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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamMma 1o XMMHH Ha YPOBEHb OCHOBHOT'O 00111ero 00pa30BaHus AJi1 00yUYarouuxcs
8-9-x knaccoB YOV «Ilepdekr-rumuazus» pa3zpaboTaHa B COOTBETCTBHH C TPEOOBAHUSAMU:

o  ®epaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o Tmpukaza MunnpocsemeHnus oT 31.05.2021 Ne 287 «O06 yTBepkaeHun heaepaibHOro
rocy/1apCTBEHHOI0 00pa30BaTeNbHOrO CTaHAapTa OCHOBHOT'O OOIIET0 00pa3oBaHUs»;

e mpukaza MunnpocsemeHus oT 18.05.2023 Ne 370 «O0 yTBepkaeHuU dheaepaibHON
00pa30BaTenbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30oBaHUs;

e npukaza Munnpocsemenus: ot 09.10.2024 Ne 704 «O BHECEHUH U3MEHEHUH B
HEKOTOpbIE IpuKa3sl MuHucrepcTBa npocseuenus Poccuniickoit @enepanuy,
Kacarommmecs (eaepanbHbIX 00pa30BaTeIbHBIX MPOTrPAMM HAYaIILHOTO O0IIEro
0o0pa3oBaHMs, OCHOBHOTO 00I1Ier0 00pa30BaHUs U CPEAHETO 00IIEro 00pa3oBaHUs»;

e mpukaza MunmnpocsemnieHus ot 22.03.2021 Ne 115 «O06 ytBep:xaenuu [lopsaka
OpraHM3alllK U OCYIIECTBICHH 00pa30BaTEIbHOMN 1eATEIHHOCTH 110 OCHOBHBIM
001eo0pa3oBaTeIbHBIM IPOTrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HadyaJIbHOTO
00111ero, OCHOBHOT'O O0IIIET0 U CPETHETO 0OIIEro 00pa3oBaHUs»;

o Konnenuuu npenoaaBanusi yaeO0HOTo mpeaMeTa « XuMus»;

o KoHIenuuu 3K0JI0ru4ecKoro 00pa3oBaHus B cucTeMe 00111ero oopa3oBaHus;

e CII 2.4.2.4283-26 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K OpraHU3alUsM
BOCIIUTaHUS M OOyYeHHs, OTAbIXa M O3JOPOBIEHUS JIeTel U  MOJIOACIKNY,
YTBEPKIACHHBIX TIOCTAHOBJICHUEM IJIABHOTO CAHUTApHOT0 Bpaya oT 02.06.2026 Ne 19;

e YTBEP>KJEHHBIX IIOCTAHOBJIEHUEM IJIABHOTO CAHUTAPHOTr0 Bpada oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIICUEHUIO
6e30macHOCTH U (1) 0€3BPEeTHOCTH IS UeoBeKa (GakTOPOB cpe/ibl OOUTaHUAY,
YTBEPKACHHBIX TOCTAHOBJIIEHUEM TJIaBHOT'O CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e (enepanbHOil paboueil mporpaMMsbl o0 y4eOHOMY NMPeIMETY « XUMHUSD».

Pabouas nporpamma opueHTHPOBaHA Ha LIEJE€BbIE MPUOPUTETHI, CPOPMYIUPOBAHHBIE B

denepanbHOi paboueli mMporpamMMe BOCIIUTAHUS M B pabodeii mporpamme Boctutanus JOY
«IlepdexT-rumHazus»

[IporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOGHHS OCHOBHOM 0Opa3oBaTeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YYETOM KOHUENIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTenbHBIX opranu3anusx Poccuiickoit deneparum.

[TporpamMa mo XuUMHUHM Ja€T TOpeACTaBICHHE O IENsAX, oOmeill crpareruu oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYalOIIUXCS CPEACTBAMH Yy4yeOHOro NpeaMeTa, yCTaHABIMBAET
o0s3aTenbHOE MPEIMETHOE COep aHue, MIPeIyCMaTpUBAET paclpeesieHne ero mo Kjiaccam U
CTPYKTYpHUPOBAHHE 10 pa3/esiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONPeIeseT KOIUYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHAYEMYIO IIOCIEN0BATENbHOCTh
U3yYCHUS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOTrO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs, onpeaeseT BO3MOXKHOCTH IpeaMeTa Juis
peanu3anuu TpeOOBAHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTEIbHOM MPOrpaMMBbl HA
YPOBHE OCHOBHOTO 001I1er0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3ysbTaTaM 00yYeHHUS XUMHUU



Ha YpOBHE Leled M3yd4eHus IMpeIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOU
JEeSITeIbHOCTH 00y4alonIerocs 10 OCBOCHUIO yUYEOHOTO COIePKAHMS.

3HaHUE XUMHUH CIYKXHUT OCHOBOMW /Ui (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIIETocs, €ro
IpPEeICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHEH
IPEJCTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pemieHuss TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011ei U (yHKINOHATIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  y4eOHOH  JesATEeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
poeCCHOHAIBHON e TEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOI'O
B3IJISJ1a HAa €JMHCTBO MPHUPOJIbI U YEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TAlloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMM O0OECHEUMBAIOTCS CHEeLU(UKON comeprkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOM HAyKW XMMUU Ha ONPEJEIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIyUMUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX [IOHATHN OPTaHUYECKOW XUMUMU.

CrtpykTypa coaepxaHusl NMPOorpaMMbl MO0 XMMHHM c(OpMHpPOBaHAa Ha OCHOBE CHCTEMHOI'O
noaxoja k eé m3yueHuro. ConepaHUe CKIAABIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpraHM30BaHbl II0 NPHUHIMITY IIOCJIEI0BATEILHOTO PAa3BUTHS 3HAHMW HAa OCHOBE
TEOPETHYECKUX NPEJCTABICHUN PA3HOTO YPOBHS:

— @TOMHO-MOJIEKYJIIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHsSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBIEHUN 00 AJIEKTPOIUTUUECKON AUCCOIAIINH BEILIECTB B paCTBOPAX.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE DMIIMPHUYECKHU IIOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEOBATEIILHO OT OJHOTO YPOBHS K JIpyromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHS M BO3MOXHOCTEH
MIPaKTUYECKOr0 PUMEHEHHUS U NTOIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl IO XMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO M METOJIaM I03HaHUs B Hayke. M3yuenue xumun
IPOMCXOOUT C TPUBJICYEHUEM 3HAHUM M3 paHee M3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJI1accy.

[Tpu u3yueHnn XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHHI OCHOB XUMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NESATEIbHOCTH YEJIOBEKa U KaK OJJHOIO



U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3a/ilada y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYEHHUH BEIECTB M XUMUYECKUX PeaKIuil, B
bopMUPOBAaHUM U PA3BUTHH I[O3HABATEJIBHBIX YMEHUH M UX TNPUMEHEHHUHM B Y4YeOHO-
MIO3HABATEILHOM U y4eOHO-MCCIIEI0BATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus C BEIIECTBAMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMs Ba)XHOE 3HAUCHUE
MpPUOOpPEHN TaKKe LeH, KaK:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHUHITHUIO DPEUICHWH, CIIOCOOHON aganTupoBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYyYEeHHs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe OOyYarImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOIIUM MOTHBALIMIO ¥ PAa3BUTHE CIOCOOHOCTEH K XUMUH;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢opmupoBanue 00meH (YHKIIMOHATBHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHclie YMEHUM OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOIIETO MHpA, UCIOJb3Yys 3HAHHUS U
OTBIT, TOJYYCHHbIE TPU H3YUYEHUU XUMHUHU, MPUMEHATh HMX NpPU pElIeHUU MpodieM B
ITOBCEJHEBHOM KU3HU U TPYOBOM IEATEIBHOCTH;

— (opMupoBaHue y 00yyaromuxcs ryMaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMHMYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKH LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYZAOBOW JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbS M OKPYXaroLleW NpUPOJHOU
Cpensl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIEYeTOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJISCHHOCTU JajbHENUIIero 00yueHus.

OO61ee yuCiIO YacoB, OTBEAEHHBIX JJI M3YyYEHHUS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanms, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUs B CUCTEMEe Hayk. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BenecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cnoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMynaM XMMHUYECKHX COCTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPAaHEHHUS MAacChl BEIIEeCTB. XuMudeckue ypaBHeHus. Kinaccuduxanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abopaTopHBIM O0OpYyIOBAaHUEM, M3yUEHHE U OMHCaHWEe (PU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAHNWE METHOUW MPOBOJIOKH, B3aUMOJICHCTBUE Mella ¢ KUCIIOTOM) SABJICHUMN, HAOII0IeHHE
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), msydenme crocoOoB
pa3zieneHus CMecei: C TIOMOIIbI0 MarHuTta, (pUIbTpOBaHWE, BHIAPUBAHWE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJIeHHEe U  OIMHCaHue
pEe3yIbTAaTOB MPOBEJICHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MoIesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucnopon — ajieMeHT M mpOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl MOMyYEeHHs] KHCIOpoJa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kucioponaa B mpupoae. O30H — almoTpornHas MOIU(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: Yroib W METaH. 3arps3HEHHE BO3AyXa, YCHUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoJopoja B MPUPOJE,
dbuznyecKre 1 XUMUYECKIEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTsr u comnu.

Mousipablii 00bEM Ta30B. Pacu€Thl M0 XMMHUYECKUM ypPaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10js BellecTBa B
pacTtBope. XuMuyeckue cBoicTBa Bojabl. OcHOBaHUA. Poibp pacTBOpOB B MpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUpPOIHBIX Boja. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCcHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lomyueHnue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS W TMpEKpalleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEOBaHHE OOPa3I[0OB HEOPTaHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuMuii HEUTpalIu3alru, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€Hblil U TpaKIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX NMPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAy4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZMOaKTHUBHOCTb, MOJIEKYJIA, DJICKTPUUYECKHH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalaMsl, KaJIbLHMS W HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUAA XUMHYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3IUYHbIM MpHU3HaKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTe O CKOPOCTH XUMHUYeCKOW peakuuu. [loHsTre 006 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanuse. [loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHUCIUTENIBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, 3JEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPONIUTUUECKON AUCCOLMALUM. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBl. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUIAAMU XUMHUYECKOH CBS3H.
Crenenp qucconnanuyl. CUiabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOMCTBA KHUCJIOT, OCHOBAaHUW M COJIEH B CBETE
IpeACTaBIeHUNH 00 3JIeKTpOoJUTHUYECKOW auccoruanuu. KadyecTBEeHHblE peaklUy Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BELECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KUCJIOT, IIeno4ed M cojieid (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECO MAaTEepUANIOB), IPOBEICHUE
OMBITOB, WJIIIOCTPUPYIOIIUX NPU3HAKK NPOTEKaHMs peakiuili MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (FOPEHHE, peakUUU pa3IokKEHHs, COCAUHEHMS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pelIeHHe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (u3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XusopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMNCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelficTBue XJiopa U XJIOpPOBOAOPO/Ia HAa OPraHK3M uYesoBeka. Baxuelue Xaopuas
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPOINHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeAcTaBUTENS Kilacca KHCIOT M crhenuduueckue). XHUMHUYECKHE peakiu,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COeIMHEHUH B IpHUpoae. XHMHUECKOE 3arps3HEHHE OKpYKAIOIIEH Ccperbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoAe, (QHU3NYECKUE H
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOWCTBA, MoylydeHue 1 npumeHenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peaklivs Ha HMOHBI aMMOHMS. A30THasi KHUCIOTa, €€ IOJyYeHHE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauecTBE MHUHEPAJIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrtepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyrosopor yriepona B mpupose.
Oxcuapl yriaeposa, UX pU3MYecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE HA JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOMCTBA, MOJydyeHMEe W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, ATWUJIEH, AaleTUIEH, 3TAaHOJ, IJMLEPHH, YyKCycHas kuciora). IIpuponHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH delOBeKa. MarepuaabHOE €IHHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHCJIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3llaMM XJIOPUIOB (TaIOr€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBIIEHHON CEpHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX y10OpeHHid,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), U3YyUEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aaMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
U U3y4YCHHE CBOWCTB YIJIEKUCIIOTO ra3a, MPOBEJCHHE KadeCTBEHHBIX PEAKIMHA Ha KapOOHAaT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHWE C TPOIYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. OJIEKTPOXMMHUYECKUN Pl HapsHKeHUHM MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3NUecKue 1 XMMHUYECKHUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH/Ia ATFOMUHHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHS ¢ BOAOW (BO3MOXKHO MCITOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BaxkHelme MeTaibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKarolel cpenl (TIpenenbHas JOMyCTUMast KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXInpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCyIIEeCTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1Me eCTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYHHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEIBHON JCSITEIHHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIM3ALMH 00yUarOIIUXCsl.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPUECKOW W JAPYIHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOW yueOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEIOBEKA C MPHUPOJIHON Cpenoil, 0 poiu
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YMCII€ HAaBBIKOB CAMOCTOSITEIbHOIN pabOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHONW M UCCIIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUH W HENpPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUEHHUIO0 TPOQECCHil U Tpyaa Pa3IMIHOrO poja, YBaXKCHUE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJOIDKCHHUST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHWE IIEHHOCTH COOJIFOICHHUS TPaBUII OS30IMaCHOTO MOBEACHHS IPU paboTe ¢ BEIICCTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM M MyTeW MX pelieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeﬂMeTHBIX pe?,YJ'IBTaTOB BBIACTIAKOT 3HAUYUMBIC JIA q)OpMI/IpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OpPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATHSIMHU), UCTIOIH30BaTh MOHSATHUS I OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHIYKTHUBHBIC, T1€TyKTUBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TMpU pelieHud ydeOHOo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaxunﬁ, BBISIBJIIATH OGH.IPIG 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJICIICTBCHHBIe CBiA3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



YMEHHE HUCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE HMHCTPYMEHTAa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHATh Pa3UYHbIE METO/IbI M 3aMIPOCHI IPU MOUCKE U 0TOOpe MHPOpMAIH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy MpeacTaBIeHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Mpollecce Y4eOHOH U HCCIIeI0BATEIbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJaBaTh BOIpPOCHl (B XOie Juajora M (WIM) JAUCKYCCHH) TO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JAejaTh IPE3CHTALMI0 PE3YJbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEI0BATEIbCKON JIEATENbHOCTH MPHU PEIIEHHHM BO3HHUKAIOIIMUX MPOoOJeM Ha OCHOBE YyuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENN AEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh INPEAJIOKEHHBIM alrOpUTM JAEWCTBUN NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPeijlaraéMble B YCIOBUU 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJA, XMMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas 0 XHUMHYECKOIrO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
oOMeHa, 9K30- U SHIAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSIX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOIaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0o0o3Ha4yeHus1, KOTopble UMeroTcs B Tabnuue «llepuoauyeckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMHUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 JIeMEHTa 1o (popMyJie COeTUHEHUsI, MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BbISIBJICHHE NMPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BaHUS XUMHUYECKOW TOCYyJ0H U J1abopaTOPHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEM pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kjacce npeaMETHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pPeaKUus, XUMUYECKAas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleabHO JIOMyCcTUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COENMHEHHUSX, 3apsij HMOHAa IO XUMHUYECKOU
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto (hopmy Ileproanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX NIEPUOJOB M TJIaBHBIX HNOArPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu30oBaTh (ONMUCHIBATh) OOLIMEe W cHenu(uyeckrne XHUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPABHEHUS 2JIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa dTHX PeaKLui;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 10 (pOpMyJie COEIUHEHHS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIY4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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Baxneiimme bu6nuoreka [IOK

3.2 METAJIJIbI U UX 16 1 2 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
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Pasnen 4. Xumus u oxkpy:xamomas cpeaa

Bemecra u bu6nmoreka [IOK
41  wmarepuaisl B 3 https://m.edsoo0.ru/7f41a63
JKM3HHU YEIT0BEKA 6
Hroro no pazneny 3
bubmuorexa [JOK
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OBILEE
KOJIMYECTBO
YACOB I10 08 4 !
[TPOTPAMME

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOI

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon .
HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTAThHI 0CBOCHUHA OCHOBHOU
NpoBEPSIEMOI0 .
06pa3OBaTean0u nmporpaMmbl OCHOBHOI'O 06mer0 Oﬁpa3OBaHI/Iﬂ
pe3yJjabTaTa
1 Ilo Teme: <<HepBOHaanILHBIe XUMHUYCCKUEC ITOHATUS)
PaCKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX HOHSITHH: aToM,
MOJICKYJIA, XUMHUYECKUU OJIEMCHT, IIPOCTOC€ BEIICCTBO, CIIOXHOC
BCIICCTBO, CMCCH (O,I[HOpOI[HaS{ u HeO,I[HOpO,E[HaH), BaJICHTHOCTbD,
OTHOCUTCJIbHAd aToOMHasA W MOJICKYJIApHasd Macca, KOJINYECTBO
1 1 BCIIECCTBA, MOJIb, MOJIIpHAad Macca, MaccoBad HOJA XUMHYCCKOIO

AIIEMEHTa B COEIMHEHUHU, MOJIIPHBIM O00BEM, XMMHUECKas peaxius,
KJaccu(uKalus — peakuMid: — peakIuH  COEAMHEHHs,  PeaKkUuu
pa3IOKEHUs,, PEAKLMU 3aMELICHMs, peakuuu OoOMeHa, »3K30- U
HHJIOTEPMHUUYECKHE PEaKLUH, TEIoBOM 3((deKT peakiuu, pacTBop,

MaccoBast 10Jis BeulecTna (IPOLeHTHAs! KOHIIEHTpAIHs) B pacTBOpe

1.2 HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH H
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MNPUMCHATH 3TU MMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaH_[eHI/Iﬁ

UCTOJIb30BaTh XMUMUYECKYI0 CHMBOJIMKY JJsI COCTaBIICHUS (OpMyI

L3 BEIIIECTB M YPAaBHEHUIM XMMUYECKUX peaKIuii
pacKpbplBaTh  CMBICI  3aKOHOB  COXPAHEHHsS MacChl  BELIECTB,
14 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPDHOTO Y4YE€HHUs, 3aKOHa
ABoranpo
15 ONpeseNaTh  BaJIEHTHOCTh AaTOMOB  JJIEMEHTOB B  OMHApHBIX
- COCIMHEHUSX
16 KJIaccu(UIUPOBaTh XMUMHUYECKHE peaknuu (M0 YUCIy H COCTaBy
' YUYacTBYIOLIMX B PeaKLUH BELIECTB, 10 TEMJI0BOMY 3PPEKTy)
17 BBIYUCIISATE OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJIAPHYIO MacChl
' BEIIIECTB
18 BBIUUCIIAATh MAacCOBYIO JIOJII0 XMMHUECKOro 3JeMeHTa Mo (opmyiie
' COCIMHEHUS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIOJCHHUE,
1.10 U3MEpEeHHe,  MOJEIHUPOBAaHUE,  HKCHEPUMEHT  (peaJbHBli U
MBICJICHHBIN )
2 [To Teme: «BakHeimme npeacTaBUTEIN HEOPTAHUIECKUX BEIIECTB)
21 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TOHSATHHA: OKCHJ,
' KHCJIOTa, OCHOBAHHUE, COJIb
29 OTIpeNeNATh TMPHUHAIISKHOCT BEHIECTB K ONpEACIEHHOMY Kiaccy
' CoeIMHEeHu 1o Gpopmynam
2.3 KJ1accu(UIIMPOBaTh HEOPraHMUECKUE BEIIECTBA
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA
2.4 BEIIECTB Pa3IMYHBIX KIACCOB, MOJATBEP)KAAs OIMHCAHHWE NpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOUIMX XUMHUECKUX PEAKIIUN
IPOTHO3UPOBATh CBOICTBA BEIIECTB B  3aBHCHUMOCTH OT HX
2.5 Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHHS XHMHUYECKHX
IpEeBpaIlEHUH B PA3IMYHBIX YCIOBHUSIX
CIeI0BaTh IpPAaBWJIAM IIOJIb30BAaHMWS XUMHUYECKOM TOCYIOM W
26 1a00paTOpHBIM 000pYZOBAaHHEM, a TaKXKEe IMpaBUIaM OOpalIeHUs C

BCIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKOUAMHU 110 BBIIIOJIHCHUIO

71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO




ra3o00pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOPOB C ONpeAeNnEéHHOM MaccoBOM o€l  pacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO

MH/IMKAaTOPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo Teme: «llepuommueckuii 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHtoB Jl. M. MenaeneeBa. CtpoeHne aTOMOB.

Xumndeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHTCIILHBIC peakuumn»

3.1

PaCKpBIBATH CMBICJI OCHOBHBIX XHUMHWYCCKHUX MIOHSITHMH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aToMHasa Op6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasd CBA3b, IMOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAasA CBA3b, HWOH, KAaTHOH, 4aHHOH,

CTCIICHb OKUCJICHUA

3.2

3.3

KHaCCPI(bHHI/IpOBaTB XUMHNUYCCKHEC 3JICMCHTbBI

OIUCHIBATh M XapakTepu3oBaTh Tabimunyo dopmy Ileproandeckoii
CHUCTEMBI XMMHYECKHX DJIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJble» U «OONbIINE) MEPUOIBI

3.4

3.5

3.6

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHUSA B Hepnogmqecxoﬁ

CHUCTEMC

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble MMEITCS B  TabmuIe
«llepuognyeckass  cucrema  XUMUYECKMX  3nemeHTtoB  J[.U.
MenpneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOlee dYHcio

9JICKTPOHOB U PACHIPCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

3.7

ONpCACIIAATL BUJ XUMHYECKOM CBS3U (KOBaJ'ICHTHaSI n I/IOHHaH) B

HCOPTaHUYCCKUX COCTUHCHUAX

9 KVIACC

Kon

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM




MPOBEPSIEMOro
pe3yJibTaTa

o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

11

1.2

pPacKpbIBaTh CMBICJII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJICKTPOIUTHYECKAsT JIUCCOLMALINS,
peaKkIMU HMOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIHMS,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHas, HWOHHai,
METAJUINYECKasd), KPUCTAJUIMYECKas peHETKa, CILIaBbl, CKOPOCTb

XHUMHYECKON pCaKuu

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATHH H

IMPUMCHATH 3TU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpameHm"I

13

COCTaBJIATb YPAaBHCHUA 3JICKTpOHI/ITI/I‘IeCKOﬁ Jucconuanuu KHCIIOT,
IlICJ'IO‘ICﬁ u COHCﬁ, IIOJIHBIC H COKpaH_IéHHLIe YpaBHCHHA peaKI_II/Iﬁ

WOHHOI0 00OMeHa

14

1.5

2.1

PaCKphIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaxuuﬁ
MoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OaaHca dTUX peaKLII/Iﬁ
MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYECKOMN peaKkuuu

IIo temam: «Hemeramnel u ux COCOAUHECHUA» H «MeTtamiel U WX
COCOAUHCHU A

XapaKTEepU3oBaTb (OHI/ICI)IBaTB) 06H_[I/Ie n CHCI_II/I(I)I/I‘ICCKI/IC XUMHUYCCKUC
CBOMCTBa MMPOCTBIX M CJIIOKHBIX BCHICCTB, IMOATBCPIKIAsA OIIMCAHUC

npuMepaM MOJICKYJISIPDHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX

XUMHYECKUX PEaKInn

2.2

2.3

2.4

COCTaBJIATHL YPAaBHCHUSA peaKuMﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

T€HETUYECKOM CBS3U MCIKAY BCHICCTBAMU PA3JIMYHBIX KIJIIACCOB

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
71a00paTOPHBIM 00OPYIOBAaHHWEM, a TAaKXKE IMpaBWJIaM OOpAIICHUS C
BCIICCTBAMH B COOTBCTCTBUHU C HWHCTPYKOUAMU 110 BBIIIOJIHCHUIO

71a00PaTOPHBIX XMMHUYECKHUX OMNBITOB MO MOJIYYEHHI0 U COOMPAHMIO




ra3o00pa3HbIX BEUIECTB (AMMHUAKa M YIIEKHCIOro Ta3a)

IIPOBOJUTH pPEAKUUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB

pa3iInuYHbBIX BEIICCTB: pacCllio3HaBaTb OIIBITHBIM HYTéM xJjiopuna-,

2.5 Opomun, woamn, KapOoHat, ¢ocdar, cwimkar, cyibdart,
TMIPOKCUIMOHBI, KaTHOHBl AMMOHUS, MOHBI HM3YYEHHBIX METAJLIOB,
IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB

3 ITo Teme: «XuMHS U OKpYIKaIOILIAs Cpeay

31 pacKpbIBaTh  CMBICJI  OCHOBHBIX xuMuuyeckux noHsatui: IIJIK

' BELIECTBA; KOPPO3HsI METAIIOB
IIPUMEHATh OCHOBHBIE OIE€pAllMM MBICIUTEIBHON JEATEIBHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTEeMAaTU3aIHIO,

3 BBISBJICHHE IIPUYMHHO-CJICICTBEHHBIX CBSI3€H — Uil HU3Y4YCHMS

CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUi; €CTeCTBEHHOHAYYHBIC
METO/Abl TO3HAHWUA — HAOJIOJIEHHUE, H3MEpPEHUEe, MOJEIUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA 8 KVIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMMHUM B KU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

IlonsTre 0 MeTOaaxX MO3HAHUS B XUMHH. UHCTBIE BEIIECTBA M CMECH. CnocoObl
pasaciICHUs cMmecelt
ATOMBI W MOJICKYIJIbI. Xumudueckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

1.5

Xumnueckas popmyina. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHEHUU
KonnuectBo BemecrBa. Monbs. MossipHass Macca. B3auMoOCBSI3b KOJIMYECTBA,

MacCCbl MW 4YHUCIIa CTPYKTYPHBIX CAWHUI] BCHICCTBA. Pacuétel mo (bopMynaM

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpaHCHUA MACChl BEIICCTB. XHUMHUYECKHE YpaBHCHUA. KHaCCI/I(I)I/IKaLII/IH

XUMUYECKHUX PeaKinuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYI0H, C MpaBUIaMu
paboTel B Jsaboparopuu W npuéMamMu oOpameHuss ¢ JabopaTOPHBIM
000pyZi0BaHHEM, H3yUYE€HHE M ONucaHue (QU3NYECKUX CBOICTB 00pa3IoB
HEOPraHMYeCKUX BEIIEeCTB, HaOmoJeHne (u3ndeckux (IJIaBIe€HHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMUYECKUX  (TOpEHHE  CBEYH, MPOKAIMBAHME  MEIHON  IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJICHUMN, HAOIIOJEHHE W OIMUCaHue
NPU3HAKOB TMPOTEKAHWS XUMUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, pasjioKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a ¢ PACTBOPOM
commu meau(ll), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOBaHUE, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTorpadus), MpoBeaeHUE
OUYMCTKHU MOBAPEHHOM coyy, HAOII0JeHNE U ONIMCAHKUE PE3YJIbTATOB MPOBEICHUS
OMbITa, WUIFOCTPUPYIOLLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJeNen

MOJIEKYJI (IITapOCTEPIKHEBBIX )




Baxneimue npeacTaBuTeIn HEOPraHUYECKUX BELIECTB

2.1

Bo3agyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopom — anemMeHT u mpocToe
BenlecTBo. Haxoskaenue kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakumuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObl
MOJy4YeHHUsl KHUCIOpoJa B Ja00OpaTopuud M MPOMBINUIEHHOCTH. Kpyroopot

KUCIIopoa B mpupoe. O30H — almIoTpornHas MOAU(GHUKALU KUCIOPOoIa

2.2

TennoBoit > PeKT XUMUIECKOH peaKuy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yroJib U MeTaH. 3arpsA3HEHUE BO3AyXa,

yCUJIeHUE apHUKOBOTO 3 dekra, pa3pyiieHre 030HOBOTO CIIOs

2.3

Bonopoa — anemeHT M mpocroe BemiecTBO. HaxokieHue Bojopoaa B HPHPOJE,
¢du3nYecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTyYCHHUS.

Kucnors! 1 conn

2.4

2.5

MonsipHblil 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YpPaBHEHUSIM

®uznyeckue CcBOMCTBa BOAbl. Boma kak pactBopurtens. PacTBOpbI.
HacpllieHHble 1 HEHACHIIIEHHBIE PAacTBOPBl. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBasi n1oJis BelecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBa BO/IBI.
OcHoBanus. Ponb pacTBOpoB B Mpupoje U B KU3HMU 4deloBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOA. OXpaHa U OYHCTKa

MPUPOAHBIX BOJ

2.6

2.7

2.8

2.9

2.10

Knaccudpukanuss Heopranmveckux coeaunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywiiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyronue. Homenknarypa okcuaoB. dusznueckne M XUMHYECKUE
cBoMcTBa OKcHI0B. [lomyuenue okcuaoB

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [TonyueHne ocHOBaHUM

Kucnotel. Knaccudukanus xucinor. Homenkmarypa kucior. dusmdeckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.
[Tonyuenue kucnor

Commu. HomeHnknatypa cosieil. @U3HYeCKHe M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue conei

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUICCKUX COE€IUHEHUI
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XVWMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE OIpEAEICHUE  COACpHKAHUS

KHCIIOpOJla B BO3/yXe, IMOJIy4eHHE, COOMpaHue, pacro3HaBaHUE U H3YUYCHHE




3.1

CBOWCTB KHCJIOPO/a, HAaOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BOZHUKHOBEHUS U IPEKpallleHUs] ropeHus (1oxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJIOB U ONHCAHHE WX CBOWCTB, IIOJIy4CHHE, COOWpaHHE,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BoJOpoJa (IFOpeHue), B3auMojeiicTBue
Bozopoaa ¢ okcugom Menu(ll) (Bo3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPHAIIOB),
HaOmrofieHne oO0pa3llioB BEIIECTB KOJWYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C ONpPENENEHHON MacCcOBOM J10JIell pacTBOPEHHOIO
BEIIECTBA, B3aMMOJIEHCTBUE BOJBl C MeTaJylaMd (HaTpUEeM U KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPacTBOPOB
KUCJIOT Y IIEJOYEH C IOMOIIBI0O HMHJIMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pAa3JIMYHBIX KJIAacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(ll) ¢ pacTBopom cepHOUM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajyla JpYyrdM U3 pacTBOpa COJIM, pELIeHue
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmMe kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XUMUYECKUX JJIeMEHTOB. [loHsATHe O
TPYINax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

3.2

3.3

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 31eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepumonpl u rpynnsl. PU3MYECKHI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

Crpoenne atomoB. CocraB aToMHBIX sAnep. M3oronsl. Dnekrponsl. CTpoeHHE
JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
IIepuomnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTa MO ero nojoxeHuto B [lepuoaunueckoit cucrteme [I.1. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paadnyca aToOMOB XHUMHYCCKUX OJIEMCHTOB,




3.5

METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB MO TpyNNaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)KaIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs) CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

9 KJIACC

Crenecup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC pCaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XHUMHUYECKUH OKCIICPUMCHT: H3Y4YCHHC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA LHUHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHNIUX IIPUMCEPLBI OKHCIIMTCIbHO-

BOCCTAaHOBUTENIbHBIX pEaKLUil (TOpeHUe, peakluu pas3yioKeHUs, COETUHEHMS])

Kox

11

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

BemectBo 1 xumuueckas peakuus. [loBropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaius, KaJIbIUS U WX
COCAMHEHUN B COOTBETCTBUM C IIOJIO)KEHHEM 3JIeMeHTOB B llepuonnueckon

CUCTCMC U CTPOCHUCM NX AaTOMOB

1.2

13

14

CrpoeHue BellecTBa: BHJbl XMMHMUYECKOM CBSI3U. THUIBI KpHUCTaNIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BHJa XuMudeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PAa3IUM4YHBIM  KJACCaM  HEOPraHWYECKHX COCIUHEHHH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccuukanus XuMUYeCKUX peaklMid 1Mo pa3iUuHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YyYaCTBYIONIMX B pEaKIWW BEIIECTB, MO TEIUIOBOMY 3(dekry, 1mo
M3MEHEHMIO CTENeHeH OKHCICHMS XMMHUUYECKHX JIEMEHTOB, MO OOpPaTUMOCTH,
[0 YYacTHIO Karamm3aTopa). OK30- H  SHIOTEPMHYECKHE  PEaKIUH,
TepMOXUMHUYECKUe ypaBHeHUs. [IoHsITHE O CKOPOCTH XUMHUECKON peakluu

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o

TOMOT'CHHBIX U I'€CTCPOrCHHBIX PCAKIHAX. [TousTie 0 XUMUYECKOM PaBHOBCCHHU.

CDaKTopr, BJIMAIOINHUEC Ha CKOPOCTHb XUMHYSCKOMU pPCakiiun MW IMOJOXKCHUC




XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peaKkuuu, ANEKTPOHHBIN OamaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C UCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annoHsl. MexaHu3M JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHIAMU
xuMuueckoi cps3u. Crenenpb gucconuanui. CUIbHBIE U cIa0bIe 3JIEKTPOJIUTEHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE U COKpall€HHbIE HWOHHBIE YypaBHEHMs peakiui. CBoicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMHYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KpPUCTALTHYECKHX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpUs); MCCIIEOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEaKImuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIE/IOBAaHUE  3JIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
IMCCOIMALNN  KHCJIOT, INeNouel u comeil  (BO3MOXKHO HCIOJIB30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKaHNs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, WUIIOCTPUPYIOLUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaklUid (TOpeHHEe, PEeaKIUH pasjIoKEHUs, COEIUHEHUs);
pacro3HaBaHMe HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

2.1

2.2

HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.
ConsiHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, MOJIy4eHHE, IpUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OPraHU3M YeJoBeKa. BaxkHelmme XJIOpUIsl U UX
HaXO0XJIEHNE B IPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIE CTENEeHU OKHcieHus. CTpoeHue u (pu3nueckue cBoicTBa

IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHKAINN




KHUCJIOpOAa U cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusznueckue M XUMHUYeCKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakiyu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyuyeHHs! CepHOU
kucnothl. [lpumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynb(ar-uoH. HaxoxneHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIoUIe Cpellbl COCIMHEHUSIMU cepbl (KUCIOTHBIC JT0XKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 NPEI0TBPAIECHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTEIICHU OKUCIIEHUs. A30T, pacpoCTpaHEeHUE B IIPUPOJIE,
¢usnveckne U XUMUIecKnue cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero (u3M4ecKue M XMMUYECKHE CBOMCTBA, ModydyeHue u npumeHenue. Comu
aMMOHMs, HX (u3HYecKHe ¥ XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KayecTBeHHast peakiusi Ha HOHbI aMMOHMs. A30THasl KUCIOTa, €€ MOJyuyeHHe,
¢usnveckne W XUMHUYECKHE CBOWcTBa (00IIME Kak TpeACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY Karolei
Cpeabl COEMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

2.5

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucnora, QuUMUECKUE U
XUMUYECKUE CBOMCTBa, moiydeHue. Mcmonp3oBanue QocdaroB B kauecTBe

MUHEpaJIbHBIX YJ00peHuit

OOmas xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHblE CTENEeHU OKUCIEHUS. YTJIepol, aIOTPOIHBIE
MOTUGUKAINH, PACTIPOCTPaHEHHE B MPHpPONE, (U3NYECKHE W XUMHUYECKHE
cBoiicTBa. Ancop6buus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
uX (U3MYecKre W XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,
MOJTyYeHHE U NMPUMEHEHHE. JKOJIOTnYeckre mpoOaeMbl, CBA3aHHBIE C OKCHIOM
yriepona(lV); rumote3a rino0adbHOTO TOTEIUICHUS KIMMATa, MapHHUKOBBIN
spdexT. YrompHas KuclIoTa M €€ cond, MX (QU3NUYECKUEe M XUMHUYECKHE
CBOWCTBa, TOJy4YeHHE W TpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHarT-
noHbl. Vcnonp3oBanue kKapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE




2.6

2.7

[TepBoHayanbHbIE MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriaepoga (MeTaH, STaH, OSTWJIEH, AalEeTHJIEH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). Mx cocraB u xumuyeckoe crpoeHue. llonstue o Ouoigoruyecku
BAKHBIX BEIIECTBAX: XHUpax, OeNKax, yrieBoJax — W HUX pOJIU B KHU3IHU
yeynoBeka. MarepuanbHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYECKHE CBOWCTBA, NOJIYYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusA(1V) u kpemuueBoit kucioTe. CHIIMKAThI, UX UCIIOIH30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCIIHGBHOfI KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4Y€HHE OOpa3l0B HEOPraHUYECKUX BELIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOpUA-
HMOHBl W HaOJIO/IEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPa)karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA I'aJIOTCHOB M UX COCAMHEHUI (BO3MOKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIJIMBaHUS caxapa MOoJ ACUCTBHEM KOHLEHTPUPOBAHHON CEPHOW KHUCIOTHI;
M3y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTBI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha CcyiabpaT-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHM a30Ta, pochopa u ux
coeMHEHUIl (BO3MOXKHO UCIOJIBb30BaHUE BHJIEOMATepUaNoB), oOpa3Lamu
a30THBIX U (HOChHOPHBIX YA0OPEHUH; OJIyYeHHE, COOMpaHne, paclo3HaBaHUE 1
U3y4YeHHUE CBOICTB aMMMaKa; IMPOBEJACHHE KAaueCTBEHHBIX pPEaKUUHd Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX MPOTEKaHMUS,
B3alMOJEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOYKHO
UCIOJIb30BaHUE BUJIEOMATEPHANIOB); H3yUYE€HUE MOJIENed KpHUCTaNINYECKUX
peméTok anmaza, rpadura, ¢yJulepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHUe, coOupaHue, paclio3HaBaHME M M3Y4YEHHE CBOMCTB
YIJIEKUCIIOT0 Tra3a; IpOBEIEeHHWE KAayeCTBEHHBIX peaklui Ha KapOoHaT- u
CHJIMKAaT-UOHBl M HW3yYeHHE NPU3HAKOB HMX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKLUMEH CHIMKAaTHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHbIX

3a71a4 110 TeMe «BakHeNe HeMeTaUIbl U UX COETUHEHUS))




MerTaibsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTaJUTMYecKasi KpUCTa/UIMYecKas pemérka. IJICKTPOXUMHUYCCKHH  psi

HaIpsHKEHNUN METaJUIOB

3.2

3.3

3.4

du3ndyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IIHe CIIOCOOBI MOTYYCHHUS
MeTaiioB. [loHsTHE 0O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B

6BITy H IIPOMBIIIJICHHOCTH

[lenouynsle MeTasuibl: nosioxkeHue B llepuonmyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHUE B IPUPOJE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJJIOB U HUX

COCTUHEHUN

IIlenmoyHo3eMeNbHBIC  METAJIbl MarHuid W KajbIUW: TOJIOXKEHHE B
[Tepuonnueckont cucreme xuMmuueckux 3neMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3MYeCKUe U XUMHUYECKHUE CBOMCTBA
MarHusi M Kanplus. BaxHeilmue coennHeHUs Kalblus (OKCHUI, THIPOKCH]I,

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMuHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoXiaeHue B npupozae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIIPOKCUIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHe CBOMCTBa jkene3a. Okcuiwl, Tuapokcuabl u conu sxenesa(ll) u

xene3a(lll), mx coctas, cBOICTBA U TTOJTydCHUE

3.7

XUMHUECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMi METalIOB U CIUIABOB,
X (DU3MYECKMMH CBOMCTBAMH; W3YYECHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0CcOOeHHOCTEH
B3aMMOJICHICTBUS  OKCHJIa KalbllUsd W HATpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPHAJIOB); HMCCIIEOBAHUE CBOWMCTB JKECTKOW BOJIBI;
mpolecca TOPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJh30BaHHE

BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAaUYECTBEHHBIX PEAKIUIl Ha HOHBI




4.1

(Maraus, Kanplus, amromunus, nubka, sxenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOMCTB THIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHeinnme MeTauuibl 1
UX COCMHEHUSD»

XuMUs U OKpy’Karolas cpena

HoBsie MaTepuansl u TexHonoruu. BemrecTBa M mMarepualibl B MOBCETHEBHOM
KU3HU YelloBeKa. XUMUs U 3710poBbe. be3onacHoe MCnoab30BaHUE BELIECTB U

XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIpU XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHHue
okpyxaromiei cpeast [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIIeM.
[IpupoaHbIE HMCTOYHHUKH YTICBOMOPOAOB (Yroiib, TPUPOIHBIA Ta3, He(dTh),
MPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIEHHOCTH

XUMHYECKUHN IKCIIEPUMEHT: U3yUYeHHE 00pa3I0B MaTEPHAIOB (CTEKJIO, CIUIABBI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




ITPOBEPAEMBIE HA OI' IIO XHMMHUHM TPEBOBAHUA K
PE3YJBTATAM OCBOEHHUSI OCHOBHOW OFBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa

NpoBepsieMoro

TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

1

11

1.2

[Ipencrapnenue:

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayYKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYTI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUCHUA
XHUMHNYCCKHX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

o cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U c/eNaTh OCO3HAaHHBIM BBIOOP XMMHU Kak HPO(QUIBHOIO MpeaMera

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEUIIINE XHMHYECKUE IIOHATHS: XUMUYCCKHH DIIEMEHT, aTOM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CJIOXKHOE BEIISCTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMeCh, OTHOCHUTENBHBIE aTOMHasT M MOJEKYJspHas
Macchl, KOJIMYECTBO BEIMIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHss), XUMHUYeCKas
peaKmus, pEaKIuH COCTUHCHUS, PCAKIIMH PA3JIOKCHHS, PEaKIUH
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBoW IPQEKT peakiuu, dK30- U
SHJIOTEPMHUYECKUE PEaKIMH, PACTBOP, MAaccoBas OIS XHUMHYCCKOTO
AIIEMEHTA B COSAMHEHUH, MAacCOBas JIOJISl U MPOIEHTHASI KOHIICHTPAIIHS
BEIIIECTBA B PacTBOPE, AP0 aTOMa, JJIEKTPOHHBIN CJION aToMa, aTOMHast

opbutanb, paadyc aroMa, BAICHTHOCTb, CTENEHb OKHUCIICHUS,




2.2

2.3

XMUMUYECKasl CBA3b, MEKTPOOTPULIATENBHOCTD, IIOJISIPHAs U HEMOJISIpHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass pelérka (aToMHas, MOHHas, MeTaJuIMJyecKasi,
MOJIEKYJIIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakiHH,
CKOPOCTb XMMHUYECKOW peakumu, Kartanusarop, IIJIK, xopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHBl XMMMH: 3aKOH COXPAHEHHsS MAacChl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TEOpUU  XHUMHHU: aTOMHO-MOJIEKYJIIpDHAsl ~ Teopus,  TEOpHUs

BHGKTpOHHTH‘IGCKOﬁ Jucconmuanun

Brnanenune ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKIJIFOYAIOILICH

3.1

YMEHHE NIPaBUIIBHO UCIOIb30BaTh N3yUYEHHBIE BEIIECTBA U MAaTEPHUAIIBI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MNEepepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOOB
(yrns, mpupoAHOro rasza, HeTH) B OBITY, CETBCKOM XO3SIHCTBE, Ha
MPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; YMEHUE TPOTrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHM3M YEJIOBEKa M OKPYKAIOILYIO

MIPUPOJIHYIO CPEy

3.2

3.3

3.4

YMCEHUEC HHTCIPUPOBATD XHUMHUUYCCKHEC 3HAHHA CO 3HAHUAMH AOPYTUX

y‘-IC6HLIX npeaAMETOB

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOYHHKAMU HH(OpMaIu
M0 XUMUU (Hay4yHass U HAy4HO-TIOMYJISpHas JUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO 0 BC€IICCTBAX, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM MIPUMCHCHUU n YMCHUE

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘-IC6H0-H03HaBaTCJIBHBIX 3aga4
BH&I[GHI/IG OCHOBaMHU ITOHATHMHOI'O afrmapara M CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,

YpPaBHEHUN  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU




HoMmeHkJIatypsl (IUPAC u TpuBHanbHoif)

YMeHne oOBACHATH CBsI3b IMOJIOKEHHs 37eMeHTa B Ilepuonndeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaAMH CTPOCHHSA aTOMOB

5 XAMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS ¥ KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX @EpUOAAX H  TJIABHBIX
MOATPYIIax) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccuumpoBarth:
7.1 XAMHUYECKHE JIEMEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHA
8.9 BHJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYPHI B
' COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh K BOCCTAHOBHUTEITh
9 YMeHue xapakTepu30BaTh (pU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIBITH, aJTFOMHHHH, JKEJIE30)
CIIOXHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (l1), uunka, xenesa (Il u
' I1), okenasl yraepoaa (I u 1V), kxpemuus (1V), azora u docdopa (I11
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
93 MPOrHO3UPOBaTh W  XapaKTepU30BaTh CBOICTBAa  BEIIECTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B




3aBUCUMOCTHU OT UX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUSA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
10.3 WUTIOCTPUPYIONINX XHUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KJIACCOB
' (Tpymim) HEOPraHUYECKHUX BEIIECTB
104 MOITBEPKIAOIIUX TCHETUUYECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIYUCIATH (IIPOBOUTH PACUEThI):
111 OTHOCHUTEIIGHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHYECKOT0 AJIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHMHUYCCKUX PEAKIUH W HAXOJHUTh KOJINICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOyKTOB PEaKuu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOAAMH  HAy4YHOTOo  TMoO3HaHUs (HaOmrogeHwue,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yUCHUH BEIICCTB U
' XUMHUYECKUX SBIIEHUHN; yMeHHe cGhopMynupoBath mpodiieMy U
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCY01 U 1abopaTOPHBIM 000PyAOBaHUEM
MpaBUJIaMU O€30MACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABHIIAMU MTOBEJACHUS B IEJISIX COepeKeHUS
123 3I0pPOBbSI U OKPY’KAaIOIIEH MPUPOIHON Cpenpl; MOHWMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYFOIIMX XUMHYECKUX IKCIIEPUMEHTOB:
W3y4YeHUe U ONrcaHue (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
13.1 ¢  (U3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTIBITHI,

WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHN XUMHUECKUX peaklui




13.2

U3y4eHHe CIIOCO00B pa3aeeH s cMecel

13.3

[IOJIyYeHUE KHUCIOpOAAa M HU3Y4YEHHME €ro CBOICTB; IOJIy4€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO ra3a u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IPUMEHEHUE WHNKATOPOB (;1akmyca, METHJIOpaHKa u
¢denondranenna) s ONpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

UCCTIEIOBaHNE W OMNHCAaHHE CBOIMCTB HEOPraHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yUEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHUIAMH  METAUIOB,  PAacTBOPUMBIMH U  HEPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMH; TIOJIYYCHHE HEpPacTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIePUMEHTAIbHbIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COETUHEHMIT; «DNEKTpONIUTHYECKAS
aucconuanusay; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPax HOHBL: XJIOpUI-, OpOMUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS, MarHusi, KajabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

MNpEACTAaBIATE PE3YyJbTaTbl OJKCIICPUMCHTA B cbopMe BBIBOJIOB,
J0Ka3aTCiabCTB, T pa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHNYCCKUMU
SABJICHUAMHA H IMPOLECCaAaMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHb J2JIEMEHTOB COJIEPXAHUSA, INIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 371eMeHTOB. [IpocThlie U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OTtHocuTenbHas MOJIEKyIIsIpHas Macca. MaccoBas 107l XMMHUYECKOTO dJIeMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3anmocBsI3b KOJIMYeCTBa, MACChl U YHMCTIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
16 Pu3znyecKkue U XUMHUYECKUE SBIICHUSA. XMMHMUYECKas peaklMs U €€ NPU3HAKH.
' 3aKOH COXpaHEHMsI MACcChl BEIIECTB. XMMHYECKUE YPaBHEHHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucrteMa XUMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema XxuMudeckux ieMeHTos J1.1.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
2.2 ANIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XWMHYECKHUX DJEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUU C TIOJOKEHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 DONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKH M BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX COCIUHEHHH: OKCHIIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

dusznyeckue MW XHMMHYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HEMCTAJLJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTal1JIOB

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yrinepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THIPOKCUIOB QIIOMUHUS, OKele3a, IMHKa). llodmydyeHue OCHOBaHUH W
aM(OTEPHBIX TUAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, cepHOU, a30THOH, (ochopHOH, KpeMHUEBOH, yroimpHOU. Ocobbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu
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[Tomyuenue amMMmmaka, CEpHON W a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYSHHS METAJUIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiuid Mo Pa3Iu4HbIM MPU3HAKAM: MO YHUCITY H
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE YPaBHEHUs. JK30-
Y DHJIOTEPMUYECKUE PEaKIUU. TepMOXUMUYECKUE YPABHEHMS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipoueccel  OkHMcineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi aucconuanuy. KatuoHsl, aHMOHBL. DNEKTPOJIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnanmumn

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopaTopuu u OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALLCHHS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, docdopa, yriaeposa, KpeMHHUS U UX COEAMHEHHH B
OBITYy, MeIWILIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPaJIOMHUHMIA, OpoH3a) B OBITy U
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppo3un METalJIOB, OCHOBHBIE

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOYHUKH YTIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, He(dTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKHX BEIMIECTBAX KAaK O COCIUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STAHOJI, TNIMLEPUH, YKCYCHAsI KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, yrieBoaax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 110 XMMUYECKUM ypaBHEHHUSIM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I[HSI pcajm3ann 1nmporpaMmMmbl UCIIOJIB3YIOTCA y‘-Ie6HI/IKI/I, AOMMYUICHHBIC K HCIIOJIb30BAHHIO
P peaTM3alii UMEIONUX TOCYAaPCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTebHBIX MPOrpaMM
HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeIHEero oO0Imero oopa3oBaHus OpraHU3alUsIMH,
OCYIIECTBIIAIOMIUME  00pa30BaTEIbHYIO JEATEIbHOCTh, MPUKA30M MHUHIPOCBEIICHHUS OT
26.06.2025 Ne 495:

o Xwumus, 8 kinacc/ ['abpuensu O.C., Octpoymo U.I'., Cnankos C.A., AO
«M3narensctBO "[IpocBemienue'», 2025;

e Xumus, 9 knacc/ I'abpuensu O.C., Octpoymo U.I'., Cnaakos C.A., AO
«M3narensctBO "[IpocBenienue’», 2025.

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

8 ki1ace

1. Tabpuensn, O.C. Xwummsa. 8-9 «kmaccel: wmeroa. mocobue/. [abpuensn, O.C.,
A.A SmykoBa,--M.: JIpoda, 2008.

2. Tabpuensia O.C, Bockoboiinukosa H.IT.,. fAmrykoBa A.B., HacTonmbHass KHHWTa y4duTems
xumum»_-8 kiacc, «JIpoda», Mocksa, 2007

3.U3yuaem xumuio B 8§ kiacce: Meroguueckoe mnocooue k yueObHuky O.C.I'aGpuensna
«Xumug.8» — M.: «BJIMK u K» , 2005

4.COopHUK 3a1a4 M ymnpaxHeHuM no xumum:8 kiacc k yueOHuky O.C. TI'abGpuensna
«Xumus.8»/ E.B.CaBunkuna, H.JI. CBepanioBa — M.Ok3amen,2006

5. Xumusa. 8 xin.: KoHTponbHble U mpoBepouHble paboTel kK yueOHuKy O.C.I'abpuensHa
«Xumus.8»/ O.C.I'abpuensn, I1.H. bepeskun, A.A.YmakoBa u ap.—M.: [Ipoda, 2003—
2006.

6.Xomuenko W.I".. COOpHUK 3a/1a4 U yIIpaKHEHHHA 10 XUMHUU: ISl cpeiHel mkoukl - M.;PUA
«Hogas Bonna»; U3narens Ymepenkos, 2010

9 kJacc
1. I'abpuensan O.C. HactonbHas kHura yuutens xumuu. 9 xmacc. — M.: BJIMKu K, 2005

2. Taopuwensa, O.C. Xumwms. 8-9 xmaccel: wmertoa.mocodbue/ . Tabpumensn, O.C.,
A.A Slmykosa,--M.: Ipoda, 2008.

3. Kazanue IO.H. Xumwmsa. Marepuansl [ig HHIUBUAyalbHOW paloThL.8-9 Kiacchl, -
M.:Aiipuc-tipecc,2007

4 Xumus B cxemax W Tabmumax s 8-9 kmaccoB \ aBT.-coct.D.M.JleBuna - CIIO:
Tpuron,2005

5.KontponbHble u mpoBepouHble paboTel k yueOHuKy O.C.I'abpuensna «Xumus.9»/
O.C.I'abpuensn, I[1.H. bepe3kun, A.A.Ymakosa u 1p.—M.: [Ipoda, 2003—2006.



6. JIngakTHYECKUE KApTOYKH - 3aJaHus 110 XuMuu K yueouuky O.C. I'abpuensana « Xumust. IO\
H.C. ITaBnoBa /M. «Dx3amen» 2011

7.Tectbl o xumun K yueonuky O.C. ['abpuensna «Xumus.9»\ M.A. Psoos, E.}O. Hesckast.-
M. «Ox3amen» 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

BHGKTPOHHBIG 06p330BaTeJ'IBHBI€ PECYPCHI, AOIIYUICHHBIC K UCIIOJIB30BAHUIO ITPH pCain3allii
HMCIOIUX I'OCYJApCTBECHHYIO AKKPECAUTAIUIO O6paSOBaTeJ'IBHBIX IIporpamMm Ha4aJlbHOI'O
O6IH€FO, OCHOBHOI'O o6mero, Cp€aHcro O6H.[€FO 06pa3013aHH;1 IIPUKa30M MI/IHHpOCBeH_[eHI/IH
o1 18.07.2024 Ne 499:

o Xumus, 8 knacc, PI'AOY IO «Akanemust Munnpocseienus Poccuny;

o Xumus, 9 xkinacc, PI'AOY HAI1O «Akanemuss MunnpocsemeHus Poccuny;

e DJeKTpOHHBINA 00pa3oBaTenbHbI pecype «/Jomamnue 3aganua. OCHOBHOE 0o0111ee
obpazoBanue. Xumusy, 8-9 kiacc, AO «3narensctBo "[IpocBemienue"»;

e Tpenaxep «O06mako 3Haum». Xumus. 8 kinacc, OO0 «Duzukon Jlad».

e 1 Xumus. ba3zoBell  Kypc. 8-9 kmacc.1C oOpa3oBarenbHas KOJIJICKITHSL.
MynsTuMenuitnoe  ydyebHoe mocoOue HoBoro oOpa3sia, W3 nateabcTBO
«IIpocsemenuey, 2002

e 2. O6mas xumus. (KommakT-1uck) - u31aTensbeTBo «Yuutenby, 2007

e 3. Xumus 8-9 knacc. Bupryanbnas naboparopusa. Mynstumenna, Mapl' TV, 2002

e HHuTepHeT — pecypcesr:

o« www.him.1september.ru
e www.edios.ru

e www.km.ru/educftion

MarepuaJIbHO- TEXHHYECKOE o0ecneyeHue:

1. Harmsnuele mocobus: cepuu TaOIUI] MO XMMUH, KOJUIEKIIMU, MOJETH MOJEKYJ, HabOopbl
MOJIeJIe aTOMOB Ul COCTaBJIEHUS MOJENeH MOJIEKyJ, KOMIUIEKT KpPUCTAUIMYECKHX
PELIETOK.

2. [TpuGopsl, HAOOPHI MOCYABI, JaOOPATOPHBIX MPHUHAJIEKHOCTEH ISl XMMHUYECKOTO
HKCIEpUMEHTa, HaOOpsl peakTuBoB. Hamumune maboparopHOro obopynoBaHHUS U PEaKTHBOB
1o3BoJIsieT (OPMUPOBATh KYJIbTYpPY O€30MacHOro OOpalleHHsl ¢ BEUIECTBaMH, BBIIOJIHAThH
9KCIIEPUMEHT 110 PACIO3HABAHMIO BAaXHEHIINX OpPraHMYECKHX BEIECTB, IPOBOJUTH
HKCIEPUMEHTAIbHBIE PA0OTHI HCCIIEOBATEIBCKOTO XapaKTepa.

3. Hannune xomneroTepa B Kitacce, 10CTyIa K pecypcam MHTepHET, Hanuune KOMIUIEKTA
KOMITIaKT-JMCKOB IO TMPEAMETY TO3BOJISET CO3/1aBaTh MYJIbTUMEAUWHOE COMPOBOXKIECHUE
YPOKOB  XHMHUH, TPOBOJUTH YYAIIUMHUCS  CAMOCTOSATEIbHBIH TOUCK XMMHUYECKOHN
nHGOpMalLMY, HUCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJOTMM JUIsl OOpalOTKHM M Iepenadyu
XUMUYECKOH HH(popMaIiy, €€ MpeCTaBICHHs B Pa3IMYHbIX (opMax.


http://www.him.1september.ru/
http://www.edios.ru/

