XUMHUHA

IHHOACHUTEJBbHASA 3AIINCKA

[Iporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHMsS OCHOBHOH 00Opa30BaTelIbHOW MNpPOrpaMMbl OCHOBHOTIO
obmero obOpazoBanus, npexacraBieHHbIx B PI'OC OO0, a Takke Ha ocHOBe I[IporpaMmel
BocnuTanuss MOV «COIL Ne 19 um. U. II. Ky3HenoBa». u ¢ y4éToM KOHLENIMH MIPENOIaBaHUs
ydebHoro npeaMera « XUMHs» B 00pa3zoBaTebHbIX opranusanusx Poccuiickoit denepanuu.

[Iporpamma 1no XxuMuu Ja€r HpeACTaBICHME O LeNAX, oOmed crpaTeruu oOydeHus,
BOCIIUTAaHUS W pa3BUTHS OOyYalOMIMXCS CPEACTBAMU Y4YeOHOrO TpEeAMETa, yCTAaHABIWBACT
00s13aTeNbHOE MPEIMETHOE COAEpKaHUE, IPETyCMaTPUBACT PACHPEAEICHUE €ro Mo KiaccaM U
CTPYKTYPHUPOBaHHUE IO pa3zesaM M TeMaM IPOrpaMMbl 10 XUMHH, OIPEAEIAET KOJIUYECTBCHHbIE
Y Ka4eCTBEHHbIE XapaKTePUCTUKHU COJIepXKaHUS, PEKOMEH1yEeMY10
[IOCJIEZIOBATEIBHOCTh HM3YyUEHUS XUMHUU C YYETOM MEXKIPEIAMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKM y4eOHOro IpoILecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroIuXcs, ONpeaenseT
BO3MOKHOCTH HpeIMeTa Ui pealu3alud TpeOoBaHMM K pe3yjbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeNbHOW NPOrpaMMbl Ha YpPOBHE OCHOBHOIO 0OIero o0pa3oBaHHs, a TaKxke
TpeOOBaHMUH K pe3ysbTaTaM 00yUeHHs XMMHU Ha yPOBHE eJIeH H3yUeHHS IPEIMETa i OCHOBHBIX
BUJIOB Y4YeOHO-TIO3HABATEJIbHOM JEATEIBHOCTH OOYy4arolIerocss I0 OCBOEHHUIO Y4eOHOro
coZiep>KaHusl.

3HaHUE XUMHH CIYKHUT OCHOBOM JU1s (POPMUPOBAHUS MUPOBO33PEHHS 00YUAIOLIErocs, ero
MPEJCTABICHUN O MAaTEPUAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpYyEMBbIE XUMHUEH
MIPEJCTABICHHUS O B3aMMONPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPHUPOJIE, O MY TIX
pemieHust TrI00ambHBIX MPOOJIEeM YCTOMUMBOIO pa3BUTUS YEJIOBEYECTBA — CBIPHEBOA,
HHEPreTUYECcKO, MUIIEBOM U 3KOJIOrHYecKoi 6€30MacHOCTH, MPOOIeM 3JpaBOOXPAHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peanu3anuu BO3MOXHOCTEHN IS camMoOpa3BUTHUS U
(bopMHPOBaHUSI KYJIBTYPBI JMUHOCTH, €€ 0011el U PYyHKIIMOHATbHOW I'PaMOTHOCTH;BHOCHUT
BKJIaJ] B (pOPMUPOBAHNE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4aroIINXCsl, HABBIKOB X
CaMOCTOSITEIILHOU yueOHOI JESATEIIBHOCTH, SKCIIEPUMEHTAIIBHBIX U
HCCIIEI0BATEIbCKUX YMEHMU, HEOOXOIUMBIX Kak B IIOBCEIHEBHOM KU3HHU, TaK U
B IIpo(eCCUOHATIbHON AESITETbHOCTH;

3HaKOMHUT €O CIEHU(pUKON HAyYHOrO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs1J1a HA €IMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISAETCS] OTBETCTBEHHBIMATANIOM B ()OPMHPOBAHUU
€CTECTBEHHO-HAyUYHOW I'paMOTHOCTH 00yUaroIINXCs;

crocoOCcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-

Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOIl BKJIAJl B 9KOJOrHYECKOe 00pa3oBaHuE
oOydJaronuxcs.

JlaHHble HampaBiieHUs B OOyuyeHHMHM XMMUHU OOECHEUMBAIOTCS CHELU(PHUKON CoaepKaHUs
yueOHOro mpeaMeTa, KOTOPBIM SBIIS€TCS MEJarornyeckd aJanTUPOBAHHBIM OTpaKeHHEM
0a30BOI HAYKH XMMUU Ha ONPEEIEHHOM 3Tare e€pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOEHHE
00yYaroIUMHUCs CUCTEMBbI MTEPBOHAYAIBHBIX MOHATHH XMUMUHU, OCHOB HEOPIaHWYECKOH XUMHH U
HEKOTOPBIX OTJEJIBbHBIX 3HAUMMBIX IOHATUNA OPraHUYECKON XUMHH.
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CrpykTypa conuepkaHHsl MPOrpaMMbl 10 XUMHH C(HOPMHUPOBaHAa HAa OCHOBE CHCTEMHOIO
noaxona k €€ usyueHuro. CoaepkaHUE CKIAABIBAETCS U3 CUCTEMBI INOHATHUH O XUMUYECKOM
JJIEMEHTE W BEIEeCTBE M CHCTEMbl MHOHATUH O XUMHYecKOW peakiuu. OOe 3TH CcHUCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPUHLMILY IOCIENI0BATEIBHOIO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /. 1. Menaeneea Kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHMH aTOMa U XUMUYECKOU CBA3H;

—  MpeaCTaBICHHM 00 3IEKTPOIUTUYECKOM TUCCOIMALUY BEUIECTB B PACTBOPAX.

Teopernyeckue 3HaHUA PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IOJNYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCSA IIOCIEAOBATEILHO OT OJHOTO YPOBHA K Jpyromy,
BBINIONHSSL (YHKIUU OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOICTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHMS U MOJYyUYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMmbl O XHMHH CIHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTABJISIOIIEH HAy4YHOW KapTUHBI MHUpA B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HaHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MPOUCXOJUT C TPUBJICUYCHHWEM 3HAHUI W3 paHee M3YyUYEeHHBIX Y4YEOHBIX MPEIAMETOB:
«OKpy)KaOMH MUY,

«buonorus. 5—7 xnacce» u «Puznka. 7 Kjiaccy.

[Ipyu u3ydyeHnn XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOBXMMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, TIPAKTUYECKON JNESATEIHLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeaAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHUYECKHX 3HaHUM — Ba)KHEHIIHUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYIMHBIX OO0OOUICHHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOLICHNN K HAYYHBIM METOJIaM TTO3HAHUS MPH U3YUYCHUHN BEIIECTB M XMMUYECKHUX PEaKluii, B
GbopMHpOBaHMM W pPa3BUTHM T[03HABATEIbHBIX YMEHMM M HMX MNPUMEHEHMH B Yy4eOHO-
MI03HABATENbHOM M y4eOHO-HCCIeI0BATENbCKON AEATEIbHOCTH, OCBOGHUN MpPaBUi 0€30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEHEBHOMN )KU3HHU.

[Ipy M3ydeHHH XMMHU Ha ypOBHE OCHOBHOIO O0IIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHHE
puoOpenu Takue 1eu, Kak:

— (opMHUpOBaHHME UHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMO0Opa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pEIIEHUH, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOILMMCS YCIIOBUSM JKU3HU;

—  HampaBJEHHOCTb OOYyYEHHUs Ha CHCTEMaTH4YecKoe MpHOOLIEHHE O0yJaromuxcs K
CaMOCTOATENIbHOM  IIO3HABATEJIbHOM  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(hopMUPYIOIIMM MOTHUBAILIMIO M PA3BUTHE CIOCOOHOCTEN KXUMUH;

— obecrieueHue YCJIOBUH, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYaIONIMMUCS OIbITa
pa3HOOOpa3HON N1eATeNTbHOCTH, MO3HAHUS M CAaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE UISIPAa3INYHBIX BUJIOB AE€ATEIbHOCTH;

— ¢opmupoBanne oOmeld (yHKIIMOHATHPHOM M €CTeCTBEHHO-HAYyYHOW TPaMOTHOCTH, B
TOM YHCJIE YMEHHUH OOBACHATH M OLEHUBATD SBJICHHUS OKPYXKAIOIEro MUPA, UCIIONIb3Ysl 3HAaHUS U
OTBIT, TOJYYEHHbIE MpPH M3YyUYEHUU XUMHH, MPUMEHSITh HMX TMpPH pELIeHUH NpodieM B
ITOBCETHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (¢opmupoBaHMe Yy OOY4YaIOUIMXCS TYMAaHUCTUYECKMX OTHOIICHUH, MOHUMAaHHUs
LIEHHOCTH XMMHUYECKHX 3HAHUH 1Ji1 BBIPAOOTKH SKOJIOTHYECKH IIeJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYIOBOH JEATENbHOCTH B LEJISIX COXPAHEHHsI CBOEr0 3J0POBbS U OKpY’Karomien
IIPUPOTHOMN CPEJIBI;



— pa3BUTHE MOTHMBAallMM K OOydYeHHWIO, CIOCOOHOCTE K CaMOKOHTPONIO U
CaAMOBOCIIUTAHMIO HA OCHOBE YCBOEHHs OOIIEYENIOBEUYECKUX I[CHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BEIOOPY TIPOUIIS M HAMIPABICHHOCTH JAIBHEUIIETO O0yUeHUSI.

OOmiee 4nCciI0 YacoB, OTBEACHHBIX U M3YyYCHHS XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (24aca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumuu. Poib XMMHUM B KM3HH 4YelOBEeKa. XMMHsS B cUCTeMEe Hayk. Tema u
BeniecrBa. Dusnueckue CBOMCTBA BEIIECTB. ArperatHoe cocTosHue BemecTB. [lonsatue o
METO/Aax MMOo3HaHus B XMMUU. UncTele BemecTBa U cMecu. CriocoObl pa3aesieHusl CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX  3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAsI aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 105151 XMMUYECKOI0 JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MACCHI U
qucia CTPYKTYPHBIX €AMHUL BelecTBa. Pacuérsl o hopMyIaMXUMHUECKUX COSIMHEHUH.

dusnyeckue U XMMHUYECKUE SIBICHMS. XUMHUYECKas peakuus U €€ Npu3HaKu. 3aKOH
COXpaHEHHs MAaCChl BEIIECTB. XUMHUUYECKUE ypaBHEeHUs. Kimaccupukanys XUMHYECKUX peakuit
(coemuHeHHUsI, pa3JIOKEHUS, 3aMEILICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYIOH, mpaBUiIaMu pabOThl B jabopaTopuu U HpuémMamu
oOpanieHuss ¢ 1a00paTOpPHBIM 00OpPYIOBaHMEM, U3YUYEHUE U OINUCaHHE (PU3NYECKHX CBOMCTB
00pa3loB HEOPraHWYECKHX BEUIECTB, HaONOJeHHE (U3NYECKUX (ITUIaBJICHHE BOCKA, TasHHUE
JbJa, paCTUpaHUE caxapa B CTYIIKE, KUIIEHUE W KOHJEHCAIUs BOJbl) U XUMHUYECKUX (TOpeHue
CBEUHM, NPOKAIMBAHUE MEIHOW IPOBOJIOKH, B3aUMOACHUCTBUE MeJa C KHUCJIOTOH) SIBJICHHH,
HaOJI0ZICHNEe U ONKCaHHE NMPU3HAKOB NPOTEKAHUS XMMHUYECKMX peakuui (pas3iio’keHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcuna meau (II) mpu
HarpeBaHWM, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (II), u3ydenume crmocoOGoB
pa3zeneHus cMecell: C IOMOIIbI0O MarHuTa, (UIBTPOBAaHHUE, BbIMAPUBAHME, IUCTHIUIALNA,
xpomarorpagusi, TNPOBEJCHHE OYUCTKM IOBAapE€HHOM COJM, HAOJIIOJEHHE M ONMCaHUe
pe3yJIbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaccChl, CO3JaHUE
MoOJIeJIel MOJIEKYJT (IIapOCTEePKHEBBIX ).

Baskueinue npeacTaBuTeIM HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kuciaoposaa B npupojie, pu3nueckue 1 XUMHUUECKUE CBOMCTBA (peakluu TOpPEeHHs).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl MOMyYyeHHs] KHUCIOpoAa B J1abopaTopuu H
npoMelnieHHocTu. KpyroBopot kucinopoaa B mpuponae. O30H — auioTponHas Mojaudukaius
KHCIIOpO/1a.

TernoBoil 3heKkT XUMHUECKOW peakUud, TEPMOXUMHUECKHE YpaBHEHUs, HK30- U
SHAOTEPMHUYECKHE peakluu. TOMIMBO: yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHUE
MapHUKOBOTO 3P deKTa, pa3pylIeHre 030HOBOTO CIIOS.

Bonopon — »snmeMeHT UM mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPHUPOJE,
¢bu3nyecKkre U XMMHUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOObI nomydeHus. KucioTst u comnu.

MossipHblii 00bEM ra3oB. PacuéTsl o XMMHUYEeCKMM ypaBHEHUSIM. PU3NUECKUE CBOWCTBA

BoJibl. Boa kak pactBoputenb. PacTBOpHI.

Haceimiennsle 1 HeHachIIEHHbIE pacTBOphl. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi 101
BELIECTBA B pacTBOpe. XMMHUUECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpOB B pUpoOJIE U
B JKM3HM uesoBeka. KpyroBopoT BoIbl B Ipupoje. 3arps3HeHue NpUpoaHbIX BoA. OxpaHa H
OYHCTKA IPUPOJIHBIX BOI.



Knaccudukanmss wHeopranmdeckux coemuHeHuil. Oxcunbl. Krnaccudukarus OKCHIIOB:
coJsieoOpasyroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEepHBIE) U HecosieoOpazytonme. HomeHkmatypa
okcu0B. du3nueckre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHue okcuaoB.

OcHoBanms. Krnaccudukamuss ocCHOBaHMIA: WIETOYM U HEPACTBOPUMEIC OCHOBAHUS.
Howmenknarypa ocHoBanuii. @u3nyecKue M XUMHYECKHE CBOMCTBa OcHOBaHuil. [lomyuenue
OCHOBaHMM.

Kucnotsl. Knaccudukamus kucinor. Homenkiarypa kucinot. @usndeckre U XMMHUECKHE
cBoicTBa KUCIOT. Psag aktuBHocTn metaiioB H. H. bekerosa. [lonyuenne kucnor.

Comu. Homenkiarypa cosieil. dusznueckne U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue cosei.

['eneTnyeckas CBA3b MEXY KJIaCCAMH HEOPTaHUUECKUX COCTUHEHHI.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIPEJICJIEHUE COACPKAaHMUs KUCIOpOoJa B BO3AyXe, MOJyYeHHe, COOMpaHue,
pacro3HaBaHUE W HM3YyYECHHE CBOMCTB KHCJIOpOJA, HAOJIOJCHHE B3aMMOJICUCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS M MpPEKpalleHusl TopeHus (moxapa), 03HAKOMJICHHE C
oOpa3laMid OKCHJOB M OINHUCAaHUE HUX CBOWCTB, MOJyu€HUE, COOMpaHUE, pACIO3HABaHHUE W
M3yYeHHE CBOWCTB BOJOpOJa (ropeHme), B3auMojeicTBHe Bogopoaa ¢ okcugom meau (1)
(BO3MOKHO WCIIOJIB30BAHKUE BUICOMATEPUAIIOB), HAOIOIEHUE 00PA3IOB BEIIECTB KOJIUICCTBOM
1 momnb, uccnenoBaHue OCOOCHHOCTEH PACTBOPEHUS BEUIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOM [10JIeM pPACTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBHE BOJABI C MeTa/IaMd (HAaTpHUEM H KaJblieM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB), HCCIIEIOBAaHUE OOpa3IlOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOIt0/IeHne M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYeH, H3ydeHHE
B3aumozeicTBus okcupa Meau (1) ¢ pacTBOpoM cepHOM KHCIOTBI, KHCIOT C METaUIaMH,
peakuuii HEUTpaau3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHHE OJHOIO
MeTajula IpyTuM U3 pacTBOpa COJIM, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «BaxHeimme
KJIACChl HEOPTraHUYECKUX COCTUHEHUID.

Ilepuoanyeckuit 3akoH u Ilepuoanyeckass cucrema xumudeckux siementos /1. HU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKH KJIacCHU(PUKAMM XUMHUYECKHX dJeMeHTOB. [loHsitne o rpymnmax
CXOJHBIX 2JIEMEHTOB (IIETOYHBIC U IIETOYHO3EMENbHBIE METAIUIbI, TaJOTe€Hbl, MHEPTHBIEC Ta3bl).
DneMeHTHI, KOTOpbIE 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCUIBL.

[lepuonnueckuin 3akoH. llepuoauyeckass cucrema xumuueckux osnemMenros /[l WM.
MenneneeBa. Koporkonepuoanass u umMHHonepuoaHas ¢Gopmbl Ileproguueckoil crucTemsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. PU3HYECKHI CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEepUOa U IPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX danep. HM3ortomsl. Onektponsl. CtpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYIECKUX JIEMEHTOB [leprnoInIecKoi CUCTEMBI
. W. MeHnneneeBa. XapaKTE€pUCTUKAa XHUMHUYECKOTO JJIEMEHTA IO €ro IMOJOXEHUIO B
IIepunonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI paJinyca aTOMOB XUMHYECKUX AJIEMEHTOB, METAINTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB TI0 TPYIIIIaM U ITEPHUOIaAM.

3navenne [lepuonnueckoro 3akoHa u Ileproandeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB
JUIs pa3BUTUA HayKu U npakTuku. 1. 1. MeHeneeB — yu€Hblil Urpaxx1aHuH.

Xumunueckas cBs3b. KoBaneHTHas (HOHHpHaH n HCHOJ’I}IpHa}I) CBA3b.
3J'ICKTpOOTpI/II_IaTeJILHOCTB XUMHUYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.



Crenenb oxucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH.
[Iponeccsl okucneHuss 1 BOccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4CHHE OOpPa3IOB BEIIECTB METAJUIOB M HEMETAIIOB, B3aWMOJCHUCTBUE THUAPOKCHIA
LHMHKA C pacTBOPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMBITOB, WLIKOCTPUPYIOLIUX MTPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI (TOpEHHE, PEAKIINU PA3JIOKEHUS, COSAUHEHUS).

Meostcnpeomemmnwie cesa3u

Peanuzanust MexXnpeaMEeTHBIX CBsI3€H NPU M3YUYEHHH XUMUU B 8 Kilacce OCYIIECTBISETCS
4yepe3 HCMOJb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TOHATHM, TaKk U TOHSTHUH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUs, 3aKOH,
aHaJlM3,  CHHTE3,  KIacCU(pUKAlUsi,  IMEPUOJUYHOCTh,  HAONIOJCHUWE,  OKCIICPUMEHT,
MOJIETIMPOBAaHNE, U3MEPEHUE, MOJEND, SIBJIICHUE.

®usuka: MaTepusi, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIbI,
PaMOaKTUBHOCTb, MOJIEKYJa, SJICKTPUUECKUU 3apsl, BEUIECTBO, TeJI0, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (PU3WUYCCKUEC BEITUYHMHBI, SAMHHIIBI U3MEPCHHS, KOCMOC, TUIAHETHI,
3BE31b1, CoHIIE.

buonorus: dorocunTes, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHBIE MOPOJABI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs peakus

Ilepuonuueckuit 3akoH. Ilepuogmueckas cuctemMa XuUMHYECKHX diemeHToB J[. U.
MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XHUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMsl, KaJIbLUS U HX COCAUHEHUH B COOTBETCTBUHU C
MOJI0)KEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XMUMHUYECKON CBs3M. THUNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCMMOCTh CBOMCTB BEILECTBA OT THUNA KPUCTAIUIMYECKON PEMIETKM U BHUJIAa XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCAILLIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHH, TeHeTHYecKas
CBSA3b HEOPTraHWYECKHUX BEUIECTB.

Knaccudukanmss XuMUYECKUX peakIUil M0 pa3IMYHbIM MpU3HaKaM (TI0 YHCIY U COCTaBy
YYaCTBYIOIIUX B PEAKIUM BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 HU3MEHEHHUIO CTEleHEeH
OKHUCJICHHS XUMHUYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYaCTHUIO KaTaiu3atopa). DK30- U
SHIOTEPMUUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUS.

[Tonsite o ckopoctu xumuyeckoil peakuuu. [loHsiTHEe 00 00paTMMBIX U HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHSTHE O TOMOTEHHBIX M TETEPOTCHHBIX peakmnusax. [loHsTue o
katanuze. [loHsAiTHE O XUMHUUYECKOM paBHOBeCHMH. DaKTOphl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U MOJOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIIUU, JJICKTPOHHBIN OalaHC OKHCIUTEIHHO-
BOCCTaHOBUTENIbHOW peakiuu. CocCTaBlIeHUE YPaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peaKiuii ¢ UCIOIb30BAaHHUEM METO/Ia AIEKTPOHHOTO OasaHca.

Teopus 3MEKTPONUTHYECKON AMCCOUMALMM. DIEKTPOJIUTHI U HEINEKTPOoJIuThl. KaTnoHsl,
aHUOHBL. MeXaHU3M JMCCOLUALNY BEIIECTB C PA3IMYHBIMU BUAAMUXUMHUYECKOU CBsi3U. CTeneHb
nuccornuanui. CHUIIbHBIE U CTa0bIe DIIEKTPOIUTHL.

Peakiiun monHoro oOMeHa. YCOBHS MPOTEKAaHUs PEAKIMA MOHHOTO OOMEHa, IMOJHBIC U



COKpaIllEHHbIE MOHHBIC ypaBHEHHs peakiuid. CBONCTBa KUCJIOT, OCHOBAHUN M COJIEH B CBETE
MpeCTaBlIeHU 00 AIIEKTPOIUTHYECKON aucconuanui. KauecTBeHHBIE peakIMUd Ha HOHBI.
[TonsiTue o runponuse conen.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKUX BELIECTB —
METa/UIOB M HeMeTauioB (rpadura W aiaMasa), CIOXKHBIX BEIIECTB (XJOpuaa HaTpHs),
UCCIIEIOBAaHNE 3aBHCUMOCTH CKOPOCTH XHMHYECKON peakuu OT BO3JEHUCTBUS Pa3IUYHBIX
(akTOpOB, HMCCIEIOBAHUE 3JEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA JAUCCOLUAINH
KHMCIIOT, IIeJIo4Yell MU cojiell (BO3MOXKHO MCIOJIb30BAaHUE BHJIEO MaTEpHANIOB), IPOBEICHUE
OIBITOB, WIIIOCTPUPYIOIIUX TPU3HAKK IMPOTEKaHHWs peakuuil MOHHOro obOmeHa (oOpa3oBaHHE
ocaJka, BblFelieHue Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluid (ropeHue, peakluu pa3ioXKeHHs, COCAUHEHHS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IIOMOIIbIO KAaYECTBEHHBIX pEaKUUi Ha HOHBI,
pellIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTa/ibl 1 UX coeTMHEHHUS

OOmiass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crerieHH okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTCHOB.
XUMUYEeCKHEe CBOMCTBA Ha MpHUMEpEe XJopa (B3aUMOJICHCTBUE C MeTallJlaMH, HeMeTallJlaMH,
menodyamu).  XmopoBojpopoa. ComnsiHas  KUCIOTa, XWUMHUYECKHE CBOWCTBA, TIOJIy4YEHUE,
npuMeHenue. JleificTBue Xjiaopa U XJI0pOBOJOPO/ia Ha OpraHu3M 4esloBeka. BaskHelre Xia0puabl
Y MXHAXOKJCHHUE B TIPUPOJIE.

Obmass xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapakTepHble CcTeneHu okucieHusa. CtpoeHue u (uU3MUECKHE CBOMCTBA NMPOCTHIX BELIECTB —
KHCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIUKA KUCIOPOJa U Cepbl. XUMUYECKUE CBONCTBA
cepbl. CepoBoaopojl, cTpoeHHEe, (U3NYECKHE U XMMHYecKue cBoiicTBa. OKCHUABI CEephl Kak
MIPEICTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KHCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmue Kak MpencTaBUTENs Kilacca KHUCIOT W cheruduyeckue). XUMUYECKHE peakluu,
JeKallie B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOMy4eHust cepHoil kuciaoTel. [IpumeHeHue
cepHOi KkuCHIOTbl. CoONMM CEpHOM KHUCIIOTHI, KadeCTBEHHas peaklus Ha CcylbdaT-uoH.
Haxoxnenue ceppl M €€ COCOQMHEHUH B MPUPOAE. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAKOIIECH
Cpelbl COEIMHEHUSAMHU cepbl (KUCIOTHBIE JOXKIM, 3arpsi3HEHNE BO3yXa U BOJIOEMOB), CIIOCOObI
€ro NpeJOTBPAILEHNUS.

OOmast xapakTepucTuka 5371eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTpPOEHHsI aTOMOB,
XapaKkTepHble CTENEeHM OKHMCIeHHsA. A30T, pacHpoCcTpaHeHHWe B HpUpoje, (U3NYecKHe Hu
XUMHUYecKHe cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK, €ro Gu3nueckue 1 XMMHYeCKHe
CBOICTBa, MoslydeHue u npuMeHeHne. Coiu aMMOHHUS, UX (PU3NUYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peakuusi Ha MOHBI aMMOHHA. A30THas KHUCJIOTa, €€ IOJIydyeHHe,
¢usznyeckue M XMMHUYECKHE CBOMCTBa (00IIMEe Kak MpeACTaBUTENS Kjacca KHCIOT H
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KauyeCTBE MUHEPAIBHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH CpeIbl COSTMHEHUSIMU a30Ta (KHUCIOTHBIE
JOXK/IM, 3arps3HEHUE BO3IyXa, MOYBbI M BOA0EMOB). docdop, amaoTponHble MOIUPUKAIH
docopa, ¢puznyeckne u xumuueckue cpoiictsa. Okeun dochopa (V) u dochopnas kuciora,
¢u3znueckne M XMMUYECKHE CBOIlCTBa, mosydyeHue. Mcmonb3oBaHue ¢ocharoB B KauecTBe
MUHEPAJIbHBIX y100pEHU.

OOmast xapakrepuctuka 3iaeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKkTepHbIe CTENICHU OKUCIEHHs. YTJIEepo/], AFIOTPONHbIE MOIU(UKAIIUK, PACIPOCTPAHEHUE B
npupoje, pusndeckre U XuMHuueckue cporictra. Ancop6ouus. Kpyropopor yriepoza B mpupoe.



Oxcupspl yriepona, ux (Gpu3ndeckue U XMMUYECKUE CBOMCTBA, IEHCTBUE HA )KMBBIE OPraHU3MBI,
MOJIyY€HHE U MPUMEHEHHEe. DKOJOrHYecKue MpoOieMbl, CBA3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00ATLHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3QQeKT. YTolbHAs KHUCIOTa U €&
cond, X (pu3nyeckrue W XMMHUYECKHE CBOWMCTBA, NOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHBL M cronb30BaHue KapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIMHEHUSAX YIJIepoja
(MeraH, 3TaH, ITWIEH, alleTUJIEH, 3TAHOJI, TJIULEPUH, YKCycHas kuciaota). [IpupoiHble HCTOUHUKH
YIJIEBOJIOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTh), TPOIYKTHI UX MepepadoTku (OCH3MH), UX POJIb
B ObITYy M npoMbliieHHOCTH. [loHsATHE 0 OMOJOrMYecKr Ba)KHBIX BELIECTBAaX: )KHpax, Oeikax,
yII€BOJAaX — W HUX POJIM B JKM3HU 4YEJIOBEKAa. MarepuajbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWMCTBA, NOJIY4YCHHWE W TPHUMEHEHHE.
Coenunenus kpemHusi B mpupoje. OOmmue mnpencraBneHuss o0 okcuge kpemuus (IV) u
KpeMHueBoil kuciaore. CuHIMKaThl, HMX MCIONb30BaHHME B OBITY, B MPOMBIIUIEHHOCTH.
Baxmwneiimme CTpoUTENbHBIE MaTepHajbl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, JKeIe300€TOH.
[TpoGemb 6€30MaCHOTO UCIIONIB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3l|0B HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHON KHMCIIOTHI, IIPOBEJICHUE
KAueCTBEHHBIX pPEaKUUi Ha XJOPUA-UOHBI M HAOJIO/IEHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxawllue (pU3NYECKUe U XMMUYECKHE CBOMCTBA TajJOr€HOB U UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUAIOB), O3HAKOMIIEHHE C O0pa3lamMH XJIOPHAOB (TaJIOreHH]IOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHMSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEepHAIOB), HAONIOACHUE mpolecca oOOyriMBaHUS — caxapa ToA  JEHCTBHUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HUE XMMHUYECKHUX CBOICTB pa30aBIIEHHOI CepHOi
KHUCJIOTHI, MPOBEJICHHE KaueCTBEHHON peakluu Ha Cyib(aT- HOH U HaOJI0JeHUE MpHU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKUMH CBOMCTBaMHU a30Ta, (Gochopa U UX COEAMHEHUI
(BO3MOYKHO MCIIOJIb30BaHKUE BHAEOMATEPUAIOB), 00Opa3liaMu a30THBIX U GOCcHOPHBIX YIO0OpEHUI,
MOJIy4eHUEe, CcOOMpaHue, paclno3HaBaHUWE M M3yYE€HUE CBOMCTB aMMHaka, IPOBEJICHUE
KAueCTBEHHBIX pEaKIui Ha WOH aMMOHUA U QocharT-MOH M HU3YYCHHE TNPU3HAKOB HUX
NPOTEKaHMs, B3aUMOACHUCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeJbl0 (BO3MOXKHO
UCIOJIb30BaHNE BUAECOMATEPUAIOB), M3yu€HUE MOJeNiell KPUCTAIUIMUYECKUX PEeHETOK anmasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aJCcOpOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHHe
U M3y4yeHHE CBOMCTB YIJIEKHCJIOIO Tasa, MpOBEJICHHE KAYeCTBEHHBIX peakluil Ha KapOOHaT H
CIJIMKAaT-HOHBbl W H3YYEHHE MPU3HAKOB HX TMPOTEKaHMs, O3HAKOMJICHHME C NPOAYKIMEH
CHJIMKaTHOM MPOMBIIUIEHHOCTH, PEUIeHHE SKCIePUMEHTANBHBIX 3a7ad mo Teme «BaxHeilmue
HEMETAJIJIbl U UX COETUHEHU.

Metayibl M MX COeIMHEHUS

OOmiass XapakTepUCTHKAa XHMHYECKHX DIEMEHTOB — METallIOB Ha OCHOBAaHUU WX
nonoxxeHud B [leprnonnueckon cucrteMe xumuueckux sneMenToB JI. . MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTalioB. MeTainndeckas CBSI3b M MeTa/NIM4yecKas KpHCTaUIMyecKas
pemeérka. OJIEKTPOXUMUYECKUN psj HANpsDKEHUH MeTauioB. PU3MYECKME M XMMHUYECKHE
cBoiicTBa MetayuoB. OOmMe crocoObl MojayyeHus MeTamioB. [IoHsATHE 0 KOPpO3MM METaNIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CriaBsl (CTaib, YyTyH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[[lenounsle MeTauibl: OJIOKEHKE B Ileproanueckoi cucteMe XUMUYECKUX JIEMEHTOB /1.



N. MenaeneeBa, CTpoOEHUE UX aTOMOB, HaXOXIEHUE B mpupoje. OU3NYECKHE U XHUMHUYECKHUE
cBoiicTBa (Ha mpuMepe Hartpusa W Kamus). OKCHIBI M THUAPOKCHABI HATPUS W Kajusl.
[IpumeHeHne EeT0YHbIX METAIIOB U UX COEMHEHHI.

[IlesrouHO3eMeENbHBIE METAUIBI MarHuid M KalubLMW: nosokeHue B llepuonmueckon
cucremMe xumuyeckux 3iemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAXOXKIECHUE B
npupoae. OU3nuecKkrue U XMMHUYECKUE CBOMCTBA MAarHus U Kajblus. BaxkHellme coeauHEHUs
KaJIbIMS (OKCH, TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHECHHS.

AmoMuHuii: nonoxenue B llepuonnueckoil cucremMe XumMuueckux snemeHtoB [[. .
MenpeneeBa, CTpOEHHUE aTOMa, HaXO0XAEHUE B NpupoAe. PU3NYECKUE U XUMUYECKUE CBOWCTBA
aTFOMUHMS. AMGPOTEPHBIE CBOMCTBA OKCH/IA U THUIPOKCHIA ATFOMUHMSL.

Kenezo: mnonoxenue B Ilepuonuueckoit cucreme Xumudeckux d3yemeHtoB J[. .
MenpeneeBa, CTpOEHUE aTOMa, HaXO0XAEHUE B Npupoac. PU3HUYECKHE U XMMHUYECKHE CBOMCTBA
xenesa. Okcunpl, ruapokcuasl U comu xenesa (II) u sxemesa (111), ux cocras, cBolicTBa H
MOJIyYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/UNIOB M CIUIaBOB, MX (DM3MYECKHUMU CBOMCTBaMH,
M3y4YeHUE Pe3yJbTATOB KOPPO3UU METAJJIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHUIECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KAJBIUS U HATPHUS C BOJON (BO3ZMOYKHO HCITOJIb30BAHHE
BHJICOMaTEPHAIOB), HCCJICIOBAHUE CBOWCTB ECTKOW BOMABI, MpoIlecca TOPSHHUS JKele3a B
KUCiIoposie  (BO3MOXKHO — HCIIOJb30BAHME  BHJICOMATEPHAIOB), IPU3HAKOB  IPOTEKAHMS
Ka4EeCTBCHHBIX PEAKIMMA HA MOHBI: MarHus, KajablWs, AJFOMAHHS, LUHKA, KEIe3a

(I) u xenesa (1II), meau (1), HaOMOAEHNE M ONHCAHHE TIPOLECCOB OKPAIIMBAHHS IIAMEHHU
MOHAMM HaTpus, Kaiusid U Kajblusd (BO3MOXHO HCIOJB30BaHHWE BUIEOMATEPUAJIOB),
ucclieloBaHle aM(QOTEPHBIX CBOMCTB TMIPOKCHJA ATOMUHMS U TUAPOKCHIA LIMHKA, PELICHHUE
HKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxxHelmeMeTanibsl ¥ UX COeTUHEHUS.

XuMHS U OKpPY KAK0LIas cpeaa

BemectBa u MaTepuainsl B IOBCEJHEBHOW JKM3HM 4e€llOBEKa. be3onacHoe MCIOIb30BaHKE
BEIIECTB M XMUMMYECKMX peakuuil B ObITy. IlepBas momols Npu XHMHYECKHX OKOTax M
OTpaBJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpy»XKarolle cpenbl (MpeaenbHas AoMyCcCTUMasi KOHIIEHTPAIHs
BeriecTs, nanee — [1/IK). Poiab Xxumun B perieHnn 3K0JI0rHYecKUX MpoodeMm.

Xumuueckuii IKCcnepumenm:

n3ydeHue o0pas3loB MaTepHaoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHbIE MaTepHAIbI).

Meoscnpeomemnoie céasu

Peanuzanus MeXIpeIMETHBIX CBs3€il MpU M3YyYEHUU XUMHUH B 9 Kiacce OCyLIeCTBISETCs
Yyepe3 HCIHOJb30BaHME KakK OOIIMX €CTeCTBEHHO-HAYYHbIX TIOHSATHHA, Tak M IOHSATHH,
SBJISIOIIMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKIIA.

OOme ecTecTBEHHO-HAYYHBIE ITOHATHS: HAYYHBIH (akT, THUmoTe3a, 3aKOH, TEOPHS,
aHamM3, CHHTEe3,  Kilaccu(WKamus,  TEepUOJUYHOCTh,  HAONIOJEHWE,  JKCIIEPHMEHT,
MO/JICIMPOBaHHE, U3MEPEHUE, MOJIEINb, IBJICHNE, TAPHUKOBBINA 3 (PEKT, TEXHOJIOTUS, MaTepHUaIbl.

@dwusnka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWA, W30TOIIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, DIIEKTPHUYECKU 3apsi, MPOBOJHUKH, MOIYIPOBOJIHUKH,
JMIJIEKTPUKHY, (POTOIIEMEHT, BEUIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ias,
pacTBOp, pPAaCTBOPUMOCTb, KpUCTAJUIMYECKas PpEIIETKA, CIUIaBbl, (U3WYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHHsI, KOCMUYECKOe IIPOCTPAHCTBO, MIIaHETHI, 3BE3/1bl, COJHILE.

buonorus: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeEMa, MUHEpalIbHbIE YAOOpEHUs,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MU TATEIILHBIE BEIIECTBA.



I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIC TOPOJIBI, TIOJIE3HBIC
HCKOIIaeMbIe, TOILTUBO, BOJIHBIC pECypCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA ITPOI'PAMMBbI 11 (0]
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YJbTaThl OCBOEHHUS MPOTrPaMMBI OCHOBHOTO OOIIEro 0O0pa30BaHUA
JOCTUTAIOTCS B X0JI¢ 00y4YeHHsI XUMUU B €IMHCTBE Y4eOHOI U BOCIIUTATEIbHOM J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMHU  COLMOKYJbTYPHBIMA UM  JIyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHSATHIMH B OOIIECTBE MpaBHJIAaMH U HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLTUATTU3AIMH 00YYaIOIINXCSl.

JIMYHOCTHBIE PpE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALUN U pacCUIMpPEHUE OIbITa JEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYeCKOro BOCHUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HayYHOMY
HACJIEIUIO, TOHMMAHMS 3HAUYCHUS XUMHUYECKOW HAayKd B JKU3HHU COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(OpMAIMeid O MepeqoBhIX JOCTHKEHHUSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHOW XHMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpPOHCTBE
MuUpa U o0IIeCTBa;

2) rpaxIaHCcKOro BOCIIHTAHMS:

IIPEACTABICHHS O COLMAIBHBIX HOPMAX M MPABUIAX MEKINYHOCTHBIX OTHOILICHHH B
KOJUIEKTUBE, KOMMYHHKATMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, Yy4eOHO-
YICCIIEIOBATENIBCKOM, TBOPUYECKOI M JAPYTHX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOIL
COBMECTHOH JIeSTeIbHOCTH TIPH BBITIONHEHWH YUeOHBIX, TIO3HABATENBHBIX 3a7aU, BBIIOJTHEHHH
XUMHUYCCKUX BKCHepI/IMeHTOB, CO3JaHNN yqe6HBIX HpOGKTOB, CTpeMJ'IeHI/Iﬂ K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TPOLECCE 3TOM y4eOHOM HEATENBHOCTH, TOTOBHOCTH OLEHMBATH CBOE
TIOBEJICHNE ¥ TIOCTYIIKM CBOMX TOBApHUINEH C TMO3HIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C
YUETOM OCO3HAHHS MOCIEICTBUI MOCTYITKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHUYECKHE  TPEJICTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U COCTABIISIFOIIME OCHOBY ISt
MOHUMAHMUS  CYIIHOCTH HAyYHOW KapTUHBI MHpa, TPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOTHON CPEIOi, O poJin
XVUMUH B IIO3HAHUN YTHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIMPaBJICHHBIE HA TMOJYyYEHHE HOBBIX 3HAHUH MO XUMHH,
HeoOXoauMble i OOBsSCHEHUS HAOMI0OJaeMbIX IPOLIECCOB M SBIEHUH, MO3HABATEIHHOM,
WH()OPMAIIMOHHOW W YHUTATEILCKOH KYyJIbTYphl, B TOM UYHCJIC HABBIKOB CaMOCTOSTEIHHOU
paboTel ¢ yYeOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypOH, JOCTYIMHBIMH TEXHHYCCKHUMHU
cpeacTBaMHU HH(POPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpeC K OOYYEeHHIO W TMO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW U MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPaBJIICHHOCTH U YPOBHS O0YUYCHUS B JTaTbHEHIIIEM;

4) (opMHUpOBaHUS KYJbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO,
YCTaHOBKH Ha 3J0pOBBIA 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBHM W HENPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEONICHUSI alKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIO/ICHUS



MpaBWJ1 0€30MaCHOCTH MPHU OOPALLIEHUN CXUMUYECKUMU BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TpynoBoro Bocnutanus:

MHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO MPo(eccHii u Tpyaa pa3iIuvyHOro pojia, yBaKEHHE K
TPyAy ¥ pe3yibTaTaM TPYJOBOH JAEATEIbHOCTH, B TOM 4HCIE HAa OCHOBE MPUMEHEHHS
OpEAMETHBIX 3HAHWH 10 XUMHH, OCO3HAaHHBIH BBIOOPD WHAWMBUAYAJIBHOM TpPAaCKTOPUHU
IPOJIOJDKEHHS 00pa3oBaHUS C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycnemHol mpodecCHOHATbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb a/IalITUPOBATHCS B IPOPECCHOHATBHOI cpe/ie;

6) 3K0J10rHUEcKOro BOCTIMTAHHS:

9KOJIOTUYECKH 1€JIeCO00pa3HOE OTHOIIECHUE K MPUPOJIC KaK HCTOYHUKY JKM3HU HA 3emiie,
OCHOBE €€ CYIIECTBOBAHMSI, MOHMMaHHE LIEHHOCTH 3J0POBOrO M 0e30macHOro odpasa KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICUXHYECKOMY 30POBBIO,
OCO3HaHWE IIEHHOCTH COOJFOICHUS TIPaBUII O€30MaCHOTO MOBEACHHS IPU pabdoTe ¢ BEIIECTBAMH,
a TaK)Ke€ B CUTYalUsX,yTPOKAIOIINX 3J0OPOBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPHUMEHSATh 3HAHUS, MONydyaeMble MPU HM3YYCHUH XUMHH, ISl PEIICHUS
3a7a4, CBA3aHHBIX C OKPY’KAOUIEH MPUPOJHON CPENOM, AJIsl TOBBIIEHUS] YPOBHS 3KOJIOTHYECKOM
KYJBTYpPbI, OCO3HAHUS TJ100aJTBbHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM U MyTel UX pelieHus
MIOCPEICTBOM METOJOB XMMHUH, FKOJOTMYECKOIO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B
[103HABATEJIbHOW, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX PE3yJIbTaTOB BBIICISIOT 3HAYMMBIC JJIsi (OPMUPOBAHUS
MHPOBO33PEHHUsS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHSs, NPHUHIUII, THUIOTe3a, (DaKT, CHCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTroe.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax U MO3BOJISIIOT HAOCHOBE 3HAHUUM M3 ATHX IpeaMeToB (OpMHUpPOBATH MpPEICTABICHUE
0 LIETTOCTHOM HAyYHOM KapTUHE MHUpPA, U YHUBEpPCaJbHbIE yueOHbIE NeHCTBU (IT03HABATEIBHEIE,
KOMMYHHUKATUBHBIE, PETYJISTUBHBIE), KOTOpPbIE OOecrneunBaroT (OpMUpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHHUIO YUEOHONIEITETbHOCTH.

Ilo3naBaTenbHbIE YHHBepPcaJbHble yueOHble aelicTBusibazoBbie

JIOTHYeCKHUe AeiiCTBUA:

YMEHHUSI UCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUW 3HAHUM:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHSATHH (BBIOENATH UX XapaKTEpHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSAMU), UCIIONH30BaTh MOHATUS ISl OOBSICHEHUS
OTNIETbHBIX (DAKTOB W SBJICHUM, BHIOMpPATh OCHOBAHHUS M KPUTEPUH IJs1 Kiaccuukanuu
XUMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIMi, YCTAaHABIMBATh NPUUMHHO-CJIEACTBEHHBIE CBS3U
MeXa1y 00BEKTaMU U3YUYEeHHsI, CTPOUTDH JIOTUUYECKHE PACCYKICHHS (MHIYKTHUBHBIC, IeTyKTUBHEIE,
10 aHAJIOTUH ), JIENIaTh BBIBOJIBI U 3aKIIFOUEHUS;

yMEHHE MPUMEHATHh B MPOIECCe MO3HAHMS TOHATHS (MPEIMETHBIE M METalpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJNB3yEMbIE B XHUMHHU, NPEOOPA3OBBIBATH IIUPOKO
MIPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA),
XuMu4ueckas ¢GopMylia W ypaBHEHHE XHUMHYECKOW peaklud — TpU pelieHud ydeOHo-
MO3HABATENBHBIX 3a/a4, C YYETOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABISATH U
XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKH HU3YYaEMBIX OOBEKTOB — XMMHYECKHUX BEIIECTB H
XUMHYECKUX DPEAKIIMi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBS3U U
MIPOTUBOPEYHS B U3YYAEMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBbie ncciaeaoBarebCKHe NeHCTBHUA.
YMEHHE HCIOJIb30BAaTh MOCTABJIECHHBIE BOINPOCHI B KAay€CTBE MHCTPYMEHTA IIO3HAHUS, a



TAaKKE€ B KauyecTBe OCHOBBI i1 (OPMHPOBAHMSA TMIOTE3bl IO HPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUH;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHHMIO, OPraHU3allMd W TPOBEICHUIO YYCHHYECKHX
HKCHEPUMEHTOB, YMEHHE HA0II0aTh 32 X0I0M IIPOIecca, CAaMOCTOSTENILHO MPOTHO3UPOBATH €T
pe3yabTar, (HOopMyJIMpOBaTh OOOOLIECHMS M BBIBOJBI 10 pPE3yJibTaTaM IMPOBEJEHHOIO OIIBITA,
HCCIIEIOBaHMs, COCTABIIATh OTUYET O IIPOAETaHHOM padore.

Pabora c undgopmanmueii:

yMEHHE BbIOMpPaTh, aHAITM3UPOBATh U MHTEPIIPETUPOBATh NHPOPMALIUIO Pa3IMYHbIX BUJIOB
1 GopM NpesICTaBIICHHs], I0JyYaeMy 0 U3 Pa3HbIX HICTOUHUKOB (Hay4HO-IIOIYJIIpHAs JIUTEpaTypa
XMUMHYECKOI'0 COIep KaHus, CIIPaBOYHbIENIOCO0US, pecypcehbl MIHTepHeTa), KpUTUYECKH OLICHUBATh
MPOTHBOPEUYMBYIO M HEJOCTOBEPHYIO MH(POPMALIMIO; YMEHHUE MPUMEHSTh Pa3IMyHbIe METOMAbI U
3arpocCkl MPU MOUCKE U 0TOOpe WH(GOPMALIMK U COOTBETCTBYIONINX JAHHBIX, HEOOXOAMMBIX JUISI
BBINOJIHEHUS YyYE€OHBIX M [TO3HABATENIbHBIX 3a/1a4 ONPEAEIEHHOr0 TUIA, IPUOOPETEHHUE OIBITA B
00JIaCTH  UCHOJB30BaHUSA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOIHMH, OBJaJeHHE
KyJIbTYpOH AaKTHUBHOIO MCIOJb30BAaHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO
BBIOMPATh ONTHMAIBbHYIO (DOpMY TpeACTaBICHUs MH(OPMAIMHM M WIUTIOCTPUPOBATH pElIacMble
3aJjaud  HECJIOXKHBIMM CXE€MaMM, JudarpaMMamMmu, JIpyruMd QopmaMu rpaduku U HX
KOMOMHAILIHSIMH;

YMEHHUE HCIOJIb30BaTh M aHAJIU3UPOBaTh B Ipoliecce yuyeOHOM M Hcciael0BaTelnbCKON
JESITeTBbHOCTH WH(POPMALIHIO O BIUSHUH ITPOMBIIUICHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY>Karollei MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIE YHHBeEpCAJIbHbIe Y4eOHbIe 1eliCTBUA:

yMEHHUS 3ajaBaThb BOMNpOCHl (B XO[e auaiora M (WiIu) JAUCKYCCHUH) IO CYILECTBY
o0cyxmaeMoi TeMbl, (HOPMYITUPOBATH CBOM MPEUIOKEHHS OTHOCHUTEIBHO BBITOTHEHHUS
IIPEUI0KEHHON 3aj1aui;

YMEHUSl TPEACTaBIATh IOJYYCHHbIE pe3yJbTaThl I103HABATEIbHOM JEATEIIBHOCTH B
YCTHBIX U NMUCBMEHHBIX TEKCTaX; JIeaTh MPE3EHTAIIUIO PE3yJIbTaTOB BHIMOIHEHUS XUMUYECKOTO
JKCTEpUMEHTa (Ja00OpaTOPHOTO OMBITAa, JIAOOPATOPHOM PabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, Y4E€OHOTO MTPOEKTA);

YMEHUSI y4eOHOIro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IMO3HABATENBbHON U
HCCIIEI0BATENILCKON JEATENbHOCTH MPHU PEIIeHUH BO3HHUKAIOMIMX IMPOOJieM Ha OCHOBE ydéra
OoOIIMX MHTEPECOB M COTJIACOBAHMSA MO3MIMM (00CYyXkAeHHs, OOMEH MHEHUSMHU, «MO3TOBBIE
HITYPMbD», KOOPAWHALIUS COBMECTHBIX JEUCTBUM, OINpe/ieJIeHe KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOTHEHHON PabOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaabHbIe YUeOHbIe el cTBHUA:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh eI AeSATeIbHOCTH, MJIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIbHOCTb, BBHIOMPATH
Haubosnee A(QeKTUBHbIE CHOCOOBI pemieHHs Yy4uyeOHBIX W [O3HaBaTeJIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJISITh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 3aJaHUi C yd4ETOM MOJY4YEHHMS HOBBIX 3HAHMH OO0 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYECHHOTO pe3yJibTaTa 3asBJICHHOHN Iy,
YMEHHE UCTI0Nb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeijlaraéMble B yCIOBUY 3a/1aHUH.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJEpPKaHMA,
YCTQHOBJICHHOTO JaHHOM (enepanbHOi palOouell mporpamMMmoil, BBIIENSIOT:  OCBOCHHBIE
oOydJarolMMuUCsl HayyHble 3HaHUS, YMEHHS U CIOocoObl AeMcTBHM, crneuuduueckue s
npeaMeTHol oOnactu «XHUMHsD, BBl JESATEIBHOCTH IO IOJYyYEHUIO HOBOTO 3HAHUS, €ro



MHTEPIpETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.
K konny obydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTb C(OPMHUPOBAHHOCTH Y O0YUaAIOLIUXCS YMEHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKYJa, XUMHUYECKHUI
3JIEMEHT, TMPOCTOE BELIECTBO, CJOKHOE BEHIECTBO, CMeCh (OJHOpOJHAs U
HEOJIHOPO/HAsI), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAsi M MOJEKyJsipHas Mmacca,
KOJHMYECTBO BEIIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas JOJs XUMHYECKOIro
JJIEMEHTAa B COCAWHCHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAHHE, COJIb,
INEKTPOOTPHUIATEILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas PeaKIysl, KIIacCU(UKAIIHS
peaKkuuii: peakliui COeIMHEHHUS, PEaKIUU Pa3I0KEHUs, PEaKIMi 3aMeLICHUS, PeaKIU
oOMeHa, 3K30- U SHAOTEPMUUYECKUE PEAKIUH, TEIIOBOM 3PPEKT peakuu, apo aToMa,
JNEKTPOHHBIA CIIOM aToMa, aTOMHas OpOWTallb, paJMyC aroMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HENOJIsipHAasi KOBAJIGHTHAs CBs3b, MOHHAsl CBSI3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBasi JA0JIs1 BellecTBa (MPOIEHTHAsI KOHILIEHTPAIKs) B PACTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH M MPUMEHSTH STHU
TIOHSATHSI IPU OMTMCAHUY BEIIECTB M UX MPEBPALCHUH;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBi€HHUS (OpMysd BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTpEeNATh BAJICHTHOCTb aTOMOB SJEMEHTOB B OMHApHBIX COEAUHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJJIC)KHOCTh BELIECTB K
onpefeNéHHOMY KJaccy COEAUHEHMM 1o QopmynaMm, BHJ XHMHUYECKOM CBSI3U
(KoBasieHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. M. MenpaeneeBa: AeMOHCTPUPOBAThH
MMOHMUMAaHHUE TEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKUX DJIEMEHTOB OT HUX
nonoxenus B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHSI, 3aKoHa ABOTaJIpo;

OMKCHIBAaTh M XapakTepu3oBaTh TabmuunHyio Qopmy Ilepuoanueckoit cucremsl
XUMHYECKHUX DIIEMEHTOB: pa3nyaTh TMOHATUSA «TJaBHas moAarpynmna (A-rpynma)» u
«mobounast moxarpynna (b-rpymma)», mansie u OoNbIIME TEPUOABI, COOTHOCHUTH
o0o3HaueHust, KoTopble uMeroTcst B Tadiuie «llepuoandeckas cucteMa XMMHYECKUX
snemenToB /. V1. MenneneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB
XUMHUYECKUX OJIIEMEHTOB (COCTaB M 3apsa  sApa, oOIiee YHCIO DJIEKTPOHOB U
pacrpeiesieHrue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUYECKUE
peaknuu (MO YHCIy ¥ COCTaBY YYAaCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY
shdexty);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TONTBEpXKJas  ONHWCAaHWE TPUMEpPaMH  MOIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KaueCTBEHHOTO COCTaBa,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChIBEIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO dJIEMEHTa Mo (hopMyJie COeTUHEHHsSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PeaKklny;

MPUMEHSATH OCHOBHBIE OTNEPAIIMH MBICTUTEIHLHON NEATETbHOCTH — aHAJW3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTHU3aIiIo, KIacCU(PUKAIINIO, BEISIBIEHUE TTPUYUHHO--
CJIE/ICTBEHHBIX CBSI3€M — JJI1 M3Yy4YEHHsS] CBOMCTB BEIECTB U XMUMHUYECKUX PEaKIIUil,



€CTECTBEHHO-HAy4YHbIE =~ METOJIbl  MO3HAaHUS  —  HAOMIOJeHWe,  M3MEpeHHeE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIN U MBICIICHHBIH);

CIeIOBaTh MpaBWJIaM TOJb30BAHUS XUMHUYECKOHW TIMOCYIOM U 1abOpaTOpHBIM
o0opy/oBaHWEM, a TaKKe MpaBHJIaM OOpaIeHHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHSMHU IO BBITOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U coOMpaHMIO Ta3000pa3HbIX BEILIECTB (BOJOPOJA W KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO BEUIECTBA, MJIAHUPOBATH
Y TIPOBOJNTH XUMHUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB MICNIOUEH U
KHCIIOT C IOMOIIbIO HHAUKATOPOB (J1akmyc, (eHoTaaerH, METUIOPAHK U APYTHUE).

K xonmy obydenus B 9 kjacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM ypPOBHE JOJDKHBI
OTpaXkaThb C(HOPMHUPOBAHHOCTD y 00YUAIOMIUXCSI YMEHUH:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IMOHSATUN: XUMUYECKHM JIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHUOH, ITPOCTOE BELLIECTBO, CJIOKHOE BEILECTBO, BAJICHTHOCTbD,
EKTPOOTPHULATEIBLHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas PEaKLMs, XUMUYECKas
CBSI3b, TETUIOBON AP (PEKT peakinu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, HIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAass AMCCOLMAIMS, pPEaKUWd HOHHOTO OOMEeHa,
KaTalnu3aTtop, XHMHYECKOE paBHOBEcHE, OOpaTUMble U HEOOpaTUMblE pEaKIHH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUUH,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(OTepHOCTb, XUMHUYECKas CBS3b
(KoBaJIeHTHAsi, MOHHAs, MeETa/NIM4yecKas), KpUCTAIUIMYECKas peléTka, KOoppo3us
METAJIJIOB, CIUIaBBI, CKOPOCTb XUMHUYECKOW pEakLHH, MPEACIbHO JOIyCTUMAas
koHnentpauus [1JIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUH M INPUMEHATH 3TU
MIOHSTHS IIPU ONMCAHUM BELLECTB U UX NIPEBPALLECHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsi COCTaBICHHMS (OpMYJ BELIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKLIHM;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynaM, BUA XUMHYECKOW CBSA3M (KOBaJIEHTHas, MOHHas,
METaJUINYecKas) B HEOPraHMYECKUX COCIUHEHMAX, 3aps] HOHAa IO XUMHYECKOH
¢dbopMyiie, XapakTep Cpelibl B BOAHBIX pacTBOpax HEOPraHMYECKUX COEIAWHEHUH, THUIl
KPUCTAITINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa u JeMOHCTPUPOBATH
€ro MOHUMAaHUE: ONMMCHIBATH U XapaKTepu3zoBaTh TabinuHyto ¢opmy Ileproanueckoit
CHUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3jinyaTh IOHATHSA «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobouyHas mnoarpynna (b-rpynma)», maneie u Oosbliine NEpUOABI,
COOTHOCHUTHOOO3HAUEHUS, KOTOPbIE UMEIOTCS B MIEPUOINYECKON Ta0IHIIe, CUUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKHX HJIEMEHTOB (COCTaB M 3apsij sijpa,
o0111ee YMCIIo JIEKTPOHOB U pacHpeesieHHe UX IO JIEKTPOHHBIM CJI0sM), OOBSICHSTD
o0Iye 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWMCTB JJIEMEHTOB M WX COCIMHEHHH B
npeJienax MaJbIX EPUOO0B U IVIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakiuu (MO YUCIY M COCTAaBYy YYaCTBYIOIIMX B pPEAKIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTETIeHEeH OKUCIIEHHS] XUMHUYECKUX dJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XHMUYECKHE CBOMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHUE PUMEPaMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUH;



COCTaBJIITh YPAaBHEHUS SJIEKTPOJUTHUYECKON THUCCOLMAIMUA KUCIIOT, EJI0Ye U COJEeH,
MIOJIHbIE U COKpAIllEHHBIE YPAaBHEHUS peaKluil HOHHOTO OOMEHAa, ypaBHEHUS peaKlIUid,
MOJTBEPKJAIOUINX CYIIECTBOBAHHE T'€HETHUECKOW CBSI3M MEXKIy BEIIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHca STHX peaKIuii;

MPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUUECKHUX IPEBPAIICHU B Pa3IMYHbIX YCIOBUSX;

BBIUKCIISITH OTHOCUTEIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChlBEIIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOT0 AJIEMEHTA 1Mo (opMysie COeITMHEHUs, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUUECKON PEaKIHH;

coOyoaTh IpaBWja TOJIb30BAHMSI XMUMHYECKOW TIOCYIO0M W J1a0OpaTOpHBIM
o0opyjoBaHHEM, a Takke MpaBuia oOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMHU IO BBITOJIHEHUIO J1a00paTOPHBIX XUMHUUYECKUX OIBITOB MO MOJIYYECHUIO
1 COOMPaHMIOTa3000pa3HbIX BEIIECTB (AMMHUAKa U yIIIEKUCIIOro rasa);

IPOBOJUTH PEAKIIMH, TOATBEPXKIAIOIINE KAYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IMyTEM XJIOpHI-, OpoMHI-, MOAUA-, KapOoHat-, docdar-,
CWJIMKAT-, Cynb(}ar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHUS M HOHBI H3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHHMUECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE OMEpAaIllMU MBICIUTEIBLHON JESTENbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, OO0OOIIEHHE, CHUCTEMATH3aIUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — M M3Y4YEHHUS CBOMCTB BEUIECTB W XUMHUYECKUX PEAKIIMI, €CTeCTBEHHO-
HAay4YHBIE METOJbl TO3HAaHWS — HAONIOJCHWE, W3MEpPEHHE, MOJCIUPOBAHUE,
JKCIIEPUMEHT (peanbHbIi " MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIE (HU(POBHIE)
n/n TeM MPOorpaMMbl Bcero Kontpoaivie Hpakrueckne o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3gen 1. IlepBoHayaibHble XUMHYECKHE TIOHSATHSA
Xumust — BakHas1 00J1aCTh
O 5 0 2 ﬁ§g§7/(§ee215)2§/7f41837c
MPAKTUYECKOH JeSITeTbHOCTH SEALE :
YeJI0BEKa
19 BelecTBa 1 XuMH4ecKue 15 1 0 bubmuorexa [JOK
peakuuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3gen 2. BaxHelilmme npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 5 0 0 bubnuoreka [JOK
00 okcHuaax https://m.edso0.ru/7f41837c
Bonopoa.Ilonsatue o xucimorax bubnuoreka [JOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPraHUYeCKUX COCTHHEHHI https://m.edso0.ru/7f41837c
Hroro mo pazueny 30

Pasnen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN
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[Tepuoanueckuii 3aKOH U

31 I[leproauueckas cucteMa 7 bubmmorexa [IOK
' XHMHYecKHX SJementos JI. 1. https://m.edsoo.ru/7f41837¢c
MenaeneeBa. CTpoeHue atoma
XUMHYeCKas CBA3b.
3.2 OKHCIUTENBHO- 8 Bubmmorexa HOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmuoreka [JOK
u 15
TOTO HO pasiely https://m.edsoo0.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmnorexa [IOK
P P https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3ieioB U TeM » (uudposbIe)
IPOrpaMMbl Beero oHTpoJibHBIe | [IpakTHYeckue 06pazoBaTENbHBIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBo M XMMH4YeCKHE PeaKkUu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 0 bubnnorexka HOK
OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a6
36
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnunoreka [JOK
peakiuii https://m.edsoo.ru/7f41a6
36
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 3 1 1 bubnunoreka [JOK
XUMHUYECKUE PEaKIMK B PaCTBOpax https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 17
Pa3nen 2. HemeTanjibl U UX COeTMHEHHS
21 OO0m1as xapakTepuCTUKa XUMUUECKHUX 4 0 1 bubnmnoreka [JOK
snemeHTOB VIIA-rpymnmel. ["ajgoreHs https://m.edsoo.ru/7f41a6
36
OO01mas xapakTepuCcTUKa XUMHUYECKHUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u e€ 6 0 0 Bubnuoreia LIOK
S — https://m.edsoo0.ru/7f41a6
36
OO01mas XxapakTepucTUKa XUMUUYECKUX
23 7 0 1 bubmuoreka [JOK

aneMeHTOB VA-Tpymisl. A30T, pochop U ux
COEIMHEHUS

https://m.edsoo.ru/7f41a6
36
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OO0m1as xapakTepucTUKa XUMUUYECKHUX

2.4 8 bu6mmoreka [IOK
aneMeHToB IVA-rpynnsl. Yriaepon u _
KPEMHHUIH 1 HX COCAMHCHUS ggps.//m.edsoo.ru/7f41a6
Wroro mo pazneny 25
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Paszgea 3. Merauibl ¥ X COeIUHEHUA

bu6nmmoreka [IOK
3.1 00 I 4
HIE CBOHCTRA METAILTOB https://m.edsoo.ru/7f41a6
36
b OK
3.2 Bakneiime MeTaibl U X COEAUHEHNS 16 h:tIS::I;I/(r)Tf.e;aS(]i).ru 17£4186
36
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaiinl B )KU3HH YeJI0BEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a6
36
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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