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1. COAEPKAHUE YYEBHOI'O HPEJIMETA «XUMMWA»

8 kiaacc

e [IlepBoHavaJbHbIC XUMHYECKHE OHATHS

[Ipeamer xumuu. Posib xumMuun B XK3HU 4YesoBeka. Tena u BemecTtBa. Pu3nueckue CBOMCTBA
BellecTB. ArperaTHoe cocTosiHue BeulecTB. [IoHATHE 0 MeTOAaxX MO3HAHUS B XMMHUHU. XUMHS B
cucreMe Hayk. UucTsle BemecTBa U cmecu. CriocoObl pa3eneHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371€MEHThI. CUMBOJIBI XMMUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOXKHBIE BEIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuueckasi ¢popmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHass aroMHas Macca. OTHOCUTENIBHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTa B COEAMHEHUU.

OU3nYeCcKUe U XMMUYECKHE SIBICHUs. XUMHUUYECKas peaKkls U €€ MPU3HaKU. 3aKOH COXPAHECHHUS
Macchl BeIECTB. XUMHUUECKUE ypaBHeHUs. Kitaccupukanmst XAMHYECKIX Peaknii (COeAMHEHMS,
pasoKeHMS, 3aMeIIeHUs, 0OMEHA).

XHMHYECKUH IKCIIEPUMEHT: 3HAaKOMCTBO C XMMHUYECKOW MOCYyN0#, ¢ mpaBuiaMu pabOThl B
nabopaTopuu U NpuéMaMu 0OpalleHus ¢ J1adopaTOpHbIM 000PYOBaHUEM; U3YUEHUE U ONUCAHHE
(U3HYECKUX CBOWMCTB O0pa3lOB HEOPraHWYECKHX BEIISCTB; HAOMIOJECHUE (U3HUCCKUX
(maBieHHE BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKe, KUIICHUE U KOHJEHCALs BOJbI) U
XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAJIMBAaHUE MEIHON IPOBOJIOKH, B3aUMOJEHCTBHE Mena C
KUCJIOTON) sIBJICHUH, HAOJIOJCHUE M ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKLui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, pasiioKeHue
runpokcuaa meau(ll) npu HarpeBanuu, B3aumojieiicTBue xene3a ¢ pactBopoM coiau menu(Il));
u3ydeHre crnocoOO0B paszeneHusi cMeceld (C MOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
JUCTWIIIALMS, XpoMaTtorpadusi), MpOBEIEeHHE OYUCTKM IOBAPEHHOM COJM; HAONIOJCHHE U
ONMCAHUE PEe3yJIbTaTOB IPOBEJACHUS OINbITa, WLIIOCTPUPYIOLIErO 3aKOH COXPAHEHHUS MacChl;
co3/laHue MojieNiel MOJIeKy (IIapOCTEPHKHEBBIX).

e BakHeiiluMe NpeJCTaBUTEIN HEOPraHUYECKUX BellleCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucioposg — 31€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
npoMmblIeHHOCTH. KpyroBopoT kuciopoaa B mpupoge. O30H — amaoTponHas MOIUpHUKAIHS
KHCIIOpO/JIa.

TennoBoit 3¢ddexkr xumHuyeckol peakuuu, TEPMOXHUMHUYECKHE YpaBHEHMs, JK30- U
SHIOTEPMUYECKHE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP deKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopon — snemeHT u npocroe BemecTBo. Haxoxaenue Bogopoia B mpupojie, pu3nyeckue u
XMMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCO0b! omydeHus. Kucnotel u conu.

KomuuecTBo BemectBa. Monbs. Monsipaas macca. 3akoH ABorazapo. MosipHbIii 00BEM Ta30B.
Pacu€rpl M0 XMMUYECKUM ypPaBHEHHUSM.

®usnueckue cBoiictBa BOAbl. Boma kak pactBoputens. PactBopbl. HacwlmeHHble #
HEHACBILICHHBIE PacTBOpBl. PacTBopuMoOcTh BemecTB B Boje.MaccoBas 11011 BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B Ipupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenuHeHuidt. Oxcuapl. Knaccupukanuss OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJIOB (MEXIyHapoJHas U TpuUBHaibHasi). DU3MUECKUE U XMMHUYECKHE CBOICTBAa OKCHIOB.
[Tonydyenune OKCHUIOB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IMIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknatrypa ocHoBaHMil (MeXaAyHapogHas W TpuBHaibHas). PU3NYECKHE U XUMHUYECKUE
cBOMCTBa OCHOBaHUU. [losrydeHre OCHOBaHUN.




Kucnotsl. Knaccuduxanus kucnor. Homenknarypa Kuciot (MexayHapogHasi 1 TPUBUAIIbHAS).
dusnyeckue U XUMHYECKUE CBOHCTBa KHUCIOT. Pan aktuBHoctH MetaiuioB H. H. Bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa coineit (MexxayHapo/Hasi U TpuBHalibHas). Dusnueckue u XUMHUECKUE
cBoiicTBa conel. [lonyuenue coneil.

['eneTnyeckas CBSI3b MEXKYy KJIaCCAMH HEOPIraHUYECKUX COECIMHEHUM.

XuUMHYEeCKH i IKCIIEPUMEHT: KaYECTBEHHOE OIPEICICHUE COAEPKAHUSI KUCIOPOa B BO3/IYXE;
MoJlyueHue, coOMpaHue, paclo3HaBaHWE U U3YyUYEHUE CBOMCTB KHUCIOpOJa; HaOI0IeHUE
B3aMMO/JICHCTBUS BEIIECTB C KUCIOPOJIOM MU YCIOBUS BOZHUKHOBEHMS U MPEKPALIEHUS TOPEHUS
(moxapa); 03HaKOMJIEHHE ¢ 00pa3liaMH OKCHJIOB U OITMCAaHUE UX CBOMCTB; MOJIy4YeHHEe, COONpaHue,
pacro3HaBaHME U U3y4YEHHE CBOMCTB BOIOpOa (TOPEHHE); B3aUMOIEHCTBUE BOJOPO/1a C OKCUIOM
Meau(Il) (BO3MOKHO HCIIOIB30BaHWE BHUACOMATEPUATIOB); HAOJIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOIIb; WCCIIEJOBaHHE OCOOCHHOCTEH pPACTBOPCHHSI BEUIECTB C Pa3IUIHON
PacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM J10J1€M paCTBOPEHHOTO
BELIECTBA; B3aUMOJCICTBUE BOABI C MeETAUIAaMU (HATpPUEM U KaJblMeM) (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB); OINpEAETICHHEe PACTBOPOB KHCIOT U IIEIOYEeH ¢ MOMOIIbIO
WHIUKATOPOB; HCCIIEJOBaHWE OOpa3llOB HEOPraHUYECKHX BEIIECTB PAa3JUYHBIX KJIACCOB;
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT W IIENIOYed; M3ydeHue
B3auMoieicTBus okcuaa meau(1l) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT C METAJIIaMH, PEaKIui
HEWUTpalu3aluy; NOJy4eHHe HEPACTBOPUMBIX OCHOBaHUM, BHITECHEHNUE OJJHOTO METajula APYrUM
W3 pacTBOpa COJM; PEUIEHHWE SKCIEPUMEHTAIbHBIX 3a7ad Mo TeMme «BaxHelmume Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

e llepuoanyeckuii 3axoH u Ilepuoanueckas cucreMa XuMU4YecKux jaemMenTos /1. U.
MenneneeBa. CTpoeHue  aToMoOB. XHMHYECKasi _ CBf3b. OKHMCIMTEJIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIHH.

[TepBbie MOMBITKH KIACCU(PUKANNN XUMHYCCKHUX 3JIeMEHTOB. [TOHSATHE O TpyIIax CXOMIHBIX
AIIEMEHTOB (IIIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucreMa xumudueckux aiueMeHToB /1. . Menaeneesa.
Kopotkonepuognas u jmmHHONEpUoAHas (opmbl [lepuoandeckoil CHUCTEMBI XUMHUYECKHX
sanemenToB 1. . Menneneesa. Ilepuoast u rpynnsl. @U3NYECKHi CMBICIT IOPSAIKOBOIO HOMEDA,
HOMEPOB MEPHUO/Ia U TPYNIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oronbl. DneKTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
ob6osouek aroMoB TepBbiXx 20 xumuueckux saeMeHTOB Ilepmonmueckorr cucremsr J[. U.
MenneneeBa. XapakTepuCTUKAa XUMUYECKOTO AJIEMEHTA 10 €ro IMOJ0XKEHUI0 B llepuoanyeckon
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS pajguyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO Tpymnmam H rnepuoaaMm. 3HadeHue l[lepuoamdeckoro 3akoHa u
[lepnonnueckoid CUCTEMBI XMMUYECKHUX 3JIEMEHTOB MJisi pa3BUTUS Hayku W mpaktuku. [ U.
MeHnneneeB — y4EHBIN U TPAKIAHUH.

Xumnueckas cBs3b. KoBaneHnTHas (OJIIpHAs U HEMOJISIPHAS ) CBA3b. DJIEKTPOOTPULIATEIBLHOCTD
XAMHYECKHUX JIEMEHTOB. MlOHHas CBS3b.

Crenenb okucieHusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl okucneHus u
BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

XumMuyeckHii IKCHEPUMEHT: H3Y4YeHHE OOpa3IOB BEIIECTB METAIJIOB W HEMETAJIOB;
B3aMMO/JICHCTBHE TUAPOKCH]IAa IUHKA C PACTBOPAMM KHCIIOT M IIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEakiuil (TOpeHue, peakiuu
pa3I0kKEeHUs], COeTUHEHNU ).

MexnpeamerHblie CBA3U

Peanm3arust MEXIIPEIMETHBIX CBSA3CH TP N3YYCHHH XHUMHH B 8 KJTacce OCYIIECTBISICTCS Yepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK WU TOHSATUH, SBISIONINXCS
CHUCTEMHBIMU IS OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.




OO1iue ecTeCTBeHHO-HAYYHBIC MMOHATHUS: HAYYHBIA (aKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIH3,
CHHTE3, Kiaccu(ukamusi, TEePUOJUYHOCTh, HAONIOJIEHHE, OKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJICITb, SIBJICHUE.

®dusnka: MaTtepusi, aroM, OJEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIHUA, W30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJA, DJICKTPUYECKHI 3apsill, BEIIECTBO, TeJO0, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (DU3MYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE TTOPO/BI, TOJE3HBIE NCKOMAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

e BemecTBo 1 XuMHYeCKasi peaKkus

[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema Xumudeckux 3y1eMeHToB [[. . Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEPUOJOB, KalMs, KalbLUsl U UX COEIWHEHUN B COOTBETCTBHM C IOJIO)KEHHEM 3JIEMEHTOB B
[Tepuonuueckoil cuctemMe 1 CTPOEHUEM UX ATOMOB.

CrpoeHue BelecTBa: BHJbl XHMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOICTB BEIIECTBA OT THUIIA KPUCTAUIMUECKON PELIETKU U BHJIa XUMUUECKOM CBA3H.

Knaccupukanyus ©  HOMEHKJIATypa HEOPraHMYECKMX BEUIECTB (MEXAyHapoAHas W
TpUBUAJIbHAsA). XHMHMUYECKHE CBOMCTBA BEILIECTB, OTHOCSALIMXCS K pa3IUYHbIM KjaccaM
HEOPraHMYeCKUX COCJUHEHUHN, FeHETUYECKas CBsI3b HEOPraHMUECKUX BEIIECTB.

Knaccudpukanys XMMUUECKUX peakUUil MO pa3iMuHbIM IpHU3HAKaM (10 YHUCIy U COCTaBy
Y4YacCTBYIOUIMX B PEaKI[1H BELECTB, 10 TEMJI0BOMY 3P (DEKTY, 10 U3MEHEHUIO CTETEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0 Yy4YacTHUIO KaTajiuzaTopa). OK30- H
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTe o ckopoctH xumuueckod peakiuu. [loHsTHe 00 OOpaTUMbBIX U HEOOpPaTHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAONIME HA CKOPOCTh XHUMHUYECKOW pEaKIUu U
MI0JIOKEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, AJIEKTPOHHBIM  OalaHC  OKHMCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust >M€KTPOIUTHYECKON AMCCOLMALMH. ODJIEKTPOJIUTBI U HE- DJIEKTPOJIUTHL. KaTHOHBI,
AHUOHBI. MexaHNU3M JIMCCOLMAIIMH BEILIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconanuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakuyu moHHOro oOMeHa. YcClOBHS NpPOTEKaHUS peakUuid HMOHHOTO OOMEHa, IOJHBIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUM U COJEH B CBETE
MpEJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

XHMHYECKUI IKCHEPUMEHT: O3HAaKOMJIEHHE C MOJENISAMU KPUCTAIMYECKUX PpPEUIETOK
HEOPraHMYECKUX BEIIEeCTB — METAJUIOB U HeMeTallsIoB (rpaduTta U anMasa), CIOKHBIX BEIIECTB
(xJ10puaa HATpUs); UCCIIE0BaHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKON peaklMy OT BO3JEHCTBHS
pa3NuYHbIX (PAKTOPOB; HCCIIEAOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca
JUCCOLMAlMU  KHUCJIOT, IIefoued M cojied (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPUATIOB);
IPOBE/ICHUE OIBITOB, WIIIOCTPUPYIOIIUX MNPU3HAKUA IMPOTEKAHHs pPeaKUUi HMOHHOTO OOMeHa
(oOpazoBaHue ocajaka, BbIIEJIEHHE Ta3a, O0pa30BaHME BOJIbI); OIBITOB, WIUTFOCTPUPYIOLIUX
IPUMEpPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~peakIuil (ropeHue, peaklUuu pas3ioKeHHs,
COEIMHEHUS ); pacrio3HaBaHHE HEOPTaHMUECKUX BEIIECTB C MOMOIIBI0 KaUeCTBEHHBIX peakluii Ha
MOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/a4.

e Hemeraaabl U UX coeIlUHEHUS




OOmiast xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHU
okucienusa. CtpoeHue u (pu3NUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XUMHUECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aUMOAECWCTBHE C MeETa/llaMU, HEMeTaJlJIaMH, ILIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCII0Ta, XUMUYECKUE CBOICTBA, MOJIyYeHue, NpuMeHeHue. Jleiictue
XJIOpa U XJIOPOBOJOpOJAa Ha OpraHM3M 4eJoBeKa. BakHelline XJIOpuIbl U UX HaXOXKIECHUE
B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

Crpoenne u GU3NUECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJJIOTPOIHBIE
Moau(UKaMK KUCIOpoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOM, CTPOEHUE,
¢du3nueckne 1 XUMUYECKHe cBoWCTBA. OKCUIBI Cephl KaK MPEJACTAaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucnota, (pu3Mueckue M XHMMHUYECKHE CBOMCTBa (00IIME Kak IMpeICcTaBUTENs Kiacca
KUCIOT U cienrpuyeckne). XUMUYECKHE PEaKIiH, JISKAIINEe B OCHOBE MPOMBIIIUIEHHOTO CII0c00a
nosyueHus: cepHoil kucnotel. [lpumenenue. Conu cepHOIl KUCIOTHI, KaYeCTBEHHAsI peaKkius Ha
cynbdar-uon. Haxoxxaenue cepel U €€ COCAMHEHUH B TpUpOAE. XUMHUECKOE 3arps3HEHHE
OKpYXKarolle Cpelbl COCIUHEHUSMU Cepbl (KUCIOTHBIC [OKIH, 3arps3HEHHE BO3JyXa U
BOZI0OEMOB), CITOCOOBI €0 IIPEI0TBPAICHUSI.

OO6miass xapaktepucTtuka 231eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHHUSL.

A30T, pacrpocTpaHeHHe B MpUpojie, GU3ndecKue 1 XuMudeckue cBoiictBa. Kpyrosopor azora
B IpUpoie. AMMHAK, ero pu3nyeckre u XUMHYECKIE CBOWCTBA, OJTy4YeHue u npumenenue. Comm
aMMOHHUsI, UX (PU3MYECKHe U XMMUYECKHE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHUs1. A30THAs KUCIIOTa, €€ oiydeHne, GU3n4eckue 1 XuMHUIECKne CBOMCTBa (00mIue
KaK TpeJCTaBUTENsl Kiacca KHUCIOT u creuuduyeckue). Vcrnonb3oBaHre HUTPATOB U COJEH
aMMOHHSI B KaUe€CTBE MUHEPAIbHBIX YA00peHUH. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH cpeibl
COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

docdop, amnorponHsie Moaudukaimu Gocdopa, puznueckre u xumMuueckue cpocTra. OKCUa
dochopa(V) u dochopHas kucinora, ¢(U3NUYECKHE M XUMHUECKUE CBOMCTBA, MOJIyYEHHUE.
Hcnonp3oBanue ¢pocaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

OOmast xapaktepuctuka 3meMeHTOoB IVA-rpymmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENICHU OKHUCIICHHUSL.

VYraepon, amioTponHble MOAM(MKALNHU, paclpoCTpaHEHHE B MpUpone, (usnueckue u
XUMUYECKHE CBOMCTBA. Ancopbums. KpyroBopot yriepoaa B mpuposae. OKcuabl yriepona, ux
¢u3nyeckue W XMMHUYECKME CBOMCTBa, JAEWCTBHE HA JKMBBIE OpraHU3Mbl, MOJy4YEeHUE
U TpUMEHEHHEe. DKOJOTUYECKHe MpOoOJIeMbl, CBs3aHHBIE ¢ okcuaom yriaepona(lV); rumoresa
r7100abHOTO TMOTEMJICHNsT KIMMaTa; MapHUKOBBIM 3¢ dekT. YroabHas KUciIoTa M €€ CONH, UX
¢usnyeckne ¥ XMMHUYECKHE CBOICTBa, MOJlyueHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-HOHBIL. Vcnonap3oBaHre KapOOHATOB B OBITY, MEIULIMHE, TIPOMBIIIIEHHOCTH U CEIBCKOM
XO34HCTBE.

[lepBoHauaIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSAX yriiepoaa (MeTaH,
3TaH, ATUJIEH, alleTHJIEH, 3TaHOJI, IIMIEPUH, YKCyCcHas Kuciora). X coctaB M XUMHYECKOe
ctpoenue. [ToHsTHe 0 OMOJOrHMUECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax, yrieBojJax — M ux
PO B OKM3HM 4YelloBeKa. MaTepuaibHOE€ €IUHCTBO OPraHWYeCcKUX M HEOPraHUYeCKHX
COCIMHEHU.

Kpemuuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOMCTBA, MolydeHne U npuMeHeHne. CoeTuHeHHs
KpeMmHus B npupoje. OOmue npeacrasieHus o6 okcuae kpeMHus(IV) u kpeMHHEBOH KHUCTOTE.
Cunukatel, HMX HCHOJB30BaHHWE B OBITY, MEAUIIHMHE, MPOMBIIIJICHHOCTH. BaxHeimue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[IpoGiemMsl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

XUMHUYeCKHIl JIKCNEPUMEHT: H3yueHHE OOpa3llOoB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB
COJITHOM KHUCJIOTBI; MPOBEIEHUE KAaYECTBEHHBIX peakUWid Ha XJIOPUA-HUOHBI U HaOIIO/EeHUE
NPU3HAKOB HMX MPOTEKAHMs, OIBITHI, OTpaKkarolue (GU3UUYECKHEe M XUMHUYECKHE CBOICTBa



TaJIOTEHOB U UX COEJUHEHMH (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB); O3HAKOMIIEHHE C
obOpasmnamMu XJopuI0B (TaJOTEHHUIOB); O3HAKOMJIEHHE C O0Opa3llaMH cepbl U €€ COCTMHCHHUSIMU
(BO3MOYHO HCTIOIH30BaHKE BUACOMATEPUATIOB); HAOIIOCHHE IIpoIiecca O0YTIIMBAHMS caxapa Mo/
JEMCTBUEM KOHUEHTPUPOBAHHOMW CEPHOM  KHUCJIOTHI; H3YyYEHUE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJCHHE KAueCTBEHHOW peakiuu Ha Cyib(par-uoH |
HaOJI0/IeHue TpU3HaKa e€ MPOTeKaHUs; O3HAKOMIJICHHE C (PU3MUYECKHMMH CBOWCTBAMH a30Ta,
docthopa u ux coequHEHUH (BO3MOKHO HCIIOJIB30BAaHUE BUICOMATEPUAIOB), 00pa3IiaMy a30THBIX
u (ochopHbIX yAOOpeHUii; MOIydeHHe, coOMpaHue, paclio3HAaBaHWE U M3yYEHHUE CBOICTB
aMMHMaKa; MPOBEJCHUE KAYeCTBEHHBIX PEaKIMii HAa MOH aMMOHHS U (hocdaT-uOH U U3yYCHHE
MIPU3HAKOB MX MPOTEKaHMs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MENIbIO
(BO3MOYHO MCIOJIb30BAaHUE BUECOMATEPUATIOB); U3YUEHHUE MOJENIEH KPUCTAUNINYECKUX PEIIETOK
anmMasa, rpadura, QynnepeHa; o3HaKOMIIEHHE ¢ MPOIECCOM aJICOPOIIMHM PACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOIA3a; MOJydeHHe, COOMpaHHE, PAaclO3HABAHHE M
M3YyYEHHE CBOMCTB YIJIEKUCIOrO Ta3a; MpPOBEJCHHWE KAa4eCTBEHHBIX peakluii Ha KapOoHaT- u
CUJIIMKAT-MOHbl M W3y4Y€HUE IPU3HAKOB MX IPOTEKAHMs; O3HAKOMIIEHHE C NPOLyKLUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH; PEIICHHE 3KCIEPUMEHTANIbHBIX 3aJau 1o TeMe «Baxuelmiue
HEMETAJUIbl U UX COETUHEHUS.
e MeTa/libl U MX COCINHEHHUS

OO01as XxapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJIO0XKEHUS B
Ilepnonnueckoir cucreme Xxumudeckux 3jeMeHToB [[. M. MenneneeBa M CTpOEHHUS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUN Pl HampsDkeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOWMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MeTaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruaBbl (CTanb, YyryH, AIOPAJIOMUHMUNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[leounbIe MeTauIbl: noJioxkeHue B [lepuonnueckon cucreme XUMuUYeckux 3iemMeHToB 1. U.
MeneneeBa; CTpOE€HHE HX aTOMOB; HaxoXJaeHue B mnpupoje. dusmyeckne m XuUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[IlerouHO3EeMENBHBIE METAUIBI MarHUM M KaJbLMN: nojoxeHue B [lepmoandeckoil cucreme
xuMuueckux sneMeHToB [[. M. MenneneeBa; cTpoeHHe MX aTOMOB; HaXOXKIEHUE B IPHUPOJE.
®u3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl U KajablHs. BaxkHeNIMe COCOUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHEHMSL.

Amomunuil: nonoxenue B Ilepmoamueckoil cucreme xumuyeckux oanemeHntos [l .
MeneneeBa; CTpO€HHE aTOMa; HaxOxaAeHHe B mpupoae. dusznueckre U XMMUUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA aIFOMUHMSL.

XKeneso: nonoxxenue B [lepnoanueckoii cucreme xumuueckux neMmenToB 1. M. Menneneesa;
CTPOCHHME aToMa; HaxoKAeHue B npupoje. Pusnyeckne M XUMHUYECKHE CBOMCTBA IKelesa.
Oxcunsl, runpokcuabl u conu xenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOTYYCHHE.

XHMHYECKUIl 3IKCIEepUMEHT: O3HAaKOMJIEHHE C oOpa3llaMd MEeTauIoB M CIUJIaBOB, HX
(GU3MUeCKUMHU  CBOWCTBAMM; H3y4YeHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUaioB), 0COOEHHOCTENW B3aMMOJCHCTBHS OKCHUA KAJIbLIUS U HATpUS
¢ BOJIOH (BO3MOXKHO HMCITOJIb30BAaHHE BUIEOMATEPHAIIOB); UCCIIEI0BAaHHE CBOMCTB KECTKOM BOIDI;
mpolecca TOpPEeHHs JKeje3a B KHCIOpoAe (BO3MOXHO HCIIOJIIb30BAaHME BHJIEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUi HAa MOHBI (MarHUs, KaJbIIHsl, aTIOMUHUS, ITUHKA,
xene3a(ll) u xxeneza(Ill), meau(Il)); HaGmroeHNE M OTTMCAHKE TIPOIECCOB OKPAITUBAHMS TIJITAMEHHU
MOHAMHU HATPUS, KalIUs U KalbIUs (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB); HCCIIEIOBAHNE
aM(pOTEepHBIX  CBOMCTB THJPOKCHIA alIOMMHHMS W TUIAPOKCHIA LHHKA; pelleHue
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillre MeTaibl U UX COCIUHEHUSI.

e XHUMMA M OKPYKAIOIAS cCpeaa

HoBele maTepuaibl 1 TexHOJOrnu. BemecTsa u Marepransl B IOBCETHEBHOM )KU3HU YEJIOBEKA.

XuMus ¥ 370poBbe. bezomacHoe HCMONb30BaHUE BEIIECTB U XUMUYECKUX PEAKIUA B OBITY.




[lepBass moMomIb TpPU XUMHYECKUX OXOrax U oOTpaBieHUsX. OCHOBBI 3KOJOTUYECKOU
rPaMOTHOCTH. XHMMHMYECKOE 3arpsi3HEHHE OKpyKarolleld cpeabl (mpeaenbHas AOMycTUMast
koHuenrtpanus Bemects — [1JIK). Ponb xumuu B pemieHnn 3K0JI0rMuecKux mpoosiem.

[IpupoaHble HCTOYHUKH YTJIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, He(Thb), MPOAYKTHl HUX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMUYECKU SKCHEpUMEHT: H3ydyeHHEe O00pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MAaTEPHUAJIbI).

MesknpeamMeTHble CBSI3H

Peanuzarust MexXnpeIMETHBIX CBSI3€H MPU U3YYEHUH XUMUU B 9 KIIaCcCe OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYyUHBIX IMOHSATUH, TaK WU TMOHSATUH, SBISIOLIMXCS
CHCTEMHBIMU JUISl OTACJbHBIX IPEIMETOB E€CTECTBEHHO-HAYYHOTO LHMKJIA. Peamusanus
MEXIIPEIMETHBIX CBSI3€H IPY U3YUYEHUH XUMHHU B 9 KJ1acce OCYILECTBIISIETCS YEPE3 UCIIOIb30BAHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMMOHSTUH, TaK W MOHSATHH, SBISIOMIUXCS CHCTEMHBIMU IS
OT/JIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmmue ecTeCTBEeHHO-HAYYHBIC MMOHSATHS: HAy4YHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHUsS, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
HU3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBEIN 3D EeKT, TEXHOIOTHS, MAaTePUAITEI.

®usuka: Marepus, aroM, OJIJIEKTPOH, IMPOTOH, HEWUTPOH, WOH, HYKJIUJ, H30TOIbI,
palMOaKTUBHOCTb, MOJIEKYJIA, OJJIEKTPUYECKUA 3apsll, MPOBOJHUKH, IOIYNPOBOJHUKH,
TUDIIEKTPUKH, (OTORIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSHUE BEIeCTBa, Tas,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3NYECKUE BEJIMUMHBI, TUHUIIBI
U3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢ortocuHTe3, nbpIxaHWe, OWoOcdepa, SKOCUCTEMa, MHHEPAIbHBIC yI0OpCHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpABI, TOPHBIE MOPOBI, IMOJIC3HBIC MCKOIIACMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

2. Tlnanupyemble pe3yJibTAThI OCBOEHHS YUe€OHOIr0 npeaMeTa « XuMHs»

N3yuenne xumuu B 8-9 Kiacce HampaBlieHO Ha JOCTHXKEHHE OOYYaAIOIIUMHCS JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

e JIMYHOCTHBIE PE3YJIBTATHI.

JIMYHOCTHBIE PpE3YyNbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOHIEro 0Opa3oBaHUSA
JIOCTUTAIOTCS B X0/1€¢ 00yYeHHsI XUMHH B €JMHCTBE y4eOHOW M BOCIIUTATEILHON AEATENbHOCTU
Opraau3anny B COOTBETCTBHH C TPAAUIIMOHHBIMHA POCCUNCKUMU COLMOKYJIBTYPHBIMH U TYXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaOIUXCsl.

JIMYHOCTHBIE PE3yabTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTproTHYeCKOro BOCIMTAHUSA

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAyYHOMY
HACJIEUIO, TOHMMAaHHS 3HAu€HUs XUMHYECKOW HayKH B >KM3HH COBPEMEHHOro OOIEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOU MH(OpMaIUei 0 MepeaoBbIX JTOCTUKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IecTBa;

I'paxxnanckoro BoCnMTaHust

2) TpEeACTaBICHHMsS O COLUAIBHBIX HOpPMAax M TpaBHIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOHM M APYIHX BUIAX AEATEILHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM



COBMECTHOHM JIeSTEIHOCTH IPH BBIMOJHEHUH y4eOHBIX, MO3HABATENIBHBIX 3a/1a4, BBITOJHECHUN
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TIPOLIECCE 3TOH y4yeOHOH MAEATENbHOCTH; TOTOBHOCTH OLIEHHBATh CBOE
MOBEJICHNE U MTOCTYIIKM CBOUX TOBAPHUILEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs IIOCIIEICTBUM ITIOCTYIIKOB;

ILleHHOCTH HAYYHOT O TO3HAHUS

3) MHpPOBO33PEHYECKUX TMPEJICTABICHUA O BEIIECTBE M XUMHUYECKOM  peakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M COCTABJISIOUIMX OCHOBY JUIS
NOHMMAaHHMS CYIIIHOCTH HayYHOU KapTUHBI MUPA; TIPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOJHON CPENOi, O POJIU XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIPABJIICHHBIX HAa IOJYyYE€HHE HOBBIX 3HAHUI MO XHMUH,
HEOOXOIUMBIX [T 00BSICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBJICHUM;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHON U YMTATENbCKOW KYJIbTYpPhl, B TOM YHCII€ HaBBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ y4eOHBIMH TEKCTAMM, CIIPABOYHOM JMUTEpaTypoH, AOCTYNHBIMU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAIIIOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOY4YEHHUIO W MO3HAHUIO, JHO003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

Du3u4ecKOro BOCHUTAHUs, POPMUPOBAHHE KYJIbTYPbI 310POBbSl H IMOLHOHATBLHOTO
Os1aronosyqyusi

7) oco3HaHMsI LICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKHU
Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUS IOCIEICTBUH M HENPUSTHUS BPEIHBIX IPUBBIYEK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHHUs), HEOOXOIWMOCTH COOJIOJEHHUS TMpPaBUI
0€30MacHOCTH NPHU OOPALEHUH C XUMUYECKUMHU BELIECTBAMU B ObITY M pealbHOMN KU3HHU;

TpyaoBoro Bocniuranus

8) nHTEepeca K MPaKTUUYECKOMY M3YyUEHHUIO MPOPECcCHl U TpyAa pa3IuyHOIo pojia, yBaXKEHHUE K
TPYAY U pe3yibTaTaM TPYy10BOH JEeSITEIbHOCTH, B TOM YHCJIE Ha OCHOBE TPUMEHEHHSI TPEAMETHBIX
3HAaHMW 10 XHWMHH, OCO3HAaHHOIO BBIOOpa WHIMBUIYaIbHOW TPAEKTOPUU MPOAOKEHUS
o0pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
MHTEPECOB U NOTPEOHOCTEH; ychmemHod MpodecCHOHANbHOM NeATeIbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH; TOTOBHOCTh a/IalTUPOBATHCS B MPO(EeCCHOHAIBHON Cpefie;

JKOJIOTHYECKOT0 BOCTINTAHUS

9) skonornyecku 1enecoo0pa3HOro OTHOMIEHUS K MPUPOJie KaK UCTOUYHUKY KHU3HHU Ha 3emJe,
OCHOBE €€ CyILECTBOBaHMs, MOHUMAHUS IIEHHOCTH 3J0pOBOro U 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (HM3MUECKOMY M ICHUXUYECKOMY 3/10pPOBBIO,
OCO3HAHHU IICHHOCTH COOJIIOACHUS IPaBUil O€30MaCHOT0 MOBEACHUSI IIPU paboTe ¢ BElleCTBaMU,
a TaK)Ke B CUTYaIUX, YIPOXKAIOIIMX 30POBBIO U KU3HU JIIOJICH;

10) crtocoGHOCTH MPUMEHSTH 3HAHUSI, TOJTydyaeMble IPU U3YUYEHUU XUMUU, U1 PELICHHS 3a/1a4,
CBSI3aHHBIX C OKPY’KAIOLIEN IPUPOIHON CpEeAOH, IOBBIIIEHNS YPOBHS dKOJIOTHUYECKON KYJIbTYpBI,
OCO3HAHHUS TTI00aJILHOTO XapaKTepa dKOJOTHUYECKUX MPoOJIeM U MyTel UX pelieHus IoCPeICTBOM
METO/I0B XUMUH;

11) »5KONOrMYecKOro MbIIUIEHHS, YMEHHUS pPYKOBOJACTBOBAaThCS UM B I103HABATEIbHOM,
KOMMYHHUKATHBHOM U COLIUATBLHON MPAKTHKE.

JInuHoCTHBIE  pe3yJbTaThl, o0ecmeyMBalOIIHe  aJanTanuio  o0ydamerocsi K
MU3MEHSI0IMMCS YCJIOBHAM COLUAIBHON U IPUPOIHOIA cpe/ibl, BKJIIOYAIOT:
® OCBOCHHME OOYYAIOIIMMHUCS COLMAIBHOTO OINbITa, OCHOBHBIX COIMAJBHBIX POJIEH,
COOTBETCTBYIOLIMX BEAYIIEH NEATEILHOCTH BO3pacTa, HOPM M MpaBmil 00IIECTBEHHOTO
noBeieHUs, (GOpM COLUAIBHOM KM3HU B Ipylmax M cooOuliecTBaX, BKJIIOYAsl CEMbIO,



rpymIbl, cOPMUPOBAHHBIE MO MPOGECCHOHATBHON JESITEIBHOCTH, @ TAKXKE B paMKax
COIIMAJIBHOTO B3aUMOJICHCTBUS C JIIOIbMU U3 APYTOM KYyJIbTYPHOU CPEIIbL;

® CrocOOHOCTh OOYYaIOIIMXCS BO B3aMMOJCHCTBHM B YCJIOBUSX HEOMPEICICHHOCTH,
OTKPBITOCTH OIBITY ¥ 3HAHUSIM JIPYTHUX;

® CIIOCOOHOCTH JICHCTBOBATH B YCIIOBUSAX HEONPEACICHHOCTH, MMOBBIIIATH YPOBEHD CBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUICCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUYUTLCA Y
JIpYTUX JIIOJIeH, 0CO3HABAaTh B COBMECTHOH [1€ATEIbHOCTU HOBBIC 3HAHUS, HABBIKU U
KOMIICTCHIMU M3 OIIbITAa APYTUX;

® HaBBIK BBIABICHUS M CBS3bIBAHUS O0pPa3oB, CIOCOOHOCTH (OPMHUPOBAHMSI HOBBIX
3HaHUW, B TOM YHUCJIE CHOCOOHOCTH (POPMYIHPOBATH WUJEH, MOHITHS, THIIOTE3bl 00
OGBGKT&X " SBJICHUAX, B TOM YHCJIC PAaHCC HC H3BCCTHLIX, OCO3HABAThH ILC(l)I/II_[I/ITLI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

® yYMEHUE PaAClO3HABATh KOHKPETHBIE IMPUMEPHI IOHATHUSA 110 XapaKTEpHBIM IIPU3HAKaM,
BBIIOJHATDE On€palivid B COOTBETCTBUHU C ONIPCACIICHUEM U HpOCTGfIIHHMH CBOMCTBaMU
MOHATHSI, KOHKPETHU3UPOBATh IOHATHE MpPUMEpPaMH, HCIOJb30BaTh IOHATHE M €ro

CBOWCTBAa IMpH pEIICHUH 3a7ad (lajee - OIEepUpOBaTh TMOHATHUAMH), a TaKXKe
ONEepUPOBATh TEPMHHAMU M TMPEACTABICHUSMHU B OOJACTH KOHIEMHIMH YCTOWYUBOTO
pa3BUTHS;

® yMEHHE aHAJIN3UPOBATH U BBISABIATH B3aUMOCBSA3H IIPUPO/IbI, OOLIECTBA U SKOHOMUKH;

® YMCHHME OLICHMBATb CBOM JEHCTBUS C Y4YETOM BIMSHHUS HAa OKpPYXKAIOIIYIO Cpeny,
JOCTHKEHUH Lesielt ¥ TPEe010JIEHUS BBI30BOB, BO3MOXHBIX INI00AIBHBIX OCIIEACTBUM;

® CrocOOHOCTh OOYYalOIIUMXCSA OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, OIICHUBATH
IIPOUCXOJAIINE N3MEHEHUS U X NIOCIIEACTBHS,

e BOCIPHHHMMATbH CTPECCOBYIO CUTYAIIMIO KAaK BBI30B, TPEOYIOLIUI KOHTPMED;

® OIEHUBATh CUTYAIHIO CTpECcCca, KOPPEKTUPOBATh IPUHUMAEMbIE PELLICHUS U IEHCTBUS;

e (opmynnpoBaTh M OLEHHBATh PUCKH M TOCIEACTBUS, (OPMHUPOBATH OMbBIT, YMEThH
HaXOJUTh MO3UTUBHOE B MPOU3OLLIEANIEH CUTYaIUH;

e OBbITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBHE TapaHTUH ycrexa.

e METAIIPEJMETHBIE PE3YJIBTATDI.

B cocraBe wMmerampeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMblE JUId  (OPMHPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akT, cUCTEMA,
npolecc, JKCHEPUMEHT U Jp.), KOTOpPbIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 ATUX MPeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW AeATeTbHOCTH.

MeTtanpeameTHble pe3ybTaThl OCBOSHHSI IPOTPAaMMbI OCHOBHOI'O 00IIero o0pa3oBaHus, B
TOM YHCJIE aJalTUPOBAaHHOM, JOJKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NO3HABATEIbHBIMM A€l CTBUSIMMU:

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMIA);

yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJacCU(UKAIMH, OCHOBAHUS JUIsl 000OIIECHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0O aHAIN3a;

C YYETOM IMpPENJIOKEHHOW 3aJaud BBIIBJIATH 3aKOHOMEPHOCTH W IPOTHUBOpPEUMS B
paccMaTpuBaeMbIX (haKkTax, JTaHHBIX U HAOJIOICHUSAX;

npeaaaraTb KpUTEPUN AJIs BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;



BBISBJIATH JAePUIMTE HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl PEUICHHS TOCTABICHHOMN
3aJauu;

BBISIBJISTH IPUYMHHO-CIICJICTBEHHBIE CBSI3U IIPU U3YUEHUHU SBJICHUHN U IIPOILIECCOB;

JIeNlaTh BBIBOJBI C HCIIOJB30BAHUEM JEAYKTHUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIIOUEeHUH 110 aHAJIOTUH, (OPMYIMPOBATH TUIIOTE3I O B3aMMOCBSI3X;

CaMOCTOSITENILHO BBIOMpATh croco0 pemeHus y4eOHOH 3aaauu (CpaBHUBATh HECKOJIBKO
BapHUaHTOB PEUICHNUs, BHIOMpATh HanboJiee MOAXOAIINN C yYETOM CAMOCTOSTEIBHO BhIJICICHHBIX
KPUTEPHUEB);

2) 0a30BbIe HccCJIe0BaTeIbCKHE 1€ CTBUS:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

(bopMyIHpOBaTh BOMPOCHI, (PUKCHPYIOLIME pPa3pblB MEXAY pPEaIbHBIM M JKEIaTeIbHBIM
COCTOSTHUEM CUTYAIlMH, 00bEKTa, CAMOCTOSITENILHO YCTAHABIMBATH HCKOMOE U JAHHOE;

(dbopMHpOBaTh TUMOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXICHHH M CYXICHHH IpYTuX,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

IIPOBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECJIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIOE MCCIEOBAHUE 10 YCTAHOBIIEHUIO OCOOCHHOCTEH O00BEKTa W3Y4eHHUS, MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H M 3aBUCHMOCTEN 0OBEKTOB MEXKIY COOOM;

OLICHUBAaTh Ha MPUMEHHUMOCTb W JIOCTOBEPHOCTh HH(OpPMAINH, MOJIYYCHHOH B XOJe
UCCIIEIOBaHUSl (IKCIIEPUMEHTA);

CaMoCTOSITeNNbHO (OPMYIHPOBaTh 000OIIEHUS U BBHIBOJABI MO pe3yjbTaTaM MPOBEIACHHOTO
HAOJIIOJIEHUs, OIbITa, MWCCIENOBAaHUS, BJIAJETh WHCTPYMEHTAMHM OLEHKH JIOCTOBEPHOCTHU
MOJTyYEHHBIX BBIBOJIOB M 0000IIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE JajibHEWIee pa3BUTHE MPOIECCOB, COOBITHH U UX
MOCNEACTBHSI B aHAJOTHUYHBIX WM CXOJHBIX CHUTYaIUSX, BBLIBUTATh MPEIINOJOKEHUs 00 HX
Pa3BUTHUU B HOBBIX YCJIOBUSAX M KOHTEKCTaX;

3) paGora ¢ ungopmanmei:

MPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTHl U 3alpochl IMpPH IIOUCKE H OTOOpe
UH(OPMALIUHU WM IAHHBIX U3 HCTOYHUKOB C YY€TOM MPEAI0KEHHON yueOHOM 3a1auM 1 3alaHHBIX
KpUTEPUEB;

BbIOMpPATh, AaHAJIM3MPOBATH, CHCTEMATH3UPOBATH M MHTEPIPETUPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

HaXO/UTh CXOJHbIE apryMEHTH! (ITOJTBEPKAAIOIINE WM ONpPOBEprarollue OJHY U Ty XKe
UJICI0, BEPCUIO) B PA3JINYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (QOpMY MpeacTaBieHHs HWHPOpMalUUd U
WJUTIOCTPUPOBATh pellaeMble 3a7aul HECIIOKHBIMU CXE€MaMH, arpaMMaMi, MHOU rpadukod u
UX KOMOWHAIUSIMU;

OLICHMBATh HAJIEKHOCTh MH(OpPMALMU MO KPUTEPUSIM, MPEAJIOKEHHBIM MEAarorn4eckum
pabOTHUKOM MM C(HOPMYITMPOBAHHBIM CAMOCTOSTENIBHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh UHPOPMALIHIO.

OBnazieHrne CUCTEMON YHUBEPCAIBbHBIX YUeOHBIX TO3HABATEIBHBIX ICHCTBHI 00ecTIieyBaeT
c(OpMHUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB Y 00YYarOIINXCS.

OBiajieHHe YHHUBEPCAIBLHBIMU Y4eOHBIMH KOMMYHHUKATHBHBIMHM el CTBUSIMU:

1) o0menue:

BOCIIPUHUMATh U (DOPMYITHPOBATh CYXkKJIEHUS, BEIPAXKATh IMOIMH B COOTBETCTBUU C IENIIMHU
1 YCIIOBUSMH OOIICHUS;

BBIpa)XaTh ce0s1 (CBOIO TOUKY 3pPEHUs1) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOaIbHbIE CPECTBA OOLIEHNS, TOHUMATh 3HAU€HUE COLIMATIbHBIX 3HAKOB,
3HATh M PACMO3HABAThH MPEANOCHUIKA KOH(MIUKTHBIX CUTyallMd U CMSTr4aTh KOH(IHUKTHI, BECTH
MEPETOBOPBI;

MOHUMAaTh HaMEpPEHUs IPYTUX, NPOSBIATh YBAXHUTEIHHOE OTHOILIEHHE K COOECETHUKY U B
KOPPEeKTHOH opme popMyIHpoBaTh CBOM BO3PAKEHNS,



B XOJIe rajora U (MiIn) JUCKYCCHH 33aaBaTh BOIPOCHI 110 CYILECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh WJICH, HAlleJICHHbIE HA pEUICHHE 3aJaud M MOJJepKaHhe OJlaroeaTelbHOCTH
OOIICHMUS,

COIIOCTABJIATH CBOM CYXKJEHUS C CY>KICHUSIMH IPYTUX YYACTHUKOB TUANOra, OOHApYKUBATh
pPa3JIMYME U CXOJICTBO MO3ULIMIA;

nyOJdMYHO  MPEACTaBISATh  PE3YNbTAaThl  BBIIOJHEHHOTO  OMbITa  (IKCIEPUMEHTA,
UCCIIEIOBAHMsL, IPOEKTA);

CaMOCTOSITENIbHO BBIOUpPATh (opMaT BBICTYIUIGHHMSI C YYETOM 3a/ay NpPe3eHTAlUud U
0COOEHHOCTEN ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATh YCTHBIE U IUCbMEHHbBIE TEKCTHI C
MCIIOJIb30BAaHUEM WIUTHOCTPATUBHBIX MATEPUAJIOB;

2) cCOBMeCTHAA [1eSITeJIbHOCTD:

MOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYAIbHONW pabOTHI MpHU
pELICHNH KOHKPETHOH mNpoOiaeMbl, 00OCHOBBIBATH HEOOXOJWMOCTh MPHUMEHEHHS TPYIIOBBIX
dbopM B3auMOAEMCTBUS IPH PELICHUH [TOCTABICHHOM 3a/1a4H;

IIPUHUMATh LE€1b COBMECTHOM JAEATEIbHOCTH, KOJUIEKTUBHO CTPOUThH JEWUCTBUS IO €€
JOCTHIKEHUIO: PpacHpelessiTh PO, JOrOBapUBaThCSA, OOCYXKIaTh TNpOIECC U Pe3ysbTar
COBMECTHOM paboThI;

yMeTb 0000IIaTh MHEHUS HECKOJbKHX JIOACH, MpPOSBISATH TOTOBHOCTH PYKOBOJAUTH,
BBITNOJIHATH IOPYYEHUSI, TOAUUHATHCS;

IUTAHUPOBATh OPraHU3allMI0 COBMECTHON pabOThI, OMPENENATh CBOK pOJib (C Y4eTOM
MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYACTHMKOB B3aUMOJICHCTBUS), PACIPENCISITh 3a1a4vu
MEXJy WIeHaMHU KOMaH/bl, Y4aCTBOBAaTh B IPYIIOBBIX Gopmax paboTel (0O0CyxkaeHus, oOMeH
MHEHUSIMH, "MO3TrOBbIE IUTYPMBI" U UHBIE);

BBITIOJTHATh CBOIO 4acTh pabOThl, JOCTHraTh KA4eCTBEHHOTO pe3ysbTaTra MO CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPOBATh CBOM JEUCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS;

CpPaBHMBATh pE3YJbTAaThl C MCXOJHOM 3ajauedl M BKJIAJ KaKIOTO 4WieHa KOMaHIbl B
JOCTHKEHUE PE3YJbTaTOB, Pa3AeiATh CPepy OTBETCTBEHHOCTH M MPOSABIATH TOTOBHOCTh K
IIPEIOCTABIICHUIO OTUETA MEpe IPYIIION.

OBnazeHue CHCTEMOHl  YHMBEPCAJbHBIX Y4YEOHBIX KOMMYHUKATHBHBIX  JI€HCTBUIN
oOecrieuynBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M HSMOLMOHAIBHOTO HHTEIUIEKTa
o0ydJaronuxcs.

OByajgeHne yHMBepPCAJIbHBIMH Y4€OHBIMH PeryJsiITHBHBIMH ACHCTBUAMM:

1) camoopranusanms:

BBISIBJIATH MPOOJIEMBI JUIsl PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYAIUX;

OPUEHTHPOBATHCS B DPA3NIMYHBIX MOAXOAAaX MPHUHATHS pelleHud (MHAMBUAYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSATEIILHO COCTABIISATh AJITOPUTM PEIICHUSI 33/1a4H (MJIU €T0 9acTh), BRLIOUPATh CIIOCO0
peuieHus y4eOHOM 3aJaud C y4eTOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh Mpe/aaraéMble BApUaHThI PELICHUM;

COCTABIIATh IUJIAaH JACWCTBUHM (IUIaH peanu3ald HaMEYeHHOTO aJIropuTMa peIIeHus),
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOPUTM C YUETOM MOJIYUYEHHs] HOBBIX 3HAHUN 00 M3ydaeMoM
00BEKTE;

nienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

2) CAMOKOHTPOJIb:

BJIa/IETh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMOTHUBAILIUU U pedIIeKCu;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJyuIaraTh IJIaH €€ N3MEHEHNUS;

YUUTBHIBaTh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PELICHUH
yueOHOIl 3a/1auH, aJaiTUPOBATh PEIIEHUE K MEHSIOLUIMMCS 00CTOSATENILCTBAM;

OOBSACHATH MPUYMHBI JOCTHKEHHUS (HEAOCTH)KEHHUS) PEe3yNlbTaToOB JEATENbHOCTH, TaBaTh
OLIEHKY NTPHOOPETEHHOMY ONBITY, YMETh HAXOJUTh IO3UTUBHOE B MIPOU3OLIEIICH CUTYallUH;



BHOCHUTH KOPPEKTUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIIHXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LI€JIU U YCIOBUSIM;

3) SMOIMOHAJbHBIA HHTEJJIEKT:

pa3nuyath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMHU IMOIUSMU U SMOIUSMU JIPYTHX;

BBISIBJISITH M aHATU3UPOBATH IPUYUHBI IMOLIUI;

CTaBUTH ce€0s1 HA MECTO JIPYrOro 4eJIOBEKa, TOHUMATh MOTHBBI U HAMEPEHUS JIPYroro;

PEryJIUpoBaTh CIIOCOO BRIPAXKEHUS IMOILIHIA;

4) npunsTHe cedsl U APYrux:

OCO3HAaHHO OTHOCUTHCS K JPYTOMY YEJIOBEKY, €r0 MHEHUIO;

MPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE e MPaBo JIPyroro;

MIPUHUMATD ce0sl U IPYTUX, HE OCYXkIas;

OTKPBITOCTb CEOE U APYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

OBnazieHue CUCTEMOW YHUBEPCAIbHBIX YYEOHBIX PETYJISTUBHBIX JEHCTBUIA 00€CIeunBaeT
dbopMUPOBaHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI TMO3HMIMS JIMYHOCTH) H
JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIpPaBJICHUS COOOHM, CaMOAUCHUIUIMHBI, YCTOWYUBOTO
TTOBEJICHUSA).

B COCTaBeC MeTaHpeIIMeTHI)IX peByJH)TaTOB BBIACTIAKOT 3HAYUMBIC JIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
MpOIIeCC, AKCIEPUMEHT W Jp.), KOTOPBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMETaxX M MO3BOJIIOT HA OCHOBE 3HAHWN M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOH e TEIHHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI 00pa30BaTeIbHOM MPOTPaMMBbl 110 XUMHH OTPAKAIOT
OBJIQJICHUE YHUBEPCAJbHBIMH MMO3HABATEJIbHBIMHU 1eHiICTBUSIMH, B TOM YHUCJIE:

ba30oBbIMM JIOrHYeCKUMHU AeHCTBUSIMH

1) YMGHI/IGM HCIIOJIBb30BaATh HpI/IéMI)I JIOTUYCCKOTI'O MBIIIIICHUA HpI/I OCBOCHHUH 3HaHI/II712
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIAENATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C )Ipyrl/IMI/I HOH?[TI/ISIMI/I), HUCIIOJIB30BATh IOHATHUA IJIA O6’I)$[CHGHI/I$[ OTOCIIBHBIX
(bakTOB U SBJICHUIL; BRLIOUPATh OCHOBAHUS U KPUTEPHH IJIs Ki1acCU(DUKAIIMH XUMUYECKUX BEIIECTB
U XUMHUYCCKUX peaKuHﬁ; yCTaHaBJ'H/IBaTI) HpI/ILII/IHHO-CJ'ICI[CTBeHHI)IC CBsSI3H Me>1<)1y O6’B€KTaMI/I
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 aHAJIOTHH);
J€JIaTh BBIBOAbBI U 3aKJIIOUYCHUS,

2) yMeHHEeM MPUMEHSTHh B MpoIlecce MO3HAHUS MOHATUSA (MIPEAMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMUU MOJICTbHBIC TIPEICTABICHUS — XUMUYECKUI 3HAK (CHMBOJ dJIEMEHTA),
XUMHUYecKass (opMmyna M ypaBHEHHE XHMHUYECKOM peakluu — TpU pelIeHUuu YydeOHo-
[O3HABATEJIbHBIX 3a/a4; C YYETOM OTUX MOJIEIBHBIX IPEJICTABICHUNA BBIABISITE U
xapaKTepmoBaTL CYHICCTBCHHI)IG HpI/ISHaKI/I I/I3yT-IaeMI)IX 06”beKTOB — XUMHUYCCKUX BCIIICCTB U
XUMHUYECKHUX PEAKIIN; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECICTBEHHBIC CBS3H U
HpOTI/IBOpe'-II/IH B Hsyqaeme npoueccax " ABJICHUAX, npegmaran) KpI/ITepI/II/I JJIs1 BBISIBJICHUA 3TUX
3aKOHOMEPHOCTEH U TMPOTUBOPEUMI; CaMOCTOSTENILHO BHIOMpATh CHOCOO pelieHus ydeOHOU
3a/1auu (CpaBHUBATh HECKOJIHKO BAPUAHTOB PEIICHUS, BRIOMPATh HAN0O0JIee MOAXOSIINI C yIETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3OBI)IMI/I HCCIeA0BaATCIIBCKUMHA HeﬁCTBHﬂMH

3) yMEeHHMeM HCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KA4€CTBE MHCTPYMEHTA TMO3HAHWS, a
TaKk)k€ B KauyeCTBE OCHOBBI Isd (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBACMBIX Cy)KI[GHPIfI;



4) mpuoOpeTeHre OMbITa MO TUIAHUPOBAHUIO, OPTaHMU3AIMH W TPOBEICHUIO YYCHUYECKUX
9KCIIEPUMEHTOB: YMEHHUE HAOII01aTh 32 X0JI0M IIPOIecca, CaMOCTOATENBHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MpOesIaHHO padoTe;

Pa6oToii c nngopmanueii

5) yMeHueM BbIOUpaTh, aHATU3UPOBATH U UHTEPIIPETUPOBATH HH(DOPMALIUIO PA3TUYHBIX BUJIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COZIepKaHUsl, CIPaBOYHbIE TOCO0us, pecypchl IHTepHeTa); KpUTHUECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMeHHEM MPUMEHSThH Pa3IMYHbIE METO/bI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MHGOpMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX JIJIsl BBIMIOTHEHHSI YI€OHBIX U TIO3HABATEIBHBIX 33744
onpeAenéHHOro THIMA; MPUOOPETEeHHE OMbITa B 0O0JIACTHM HCIOJIb30BaHUA HH(DOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIa/ICHUE KYJIbTYpPOH aKTUBHOTO HUCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM; CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (opMy MpencTaBiIcHUS
uH(pOpMaAIMM ¥ WLIIOCTPUPOBATh pElIaeMbIe 3a7a4d HECJOXKHBIMUA CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

7) ymMeHUEM UCIOJIb30BaTh W aHAJIM3UPOBATh B Ipoliecce y4eOHOW U MCCIIeI0OBaTEIbCKON
JEeSTEIIbHOCTH MH(POPMAIIUIO O BIUSHUU POMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHUE OKPY>KAIOILIEH NPUPOTHON CPEIbI;

YHuBepcajibHbBIMH KOMMYHHUKATUBHBIMH AeHCTBUSIMU

8) yMeHHeM 3a/1aBaTh BOIPOCHI (B X0O/I€ TUAJIOTA W/WIIN TUCKYCCHH) IO CYIIECTBY 00CYXK1aeMOon
TeMBI, ((OPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a/1a4;

9) nproOpeTeHNe OMNbITAa IPE3CHTAIUN PE3YIBTATOB BBHITIOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaTopHOro OIBITA, JIA0OPATOPHOU PaOOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM €O CBEpCTHHUKAMU TIO3HABATENBbHOM U
MCCJIEI0OBATENbCKOM JIEATETbHOCTH TIPU PEIICHUH BO3HMKAIONIMX TPOOJIEM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB U COTNIAcOBaHMs MO3UIUN (0OCYXIeHHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJWHAILIUS COBMECTHBIX JEHCTBUM, OMpEIeTIeHINE KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHON pa0boThI U Ip.);

YHuBepcaabHBIMU PEryJsTHBHBIMH 1€ CTBUSIMU

11) yMeHueM caMOCTOSITENEHO OMPEENSTh eI eI TEIbHOCTH, IIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
Haubosee 3¢ eKTUBHBIE CIOCOOBI pelIeHrs YIeOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEILHO
COCTaBIIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AIITOPUTM JIEVUCTBUI MTPU BHITIOJIHEHUH 3aJTaHHUI
¢ y4€TOM TONyYeHHUs HOBBIX 3HAHHHN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX;
OIICHUBATh COOTBETCTBHE MOJIYYCHHOTO Pe3ybTaTa 3asiBJICHHOM 1IEJIH;

12) ymeHueM UCToIb30BaTh U aHATHU3UPOBATh KOHTEKCTHI, IPe/IaracMbie B yCIOBUH 33/ 1aHUN.

e IIPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pPE3yNBTaTOB 110 OCBOCHHIO OOS3aTEIBHOTO  COJIEPKaHMS,
YCTaHOBJIEHHOTO JaHHOW  pabodeil MporpamMMoi, BBIIENISIOT: OCBOCHHBIE OOYYaIOIIUMUCS
Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUM, creruduueckue Jyisi MpeaMETHOW 00jacTh
«Xumusi», BUIBl JIEATEIBHOCTH 1O TOJYYEHHUIO HOBOTO 3HAHHUS, €ro HHTEpPIpETalnu,
npeoOpa30BaHUIO ¥ IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

[IpenMeTHbIe pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTh Y OOYUAIONIUXCS CIEAYIOUTUX
YMEHUN:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XHMHYECKHUX TOHSITHN: aTOM, MOJEKyJa, XUMHUYCCKHIA
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXHOE BEILIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOAHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas macca, KOJIWYECTBO BEIIECTBA, MOJIb,



MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JIEMEHTa B COCJMHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCICHHSI, XUMHUYECKast
peaknus, KIacCU(pHUKAIMA PEaKUUH: peakMu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, PeaKiuu
3aMellleHus], peakuu 0OMEHa, 3K30- U SHAOTEPMHUUECKUE PEAaKLMHU; TeIIOBON 3((EeKT peaKkiuu;
PO aToMa, 3JCKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, paluyc aToMa, XMMUYEeCKas CBS3b,
HOJISIpHAst U HENOJIApHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jisl BelecTBa (IIPOLEHTHAs! KOHIIEHTpAl|s) B pacTBOPE;

2) uwmoCmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHI (CM. 1. 1) U IPUMEHSTh
9TH MOHATHS NPU ONUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOIIHKY JJIsl COCTaBJICHHs (JOPMYIT BEIIECTB U ypaBHEHHIA
XAMHYECKUX PEAKIIUM;

4)  onpedensimp BAICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHCHUSX; CTCIICHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; IPUHAJIC)KHOCTD BEIIECTB K ONPEACIEHHOMY
KJlaccy CcoeAMHEHU 1o QopMynaMm; BUA XHMHUYECKOM CBs3U (KOBAJEHTHAas M MOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpwvieamo cmoica Tlepuomnyeckoro 3akona [I. M. MenaeneeBa: IeMOHCTPHUPOBATH
NOHMMAaHUE NEPUOJNUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAHEHHs MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOrajjpo; ONHUCHIBATh U XapaKTEpHU30BaTh TaOIUUYHYIO (HOpMYy
[Tepuonuueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpymnna (A-
rpymnma)» u «nobouynas noxarpymmna (b-rpymma)», maneie u OoNbIIME MEPUOMABI; COOTHOCHTH
0003HaueHusl, KOTopble uMeroTcs B Tabnuue «llepruoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J1. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB U 3apsf s1pa, 0011ee YUCIIO FIEKTPOHOB U PACIIPEICIICHUE UX 110 3JIEKTPOHHBIM CII0SIM);

6) knaccupuyuposams XUMHUYECKUE DIICMEHTHI; HEOPTaHMYCCKHUE BEIIECTBA; XMMHUYCCKHE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEINIOBOMY 3P HEKTY);

7) xapaxmepuzosamo (onuceléams) OOIIHE XMUMHUYCCKHE CBONCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB, MOATBEPIKJasl ONMCaHHE MPHUMEpPaMH MOJIEKYJISIPHBIX YpaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIUM;

8) nmpoenosuposame CBOICTBA BEIIECTB B 3aBHCHMOCTH OT MX KAueCTBEHHOTO COCTABa;
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;

9) gbiuuCsIMb OTHOCUTEIIFHYIO MOJICKYIISIPHYIO M MOJISIPHYEO MACChI BEIIECTB; MACCOBYIO JIOJTFO
XUMHUYECKOTO 3JIEMEHTa Mo (opMyse COeAMHEHHMs; MACCOBYIO JIOJNIO BEIIECTBa B PacTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUY;

10) npumensims OCHOBHBIC OIEpAIUU MBICIUTEIBHON IEATSIBHOCTH — aHAINW3 M CHHTE3,
CpaBHEHHe, 0000ILIeHHe, CHCTeMaTH3alliilo, KJIacCU(MKAlMIO, BbISBIEHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUISl U3YUYEHHUS CBOIMCTB BELIECTB U XUMUUYECKUX PEAKIUI; €CTECTBEHHO-
Hay4yHble METOJbl IO3HaHWS — HaOJIOJIEHUe, W3MEpPEHHEe, MOJEIUPOBAHUE, HKCIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN ),

11) cnedosams TIpaBHIAM TIOJNB30BAHUS XHMHYECKOHW MMOCYyIOH H  J1aDOpaToOpHBIM
00opy/i0BaHUEM, a TaKKe MTPaBHIaM OOpaleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU
[0 BBIMOJHEHUIO JA0OPAaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3zo000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C ONPEACIEHHON
MaccoBOM JI0JIEM pPAacTBOPEHHOIO BEIIECTBA; IUJIAHMPOBAaTb M IPOBOAUTH XMMHUYECKHE
HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB MIEJIOYEH M KUCIOT C IMOMOIIBIO MHIUKATOPOB
(maxmyc, GpenondranenH, METHIOPAHXK U JIp.).

9 KVIACC

1) packpvisamv cmbici OCHOBHBIX XMMHUYECKHX MOHATHH: XMMHUYECKUU 3JICMEHT, aToM,
MOJIEKYJa, HMOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJICHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTb, CTENEHb OKHCICHMS, XUMUYECKas peaKius, XUMHUYECKas CBs3b,
TEIIOBOM 3P EeKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,



AIIEKTPOJIUTUYECKAsT MCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOoe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKIINN, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINY,
OKHCITUTENb, BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKass CBA3b (KOBAJIEGHTHAs, HWOHHAs, MeETaJUIMuYecKas), KpHCTalIM4yecKas pemerka,
KOppO3Usi METAJIJIOB, CIUIABbl; CKOPOCTb XHWMHUYECKOM peakluu, NPEeAebHO JOIMYyCTUMAas
koHnentpanus (I11K) Bemectsa;

2) unnocmpuposams B3aUMOCBSA3b OCHOBHBIX XUMHUCCKUX MOHATHHA (CM. 1. 1) U IPUMEHSTH
9TH MOHATUS NPU ONUCAHUY BELIECTB U UX IPEBPALICHUH;

3) ucnonvzosams XUMUYECKYIO CHMBOJIUKY JUIsSl COCTaBlICHHs (POpMYIT BEIIECTB U YpaBHEHUIA
XUMHUYECKHX Peakiuii;

4) onpedensimb BAICHTHOCTh U CTEIICHb OKUCICHUS XMMUYECKUX DJIEMEHTOB B COCJAMHCHHUSX
pa3IMYHOIO COCTaBAa; MPUHAAJIECKHOCTh BEILIECTB K ONpPENENEHHOMY KJacCy COEIMHEHMH II0
dopmynaM; BHI XUMHUYECKOW CBSI3M (KOBAJCHTHAs, MOHHAS, METAJUINYECKAs1) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsAj] MOHA 10 XUMHYECKOW (opmyie; XxapakTep Cpeibl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COECAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

5) packpvieams cmoicn Tlepuoanueckoro 3akona JI. M. MenaeneeBa u 1eMOHCTPUPOBAThH €0
NOHMMAaHME: OIMCBHIBaTh W XapaKTepH30BaTh TadbmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble W OOJbLIME NEPUOJbI; COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B IMEPUOAMYECKON TaOuuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YKCIIO0 SJIEKTPOHOB U paCTIPE/ICTICHHUE UX 0
3JIEKTPOHHBIM CJIOSIM); OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHUH B INpejAesax MajblX NEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HUX
aTOMOB;

6) knaccupuyuposams XUMHUYECKUE DIICMEHTHI; HEOPTaHMYCCKHUE BEIIECTBA; XMMHUYCCKHE
peakuuu (1o YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLUU BEILIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1Mo
M3MEHEHUIO CTENEHEeN OKHUCICHHSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzoeams (ONKCHIBATH) OOIIUE U CHEH(PUICCKIE XUMUUECKHAE CBOMCTBA MPOCTHIX
M CJIOXKHBIX BEIIECTB, OATBEPIK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIMX XMMUYECKUX PEaKIHii;

8) cocmasisme ypaBHEHUS AJICKTPOIUTUYECCKOW TUCCOIMAIMUA KHUCIIOT, INEIIOYeH U COJIeH;
NOJHBIE M COKpalIEHHbIE YpaBHEHHs peakluil HMOHHOro OOMEHa; ypaBHEHMs peakiHii,
MOJTBEPXKJIAIOLINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

9)  packpwieame CcywHOCHb OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

10) npoenosuposams CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS; BO3MOXKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIIEHUI B pa3INYHbIX YCIOBUSX;

11) svluucasims OTHOCHUTEIBHYIO MOJICKYJSPHYIO W MOJISIPHYFO MAacChl BEIECTB; MAacCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa Mo (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MIPOBOAMTH PAcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUy;

12) cnedosams TIpaBHIaM TIOJNB30BAHUS XMMHUYECKOHW MMOCYyIOH M J1aDOpaToOpHBIM
000py/i0BaHUEM, a TaKKe MTPaBHIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU
[0 BBIMOJHEHUIO JA0OPATOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

13) nposooums peakuyu, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTAB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiankar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMS ¥  MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

14) npumensams OCHOBHBIC OIEpAIUU MBICIUTEIBHON AEATENBHOCTH — aHAIU3 M CHHTE3,
cpaBHeHHe, 00001IeHNe, CHCTEMATU3aLUIO, BBIABICHUE IPUUUHHO-CIIEACTBEHHBIX CBSI3eH — JUId



HN3YUCHUA CBOICTB BCIICCTB U XUMHUYCCKUX peaKL{Hﬁ; CCTCCTBCHHO-HAYYHBIC MCTOJbI ITO3HAHUA
— HaOI0IeHNEe, U3MEPEHHE, MOJICTUPOBAHNE, SKCTICPUMEHT (PEaTbHBIM U MBICIICHHBIN ).



3. Temaruueckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJIUYECTBA aKAACMHUY€E€CKHUX YaC0B,

OTBOJAMMBIX HA OCBOEHHE KAKI0il TeMbl Y4e0HOro npeaMera «XuMHUD)
8 kiacce
Ne HaumenoBanue KoJunyecTBO 4acoB dyeKkTpoHHbIe (LM POBbLIE)
pa3aesioB U TeM o0pa3oBaTejibHbIE PeCypPChI
n/n nporpamMmb: BCETO Kourpon | [paktu
BHBIC YCCKHUC
paboTbl | paboOTHI
Pazgen 1. IlepBoHavyaibHble XUMHYECKHE IOHATHS
1.1. | Xumus — BaxkHas 5 1 https://resh.edu.ru/subject/
00JIaCTh €CTECTBO3HAHUSA
Y IIPAKTUYECKOU
NEATEILHOCTH YeI0BEKA
1.2. | BewecrBa 15 1 2 https://resh.edu.ru/subject/

H XUMHYCCKUEC pCaKIIUun

Pazgen 2. Baxxneiimue NpPpEeaACTABUTEC/IM HCOPraHNYIECCKUX BCIIECTB

2.1.

Boznyx. Kucnopogn.
[Moustre 06 oxkcumax

https://resh.edu.ru/subject/

2.2.

Bonopon.
ITonsTHE O KHCITOTAaX
U CONAX

https://resh.edu.ru/subject/

2.3.

KonnuecrBenHbie
OTHOIICHHA B XUMUHU

https://resh.edu.ru/subject/

2.4.

Bopna. PactBopsl.
[Mouste 06 OCHOBAHUIX

https://resh.edu.ru/subject/

2.5.

OCHOBHEBIE
HEOPTraHUYECKHUX
COeIMHEHUN

KJIaCChI

11

https://resh.edu.ru/subject/

Paznen 3. Ilepuoanueckuii 3axkoH u Ilepuoguyeckasi cucremMa xumnueckux djaementon /. U.

MenpeneeBa. CtpoeHue aToMOB. XUMHU4YeCKasl CBsA3b. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

3.1.

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XAMHYECKHUX 3JIEMEHTOB
. . Menneneena.
Ctpoenue aToma

https://resh.edu.ru/subject

/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

3.2. | Xumuueckast CBA3b. 8 1 https://resh.edu.ru/subject
OKHUCIIUTEIBHO- /
BOCCTaAaHOBUTCIIbHBIC
peaxiuu
PesepBHOe Bpems 3
OO11ee KOIMYECTBO YaCOB IO 68 4 4
porpaMme
9 kJacc
Ne HaumenoBanue KoanuectBo yacos DJIeKTPOHHbIE
pa3aesioB U TeEM (undposbie)
n/n IporpaMMbl Beero Koutpoxn | HpakTuieck | ognazopatensnnie
bHBIC ne paboThl pecypeb
paboThI
Pa3jen 1. BemecTBo U XUMHYecKHe peaKIIuu 1 1
1.1. | IToBropeHwue u 5 https://resh.edu.ru/subject/
yriyoJieHue 3HaHUN
OCHOBHBIX Pa3zciioB
Kypca 8 kiiacca
1.2. | OcHOBHBIE 4 https://resh.edu.ru/subject/
3aKOHOMEPHOCTH
XUMUYECKHUX PEaKLUn
1.3 | DnekTpoauTHIecKast 8 https://resh.edu.ru/subject/
JTUCCOITHAITHS.
XUMUYECKUE PEeaKIINH B
pacTBopax
Paspnen 2. HemeTa/uibl M HX COeIMHEHUS 1 1

2.1.

OO0mras xapakTepuCTHKa
XUMUYECKHX DJIEMEHTOB
VIIA-rpynnsl. I'anorenst

https://resh.edu.ru/subject/

2.2.

OO01mas xapakTepuCTHKa
XUMHUYECKHX IJIEMEHTOB
VIA-rpynmnsl. Cepa u e€
COCIMHEHUS

https://resh.edu.ru/subject/

2.3.

OO0mas xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

VA-rpynmnsl. A3o0r,
docdop u ux coeqMHCHHS

2.4. | O0mas xapakTepucTuKa 8 https://resh.edu.ru/subject/
XUMHUYECKHUX DIIEMEHTOB
IVA-rpynnsr.
VYrnepoa v KpeMHUH U UX
COEIMHEHUSI

Pasznea 3. Merajliibl M UX CO€THHEHHUS

3.1. | O6mue cBoiicTBa 4 https://resh.edu.ru/subject/
METAJUIOB

3.2. | Baxnelmme MeTauibl U 16 https://resh.edu.ru/subject/
AX COEIUHEHUS

Paspen 4. Xumua n okpyKarwwaa cpega

4.1. | BemiectBa u Marepuabl 3 https://resh.edu.ru/subject/
B KA3HU YeJIOBEKA

PesepBHoe Bpems 2

OO011€e€e KOJIMYECTBO YacoB I10 66

porpaMme



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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