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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma mo xuMuu Jisi oOydaronuxcst 8-9 KJacCoB COCTaBJICHa Ha OCHOBE
TpebGoBanuii kK pe3ynbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO
oOmero  oOpa3oBaHus,  NpelaCTaBlIeHHbIX B  denepanbHOM  roCyAapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTE OCHOBHOI'O O0IIETr0 00pa3oBaHUs, C YUETOM pacnpeneaEHHbIX
MO0 KjaccaM [MpOBEPSIEMBbIX TpeOOBaHMM K  pe3yibTaTaM  OCBOCHHUSI  OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs U 3JIEMEHTOB COJCP KAHMS,
NPE/ICTaBIICHHBIX B YHUBEPCAIHLHOM KOJAUPHUKATOpPE IO XUMHUHU, a TaKKe Ha OCHOBE
[IpumepHOii mporpaMMbl BOCIUTAHUSI OOYYAIOIIUXCS MPHU MOJYYEHHUH OCHOBHOI'O OOIIETO
oOpazoBanust u c¢ yu€tom Konuenmuu mnpenopaBaHus y4eOHOro mpeameTa «XUMHsS» B
oOpa3zoBaTenbHbIX oOpraHuzanusix Poccuiickoit ®enepanuu, peaau3yoMUX OCHOBHbBIC
obmeoOpasoBarenbHbie TTporpammsl (yTB. Pemenuem Komnmernm Munnpocsemennst Poccun,
npotokon ot 03.12.2019 N IIK-4BH).

CormnacHo cBOeMy Ha3HaueHHMIO pabouyasi MporpamMma SBJISETCSI OPUEHTUPOM IS
COCTaBJICHHMsSI padOYMX aBTOPCKUX MPOTpaMM: OHAa JAET MPEJCTaBICHUE O LENIX, OOuIeH
CTpaTeruu OOy4YeHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIOMIMXCA CPEICTBAMHU Y4YEOHOTO
npeaMmeTa  «XUMUS»;  yCTaHAaBIMBAaeT  00s3aTelibHOE  MPEAMETHOE  COJEpKaHue,
MpeaycCMaTpUBaeT paclpeesieHue ero Mo KjiaccaMm U CTPYKTYpUPOBAHUE €ro 1O pas3zesiaM U
TeMaM Kypca, ONpeIesieT KOJIMYECTBEHHbIE U KaUECTBEHHbBIE XapAKTEPUCTUKHU COAECPIKAHUS;
JaeT NPUMEPHOE paclpelielieHue y4eOHBIX 4YacoB MO TEMATHYECKHMM paslienaM Kypca U
PEKOMEHAYEMYI0 TIOCJIE0OBATEIbHOCTh WX M3YYEHHUS C YYETOM MEXIPEIMETHBIX U
BHYTPEHHENPEIMETHBIX CBSI3€H, JOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcst OmpenensierT BO3MOXHOCTH IMpeAMETa ISl peaju3alud TpeOOBaHHM K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUs, a TaK kK€ TPEOOBaHWM K pe3yibTaTaM OOyYEHHsS XMMHUU Ha YPOBHE
1ened M3ydeHusl MpeaMeTa U OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEJIBHOM JEATEIbHOCTU /
y4eOHBIX JIEUCTBUM YUCHHKA 110 OCBOCHUIO YIEOHOTO COJIEPKaHUS.

MECTO YYEBHOI'O IPEJIMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucreme oOmero o0pa3oBaHusi «XuUMHUS» TMPU3HAHA O0S3aTENbHBIM Y4EOHBIM
MpPEAMETOM, KOTOPBIM BXOJUT B COCTaB NpeaMeTHou obmactu «EcTecTBeHHO-Hay4YHbIE
MPEAMETBD.

VY4eOHbIM MJIaHOM Ha €€ U3ydeHHe OTBe/IeHO 136 y4eOHBIX YacOB — MO 2 4 B HEJIENIO B
8 1 9 Ki1accax COOTBETCTBEHHO:

B 8 KJ1acce 68 4acoB -1mo 2 4 B HEAEIIO

B 9 kiacce 68 4acoB-10 2 4 B HEJEIIO

B 8 knacce pesepBHOe ydeOHOE Bpemsi-34, KOTOPOE HCIOJIB3YETCs JJIsl TOBTOPEHUS
OCHOBHBIX BOMPOCOB Kypca. B 9 kmacce pesepBHOe ydeOHOE Bpemsi-44, KOTOpOe
WCIIOIB3YETCsI 11 TOBTOPEHUSI OCHOBHBIX BOIIPOCOB Kypca.

COILEP KXAHUE YYEBHOI'O IPEJIMETA

8 ki1acce
IlepBoHayajibHbIe XUMUYECKHUE MOHATHS



[Ipeamer xumuu. Pojab XuMHK B JKM3HM YelIOBeKa. Tema u BemectBa. PuU3MYEcKue
CBOMCTBa BENIECTB. ArperatHoe cocTosHue BemiecTB. [loHsiTHE O MeTomax MO3HAHMS B
XUMUHU. XUMUS B cucTeMe HayK. YucThie BemecTBa U cMmecu. CrmocoObl pa3iesieHns CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XHMHYECKUX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocurTenbHas atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHECHHH.

Ou3nuecKue W XUMHUYECKHE SIBIICHUS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BeIIECTB. XUMHUYeCKHWe YypaBHeHusa. Kiaccudukanms XUMHUYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYJI0M, C MpaBuiiaMu pabOThI B
nabopaTtopud W TpuéMaMu OOpalIeHHs] ¢ JTa0OpaTOpPHBIM OO0OpPYAOBAHWEM; H3yUYCHHUE U
omucaHne (U3MYECKUX CBOHCTB O0Opa3IOB HEOPTaHWYECKUX BEIIECTB;, HAOIIOACHUE
¢uznyeckux (TJIaBJIEHUE BOCKA, TassHUE JIbJla, PacTUpaHUE caxapa B CTYIKE, KUIIECHUE U
KOHJICHCAIUsl BOJIbl) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKAIUBAHWE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBME MeJa C KHUCIOTOW) SBICHUH, HAONIOAEHUE W ONHCAHWE IPU3HAKOB
MPOTEKAHUSI XUMHUECKUX Peaklui (pa3iokeHue caxapa, B3auMOJCHCTBUE CEPHOU KUCIOTHI
c xJjopuaoMm Oapus, pasznoxkenue ruapokcuna meau(ll) mpu HarpeBanuu, B3aMMOJCHCTBHUE
xeneza ¢ pactBopoM coiu menu(ll)); nzydenne crocoOoB pazzieneHus cmecei (¢ TOMOIIBIO
MarHuTa, (QWIbTpPOBaHUE, BbIApPUBAHUE, IUCTUIULAIMS, XpomaTtorpadus), MNpOBEICHUE
OUYMCTKHM TOBAPEHHOM COJIM; HAOJIOJICHHE U ONMUCAHUE PE3yJIbTaTOB IMPOBEICHUS OIbITA,
WUTIOCTPUPYIOLIET0  3aKOH  COXPAaHEHUsS  MacChl;  CO3JIaHME  MOJENEed  MOJEKYH
(IIapoCTEeP>KHEBBIX ).

BaxxHeilline npeacTaBuTe M HECOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — 37€MEHT M IpOCTOE BELIECTBO.
HaxoxneHnue kuciopona B mOpuponae, (PU3HUECKME W XUMHUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcuapl. Ilpumenenue xkuciaopoaa. CnocoObl MOMyYEeHHsS] KHUCIOpoOJa B
nabopaTopud U TNpoMmblnUieHHOCTH. KpyroBopor kucimopoga B mnpupone. O30H —
AJJIOTPOTIHAs MOAUDUKALNS KUCIOPOA.

TeroBolt AD@PeKT XUMUYECKON pEakiuu, TEPMOXUMUYECKUE YpaBHEHHUS, OK30- U
SHAOTEPMUYECKHE peakuuu. TOIIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3yXa, YCUJICHUE
MapHUKOBOTO A (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bomopon — »anemeHT M mpocroe BemecTBo. HaxoxkneHue Boxopoja B IPUPOIE,
¢bu3nuecKkre 1 XMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciaotel u conu.

KonuuectBo BemiectBa. Monbs. MounsipHast Macca. 3akoH ABoraapo. MousspHbIil 00bEM
ra3oB. Pac4€Tel N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoicTBa BOAbl. Boma kak pacrteBopurensb. PactBopsl. HaceieHHbsie u
HEHACBIIIEHHbIE pacTBOPhL. PacTBOpMMOCTh BelecTB B Bojie.MaccoBas 10Js BEIECTBA B
pacTBope. XuMuueckue cBorcTBa Bojabl. OcHOBaHUA. Poab pacTBOPOB B PUPOE U B )KU3HU
yenoBeka. KpyroBopoT Bojipl B Ipupoze. 3arps3HeHue NpupoaHbix BoJ. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus wneopranmdeckux coenuHeHuid. Oxcuasl. Knaccuduxaius OKCHIOB:
coseoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aMQpOTEepHBIE) H  HECOJICOOpa3yIoIIHe.
HoMmenknatypa OKcuAoB (MeXAyHapoJHas W TpuBUaJbHas). PU3NYECKHE U XHUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.



OcHoBanus. Krnaccuduxamus ocCHOBaHWI: IWMIETOYM W HEPACTBOPUMBIE OCHOBAHMS.
HomMmenknaTypa ocHOBaHUN (MEXAyHapoAHas W TpUBUaANIbHAS). DU3NUECKHE U XUMUYECKUE
CBOWCTBA OCHOBaHMU. [lomydeHrne OCHOBaHUM.

Kucnotel. Knaccudpukamus kucinor. Homenknatypa Kuciaor (MeXIyHapoaHas H
TpuBUaibHas). OU3NYECKHE M XMUMHYECKHUE CBOMCTBA KHUCIOT. Pl aKTUBHOCTH METAaJIOB
H. H. bekerosa. [lonydyenue Kucior.

Comu. Howmenknatypa cosieil (MexayHaponHas U TpuBUaibHas). Dusznueckue u
XMMHUYECKUE CBOUCTBA coiiell. [lonmyuenue comei.

['eHeTnuecKas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHUIA.

XHUMUYECKUI OJKCIEPUMEHT: KAueCTBEHHOE OINPEACIICHUE COAEpKaHUs KHCIOpPOoJa B
BO3MIyX€; TIOJy4CHHE, COOMpaHWe, paclO3HaBaHWE W W3YYEHHWE CBOWCTB KHCJIOPOJA;
HaOJIO/ICHUE B3aUMOJICHCTBUSI BEHIECTB C KHUCIOPOJAOM M YCIOBUSI BO3HUKHOBEHHUS U
MpeKparieHus: ropeHus (Mokapa); 03HAKOMJICHHE C oOpas3iiaMd OKCHIOB U OIHMCAHHE WX
CBOICTB; MMOJTy4YeHUE, COONpaHue, paclo3HaBaHue U U3y4eHNEe CBOMCTB BOIOpoa (TOPEHHE);
B3aumojelcTBue Bojgopoaa ¢ okcuaoM  Mead (II)  (BO3MOXXKHO — HCIIOJIb30BaHHUE
BHJICOMAaTEpHUANIOB); HAOJIOAEHUE O0Pa3IOB BEUIESCTB KOJIMYECTBOM | MOJIb; HCCIIEIOBaHUE
OCOOCHHOCTEM pPACTBOPEHUSI BEIIECTB C Pa3IUYHOM PACTBOPUMOCTHIO; MPUTOTOBICHUE
pPacTBOPOB C OIPEIEIEHHON MAacCOBOM JOJIEN PACTBOPEHHOIO BEIIECTBA; B3aWMOJECHCTBUE
BOJIbI C METa/NIaMU (HATpUEM U KaJibliueM) (BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB);
OTPENICIICHHE PACTBOPOB KHUCIOT W IIEJIOYEH C MOMOIIBI0 HHAUKATOPOB; HUCCIEHOBAHUE
00pa3iioB HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOIIOICHNE U3MEHEHUSI OKPACKH
UHIMKATOPOB B PaCTBOpaxX KHUCJOT U IEJI0YCH; n3yueHue B3aumoieiictpus okcuaa meau (I1)
C pacTBOPOM CEPHOM KHCIJOTBI, KACIOT C METANIaMH, PEaKIU HEUTpaIu3aluu; MOJTy4YEeHHUE
HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO MeTajljla JAPYrMM U3 pacTBOpa COJIH;
pelIeHrne JKCIEPUMEHTAIBHBIX 3a/lad 1o TeMe «BakHeiline Kiacchl HEOPraHMYECKUX
COETUHEHUI».

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX 3J€MEHTOB
. U. MennesieeBa. CrTpoeHne aToMoB. XuMHYeCKasi CBsi3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[lepBbie MOMBITKH KJIACCU(PUKAIIMA XUMAYECKHUX d1eMeHTOB. [loHATHE O TpyMTax CXOAHBIX
AJEMEHTOB (LIEJOYHbIE W IIEJTOYHO3EMEIbHBIE METAIIbI, TaJOT€Hbl, WHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3ytoT aM(POTEPHBIE OKCHIBI U TUIPOKCHUJIBI.

[lepuonnueckunn  3akoH.  Ilepuonnueckas  cucremMa  XMMHYECKMX  BJIEMEHTOB
. . MenneneeBa. Kopotkonepuonnas u anmuHHomnepuonHas ¢dopmbl [lepromnyeckoi
cucreMbl xumMuueckux 3ieMeHToB [[. . Menneneesa. Ilepuonasl u rpynmsl. Ousznueckuit
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIBI FJIEMEHTA.

Crpoenne aromoB. CocraB aTomHbIX saep. HM3orombl. Onektponbl. CrtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMHUYECKUX dJieMeHTOB Ilepuomnueckoit
cucreMsl 1. 1. MenzeneeBa. XapakTepucTUKa XUMHAYECKOIO JIEMEHTA 10 €r0 MOJIOKEHUIO
B Ilepnoanueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTHU U3MEHEHUA Pagnuyca aTOMOB XMMUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpymniaM U nepuoaaM. 3HadueHue llepuoandeckoro 3akoHa u
[Teppoanyeckol CHCTEMBI XMMHUYECKHUX 3JJIEMEHTOB I PA3BUTHS HAYKU W MPAKTHKHU.
J. . MenneneeB — y4EHBIA U TPAKIAHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHast u HETIOJISIpHAs ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.



Crenenp  okucieHus. OKHUCIHUTEIIBHO-BOCCTAHOBUTENbHbIE  peakuuu. [Ipoueccs
OKHCJICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIEPUMEHT: H3y4YeHHE OO0pa3lloB BEIIECTB METAUIOB U HEMETAIIOB;
B3aMMO/JICUCTBUE THAPOKCHAA IIMHKA C pPACTBOpAaMU KHCJIOT W IIEJIOYei; MPOBEICHUE
OMbBITOB, WJUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropenue, peakiy pazoKeHUs], COSTUHEHU).

MexnpeaMeTHbIE CBSI3H

Peanuzarius MeXIPEIMETHBIX CBA3CH MpU M3YYCHHUM XMMHH B 8 Kilacce OCYIICCTBIIICTCS
Yyepe3 HCIOJIb30BaHHE KakK OOIIMX €CTCCTBCHHO-HAYUYHBIX ITOHSATHH, TaK W IOHITHM,
SIBJISIFOIIUXCSI CHCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIHKIIA.

OO1pe eCTeCTBCHHO-HAY4YHbIC TOHATHS: HAydHBIA (aKkT, THIOTe3a, TCOpHUsS, 3aKOH,
aHaJIN3, CHHTE3, KiIacCH(UKAIUA, IEPUOJUIHOCTh, HAOJIIOJACHHE, DKCICPHUMCHT,
MOJICIINPOBAHUE, H3MEPCHUE, MOJICIIb, SIBJICHHE.

dusuka: MaTepusi, aToM, OJJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHI, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsjl, BEIICCTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHHE BEIIeCTBa, ra3, (U3NICCKUES BEITUYHMHBI, SAMHUIIBI U3MEPEHUS, KOCMOC, TIAaHETHI,
3BE3161, ComHILE.

buonorus: dorocunres, apixanue, onocdepa.

I'eorpadus: armochepa, ruapochepa, MHHEPAIbl, TOPHBIC IOPOJBI, ITOJIC3HBIC
HCKOITaeMbI€, TOIIUBO, BOJIHBIC PECYPCHI.

9 xiace

BemecTBo n xXumMuyeckas peakius

[lepnoguuecknit  3akoH.  llepmomnueckas  cucteMa  XMMHYECKHMX  DJIEMEHTOB
. . MenpaeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOMNOB, KalMs, KaJblUs U UX COCIMHEHUN B COOTBETCTBUHU C
ITOJIO’KEHUEM DIIEMEHTOB B [lepronnueckoi cucteMe U CTpPOEHUEM X aTOMOB.

CrpoeHne BeniecTBa: BHIBI XUMHUYECKOM CBSI3W. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOM PEIIETKU U BUAA XUMHUYECKOU
CBSI3U.

Knaccudpukanuss U HOMEHKJIATypa HEOpPraHMYECKHUX BeUIeCTB (MEXIyHapoJIHas U
TpUBHAJIbHAS). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IU4HBIM Kjaccam
HEOPTaHUYECKUX COCAUHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakuui Mo pa3InyHbIM MPU3HAKaM (110 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEUIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTEleHEen
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB, [0 0OPAaTUMOCTH, M0 YYaCTHIO KaTalau3aropa). JK30- U
SHIAOTEPMUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu xuMuuyeckon peakuuu. Ilonstue o0 0OpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATHEe O rOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
XUMHAYECKOM paBHOBecHH. DAKTOpHI, BIMSIOIIME HA CKOPOCTh XUMHUYECKOW peakuud M
MTOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCAUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, JJIEKTPOHHBINM OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBHON peakiyu. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.



Teopust 3JIEKTPOJUTUUECKON NUCCOLMAIUU. DIEKTPOIUTHI U HE- 3NEKTPOauThl. KaTnoHsl,
aHUOHBI. MeXaHu3M JUCCOLMAIIMU BEIIECTB C PA3JIMUYHBIMU BUJAAMU XHUMHUYECKOU CBSI3H.
Crenenp nuccormaruu. CUIbHBIE U CTTA0BIE AIEKTPOIUTHIL.

Peakruun monHOrOo OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJIHBIE W
COKpallEHHbIC HOHHBIE YpaBHEHUs peakiuil. CBOMCTBa KUCJIOT, OCHOBAHUM U COJIEH B CBETE
IpeICTaBICHU 00 SJEKTPOJIUTUYECKON Aucconuanuu. KauecTBeHHbIE peakiMi HAa HOHBI.
[TonsTHE O TUAPOIN3E COJIEH.

XHUMUYECKUI DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMU KPHUCTALUIMYECKUX PEETOK
HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTauioB (Tpadura W ainMasa), CIO0KHBIX
BELIECTB (XJIOpUJa HATpUs); UCCICAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACHCTBHS pa3IMUHBIX (PAKTOPOB; MCCIEAOBAHUE SJICKTPOIMPOBOAHOCTH PACTBOPOB
BEILIECTB, Ipolecca AUCCOUMALNUNA KUCIOT, IIEJ0Yel U cojiell (BO3MOYKHO HMCIOJIb30BAHUE
BHJICOMATEPUAJIOB); TPOBEJACHUE OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS
peakiuii MOHHOrOo oOMeHa (0Opa3oBaHME OcCajiKa, BBIJCIICHHE Tra3a, oOpa3oBaHUE BOJIbI);
OMBITOB, WJUTIOCTPUPYIOLIUX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX — PEaKIIMil
(ropenue, peakuuy pas3iokKeHUsl, COEIUHEHNUS); pACIIO3HABAHUE HEOPTAHUYECKUX BEILECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIIUN HAa MOHBI; PEIICHUE YKCTIEPUMEHTAIBHBIX 3a]1a4.

Hewmeramibl u ux coenMHEHUs

OO6mast xapakTepucTtuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIC
creneHu okuciieHusa. CTpoeHne U (pu3ndyeckrue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3auMOJICUCTBUE C METaJJlaMU, HEMETAJlJIaMH,
mienoyamu). Xjopooaopos. ColisiHas KHCIIOTa, XUMHUYECKHE CBOWMCTBA, IMOIy4YEHUE,
npuMeHeHue. JlelicTBue XJiopa W XJIOPOBOJAOPOJA HAa OpPraHu3M 4eloBeKa. BaxHelinue
XJIOPUJBI U X HAXOXKICHUE B PUPOJIE.

OoOmast xapakrtepuctuka snemMeHTOB VIA-rpynnbel. OCOOEHHOCTM CTPOEHHSI aTOMOB,
XapaKTEPHBIE CTENIEHN OKUCIICHHUS.

CrpoeHre ¥ (U3MYECKHE CBOMCTBA TMPOCTHIX BEIIECTB — KHUCIOpPOJAa U  CEPBHI.
AnnotporniHble  MOAMGHUKAIMKA KHUCJIOpPOJa W Cepbl. XHUMHYECKHE CBOMCTBA CEPBHI.
CepoBosiopoJi, CTpoeHue, (puznueckue U XUMHUYECKHEe CBOMcTBA. OKCHIBI CEpbl Kak
MPEACTaBUTENM KHUCIOTHBIX OKCcHAOB. CepHas KHUCIOTa, (PU3NYECKHE M XUMHYECKUE
cBolcTBa (00IME Kak MPEACTAaBUTENS Kllacca KUCIOT U cruerududeckue). XUMUUYECKHe
peaKkiMu, JeKallue B OCHOBE IMPOMBINIJICHHOTO CIMOC00a MOMYYEHUsI CEPHOW KHCIIOTHI.
[Ipumenenue. Conu CcepHOW KHUCIOTHI, KAa4yeCTBEHHAs peaklus Ha CyiIb(}ar-uoH.
Haxoxnenue cepsl 1 €€ coeMHEHU B IpupoAe. XUMHUUYECKOE 3arps3HEHUE OKPYKArOLIEeH
Cpelbl COCAMHEHUSIMU cepbl (KUCIOTHBIC IIOKIM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIIECHUS.

OOmast xapaktepucTuka djaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHBIE CTENIEHN OKUCIICHHUS.

A30T, pacripocTpaHeHue B mpupojie, hu3ndeckrue U XuMuueckue cBoictBa. Kpyrosopor
azotra B mpupojae. AMMHaK, ero (usnueckue U XUMHYECKHE CBOMCTBA, MOJYYEHUE H
npuMeHenue. Conu aMMOHMS, MX (PU3MYECKHE U XUMHUUYECKHE CBOMCTBA, MPUMEHCHHE.
KauecTBeHHas peakiiusi HA HOHbl aMMOHUS. A30THasI KUCIIOTa, €€ molyueHue, Gu3ndeckKue u
XUMUYECKHUE CBOMCTBa (00OIMME Kak MPEACTaBUTENS Kiacca KHUCIOT U CHEIUpUYECKUe).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHSI B KadeCTBE MHHEPAIBHBIX YIAOOpEHUM.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COEAUHEHUSIMU a30Ta (KUCJIOTHBIC TOXKIH,
3arps3HEHHUE BO3/yXa, IOYBHI U BOJOEMOB).



®ocdop, anmnorpornusie Moaudukanuu Gocdopa, husnueckue U XUMUYECKHUE CBOWCTBA.
Oxcun dochopa(V) u dochopras kuciora, (U3MYECKHE U XUMHYECKHUE CBOMCTBA,
nonyueHue. Mcnonp3zoBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OPEHHIA.

OOmas xapaktepuctuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUS.

VYrnepoa, amioTponHble MoAUGUKAIMKM, PACHpPOCTPAaHEHHE B MpHUpoje, (pusmyeckue u
XUMUYecKue cBorcTBa. Ancopouus. Kpyrosopot yriaepona B npupoje. OKcuabl yriaeposa,
uX (uU3NUecCKHe M XUMHUYECKHE CBOMCTBA, JCHCTBUE HA KUBbIE OpPraHU3MBbI, IMOJTYYECHUE
U IpUMEHEHHE. DKOJIOTMYeCcKue MpooIieMbl, CBsI3aHHbIE ¢ OKcuioM yriepoaa(lV); rumoresa
1J100aJIbHOTO MOTEIJICHUST KIIMMaTa; NapHUKOBBIN A (PekT. YToapHas KUCIoTa U e€ COJu, UX
(bU3UYeCKue U XMMHUYECKHUE CBOWMCTBA, MOJIYYCHHE W MpUMeHeHHe. KauecTBeHHas peakius
Ha KapOoHaT-uoHBI. Mcmonp30BaHne KapOOHATOB B OBITY, MEIUIIUHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble TMOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAaK O COSAMHEHUSX YTiepoja
(MeTaH, 3TaH, STWIEH, AlleTHJICH, 3TAaHOJ, TJWIEPHUH, YKCyCHas KkucioTa). X coctaB u
XxuMHuueckoe crpoeHue. I[loHsTHe 0 OMONOTMYECKH Ba)KHBIX BEIECTBAX: XUPAxX, OelKax,
yIIeBOJaX — W MX POJHU B JKU3HU 4YeJOBEKa. MaTepHallbHOE €IWHCTBO OPTaHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUHN.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBA, TMOJYyYEHHE W TMPUMEHEHHE.
Coenunenusi kpeMHus B mpupojge. OOmmue npencrabieHus 06 okcuue kpeMHus(IV) wu
KpeMHHeBOM  kucimore. CuiuKaTthl, HX  HCIOJIb30BaHHE B  OBITY, MEIUIMHE,
MIPOMBIIIUICHHOCTU. BakHelilme cTpouTenbHble MaTepualibl: KepaMuKa, CTEKJIO, I[EMEHT,
0eroH, xene300eToH. [Ipobaembl 6€30MaCHOrO MCHOIB30BAHUS CTPOUTEIBHBIX MaTEpUaIOB
B MOBCEIHEBHOW JKU3HU.

XWMHYECKU DSKCIIEPUMEHT: HM3YyYCeHHE OOpaslloB HEOPTraHMYECKUX BEIIECTB, CBOWCTB
COJISHOW KHCIIOTBI; TTPOBEJACHHUE KAYCCTBEHHBIX PEAKIUK Ha XJIOPHI-UOHBI M HAOJIOJCHUE
MPU3HAKOB WX TMPOTEKAHUS, OMBITHI, OTpakaromue (U3NYECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTeHOB M UX COCTUHEHHUH (BO3MOYKHO MUCTIOIB30BAaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHE
c oOpa3uamu XJOpUAOB (TaJOT€HHUIOB); O3HAKOMJICHHME C oOOpa3namMu cepbl U €€
COCIMHEHUSIMU (BO3MOKHO HCIIOJB30BaHUE BHJIEOMATEPHANIOB); HaOJIOJEHHUE TIpoliecca
oOyrJIvMBaHHs caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, MU3YYCHHE
XUMHUYECKUX CBOWCTB pa30aBIEHHON CEPHOUM KHCIIOTHI, IPOBE/ICHUE KaYECTBEHHON pEaKIINu
Ha cyib(aT-uOH U HAOIIOJCHUE TpU3HAKa €€ MPOTEKaHMs; 03HAKOMIICHHE C (U3HMUECKUMU
cBoWicTBaMH aszora, ¢ochopa W HMX COCAMHEHUN (BO3MOXKHO  MCIIOJIb30BaHHUE
BUJIEOMATEpPHAIIOB), oOpa3amMu a30THBIX U (OChHOPHBIX YyIOOpEHHUi; TMOJy4YeHue,
coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOMCTB aMMHUaKa; MPOBEICHHE KauyeCTBEHHBIX
peaknuii Ha HWOH aMMOHUA U (ocdar-HOH W H3yYeHHWE TPU3HAKOB HMX MPOTCKAHUS,
B3aUMOJICCTBUE  KOHIIEHTPUPOBAHHON  a30THOW  KHUCIOTBI € MeIpl0  (BO3MOYKHO
WCIIOJIb30BaHNE BUICOMATEPHATIOB); N3yUYEeHUE MOJICTICH KPUCTANIMYECKUX PEIIETOK ammasa,
rpaduta, dyiepeHa; O3HAKOMJIEHHE C TMPOILIECCOM aJICOpPOIMU PAaCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yIIEM W  yCTPOMCTBOM IMpPOTHUBOrasza; IOJy4YeHue, coOupaHue,
pacrlo3HaBaHWE€ W W3YYCHHE CBOMCTB YIJEKUCIOrO Ta3a; MPOBEIEHHWE KadeCTBEHHBIX
peakimii Ha KapOOHAT- W CUJIMKAT-UOHBI W U3yY€HHWE TMPU3HAKOB WX MPOTCKAHUS;
03HAKOMJICHUE C MPOTYKITUEH CUJIMKATHOM MIPOMBIIIUICHHOCTH; perieHue
HKCIIEPUMEHTAIILHBIX 3a/1a4 TI0 TeMe «BakHeiie HeMeTautbl U X COSAMHEHUS.

MeTanibl 1 X COeTMHEHUS



OOmast xapakTEepUCTHKAa XWMHYECKHX 3JIEMEHTOB — METaVIOB HAa OCHOBAaHUU MX
nonoxxenuss B llepuonnueckon cucreme xumudeckux aemeHtoB /I, M. Menneneesa u
ctpoeHnus artomoB. CrTpoeHwe MeTauioB. MeTaminyeckas CBSI3b M MeTauIMuecKas
KpUCTaJUIMYECKash pemETKa. DIEKTPOXUMUYECKUIN pAJl HAPSXKEHUA MeTauioB. dusnueckue
U XMMHUYECKHE CBOMCTBa MeTayuioB. OOmuMe crnocoObl nomydeHuss metamwioB. [lonarue o
KOPPO3UHM METAJIOB, OCHOBHBIE CITOCOOBI 3aIlIUTHl MX OT Koppo3uu. CIuiaBsl (CTalb, YyTYH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ POMBIILIECHHOCTH.

[I{enounble MeTaIUTBL: MOJIOkKEHUE B [leprnonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa; CTpOCHHE UX aTOMOB; HaXOXIEHUE B rpupoae. Duznueckne 1 XUMUYECKHE
cBolicTBa (Ha mnpumepe Hatpus M Kanusd). OKCUAbI M THAPOKCUIBI HATPUS W Kajus.
[IprmeHeHne MET0YHbIX METAJUIOB U UX COCIUHEHHM.

[[lemoyHO3eMENBbHBIE METAJUIBI MArHMM W KaubLMi: mnoJoxkeHue B [lepuogmyeckoi
cucreMe xumudeckux sneMeHToB [[. . MeHneneeBa; cTpoeHrE X aTOMOB; HAXOXKJICHUE B
npupone. PHU3NYECKME W XMMHUYECKME CBOMCTBA MarHus W Kaublusa. Baxsenmme
COeMHEHUs Kanblus (OKCU, Tuapokcun, coiu). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHHS.

AmomuHui: nonoxkeHue B Ilepmogmdeckor cucreme xumuueckux 3nemeHToB /[l. U.
MenpneneeBa; CTpOCHHME aTOMa; HaxXxOXAeHHEe B Ipupone. PU3NUECKHE U XUMUYECKUE
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: nosnoxenue B llepuogudeckoil  cUCTEME  XMMHMYECKMX  JJIEMEHTOB
. 1. Menaeneesa; CTpoeHUE aTOMa; HaAXOXKICHUE B Ipupoac. PU3nUecKue U XUMUYECKUE
cBoiicTBa »xene3za. Oxcunpl, runpokcuasl u conu skeneza(ll) m xenesa(lll), ux cocras,
CBOMCTBA U NOJIyYECHUE.

XHWMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C o0Opa3liaMd METAJJIOB M CIUIABOB, HX
(U3UYECKUMU CBOMCTBAMHU; HW3YYEHHE pE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOKHO
HCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS OKCHAA KalablUs U
HaTpHUs € BOJAOW (BO3MOXKHO HCIIOJIB30BAHHUE BHUIACOMATEPUAJIOB); UCCIIEIOBAHUE CBOWMCTB
KECTKOM BOJBI; MpOLIECCa TOPEHHUs XKejne3a B KUCIOpOoAEe (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIMA HA HOHBI (MarHus,
Kanblus, amtoMunust, uHka, xene3a(ll) u sxenesa(lll), mequ(Il)); nabmrogenue u onucanue
MPOIIECCOB OKpAIIMBAaHUS IUIAMEHM HWOHAMHU HATpUs, Kalusig W KaJlblUs (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHHMS W THUAPOKCUJA LHMHKA; PEIICHUWE JKCIEPUMEHTAJIbHBIX 3aJa4 [0 TEMeE
«BaxkHelme MeTaiIbl U UX COSITUHEHUS.

XUMHS ¥ OKpyXkKarouias cpeaa

HoBpie marepuansl u TexHonoruu. BemectBa M Marepuasnbl B IOBCEIHEBHOW KU3HU
yenoBeka. XUMHS M 310poBbe. be30macHoe HMCIONb30BAHUE BEUIECTB U XMMHUYECKUX
peakiuii B ObITy. IlepBas moMomp mpu XUMHUUYECKHUX OXKOTraxX M oTpaBiieHUusiX. OCHOBBI
HKOJIOTUYECKON IPAMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHNE OKpYyKarolen cpefbl (mpeaenbHas
nonyctumas koHueHtpauus BemectB — I[IJIK). Poib Xxumuum B pemieHur SKOJIOTMYECKUX
npo0Jem.

[IpupoaHble UCTOYHUKH YTJIEBOAOPOAOB (YyroJib, MPUPOAHBINA Ta3, HE(PTH), MPOAYKTHl UX
nepepadoTKH, UX POJIb B OBITY U TIPOMBITINICHHOCTH.

XUMHYECKUI IKCIIEPUMEHT: U3ydeHre 00pa3lioB MaTEPHAIIOB (CTEKJIO, CIJIaBhl METAILIOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

MexnpenMeTHbIE CBA3U



Peanu3zanus MexXnpeIMETHBIX CBSI3€H MPU U3YUYEHUU XUMHUH B 9 Kjacce OCYyIeCTBISIeTCS
yepe3 HCMOJIb30BaHHE Kak OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK W MOHITHIA,
ABIIAIOIINXCSI CUCTEMHBIMU JJII OTACNBHBIX MPEIMETOB E€CTECTBEHHO-HAYyYHOTO IMKJIA.
Peanmmszanust MeXNpeIMETHBIX CBA3EH NPU M3YYEHHM XUMHUH B 9 Kijacce OCYLIECTBIIETCS
yepe3 MCMNOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYUYHBIX IOHATHM, TaK W MOHITHMH,
ABJISIOIIUXCSI CHCTEMHBIMHU JUISI OTZIETIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: Hay4yHbId (DakT, rumoresa, 3aKOH, TEOpHUs,
aHaJu3, CHUHTE3, KilacCU(UKaAlUs, [EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJICIMPOBAaHUE, H3MEPEHUE, MOJEIb, SBJICHHE, NAapHUKOBBIA S(PQEKT, TEXHOJOTru,
MaTepuabl.

duszuka: Martepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJA, HU30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKHA 3aps]l, NPOBOJHUKH, TOIYIPOBOJIHUKH,
JIUAJIEKTPUKHU, (DOTORIEMEHT, BEILECTBO, TEJIO, 00BbEM, arperarHoe COCTOSHHUE BEIIECTBa,
ras3, pacTBOp, paCTBOPUMOCTh, KPUCTAJUITMUECKAs PEIIETKA, CIUIaBbl, (PU3NUECKHE BETMUNHBL,
€IMHULIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, MIaHETHI, 3BE3 b1, COMHIIE.

buonorusi: ¢ortocuHres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEpAJIbHBIE YAOOpEHMUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTRA.

['eorpagus: armocdepa, rugpochepa, MUHEpaTbl, TOPHbIE MOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI

JIMYHOCTHBIC pe3yJjibTaTbl OCBOCHHA IIpOI'paMMbl OCHOBHOI'O O6IHCFO O6pa3OBaHI/IH
JOCTHUI'alOTCA B XOJC O6y‘-I€HI/ISI XUMHUHN B CIAHUHCTBC yqe6H0ﬁ U BOCHUTATEIIbHOMN
ACATCIIBHOCTU OpI‘aHI/I3aIII/II/I B COOTBCTCTBHM C TpaIUIIMOHHBIMHU pOCCHﬁCKHMH
COMUOKYIIBTYPHBIMH W AYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMH, IIPUHATBIMHU B 061H€CTB€
[IpaBWJIaMu W HOpMaMHM IIOBCACHHUA U CHOCOGCTBYIOT nmponeccaM CaMOIIO3HAHUA,
CaMOpa3BUTHUA U COLIMATIN3 Al 06yqafoumxc;1.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOIO O0IIEro 00pa3oBaHUs
JOCTUTAIOTCSI B XOJ€ OOy4YeHHMs] XUMHM B €IMHCTBE Y4YE€OHOM M BOCHHUTATEIbHOU
nestenpHocTH  OpraHus3anMi B COOTBETCTBUM C  TPAJULUMOHHBIMH  POCCHUHCKHMH
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, HPUHATHIMH B OOIIECTBE
MpaBUjIaMd W HOPMAaMH TIOBEACHHMS M CHOCOOCTBYIOT IIpolleccaM CaMONO3HaHUS,
CaMOPAa3BUTHUSA U COLMATU3ALUU O0YHAIOIINXCS.

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAOT CHOPMHUPOBAHHOCTD, B TOM YUCJIE B YACTH:

IIaTpuoTHYECKOr0 BOCTIUTAHUS

1) LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HacCJIeHI0, TOHMMAaHMsS 3HAYEHUs XUMUYECKOM HAyKU B JKH3HU COBPEMEHHOIO
oO11ecTBa, CIOCOOHOCTH BJAJIETh JOCTOBEpHOU HH(OpMaLMel 0 epeIoBbIX JOCTUKEHUIX U
OTKPBITHSIX MUPOBOI M OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpOICTBE MUpa U OOIIECTBA;

I'pa:xxpanckoro BocnuTaHusi
2) TIpEJCTaBJICHUS O COIMAJIbHBIX HOpPMaxX W MpaBWJIaX MEXKJIWYHOCTHBIX OTHOIIEHUM B
KOJUICKTUBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Y4eOHO-



UCCIIEI0BATENILCKOM, TBOPYECKOM M JPYrUX BHUAAX JEATENBHOCTH; TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW MEATEIHHOCTH TPHU BBITOJTHCHUH YYEOHBIX, IMO3HABATEIBHBIX
3a/1a4, BBIIOJHEHUH XUMUYECKUX OSKCIEPUMEHTOB, CO3/aHUM YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aWMOIIOHUMAHWUIO ¥ B3aUMOTIOMOIIM B TMPOIECCE OTOW ydeOHOM
JeSTEIbHOCTH; TOTOBHOCTU OIIEHMBATH CBOE IMOBEJCHUE W TMOCTYIKM CBOMX TOBApHUIICH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUM MOCTYIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHPOBO33PEHUYECKUX TMPEACTABICHUNA O BEIIECTBE M XUMHUYECKOM peakIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M COCTABIISIONIUX OCHOBY JIJIS
MOHMMAaHMUS CYIIHOCTH HAy4YHOM KapTUHBI MHpA; TMPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJIbI, B3aMMOCBA3SIX YEJIIOBEKA C MPUPOJHON Cpenou, o
POJIM XUMUH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEI;

4) mo3HaBaTEIbLHBIX MOTHBOB, HAPaBJICHHBIX Ha MOJYYECHHE HOBBIX 3HAHHMM IO XMMUH,
HEOOXOIUMBIX JJIs1 00BSICHEHUS HAOII01aeMBIX IIPOIIECCOB U SBJICHUI;

5) mo3HaBaTeIbHOM, HHPOPMAIIMOHHON M YUTATEIBCKOM KYJIbTYpPhl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOM pabOoThl ¢ YUeOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOU, TOCTYIMHBIMHU
TEXHUYECKUMHU CPEeJICTBAaMHU HH(POPMAIIMOHHBIX TEXHOJIOTHI;

6) uHTEpeca K 00YYeHHUIO U TIO3HAHMIO, JTI0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0OOOpa30BaHMIO, TMPOCKTHOM M HCCIET0BATEIbCKON JIEITEIHPHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABJICHHOCTH M YPOBHS OOYUYCHUS B IaJIbHEHIIIEM;

P®opMHPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HAHMSI LIEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUS MOCIEJICTBUA W HENPUATHUS BPEAHBIX
MPUBBIUEK (YIOTPEOIEHUS aJIKOTOJIsA, HAPKOTUKOB, KYpEHUSs), HEOOXOIUMOCTH COOIIOACHUS
npaBuil 0€30MaCHOCTH MPHU OOPAIEHUH C XMMUYECKUMH BELIECTBAMU B OBITY U peajbHOU
KU3HH;

TpyaoBoro BocnuTanus

8) umHTepeca K MPaKTHYCCKOMY H3yUYCHHIO MNpodeccHil W TpyJa pa3IMdHOro poja,
YBOKCHUE K TPYIAy M pe3yJbTaraM TPYJIOBOH ACATEILHOCTH, B TOM YHCIEC HAa OCHOBE
MPUMEHECHUS TPEJIMETHBIX 3HAHUN [0 XWMHH, OCO3HAHHOTO BBIOOpa WHIMBHUIYAIBHOM
TPACKTOPHUH MPOJOJDKCHHS 00pa30BaHus ¢ YIETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIICCTBCHHBIX HMHTEPECOB M IOTPEOHOCTEH; ycIemHon mpodeccroHaaIbHON
NCATETPHOCTH W Pa3BUTHUSA HEOOXOAUMBIX YMEHHH;, TOTOBHOCTH aJalTHPOBATHCS B
podeCCUOHAITEHOM Cpeie;

IKOJIOrHYEeCKOr0 BOCIIMTAHUA

9) sKosorMyecku 1esecoo0pa3HOro OTHOLIEHUS K MPUPOAE KaK MCTOYHHMKY YKU3HHM Ha
3emiie, OCHOBE €€ CYIeCTBOBAHMSI, TOHUMAaHUS LIEHHOCTH 30POBOro 1 0e30MacHoro oopasa
’KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DHU3MUECKOMY M TICUXHYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS MPaBuUil 0€30MaCHOTO TOBEACHUS MPU padoTe
C BEILIECTBAMH, a TAK)KE B CUTYALUAX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, OTyYaeMble NMPU U3YUCHUU XUMHH, JUIS PEeLICHUS
3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH MPUPOAHON CPEAON, OBBIIIEHUS YPOBHS DKOJIOTHYECKON



KyJIbTYpbI, OCO3HAHUS TJOOATBHOTO XapaKTepa JKOJIOTHUYECKHX MPOoOJIeM H TyTeH Hux
pELICHUS MOCPEICTBOM METOAOB XUMHH;

11) 3KOIOTMYECKOTO MBIILJICHUS,, YMEHHSI PYKOBOJCTBOBAaThHCA MM B IIO3HABATEIbHOM,
KOMMYHHKATUBHOW U COLMAIBHOM MTPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe meTampenMeTHBIX pe3yJIbTaTOB BBLICIAIOT 3HAYUMBIC I (hopMUpOBaHUS
MHPOBO33pEHUs OOIIEHAYYHBIC TOHATHS (3aKOH, TEOpHsS, NPUHIIMI, THUIOTe3a, (axT,
CUCTEMa, MPOIIECC, IKCIIEPUMEHT U Ap.), KOTOPbIE MCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX
yueOHBIX MpeaMEeTax U IMO3BOJIIIOT HAa OCHOBE 3HAaHUM U3 ATUX NPEeIMETOB (popMUpPOBATH
Ipe/ICTaBlICHUE O LIEJIOCTHON HayYHOU KapTUHE MUPA, U YHUBEPCAJIbHbBIC yueOHbIC T1EUCTBUS
(mo3HaBarenbHblE, KOMMYHUKATUBHBIC, PETYIATUBHBIE), KOTOphle  OOECIEUYUBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHMPOBAHUIO U OCYIECTBICHUIO
yueOHOU eI TeIbHOCTH.

MerarnpeaMeTHbIE PE3YJIbTaThl OCBOEHUSI 00pa30BaTEIbHOM MPOrpaMMbl IO XHUMHUHU
OTPaXXaroT OBJIAJICHUE YHUBEPCAJIbHBIMU MTO3HABATEILHBIMU ICHCTBUSAMU, B TOM YHCIIE:

ba3oBbIMU JIOTHYECKMMU AeCTBUAMH

1) ymMeHueM HCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIL:
pacKpbIBaTh CMBICT XUMHUUYECKUX TOHATUM (BBIACISAT, HX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aUMOCBA3b C JAPYTMMHM IOHATUSAMH), MCIIOJNB30BaTh IOHATHA IS
OOBSICHEHUS OTIEIbHBIX (AKTOB M SIBJICHUN; BBIOMpPATh OCHOBAHUS W KPUTEPUH JIs
KJIacCU(UKAIIUU XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIMNA; YCTaHABINBATh TPUIMHHO-
CJICICTBEHHBIC CBSA3M MEXJY OOBEKTaMH HW3YUYEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHAYKTUBHBIC, TEAYKTUBHBIC, 10 aHAJIOTHH); JIeTIaTh BHIBOJIBI U 3aKIIIOUCHHS,;

2) yMeHHWEM TpUMEHSATh B TIpollecce TMO3HAHUA TOHATUSA  (IpEIMETHhIE W
METarpeMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEJIH, UCIIOJIb3yeMble B XUMUH,
mpeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XUMHUU MOJCIbHBIC TMPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI DJIEMEHTA), XUMUYecKas (opMysia U ypaBHEHUE XUMUYECKON

p€akuyn — IpH PCIICHUHU y‘le6HO-HO3HaBaTCHBHI::IX 3agad, C yqéTOM 9THUX MOJCIBHBIX
HpCI[CTaBHCHHI)'I BBIABJIATE M XapPAKTCPU30BATL CYHMICCTBCHHBIC IMIPHU3HAKH HM3YYaCMBIX
OOBEKTOB — XHMHYCCKHX BCICCTB MW XHMHYCCKUX peaKHI/Iﬁ; BBIABJIIATH O6H_[I/I€

3aKOHOMEPHOCTH, TPUYUHHO-CIIEACTBEHHBIE CBSI3M W NPOTUBOPEUYHS B HU3YYaEMbIX
MPOLIECCAaX W SIBJICHUAX; NpPEIIaraTb KPUTEPUU ISl BBISBICHHUS ITHUX 3aKOHOMEPHOCTEM M
MPOTUBOPEYMIL; CAMOCTOSATEIBLHO BBIOMpPATh CIIOCO0 pelieHus] y4eOHOU 3a/1auu (CpaBHUBATh
HECKOJbKO BAapUAHTOB pEIICHHs, BbIOMpaTh HauOOJee MNOAXOIAIUMHA C  y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPHUEB);

ba3oBbIMH HccIe10BaTEILCKMMU 1eHCTBUSAMU

3) yMEHHEM HCIO0JIb30BAaTh TOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a
TaKkk€ B Ka4yeCTBE OCHOBBHI Il (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

4) mpuoOpeTeHne ombiTa MO TUIAHUPOBAHUIO, OPTAaHU3AIMK M MPOBEACHUIO YICHUYECCKUX
HKCIIEPUMEHTOB: YMEHHE HaOJI01aTh 3a X0JI0M MPOIECCa, CAMOCTOSTENILHO MMPOTHO3UPOBATh
€ro pe3ynbTar, (pOopMyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIICIOBAHUS, COCTABIISATh OTUYET O MPOIeIaHHOM padoTe;

Paboroii ¢ undpopmanuei

5) ymeHueM BbIOMpPATh, aHATU3UPOBATH U MHTEPIPETHPOBATH MH(POPMALMIO PA3ITHUHBIX
BUJIOB U (OpPM MPEACTABICHUS, MOTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsipHas



TuTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE TMOcoOus, pecypchl MHTepHeTa);
KPUTUYECKH OIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

6) yMEHHEM TPHUMEHSTh pA3JIUYHBIE METOJbl W 3alpoChl MPU TIONCKE U OTOOpe
nH()OpPMAITMU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JJIsS BBIMOJTHEHUS YYCOHBIX H
MO3HABATENLHBIX 3a/lady  OMNPEJCIEHHOrO THUIA; MPUOOpPETEHUE OmbiTa B  00JacTH
UCIOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIaJICHUE KYJIbTYypO
aKTUBHOTO HCIIONb30BAHUS PA3UYHBIX MOUCKOBBIX CHCTEM; CAMOCTOSTEIBLHO BBIOMPATH
ONTUMAaJIbHYI0 (OpMy MpecTaBlIeHUs HH(DOPMAIIMK U WLTIOCTPUPOBAThH pelllaeMbIe 3aauu
HECJIOKHBIMHU CXEMaMH, TuarpaMMmamu, IpyruMu (popmamu rpaduky U uXx KOMOUHALIMSIMU;

7) yMEHUEM HUCIIOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce yueOHOM U UCCIIeN0BATENbCKON
NeATETPHOCTH WHOOPMAITMI0O O BIUSHAW TIPOMBIIUICHHOCTH, CEILCKOTO XO3SHCTBA M
TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOTHON CPEBI;

YHuBepcaJIbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUAMH

8) ymeHumeM 3amaBaTh BOMPOCH (B XOJ€ AWAIOTa W/WIM JUCKYCCHH) TIO CYIIECTBY
oOcyxnaeMoil TeMbl, (OPMYJIHUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIBHO BBINOTHEHUS
MPEUTOKEHHON 3a]1a4u;

9) mnpuoOpereHue OMNbITa MPE3CHTAIMA PE3YJIbTATOB BBIMIOTHEHUS XUMHUUYECKOTO
AKCIIEpUMEHTa (J1a00PaTOPHOTO OIBITA, JIAOOPATOPHOU PaOOTHI MO HCCIIECTOBAHUIO CBOMCTB
BEILIECTB, yUeOHOTO MPOEKTA);

10) 3auHTEpPECOBAHHOCTb B COBMECTHOM €O CBEPCTHMKAaMHU TIO03HABaTEIbHOW U
MCCJIEI0OBATENbCKON ACSTEIBHOCTH NIPU PEIICHUH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE y4ETa
OOIIIMX MHTEPECOB U COTJIACOBAHUA MO3UIUHN (00CYX ACHUSI, OOMEH MHEHHUSIMHU, «MO3TOBbBIE
IITYpPMbD», KOOPJWHAIIMS COBMECTHBIX JICMCTBUM, OINPEIEICHUE KPUTEPHUEB MO OIEHKE
Ka4yeCTBa BHITIOJHEHHON PaOOTHI U JIP.);

YHuBepCcaAJIbHBIMY PeryJATUBHbIMU J1eHCTBUSIMH

11) yMeHHMEM CaMOCTOSATEIIBHO ONPENeNsATh I1EIu JeATebHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATH M TPU  HEOOXOJMMOCTU KOPPEKTUPOBATH  CBOIO
NesTEeNbHOCTh, BBIOMpaTh HambOosiee dS(QPeKkTUBHBIE CMOCOOBI pEHIeHUs YYEeOHBIX H
MO3HABATEJIbHBIX 3aJ1a4, CAMOCTOSITEIbHO COCTABISATh UM KOPPEKTUPOBATH MPETIOKEHHBIN
QITOPUTM JICUCTBUM TIPU BBIMIOJIHEHUM 3aJaHUN C Yy4€TOM TOJYyYCHHUS HOBBIX 3HAHUU 00
M3y4aeMbIX 00BEKTaX — BEIIECTBAaX M PEAKIUAX; OIICHUBATh COOTBETCTBHE IMOIYYEHHOTO
pe3yJabTara 3asBJICHHOM 1LIEIIH;

12) ymMeHueM HCHOJIb30BATh W aHAJIU3UPOBATH KOHTEKCTHI, MPEIJIAaracéMbleé B YCIOBUU
3aJlaHuM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yIbTATOB IO OCBOCHHUIO O00S3aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIAaHHOW TMPUMEPHON pabodeil mporpamMmoid, BBIIETSIOT: OCBOCHHBIC
OoOy4JaroNMMUCs Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI NEWCTBHM, crenuduyueckue s
MpEAMETHONU 00JacTH «XUMHs», BUIBI JACATEIHBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €rO
WHTEpIpETaluy, MNPeoOpPa3OBaHUI0 W TMPUMEHEHUIO B PAa3IUYHBIX YyYEeOHBIX M HOBBIX
CUTYyaIUSIX.

[IpeameTHble pe3yabTaThl OTpPa)k)aroT CPOPMUPOBAHHOCTh y OOYHYAIOMIMXCS CIEIYIOLIUX
YMEHHIA:

8 ki1acce
1) packpovleameb cmbici OCHOBHBIX XUMHYECKHMX IMOHSATHI: aTOM, MOJIEKYJa, XUMHUYCCKUH
AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJAHOPOAHAs),



BAJICHTHOCTh, OTHOCUTEIbHAsI aTOMHAasi M MOJIEKYJIIpHAas Macca, KOJUYECTBO BELIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasl 10JIs1 XUMHUUYECKOTO 3JIEMEHTA B COCAMHEHUHU, MOJISIPHbBIN
00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJb, JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHCIICHHSI,
XUMUYECKas peakmnus, KIacCU(PUKANMS PEAKIUi: PEeaKlud COCAWMHCHHS, PEaKIuu
Pa3NOKEHUS], PEaKlMK 3aMEIEHUs, peakIlMi 0OMeHa, PK30- U SHIOTEPMUUYECKHUE PEaKIIUU;
TEIJIOBOM 3P EKT peakiuu; sapo aToMa, SJICKTPOHHBIA CIIOM aToma, aTOMHas OpOUTalb,
paguyc aroMa, XUMHUYECKasl CBsI3b, MOJIIPHAS WM HEMOJISIPHAS KOBAJEHTHAs CBA3b, MOHHAS
CBS3b, MIOH, KATHOH, aHUOH, PACTBOP, MaCcCOBAsl 10151 BEIIECTBA (MPOIEHTHAsI KOHLIEHTpAIH)
B PacTBOpE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX MOHATHH (cM. 1. 1) ©
MIPUMEHSThH ATU MOHSATHUS MPU OMKUCAHUY BEUIECTB U X MPEBPAILICHHUIA;

3) ucnonvzosamvb XAMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIieHHS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

4) onpedensimp BaICHTHOCTh aTOMOB 3JCMCHTOB B OHMHAPHBIX COCIMHECHHSX, CTEIICHb
OKHCJICHHSI DJIEMEHTOB B OWMHApHBIX COCAMHEHUAX; MPUHAIJICKHOCTh BEIIECTB K
ONpeIeIEHHOMY KJIAaCCy CO€IMHEHUM 1o (opMysiaMm; BUJI XUMHUYECKON CBSI3U (KOBaJCHTHAS
Y MOHHAsl) B HEOPraHUYECKUX COCTUHCHUSX;

5) packpvisamo cmoica Tlepuonnyeckoro 3akona /. M. MeHaeneeBa: 1eMOHCTPHUPOBATH
MMOHMMAHUE TEPUOJANYECKONM 3aBUCHUMOCTH CBOHCTB XHMHYECKHX JJIEMEHTOB OT UX
nonoxxenus B [leproanueckoil cucteMe; 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, AaTOMHO-MOJICKYJISIDHOTO  YY€HHs, 3aKOHa  ABOraipo; OIKChIBaTb U
XapakTepu3oBaTh TabnauuHyo ¢opmy llepuognmdeckoil CUCTEMBbl XUMHUYECKUX AJIIEMEHTOB:
paznuyaTh TOHSTHS «rJaBHash mnoarpynma (A-rpymma)» u «mnobouyHas noxarpymnmna (b-
rpymma)», mMaiable U OOJblIMe MEPUOJbl; COOTHOCUTh O0O3HAYCHMS, KOTOPhIE UMEIOTCS B
tabnmuie «llepuonmueckas cucrema xumuueckux osnemeHtoB [JI. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB W 3apsij
syipa, 0011ee YHUCIIO JIEKTPOHOB U PACTIPE/ICTICHUE UX T10 AJIEKTPOHHBIM CJIOSIM);

6) rkraccupuyuposams XUMUYECKUE DJIEMEHTBI; HEOPTaHMUSCKHUE BEIIECCTBA; XUMHUUYCCKUE
peakiuu (1o YUCIIy U COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3D eKTy);

7) xapaxmepuzosams (onucvléams) OOIME XUMUYECKAE CBOMCTBA BEIIECTB PA3IHUHBIX
KJIACCOB, NOATBEpKAast OMMCAaHWE  TpUMEpaMU  MOJIEKYJSIDHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

8) npoenozuposeams CBONCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX Ka4eCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUIN B Pa3JIUYHBIX YCIOBUSAX;

9) ebiuucaIMbG OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB; MacCOBYIO
JI0JIF0 XMMHYECKOTO 3JIEeMEHTa 1o (OopMyJie COCIMHEHMs; MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe; MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUECKOMN PEaKIIiH;

10) npumensimov OCHOBHBIC ONEPAIMU MBICIUTEILHON EITeIbHOCTH — aHAJN3 U CHHTE3,
cpaBHEHHME, 00O00IIEeHre, CHCTEMAaTU3allii0, KIacCU(UKAIIUIO, BBIABICHUE MPUUYNHHO-
CIICACTBEHHBIX CBSI3€d — 11 W3YYCHHS CBOMCTB BEIIECTB W XUMHUUYECKUX PEAKIIUM;
€CTEeCTBEHHO-HAyUYHbIC METOJIbl TMO3HAHUS — HAOJIOJICHUE, U3MEPEHHUE, MOJACIUPOBAHUE,
AKCTIEPUMEHT (pEasIbHbIN U MBICIIEHHBIN );

11) cnredoséams ipaBuaM  TOJIB30BAHUS XMUMHUYECKOW MOCYAOH W J1abOpaTOPHBIM
o0opyJoBaHMEM, a TakKe TMpaBWIaM OOpamieHusl C BEIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSIMU TIO BBIMOJTHEHUIO J1a0OPATOPHBIX XMUMHUYECKUX OMBITOB IO TOJYyYCHUIO H
coOMpaHuUIo Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C
ONPEAEIEHHON MaCcCOBOM JO0JIEM PAacTBOPEHHOTO BELIECTBA; IUIAHUPOBATH U NPOBOIAUTH



XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IEIOYEH U KHCIOT C OMOUIBIO
MHAUKATOPOB (JakMyc, (peHondraaer, METUIOPAHXK U JIp.).

9 kJacc

B cocrtaBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO OOSA3aTENBHOrO COJEpKaHUS,
YCTAHOBJICHHOTO J@HHOW NPUMEPHON padoueil mporpaMMoid, BBIACISIIOT: OCBOCHHBIE
OOy4alolMMHUCSl Hay4YHble 3HAaHUSA, YMEHHUS U CIOCOOBI ACHCTBHIA, creuuduyueckue s
MPEAMETHOW 00JaCTH «XUMHS», BUABI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €0
WHTEPIpETANK, MPEeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PAa3IUYHBIX YYEOHBIX M HOBBIX
CUTyalusX.

[IpeameTHbIE pe3yabTaThl MPEACTABICHBI OTPAKAIOT CPOPMUPOBAHHOCTD Yy OOYHAOIITUXCS
CHEAYIOIIUX YMEHUM:

1) packpvisameb cmbici OCHOBHBIX XMMHUYECKHUX TMOHATHN: XMMHYCCKHH DIIEMEHT, aTOM,
MOJIEKYJ1a, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasi PEaKius, XUMMUYECKasi CBS3b,
TermoBo  3(@exT peakuuu, MOJb, MOJSAPHBIA OO0BEM, pPACTBOP; DIIEKTPOJIMTHI,
HEIJIEKTPOJUTHI,  AIEKTPOJUTUYECKAs  JUCCOLMALMs, pPEaKuMd HOHHOro  OOMEHa,
KaTajn3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMBbIE  PpEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEb, OKUCICHUE U
BOCCTAaHOBJIEHUE, AJIOTPONUs, aM(pPOTEpHOCTb, XUMHUYECKasl CBA3b (KOBAJIEHTHAs, HOHHAs,
MeTaJuUIMYecKas), KpPUCTANIMYECKasl pelIETKa, KOPpO3Hs METaIOB, CIUIABBI; CKOPOCTh
XUMHUYECKOU peakinu, npeaenbHo gomyctuMas konnentpanus (ITJ1K) Bemectsa;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYCCKMX MOHATHH (cM. 1. 1)
MIPUMEHSThH 3TU NOHATHS NPU ONKUCAHUY BEILIECTB U UX MPEBPAILICHUI;

3) ucnonvzosams XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBiCHHUsS (HOPMYJI BEIIECTB |
YPAaBHEHHUN XUMUUYECKUX PEAKLINM;

4) onpedensimb BAICHTHOCTh M CTCHCHb OKUCJICHUS XHMHUYECKHX O3JCMECHTOB B
COEIMHEHHSX Pa3JIMYHOIO COCTAaBa; MPUHAIUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy
COEIMHEHUI 10 (hopMysIam; BUJI XUMUYECKOM CBA3M (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKas )
B HEOPraHUYECKUX COCAMHEHUSX; 3aps/l HOHA MO XUMUYECKON (PopMylie; XapaKTep Cpeibl B
BOJHBIX pPAcCTBOPAX HEOPTaHMYECKUX COCIUHEHUM, THUIl KPUCTALIMYECKONW pEemeETKU
KOHKPETHOT'O BEILECTBA;

5) packpuvisamo cmoicn [lepuoandeckoro 3akona . . MenpaeneeBa U JeMOHCTPUPOBATH
€ro IMOHUMAaHUE: OMHUChIBaTh M XapakTepu3oBaTh TabiauuHyr (opmy Ilepuogunueckoil
CUCTEMbI XMMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHas noArpynna (A-rpyrmma)» u
«mmobounas mnoarpynmna (b-rpynma)», wambie W OONBIINE TIEPHOJBI, COOTHOCHTH
0003HAUYEHUSA, KOTOpbIE HUMEIOTCSI B  MNEPUOAMYECKOM Taliuie, C  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUUYECKHX DJIEMEHTOB (COCTaB M 3aps sapa, ooIee
YHCIIO 3JIEKTPOHOB W paACHpelielieHHEe HX MO 3JIEKTPOHHBIM CIIOSIM); OOBACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COEAUMHEHHU B Mpeaesax MallbIX
MEPUO0B U TJIABHBIX MOATPYIIIL C YIYETOM CTPOCHHUS KX aTOMOB;

6) xraccuguyuposamv XUMUYECKHE JIEMEHTBI; HEOPTAaHHUYECKUE BEIECTBA; XUMHUYCCKUE
peakuuu (10 YMCIy U COCTaBYy YYacCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy,
M0 U3MEHEHHUIO CTENIEHEeN OKHUCIIEHUSI XUMUYECKUX AJIEMEHTOB);

7) xapaxmepuzoeéams (ONUCHIBATH) OOIIME M crHenu(PHUESCKHEe XHUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXkIas OMUCAHHE MPUMEPAMHU MOJICKYJSIPHBIX M
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIMI;



8) cocmaesnsams ypaBHEHHS SJICKTPOIUTHUSCKON AUCCOIMAIIUN KUCIIOT, MIEJI0YCH U COJICH;
MOJIHBIE U COKpAIEHHBbIE YpPAaBHEHHUS pPEaKIUil HOHHOTO OOMEHa; ypaBHEHMs PpEaKIIuy,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEX]Yy BEIIECTBAMHM Pa3IUYHBIX
KJIACCOB;

9) packpvieamsv cyuHOCmb OKUCIUTEIHFHO-BOCCTAHOBUTEIFHBIX PEAKIMN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEAKIIHL;

10) npocrosuposams cBOMCTBA BEUIECTB B 3aBHCUMOCTH OT MX CTPOCHUS; BO3MOXKHOCTH
IPOTEKAHUS XUMUYECKUX MTPEBPALLEHUI B PA3JIMUYHBIX YCIOBUSX;

11) gviyucsims OTHOCUTEIBHYIO MOJICKYIISIPHYIO i MOJIIPHYEO MacChl BEIIECTB; MAaCCOBYIO
JOJII0 XMMHYECKOIO 3JeMEHTa Mo (opMylie COSAMHEHHS; MAaCCOBYIO JOJIIO BEIECTBA B
pacTBOpE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINH;

12) cnedosamob ipaBuiaM  TOJNB30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
000OpyZOBaHMEM, a TaKXKe MpaBWIaM OOpalleHHUs] C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU TIO BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB MO MOJYyYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKHUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPKIAIONINE KAYSCTBEHHBI COCTAB PA3JIMYHBIX BEIICCTB:
pacno3HaBaTh OMBITHBIM MYTEM XJIOPH-, OpOMUA-, MOAU]I-, KapOoHaT-, hocdar-, cuimkar-,
cyiabdaT-, TUIPOKCUJ-MOHBI, KAaTHOHBl AaMMOHHUSI U HMOHBl HU3YYEHHBIX METAJLJIOB,
INPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILLECTB;

14) npumensimb OCHOBHBIC OIEPALUN MBICIUTEIBHOU JCATSIFHOCTH — aHAlU3 U CHUHTE3,
CpaBHEHHUE, 000011IeHNE, CUCTEMATU3AlINIO, BBISIBICHUE IPUYMHHO-CIIEICTBEHHBIX CBA3EH —
JUI W3Y4YEHMsI CBOMCTB BELIECTB M XMMHUYECKUX PEaKLUi; €CTECTBEHHO-HAyYHbIE METO]IbI
MO3HAaHUS — HaAONIOJIEHUE, U3MEpPEHHE, MOJAEIUPOBAHUE, HKCHEPUMEHT (peajbHBId U
MBICIICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMsi
8 KJIIACC (2 u B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

Eewmpr, OCHOBHOE COJIEpKAHUE OCHOBHEIE BUJIBI DIIEKTPOHHBIN
pPacKphIBarOIIUE NEeATEIbHOCTH o0Opa3oBaTebHBI
JTAHHBIN pazien 00yJarIMXCs i pecypc

IPOrpaMMBbl, U
KOJIMYECTBO YacoB,
OTBOJIMMOE Ha UX
U3y4eHUE
Pazpen 1. IleppoHavyasibHble XUMU4eckue NOHATHS (20 1)
Tema 1. Xumus — | [Ipenmer xumun. Ponb *  PackpsiBaTh Poccuiickan
Ba)kHasi 00J1aCTh XUMHH B KU3HU CMBICTT H3y4aeMBbIX SNIEKTPOHHAA
wKona(PoLL)

€CTECTBO3HAHUS U
MIPAKTUYECKOU
NEATEeIIbHOCTH
yenoBeka (5 )

yejgoBeka. XUMHUS B
cucreMme HayK. MeTozsl
MO3HAHUS B XUMUM.
Tena u BemecTna.
dusznyeckue CBOMCTBA
BEIIIECTB. ATperaTtHoe
COCTOSIHHE BEILIECTB.

MMOHSTHUH.

*  PackpsiBaTh posb
XAMUHU B TIPUPOJIE U
’)KW3HHU YEJI0BEKa, €€
CBSI3b C APYTUMU
HayKaMH.

Pazmmuathp
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YucTeIe BEIleCcTBa U
cMmecH. CnocoOsl
pa3aenIeHus] CMECEN.
dusznyeckue u
XHUMHYECKHE SIBJICHUSL.
[Tpu3Haku U ycaoBUs
IPOTEKAHMS
XUMHUYECKUX PEAKIIUM.
3HAKOMCTBO C
MpaBUJIAMU
0€e30I1acHOCTH U
npuémamu paboThI B
XUMHUYECKOU
nabopaTopum.

JleMoHCTpaLuMm:

1. JlJabopaTopHoe
obopymoBaHUe.

2. PaznuyuHble BUBI
XAMHUYECKOU TTOCY/IBI.
3. OOpa3Iisl BEIIECTB.
4. CriocoOsI
pa3aeneHus CMecen
(punbTpOBaHuE,
BBITIAPUBAHUE,
JTUCTHUILUTSATINS,
xpomarorpadus).
JlaGopaTopHblie 1
NpaKkTHYecKue
padoThI
Jlabopamopnuie
onvimul: Oncanue
(U3UICCKUX CBOMCTB
BellecTs. Paznenenue
CMECH C MOMOILbIO
MarHuTa.
Ilpakmuueckue
pabomu:

Ne 1. IIpaBuna paboTbl
B 1abopaTtopuu

U Ipu€MBbI 00OpaleHUs
C J1abOpaTOPHBIM
000pyI0OBaHUEM.

Ne 2. Paznenenue
cMeceil (Ha mpumepe
OYMCTKH ITOBAPEHHOM
COJIH)

YHCTHIC BEIIECTBA U
CM€CH; OJTHOPOJIHbIC U
HEOJHOPOHBIE CMECH.

*  Pa3znuuars
buzndYecKue u
XUMUYECKHUE SBJICHHUS.

. OnpenensTh
MPU3HAKA XUMHYECKUX
peaKIuii U yCIOBUS UX
MPOTEKAHMUS.

CrnenoBatb
MpaBUJiaM MOJIb30BaHUS
XAMHUYECKOU MOCYI0U U
1a00paTOPHBIM
000pyOBaHUEM, A
TaKXe MpaBuIaM
oOpalieHus ¢
XUMHUYECKUMU
BEIIICCTBAMU B
COOTBETCTBHH C
UHCTPYKIHSAMU T10
BBITTOJIHEHUIO
IPaKTUYECKUX PadoT.

*  IlmanupoBats u
MPOBOJAUTH XUMUYECKHI
AKCIIEPUMEHT 10
U3YUYEHUIO U OTTMCAHUIO
(bU3UYECKUX CBOMCTB
BEILIECTB, CLIOCOO0OB
pa3JIeIICHUS] CMECEU
BEIIIECTB.

*  Hcnosb3oBath
IIPH BBITIOJTHEHUHT
y4eOHBIX 3a/IaHUH U B
npoiiecce
HUCCIIe10BAaTEIILCKON
NEeATeIbHOCTU Hay4YHO-
MOMYJIIPHYIO
JUTEpaTypy
XHMHYECKOTO
COJIepKaHuUs,
CIIpABOYHbBIC
MaTepualibl, peCypChl
HNnTepHera.

«  BricTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIC




OTBETHI C OIIOPOM Ha
uHPOpPMAIUIO U3
ydeOHUKa U
CIIPABOYHBIX
MaTepuagoB, IPAMOTHO
UCIIOJIb30BaTh
V3Y4YEHHBIN
MOHATUMHBIN armapar
Kypca XUMHH

Tema 2. Bemtectna
A XUMHYECKUE
peakiuu (15 )

ATOMBI U MOJIEKYJIBL.
XHUMHUYECKHE
3JIEMEHTBI. 3HAKH
(cUMBOJIBI)
XAMHAYCCKHAX
aneMeHTOoB. [IpocTteie u
CJIO’KHBIC BEIIECCTRBA.
ATOMHO-
MOJICKYJIAPHOE YUCHHUE.
Xumudeckas ¢popmyia.
BaneHTHOCTS aTOMOB
XUMHUYCCKHUX
3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA COCTaBa
BEIIECTB.
OTtHOCHUTEIbHAS
aToMHas Macca.
OTtHOcHUTEIbHAS
MOJIEKYJISIpHAsl Macca.
MaccoBast 1075

XUMHUYCCKOI'O 3JICMCHTA

B COCUHCHUMU.
duznyeckue u
XUMHUYECKUE SIBICHUS.
XUMHUYECKas peakIusl.
[Ipu3Haku u ycioBus
MPOTEKAHUS
XAMUYECKUX PEAKIIHAM.
XHUMHUYECKUEC
ypaBHEHUSI.

Tunel XUMHUYECKHUX
peakuuii (CoeAMHEHUsI,
pa3I0KECHUS,
3aMeIleHus, 0OMEHa).
3aKOH COXpaHEHUs
Macchl BenlecTB. M. B.
JIoMoHOCOB —
Y4EHBIN-

* IIpumensars
€CTECTBEHHO-HAYYHbIC
METO/IbI O3HAHUS (B
TOM YHUCJIE
HaOJII0/IeHNE,
MOJEIUPOBAHUE,
HKCIIEPUMEHT) U
OCHOBHBIE ONEpALINU
MBICIIUTEIbHOU
JIEATEIIbBHOCTH
(cpaBHEHUE,
KJ1accu(puKanus) st
M3YUYEHHUSI BEIIECTB U
XUMHYECKUX PEaKIUH.

» PackpsIBaTh
CMBICJT U3y4aeMBbIX
TIOHSITUW U 3aKOHOB U
MIPUMEHSTh ATH
MOHATHS TIPU
ONMCAHUU CBOMCTB
BEILIECTB U UX
MIPEBPALICHUM.

* Paznuuate
busznueckue u
XUMUYECKUE SIBIICHMUS,
OOBACHSTH UX
CYIIHOCTh C TOUKH
3pEeHUS] AaTOMHO-
MOJIEKYJISIPHOTO
YUCHUS.

* OnpenensTh
MPU3HAKH XUMHYECKUX
peaKkuum, yCIOBUS UX
MPOTEKAHMUSI.

* OOBACHATH
CYIITHOCTh (PM3UYECKUX
1 XUMHUYECKUX
SIBJICHUM C TOUKH

Poccuiickan
3NEKTPOHHasA
wkona(PaLL)
https://resh.edu.ru/
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SHIUKJIONEIUCT.
JleMoHcTpanuu
du3nyecKre SIBICHUS
(pactupanue caxapa B
CTYNKE, KUTICHUE U
KOHJICHCAIUS BOJBI U
T. 1.). XUMHUYECKHE
ABJICHUSI (TOpEHUE
CBEUH, PA3JIOKEHUE
caxapa,
B3aNMOJECHUCTBUE
CEpPHOU KHUCIIOTHI C
XJIOpUIOM Oapusl,
pas3inoxXeHue
ruapokcuaa meau(Il),
B3aNMOJECHCTBUE
JKeJe3a ¢ Cepou,
B3aUMOJICHCTBUE
’KeJe3a ¢ paCTBOpOM
conu Meau(Il)). OmplT,
WJUTFOCTPUP YOI
3aKOH COXpaHEHUS
Macchl. JlaboparopHbie
Y MPAKTUYECKUE
pabotel JlabopaTtopHbie
onsIThL: [Ipumepsl
bu3uYECKUX SBICHUMN
(TmaBlIeHHE BOCKA,
TastHUE JIbJIQ).
[Ipumepsl XUMHAYECKHUX
SIBJICHUI
(mpoxanuBaHue
MEIHOU IIPOBOJIOKH,
B3aUMOJICCTBUE MEJIA
¢ KHCJI0TOM). Monenu
aTOMOB U MOJICKYII.
Buvtuucnenusn

— OTHOCHUTEIBHOU
MOJIEKYJIIPHON MacChl
BCILIECTB;

— MAacCOBOM JOJIU
XUMHYECKOTO 3JIEMEHTA
o ¢popmyiie
COEMHEHUS

3peHUs aTOMHO-
MOJIEKYJIIPHOTO
YYCHHSI.

* Knaccudunupona
Th XUMUYECKUE
peakuuu (1o Yuciy u
COCTaBY pearupyromux
1 00pa3yroNIUXCs
BEIIIECTB).

* CocraBisiTh
bopMyITbl OMHAPHBIX
BEIIECTB 10
BaJICHTHOCTH H
OTIPEIEIATh
BaJICHTHOCTb TIO
(dbopmynam BEIIECTB.

* PaccraBisiTh
KO3 PUIIEHTHI B
YpaBHEHUSX
XUMHUYECKUX PEAKIIHM.

* CrnenoBatb
npaBuiIam
MOJT30BAHUS
XUMHYECKOU MOCY 10U
1 1a00paTOPHBIM
o0opyoBaHuEM, a
TaK)Xe MpaBUIaM
oOpaillieHusl ¢
BEII[ECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMU TIO
BBITIOJITHCHUIO
71a60paTOPHBIX
XUMHUYECKUX OIBITOB.

* Hcnonb3oBaTh
MIPH BBIMIOJTHEHUHT
y4eOHBIX 3aJaHUH U B
mporiecce
HUCCIIE0BATEILCKOU
NeATeILHOCTH HayIHO-
MOMYJISIPHYIO
JUTEPATYPY
XUMHUYECKOTO
coJiepKaHus,
CIIPaBOYHBIE
MaTepHuabl, peCypchl
WHuTtepHera.




« BricTpausats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOM Ha
nHpopmaIuio u3
y4eOHUKA U
CIIPAaBOYHBIX
MaTepUajioB, FPAMOTHO
HCIIOJIb30BaTh
V3YYEHHBIN
MMOHSITUMHBINA anmapar
Kypca XUMHH

Paszneu 2. BakHeiiuue npeacTaBuTe/ i Heopranmyeckux semects (30 v)

Tema 3. Bozayx.
Kucnopoa.
[Tonsarue 06
okcuaax (5 4)

Bo3gyx — cMmech
razoB. CocTaB BO31yxa.
Kucnopog — anement
U IIPOCTOE BEUIECTBO.
O30H — amoTponHas
MOIU(DUKAITHS
KHUCIIOpO/Ia.
Haxoxnenue
KHUCJIOpoa B IPUpPOJIE,
dusznueckue

1 XUMHUYECKUE
CBOMCTBA (peakuuu
OKHUCJICHHUS], TOPEHUE).
YcnoBus
BO3HUKHOBEHUS U
MPEKpaIICHHs TOPCHHUS.
[Tonsitue 006 oxcuax.
CriocoObl oJTy4eHUS
KHUCIIOpOJa B
nabopaTopuu 1
MTPOMBITTICHHOCTH.
[Ipumenenue
KHUCIIOpO/a.
Kpyrosopor
KHCJIOPOJIa B IPUPOJIE.
Tennosoit ad ekt
XUMHUYECKOU pEeaKIuu,
TIOHSITUE O
TEPMOXUMUYECKOM
YpaBHEHUH, IK30- U
SHAOTEPMUYECKUX
peaKImsIX.

TomnuBo (HedTh, yroyib
U METaH). 3arpsi3HCHHE

* PackpsiBath
CMBICJI U3y4aeMBbIX
MOHATUN U IPUMEHSTh
AT MOHATHUS TIPH
ONMCAHWUU CBOMCTB
BEILIECTB U UX
IIPEBPALICHUM.

*  XapakTepu3oBaTh
(omuChIBaTBH) COCTaB
BO3/yXa, (PU3NYECKUE U
XUMHYECKUE CBOMCTBA
KHUCJIOPOJa, CIIOCOOBI
€ro MoJy4eHus,
MIPUMEHEHUE U
3HAYE€HUE B IPUPOJIE U
KU3HU YEJIOBEKA.

* (CpaBHuBaTh
peaKkuu rOpeHus u

MCAJICHHOI'O OKHUCJICHUA.

* Cobupatb
npUOOPHI ISt
MOJIyYeHUS] KUCTIOpoAa
(BBITECHEHMEM BOJIBI U
BO3/IyXa).

* Pacnio3naBsartp
OIBITHBIM ITYTEM
KHCIJIOPOJ.

e Hcnons3oBath
XUMHUYECKYIO
CUMBOJIUKY JIJIsI
cocTaByieHus PopMyII
BEILECTB,
MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKHUX

Poccuiickasn
3N1EKTPOHHasA
wKona(PoLL)
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BO3/yXa, CIIOCOOBI €ro
MPEIOTBPAIICHUS.
Ycunenune
apHUKOBOTO A PekTa,
pa3pyllieHre 030HOBOTO
cinos. JlemoHcTpanuu
B3aumoneiictBue
docdopa, cepsl

U 5Keliesa C
KHCJIOPOJIOM
(BO3MOKHO
WCITOJIH30BAaHUE BUJIEO-
onbITOB). Onpenenenue
coJiep KaHus
KHCIIOpO/ia B BO3yXE.
OneITHI,
JEMOHCTPUPYIOIIHE
yCIIOBUSA
BO3HUKHOBEHUS U
PEKpaIleHHs] TOPEHHUS.

JlaGopaTopHbie u
NpaKkTHYEeCKUe
padoThI
JlabopamopHhutii
onvim: O3HaKOMJICHUE
¢ oOpasiaMu OKCHJIOB.
[IpakTuueckas pabora:
Ne 3. Tlonmyuenue u
coOupaHue KUCIopoa,
W3y4YEHHUE €r0 CBOMCTB.

Bortuucnenus

— MOJICKYJISIPHOM
MaCChI KUCJIOpOAa

1 030Ha Ha OCHOBAHUH
aTOMHOM MacChl
XUMHYECKOT0 3JIeMEHTa

pEeaKkuuy ¢ y4acTuEM
KHUCJIOpO/A.

*  OOBACHATH
CYIIHOCTb
AKOJIOTUYECKUX
npo0JsieM, CBA3aHHBIX C
3arpsA3HEHUEM BO3yXa.

* (CnenoBathb
npaBuiam 0e30macHon
paboThl B 1abopaTopuu
MIPU UCIOJIb30BaHUU
XUMHYECKOU MOCYIbI U
000OpyI0OBaHUS, a TAKKE
npaBuiIaM oOpalleHus ¢
TOPIOYMMU BEIIECTBAMU
B OBITY.

* ILranuposats u
OCYILIECTBJISITh Ha
MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOJINTH
HaOJIIOICHUS, JIeTIaTh
BBIBO/IBI 110
pe3yabTaTram
AKCTIIEPUMEHTA.

* VYuacTBOBaTh B
COBMECTHOI paboTe
B IpymIie.

* Hcnonw3oBath
P BBITIOJIHEHUHN
y4eOHBIX 3a1aHUH U B
nporecce
HCCIIEI0BATEIIbCKOU
JEeATEeIIbHOCTH HAYYHO-
MONYJISIPHYIO
JUTEpaTypy
XUMUYECKOTO
COJIep>KaHuUs,
CIIpaBOYHbBIC
MaTepualibl, peCypchl
HNurepnera.

« BricTtpauBath
pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE
OTBETHI C ONOPOM Ha
uH(dOpMaIUIO 13
y4deOHUKA U




CIIPaBOYHBIX
MAaTEPUAIOB, TPAMOTHO
HCIMOJIb30BaTh
W3YYEHHBIN
TOHATUMHBIN arrmapar
Kypca XUMHH

Tema 4. Bogopoaga,
MoHATUe O KucnoTax
u conax

(54)

Bonopoa — aneMeHT u
IPOCTOE BEIIECTBO.
Haxoxnenue B
npupoe, GpuznyecKkue
Y XUMHUYECKHUE
CBONCTBA (Ha IpUMepe
B3aNMOJEHUCTBUS C
HEMeTalIaMHu U
OKCHJIAMU METAJIOB),
IpUMEHEHHUE, CIIOCOOBI
nonyuyenus. [lonstue o
KHCJIOTaxX U COJISIX.
JemoHcTpanuu
[Tonyuyenue, cobupanue
U pacno3HaBaHUE
BOJIOPO/IA.

['openue Bomopona.
BzanmopeiicTBue
BOJIOPO/JIa C OKCHIOM
menu(I).

JlaGopaTopHbie u
NPAKTHYECKHE
padoThI
JlabopamopHhuwiii onvim:
BzaumoperictBue
KHCJIOT ¢ METAJIJIAMHU.
Ilpakmuueckasn
paboma:

Ne 4. Tlomyuenue u
cobupanue BoAopoa,
VU3YYEHHUE €r0 CBOMCTB.

Buituucnenusn

— MOJIEKYJISIPHOU
Macchl BEIlleCTBA Ha
OCHOBaHHUHM aTOMHOM
MAacChl XUMHAYECKUX
3JIEMEHTOB

* PackpsiBath
CMBICJI U3y4aeMBbIX
MOHSATUM U IPUMEHSITh
AT TIOHATHUSI IPU
ONMCAHUU CBOMCTB
BEILIECTB U UX
IIPEBPAILECHUAN.

*  XapakTepusoBaTb
(omuchIBaTh)
busnyeckue u
XUMHYECKUE CBOMCTBA
BOJIOPOJia, CIIOCOOBI €ro
MOJTYYEHUS,
MIPUMEHEHHUE.

*  Cobupats mpudop
JUTSL TIOJTYYEHHUS
BOJIOPO/JIA.

* Hcnonw3zoBath
XUMHUYECKYIO
CUMBOJIUKY JIJIsI
cocTaBJIeHUs PopMyII
BEILECTB,
MOJIEKYISIPHBIX
YPaBHEHUM XUMUYECKUX
PEAKLNM C y4acTUEM
BOZOPO/IA.

« Cnenosarb
npaBuiam 0e30macHon
paboThI B J1abopaTopuu
MIPU UCIIOJIb30BaHUU
XUMHUYECKOU MOCYIbI U
000py10BaHUs, a TAKKE
npaBuiaM oOpaIieHus ¢
TOPIOYMMU BEIIECTBAMU
B OBITY.

* ILmanuposats u
OCYILIECTBJISITH Ha
MPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTHI,
MPOBOJIUTH
HaOIIOIEHNs], NeIaTh

Poccuitckan
3NEeKTPOHHas
wkona(P3LW)
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BBIBOJIbI 11O
pe3yJibTaTaMm
JKCIIEPUMEHTA.

e YyacTBOBAaTh B
COBMECTHOM paboTe B
rpynme

Tema 5. KonnuecteeHHble
OTHOLUEHUA B XMUMUU
(44)

KonuyecTBo BemecTna.
Mous. Mossipras
Macca. 3aKoH
ABoranpo. MoisipHbIi
00bEM ra3oB. Pacuérel
10 XUMUYECKUM
YpaBHECHUSIM.

JemoHcTpanus
OO0pa3sIsl BENIECTB
KOJIMYECTBOM | MOJIb.

Buiuucnenusn

— 00BEMa, KOJIMYeCcTBa
BeEIIleCTBA Ir'a3a 110 ero
HU3BECTHOMY
KOJIMYECTBY BEIIECTBA
UM 00BEMY;

— 00BEMOB Ta30B 110
YPaBHCHUIO PCaKIIUU
Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUH
ra3oB

* PackpsiBath
CMBICJI U3y4aeMBbIX
MOHSATUM U IPUMEHSITh
ATHU TIOHATHUSI, & TAKKE
M3YUYEHHbIC 3aKOHBI U
TEOPUU ISl PEIICHUS
pPacu€THBIX 3a1a4.

*  Bpuaucaars
MOJISIPHYIO Maccy
BEILIECTB; KOJINYECTBO
BeIlecTBa, 00BEM rasa,
Maccy BEIlIECTBA;

* IIpoBoaute
pacy€ThI 110
YpaBHEHUAM
XUMHYECKUX PEAKIIMIM:
KOJINYEeCTBa, 00BEMA,
MACCHhI BEIIECTBA MO
HU3BECTHOMY
KOJINYECTBY, 00BEMY,
MAacce€ peareHTOB UJn
MPOAYKTOB PEAKIINHU.

« BricTtpauBath
pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE
OTBETHI C ONOPOM Ha
uH(dOpMaIIO U3
y4ueOHUKA U
CIIPaBOYHBIX
MaTepuaaoB, IPaMOTHO
HCIMOJIb30BaTh
V3y4YEHHBIN
TOHSATUMHBIN arrmapar
Kypca XUMUHU

Poccuitckan
3NEeKTPOHHas
wkona(P3LW)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.

ru/

Tema 6. Boga. PacTtBopbl.
MoHAaTHe 06 0CHOBaHMAX
(5v)

dusnyueckue cBOMCTBA
BOJBI. AHAJIN3 U CHUHTE3
— METObI U3yUYCHUS
cOCTaBa BOJIbI.
XHUMHUYECKHE CBOMCTBA
BO/JIbI (PEaKIU C
MeTajjlaMH, OKCHJIaMH

* PackpsiBath
CMBICJT U3y4aeMBbIX
MOHSTUN U IPUMEHSITh
ATHU MOHATHUS IPU
ONMCAHUU CBOMCTB
BEIIECTB U UX
MPEBPALLICHUMN.

Poccuiickan
3NEKTPOHHasA
wKona(PoLWL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://skysmart.ru/

METAILJIOB U
HEMETAJIJIOB).
CocTaB OCHOBaHUIA.
[TonsTue 00
WHUKATOPAX.

Bona xak
PacTBOPUTEIIb.
PactBopsI.
PactBOpuMOCTB
BEIIECTB B BOJIE.
Hacpimennsie n
HEHACBHIILICHHBIC
pactBOpBl. MaccoBas
JIOJIS1 BEIIECTBA B
pacTBope.

Ponp pacTtBOpOB B
IPUPO/JIE U B )KU3HU
yenoBeka. Kpyrosopor
BOJIbI B IPUPO/IE.
3arps3HeHHe
IPUPOJHBIX BOJ.
OxpaHa ¥ O4HCTKa
MIPUPOJIHBIX BOJI.

JemoHCcTpauumn
DIIEKTPOIU3 BOJBI;
CHUHTE3 BOJbI,
B3aMMOJICHCTBUE BO/IbI
C MeTaJulaMu

(Na, Ca) (BO3MOXHO
MCII0JIb30BaHUE
BHJICOMATEPUAJIOB).
PacTBopenue BemecTs
C pa3IU4YHOU
PacTBOPUMOCTBIO.
Uccnenosanue
PacTBOPOB KHUCJIOT U
[ISJIOUEH C MOMOIIBIO
WHIUKATOPOB.

JlaGopaTopHblie u
NMPAKTHYECKHUE
padoThI
llpaxmuueckas
paboma:

No 5. IlpuroroBiienue
pacTBOPOB C

e XapakTepusoBaTb
buznueckue u
XUMHUYECKHE CBOMCTBA
BOJIbI, €€ pOJIb KaK
pacTBOPUTEIA B
MIPUPOJIHBIX TIPOIIeccax.

*  CocCTaBiAThb
YpPaBHECHUS XUMHUYECKHUX
peaKkIuii ¢ yuacTuemM
BOJIBI.

*  OOBACHATH
CYIIIHOCTb
9KOJIOTHYECKUX
po0sIeM, CBI3aHHBIX C
3arps3HCHUEM
MPUPOIHBIX BOJ,
CITOCOOBI OYMCTKH BOJBI
OT MpUMECEH, MEpPHI 110
OXpaHe BOJI OT
3arpsi3HEHUS.

* ILmanuposats u
OCYILIECTBIIATH Ha
MPaKTUKE XUMHUICCKHE
IKCIIEPUMECHTHI,
MIPOBOIUTH
HaOJIIOJICHUS, JIe)IaTh
BBIBOJIBI I10
pe3yabTaTtam
AKCTICPUMEHTA.

* (CnenoBarb
npaBuiam 0e30macHon
paboThI B JIabopaTopuu
IIPH UCIIOJIb30BaHUN
XAMUYECKOW MOCYbI U
o0opy0BaHUSI.

* IIpoBoauth
BBIYUCJICHHS C
MIPUMEHEHUEM TTOHSATHUS
«MaccoBast 10JIs
BEIIIECTBA B PACTBOPE».

* Hcnonw3oBaTh
IIPU BBITIOJTHEHUN
y4eOHBIX 3aJaHUI U B
npoiecce
HCCJICIOBATEILCKOM
NeSATeTbHOCTH HAyYHO-
MOMYJISIPHYIO

https://www.yaklass.

ru/



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

ONPEAECIEHHON
MAaCCOBOU JI0JIEU
pPacTBOPEHHOTO
BEILIECTBA.

Butuucnenusn

— C HCIIOJIb30BaHHUEM
MMOHSITHSA «MaccOBast
JIOJISI BEIIIECTBA B

JUTEPATYPY
XUMHUYECKOTO

COZIEpKaHMUA,
CIIPaBOYHBIC
MaTepUaJIbl, PECYPChI
HNuTepuera.

« BreicTpauBath
pPa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE
OTBETHI C ONOPOM Ha
uH(GOpPMAIIUIO U3

pacTtBope» y4eOHUKA U
CIIPaBOYHBIX
MaTepuaioB, FPaMOTHO
HCIIOJIb30BaTh
W3YYEHHBIN
MOHSTUHHBIN anmapar
Kypca XUMHH
Tema 7. OCHOBHbIe Knaccbl KJ’IaCCI/I(l)I/IKaI_II/IH . KJIaCCI/I(I)I/IHI/IpOBa Poccuinckas
coenmmann HEOPTraHMYCCKUX Th M3y4YaeMbIC BelllecTBa | >/1€KTPOHHaA
coeaguHeHUu 8 LLIKO]'Ia(PaLLI)
(114) COCTMHEHUH. 10 COCTaBY U https://resh.edu.ru/
Oxkcuipl: COCTaB, CBOMCTBaM.
KJ1accuuKanus * CocTaBiiaTh "Skysmart"
(OCHOBHBIE, (bopMyJIbI OKCHIOB, https://skysmart.ru/
KHUCJIOTHBIE, KHUCJIOT, OCHOBAHUM, ) )
amdoTepHbIe, COJIEH W HA3bIBATh UX IO h?ti’:/c/cwww_vaklass.
HecosieoOpaszyonme), | MeXIyHApOIHON ru/
HOMEHKJIaTypa HOMEHKJIaType.
(MexxnmyHapoHas U * IlporHo3upoBathb
TpUBUAIbHAS). CBOICTBA BELIECTB HA

[Tonmy4yenue u
XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX
OKCH/JIOB.

OcHOBaHUS: COCTaB,
Kjaccudukanus,
HOMEHKJIaTypa
(MexayHapoHas v
TpUBUAJIbHAS),
dusnueckue u
XUMHUYECKHUE CBOMCTBA,
CIIOCOOBI OTYYEHUSI.
KucnoTsl: cocTas,
KJIacCU(HUKaIIHS,
HOMEHKJIaTypa,
duznyeckue u

OCHOBE OOIINX
XUMHUYECKUX CBOMCTB
M3y4YEHHBIX
KJIACCOB/TPYIIII
BEIIIECTB, K KOTOPHIM
OHHU OTHOCSTCH.

* CocraBisaThb
MOJIEKYJISIPHBIE
YPaBHEHUS PEAKLINM,
WJUTFOCTPUPYIOITUX
XUMHUYECKHUE CBOMCTBA U
CHOCOOBI MOJTYYEHUS
BEILIECTB U3YUYEHHBIX
KJIACCOB/TPYIIII, a TaKXKe
MOJITBEP K TAIOIIINX
TE€HETUYECKYIO
B3aMMOCBSI3b MEXKIY



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

XUMHUYECKHE CBOMCTBA,
CIOCOOBI MOTYYEHUS.
Psn aktuBHOCTH
METAaJJIOB.

Conu (cpennue):
HOMEHKJIATypa,
CIIOCOOBI MOTyUYCHHS,
B3aNMOIENCTBHUE COJIeH
C MeTaJuIaMH,
KHUCJIOTaMU, I1eJI0YaMH
U COJISIMHU.
I'eneTnueckas cBsI3b
MEXAY KJIaccamu
HEOPTaHUYECKUX
COCJIMHCHMH.

JdemoHcTpanumn
O6pa3ipl
HEOPraHUYECKUX
BEIIIECTB PA3TUYHbBIX
KJIACCOB.
BzanmopeiicTBue
pacTBOpa CepHOU
KHCJIOTBI C OKCHOM
menu(I).

Peaknus
HEWUTpaIU3aluu.
BriTecHenue oiHOTO
MeTajlla IPyruM U3
pacTBOpa COJH.
JlaGopaTopHblie u
NPaKTHYeCKHUe
padoThI
JlabopamopHhvie
Onvimbl.
B3aumoneiicteue
KHUCJIOT ¢ METaJIJIAaMHU.
[Tonmyuyenue
HEPACTBOPUMBIX
OCHOBaHHUH.
BzaumoperictBue
HEPACTBOPHUMBIX
OCHOBaHUH C
KHCIIOTaMH.
Paznoxenne
ruapokcuna meau(Il)

HUMH.

* IIpousBoauth
BBIYUCJICHUS 110
YpaBHEHUAM
XUMHAYECKUX PEAKIIHMN.

* [Inanuposats u
OCYILIECTBJISITh Ha
MIPAKTUKE XUMHYECKHE
HKCIIEPUMEHTHI,
MPOBOJIUTH
HaOIIOIEHHNs, AeIaTh
BBIBO/IBI 11O
pe3yabTaram
AKCIEPUMEHTA.

» Cuenosarp
npaBuiam 0e30macHoOn
paboThI B J1abopaTopuu
IIPU UCIIOJIb30BaHUNU
XUMHYECKOU MOCYBI U
000py10BaHUS.

* Hcnonw3zoBathb
IIPY BBITIOJIHEHUN
y4eOHBIX 3alaHUH U B
Iporecce
HCCIIE0BATENBCKON
JEATEIIbHOCTH HAYYHO-
MONYJISIPHYIO
JTUTEpaTypy
XUMHYECKOTO
COJICpKaHMUS,
CIIpaBOYHbBIC
MaTepUalibl, PECypChl
WNutepnera.

« BricTtpauBath
pa3BEPHYTHIE
MUChbMEHHBIE U YCTHBIC
OTBETHI C OIOPOM HA
uH(pOopMaIuIo U3
y4eOHUKA U
CITPaBOYHBIX
MaTepuasioB, IPaMOTHO
UCIIOJIb30BaTh
W3Y4YEHHBIN
MOHSITUMHBINA anrapar
Kypca XUMUH




IIPY HarpeBaHUH.

IIpakmuueckas
paboma:

Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX
3a/1a4 [0 TeME
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCIMHEHUI.

Bviuucnenusn
— M0 YPaBHEHUSIM
XUMHUYECKUX PEaKIUn

Pa3znen 3. Ilepnoanuecknii 3axoH u [leprnoanyeckasi cucreMa XUMHYECKHX JIEMEHTOB

J. A. MenaeJeeBa.

CTpOCHI/Ie aToMOB. XMMH4YecKasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuum (15 4)

Tema 8.
Iepuoauueckui
3aKOH H
Iepuoauuyeckas
cucremMa
XHMHYECKHX
3JIEMEHTOB

1. 1. MenaesieeBa
. CTpoenue atoma
(7 1)

ITepBbIe MONBITKH
KJaccuduKaIiu
XUMHYECKUX
aneMeHTOoB. [loHsiTue 0
rpyImnax CXoAHbIX
AJIEMEHTOB (IIEJIOYHbIC
Y 1IEJI0YHO3EMETTbHBIE
METAaJLJIbI, TaJIOTCHBbI,
UHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE
o0OpazytoT amoTepHbIe
OKCHbI U TUAPOKCHU/IBI.
[lepnoanueckuii 3aK0H
u [lepuonnueckas
CHCTEMA XUMHUYECKUX
AJIEMEHTOB

J1. 1. Menpeneena.
ITepuonsl, rpymisl,
MOATPYIIIBI.
DOUBNYECKUN CMBICIT
MOPSIZIKOBOT'O HOMEpa
3JIEMEHTa, HOMEPOB
nepuoja v Tpymibl.
CrpoeHue aTOMOB.
CocTaB aTOMHBIX S7IEP.
N3oTomnbl. DIEKTPOHBI.
Ctpoenue
3JIEKTPOHHBIX
000JI04€K aTOMOB

* PackpsiBath
CMBICJI IEPUOJINYECKOTO
3aKOHa.

* Ilonumars
CyIIECTBOBAHUE
MEPUOIUYECKOU
3aBUCUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB
(M3MeHeHue pagnycoB
aTOMOB U
ANEKTPOOTPULIATETBLHOCT
1) U UX COCIMHEHUM OT
MOJIOKEHHUS B
MIEPUOINYECKOUN
CUCTEME U CTPOECHUS
aToMma.

* YcraHaBiIuBaTh
CBSI3b MEX]TY
MOJIO’KEHUEM DJIEMEHTA
B MIEPUOINYECKOH
CHUCTEME U CTPOCHUEM
ero aroma (CocTaB U
3apsn sapa, oomee
YHUCJIO 3JIEKTPOHOB U
pacrpeeneHue ux mo
AIEKTPOHHBIM CJIOSIM).

* IIpornosupoBatb
XapakTep U3MEHEHUS
CBOWMCTB 3JIEMEHTOB U

Poccuiickan
3NEeKTPOHHas
wKona(PaLW)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.

ru/



https://resh.edu.ru/
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nepBbix 20
XUMHYECKUX
3JIEMEHTOB
[Tepunoanueckoint
cuctemsl /1. U.
Menneneesna.
XapakTepucTrKa
XUMHUYECKOTO 3JIEMEHTA
10 €ro MOJIOKEHUIO B
[Tepunoanueckoii
cucteme 1. 1.
MenpeneeBa. 3HaueHUE
Ilepnoauueckoro
3aKOHA U
[Tepunoanueckoii
CHCTEMbI XUMHYECKHUX
3JIEMEHTOB JIJIs1
pa3BUTHUS HAYKU U
npaktuku. 1. U.
MenpneneeB — y4€HBIN,
MeJIaror ¥ rpakAaHuH.

JemoHcTpauun
Kopotkoneprnonnas n
JUTMHHOTIEPUOIHAS
(dopMbl
[Tepuoanueckoii
CHUCTEMbI XUMHUUYECKUX
3JIEMEHTOB

. . Menpeneena.
O3HaKOMJIEHHE C
o0OpasiaMu MEeTaJJIOB U
HEMETAILIOB.

JlaGopaTopHbie u
NPaKTHYeCKHUe
padoThI
JlabopamopHhuwiii onvim:
B3aumoneiicteue
TUAPOKCHUIA ITUHKA C
pacTBOpaMH KUCIOT U
IeJI0uen

UX COCIUHEHUU T10
rpyImam u nepuoaam
ITepuonnueckoii
CUCTEMBL.

*  XapakTepu3oBaTh
XUMHYECKUE IIEMEHTHI
MIEPBBIX TPEX MEPUOIOB,
KaJIMsl, KaJIbLIMS TI0 UX
MTOJIOKEHHIO B
ITepuoanueckoii
CUCTEME
. . Menneneena.

« Caenosatb
npaBuiiaM 0€30MacHOM
paboThI B J1abOpaTopuu
MIPU UCIOJIb30BaHUU
XUMHYECKOU MOCYBI U
00opy0BaHUSI.

* BreicTtpauBatb
pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE
OTBETHI C OMOPOM Ha
UH(pOpMaLUIO U3
y4eOHUKA U
CIIPaBOYHBIX
MaTepUagIoB, TPAMOTHO
HCMOJIb30BaTh
W3YYEHHBIN
MOHSITUMHBINA anmapar
Kypca XUMHH.

* Hcnonw3zoBath
P BBITIOJIHEHUHN
y4eOHBIX 3adaHuM
TEKCThI yueOHUKa,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepuoanueckyto
CUCTEMY XUMHUUYECKUX
3JIEMEHTOB
J1. 1. Menpaeneena,
Ta0IUIly
pPacTBOPUMOCTH KHUCJIOT,
OCHOBAHUU U COJIEH B
BOJE,
AIEKTPOXUMUYECKUN
Al HAPSDKEHU N
METaJIOB).

« Hcnonb3oBath




IIPH BBITIOJTHEHUH
y4eOHBIX 3aJaHHI U B
nporiecce
UCCIICIOBATEIILCKOM
JCSITeIbHOCTH HAy4YHO-
TOITYJIIPHYIO
JMTEPATYPY
XHUMHUYECKOTO
COJICpKaHuS,
CIPaBOYHBIC
MaTepUaIbl, PeCypChI
NuTepuera

Tema 9.
XumMuueckasi
CBSI3b.
OxkucjauTeabHO-
BOCCTAHOBHUTEJIbH
ble peaKkiumn

84)

DIEKTPOOTPULIATETEHO
CTh aTOMOB
XUMHUYECKUX
AJIEMEHTOB.
XuMHuecKas CBA3b
(MOoHHAasI, KOBaJICHTHAS
noJiipHas u
KOBaJICHTHAs
HenoJisgpHas). CreneHb
OKHUCJICHHUS.
OkucnurensHo-
BOCCTAaHOBUTEIIHHBIC
peakiuu (OBP).
[Ipoueccel okucieHus
¥ BOCCTAHOBJICHHMS.
Oxkucnurenu u
BOCCTAaHOBUTEJIH.

JdemoHcTpanumn
OKuCIUTEIIHLHO-
BOCCTAaHOBUTEJILHEIC
pEaKLMU: TOPEHUE,
peaKIuu pa3oKeHus,
COEIUHCHUSA

* PackpriBath
CMBICJT U3y4aeMBbIX
MMOHSTHH.

e  Onpenensith BUI
XUMHUYECKOH CBSI3H B
COC/IMHCHUU.

e Onpenensith
CTEIICHb OKHCJICHUS
XHMHYECKOT'0 dJIEeMEHTa
o opmyJie ero
COEIMHEHMUS.

e  Onpenensitb
AJIEMEHT (BEIECTBO) —
OKHMCJIUTEND U DJIEMEHT
(BemiecTBo) —
BOCCTaHOBMTEJIb.

*  OOBICHATH
CYIIHOCTb MPOIIECCOB
OKMCJICHUS U
BOCCTaHOBJICHHS.

* CocCTaBiATb
AJIEKTPOHHBIN OallaHC ¢
Y4ETOM YHCIIa
OTJIAaHHBIX U TIPUHATHIX
AJIIEKTPOHOB.

* CocTaBiATh
ypaBHEHHUE
OKHMCJIUTEILHO-
BOCCTAaHOBUTEILHOU
peaKIuu.

* Hcnonb3oBath
P BBITTOJTHEHUN
y4eOHBIX 3aTaHHM
TEKCThbI yueOHUKa,

e CIIPAaBOYHBIC

Poccuiickan
3N1eKTPOHHaA
wKona(PoLL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.

ru/
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MaTepuabl

(mepuoavecKyro
Pe3zepBHoOe Bpemst CUCTEMY XUMHUYECKUX
(3u) AJIEMEHTOB

. 1. Menpeneena,

Ta0IUILy

PacTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U COJIEH B
BOJIC,
BIEKTPOXUMUYECKUN
PSI HaNIPSKEHU N
METaJJIOB)

9 KJIACC (2 u B Hezemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMSI)

[IpumepHbIE TEMBI, OcHoBHOE OcHOBHBIE BUJIbI DNEeKTPOHHBIN
pacKphIBaloIIne coJiepKaHue NeSTeIbHOCTH o0pazoBaTenbHbII
JAHHBIN pazzien oOy4Jaronmxcs pecypce

POrpaMMmBbl, U
KOJIMYECTBO YacoB,
OTBOJIUMOE Ha UX

H3YyUYCHUE

Paznen 1. [lepponavanbubie xuMuueckue nmoHsTus (20 )
IHoBTOpPEHME U [lepnoanueckuii + XapakrepuzoBarh | Poccuiickas
yriyojeHue 3aKOH. XHUMHAYCCKHE IIEMEHThI 1“;0“;5(‘[’3”3'13’;
3HaHWii OCHOBHBIX | [lepnonnueckas MEPBBIX TPEX MEPHOTIOB, | oot aduru/
pa3aenoB cucrema KaJlis U KaJIbLUS 110 UX
Kypca 8 kiacca XUMHAYECKUX MOJIOKEHHUIO B "Skysmart"
(5 9) 3JIEMEHTOB [Tepuoanueckoi https://skysmart.ru/

. U. MennaeneeBa. |cucreme

"AKnacc"
Crpoenne atromoB. | J[. 1. Menneneena.

https://www.yaklass.r

3aKOHOMEPHOCTH B * Kunaccuduumposa |
U3MEHEHUH CBOMCTB | Th M Ha3bIBaTh
XUMUYECKUX HEOPTraHUYECKUE
AJIEMEHTOB MEPBBIX | BEIIECTBA U3YUYEHHBIX
TPEX NEPUOJIOB, KJIACCOB.

KaJINsl, KaJblUsl U *  OnwuceiBaTth

UX COCIMHEHUN B oO01Irie XUMHYECKHe
COOTBETCTBUHU C CBOICTBA BEILIECTB
IIOJIO’KEHUEM Pa3IMYHBIX KIJIACCOB,
JJIEMEHTOB B NOATBEPKIATh CBOMCTBA
IIEPUOINYECKON IpUMepamu

CUCTEME U MOJIEKYJISIPHBIX
CTPOECHUEM UX ypaBHEHUN XUMHYECKUX

aTOMOB. pEaKIuu.



https://resh.edu.ru/
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Knaccudpukanus u
HOMEHKJIATypa
HEOPraHUYECKUX
BCILIECTB
(MexxIyHapoaHAs U
TpUBHAJIbHAS ).
XUMHYECKHUE
CBOICTBA BEIIECTB,
OTHOCSIITUXCS K
pa3IMYHbIM
KJIaccam
HEOPraHUYECKUX
COCIUHEHMI, UX
TEHETUYECKAas CBS3b
HEOPTaHUYECKUX
BEILIECTB.
Ctpoenue
BEIIECTBA: BUJIbI
XUMHUYECKOU CBS3U
Y TUTIBI

*  Onpenensite BUA
XUMHUYECKOU CBA3U U
THUII KPUCTATUIMYECKON
PELIETKY BEILECTBA.

* IIporaosupoBaTb
CBOICTBA BEILIECTB B
3aBUCHUMOCTH OT UX
CTPOCHMUSI.

* BeicTpauBarth
pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOX HA
uH(pOpMAIHIO U3
y4eOHHMKa U CTIIPAaBOYHBIX
MaTepuagoB, FPaMOTHO
MCIOJIb30BaTh
V3YUYECHHBIN MTOHSITUNHBINA
arrmapar Kypca XuMHH.

« Hcnosb3oBaTh
IIPU BBITIOJTHEHUU

KPUCTAJUIMYECKUX | yU4eOHBIX 3aJIaHU U B

pEUIETOK. rpoiecce

3aBUCHUMOCTbD HICCIEeI0BaTEIbCKOMN

CBOWMCTB BEIIECTB OT | ICATEILHOCTH HAYYHO-

UX CTPOCHMUSI. MOMYJIIPHYIO

JUTEPaATypy

JemoHcTpauumn XUMHYECKOTO

1. Monenn coAepKaHus,

KPUCTAINIMYECKUX | CIPaBOYHbIE MaTEPHUAIIbL,

pEeETOK pecypesl MHaTEpHETA

HEOPTaHUYECKUX

BEILIECTB.

2.

Koportkonepuoanas

u

JUTMHHOTIEPUOTHAS

dbopmbl

[Tepunoanueckon

CHUCTEMBbI

XUMHUYECKUX

anemeHToB /J]. W.

MengeneeBa
Tema 1. OcHoBHble | Knaccuduxarus *  PackpsiBath Poccuiickas
3aKOHOMEPHOCTH XUMHAYECKIX CMBICIT U3y4aeMbIX Tf:;:(‘;‘;ﬁ;‘
XHMH'€CKHX peakuui mno MNOHSATUN U IPUMEHSTh https://resh.edu.ru/
peakumii pa3JIMYHbIM ATU MOHATHS TIPU
(4 9) IpU3HaKaM (1o ONMCAaHUH CBOMCTB "Skysmart"



https://resh.edu.ru/

YUCITy U COCTaBY
YYaCTBYIOIIIHX B
peaKIuu BEIlECTB,
10 TEIJIOBOMY
addekTy, 1o
U3MEHEHUIO
CTETICHEN
OKHCJICHUS
XUMHUYECKUX
3JIEMEHTOB, 10
00paTUMOCTH, MO
Y4aCTHIO
KaTajau3aTropa).
DK30- U
SHJOTEPMUYECKUE
peakiuu,
TEPMOXUMHUYECKHE
ypaBHEHUS.
[TonsTue o
CKOpPOCTH
XAMUYECKOU
peaKLNH.
[Tonsatue o
TOMOT'€HHBIX 1
TeTEPOTrCHHBIX
peakuusx. [loustue
00 00paTUMBIX U
HEOOPAaTUMBIX
XUMHYECKUX
peakiusx. [lonstue
0 XMMHUYECKOM
PaBHOBECHH.
@DakTopsl,
BJIUSIIOIIME Ha
CKOpOCTb
XUMHYECKOMN
peakIuu u
MOJIOXKEHHE
XHMHYECKOTO
paBHOBECHS.
OKHUCIUTENBHO-
BOCCTaHOBUTEIbHbIC
peaKuuu
(2JIEKTPOHHBI
OanaHc
OKHCJIUTENIbHO-
BOCCTAHOBUTEIBLHOU

BEILIECTB U UX
IIPEBPAILECHUN.

*  Knaccupunupona
Th XUMHYECKUE PEAKIINU
10 PA3JIUYHBIM
IIPU3HAKAM.

* VYcraHaBIMBaThH
3aBUCHUMOCTb CKOPOCTH
XUMHYECKOUN pEaKIUU OT
pa3IuYHbIX (HaKTOPOB.

* IIporrosupoBatb
BO3MOYXHOCTH
MPOTEKAHUS
XUMHUYECKUX
IIPEBPALCHUN B
Pa3JIMYHBIX YCIOBUSX.

e Onpenensith
OKHUCIIUTEIb U
BoccTtaHoBuTenb B OBP.

* CocraBusTh
AJIEKTPOHHBIN OallaHc
peakuuu.

* IIpousBoauth
BBIYUCIICHUS 10
XUMUYECKUM
YpaBHEHUSIM.

* BricTpanBath
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM HA
uH(dOpMaITHUIO U3
y4eOHHUKa U CTIPABOYHBIX
MaTepuanoB, IPAMOTHO
UCII0JIb30BaTh
V3YYECHHBIN MTOHSITUNHBINA
armapar Kypca XuMHH.

« Hcnosb3oBath
IIPHU BBITIOJTHEHU U
y4eOHBIX 3a/IaHUH U B
nporiecce
HUCCIIE0BAaTEIILCKON
NEeATEeIbHOCTA HAYYHO-
MONYJIAPHYIO
JUTEPATypy
XUMHUYECKOTO
COJIepKaHMUs,
CIIPABOYHBIE MaTEpPHUAJIbI,

https://skysmart.ru/

"AKnacc"
https://www.yaklass.r
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peakiun).
JdemoHcTpanun
1. 3aBUCUMOCTH
CKOpPOCTH
XUMHUYECKOM
peaKkIuu oT
Pa3IMYHBIX
¢dhakTOpOB.

2. Bo3nelictBue
KaTajau3aropa Ha
CKOpPOCTh
XUMHUYECKOU
peaKIuu.

3. [Ipumepsl
HEOOpaTUMBIX U
00paTUMBIX
peaKLnil.

4. CmemnieHue
paBHOBECHS
XUMHUYECKOM
peaKIuu.

Buiuucnenusn

— KOJIMYECTBA
BEIleCTBa, 00bEMaA U
Macchl peareHTOB
WJTH TIPOAYKTOB TI0

pecypcsl MaTepHeTa

ypaBHEHUSM
XUMHYCCKUAX
peakiui
Tema 2. Teopus * PackpsiBath Poccuiickas
DJIEKTPOJIUTHYECKA | DJICKTPOIUTUICCKON | CMBICIT H3y4aeMbIX Z‘f:;g(‘:)g‘ﬁ’;
| JTUCCOIIHAITIH. TMOHATHI, & TAKKE CMBICTL | ooy oy
JAUCCOIUALIHS. DIEKTPOIUTHI U TEOpUU
XumMuyeckue HEDJICKTPOJIUTHIL. AJIEKTPOIIUTUYECKOU "Skysmart"
peaknuu B KaTtnoHBL, aHHOHBI. | IMCCOIMALINH. https://skysmart.ru/
pacrBopax Mexanusm *  OOBACHATH —
(81) AUCCOLMAIMH TPUHHHBI https://www.yaklass.r
BEIIECTB C AIIEKTPOIPOBOTHOCTH u/
pa3INYHBIMU BOJHBIX PacCTBOPOB.
BHUaMU e CocraBiiTh

XUMHUYECKOM CBSI3H.
CreneHn
JTUCCOLUALINH.
CuiibHBIE U cl1a0bIe
AIEKTPOJIUTHI.

YpaBHEHUS
JACCOLIMALINU KUCJIOT,
IIeJI0YEeH U CoJIeH,
IIOJIHBIE U COKPAILIEHHBIE
VIOHHBIC YPABHCHMUS



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Peakmum nonHoro
oOMeHa, yCIIOBHSI X
MPOTEKAHUSL.
HNonnblie ypaBHEHUS
peaKIuu.
XHUMHUYECKUEC
CBOMCTBA KHCJIOT,
OCHOBaHUM U coJjieH
B CBETEC
npecTaBICHU 00
3JIEKTPOJIMTUYECKOMN
JICCOIAINH.
Cpena pactBopa.
ITonsrtue o
TUAPOJIU3E COJIEH.
KauecTBeHHbBIC
peaKIMu Ha
KaTHOHBI M1 aHUOHBI.

JemoHcTpauumn
DIIEKTpUYECKAS
MPOBOAUMOCTD
pPacTBOPOB BEIIECTB;
JBUKEHUE UOHOB B
AIEKTPUUECKOM
noJie.

OnBITHI,
WJLTIOCTPUPYIOIINE
PU3HAKH
MPOTEKAHUS
peakiii HOHHOTO
oOMeHa.

OneITHI 11O
OTIPEICIICHUIO
cpenbl B pacTBOpax
coJie (xjopua
HaTpus, kKapOoHaTa
HATpHs, XJIOpUIa
LUHKAQ).

JlabopaTopHblie n
NMpaKTHYeCKHe
padoThI
Jlabopamopmbwiii

XMMHUYECKUX PEAKIUU
HMOHHOTO OOMEHa.

* Ilnanuposars u
OCYILIECTBIIAThH Ha
MIPAKTUKE XUMHUYECKUE
SKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHS,
J€JaTh BBIBOJIBI 1O
pe3yabpTaram
AKCIIEPUMEHTA.

* CnenoBarb
npaBuiiaM 0€30MMacHON
paboThI B 1a00OpATOPUHU
IIPU UCIIOIb30BaHUU
XUMHUYECKOU MOCYIbI U
000pyIOBaHUSI.

* [IpousBoauTh
BBIYUCIIEHUS 10
XUMHAYECKUM
YPaBHEHUSIM.

* BreicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOM Ha
uH(pOpMAIHUIO U3
y4yeOHUKa U CTIPABOYHBIX
MaTepuagoB, IPaMOTHO
UCII0JIb30BaTh
V3YUYECHHBIN MMOHSITUWHBINA
amnrmapar Kypca XuMHH.

« Hcnonb3oBaTh
IIPU BBITIOJIHEHUU
y4eOHBIX 3a/IaHUH U B
nporecce
VICCIIEI0BATEIIbCKOM
NEeATeIbHOCTU HaYy4YHO-
MOMYJIIPHYIO
JUTEpaTypy
XUMHUYECKOTO
COJIepKaHus,
CIIpaBOYHBIE MaTEpHUAIbI,
pecypebl MaTEpHETA




onvim:
Peaknuu nonnoro
oOMeHa B pacTBOpax
AIEKTPOIUTOB:
cynbdara meau(1l)
U 1IEJI0YH,
KapOoHaTa HaTpuUs U
COJISTHOM KHCIIOTHI,
peakuus
HEWTpanm3anuu
MEXKY
TUAPOKCUIOM Kalus
U COJITHOM
KUCIIOTOM.

IIpaxmuueckas
paboma:

Ne 1. Pemenue
AKCIIEPUMEHTAJIbHBI
X 3a71a4 110 TEME.

Buviuucnenusn

— 10 YpaBHEHUSIM
XUMHYECKUX
peaKumit

Pasnen 2. Hemerasibl M Mx coeiuHeHus (2

4 4)

Tema 3. O0man
XapaKTepUCTHKA
XHMHYECKHUX
saeMeHToB VIIA-

rpynnsl. I'ajioreHsl
(4 1)

O6mras
XapaKTepUCTUKA
rajoreHoB.
Ocobennoctu
CTPOECHUSI aTOMOB
ATUX AJIIEMEHTOB,
XapaKTEepHbIE JJIs
HUX CTETMCHU
OKHUCJICHHUS.
Ctpoenue u
busnueckue
CBOMCTBA IPOCTHIX
BEILIECTB —
rajoreHoB.
XUMHUYECKHUE
CBOWCTBA Ha
npuMepe xJjiopa
(B3aumoieiicTBUE C
MeTaJJIaMH,
HEMETaJIaMH,
IIEJI0YaMM ).

¢ OObscHATH OOITHE
3aKOHOMEpPHOCTH B
V3MEHEHUH CBOMCTB
HEMETAIIOB U UX
COCIMHEHUH B IIpeAeax
MaJibIX MEPUOIOB U
TJIABHBIX HOJTPYIIN
[Tepnoanueckoit
CHUCTEMbI XUMHUUYECKUX
3JIEMEHTOB C YYETOM
CTPOEHHUS UX aTOMOB.

*  XapakTepus3oBaTh
dusnueckue u
XMMHUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB
rajioreHoB (Ha mpuMepe
XJIOpa) U CJIOKHBIX
BEIIECTB
(xJ1I0pOBOIOPOIA,
XJIOpU/a HATPpHs),
CrocoObl UX MOJYYEHHUS,

Poccuiickas
3/1EKTPOHHAA
wKona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r
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XJIOpOBOIOPOA.
ConsHas KUCIIOTA,
XUMHYSCKHE
CBOMCTBA,
MOJTy4YeHUE,
MIPUMEHEHHUE.
KauecTBeHHBIC
peaKMu Ha
rajJlor€HHUa-UOHBI.
JlericTBue xJjiopa u
XJOPOBOJIOPOJA HA
OpraHu3M 4eIoBeKa.
Baxmneiiime
XJIOPUJBI U UX
HaxO0KJICHHE B

MIPUPOJIE.

JdemoHcTpanuu
Buneomarepuansr:
TaJIOTeHBI U UX
COCIMHEHUSI.
OO0pasisl XJI0PUIOB.

JlabopaTopHblie 1
NMPaAKTHYECKHE
padoThI
JlabopamopHhuwiii
onvim:
Pacrnio3znaBanue
XJIOPU-UOHOB.
Ilpaxmuueckasn
paboma:

Ne 2. Tlonmyuenue
COJISIHOM KHUCJIOTHI,
U3y4yeHue e€
CBOMCTB.

Buiuucnenusn

— 110 YPaBHCHHIM
XAMUYECKUX
peaKkiuii, eCiam OJUuH
U3 PCarcHTOB JIaH B
U30BITKE;

— 00BEMOB T'a30B
110 YPaBHECHHUIO
peaKIuy Ha OCHOBE
3aKOHA 00BEMHBIX

MPUMEHEHHUE U 3HAUYCHHE
B [IPUPOJIEC U KU3HU
YyeJIoBeKa.

*  Onpenensith
raJOr€HU]I-UOHBI B
pacTBope.

* [ImanupoBath H
OCYILIECTBIIAThH Ha
MIPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI,
IPOBOIUTH HAOJIOICHHS,
JeaTh BBIBOJIBI IO
pe3yibTaram
AKCIIEPUMEHTA.

e (CnenoBaTh
npaBuiaM 0€30MacHON
paboThI B 1ab0OpaTopuu
IIPU UCIIOJIb30BAHUU
XUMHYECKOUN MOCYIbI U
000py10BaHUS.

* BreicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOM Ha
uH(pOpMAIHUIO U3
y4yeOHUKa U CTIPABOYHBIX
MaTepuagoB, IPaMOTHO
UCII0JIb30BaTh
V3yUYECHHBIN MTOHSITUNHBINA
arnrnapar Kypca XuMHH.

* Hcnonws3oBath
IIPU BBITIOJIHEHUU
y4eOHBIX 3a/IaHUH U B
nporecce
VICCIIEI0BATEIIbCKOM
NeATEeIbHOCTU

e HAy4dHO-
MOMYJIIPHYIO
JUTEpaTypy
XUMHUYECKOTO
COJIepKaHus,
CIIPAaBOYHBIE MaTepHUabl,
pecypebl MaTEpHETA




OTHOIIIEHUU Ta30B

Tema 4. O0mas
XapaKTepUCTUKA
XHMHYECKHUX
3j1eMeHTOB VIA-
rpynibl.

Cepa u eé
coeTHHEHHUS

(5 9)

Obmas
XapaKTEePUCTHUKA
aneMeHTOB VIA-
IPYIIIBI.
OcobenHnoctu
CTPOEHHUS aTOMOB
ATUX DJIEMEHTOB,
XapaKTepHbIE JJIst
HUX CTEICHU
OKHUCJICHHS.
CrpoeHnue u
duznyeckue
CBOMCTBA IPOCTHIX
BEILIECTB —
KHCJIOPOJA U CEPBL.
AJIOTpOIIHBIE
MOIU(DUKAITUH
KHCJIOPOJA U CEPBL.
XUMHYECKUE
CBOWCTBA CEPHI.
CepoBonopos,
CTpPOCHHUE,
(duznueckue u
XUMUYECKUE
cBoiicTBa. OKCHIBI
Cephl Kak
peACTaBUTEININ
KHCJIOTHBIX
okcunoB. CepHast
KHCJIOTA,
busnueckue u
XUMHUYECKUE
cBoMcTBa (00IIHe
KaK MpeCTaBUTEINS
KJIacca KUCIIOT U
cnenuduyeckue),
IPUMEHECHHUE.
XUMHUYECKHUE
peaKkIuu, JexKanimue
B OCHOBE
POMBIILIIEHHOTO
croco6a Mmoyry4eHus
CEpHOM KHUCJIOTHI.
Anmnapatsl 1
MPOTEKAIOIIUE B
HUX IPOLECcCHI (Ha

*  OOBACHATH 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB
3neMeHTOB VIA-Tpynmsl
U UX COCTMHEHUH C
y4ETOM CTPOCHHUS X
aTOMOB.

*  XapakTepusoBaThb
duznyeckue u
XAMHUYECKHE CBOMCTBA
POCTOTO BEIIECTBA
CEpBI U €€ COCTMHEHHIN
(cepoBOIOpO/Ia, OKCHUIOB
CEpbl, CEPHOU KHUCIIOTHI,
cyJb(haToB), CIIOCOOBI UX
MPUPOJIE U KU3HU
YeJI0BEKa.

e Onpenensith
HaJIN4Ue CyJb(paT-uOHOB
B pacTBOpeE.

*  OOBACHATH
CYIIIHOCTh
AKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C
nepepadboTKoi
COEJIMHEHUN CEPBI.

* Ilmanuposats u
OCYILIECTBIIAThH Ha
MPAKTUKE XUMUYECKHE
HKCHEPUMEHTHI,

* IIpoBoauTh
HAOII0AEHUS, AeIaTh
BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA.

e (CnenoBaTh
npaBuiaM 0e30MacHON
paboThI B 1a00OpaTOpUH
IIPU UCIIOJIb30BaHUU
XUMHUYECKOU MOCYIbI U
000pyI0BaHUS.

* IIpouzBoauTh
BBIYHCIICHUS 110
XUMUYECKUM
ypaBHEHUSIM.

* Hcnonws3oBaTh
IIPY BBITIOJTHEHUHT

Poccuiickan
3/1eKTPOHHasn
wkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/
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npumepe
MIPOU3BOJICTBA
CEpHOI KUCIIOTHI).
Comnu cepHol
KHUCIIOTHI,
KaueCTBEHHasI
peakius Ha
cynbGaT-uoH.
Haxosxnenue cepsl
1 €€ COCIMHCHUN B
MIPUPOJIE.
XUMHYECKOE
3arpsi3HCHHE
OKpYyXarouieu
cpenbl
COCTMHCHHSIMU
cepbl (KUCTOTHBIE
TIOK/TH,
3arpsi3HEHHE
BO3/lyXa U
BOJIOEMOB),
CIIOCOOBI €70
MPEIOTBPAIICHUS.

JemoHcTpauumn
Konnexuun
(BuIE€OMaTepHUarbl):
cepau e€
COEMHEHUS.
OOGyrnuBaHue
caxapa Inoj
JIEUCTBUEM
KOHIIEHTPUPOBAHHO
1 CEPHOM KHUCJIOTHI.

JlabopaTopHblie u
NpaKkTHYEeCKUE
padoTbI
JlabopamopHhvie
ONbIMbL:
Obnapy>xenue
Cyib(haT-uOHOB.
B3aumonericteue
pazbaBiIeHHOM
CEpHOM KHUCJIOTHI C
ITUHKOM.

y4eOHBIX 3a/TaHHAI
TEKCThI y4eOHUKa,
CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepuonnueckyro
CUCTEMY XMMHUYECKUX
3JIEMEHTOB
. . Menneneena,
TaOJIMILy PACTBOPUMOCTHU
KHCJIOT, OCHOBAaHUU U
CoJIeH B BOJE,
3JIEKTPOXUMHUYECKUAN P/
HaIpPsHKEHUI METAILJIOB).
« Hcnonb3oBaTh
IIPU BBITIOJTHEHUU
y4eOHBIX 3a/IaHUH U B
npoiiecce
VICCIIEI0BATEIIbCKOM
NEATEIbHOCTA HAYYHO-
MONYJIAPHYIO
JUTEPATYpPy
XUMHYECKOTO
COJIEpKaHMUS,
CIIPaBOYHBIE MaTepHUabI,
pecypcsl MaTepHETA




Buviuucnenua

— 110 YPaBHEHUSAM
XUMHYECKHX
peakuuii;

— MAacCCOBOM JOJIU
BBIXO/[a TTPOAYKTA

peaxiuu

Tema 5. Oomas OO0mas e OOBsACHATH 001HE | Poccuiickan
XapaKTepUCTHKA XapaKTEPUCTHKA 3aKOHOMEPHOCTH B SNEKTPOHHAA
XUMHUYECKUX 3JE€MEHTOB VA- V3MEHEHUH CBOMCTB hmt:gg::;(/tierU\.)e du.ry/
3JIeMEeHTOB VA- IPYIIBL. 3JEMEHTOB VA-Tpyniibl

rpynnbl. A30T, Ocobennoctu U UX COCIMHEHUH ¢ "Skysmart"

(pochop u ux
COeIMHEHUS
(7 4)

CTPOCHHUS aTOMOB
ATUX DJIEMEHTOB,
XapaKTepHbIE IS
HUX CTETICHU
OKHUCJICHHUS.

A3o0T,
pacpocTpaHeHHUE B
npupoJe,
(duznueckue u
XUMHYECKUE
CBOICTBA.
Kpyrosopor a3ora B
pupo/Ie.

AMMHakx, ero
busnueckue u
XUMHUYECKHUE
CBOMCTBA,
MOJIyYCHHE U
npuMenenue. Conun
aMMOHHS, UX
busnueckue u
XUMHYECKUE
CBOMCTBA,
IPUMEHEHUE.
KauecTBeHHas
peakIys Ha HOHBI
aMMOHHUSI.

A30THas KHCJIOTA,
e€ hu3nueckue u
XUMHYECKHUE
cBolicTBa (00IIHe
KaK MPEJCTaBUTEIIS
KJ1acca KUCIIOT U
crienu@uIecKue).

y4ETOM CTPOCHUS UX
aTOMOB.

* XapaxTepu3oBatb
busnueckue u
XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB a30Ta
u docdopa u ux
COEeIMHEHMI (aMMHUaKa,
COJIEli aMMOHHUS,
a30THOM KMCJIOTHI,
HUTPATOB, OKCHA
docdopa(V) u
dbochopHOI KUCIIOTHI,
dbocdaroB), cmocoObI UX
MOJIyYCHUS], IPUMEHECHHE
Y 3HaYEHUE B IPUPOJIE U
KU3HH YeJIOBEKa.

e  Onpenensitb MOHBI
amMmMoHus u docdar-
MOHBI B PaCTBOPE.

*  OOBbsICHATH
CYIIIHOCTh
AKOJIOTHYCCKUX
npo0JieM, CBSI3aHHBIX C
HaXOXKICHUEM
COE€IMHEHUU a30Ta U
dbocdopa B
OKpYXarouien cpeae.

* Ilmanuposars u
OCYIIECTBIISTH HA
MPAKTUKE XUMUYECKHE
AKCTIEPUMEHTHI,
IIPOBOIMTH HAOIIOICHHUSI,
JIEaTh BBIBOJIBI 110

https://skysmart.ru/
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Hcnons3oBaHue
HUATPATOB U COJIEN
aMMOHUSI B
KauecTBe
MUHEpaTbHBIX
y100pEHU.
XUMHYECKOE
3arpsi3HEHHE
OKpY’Karoueu
cpeabl
COCAMHEHUSIMU
azoTa (KUCJIOTHBIC
O],
3arpsi3HCHUE
BO3/1yXa, IOYBHI U
BOJIOEMOB).
docdop,
aJUIOTPOTIHBIE
MOIU(DUKAITUH
bocdopa,
busnyeckue u
XUMHUYECKUE
CBOICTBA.

Oxkcun dpochopa(V)
u pocdopnas
KHUCJIOTA,
dusnueckue u
XUMUYECKHUE
CBOMCTBA,
MOJIyYEHHE.
KauecTBennas
peakuus Ha
dbocdar-noHsbI.
Hcnons3oBanue
docdatoB B
KauecTBe
MUHEPAJbHBIX
yA00pEHU.
3arpsi3HEHUE
IPUPOTHBIX
BOJOEMOB
docdaramu.
JdemoHcTpanuun
Komnexuuu:
dbocdop u ux
COEMHEHUS.
Bzaumopericteue

pe3yibTaram
AKCIIEPUMEHTA.

* Cnenoath
npaBuiiaM 0e30macHOMN
paboThI B J1abopaTopuu
IIPU UCIIOJIH30BaHUH
XUMHUYECKOM MOCY/IbI U
000py10BaHUS.

* [IpousBoauth
BBIYHCIICHUS T10
XUMHYECKUM
YpaBHEHUSIM.

*  Hcnons3oBaTh
IIPU BBITIOJTHEHUU
y4eOHBIX 3aIaHUIN
TEKCThI yueOHUKa,
CIIPaBOYHBIE MaTEpUAIIbI
(mepuoauyecKyo
CHUCTEMY XMMHUUYECKHUX
3JIEMEHTOB
. 1. Menpeneena,
Ta0JIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U
COJICH B BOJIE,
3JIEKTPOXUMHUYECKUAN PSIfI
HaMpPsHKEHUI METAILIIOB).

« Hcnonb3oBath
IIPU BHITIOJTHEHUH
y4eOHBIX 3a/IaHUH U B
npoiiecce
HCCJIE0BATEIbCKOM
JESITeIbHOCTH HAy4YHO-
MOMYJISIPHYIO
JUTEPATYPY
XUMHYECKOTO
COJIepKaHus,
CIIpaBOYHBIE MaTepHUAIbI,
pecypcel UHTEpHETA




KOHIIEHTPUPOBAHHO
W a30THOM KHCJIOTHI
C MEObIO.

JlaGopaTopHbie u
NpaKkTHYecKue
pabéoTbI
JlabopamopHhvie
ONbIMbL:

1. Bzaumonencrue
COJIE aMMOHHUS C
LIETIOYBIO.

2. O3HaKOMJIEHHUE C
00pa3amMu a30THBIX
1 (ochopHbIX
yA00pEHU.
Ilpakmuueckas
paboma:

Ne 3. TTonmyuenue
aMMUaKa, U3yuyeHue
€ro CBOKCTB.

Boiuucnenusn

— I10 YPaBHCHHIM

XUMHYCCKUX

peaKumit
Tema 6. O01masn VYraepon, . OO0BsCHATH 001IME | Poccuiickas
XapaKTepUCTHKA AJJIOTPOITHBIC 3aKOHOMEPHOCTH B 1“;0“;5(‘[’3”3'13’;
XHUMHYECKHUX MOIU(DHUKALINH, U3MEHEHHUH CBOMCTB https://resh.edu.ru/
3JjieMeHTOB IVA- pacnpocTpaHeHue B | 3yieMeHTOB [V A-rpyniibl
rpynibl. pupoIe, U UX COCTMHCHUH C "Skysmart"
Yraepoa n buznUecKue u y4ETOM CTPOCHHS MX https://skysmart.ru/
KpPeMHM 1 UX XUMHYECKHE aTOMOB. N
coeIMHeHusl CBONCTBA. . XapakTepu3oBaTh https://www.yaklass.r
(8 9) AJncopOrusi. dbuznyeckue u u/

Kpyrosopor XUMHUYECKUE CBOMCTBA

yriaepojia B IIPOCTHIX BEIIECTB

IpUpOIC. yraepoia U KPEMHUS U

Okcunpl yriieposa, | uX COeIMHEHUM

ux GU3UYECKUE U (oKCcHI0B yTiepoa,

XUMHYCCKHUE YTOJIBHOM KUCJIOTHI,

CBOMCTBA, UX
JICCTBHE Ha KUBBIC
OpTaHU3MBI,
MIOJIy4YEHUE U
MIPUMEHEHUE.
DKOJIOTHYECKHE

KapOOHATOB, OKCHJIA
KPEMHUSI, KDEMHUEBOUN
KHUCJIOThI, CHIIMKATOB),
CHOCOOBI MX MOJTyYEHUS,
IIPUMCHECHHE U 3HAUCHHE
B TIPUPOJIE U JKU3HU



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

po0JIeMBl,
CBSI3aHHBIC C
OKCHJIOM
yraepoaa(IV);
rumnoTesa
IJ100aJIbHOTO
MOTETICHUS
KJIMMATa;
ITAPHUKOBBIN

s dexr.
YronpHas KUCI0TA
U €€ COJIH, UX
duznyeckue u
XUMUYECKUE
CBOMCTBA,
MOJTYICHHUE U
IpUMEHEHUE.
KauecTBennas
peakius Ha
KapOOHAT-UOHBI.
Hcnons3oBaHue
KapOOHATOB B OBITY,
MEUITNHE,
MPOMBIIIIICHHOCTH,
CEJILCKOM
XO3SIUCTBE.
[TepBoHayanbHbIC
MIOHATHS 00
OpraHUYECKUX
BEIECTBAX KaK O
COCTMHEHUSIX
yraepoja:
0COOEHHOCTH

COCTaBa U CTPOCHHUAI.

IlousaTue o
OMOJIOTHYECKH

Ba’XHBIX BCIICCTBAX:

Kupax, Oenkax,
yTJIeBOJIAX.
MarepuanbHoe
€JIMHCTBO
OpraHUYeCcKuX 1
HEOPTraHUYECKUX
COCMHECHUM.
Kpemnuuii, ero
busnueckue u
XUMHUYECKUE

YyeJoBeKa.
. Onpenensite
KapOOHAT- U CHUJIMKAT-
MOHBI B PaCTBOPE.

. OOBICHATD
CYIIIHOCTh
AKOJIOTUYECKUX
npo0ieM, CBSI3aHHBIX C
HaXOXKJIECHUEM
YIJIEKHUCIIOTO ra3a B
OKpYXarouien cpene.

. Nnmoctpuposats
B3aUMOCBSI3b
HEOPTaHUYECKUX
COEAMHEHNH yriiepoaa u
OpraHUYECKUX BEIIECTB.
. [Lmanuposars u
OCYILIECTBIIAThH Ha
MPAKTUKE XUMHUYECKUE
SKCIIEPUMEHTBHI, BBIBOIBI
0 pe3yJibTaTam
AKCIIEPUMEHTA.

. CnenoBathb
npaBuiiaM 0€30MacHON
paboThI B 1a0OpaTOpHUH
IIPU UCIIOIb30BaHUU
XUMHUYECKON MOCY bl U
000pyIOBaHUSI.

. Hcnons3oBath
IIpU BBITIOJIHEHUU
y4eOHBIX 3aTaHUH
TEKCThI yueOHHUKa,
CIIPaBOYHBIE MaTEpHUaIbI
(ITepuonnueckyro
CUCTEMY XUMHUUYECKUX
anemeHToB /[l. U.
MenneneeBa, Tabauiy
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHUWH U COJIEH B
BOJIC,
3JIEKTPOXUMHUYECKUN Pl
HaIpPsKEHU METaJIoB).
. Hcnonws3oBath
IIpU BBITIOJTHEHUU
y4eOHBIX 3a/IaHHI U B
nporecce
VICCJIEIOBATEIbCKOM




CBOICTBA,
MOJTYy4YEHHE U
MIPUMEHEHUE B
IJICKTPOHUKE.
CoenuHeHus
KpPEMHHUS B
IPUPOJIE.

OOmue
npeAcTaBieHus 00
OKCHJIC
kpemuusA(1V) u
KPEMHHEBOU
KHCJIOTE.
Cunukatsl, X
HCIIOJIb30BaHNE B
OBITY, MEJTULIMHE,
MIPOMBIIIJIEHHOCTH.
Baxueiime
CTPOUTEIIbHBIC
MaTepuabl:
KepaMHUKa, CTEKJIO,
IIEMEHT, OCTOH,
JKEeIe300€TOH.
[TpobGemsl
0e30MmacHOro
HICITOJIb30BAHHUS
CTPOUTENIHHBIX
MaTepuaioB B
IMOBCEIHEBHOU
JKU3HH.

JdemoHcTpanuu
Monenu
KPUCTAJNINYECKHUX
pEWETOK anMasa,
rpaduTa, MOJIEKYJIbI
dymiepeHna.
AncopOrus
PacTBOPEHHBIX
BEIIECTB
AKTUBUPOBAHHBIM
yriém. [IporuBoras.
Buneomarepuaiibi:
CUJIMKATHAas
IPOMBIIUIEHHOCTb.
Mopnenu Mmonexyn
OpraHUYeCKUX

NEeATEIbHOCTH Hay4YHO-
HNOMYJISIPHYIO
JUTEPATYPY
XUMHUYECKOTO
coJiepKaHus,
CIIPaBOYHBIE MaTEPUAIBI,
pecypcbl MuTepHeTa




BCIICCTB.

JlabopaTopHble u
NPAKTHYECKHE
patéoTbI
JlabopamopHuwiii
onwvim:
KauectBennas
peakuus Ha
KapOOHaT-HOH.
IIpaxmuueckue
pabomol:

Ne 4. Tlonyuenue
YTJIEKUCIIOTO Tra3a.
KauectBennas
peakius Ha
KapOOHAT-HOH.

Ne 5. Pemienue
AKCIIEPUMEHTAJIbHBI
X 3aJ1a4 1o TeMe
«Hemeramby».
Buviuucnenua

— 10 YpaBHEHUSIM
XUMHUYECKUX
pEeaKUnii, ECIU OAUH
U3 PEareHTOB JIaH B
BUJI€ BOJIHOTO
pacTBopa ¢
WU3BECTHOM
MAacCCOBOU JI0JIEN

Pa3nen 3. Merajuibl u ux coequdenns (20 )

Tema 7. O01mue
CBOHCTBA

MeTaJlJIOB
(49)

OOmas
XapaKTEePUCTUKA
XUMHYECKUX
2JIEMEHTOB —
METAaJJIOB Ha
OCHOBAHHMU HX
MTOJI0KCHUS B
[Tepunoanueckon
CUCTEME
XUMHYECKHX
3JIEMEHTOB

J1. 1. MenpaeneeBa u
CTPOCHUS aTOMOB.
Ctpoenue
METAJIOB.
MeTtannuueckas

. PackpsiBath
CMBICJI U3y4aE€MBbIX
MIOHATUHN U IPUMEHSTh
ATU MOHATHUS TIPU
ONHCAHUU CBOMCTB
BCIIICCTB U UX
IIPEBPALLCHUN.

. OOBICHATH 00IIIHE
3aKOHOMEPHOCTH B
U3MEHECHUU CBOMCTB
3JIEMEHTOB-METAJJIOB U
UX COCOUHECHUM C
YYETOM CTPOCHUS UX
aTOMOB.

. Xapaktepu3oBaTb
CTPOECHUE METAJIOB,

Poccuiickan
3NEeKTPOHHaA
wKona(PaLW)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

CBSI3b U
MeTaum4ecKas
KpUCTaJUINYeCcKas
peléTKa.
DIJIEKTPOXUMHUYECKHU
U s HANIPSIKEHUI
METAaJIOB.
dusznyeckue u
XUMHUYECKHUE
CBOMCTBA METAJIOB.
OO6mue crocoOb!
MOJTyYEHHUS
METaJIOB.

[lonsatue o
KOpPPO3UU METAJIIOB
1 OCHOBHBIC
CIIOCOOBI 3aIUTHI OT
Koppo3uu. CriaBbl
(cTanp, 4yTyH,
TFOPATTFOMUHUM,
OpoH3a), ux
IIPUMEHEHHE B OBITY
u
MIPOMBIILICHHOCTH.
JemoHcTpauumn
O3HakOMJICHHE C
oOpaziamu
METaJJIOB U
CILJIABOB, UX
(bU3UICCKUMHU
CBOMCTBaMH.
Mopenu
KPUCTAJIITNYECKUX
PEWIETOK METAJIJIOB.
Buneomarepuaiibi:
KOPPO3Hsl METAILJIOB.

JlabopaTopHblie u
NpaKkTHYECKHE
padoTbI
JlabopamopHhvie
ONbIMbL:
O3HakoMJICHHE C
0o0pa3IaMu CIUIaBOB
METaJlIOB.
3aBUCUMOCTh
CKOPOCTH PEAKIINH

obmue puzndeckue u
XMMHYECKHUE CBOMCTBA
METAJJIOB.

. XapaxkTepu3oBaTh
o01111e crnocoO0bl
MOJTyYEHHUS] METAJIOB.

. Cnenosathb
npaBuiiaM 0e30macHoOM
paboThI B J1abopaTopuu
IIPU UCIIOIb30BaHUU
XUMHUYECKOU MOCYIbI U
000pyIOBaHUSI.

. [IponsBoanTe
BBIYMCJICHMS 110
XUMHYECKUM
YpaBHEHUSIM.

. Hcnonb3oBarh
IIPY BBIMIOJIHEHUH
y4eOHBIX 3aTaHUI
TEKCThI YyueOHHKa,
CIIPaBOYHBIE MaTEpUAIIbI
(ITepuoauueckyto
CUCTEMY XUMHUUYECKUX
DJIEMEHTOB

. 1. Menpeneena,
Ta0JIUILy paCTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U
CoJICH B BOJE,
DIEKTPOXUMHUYECKUU PSJT
HaIpsKEHU METaJIoB).
. Hcnonb3oBarth
IIPY BBIMIOJIHEHUH
y4eOHBIX 3a/IaHUH U B
npoilecce
HCCJICIOBATEIILCKOM
NEeATeIbHOCTU HaYy4YHO-
MOMYJIIPHYIO
JUTEpaTypy
XHUMHYECKOT'O
COJIepKaHus,
CIIpaBOYHBIE MaTEpHUAIbI,
pecypebl MaTEpHETA




MeTalla ¢ KUCIOTOH
OT OPUPOJIBI
MeTaia.
Buiuucnenusn

— II0 YpaBHEHUAM
XUMHYECKHX
peaKLMii, €CIu OAUH
U3 peareHTOB
COAEPKUT MPUMECH

Tema 8.
Baxueiimue
METAJJIbI U UX

COCAUHCHUA
(16 1)

[[{enounkie
MeETaJlJIbl.
ITonoxxenue B
[Tepnoanueckoit
CUCTEME
XUMHUYECKHUX
3JIEMEHTOB

. . Menpeneena,
CTPOCHUE aTOMOB.
Haxoxnenue B
IIPUPO/IE.
duznyeckue u
XUMHUYECKHE
CBOMCTBa (Ha
NPUMEPE HATPHUS U
kanus). OKCUIBI U
TUJPOKCUIBI HATPUS
1 KaJus.
[Ipumenenue
IICJIOYHBIX
METAaJIJIOB U UX
COCJIMHCHMMU.
[[{e1oyHO3EMENBHBI
€ METaJlJIbl MarHuiu
1 KaJIBIUH,
CTPOEHUE aTOMOB.
ITonoxxenue B
[Tepunoanueckon
CHCTEME
XUMHUYECKHX
2JIEMECHTOB

. . Menpaeneena.
Haxoxnenue B
MIPUPO/IE.
duznyeckue u
XUMHUYECKUE
CBOMCTBA.
Baxmneiiiume

. OOBSICHATH 00IIHE
3aKOHOMEPHOCTH B
U3MEHECHHUHU CBOMCTB
2JIEMEHTOB-METAJIJIOB B
rpymnmnax u ux
COCMHEHUN C YYETOM
CTPOEHHUS UX aTOMOB.

. XapakTepu3oBaTh
dbusnueckue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEILIECTB
METAJJIOB U UX
COeMHEHUN (OKCHIOB,
TUIPOKCHUIOB, COJICH),
CHOCOOBI UX MOJIyYEHHS,
NPUMEHEHHUE U 3HAUYCHUE
B MIPUPOJIC U KU3HU
YyeJIoBeKa.

. Pacnio3naBatsk ¢
TTIOMOIIBIO
KaYECTBEHHBIX PEAKIINHI
HOHBI METAJJIOB
(Marsusi, aTtOMUHUS,
IIUHKA, JKeJe3a, MEIu).

. [Lmanuposars u
OCYILIECTBIISAThH Ha
MPAKTUKE XUMUUECKHE
AKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI,
JIeNaTh BBIBOJIBI 10
pe3yJibTaram
AKCIIEpUMEHTA.

. CnenoBath
npaBuiIaM 0e30MMacHOMN
paboThI B 1abopaTtopuu
IIPY UCTOJIb30BaHUU
XMMHUYECKOU MOCYIbI U
000pyIOBaHUS.

Poccuiickan
3NEeKTPOHHasA
wkona(P3LL)
https://resh.edu.ru/

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

COCJIMHECHMUS
Kaablus (OKCHI,
TUAPOKCHUI, COJIN).
JKEcTKOoCTh BOJBI 1
CIIOCOOEI €€
YCTpPaHCHUS.
AJTIOMUHHMN.
ITonoxenue B
[Tepunoanueckon
CUCTEME
XUMHYECKUX
3JIEMECHTOB

. 1. Menpeneena,
CTPOEHHE aTOMA.
Haxoxnenue B
MIPUPOJE.
dusnueckue u
XUMHYECKHEC
CBOMCTBA.
AMdoTepHbie
CBOMCTBA OKCHUJA U
TUJPOKCHUIA.
Kenezo.
ITonmoxxenue B
[Tepnoanueckoit
CHCTEME
XUMHYECKUX
2JIEMEHTOB

. . Menpeneena,
CTPOCHHUE aToOMa.
Haxoxnenue B
MIPUPO/IE.
dusnueckue u
XUMHYECKHEC
cBoiicTBa. OKCHUJIBI,
TUIPOKCHUIIBI M COJIU
xenesa(ll) u
xenesa(l1l).

JdemoHcTpanuu
B3aumoneiicteue
HaTpHUsl C BOJIOM.
OkpaivBaHue
MJIaMEHH HOHAMU
HATpUS U Kajusl.
OkpaivBaHue
IJIAMEHU MOHAMU

. [IpousBoaute
BBIYUCJICHUS 110
XUMUYECKUM
YPAaBHEHUSIM.

. BricTpauBath
pPa3BEPHYTHIC
MIICbMEHHBIE U YCTHBIC
OTBETHI C ONOPOH Ha
uH(popMaruio u3
y4eOHHMKa U CTIIPAaBOYHBIX
MaTepHaJIOB, IPAMOTHO
UCII0JIb30BaTh
V3YYEHHBINA TOHATUNHBIN
anmnapar Kypca XMMUH.

. Hcnons3oBath
IIPU BHITIOJTHEHUH
y4eOHBIX 3a/IaHUI U B
nporecce
UCCIIEI0BATEIIbCKON
NEATEIbHOCTA HAYYHO-
MONYJIAPHYIO
JIUTEPATYpPy
XUMUYECKOTO
coJiepKaHus,
CIIpaBOYHBIE MaTepHUabl,
pecypcel MaTEpHETA




KaJIBIIHUSL.
BzanmopeiicTBue
OKCHJIa KaJIBIHUA C
BOJIOM.
Buneomarepuansr:
TOpEHUE KeJie3a B
KHUCJIOPOJIE U XJIOPE.

JlaGopaTropHbie u
NMPAKTHYECKHE
padoThbI
JlabopamopHvie
onvimel.
O3HaKOMJICHHE C
oOpa3zamu
AITFIOMUHUS U €TO
CILJIaBOB.
AMdoTepHbie
CBOMCTBA
TUJIPOKCHUIA
aJIFIOMUHUS.
KauecTBeHHbBIC
peaKIuy Ha UOHBI
Keesa.
IIpaxmuueckue
pabompwi:

Ne 6. XKéctkocTh
BOJbI U METObI €€
YCTpaHCHUS.

Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBI
X 3aJ1a4 110 TEME
«MeTanib.
Buviuucnenus

— I10 ypaBHEHUAM
XAMHYECKHUX
peaKkiuii, €Civ OJUH
U3 pEareHTOB JIaH B
N30BITKE WA
COJICP>KUT NMPUMECH;
— MacCOBOM JOJIH
BBIX0/1a POAYKTA
peaKIu

Pa3nen 4. Xumus u okpy:kaomas cpeaa (3

4)

Tema 9. BemnecrBa
U MaTepu-
AJIbI B YKU3HU

Hosrie Matepuansl
Y TEXHOJIOTUHU.
BemectBa u

Xapaktepu3oBaTb

POJIb XUMHUU B
paszIMyHbIX chepax

Poccuiickan
3/1eKTPOHHasn
wKona(PaLW)
https://resh.edu.ru/



https://resh.edu.ru/

YyeJI0BEKa

(3 9)

PesepBHOE
Bpems (44)

MaTepualbl B
IMOBCEIHEBHOM
’KM3HH YEJIOBEKA.
XUMUS U 3I0POBBE.
beszonacHoe
HCIIOJIb30BaHHE
BEILIECTB U
XUMHAYECKHUX
peakiuii B ObITY.
[Ipuponnsie
HCTOYHUKH
YTJIEBOJIOPOJIOB
(Yyrosae, npupOAHBIN
ra3, HeQTh),
MPOAYKTHI UX
nepepaboTKU, UX
pOJIb B OBITY U
MIPOMBIIIJIEHHOCTH.
OCHOBBI
AKOJIOTUYECKOMN
rPaMOTHOCTH.
XHUMHYECKOE
3arps3HECHUE
OKpyXarouieu
cpeasl (IpeaeabHO
JTOMyCcTUMast
KOHIICHTpAIus
BemectB — [1JIK).
Ponb xumuu B
pelieHun
SKOJIOTHYSCKHUX
npobsiem

JIECITEIBbHOCTH JIIOJICH,
OCHOBHBIE BEIIECTBA U
MaTtepualbl,
MIPUMEHSIEMBIE B KU3HU
COBPEMEHHOTO
YeJI0BEKa.

. OOBACHATH
yclIoBUsI 0€3011aCHOTO
WCIIOJIb30BaHUs BEIIECTB
Y XUMUYECKUX pPEaKIun
B OBITY.

. AHaIM3UPOBATH U
KPUTHYECKHU OIIEHUBATh
UH(pOpMAIIUIO O BIUSHUI
MPOMBIILJICHHOCTH,
CEJILCKOT'0 X035 CTBA,
TpaHCIIOPTa U Ap. Ha
COCTOSIHUE OKPYXKaroLIEH
Cpenpl.

. YMeTh OKa3bIBaTh
MEPBYIO MOMOILIb ITPU
XUMHYECKUX OKOrax U
OTPaBJICHUSIX.

. [IprHMMAaTH
y4acTHe B 00CYKJIEHUU
npo0JieM XUMHUYECKON U
3KOJIOTUYECKOMN
HaIpPaBJICHHOCTH,
BBICKa3bIBATh
COOCTBEHHYIO TIO3UIIUIO
1o npobdyeme u
npeaiaraTb BO3MOXHBIE
IIYyTH €€ peLICHUs.

"Skysmart"
https://skysmart.ru/

"AKnacc"
https://www.yaklass.r

u/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

XUMIA 8 KIIACC FA30BbBII1 YPOBEHb: VUEBHUK JUJISI OBIIIEOBPA30OBAT
YYPEXIAEHNU O.C. TABPUEJISH M: [TIPOCBELIEHUE 2021

XUMHA . PABOYAA TETPA/Ib I[H}IUCAMOCTO}ITEHBHOIX [HOAIOTOBKHU "
OLEHKUA PE3VJIbTATOB YYEBHOU AEATEJIBHOCTHU 8 KITACC ®UIIA —



https://skysmart.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

KOJIbBHUKAM U YYHETUIIAM A.C. KOPOILEHKO, A.B. KYIILIOBA M: ACTPEJIb
20191

XUMIA 9 KITACC FA30BbIN YPOBEHB: YUEBHUK JIJIS1 OBIIIEOBPA30BAT
YUYPEXIAEHWU O.C. TABPUEJIAH M: ITPOCBEILIEHUE 2020

XUMUS . PABOYAS TETPA/Ib I[HHVCAMOCTOHTEHI)HOI?'I [HOAI'OTOBKU 1
OLEHKU PE3VJIbTATOB YYEBHOU AEATEJIBHOCTHU 9 KIIACC ®UIIA -
HKOJIbBHUKAM U YUHETHUIIAIM A.C. KOPOILEHKO, A.B. KVIILIOBA M: ACTPEJIb
2020r°

METOJUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

Xumust. 8 ki1.: KoHTposbHBIE U TpoBepoUYHbIe padboThl K yueOHuKy O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u ap. - M.: [lpoda, 2007.

Xumus. 9 ki1.: KoHTpoabHbIE U TpoBepoUHble paboThl K yueOHuKy O. C. ['abpuensna
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiakosa u ap. - M.: [lpoda, 2010.

["abpuensn O. C., Bockoboiinukosa H. I1., SurykoBa A. B. HacTtonbHast KHUTa yUuTENS.
Xumus. 8 ki1.: Merogudeckoe nocooue. - M.: Jlpoda, 2011.

I"abpuensu O. C., Octpoymos U. I'. HactonpHas kHura yuuresns. XuMus. 9 Ki1.:
Mertoanueckoe mocoodue. - M.: JIpoda, 2007.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/

https://chem-ege.sdamgia.ru/?redir

https://vrchemlab.ru/

https://uchi.ru/teachers/migration

https://vr-labs.ru/

OBOPYJIOBAHUE JJIs1 TPOBEJEHUSI JABOPATOPHBIX, IPAKTHYECKHX
PABOT, IEMOHCTPAIIUM

[Ipu pa3pabotke paboyeil mporpamMmbl B TEMAaTUYECKOM IUIAHUPOBAHWU  YUTEHBI
BO3MOXXHOCTH HCIIOJIb30BAHMS 3JIEKTPOHHBIX (LHU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB,
ABIIIOIIUXCS  y4eOHO-METOIUYECKUMH MaTepuasaMu (MyJIbTUMEAUMHBIE MPOrPaMMBI,


https://chem-ege.sdamgia.ru/?redir
https://vrchemlab.ru/
https://uchi.ru/teachers/migration
https://vr-labs.ru/

AIIEKTPOHHBIE YYEOHMKHM U 3aJaYHUKU, OJJIEKTPOHHBbIE OHOIMOTEKH, BHUPTyajbHbIC
1abopaTtopur, UTPOBbIE MPOTPaAMMBbI, KOJJIEKIUU HUPPOBBIX 00Pa30BaTEIbHBIX PECYPCOB),
UCIONB3YEMBIMU JUIsI OOY4YeHHS] ¥ BOCIUTAHHUS PA3JMYHBIX TPYII MOJb30BaTENeH,
MPE/ICTABJICHHBIMU B JJIGKTPOHHOM (LIM(POBOM) BHJIE M PEATUIYIOMIMMH JAUIAKTHYECKUE
Bo3moxkHocT WKT, comepkaHme KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00
00pa3oBaHUU.
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