


MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma o XUMHUH Ha YPOBHE OCHOBHOT'O O0IIEro oOpasoBaHHs COCTABIICHA HA OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHMs OCHOBHOH OOpa30oBaTENbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanusi, npencrasieHHEbix B @I'OC OO0, a takke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHLENIHNU MPErojaBaHus y4eOHOrO mpeamera
«Xumusy B 00pa3oBaTeNbHbIX opranm3auusx Poceuiickoit @enepaunn.

Pabouas mporpamma coctaBiieHa HA OCHOBE M COOTBETCTBYET TPEOOBAHMSAM:

» Oenepanbhblil 3akoH «O0 obpaszosanun B Poccuiickoii  @epeparuny ot 29.12.2012 Ne
273-®3 (c U3MEHEHHUsIMH U IOTIOJHEHUsIMH OT 24.09.2022 Ne 371-D3);

*DenepanbHbIii  TOCYIApPCTBEHHBIH OOpa3OBaTENBHBIA CTAaHIAPT OCHOBHOIO 0O0MIero
o0Opa3oBaHus, YTBEPKISHHBIN MPUKa3oM MuHUCTepCTBA NpocBelieHus Poccutickoii @enepanyu
ot 31.05.2021 Ne 287 (manee — @®I'OC ocHoBHOTO 00mero obpazosanus 2021 — ®I'OC OOO0-
2021);

*DenepanbHas oOpa3oBaTeNibHAsI MPOrpaMma OCHOBHOTO o0mero oOpasoBanus (nanee —
@OIT O00), yreepkaeHHass Mpuka3oM MUHUCTEPCTBA MpocBemeHus: Poccuiickoii @enepanmu
or 18.052023 Ne 370 «OO0 yrBepxkneHnn ¢enepaibHOH 0Opa30BATENbHON NPOrPaMMbI
OCHOBHOTO 001mero obpazoanus» (3aperucrpuposan 12.07.2023 Ne 74223);

*Cannrapusie npasmia CII 2.4.3648-20 «CanuTapHO-3MTUAEMHUOIOTHYECKHE TPeOOBaHMS
K OpPraHM3alysM BOCIHTaHHUA W OOY4YEHMs, OTHbIXa W O3AOPOBJICHMS AETEH M MOJOACKNN,
YTBEPKACHHBIX TOCTAHOBJIEHUEM [ TaBHOIO roCcy1apCTBEHHOIO CaHUTApHOro Bpada Poccuiickoit
Deneparun ot 28.09.2020 Ne28 (nanee — CII 2.4.3648-20);

*Canurapuble npasuna u Hopmel CanlluH 1.2.3685-21 «I'urneHndeckue HOpMaTUBBI U
TpeboBaHus k obecredeHUro 0e30macHOCTH U (Uin) Oe3BPETHOCTH ISl 4YejoBeka (HaKTOPOB
cpensl OOUTaHMS), YTBEPKIEHHBIX TOCTAHOBJIEHUEM [ TaBHOTO rOCyIapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoii @eneparym ot 28.01.2021 Ne2 (nanee - CanlluH 1.2.3685- 21);

*VYcraB MBOY COIII Ne 21 r. Canbcka;

*TTonoxenue o paboueii mporpamme yueOHBIX KypCOB, IPEAMETOB, TUCLUIUIAH (MOIYJIEH )
B MYHUIMNAJIbHOM  OIOJDKETHOM  00meoOpa3oBaTeIbHOM  YVUPEKIACHUH  CPEIHEH
obmeoOpazosarenbHOM mkobl Ne 21 r. Canbceka,

*Tlonoxenue o popmax, NIEPUOTUIHOCTH U MOPSIIKE TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTTecTaluu oOyJaromuxcs MYHHULUTIAIBHOTO OrOIKETHOTO
0011e00pa3oBaTebHOTO YUPEKISHUs cpeanHei ooimeobpaszoBaTenbHOl mkojbl Ne 21 . Canbeka;

*Kanennapusiii yueOnbIi rpaduk Ha 2023-2024 y4eOHBIN TOx;

* Pacriucanme ypokos Ha 2023-2024 yueGHbIH oA

IIporpamma mo XuMuM [OA€T TPEACTABICHHE O LeNsAX, oOmed crparerun oOydeHws,
BOCIIUTAHUSI W Pa3BUTHA OOYYAIOIIMXCS CPEeNCTBAMHU Yy4eOHOTO MpeaMeTra, yCTaHABJINBAET
o0s13aTeNbHOE TIPEAMETHOE CONEpIKaHHe, MPEenyCMaTPUBAET pacIpelesieHHe ero mo kKjaccam u
CTPYKTYpHUPOBAHHUE MO pa3fesiaM M TeMaM MPOrpaMMbl IO XUMHH, OTPENeIsieT KOJUIEeCTBEHHbIE
U KAa4eCTBEHHbIE XapaKTEPUCTUKU CONEP)KAHHs, PEKOMEHIYEMYIO IOCJIEAOBATENbHOCTD
U3YUCHHS] XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3CH, JIOTHKH y4eOHOTro
nporiecca, BO3PaCTHBIX OCOOEHHOCTEH OOYyHaIOLTNXCsI, OTPENesieT BO3MOKHOCTH MPeaMeTa st
peanmzanyu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHs OCHOBHOW 00pa3oBaTeNIbHON MPOTrpamMMbl Ha
yPOBHE OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHUI K pe3ysbTataM O0y4eHUs XUMHUU
HA YpOBHE LeJed W3y4eHUs] NpPEeAMETa W OCHOBHBIX BHIOB y4eOHO-NO3HABATENBLHOM
IeSATEIBHOCTH 00YHAIOIIEerocs 0 OCBOSHHIO YIeOHOTO COEPIKAHUSL.



3HaHUEe XUMUU CIYKUT OCHOBOH 1151 JOPMHPOBAHHUST MUPOBO33PEHUS OOYHAIOIIErOCs, €ro
NPEACTaBICHUN O MaTEePHUAIBHOM €IMHCTBE MUPA, BAKHYIO POJIb HIPAKOT (POPMHUPYEMbIE XUMUEH
NPEACTABICHUS O B3AMMOTIPEBPALICHUSX SHEPTHH M 00 HBOJIIOLIUH BEIIECTB B MPHUPOJE, O MyTAX
pewmieHust TIO0ANBHBIX MPOOJIEM  YCTOWYMBOIO pa3BUTHSL UYEJOBEYECTBA — CBIPHEBOH,
SHEPreTUYECKOH, MUIIEBOH M SKOJIOTHYECKOH O€30MacHOCTH, POOIeM 3paBOOXPAHEHHUSI.

H3zyuyenue xumuu:

CHOCOOCTBYET —peajn3alii BO3MOXHOCTEH JJIsl camMopasBUTHS U (POPMHPOBAHUS
KYJBTYPBI JIMYHOCTH, €€ 001el 1 PyHKIIMOHAIBHONW IPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBILUICHUS] U TBOPYECKUX CIOCOOHOCTEN OOyUaroIuxcs,
HABBIKOB  HMX  CAMOCTOSITENIBHON  y4eOHOH  AEATENbHOCTH,  SKCIIEPUMEHTANBHBIX |
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IIOBCEIHEBHOW JKM3HH, TaK H B
po(ecCHOHANTBHOM NesITEeNIbHOCTH,

3HAKOMHUT CO CHenu(UKON HAYyYHOTO MBIIUICHHUS, 3aKJIaIblBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HA €AMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAIIOM B (JOPMHPOBAHUHU
€CTeCTBEHHO--HAYYHOH TPAMOTHOCTH OOYHarOIUXCS;

CrocoOCTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUST K ©CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TIPUPOZE, K YENOBEKY, BHOCHT CBOH BKJAX B 3KOJOTHYECKOe OOpa3oBaHHE
00yHaroIuXcsl.

JlaHHbIe HampaByieHHs] B OOY4EHHH XMMHUU O0ECHeuMBArOTCs Creun(UKON comeprKaHus
yueOHOro TmpeaMera, KOTOPBIH SBJISETCS NEeNarorndeckd aganTHPOBAHHBIM OTPAKEHUEM
0a30BOH HAYKH XMMHHU Ha OTPENEIEHHOM STare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00Imero oOpa3oBaHHUs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCS CUCTEMBI MIEPBOHAYAIBHBIX TOHATHH XUMHH, OCHOB HEOPraHMYECKOW XUMHUU U
HEKOTOPBIX OTAENbHBIX 3HAUUMBIX MOHATUH OPraHn4eCKON XUMHHU.

CTpykTypa conmepkaHHs MPOrpaMMbl 10 XUMHH C(POPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CopeprkaHue CKIIAIbIBAETCS U3 CUCTEMbI NMOHATUH O XUMHUYECKOM
3JIEMEHTe M BELIECTBE W CHCTEMbl MOHATHH O Xumuueckoi peakumn. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPraHHU30BaHbl M0 MPUHLUIY IOCIEAOBATEIbHOIO Pa3BUTHUsl 3HAHWNH HA OCHOBE
TEOPETUUECKUX MIPEICTABIEHUI PA3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIAPHOTO Y4€HUsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepuoauueckoro 3axkoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH,

— Y4eHHsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3HU;

— IPEeACTaBICHUH 00 3JIEKTPOIUTHIECKOHN TUCCOLMALINHT BEIECTB B PACTBOPAx.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIENOBATENLHO OT OIHOTO YPOBHS K JPyroMmy,
BBITIONIHAA (YHKUUU OOBSCHEHHMS W TPOTHO3MPOBAHHUS CBOWCTB, CTPOEHHMS M BO3MOXKHOCTEH
MPaKTUYECKOTr0 MPUMEHEHHUs U NOJIy4YeHUsl U3Y4aeMbIX BEILECTB.

OcBoeHue mnporpamMmbel MO XUMHUH CIOCOOCTBYET (POPMHPOBAHHIO TPENCTABICHUS O
XUMHYECKOW COCTABJIAIOLIEN HAy4HOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHON MNPUPOABL,
LIEHHOCTHOTO OTHOIIEHUs K HAyYHOMY 3HAHUIO U METO/aM N03HaHus B Hayke. M3yueHne xumuu
NPOUCXOOUT C TPUBJICYCHHEM 3HAHUH M3 paHee M3YYCHHBIX Y4YeOHBIX TMPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy u3yueHnn XUMHH IPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XMMHUYECKOH HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH NESTEbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYphlL 3anada y4eOHOro mpenMera COCTOUT B (POPMHUPOBAHHUU
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COAEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHauaibHBIe XUMHYECKHE TOHSITHSA

IIpenmer xumuu. Pojgp XUMHUM B JKM3HU 4eJIOBeKa. XHMHsA B CHCTeMe HayK. Tena u
BellecTBa. Pusnueckue CBOWCTBA BeLIECTB. ArperatHoe cocrosiHue BeulecTB. [loHsATue o
METOax MO3HaHUs B XUMUU. UncTeie BemecTBa U cMecu. CriocoOrl pa3ieeHns cMeceil.

ATOMBI M MOJeKyJbl. XHUMHUYeCcKHe 3JeMEHTbl. CHMBOJBI XHMHUYECKUX 3JIEMEHTOB.
IIpoctble u crokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEeHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelecTs. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTENbHAsI MOJIEKYJISIpHAsT
Macca. MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH.

KonuuectBo BemectBa. Mosb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
Yrciia CTPYKTYPHBIX €IUHUL] BelecTBa. Pacuérel mo ¢popmynaM XUMUYECKHX COSIUHEHHHN.

Qduznuyeckue M XUMHUUYECKUE SIBJICHMs. XHUMHUYeckas peakuus U e€ NpU3HAKu. 3aKOoH
COXPaHEHHsI MacChl BEINECTB. XUMUYEeCKHe ypaBHeHUs. Kiaccupukanus XUMHYECKHX peakuuit
(coemuHeHUs, pa3NIoKEHUs], 3aMeIeHuUs1, OOMeHa).

Xumuueckuit IKCHEPUMEHM:

3HAKOMCTBO € XHMHUYECKOH MOCynoH, mpaBujamMu padoThl B JaOOpaTOPHH U MPUEMAMU
obOpaienust ¢ JabopaTOpHbIM OOOpPYAOBAaHUEM, U3YYCHHE U OMHMCaHue (PU3UYECKHX CBOWCTB
00pa31oB HEOPraHMYECKHNX BEIECTB, HabMroneHne pr3nuecKkuX (TUIaBJICHNE BOCKA, TASHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KHIIEHHE U KOHIEHCALUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAHUE MEIHOH MPOBOJIOKH, B3aUMOJEHCTBHE MeJla ¢ KUCIIOTOH) sIBJICHHH, HaOIoaeHne
U ONHUCAaHME TNPHU3HAKOB TNPOTEKAHUS XUMHUYECKHMX peakuui (pasjoXeHwe caxapa,
B3aMMOJIEHCTBHE CEPHOM KUCJIOTHI C XJIOPUAOM Oapusi, pasnoxenune ruapokcuna meau (1) mpu
HarpeBaHWHU, B3aWMOAEWCTBHE keje3a ¢ pactBopoMm coiu memu (II), usydenwe cmocoOoB
pa3zeneHusi cMecell: ¢ TOMOINBI0 MAarHuTa, (UIBTPOBAHHE, BBITAPUBAHHUE, IUCTHIUIALINS,
xpomarorpadusi, TPOBEACHHWE OYHUCTKH TIOBAapEHHOW COJHM, HAOMIONEHHEe W  OIMHCAHHE
pe3yJabTaTOB IPOBENEHUS ONBITAa, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHs MaccChl, CO3/laHue
MoJieNel MOJIEKYJ (IIapOCTEeP KHEBBIX).

Bakneiimue npeacTABHTEIH HEOPTAHUYECKHX BEIIECTB

Bosnyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — sjaeMeHT U IPOCTOE BEILIECTBO.
Haxoxxnenne kucnoposaa B npupoze, GU3NIeckue U XUMUIECKHE CBOHCTBA (PEaKLi TOPEHUsI).
Oxcunpl. Ilpumenenne xucnopoma. CnocoObl TOMYy4YEHHs KHUCIOpOna B JabopaTtopuu
npoMbiiieHHOCTH. Kpyrosopot kucinopona B mpupozae. O30H — ajutoTporHas MOTU(BHUKALIIHS
KHUCIOpoJa.

TermnoBoit 3pdeKT XUMHUYECKOH peakiuH, TEPMOXUMHUECKHE YPaBHEHMs, 5K30- U
SHAOTEePMHUYECKHE peakuuu. TOmIMBO: yrojbp M MeTaH. 3arps3HeHHe BO3/yXa, YCUJIEHHE
MapHUKOBOTO 3¢ deKTa, pa3pymeHue 030HOBOTO CIIOSL.

Bonmopon — oanemeHT u mnpocTtoe BeulecTBo. HaxoxkneHue Bomopona B IPUPOTE,
dusnyeckne U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CriocoObl mostyderns. Kuciorsl u comu.

MosipHbIit 00bEM Ta30B. Pacyérsl MO0 XUMHYECKUM YPABHEHUSIM.

dusnueckue cBoiicTBa BOAbL Boma kak pactBoputrens. Pactsopel. Hacbllnennele un
HEHAChILIEHHblE pacTBOpbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas J0Js BeELIECTBA B
pactBope. Xumuueckue cBoiictBa Boabl. OcHoBaHus. Pojbp pacTBOpOB B IpUPOAE U B KU3HU



yenoeka. KpyroBopoT Bonbl B mpupojae. 3arpsisHEHHE NMPUPOAHBIX Boa. OXpaHa M OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudpukauus nHeopranmueckux coeanHenmit. Oxcunbl. Kiaccudukarusi OKCHAOB:
coneodOpasyromue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIe) U HecosieoOpasyroue. Homenknarypa
oKcuaoB. Pusnyeckre U XMMUUeCKHe CBONCTBa OkcuaoB. IlonyueHue okcuuos.

OcnoBanus. Krnaccudukanmst OCHOBaHMH: IIENOYHM W HEPACTBOPHUMBIE OCHOBAHMSL
Homenknatypa ocHoBaHuil. PuU3MYECKHE M XUMHUYECKHE CBOMCTBa OCHOBaHUM. llomyuyeHue
OCHOBAHUH.

Kucnoter. Knaccupukanus kucnor. Homenknarypa kucnor. ®@usnueckue U XUMHUYECKHE
cBoiicTBa KUCIOT. Pan akrusnoctu Metainos H. H. bekerosa. [lonydenne kucnor.

Comu. Homenknatypa coneli. @usnueckne u XUMU4YeCKne cBoiicTBa cojeii. [lomyuenue
COJIEH.

I'enernueckas CBA3b MEXIY KJaCCaMH HEOPraHUYECKUX COCIUHEHUI.

Xumuueckuii IKCHEPUMEHM:

Ka4eCTBEHHOE OIPENeIeHHe CONEPKaHMs KHCIOPOAa B BO3AYXE, MOJydeHUe, coOupaHue,
pacrio3HaBaHWE M W3y4YEHHE CBOICTB KHCIOPOAA, HAONOACHWE B3aMMOJEHCTBHS BELIECTB C
KHCJIOPOIOM U YCJIOBHsI BOHUKHOBEHMSI M MPEKPALISHHs TOpeHusi (1mokapa), O3HAKOMIIEHHE C
oOpa3iaMu OKCHIOB M OIHMCAaHUE WX CBOWCTB, IOJIydeHHE, COOMpaHHUe, PaClO3HABAHHUE U
U3y4ueHHe CBOWMCTB Bojopoaa (ropeHue), Blaumopeiicteue Bomopoma ¢ okcupom memu (II)
(BO3MOKHO MCTOJIB30BAHUE BUICOMATEPUAJIOB), HAOIIOAEHHE O0OpPa3IOB BEIEeCTB KOJIMYECTBOM
1 Monb, uccnenoBaHne OCOOEHHOCTEH PACTBOPEHUS BEINECTB C PAa3IMYHOH PaCTBOPHMOCTBHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEI€HHON MacCOBOM JAOJied PacTBOPEHHOIO BEILIECTBA,
B3aMMOJIEHCTBHE BOJBl C MeTa/IaMH (HAaTpUeM W KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BUIEOMATEPHAJIOB), HUCCIEAOBAHHE OOpPa3slOB HEOPTaHMUECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOIIOIeHNe M3MEHEHHsT OKPACKH WHAWKATOPOB B PACTBOPAX KUCIIOT W LIENOYEH, M3ydeHHe
B3aumopeiicteust okcuma meau (1) ¢ pacTBOpOM CepHOUM KHCIOTBHI, KHCIOT C MeTaJlIaMH,
peakuuil HeWTpalu3alluM, T[OJyY€HHE HEepPacTBOPUMBIX OCHOBAHHUH, BBITECHEHHE OIHOIO
MeTaJjia IpyruM U3 pacTBOpa COJH, pelleHre SKCIIepUMEHTANBHBIX 3aa4 1o TeMe «BakHeliue
KJIaCChl HEOPraHUUECKHUX COEANHEHU .

Ilepuoanyecknn 3axoH u Ilepuoguyeckass cucrema xumudeckux jementos /I H.
Mengeneea. CTpoenne aToMOB. XHMH4YeCKasl CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEILHbIE
peaKkunu

IlepBrle TOMBITKM KJIacCU(PUKALMM XUMHUYECKHX 3JIeMEHTOB. [loHATHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMENIbHBIE METAJUIbI, TAJIOTCHbI, HHEPTHBIE Ta3bl).
DNeMeHTBhI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCHIBI U THAPOKCHIBL.

Ilepuonuueckuii 3akoH. llepumomnueckas cucrtemMa xumudeckux osiementos [[ M.
MenneneeBa. KopotkonepuomHast W uMHHOTEepHoAHAass (opmbl llepuoamueckoil CHUCTEMBI
xumuueckux syemeHToB I M. Mengeneesa. Ilepuoaplr u rpynmbl. DPU3HUECKUN CMBICT
MOPsAKOBOTO HOMEpPA, HOMEPOB MepPHOJia U TPYIIIbI 3JIEMEHTA.

Crtpoenne aromoB. CocraB aTtoMHbIX sfep. M3zorombl. Onexktpossl. CtpoeHue
3JIEKTPOHHBIX 000JIOUYEeK aTOMOB MepBbIX 20 XUMUYECKUX 3JIEeMEHTOB [lepuoanueckoii cucTembl
J. HW. Menneneea. XapakTepUCTHKA XUMHUYECKOrO »JJIEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepuonuueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs panyca aTOMOB XUMUYECKUX BJIEMEHTOB, METAJUINYECKUX U
HEMETAJIJIMUYEeCKUX CBOICTB IO rpymmaM U Mepuoiam.



3nauenue Ilepuoanueckoro 3akoHa u Ilepuonuyeckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB
IU1s1 pa3BUTHs Hayku U npakTuku. 1. 1. MenaeneeB — yu€HbIN U TpaskIaHUH.

XuMudeckas CBSI3b. KoBanenTHast (oApHast u HETIOJISIPHAT) CBSI3b.
DNIeKTPOOTPULIATEIbHOCTD XUMHUYECKUX 3J1eMEeHTOB. MOHHAas CBs3b.

Crenenp  oxucneHus. OKHCIUTENbHO--BOCCTAHOBUTENbHbIE  peakiuu. IIponeccsl
OKHUCJIEHUsI U BOCCTaHOBJIEHUs.. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil Ikcnepumenm:

u3yueHne oOpa3LoB BEINECTB METAJUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHAA
LIMHKa C pacTBOPaMM KUCJIOT U ILIeJo4eill, MpOBedeHNe ONBITOB, WITIOCTPUPYIOLUINX IMPUMEpPHI
OKHUCITUTENIbHO-BOCCTAHOBUTEINIbHBIX PeaKIHii (TOPEHHE, PEAKLIUU PA3JIOKEHUS], COSIUHEHNS ).

Meosicnpeomemusie ceasu

Peanuzanus MeXnpeaMeTHBIX CBs3€l MPU U3yUY€HUU XMMHU B 8 Kjlacce OCYLIEeCTBJAETCS
yepe3 UCIOJb30BAHHE KaK OOIMUX €CTeCTBEHHO--HAYYHBIX TMOHSTHHA, TaK M MOHATHUH,
SIBJISIFOILIMXCS] CUCTEMHBIMH JUJIsl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LINKJIA.

OOune ecTeCTBEHHO--HAyYHbIE TIOHSATHUS. HAYYHBbIH (DaKkT, TUMOTE3a, TEOPHs, 3aKOH,
aHamu3,  CHUHTe3,  KilacCHpUKAILUs,  MEePHOAWYHOCTb,  HAONIOACHHWE,  IKCIIEPHMEHT,
MOJI€IUPOBaHUE, U3MEPEHUE, MOJEIb, IBJICHUE.

®dusuka: Marepus, aToM, O3JIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKIWJ, H30TOIBI,
PamMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPHUUECKUH 3apsil, BEIIECTBO, TEJO, OOBEM, arperaTHoe
COCTOSIHME BELIeCTBA, ra3, (U3NYECKHe BEJNYHMHBI, €IUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3Bé3anl, CoHIe.

Buonorus: ¢potocunTes, nbixanue, duocdepa.

I'eorpagus:  atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOXbI, IOJIE3HBIC
HCKOIaeMble, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKAas1 peaKiusi

Ilepuonuueckuii 3akoH. llepmonnueckas cucrema xumudeckux osnementos [[ H.
Menpeneesa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBONCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kaius, KalbLiud M UX COEIUHEHUH B COOTBETCTBUU C
noJio’keHueM 351eMeHToB B [lepuonnyeckoii cucteMe U CTPOEHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHUIbl XUMHUYECKONH CBs3U. TUMBl KPUCTAIUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOHCTB BEIECTBA OT THUIA KPUCTAJIMYECKONH PElETKH M BUAA XUMUYECKOU
CBSI3H.

Knaccupukanmss m HOMEHKJIATypa HEOPTaHWYECKHUX BEIIECTB. XHMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3NYHbIM KJ1accaM HEOPraHUYeCKUX COEIUHEHMH, reHeTHdecKast
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccupukanms XUMUYECKHX PEaKLUUil MO Pa3JIMYHBIM MPU3HAKaM (TI0 YUCITy W COCTABY
YUaCTBYIOLIMX B PEAKUUU BELIECTB, MO TerioBoMy 3(QexTy, Mo H3MEHEHUIO CTeneHen
OKHUCIJIEHUs] XUMHUYECKHUX 3JIEMEHTOB, IO OOPaTUMOCTH, MO YYaCTHUIO KaTalM3aTropa). JK30- H
SHAOTEPMHUUYECKHE PEaKLH, TEPMOXUMHUUECKHUE YPABHEHUS.

ITonsiTe 0 ckopocTn XuUMU4ecKOH peakiuu. IlonaTrue o6 oOpaTUMBIX U HEOOPATUMBIX
xumudeckux peaxkuusx. [IoHATHE O TOMOre€HHBIX U TeTePOreHHBIX peakuusx. Ilonstue o
katanuse. lloHsarue o XumMuueckoM paBHOBecHU. DakTOpbl, BIMSOIIME HAa CKOPOCTh
XUMHUYECKON peakLuu U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.



OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, JJICKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBHTENBbHOW peakiuu. COCTaBleHHE YPaBHEHUIH OKHCIHTEIbHO--BOCCTAHOBHUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHIEM METO/A JIEKTPOHHOTO OanaHca.

Teopust 2neKTPOIUTHUECKON AUCCOLMALIUU. DJEKTPOJIUTHI U HE3JIEKTPOJUThl. KaTnoHsl,
AaHMOHBL. MeXaHW3M JAMCCOLMAINH BEINeCTB C PAa3JUYHbIMH BHUAAMU XHUMHYECKOH CBSI3U.
Crenenb aucconuanui. CUIbHBIE U CA0BIE DIEKTPOJIUTHL

Peakunn nonHoro oOMeHa. YCJIOBUS NMPOTEKaHHs PEAKLUUH MOHHOTO OOMEHa, MOJIHBIE U
COKpallléHHble MOHHbIE ypaBHEHUsl peakuuil. CBOICTBa KHCJIOT, OCHOBaHUIl U cOJiell B CBeTe
NpeAcTaBIeHUN 00 3JEKTPOSUTHYECKON nucconnanui. KauecTBeHHble peakiui Ha HOHBI.
[TonsiTue 0 ruapoIU3E CONEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C MOJENISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEINECTB —
METAJUIOB M HeMeTauloB (rpadura W anmasa), CJIOKHBIX BEIECTB (XJOpHAa HATPHs),
UCCIIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEaKIHH OT BO3ACHUCTBHUS PA3IHUHBIX
(akTOpOB, HMCCIENOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCa AMCCOLMALNN
KUCJIOT, INeJo4Yed u coiel (BO3MOJKHO HCIIOJIb30BAaHHE BHUICO MAaTEPHANIOB), MPOBEACHUE
OTIBITOB, WJUTFOCTPUPYIOLUIUX IMPHU3HAKH MPOTEKAHUsS peaknuii moHHOro odmeHa (oOpasoBaHue
ocazka, BBIICJNEHHE ra3a, 00pa3oBaHME BOJBI), OMBITOB, WLIFOCTPUPYIOLUIUX MPUMEPHI
OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIX PEAaKIi (FOpEeHHE, PEeaKLUH PasjoXKEeHUs, COCAMHEHUs),
pacro3HaBaHHE HEOPraHWYECKUX BEINECTB C IMOMOIIBI0 KAYECTBEHHBIX PEAKIHH Ha HOHBI,
peLIeHNe YKCIIEPUMEHTAIBHBIX 3a1ad.

Hemerannbl u X coeqTUHEHUS

OOmast xapakrepucTika rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEPHbIE
crernieHu okucieHus. CTpoeHne M (U3NYECKUE CBOWCTBA TMPOCTHIX BELIECTB — TaJIOT€HOB.
XuUMHUUECKHEe CBOICTBa Ha TpuMepe Xiopa (B3auMOIEHCTBHE C MeTajulaMH, HeMETaJUIaMU,
menoyamu). Xuoposogopoa. ConsiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHne. JleficTBre XJIopa U XJIOPOBOIOPOIa Ha OPraHU3M 4esloBeka. BaxkHeme Xmopuasl
U MX HaXOX/ICHUE B MIPUPOAE.

OOmiast xapakrepuctika 3JeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHs] aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue W (QU3MUECKHe CBOHCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Aa M CEephl. AJUIOTPOIHBIE MOAM(PHUKALNN KHCIOPOAAa M Cepbl. XMMUYECKHE CBOHCTBA
cepel. CepoBomopon, CTpoeHue, (u3NYecKue W XUMHUUecKue cBoHcTBa. OKCHIBI CEephl Kak
NPEACTABUTENN KUCJIOTHBIX OKCHUAOB. CepHast KUCIOTa, (PU3NUECKHE M XUMHYECKHE CBOWMCTBA
(o0mue kak MpPencTaBUTENsl Kjacca KHUCIOT W crerudpuueckue). XUMHUYECKHE PEaKLUH,
JeKallue B OCHOBE MPOMBIILIEHHOTO crocoda MoJydeHHsl CepHOH KuCioTel. IlpuMeHeHue
cepHO kucaoThl. COJM CepHOI KHCIIOTHI, KAaUeCTBEHHAs peakLus Ha cyibdar-noH. HaxoxneHnue
ceppl M €€ COCOUHEHWH B MpHpPOnIe. XHUMHYECKOE 3arpsisHEHHE OKpPY)KAKoLIeH cpeabl
COCOMHEHUSMH Cepbl (KHCIOTHBIE IOXAH, 3arpsi3HEHHE BO3JyXa M BOIOEMOB), CIIOCOOBI €ro
NPEIOTBPALLEHHS.

OOmast xapakTepuctuka 3jgeMeHTOB VA-rpynmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCIeHHs. A30T, paclnpocTpaHeHHe B mpupone, (U3NYecKue u
XHUMHYeCKHe cBOHCTBA. KpyroBopoT a3ora B nmpupoae. AMMHUAK, €ro PU3HUecKue 1 XUMHUECKHE
CBO¥CTBA, MoyueHne u npuMeHeHne. Coau aMMOHUS, UX (U3NIECKHE U XUMHUYECKHE CBOICTBA,
npuMeHeHne. KadecTBeHHasi peakuusi Ha MOHBI aMMOHHUS. A30THash KHCIOTa, €€ TMOJy4eHHUE,
dusnyeckue M XUMHUYECKHE CBOiicTBa (OOLIME Kak TPENCTaBUTENs Kjacca KUCIOT U
cneunpuyeckue). Mcnonp3oBaHWE HHUTPATOB M COJIEH aMMOHHS B KAaueCTBE MUHEPAJbHBIX
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ynobpernii. XMMHYECKOEe 3arpsi3HEHHE OKPYKAIOLIeH Cpeabl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE
IOXAH, 3arps3HEHUE BO3JyXa, MOYBbI U BOAOEMOB). Pochop, amnoTponHble MOAMPUKALUU
dochopa, pusnueckne n xumuueckue cpoiicta. Oxcun docdopa (V) u dochopHas KucioTa,
¢dusnyeckue M XUMHYECKHE CBOICTBa, monyueHue. HcmompzoBanue ¢ocdhaToB B KadecTBe
MUHEPaIbHBIX yIOOpEHHH.

OOmast xapakrepuctuka 3jJeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHs] aTOMOB,
XapaKTEPHbIE CTETIEHN OKUCJIEHHsI. YTJIepPO, aUIOTPONHbIE MOIU(PHUKALINH, PACTIPOCTPAHEHUE B
npupoze, pusmueckue u Xumudeckue cBoicTea. Ancopbums. KpyrosopoT yriepona B npupoae.
Oxcunpl yriaepona, ux GuU3ndeckne U XUMHUYECKHUE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHEe. DKOJIOTHYeCKre MpodiieMbl, CBsi3aHHBbIe ¢ OKcuaoMm yriepona (IV),
THNOTe3a rII00AJIBHOTO MOTEIICHUsT KJIMMAaTa, MapHUKOBBIM 3¢ ¢eKkT. YroapHas KHCIoTa u €€
cony, UX (PU3MUECKHMe U XUMUYECKHE CBOHCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-moHbL.  Mcmonb3oBaHume — kapOOHaToB B OBITY, MEAWLIUHE,
MPOMBIIIJIEHHOCTH U CEIIbCKOM XO3SIHCTBE.

[TepBoHavanbHBIE MOHATHA OO0 OPraHUYECKHX BEINECTBAX KaK O COCAMHEHHSIX YIiepona
(MeraH, 5TaH, STWIEH, aUETHJIEH, 3TAaHOJ, TIJHLEPHH, YKCyCHas kuciorta). IIpuponHbie
UCTOYHUKH YTJIEBOAOPOAOB (Yrojib, MPUPOAHBIA ra3, He(PpTh), MPOAYKTH HX MepepaboTKu
(6eH3uH), UX pOJib B OBITY M MPOMBIIIJIEHHOCTH. [IoHATHE O OUONOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBojaXx — W WX pPOJHM B JKH3HH 4YelOBeKa. MarepuajibHOE EIUHCTBO
OPraHUYeCKUX U HEOPTaHUUECKUX COCAMHEHU.

Kpemunii, ero ¢musuueckue M XUMHUYECKHE CBOWCTBA, MOJY4YEHHE U MPHMEHEHHE.
Coenunennst kpemHus B mnpupone. OOmue mnpencrasneHust o6 oxcuae kpemausa (IV) wu
KpeMHUEBO kucnoTe. CHIIMKATHI, UX UCIIOIB30BaHUE B OBITY, B MPOMBIIIJICHHOCTU. Baskuelmne
CTPOUTENIbHbIE MaTepHalibl. KepaMuKa, CTEKJIO, LIeMeHT, OeToH, xene300eroH. IIpoOiembl
0e301acHOro MUCIOJIb30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEIHEBHOMN JKU3HH.

Xumuueckuit IKCnepumMenm:

u3yueHne oOpa3loB HEOPraHUYECKHX BEINECTB, CBOWCTB COJITHOW KHCJOTHI, MPOBENEHUE
KAQ4eCTBEHHBIX PEAKLUWH Ha XJOPUA-HOHBI U HAONIONEHUE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxkaromme (PU3NIECKNe U XUMHUYECKHE CBOHCTBA TaJIOTEHOB M MX COEOUHEHUN (BO3MOKHO
UCIIOJIb30BAHUE BHIEOMATEPHANIOB), O3HAKOMJIEHHE C 00pasnamu XJOPUAOB (TaJIOT€HHIOB),
O3HaKOMJIEHHE ¢ oOpasuamu cepbl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJb30BaHUE
BUJEOMATepUANOB), HabmroAeHWe mpolecca OOyriuBaHUS — caxapa TMOJ  JSHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yYeHHE XMMUYECKHX CBOMCTB pa30aBieHHON CepHOM
KHCJIOTBI, TIPOBEIEHNE KAUECTBEHHOW peakinH Ha CyJb(aT-nOH M HaONIOJAeHHE TMpPU3HAKA €&
NPOTEKaHMs, O3HAKOMJICHHE C (pu3muecKuMH CBOHCTBaMM a30Ta, ¢ochopa U MX COCAMHEHUH
(BO3MOXKHO HCIIOJIb30BAaHUE BHAEOMATEPHAIIOB), 00pasLiaMu a30THBIX U (POChHOPHBIX yIOOpEHHIA,
noJiydeHue, coOupaHue, pacro3HaBaHWE ¢ U3Y4YEHHE CBOWCTB AaMMHaKa, IPOBEACHUE
KA4eCTBEHHBIX peaKkUUid Ha HMOH aMMOHMA M (ocdarT-MOH W H3yUYEHUE MPHU3HAKOB UX
NPOTEKAHMs, B3aUMOJEHCTBHE KOHLIEHTPUPOBAHHONW A30THOM KHCIOTHI C MeAbI0 (BO3MOXKHO
UCIIOJIb30BAHME BHUIEOMATEPUANIOB), M3YUEHHE MOIENel KPUCTAIUIMYECKHX pEHIETOK aiMasa,
rpadurta, (QyjuiepeHa, O3HAKOMIJIEHHE C TMPOIEeCCOM aacopOLUuu PAaCTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOras3a, MoJiydeHrue, COOUpaHne, pacrlo3HaBaHUe
U M3Y4YEHHUE CBOWCTB YIJIEKHCIOrO ra3a, MpPOBEICHHE KAaueCTBEHHBIX peakuUuii Ha kapOoHAT U
CIUIMKAT-MOHbl W M3Y4Y€HHE TNPU3HAKOB HUX TMPOTEKaHMs, O3HAKOMJICHHE C NPOAyKUUEH
CHJIMKATHON MPOMBILLICHHOCTH, PEIIeHHEe 3KCIePHUMEHTANbHBIX 3a/1a4 1o Teme «Bakneiimune
HEMETAJUTbI U MX COSITUHEHUSDY.



MeTanabl 1 UX COeIMHEHUSA

OOmiast xapakTepUCTHKA XUMHYECKHX OJJIEMEHTOB — META/UIOB HAa OCHOBAHUU HX
nojiockeHus B [lepuonnueckoii cucreme xummudeckux 3aeMeHToB [ 1. Menneneesa u ctpoeHus
atomoB. CtpoeHue MerauioB. MeTanauueckass CBs3b M MeTajuIM4ecKas KpUCTaJuIUdecKas
pelmérka. DNeKTPOXUMHYECKUH psil HanpsokeHUH MeTannoB. Pusnueckue M XUMHUUECKHE
cBoiicTBa MetayyioB. Obuue crocoOsl nmosydeHus: Metawios. [ToHsITHE O KOPPO3UH METAJUIOB,
OCHOBHBIE CTTIOCOOBI 3aIIUTHI UX OT Koppo3uu. Cruiassl (CTajib, 4yryH, IOPATIOMUHUN, OpOH3a) U
UX NPUMEHEHHE B OBITY U MPOMBIIILJICHHOCTH.

[Mlenounsie MeTawIbl: nojokeHue B [lepuoandeckoil cucteMe XuMHUECKUX 3JIEMEHTOB /1.
H. Menneneesa, CTpOeHHE UX aTOMOB, HaxOXJAeHHE B mpupoae. dusmyeckue U XUMUYECKUE
cBO¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUABI HATPUs U Kanus. [lpumenenne
LIEJOYHBIX METAJUIOB U UX COCUHEHUN.

IllenoyHO3eMeNbHBIE METANIbl MAarHUM M KaJbLMi: nosoxeHue B llepuonnyeckon
cucreme xumudeckux syemMeHToB J[. M. MeHneneeBa, CTpO€HHE HUX aTOMOB, HaXxOXXICHHUE B
npupoae. Pusnyueckne U XUMHYECKUE CBOMCTBA MarHusl U Kanblus. BakHeillue coenuHeHus
KanbIus (OKCHUI, THIPOKCU, CoH). JKECTKOCTDh BOIBI U CIIOCOOBI €€ YCTPAHEHHSI.

Amomunuil: nonoxenue B Ilepuonudeckoil cucteme xumuueckux snemeHtos [[. H.
Menneneesa, CTpOEHHE aTOMA, HaXOXKACHHUE B Npupoae. Pusnueckue U XMMHUYECKHE CBOWCTBA
amoMUHUS. AMpOTEpHBIE CBOICTBA OKCHUIA U THAPOKCHIA ATFOMUHUSL.

Keneszo: mnonoxenne B Ilepuoanueckoil cucreMe Xumuyeckux snemeHtos [ H.
Menneneesa, CTpOEHHE aTOMA, HAXOXKACHUE B npupoje. Pu3ndeckue U XUMHUYECKUE CBONCTBA
xene3a. Oxcupael, ruapokcunsl U conu kenesa (II) m xemesa (III), mx cocras, cBoicTBa H
MOJIy4EeHHE.

Xumuueckuiit IKCHEPUMEHM:

O3HaKOMJIEHHE ¢ oOpa3laMH METaUIOB U CIUIABOB, UX (PU3UYECKUMH CBOICTBaMH,
U3yUYEHHE PEe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOYKHO HCIIOJIb30BAHHE BUAECOMATEPHAIIOB),
0coOeHHOCTEH B3aUMOEHCTBHS OKCHIA KAJIBIIMSI U HATPUS C BOJOH (BO3MOXKHO HMCIOJIb30BAHNE
BUIEOMATEPHANIOB), HCCJIEAOBAHUE CBONCTB JKECTKOM BOJIBI, MpOLIECCa TOPEHHs JKele3a B
Kuciopone  (BO3MOXKHO — HCIOJB30BAHHWE  BUIEOMATEPHAJIOB), TNPU3HAKOB  MPOTEKAHUS
KAQ4eCTBEHHBIX PEAKIM HAa MOHBI. MarHUs, KaJblWs, aIFOMUHUSA, IHHKA, xkene3a (II) u xenesa
(D), menu (I1), HaOaromeHME W OMUCAHKE MPOIECCOB OKPAINMBAHUS TJIAMEHH MOHAMU HATPUS,
KaJIusg W KaJblusl (BO3MOXKHO HCIIOJIB30BAHUE BHIEOMATEPUANIOB), HCCIEIOBaHNE aM(POTEPHBIX
CBOWCTB I'MIPOKCHJIA AJIFOMUHUS U THAPOKCUA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
Teme «BaxkHene MeTamibl U UX COEIUHEHUSD).

XHMHS H OKpYXKaKOIIas cpeaa

Bemectsa 1 MaTepuanbl B MOBCEIHEBHON JKM3HU 4eJIOBEKa. be3onacHoe MCnosb30BaHUE
BEIIECTB U XUMHUYECKHX peakuuii B ObiTy. IlepBas moMomp mHpH XUMHUYECKUX OXKOTax MU
OTPABJICHUSIX.

XUMHUUECKOe 3arpsi3HEHHe OKPYKAoLIei cpepl (MpeaenbHas A0MyCcTUMast KOHIEHTPaLns
BemecTs, nanee — [1JIK). Poap xuMuu B permeHnn 3K0J0rH4ecKuX mpoodem.

Xumuueckuit IKCHepUMEHm:

u3yueHne o0pas3oB MaTepHaNoB (CTEKIIO, CTIUIABbI METAJUIOB, MTOJIUMEPHBIE MAaTEPHAIIBI).

Mesxcnpeomemnule cesnasu

Peanusanus MeXNpeaMETHBIX CBA3EH IMPU U3YYEHUH XUMHUH B 9 Kiacce OCyLIEeCTBIISIETCS
yepe3 HCIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHITHH, TaK W MOHATHH,
SIBJISIFOLUXCS] CHCTEMHBIMU AJI1 OTAENIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO0mue ecTeCTBeHHO-HAYYHbIE TOHSTHS. HAy4YHBIH (DakT, THUIOTE3a, 3aKOH, TEOpus,
aHaus, CUHTE3, KJaccuuKarmsi, MEPUOIUYHOCTD, HaOJIOZIeHNe,  SKCIIEPUMEHT,
MOJIETUPOBAHUE, H3MEPEHUE, MOJEITb, SIBJICHHE, TAPHUKOBBIN 3()(DEeKT, TEXHOOT S, MaTEPHAIIBI.

®usuka: marepus, aToM, »BJEKTPOH, NPOTOH, HEWUTPOH, HOH,
PAaoUOAKTUBHOCTb, MOJIEKYJA, OJIEKTPUYECKHI 3apsi, MPOBOAHUKH, TMOJYIPOBOAHUKH,
OUSJIEKTPUKH, (HOTOSJIEMEHT, BEIEeCTBO, TeJI0, O0BEM, arperaTHoe COCTOSHHE BEIIEeCTBA, ras,

HYKJIUJ, W30TOIMBI,

pacTBOp, pacCTBOPHUMOCTb, KPUCTAJUTMUECKAs pEIIETKA, CIUIABbL, (PU3UYECKHUE BEIUYHHBI,
eIUHHLIbI U3MEPEHHs1, KOCMUYECKOe MPOCTPAHCTBO, TIAHEThI, 3B&3/1bl, COJHIIE.

Buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEPAJbHbIE YIOOpEHUs,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEIECTBA.

I'eorpadusi:  atmocdepa, ruapocdepa, MHHEpabl, TOPHBIE IOPOXbI, IOJIE3HBIC
HCKOTAaeMble, TOIJIMBO, BOJHbBIE PECYPCHL
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INTPOI'PAMMBLI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaTBl OCBOEHUS NPOTPAMMBbI OCHOBHOTO oO0miero o0pa3oBaHuUs
IOCTUTAIOTCS B XOZ€ OOYYEHHs] XUMUHU B €AMHCTBE Y4eOHOU M BOCITUTATEILHON e TEIbHOCTH B
COOTBETCTBUM C  TPAAWLUOHHBIMH  POCCHUHCKHMH  COLMOKYJBTYPHBIMH W  JTyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMH, TMPUHSTHIMH B OOINECTBE MPaBWJIAMH W HOPMaMH IOBENEHUS U
CHOCOOCTBYIOT IPOLIECCaM CAMOTIO3HAHMS, CAMOPA3BUTHS M COLMATIM3AINN OOYJaOLITUXCS.

JIMYHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTb OOYYAKOIIUXCS PYKOBOACTBOBATHCS
CHCTEMOH TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMH M PAaCIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B HaCTH:

1) naTpHOTHYECKOr0 BOCHUTAHUA:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIENNIO, TIOHUMAaHHs 3HAYEHUS XUMHUYECKOH HAayKH B JKU3HHM COBPEMEHHOrO OOIIecTBa,
CHOCOOHOCTH BJIQAETh TOCTOBEPHONW MH(pOpPMAaLME O MepeaoBbIX NOCTHKEHHAX U OTKPBITHSIIX
MHUPOBOH M OTE€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpONCTBE
Mupa 1 o011ecTBa,;

2) rpa)aaHCKOro BOCIIUTAHUS:

NPEACTaBICHUST O COLMAJBHBIX HOPMAaxX M MPaBUJIAX MEXJIMYHOCTHBIX OTHOIIGHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIE3HOW,
yueOHO-UCCNeIOBATEIbCKON, TBOPUECKOM M JAPYrHMX BHUAAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH NESITEIbHOCTH MPH BBITIOJHEHUN YIeOHBIX, TO3HABATEIbHBIX 331a4,
BBIMIOJIHEHUN XMMHUYECKHX 3KCIEPUMEHTOB, CO3MaHUU Y4YeOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOTIOHIMAHUIO W B3aMMOIIOMOINU B TpoLecce 3TOH y4eOHOH IesiTeIbHOCTH, TOTOBHOCTH
OLICHMBATb CBOE TIOBENEHHWE W TIOCTYNKH CBOUX TOBAPHUINEH C TO3WLUH HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBHIA MTOCTYIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMSA '

MHUpPOBO33PEHUYECKHE  TPEACTABICHUS O  BEIIECTBE W  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOIINE OCHOBY JUIS
NOHMMAHHUsI  CYI[HOCTH HAyYHOH KapTHHbI MHpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS MPHPOIBI, B3AUMOCBA3SIX YENIOBEKA C MPHPOTHONW CPEemoi, O POJH
XMUMHH B TIO3HAHUH STHX 3aKOHOMEPHOCTEH,

[IO3HABATEIbHbIE MOTHBBI, HANPABJICHHbIE HAa IOJIYYEHHE HOBBIX 3HAHUH MO XHUMUH,
HeoOXonuMble Uil OOBSCHEHHsT HAOMIOAaeMbIX MPOLIECCOB W SIBJICHMH, IO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON PadOThI
¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOH JMTEPATypOH, AOCTYNHBIMH TEXHUYECKUMH CPEACTBAMHU
UH(POPMALMOHHBIX TEXHOJIOT U,

uHTEepec K OOYYeHMIO M TIO3HAHHIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUI0, MPOEKTHOW M HCCIENOBATEIbCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH B YPOBHs OOyYEeHHUs B JATbHEHIIIEM;

4) popMupOBAHHSA KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE LEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0pPOBBIH 00pa3s JKU3HH, OCO3HAHME IIOCIEACTBUH W HEMPHUSATHE BPEAHBIX
NpUBBIYEK (YIOTPEONIEHUsT aNKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COONIOIEHHS
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npaBui 0€30MacHOCTH MpH OOpalleHNH ¢ XUMHUYECKHMMH BELIECTBAMHU B OBITY W peajbHOMN
JKU3HH,

5) TpyaoBoro BocnuTaHus:

UHTEPEC K MPAKTHYECKOMY M3YUEHUIO MPO(ECcCHii U Tpyaa PasudHOrO PoAa, YBAKEHHE K
TPyAy MW pe3yibTaTaM TPYAOBOH MAEATENbHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHHUs
NPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAaHHBIH BBHIOOP WHAWBHUAYAJIBHOW TPaeKTOPUHU
NPOACIDKEHUsT OOpa30BaHUSl C yUYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
oOIIeCTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycrneurHol mpodecCHOHATBbHON AEATENbHOCTH U
Pa3BUTHSI HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aJalITUPOBATHCS B MPOGECCHOHAIBHOHN Cpefe;

6) 3K0/I0rH4eCKOro BOCIIMTAHUA:

SKOJIOTMYECKH Lie1eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK UCTOYHHKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIEeCTBOBAHHs, NMOHUMAaHHE LEHHOCTH 30pOBOro M OezomacHOro obpasza KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY M IICHXUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOIOCHHS MPaBUi 0€30MaCHOTO NOBEIACHUS MTPH paboTe C BEIEeCTBAMH,
a TaK)Ke B CUTYALMSIX, YTPOKAIOIIHX 3I0POBBIO M KU3HU JIFOACH;

CHOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydaeMble NMPH H3YYEHUU XUMHHU, U PELISHHS
3a7a4, CBSI3aHHBIX C OKPY’KAIOLIEH NPUPOIHON CPEIOH, sl MOBBILIEHUS YPOBHS 3KOJOTHUYECKOM
KYJBTYPBI, OCO3HAHMS TNIOOANBHOTO XapakTepa 3KOJOTHUECKUX MPOoOJieM U MyTed UX peLieHHs
MOCPENCTBOM METOAOB XMMHUH, SKOJIOTHUYECKOTO MBILLIEHHS], YMEHHUSI PYKOBOJCTBOBATBHCA UM B
MO3HABATENbHON, KOMMYHUKATUBHON U COLIUAILHON MIPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranmpenMeTHBIX Pe3yJbTATOB BBIACISIIOT 3HAYMMBIE Ui (POPMHUPOBAHUS
MHUPOBO33PEHUST OOLIEeHayYHbIe MOHATHS (3aKOH, TEOPHs, MPUHLIMNII, THIOTE3a, (aKT, CUCTEMA,
NpPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOPbIe UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJIIIOT Ha OCHOBE 3HAHUH U3 3THUX NMPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAYYHOH KapTHHE MHpPA, U YHHBEpCAJbHbIe yueOHbIEe NeHCTBHA (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJSITUBHBIE), KOTOpbIE OOecreunBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4eOHON AEATEIbHOCTH.

Ilo3naBaTebHBIE YHUBEPCAJbHBIE YUeOHbIE 1eHCTBUSA

ba3oBble joruyeckue aeicTBus:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTHYECKOTO MBIIIJIEHUS TPH OCBOCHUHM 3HAHUH:
pPacKpBIBaTh CMBICT XUMHUYECKMX TOHATHH (BBIACTSATH HMX XapakTepHbIE IPH3HAKH,
yCTAHABJIMBATh B3aMMOCBS3b C APYTUMH MOHSTHAMH), UCIOIB30BATh MOHATHS Ui OOBSICHEHUS
OTHENbHBIX (DAKTOB U SIBJICHHUH, BBIOMpPATh OCHOBAHMSA M KPUTEPHU IS KIACCH(UKALIIH
XUMHYECKHX BEIECTB U XMMUYECKUX PEAKLUH, YCTAHABIMBATD PUYUHHO-CIICICTBEHHBIEC CBSI3U
MeXIy OOBEKTaMH M3YUEHUs], CTPOUTH JIOTHUECKUE PACCYKIEHHs (MHAYKTUBHBIC, T€AYKTUBHbBIE,
IO AHAJIOTHH), IEJaTh BBIBO/ABI U 3aKIFOUEHUS,

yMEHHE NMPUMEHSTh B MPOLIECCEe NMO3HAHMA NMOHATHS (TIPEAMETHBIE M METaIlpeIMETHBIE),
CHUMBOJIMUECKUE (3HAKOBBIE) MOMAEIH, HCIOJb3yeMble B XHUMHH, NPeoOpa3oBbIBATh LIMPOKO
NPUMEHSIEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTA),
XUMH4Yeckass (opMyla M ypaBHEHHE XHMHYECKOH peakUuu — TpU peleHnH y4eOHO-
NO3HABATENBHBIX 33/1a4, C VYY6TOM OTHX MOJENbHBIX MPENCTABJIEHUH BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU HU3Y4aeMBbIX OOBEKTOB — XUMHUYECKHUX BELIECTB H
XUMHYECKIX PEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHYNHHO-CIIEACTBEHHBIE CBSI3U H
NPOTHBOPEUHS B U3y4aEMBbIX MPOLECCAX U SBJICHUSX.

Ba3oBble ucciienopare/ibcKkue J1eHCTBUS:
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YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTAa MO3HAHMSA, a
TAKXKE B KayeCTBE OCHOBBI UIsI (POPMHPOBAHHUSI THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH,

npuoOpeTeHne OMbiTa MO IUIAHUPOBAHMIO, OPTaHU3aLUN M TPOBEICHUIO YUECHHUYECKUX
SKCMEPUMEHTOB, YMEHHE HAOMIOAaTh 32 XOA0M IMPOLIECCa, CAMOCTOSATENBHO POrHO3UPOBATh €T0
pe3ynbrat, (popmynupoBaTb OOOOIIEHHS W BBIBOABI MO Pe3yibTaTaM MPOBENEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABJIATh OTYET O MPOJETAHHON padoTe.

Pa6ora ¢ unopmanueii:

yMEHHE BbIOUPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH HHYOPMALIUIO PA3IUIHBIX BUIOB
U GOpPM MpencTaBIeHHs], MOJYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (HAyYHO-TIONYJISIPHAS IUTEPaTypa
XUMHYECKOTO COJNIEpIKaHMs, CIpaBOYHbIE Mocobms, pecypcbl HWHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALHIO;

YMEHHE MPUMEHSTh Pa3JInYHbIE METOIbI U 3aIIPOChI IPU MOHUCKE U 0TOOpe MHPOPMALTMU U
COOTBETCTBYIOLIUX AAHHBIX, HEOOXOAUMBIX JUIsI BBITIOJHEHUS YIEOHBIX M ITO3HABATEIBHBIX 33144
OTIPENIEIEHHOTO THUMA, NPHOOpPEeTeHHe OmbiTa B OOJACTH HCIOJIBb30BAaHUS HH(OPMALIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAACHNE KYJIBTYPOH aKTUBHOTO MCIIOJB30BAHMS PA3IUYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYI (OpMYy TNpEenCTaBICHUS
UHpOpPMALMK M WUIIOCTPHPOBATH PEIlaeMble 3aJa4d HECIOXXHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U IX KOMOMHALUSAMHY,

YMEHHE HCIOJb30BaTh M AHAIM3MPOBATH B Iporecce y4ueOHOW M HCCIenoBaTeIbCKON
AESATEeIBbHOCTH HHQOPMALIHIO O BIMSHUH MPOMBILUIEHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKpY>KaroIlel MpUpOoaHOH Cpebl.

KomMyHHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe qeliCTBUS:

YMEHHUsl 3aJaBaTh BOMPOCHI (B Xone aAuajora M (WiIM) AWCKYCCHH) TO CYLIECTBY
obcyxnaemMoil TeMbl, (HOPMYJIMPOBATH CBOM TIPEMJIOKEHUS] OTHOCHUTENIbHO BBITIOJHEHUS
MPEIOKEHHON 3a/1a4H,

YMEHUS IPEICTABISITh MMOJIyYSHHbIE PE3YJIbTAThI TO3HABATEIPHON AEATEIBHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX, JeNaTh IMPE3CHTALUI0 PEe3yJIbTATOB BBIMOJHEHUS] XUMHUYECKOTO
JKcIepuMeHTa (1adOpaTOPHOTO OMBITA, JIAOOPATOPHOU pPadOThl MO HUCCIEIOBAHHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yMeHHUs1 y4eOHOro COTPYIHHYECTBA CO CBEPCTHMKAMU B COBMECTHOW MO3HABATEIbHOH U
UCCIIEIOBATENbCKON AEATENBHOCTH NPH PEIIEHNH BO3HHUKAIOIIUX MPOoOJeM Ha OCHOBE yuéTa
o0IMX WHTEPECOB M COIJIaCOBaHMs NO3MLMH (0OCYyXneHws, OOMEH MHEHUSIMH, «MO3TOBbBIE
IITYPMBI», KOOPAWHALMSI COBMECTHBIX NEHCTBHIA, OMpEeeHHe KPUTEPUEB TI0 OLICHKE KauecTBa
BBITIOJTHEHHOW paboTHI U pyTHE).

PeryasiTuBHbIe yHUBepCAJIbHbIE YUeOHbIE JeHCTBHA:

YMEHHE CaMOCTOSTEIBHO ONPEACTSITh LEIH AeSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBATb M TPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOI JEATENIbHOCTb, BBIOMPATH
HanOonee s¢ddexkTuBHBIE CrmOcOObI permeHust y4eOHbIX W TO3HABATEIBHBIX — 3ajad,
CaMOCTOSITEIBHO COCTABJISITh WM KOPPEKTUPOBATb MPEAJIOKEHHBIA AJIrOPUTM AEHCTBHUU NpHU
BBIMIOJIHEHUH 33JaHUH C y4ETOM TMOJIydeHHsT HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUSIX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO Pe3ysIbTaTa 3asiBJIEHHON LENH,
YMEHHE UCIIOJIb30BATh U AHAJIN3UPOBATh KOHTEKCTHI, MIPEJIaraéMble B YCIOBUH 3a1aHH.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpemMeTHBIX pPE3YJNBTATOB IO OCBOCHHUIO OOS3aTENBHOIO CONEpPIKaHMS,
YCTaHOBJIEHHOTO HaHHOW (enepanbHOil  pabodeid mporpaMMol, BBIACISIOT: OCBOEHHBIC
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o0y4aroImUMHUCsT Hay4YHbIE 3HAHUS, YMEHUs M CrnocoObl neicTBuii, cnenuduyeckue st
npeaMeTHON olmacti «XuMHs», BUABI JESITEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro

UHTEPIpPETalNy, TPeoOPa3OBAHUIO U IPUMEHEHHUIO B PA3IMUHBIX yUE€OHBIX 1 HOBBIX CUTYALHSX.
K koHiy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh CHOPMUPOBAHHOCTD Y OOYUAFOIIUXCS] YMEHHIA:

PaCKpBIBATH CMBIC] OCHOBHBIX XUMHUYECKUX MOHSATHI: aTOM, MOJIEKYJa, XUMHYECKHI
3JIEMEHT, TPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMech (OOHOpPOAHAs U
HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCUTENbHAas AaTOMHas M MOJEKYJIsIpHas Macca,
KOJIMYECTBO BEINECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasl [OJII XUMHUYECKOTO
3JIeMEHTa B COEAMHEHUH, MOJIIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JEKTPOOTPULIATEIIBHOCTD, CTETIEHb OKUCIICHHUS, XUMHUECKasi peaKkus, Kiaccudpuxanus
peaKkuuii: peaki COSANHEHMs], PEaKIH PA3JIOKEHUS, PEAKLIUY 3aMEIIeHUs], PEaKLuu
oOMeHa, 5K30- ¥ SHAOTEPMHUYECKHE PEAKINH, TETUIOBOH 3P PeKT peakiuy, siipo aToma,
SJIEKTPOHHBIM CJIOH aToMa, aTOMHas OpOWTallb, PaguyC aToMa, XMMHYECKas CBS3b,
NOJISIPHAST M HENOJSIpHAsl KOBAJICHTHAs! CBsI3b, MOHHAS CBsI3b, MOH, KATHOH, AHHWOH,
pacTBOp, MaccoBasi OJIS BeLeCcTBa (MMPOLIEHTHASI KOHIIEHTPALUs) B PACTBOPE;
WLTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX TOHSTHA U TPHUMEHSTH 3TH
MOHSATHS MPU ONHUCAHNH BEIIECTB U MX MPEBPALICHNT;

UCTIOJIB30BATh XUMHUECKYI0 CHMBOJIMKY JJIsI COCTaBJIEHUs (OPMYJ BELIECTB U
YPaBHEHUN XUMHUYECKHUX PEaKLUH;

OTIPENENATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMAX, CTEIICHb
OKHUCIJIEHHsI 3JIEMEHTOB B OHHAPHBIX COCAMHEHUSX, NPHUHAUICKHOCTh BEILIECTB K
OTIPENEeIEHHOMY KJIAcCy COENWHEHWH 1o (opMynaM, BHI XUMHUYECKOW CBSI3U
(KOoBaJIeHTHAs! U MOHHAS1) B HEOPTAHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica Ilepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAaHHUE TMEPHOANYECKOH 3aBUCHMOCTU CBOMCTB XHMHYECKHUX 3JEMEHTOB OT HX
nosioxkeHnst B Ilepmopnyeckoll cHCTEMe, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYEHUs, 3aKOHa ABOTaipo;
ONHCBHIBATL M XapakTepu3oBarh TabamuHyro ¢opmy Ilepuonudeckoii cucTeMbl
XUMHYECKHX 3JIEMEHTOB. pPas3jMuaTh MOHSATHUS «IJIaBHas mnoarpynmna (A-rpynma)» u
«mobounasi moarpynmna (b-rpymma)», Manble u  OOJNbIINE TEPHOABI, COOTHOCHTH
o0o3HaueHus1, KOTopble UMerTes B Tabnnue «llepuonnyeckas cucreMa XHMHYECKHX
snemeHToB JI. 1. MeHnneneesa» ¢ 4HUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHs aTOMOB
XAMHYECKHX BJEMEHTOB (COCTaB W 3apsn sAapa, odmee 4YHCiIO SJIEKTPOHOB U
pacripeneneHle ux 1o 3JEKTPOHHBIM CJIOSIM);

KJIacCU(UIIPOBATh XUMUYECKHE HJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YHUCIYy U COCTABY YYAaCTBYIOIIUX B PEAKIUH BEIIECTB, MO TEIIOBOMY
sddekry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME XUMHYECKHE CBONCTBA BEINECTB PA3JIMYHBIX
KJIacCOB, TMOATBEPXKIAs OMUCAHWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIN;

IPOTHO3UPOBATh CBOHCTBA BEILIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOJKHOCTH MPOTEKAHMSI XUMUYECKHX MPEBPALICHUN B PA3JIUYHBIX YCIOBHSIX,
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BBIYHCIISITh OTHOCHTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO
TOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (hOpMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOIUTD PACUETHI MO YPABHEHHIO XUMHUUECKON PEaKLny,

NPUMEHSTh OCHOBHBIE OTIEPALIMU MBICIUTENIbHON JEATeNbHOCTH — aHaJIu3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMATH3AMIO, KIACCU(UKALIUIO, BBISBICHUE NMPUYUHHO-
-CJIeICTBEHHBIX CBsI3€il — Uil W3y4YeHHUs] CBOMCTB BEILECTB M XMMHUYECKUX pPEaKIIHi,
€CTECTBEHHO-HAY4YHbIE  METOAbl  TO3HAaHWA  —  HaOJIOEeHHe,  H3MEpeHue,
MOJIEIUPOBAHUE, SKCTIEPUMEHT (peasbHbIA i MBICJICHHBIH);

CllenoBaTh MpPABWJIaM  TIOJIB30BAHUS XUMHYECKOH mocynoid u  ynabopaToOpHBIM
o0opynoBaHUEM, a TakXKe MpaBuiaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLUSMH O BBIMOJHEHUIO JA0OPATOPHBIX XMMUYECKUX OMBITOB MO MOJYYSHUIO
U coOMpaHuI0 Ta3000pa3HbIX BeIeCTB (BOAOPOAA U KHCJIOPOHA), MPUTOTOBJICHHIO
PacTBOPOB C ONMpPEAECTEHHON MacCOBOM A0JIEN PaCTBOPEHHOIO BELIECTBA, MIAHUPOBATH
U MPOBOIUTH XUMHUYECKHE 3KCIIEPUMEHTHI M0 PACMO3HABAHHUIO PACTBOPOB IIENOYEH U
KHUCJIOT ¢ TIOMOIIBIO HHIUKATOPOB (JTakMyc, GpeHondranenH, MEeTUIOpaHK U APYTHE).

K koHiy oOydeHus B 9 kjacce mpeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh CPOPMUPOBAHHOCTD Y OOYUAFOIIUXCSI YMEHHIA:

PaCKpBIBATH CMBIC] OCHOBHBIX XUMHYECKUX IMOHITHHA: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
3JNEKTPOOTPULIATEIIbHOCTh, CTETNIEHb OKHCJIEHUS, XMMHYECKas PEeaKius, XUMHUYECKas
CBSI3b, TEIUIOBOH 3((EKT peakuuu, MOJIb, MOJSIPHBIH OOBEM, PacTBOP, SJIEKTPOIHUTEHI,
HE3JIEKTPOJIUTBL, JJIEKTPOJMTUYECKAs TUCCOLMAINS, PEaKIUH HOHHOro OOMeHa,
KaTaJIM3aToOp, XUMHUYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKLUH,
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUUH,  OKHCIHTENb,  BOCCTAHOBHTED,
OKHCJIEHHE M BOCCTAaHOBJICHHE, JJIOTPONHs, aM(POTEPHOCTb, XUMHYECKas CBS3b
(KoBaJleHTHAsl, WOHHAs, METAIMYECKast), KPUCTAJUIMYECKAs pEIIETKa, KOPpPO3Us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOH pPEaKLUWH, NPEOeTbHO IOMyCTHMAst
koHuenrpauus I1JIK semecrtsa;

WLTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX TOHSTHH U TPHUMEHSTH 3TH
MOHSATHS PU ONHMCAHUH BEIIECTB U MX MPEBPALICHNT;

UCTOJB30BAaTh XUMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs (OPMyJ BELIECTB U
YPAaBHEHUN XUMHUYECKHUX PEAKLUH;

OTIpEeNeNATh BAJCHTHOCTb W CTEMEHb OKUCJIEHUS XUMHYECKHX 3JIEMEHTOB B
COCIOMHEHHUAX PA3JIMYHOrO COCTaBa, MPUHAMJIEKHOCTb BEIIECTB K ONPENEIEHHOMY
KJIacCy COeNMHEHWH 1o QopmyniaMm, BHI XUMHUYECKOH CBSI3U (KOBaJCHTHAs, MOHHAS,
METAJUINYeCKasl) B HEOPTaHMYECKMX COEAMHEHUSX, 3apsA] HOHA N0 XHMHUYECKOH
dopmyIe, xapakrep Cpelapl B BOAHBIX PACTBOpPAX HEOPraHMUYECKHX COENUHEHHH, THII
KPHUCTAJLUTHYECKOH PEIETKH KOHKPETHOTO BELIECTBA,

packpeiBaTh cmbicha llepuoandeckoro 3akona JI. 1. Menneneesa u n1eMOHCTPUPOBATH
€ro NOHMMAaHMe. ONHCHIBATh U XapakTepu3oBaTh Tabmuunyro ¢opmy llepuonndeckoit
CHCTEMbl XHMHYECKHX 3JIEMEHTOB. pa3jMyaTh MOHITHA «rjaBHas mnoarpynmna (A-
rpynma)» u «mnobouHas mnoxarpynmna (b-rpymma)», manele u Oonbline TEPUOIEL,
COOTHOCUTb 0003HAUEHUs, KOTOpBbIE HUMEIOTCA B INEPHOAMYECKOH Tabmume, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOEHHSI aTOMOB XUMHYECKUX 3JEMEHTOB (COCTaB U
3apsia siapa, odIee YHCio 3JEKTPOHOB U PaclpeesieHHue X 10 3JIEKTPOHHBIM CJIOSIM),
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OoOBsICHATL 00ILIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJJIEMEHTOB M HX
COEMHEHUH B TMpenenax MaJibIX NMEPHOAOB U TJIABHBIX MOATPYMI ¢ YYETOM CTPOSHHS
UX aTOMOB,

KJIacCU(PUITMPOBATh XUMHUYECKUE 3JIEMEHTBI, HEOPraHUYECKHE BEIeCTBA, XUMUYECKUE
peakuuu (IO YHUCIYy U COCTABY YYAaCTBYIOIIMX B PEAKLUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHHIO CTEeTEeHEH OKUCICHUS! XUMHUECKUX 3JIEMEHTOB),
XapaKTepu3oBaTh (OMHCHIBATH) OOmMME W Ccrenuduueckne XUMUYECKHe CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIKAAsl OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA,

COCTaBJISITh YPABHEHUS DJIEKTPOJUTUUECKON AUCCOLMALIMU KUCJIOT, LIeJoYel U COel,
MOJIHbIE U COKPALIEHHBIC YPABHEHUs PEaKLUi MOHHOTO OOMEHa, YpaBHEHUS PEaKIui,
MOJTBEPKIAOIINX ~ CYIIECTBOBAHHE TI'E€HETHMYECKOH CBA3M MEXAY BEIIEeCTBAMHU
Pa3IUYHBIX KIIACCOB,;

PaCKpBIBATh CYIIHOCTb OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3THX PEaKIIHii;

IPOTHO3UPOBATh CBOICTBA BEINECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIIEHUHN B PA3IMYHBIX YCIOBHUSIX,

BBIUUCJIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MACChI BEIECTB, MAaCCOBYIO
JOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (OpMyJie COSAMHEHUS], MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOH Peakiny,

coOmonarh TMpaBWJia TOJNB30BAHUS XHUMHYECKOH TIOCYyHOoH W J1abopaTopHBIM
o0opynoBaHHEM, a TakKe TpaBuiIa OOpaIleHUs] C BEIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX OTBITOB MO TOJTYYEHUIO
U cOOMpaHUIo ra3000pa3HbIX BEIECTB (aMMHAaKa W YIIIEKUCIIOTO ra3a),

MPOBOANTH PEAKIINH, TMOATBEPKAAOINNE KAYECTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM NYyTEM XJIOpUA-, OpoMua-, woaua-, kapOonat-, ¢ocdar-,
CUIHKAT-, CyJab(daT-, THAPOKCHI-UOHBI, KATHOHbI aMMOHHS UM HOHBI H3YYSHHBIX
METAJIJIOB, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OTEPALMU MBICIUTENILHON NEATENhbHOCTH — aHAIU3 U CHHTE3,
cpaBHeHHe, O00OO0OIIEHHE, CHCTEeMATH3aLUI0, BBIIBJICHUE NPUYHMHHO-CIIEICTBEHHBIX
CBSI3€Ml — ISl U3YYEHHUsS] CBOMCTB BELIECTB M XMMHYECKHUX PEAKLHUN, €CTECTBEHHO-
Hay4Hble METOAbl T[O3HAHMA — HAaONMIONeHue, U3MEepeHHe, MOJEIUPOBAHHE,
SKCMEPUMEHT (peajbHbII U MBICIIEHHBIN).
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