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Copep:xkanme
[IpeameT u3yuyaerca Ha 6a30BOM ypOBHE.

Conep:xkanue y4eOHOr0 npeamera.
8 KUIIACC

IlepBoHaYabHBIE XUMIYECKHE OHATHS (21 yac)

[Ipenmer xumuu. Posib XuMHUM B KH3HU 4enoBeka. Tena u BemecTBa. OU3HMYECKHE CBOMCTBA
BellecTB. ArperatHoe cocrosiHue BemiecTB. [loHsTue 0 MeTonax MO3HAHUS B XUMHHU. XHUMHS B
cucreMe HayK. UncTeie BemecTBa U cMecu. CriocoObl pa3ieieHust cMecei.

ATOMBI U MOJEKyNbl. XUMHUYECKHE AMeMeHThl. CUMBOJIBI XUMUYECKHX 3J1eMEHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX SJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCHTENbHAsE aTOMHast Macca. OTHOCHTENNbHAsT MOJIEKYIsIpHast Macca. MaccoBast
JIOJIs XUMHYECKOTO 3JIEMEHTa B COIMHEHUU.

Ou3nyecKkue U XUMUYCCKUE SBICHMS. XUMHUYECKash Peakius U e MPU3HAKH. 3aKOH COXPaHCHUS
Macchl BelIecTB. XuUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUECKUX peakuuid (CoeaMHEHUs,
pa3liokKeHUs1, 3aMEILICHUs, OOMEHA).

XYUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW MOCYAOH, ¢ MpaBHiaMd paboOThl B
nabopaTopun U TpuéMamMu oOpamieHusi ¢ J1abopaTopHBIM OOOPYIOBAaHMEM; H3YYEHHE U ONHUCAHUE
bu3NYECKUX CBOWCTB OOpPAa3I[OB HEOPTraHMYECKUX BEIIECTB; HaOMo/eHHEe (PU3NYECKUX (IIJIaBJICHUE
BOCKa, TasHUE JIbJ]a, PACTHPAHUE caxapa B CTYIKEe, KUTICHUE W KOHJICHCAIMS BOJBI) U XHMHYCCKHUX
(ropeHue cBeud, MPOKATUBAHUE MEIHOUM MPOBOJOKH, B3aUMOJICHCTBUE MeJla C KHCIOTOMN) SIBICHHIH,
HaOJIOZICHWE W ONHCaHWe NPU3HAKOB IPOTEKAaHWs XWMHYECKHX peaknuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHCIOTHI C XJOPUAOM Oapus, paznoxkenue ruapokcuaa meau(Il) mpu na-
IpEeBaHUHU, B3auMOJeicTBHe *kene3a ¢ pactBopoMm conu Menu(Il)); mzydeHue crnocoOoB pasneneHus
cMeceil (C TOMOIIbID MarHuTa, (PUIBTPOBaHWE, BBIAPUBAHHE, IUCTHIULAIMS, XpomaTorpadus),
NIPOBE/ICHUE OYMCTKU TIOBAPEHHOW COJIM; HAONIO/ICHHE W ONMCAaHHUE PE3yJIbTaTOB IPOBEICHHS OTBITA,
WTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl; CO3/IaHHe MOJIeTe MOJIEKY (IIapOCTEPKHEBBIX ).

BaxkHeiilue npeacTaBuTe M HeOpraHudeckux Bemrects (31 yac)

Bo3ngyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kuciaopong — 3I€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenne kuciopojga B mpupone, (QpU3MYECKHe U XUMHUYECKHE CBOWCTBA (PEaKIUU TOPEHUS).
Okcuapl. [lpumenenune xkuciaopoma. CrocoObl TONYYeHHS KHCIOpPOJa B JIalOpaTopuu U
MPOMBINIICHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amwioTpomHas MOIUPUKALINS
KHCIIOpO/ia.

TeroBoit  3hdekT XUMHYECKOW peaknuu, TEPMOXUMUYECKHE YpaBHEHHs, 0OK30- U
SHIOTEPMUUYECKHE PEeaKIUU. TOTUTMBO: yrojib M METaH. 3arps3HeHNe BO3/yXa, YCHICHHE TTAPHUKOBOTO
addekra, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocTtoe BemiecTBo. Haxoxkaenune Bojgoposa B mpupojae, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KUCIOThI U comm.

KonuyectBo BemectBa. Mosb. Mossipaast Macca. 3akoH ABoraapo. MomsipHbelii 00bEM Ta30B.
Pacu€Tpl Mo XMMUYECKUM YPaBHEHUSIM.

®usznyeckue cBoiicTBa Bonbl. Boma kak pactBoputTenb. PactBopbel. HacellieHHbIE U
HEHACBHIIIICHHBIE PACTBOPBI. Pacmeopumocms geujecms 8 gooe. ! MaccoBast nons Bemectsa B pacTtBope.

t KypcuBoM 0003HauU€eH y4eOHBIM MaTeprasl, KOTOPBIM U3y4aeTcs, HO He BBIHOCUTCS Ha ITPOMEKYTOYHYIO U UTOTOBYIO
aTTecTaIuio.
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Xumnueckue cBorcTtBa BoAbl. OcHoBaHus. Poiib pacTBOpOB B NpHUpPOAE M B JKU3HU YEJIOBEKA.
KpyroBopot Boabl B mpupoe. 3arps3HeHue NpupoaHbIX BoJ. OXpaHa U OUMCTKA PUPOIHBIX BOI.

Knaccudukanus  Heopranwmdeckux  coenuHeHuil.  Oxcuapl.  Knaccudukanus — OKCHUIOB:
coyieoOpasyrorue (OCHOBHBIC, KHCIOTHBIC, aM(oTepHble) M HeconeoOpasyronme. HomeHkiarypa
OKCUJIOB (MEXIyHapoJlHass U TpuBHAJbHAs). DU3MUECKHE M XHUMHYECKHE CBOMCTBA OKCHIOB.
[Tonydenune oKCUIOB.

OcHoBanwms. Knaccudukarus ocHOBaHUHN: MENOYM U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa
OCHOBaHU# (MEXIyHapoaHas M TpuBHanbHas). Dusnueckre W XUMHUYECKUE CBOWMCTBA OCHOBAaHUHU.
[Tonydyenne OCHOBaHHIA.

Kucnotel. Knaccuduxarnus kuciaor. Homenkiiatypa kucinor (MexayHapoAHas M TpUBHUAJIbHAs).
Du3nyecKnue 1 XUMHYECKUE CBOMCTBA KUCHOT. P aktuBHocTH metamuioB H. H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenkiatypa comneit (MexayHapoaHas W TpuBUaibHas). PU3HUECKHME U XUMUYECKHE
cBoiicTBa coneil. [lonyuenue coneil.

['eneTndeckast CBA3b MEXKIY KJIaCCAaMU HEOPTAHMUECKUX COSTUHEHUMN.

XHUMHUYECKUN SKCHEPUMEHT: KAuE€CTBEHHOE OIPEACIICHUE COJEpkKaHUs KHUCIOpPOAAa B BO3AYXE;
[OJlyueHUe, coOMpaHue, pacro3HaBaHUE M H3Y4YEHHME CBOMICTB KHUCIOpOZAa; HaO/IIo/eHUE
B3aUMOJICHCTBUSL BEILECTB C KHUCIOPOAOM M YCJIOBHS BO3HUKHOBEHHS M MPEKPAILECHUS TOPEHUS
(mokapa); o3HaAKOMJIEHHE C OoOpasllaMH OKCHIOB M OINKMCAHUE UX CBOWMCTB; MOJIyYeHHE, COOMpaHue,
pacro3HaBaHHE M W3YYE€HHE CBOWMCTB BOJIOpOAa (TOpeHue); B3aMMOJCHCTBHE BOAOPOAA C OKCHUIIOM
Meau(11) (BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEpPUAJIOB); HAOIOJCHHE OOpa3IOB BEIICCTB
KOJIMYECTBOM 1 MOIIb; HcciaeIoBaHUE OCOOCHHOCTEH pacTBOPEHUS BEUIECTB C Pa3IMYHON paCTBOPUMO-
CTBIO; IPHUTOTOBJIEHUE PACTBOPOB C ONPEAECNEHHOM MAacCOBOM 10yl pacTBOPEHHOIO BELIECTBA;
B3aMMOJICHCTBHE BOABl C MeTaulaMd (HaTpueM U KaiblMeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAJIOB); OMNpPEJEICHUE pPACTBOPOB KHCIOT W IIEJIOYeH ¢ MOMOIIbI0 HHAMKATOPOB;
UccleIoBaHue 00pa3I0B HEOPTraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIOJCHHE W3MEHEHUS
OKpacKH MHJIUKATOPOB B PACTBOPAX KHUCIIOT M IIEJIOUECH; H3ydeHUEe B3auMoieicTBUs okcuaa meau(Jl) c
pacTBOPOM CEpHOM KHUCJIOTHI, KHUCJIOT C METallaMHM, pEaKUuid HEeUTpaau3aluu; MOJTyYeHHE
HEPACTBOPUMBIX OCHOBAHHil, BBITECHEHHE OJHOTO METajula JIPYrMM M3 pacTBOpa COJIM; pEIlIeHHE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «BakHeilre Kinacchl HEOPraHMYECKUX COSTUHEHUN.

Ilepuoguvecknii 3axkoH u Ilepuoguyeckass cucreMa XHUMHMYECKHX 3JIEMEHTOB

. U. MenneneeBa. Ctpoenue atomoB (16 yacon)

[lepBble TOMBITKH KJIacCH(PHUKAMM XUMHUUYECKHX d3JIeMEHTOB. [loHsTHE O rpymmax CXOAHBIX
AIIEMEHTOB (IIEJOYHBIE M IEI0YHO3EMENbHbIE METalllbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepuonnueckuii 3akoH. llepuoanyeckas cucrema xumuueckux snemeHToB [[. M. Menneneesa.
KopoTtkonepuoanas u jimuHHOnepu- oHas Gopmsl [leproanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
. U. Menneneesa. Ilepuoasl m rpynnbl. DU3UYECKUN CMBICH IOPSAIKOBOIO HOMEpa, HOMEPOB
MIEpHO/1a U TPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX saep. M3otombl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000s0uek aromMoB mepBbIX 20 xuMudeckux semMeHToB [lepuoaudeckoit cucremsl . . Menpaeneena.
XapakTepuCcTUKa XMMHUYECKOTO 3JIEMEHTa IO ero nosioxkeHuro B llepuommueckoin cucreme . H.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paguyca aTOMOB XHWMHMUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TpynnaM M mepuonaMm. 3HaudeHuwe llepumoamdeckoro 3akoHa u
Ilepponuueckol CHCTEMBI XHMHMYECKMX DJIEMEHTOB [UI pa3BUTUs Hayku U npaktuku. . H.
MeHnneneeB — y4EHBIN U TPAKIAHUH.

Xumnueckasi cBsi3b. KoBaneHTHast (MOJISIpHASsE M HEMOJISIpHAs) CBS3b. DJIEKTPOOTPULIATEIBLHOCTh
XUMUYECKUX AIeMEHTOB. MIOHHas CBS3b.
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Crenenp oxucieHus. OKHCIUTEIBbHO-BOCCTAaHOBUTEIbHBIE peakiuu. [lpouecchl OkucaeHUS U
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH OKCIIEPUMEHT: H3Yy4YeHHE OOpas3lloB BEIIECTB METANIOB M  HEMETaJIOB,;
B3aUMOJICHCTBUE THUJPOKCUIA LHMHKA C pacTBOpaMU KHUCIOT W UIEJNOYEH; NPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKUUi (rOpeHue, peakuuu
pa3I0kKEeHUs, COeAUHEHNU).

9 KIIACC

BemecTBo m xumu4veckasi peakuus (17 gacoB)

Ilepnonnueckuil 3akoH. [lepmoanueckas cucremMa xumuueckux snemeHToB . M. Menaeneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOMCTB XMMHYECKHX 3JEMEHTOB IIEPBBIX TPEX
NEpPUOJOB, Kajus, KaJbliUd W HMX COECIUHEHUH B COOTBETCTBUU C IOJOXKEHHEM DJIEMEHTOB B
[Tepuonuueckoil cuctemMe U CTPOSHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUJbl XUMUUECKON CBSI3U. THUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU M BUJJa XUMUUYECKON CBS3U.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEHIECTB (MEKAYHApOAHAS U TPUBUAIIBbHASN).
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJlaccaM HEOPTaHUYECKUX COEAMHEHUI,
FEHETUYECKas CBSA3b HEOPraHUUYECKHUX BEIIECTB.

Knaccugpukanus XUMHUECKHMX pEaKIMA IO pPa3IUYHbIM MpHU3HAKaM (IO YHUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEHIECTB, MO TEIJIOBOMY 3((eKTy, 1Mo M3MEHEHHIO CTEIeHEH OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTMMOCTH, 110 YYaCTHIO KaTalu3aropa). JK30- U 3HJO0TEPMUUYECKHE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[Tonsatue o ckopoct XxuMu4eckoil peakuuu. IloHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKHX peakiusx. [IoHATHE 0 TOMOTeHHBIX U FeTePOTeHHbIX peakuusx. [lonamue o xumuyeckom
pasHogecuu. Daxmopul, eruAOWUEe HA CKOPOCb XUMUYECKOU peakyuu U NOJONCeHUe XUMUYECKO20
pasHosecus.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  JJEKTPOHHBIH  OajjaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHUE YPAaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEeaKIINM
C MCIIOJIb30BaHMEM METO/1a AJIEKTPOHHOI0 OajaHca.

Teopus 31EKTPONUTUYECKON AUCCOLUAIMM. DIEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHbBI, aHHOHBI.
MexaHn3m aucconuaniy BEUIECTB C Pa3jMYHBIMM BHJAMH XUMHUYECKOM cBs3u. (CreneHp aucco-
nuanuu. CHIbHBIC U CTa0bIe DJIEKTPOIUTHL.

Peakuiuu moHHOro oOMeHa. YCIIOBUS NPOTEKaHHS peaKIMid HOHHOrO OOMEHa, MOJHBbIE |
COKpalI€HHbIE HOHHBIE YypaBHEHHs peakiuil. CBONCTBA KHCIOT, OCHOBAHMM M COJEMl B CBETE
IpeJCcTaBIeHUN 00 IEKTPOIUTUYECKON JrcconManui. KauecTBeHHbIe peakiui Ha UOHBL. [lonamue o
auopoausze conel.

XVMMUYECKUH  DKCIEPUMEHT: O3HAKOMJIEHHE C€ MOJEISAMH  KPUCTAIIMYECKMX  PEIIETOK
HEOpPraHMYEeCKUX BEUIECTB — META/NIOB M HeMeTalioB (TpaduTa M anmasa), CIOKHBIX BEIIECTB
(x1opuaa HaTpusl); MCCIEIOBAHUE 3aBHCHUMOCTU CKOPOCTH XUMHUYECKOW PEaKIHMU OT BO3AEHCTBHSA
pa3iaNyYHbIX (AKTOPOB; UCCIIEOBAHME DSJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IIpolecca
JUCCOLMAIIMU KHUCIIOT, IIEJIOUEN U coslel (BO3MOXKHO MCIIOJIb30BaHNE BUIEOMATEPHAIIOB); IIPOBECHUE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKaHUs peakliuii HOHHOTO oOMeHa (oOpa3oBaHHe OcajiKa,
BBIJICJIEHUE Ta3a, 0Opa3oBaHME BOJIbI); OIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX DPEAKIHUl (TOpeHue, peakuuu pa3joXKeHUs, COEIMHEHUs); paclo3HaBaHHE
HEOPraHMYECKUX BEILECTB C IMOMOIIBI0 KAYECTBEHHBIX pPEaKLUUN HAa HOHBI; PELICHHE SKCIIEPUMEH-
TaJIbHBIX 3a/1a4.
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Hemetaabl 1 ux coequnenusi (20 yacon)
OOmas xapakrepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTENEHU

okucienua. CtpoeHune M (QU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHYECKHE
CBOIiCTBa Ha IpuMepe xJjopa (B3aUMOJEHCTBHE C METAUIAMM, HEMETallaMU, LIEJIOYaMH).
Xnoposogopoa. ConsiHast KHCIIOTa, XAMUYECKHE CBOMCTBA, MOJyueHue, npumeHenue. [eiicteue xiopa
Y XJIOPOBOJIOPO/Ia HA OPTaHU3M uelloBeKa. BaykHelme XJI0pyu/Iibl U UX HaX0XAECHUE B IIPUPOJIE.

OO6mras xapakTepucTuKa 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE
CTENIEHHU OKUCIIEHHUS.

Crpoenue M (u3MUecKre CBOICTBA MPOCTHIX BELIECTB — KHCIOPOAA U CEphbl. AJIOTPOIHBIE
Monudukanuu KUcIopona U cepbl. XHUMHUYECKHe CBoWcTBa cepbl. CepoBOIOpPOMA, CTPOEHHE,
¢u3nveckue M XUMHUYeCKHe cBOicTBa. OKCHIBI CEepbl KaK IMPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GpU3MUECKUE U XUMHUYECKHUE CBOMCTBA (OOIIMe KaK MPeICTaBUTENsl Kilacca KUCIOT U
cnenuduyeckne). XMMHYECKHE PEaKIUH, JIS)KAIIHE B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a MOTY4YeHUs
cepHoit kucnotsl. [Ipumenenne. Conu cepHOW KHUCIOTHI, KAUECTBEHHAs peaklus Ha Cylbdar-HoH.
Haxoxnenue cepsl u €€ coequHeHUN B Npupoje. XMMHUYECKOE 3arpsA3HEHUE OKPYKArOLIEH Cpeisbl
COCTMHEHUSIMU cepbl (KHUCIOTHBIE JOXKIHM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEHH OKUCIICHHUS.

A30T, pacnpocTpaHeHue B MpHUpoje, pu3nueckue u XuMuueckue cBoiictBa. Kpyroopot a3ora B
npupozie. AMMHaK, ero ¢u3M4eckue M XUMHUYECKHE CBOICTBa, moiydeHue u npumeHeHue. Comu
aMMOHWUS, X (pU3HUYECKHe M XMUMHUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHasi peaknus Ha HOHBI
aMMOHUs. A30THas KHCJIOTa, €€ MoiydyeHue, (U3NYecKue M XUMHUYECKHe CBoicTBa (00Ime Kak
IpeJICTaBUTENs Kilacca KUCIOT M crneuuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B
Ka4yecTBE MHHEPAJIbHBIX y10OpeHHHA. XUMHUYecKoe 3arpsi3HeHHE OKPYKarolled cpebl COeIMHEHUSIMU
a3oTa (KMCIIOTHBIE JI0KIH, 3arpsI3HEHNE BO3/yXa, [T0UYBbI U BOJJOEMOB).

®docdop, amnorponHsle Moaudpukaun dpocdopa, pusnueckne U xuMuyeckre cBoicTBa. OKCHI
dochopa(Y) u dochopnas xkuciora, ¢QusMUecKkMe € XHUMHUECKHE CBOWCTBA, IMOJyYEHUE.
Hcnonp3oBanue ¢pocaToB B KaUECTBE MUHEPAIBbHBIX YA0OPEHUH.

Ob6mas xapakrepuctuka 3neMeHToB |VA-rpynmnbsl. OcOOeHHOCTH CTPOECHUSI AaTOMOB, XapaKTEepHbIE
CTETeHH OKHCIIEHHUS.

VYraepon, awioTpomHble MOAM(UKALMHK, paclpocTpaHEeHHEe B MpHUpojae, (¢GU3NYECKUe U
XUMUYEeCKHe cBoicTBa. Ancopbums. KpyroBopor yriepoga B mpupoae. OKcuabl yriepoma, HX
¢u3nueckue U XMMHUYECKHE CBOWCTBA, JICHCTBHE HA YKUBBIC OPTaHU3MBI, MMOJyYE€HHE M IpPUMEHEHHE.
DKoyiorudeckue MpobsieMbl, CBs3aHHBIE C okcuaoMm yriaepoma(l'y); rumore3a riao0aabHOTO
NOTEIUIEHUS] KJIMMaTta; MapHUKOBBIM 3¢ ¢eKkT. YrompHas KHUciIoTa W €€ coid, UX (u3nueckue u
XMMHUYECKHE CBOMCTBa, IOJIyueHHE W NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHavanbHbIe TOHATHUS 00 OPraHMYECKUX BEHIECTBAX KaK O COCIWHEHUSX yriiepona (MeTaH,
9TaH, YTHJICH, alleTHJICH, dTAHOJI, TIUIEPHH, YKCYCHAsI KUCIIOTA). VX cocmas u xumuueckoe cmpoeHue.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAaX: JKUpPax, OelKax, YriaeBoJax — M UX POJIU B JKU3HU
qenoBeka. Mamepuanbrhoe eOUHCMBO OP2AHUYECKUX U HEOPSAHUYECKUX COeOUHEHUI.

KpemHuuii, ero ¢usnyeckue U XUMHUYECKUE CBOMCTBA, MOJydeHHEe M npuMmeHeHne. CoenuHeHus
KpeMHusl B ipupoje. O6mmue npencrabienus 00 okcuae kpemMHuss(I'Y) u kpemaueBoit kucinore. Cumu-
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TamHazua

KaTbl, UX HCIONb30BaHUE B OBITY, MEIULUHE, IPOMBIIUICHHOCTH. Badicheliwue cmpoumenbhble
mMamepuanvl: Kepamuka, Ccmekuio, yemewm, Oemon, dcene3obemon. Ilpobremvr 6e30nachoo
UCNONIL308AHUSL CIMPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUH HKCIIEPUMEHT: H3y4eHHE OOpa3l0B HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJITHON
KHCJIOTBI; IMMPOBCACHNC KAaUYCCTBCHHBIX peaKLII/Iﬁ Ha XJIOpUA-UOHBI U Ha6JIIOZ[eHI/Ie IMPU3HAKOB HX IIPO-
TEKaHMUS; OIBITHI, OTPAKAIOIINe (U3MYECKHE U XMMHUYECKHE CBOICTBA raJIOTCHOB M UX COCIHMHEHHN
(BO3MOXHO HCIIONIb30BAHUE BHUIEOMATEPHUAIOB); O3HAKOMJIEHHE C oOpaslamMu XJIOpUAOB (rajnore-
HHUJIOB); O3HAKOMJICHHE C o0OpaslaMu cepsl U e€ COeIMHEHUSMH (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEpPUAIOB);  HAOIIOJEHME  Ipolecca  oOyrImMBaHMA ~ caxapa  [oJ  JeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOI KHUCIIOTHI, HM3y4Y€HHE XHMHUYECKHX CBOWCTB pPa30aBICHHOW CEpHOM
KHCJIOTHI, TPOBEJICHHE KAa4eCTBEHHOW peakuuu Ha cyab(haT-moH W HaONIOJeHHE MpH3HaKa &
NPOTEKaHHs; O3HAKOMJICHHE C (HU3MYECKHMH CBOWCTBAMHU a30Ta, (Gochopa M HX COEAUHEHUH
(BO3MOKHO HCIIOJIB30BAaHUE BHIEOMATEPHATIOB), OOpasnamMu a30THBIX H (HOCPOpHBIX yIO0OpeHUH;
HOJy4eHHe, COOMpaHue, paclo3HaBaHUE M M3YYCHHE CBOMCTB aMMHAKa; IPOBEICHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHSI M GochaT-HOH U U3yUeHHE NMPU3HAKOB MX MPOTEKAHHs, B3aMMOACHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIBb30BAaHHE BHICOMATEPHAIIOB);
U3ydeHUE MOJENH KPHCTAUIMYECKUX pPEHIETOK anMasa, rpadura, QyiiepeHa; O3HaAKOMIIEHHE C
IPOLIECCOM  aJCOpOLMU  PAaCTBOPEHHBIX BEINECTB AaKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM
IPOTUBOra3a; MojydeHue, COOMpaHue, paclo3HaBaHUE U W3YYCHHE CBOMCTB YIVIEKHCIIOTO rasa; Ipo-
BE/ICHHE KAueCTBEHHBIX pEaKuWid Ha KapOOHAaT- M CHJIMKAaT-UOHBI M W3y4YCHHUE NPU3HAKOB HX
IMPOTCKAHUAA, O3HaKOMIJICHUEC C HpOILYKIII/ICI\/JI CHUINKATHOM IIPOMBIIIJICHHOCTH pemicHuc
HKCIEPUMEHTANBHBIX 337124 110 TeMe «BaxkHele HeMeTaIbl M UX COSTUHEHUSD.

Xumus u okpyxkammas cpeaa (7 4acon)

HoBele maTepuansl 1 TexHonoruu. BemecTBa u mMarepuaibl B TOBCEIHEBHOM JKU3HU YEJIOBEKA.
Xumus U 310poBbe. be3onacHoe MCNONb30BaHUE BEIECTB U XMMHUYECKHX peakuuid B ObiTy. IlepBas
MOMOIIb MpPH XUMHYECKHX OXorax U OTpaBieHusiX. OCHOBBI 3KOJOTMYECKOW TI'pPaMOTHOCTH.
XUMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpe/ibl (IpeienbHas 10MyCTUMas KOHIEHTpalHs BeIeCTB —
[TAK). Ponb xumMuu B perieHHH 3KOJIOTHUECKUX MpoOIeMm.

[TpupoaHble HCTOYHHMKM YIIIEBOJOPOJOB (yrojib, HPUPOAHBIM Tra3, HePTb), MPOAYKTHl HX
nepepadoTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

XUMHUECKUN HKCIEPUMEHT: H3yueHHe o00pa3loB MaTepuanoB (CTEKJIO, CIJIaBbl METaJlIOoB,
MOJIMMEPHBIE MaTEPHAIIBI).

Ilnanupyemblie pe3yJabTAThl OCBOCHHUS Y4€OHOT0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS OTPaXKalOT
TOTOBHOCTh OOYYaIONIMXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3MTHUBHBIX I[CHHOCTHBIX OPHUCHTAIMH U
pacIIMpeHue OIbITa AESITETHHOCTH HA €€ OCHOBE M B MPOIIECCE PeaH3alui OCHOBHBIX HaIpaBJICHHIA
BOCITUTATEILHOM JIEITEIbHOCTH, B TOM YHCJIE B YaCTH:

1. I'pasxcoanckoeo éocnumanus.
® TOTOBHOCTH K BBINOJHEHUIO O0S3aHHOCTEH TPaKIaHUHA U PEaTU3allid ero MpaB, YBAXKCHHUE
npas, CBOOO/] M 3aKOHHBIX HHTEPECOB APYTHUX JIIO/ICH;
® AaKTHBHOE y4acTHE B XHM3HMU ceMbd, OpraHu3aniu, MECTHOTO COOOIIECTBA, POIAHOTO Kpas,
CTpaHBI;
e HempuATHE JOOBIX (OPM SKCTpEeMU3Ma, TUCKPHMHIHAIINY;
® [IOHMMaHHE POJIH PA3JIMYHBIX COIMAIBHBIX HHCTUTYTOB B JKU3HH YEIIOBEKA;
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MpeJCTaBIeHHEe 00 OCHOBHBIX MpaBax, CBOOOAAX U 00S3aHHOCTAX I'pakJaHHHA, COIMATIBHBIX
HOpMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHHH B MOJMKYJIBTYPHOM M MHOTOKOH(ECcCHOo-
HaJIbHOM OOLIECTBE;

MPEJCTaBICHNUE O CIIOCO0aX MPOTHBOACHUCTBUS KOPPYIILINH;

TOTOBHOCTb K Pa3HOOOPA3HON COBMECTHOH AEATENbHOCTH, CTPEMIIEHUE K B3aMMOIIOHUMAHHUIO
Y B3aUMOIIOMOIIY, AKTUBHOE YYacTHE B IIKOJIBHOM CaMOYIIPaBJICHUY;

TFOTOBHOCTh K Y4YacCTHIO B I'YMaHUTapHON JEATEIBHOCTH (BOJIOHTEPCTBO, MOMOUIb JIOJSM,
HYKJAIOIIUMCS B HEN).

2. Hampuomuqecmeo BOCNUMAHUAL.

OCO3HAHHME POCCUICKON TPakJaHCKON WICHTUYHOCTHU B MOJUKYIBTYPHOM U MHOTOKOH(ECCH-
OHAJILHOM OOIIECTBE, MPOSBIECHUE UHTEPECA K IO3HAHUIO POJIHOTO SI3bIKa, UCTOPUH, KYJIbTY-
pb1 Poccuiickoi @enepannu, cBOero kpas, HapogaoB Poccuu;

LIECHHOCTHOE OTHOIIECHHWE K IOCTHXKEHUsAM cBoedl Ponmubl - Poccum, K Hayke, UCKYCCTBY,
CIIOPTY, TEXHOJIOTUSIM, OOEBBIM MOJBUT'AM U TPYAOBBIM JIOCTHKEHUSM Hapoa;

yBa)kK€HUE K cuMBOJaM Poccuu, rocyiapcTBEeHHbIM IIpa3qHUKaM, HCTOPUUYECKOMY U IIPUPOJI-
HOMY HaCJEAMI0 M MaMITHUKAM, TPAJULHIM pa3HbIX HAPOJOB, NPOXKUBAOIIMX B POIHOU
CTpaHe.

3. ﬂyxoeHo-HpaecmeeHHoeo BOCNUMAHUAL.

OpHUEHTAIIVS Ha MOPaJIbHBIC IICHHOCTH M HOPMBI B CHTYaIUsX HPAaBCTBEHHOT'O BHIOOPA;
TOTOBHOCTbH OIIEHMBAaTh CBOE MOBEAEHUE U MOCTYIKH, TIOBEACHUE U MOCTYNKU APYTUX JIFOACH
C IIO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMUS NOCIEACTBUM MOCTYIIKOB;
AKTUBHOE HETIPHUSTHE aCOIMAJIbHBIX TOCTYNKOB, CBOOOJA W OTBETCTBEHHOCTh JIMYHOCTH B
YCJIOBUSIX MHAUBUAYAJIHLHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA.

4. Dcmemuuecko2o 60CHUMAHUA.

BOCIIPUMMYHMBOCTD K Pa3HbIM BHJIAM MCKYCCTBA, TPAIULHSIM M TBOPYECTBY CBOETO U APYIHX
HapoJI0B, TOHMMAaHNE AMOLMOHAIBHOTO BO3JIEHCTBHS MCKYCCTBA; OCO3HAHUE BAXKHOCTH XY-
J0’KECTBEHHOM KYyJIbTYpPbI KaK CPEICTBA KOMMYHUKALIMA U CAMOBBIPAKCHUS;

ITIOHUMAaHHE LIEHHOCTU OTE€YECTBEHHOTO U MHUPOBOTO MCKYCCTBA, POJIM 3THUYECKUX KYJIBTYp-
HBIX TPAAULMI U HAPOJHOTO TBOPYECTBA,;

CTPEMIIEHHE K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA.

5. Qusuueckoco socnumanus, GOPMUPOBAHUS KYJIbTYphl 30POBbS U AMOLMOHAIBHOTO OJIaronoiy-

qus:

OCO3HAHME [IEHHOCTH XKU3HH;

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO M YCTaHOBKA Ha 3/J0pOBBIA 00pa3 >KU3HU
(3mopoBoe muTaHKe, COOMIOACHNE TUTHEHHYECKUX TPaBHII, COATAHCUPOBAHHBIN PEKUM 3aHsI-
TUH U OTJbIXA, PEryNsgpHas pu3nyeckast akTUBHOCTb);

OCO3HAHME TTOCIIEICTBUI M HETIPHUITHE BPEIHBIX MPUBBIUEK (YOTPEOICHNE aIKOT OIS, HAPKO-
THUKOB, KypeHue) 1 UHBIX (hopM Bpeaa i (GU3NUECKOr0 U IICUXUYECKOTO 370POBbS;
co0uroIeHre MpaBuil 0€30MaCHOCTH, B TOM YHCIIe HAaBBIKOB 0€30M1acHOrO MOBEJCHUS B UHTEP-
HET-CPEE;

CTIIOCOOHOCTH Al TUPOBATHCSI K CTPECCOBBIM CHUTYAIUSIM M MEHSIOMIMMCST COITUATEHBIM, HH-
(hOopMaIMOHHBIM ¥ TIPUPOIHBIM YCIOBHSIM, B TOM YHCII€ OCMBICTISISI COOCTBEHHBIH OTIBIT U BHI-
CTpauBasl JaJbHEeHIIne e,

yYMEHUE IPUHUMATh ce0sl U JPYTuX, HE OCYXKas;

YMEHHE OCO3HaBaThb HMOLIMOHAJIBHOE COCTOSHUE ce0s M APYruX, yMEHHE YNpaBIsATh COO-
CTBEHHBIM YMOLMOHAIBHBIM COCTOSIHUEM;

c(OpMHPOBAHHOCTH HaBBIKA pedIeKCHH, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO Ke
IIpaBa APyroro 4ejaoBeKa.
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6. Tpyoosozo socnumanusi:

YCTaHOBKA Ha aKTUBHOE y4acCTHE B PEIICHUHU MPAKTHUECKUX 3a7a4 (B pamKax cembu, Opranu-
3alMu, TOpoAa, Kpasi) TEXHOJIOTHYECKON U COLMAIbHOM HANPaBIEHHOCTH, CIIOCOOHOCTh UHU-
LIUUPOBATh, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TAKOTO POJia AESITEIbHOCTD;

MHTEpPEC K MPAaKTUYECKOMY U3y4YeHHIO Mpodeccuil u Tpyaa pa3IuyHOro pojia, B TOM Yucie Ha
OCHOBE IIPUMEHEHUS U3y4aeMOro MpeAMETHOIO 3HAHUS;

OCO3HaHHE BaXXHOCTU OOyuYEHHs Ha MPOTSHKEHUHM BCEH KU3HM JJIs yCIemHOW mpodeccro-
HaJIbHOMN AESITETbHOCTU U Pa3BUTHE HEOOXOIMMBIX YMEHUHN AJIsl ATOTO;

TOTOBHOCTD a/IalITUPOBATHCS B MPO(PECCHOHATBHOM cpe/ie;

yBa)KEHUE K TPYAY U pe3yibTaTaM TPYIAOBOH AEATEIbHOCTH;

OCO3HAHHBIHN BHIOOP U MOCTPOCHUE HHINBUIYAIHHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

7. Dxonocuuecko2o 60CnuUmanus.

OpHuCHTAalHA Ha IPUMCHCHHUC 3HAHUH W3 COMAJIBHBIX U €CTCCTBCHHBIX HAYK IJId pCHICHUSA 3a-
Jad B 00JIaCTH OKPYXKAMOIIEH Cpelbl, TUIAHUPOBAHUS TOCTYIIKOB M OIICHKH HX BO3MOYHBIX
MOCJIEICTBUI 1JIs1 OKPY’KAOIIEH Cpe/pl;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYIBTYpPhI, OCO3HAHKE TIIOOATBHOTO XapakTepa IKOJIO-
FMYECKUX MPOOJIEM U IyTeH UX pelIeHMUS;

AKTUBHOE HENPUATHE JIEHCTBUM, IPUHOCIIINX BPEJ OKPYKAIOIIEH Cpele;

OCO3HaHUE CBOEH pOJIM KaK TPakJIaHUHA U MOTPEOUTENST B YCIOBHUSX B3aUMOCBSI3U MPHUPO/I-
HOW, TEXHOJOTMYECKON U COLMAJIbHON CPE;

TOTOBHOCTB K YYaCTHUIO B IPAKTUYECKOMN AEATEIBHOCTH 3KOJIOTMYECKON HAIIPaBICHHOCTH.

8. l[eHHocmu HAY4YHO20 NO3HAHUA.

OpUEHTAIIMS B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX TPEICTaBIeHU 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, TPUPOILI M OOIIECTBA, B3AUMOCBSI3IX YEIIOBEKA C
MIPUPOJHOMN U COLMAIIBHON CPENOi;

OBJIQJICHUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYpOM KaK CPEICTBOM MO3HAHUS MUPA;
OBJIQJIEHUE OCHOBHBIMH HaBBIKAMH MCCIIEOBATEIBCKON JAEITEIbHOCTH, YCTAHOBKA HA OCMBIC-
JIEHWE OTbITa, HAOJFOICHUM, TTOCTYIIKOB U CTPEMJIEHUE COBEPIIICHCTBOBATH MYTH TOCTHKCHUS
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OJarononyyusi.

JImgyHOCTHBIE PE3YIbTATHI, O6€CH€‘II/IBaIOHII/Ie ajarTanuro 06yqaiomer0051 K U3MCHAIOIIMUMCS
YCJIOBUSAM COLIMAJIbHOM U HpHpOZ[HOfI Cpcabl, BKIIFOYAKOT:

OCBOEHHE OO0YYaIOUIMMHUCS COIMAIIbHOTO OIbITa, OCHOBHBIX COIMAIBHBIX POJEi, COOTBET-
CTBYIOIIMX BEYIIEH AEATEIbHOCTH BO3pacTa, HOPM U INpaBHJI OOLIECTBEHHOTO TMOBEICHUS,
¢dbopM connanbHON JKU3HU B IPYIIaxX U cOOONIECTBAX, BKIIOYAs CEMbIO, IPYMIbI, chopMHUpO-
BaHHbBIE 110 MPO(PECCHOHATBHOMN JEeSITEIBHOCTH, @ TAKXKE B PaMKax COIMAILHOTO B3aWMOJIEH-
CTBUS C JIIOJIbMH U3 IPYTON KYJIBTYPHOH CPEJIbI;

CIOCOOHOCTh O0YYarOIMXCS BO B3aMMOJICHCTBHM B YCJIOBHUSX HEONPENEICHHOCTH, OTKPHI-
TOCTb OIIBITY U 3HAHUSM JPYTHUX;

CIIOCOOHOCTH /IEWCTBOBATh B YCJIOBHSX HEONPEIEIIEHHOCTH, MOBBIIIATh YPOBEHb CBOEH KOM-
METEHTHOCTH Yepe3 MPaKTHUUECKYIO JeATeIbHOCTh, B TOM YHCIIE YMEHHUE YUHUTHCS y APYTUX
JI0JEH, 0CO3HABATh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHNUS, HABBIKM M KOMIIETECHIINM U3
OTIBITA APYTHX;

HaBBIK BBISABJICHHUS U CBA3BIBaHUS 00pa3oB, CIOCOOHOCTH (POPMHPOBAHUS HOBBIX 3HAHUH, B
TOM YHCIIe CIIOCOOHOCTH (POPMYIHPOBATH MU, MOHSATHUS, TUTIOTE3bl 00 OOBEKTaX U SIBICHHU-
AX, B TOM UHUCJIE PaHee HE U3BECTHBIX, OCO3HABATh JE(UIMTH COOCTBEHHBIX 3HAHUHN M KOMIIE-
TEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

YMEHHUE paclo3HaBaTh KOHKPETHBIC IPUMEPHI MOHATHUS N0 XapaKTEePHbIM MPU3HAKaM, BBIITOJI-
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HATH ONEpPALlUM B COOTBETCTBUMU C OIPEIEICHUEM WM IPOCTEUIIMMH CBOMCTBAMHU IIOHSTHS,
KOHKPETH3UPOBATh MOHATHE IPUMEPAMH, UCIIOIb30BATh MTOHATUE U €r0 CBOKMCTBA NP pelle-
HUU 33734 (Jajiee - OlNepupoBaTh MOHATHUSAMHU), @ TAK)KE OINEPUPOBATHh TEPMUHAMHU W IIPEJ-
CTaBJICHUSAMHU B 00J1aCTH KOHLETIIIUN YCTOWYUBOTO Pa3BUTHS;

YMEHHUE aHAIM3UPOBATH U BBISBIATH B3aUMOCBS3H MTPUPO/IBI, OOIIECTBA U SKOHOMHUKH;
YMEHHUE OLICHUBATH CBOU JICHMCTBHS C YYETOM BIIMSAHUSA HA OKPYXKAIOLIYIO CpPENy, JOCTHKECHUN
1enei U mpeoAoIeHHs BHI30BOB, BO3MOKHBIX TNT00ATbHBIX MOCIEICTBUM;

CIOCOOHOCTh 0OYYAIOIIMXCSl OCO3HABATh CTPECCOBYIO CUTYAIIHIO, OLIEHUBAThH MPOUCXOISIINE
M3MEHEHUs U UX MOCIIEICTBUS;

BOCIPUHHUMATh CTPECCOBYIO CUTYALIUIO KaK BbI30B, TPEOYIOLIUI KOHTPMED;

OLICHUBATbh CUTYAIUIO CTpECcCa, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS U IEUCTBUS;
(dbopMynUpoBaTh U OLIEHUBATH PUCKU M MOCIEACTBUS, POPMHUPOBATH OMBIT, YMETh HAXOIUTh
MMO3UTUBHOE B MPOU3OLIEAIECH CUTYaIUH;

OBITh TOTOBBIM JICHICTBOBATh B OTCYTCTBUE TapaHTHH ycriexa.
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METAIIPEAMETHBIE PE3YJIBTATDI

MertarnpenMeTHbIe pe3yabTaTbl OCBOCHHUSI IPOTPaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHMs OTpa-

JKaroT:

OBnaseHue yHUBEpCalbHbIMU Y4eOHbIMU NOZHABAMENbHBIMU OeliCEUAMIU.
l) 0a30BEbIE JIOTHYECKUE NEUCTBUS:

BBISIBIISATh M XapaKTEPU30BaTh CyIIECTBEHHBIC PU3HAKNA OOBEKTOB (SBICHUN);

yCTaHABJIMBATh CYIICCTBEHHBIH MpPU3HAK KIACCU(PHUKAIIMU, OCHOBAaHUS Ui 0000LICHUS U
CpaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIN3A;

C YY€TOM IPeJUI0KEHHON 3a1a4Ml BISIBIIATh 3aKOHOMEPHOCTH M IIPOTUBOPEUMsSI B pacCcMaTpH-
BaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSAX;

npeaaaraTb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUI;

BBISIBJIATh J€PUIUTHI MH)OPMAINH, TaHHBIX, HEOOXOAMMBIX Ul PEeIIeHUs NOCTaBIEHHON 3a-
Jauy;

BBISIBJISTH IPUYMHHO-CIIEICTBEHHBIE CBSA3H IIPU U3YUEHHUHU SIBJICHUN U MPOILIECCOB;

JIeJIaTh BBIBOJIbI C MCIIOIB30BAHUEM JI€AYKTUBHBIX U MHAYKTUBHBIX YMO3AK/IIOUEHUH, yMO3a-
KITIOYECHUH 110 aHaJIOTHH, (OPMYIUPOBATH TUTIOTE3bI O B3aUMOCBSI3SIX;

CaMOCTOSITEJILHO BBIOMPATh CIIOCO0O pelieHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO Bapu-
aHTOB peIIEHUs, BbIOUpaTh Hanbosee MOIXOASIIMNN ¢ Y4eTOM CaMOCTOSATENIBHO BbIIEICHHBIX
KpUTEPUEB);

2) 0a30BbIE HCCIICI0OBATCIILCKHUEC HeﬁCTBHHZ

MCIOJIb30BaTh BOTPOCHI KaK MCCIIEI0OBATEIILCKIUI HHCTPYMEHT TTO3HAHWS;

(hopMyIIIPOBaTh BOMPOCH, GUKCHUPYIONIHE PA3PBIB MKy PEATHHBIM U )KEJIATSIIBHBIM COCTO-
STHIEM CUTYaIlid, 00BhEKTa, CAMOCTOSATEIHHO YCTAHABIIUBATH UICKOMOE U JIAHHOE,
(dhopMUpPOBATh TUIIOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYXACHUN U CYXJACHUM NAPYrUX, apry-
MEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MIPOBOIUTH IO CAMOCTOSITEITFHO COCTABJICHHOMY TUUIAHY OMBIT, HECJIOKHBIA IKCIICPUMEHT, He-
0O0JIBIIIOE MCCIICIOBAHUE TIO0 YCTAHOBJICHUIO OCOOCHHOCTEH OOBEKTa WM3YUCHHS, TPUIMHHO-
CIIEJICTBEHHBIX CBSI3€U U 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

OIICHWBATh HA IPUMEHUMOCTh M JJOCTOBEPHOCTh WH(OPMAIINH, TTOJTYICHHOW B X0JIe HCCIIEI0-
BaHUs (IKCIIEPUMEHTA);

CaMOCTOSITENTLHO (POPMYIUPOBATH OOOOIIECHUS W BBIBOJBI MO PE3yIbTaTaM IPOBEICHHOTO
HaAOJTIOJICHUS, ONBITA, MCCIICIOBAHUS, BJIAJICTh WHCTPYMEHTAMH OIEHKU JIOCTOBEPHOCTH TIO-
JTy4EHHBIX BBIBOJIOB U 00001IIEHUT;

MIPOTHO3MPOBATh BO3MOXKHOE JTaIbHEHIIIee pa3BUTHE MPOIECCOB, COOBITUH U MX ITOCIIEICTBUS
B aHAJIOTUYHBIX WJIU CXOIHBIX CHTYAIIMX, BBIABUTATh MIPEAMIOIOKECHHUS 00 UX PA3BUTHU B HO-
BBIX YCIIOBUSIX M KOHTEKCTaX;

3) pabora c undopmanmeii:

MIPUMEHSITh Pa3JIMYHBIC METOMbI, HHCTPYMEHTHI M 3alpOChI TIPH IOUCKE U 0TOOpe MHpOopMa-
MM WIH JAHHBIX U3 MCTOYHUKOB C y4ETOM MPEATIOKEHHOW y4eOHOU 3aauu U 3aJaHHBIX
KpUTEPHEB;

BBIOMpATh, aHATU3UPOBAThH, CUCTEMATH3UPOBATh U WHTEPIIPETHPOBATH HH(OPMAIIUIO PA3ITUY-
HBIX BUJIOB U (hOpM TIpE/ICTaBICHHUS,

HAXOJUTh CXOJHBIC apryMEHTHI (TOATBEPXKIAIONINEC WIIM OIPOBEPraroife OAHY U Ty XKe
UJICI0, BEPCHIO) B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIbHYIO (HOpPMY TpeAcTaBieHUs WH(GOPMAIMU U HILTIO-
CTPUPOBAThH pelIacMble 3a7a4l HECIOKHBIMH CXEMaMH, AUarpaMMaMiy, HHOU rpaduKkoil U ux
KOMOMHAIIMSIMH;
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OLIEHUBATh HAJCKHOCTh MHPOPMALIUU N0 KPUTEPHUSIM, MPEITIOKESHHBIM MEIarornyeckuM pa-
OOTHHKOM I C(POPMYJIMPOBAHHBIM CAMOCTOSITEIIHHO;
3 PEeKTUBHO 3aTIOMHHATH U CUCTEMAaTH3UPOBATh HH(OPMAIIHIO.

OBnazieHne CHCTEMON YHUBEPCAIBbHBIX Y4YEOHBIX IMO3HABATEIbHBIX JCUCTBHI OOecrieuyuBaeT

C(l)OpMHpOBaHHOCTB KOTHUTUBHBIX HABBIKOB Y o6yqafonmxc;{.

OBJIalleHI/Ie YHUBEPCAjiIbHbIMU yU€6HblMI/l KOMMYHUKAMUBHbIMU oeticmeusmiu.

1) obmenue:

BOCIIPUHUMATH ¥ (JOPMYJIUPOBATH CY)KIIECHHS, BRIPAXKAaTh YMOIIUN B COOTBETCTBHU C LESIMH U
YCIIOBHSIMU OOIICHUS;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX M MMCHbMEHHBIX TEKCTAX;

pacro3HaBaTh HEBEpOAIBHBIC CPEACTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIMAIILHBIX 3HAKOB,
3HATh M PACIO3HABaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlMd U CMSTYaTh KOH(JIHMKTHI, Be-
CTH TIEPETOBOPHI;

MOHUMaTh HAMEPEHUs APYTHX, MPOSBIATH YBOKUTEIHLHOE OTHOIIECHHE K COOCCEIHHMKY U B
KOPPEKTHOH Gopme GOopMYIHpPOBATH CBOU BO3PAKCHUS;

B XOJIe Juajora u (WIin) AUCKYCCHUU 337aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOi TeMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3a7]a4d U MOJICp)KaHue OJIaroXenaTeTbHOCTH
00IIIeHN;

COIIOCTABJIATh CBOU CYXKJICHUS C CYKICHHSIMH JPYTUX YYaCTHHKOB JHAajora, 0OHapy>KUBaTh
pa3IM4re U CXOJICTBO MO3ULIMIA;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BRIMOJIHEHHOTO OMbITa (IKCIIEPUMEHTa, UCCIEAOBaHNUS,
MIPOEKTA);

CaMOCTOSITEITLHO BBIOUPATH (POpMAT BBICTYIICHHS C YISTOM 3aJa4 MPE3CHTAIIUN U OCOOCHHO-
CTCH ayJIUTOPHH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIC U TMHUCHMEHHBIE TEKCTHI C M C-
MOJIb30BAHUEM WJLTIOCTPATUBHBIX MAaTEPUAIIOB;

2) coBMecTHas JeSTENbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYILECTBA KOMAaHAHON M MHAWBUIYAIbHOM pabOThI MpH pe-
IIEHUU KOHKPETHOM MpoOieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBBIX
(¢hopM B3aMMOJEHCTBYS PU PELICHUH [TOCTABIECHHOM 3a/1a4;

IIPUHUMATH LIE€]Ib COBMECTHOM AEATENBHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS IO €€ JTOCTH-
KEHHUIO: paclpeiessITh oM, T0Or0BapUBaThCs, 00CYXKIaTh MPOLECC U Pe3yIbTaT COBMECTHOM
paboTHI;

yMeTh 0000I11aTh MHEHHSI HECKOJIbKHX JIIOJIeH, MPOSBISATh TOTOBHOCTh PYKOBOJIUTb, BBIMOJI-
HATH [IOPYYEHUS, TOAUHUHATHCS;

IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThI, ONpeessTh CBOO POJib (C yU4eTOM MpeAro-
YTEHUH U BO3MOXKHOCTEH BCEX YUYACTHMKOB B3aUMOJICHCTBHSA), paclpeieisTh 3a0auil MEeXKIy
YJieHaMHd KOMaHJIbl, y4aCTBOBATh B IPYMNMOBBIX (hopmax paboThl (0OCyxaeHHs, 0OMEH MHe-
HUH, «MO3TOBbIE IUITYPMBID» U UHBIE);

BBINOJIHATH CBOIO YacThb pabOThI, JOCTUTAaTh KAUECTBEHHOI'O pe3ysbTaTa 10 CBOEMY HaIlpaB-
JIEHUIO U KOOPAVUHUPOBATH CBOU JEUCTBHS C IPYTUMHU WICHAMH KOMaH/bL;

OLIEHUBATh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSM, CaMOCTOSTEIbHO
c(OpMYIHPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS;

CPaBHMBATh PE3yJIbTaThl C UCXOAHOMU 3aJa4el U BKJIAJ KaKJOr0 4IeHa KOMaH/bl B TOCTHIKE-
HUE Pe3yJbTaToB, pPa3JesATh chepy OTBETCTBEHHOCTH U MPOSIBJIATH TOTOBHOCTh K MPEI0CTAB-
JICHHIO OTYETA Nepe TPYIIION.

OBnazieHne CUCTEMON YHUBEPCAIBHBIX yU€OHBIX KOMMYHHKATUBHBIX JICHCTBUN OOECTiCUnBaCT

C(I)OpMI/IpOBaHHOCTB COLIMAJIBHBIX HABBIKOB 1 SMOIIMOHAJIbBHOT'O MHTCIIJICKTA 06yqa}oumxc;1.



TamHazua

PABOYAS TTPOTPAMMA I10 XUIMHUNU crpanuna 12 w3 19

OBnaeHne yYHUBEePCaIbHbIMU YYUEOHIMU PeSYAMUSHBIMU OEUCMBUAMU.

1) CcaMOOpranmn3anusi:

BBISIBIIATH TIPOOJIEMBI JUISl PELICHHUS B )KU3HEHHBIX U y4EOHBIX CUTYaLUsX;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXO0/AAX NMPUHATHUS pELIeHUN (MHIUBUIYaIbHOE, IPUHATHE
pellIeHus B IpyMIle, IPUHITHE PELLIEHUI TPYIIOil);

CaMOCTOSITEJIHO COCTABJIATh AJTOPUTM PELIeHUs 3a7auyd (WM €ro 4acTb), BBIOMpaTh Croco0
peleHust yueOHOH 3a/1aui ¢ y4eTOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIaracéMble BAPUAHTHI PEILICHUN;

COCTaBJIATH IJIaH JeMCTBUH (IUIaH peal3aliyd HAMEUEHHOI'O aJlfOpUTMa pPeleHMs ), KOppeK-
TUPOBaTh NPEJIOKEHHBIN AITOPUTM C YYETOM IOJY4YEHHs HOBBIX 3HaHUI 00 M3ydyaeMoM
00BEKTE;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

2) CcaMOKOHTpOIb:

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALMH U pPe(IIEKCUH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalll{ U IIpeJIaraTh IUIAH €€ N3MEHEHUS;

YYHUTBIBATh KOHTEKCT U IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPU PELICHUH
y4eOHOI1 3a/1auu, aJanTUPOBATh PEIIEHUE K MEHSIOIIMMCS OOCTOSTENLCTBAM;

OOBSICHATh TPHYUHBI JOCTIKEHUS (HEIOCTH)KEHHUS) pPE3yJIbTAaTOB [ESTEIbHOCTH, J/1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh NO3UTUBHOE B IIPOU3OILIEAIIEH CUTYalUH;
BHOCHUTbH KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, N3MEHHUBILUXCS CH-
Tyalui, yCTaHOBJICHHBIX OIIHMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUAM;

3) BMOHHOHaHLHBIfI HUHTCIJICKT:

pas3nuyarhb, Ha3bIBaTh U YNPABIIATH COOCTBEHHBIMU SMOLUSAMHU U SMOLIUSAMU JIPYTHX;
BBISIBJIATh M aHAJIM3UPOBATh MPUYMHBI AIMOLIHIA;

CTaBUTH ce0s1 HA MECTO JIPYrOro 4eiaoBeKa, IOHMMAaTh MOTUBBI U HAMEPEHHUS JIpYyroro;
peryaupoBaTh cioco0 BhIpasKEHUs SMOLIUMN;

4) npunsTHE CEOS U IPYTHX:

OCO3HAHHO OTHOCUTBCS K APYTOMY YeJIOBEKY, €r0 MHEHUIO;
MIPU3HABaTh CBOE MIPaBO Ha OLIMOKY U TaKO€ K€ IPaBo APYroro;
MIPUHUMATD ce0sl U IPYTUX, HE OCYXKAas;
OTKPBITOCTh ce0€ U APYTUM;
OCO3HABaTh HEBO3MO)KHOCTh KOHTPOJIMPOBATh BCE BOKPYT.
OBnajieHne CUCTEMOI yHHUBEpCAIbHBIX YUEOHBIX PEryJIATUBHBIX JAeHcTBUIl oOecrieunBaet (op-

MHPOBAHUC CMBICJIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTpeHHSISI IIO3HIHA .]'II/I'—IHOCTI/I) " )KU3HCHHBIX HAaBbI-
KOB JIMYHOCTH (yr[paBHCHI/I}I 00601>'I, CaMOJHCIIMIIIINHBI, yCTOI\/'I‘-II/IBOl"O HOBCIICHI/IH).

1)

2)

NPEAMETHBIE PE3YJIBTATBI

IIo yueOHOMY npeamMety «Xumusp» (Ha 0a30BOM ypPOBHe):

MPEJICTAaBICHUE O 3aKOHOMEPHOCTSIX U MI03HABAEMOCTH SIBJICHUM MPUPOIbl, TOHUMAaHUE 0ObEKTHB-
HOW 3HAYMMOCTH OCHOB XMMUYECKOH HayKu Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIO-
HEHTa oOmIe KyIbTyphl M MPAaKTHUUYECKOHN AESTEIbHOCTH YEIOBEKAa B YCIOBHUSIX COBPEMEHHOIO
o011ecTBa; MOHUMAaHUE MECTa XUMHH CPEH IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAaMM MOHATUHHOIO anmnapaTa 1 CMHMBOJIMYECKOTO SI3bIKa XUMHHM JUIsl COCTABIICHUS
(GopMyn1 HEOPraHMYECKUX BELIECTB, YPABHEHUI XUMUYECKUX PEAKIMM; BJIaJICHUE OCHOBAMH XH-
mudeckoid HomeHKIaTypsl (IUPAC u TpuBHanbHON) M yMEHUE UCIOJB30BaTh €€ I PEIICHUS
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y‘-Ie6HO'HO3HaBaTCJIBHBIX 3aa4;, YMCHHEC HUCII0JIb30BATbL MOJCIN IJId 0OBSICHEHHS CTPOCHH:A aTo-
MOB U MOJICKYII;

BJIaICHUC CPICTCMOI71 XUMHUYCCKUX 3HaHI/II71 158 YMGHI/IG HpI/IMeHSITB CI/ICTeMy XUMHUYCCKUX 3HaHI/II71,

KOTOpas BKJIIOYAeT:

® BAKHEHIIME XMMUYECKUE MOHATHS: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJa, BEUIECTBO, MPO-
CTOE U CJIOKHOE BEIIECTBO, OAHOPOJHAS U HEOJHOPOJHASI CMECh, OTHOCUTEIIbHBIE aTOMHAs U
MOJICKYJISIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsT Macca, MOJIIPHBIH 00BbEM, OK-
CHUJ, KICIIOTa, OCHOBaHUE, COJIb (CpEIIHsIsl), XMMUYECKasl peaKI[usi, peaklui COCAMHEHUS, peak-
UM PA3JIOKEHUS, PEAKIIMK 3aMEICHHsI, PeaKIIui 0OOMEeHa, TeIIOBO A (PEeKT peakiuu, FK30- U
SHJIOTEPMUYECKUE PEAKLMU, PACTBOP, MACCOBAs J0Js1 XUMUYECKOrO 3JIEMEHTA B COCUHECHUU,
MaccoBas J10J1s1 U MPOLEHTHAs KOHIEHTpalKMs BEIIeCTBA B PACTBOPE, SIAPO aToMa, dJICKTpUYe-
CKUU CJIOW aToma, aTOMHasl OpOHTalb, paauyC aToMa, BAJICHTHOCTh, CTETICHh OKWCIICHHS, XU-
MMYECKasl CBSI3b, JIEKTPOOTPUILIATEILHOCTD, MOJIAPHAs U HEMOJISIpHAs KOBAJEHTHAs CBS3b, HOH-
Has CBA3b, METAJINIMYCCKas CBA3b, KpI/ICTaJIJII/ILIGCKaﬂ pemeTKa (aTOMHaﬂ, HOHHAas1, METaJlJIN4YEC-
CKasl, MOJICKYJIIpHAasi), MOH, KaTUOH, aHHOH, JICKTPOJIUT U HEINEKTPOJIUT, SJICKTPOIUTHICCKAS
JUCCOIMAIUS, pPEaKIMd HOHHOTO OOMEHa, OKHCIHUTEIhHO- BOCCTAHOBUTEIIBHBIC PEaKIIUH,
OKHUCJIUTENIb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHUE, JIEKTPOJIU3, XUMUUECKOE paB-
HOBecHe, 00paTHMbIe U HEOOPAaTUMBbIE PEAKIIUU, CKOPOCTh XUMHUUECKOW PEaKIiy, KaTalu3aTop,
npenenabHo gonyctumas konuentpauus (ITJIK), koppo3us metannos, CIjIaBbl;

® OCHOBOIIOJATarOIIME 3aKOHbl XMMHUU: 3aKOH COXPAHEHHSI MaccChl, epuoandeckuid 3axon J[.M.
MeHeneeBa, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

® TEOpPUM XUMHUH: aTOMHO-MOJIEKYJISIPHAs TEOPHUs, TEOPUs DIECKTPOJIUTHUYECKOW IHUCCOLMALUU,
MPEJCTABIECHUS O HAYYHBIX METOJAX [MO3HAHUSA, B TOM YHCIIE DKCIIEPUMEHTAIBHBIX U TEOPETHU-
YCCKUX METOaaX UCCIICA0OBAHUA BECIICCTB U I/13y‘-I€HI/I$I XUMHUYCCKHUX peaKuHﬁ;

IIPEJICTaBICHUE O IEPUOANYECKOM 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB (paguyc aroma,
AIIEKTPOOTPHULIATEIBHOCTD), MPOCTHIX U CII0KHBIX BEILIECTB OT MOJIOXKEHHS 351eMeHToB B [lepuoau-
4ecKoll cucteMe (B MajbIX MEpUOJaX U INIABHBIX MOJTPYIIAaX) U 3JEKTPOHHOTO CTPOCHUS aTOMa;
YMEHHE OOBSICHITH CBS3b MOJIOKEHUS 31eMeHTa B [leproanueckoil cuctemMe ¢ 4YUCIOBBIMU XapakK-
TEPUCTHUKAMHM CTPOEHMsI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsj] siapa, oOlIee Yucio
AIIEKTPOHOB), paclpeeI€eHUEM AIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPeX
NEPUOJIOB, KM U KaJbLUs; KIAaCCUPUIIMPOBATH XUMUYECKUE 3JIEMEHTHI;

yMEHUE KJIACCU(DUIIMPOBATh XUMUYECKHUE AJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA U XUMHUYECKHE
peaKkuuu; ONpeENEIsATh BAJICHTHOCTh M CTENIEHb OKHUCICHUSI XUMUYECKUX 3JIEMEHTOB, BUJ XUMHUYE-
CKOM CBSI3U M THUIl KPUCTAJUIMYECKON CTPYKTYpPbI B COCIMHEHUSX, 3apsA/l MOHA, XapaKTep Cpeasl B
BOJIHBIX PAaCTBOPAX BEMIECTB (KUCIOT, OCHOBAHUM ), OKUCIUTENh U BOCCTAHOBUTEIB;

YMEHHE XapaKTepu30BaTh (HHU3MUECKHE W XMMHUYECKHUE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO,
030H, BOJIOPOJ, TpaduT, anma3, KpeMHHUM, a30T, ¢ocdop, cepa, XJIop, HATPpUH, KaJIuid, MarHui,
KabIUi, alIOMUHUHN, JKETIe30) U CIOXKHBIX BEIIECTB, B TOM YHCIIE X BOAHBIX PAacTBOPOB (BOJA,
aMMHaK, XJIOPOBOJIOPO/I, CEPOBOAOPO/I, OKCUIBI U THAPOKCUIBI MeTauioB | - ITA rpymm, amromu-
uus, meau (II), nunka, sxenesza (II u III), okcuast yraepoaa (II u 1IV), kpemuust (IV), azora u doc-
dopa (Il u V), cepwr (IV u VI), cepaucras, cepnas, a3otucras, a3otHas, GochopHas, yrojibHas,
KpEMHHUEBAsi KUCIOTA M UX COJIN); YMEHHE MPOTHO3UPOBATh U XapaKTEPH30BaTh CBONCTBA BEIICCTB
B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, IPUMCHECHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOKCTB,
BO3MOXXHOCTh TIPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX, BIUSHUE BEIICCTB
U XUMHUYECKHUX MPOLIECCOB Ha OPraHU3M YeJIOBEKa M OKPY’KAIOIIYI0 MPUPOJIHYIO CPEny;

YMEHHE COCTABJIATH MOJICKYJISIPHBIC M HIOHHBIC YPABHEHUS PEAKIINi (B TOM YUCIIEC PEaKIIUii HOHHO-
ro oOMeHa W OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIINi), WILTIOCTPUPYIOMIUX XUMUYECKUE
CBOICTBa M3YYEHHBIX KIJIACCOB/TPYIII HEOPTaHWYECKUX BEIIECTB, B TOM YHCIIE MOJTBEPKIAIOLINX
TeHETHYECKYIO B3aUMOCBSI3b MY HUMU;
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YMEHHUE BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAcCChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHYECKOI0 2JIEMEHTA B COCIUHEHNH, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIUYECTBO
BELIECTBA U €ro Maccy, 00bEM ra3oB; YMEHHE IIPOBOAUTH PACUEThl [0 YPABHEHMSIM XUMHUYECKUX
peakuuii ¥ HaXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM U MacCy peareéHTOB WM IPOJYKTOB PEAKLIUY;
BJIaJICHME OCHOBHBIMH METOJAMHM HAayYHOTO MO3HaHHs (HAOIIOJCHHE, N3MEPEHHUE, SKCIIEPUMEHT,
MOJICIIMPOBAHNE) TPU HM3YYEHUH BEUIECTB M XMMUYECKHX SIBICHUH;, yMeHHE c(HOpMYIHpOBAThH
npo0aeMy U NPEATOKHUTh IYTH €€ PEeLIeHUs; 3HaHHEe OCHOB 0e30IacHOl padoThl C XMMUYECKUMHU
BEIIECTBAMH, XMMUYECKON MOCY0H 1 1a00paTOPHBIM 000pyI0BaHHEM;

10) HAJIMYUE MPAKTUYCCKHUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBIICHHUA CICAYIOIMIUX XHMHYCCKHX

AKCIIEPUMEHTOB:
U3y4eHHe U olucaHue GU3NYECKUX CBOICTB BEIIECTB;

O3HAKOMJIEHUE C (PU3NYECKUMU U XUMUUYECKUMH SIBJICHUSMU;

OIIBITHI, WIUTIOCTPUPYIOIINE MPU3HAKU IPOTEKAHUS XUMUUECKUX PEaKIIHA;

u3yudeHue crocoOO0B pa3eseHUs CMeCei;

MOJTyYeHHE KUCIIOPO/ia U U3YUYE€HHUE €0 CBOWCTB,;

II0JIy4€HHUE BOJIOPOJA U U3YUYEHUE €r0 CBOMCTB;

MOJIyYEHHE YIIIEKUCIIOTO ra3a 1 U3y4E€HUE €ro CBONCTB;

[I0JIyY€HUE aMMHaKa U U3y4YeHHE €ro CBONCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAEICHHON MaCCOBOM JOJIEW PACTBOPEHHOTO

BEIIIECTBA;

UCCJIEIOBAHNE U ONMCAHNE CBOMCTB HEOPraHMYECKHUX BELIECTB Pa3INYHbIX KIIACCOB;
IPUMEHEHHE UHUKATOPOB (JIaKMyca, METHUIIOpaHXka U (eHon(TaaenHa) 1s onpeaeaeHus Xa-
pakTepa cpelibl B pacTBOPax KUCIIOT U LIEJIOYEH;

M3Y4YE€HHUE B3aMMOJECHCTBHUS KUCIOT C METallllaMi, OKCHJIaMU METAJUIOB, PACTBOPUMBIMU U He-
PacTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

IIOJIyYE€HUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIH;

ucclieioBaHre aM(pOTEPHbBIX CBOWCTB THAPOKCHUIOB ATFOMUHUS U IIMHKA;

pEelIeHNE 3KCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEIUHE-
HUY,

pelLIeHnEe YKCIEPUMEHTAIBHBIX 3314 10 TEME «DJIEKTPOIUTHIECKAS

JUCCOLIUALUSY;

pelIeHne SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHel1e HeMeTallIbl U UX COEANHEHU;
pelIeHne YKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BakHel1e MeTalibl U UX COEINHEHUS;

XUMUYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIIUE TPU3HAKH MPOTEKAHUS PEaKIIUi HOHHOTO 00-

MEHa;

® KayeCTBEHHBIE PEaKIMH Ha MPHUCYTCTBYIOIIUE B BOJHBIX pACTBOPAaX MOHBI: XJIOPUA-, OpoMuU-,
uoua-, cynedar-, pocdar-, kapooHAT-, CUIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMO-
HUS, MarHus, Kajablys, aTlOMUHUS, jkene3a (2+) u xkenesa (3+), meau (2-+), IMHKa,

® yMEHHE NpPEJCTaBIATh PE3YIbTaThl IKCIIEpUMEHTA B (hopMe BBIBOJIOB, OKA3aTEIbCTB, Ipadu-

KOB M TaOJUII U BBISBIISATH SMIUPUUYECKHE 3aKOHOMEPHOCTH;

11) BIIJICHUE TIpaBUIaMHU 0€3011aCHOTO OOpaIeHUs C BEIIECTBAMH, UCIIOIb3YEMBIMH B TIOBCETHEBHOM

JKU3HU, TIPAaBUJIAaMH TOBEACHHSI B LIEJISX COCPEKESHHS 30POBbSI U OKPYXKAIOIIECH MPUPOTHON cpe-
JIbl; TOHUMaHUE Bpe/a (0MacHOCTH) BO3ACHCTBUS HA )KUBBIE OPraHU3MbI OMPEACIICHHBIX BEIIECTB,
CIocoO0B YMEHBUICHHS] M MPEIOTBPALICHHUs] UX BPEIHOTO BO3ICHCTBHS; MOHMMAHHUE 3HAUYEHUS
JKUPOB, OCTTKOB, YTIIEBOAOB ISl OpPraHU3Ma YeIIOBEKa;



PABOYAS TTPOI'PAMMA 110 XUMUU crpanuna 15 u3 19

MamHasua

12) BJIaJACHHUEC OCHOBaMM XHUMHYECKOM T'paMOTHOCTH, BKJHO‘-IaIOH_Ieﬁ YMCHUC MMPaBHUJIbHO UCIIO0JIB30BATh

U3yUYCHHBIC BEIIECTBA M MaTepPHAIIbl (B TOM YMCIIC MUHEPAIBbHBIC YI0OpEHHS, METAIIJIBI U CIUIABHI,
MPOIYKTH TMEepepadOTKH MPUPOIHBIX HCTOYHUKOB YTIIEBOAOPOJOB (YIJIs, TPUPOTHOTO Tasa,
He(TH) B OBITY, CEIBCKOM XO35HCTBE, HA IPOU3BOICTRE;

13) YMCHHUC YCTAaHABJIMBATH CBA3HU MCIKAY PCaJIbHO Ha6JIIOI[aeMbIMI/I XUMHUYCCKUMMU ABJICHUAMU U IIPO-

[[eCCaMH, MPOUCXOAALUIMMU B MaKpO- M MHUKPOMHUPE, OOBACHATH MPHUUUHBI MHOTOOOpasus Be-
I1€CTB; YMEHHE HHTErPUPOBATh XUMUUECKUE 3HAHUS CO 3HAHUSMU JPYTUX y4EOHBIX IPEAMETOB;

14) npencraBnenue o chepax MpodeccHOHATBHOMN AeATETBHOCTH, CBA3aHHBIX C XUMMEH U COBpEMEH-

HBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTMDKCHHMSAX XUMHYECKOH HAayKH, YTO MO3BOJIUT 00Y-
YaIOIIMMCS pacCMaTpUBaTh XUMHIO Kak cepy cBoelt Oyayiei mpodeccnoHanbHOM eI TeTbHOCTH
U C/IeNaTh OCO3HAHHBIM BBIOOP XMMHHM Kak NPO(MIBHOrO MpeaMera Ipu Mepexojie Ha YpOBEHb
CpeaHero o0mero 0opa3oBaHus;

15) HaJIN4uc OIIbITa pa6OTBI C pa3jiIMYHbIMHU UCTOYHUKAMH I/IH(1)OpMaI_II/II/I 10 XMMHH (Haquaﬂ " Hay4-

1)

2)
3)

4)

S)

6)

HO-IIOITYJIAPpHAA JIUTECpaTypa, CJIOBapH, CIIPABOYHUKH, I/IHTepHeT'pecprBI); YMCHHC 00BEKTHUBHO
OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX, UX NPCBPALICHUAX U ITPAKTUYCCKOM IIPUMCHCHHUHU.

ITo yueoHOMY npeaMeTy « XuMHus» (Ha 6a30BOM YPOBHE, 10 KJaccaM):

8 KJIACC

packpoleamsb CmblCsl OCHOBHBIX XUMHWYCCKUX MMOHSATHH: aToOM, MOJICKYJIa, XHUMHYCCKHI OJICMCHT,

IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJAHOPOJIHAs), BAJICHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHAsl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAsl Mac-
ca, MaccoBas J0JIsI XUMMYECKOI'O 3JIEMEHTa B COCIUHEHUHU, MOJIAPHBIA 00bEM, OKCU, KUCIIOTa,
OCHOBaHUE, COJIb, AIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHCIEHUS, XMMHUECKasl peaklus, Kiac-
cU(UKAIMS PeaKIUi: peakluu COeTMHEHMsI, PEaKLUU Pa3I0KEeHUs, peaKkIM1 3aMelleHus], peak-
U 00- MEHa, dK30- U SHAOTEPMHUECKHUE PEaKIMM; TEIUIoBON 3 (eKT peakuuu; SApo aroma,
AJIEKTPOHHBIN CIIOM aroMa, aToOMHast OpOUTallb, paAuyC aToMa, XMMHUYECKas CBs3b, MOJIApHAs U
HenoJisipHasi KOBaJ€HTHasl CBsI3b, NOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MaccoBas J10Jis
BeIecTBa (IIPOLIEHTHAs! KOHLEHTPALHs) B PaCTBOPE;

UNIIOCMPUPOBAmMb B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX MOHATHH (cM. 1. 1) U IpUMEHATH 3TU
MIOHSITHS IIPH ONMCAHUM BELLIECTB U UX IIPEBPAILCHUI;

UCNOIbL306aMb XUMHUYECKYI0 CUMBOJIMKY JJII COCTaBieHHsI (OpMyJl BEIIECTB M ypaBHEHHUH Xu-
MUYECKHX PEaKLUi;

onpeoensims BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSIX; CTETIEHb OKHCIICHUS
AIIEMEHTOB B OMHAPHBIX COEAMHEHUSIX; MPUHATIC)KHOCTh BEUIECTB K ONPEAEIEHHOMY Kiaccy co-
€IMHEHUH 1o (opMysaM; BUJ XUMHUYECKOH CBSI3M (KOBaJEHTHAs M MOHHAs) B HEOPTaHUYECKUX
COETMHEHUSX;

PAacKpbleanib CMblCil HepI/IO,Z[I/I‘-ICCKOTO 3aKOHa I[ H. Menpene- epa: ACMOHCTPUPOBATHL IMOHHUMA-

HUE MePHOANMYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB OT WX IMOJIokeHus B [lepro-
JIMYECKOM CHCTEeME; 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y9YEHUs], 3aKOHa ABOTAIPO; ONUCHIBAMb U XApaKmepu3oeams TadIMIHYIO (op-
my Ilepuoanueckoil cUCTEMBbl XMMHUYECKUX 3JIE€MEHTOB: Pa3IMyaTh MOHATUS «TJIaBHAsI MOATPYI-
na (A-rpynna)» u «moboynast noarpynmna (b-rpymnmna)y», Mansie u OoNblInE MEPUOIBI; COOMHO-
cums 0003HAYCHUS, KOTOpBIe UMeIoTcs B Tabuuie «llepuoauueckas cucteMa XMMUYECKHX 3Je-
meHToB /. 1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XHMHUYECKHX
HJIEMEHTOB (COCTaB U 3apsij si/ipa, 0OIee YHCIIO MEKTPOHOB U paclpeesieHHe UX 10 AJIEKTPOH-
HBIM CJIOSIM);

Kaaccuuyupoeams XUMUYECKHE SJIEMEHTbI; HEOPIraHWYECKHUE BEIIECTBA; XUMHUUCCKUE PEaKIUH



7)

8)

9)

10)

11)

1)

2)
3)

4

5)

6)
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(110 YUCITy ¥ COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY 3P (PEKTY);
xapaxkmepuzoeams (onucviéams) OOLIUE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPKJ1asl ONMCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPABHEHMHM COOTBETCTBYIOIUX XUMHUYE-
CKHUX PEaKIIHA;

NPOCHO3UPO6AMb CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAaYECTBEHHOI'O COCTaBa; BO3MOYKHO-
CTH IPOTEKAHUS XUMUYECKUX MPEBPALLEHNUN B PA3JINYHBIX YCIOBUSAX;

8bIYUCAAMb OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYEO MacChl BELIECTB; MAacCOBYIO JOJIO
XUMHUYECKOI0 3JIeMeHTa 1o (GopMylie COeAMHEHUS; MAaCCOBYIO JIOJIIO BEUIECTBA B pacTBOPE; MpPO-
BOJUTB PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLINH;

npumensimb OCHOBHBIE ONEPAllUU MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o001IeHne, CUCTeMAaTH3aIHI0, KIaCCU(PUKAINIO, BBISABICHHE MPUYMHHO-CICICTBEHHBIX CBS3EH
— JUISI U3YYEHUSI CBOMCTB BEUIECTB U XMMUYECKUX PEAKLU; €CTECTBEHHO-HAYYHbIE METO/bI 110-
3HaHUSI — HAOII0JICHNE, U3MEPEHHE, MOACTHUPOBAHNE, SKCIIEPUMEHT (PEaTbHbIN U MBICIICHHBIN);
cedosams MpaBUIIaM TMOJb30BaHUS XUMUYECKOW MOCYAON M 1abOpaToOpHBIM 000pyI0BaHUEM, a
TaK)Ke MpaBuiaM oOpallleHusl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU 1O BBINOIHEHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYUYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB (BO-
Jopojia U KHUCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OINpPEACIIEHHOW MAacCOBOM J0JIe pacTBO-
PEHHOTO BEIIECTBA; INIAHUPOBATh U MPOBOJIUTh XMMHUUECKUE SKCIEPUMEHTHI IO PACIIO3HABAHUIO
pPacTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JTakMyc, (eHOI(TaTICHH, METHIIOPAHK

u ap.).

9 KJIACC

PACKpbl8ams CMblc/l OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTb, AIEKTPOOTPHIIA-
TEIbHOCTh, CTETIEHb OKUCIICHUS, XMMHYECKas peaklus, XMMHUYECKas CBA3b, TEIJIOBOU A(QeKT
PEaKIMU, MOJIb, MOJISIPHBIM 00BEM, PaCTBOP; AJIEKTPOIUTHI, HEAIECKTPOJIUTHI, IEKTPOIUTHUECKAS
JUCCOLIMAIMs, peaKIMu HOHHOTO 0OMeHa, KaTalu3aTop, XMMUYECKOe paBHOBeCHE, 00paTUMBIE U
HEOOpaTHMbIE peaKIH, OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, OKHCIUTEIb, BOCCTAHO-
BUTENb, OKUCIICHUE M BOCCTAHOBIIEHUE, AJJIOTPONHUS, aM(pPOTEpPHOCTh, XUMUYECKas CBA3b (KOBa-
JICHTHAsl, NOHHAsI, METAJNINYECKasi), KPUCTAJIIMYECKAsl PEIIETKA, KOPPO3Usl METAIIJIOB, CIUIABBI;
CKOPOCTbh XUMUYECKOM peakiuu, npeaenpHo nonycrumas konnentpanus (I1/1K) Bemecrtsa;
UNTIOCMPUPOBAMsb B3aUMOCBSA3b OCHOBHBIX XMMMYECKHX MOHATUH (CM. M. 1) U MpPUMEHSATHh 3TH
MOHSITHS ITPH ONTUCAHUH BEILIECTB U UX IPEBPAIICHUI;

UCNONb3086amMb XUMUYECKYIO0 CUMBOJIMKY JUISI COCTaBJICHUs! ()OpMYJ BEIECTB U ypaBHEHUH XU-
MHUYECKUX PEAKIN;

onpedenams BaJCHTHOCTb U CTENEHb OKHCICHHUS XUMHUYECKUX 3JIEMEHTOB B COCJUHEHHUSAX Pa3-
JUYHOTO COCTaBa; MPUHAIJIEKHOCTH BELIECTB K ONpPeeIEHHOMY KiIacCcy COelMHEeHuH 1o ¢popMmy-
JaM; BHJl XMMHUYECKOH CBS3U (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKas) B HE- OPraHUYECKHX CO-
eAMHEHMSIX; 3aps]l MOHA [0 XUMHUUYECKOH (popmyrie; XxapakTep cpellbl B BOJHBIX pacTBOpax Heop-
TFaHUYECKUX COEIUHEHUM, TUIl KPUCTAJUINYECKOMN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpvieams cmuica [lepuoguueckoro 3akona J[. . MenneneeBa U J€MOHCTPUPOBATH €r0 IMO-
HUMaHUE: ONUCbIBamsv U xapakmepuzogams Tadmuunyio ¢opmy lleproauueckoil cucteMsl Xu-
MHUYECKHUX 3JIEMEHTOB: pa3jinyaTh NOHATUS «TJaBHas noarpynna (A-rpymnmna)» u «obo4Has moj-
rpynmna (b-rpynmna)», Manbie u 60JbIINe TEPUOJIB; COOMHOCUMb 0003HAYCHUS, KOTOPbIE UMEIOT-
Csl B IEPUOANYECKOM TaOIMIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUSI aTOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB M 3apsij si/ipa, 00Iee YMCIIO IEKTPOHOB U pacIpeiesieHHe X M0 3JIEKTPOH-
HBIM CJIOSIM); 00bACHAMb O0OIIME 3aKOHOMEPHOCTH B M3MEHEHHMU CBOICTB 3JIEMEHTOB U UX CO-
€AMHEHUH B IIpeJieax MaJIbIX IEPUOO0B U INIaBHBIX MOATPYII C YUETOM CTPOECHHUS UX aTOMOB;
Kaaccuguyuposams XMMUYECKHE JIEMEHTbI; HEOPIraHUYECKHUE BEIECTBA; XUMHUECKUE PEAKIUH
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(1Mo YMCIly U COCTaBy y4YacTBYIOUIMX B PEAKIUH BELIECTB, MO TEIIOBOMY 3P QEKTy, M0 U3MEHe-
HUIO CTENCHEN OKHCICHHUS XUMUYECKUX 3JIEMEHTOB);

xXapaxkmepuzosams (onucbléamy) OOLIIME U CIEeHUPUIECKHe XMMUYECKUE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILECTB, MOATBEPKAAs ONMCAHUE PUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

cocmaensims YPaBHEHHsI MEKTPOJIUTUYECKON AUCCOLUALMM KUCIIOT, IEN0YEN U COJIEH; ITOJIHbIE
U COKpAIIEHHBIC YpaBHEHMS pe- aKIMii HOHHOTO OOMEHA; ypaBHEHHs peakiuil, MOATBEpKaato-
LIMX CYHIECTBOBAHUE F€HETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
PAackpviéams CYIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUUN IOCPEICTBOM COCTaBIIE-
HUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIIHiA;

NPOCHO3UPOBAMsb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI; BO3MOKHOCTU ITPOTEKAHMS
XMMHUUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHUSX;

6bIYUCAAMb OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIDHYKO MAacChl BELIECTB; MacCOBYIO OO
XMMUYECKOI0 3JIeMeHTa o (hop- Myse COeIMHEHMs; MAaCCOBYIO JOJIIO BELIECTBA B PacTBOPE;
IIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu;

cnedoséamsy MPaBUIaM OJIb30BAHUSA XUMHUUECKOM NOCY10i U J1a00paTOpHBIM 000pyI0BaHUEM, A
TaK)Ke MpaBuiaM oOpallleHusl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMUUYECKUX OMNBITOB 110 MOJYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB (aM-
MHUaKa U YIJIEKHCIIOro rasa);

npo6ooumsb PeaKkluy, MOATBEPKAAIOIINE KaUeCTBEHHBIH CO- CTaB Pa3JIMUHBIX BELIECTB: paclo-
3HABATh OMBITHBIM ITYTEM XJIOPHI- OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cunmkar-, cyiabdar-,
TUAPOKCUA-NOHBI, KATHOHBI AMMOHMSI M1 MOHBI U3yUYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B BOJ-
HBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

npuUMeHamb OCHOBHBIE OIIEpallUi MBICIUTEIbHON ACSITEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMATH3allNI0, BBISIBICHUE MPUYMHHO-CIIECTBEHHBIX CBA3EH — ISl M3Y4YEHUS
CBOWCTB BEIIECTB U XMMUYECKHX PEAKIIUI; eCTECTBEHHO-HAYYHbIE METO/bI TIO3HAHUS — HabJIto-
JIEHUE, U3MEpPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 kiacc (2 yaca* 34 Heneau = 68 yacoB)

n/n

KoanyecTBo ua-
COB, OTBOIUMO€E
HA U3yYeHue
TeMbl y4e0HOT 0
npeaMera, pa3-
aesaa

JlesATeILHOCTD
YUYHTEIS ¢ y4e-
TOM padoyeit
MPOrPaMMBbI
BOCITHUTAHUSA

0P/

Tema y4eOHOr0 3aHATHS 1OP

IToompenue, no-
pyueHue, cosna-
HUE CUTyaluil
ycrexa, noj-
[TepBoHavaIbHBIE XUMUYECKUE TTOHATHS 21y nepxKa, becena-
o0cyxaeHne
HOPM H TIPaBHUII,
YPOK-TIPAKTUKYM,
KBH3.

/subject/29/8/

IToompenue, mo-
py4eHue, co3Ja-
31y HHUe CUTyaluii
ycrexa, nof-
JIepKKa, becena-

Baxnerinve npencTaBuTeN HEOPraHUYECKUX

BEIIIECCTB /subject/29/8/

https://resh.edu.ru

https://resh.edu.ru
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n/n

Tema yueOHOr0 3aHATHS

KosuyecTBo ya-
COB, OTBOIMMOE
HA U3y4eHHue
TeMbl y4e0HOT 0
npeaMera, pas-
aena

JesATeJIbHOCTD
YUHTEJ ¢ yde-
TOM padoyeii
NMPOrpaMmbl
BOCIINTAHUS

0P/
1100])

obcyxaeHne
HOPM U [IPaBUII,
YPOK-TIPAKTHKYM,
KBHU3.

[lepnonnyeckuil 3aKOH U IEPUOIUYECKAS CUCTEMA
xumuueckux snementoB J[.M.Menneneesa. Ctpo-
€HHe aToMa

16 4y

[Toompenue, no-
pydeHue, co3aa-
HUE CUTyauui
ycrexa, moj-
JiepxKKa, becena-
obcyx)aeHne
HOPM H TIPaBHUII,
YPOK-TIPAaKTHKYM,
KBH3.

https://resh.edu.ru
/subject/29/8/

HUTOIO

68 u

9 kaacce (2 yaca* 34 Hegesiu = 68 yacos)

n/n

Tema yueOHOro 3aHATHUS

KoauyecTBo ya-
COB, OTBO/IMOE
Ha U3y4eHue
TeMbl y4eOHOT 0
npeaMera, pas-
aeya

JesiTeibHOCTH
YUYHTES ¢ y4e-
TOM padoueii
NMPOrpaMMbI
BOCIIUTAHUS

0P/
nor

BGHICCTBO U XUMHUYCCKasa pCaKkuus

17 4

[Hoourpenue, no-
pydeHue, co3aa-
HUE CUTyaluil
ycnexa, moJ-
JiepKKa, becena-
obcyxenue
HOPM U TIpaBuII,
YPOK-TIPaKTHKYM,
KBH3.

https://resh.edu.ru
/subject/29/9/

Hemeramie! 1 ux COCINHECHUA

24 4

IToompenue, no-
pydeHue, co3aa-
HUE CUTyaluil
ycrexa, noj-
IepxkKa, becena-
o0cyxaeHne
HOPM H TIPaBHUII,
YPOK-TIPAKTHKYM,
KBHU3.

https://resh.edu.ru
/subject/29/9/

MerTaisl 1 uX COCIUHCHUA

204

IToompenue, no-
pydeHue, co3na-
HUE CUTyaluil
ycrexa, noj-
JiepxkKa, becena-
o0cyKIeHne
HOPM H TIPaBHUJI,
YPOK-TIPAKTHKYM,
KBH3.

https://resh.edu.ru
/subject/29/9/
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KoaunuecTBo ua-
COB, OTBOJHMOE

JleATeJIbHOCTH

o0CyKIeHHE
HOPM H NIPaBUII,
YPOK-TIPAKTHKYM,
KBH3.

YHUTEJS C yde-
Ne HA U3yYeHue yHurem ¢ yue 0P/
Tema yueOHOrO0 3aHATHS TOM padoyeii
n/n TeMbl y4eOHOr0 aop
npexvera, pas- MPOrpPaMMBbI
P ’ BOCHUTAHUS
aena
[Toowupenue, no-
pydeHune, co3na-
HUE CUTyauuil
crexa, rnoj-
Y » 110 https://resh.edu.ru
4 XuMHS ¥ OKpYXKarolas cpeaa 74 ZJepxka, becena-

/subject/29/9/

UTOTO

68 u




