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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIeT0 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBAMHU YUEOHOTO MpPEeaMeTa, YCTaHABIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUs, PEKOMEHAYEMYIO I[OCIIe0BaTeIbHOCTh
W3YYCHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeMeTa st
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JEeSITEIbHOCTH 00YUaIOIMIEerocs II0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIY>)KUT OCHOBOH 1 (POPMHUPOBAHUS MUPOBO33pEHUSI 00Yy4aIOIIErocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPEJICTAaBJICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUH U 00 BOJIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO pa3BHTHSI YEIOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, PO0JIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH JJIsi caMmMOopa3BUTUS U (OpPMHUpPOBaHUS
KYJBTYPBI JINYHOCTH, €€ 0011l U (PyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00ydaroluxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM ~ y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOM IKM3HH, TaK H B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (JOPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YyYaIOIINUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B 3KOJOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 0OecredyuBaroTCsl CHElU(UKON colep:kaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISETCS TIEJaroTHYecKd aIanTHPOBAHHBIM OTpakKEHUEM
6a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHHE
00y4JaroIMMHUCS CUCTEMBI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxona k e usydeHuro. CoJnepkaHue CKIAAbIBACTCS W3 CHCTEMBl MOHATHH O XMMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEIHLHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHS O CTPOSHUH aTOMa U XUMUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YpPOBHS K Apyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEeMHOW MPHUPOJIBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHue xumun
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS MPU W3YYEHHUU BEUIECTB M XUMUYECKHX PEaKIuii, B
GOpMHUpPOBAaHUM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W HMX TPUMEHEHUH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKUe LIEH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYyYEHHsS Ha CHUCTEMaTHYecKoe TMpHUOOIIeHHEe OOyYaroImuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCMONb3yS 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKM 3KOJOTHUYECKH IEIeCO00pa3HOTo MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 yacos (2 gaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BelecTBa U cMecu. CriocoObl pa3ielieHus cCMeceH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass (Gopmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTENIbHAST MOJICKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €MHHUII BenecTBa. Pacu€rel o opmynaM XUMHUYIECKUX COCTUHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coenMHEHUs, PA3NOKESHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY0M, MpaBmiiaMu pabOThl B JIAOOpaTOPUH U TpHEMaMU
oOpartieHus ¢ 1abopaTopHBIM O0OpYIOBAaHUEM, HU3YUYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKkux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIHMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) SBJICHHM, HaOII0IeH e
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pa3mokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
paszeneHuss CMecei: C TOMOIIbI0 MarHuTa, (QUIBTPOBAaHWE, BHIMAPUBAHUE, AUCTHILUIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TMOBAPEHHON COJHM, HAONIOJIGHHE U ONUCAHHE
pEe3yNbTaTOB MPOBEJAEHUSI OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsT MAacCChl, CO3JaHuE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — 31eMeHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peaklud TOPEHHUS).
Okcuapl. Ilpumenenue xucimopona. CrocoObl MOMydeHHsS KHUCIOpoJa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaIys
KHCIIOPO/JIa.

TennoBoil 3¢p(dekT XUMHUUECKOW peakluuu, TEPMOXMMHYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemiecTBO. Haxokaenue Bojopoda B MPUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMocTh BewiecTB B Boje. MaccoBasi 10s BeElleCTBa B
pactBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunbl. Knaccuduxarmuss OKCHaOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
HomeHnknarypa ocHoBaHmii. Pu3nuecKue M XHMMHUYECKHME CBOWCTBAa OCHOBaHMU. [lomyuyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usndeckiue U XUMHYECKHE
cBoiicTBa kucior. P akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa cosneil. dusznueckue u XxuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacno3HaBaHUE M HM3YyY€HHUE CBOMICTB KHUCIOpOJa, HAOMIOJEHUE B3aUMOACHCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TopeHue), B3auMoieicTBue Bojopoaa ¢ okcuaom menu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIMIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM J0JIEH pacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOO/IEHUE M3MEHEHUS OKPAaCKM WHAMKATOPOB B pAcTBOpax KHCIOT W IIeNoued, h3ydeHue
B3aumojeiictBust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTalaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAaHWUM, BBITECHEHHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pElIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX dlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMHUYecKHX »siemMeHToB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [lepronudeckoil CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombel. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIeMEHTOB [lepruoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XHMHMYECKOIO DJJEMEHTAa [0 €ro IIO0JIOKCHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas! CBA3b.

Crenenb  okucienusi. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIporecchl
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYCeHHE OO0pa3IoB BEIIECTB METANIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIPOKCHIA
[MHKa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS ).

Mesicnpeomemmuunle cea3u

Peanuzanusi MeXIIpeAMETHBIX CBA3€H MPU U3YYCHHH XUMHH B 8 KJIACCE OCYIIECTBISETCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCHU(PUKAIUsi,  IMEePUOJUYHOCTh,  HAOIIOJECHUE,  DKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIeCTBO, TelIO0, O00bEM, arperaTHOE
COCTOSIHHE BEIeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpAIbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX diemMeHToB J[. .
MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOWCTB XUMHUYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, Kalus, KaIbLHUSA U UX COCAMHEHUN B COOTBETCTBUM C
IIOJIOXKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPHUCTAUIMYECKOW PEMIETKH M BUJA XUMHUYECKOH
CBS3U.

Knaccugukanus 1 HOMEHKJIAaTypa HEOpPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, Ie€HEeTHYeCcKas
CBSI3b HEOPraHNYECKHUX BELIECTB.

Knaccugukaius XUMUYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B PpEAKIUH BEUIECTB, IO TEIIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOPAaTUMOCTH, IO Y4YacCTHIO KaTaau3aTopa). JK30- U
SHJOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTne 0 cxopocT XUMHUUecKoi peakiuu. [TonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. Ilonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOphl, BIHAIOIIKME HA CKOPOCTh
XUMHUUYECKON pPEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBI OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENIBHO--BOCCTAaHOBUTEIBHBIX
peaKMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3NEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
QHUOHBI. MexaHM3M JAHUCCOLMAllMM BELIECTB C pa3IMYHbIMM BHJAMHU XHMHUYECKOH CBS3U.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS peaKMi MOHHOIO OOMEHa, MOJHbIE U
COKpalEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEH B CBETE
NpeJCTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEHHbIE peakiuyd Ha HWOHBI
[TonsiTvie 0 TUAPONIN3E CONIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HaTpus),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U coseil (BO3MOYKHO HCIIOJIb30BAHME BHUIEO MaTEepUalIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEJICHME ra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX [PUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakIUil (FOpeHue, peakiuH pa3iokKeHUs, COEAMHEHUs),
pacro3HaBaHHME HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KayeCTBEHHBIX pEaKUWi Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue U (U3MUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M 4elloBeKa. BaykHelmme XiI0puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAM(UKAIMK KHCIOpPOJa U cepbl. XMMHUYECKHE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCJIOT M crenuduueckue). XUMHYECKUEe pPeaklluu,
Jekallue B OCHOBE MPOMBIIUICHHOTO croco0a MONydeHUs CepHoil KucioTsl. Ilpumenenue
cepHol kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COEIMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLEHUS.

OOmas xapakTepucTuka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHEHHWE B HpUpoie, (QU3UUEecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, €ro (pu3ndeckue U XUMUYECKHe
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IMOJIyYEHUE,



bu3nvecKkue W XHMMHYECKHE CBOMCTBa (OOIMME KakK TMpEACTAaBUTENS Kiacca KHUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumuaeckue cpoiictBa. Okcuna dochopa (V) u docdhopnas KucioTa,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

OO6mas xapakrepucthka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUA. YTJEepo/l, aJUIOTPOIIHbIe MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpoOiieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO TMOTEIUICHHUS KJIMMaTra, MapHUKOBBIA 3QQeKT. YroibHas KUCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, ATaHOJ, IJIMIEpPUH, YyKCycHas Kkuciora). llpuponnsie
UCTOYHUKH YTJIIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTH), MPOAYKTH HX TepepabOTKh
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OHONIOrMUYECKH Ba)KHBIX BEIECTBAX:
KHUpax, OesKax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMUECKUX COCTUHEHU.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemHus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEAECHUE
KAYeCTBEHHBIX pPEaKIUi Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpaxaromue (U3NUecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCITIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3uamu cepbl U €€ COeIUHEHMAMH (BO3MOXHO MCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYeHHE XMMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOM peakiuH Ha Cyiab(paT-HOH M HaOJIOJeHHe MpHU3HaKa e
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (PochOpHBIX ynoOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IpPOBEJCHUE
Ka4eCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocdar-uOH M H3yuYeHHE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUYEHHE MOJeNeld KpUCTANIMYECKUX PEHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOras3a, NOJy4eHHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, NMPOBEICHHWE KAYEeCTBEHHBIX pEaKlUWi Ha KapOoHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TMPU3HAKOB UX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH



CHUJIMKATHOM IMPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 33Ja4y Mo Teme «BakHelmue
HEMETAJUIBl U UX COEIUHEHUS.

MeTanjibl M UX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckas CBs3b M METAJUIMYECKas KpUCTAJUTMYeCcKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HampsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiicTBa MetayioB. OOmme cnocoObl moiaydeHus: MeTaysioB. [loHATHE O KOPPO3UM METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIuiaBsl (CTallb, YYT'yH, AIOpaTlOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cuCcTeEMEe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [I[pumenenue
LIEJTOYHBIX METAJJIOB U UX COECMHECHUM.

[[{erouHO3eMENBHBIE METAJUIBI MarHui M KanbUui: mnojoxeHue B [lepuogmyeckon
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AmoMuHuii: nonoxenue B llepumonnueckoil cucreme xumudeckux anemeHTo [l U.
MenpneneeBa, CTpO€HUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoi cucreMe Xxumuyeckux osaementoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Mpupojae. OPU3nNUecKnue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokceuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O03HAKOMJICHHE C O00pa3laMd METaUIOB M CIUIABOB, HMX (PU3UYECKHMMH CBOMCTBaMHU,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BUJICOMATEpPHUAIIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, MpoOIEcca TOPEHMs Keleza B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, IMHKA, *kene3a (II) u xenesza
(IIT), memgu (II), HaGmroieHNE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHKS TUIAMEHH MOHAMHU HATpUS,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BHUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB T'HJIPOKCHUAA aFOMUHHS U TUAPOKCUA [IMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 337a4 10
TeMe «BaKHEeHUIIME METaIJIbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeia

BemecTBa n Matepuansl B MOBCEIHEBHOM KU3HU 4deloBeKa. be3omacHoe MCmoib30BaHHE
BEIIECTB M XHWMHYECKHX peakinuii B OwiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpeabl (MpeaenbHas A0MycTUMas KOHIEHTPaIUs
BemecTs, ganee — [1/1K). Poib xuMun B pereHun 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHre 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIHI).

Mesxicnpeomemmuuie ceasu



Peanu3anus MEeXNPEIMETHBIX CBSA3CH MPU U3yYCHUH XHUMHUH B 9 KJIacce OCYIIECTBISETCS
4yepe3 HCIOJIb30BAaHUME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
ABJIAOMUXCA CUCTECMHBIMU JIJIS1 OTACJIIBHBIX IIPEAMCTOB €CTCCTBCHHO--HAYYHOT'O LIUKJIA.

OO1Me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHaj M3,  CHHTE3,  KiIacCUpHKAlUs,  [EPUOJMYHOCTh,  HAOJIIOJCHHE,  DKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buosorus: ¢orocunres, apixaHue, O6uochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATCIILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO 00IIEro 0o0pa30BaHUA
JIOCTUTAIOTCS B XOZIe 00Y4YEHHUsI XMMUU B €JUHCTBE YUEOHOM M BOCIIUTATENBbHOM 1EATEIIbHOCTH B
COOTBETCTBUM C  TPAJAULHMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUIaMU U HOpPMaMU MOBEJACHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIN3AaLUN O0yYaIOLIUXCS.

JIMYHOCTHBIE pEe3yNbTaThl OTPaXal0T T'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPMEHTALMi M PACIIMpPEHHE ONBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, TIOHMMaHMA 3HAYeHHUsS XMMHYECKOW HAyKd B JKM3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh OCTOBEPHON MHGpOpManueil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHCTBe
MHpa 1 001I1ecTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE, KOMMYHHUKaTHUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HOI COBMECTHOH /IE€ATEILHOCTH MPHU BBIOJIHEHUH YU4eOHbIX, TO3HABATENbHBIX 337124,
BBIIIOJIHEHUM XMMUYECKHX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHUIO U B3aMMOIIOMOILM B IpoLecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEIEHUE M TOCTYNKM CBOMX TOBApHUILEH C IO3ULMUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs ITOCIEACTBUMN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA '



MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISIIOLIME OCHOBY JUIsS
MOHMMAHUS  CYNIHOCTH HAYYHOW KapTHHBI MHpa, NOPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBA3SIX YeJOBEKa ¢ MPUPOJHOM Cpeloi, 0 posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIE MOTHUBBI, HANPABJICHHBbIC HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PaboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypod, MOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M MCCIEAOBATEIbCKOM NIEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B TajbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 3J0pOBbI 00pa3 >KM3HMU, OCO3HAHHE IIOCIEACTBHII W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojis, HApKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBwI 0E30MaCHOCTH TPH OOpAIIEHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W pEaIbHON
KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHUECKOMY M3yUeHUI0 MPodeccil U TpyAa pa3lIudHOro pojia, YBaXKEHHE K
TPyy ¥ pe3yiabTaraM TPYAOBOU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpPEAMETHBIX 3HAHUW TIO0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJOHKEHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHATBHOM CpEJIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH IIeJIecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TIPABMIJI O€30MaCHOTO MOBECHUS TIpH PabOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOLIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MMOJIydaeMble NpPHU H3YyYECHUH XUMHH, JJIS PeIleHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEeAOi, 1Sl TOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTed MX perieHus
MOCPEJICTBOM METOJ0B XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATBLHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYUMBIE I (POpMUpOBaHUS
MHUPOBO33pEHHUsI OOICHAYYHBIE MOHATHS (3aKOH, TEOpHSsl, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATHX MPeIMeTOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCAlbHblEe ydeOHble NEHCTBUS (T10O3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS



Ba3oBble Jiornueckue AeicTBUA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKphIBaTh CMBICT XMMHUYECKUX TOHATHH (BBIIENATH HX XapakTepHbIE MPU3HAKH,
YCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSAMHU), UCIOIH30BaTh MOHATHUS U1 O0BACHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCHUPUKAIUU
XUMHUYECKHX BEILECTB U XMMHUECKUX pEaKlui, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYKIECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METamlpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HMIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMu4ueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH pEakuu — TMpPU pPEIIeHUd Yy4eOHO-
MO3HABATENIBHBIX 33/a4, C Y4€TOM OJTHX MOJEIbHBIX NPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEUHS B U3y4aE€MBIX IIPOIECCAX U SIBJICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHbIE BONPOCHl B KaueCTBE HWHCTPYMEHTa IO3HAHUS, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHHIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJECHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0AATh 32 XOJ0M IPOIIECca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €0
pe3ynbTar, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 (GOpM IPECTaBICHHUS, [TOJIy4aeMYI0 U3 Pa3HbIX UICTOYHUKOB (Hay4yHO-TONYJIspHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHME MPUMEHSATh Pa3IN4HbIe METO/bI U 3alIPOCHI IPU MOUCKE U 0TOOpE MHPOopMaIK U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 33434
OTpeNIeNIEHHOr0 THUMa, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOI'O MCIIOJIB30BaHMS PA3THUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh U aHAIU3UPOBATh B Ipolecce y4yeOHOM M MCCIe0BaTEIbCKON
JEeSTeNIbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOT0 X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON Cpebl.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

yMEHHUsl 3aJaBaTb BONPOCHl (B XOJe Auanora W (Wiu) JTUCKYCCHUHU) MO CYHIECTBY
oOcyxxnaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4uu;

YMEHUS NPEACTABIATh OJyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN NEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JeJaTh IPE3CHTALMI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO



JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JAOOPATOPHON pPAOOTHI MO WMCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM MO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATEIBHOCTU NPH PELICHUHM BO3HMKAIOIMX IpPoOJeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXIeHHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh eI JeATebHOCTH, JIAaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHPOBATH MPEAJIOKEHHBIH alropuT™M ACUCTBUM Ipu
BBIIOJIHEHUM 33JaHUN C y4y€TOM IOJy4YeHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMAX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOIO pe3ysbTaTa 3asBJICHHON 1LIeMu,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [IPe/iJlaraéMble B YCIIOBUU 3a/laHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHus,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydarolMuUCs Hay4yHble 3HAHUS, YMEHHMSI M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMeTHOM o0sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalnu, IPpeodpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha OA30BOM YPOBHE JOJIKHBI
oTpaxartb cHOPMHUPOBAHHOCTD y O0YUAIOIIUXCS] YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMHUUYECKHUM
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OJHOpOAHas U
HEOJITHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJS XHUMHYECKOIO
JJIEMEHTAa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUSI, XUMHUECKasl peaKkius, KjaacCupuKkanus
peaKuuil: peakluy COCINHEHUS, PEAKIIUHN PA3JI0KEHMSI, PEaKIIMK 3aMELICHNS, PEaKIIUH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, pajuyc aromMa, XMMHUYecKasl CBs3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHSITUH W NPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILCHUN;

® CMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBlieHUSI (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUU;

e OMNpeneNisaTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OHMHAPHBIX COEIMHEHMSAX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEIMHEHMH 1O (QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nosoxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;



ONHUCBHIBaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Manble u OonblIMe TEPUOIbI, COOTHOCHTH
o0o03HaueHus1, KOTopble UMetoTcsi B Tabnuue «llepuonmueckas cucremMa XUMUYECKHX
anemeHToB [[. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsja  sapa, oOllee YUCIO 3JIEKTPOHOB U
pacrpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMUUECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIaCCOB,  IOJATBEp)KJas  ONWUCAHUE IPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKaHUsI XUMUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IPUMEHATh OCHOBHBIE ONEpAallMU MBICIUTENBHOM JESATEIbHOCTH — AHAJIU3 U CHHTE3,
cpaBHEHHUE, 0000IICHIE, CUCTEMATU3AINIO, KIACCU(DUKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX DPEaKIIHM,
€CTeCTBEHHO-HAyYHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHE,  HM3MEpeHHe,
MOJIEINPOBAaHHE, IKCIIEPUMEHT (peasibHbI U MBICICHHBIH);

ClleZIoBaTh NpaBUJaM TOJb30BAHUS XMMHUYECKOHM TMOCYyIoM U J1abOpaTOpHBIM
0o0OpyJIOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BELECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAAa M KHUCIOPOJAA), MPUTOTOBJIEHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM T0JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIAKMYC, (peHOIpTaIenH, METUIIOPAHXK U JPYyTHUe).

K konuy oOyueHus B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHA: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
E)J'IGKTPOOTpI/IHaTeJ'IBHOCTB, CTCIICHb OKHCJIICHUA, XHMHUYCCKaA peaKum{, XUMHUYCCKasd
CBsI3b, TETNIOBOUM (P PEKT peakluu, MOJb, MOJSPHBIH 00BEM, PacTBOp, INEKTPOIUTHI,
HEDJIEKTPOIUTHI, DIEKTPOTUTHYECKAsT TUCCOLMAIUS, pEaKlUd HMOHHOTO OOMEHa,
KaTtaqu3aTop, XWMHYECKOE paBHOBECHE, OOpaTuMble W HeoOpaTUMBbIE pEaKIINH,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE  PEaKIIUH, OKHUCJIUTEND, BOCCTAHOBHUTEb,
OKHCJIEHHE W BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKasi peUIETKa, KOppo3us
METaJ/UIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEeaKklUuH, IMpeAcsIbHO JOIyCTUMAas
koHneHTpauus [1JIK BemecTna;

I/I.H.HIOCTpI/IpOBaTL B3aMMOCBs3b OCHOBHBIX XHMHUYCCKUX HOHSITI/If/'I nu HpI/IMeHHTB 3THU
TTOHSTHUS TIPH ONMMCAHUH BEIIECTB M X MPEBPAIICHUI;



UCIIONIb30BAaTh XHMHYECKYI0 CHMBOJHUKY [IJIsi COCTaBiCHHsS (OpPMYT BEMIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIECKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUINYeCKas) B HEOPraHMYECKUX COCOUHEHUSAX, 3apsii HMOHA MO XHUMHUYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAIITMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh IOHATHS «rjaBHas moarpymma (A-
rpynna)» u «mnobounas noarpymnmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTh O0O3HAuYEHHs, KOTOpblE HMEIOTCA B NEPUOJUYECKONW Tabiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB OJJIEMEHTOB H WX
COEMHEHUI B Ipeenax MalbIX MEPUOJIOB U TJABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuu (M0 YHMCIy M COCTaBYy YUYAaCTBYIOUIMX B PEAKLIUU BELIECTB, MO TEIJIOBOMY
3 eKTy, Mo N3MEHEHHUIO CTENICHEW OKUCICHUSI XHMHYECKHIX DJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeNU(PUYECKHEe XUMUYECKHEe CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iast OMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMAIMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TEHETUYECKOW CBS3M MEXKIY BelleCTBAaMU
pa3IMYHBIX KIIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MPOTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOCHHUS, BO3ZMOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B PA3IMIHBIX YCIIOBUSAX;

BBIYUCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa Mo (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON PEaKInu;

coONMoIaTh MpaBWJa IIOJI30BAHUS XUMHUYECKOW TIOCYIOW U JTaOOpaTOPHBIM
o0opysoBaHHEeM, a Takke MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB MO MOTYYSHHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

MPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHHMUECKUX BEIICCTB;
MPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTEIBLHOM NEATENbHOCTH — aHAlU3 U CHUHTE3,
CpaBHEHHE, O0000IIEeHHEe, CHUCTEMATHU3AlNI0, BBISIBICHUE MPHUUYNHHO-CIEICTBEHHBIX



CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HAayYyHbIC METOJbI [O3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHME
8 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

Ne i/
NMPorpamMmbl

Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TTOHS

Bcero

THHA

JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsbl

Xumusa — BakHast 00J1aCTh

1.1 €CTECTBO3HAHUS U MPAKTHYECKON 5 bubaunorexa IIOK https://m.edsoo.ru/7f41837c
JIeATEIbHOCTH YeI0BEKa
1.2 BeriecTBa u XUMHUYECKUE PEAKIIUU 15 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
Htoro no paznemny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Boznyx. Kucnopoa. Ilonsitue 06

2.1 6 bu6nuoreka [IOK https://m.edsoo.ru/7f41837c
OKCHJgax
B I

2.2 OAOPOALLIOHATHE © KHEIOTax 1 8 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
COJIAX
Boga. P !

2.3 ona. Pacteopet. Tlonsthe 06 5 bu6nuoreka [IOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX

2.4 Ocnoiibie fnaccm Heopramaeciix 11 Bubamnoreka IIOK https://m.edsoo.ru/7f41837c
COCANHCHUUN

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx iemeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

[lepronnueckuii 3aKOH U
3.1 [Tepuonnueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.

bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
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Mennene-eBa. CTpoeHue atoma

Xumnueckas cBA3b. OKHUCIUTEILHO-

3.2 8 bubnmnorexa LIOK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIE PEAKLIUU
HWroro 1o pasugeny 15 bu6muoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME
9 KJIACC
No i/n HaumeHnoBaHue pa3iaesioB U TeM KoauuyecTBo yacoB DiiexTponnbie (LU(POBbIE)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peakuu
11 [ToBTOpenue u yrinyOnenue 3HaHUM 5 bubmmnoreka HOK
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnorexa [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAIIHS. 3 bubnnorexa [JOK
XUMHUECKUE PEaKIM B PacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. Hemera/uibl M UX COeIMHEHUS
51 OO0mras XxapakTepuCcTUKa XUMHIECKIX 4 bubnuotexa [JOK
anemeHTOB VIIA-rpymmsl. ["amoreHs https://m.edsoo.ru/7f41a636
22| onewemmos Viaapynm, Gepan o8 ; Bromiorer LLOK
S https://m.edsoo.ru/7f41a636
2.3 OO0mas XxapakTepruCcTUKa XUMHIECKUX 7 bubnuorexa [JOK
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anemMeHToB VA-rpymibl. A30t, pochop u
UX COCIMHEHUS

https://m.edsoo0.ru/7f41a636

OO01mas XxapaKTepUCTHKA XUMUIECKUX

bubnunoreka LIOK
2.4 IVA- .
SHeMeHTvOB VA-TpynmbL. Yriepoa i 8 https://m.edso0.ru/7f41a636
KPEMHHM U UX COCTUHECHUS
Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COeUHEHUA
. bu6nmnorexa LIOK
31 Obumpe CROACTEA METaII0B 4 https://m.edsoo.ru/7f41a636
3.2 Baxkneime Metamisl 1 UX COSIUHEHUSI 16 bubmorexa [IOK
' a https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 maTepuansl B )KU3HU 3 bu6nmorexa LIOK
' YyesoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P BHOE BDEMS 3 bubmuoreka [{OK
CSCPBHOC Bpe https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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