paxxnanckoro BocnuTaHust

2) mpeAcTaBiIeHUS O COIMAIBHBIX HOPMaxX M MpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM, Yy4eOHO-
UCCJIEIOBATENBCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIBHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOi
COBMECTHOI JIeATENIbHOCTH NP BBIIOJHEHUN Y4€OHBIX, MO3HABATEIbHBIX 3a/1a4, BBHIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN Y4€OHBIX NMPOEKTOB, CTPEMIICHHUSI K B3aUMOTIOHUMAHUIO
M B3aMMOINOMOILIM B Mpolecce 3TOM y4eOHOU IesTeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBEJCHUE W IOCTYNKU CBOMX TOBAPUIIEH C MO3UMLMK HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

LleHHOCTH HAYYHOI0 NO3HAHUSA

3) MHpPOBO33PEHUECKHX NPEJACTABICHUNA O BEIIECTBE M XUMHYECKOH peaKIuu,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH W COCTaBISAIOIIUX OCHOBY MJIs
MOHMMAHUSA  CYI[HOCTH HAay4YHOM KapTUHBI MHpa; TMpEACTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IIPUPOJIbI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOIAHON CpEAoH, O POIU
XMMHH B ITI03HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTHUBOB, HAallPaBJIEHHBIX Ha MOJIY4YEHHE HOBBIX 3HAHUU 10 XHMMHUH,
HEOOXOIUMBIX JUIsl OOBSICHEHUST HAOII01aeMBbIX MPOLIECCOB U SBJICHHIA;

5) mo3HaBareapbHOW, WH(POPMAIMOHHON W YHUTATEIBCKOW KYyIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOW paboThl ¢ y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIMTEpaTypoH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(POPMALIMOHHBIX TEXHOJOTUI;

6) maTEpECca K 00YyUCHHUIO M MO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U CITOCOOHOCTH
K caM00Opa30BaHMIO, MPOCKTHON M UCCIIENOBATEIHCKON JACATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBIEHHOCTU U YPOBHS 00yUYeHUS B JAajbHEHILIEM;

®opMHUpOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HAHUS IIEHHOCTH J>KWU3HHU, OTBETCTBEHHOIO OTHOLUEHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3JI0pOBbIM 00pa3 >KW3HH, OCO3HAHMSI TMOCHEACTBHM U HENPUATHUS BPEIHBIX
NpUBBIYEK (YIOTPEOJICHUSI aJIKOrOJsi, HAapKOTHKOB, KYypEeHHs), HEOOXOAMUMOCTH COOJIIO/IEHUS
mpaBmwil 0€30MacHOCTU MpH OOpallleHUH € XUMHYECKUMHU BEIIeCTBAMU B OBITY M peaibHOMN
KU3HU,

TpyaoBoro BOCIUTAHUSA



8) uHTepeca K MPAKTUYECKOMY H3Y4YEHHIO Tpodeccuii W Tpyaa pa3iudHOTO poja,
yBaXEHHE K TpPyAy U pe3ylibTaTaM TpPYyAOBOM JESTENbHOCTH, B TOM 4HCIE Ha OCHOBE
MPUMCHCHUS TPEIMETHBIX 3HAHUK 110 XWMHH, OCO3HAHHOTO BBIOOpPA WHAMBHUIYAIBHON
TPACKTOPUH MPOJOJKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOINECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH; YCHEmHOM MpoQeCcCHOHATBHON
NEeSTeNbHOCTY W Pa3BUTHUA  HEOOXOJUMBIX YMEHHiI; TOTOBHOCTH aJalTHPOBAThCA B
npodeccuoHanbHOM cpee;

JK0JI0TrN4€eCKOr0 BOCIUTAHUS

9) PKOJOTHYECKH 11eJeCO00pa3HOro OTHOIICHUS K MPUPOJAE KaK MCTOYHMKY KM3HHM Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHUS, NMOHUMAHUSA IIEHHOCTH 3[I0pPOBOTO M 0O€30macHOro oOpasa
KU3HU, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY U TICHXUYCCKOMY
3I0POBBIO, OCO3HAHMS IIEHHOCTU COOJIOICHUS TpaBUil 0€30MacHOr0 MOBEACHUs NpH padboTre C
BEILIECTBAMH, A TAK)KE B CUTYAIMUSIX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJIEH;

10) crtocOOHOCTH NMPUMEHSITh 3HAHUS, IMOTy9daeMble MPU U3YUCHHH XUMHH, JUIS PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPY KAIOWIEH MPUPOJHON CpPENOW, MOBBIIIECHUS YPOBHS 3KOJIOTHYECKOMN
KYJbTYpPbl, OCO3HAHUS TNI00ATHFHOTO XapakTepa SKOJIOTMYECKUX MpoOsieM U MyTed X pelieHHs
MOCPEJICTBOM METOJIOB XHUMHH;

11) 5KONIOrMYECKOro MBIIUICHUS,, YMEHHUS PYKOBOJCTBOBATbCSA MM B I03HABATEIbHOM,
KOMMYHUKATUBHOM M COI[MATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocTtaBe meTanpeaMETHBIX pe3yNbTAaTOB BBIACISIOT 3HAYUMbIE ISl (POPMUPOBAHUS
MHPOBO33pEHUsl OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHSs, MPUHIMIM, THUNoTe3a, (akT, cUCTEMa,
MPOLIECC, SKCIEPUMEHT U JIp.), KOTOPbIE HCIOJNB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATHX MPeIMeTOB (POPMUPOBATH MPEJICTABICHHUE O
LEJIOCTHOW HAy4YHOW KapTHHE MHpa, U yHHBEpCalbHbIE YydeOHbIE NEHCTBUS (IIO3HABATENIbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITETbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU eI TEIbHOCTH.

MerarnpeameTHbie pe3yJbTaThl OCBOCHUS OO0pa30BaTEIbHOM MNPOrpaMMbl IO XHUMHH
OTpa)karoT OBJAJCHUE YHUBEPCATLHBIMHU MTO3HABATEIILHBIMU JIEHCTBUSMH, B TOM YHUCJIE:

Ba3oBbIMH J10rHYeCKHUMH JeHCTBUSIMU

1) yMeHueM HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHHM 3HAHUI:
pacKpbIBaTh CMBICI XHMHUYECKUX TOHITHHA (BBIACISATH WX  XapaKTepHbIE TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSTHUSMHU), UCTIOIH30BATh TIOHATHUS JUISI OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBIICHWH; BBIOMPATh OCHOBAaHUS M KPUTEPUM I KIacCH(PUKAIIUN
XUMHYECKHUX BEIISCTB M XMMHUYECKUX PEAKINI; YCTAaHABIMBATH IPUIUHHO-CIICICTBEHHBIC CBSI3U
MEXTy 00BEKTaMH U3YYCHUS; CTPOUTH JIOTHYECKHE PACCYKACHUS (MHIYKTHBHBIC, 1CTyKTUBHBIC,
10 aHAJIOTHH); JISIaTh BEIBOJIBI M 3aKTFOUCHUS;

2) yMeHHMEM TMPUMEHITh B Ipollecce TMO3HAHMS TMOHATUS  (NMPEAMETHbIE H
METamnpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJENIH, HCIONb3yeMblE B  XUMHH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEJIbHbBIE TIPEICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJ 2JIEMEHTa), XUMHUYecKas (popMmysia M ypaBHEHHE XUMHUYECKOW peakiuu — TMpu
pelIeHnr yueOHO-TI03HaBaTeNbHBIX 33/1a4; C YYETOM 3TUX MOJIEIbHBIX MPEACTABICHUH BBISBIATH
U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU M3Y4aeMbIX 00BEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHUX DPEAKIIHii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS] B M3y4YaeMBIX MPOIECCaX M SBICHUSX; MpEAsiaraTb KPUTCPUU JUIS BBISIBICHUS
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOATEIHHO BEIOMPATh CIIOCO0 perieHus: yueOHoH
3a/1auu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEILICHHUS, BHIOUPATh HaUOO0JIEE MOAXOISIINN ¢



Y4ETOM CaMOCTOSITENIFHO BBIICIICHHBIX KPUTEPHUER);

Ba3oBbIMHU Hcci1e10BaTeILCKUMH e CTBUSIMU

3) yMeHHEM HCIOIB30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS,
a TaKKe B KaueCTBE OCHOBBI i1 (DOPMUPOBAHHS THUIOTE3bl MO MPOBEPKE IMPABHILHOCTH
BBICKa3bIBAEMBIX CY)KICHUM;

4) mpuoOpeTeHne OIbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMN U TPOBEICHUIO YIEHUUECKUX
HKCIIEPUMEHTOB: YMEHHE HAOIIOIATh 32 XOJIOM TPOIIECCa, CAaMOCTOSTEIBHO IIPOTHO3UPOBATH €ro
pe3yabTatr, (GOopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pe3yJbTaraM MPOBEAEHHOTO OIbITA,
WCCIIEIOBAHMSI, COCTABIIATh OTYET O MPOACTAHHOM padoTe;

PaGoroii ¢ nnpopmanueit

5) ymMeHueM BBIOUpATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIHIO PASIUYHBIX
BUZOB W (OPM TPENCTABICHUS, IMOIYYAEMYI0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHUYECKOTO COJAEpXaHHs, CIpaBOUYHbIE MOcoOus, pecypcbl HHTepHeTa);
KPUTHYIECKH OI[CHUBAThH MPOTUBOPEYNBYIO M HEAOCTOBEPHYIO HH(DOpMAITHIO;

6) yMeHHeM TMpPUMEHSATh pa3IUYHble METOJbl M 3alpochl MpPU TMOHCKE U O0TOOope
MHPOPMALIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX JUIS BBIIOJHEHUS YYEOHBIX H
MO3HABATENBHBIX 337]a4 ONMpeAeNEHHOTO TUMA; MPUOOPETEHUE OIbITa B 00IACTH MCTOIH30BaHUS
MHPOPMALIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJOTMH,  OBJIAZICHWE  KYJIbTYpOH  aKTHBHOTO
UCTOJIb30BaHUS PA3IMYHBIX IMOMCKOBBIX CHUCTEM; CAaMOCTOATENIBHO BBIOMPATh ONTHUMAIbHYIO
dopmy mnpencTaBieHHs WHPOPMALMU M WUTIOCTPUPOBATH peIIaeMble 33Ja4l HECIO0KHBIMU
cXeMaMHu, IuarpaMMamMu, ApyruMu GopMaMu rpaduk U UX KOMOWHAIUSMU;

7) yMEHHEM HCIIONIb30BaTh U aHAJIM3UPOBATH B Mpollecce yueOHOM U hCCe0BaTEeIbCKOM
JESTeTPHOCTA WH(POPMAIIUIO O BIUSHUH MMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY>KaIOIIEeH NPUPOIHON CPEBI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€ICTBUSIMH

8) yMmMeHueM 3aJaBaTh BOMNPOCHI (B XOJ€ JHajora W/WINM JUCKYCCHH) MO CYIIECTBY
oOcyxnaeMoil Tembl, (OPMYIHPOBATH CBOM TPEHJIOKEHHS OTHOCHUTEIHHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) mnpuoOpeTeHHE ONbITa MPE3CHTAIMH PE3yJIbTATOB BBIMOIHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1a00paTOPHOTO ONBITA, JAOOPATOPHON PAOOTHI MO HMCCIICIOBAHHWIO CBOMNCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

10) 3aMHTEpPEeCOBAaHHOCTbL B COBMECTHOM CO CBEpCTHHKAMU IIO3HABATENBbHOM U
WCCIIEIOBATEIILCKOW JEATENBHOCTH TIPU PEIICHNH BO3HUKAIOMIMX IPOOJIEM Ha OCHOBE yu&Ta
OOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyXIeHHs, 0OMEH MHEHMSIMH, «MO3TOBBIE
HITYPMbD», KOOPAUHALIUS COBMECTHBIX JACMCTBUM, ONpe/iesieHHe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOTHEHHON PabOoTHI U 1Ip.);

YHuBepcaabHbIMH PeryJISITUBHBIMHU AeHCTBUSIMH

11) ymeHHeM CaMOCTOSTEIbHO OIPENENATh LEIH JeSATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIHUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTH,
BbIOMpaTh Haubosnee 3(PQeKTUBHBIE CIIOCOOBI pelIeHus] y4yeOHBIX M TO3HABaTEeNbHBIX 3374,
CaMOCTOSITENIFHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIA aNrOpUTM NEUCTBUH TpU
BBITMIOJIHEHUH 3aJaHUi ¢ Y4YETOM TMOJIyd4eHHs HOBBIX 3HAaHUH 00 M3y4aeMbIX OOBEKTaX —
BEIIECTBAX M PEaKIUIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO pe3yibTaTa 3asiBICHHON 1IeNH;

12) ymeHHeM HUCHOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeAsiaraeéMble B YCIOBUU
3aJaHuH.

MNPEJIMETHBIE PE3YJIbTATHI



B cocraBe mnpeameTHBIX pe3yJbTATOB IO OCBOCHHMIO O0OS3aTENIBHOTO COJAEPIKAHUSA,
YCTAQHOBJICHHOTO JAHHOW TPUMEPHOW pabodeil TpOrpaMMoOM, BBIICISIOT: OCBOCHHBIC
oOydarolMMuUCsl Hay4Hble 3HAHMUS, YMEHMs M CHOCOObl JeWCTBUHM, crneuuduyeckue s
npeaMeTHo oOnactu «XHUMHA», BHIbI JESATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpeTaluy, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTDH Y OOYHUAIOUIMXCS CIICAYIOMIMX
YMEHMMN:

8 KVIACC

1) packpvieams cmbici OCHOBHBIX XMMHUYECKUX MOHITUNA: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, MPOCTOE BELIECTBO, CJOXKHOE BEIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas OIS XUMHUYECKOTO 3JeMEHTa B COCIMHEHUH, MOJIAPHBIN O00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKas
peakius, KiIacCU(pHUKAIM PEaKUUi: peaklUu COCTUHEHUS, PEaKIMU Ppa3JIOKECHUS, PeaKIUH
3aMeIIeHus], peakuu 00MeHa, 9K30- U YHAOTEPMHUECKUE PEAKINH; TETIOBOK A(PEKT peakunu;
PO aToMa, SJEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, panyc aToMa, XUMHUYECKas CBS3b,
NoJIsIipHasl U HENOoJsipHash KOBaJE€HTHAas CBSA3b, MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, PacTBOp,
MaccoBast 10J1 BeLeCTBa (MPOLIEHTHAs! KOHIIEHTpaI|sl) B pacTBOPE;

2) unniocmpupoéams B3aHUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH (cM. m. 1) m
MPUMEHSTDb 3TU MOHSATHUS IPU OMMCAHUU BEUIECTB U UX MPEBpaIICHU;

3) ucnonvzosams XUMHUECKYIO CHUMBOJIMKY JUIS COCTaBJIEHUS (OpPMyJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKLIUN;

4) onpedensmb BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHUSX; CTEIECHBb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAIJICKHOCTD BEIIECTB K ONpeIeIEHHOMY
KJIACCy COENMHECHHH 1o ¢opMmyliaM; BHUJ XUMHUYECKOW CBs3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COECTUHEHMSIX;

5) packpwvieams cmwica llepuoanueckoro 3akona [[. 1. MennaeneeBa: 1eMOHCTPUPOBATH
MIOHMMAaHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HUX IOJIOKEHUS B
[leproanueckoii cucTeme; 3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yY€HHsI, 3aKOHa ABOTaJIpO; OMHUCHIBATH M XaPaKTEPU30BATh TAOIUYHYIO (HOpMY
[leproanueckoil cuCcTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas MOJArpymma
(A- rpynma)» u «mobounas noarpynna (b-rpymnmna)», Manbie u OONbIINE MEPUOJIBI; COOTHOCHTD
0003HauYeHHUs, KOTOpble uMeroTcs B Tabmuie «llepuonnyeckas cuctemMa XMMHYECKUX JIEMEHTOB
J. W. MeHnneneeBa» C 4YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHsS aTOMOB XMMHYECKUX
JJIEMEHTOB (COCTaB M 3aps] sjapa, oOlllee YHUCIO JJIEKTPOHOB U paclpeiesieHHe HX IO
AJIEKTPOHHBIM CJIOSIM);

6) xknaccuguyuposamv ~ XUMHYECKHE  OJEMEHTHl;  HEOPraHMYECKHE  BEIECTBa;
XUMHUYECKHE PeakIuu (110 YUCIY M COCTaBy Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
dhdexty);

7) xapaxmepuzosamsv (onucvléams) OONTUE XUMHUYECKHUE CBONCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, TMOATBEpKAasl OMHCAaHWE MPUMEpPaMU MOJIEKYJSPHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHii;

8) mpocno3uposeams CBONCTBA BELIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa;
BO3MO>XHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALEHUI B pa3IUYHBIX YCIOBUAX;

9) eviuucnimb  OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEILECTB;
MacCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa MO0 (opMyJie COEAMHEHHS; MACCOBYIO JOJIO BEIIeCTBA
B PacTBOPE; MPOBOJUTH PACUYETHI IO YPABHEHNUIO XUMUYECKON PEAKIINH;

10) npumersims OCHOBHBIE OIIEPALIMU MBICIUTEIBHOMN AESITEIbHOCTH — aHAJIU3 U CUHTE3,



CpaBHCHHE, O00OOIICHHWE, CHCTEMATH3alluio, KiIacCH(DHKAIMIO, BBISABICHUEC PHUYUHHO-
CIIEACTBEHHBIX CBsI3e — Ui U3YYEHHs CBOMCTB BELIECTB W XHMHUYECKUX pEaKIuil;
€CTECTBEHHO- HAayuyHbl€ METOJIbl IO3HAHUS — HaONIO/IEHHE, HM3MEpPEHue, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN);

11) cnedoéams mpaBuIaM NOJB30BAHUS XHUMHUYECKOM TMOCYyIOoM U J1aGOpaTOPHBIM
o0opy/soBaHHEM, a Takke TMpaBWiIaM OOpalleHHs] C BeIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLIMSMHU IO BBIIOJHEHHUIO JAaOOpAaTOPHBIX XHMHUYECKHX OIBITOB IO MOJYYEHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpenen€HHOM MacCOBOM [JIOJIEM pPACTBOPEHHOIO BELIECTBA; IUIAHUPOBAaTH U IIPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHI [0 PACHO3HABAHMIO PACTBOPOB ILEJIOYEH M KHUCIOT C INOMOIIbIO
MHIUKAaTOPOB (JIakMycC, heHondTanent, METUIOPAHK U JAp.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XMUMHUYECKUX MOHATUN: XUMUYECKHUM IJIEMEHT, aTOM,
MOJIEKyJa, HOH, KaTHOH, aHUOH, IPOCTO€ BEIIECTBO, CJI0)KHOE BEIIECTBO, BAJIEHTHOCTb,
AEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peakuus, XUMUYecKas CBs3b,
TEIUIOBOM 3P PEKT peakiiu, MOJib, MOJIAPHBIA 00BEM, pacTBOP; MEKTPOJIUTHI, HEANEKTPOIUTHL,
AJIEKTPOJINTUUECKAs] JTUCCOLMAIMS, PEaKUM HOHHOro OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, oOOpaTHMble U HEOOpaTUMbIE pEaKlUu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu, OKHCIUTEIb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAaHOBJIEHHUE, aJIOTPOIMHS,
ampOTepHOCTh, XUMUYECKas CBs3b (KOBaJIEHTHAs, MOHHAS, METAJUIMYECKas), KpUCTalTnyecKas
pemérka, KOppO3Usi METaJUIOB, CIUIaBbl; CKOPOCTb XUMHYECKOW peakIH, MpeneabHo
nomyctumas konuentpanus (ITJK) BemecTsa;

2) unmocmpupoéams B3aUMOCBA3b OCHOBHBIX XMMHYECKUX MOHATUH (cM. 1. 1) m
MPUMEHSTDH 3TU MOHATUS IPU OMMCAHNUU BEUIECTB U UX MPEBPAIICHUN;

3) ucnonvzosames XUMHUYECKYIO CHUMBOJUKY JUIA COCTaBJICHUS (OpPMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUM;

4) onpedensmv BaNEHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEMHEHMSX PAa3IMYHOTO COCTaBa; IMPUHAAJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY Kiaccy
COCAMHEHUH 1Mo GopMysaM; BUJ XUMHUYECKON CBSI3M (KOBaJICHTHAsl, HOHHAS, METAJNINYECKas) B
HEOPraHWYEeCKUX COCAMHEHUSX; 3aps] MOHA IO XUMHUYECKOH QopMmylie; XapakTep Cpelsl B
BOJHBIX pAacTBOpaXx HEOPraHWYECKUX COCAUHEHHH, TUI  KPUCTAIUIMYECKOM  PEIIETKU
KOHKPETHOT'O BEIIECTBA;

5) packpwvisams cmbicn Ilepuoaudeckoro 3akona JI. 1. MeHnneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMaHHUe: OMHCHIBATh U XapaKTepHu3oBaTh TabnmuuHyo ¢opmy llepuonnyeckoii cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh MOHATHS «rjaBHas nmoarpymnna (A-rpymnmna)» U «1mododHast
noarpynna (b-rpynma)», maneie u OONbIINE TEPUOABI; COOTHOCUTH O0O3HAYEHUS, KOTOPHIC
UMEIOTCS B TEPUOJAMYECKOM Tabiuie, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, o0Ilee YUCIIO IEKTPOHOB U paclpesielieHue Ux
IO JIEKTPOHHBIM CIIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COEJUHEHMH B IpEJeNax MajblX MEPUOJIOB U INIABHBIX MOATPYMII C YYETOM CTPOEHHS UX
aTOMOB;

6) xkraccuguyuposams ~ XAMHUYECKHUE  DIEMEHTBHI;  HEOPraHMYECKHE  BEIIECTBA;
XMMUYECKHE peaklUuu (110 YUCIY M COCTAaBY YYacCTBYIOLIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY
3G exTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHUECKUX AJIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) 0OOILIME M cHElUPHUUECKHE XHMHUYECKUE CBOWMCTBA
IIPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPAK/Aas OMMCAHNE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX



YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUM;

8) cocmaenimes ypaBHEHMs SJIEKTPOJIUTUYECKONW AMCCOLMALIMM KHUCJIOT, LIEJIOYed |
COJICH; TIOJHBIE U COKpAIlEHHBIE YPAaBHEHUs peakiMii MOHHOrO OOMEHA; ypaBHEHMs pEaklui,
MOJATBEPXKJIAIOLINX CYLIECTBOBAHUE T'E€HETHMUECKOM CBSI3M MEXAY BEIECTBAMHU pa3IMYHBIX
KJIaCCOB;

9) packpvisamv cywHocmb OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OajaHca 3TUX peaKluil;

10) npoeno3uposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI; BOBMOXHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUIN B Pa3IMUHBIX YCIOBUSX;

11) 6biyucnams  OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJII0 XUMUYECKOTO AJIEMEHTA 10 (OpMyJie COEAUHEHUS; MAaCCOBYIO JIONIO BELECTBA
B PacTBOPE; NPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOW PEaKIIMH;

12) cnedosames TpaBUIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYIOM U JIaOOpaTOPHBIM
o0opysoBaHHEM, a Takke TMpaBWiIaM OOpalleHUs C BeIIeCTBAMH B COOTBETCTBHH C
MHCTPYKUUSMU IO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHUIO U
coOMpaHUIo ra3000pa3HBIX BEIIECTB (AaMMHUAKa U YTIIEKUCIIOTO Ta3a);

13) nposooums peakuuu, NOITBEPKIAIOIINE KAaUeCTBEHHBIH COCTaB Pa3IMYHbBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM MYTEM XJIOPHUA-, OpoMHI-, UOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMSI M  HOHBl HM3yYEHHBIX  METaJUIOB,
IIPUCYTCTBYIOIME B BOAHBIX PaCTBOpaX HEOPraHUUYECKUX BEILIECTB;

14) npumernsims OCHOBHBIE OTIEPAIMH MBICTUTEIFHOU NEATEIHLHOCTH — aHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTU3AIUIO, BBIABICHHE TPUYMHHO-CIICICTBEHHBIX CBA3CH — IS
U3Y4EHHUs CBOMICTB BELIECTB U XUMUYECKUX PEAKLUI; €CTECTBEHHO-HAYyYHbIE METO/Ibl TO3HAHUS
— HabmroieHne, U3MEPEHNE, MOACTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbIA U MBICIICHHBIN).

Peanu3zanus BoCHUTATEIbHOI0 NOTEHIMAJIA YPOKOB XUMHH MPeTyCMATPUBAET:

1) wWcmonap30BaHWE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHMs Y4YeOHOro TmpeaMera
«Xumus» 11a GopMupoBaHUs y 00yJarOIIMXCS POCCUHUCKUX TPAAUIIMOHHBIX TyXOBHO-HPaBCTBEHHBIX U
COIIMOKYJIbTYPHBIX IIEHHOCTEH, POCCHMCKOTO HMCTOPHUYECKOTO CO3HAHHMSI HAa OCHOBE HMCTOPHYECKOTO
MPOCBEMICHHS; TOAOOP COOTBETCTBYIOIIETO COJIEPKAHHUS ypPOKOB, 3a/JaHHi, BCIOMOTATEIHHBIX
MaTepHuasoB, MPOOJIEMHBIX CHUTYaIlUN TSl 00CY KICHHUIA;

2) BKIIIOYEHHE IIETIEBBIX OPUEHTHUPOB pE3yJbTAaTOB BOCIUTAHUS, MX YYET B OMNPEIACICHHUH
BOCIIUTATEIbHBIX 33/1a4 YPOKOB:

yCBOEHHE OOYYarONIMMUCS 3HAHWA HOPM, IyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, TpaauIui,
KOTOPBIE BEIPA0OTATIO0 POCCUHCKOE OOIIECTBO (COIMATIBHO 3HAYUMBIX 3HAHUN );

(dhopMHUpPOBaHKE W PAa3BUTUE JIMYHOCTHBIX OTHOIICHUH K ATUM HOpPMaM, IEHHOCTSAM, TPAJIUIIHSIM
(MX ocBOEHUE, IPUHSTHE);

MpUOOPETEHNE COOTBETCTBYIOIIETO ATUM HOPMaM, IIEHHOCTSIM, TPAJAMIIUAM COIIHOKYJIBTYPHOTO
OTIBITAa MOBEACHUS, OOIMICHUS, MEKIUIHOCTHBIX COITMAIBHBIX OTHOIICHUH, MPUMEHEHHS TMOyYeHHBIX
3HAHHI;

JOCTHKCHHE JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS O00IIe00pa30BaTENbHBIX IPOTPaMM B
cootBeTcTBUU ¢ PI'OC COO.

1) BBIOOpP METOJOB, METOAMK, TEXHOJIOTHIA, OKAa3bIBAIOIINX BOCIHUTATEIHLHOE BO3ICHCTBUE HA

JINYHOCTh B COOTBETCTBHU C BOCIHTATCIBHBIM HICAJIOM, IICJIBI0 U 3aJadYaMH BOCIUTAHUS, IIEJICBEIMU
OpUCHTHpAMHU pPE3yJbTAaTOB BOCIUTAHWS; pEATU3alUI0 MPUOPUTETa BOCHUTAHHUS B Y4eOHOU
JIEeSITCILHOCTH;



2) nmpuBIeYEHHE BHUMAaHMS OOYyYaroOIIMXCS K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MPEeIMETOB, SBICHUM W COOBITHI, WHHUIIMHPOBaHHE OOCYKIEHUM, BBICKA3bIBAHUI CBOEro MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOILICHUS K U3y4aeMbIM COOBITUSAM, SIBJICHUSIM, JTUIIAM;

5) TmTpUMEHeHWe WHTEPAKTHBHBIX (QopM y4eOHOW paboOThl —  HHTEIUICKTyalbHBIX,
CTUMYJIMPYIOIIUX IMMO3HAaBATCJIbHYIO MOTHUBALUIO, HUI'POBBIX MCETOOHK, III/ICKYCCI/If/'I, JarInux
BO3MOYKHOCTh TPHOOPECTH OTBIT BEIEHHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIIOBON pabOThI, KOTOpas
Y4UT CTPOUTH OTHOUICHUA U I[CflCTBOBB,TI) B KOMaHJAC, CHOCO6CTByeT PA3BUTHIO KPUTHYCCKOI'O
MBIIUICHHS;

6) moOyxneHue oOydJarIMUXCsl COONIONAaTh HOPMBI TIOBEIEHUS, NpaBwia OOIICHHS CO
CBEPCTHHKAMH W TIEIarOTHYECKUMHU PaOOTHUKAMH, COOTBETCTBYIOIIUE YKy 00IIe00pa3oBaTeIbHOM
OpraHu3alfy, YCTAaHOBJICHUE U MOIICPKKY JOOpOKEIaTeIbHOW aTMOC(EpHI;

7) opraHu3aIMI HACTAaBHHUYECTBA MOTHBHPOBAHHBIX W 3PYJIHPOBAHHBIX OOYYArOIIUXCS HaJ
HEYCIEBAIIUMU OJIHOKIACCHUKAMH, B TOM YHCIIe C OCOOBIMH 0Opa30BaTEIbHBIMU MOTPEOHOCTIMH,
JAFOIIET0 00YYAIONIMMCS COIMATBHO 3HAYMMBII OTBIT COTPYTHUYECTBA U B3aUMHOW TIOMOIITH;

8) MHUIIMMPOBAHUE U MOJACPIKKY HCCIIEI0BATEIbCKON AEATEIILHOCTH 00YyYaromuXcs,
TUTAHUPOBAHKE U BHITIOJTHEHUE WHANBUAYATbHBIX U TPYIIOBBIX MPOEKTOB BOCIUTATEIHHON
HATPaBICHHOCTH.

OcHoBHOe cofep:xkaHue Y4eOHOro MoayJast «Jkosorus Yenassounckoi 06;1acTw» B yuedOHOM
npeaMere «XuMMD»

Tema

Coneprxanue

JnakTnyeckuii Matepual

8 Kimacc

Paznen 1. IlepBonavanbHbie
XAMUYECKHE TTOHATHS.
BemecTBa n xumMudeckue
peaxuu

ATOMBI U MOJIEKYJIBI.
XUMUYECKHE DTIEMEHTHI.
3HaKu (CUMBOJIBI)
XUMHYECKHUX 3JIEMEHTOB.
[Ipocteie

U CJIO’KHBIE BELIECTBA.
ATOMHO-MOJIEKYJIIPHOE
y4eHHe

3amada SKOJIOrHIeCKOTro
coJiepKaHus

«CKOIBKO 030HA
MPUXOJIUTCS HA OJHOTO
yeIIOMHIIAY.

Keiic «CBeronpo3pauHslii
OeToH»

Pasnen 2. Baxuneiimme
MpeICTaBUTENN
HEOPTaHUYECKUX BEIIECTB.
Bona.

PactBopsl. [IonsATHE

00 OCHOBaAHUSIX

Ponb pactBOpoB B ipupoae u
B )KM3HU YE€JIOBEKA.

KpyroBopot BoibI B ipupoAe.
3arpsi3HEHUE PUPOAHBIX BOJ.

Oxpana u
OYMCTKA NPUPOIHBIX BOI

3az1a4m 3KOJIOTUUYECKOI0
COJIEp/KaHUsI.

Keiic «I'opsunit nex». Keiic
«Motouiee cpencTBo»

9 kiacc

Pa3nen 2. Hemetaiuibel 1 ux
coenuHeHus. OOmas
XapaKTEePUCTHUKA XUMUYECKHUX
3JIEMEHTOB

IVA-rpynnel. Yraepoa u
KPEMHHH U

UX COEJIMHEHHUS

DKOJIOTHYECKHEe MPOOIeMBbl,
CBSI3aHHBIE C OKCUIOM
yraepona (IV). 'mnoresa
rJ100aTBHOTO MOTETICHUS
kinmarta. [lapHuKoBbIN

b ekt

Keiic «Bo3nelictBue
Ha TIPUPOY». 3a1a4u
9KOJIOTHYECKOTO
COJZIEpKaHUS




INIL.TEMATHYECKOE IINTAHUPOBAHUE

8 kiIacce
Ne HaumeHoBaHue pa3iejioB U TeM KoJsmn4yecTBO 4acos JJieKTpoHHbIE (LU(pPOoBLIE) 00pa30BaTeJIbHbI
n/ | | MporpamMmbI BCEro KOHTPOJIbHbIE [PAKTHYeCKHE € pecypcol
padoThI padoThl
1.1. | Xumusa — BakHast 00,1acTh 5 0 3 https://resh.edu.ru/
€CTECTBOSHAHUS H https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-
NPAaKTHYEeCKOM 1eATeJILHOCTH 420c-ab3b-7c5c3a618bc3
JeJiIoBeKa
1.2. | BemiecTrBa 15 1 0
M XUMHYEeCKHE peaKluu https://academy-content.apkpro.ru/lesson/b72d5bbf-065¢-
4c51-be9d-56349d4e4f7a
https://academy-content.apkpro.ru/lesson/b5cbbe71-
093e-492d-beb67-c766a95bc03d
Bcero no pazageiny 20 1 3



https://academy-content.apkpro.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.apkpro.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.apkpro.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.apkpro.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://resh.edu.ru/

2.1.

Bo3ayx. Kuciaopoa. [lousitue 06
okcuaax. Ilpogopuenranus.
[Ipodeccun, cBsizanHbIE C
XUMHUYCCKUM MIPOU3BOJCTBOM:
XUMHK-TEXHOJIOT, JIA0OPaHT.

/ https://academy-content.apkpro.ru/lesson/1fala62d-
1la6bb-4a2a-b0d2-094227d15a70

2.2.

Boaopona.

IlonsiTHE 0 KHCJIOTAX U COJISIX.
IIpodopuentanus. [Ipodeccunu,
CBSI3aHHBIE C XUMUYECKUM
MIPOU3BOJICTBOM: XUMUK-T1a00paHT,
THIPOJIOT, paboyue MO CIUBY KUCIOT,
LIEJI0YEN U aHTUCETITUKOB.

https://academy-content.apkpro.ru/lesson/
54151078-dbab-48a7-9aed-e50512952959

https://academy-content.apkpro.ru/lesson/5714ad33-
9594-4£d7-8448-db8b184673a0

https://academy-content.apkpro.ru/lesson/34d1ced3-
2599-4¢31-88¢3-051182¢cleb5b



https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.apkpro.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.apkpro.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.apkpro.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70

2.3. | Konrn4yecTBeHHbIE OTHOLLICHUA B 5
XUMHUH
https://academy-content.apkpro.ru/lesson/
38e680fe-524d-472d-a431-935b8a5{848a
https://academy-content.apkpro.ru/lesson/
€9564d05-abea-455d-9367-3a872d0dec7b
2.4. | Boma. PactBopsl. IlonsaTue 00 4 https://academy-content.apkpro.ru/lesson/5714ad33-
OCHOBAHHMSIX 9594-4£17-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/34d1ced3-
2599-4¢31-88¢3-051182¢c1eb65b
https://academy-content.apkpro.ru/lesson/a96f9a30-eb66-
4724-8171-eda3c49b3d62
Bcero no pasneny 21
2.5. | OCHOBHBIE KJIACCHI 12 https://academy-content.apkpro.ru/lesson/bf0cc849-f457-

HeOPraHu4ecKux
COeINHEeHU M

4b98-8691-d6e9c6db6c10

https://academy-content.apkpro.ru/lesson/b77198d7-0ff1-
43ff-9afa-a217fbd49451



https://academy-content.apkpro.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.apkpro.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.apkpro.ru/lesson/bf0cc849-f457-4b98-8691-d6e9c6db6c10
https://academy-content.apkpro.ru/lesson/bf0cc849-f457-4b98-8691-d6e9c6db6c10
https://academy-content.apkpro.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.apkpro.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.apkpro.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.apkpro.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.apkpro.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a

https://academy-content.apkpro.ru/lesson/704f2053-ba7d-
4e88-9240-ec5047c3ab94

3.1.

Ilepuoguyecknii 3aK0H U
Ilepnoauyeckas cucrema
XHMHYECKHX DJIEMEHTOB

J1. 1. MenneJjieeBa.
Ctpoenne aToma

https://academy-content.apkpro.ru/lesson/4d3fb871-b36f-
4c15-9f78-1e95ab89c35f

https://academy-content.apkpro.ru/lesson/62albb70-
314d-4f30-986d-16e4cce4dfbfl

https://academy-content.apkpro.ru/lesson/edd298d0-
0587-4343-b208-be652591722d



https://academy-content.apkpro.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.apkpro.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.apkpro.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.apkpro.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.apkpro.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.apkpro.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.apkpro.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.apkpro.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94

3.2.

XuMHnueckasi CBA3b.
OKucIuTEIHHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUuM

https://academy-content.apkpro.ru/lesson/26704b07-306f-
4eea-b6cf-07ef4b45928e

https://academy-content.apkpro.ru/lesson/b9aeaa8a-fbac-
4726-b6cc-9533¢98f3fa2

Hroro no pasageny: 15 https://academy-content.apkpro.ru/lesson/5714ad33-
9594-4£d7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/34d1ced3-
2599-4¢31-88¢3-051182¢1e65b
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https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.apkpro.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.apkpro.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.apkpro.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e

9 kiacc

Ne ni/m |HammeHoBaHMe pa3iesioB U TeM KoJsimyecTBO 4acos JJiekTpoHHbIE (LU poBbIE) 00pa3oBaTe/IbHbIE
porpaMmbl BCEro KOHTPOJIbHbIE  [IPaKTH4YecKHe |PeCypChl
padoThI padoThI
L.1. [loBTOpenue u yriybjenue 3Hanui | 4 0 0 https://academy-content.apkpro.ru/lesson/5714ad33-
OCHOBHBIX pa3/esioB Kypca 8 kiacca 9594-41d7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/34d1ced3-
2599-4¢31-88¢3-051182cle65b
1.2. OCHOBHBIC 3aKOHOMEPHOCTH 3 0 0

XUMHYECKUX peaKkmui

https://academy-content.apkpro.ru/lesson/6e136259-0b9f-
44a4-9892-4a0d5d05ef27

https://academy-content.apkpro.ru/lesson/81f9eala-d0c5-
4e6e-8233-3fe0ef24a6fe



https://academy-content.apkpro.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.apkpro.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.apkpro.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.apkpro.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.apkpro.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0

1.3.

JIEKTPOJUTHYECKAS TUCCOLHALIHSA.
XuMHYeCcKHe peaKlMH B pacTBOpax

https://academy-content.apkpro.ru/lesson/76ee69bb-9df2-
4470-82ec-26957b8b25c0

https://academy-content.apkpro.ru/lesson/659c574b-8a01-
45e0-a397-18505ac007ec

HMroro no pazaeny 14
2.1. O0mast XapakTepucTHKA 4 https://academy-content.apkpro.ru/lesson/b6086ed4-
XUMHUUYECKHUX 3JIEeMEHTOB VIIA_ e33e-499f-8ceb-eb946e07acde
rpynnel. I'ajorensl
https://academy-content.apkpro.ru/lesson/64fd0e7e-
75b9-40f7-a675-cf7e62aad0e2
2.2. O0mast xXapakTepucTHKA 5 https://academy-content.apkpro.ru/lesson/f92ea7c9-e3a6-

XHUMHUYECKHUX 31eMeHTOB VIA-
rpynnsl. Cepa u eé coemHeHHs.
[Ipodopuentanus. [Ipodeccun,
CBSI3aHHBIE C XUMUYECKUM
[TPOM3BOJICTBOM: aIMapaTyuK
[MPOU3BOJCTBA CEPHOU KUCIIOTHI.

4195-b341-a61e3e2490d3

https://academy-content.apkpro.ru/lesson/fd25ba95-

73b0-44d5-9db8-0ce613a77ba5



https://academy-content.apkpro.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.apkpro.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.apkpro.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.apkpro.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.apkpro.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.apkpro.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.apkpro.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.apkpro.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.apkpro.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.apkpro.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.apkpro.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.apkpro.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0

2.3. O0masi xapakTepucTuKa 6
XNUMHYECKHX 3JeMeHTOB VA- https://academy-content.apkpro.ru/lesson/7d4d7a30-
rpynnel. A3ot, dpocdop u ux 3c8e-4ea9-a5b0-c9cf7c36a42f
COeITMHEHU A
https://academy-content.apkpro.ru/
lesson/b7e6133e-4c01-4e2{-8888-
64416de798d4
2.4. Oo1as XapaKTepPUCTUKA o https://academy-content.apkpro.ru/lesson/02e87919-
XUMHYecKHuX ieMenToB I'VA- 08b3-4f95-bb96-2b66feed4d526
[PYIIbI.
VIlepon u KpeMmHHii u ux https://academy-content.apkpro.ru/lesson/40740cc9-19ea-
coemuuennst TIpodopuenTais. 472e-ab4f-ade3dad50168
[Ipodeccun, cBsA3aHHBIC C
XUMUUYECKUM MIPOU3BOJICTBOM:
DKOJIOTHYECKUH MEeHeIxKep,
Y4€HbIH IKOJIOT.
MToro no pasaeiy 24



https://academy-content.apkpro.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.apkpro.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.apkpro.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.apkpro.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.apkpro.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4
https://academy-content.apkpro.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4
https://academy-content.apkpro.ru/lesson/b7e6133e-4c01-4e2f-8888-64416de798d4
https://academy-content.apkpro.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.apkpro.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f

3.1. |O0uue cBOCTBA METAIOB 4 https://academy-content.apkpro.ru/lesson/3e098831-e7b6-
4fa5-8743-6cc446e18abb
https://academy-content.apkpro.ru/lesson/
902a45c5-6df5-418a-ba03-67calf76f1a3

3.2. [BaskHeHiue MeTALIbI U UX 16

coeIMHEeHUS https://academy-content.apkpro.ru/lesson/
7d3e8ebb-1fad4-4bfa-a855-1d970d213a&2
https://academy-content.apkpro.ru/lesson/38098433-ea37-
4eda-ac90-64dc5857a2b4

Hroro no pazaeny: 20

4.1. |BemecrBa U MaTepHAJIbl B 'KU3HHU 3

Jes10BeKAa https://academy-content.apkpro.ru/lesson/
cb5ef102-7c42-4fcb-a891f-580ec2234cd0
https://academy-content.apkpro.ru/lesson/147344d0-7010-
44ce-abad-9a78b85f4b44

OBIIEE KOJIMYECTBO YACOB I10 68
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https://academy-content.apkpro.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.apkpro.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.apkpro.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.apkpro.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.apkpro.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.apkpro.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.apkpro.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.apkpro.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.apkpro.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.apkpro.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.apkpro.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.apkpro.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
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