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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1o XMMHH Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOLIEro
oOpazoBanus, npeacrasieHHbx B DI'OC OO0, a takxke Ha OCHOBE (enepaabHON pabodeld mporpaMMel
BOCIIMTAHUS U C YIETOM KOHLEHIIMH MPETOoIaBaHus YIeOHOTO IpeaMeTa «XUMEs» B 00pa30BaTEbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma 1o XxumMun JaéT MpEACTaBICHUE O LENSIX, 0OLIeH cTpaTeruu oOydeHus, BOCIIUTAHUS
pa3BUTHUs 00YYaIOIIMUXCSI CPEACTBAMHU yYEOHOIO IpeIMeTa, YCTAaHABJIMBACT 0053aTelbHOE IMPEIMETHOE
coJiep)KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaMm U CTPYKTYpHUpPOBaHUE MO paszienaM U
T€MaM @pOrpaMMbl [0 XHMHH, ONPEIENsIeT KOJIUYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHus, PEKOMEHIYEMYIO MOCJEI0BAaTENIbHOCTh M3YUEHHS] XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydaromuxcs,
ompezensieT BO3MOKHOCTH IpeaMeTa Ui pealn3allud TpeOOBaHUN K pe3ysbTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a TakKe TpPeOOBaHMM K
pe3ynpraTaM OOyueHUss XMMHMM Ha YpOBHE L€l H3ydeHUs IpeIMeTa M OCHOBHBIX BHUJOB yueOHO-
M03HABATEIbHON AEATEILHOCTH O0YUaIOLIErocs 0 OCBOCHUIO YUeOHOTO COJepKaHMUSL.

3HaHME XUMHH CIY)KUT OCHOBOM sl (OPMHUPOBAHMS MHUPOBO33PEHMSI OO0YYaroIerocs, €ro
MIPE/ICTaBJICHU O MaTepHaJIbHOM €IUHCTBE MHpa, BaXXHYIO pOJIb UrparoT (GopmupyeMble XHMHEH
MIPE/ICTaBJICHMSI O B3aMOIIPEBPALIEHUSIX SHEPTUU U 00 3BOJIIOLIUU BEUIECTB B MPUPOJIE, O MYTAX PEIICHUS
JI00aTBHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBONU H
9KOJIOTMYECKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXKHOCTEW MJIsi caMOpa3BUTHS U (GOPMHUPOBAHUSA KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ((OPMHUPOBAHNE MBIILJIEHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00yUaroluxcs, HaBbIKOB
X CaMOCTOSTENbHON Y4eOHOU NesATeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHUMH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KH3HU, TaK U B MPO(HECCHOHATILHOM JesITeNbHOCTH;

3HAKOMUT CO CIeNU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIsifa Ha
€IMHCTBO TPUPOJBI U YEJIOBEKa, SABIIAETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU ECTECTBEHHO--
HayYHOU rpaMOTHOCTH OOYUaIOIINXCS;

croco6cTByeT (OPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00YJarOIIUXCSl.

JlanHble HampaBlieHUs B O0OYYeHUU XUMHUHU 00€CIeUMBAIOTCS CHEU(PUKON coaepKaHusi yueOHOTO
MpeMeTa, KOTOPBIi ABJISAETCS MeIaroruuecky aAanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAyKH XMMHH Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OImIero o0O0pa3oBaHHMs OpPUEHTHUPOBAH HA OCBOCHHE
O0Oy4YaroUUMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHSATHA XHMHH, OCHOB HEOPraHMYECKOH XUMHUHU U
HEKOTOPBIX OTIEJIBHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMHH.

CtpykTypa cojep:KaHus MPOrpaMMbl 10 XUMHUH CPOPMHPOBAHA HA OCHOBE CUCTEMHOI'0 MOAX0/a K
e€ nzydeHnro. CozneprkaHnue CKJIabIBAETCA U3 CUCTEMBI IIOHATHI O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CHCTEMBI MOHATHIA 0 XUMHUYEeCKON peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl MO MPUHLIUITY
IIOCJIEJOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX NIPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMUMMH;

— Y4YEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PAaCTBOPAX.

TeopeTnueckne 3HaHUS PAacCCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHS K JPYroMY, BHIIOJHIS QYHKIIMH OObICHEHUS



U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHHS U TMOTY4CHUS
M3y4aeMbIX BEILIECTB.

OcBoeHMe TPOrpaMMBbl TI0 XHUMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJISIIOLLIECH HAYYHOW KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPUPOIbI, IEHHOCTHOTO OTHOLIEHUS K
Hay4dHOMY 3HAaHHUIO M METOJIaM IO3HAaHWsS B Hayke. V3ydueHHe XUMUU MPOUCXOAUT C IMPUBJICUYCHHUEM
3HAaHUN U3 paHee M3YYEHHBIX Y4eOHBIX MpenMeroB: «Oxpyxaromuid mMup», «buonorus. 5—7 Kiacce» U
«Dusuka. 7 Kiacey.

[Ipy w3ydeHUW XUMHH TPOUCXOIUT (POPMUPOBAHWE 3HAHWNA OCHOB XHMHUYECKOW HAYKH Kak
00JTacCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH 4YeJIOBEKa M KaK OJHOTO W3
KOMITOHCHTOB MHUPOBOM KYJIbTYpHl. 3agada y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHHUU CHCTEMBI
XUMHYECKUX 3HAHUH — BaXHEHIUX (PAKTOB, TOHATHIA, 3aKOHOB U TEOPETUUYCCKUX ITOJIOKCHHUMH,
JOCTYITHBIX 000OIIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAayKd, B TMPHOOIIEHUU K HAyYHBIM
METOJIaM TMO3HAHUS MPU M3YUYCHUHM BEIIECTB U XUMHUYECKUX peakiuii, B (POPMUPOBAHUU U DPA3BUTUH
MI03HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B yueOHO-TIO3HABATEIbHOW M y4eOHO-UCCIIEOBATENbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsI C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHun XMMHM Ha YpOBHE OCHOBHOTO OOLIET0 00pa30BaHUs BaXXHOE 3HAYEHHE MPHOOpETn
TaKHe LU, KaK:

— (GopMHpOBaHHE MHTEJUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHUIO,
COTPYIHMYECTBY, CAMOCTOSITEIbBHOMY TPHUHATHIO PEIICHUH, CIIOCOOHOW aJanTHpPOBATHCS K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

—  HampaBJIEHHOCTb OO0y4YeHMs] Ha CHCTEMaTHdeckoe MpuoOlIeHHe OoO0yJaroImmxcs K
CaMOCTOSITEIPHOW TIO3HABATEILHON JEATEIbHOCTH, HAy4YHBIM METOJIaM TIO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— ofecriedyeHue  YCJIOBUH, CHOCOOCTBYIOIIMX TMPHOOPETECHUIO  OOYUYAIOIIMMHUCS  OIBITA
pa3HoOOpa3HOM NeATeNbHOCTH, TO3HAaHUS M CAMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHI[HI ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢dopmupoBaHue oOmIEH (QYHKIIMOHATBHON U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHI 0OBSCHATH U OLICHUBATH SIBIICHUSI OKPY)KAIOIIET0 MUPA, UCIOJIB3YS 3HAHUS U OIIBIT, [TOJIyYCHHBIE
IpU W3YYEHUU XUMUH, NMPUMEHSATh UX HPU PELICHUH MPOoOJeM B MOBCEIHEBHOW >KU3HH U TPYIOBOU
NEeSTENbHOCTH;

— (opmupoBanre y o0OydalOmUXCS TYMAaHUCTHUECKUX OTHOIICHWH, MOHHUMAHUS ILIEHHOCTHU
XMUMHYECKUX 3HAHUM JJI BBIPAOOTKU 3KOJOTHYECKU I11eJIeCO00pa3HOro MOBEJEHUSI B ObITY U TPYAOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOTHON CPEibl;

— pa3BUTHE MOTHBALMU K OOYyYEHHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYEIIOBEYECKMX LIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpodumns u
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUYeHHUSI.

OOmiee 4YUCIIO 4YacoB, OTBEACHHBIX JJS H3Y4YEHHS XHMHUU Ha YPOBHE OCHOBHOTO O0OIEro
oOpasoBanusi, coctaBisieT 136 dyacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XUMUM B KU3HU YENOBEKA. XMMHS B CUCTEME HayK. Teja M BeLIECTBa.
®dusnyeckrue CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHsATHE O MeTOnax MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI M MOJICKYJbl. XUMHYECKUE 3JeMEHThl. CHUMBOJBI XUMHUYECKHX 3JIeMEeHTOB. [IpocThie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢opmysia. BajleHTHOCTh aTOMOB XHMHYECKHX OJIIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTENbHAsA aTOMHas Macca. OTHOCUTENbHAas MOJIEKyJgspHas Macca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCTMHEHHH.

KomnuectBo BemectBa. Mosib. MosipHas macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl U YHCIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHHI.

dusnueckue U XUMUYECKUE SIBIICHUSA. XUMUYECKas peakuus U e€ Mpu3Hakd. 3aKOH COXpPaHEHUS
Macchbl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kraccupukaruss XUMHYECKHUX peakiuil (COeTuHEHUs,
pasnoKeHus1, 3aMeIeHUsI, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU MOCYA0U, MpaBuIaMH paboTHI B Jab0paTopuu U mpuéMamMu oOparieHus
¢ 7nabopaTOpHbIM O00OpYJOBaHWEM, W3yYCeHHE W ONUCaHWe (PU3NYECKUX CBOWCTB O0Opa3IoB
HEOPraHMYECKHX BEIIECTB, HaOIOJAeHUE (PU3NUECKHX (TUTaBJICHUE BOCKA, TasHHWE JIbJa, PAcTHpaHUE
caxapa B CTYIKe, KATICHHE W KOHJICHCAIIHSI BOJIbl) 1 XUMHUECKHUX (TOPEHHE CBEUH, TPOKATMBAHNE MEIHOM
MIPOBOJIOKH, B3aUMOJICIICTBHE MeNla C KHUCJIOTOM) SBJICHUN, HaAOMIOACHHE W ONHCAHHE IPHU3HAKOB
MPOTEKAHUSI XUMUYECKUX peaklnil (pa3ioKeHnue caxapa, B3auMOIEHCTBHUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxxenue rugpokrcuaa meau (1) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKeJe3a C PaCTBOPOM COJIH
menu (Il), m3ydenue crocoboB pazneneHus CMECE: C TIOMOIIBI0 MarHuTa, (PYIBTPOBAaHKE, BEITIAPUBAHUE,
TUCTUIUTSILMS, XpomaTorpadus, MpoBeJeHHE OYMCTKH TOBAPEHHOM COJIM, HaONIOJIEHUE U ONHCAHUE
pEe3yJbTaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl, CO3/IaHHE Mojelen
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucnopon — anemMeHT u npocToe BeiecTBo. Haxoxenue
KHCITIOpO/ia B pUpojie, GU3NYECKUEe U XUMHUECKHUe cBOoMcTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciaopoaa. CrnocoObl THOMydeHHS KHUCIOpoJa B JIaOpaTOpUU U MPOMBIIIIEHHOCTH. Kpyrosopot
Kucnopo/a B mpupoae. O30H — aloTponHas MoAU(UKALNS KUCIOPOa.

TemoBoit  »ddekT XUMUYECKOW  peakluuu, TEPMOXUMHUYECKHE ypaBHEHHUS, JK30- U
SHAOTEPMHUUYECKUE peakliuu. TOIIMBO: yrojib U METaH. 3arpsA3HEeHHE BO3/yXa, YCUJICHHE MapHUKOBOTO
addekTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocTtoe BemiecTBO. HaxoxaeHue Bojopona B mpupojne, (usnueckue u
XUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopel. HackllieHHbIE U HEHACHIILIEHHbBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BellecTBa B PAacTBOpE. XUMHUYECKUE
cBoiicTtBa BoJbl. OcHOBaHuA. Ponb pacTBOpOB B MpHUpOAE M B KU3HHM 4yeloBeka. KpyroBopoT BojbI B
npupojie. 3arpsi3HeHNe MPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukamuss  Heopranmdeckux  coenmuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
cojeoOpa3zymomne (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HecoseobOpasyrone. Homenkiarypa
oKkcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [loydueHrne okCcuaoB.

OcHoBanwms. Knaccuukanusi ocHOBaHMIA: MENOYN ¥ HEpACTBOpUMBIE OCHOBaHMs. HomeHKIaTypa
ocHOBaHUM. Du3nUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre 0CHOBaHUM.



Kucnotsl. Knaccudukanus kuciaor. Homenknarypa kuciaot. @U3nuecKkue 1 XMMUYECKHE CBOHCTBA
kucnot. Pan aktuBHoctu metasuioB H. H. bekerosa. losryuenue kucior.

Conu. Homenknarypa cosneil. @u3nueckue 1 XuMuieckue cBoiictsa cosiell. [Tonydenue coseit.

I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeIeJICHUE COJEpPKaHUsd KUCIOpoJa B BO3JyXe, IOJy4YeHHEe, coOupaHue,
pacrno3HaBaHUe U U3yYEHHE CBOMCTB KHCIIOPOJA, HAOIIOIEHNE B3aUMOJEHCTBYS BELIECTB C KUCIOPOIAOM
U yCJOBHS BOSHUKHOBEHMS U IIPEKpaLIeHUs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamMu OKCUJOB U
ONMCAHHWE WX CBOMCTB, MOJy4Y€HUE, COOMpaHHUE, paclo3HABaHME M M3YyYEHHE CBOMCTB BOJAOpPOAA
(ropenue), B3aumojeiicTBue Bojopoda ¢ okcugom wmeau (ll)  (BO3MOXKHO  HCMOIB30BaHHE
BHJIEOMATEpPUAIIOB), HaOJII0IeHuEe 00pa3L0B BEIIECTB KOJIUYECTBOM 1 MOJIb, UCCIIEJOBaHHE 0COOEHHOCTEN
pPacTBOpPEHHUsI BEILIECTB C Pa3IMYHON PacTBOPUMOCTHIO, MPUTOTOBJIEHHE PACTBOPOB C OMNpeneIEHHON
MaccOBOM J10J1el paCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbl C METAJUIAMU (HAaTPUEM U KaJIbLIEM)
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpPUANIOB), MCCIEA0BaHHME OOpa3lOB HEOPraHWYECKHX BEIIECTB
Pa3IMYHbIX KJIaCCOB, HAOJIOJEHHE U3MEHEHUSI OKPacKU MHIMKATOPOB B PAacTBOpPAxX KUCIOT U HIeNoueH,
n3ydeHue B3aumojaeucTBus okcuma meau (ll) ¢ pacTBOpoM cepHO#l KHUCIOTHI, KHUCIOT C METaJUlaMH,
peaKkIuii HeHTpan3aIiy, MOJIydeHUe HEPaCTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJTHOTO METajlia IPyruM
U3 pacTBOpa COJIM, PEllIeHUE HKCIIEPUMEHTAIbHBIX 3aa4 1o TeMe «BaxkHelne Kinacchl HEOPraHUYECKUX
COCTMHEHUI.

Ilepuoanyecknit 3axkoH u Ilepumoamueckasi cucrema xumudeckux »3jemeHtoB JI. H.
MenaeneeBa. CrtpoeHue aroMoB. XuMH4YecKassi CBfA3b. OKHCIMTEIbLHO-BOCCTAHOBHTEIbHbIE
peakuuu

[lepBpie TOMBITKK KiIacCUPHUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (ILIEJIOYHbIE U IIEJI0YHO3EMENbHbIE METaJUIbl, TaJOT€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumuueckux snemeHToB [[. U. Menpaeneesa.
KopoTkonepuonnas u jymaHONIEproaHas Gopmbl [leproaudeckoit CUCTEMBI XUMAYECKHUX 3JIEMEHTOB /J.
N. Menneneesa. Ileproapl u rpynmnbl. @U3HUECKU CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sijep. M3otombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
000710ueKk aToMOB MepBbIX 20 XUMHUYECKUX 3IeMeHTOB llepmommueckoit cuctembr JI. M. Menneneena.
XapakTepucTUKa XMUMHYECKOTO 3JIEMEHTa 1O ero mnojoxkenuto B Ilepmommueckoin cucreme [[. U.
Meunneneesa.

3aKOHOMEPHOCTH HU3MEHEHHUsl paanyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3nauenue llepuonnueckoro 3akoHa u Ilepmoanueckold CUCTEMBI XMMHYECKUX 3JIEMEHTOB IS
pa3BuTHUs Hayku U npakTtuku. [. 1. MenneneeB — yu€Hblil U TpaxkaaHMH.

Xumuyeckas cBs3b. KoBaneHTHast (MOJisspHAsi M HETMOJISIpHAsI) CBS3b. DJIEKTPOOTPUIATEILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenbp oxucneHusa. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ilpomeccel OKuciaeHus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydyeHrue oOpa3lloB BEIIECTB METAJUIOB U HEMETAJIOB, B3aMMOJICHCTBUE THAPOKCHAA IUHKA C
pacTBOpaMu KHUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIHMX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEaKIuil (TopeHne, peakiiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzamust MeXnpeAMETHBIX CBS3€M MPU M3YYEHUM XUMHHU B § KJlacce OCYIIECTBISETCS 4epe3
MCIO0JIb30BaHME KaK OOIIUX €CTECTBEHHO--HAYUHBIX MOHATHH, TaK U MOHSITHIA, SBISIONUXCA CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOTO LIUKIIA.



OOmre ecTecTBEHHO--HAyYHbIE MOHATHS: HAYYHBIM (DaKT, THIOTE3a, TEOPHs, 3aKOH, aHaJMU3,
CHHTE3, Kiaccu(uKanusi, MEpUOJUYHOCTb, HAOIIONEHHE, SKCIIEPUMEHT, MOJICIHPOBAHHUE, WU3MEpEHHE,
MOJEIIb, SIBJICHUE.

®du3nka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIBI, PAIUMOAKTUBHOCTb,
MOJIEKYNa, JJIEKTPUYECKUI 3apsj, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHME BEIECTBA, ras,
¢bu3nvecKre BEIMYUHBI, SANHUIBI H3MEPEHHsI, KOCMOC, IIIaHeTHl, 3BE3161, COJHIIE.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpAIbl, TOPHbIE TOPOIbI, IMOJIE3HBIE HMCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XUuMHYeCKasi peaKusi

[Iepnoanueckuit 3akoH. Ilepuonmueckas cucrema xumuyeckux sineMeHTOB [[. M. MeHnneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHU CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX
NEpPUOJIOB, Kajus, KaJdblUs M HMX COEJMHEHUH B COOTBETCTBUU C TIIOJOKEHHEM DJJIEMEHTOB B
[Iepnoanueckoil cucTteMe U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUECKON CBSI3U. THIMBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKHUX BellecTB. XMMHUYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIMXCS K  pa3jMYHbIM KJjaccaM HEOPraHWYECKUX COEIUHEHHUI, TeHeTudecKas CBA3b
HEOPraHNYECKUX BEIIECTB.

Knaccudpukanuss XuMUYECKHMX pEaKIHUil M0 pa3MyHbIM NpHU3HaKaM ([0 YHCIY M COCTaBy
YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 HM3MEHEHHMIO CTENEeHEW OKUCIECHUS
XMUMHUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U HIHAOTEPMUYECKHE
peakuyu, TEPMOXUMUYECKHE YPABHEHMUS.

[Tonatue o ckopoctH XuMHUYecKoW peaknuu. [loHarne 00 oOpaTUMBIX W HEOOPATHMBIX
XUMUYECKUX peakuusax. [loHATHE O TOMOIeHHBIX M TreTeporeHHbIX peakuusax. [loHsaThe o kaTanuse.
[lonatne o xumuueckoM paBHOBecHH. (DAaKTOpBI, BIMAIOIIME HA CKOPOCTh XUMHUYECKOW PpEaKIMH U
MI0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCHAUTENbHO-BOCCTAHOBUTENbHBIE  pEAKLWH,  JJIEKTPOHHBIA  OaJlaHC  OKHCIUTENHLHO-
BOCCTAHOBUTENBHOMN peakiuu. COCTaBlIeHHE YPABHEHUN OKUCIHUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIIUH C
HCII0JIb30BAHMEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopus 37MEKTPOIUTUYECKON AMCCOLMALMU. DIEKTPOJUTHI U HEAEKTPOJIUTHI. KaTHOHBI, aHUOHBIL.
MexaHu3M AUCCOLMALIMKM BEUIECTB C Pa3IMYHBIMU BUJIAMHU XMMHUYECKOW CBsi3H. CTENEHb IUCCOLUALUU.
CunbHbIe U cl1abble AIIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. YCIOBHUS TMPOTEKaHHsS pEaKUUd HOHHOTO OOMEHa, IOJIHBIE H
COKpall€HHble HMOHHbIE ypaBHEHHMs peakuuil. CBOMCTBa KHCIOT, OCHOBAHMII M COJIEH B CBETE
MpEJICTaBICHU 00 >MeKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIe peakiuu Ha HOHBL [loHsATHE O
TUAPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHUE C MOJEISAMHU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJLUIOB U
HeMeTauoB (rpaduTa M anMasa), CJIOKHBIX BEILIECTB (XJIOpHAA HATpHs), UCCIEIOBAaHHE 3aBUCUMOCTH
CKOPOCTM  XMMHMYECKOW peakuuud OT BO3MEHCTBHS  pa3lWYHbIX  (PAKTOPOB, HCCIEOBaHUE
IEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, NPOLECCA IUCCOLMALMM KHUCIOT, IIENOYed M coyed
(BO3MOXXKHO HCIIOJIb30BaHME BUAEO MAaTEpHUaloOB), MPOBEICHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHMs peakiuil MOHHOro oOMmeHa (oOpa3oBaHHME OCaJKa, BBIAEICHHE ra3za, oOpa3oBaHHE BOJIbI),
OTIBITOB, MJUTFOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKINI (TOpEeHUe, peakuun
pa3ioKEHUs, COECIMHEHUs), PACIO3HABAHWE HEOPraHMYECKHX BEIIECTB C IOMOIIBI0 KadeCTBEHHBIX
peakiuii Ha MOHBI, PEILIEHUE 3KCIIEPUMEHTAJIBHBIX 3a/au.



HemeTtasibl 4 X cOeTUHEHUS

OOmiast xapakTepucTHkKa TajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEIECHU
okucienus. CTpoeHrne U GU3NYECKUE CBOKWCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XUMUYECKUE CBOMCTBA
Ha npuMepe xJjiopa (B3auMOJEHCTBUE ¢ METAJIaMH, HEMETaJNIaMH, 1ejo4aMu). Xia0poBoaopo. ComnsiHas
KHCJIOTa, XUMHUYECKUE CBOMCTBA, IMOJIydeHHE, NMpUMeHeHue. J[eHcTBHe Xjopa U XJIOpOBOJAOpOJa Ha
OpraHu3M 4YejoBeKa. BaxkHeimme XJI0puapl 1 UX HaXOXKJICHHE B TIPUPOJIC.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC
crerieHu okucienus. CtpoeHue U (PU3NYECKHe CBOICTBA MPOCTBIX BEIIECTB — KHCIOPOAA M CEPHI.
AmnoTponHbsie MOIU(UKAIMK KHCIOPOJa W Cepbl. XHMMHUYECKHE CBOMCTBa cepbl. CepoBoJ0poi,
CTpoeHHe, (u3NYecKne M XUMHYecKHe CBOHCTBA. OKCHIBI Cepbl KaK TMPEACTABUTEIN KHUCIOTHBIX
okcuioB. CepHasi KucioTa, GU3MYECKHME M XMMUYECKHE CBOMcTBa (0OIIME Kak IpeJICTaBUTEIN Kilacca
KHACIOT M crenupudeckue). XUMHUYECKHE pPEeaKIUH, JIeKAlde B OCHOBE IMPOMBINUICHHOTO CIoco0a
MOJTyYeHUS] CEpHOU KHUCIOTHL. [Ipumenenue cepHoil KuciIoThl. COJM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peaknus Ha cynabdar-noH. HaxoxmeHune cepbl U €€ COeAMHEHUH B MpUpoAe. XUMHUECKOE 3arps3HEHUE
OKpYKAroIIel Cpeibl COCAMHEHUSMH Ccepbl (KUCIOTHBIE NOXW, 3arps3HEHHE BO3/JyXa W BOJIOEMOB),
crocoObI €ro MpeI0TBPAIICHHUS.

OO6mras xapaktepucTuka ieMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHH OKHUCIIEHHs. A30T, paclpoCTpaHEHWE B NpHUPOJC, (PHU3UYECKHE W XHUMHUYECKHE CBOICTBA.
KpyroBopoT a3ora B mpupose. AMMHaK, €ro (u3WYeCKHe W XHMHUYECKHE CBOICTBA, IMOJyYCHHE H
npuMeHeHne. Coim aMMOHUS, WX (PU3WUECKHEe M XMMHYECKHE CBOMCTBa, MpuMeHeHHe. KadecTBeHHas
peakinus Ha MOHBI aMMOHUS. A30THasl KHCJOTa, e€ ToydeHue, (pu3muecKrue W XMMHYECKHE CBOICTBa
(oOmme Kak TpenCcTaBHTENS Kiacca KUCIOT M crenududeckue). Vcmosib3oBaHWE HUTPATOB M COJICH
aMMOHHMSI B KauecTBE MMHEPAIbHBIX ynoOpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKpYXKarollel Ccpeabl
COCTMHCHUSIMU a30Ta (KUCJOTHBIC JOXKIW, 3arps3HEHUE BO31yXa, MouBbl W BomoEMOB). docdop,
ajutotpornHbie Moaudukanun Gocdopa, duznueckue u xumuueckue cBoictBa. Okcun docdopa (V) u
dbochopHas kucioTa, PU3MUECKHE M XUMUUYECKHE CBOMCTBA, mojydeHue. Vcmons3oBanue ¢ocdaroB B
KayecTBE MUHEPAIbHBIX YI00pEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynnbl. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETEeHH OKHUCIICHHUS. YTJIEpO/l, aJUIOTPOIHbIE MOJU(PHUKAIINH, PACIPOCTPAHEHHE B MPUPOJE, HDU3HUECKUE
U XUMHYecKHe cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B mpupone. OKcuibl yriepoia, HUX
¢busznueckue M XUMUYECKHE CBOMCTBA, NIEHCTBUE HA >KHBbIE OPTaHU3MBI, MOJyYE€HUE M NPUMEHEHHE.
DKOJIOTHYECKHE TPOOJIEeMBI, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (1V), rumoresa rio6aabHOTO MOTEIIICHUS
KJIUMaTa, NapHUKOBBIN 3 (deKT. YrosibHasg KUCIOTa U €€ COJH, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
noyiyueHue u npuMmeHenue. KauectBeHHas peakuus Ha kapOoHaT-uoHbI. Mcmonb3oBaHue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCNMHEHUSX yriepoaa (MeTaH,
9TaH, 3TUJICH, alleTHIICH, ATAHOJ, TJIMIEPHUH, YKCYCHAs KUCI0Ta). [IprpoaHbIe HICTOYHUKH YTIIEBOAOPOIOB
(yronp, mnpupoHBIA Ta3, HEPTh), MPOAYKTHI UX TMepepaboTku (OEH3WH), HUX poib B OBITY U
npoMeblIeHHOCTH. [ToHsATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yrieBojax — U HX
POJIM B )KM3HU YeloBeKka. MaTepuaibHOE €JMHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MoJlydyeHHE M IpuMeHeHue. CoeluHeHMs
KpeMHHUs B mnpupoje. OOmue npezacraBieHus o0 okcuae kpemHus (IV) um KpeMHUEBOH KuCIOTe.
CunukaThl, UX UCHOJB30BAaHUE B OBITY, B MPOMBINUICHHOCTH. BaxkHelne cTpouTenbHble MaTepUabl:
KepaMHKa, CTEeKJIO, LIeMeHT, OeToH, xene300eToH. [IpoGiembl 0Ge30MacHOro  MCMOJIBb30BaHMS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm:

u3yuyeHre oOpa3IlOB HEOPraHMYECKUX BEIIEeCTB, CBOMCTB COJITHOW KHUCIOTBHI, MpPOBEACHUE
KaueCTBEHHBIX peakIuid Ha XJIOPUA-UOHBI W HAOMIOJCHHE TMPU3HAKOB HUX TMPOTEKAHHS, OTBITHI,
oTpakaronye (U3NYeCKHe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HUX COEJUHEHUH (BO3MOKHO



UCTOJb30BAHME  BUACOMATEPHUATOB), O3HAKOMIEHHE ¢ oOpa3snamMu XJIOPUAOB  (TaJIOTEHHUIIOB),
03HAaKOMJIEHHE C 00pa3laMu cepbl U €€ COeIMHEHUSIMU (BO3MOXHO MCHOJBb30BaHUE BUJICOMATEPHUATIOB),
HaOIItO/IeHNe Mpoliecca OOyrIMBaHUS caxapa IMOJ JCHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI,
U3yueHHE XMMHUYECKHX CBOMCTB pa30aBICHHOIN CEpHOIM KUCIIOTHI, IPOBEJCHNE KAaUECTBEHHOM peakIy Ha
cynbhaT-uoH U HAONIOJCHHWE TpHU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (DU3UYECKUMHU CBOWCTBAMU
a3zota, ochopa M UX COSAMHCHHI (BO3MOXKHO HCIOJIb30BAHHUE BUICOMATEPHAIIOB), 00Opa3iaMy a30THBIX
u (ochopHBIX ymoOpeHU#, NONydeHHE, COOMpaHWe, pacIO3HABaHWE W HM3yYCHHE CBOWCTB aMMHAaKa,
MPOBEACHUE KAYECTBEHHBIX pEaklUii Ha WMOH aMMOHHS U (ocdar-uoOH W M3ydeHHE TPU3HAKOB HUX
MIPOTEKAHUS, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOW KHUCIOTBI C MeAblo  (BO3MOXKHO
WCI0JIb30BAHNE BHJICOMATEPHAIIOB), U3YYCHHE MOJICNICH KPUCTALTMYSCKUX PEMIETOK anMmasa, rpadura,
¢dymiepeHa, 03HaAKOMJICHHE C IPOIIECCOM aCOPOINU PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHUBOTa3a, MOJy4yeHHe, cCOOMpaHue, paclio3HaBaHUE M W3YYCHHE CBOMCTB YIIIEKHUCIIOTO
rasza, MpoBeJIEHNE KAa4eCTBEHHBIX pEaKIMil Ha KapOOHAT U CHJIMKAT-WOHBI U M3y4E€HHE TPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJICHHE C  TNPOAYKIHMEH  CHWIMKATHOW  TPOMBIIUICHHOCTH,  pEIIeHue
AKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «BakHele HeMeTauIbl U UX COSTUHEHUS.

MeTa/uibl M UX COEIMHEHUS

OO0mrast XxapakTEpPUCTHKAa XMMHYECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAHMHM WX TOJIOKEHHUS B
[Tepuonnueckoit cucreme xumuuyeckux snemeHToB [[. . MenneneeBa m crtpoeHus aromoB. CTpoeHue
MeTa/UIoB. MeTalinyeckas CBsI3b M METaJUIMUeCKasl KPUCTaJUIMUeCKasl pPemérka. DIEeKTPOXUMHUYECCKUN
psAn HampshKeHUW MeTaioB. Du3nyeckne W XWMHYECKHE CBOWCTBa MeTauioB. OOIme CrocoOs
MoJTydeHus: MeTauioB. [IoHATHE O KOPPO3WM METAIIIOB, OCHOBHBIE CTIOCOOBI 3alTUTHI UX OT KOPPO3HHU.
Crnassl (cTanb, YyTr'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounble MeTamibl: TosiokeHwe B llepumoamyeckoil cucreme Xumudeckux snemeHToB J[. .
MenneneeBa, CTpoeHHE X aTOMOB, HaXokJeHHe B mpupoje. dusnueckue u XUMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanusi). OKCUIIbI U TUAPOKCUIBI HATpUsl U Kanud. [IpumMeHeHe Men0ouHbIX METallIOB
U UX COEOUHEHUN.

[IlenoyHo3eMenbHBIE METAUIBl MarHuii W Kajblui: moJiokeHue B Ilepumonnueckoir cucreme
xumudeckux anemeHToB [[. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XkACHUE B npupojie. Pusndeckue
U XUMUYECKHe CBOICTBa MarHus W Kanplus. Baxueilmine coeauHeHUs Kaiblus (OKCHUI, THAPOKCH],
coin). KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUSI.

Amomununil: nonoxxenue B [lepronnueckoit cucreme xumudeckux sneMeHToB /. M. Menneneena,
CTPOCHHME aToma, HaxoXJaeHue B mpupojge. Pu3myeckne M XUMUYECKHE CBOMCTBA AIFOMUHUS.
AmboTepHbIe CBOWCTBA OKCH/IA U THIPOKCUIA aTIOMUHUS.

Kenezo: nmonoxxenue B Ileproanueckoit cucreme xumudeckux sinemMeHtoB J[. M. Menneneesa,
CTPOCHHME aToMa, HaxoxkJeHue B npupoie. dusmueckue M XUMUUYECKHUE CBOICTBa xene3a. OKCHpbI,
ruapokcuabl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C oOpa3laMu METauIOB U CIUIaBOB, MX (PU3NYECKUMH CBOICTBaMH, U3yueHUE
pEe3yNbTaTOB KOPPO3WU METAIJIOB (BO3MOXHO HCIIOJIb30BaHHE BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUSL OKCUAA KaNbLMsI U HATPUS C BOAON (BO3MOXKHO HCIOJH30BAHUE BUIEOMATEPHUAIIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, TMpollecca TOPEHHUs jKelne3a B KUCIOpoae (BO3MOXKHO
MCIOJIb30BaHNE BUJICOMATEPHATIOB), IPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMii HA MOHBI: MarHusi,
KanbIus, amoMUHUs, uHKa, xene3a (1) u xenesa (l11), meau (1), HabmroaeHre U onucaHue MPOIECCOB
OKpalllMBaHUs IUIaMEHM HMOHAMM HATpus, Kaiusd M KaablMsd (BO3MOXKHO  MCHOJIb30BaHHE
BHJICOMATEPHUANIOB), UCCIIEeI0OBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA alIOMUHUS U TUAPOKCUIA [IMHKA,
pelieHue HKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilllne MeTamibl U UX COCTUHEHUD.

XuMus M OKpyxKamolas cpeaa

BemiectBa 1 MaTepuainbsl B HOBCEAHEBHOM KU3HU ueloBeKa. be3onacHoe MCIoJIb30BaHUE BELIECTB
Y XUMHYECKUX peakiuil B ObITy. [lepBasi moMoIih Ipu XMMHUYECKHUX 0XKOTaX U OTPABICHHSIX.



XUMHUYECKOE 3arpsA3HEHHE OKpY)Karolled cpeabl (mpefenbHas JOMYCTUMas KOHILIEHTpalus
BemnecTs, nanee — [1JIK). Posb xuMuu B penieHuu SKOJI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yueHre oopas3oB MaTepHaoB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHATIBI).

Mescnpeomemmnnie ceasu

Peanu3zanus MeXNnpeaMETHBIX CBA3CH MpU M3y4EHHUU XUMHUU B 9 Kiacce OCYIIECTBIIETCS depes
HCI0JIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MMOHATHM, TaK U MOHATUH, SBJISIOUIUXCS CUCTEMHBIMU
JUI OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TOHSATHS: HAY4HbIH (aKT, TMIIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CUHTE3,
KJaccu(uKanus, MepruoOANYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBAHHUE, M3MEpPEHHE, MOJIEINb,
SIBJICHUE, TAPHUKOBBIN 3(h(PEKT, TEXHOIOTHsI, MaTEepUaIbl.

®duznka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIJINUJI, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYNa, AJIEKTPUYECKUI 3apsii, NPOBOJHUKH, IMOJIYIPOBOJHUKU, IUDIEKTPUKH, (POTOIIEMEHT,
BEILIIECTBO, TeJO, OOBEM, arperatHoe COCTOSHHE BEIECTBA, Tra3, pacTBOpP, PacTBOPUMOCTD,
KpUCTAJIJIMYECKas pem€Tka, CIjiaBbl, (U3MUECKHE BEIUYMHBI, €IUHUIBI H3MEPEHMs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJTHILE.

buonorus: ¢orocunres, napixaHue, Ouocdepa, 5sKocucTeMa, MHHEpaIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAaEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yIbTAaThl OCBOCHHS IPOTPAMMbI OCHOBHOTO 00IIero 00pa3oBaHUs JOCTUTAIOTCS B
Xone OOy4eHHs XUMHH B €IUHCTBE YUYE€OHOHW M BOCHHMTATEIILHOW JEATEIHHOCTH B COOTBETCTBHU C
TPaJMLIMOHHBIMU  POCCUHCKMMU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMU,
MIPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHU ITOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOPA3BUTHA U COLMATM3ALMN 00yJarOIUXCS.

JIMYHOCTHBIE PE3ybTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMNA U paCIIMPEHHE ONbITA JAESITEIbHOCTU HA €€ OCHOBE, B TOM UHUCIIE B
YJacTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HaydHOMY
HaCJIEUI0, TOHUMAaHUsI 3HAU€HUsI XMMHUYECKON HayKu B JKU3HM COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH
BIIJIETh JIOCTOBEPHOW HH(pOpManueld O TMEepeloBbIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM H
OTEUECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHbBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTaBICHHS] O COLMAIbHBIX HOPMAaxX M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HMCCIe10BaTeNbCKOM,
TBOPUYECKON M APYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM AESITENTbHOCTH
IIpU  BBINIOJHEHUM Y4YEOHBIX, IO3HABATENIbHBIX 3a7ay, BBINOJHEHUM XUMUYECKUX IKCIEPHMEHTOB,
CO3/IaHUM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAaHMIO M B3aMMOIIOMOIIM B IPOLECCE 3TOU
yu4eOHON JAEATeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJECHHWE M IOCTYHNKH CBOMX TOBAapHILEH C
MIO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM PpEakLUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTAaBJISAIOLIME OCHOBY JUIsl IOHUMaHUS CYIHOCTH HAy4YHOMH
KapTUHbl MHpa, NPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS HPUPOIbI, B3aUMOCBS3AX
4eJI0BEKA C IIPUPOJIHOU CPENlO, O POJIM XUMHH B ITO3HAHUM dTUX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJIy4YeHUE HOBBIX 3HAaHUM MO XMMMHU, HEOOXOUMbIE
i OOBSICHEHUS HaONIONAaeMbIX IIPOLECCOB U SBJICHUH, MO3HABAaTENbHOH, HH(MOPMALMOHHOW U
YUTATENICKOM KyJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHOM paboThl C y4yeOHBIMH TEKCTaMHU,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPeJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTU;

UHTepeC K OOY4YeHHI0O M IMO3HAHHUIO, JIH0O03HATEIBHOCTh, TOTOBHOCTb M CHOCOOHOCTH K
caM000Opa30BaHUIO, IPOEKTHOM M HCCIENOBATENILCKON JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILIEeM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE ILIEHHOCTH >XM3HHU, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha
3/I0pOBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUM M HENpPUATHE BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHHsI), HEOOXOAUMOCTH COOIIOIEHUS MTPaBUII OE30MaCHOCTH MpU 0OpallleHHH
C XMMHMYECKHMHM BELIECTBAaMU B OBITY U pealbHOM )KU3HH;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY M3Y4YEHUIO NMpodeccHii 1 Tpyaa pa3aIudHOro pojia, yBaXXeHHue K Tpyay U
pe3yibpTaTaM TPYIOBOM IEATENbHOCTH, B TOM YHUCIE Ha OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUHU IO
XMMUH, OCO3HAHHBIN BHIOOP HHIAMBHUIYAIBHON TPACKTOPHUH MPOJOJDKEHHS OOpa3oBaHHs C y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH,
yCIEmHON MpodecCuOHAIbHOW AEATENbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTb
aJlanTUPOBaThCs B MPO(eCcCHOHANIBHOM cpene;



6) IK0JI0rH4ecKOro BOCIUTAHMSA:

HKOJIOTUYECKHU IeJIeCO00pa3HOe OTHOLICHHE K MPHPOJIEe KaK MCTOYHHUKY JKU3HHM Ha 3eMJie, OCHOBE
e CyIIecTBOBaHMs, MOHMMAaHUE IICHHOCTH 3/I0pOBOr0 M 0Oe30macHOro oOpasa »KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXHYECKOMY 3J0POBBIO, OCO3HAaHHWE IIEHHOCTHU
coOmoIeHns TpaBui 0E30IacHOTO MOBEACHHS NMpH paboTe C BEIIECTBAMM, a TAKXKE B CHTYalHUsX,
YIPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJICH;

CMOCOOHOCTH TPUMEHSATh 3HAHWS, IOJIydaeMble IMPH H3YYEeHUH XHMHWHU, JUIsI pElIeHHs 3ajad,
CBS3aHHBIX C OKPYXAIOLIEH IPUPOJHOW CPEeNoM, JUIsl MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYPBI,
OCO3HAHHA TJIOOANTBHOTO XapakTepa AKOJOTHYECKUX MpOoOJieM M IyTed HMX pPEHICHHs IOCPEICTBOM
METOJI0B XHMHH, SKOJOTHYECKOIO MBINUICHHS, YMEHHUS PYKOBOJCTBOBATbCS MM B IIO3HABATEIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MerampeAMETHBIX pe3yAbTATOB BBIACIAIOT 3HAYUMBIE JUIsT  (POPMUPOBAHUS
MHPOBO33pEHUsI OOIIEHAYYHBIE TTOHATHUS (3aKOH, TEOpHs, MPUHIUII, TUIIOTE3a, (aKT, CUCTeMa, MpOIecC,
OKCIIEPUMEHT W JIPYroe.), KOTOpPBhI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMerax u
TTO3BOJIAIOT Ha OCHOBE 3HAHHWH M3 3TUX MPEaMETOB (OPMHUPOBATH MPEACTABICHNUE O 1ETOCTHOW HAyYHOU
KapTUHE MHpa, W YHUBEpPCAIbHBIC Yy4YeOHBbIC JeHCTBHS (TIO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,
peryasTUBHBIC), KOTOpbIe oOO0OecrneynBalOT (QopMUpPOBaHHME TOTOBHOCTH K  CaMOCTOSITEIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NEATENHHOCTH.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHUS

ba3oBbIe Joruuyeckue AecTBHA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIICHUS TPU OCBOCHUHM 3HAHHWM: PacKphIBATh
CMBICJT XHMHUYECKUX TOHATHH (BBIACIATh WX XapaKTepHBIC NMPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C
IPYTUMHU TIOHSATHUSMH), HWCIIOJB30BaTh TIOHATHSA JUII OOBSACHEHHS OTIEIBHBIX (DAKTOB W SIBIICHUH,
BBHIOMPATh OCHOBAHMS W KPUTEPHUH IS KIAaCCU(PUKAIMK XUMHYECKUX BEIICCTB U XMMUYECKUX PEAKITUH,
YCTaHABIUBATh TMPUUYUHHO-CIICJICTBCHHBIC CBS3UM MEXIY OOBEKTAMHU H3Y4YEHHUsS, CTPOUTH JIOTUYECKHE
paccyxieHus (MHIyKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), IeJIaTh BHIBOJIBI U 3aKJIFOUCHHS;

yMEHHE TPUMEHATh B TPOIECCe TMO3HAHUS TMOHATHUS (NMPEAMETHBIE M METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEMbIE B XUMHUH, TPEOOPa30BBIBATH TUPOKO MPUMEHSICMbIC
B XMMHH MOJICJIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK (CUMBOJI DJIEMEHTA), XUMUYecKas GpopMylia u
YpaBHEHHE XUMHUYECKOW PEAKIUU — TPH PEIICHUH YYEOHO-TIO3HABATEIbHBIX 3aJad, ¢ y4ETOM OSTUX
MOJICTBHBIX TPEJACTABICHUN BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TNPHU3HAKA H3Y4aeMbIX
00BEKTOB — XHMHUYECKHMX BCIIECTB M XHMHYCCKHX PEaKIMi, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEJICTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3Y4aEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble ncciaenoBarebCKHe AeHCTBHS .

YMEHHE HCIIO0b30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B
KauecTBe OCHOBBI i1 (OpPMHUPOBAHHUS THUIIOTE3bl II0 TPOBEPKE IPABUIBLHOCTH BBICKAa3bIBAEMBIX
CY)KJICHUH;

NpHOOpeTeHNe OMbITa MO [JAHUPOBAHUIO, OPraHuU3alud ¥ TPOBEACHUI0 YUYEHUYECKHX
OKCMEPUMEHTOB, yYMEHHE HAONI0AaTh 3a XOJOM IMpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, GopMymupoBaTh O0OOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO OTbITA,
MCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM paboTe.

Padora ¢ undpopmanueii:

yMEHHE BbIOUpaTh, aHATM3UPOBATH U UHTEPIPETUPOBATH NH(DOPMAIIMIO PA3ITUYHBIX BUJIOB U (POPM
MPEACTABJICHUS, MOJYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-MOMYJSpHAs JIMTEPATypa XUMHUYECKOTO
COJIepKaHus, CIIpaBOYHBIC TTOCOOMS, pecypchl HTepHeTa), KPUTHUECKU OIICHHBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;



YMEHHE MPUMEHSATh PAa3IMYHBIE METOIbl W 3alpoChl MPU TIOMCKE W OTOOpe WHPOpMAIUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJMMBIX Ui BBITIOJHEHUS YYEOHBIX M II03HABATENHHBIX 3a/1a4
OTpeNeNEHHOT0 TUIA, MNPUOOpPETeHHE ONbITAa B OO0JIACTH  WCIONB30BAaHUS  HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH, OBIAJACHUE KYJIBTYPOW AaKTHBHOTO HCIIOJIB30BAHMS PA3JIMIHBIX
MTOUCKOBBIX CHUCTEM, CAMOCTOSITEILHO BHIOMpATh ONMTHUMAIBHYIO (OpMY MpeacTaBiIcHHs] WHOOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMHM, JuarpaMMmamu, Ipyrumu (opmamu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHE UCTIOJIb30BaTh M aHAITM3UPOBATH B IPOIIECCe YIEOHON M MCCIEeI0BATEIbCKOM IEATEIIbHOCTH
MHPOPMAIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHWCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpYKaroLEel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE elCTBHUS:

YMEHHUS 3a/laBaTh BOIMPOCHI (B X0j€ Auayiora W (WJIK) IUCKYCCHUHU) TIO CYIIECTBY OOCYKIaeMou
TeMBI, POPMYIMPOBATH CBOM TPEIIIOKEHNSI OTHOCUTENFHO BBITIOJIHEHHSI TPEIOKEHHON 33124,

YMEHUSI TIPEJICTABIATH TOJTYYEHHBIE PE3yJbTAaThl IMO3HABATEIBHON JESATEIHHOCTH B YCTHBIX W
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMIO PE3yIbTaTOB BBITIOJHEHUS XHUMHUYECKOTO JKCIIEPHMEHTA
(J1abopaTtopHOTO OIBITa, JaOOpPaTOPHON pPabOTHI IO WCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIbHON U
MCCIIEIOBATENILCKOM NESITeTFHOCTH TPH PEIIeHNH BO3HUKAIOMIMX TMPOOIIeM Ha OCHOBE y4éra OOIMMX
MHTEPECOB M COIVIacOBaHUS Mo3uluil (oOcyxkaeHus, OOMEH MHEHHUSMH, «MO3TOBbI€ HITYPMBbI»,
KOOpJMHAIMS COBMECTHBIX JICHCTBHIA, OTpE/IeNeHne KPUTEPHEB 10 OICHKE KadecTBa BBHIMOJHEHHOMH
paboThI U ApYyTHE).

PeryasiTuBHble YHHBepPcaJibHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATENbHO OIpeaeisTh LETu JeSTeNIbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJMPOBaTh M HpHU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO AESITEIHHOCTb, BBIOMpaTh Hamboiee
a¢hdexTuBHBIEC CITOCOOBI pelieHUs YUeOHBIX U TTO3HABATEIBbHBIX 3a71a4, CAMOCTOSITEIbHO COCTABIISATh WU
KOPPEKTUPOBATh MPEIJIOKECHHBIM aITOPUTM ACHCTBUI MPU BHINOJIHEHUN 3aJaHUM ¢ YYETOM MOJIYydEeHUS
HOBBIX 3HaHUN 00 WH3ydaeMbIX OOBEKTaxX — BEIIECTBAX U pEaKIUsIX, OLEHHWBATH COOTBETCTBHE
MOJIyUeHHOTO pe3yabTaTa 3asBICHHOM €M, YMEHHE HCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJJaHUM.

MHNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yabTaTOB [0 OCBOCHHIO 00S3aTENILHOTO COAEPKaHUS, YCTAaHOBJIEHHOTO
JTaHHOU (enepaibHON paboueil mporpaMMou, BBIJIENAIOT: OCBOCHHbBIE 00YYarOIIUMHCS HAaydyHbIE 3HAHUS,
YMEHHUSI ¥ CIOCOOBI IeHCTBUH, crienuduueckue i MpeaMeTHON 00nacTi «XUMHUSD», BUABI A€ITeIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpEeTallH, MPeoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IHMYHBIX
y4eOHBIX U HOBBIX CUTYaIHIX.
K xonmy oOyuyenus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:
® PAaCKpBIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHATUN: aTOM, MOJEKYTa, XUMUYECKHI DIIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOHAS U HEOJHOPOJHAS), BaJCHTHOCTD,
OTHOCHUTENIbHAsE aTOMHasi M MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBasi JIOJiI XUMHUYECKOTO JJIEMEHTa B COCAMHEHHMM, MOJISPHBIN 0O0BEM, OKCHUI,
KHCIIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCIECHHS, XUMUYECKas
peakiusi, KiacCUpUKAIUs pEakluid: peaklid COCNWHEHUS, PEAKIMH Pa3NOKEHUs, PEeaKIuu
3aMeIleHus], peakIIni 0OMEHa, SK30- U YHJIOTEPMUIECKHIE PEaKIIUU, TeIUIOBOM d3PPEKT peaKiuH,
SIPO aTOMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTalb, pallyC aToMa, XUMHYECKast CBS3b,
TOJISIpHAsT M HETOJIApHAs KOBaJCHTHAsl CBs3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBasi 10715 BeulecTBa (IPOLEHTHAs KOHIIEHTPAIlKs) B paCTBOPE;



® WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUECKUX MOHATUN U MPUMEHATH 3TU MOHATUS IIPU
ONMCAHUHU BEUIECTB U UX MPEBPAILCHUI;

® IICTIOJIb30BATh XMMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJCHUS (OPMYJ BEIIECTB W YpaBHEHHM
XUMHUUYECKUX PEAKLIMIL;

® OTIpE/ICIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTENEHb OKHCICHHS
9JIEMEHTOB B OWHAPHBIX COCIMHEHMSAX, MPHHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIacCy
COCMHEHUN 10 (QopMysiaM, BHJ XUMHYECKOW CBsI3M (KOBAJICHTHass W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbica [lepuoauueckoro 3akona [[. . MenzaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX JJIEMEHTOB OT MX IIOJOXKEHHUS B
[leproguueckoil cucTtemMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUeHHUs, 3aKOHa ABOTaipo;

® OIIMCHIBATh M XapakTepus3oBaTh TabMuuHyro Qopmy Ileproauueckoil cucTeMbl XMUMHUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHS «TJIaBHas noarpynmna (A-rpynma)» U «1moOouyHas MOArpymmna
(b-rpymnmna)», manbie U OoJbLINE MEPHOIbI, COOTHOCUTh OOO3HAUYEHHUS, KOTOPbIE HMEIOTCA B
tabmuie «llepuomuyeckas cuctema xumudeckux nemeHToB [[. . MenneneeBa» ¢ YuCIOBBIMU
XapaKTepUCTUKaMHU CTPOECHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij sapa, oOriee
YHCIIO 3JIEKTPOHOB U pacipe/iesieHue UX MO 3JIEKTPOHHBIM CI0SM);

® KJITACCU(UIIMPOBATH XUMHYECKHE DJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUYECKHE DPEaKIIHU
(10 9yKCITy M COCTaBY Y4acTBYIOLIUX B PEAKLIUU BEUIECTB, [0 TEIJIOBOMY 3D (DEKTY);

® XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pPA3IMYHBIX KIIACCOB,
MOATBEPXK/Iasi ONUCAHWE TMPUMEPAMHM  MOJEKYJSPHBIX  YPaBHEHUN  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaYE€CTBEHHOT'O COCTAaBa, BOZMOKHOCTH
MPOTEKAHUSI XUMUYECKHUX NIPEBPAILECHHI B PA3JIMYHBIX YCIOBUSAX;

® BBIUUCJISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAaccChl BEIIECTB, MAacCOBYIO [IOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (QOopMysie COEIWHEHHUS, MAacCOBYIO JIOJII0 BEILIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN peaKIvH;

® [[PUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTEILHON JAEATEIbHOCTH — AHAJIW3 U CHHTE3, CPAaBHEHHE,
0000111eHIEe, CUCTEMaTH3aIUI0, KJIACCU(UKAIUIO, BBISIBJICHUE TPUUYUHHO--CIEICTBEHHBIX CBs3EH
— JJI U3Y4YEHHUs CBOWCTB BELIECTB M XUMHUYECKHUX PEAKIUi, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAaHUsT — HaONIoIeHHWe, U3MEpPEeHHe, MOJEINPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIH );

e CJIeI0BaTh MpaBUJIaM IOJIb30BAHMS XUMHUYECKON MOCYI0M U J1abopaTOpHBIM 000pyIOBaHUEM, a
TaK)Ke MpaBHiiaM 0OpallleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMU IO BBIIIOJHEHUIO
mab0paTOPHBIX XUMHUYECKUX OMBITOB IO IMOJYYCHHIO U COOMPAHUIO Ta3000pa3HBbIX BEIIECTB
(Boopoda ¥ KHUCIOpOJa), MPUTOTOBJICHHIO DPACTBOPOB C OMpeAeNEHHOM MaccoBOil mosei
pacTBOPEHHOr0 BEILIECTBA, IUIAHUPOBATh M NPOBOJUTH XUMHUYECKHUE SKCHEPUMEHTHI II0
pacro3HaBaHUIO pacTBOPOB MIEJOYEH M KUCIOT C TOMOIIbI0 HMHIUKATOpOB  (JaKMyc,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K koH1y oOy4yeHus B 9 kJjacce npeMeETHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpaXaTb

Cc(OPMHUPOBAHHOCTh y OOyJAIOIUXCS YMEHUI:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX MOHATUN: XMMHYECKHH 2JIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, AaHHWOH, IIPOCTOE  BEIIECTBO,  CIOKHOE  BEIIECTBO, BAJIEHTHOCTD,
UIEKTPOOTPHULATENLHOCTD, CTENEHb OKHUCIIEHUS, XMMHMUYECKas pEeaklus, XUMHUYEcKas CBs3b,
TeTI0BON 3(h(heKT peakinu, MOJIb, MOJIAPHBIN 00BEM, PaCTBOP, SIEKTPOIUTHI, HEITEKTPOIIUTHI,
NIEKTPOJIMTUYECKAs JUCCOLMAIMS, PEAaKIUd MOHHOTO OOMEHa, Karalau3aTtop, XMUMHYECKOoe
paBHOBecue, oOpaTHUMble W HEOOpaTHMble pEaKIHMH, OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE



peakuuy, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHME M BOCCTAaHOBIEHHUE, AJUIOTPOIIMS,
aM(pOTEepPHOCTb, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MIOHHAS, METAJUINYECKasi), KPUCTAIITMYECKas
pemérka, KOppO3Usl METAJJIOB, CIUIABbl, CKOPOCTb XHWMMYECKON pPEaKIUH, IPEESIbHO
nonycrtuMas konuentpanus 111K Bemecrsa;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM U MPUMEHSATH 3TU MOHSATHUS TIPHU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

® ICTIOJIF30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJCHUS (OPMYJ BEIIECTB W YpaBHEHHI
XUMHUUYECKUX PEAKLIMIL;

® OIIPEJIENIATh BAJICHTHOCTb M CTENEHb OKUCICHHUS XUMUYECKUX D3JIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCy COEIUMHEHHH 0
(dbopmynaM, BUJ XUMUYECKOW CBS3H (KOBAJICHTHAs, HOHHAS, METAJUTMYECKast) B HEOPraHUIECKUX
COEIMHEHUSX, 3apsA] MOHA M0 XUMHUYECKOW (opmyrne, xapakTep cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTANINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA,

e packpbiBaTh cMbIch llepmogmueckoro 3akona /[[. M. MenneneeBa W JAEMOHCTPUPOBATH €r0
MIOHMMAaHMEe: OIUCHIBaTh M XapakTepus3oBaTh TaOnuuHyo ¢opMy llepmoanueckoil cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3jInvaTh MOHATUS «TJIaBHAs MOATpyIa (A-rpyrma)» U «1moOodHas
noarpynna (b-rpynmna)», maneie u 6oibllMe NEPUOIbI, COOTHOCUTh OOO3HAYEHUS, KOTOPbIE
UMEIOTCS B MEPUOAMYECKON TabiuIe, ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XMMHMUYECKHX AJIEMEHTOB (COCTaB M 3apsj sfApa, 00IIee YUCIO AIEKTPOHOB U pacIipesieieHne uX
M0 DJJICKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTH B W3MEHEHWH CBOWCTB
AJIEMEHTOB M UX COEJAMHEHUU B MpejenaX MalbIX NEPHUOJOB U TJABHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;

® KJITAaCCU(PUIIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUYECKHE DPEaKIIHU
(Mo 4YMCIy W COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIoBOMYy 3 dexTy, 1o
M3MEHEHUIO CTENEeHEel OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapaKTepH30BaTh (OMHUCHIBATh) OOIMIME W CHEIU(PUUISCKHE XHMHUYECKHE CBOMCTBA MPOCTBIX H
CJIOXHBIX BEIIECTB, MOATBEPKIasi ONKMCAHUE MTPUMEPAMHU MOJIEKYIIIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

® COCTABJIATh YpaBHEHUS 3JIEKTPOJUTHUYECKON AUCCOIMALUY KHUCTIOT, IIEI04Yeil U COJieH, MOHbIE U
COKpaIEHHbIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YpaBHEHMs peakUUi, MOITBEPKIAOIINX
CYIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/y BELIECTBAMU PA3JIMYHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIUi MOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO 0allaHCca ATUX PeaKILIUi;

® [I[POTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHUI B PA3IMUHBIX YCIOBUSIX;

® BLIYHCIISATE OTHOCUTENBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa Mo (opMysie COEIWHEHHUS, MAcCOBYIO JIOJII0 BELIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKIny;

e cOOMIOATh MpaBUiia MOJB30BAHUS XMMHYECKON MOCynod M J1ab0opaTopHBIM 000pYyAOBaHHEM, a
TaK)Ke MpaBuiia 0OpaIIeHHsI C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMH IO BBITIOJHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

®[IPOBOJIUTH  PEAKIMHU, MOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB  Pa3JIMYHBIX BELIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMUI-, MOAUMI-, KapOoHaT-, gocdar-, cunmkar-,
cynbdar-, THIPOKCHA-UOHBI, KATHOHBI AaMMOHHS ¥ HWOHBI H3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMUECKHUX BEILIECTB;

® IPUMEHSTh OCHOBHBIE ONEpPALMH MBICIUTEIBHON JNEATEIbHOCTH — aHAJIW3 U CHUHTE3, CPAaBHEHHE,
000011IeHNe, CUCTEMATHU3AIINIO, BHISBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€d — ISl M3Y4eHUs



CBOMCTB BEIIECTB MU XUMHYECKUX PpEAKLMH, €CTECTBEHHO-HAyYHblE METOJbl IO3HAHUS —
HaOJI0/IeHNEe, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (PEaTbHbII U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHoBaHMe pa3jeiioB U Komrecrso uacos DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM NMPOrpamMMbl Bcero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
11 Ziif:rs;omzz):;a; gg;;f;zecxoﬁ 5) 2 bubmmorexa LIOK
HCATEIBHOCTH HeTOBEKa https://m.edsoo.ru/7f41837c
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bu6moreka [IOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonstue o kucnorax u 8 1 bu6moreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTMHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Illepuoanueckuii 3axkon u llepuoguyeckas cucrema xumuideckux 31eMeHToB /I, . MengeneeBa. CtpoeHune aToMoB. XMMHYeCKas

cBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema
XHMHUYECKUX d1eMeHTOB /1. H.
Mennene-eBa. CTpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHYecKas CBA3b.

3.2 OKHUCIUTETBLHO- 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKI_II/II/I
bu6mmoreka [IOK
Hroro o pasaeiy 15 https://m.edsoo0.ru/7f41837¢c
PesepBHOE BpeMms 3 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakKunu
11 [ToBTOpEHue U yriydieHue 3HaHul 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKHE PEaKIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuorexa [JOK
' anemeHTOB VIIA-rpynmel. [anmoreHs https://m.edsoo.ru/7f41a636
06
22 snewertron VIApymmm, Cepa n : biorera LLOK
' PYIHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
25| ewenon VA-rpymmut. Asor, qochopunx 7 ;| bubmorerallOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
24 snewerron IV A rpymmu. Yracpon 5 1 , | bubmorealloK
' . DYTUTRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHUS
3.1 OO0111€e cBOIiCTBA METAILIIOB 4 bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
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bubnuoreka [IOK

3.2 Baxxuetimme MeTamibl U X COSTUHCHUS 16 https://m.edso0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»xamonias cpeaa

41 B 3 bubmmoreka [{OK
. eIIecTBa U MaTepraibl B )KH3HHU YeIOBEKa https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6moreka [IOK

C3EPBHOE BPEMA https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AknrionepHoe o0miecTBo «M31areascTBo
«IIpocsemenne»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.1°., Aknnoneproe obmiectBo «M31aTenbcTBo

«Ipocsemenue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK






