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L Cooepotcanue yuebHozo npeomema.

8 kuace.

Pazgea 1. OcHOBHBIE MOHATHS XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICTABJICHNH)

[Ipenmer xumun. XuMHs KaK 4acThb €CTECTBO3HaHMS. BeniecTBa u ux coiictBa. YnucThie BEMIECTBA U CMECH.
MeTtopl MO3HAHUS B XUMUU: HaOI0/IeHne, SKkciepuMeHT. [IpuemMsr 6e30macHo paboThl ¢ 000pyI0BaHHEM U
BeecTBaMu. CTpoeHue MiIaMeHH.

UYucrtele BemectBa U cMmecu. CriocoObl OUMCTKHM BEUIECTB: OTCTaMBaHME, (DUIBTPOBAHUE, BbIIIApPUBAHUE,
KpUCTAJIN3alus, AUCTWIIALMA. PU3ndeckrue U XUMHUYECKue siBJIeHMs. XuMUuyeckue peakuuu. [IpusHaku
XUMUYECKUX PEAKIIUN U YCIIOBHSI BOBHUKHOBEHUS U TEUCHUS XUMHUYCCKUX PEAKIIHi.

ATOMBI, MOJIEKYJIBI U HOHBI. BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYIISIPHOTO cTpoeHus. Kpucrammueckue u
amopdHubie BemecTBa. Kpucrainumueckue pelieTKu: HOHHAasg, aToMHas U MoJjekyispHas. IIpocteie u
CIOKHBIE BEIIECTBA. XUMHUYECKUU dJIEMEHT. MeTramisl ¥ HeMmeTauibl. ATOMHAs €IWHHIIA MAacChl.
OtHocuTenbHasi aToMHasi Macca.  SI3bIK XUMHM. 3HAaKM XUMHMYECKUX D3JEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. Xumuueckue (opmynbl. OTHOCUTENbHAs MOJIEKyNsipHas Macca. KauecTBeHHBIH U
KOJIMYECTBEHHBIM cocTaB BellecTBa. Bblumcienus no xumuueckuMm ¢opmynam. MaccoBas 1ods
XMMHUYECKOTO 3JIEMEHTA B CJIO0KHOM BEILIECTBE.

BanenTtHocTh xuMHueckux 3iaeMeHTOB. OmnpezeneHue BaJCHTHOCTH 3JEMEHTOB Mo ¢GopMyiaaM OMHApPHBIX
coenuHeHui. CocraBieHne XUMUYECKUX (GOpMYJT OMHAPHBIX COEIMHEHUH 10 BaJ€HTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YYE€HHE. 3aKOH COXpaHEHHs Macchl BemiecTB. JKu3Hb u AesTenbHOCTh M.B.
JlomoHOCOBa. XrMHuueckue ypaBHEHHsI. THUIIBI XMMUYECKUX PEAKIIMi.

Kucnopon. Haxoxnenue B mnpupone. Ilomyuenue kucinopojna B J1abOpaTOpuud M MPOMBIIUIEHHOCTH.
dusnyeckue W XUMHYECKHE CBoWcTBa Kuciopona. lopenme.  Oxcunel. IlpumeHeHue kucimopona.
KpyrosopoTr kucnopoga B npupone. O30H, amioTponusi kKuciaopojaa. Bo3ayx u ero cocra. 3amura
aTMOC(EepHOro BO3ayXa OT 3arpsi3HEHUH.

Bomopon. Haxoxnmenune B mpupozne. Ilomydenme Bomopoma B jabopaTopur W IPOMBIIUICHHOCTH.
duznyeckue U XMMHUYECKUE CBOMCTBa Bogopoaa. Bomopon — BoccraHoBUTENb. Mepbl 6€30MacHOCTH IpU
pabote ¢ BogopoaoM. [Ipumenenue Bogopoa.

Bopa. Mertonbl onpeneneHusi coctaBa BOAbl — aHaiIW3 M cuHTe3. Dusnueckue cBoicTBa BOoAbl. Boma B
MIPUPOJIE U CTIOCOOBI €€ OYUCTKHU. Adpanus BoAbl. XUMHUECKHUe cBoicTBa Bobl. [Ipumenenue Bojsl. Bona —
pactBopuTenb. PacTBOpUMOCTB BelecTs B Boje. MaccoBas 107151 paCTBOPEHHOTO BELIECTBA.
KonuuectBennbie oTHOmeHus B xumun. KoymmmuectBo BemecTBa. Moiib. Mossipaast Mmacca. 3akoH ABOTaJIpo.
MouisipHbiii 00beM ra3oB. OTHOCUTENbHAS IUIOTHOCTh T'a30B. OObEMHbBIE OTHOIICHHUSI Fa30B IPU XUMHUYECKUX
peakumsx.

Baxkneiiine kigacchl HEOpraHMYeCKHX coeAuHeHud. OKculpl: cocTaB, Kiaccuduxanus. OCHOBHbIE U
KHUCIIOTHbIE OKcuIbl. HomeHkiatypa okxcuioB. Puiznyeckue M XMMHUYECKHE CBOMCTBa, NOJIy4YeHHE U
MIPUMEHEHHE OKCUIOB.

I'unpoxcunpl. Knaccudukanus rugpokcuaos. OcHoBanus. Cocras. 1llenoun u HepacTBOpUMBIE OCHOBAHUS.
Homenknarypa. ®u3nueckrne U XMMUYECKHE CBOMCTBA OCHOBaHUW. Peakuus HelTpaimm3aumu. [lomyyenue u
MIPUMEHEHHE OCHOBAaHUN. AMDOTEPHBIE OKCHABI U THAPOKCHU/IBI.

Kucnotsl. Cocras. Knaccuduxanus. Homenknarypa. dusmyeckue M XUMHUYECKHE CBOMCTBA KHUCIOT.
BeITecHUTENBHBIN P METAJLIIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. ®dusudeckue cBOWCTBa cojieil. PacTBopuMocCTh coseit B
BOJIe. XMMHUYECKUE CBOMCTBA coJiel. CriocoObl osrydeHnust coield. [Ipumenenune coeid.

I'enernyeckas CBs3b MKy OCHOBHBIMU KJIaCCaMU HEOPraHUYECKUX COEAUHEHUN.

JdemoncTpanuu. O3HakoMIIeHHE ¢ 00pa3iamMu MPOCTHIX U CIOKHBIX BemecTB. CriocoObl OYMCTKU BEIIECTB:
KpUCTAJIM3alus, TUCTWILIALUSA, XpomaTorpadus. OnbIThl, NOATBEPXKIAIOLUINE 3aKOH COXPAaHEHUS Macchl
BEILIECTB.

[lonyuenue u coOupaHHe KHCIOpPOJAa METOJOM BBITECHEHHUS BO3AyXxa M Boibl. OmpeneneHue cocraBa
Bo3nyxa. Koanekyus negpmu, kameHno2o y2is u npooyKmos ux nepepadomku.

[Tonyuenue Bogopoa B annapate Kuna, npoepka BoAopo/ia Ha YUCTOTY, TOPEHUE BOJOPO/Ia, COOMpaHue
BOJIOPOJIa METOJIOM BBITECHEHUS BO31yXa W BOJBIL.

Amnanu3s Bojibl. CUHTE3 BO/JIBL.



3HAKOMCTBO ¢ 00pa3IiaMu OKCHIOB, KUCJIOT, OCHOBaHUH U coJield. HelTpanu3anus meénoun KUCIOTOM B
MIPUCYTCTBUU UHAUKATOPA.

JlabopaTopHble onbIThl. PaccMoTpeHre BELIECTB ¢ pa3IMuHbIMU (PU3NUYECKUMHU cBOMcTBaMu. Pa3nenenue
CMECH C NMOMOIIbI0 MarHuTa. [IpuMeps! pr3nueckux U XuMUYECKUX sBJIeHUH. Peakiuu, niuroctpupyomme
OCHOBHBIC NMPU3HAKU XapaKTEPHBIX peaknuu. Paznoxenne ocHoBHOTo kapoonata meau (II). Peakus
3aMEILEHUsI MEIU KEJIE30M.

O3znakomieHue ¢ oOpa3iaMu OKCHJIOB.

B3aumoneiictBue Bomopoaa ¢ okcuaom meau (11).

OnbIThI, MOATBEPKAAIOLINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHMI.

IIpakTHYeckue padoThI

[TpaBuna TexHuky 6€30MACHOCTH NP padOTe B XUMHUECKOM KaOuHeTe. O3HAKOMIJICHHE C JTA00OPATOPHBIM
000pyI0BaHHUEM.

OuncTka 3arps3HEHHON MOBapEeHHOMN COJIH.

[Tony4yenue u cBOMCTBA KUCIOPOA

[Tosydyenune Bo1opoaa U U3y4EHUE €r0 CBOMCTB.

[IpuroroBiieHne pacTBOPOB COJIEH C ONPEACIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA.

Pemenue skcriepuMeHTaIbHBIX 337124 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETUHEHUI.
Pacyernble 3a1a4n:

Brruncnenue oTHOCUTENTFHOM MOJIEKYIISIPHOM MacChl BelecTBa o Gopmysie. Berauncienue MaccoBoOi 10J1u
3JIEMEHTA B XMMHUYECKOM COEJUHEHHUH. Y CTAHOBJIEHUE MPOCTENIIe (OpMyIIbl BELIECTBA 10 MACCOBBIM
JIOJISIM 3JIEMEHTOB.

HaxoxaeHne MaccoBoii 107U pacTBOPEHHOTO BEIIECTBA B pacTBOpe. Brlunciienne Macchl paCTBOPEHHOTO
BEIECTBA U BOJIbI /U1 IPUTOTOBIIEHUSI PACTBOPA ONpPeAeIEHHON KOHLIEHTPALIHH.

OOBbEMHBIE OTHOLLIEHUS Ta30B NIPU XUMUYECKUX PEAKIIUIX.

Boruncnenus no XMMHYECKUM ypaBHEHUSIM Macchl, 00bEMa M KOJIMYECTBA BELIECTBA OJHOIO U3 IPOIYKTOB
peaxkuu Mo Macce UCXOAHOT0 BellecTBa, 00BbEMY MM KOJMYECTBY BEIIECTBA, COAEPIKALLET0 ONpPEeAEIEHHYIO
JIOJTO TIPUMECEH.

Pa3nes 2. Ileppoguyeckuii 3aKoH U NepuouvecKasi cucteMa XuMuueckux 3jaemeHToB 1. H.
Menaeneesa. CTpoenue aroma.

[lepBpie MOMBITKH KiIaccH(UKALMM XMMHUYECKUX 3J1€MEHTOB. lloHATHE O rpynmax CXOJHBIX 3JIEMEHTOB.
EcrecTBeHHBIE CEMENCTBA LIEIOYHBIX METAJUIOB M TAJIOT€HOB. biaropojaHeie rasel. lleproanyecknii 3akoH
JN.M.Menneneesa. Ilepuoauueckasi cucreMa Kak €CTECTBEHHO — HaydHas KiacCU(UKaLMs XUMUYECKUX
aneMeHToB. TabnuyHast (opma mpeicTaBlieHUs KilaccU(UKAMU XUMHUYECKUX 3jieMeHToB. CTpyKTypa
tabnuuel «Ilepuoanueckas cucrema xumuueckux sinemeHToB .M. MenaeneeBa» (kopotkas gopma): A- u
b- rpynmel, nepuoapr. @u3nyeckuii CMBICI TOPSAIKOBOTO AJIEMEHTa, HOMepa TMeprojia, Homepa TPyIbl (a7
AJIEMEHTOB A-TpyI).

CrpoeHue atoma: SApo U 3EKTpOHHAasA 000s104yka. CocTaB aTOMHBIX sJIep: HIPOTOHBI U HEUTPOHBI. M30TOMBI.
3aps aTOMHOIO si/ipa, MacCOBO€ YHMCJO, OTHOCUTENbHas aromMHas macca. CoBpemeHHas (GOpMyJIHpOBKa
MOHATHS «XUMHUYECKUHN IIEMEHT.

DnexTpoHHas 000J0YKa aroMa: MOHATHE 00 SHEPreTUYeCKOM YPOBHE (AJIIEKTPOHHOM CIIOE), €ro €MKOCTH.
3anojgHeHHe 3JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IEPBOrO — TpeThero mnepuojaoB. CoBpeMeHHas
(dbopMyIupoOBKa NEPUOAUUECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayuneie goctwxkenus JI.M. MenaeneeBa: ucnpabieHue
OTHOCHUTEJIbHBIX aTOMHBIX Macc, Mpe/ICKa3aHHe CYLIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB, IEPECTaHOBKU
XUMUYECKUX OJJIEMEHTOB B Inepuoaudyeckod cucreme. JKusHp u pearenpHocTh J[.M. Menneneesa.
JdemoHcTpauum:

duznyeckue CBOICTBA 1IETOYHBIX METAJIIOB. B3auMoeiicTBre OKCHI0B HaTpusl, MarHus, pocdopa, cepsl ¢
BOJIOM, HCCIEAOBAHUE CBOWCTB IIOJIYYEHHBIX MNPOAYKTOB. B3ammojneicTBue HaTpuss M KajlHus C BOJOM.
dusndecKkue CBONCTBA TAIOIeHOB. B3anMoielicTBre alfOMUHUS C XJIOPOM, OpOMOM U HOJIOM.

Paznen 3. Ctpoenue BemecTna.

DNEKTPOOTPULIATENBHOCTh XUMUYECKHX 2JIEMEHTOB. OCHOBHbBIE BUABI XMMUYECKOM CBSI3U: KOBaJEHTHAs
HEMNoJIIpHasi, KOBaJICHTHasl IMOJISIpHAas, MOHHAasA. BaJeHTHOCTh 3JE€MEHTOB B CBETE 3JIEKTPOHHON TEOPHHU.
Crenens okucienus. [IpaBuia onpeneneHus creneHeil OKUCIEHUs SIEMEHTOB.
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JdemoHcTpauum:
CormnocraBiieHue (1)I/ISI/IKO-XI/IMI/IT-IGCKI/IX CBOIICTB COGI[I/IHGHI/Iﬁ C KOBAJICHTHBIMHU U NOHHBIMU CBSA35IMU.

9 kiace.

Pazjnen 1. MHoroo6pasue XuMHUYECKUX peaKIIuii.

Knaccudpukanus XuMUYECKUX peaklUil: peakluuu COEAMHEHMsS, pasJIOKEHHUs, 3aMmelleHus, oOMeHa.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTENb, IPOLIECCHl OKHUCIEHUS H
BoccTaHoBNieHUs. CocTaBieHHE YpPaBHEHUN OKHCIUTENIBHO -BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIIbIO
METO/1a AJIEKTPOHHOTO OajlaHca.

TemnoBble 3(p¢eKThl XUMHUYECKUX peakiuil. DK30TEepMUYECKHE U SHAOTEPMHYECKHE PEaKLHUU.
TepmoxuMmuueckre ypaBHeHuUs. PacyeTsl 1o TEpMOXUMUYECKUM YPaBHEHUSIM.

CKOpOCTh XMMHUYECKUX peakluil. @aKkTOphl, BIUSIOIINE HA CKOPOCTh XUMUUYECKUX PEaKIUil.
[lepBoHauanbHOE NMPEACTABICHUE O KaTAJIA3E.

Oo6patumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMHYECKUE PEaKUU B BOAHBIX PacTBOpaxX. DJIEKTPOJIUTHI U HEANEKTPOJIUThl. MloHbl. KaTHOHBI U aHUOHBI.
I'unpatHas Teopusi pacTBOPOB. DIEKTPOIUTHUECKAs AUCCOLMALUS KUCIOT, OCHOBaHUH U coseil. CinalObie u
CuiIbHBIE AMeKTposuThl. CteneHs nuccouumanuu. CTeNneHb auccolManuu. Peakuum HMOHHOTO OOMEHa.
VYcnoBus TeueHUs peakiuid HMOHHOTO OOMEHa 10 KOHIA. XHWMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKUX COEIMHEHUHM B CBETE NPEJICTaBICHUN 00 3JIEKTPOIUTUYECKON JUCCOLMAlUU U
OKHCIIUTEIBHO-BOCCTAHOBUTEINBHBIX peakuuii. [lonaTue o ruaposmse conen.

JdemoHcTpauum:

[IpuMepsl 3K30- ¥ S3HIOTEPMHUYECKUX PEAKIIUH.

B3anMopelicTBre IMHKA € COJITHOM M YKCYCHOM KHCIOTOW. B3anmmojeicTBre IrpaHyIupOBaHHOTO LIMHKA U
[UHKOBOM IILLIN C COJITHOUN KUCIIOTOMH.

Bs3aunmoneiictBue okcuna menu (I1) ¢ cepHOit KMCIOTOM pa3HOM KOHIICHTPAIMH MPU Pa3HBIX TEMIIepaTypax.
['opeHue yris B KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTE.

['opeHue cepsl B pacIlIaBIEHHOMN CEUTPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUYECKYIO IPOBOAUMOCTb.

JIBM)KEHHE HOHOB B MJIEKTPUYECKOM I10JIE.

IIpakTHyeckune padoThI:

N3yuenune BIMAHNSA yCIOBUN IPOBEACHUS XUMUYECKOM PEAKIUU Ha €€ CKOPOCTb.

Pemenne skcnepuMeHTaNbHBIX 3a1a49 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUN KaK AJICKTPOJIUTOBY
JlabopaTopHble ONBITHI:

Peakuuu o6MeHa Mexay pacTBOpaMH JIEKTPOJIUTOB

Pacyernble 3a1a4u: BeruucieHus 1o TEpMOXMMUYECKUM YPABHEHUSAM PEaKIUH.

Paznen 2. MHoroo6pa3sue BelecTB.

Hemerannbl. Nanorensl. [lonoxxkeHue B NMEPUOAMYECKON CHUCTEME XMMHUYECKUX SJIEMEHTOB, CTPOCHUE HUX
atoMoB. Haxoxnenue B mnpupone. dusznueckne M XUMHYECKHME CBOMCTBa rajoreHoB. l[losydenue wu
IIPUMEHEHHE TAJOTeHOB. Xjop. Puznueckue M XUMHUYECKHE CBOMCTBa xyopa. [IpumeHeHme xiopa.
XnopoBogopoa. Guznueckue croiictBa. [lonmydenue. Consnnas kuciora u e€ coyn. KauecTBeHHas peakius
Ha XJIOpUJ-UOHBI. Pacnio3HaBaHue Xj10pua0B, OpOMHIOB, HOJHUIOB.

Kucnopon u cepa. Ionoxxenune kucnopoma u cepol B [ICX3, ctpoenne ux aromos. Cepa. AJIIOTPOTIUS CEPHI.
dusnueckue W xuMuueckwe cBoiicTBa. Haxoxxnenue B mpupogne. [Ipumenenme cepsl. CepoBoaOPOSI.
CepoBojioposiHas kucinotra u ee conu. KadectBeHHast peakuusi Ha cynb@uua-uonbl. Oxcun cepol (IV).
Ouznyeckue u xumuueckue cpoiictBa. [lpumenenue. CepHucras kuciora u ee conu. KadecTBeHHas
peakuus Ha cynbhuT-uoHel. Okcun cepol (VI). CepHast kucinora. XuMUYECKHE CBOMCTBA pa30aBICHHON U
KOHLIEHTPUPOBaHHOM cepHOM KuciaoThl. KauecTBeHHas peakius Ha cyiabdar-uoHbl. XUMHUUECKHE peaKkiuu,
JIe)KaIIue B OCHOBE MOJyYEHUsI CEPHOM KHUCIOTHI B IPOMBIIIIIEHHOCTH. [I[puMeHeHe CEpHON KHCIIOTHI.

Azotr u Qocdop. Ilomoxxkenne azora u ocdopa B [ICXD, crpoeHne ux aroMoB. A30T, pusnyeckue u
XMUMHUYECKHE CBOICTBA, OJMydeHHe U npuMeHeHue. KpyrosopoT azoTa B nmpupoje. AMMuUak: Gusndeckue u
XMUMHUYECKHUE CBOMCTBA, MoiydyeHue U npumeHeHue. Cosm aMMOHHS. A30THas KUCJIOTa M €€ CBOMCTBA.
OxucauTenbHble CBOMCTBA a30THOM KUCIOTHI. [loiydeHne a30THOM KHUCIOTHI B J1abopaTopuu. XUMUYECKHE



peaKkuuu, JIeKAIIMe B OCHOBE MOJYYEHHUSI a30THOM KHUCJIOTHI B IMPOMBIIUICHHOCTH. [IpuMeHeHne a30THOM
KuCJIOTHL. CoJIM a30THOM KHUCIIOTHI U UX TIPUMEHEHHE. A30THBIC YA0OpPEHUSI.

®ochop. Amnorponusi hochopa. Ousnueckue u xumuueckne cBorctBa ocdopa. Oxcun docdopa (V).
Optodocdopnas kucnora u ee cosu. ochopHsie y1o0opeHus.

VYranepon u kpemuuid. Ilonoxenue yriepona u kpemuus B IICXD, crpoeHue ux aroMoB. YTJEpoOA.
Amnorponusi yriepona. Duzndeckue W XMMHUYECKHME CBOWCTBA yriepona. AacopOrus. YrapHbIA ras,
CBOMCTBA M (PU3MOJOTUYECKOE JEHCTBUE HAa OpraHU3M. YTJEKHUCIbIN ras. YrosbHas KHCIOTa U €€ COJIU.
KauecTtBenHnsle peakuuu Ha kapOoHaT-HOHBL. KpyroBopot yriepoaa B npupoje. Opranuyeckue coelMHeHus
yriiepoaa.

Kpemuuii. Oxcun kpemuus (VI). Kpemnueas kucnota u ee conu. Cmexno. L[lemenm.

Mertamnsl. [lonoxxenne metamoB B [ICXD JI.M.MenneneeBa, ctpoeHue UX aTOMOB. MeTauinyeckast CBA3b.
dusznueckue CBOMCTBA METAJIOB. Psl aKTUBHOCTH META/IOB. XMMHYECKHE CBOMCTBAa MeramioB. OOmue
crocoObl momydyeHus MertamwioB. CmiaBbl MetamwioB.  lllenounsle Meramibl. [losioskeHne IIETOYHBIX
METAJUIOB B IIEPUOJNYECKON CHCTEME, CTpOEHHE UX aToOMOB. Haxoxkaenue B npupoje. Maruuii U KajapLuu,
WX BaXHEHIne coennuenns. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHCHHS.

Amomunnii. [lonoxkenne anrOMHHUA B MEPUOJMYECKON CHUCTEME, CTpOeHHE ero atoma. HaxoxaeHue B
npuposae. dusnyeckne M XUMUYECKHE CBOWCTBAa altOMHHMS. AMQPOTEpPHOCTb OKCHAA U TUIAPOKCHIA
QITFOMUHUSL.

Keneszo. [lonoxxenue xene3a B MEPUOJUUYECKON CUCTEME, CTpOEHUE ero aroma. HaxoxaeHue B mpupo/e.
du3nyYeCcKre U XMMHUYECKHME CBOMCTBA jkele3a. BakHelire coeIMHEHUs JKeye3a: OKCUbI, THAPOKCHIBI U
cosmm xkene3a (II) u xenesza (I11). KauecTtBenHbIe peakiiny Ha HOHBI.

JdemoHncTpauum:

@u3nyecKue CBOMCTBA FAJION€HOB.

[Tonyuenue xJI0poBOIOPOJAa U PACTBOPEHHE €TI0 B BOJIE.

AnnotponHsie Moaupukanuu cepbl. OO0pa3ibl NPUPOIHBIX CYJIb(PHUI0B U CYIb(PaATOB.

[lonyuenue amMmmMuaka U ero pactBopeHue B Boje. O3HaKOMJIeHHE C 0Opa3liaMH IPUPOJIHBIX HUTPATOB,
¢docdaros

Monenu KpucTaUIMYECKUX PemE€ToK anMasa v rpadura. 3HaKOMCTBO ¢ 0Opa3aMu MPUPOIHBIX KapOOHATOB
U CHJIMKAaTOB

3HaKOMCTBO ¢ oOpa3laMu Ba)XHEHIINUX COCAUHEHWHM HATpHs, Kalus, NPUPOIHBIX COCIMHEHUN KaJbIus,
pyJdamu Kelie3a, COEIMHEHUSMU alloMUHMs. B3anMopelicTBUE LIEIOYHBIX, HIEJIOYHO3EMETbHBIX METAJIOB
1 aIOMUHUS ¢ BoAoN. CxKUTraHue ene3a B KUCIOPOJIE U XJIOPE.

IIpakTHyeckune padoThI:

[Tonydyenue COJISTHOM KUCIOTHI M U3y4EHUE €€ CBOWCTB.

Pemenue sxcniepuMeHTalIbHBIX 337a4 110 TeMe «Kuciopos u cepa»

[Tonyuenue ammuaka u U3y4e€HUE €ro CBOMCTB.

[Tonyuenue oxcuaa yraepoaa (IV) u uzyuenue ero coiicts. PacnosnaBanue kapOoHaToOB.

Pemenue 3xcriepuMeHTaIbHBIX 33]1a4 110 TeMe «MeTasulbl M UX COETUHEHUS.

JlabopaTopHble ONBITHI:

BriTecHeHue rajnoreHaMu Jpyr Jpyra u3 pacTBOPOB MX COECIUHEHHI.

KauectBennsie peakiuu cynbdu-, cyibur- u cynbdar- HOHOB B pacTBOpE.

O3HakoMJieHHEe ¢ 00pa3liaMu cepbl U €€ IPUPOIHBIMU COEAUHEHUSIMHU.

BsauMmonelicTBre coneil aMMOHHS CO IIEJIOYaMU.

KauecTBeHHbIe peakiiuy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakuusi Ha yriIeKUCIbIN Ta3.

N3yuenue oOpa3uoB MeTaysioB. B3aummojeiicTBue MeTamioB ¢ pactBopamu cosied. O3HaKOMJIEHHE CO
CBOMCTBaMH M IpeBpallleHUusIMU KapOOHATOB M ruapokapOoHaToB. [losiyueHue rugpokcujia allOMUHUS U
B3aMMOJICMCTBHE €0 C KUCIOTaMU U 1iesoyamMu. KauecTBEHHbIE peakii Ha HOHBI Fe*" u Fe*”

Pacyernble 3a1a4n:

Bbruncnenuss mo XMMHUYECKMM YpaBHEHHSIM Macchl, 00bE€Ma WJIM KOJMYECTBAa BEIIECTBA OJIHOTO M3
MIPOJIYKTOB pEeaKluu MO Macce MCXOJHOTO BElIeCTBAa, 00BEMY WM KOJIMYECTBY BEIIECTBA, COAEPIKALIETO
ONPEAEIEHHYIO OO0 MPUMECEH.

Paznen 3. KpaTkuii 0030p BaskHeHIINX OPraHM4ecKuX BellecTB.
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[Ipeamer opranndeckoit xumuu. Heopranmdeckue u OpraHu4eCKUe COEIMHEHMS. YTIIEPOJ — OCHOBA KM3HU
Ha 3emiie. OCOOEHHOCTH CTPOSHHUS aTOMa yriepo/ia B OPraHuueCKUX COCAMHEHUSX.

VYraesomoponsl. IlpenenbHbie yriieBogoponbl. MeTtaH, 3TaH, OpomaH — NPOCTEHIIME MPEICTaBUTEIN
Mpe/iebHBIX YriIeBO10poA0B. CTPYKTypHBIE GOPMYIIbI YIIEBOAOPOJOB. | OMOIOrH4eCcKUil psiji MpeaeTIbHbIX
yraeBoaopooB. ['omonoru. dusndeckre 1 XUMHUYECKUE CBOMCTBA MpPENEbHBIX YIIIEBOJOPOA0B. Peakuuu
ropeHus u 3amenieHus. Haxoxxienue B npupo/ie npeaeabHbIX yriieBo1opoa0B. [IlpuMenenue metana.
HenpenenbHble yrieBogopoabl. DTHICHOBBIA Psii HENMPEIENIbHBIX YIIeBOAOPOI0B. DTiieH. dusnueckue u
XUMUYECKHE CBOMCTBA 3THIICHA.

AIETUIICHOBBIN PsiI HEMPENSNbHBIX yriaeBogopoaoB. AmetwieH. CpoiicTBa aneruieHa. lIpumeneHue
aleTUIeHa.

[IpousBoanbie yrieBoaoponoB. KpaTkuii 0030p OpPraHMYECKHX COCAMHEHHWH: OJHOATOMHBIC CIHPTHI,
KapOOHOBbIE KHUCIOTHI, CJIOXHBIE 3(UpPBI, XKUPbHI, YIJIEBOJbl, AMHHOKUCIOTHL, Oenku. Poib OenkoB B
OpraHusMe.

[ToHsiTHE O BBICOKOMOJIEKYISPHBIX BemiecTBax. CTPyKTypa MOJIMMEPOB: MOHOMEp, HOJIUMED, CTPYKTYpHOE
3BEHO, CTENEHb NouuMepu3anuu. IloausTuneH, noaunponusieH, NoJMBUHUIXIOPU.

JdemoHcTpauum:

Mopnenu MoJieKkysl OpraHM4ecKHX coeluHeHUW. ['opeHue yrieBoJopoJoB M OOHapyKeHUE MPOIYKTOB HX
ropenusi. KauectBennas peakuus Ha stuiieH. [lomyuenue stusiena.

PactBopenue sTmiioBoro cnvpTa B Bojie. PacTtBopeHue rimuepuHa B BOJe€.

[lonydeHnue u CcBOWCTBA YKCYCHOM KHUCIOTHI. lccienoBaHne CBOMCTB >KMPOB: PACTBOPUMOCTb B BOJE U
OpPraHUYECKUX PACTBOPUTEIISX.

KauecTBeHHbIE peaki[uu Ha [JIIOKO3Yy U KpaxMmal.

O3HakoMJieHHEe ¢ 00pa3liaMu U3JENIUi U3 MOJIMATHIICHA, TIOJUIPOIIIEHA, MOJUBUHIIXJIOPUIA.
[IpakTrueckue paboOThl CrPyNIUPOBAHbI B OJI0KH —XUMHUYECKUE TPAKTUKYMbI, KOTOPBIE CIIY’KaT HE TOJIBKO
CPEJCTBOM 3aKpEIIEHUsI YMEHUN U HaBBIKOB, HO TAK)K€ U CPEJICTBOM KOHTPOJISI 382 KAUECTBOM UX
c(hopMUPOBAHHOCTH.

Ne Pa3neinbl, TeMbI KoaunuyecTBO 4acoB
n/n ABTOpCKAast AjanTuBHas
nporpamMmma padouast
nporpaMmma

8 kiace

I OcHOBHBIC NOHATHS XUMUH (YPOBEHb AaTOMHO- 514 514
MOJICKYJISIPHBIX MPEACTABJIEHUI)

1 IlepBoHayanbHBIE XUMUYECKHUE ITOHATHS 204 204

2 Kucnopon. ['openune S4 S4

3 Bonopon 34 34

4 Bopa. PactBopsl 74 74

5 KonndecTBeHHbIE OTHOLICHUS! B XUMHH S4 S4

6 OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTMHECHUIM 11u 11g

I Ilepuoanyecknii 3aKOH M NepUOIMYECKAs] CHCTEMA T4 T4
xumuvecknx iemeHToB /. . MenneseeBa. CtpoeHune atoma

7 [lepnoanuecKkuil 3aKOH U CTPOCHHUE aTOMa 74 74

III | Crpoenue BemecTBa. XUMHYECKasl CBSA3b 74 104

8 Ctpoenue BemecTra. XMMHUECKas CBI3b T4 104
Pe3epBHOe Bpemsi S4 ---

HNUTOI'O: 70u. 68u.

9 xJiace

I MHoroo6pa3ue XdkMH4eCKHX PeaKIHii 154 154

1 Knaccuukanust XUMHYECKHX peaKiii 64 64

2 XUMHUYECKHE PEaKIIMU B BOJHBIX PACTBOPAX 94 94

11 MHoroo0pa3ue BeecTs 43y 43y

3 ["astorensl S4 S4




4 Kucnopon u cepa 84 84

5 Azot u pochop Ou Ou

6 VYriepon u KpeMHUM 84 84

7 OO6mme CBOMCTBA METAJNIOB 134 134

III | Kparkuii 0030p BaxHeHIIMX OPraHUYeCKHUX BelIeCTB 94 104

8 [lepBoHauanpHBIC IPEACTaBICHUS 00 OPraHWYECKUX BemecTBax | 99 104
Pe3epBHOe Bpems 34 ---

NUTOIO: 704. 68u.

HUTOI'O: 1404 1364

2. Temamuueckoe naanuposanuec onpeoeieHuem 0CHOBHbIX 6U008 YUeOHOIl 0eameabHOCIU.

8 knacc (2u ¢ neoenr, ecezo 684)

Tembl, BXxoasiliue B pa3aebl
pabo4eii mporpamMmbl

OcHoBHOE€ CoICpPKaHUE 10
TeMaM

XapaKkTepuCcTHKA OCHOBHBIX
BU/IOB /1eATEJIbHOCTH YYCHUKA
(Ha ypoBHE y4eOHBbIX AeHCTBHI)

Paszpnen 1. OcHOBHBIE NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NpeAcTaBaeHnii) (514)

Tema 1. IlepBoHauyanbHbIe
XuMHuueckue noHATHs (204)

1.Ilpeamer xumuu. XuMus Kak 4acThb
ecTecTBO3HaHUA. BemectBa u ux
CBOIICTBA.

2. MeTto/ibl MO3HAHUS B XUMHH.

3. IIpakTnyeckas padora 1. IIpuémsl
0e301acHO paboThI ¢ 000PYJOBAHUEM U
BemectBamu. CTpoeHHE ITaMeHH.

4. Yucrele BemecTBa U cMecH. CriocoOsI
OYHUCTKH BEIIECTB. OTCTAMBAHUE,
(GWIbTpOBaHKE, BHIIAPUBAHUE,
KPUCTAJLTU3AITUS, TUCTUILISIINS.

5. lIpakTnyeckas padora 2. OuncTka
3arpsA3HEHHON MTOBAPEHHOM COJH.

6. OM3MYECKUE U XUMUYUCCKHE ABJICHU.
XUMHUYECKUE PEAKIIUH.

JdemoncTpauun. O3HaKOMIIEHHUE C
71200paTOPHBIM 000PYIOBaHUEM;
pUEMBI O€30MacHOM PabOTHI C HAM.
CrocoObl OYHUCTKHU BEIIECTB:
KPUCTAJLTU3AITUS, TUCTUILISIINS.
Harpesanue caxapa. HarpeBanue
napaduHa. ['openue napaduna.
BsaumMoneiicTBrue pacTBOpOB: kKapOoOHATa
HATPUS ¥ COJSTHOM KHMCIIOTHI, CyibdaTta
menu (IT) m runpokcuaa HaTpus.
BaumoneiicTBue cBEXEOCAKIEHHOTO
runpokcuna menu (I1) ¢ pactBopom
TUTFOKO3BI ITPH OOBIYHBIX YCIOBUAX U IPU
HarpeBaHMU.

JladopaTopHble onbIThl. PaccMoTpenue
BEIIECTB C Pa3IMYHBIMHU (PU3MICCKUMU
cBoiicTBamu. Pa3nenenue cmecu ¢
MTOMOIITBI0 MarauTa. [TpumMepbl

(l)I/ISI/I‘IeCKI/IX M XUMUYECKHUX SIBJICHUI.

7. ATOMBI, MOJIEKYJIBl U HOHBI.

8. BemecTBa MONEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
Kpucrannuueckue pemeéTku.

9. IlpocTeie U CIOXKHBIE BEIIECTBRA.
XUMHUUYECKHE DIIEMEHTRI. MeTajlibl U
HEMETaJIJIbI.

10. SI3pIk XMMUH. 3HAKH XUMHYECKUX
a5eMeHTOB. OTHOCUTEIbHAS aTOMHAs
Macca.

11. 3aK0OH IMOCTOSHCTBA COCTaBa
BEIIECTB.

12. Xumuueckue GopMyJIbl.

Pasnuuath nmpeaMeTsl H3yUeHUs
€CTeCTBEHHBIX Hayk. Habmonats
CBOMCTBA BEHICCTB U MX U3MEHEHHUS B
XOJIC XUMHYECKHUX PEAKIUi. Y IUThCsI
MPOBOJIUTH XUMHUYECKUI SKCIIEPUMEHT.
Co0umtoaath npaBUiIa TEXHUKH
6e3omacHoctr. OKa3bIBaTh MEPBYIO
TIOMOIIIb TIPH OTPABIICHHUSX, O)KOTaX U
TpaBMax, CBA3aHHBIX C PEAKTUBAMH H
71200paTOPHBIM 000PYJOBAHHEM.
3HaKOMUTHCS C JTa0OPATOPHBIM
obopynoBanueM. 3ydats cTpoeHue
TUTAMEHH, BBIIBHUTAS THIIOTE3bI U
MPOBEPsIsSE UX IKCIEPUMEHTATBHO.
Pa3nuuath MOHATHS «IUCTOE BEIIECTBOM
U «CMECh BEIECTB». YMETh pa3ieisiTh
CMECH METOJIaMH OTCTaUBaHH,
(bUIBTPOBAHUS U BBIMAPUBAHHSL.
Pasnnuath Qu3NUECKHE U XUMUYECKUE
sBeHus. OnpeaensaTh NPU3HAKH
XUMHYIECKHX peakiuii. DUKCHPOBATh B
TeTpaay HaOIoIaeMble IPH3HAKN
XUMHYIECKUX PEaKIHii.

PaznuyaTh MOHATHS «aTOM,
«MOJIEKYJIay, «XUMHUECKUHN dJIEMEHT),
«HOHY», «3JIEMEHTAPHBIE YACTHUIIBD.
PaszmnuaTh NOHSATHS «BEIIECTBA MO-
JIEKYJIIPHOTO CTPOSHUS» U «BEIIECTBA
HEMOJIEKYJISIPHOTO CTPOCHHUSY.
DopMyIUpPOBATH ONpeIeTIEeHUE TTOHITH
CKPUCTAJUTMYECKUE PEIIETKI.
OOBACHATH 3aBUCUMOCTEL CBOICTB
BEIIECTBA OT THIA €T'0 KPUCTAIITUIECKON
peleETKu.

OrnpenensiTh OTHOCUTEIBHYIO aTOMHYIO
Maccy 3JEMEHTOB M BaJICHTHOCTh
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OrtHocuTenbHast MOJIEKYJsIpHas Macca.
KauecTBeHHBIH 1 KOJTMYECTBEHHBIN
COCTaB BEIIECTBA.

13.MaccoBas 101151 XUMHYECKOTO

OJICMCHTA B COCAMHCHUU.

14. BaneHTHOCTh XUMHUYECKUX
aieMeHnToB. OnpeeneHue BaJeHTHOCTH
AJIEMEHTOB 110 hopMysiaM OMHAPHBIX
CcOoeTMHEHU.

15.CocraBienre XuMH4ecKux GopMysa
OMHAPHBIX COCIUHEHUN 10 BAJICHTHOCTH.
16. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

17. 3aKoH COXpaHEHUS MacChl BEIIECTB.
18. XuMunueckue ypaBHEHHUS.

19. Tunsl XUMHYECKUX PEAKITUI.

20. KonTpompHast paboTta 1o TeMe
«ITepBoHaYaTbHBIC XUMUYIECCKHE
TTOHSITHSI.

JdemoHcTpamuu. [IpuMepbl MPOCTHIX U
CJIOXKHBIX BEIIIECTB B Pa3HBIX arperaTHhIX
cocrosHusAX. [1lapocTep)KHEeBbIE MOIEITH
MOJICKYJI ME€TaHa, aMMHaKa, BOJIBI,
XJIOPOBOAOpOa, okcuaa yraepoaa (IV).
Mojenu KpUCTaUTMIECKUX PEIIETOK
pasHoro Tumna. OmbITHI,
MTOJITBEP K TAIOIIHNE 3aKOH COXPAHCHUS
MAacChI BEIIECTB.

JladopaTopHblie onbIThl. O3HAKOMJICHHE
¢ 00pasnaMu MpoCThIX (METAUIBI U
HEMETAJLIBbI) ¥ CJIOKHBIX BEIECTB,
MUHEPAJIOB ¥ TOPHBIX TOPO/I.
PasnokeHre OCHOBHOTO KapOoOHaTa MU
(IT). Peakmus 3aMeImieHust MEIH
KEJE30M.

Pacuérnblie 3agauu. Beruucnenue
OTHOCHTEJIEHOW MOJICKYJISIPHOW MacChI
BelecTBa 1o Gopmyie. Berancienue
MaCCOBOH JOJIM DJIEMEHTA B XUMHUYCCKOM
COCJIMHECHUH. Y CTAHOBJICHHUE MPOCTEH-
1iel (hopMyITbI BEIIECTBA IT0 MACCOBBIM

J0JIsIM 3JICMCHTOB

AJIEMEHTOB B OMHAPHBIX COSTUHEHUSIX.
OnpenensTe COCTaB NPOCTEHIIIUX CO-
€IMUHEHUH TI0 UX XUMHUYECKUM (op-
MyJam

CocraBisiTh (OpMYIIBI OUHAPHBIX
COEJMHEHUI! 110 U3BECTHON BaJIEHTHOCTU
2JIEMEHTOB.

N3o0paxkaTh nmpocreiiiie XUMUIeCKHe
pEaKIuy C MOMOIIBI0 XUMMHUYECKHX
ypaBHeHu#. Pa3nnuate nonstus
CHUHIEKC» U «KO3(D(ULMEHT; «cXxema
XMMHUYECKOH PeaKIm» U «ypaBHEHNE
XMMHUYECKOH peakiumy. PaccunTeiBath
OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO MacCy
1o opmyiam BemiecTB. PaccuuThiBaTh
MacCOBYIO JJOJI0 XUMHUUECKOI0 JJIEMEHTa
B COETMHEHHH.

YcraHaBnuBaTh npocrennme GopmMysbl
BEIIECTB 110 MACCOBBIM JIOJISIM
JJIEMEHTOB.

[Nonb3oBatbcst vHPpOpMAIHEH U3 APYTUX
HCTOYHHKOB IS TIOJITOTOBKU KPaTKUX
COOOIIEHHH.

I'oToBHTH MpE3EeHTALINH TI0 TEME

Tema 2. Kucnopoa. 'openne(54)

21. Kucnopoz, ero oorias
xapakrtepuctuka. [lomydyenue
kuciopoaa. dusuueckue cBOWCTBa
KUCIIOPO/Ia.

22. XuMU4ecKue CBOICTBA U
npuMeHeHue kucnopozaa. OKCUabL.
KpyroBopor kucioposa B mpupoze.
23. IlpakTHyeckas padora 3.
[Nonyuenue u cBOICTBA KKCIOPOJA.
24. O30H. AIJIOTPONHS KUCIOPOA.
25. Bo3ayx U ero cocras. 3amnura
aTMoc(epHOro Bo3yXa OT 3arpsi3HEHHIH.
Hdemonctpannu. Ousnyeckue u
XMMHUYECKHE CBOMCTBA KHUCIIOPO/IA.
[Nonyuenne u cobupanue KUcIOpoIa
METOJIOM BBITECHEHHSI BO3/1yXa U
METOJIOM BBITECHEHUSI BOJIBI. Y CIIOBHS
BO3HHUKHOBEHHUS U ITPEKPAICHHs
ropenus. [lonyuenue o30Ha.
Onpenenenre coctaBa BO3ayxa.
JladopaTopHble onbIThbl. O3HAKOMJICHHE
¢ 00pa3naMu OKCHJIOB

HccnenoBathb cBOMCTBA H3ydaeMbIX
BemlecTB. Habmronats ¢pusmueckue u
XMMHUYECKUE TPEBPALCHUS N3y4aeMBbIX
BellecTB. Pacrio3HaBaTh ONMBITHBIM MTyTEM
kuciopoa. OnuchIBaTh XUMHYECKHE
peakuuu, HaOIII0AaeMble B XOJIE
JIEMOHCTPAIMOHHOT'O U JIAOOPaTOPHOT 0
sKcriepuMeHTa. JleaaTh BHIBOMIBI U3
Pe3yNbTaToOB MPOBEAEHHBIX XUMHYECKUX
OITBITOB. Y4acTBOBaTh B COBMECTHOM
00CY)XICHUH PE3YJIBTATOB OIBITOB.
Oxa3bIBaTh MEPBYIO MIOMOIIb ITPH
OTpaBJICHHSX, 0XKOTaX U TpaBMax,
CBSI3aHHBIX C PEAKTHBAMH U
71200paTOPHBIM 000PYJOBAHHEM.
CocraBisiTh (POPMYIIBI OKCHIIOB TIO
W3BECTHOM BAaJICHTHOCTH JJIEMEHTOB.
3anuchIBaTh MPOCTEHIINE ypaBHEHUS
XUMHYecKUX peakimid. ITonb30BaThCs
nHpopmanmel U3 IPyrux UCTOYHUKOB
JUTSL IONTOTOBKH KPATKUX COOOIIEHHH.
['0TOBHTH MPE3EHTALINH TI0 TEME

Tema 3. Bogopon (34)

26. Bogopon, ero o0rias
XapaKTepUCTUKa U HAXOXKJCHUE B
npupoze. Iloxydyenue Bogoposa u ero
¢dusnyeckre cBocTBa. Mephl
0€30I1aCHOCTH IIpU padoTe ¢ BOJOPOIOM.
27. XuMu4ecKkre CBONCTBA BOIOPOAA U
€ro NprUMeHEHHE.

28. IlpakTnyeckas padora 4.

HccnenoBaTh CBOHCTBA H3y4aeMBbIX
BemlecTB. Habmronats ¢pusmueckue u
XMMHUYECKUE TPEBPALICHUS N3y4aeMBbIX
BeiecTB. OMUCHIBATH XUMUYECKHE
peakiuy, HabarogaeMble B X0JIe
JIEMOHCTPAIMOHHOI0 U JIAOOPaTOPHOro
JKCTIepUMeHTa. Pacrio3HaBaTh OIBITHBIM
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[Tony4yeHue BOJOPO/A U UCCIICIOBAHUE
€ro CBOMCTB.

JemoHcTpanuu. IlonyueHue Bomopona
B anmapate Kurma, npoBepka Bogopoaa
Ha YHCTOTY, TOPCHUE BOJAOPOIA Ha
BO3JyX€ U B KHCJIOPOJE, COOUpaHue
BOJIOPOJIa METOJIOM BBITECHCHHUS BO3IyXa
1 BOJbL. JIabopaTopHbBIE ONBITHI.
BzaumMoneiicTBre Bogopoaa ¢ OKCHIOM
menu (IT)

myTém Bogopoa. CobmironaTs npaBuia
TEXHHUKH 0e30macHOCTH. JleaaTh BHIBOBI
U3 Pe3yJIbTaTOB MIPOBEAEHHBIX
XMMHUYECKUX OIBITOB. Y4acTBOBATH B
COBMECTHOM 00CYX/ICHUHU PE3YIIbTaTOB
OITBITOB. 3aNMCHIBATH MPOCTEHININE
ypaBHEHHS XUMHUYECKUX PEaKIHH.
[Nonb3oBatbcst vHPpOpMAIHEH U3 APYTrUX
HCTOYHMKOB IS TIOJITOTOBKU KPATKUX
COO0LIEHHH.

['0TOBHTH NTPE3EHTALINH TI0 TEME

Tema 4. Boxa. PactBopsr (74)

29. Bona. MeToipl onpesiesieHus1 CocTaBa
BOJIbI — aHaJu3 ¥ cuHTe3. Boma B
MIPUPOJIE U CIIOCOOBI €€ OYMCTKU.
Abparnust BoAbI.

30. ®uznveckue U XUMUYECKHE
CBO¥CTBA BOJBI. [IpUMEHEHHE BOJIBI.

31. Bona — pactBopurens. PacTBopsl.
HacepimmeHnHbie ¥ HEHACBIIICHHBIC
pacTBOphl. PacTBOPUMOCTE BEIIECTB B
BOJIE.

32. MaccoBas 107151 paCTBOPEHHOTO
BEIIlECTBA.

33. IlpakTuyeckas padora S.
[IpuroroBieHUEe pacTBOPOB CONEH C
orpeenéHHON MaccoBOM aoei
PAcTBOPEHHOT'O BEIIECTBA.

34. TloBTOpeHue U 0000IIEHHE IO TEMaM
«Kucnopony», «Bogopon», «Bona.
PactBOpEbI».

35. KontposbHas pabora 1o TeMam
«Kucnopony», «Bogopon», «Bona.
PactBOpEbI».

JdemoncTpauuu. Ananus Boasl. CUHTE3
Bozbl. B3aumoseiicTBrue BojbI ¢
HATpPUEM, KaJIbIIUEM, MATHUEM, OKCHIIOM
KaJbIws, okcuaoM yriepona (IV),
okcuzaoM ocdopa(V) u ucrbiraHue
MOJYYCHHBIX PACTBOPOB HHIMKATOPOM.
Pacuérnblie 3agauu. Haxoxaenue
MacCOBOM J0JIM paCTBOPEHHOTO
BEIIECTBA B pacTBOpe. BrrurcieHue
MacChl paCTBOPEHHOTO BEIIECTBA W BOJIBI
JUTSI TIPUTOTOBJICHUS PacTBOpa
onpeenéHHON KOHILIEHTpaIuu

Hccnenoathb cBOMCTBA H3ydaeMbIX
BemlectB. Habmronats ¢pusmueckue u
XMMHUYECKUE TPEBPALCHUS N3y4aeMBbIX
BeiecTB. OMUCHIBATH XUMUYECKHE
peakuuu, HaOIIIoAaeMble B XO/IE
JIEMOHCTPAIMOHHOT'O U JIAO0OPaTOPHOT O
sKcriepuMeHTa. JlenaTh BHIBOMIBI U3
Pe3yNbTaToOB MPOBEAEHHBIX XUMHYECKUX
OITBITOB. Y4YacTBOBAaTh B COBMECTHOM
00CY)XICHUH PE3YJITATOB OIBITOB.
3anuchIBaTh MPOCTEHIIIE ypaBHEHUS
XUMHUYECKUX peakiuid. Beraucisats
MacCOBYIO JIOJII0 PaCTBOPEHHOTO
BEIIIECTBA B PaCTBOpPE, Maccy
PacTBOPEHHOTO BEIIECTBA M BOJIBI JIJISI
MIPUTOTOBJICHHUS PACTBOPA OIPEIEIEHHOM
KOHLIEHTpALMH. | OTOBUTH pacTBOPHI C
ornpenenéHHON MaccoBoi poneit
PacTBOPEHHOTO BEIIECTBA

Tema 5. KonmnuecTBeHHBIE OTHO-
LIeHUs B XUMuUU (549)

36.Monb — eIMHHUIIA KOJIMYECTBA
BelecTBa. MoJsipHas Macca.
37.BerunciieHus 1o XUMHYECKUM
YpaBHCHUAM.

38.3axon ABoraapo. MoispHblil 00bEM
rasos.

39.0T1HOCUTENbHAS INIOTHOCTh T'a30B.
40.00bEMHBIE OTHOILIIEHHUS Ta30B NIPU
XUMHYCCKUX PEAKITHSX.
JeMoHcTpanmuu., XUMHYCCKUC
COoeMHEHNS KOJIMYECTBOM BelecTna 1
MOJIb.

Pacuérnble 3agaun. Boruncnenus ¢
HCIIONBL30BAHUEM ITOHIATHI «Maccay,
«KOJIMYECTBO BEIICCTBA», KMOJIAPHAS
Maccay, «MOJSIPHBIH 00BEM». OO0BEMHBIC
OTHOIIICHHS T'a30B MPU XUMUICCKUX
peaKIMIX

Hcnonp3oBaTh BHYTPHU- U
MEXIPEIMETHBIE CBSI3H.

PaccuuThIBaTh MOJIPHYIO Maccy Be-
LIECTBAa, OTHOCUTEJIbHYIO IJIOTHOCTh
ra3os.

Bbrauciars mo XumuueckuM (GpopMyaam
Y XUMHYECKUM YPaBHEHHSIM Maccy,
KOJIMYECTBO BEIIECTBA, MOJISIPHBIA 00BEM
10 U3BECTHOM Macce, MOJISIPHOMY
00bEMY, KOJIMYECTBY OJTHOTO U3
BCTYMNAIOIIMX WM MOy4YalouXcs B
peakuuu BemecTs. Beraucisars
00BEMHBIE OTHOIIECHHS Ta30B MPH
XMMHUYECKUX peakiusx. Vcronbp3oBaTh
MIPUMEPBI PEIIeHUs! TUIOBBIX 3a7a4,
3aJJaYHHUKU C IPUBEAEHHBIMH B HIX
aJroOpUTMaMU pelieHus 3a1au

Tema 6. OCHOBHBIC KJIAaCCEHI He-
opranuueckux coeauHenui (11u)

41.0Oxcunpl: KnaccuuKanus,
HOMEHKJIaTypa, CBOICTBA, MOIy4YEHUE,
MIPUMEHEHUE.

42 I'mapoxcusl. OCHOBaHUS:
Kiaccu(uKaIusa, HOMCHKIATypa,
MoJIy4eHue.

43 XuMHA4YeCKUe CBOMCTBA OCHOBAHMIA.
Okpacka UHIUKATOPOB B IIETOYHON U
HelTpanpHOl cpenax. Peakius
HelTpanuzauuu. [Ilpumenenue
OCHOBaHUM.

44.AMmdoTepHbIE OKCUIBI U THAPOKCHUIBL.

HccnenoBath CBONHCTBA U3y4aeMBbIX
BEIIECTB.

Habnromats pu3udecKue U XUMUIECKUE
MPEBPAIIEHHs H3yIaeMbIX BEIECTB.
OnuceiBaTh  XMUMHYECKHE  PEaKIIHH,
HabmoaeMbple B XO/€ JIEMOHCTpAIIU-
OHHOTO ¥ JJAOOPATOPHOTO SKCIIEPUMEHTA.
JlenaThb BBIBOJIBI M3 PE3YJIBTATOR
MPOBEAEHHBIX XUMHUYECKUX OIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXK-
JICHUU PE3YIILTATOB OITBITOB.
KnaccuduimpoBaTb n3ydaeMble Be-
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45 Kucnotel. CocraB. Kiaccuguxamust.
Homenxknarypa. [Tonyuenue Kucior.
46.XUMHUYECKUE CBOMCTBA KUCIIOT.

47. Conu: coctaB, Kiaccu(puKanusi,
HOMEHKJIATypa, CIIOCOOBI MOTyICHUS.
48. CBolicTBa colei.

49. I'eneTnueckas CBSI3b MEXIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECCKHUX
CcoeTMHEHU.

50. IIpakTuyeckas padora 6. Pemenue
9KCIEPUMEHTAIBHBIX 3a]a4 T10 TEME
«BakHe#Ime KIacchl HEOPraHMUECKUX
COETMHEHUI.

51. KontposbHas padora 1o Teme
«OCHOBHBIE KJIaCChl HEOPTaHMUECKUX
COeTMHEHUI.

JemoHcTpamuu. OOpasisl OKCHJIOB,
KHUCIIOT, OCHOBaHHUI U COJICH.
Hefitpanuzanus mienoun KUcioTou B
MIPUCYTCTBUM UHAUKATOPA.
JlaGopaTopHbie ONbITEL. OMBITH,
MTOJITBEP K NAIOIINE XUMHUUCCKUE
CBOWCTBA OKCHJIOB, KMCJIOT, OCHOBaHHMH,
aM(OTEPHBIX THAPOKCHIOB U CONEH

IIECTBA 110 COCTABY U CBOWCTBAM.
CoctaBisaTh GOpMYIBl OKCHIOB, KUCIIOT,
OCHOBaHHUH, coneil. XapakTepu3oBaTh
COCTaB M CBOWCTBA BEIICCTB,
OTHOCSIIMXCS K OCHOBHBIM KJIaccam
HEOPTaHUYECKUX COCAMHCHUIMA.
3anuceiBaTh  MPOCTEHIIINE
XUMHYCCKUX PEaKIHi

YpaBHEHHUS

Pazjnen 2.1lepuoanyeckuii 3aKoH U NepuoguYecKasi cCHCTeMa XuMu4yeckux 3jaementon 1. H.

Menaeuaeea. Ctpoenue atoma (7

)

Tema 7. Ilepuoandeckuii 3aKOH U
cTpoeHue aroma (74)

52.Kiaccudukanus XUMUIECKUX
aneMeHTOoB. [loHATHE O TpymHax
CXOJIHBIX 3JIEMCHTOB.
53.Ilepuoaunueckuit 3axon . U.
Menneneesa.

54.Tlepuonnueckas TabuIa
XUMHYECKHUX 3JICMEHTOB (KOPOTKas
¢dopma): A- u B-rpynmsl, nepuospl.
55.Ctpoenue atoma. CoctaB aTOMHBIX
sinep. M3orombl. XUMUYECKHIA SJIEeMEHT
— BHJ] aTOMa C OIMHAKOBEBIM 3apsIOM
sIpa.

56.PacnionoxeHue 3JeKTPOHOB 10
SHEPTeTUUCCKUM YPOBHSIM.
CoBpeMeHHast opMyITHpOBKa
MIEPUOTUYECKOr0 3aKOHA.

57.3HaueHue MepruoUIECKOro 3aKOHA.
Hayunsie noctmwxenus /1. 1.
Menneneesa.

58..IToBTOpenue U 0000IICHHE IO TEME
«Ilepuonnyeckuit 3aKoH U
MIEPUOTUYUECKAs CHCTEMa XUMHYCCKHUX
anementoB /. 1. Menneneesa. Ctpo-
CHHE aTOMay.

JemoHcTpamun. Ou3HUECKUE CBOWCTBA
IIETIOYHBIX METAJUIOB. B3anMoneiicTBue
OKCHIIOB HaTpus, Maruus, ¢ocdopa,
Cephl ¢ BOJIOU, UCCIICIOBAHUE CBOMCTB
MTOJYYCHHBIX TIPOYKTOB.
BzaumonelicTBue HATPUS U KaJusl C
Bojiol. PU3NYECKHE CBONCTBA
raJIOreHOB. B3auMoIelicTBHE aTFOMHUHUS
C XJIOPOM, OPOMOM U HOJIOM

KnaccudummpoBaTb n3ydeHHbIE XU-
MHUYECKHE 3JIEMEHTHI M X COCTUHEHHUSI.
CpaBHUBATH CBOWCTBA BEIIECTB,
MIPUHAUISKAIINX K Pa3HBIM KJIaccaM,
XMMHUYECKUE 3JIEMEHTHI Pa3HBIX TPYIIIL.
YcraHaBIUBaTh BHYTPU- U MEXKIIPE-
METHBIE CBSI3U.

®dopmMynupoBaTh NEPUOIMYECKUI 3aKOH
J. 1. MenpeneeBa U pacKpbIBaTh €ro
CMBICII.

XapakTepu3oBaTh CTPYKTYpY HEpPHO-
JIMYECKOH TaOIuIpbl.

Pasznuuate nepuoasl, A- u b-rpymsl.
OOBSICHATD (PUIUUECKHUN CMBICIT TIO-
PSIKOBOTO HOMEpa XUMHUYECKOT0
9JIEMEHTa, HOMEPOB I'PYIIIBI U TIEPHOJIA,
K KOTOPBIM 3JIEMEHT IIPHHA/IICKHT B
MIEPUONYECKON CUCTEME.

J. YI. MenzeneeBa; 3aKOHOMEPHOCTH
W3MEHEHHs CBOICTB DJIEMEHTOB B
TpezieNiaXx MaJbIX [IEPUOIOB U A-TPYIIIL.
®dopmynupoBaTth OnpeeneHns MOHITHHA
«XMMHUYECKHUH 3JIEMEHTY, KIOPSIKOBBIN
HOMEp», «MacCOBOE YUCIIO», «H30TOITBD),
«OTHOCHTEINIbHAsI aTOMHAsl Maccay,
«QJIEKTPOHHAs 000I0UKaY,
«QJIEKTPOHHBIH CIIOW» («IHEPreTHYeCKHA
ypoBeHb»). Onpenensrs 4ucio
MIPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB Y
aTOMOB XUMHYECKHUX 3JIEMEHTOB,
UCTIONB3Ysl TIEPUOJUUECKYIO TAOIIHILY.
CocTaBIIsITh CXEMBI CTPOSHHS aTOMOB
niepBbIX 20 2JIEMEHTOB IIEPUOITYECKOM
CHCTEMBI 2JIEMEHTOB. XapaKTepH30BaTh
XMMHUYECKHE 3JIEMEHTHI Ha OCHOBE HX
TIOJIO’KEHHSI B TIEPUOAMYECKON CHCTEME U
0COOEHHOCTEW CTPOEHUS HX aTOMOB.
JlenaTe yMO3aKIIIOYEHHUS O XapaKTepe
W3MEHEHHs] CBOMCTB XUMHYECKUX
AJIEMEHTOB C YBEIIMUEHHUEM 3apsi/IOB
ATOMHBIX sIIIep.

HccnenoBathb cBOMCTBA H3ydaeMbIX
BEIIIECTB.

Habnromats pu3udecKue U XUMUIECKUE
MpeBpaIICHHs] N3y4aeMbIX BEIECTB.
OnwuchIBaTh XUMUUECKUE PEAKIINH,
HaOIr01aeMBbIe B XOJI€ SKCIIEPUMEHTA.
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V4acTBOBAaTH B COBMECTHOM 00CYX-
JICHUH PE3YIIbTATOB OIBITOB

Pa3nea 3.Ctpoenue BemecTBa. XumMuueckas cBsi3b (749)

Tema 8. Ctpoenue BemiecTna.
Xumnaeckas cBs3b (1049)

59.21eKTpOOTPHUIIATENEHOCTD
XUMHYECKHX DJIIEMEHTOB.
60.KoBanentHas cBs3b. [lonspHas u
HETOJISIpHAs KOBAJCHTHAS CBS3b.
61.Monuast cBA3b.

62.BasleHTHOCTD U CTENEHb OKUCIECHHU.
[IpaBuia onpeneneHus creneHen
OKHCJIEHHS DJIEMEHTOB.
63.OKHUCIUTEILHO-BOCCTAHOBHUTEILHEIC
peaxIumy.

64.IToTOpeHue 1 0000IIEeHUE IO TEME
«Ctpoenue BeriecTBa. XUMUAICCKas
CBSI3bY.

65.KoHTponpHast paboTa 1o TeMaM
«Ilepuonnueckuit 3akon . 1.
MenneneeBay», «CTpoeHUE aTOMaY,
«CTpoeHHE BEIIeCTBaY.

66. ToroBoe MoBTOpEeHHE U 000OIICHIE
o Teme «CTpOeHUE BEIeCTRA.
XuMHUECKast CBI3bY.

67.Pemrenne 3agau.

68.Pemrenne 3amau

HdemoncTpauuu. ConocraBieHue
(U3UKO-XMMUYECKUX CBOICTB
COeMHEHNI ¢ KOBAJIEHTHBEIMU U
HMOHHBLIMU CBS3IMH

DopMyYITUPOBATH OMPEICTIECHUS TOHITHIA
«KOBAJICHTHAsI HEMOJISIPHAS CBSI3bY,
«KOBAJICHTHAS TOJISIPHAS CBA3bY,
«HOHHAS CBSI3bY», KCTEIIEHb OKHMCIIEHHS,
«3JICKTPOOTPHIIATEIIEHOCTHY.
OnpenensaTh THIT XUMHYECKOU CBSI3H B
COEIMHEHUSIX Ha OCHOBAHUHU XH-
MHUYECKOH (hOpMYJTBI.

OnpenensaTh CTENEHb OKUCIEHUS
9JIEMEHTOB B coeanHeHusX. COCTaBIATh
(OpPMYyJIBI BEIIECTB IO CTEIIEHU
OKHCJICHHS JJIEMEHTOB. Y CTAHABIHBATH
BHYTPHU- U MEXKITPEAMETHBIE CBSI3H.
CocCTaBIIATh CPABHUTEIBHBIE U
00o0marore TadIUIBI, CXEMbI

HToro:

68 yacoB

K.p. — 4; IIp.p. — 6; Jl.on. — 15.

B aBTOpCKYIO MporpaMmy BHECEHBI HEKOTOPBIE H3MEHEHUS.
PezepBHoe Bpemsi 5 wacoBcokpaiaercs A0 3 4yacoB, Tak Kak 10 0a3sMCHOMY IUIaHy B 8 Kjacce Ha Kypc
OTBOAUTCS 68 4acOB, HUCITOJIB3YETCS CICTYIONIUM 00pa3oM:
luac — Ha mpoBeieHre 00001aoIIero ypoka no teme «CTpoeHue BeniecTBa. XUMHUUYECKask CBA3b»
2 yaca - Ha pelIeHUe pacueTHHIX 33a7a4 10 Kypcy 8-ro Kiacca.
Taxke BHeceHBI M3MEHEHHS B XapaKTCPpUCTUKHU OCHOBHBIX BHAOB ACATCIBHOCTH YUCHHUKA (Ha YPOBHE

yueOHBIX JIeUCTBUI).

9 knacc (2u 6 neoenro, ecezo 68u)

Tembl, BXoasiliue B pa3aebl
pabo4eii mporpamMmbl

OcHoBHOE CoACpPKaHUE 1o
TeMaM

XapaKkTepuCcTHKA OCHOBHBIX
BU/IOB /1eATEJIbHOCTH YYCHUKA
(Ha ypoBHE y4eOHBbIX AeHCTBH)

Pazgeal. Muorooopasue xumuueckux peaxkuuii (15 1)

Tewma 1. Knaccuduxanus
XUMHUYECKUX peakuuit (64)

1—2. OxucnurensHo-
BOCCTaHOBUTEJIbHBIC peakiuy. Peakuuu
COE/IMHEHUSI, PA3JIOKEHHs1, 3aMEIICHHS 1
oOMEeHa ¢ TOUKU 3pEHHsI OKUCIICHHS 1
BOCCTaHOBJICHHUS.

3. TennoBo# 3(h(eKT XUMUIECKUX
peaxiuii. DK30- U SHIOTEPMUYECKHE
peaxIuu.

4. CKOpOCTh XMMHUYECKUX PEAKIUH.
[lepBOHauaBHBIE PEICTABICHUS O
KaTaJu3e.

5. IlpakTnyeckast padora 1. M3ydenue
BJIMSIHUSL YCIIOBUH TIPOBE/ICHHS
XUMHMYECKOH peakiuu Ha e€ CKOPOCTb.

6. OOpaTuMBbIe 1 HEOOpATUMBbIE PEAKIIUH.

[ToHsATHE O XUMHUECKOM PABHOBECUHU.
JemoncTpanuu. [Tpumeps! 5x30- 1
SHIOTEPMHUUYECKHUX PEAKIIU.

Knaccuduiupopats XUMHIECKUE
peakiwd. [IpuBOIUTE IPUMEPHI pEaKIUi
Kakzoro tuna. PacriosHasars
OKHCIIUTEIbHO-BOCCTAHOBUTEILHEIE
peakipn. OnpeneNiaTh OKUCIUTENb,
BOCCTAHOBHUTEIIb, IPOIIECC OKUCIICHHUS,
BoccTaHoBaeHus. Habmonates u
OIHUCBIBATH XUMUYECKUE PEAKIIUH C
IIOMOIIBIO ECTECTBEHHOIO SI3bIKA U SI3BIKA
xuMud. MccnenoBaTth yCIoOBYS,
BITUSIFOIIME HA CKOPOCTh XMMHYECKOM
peakipn. OTUCHIBATE YCITIOBUS,
BITUSIFOIIME HA CKOPOCTh XUMHYECCKOMN
peakiyun. [IpoBOAKUTE TPYIIIOBBIC
HAOJIOZCHUS BO BPEMs MIPOBEICHUS
JIEMOHCTPAIIMOHHBIX OITBITOB.
YuyacTBOBaTH B COBMECTHOM
00CYXICHUH PE3YIbTATOB OIBITOR.
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BsaumoseiicTBue IIMHKA C COMSHOMN U
YKCYCHOM KucnoTtaMu. B3aumoperictue
IPaHyJIMPOBAHHOIO I[MHKA U IIMHKOBOU
MIBUIN C COJISTHOM KUCJIOTOM.
Bzanmopeiicreue okcuna menu (1) ¢
CEpHOM KUCIOTOM pa3HON KOHIIEHTPAIUU
IIpH pa3HbIX TemIeparypax. [ openue
YIS B KOHIIEHTPUPOBAHHOM a30THOM
kucnote. ['opeHue cepsl B
pacIUIaBJICHHON CEIIUTPE.

Pacuérnble 3agauu. Beruucnenus no
TEPMOXUMHUECKUM YPaBHECHHUSIM
peakuuit

CoCTaBIATh TEPMOXUMHUYCCKHEC

ypaBHEHUS peakiuil. Beraucasars
TerioBol 3¢ dexT peakuuu no eé
TEPMOXUMHUCCKOMY YPaBHCHHIO

Tema 2. Xumuyeckne peakiiyiu B
BOJHBIX pacTBopax (94)

7. CymHocTh nporiecca
AJIEKTPOJIUTUUCCKOM JUCCOIUAIUH.

8. Jlucconmanusi KUCIOT, OCHOBAHUH U
coJei.

9. CraOble ¥ CUITbHBIE DIIEKTPOJIUTEL.
CTeneHp JUCCOLUAIUH.

10. Peakuyu nOHHOTO OOMEHA M YCIIOBHS
HX MPOTEKAHU.

11—12. XumMnueckue cBONCTBA
OCHOBHBIX KJIaCCOB HEOPT'aHUYECKUX
COCJIMHEHUH B CBETE MPECTABICHUI 00
AJIEKTPOIUTUUCCKOM JUCCOIUAIIUH U
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
PeaKIHsX.

13. T'uoponus coxeii. O60OIICHHE TIO
TemaM «Kraccudukanms XuMUIeCKuX
peaxImin) U «DIEKTPOTUTHICCKAS
JTUCCOIHALINS

14. IlpakTnyeckas padora 2. Pemenue
9KCIEPUMCHTAIBHBIX 3a]a4 110 TEME
«CBolicTBa KUCJIOT, OCHOBAHUM U COJICH
KaK 3JIEKTPOJIUTOBY.

15. KouTponpHast paboTta mo TeMaMm
«Kiaccudukarus XUMHIECKUX
peaxImin U «DIEKTPOTUTHYCCKAS
JTUCCOLIALISD».

O0001aTh 3HaHUS O PaCTBOPAX.
[IpoBOaUTH HAOTIOACHUS 3a TIOBEACHUEM
BEIIECTB B paCTBOPAX, 32 XUMUICCKUMU
PEaKIMSIMHU, TPOTEKAIOIINMH B
pactBopax. @opMyIupoBaTh
OIPEICIICHUS TOHITHI «3JICKTPOIIHTY,
CHEDJIEKTPOITUTY, «3IEKTPOIIUTHICCKAS
Jquccormanysy. KoHKpeTH3npoBath
MoHsATHE «HOH». O000IIATE TOHATHS
«KaTHOHY», «aHHoH». MccireoBaTh
CBOWCTBA PACTBOPOB JICKTPOIUTOR.
OnuckIBaTh CBOMCTBA BEILIECTB B XOJIE
JIEMOHCTPAIIMOHHOTO U JTa00OpaTOpHOIo
skcnepuMenTa. CoOJroIaTh MpaBmia
TEXHUKU 0€30IaCHOCTH.
XapaKTepu30BaTh YCIOBHSI TCUCHUS
peaxImii B pacTBOpPax 3JIEKTPOIUTOB JI0
KOHIIA.

OnpenessiTh BO3MOKHOCTh MPOTCKAHUS
peakuuii noHHOro oomeHa. [IpoBonuTh
IPYIIIOBBIC HAOIIOJCHUS BO BpEMS
MIPOBEICHUS IEMOHCTPAIIMOHHBIX U
J1a00paTOPHBIX OMBITOB. OOCYKIaTh B
TPYIIaxX Pe3yIbTaThl OBITOB.
OOBSACHITH CYITHOCTh PEAKIMi HOHHOT'O
obmeHa.

PacniozHaBaTh peakiiuy HOHHOTO OOMEHa.
CoCTaBIIATh HOHHBIC YPaBHCHUS
peakuui.

CoCTaBIATh COKpaIIEHHBIC HOHHBIC
YpaBHCHHUS peaKIuit

Paznen 2. Muoroo6pasue Beiectn (434)

Tema 3. I'anorens! (54)

16.ITonoxxeHue rajoreHoB B
MIEpHOINYECKON TaOJUIIe U CTPOSHUE HX
atoMoB. CBOICTBa, IOJIy4YEHHE U
MIPUMEHECHHUE TaJIOrCHOB.

17.Xnop. CBolicTBa U NpUMEHEHUE
XJIopa.

18.XopoBoa0OpOI: TIOTYyUEHUE U
CBOIICTBA.

19.ConsHast KHCIOTa U €€ COMH.

20. IIpakTHyeckas padora 3.
ITonyueHnue coNSTHON KUCIIOTHI U
n3y4deHue e€ CBONCTB.

Jdemoncrpanun. Ou3ndyeckue cBOHCTBa
ranoreHoB. [lonydeHue xnopoBomoposa
U pacTBOPEHHE €ro B BOJIE.
JlabopaTopHble onbIThbl. BeiTecHEHNE
raJloreHaMu JIpyT Ipyra U3 pacTBOPOB UX

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB HEMETAJIOB B TIEpHOJax U A-
rpymmnax.

XapakTepu30BaTh TAIOTeHBl HA OCHOBE
UX TIOJIOXKEHUSI B IEPHUOANIECKON
cucreme J[. . MenpeneeBa u
0COOEHHOCTEW CTPOEHUS HX aTOMOB.
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB T'aJIOT€HOB I10 IEPHOAY U B A-
rpynmax. OnuchIBaTh CBOMCTBA BEIIECTB
B XOJI€ IEMOHCTPAIIMOHHOTO U
71a00paTOPHOTO AKCIIEPHMEHTA.
Co0untoaTh TEXHUKY
0€30MaCHOCTH.KUCIIOTY U €€ COJIH,
OpOMHUIBI, HOITUIIBL.

Hcnonp3oBaTh MpuoOpeTEHHBIC 3HAHUS U
YMEHHS B IPAKTUYECKOH JIESITEIbHOCTH U
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COE€IUHEHNI

[TOBCEIHEBHOM KU3HU C LIETBIO
0e30IacHOr0 OOpaIleHUs C BEIECCTBAMU
U MaTepuajaMu U SKOJIIOTMYECKU
IPaMOTHOI'O TIOBEJCHUS B OKPYXKAroIIei
cpenie. BBIUHCIISATE MaCCOBYIO JOJTIO
PacTBOPEHHOTr'O BEIECTBA B PACTBOPE

Tema 4. Kucnopon u cepa (84)

21.IlonoxxeHue KUCIOPOIa U CEphI B
MIEPUOTUICCKON CHCTEME XUMHUUECKUX
3JIEMEHTOB, CTPOSHHE HX aTOMOB.
AJTOTpOTIHS CephI.

22.CBoiicTBa U IPUMEHEHUE CEPBHI.
23.Ceporogopoa. Cynbhuabl.

24.0xeup cepol (IV). Cepaucras
KHCIIOTA U €€ COJIH.

25. Okcup cepol (VI). CepHas kuciora u
e€ CoNu.

26. OkuciauTeIbHbIE CBONCTBA
KOHIICHTPUPOBAHHOMN CEPHOI KHCIIOTHI.
27. IlpakTHyeckas padora 4. Pemenue
9KCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«Kucnopox u cepay.

28. PemeHue pacu€THBIX 3a1ad.
JeMoHcTpanuu. AJIJIOTPOIIHBIE
Momudukammu cepsl. OOpasIsl
MIPUPOIHBIX CYITb()HUIOB U CYITb(HATOB.
JladopaTopHble onbIThl. O3HAKOMJICHHE
¢ 00pa3uamu cepbl ¥ e€ NPUPOIHBIX
coenuHeHuil. KauecTBeHHBbIE peakiuy Ha
CyabpuI-, CYIbGUT- U CYIbhaT-uOHBI B
pacrsope.

Pacuérnble 3agauu. Beruucnenus no
XUMHYCCKUM YPaBHEHHUSIM MacChl,
00bEMa 1 KOJIMYECTBa BEIIECTBA OJHOTO
U3 IPOAYKTOB PEaKIUH MO Macce
HCXOJIHOTO BEIECTBA, 00BEMY HIIH
KOJIMYECTBY BEI[ECTBA, COJCPIKAILIETO
OIpeIeIEHHYIO TOJII0 TIpUMeceit

XapakTepu3oBaTh 3JeMeHThl VIA-
rpynisl (MOArPYIIBI KUCIOPOAa) Ha
OCHOBE HX IOJIOKEHHS B IIEPUOMIECKON
cucreme J[. . Menpeneepa u
0COOEHHOCTEW CTPOEHUS HX aTOMOB.
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS
CBOWCTB 351eMeHTOB VIA- rpymmsl o
Meproay U B A-TpyIIax.
XapakTepu3oBaTh aJUIOTPOITHIO
KHCJIOPOZA U Cepbl KaK OHY U3 MPUIHH
MHOroo0pasusi BemiecTB. ONHUCHIBATH
CBOWCTBA BEILIECTB B XOJI€
JIEMOHCTPAIMOHHOT'O U JIAOOPaTOPHOT 0
skcriepuMenTa. CoOoaTh TEXHUKY
6e3omacHocTd. OKa3bIBaTh MEPBYIO
TIOMOIIIb TIPH OTPABIICHUSIX, OXKOTaX U
TpaBMax, CBS3aHHBIX C PEaKTHBAMH U
71200paTOPHBIM 000PYJOBAHHEM.
OnpenensaTb NPUHAIISKHOCTH BELIECTB
K OIpe/IeNIEHHOMY KJIacCy COEIMHEHU.
CorocTaBisiTh CBOMCTBA pa30aBIeHHON U
KOHLIEHTPUPOBAHHON CEPHON KHCIIOTHI.
3anuceIBaTh YpaBHEHUS peakiiii B
HMOHHOM BHJIE C YKa3aHHEM Iepexo/ia
AJIEKTPOHOB. Pacno3HaBaThk ONBITHBIM
yTEM PacTBOPHI KHCIIOT, CYIb(MHIBL,
cynbhuTHI, CynbhaThl.

Hcnonp3oBaTh MpuoOpeTEHHBIC 3HAHUS U
YMEHHS B IPAKTUUECKOH NESITENIbHOCTH U
TIOBCETHEBHOW YKU3HHU C LIENBI0
0e30MacHOro 00palleHus! C BEIECTBAMHU
U MaTepuajiaMu U SKOJIOTHYECKU
TPaMOTHOT'O TTIOBEJICHUS B OKpY»Karollen
cpeze.

BbrauciaTs mo XuMHUYECKUM ypaBHe-
HUSIM Maccy, 00bEM M KOJIMYECTBO
BEIIIECTBA O/IHOTO U3 ITPOIYKTOB pe-
aKIMK TI0 Macce UCXOIHOTO BELIEeCTBa,
00bEMY HJIH KOJTMYECTBY BEIECTBA,
COZIEpPIKaILETO ONPEEIEHHYIO 100
puMecei.

I'oTOBHUTH KOMIIBIOTEPHBIE PE3CHTAIIMN
TI0 TeMe

Tema 5. A3ot u dpocdop (94)

29.ITonoxenue a3ora u hochopa B
MEPHOINYECKON CUCTEME XUMHUYUECKUX
9JIEMEHTOB, CTPOEHUE HX aTOMOB. A30T:
cBoiicTBa u npumeHeHne.30. AMMHaK.
dusnyeckre U XMMUYECKHE CBOMCTBA.
[Nonyuenne u npUMeHEHHE.
31.I1paktuueckas padota 5. [TomydeHue
aMMHaKa M U3y4eHHe ero CBOUCTB.
32.Conu aMMOHHS.

33.A3otHas kuciora. CTpoeHne
MoJekyabl. CBoiicTBa pa30aBiIeHHON
a30THOW KUCJIOTHI.

34.CBoiicTBa KOHIIEHTPUPOBAHHOMN
a30THOW KUCJIOTHI.

35.Conu a30THOM KUCITOTHI. A30THBIE
yIoOpeHus.

36.Dochop. Amnorporus pocdopa.
CgotictBa (hoctopa.

37.0xcun pocdopa (V). DochopHas
kuciora u e€ conu. PocdopHbie
yImoOpeHus.

Jdemoncrpanun. [loxyuenne aMmuaxa u

XapakTepu3oBaTh 3JIeMeHTHl V A-
rpynibl (MOATPYIIIEI a30Ta) Ha OCHOBE
UX TIOJIOXKEHUSI B IIEPHUOANIECKON
crcTeMe M 0COOEHHOCTE! CTPOCHUS UX
aTOMOB.

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS
CBOWCTB 3JIEMEHTOB V A-TpyIIIbL.
XapakTepHu30BaTh AJUIOTPONHIO Gochopa
KaK OJJHY U3 IPUYUH MHOT000pa3us
BEIIIECTB.

OnuceIBaTh CBOMCTBA BEUIECTB B XOJIE
JIEMOHCTPAIMOHHOT'O U JIAOOPaTOPHOT O
skcriepuMenTa. CoOtoaTh TEXHUKY
6e3omacHocTd. OKa3bIBaTh MEPBYIO
TIOMOIIIb TIPH OTPABIICHUSIX, OJKOTaX U
TpaBMax, CBSI3aHHBIX C PEaKTHBAMH U
71200paTOPHBIM 000PYJOBAHHEM.
YcraHaBIMBaThH MPUHAIIEKHOCTh
BEIIIECTB K ONpeesIEHHOMY Kilaccy
COEMHEHUI.

CormocTaBisiTh CBOMCTBA pa30aBICHHON U
KOHLICHTPUPOBAHHOH a30THON KHCJIOTHL.
CocTaBiIsiTh YpPaBHEHHUS CTYIIEHYATON

13




ero pacrBopenue B Boze. O0pa3ibl
MIPUPOTHBIX HUTPATOB U (OC(aToB.
JlaGopaTopHbIe ONBITHI.
B3aumoneiicTBue coneit aMMOHHSA €O
LIenoYyamMu

JIMCCOLManUK Ha rpumepe (ochopHoi
KHCJTOTBI.

3anuceIBaTh YpaBHEHUS peakiii B
HMOHHOM BHJIE C YKa3aHHEM Iepexoia
JJIEKTPOHOB.

Pacrio3HaBaTh OMBITHBIM ITyTEM aMMHaK,
pacTBOpPHI KHCIIOT, HUTpAT- 1 docdart-
WOHBI, NOH aMMoHWUs. Mcronb3oBath
PpUOOpETEHHBIEC 3HAHUS U YMEHUS B
MIPAaKTHYECKOH JAeSTeTbHOCTH U
TIOBCETHEBHOW YKU3HHU C LIENBI0
0e30MacHOro 00palleHus! C BEIeCTBAMH
U MaTepuajiaMiu U SKOJIIOTHYECKU
TPaMOTHOT'O TTIOBEJICHUS B OKpYyKarollen
cpene.

Bbr4mciisTe MaccoByo IO pacTBO-
PEHHOTO BEIIECTBA B pacTBOPE.
[Nonb3oBatkcst vHPpOpMAIHEH U3 APYTUX
HCTOYHHKOB IS TIOJITOTOBKU KPaTKUX
COO0LIEHHH.

I'oTOBHUTH KOMIIBIOTEPHBIEC PE3SHTAIINN
0 TeMe

Tema 6. Yraepon u kpemuui (84)

38. IlonmoxeHue yriepoaa u KpeMHUS B
MIEPUOTUUECKOM CHCTEME XUMHUYUCCKUX
JJIEMEHTOB, CTPOCHHE MX aTOMOB.
AJTOTpOIHBIC MOTU(UKAITIH YTIIepOoa.
39. XuMuueckue CBOMCTBA yriaepoaa.
AncopOrus.

40. YrapHslii ra3, CBOHCTBA,
¢usnoIorHYecKoe NCHCTBHE Ha
OpT'aHU3M.

41. Yrnekuciblit ra3. YroapHash KACIOTa
u eé€ conu. Kpyroeopor yriepoza B
MIPHUPOJIE.

42. IlpakTHyeckas padora 6.
[Monyuenue oxcuna yriepona (IV) u
n3y4eHue ero cBolcTB. Pacno3naBanue
KapOOHATOB.

43. KpeMHuit u ero coeTuHeHMs.
Cmexno. Llemenm.

44. O6o6menue mo Teme «HemeTamib.
45. KonTpompHas padboTa mo TeMe
«Hemeramnbm.

JdemoncTpauuu. Mojaenu
KPHUCTAJUTHICCKUX PEHIETOK aiMa3a u
rpagura. OOpa3ubl NPUPOIHBIX
KapOOHATOB U CHJIMKATOB.
JladopaTopHblie onbIThl. KauecTBeHHas
peaxIys Ha YIIIeKHCIIBIN Ta3.
KauecTBeHHas peakiys Ha KapOOHAT-
HIOH.

Pacuérnble 3agauu. Beruucnenus no
XUMHYCCKUM YPaBHEHHUSAM MacChl,
00bEMa WM KOJIMYECTBa OJJHOTO U3
MIPOAYKTOB PEAKIIUU 110 Macce
HCXOJIHOTO BEIIECTBA, 00BEMY WU
KOJIMYECTBY BEI[ECTBA, COJCPIKAILIETO
OIpeIeIEHHYIO IOJII0 TIpUMeceit

XapakTepu3oBaTh 3JeMeHThl [VA-
rpymis! (IOATPYIIEI YIIepoaa) Ha
OCHOBE HX IOJIOXKEHHS B TICPUOIYCCKON
cUcTeMe M 0COOCHHOCTEH CTPOCHUS MX
aToMOB. OOBSICHATh 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB AyeMeHTOB [V A-
IpymIbl. XapakTepru30BaTh aLIOTPOITHIO
yriiepoza Kak OJHYy U3 MPUIHH
MHOTr000pasus BemiecTs. ONMHUCHIBATH
CBOICTBa BENIECTB B XOJIE
JIEMOHCTPAIIMOHHOTO U JTa00OpaTOpHOIo
skcriepuMenTa. CoOtoaTh TEXHUKY
6e3onacHocTd. COMOCTaBIISITh CBOMCTBA
OKCHIOB YIJIepoJa M KPEeMHUS,
OOBSICHATH IPUYNHY UX PA3THYHS.

Y cTaHaBIMBATH IPUHAICKHOCTD
BEIIECTB K ONpEIcIEHHOMY KIacCy
coeauHeHui. JloKka3pIBaTh KUCIOTHBIN
XapaKTep BBICHIUX OKCHJIOB YIJIepoa U
KpEMHUS.

3anuceIBaTh YpaBHEHUS peakiyii B
HMOHHOM BHJIC C YKa3aHUEM Iepexoa
3JIEKTPOHOB.

OCYIIEeCTBIISTh B3aMMOIIPEBPAIIICHHS
KapOOHATOB U THAPOKApOOHATOR.
Pacnio3HaBaTh OIBITHBIM ITYTEM
YIIIEKUCIBIH Ta3, KapOOHAT-HOHBI.
Hcnonp30BaTh NpHOOPETEHHBIC 3HA-
HUS ¥ YMEHUS B IPAKTHYCCKOH Jie-
SITEIBHOCTHU M TTOBCETHEBHOM JKU3HU C
IIENTBI0 OE30IIaCHOTO OOpaIleHHs C
BEIIECTBAMH U MaTepHaJaMH U KO-
JIOTHYECKH TPaMOTHOTO MTOBE/ICHHS B
OKpYXaIoIIeH cpene.

BBIUKCIIATE 0 XUMHUECKUM YpaBHeE-
HUSIM MacCy, 00BEM WU KOJIHYIESCTBO
OITHOT'O U3 MPOIYKTOB PEAKIIHH IO Macce
HCXOJIHOTO BEIIECTBA, 00BEMY WU
KOJIMYECTRBY BEIICCTBA, COACPIKAIICTO
ONpPEeICIEHHYIO JIONI0 IPUMECEH

Tema 7. O0mHe cBoiicTBa
MeTaiioB (13u)

46. ITonoxxeHue METAIIOB B
MIEPUOTUYECKOM CHCTEME XUMHUYUCCKUX
anemenToB JI. V1. Menneneena.
Meramnnueckas cBs3b. PU3nUecKue
cBoiictBa MeTaiuioB. CIUIaBBI METAJIJIOB.

XapakTepu30BaTh METaJUIbI HA OCHOBE
UX TIOJIOXKEHUSI B IEPHUOANIECKON
CHCTEeME U 0COOEHHOCTE! CTPOSHNUS UX
aToMOB. OOBSCHATH 3aKOHOMEPHOCTH
W3MEHEHHs] CBOMCTB METAJIJIOB I10
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47. HaxoxJIeHre METaJUIOB B IPUPOJE U
o011Me crocoObl UX TOTYYEeHUSL.

48. XuMu4eckre CBONCTBA METAIIIOB.
Psin akTHBHOCTH (3JIEKTPOXUMUYECKUH
PAI HATIPSHKCHUH ) METAJIIOB.

49. llenounsie MeTaiuibl. HaxoxaeHue B
npupozae. OU3HUECKUE U XUMUYCCKUE
CBOIICTBA.

50. Oxcuabl ¥ THAPOKCHUIBI MIETOYHBIX
MeTaJlIOB. [IpUMEHEHHE IETOUHBIX
METaJlIOoB.

51. IlI€novyHo-3eMeNbHBIC METAILIBI.
Haxoxxnenue B npupone. Kanpiwii u ero
coeuHeHus. JKECTKOCTh BOIBI U
CHOCOOBI €€ yCTpaHEeHUsL.

52. Amomunnii. Haxoxaenue B
npupoe. CBONCTBA aTIOMUHUS.

53. AMdoTepHOCTH OKCHIA U
THIIPOKCHUIA AJTFOMHUHUSL.

54. XKeneszo. Haxoxenue B npupose.
CaoiicTBa xemnesa.

55. CoenuHeHus xemnesa.

56. IIpakTuyeckas padora 7. Pemenue
9KCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«MeTaibl ¥ UX COSTUHCHHSD).

57. IloaroToBKa K KOHTPOJILHOH paboTe.
58. KontposbHas padora 1o Teme
«Mertaib».

Jdemonctpamuu. O0pa3ibl BayKHEHIINX
COCIMHEHUI HATPUS, KaJIUs, IPUPOIHBIX
MarHusi, KaJbIus, aJFOMUHUS, Py
Kene3a. B3anmogelicTBrE MIEI0YHBIX,
IETOYHO-3EMENBHBIX METAIJIOB U
aMOMHUHUS ¢ Boflod. CxxuraHue xelesa B
KHCIIOPOJIE U XJIOpE.

JladopaTopHble onbIThI. V3yyeHune
00pa3ioB MetaiuioB. BzaumoneiictBue
METaJJIOB C PACTBOPAMH COJIEH.
O3HaKOMJIEHHE CO CBOMCTBAMHU U
IpeBpallecHUIMA KapOOHATOB U
ruapokapooHaros. [Tomydenue
THIIPOKCH]IA ATFOMUHUS U B3aH-
MOJICHCTBHE €r0 ¢ KUCIOTaMU U
menoyamu. KauecTBeHHbIE peakuy Ha
wons! Fe?'u Fe®'.

Pacuérnble 3agauu. Beruucnenus no
XUMHYCCKUM YPaBHEHUSAM MacChl,
00bEMa WM KOJTMYECTBa OJTHOTO U3
MIPOIYKTOB PEAKIMHU 110 Macce
HCXOJIHOTO BEIECTBA, 00BEMY HITH
KOJIMYECTBY BELIECTBA, COACPIKAILETO
OIpeIeIEHHYIO IOJII0 TIpUMeceit

neproay u B A-rpynnax. McciaenosaTs
CBOMCTBa M3y4aeMbIX BELIECTB.
OOBSACHATH 3aBUCUMOCTD (PH3HMUECKUX
CBOWMCTB METAJUIOB OT BHJa XUMHUYCCKOMN
CBSI3U MEXIy UX atromMamu. Habmonate u
OIHUCHIBATH XUMUYECKUE PEAKIIUH C
TIOMOIIIBIO €CTECTBEHHOTO SI3bIKA U S3bIKA
xumun. HabmonaTh JeMOHCTpHUpYeMbIe
U CaMOCTOSITENILHO TIPOBOJIMMBIE OIBITHL.
OnuceIBaTh CBOMCTBA U3Y4aeMbIX
BEIIIECTB Ha OCHOBE HAOJIIO/ICHUH 3a UX
npeBpaieHusIMU. Jloka3bIBaTh
aM(OTEpHBIN XapaKTep OKCUIIOB U
THIPOKCHIIOB amoMuHus 1 skeresa (110).
CpaBHUBATh OTHOIICHUE H3y9aeMbIX
METaJJIOB ¥ OKCHJ/IOB METAJIOB K BOJIE.
CpaBHUBATh OTHOIICHUE THAPOKCHIIOB
HATPUs, KAJIBIUS U ATFOMUHHS K
pacTBOpaM KUCJIOT U IIEJI0YeH.
Pacnio3HaBaTh ONBITHBIM ITYTEM
TUAPOKCH]I-UOHBI, HOHBI Fe’'u Fe’".
Co0mroaTh TEXHUKY 0€30I1aCHOTO
oOpaleHust ¢ XUMHUYECKOH IToCy 108 1
71200paTOPHBIM 000PYJOBAHHEM.
OCyIIEeCTBIATh pEaKIUH, TIOATBEPIK-
JTAIOIIME TEHETHYECKYIO CBSI3b MEXKITY
HEOPTaHUYECKUMH COCTUHCHUSIMHU.
3anuceIBaTh YpaBHEHUS peakivii B
HMOHHOM BHJIE C YKa3aHHEM Iepexoia
JJIEKTPOHOB.

O0001aTh 3HAHHUS U JETaTh BHIBOBI O
3aKOHOMEPHOCTSIX M3MEHEHHI

CBOMCTB METAJIJIOB B IlepHOaxX U A-
rpynIax nepruognIecKon CUCTEMBI.
[IporHo3upoBatk CBONCTBA HEU3Y-
YCHHBIX 3JICMCHTOB U UX COSTUHCHHUN
Ha OCHOBE 3HAHUI O IEPHOINYECKOM
3aKOHE.

Hcnonp3oBath MproOpeTEHHBIE 3HA-
HUS ¥ YMEHUS B PAKTHYCCKOH -
SITEIBHOCTHU M TTIOBCETHEBHOM JKU3HU C
LeIbI0 0€30MacHOro O0OpaIIeHus C
BEIIECTBAMH U MaTepHalIaMH U 9KO-
JIOTUYECKH TPaMOTHOI'O TIOBEJICHUS B
OKpYXaIoIIel cpene.

BBIUKCIIATE 10 XUMHUECKUM YpaBHE-
HUSIM Maccy, 00bEM HIIH KOJIMYECTBO
OJTHOT'O M3 TPOAYKTOB PEaKIUH 110 Macce
HCXOJIHOTO BEIECTBA, 00BEMY HITH
KOJIMYECTBY BEI[ECTBA, COJCPIKAILIETO
OIpeIETIEHHYIO IOJI0 TIPUMECEii.
[Nonb3oBatbcst vHPpOpMAIHEH U3 APYTUX
HCTOYHUKOB JIJISI TOJATOTOBKH KPATKUX
COOOIIIEHHH.

['OTOBUTH KOMITBIOTEPHBIC MPE3CHTAIINN
IO TeMe

Pa3nes 3.Kparkuii 0630p BaxkHel

M X OPraHuvdecKux BeiecTs (94)

Tema 8. IlepBoHayanbHbIE
IIpe/ICTaBICHHs 00 OPraHnYeCKUX
BemecTBax (104)

59. Opranuyeckast XuMusl.

60. Yrnesonopoas!. [IpenensHeie
(HaCBIILIEHHBIE) YIIIEBOAOPOIBI.

61. HenpenenbHble (HEHACHIIIEHHBIE)
YIIIEBOZIOPOIBL.

62. IIpou3BoHBIE YIIIEBOIOPOIOB.
CrupTsl.

Hcnonb3oBaTh BHYTPU- U MEXKIIPEA-
METHBIE CBSI3H.

CocTaBisiTh MOJIEKYJISIPHBIE U CTPYK-
TypHbIE (HOPMYIIBI YIIEBOIOPOIOB.
OnpenensTh NPUHAUIEKHOCTh BEIIECTBA
K onpeieIEHHOMY KJIacCy OpraHHYecKHX
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63. Kap6oHoBbIe KUCTOTHI. CII0MKHBIC
a¢upsl. Kupsl.

64. YrneBonsl.

65. AmuHokuciotel. benku.

66. Ilomumepsl.

67. KonTponbHast paboTa 1o reme
«OpraHuueckre COeTUHEHHSD).

COCIMHCHUT.

3anuceIBaTh YpaBHEHUS peakIui
3aMeIIeHUs ¥ IPUCOSTUHEHHUSI C
y4acTHEM OPTaHUYECKUX BEIECTB.
Habnromats 1eMOHCTPUPYEMBIEC OIIBITHI.
OnuceiBaTh CBOMCTBA U3YUaeMbIX

68. Perienue pacyeTHbIX 3a1a4.
Jdemonctpamun. Mojenu MoeKyi
OpraHMYecKuX CoelTUHeHHH. [ opeHne
YIIIEBOZOPOJIOB M OOHApYKEHHE
MPOAYKTOB UX ropenus. [lomyuenne
sTrneHa. KauecTBeHHbIE peakiyy Ha
sTHIEeH. PacTBOpeHne STUIIOBOTO CriupTa
B Bojie. PacTBOpeHue rimieprHa B BOJIE.
ITonyuenue u cBolcTBa YKCYyCHOM
Kucnotsl. MccnenoBanue cBOMCTB
YKHPOB: PAaCTBOPHUMOCTH B BOJIE U
OpPTraHUYECKUX PACTBOPHUTEISIX.
KavecTBeHHast peakiys Ha TJIFOKO3Y U
kpaxmai. O0pasibl U3IeNTUid U3
TIOJIMATHIICHA, TIOJIUTIPOITHIICHA

BEIL[ECTB Ha OCHOBE HaOMIOAEHHUI 32 UX
TpeBpaIICHUIMH.

VY4acTBOBaTh B COBMECTHOM
00CYXICHUH PE3yJIbTaTOB OIBITOB.
ITpoBOIUTH KaUeCTBEHHBIE PEAKIMU Ha
HEKOTOpbIE OPraHUYECKHE BEIECTBA.
[Nonb3oBatbcst ”HPpOpMAIHEH U3 APYTUX
HCTOYHUKOB IS TIOITOTOBKH KPAaTKHUX
coobmeHuii. ['0TOBUTH KOMIBIOTEPHBIE
MIPE3EHTAIUH 110 TEME

Hroro: 68 yacos K.p. —4; IIp.p. — 7; JL.on. — 19.

B aBTOpCKYIO IporpaMmy BHECEHBI HEKOTOPBIE H3MEHEHUS.

PesepBHoe Bpems 3 wyaca cokpamiaercd a0 1 yaca, Tak Kak mo Oa3MCHOMY IUIaHy B 9 Kiacce Ha Kypc
OTBOAUTCS 68 4acOB, U UCIIOJIB3YETCS CIACTYIONIUM 00pa3oM:

lyac — Ha pemeHne pacyeTHBIX 3a/1a4.

Taxke BHeceHBI M3MEHEHHS B XapaKTCPUCTUKN OCHOBHBIX BHUAOB ACATCIIBHOCTH YYCHHKaA (Ha YPOBHEC
yueOHBIX IEUCTBUI).

@opMyIIMPOBKM Ha3BaHWM pa3leioB M TEM  COOTBETCTBYyeT paboueil mporpamme H.H. T'apa. Bce
MIPaKTUYECKHE pabOThl, JEMOHCTPALIMH, JJAOOPATOPHBIE OMBITHI B3SATHl U3 MIPOrPAMMBbI Kypca XUMuUu Juist 8-9
kiaccoB aBropa H.H. I"apa.

3. Ilhanupyemoie pezyromamot usyuenusa npeomema, Kypca.

Ilhanupyemoie pezyromamot peanuzayuu npozpammol o npeomemy «Xumusan:

BeinyckHuK Hayuumcs:

l)onuceiBaTh CBOIMCTBA TBEP/BIX, JKUIKUX, A3000pa3HbIX BEILIECTB, BBLIEISA UX CYIIECTBEHHbIEC TPU3HAKMY;
2)XapakTepu30BaTh BEILECTBA [0 COCTAaBYy, CTPOEHHUIO M CBOMCTBAM, YCTAHABJIMBATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXK]y JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

3)packpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHI: aTOM, MOJEKYla, XUMUYECKUH AJIEMEHT, MPOCTOE
BEIIECTBO, CII0KHOE BELIECTBO, BaJIEHTHOCTb, UCIIOJIb3YS 3HAKOBYIO CHUCTEMY XUMUU;

4)u3o0paxkaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOILBIO XUMUYECKUX (POPMYI U CYLIHOCTh XUMHUYECKUX
peaKuuii C MOMOIIBI0 XUMUYECKUX YPABHEHU;

5)BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEIECTB, a TAKKE€ MAacCOBYIO JIOJIIO
XUMHUYECKOTO AIEMEHTA B COCTUHEHUSX;

6)cpaBHUBATH 10 COCTABY OKCH/JIbl, OCHOBAHMUSI, KUCIOTHI, COJIH;

7T)knaccuuIUpoBaTh OKCUABI 1 OCHOBAHUS 110 CBOMCTBAM, KMCIOTHI M COJIU — [I0 COCTaBY;

8)onuchIBaTh COCTAB, CBOMCTBA U 3HaU€HUE (B MPUPOJIE U NMPAKTUUECKON JIEATEIHHOCTH YEJIOBEKa) MPOCTHIX
BEIIECTB — KUCIIOPO/ia U BOJIOPOIa;

9)naBaTh CpaBHUTEIbHYIO XapaKTEPUCTHKY XUMHUYECKMX JJIEMEHTOB M BaXKHEUIIMX COECIUHEHUI
€CTECTBEHHbBIX CEMENCTB IIEI0OUYHBIX METAIJIOB U FAJIOT€HOB;

10)nonp30BaThCs 1a00PaTOPHBIM 000PYAOBAHUEM U XUMHUYECKOM MOCY101;

11)mpoBOAUTH HECHOXKHBIE XMMHUYECKHE OIBITHI M HAONIOJIEHUS 33 HW3MEHEHHEM CBOMCTB BEIIECTB B
MPOIIECCe UX MPEBpAIEHUI; COOMI0IATh TTpaBUiia TEXHUKH O€30MaCHOCTH TIPH MPOBEACHUU HAOIIOICHUN 1
OTIBITOB;

12)pa3nuyaTh AKCHEPUMEHTAIbHO KHUCIOTHI W  LIEJNOYM, TMOJb3yACh WHIUKATOPAMU; OCO3HATh
HEO0O0XOIUMOCTh COOMI0IEHNS Mep O€30MTaCHOCTH MPU OOPAIEHUN C KUCIOTaMH U IIEJI0OYaAMH.

16




BBINTYCKHUK noayuum 603MOMCHOCMb HAYYUMbCA:

1)rpaMmoTHO 00paIaThCs C BEIIECTBAMH B TIOBCEAHEBHOM )KU3HU;

2)oco3HaBaTh HEOOXOTUMOCTh COONIOACHHUS TMPaBHJI OSKOJOTHYECKH O€30MacHOTO TIOBEICHHS B
OKpYy’Karollel NpUpOIHON CpeE;

3)moHUMAaTh CMBICT UM HEOOXOJUMOCTb COOJIIOJEHUS MpEeANuCaHul, NpeJIaraéMblX B HHCTPYKLHSX IO
HCI0JIb30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIp.;

4)ucronb3oBaTh NPUOOPETEHHbIE KIIOUEBbIE KOMIIETEHTHOCTH IHPU BBIIIOJHEHUU HCCIIEI0BATEIbCKUX
IIPOEKTOB I10 U3YYEHUIO CBOMCTB, CIIOCOOOB IMOJIy4EHHUS U PaClIO3HABAHUS BEIIECTB;

5)pa3BuBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTD, UCIIOJb3Ys CPEACTBA YCTHOTO ¥ MUCHbMEHHOIO 00IIeHuS,
MPOSIBJIATh TOTOBHOCTh K YB)KEHHMIO MHOM TOYKHU 3pEHUS MPU OOCYKIECHUH DPE3YJIbTaTOB BBHINOJIHEHHON
paboThI;

6)00BEKTUBHO OIEHUBATH MH(POPMAIIMIO O BEHIECTBAX U XMMUYECKUX MPOIleccaxX, KPUTUUECKH OTHOCUTHCS K
NICEBJJOHAYYHON HH(pOpMaLMU, HEJOOPOCOBECTHOW peKjame, Kacarolleics HCIOJIb30BaHUSl Pa3IMYHBIX
BEIIECTB.

Ilepuonnueckuii 3aKoH U NepuoANMYecKas cucreMa XumMuueckux 3jemenTos .M. MennesieeBa.
CrpoeHne BelecTBAa.

BeinyckHuk nayuumcs:

l)xiaccupuuupoBaTh XUMUYECKUE 3JIEMEHTbl Ha METaJLJIbl, HEMETAJUIbI, 3JIEMEHTbI, OKCUIbl U TUAPOKCHIbI
KOTOPBIX aM(OTEPHBI, U HUHEPTHBIE 3JIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS Ba)KHOCTH YIOPSAJOUYEHHOCTH HAYYHBIX
3HAHWM;

2)packpbIBaTh CMbICI nepuoauueckoro 3akona /(.M. Menneneena;

3)onuchIBaTh U XapaKTepu30BaTh TAOINYHYIO (POpMY NEPUOTNUECKON CUCTEMBI XUMUYECKUX IEMEHTOB;
4)xapakTepu30BaTh COCTAB aTOMHBIX SAEp M paclpeiesieHHEe YUCIa AJIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM
aTOMOB XMMHMUYECKUX 3JIEMEHTOB MaJIbIX EPUOJI0B IEPUOANYECKOI CUCTEMBI, a TAKXKE KaJlus U KajlbIIUs;
5)pa3nuuaTrh BUJbI XMMHYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U
METaJNINYECKYIO;

6)1300paxkaTh 3JEKTPOHHBIE (POPMYIIBI BELIECTB, 00Pa30BaHHBIX XUMUYECKUMU CBSA3SIMH PAa3HOTO BUA;
7)BBISBIATh 3aBUCHMOCTH CBOWCTB BELIECTBA OT CTPOCHMSI €r0 KPUCTAUIMYECKOW pemeTkd (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METAJUIMUECKOH);

8)xapakTepu30BaTh XMMHUYECKHE 3JIEMEHThl M HUX COECIUHEHHUS Ha OCHOBE IIOJIOXKEHHS AJIEMEHTOB B
MEePUOTUUYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

9)onuceiBaTh OCHOBHBIE TpeAnochUIkKA OTKpeiTHs J[.MI. MeHnaeneeBpIM MEPUOAMYECKOTO 3aKOHA U
MEPUOIUYECKON CUCTEMBl XUMHUYECKUX 3JIEMEHTOB U MHOTOOOPA3HYIO HAYUHYIO AE€ATEIbHOCTh YUEHOTO;
10)xapakTepr30BaTh HAyYHOE U MUPOBO33PEHUYECKOE 3HAUEHHE MEPUOAUUECKOTO 3aKOHA U NEPUOANYECKON
cUCTeMBbI XUMHUUecKkuX 35iemenToB J[.M. Menneneena;

11)oco3HaBaTh HayuHbI€ OTKPBITHS KaK pe3yJbTaT JUIMTEIbHBIX HAOMIOJCHH, ONBITOB, HAYYHOU MOJEMUKH,
MPEOJI0JIEHUS TPYAHOCTEN U COMHEHUH.

BBINTYCKHUK noayuum 603MOMCHOCMb HAYYUMbCA:

1)oco3HaBaTh 3HAUEHHUE TEOPETUUECKUX 3HAHUH JUIsl IPAKTUYECKOH JIeATEIIbHOCTH Y€I0BEKa;

2)onuceIBaTh U3YYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOIO aHAJIN3a;

3)IpUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSAX TIEPUOJAUYECKON CHCTEMbl XUMUYECKHUX JJIEMEHTOB JUIS
00BsICHEHUS U NPEABUICHUS CBONCTB KOHKPETHBIX BEIIECTB;

4)pazBuBaTh HMH(POPMAIMOHHYI0 KOMIIETEHTHOCTh IIOCPEACTBOM YriayOieHus 3HaHUM 00 ucTopuu
CTAaHOBJICHUS XMUMHYECKOW HAayKd, €€ OCHOBHBIX MOHSTHH, NEPUOJUYECKOr0 3aKOHa KaK OJIHOTO W3
BAYKHEHIIINX 3aKOHOB IPUPO/IbL, @ TAK)KE O COBPEMEHHBIX JIOCTHIKEHUSAX HAYKU U TEXHUKU.

MHoroo0pa3ue XuMH4ECKHX peaKkmid.

BeinyckHuk nayuumcs:

1)0OBSICHATH CyTh XMMHUECKUX MPOLECCOB;

2)Ha3bIBaTh MPU3HAKU U YCIOBUSI POTEKAHUS XUMHUECKUX pPEaKLnii;

3)ycraHaBnuBaTh NPUHAUIEKHOCTh XUMUYECKOW pEaKIMM K OINpEeAEICHHOMY THIY IO OJHOMY U3
KJIaCCU(UIIMPOBAHHBIX TPU3HAKOB!
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a) MO YMCIYy M COCTaBY MCXOJHBIX BEIIECTB U IPOAYKTOB pPEaKIUu (peakluu COECTUHEHUS, pa3IoXKeHUs,
3aMenieHus 1 oOMeHa);

0) 10 BBIJCJICHUIO UJIH MOTJIOIIEHHUIO TEIUIOTHI (PEaKLIUU SK30TEPMUUECKUE U SHA0TEPMUYECKHUE);

B) 0 M3MEHEHHUIO CTENEHEH OKMCIEHHS XUMUYECKHX 3JIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaxkuun);

T') M0 00paTUMOCTH TIporiecca (peakuu 00paTuMple U HEOOpATUMEIE);

4)Ha3bIBaTh (PAKTOPHI, BIAMUSIONIME HA CKOPOCTh XUMUYECKUX PEAKITUN;

5)Ha3bIBaTh (PAaKTOPBI, BIUSAIONIME HA CMELEHNE XUMUYECKOTO PAaBHOBECHS;

6)COCTaBJISIT YpPAaBHEHHUS JJIEKTPOJMTUYECKON JUCCOLMALMM KHUCIIOT, IIeNI0Yei, coJiel; IOJIHbIE H
COKpAIllEHHblE HMOHHBIE YpaBHEHHUS peakuuil OOMEHa; YpaBHEHMsI OKHCIMTEIbHO - BOCCTAHOBUTEJIbHBIX
peakumii;

7)IPOrHO3UPOBATh MPOJIYKTHl XWMUYECKUX peakuuil 1o QopmynaMm / Ha3BaHUSAM MCXOJHBIX BEIIECTB;
OTIPEEINIATh UCXOAHbIE BEIIECTBA 110 opMysaM / Ha3BaHUSAM IIPOJYKTOB PEaKIUy;

8)coCTaBIATh YpaBHEHMsSI PEAKIMI, COOTBETCTBYIOIIUX IOCIEIOBATEIbHOCTH («UEMNOYKEe») MpEeBpaIleHU
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

O)BBISBIATH B NpOLECCE JKCIEPUMEHTA IPU3HAKU, CBHUJETEIbCTBYIOLIME O MPOTEKAHUM XUMHUYECKOU
peaxkuuu;

10)roToBUTH pacTBOPHI C OMIPEICTICHHON MACCOBOM J10JI€i paCTBOPEHHOTO BEIIECTBA;

11)onpenensaTe xapakTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT W IIENOYEH MO HM3MEHEHHMIO OKpacKu
WUHJMKAaTOPOB;

12)poBOANTH KAueCTBEHHbIE pEAKLUU, MOATBEPXKAAIOLUIUME HAJIWYHE B BOJHBIX PAacTBOPAaX BEIIECTB
OT/IEIbHBIX KATHOHOB Y AHHOHOB.

BBINYCKHUK nomyyum 603M0HCHOCHb HAYUUMbBCAL:

1)cocTaBisITh MOJIEKYJISIPHBIE U TTOJIHbIE HIOHHBIE YPABHEHUS IO COKPAILlEHHBIM HOHHBIM YPaBHEHUSIM;
2)IpUBOAUTH TPUMEPHI PEAKIMM, MOATBEPKAAIOIMIMUX CYIIECTBOBAHHE B3aUMOCBS3M MEXKIY OCHOBHBIMU
KJlJacCaMH HEOPraHWYeCKUX BEUIECTB;

3)IIpOrHO3UPOBATh PE3YNbTATHI BO3ACHCTBYS Pa3IMUHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIINH;
4)IporHo3upoBaTh PE3yibTaThl BO3JAEHCTBHUS pa3iMYHbIX (AKTOPOB HA CMEIIEHHUE XUMHUYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BelecTs.

BeinyckHuK Hayuumcs:

l)onpenensars NPUHAIIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HU3YUEHHBIX KIJIACCOB/TPYIIIL:
METaJlJIbl U HEMETAILJIbl, OKCH/JIbl, OCHOBAHMUSI, KUCIIOTHI, COJIN;

2)cocTaBisaTh GOPMYIIbI BEUIECTB 110 UX HA3BaHUSIM;

3)onpenenarb BalEHTHOCTh U CTEIIEHb OKUCIIEHUS JIEMEHTOB B BEIIECTBAX;

4)cocTaBisaTh (OPMYJbl HEOPraHMYECKUX COEOUHEHHM IO BaJIEHTHOCTSAM M CTENEHSM OKHCIEHUs
AJIEMEHTOB, a TAKXKE 3apsAaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PAaCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIEH;
5)00BACHATh 3aKOHOMEPHOCTH M3MEHEHUS! (U3NYECKUX U XMMHUYECKHX CBOMCTB IMPOCTBHIX BEIIECTB U UX
BBICIIMX OKCHJIOB, 00pa30BaHHBIX AIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

6)Ha3bIBaTh OOLIME XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE JJIsl TPYNI OKCHUIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;

7)Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEpHBIE ISl K100 Kilacca BEUIECTB;

8)IpUBOIUTE MPUMEPHl peaKUi, MOATBEPKIAIOIMIMX XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEILECTB:
OKCHIO0B, KHCJIOT, OCHOBAaHHUI U COJICH;

O)onpenenarp BEHIECTBO — OKUCIUTENb W BEIIECTBO — BOCCTAHOBUTENb B OKUCIUTEIBHO —
BOCCTaHOBUTEJIbHBIX PEAKLUAX;

10)cocTaBisATh ANIEKTPOHHBIN OagaHC MO MPEIOKEHHBIM CXeMaM PeaKIItii;

11)npoBoauTh na0OpaTOpHBIE OMBITHI, MOATBEPXKIAIOIIME XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

12)npoBoAUTH J1TAOOpPATOPHBIE OMBITHI MO IMOJYYEHHIO M COOMPAHMUIO Ta3000pa3HbIX BEILIECTB: BOJOPOJA,
KHCJIOPO/1a, YIJIEKUCIIOTO T'a3a, aMMHUaKa; COCTABJISATh YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUM.

BBINYCKHUK TOYYUT 803MOHNCHOCHb HAYUUMbBCAL:

1)rpaMmoTHO 0OpaIaThCs C BEIIECTBAMH B TIOBCEAHEBHOM )KU3HU;
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2)oco3HaBaTh HEOOXOMMOCTh COOIOACHUS TTPABUII KOJIOTHYECKH 0€30TIaCHOTO TIOBEACHUS B

OKpY’Karolel NpUpOIHOU Cpee;

3)IOHUMATh CMBICII M HEOOXOAMMOCTHh COOJIOJICHUS NPEANHUCAHHM, TPEAJaraéMbiX B HHCTPYKIHSIX TIO
WCIIOJIb30BAHMIO JICKAPCTB, CPEICTB OBITOBOM XUMHUU U JP.;

4)ucnosib30BaTh TMPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH TPU BBITIOJHEHUU MCCIIEI0BATEIhCKUX
MIPOEKTOB TI0 U3YUYEHUIO CBOWCTB, CITIOCOOOB MOJIYICHHS U PACIIO3HABAHUS BEIIIECTB;

5)pa3BuBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJB3YS CpPEICTBA YCTHOM M TMHCHbMEHHOM
KOMMYHHUKAIIMU TpU paboTe C TEKCTaMH Y4YeOHWKAa W JOTMOJTHHUTEIBHOW JUTEPaTypou, CIHpPaBOYHBIMHU
TaONUIIaMHU, TPOSBIATH TOTOBHOCTh K YBRXEHUIO MHOW TOYKH 3pPEHUSI NMPU OOCYKIECHUU PE3yJbTaTOB
BBINIOJIHEHHOU paboThI;

6)00BEKTUBHO OIEHUBATH MH(GOPMAIIMIO O BEHIECTBAX U XUMUUYECKHUX MPOIECCaX, KPUTHUECKH OTHOCUTBHCS K
TCeBIOHAay4YHOU HHGPOpPMAIMK, HEIO0OPOCOBECTHOW pEKiIame, KacCaroIIeHCs HCIOIb30BaHUS Pa3TUIHBIX
BEIIIECTB.

7)oco3HaBaTh 3HaYEHNE TEOPETUUECKUX 3HAHUH IJIs1 MPAKTUUECKOU JIeATEILHOCTH YEJIOBEKa,

8)onuchIBaTh N3YYCHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI JIOTHKY CUCTEMHOTO aHAJIN3a;

O)puMeHSATh 3HAHUS O 3aKOHOMEPHOCTSX TEPHOJWYECKOW CHCTEMbl XUMHUYECKUX JJIEMEHTOB ISt
O0OBSICHEHUS U TIPEJIBUICHHS CBOMCTB KOHKPETHBIX BEIIECCTB;

10)pazBuBaTh WHOOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEJICTBOM YINIYOJIGHHsI 3HAaHUW 00 HCTOPUHU
CTAHOBJICHUSI XMMHMYECKOW HayKd, €€ OCHOBHBIX TMOHSTHH, MEPUOJUYECKOTO 3aKOHAa KaK OIHOTO W3
BOKHEUIIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX IOCTHKEHUAX HAYKH M TEXHUKH.

11)cocTaBisTh MOJICKYJSIPHBIE U TIOJHBIE HOHHBIE YPABHEHUS 10 COKPAIIEHHBIM HOHHBIM YPAaBHCHUSIM;
12)ipuBOIUTH MPUMEPHI PEAKIIUMA, TOITBEPKIAONINX CYIMIECTBOBAHUE B3aWMOCBSI3M MEXIY OCHOBHBIMHU
KJIacCCaMH HEOPraHUYECKUX BEIIECTB;

13)porHo3upoBaTh Pe3yabTaThl BO3ACHCTBHS Pa3TUYHBIX (JaKTOPOB HA U3MEHEHHUE CKOPOCTH XMMHUYECKOM
peakIuu;

14)iporHO3UpPOBaTh PE3YNbTaThl BO3JEHCTBHS PA3TUYHBIX (AKTOPOB HA CMEIICHHE XUMHYECKOTO
paBHOBECHS.

15)nporHo3upoBaTh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHS;

16)IporHO3UpPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC WM BOCCTAHOBUTEIIbHBIC CBOWCTBA
¢ yu€TOM CTeneHel OKUCIICHUS AJIEMEHTOB, BXOISIIINX B €70 COCTaB;

17)BBISABIIATH CYIIECTBOBAHUE T€HETUYECKON B3aMMOCBSI3H MEXK]Iy BEIIECTBAMHU B PSAY: IPOCTOE BEUIECTBO
— OKCHJ] — THJIPOKCHUJ] — COJIb;

18)opraHnn3oBbIBaTh, MPOBOJUTH YUEHUUYECKHE MPOEKTHI MO HCCIICIOBAHUIO CBOMCTB BEIIECTB, MMEIOIIUX
BKHOE MPAKTUUECKOE 3HAUYCHHE.

Ilnanupyemuie pezynomamot peanusayuu npozpammosl « Qopmuposanue YY/[» cpeocmeamu npeomema
xumuu:

JInYHOCTHBIE YHUBEPCcAJbHbIE YueOHbIe el cTBUS

B paMkax ieHHOCTHOT0 ¥ IMOLMOHAJIBLHOI0 KOMIIOHEHTOB Oy1yT COPMHUPOBAHBI:

1)rpaxk1aHCKUI ATPUOTH3M, JTFOOOBH K PoiiiHE, 9yBCTBO TOPIOCTH 32 CBOIO CTPaHYy;,

2)yBaxK€HHE K UICTOPHUHU, KYJIbTYPHBIM U UCTOPUYECKUM NaMSATHUKAM;

3)3MOLMOHAIBHO MOJOKUTENbHOE PUHATHE CBOEH STHUYECKON UACHTUYHOCTH;

4)yBaxkeHue K JpyruMm Hapojgam Poccun u Mupa M OpUHATHE HMX, MEKITHHYECKAas TOJIEPAHTHOCTD,
TOTOBHOCTH K PaBHOIIPABHOMY COTPYIHUYECTBY;

S)yBakeHHE K JIMYHOCTM U €€ JOCTOMHCTBY, J0OpOKENaTeJbHOE OTHOIIEHHE K OKPYXaIoLIUM,
HETCPIIUMOCTD K JIFOOBIM BUJaM HAaCHJIUS U TOTOBHOCTB IIPOTUBOCTOSATH UM,

6)yBakKeHHME K LIEHHOCTSIM CEMbH, JIIOOOBb K MPHUPOJE, NPU3HAHHUE IIEHHOCTH 3/I0pPOBbS, CBOErO M APYTUX
JIIOJIEH, ONTUMU3M B BOCIIPHUATHH MHUPA;

7)IOTPEOHOCTh B CAMOBBIPAKEHUHU U CAaMOPEATTU3aIlNH, COIMATLHOM MTPU3HAHUU;

8)no3uTHBHAs MOpajbHas CAMOOILIEHKAa M MOpaJIbHbIE YyBCTBA — YYBCTBO TOPJOCTHU IPH CIIEJOBAaHUU
MOPAJIBHBIM HOpMaMm, IMEPC)KUBAHUC CThbIJIa U BUHBI ITPU UX HAPYIICHUH.

B pamkax 1esiTeIbHOCTHOTO (ITOBEIEHYECKOI0) KOMIIOHEHTA OyIyT CHOPMHUPOBAHBI:
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1)roToBHOCT U CHOCOOHOCTH K YYacCTHIO B IIKOJIBHOM CAaMOYIIPaBJICHUM B IpeAesax BO3PaCTHBIX
KOMIIETEHIMI (eXKYypCTBO B IIKOJIE M KJIAcCe, y4acThe B JETCKUX U MOJIOJAEKHBIX OOILECTBEHHBIX
OpraHu3alUsaX, MIKOJbHBIX U BHEIIKOJIbHBIX MEPONIPUSATHUSAX);

2)roTOBHOCTb U CIIOCOOHOCTbH K BBIMOJIHEHUIO HOPM M TPeOOBAHMM IIKOIBHOM KU3HU, IPaB U 00s13aHHOCTEN
YUEHUKA;

3) yME€HHE BECTH JUAJIOI HAa OCHOBE PAaBHOINPABHBIX OTHOLIEHUH W B3aMMHOTO YBaXXEHHUS U IPUHSTHS,
YMEHHE KOHCTPYKTUBHO pa3peiiaTb KOHQIUKTHL;

4)roTOBHOCTb U CIIOCOOHOCTH K BBITIOJIHEHUIO MOPAJIbHBIX HOPM B OTHOILIEHHH B3POCIHBIX U CBEPCTHUKOB B
IIKOJIE, J0Ma, BO BHEYUYEOHBIX BUAAX JIE€ATEIbHOCTH;

5)noTpeOHOCTh B y4acTHH B OOIIECTBEHHOM >KM3HU OJM)KaWIEero COLMaIbHOTO OKPYXEHHS, OOIIECTBEHHO
IMOJIC3HOM JAeITEIHHOCTH,

6)yMeHHE CTPOUTH KU3HEHHbIE IJIAHBI C YYETOM KOHKPETHBIX COIMATbHO-UCTOPUYECKUX, MOJTUTHUECKUX U
SKOHOMHYECKHX YCIIOBUH;

7)ycTONYMBBINA MO3HABATENIbHBIN HHTEPEC U CTAHOBJIEHUE CMBICI000pa3yrouieil GyHKIUN T03HABATEIbLHOTO
MOTHBA;

8)roToBHOCTH K BBIOOPY NPO(UIBLHOIO 00pa30BaHusl.

Buinycknux nonyuum 6o3mosrcnocmeo 015 popmuposanus:

1)evipasicennotl ycmotiuugou yueono-no3HasamenibHou MOMUBAYUU U UHMepeca K yY4eHuro;

2)eomosHoCcmU K cAMO0OPA308AHUIO U CAMOBOCNUMAHUIO,

3)aoexkeamnou no3umMuBHOU camooyenku u A-xonyenyuu,

4)xomnemenmnHocmu 6 peanuzayuu OCHO8 2patCOAHCKOU UOEHMUYHOCIU 8 NOCMYNKAX U 0esmeNbHOCMU,
S)mopanbHo20 co3HAHUA HA KOHBEHYUOHANLHOM YPOBHE, CNOCOOHOCMU K PEUEeHUI0 MOPATbHbIX OUNeMM Ha
OCHOBe Yuéma no3uyuti Y4acmHukog OUIeMMbl, OPUeHMAayuu HA uUx MOMuUbl U 4Yy8Cmed; YCMmOoudugoe
cneoosanue 8 N08eOeHUU MOPATbHbIM HOPMAM U IMUYECKUM MPebo8aAHUAM;

6)omnamuu Kax OCO3HAHHO20 NOHUMAHUA U CONEPEeHCUBAHUS UYECMEAM OpY2UX, BblpadXCaloujelcs 6
NOCMYNKAX, HANPAGIeHHbIX HA NOMOWb U obecnedenue O1a2oNnoaY4usl.

PeryisitTuBHble yHMBepcaJlbHbIe YUeOHbIe JelcTBUS

BoeinyckHUK HayuuTCS:

l)uenenonaranvio, BKJIIOYas IIOCTAHOBKY HOBBIX LieJel, MpeoOpa3oBaHME NPAKTHUUECKON 3a1ayd B
[I03HABATENbHYIO;

2)caMOCTOSITENIbHO aHAIM3UPOBATH YCIOBHS JOCTUKEHHS LIEJIM Ha OCHOBE Y4Y€Ta BBIJICJICHHBIX YUHUTEIEM
OPUEHTHUPOB JACUCTBUSI B HOBOM YUeOHOM MaTepHae;

3)I1aHupOBATh MTYTH TOCTHUIKEHUS LIETICH;

4)ycTaHaBIIMBATh LIE€JIEBbIE IPUOPUTETHI;

5)yMeTb caMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMsI U YIIPABIIAThH UM;

6)IpUHUMATH PEIIEHUS B MPOOJIEMHON CUTYaIlH HA OCHOBE MEPETOBOPOB;

7)0CyIIECTBIISATh KOHCTATUPYIOUIMHA W TPEIBOCXUIIAIONIMNA KOHTPOJIb IO PE3yabTaTy M MO CHocoOy
NEeUCTBUS; aKTyaJIbHbIH KOHTPOJIb HA YPOBHE MPOU3BOJILHOIO BHUMAHUS;

8)aZieKBaTHO CAMOCTOSITEJILHO OLEHMBATh IPABHJILHOCTH BBIIIOJIHEHUS JEHCTBUS U BHOCUTh HEOOXOJMMBIE
KOPPEKTHUBBI B HCIIOJHEHUE KaK B KOHIIE IEHCTBUS, TaK U 10 XOJY €ro peaanu3aluu;

9)ocHOBaM MMPOTHO3UPOBAHUS KaK NMPEABUACHUS OyAYIINX COOBITUI U pa3BUTHUS ITpoLEcca.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMbCA.

1)camocmosimenvrno cmagums HOBble yuebHble yeau U 3a0adu;

2)nocmpoenuio HUHEeHHbIX NIAHO8 80 8PEMEeHHO 2l nepcnekmuege;

3)npu naanuposanuu 0OCMuUNCeHUs yenel camoCmosamenbHo, NOIHO U A0eKE8AMHO YUUmMbI8AmMb YCIO8UsL U
cpeocmea ux O0CMuICeHUs;

4)gvi0enamob anbmepHamusHvie Cnocobbl OOCMUNCEHUS Yelu U 8bloupams Haubonee 3¢pGekmusHblli Cnocoo;
5)ocnosam camopezynayuu 6 y4ebHOU U NO3HABAMENLHOU 0esIMENbHOCIU 8 PopMe OCOZHAHHO20 YNPABTIEHUS]
CBOUM NOBEOeHUEM U 0esMeNbHOCIbIO, HANPABIEeHHOU HA OOCMUNMCEHUE NOCABLEHHbIX Yeell,
6)ocywecmansams NO3HABAMENbHYIO pedlieKcuro 6 OMHOWEHUY Oelucmeuti no peueHuro y4eOHuIX U
NO3HABAMENbHBIX 3A0aY,

T)aoexksamHo oyenusamv 00BLEKMUBHYIO MPYOHOCHb KAK Mepy (Hakmuueckoco uiu npeononazaemozo
pacxooa pecypcos Ha peuieHue 3a0avu;
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8)adexksamno oyenusamv c80U 803MONCHOCIIU OOCIUNCEHUS YeTU ONPEeOeNEéHHOU CLONCHOCMU 8 PA3IUYUHBIX
cghepax camocmoamenvHol 0essmenbHOCu,

9) ocnogam camope2ynayuu IMOYUOHATLHBIX COCMOAHUL,

10)npunazame 6onesvie ycunus u npeooonesams mpyoOHOCMU U NPENAMCMEUS HA NYMU OOCMUNCEHUS Yelell.
KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el cTBHA

BBITTyCKHHUK HAydUTCS:

1)yuuTHIBaTh pa3HbIC MHEHHS U CTPEMUTHCS K KOOPMHALINN PA3IIUYHBIX MMO3UINHA B COTPYAHUYECTBE;
2)bopmynrpoBaTh COOCTBEHHOE MHEHHUE M TIO3HIINIO, ApTYMEHTUPOBATH H KOOPAUHUPOBATH €€ C MO3UIHSIMA
napTHEPOB B COTPYAHUYECTBE MTPH BBIPAOOTKE OOIIETro pElIeHUs] B COBMECTHOM JAEATEIbHOCTH;
3)ycTaHaBIMBaTh M CPABHUBATH Pa3HbIC TOYKHU 3PEHUS, IPEKIC YeM IPUHUMATH PEIICHHS U IeTaTh BBIOOD;
4)apryMeHTHpPOBATh CBOIO TOYKY 3pEHUS, CIOPHTHh M OTCTaMBATh CBOIO TO3HIIUIO0 HE BPXKICOHBIM IS
ONIOHEHTOB 00pazoM;

5)3amaBaTh BOTPOCH], HEOOXOAWMBIC Uil OpPTaHU3AIMH COOCTBEHHOHN NEATENFHOCTH M COTPYAHHUYECTBA C
MIapTHEPOM;

6)OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aHMOTIOMOIIIH;
7)aseKBaTHO MCIIOIB30BATh PEUb JUISl ITITAHUPOBAHUS U PETYISAINN CBOCH ACATEIBHOCTH;

8)alekBaTHO WCIIOJIB30BAaTh PEUEBBIC CPEACTBA Ul PEIICHUS Pa3IMYHBIX KOMMYHHKATHBHBIX 3a]1a4,
BJIAJIETh YCTHOHM M MUCHMEHHOW PEUYBI0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKAa3hIBAaHUE,
9)opraHn3oBBIBaTh M IUIAHHPOBATH YYEOHOE COTPYAHHYECTBO C YUUTEIIEM M CBEPCTHUKAMH, OMPEHEISTH
ey U QYHKIUHA YIaCTHUKOB, CITIOCOOBI B3aMMOICUCTBUS; TIJIAaHUPOBATH OOIIHE CIIOCOOBI pabOTHI;
10)ocyiiecTBasATE KOHTPOJIb, KOPPEKLIHIO, OLIEHKY JeMCTBUI mapTHEPA, yMETh yO€XK1aTh;

11)paGotats B Tpylme -— YyCTaHaBIMBATh paboyue OTHOIIEHUS, APPEKTUBHO COTPYIHUYATH M
CTIIOCOOCTBOBATh TMPOAYKTUBHOW KOOTIEpPAIIMK; WHTETPHPOBATHCS B TPYIILY CBEPCTHHUKOB M CTPOHTH
MPOAYKTHBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH;

12)ocHOBaM KOMMYHUKATUBHOU pediiekcuu;

13)ucronb30BaTh a/leKBaTHBIC SI3BIKOBBIC CPEICTBA I OTOOPaXEHHS CBOMX YYBCTB, MBICICH, MOTHBOB U
MOTPEOHOCTEH;

14)otobpaxarb B peun (omnucaHue, OOBSICHEHHE) COJAEp)KaHME COBEpILIAEMBbIX JAEUCTBUN, Kak B (opme
IPOMKOM COLMAIM3UPOBAHHOM peun, Tak U B GOopMe BHYTPEHHEN peun.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMbCA.

1) yuumvieamo u KOOpOUHUPOBAMbL  OMAUYHBIE OM  COOCMBEHHOU no3uyuu Opyeux Jjawoel 8
compyoHuyecmae;

2) yuumolgamo pazuvie MHEHUS U UHMepecyl U 000CHOBbIBAMb COOCMEEHHYIO NO3UYUIO,

3) noHumames omHOCUMENLHOCIb MHEHUL U NOOX0008 K pelueHUuto npooiemol,

4) npooykmusHo paszpewiamsv KOHQIUKMbL HA OCHOBE YYEéMa UHMEPEco8 U NO3UYUL 6ceX Y4UaCMHUKOS,
NOUCKA U OYEHKU AbIMEPHAMUBHBIX CNOC0008 paspeuleHus KOHPAUKMO8, 00208ApUBAMbCs U NPUXOOUMb K
obujemy peutenuio 8 COBMeCmHOU 0esimelbHOCMU, 8 MOM YUCIe 8 CUMYayul CIMOJIKHOBEHUS UHMePecos,

5) 6pamv Ha cebs unUYUAMUBY 8 OP2AHUZAYUL COBMECMHO20 OelicmBUsl (0en1080e TUOEPCmE0),

6) okazvieamsb NOOOEPIHCKY U cooelicmaue mem, Om K020 3ABUCUM OOCMUNICEHUE Yeau 8 COBMECMHOU
0essmenbHOCmu;,

7) ocywecmensimos KOMMYHUKAMUBHYIO Pe@eKCUlo KAk OCO3HAHUe OCHOB8AHUL COOCMBEHHbIX Oeucmeull u
Oelicmeuti napmuépa,

8) 6 mpoyecce KommyHuUKayuu OOCMAMOYHO MOYHO, NOCAE00BAMENLHO U NOJHO Nepeddsamsv NApPMHEPY
He0OX00UMY0 UHGOpMAayUuo Kak opueHmup 0 HOCMPOeHUs: 0elUcmeust,

9) 6cmyname 6 ouanoe, a makice y4acmeo8amv 8 KOJLJIEKMUBHOM 00CYHCOeHUU NpobNieM, Y4acmeosams 8
OUCKyccuu u apeyMeHmupo8ams C80I0 NO3UYUIO, 61a0emb MOHONO2UYECKOU U OUAIOSUYeCKOU popmamu
peuu 8 COOmeemcmeuU ¢ SpAMMAmMUYecKUMY U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

10) cnedosame mopanvho-smuyeckuM U NCUXOJO2UYECKUM NPUHYUNAM OOWEeHUs U COMmpPYOHUYecmea Hda
OCHOBE YBANCUMENbHO20 OMHOWEHUSI K NAPMHEPAM, SHUMAHUS K JUYHOCMU OpPY2020, A0eK8AMHO20
MENHCTUYHOCMHO20 80CNPUAMUSL, 20MOBHOCMU A0EKBAMHO pPeazuposams HA HY*CObl OpY2UX, 8 YaCMHOCMU
0Ka3vl8amb NOMOWDL U IMOYUOHANLHYIO NOOOEPHCKY NAPMHEPAM 8 npoyecce 0O0CMUdCeHus odwell yeau
CO8MECMHOU 0esIMeNbHOCIU,
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11) yempausame >¢pexmusnvie epynnogvie 00cyicoeHus u obecneuusamv 0OMeH 3HAHUAMU MeHCOy
YjeHamu epynnwl 018 NPUHAMUS P HEKMUBHBIX COBMECTHBIX PeUeHULL,

12) 6 coemecmmuoii deamenvhocmu 4émrko Gopmyaupoeams yeau 2pynnsl U NO380NAMb €€ YUACMHUKAM
NpOoABNAMb COOCMBEHHYI0 IHEP2UIO OJis1 O0CIUNCEHUS IMUX Yelel.

ITo3HaBaTeIbHBIE YHUBEPCATbHbBIE YUeOHbIE TeHCTBUA

BBITTyCKHHUK HAydUTCS:

1) ocHOBaM pealM3amuy MPOCSKTHO-HCCIIET0BATEIBCKON IEATEIIBHOCTH;

2) MPOBOJNTH HAOIIOACHUE U IKCIICPUMEHT TI0]T PyKOBOJICTBOM YYHTEJIS;

3) OCyIIECTBIATh PACIIMPEHHBIA TMOUCK WHGPOPMAllUM C HKCIOJIB30BAaHHEM pECcypcoB OHOTHMOTEK U
WNHtepHera;

4) co3maBaTh U TPEOOPA30BHIBATH MOJCIIN U CXEMBI JIJISl PEIICHUS 33724,

5) ocymiecTBIATh BRIOOP Hanboaee 3PGEeKTUBHBIX CITIOCOOOB PEMICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

6) 1aBaTh OMpPEACIICHUE MOHATHSIM;

7) ycTaHaBIMBATh PUIUHHO-CIICJICTBEHHBIC CBS3H,

8) OCYIIECTBIATh JIOTHYECKYIO OICPAllMI0 YCTAHOBJICHUS POJOBUIOBBEIX OTHOIICHUH, OTPAaHUYCHHE
MTOHSATHS;

9) 00001aTh MOHATHUS — OCYLIECTBIISITh JIOTUYECKYIO OIEpalUI0 Mepexosa OT BUAOBBIX INPU3HAKOB K
POJIOBOMY TIOHSITHIO, OT IMOHATHS C MEHBITUM 00BEMOM K TIOHSITHIO ¢ OOJIBIIIHM 00BEMOM;

10) oCcymiecTBIsATh CpaBHEHHUE, CEPHAMI0 W KJIACCHU(UKAIIUIO, CAMOCTOATEIBHO BBIOMpass OCHOBAaHUS W
KPUTEPHH JUTS YKa3aHHBIX JIOTUYCCKHUX OTICpaIuii;

11) cTrpouts Ki1accuuKalno Ha OCHOBE JUXOTOMUYECKOTO JIeJeHHsI (Ha OCHOBE OTPUILIAHMUS);

12) cTpouTh JTOTHYECKOE PaCCYKCHUE, BKIIOYAIOIICE YCTAHOBICHUE MPUIHHHO-CIICICTBEHHBIX CBS3CH;

13) OOBSACHATH SIBJICHHS, TIPOIECCHI, CBSA3H U OTHOIICHHUS, BBISBIISICMBIC B XOJIC HCCIICIOBAHUS;

14) ocHOBaM 03HAKOMHTEIHLHOTO, U3YYAOIIEr0, YCBAMBAIOIIETO U IOMCKOBOTO UTCHHS,

15) cTpyKTYpHpOBaTh TEKCTHI,BKIIOYATYMEHHE BBIJICISATh TJIABHOE W BTOPOCTEIICHHOE, TJIABHYIO HJICIO
TEKCTa, BEICTPAUBATH TOCIICI0BATEIIBHOCTh ONMMCHIBACMBIX COOBITHIA;

16) paborate ¢ MeTadgopaMu — IMOHUMATh NEPEHOCHBIH CMBICI BBIPOKCHUN, IMOHHUMATh M YIMOTPEOJIATh
000pOTHI peuH, MOCTPOCHHBIE HA CKPBITOM YIIOI00JIeHUH, 00pa3HOM COJTMKEHUU CIIOB.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMbCA.

1) ocrosam pepaexcusnoco umenus;

2) cmasumo npodaemy, ape2yMeHmuposams €€ aKmyaibHOCmb,

3) camocmosmenvHo npoeoOUMb UCCIe008aHUE HA OCHOBE NPUMEHEHUs Memo0o08 HAabON00eHUus U
9KCHEpUMEHMA;

4) svl06uUcamb 2Unomeswvl 0 CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8, 00HEKMO8,

5) opeanuzosvieams ucciedosanue ¢ Yevio Npo8epKU 2Unomes,;

6) Oenams ymosakntoueHus (UHOYKMUBHOE U NO AHAI02UU) U 8b1800bL HA OCHOBE APSYMEHMAYUl.
Ilhanupyemoie pezyromamot peanuzayuu npozpammul « OCHO8bl CMBICI06020 YMEHUA U PAOOmMbL C
MeKCmom» cpeocmeamu npeomema Xumuu:

BeinmyckHuK HayduTes:
1) opueHTUpPOBATHCA B COJIEPKAHUN TEKCTA M MIOHUMATh €r0 LEIOCTHBIA CMBICI;
2) onpenensars IIaBHY TEMY, OOLIYIO 1eJIb WK Ha3HAYCHHUE TEKCTa;

3) BbIOMpaTh U3 TEKCTAa WM MPHAYMaTh 3arojoBOK, COOTBETCTBYIOIIMI COAEpkKaHUIO M OOLIEMY CMBICITY
TEKCTa;

4) hopMyIUpOBaTh TE3UC, BHIPAKAIOIINMA OO CMBICT TEKCTA;

5) mpenBoCXUIIaTh COAEpKaHHE MPEIMETHOro IJlaHa TEKCTa MO 3aroJIOBKY M C ONOpPOW Ha MpeAbLAYLIHM
OTIBIT;

6) 0OBACHATH NOPSAAOK YACTEH/MHCTPYKLIUN, COAEPIKALLIUXCS B TEKCTE;
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7) conocTaBisATh OCHOBHbIE TEKCTOBBIE M HETEKCTOBBIE KOMIIOHEHTHI: OOHAPYKHUBATh COOTBETCTBUE MEXKIY
YacThI0O TEKCTa U ero oomiel wmueer, cHopMyIUPOBAHHON BOMPOCOM, OOBSCHATH HA3HAUYCHHE PHUCYHKA,
MOSICHATH YacTH rpauka Wi Tabauubl U T. [1.;

8) HaxoUTh B TekcTe Tpebyemyro mHpopmaiuio (mpoberaTh TEKCT Tia3aMH, ONPEACNIATh €r0 OCHOBHBIC
3JIEMEHTBI, CONOCTABIATh (JOPMBbI BbIpaK€HUs MH(GOPMALIUK B 3alIpOCE U B CAMOM TEKCTE€, YCTaHABIIUBATh,
SBJIAIOTCSL JIM OHU TOXJIECTBEHHBIMU WJIM CHHOHHUMHMYECKHMH, HAaXOIUTh HEOOXOIUMYIO €JIMHHUILY
nH(pOpMaLIUU B TEKCTE);

9) pemath y4eOHO-TIO3HABATENIbHBIE H  y4E€OHO-TIPAKTHYECKHME 3a7aud, TpeOyrolue TOJHOTO |
KPUTHYECKOTO MOHUMAaHUsI TEKCTA;

10) onpenensiTh Ha3HAYCHHUE PA3HBIX BUJOB TEKCTOB;

11) craButh mnepen coOoi 1Lieab YTEHMsI, HampaBiss BHUMAaHHME Ha IOJIE3HYI0 B JAaHHBIH MOMEHT
uH(pOpMaLHIO;

12)paznuyaTh TEMbI U MOATEMBI CIELUAIBLHOTO TEKCTA;

13)BBIIEATE HE TOJBKO TJIABHYIO, HO U M30BITOUHYIO HH(OPMAIIUIO;

14) nporHo3upoBaTh MOCIEIOBATEIBHOCTh U3JIOKEHUS UJIeH TeKCTa;15) comocTaBisaTh pasHble TOUKH 3pEHUS
pa3Hble HCTOYHUKU MH(OPMAIIHH 110 3aIAHHOH TeME;

16) BBINOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIACICHHBIX (PAKTOB U MBICIIEH;

17) popMupoBaTh Ha OCHOBE TEKCTa CUCTEMY apryMEHTOB (0BOJOB) Juisi OOOCHOBaHMS OIpPENEIEHHON
MTO3ULINH;

18) noHMMaTh AYIIEBHOE COCTOSHUE MEPCOHAKEN TEKCTA, CONEPEKUBAThH HM.

19) cTpyKTypHpOBaTh TEKCT, UCIIOJIb3ySd HYMEpALMIO CTPAHMUILI, CIUCKH, CCbUIKH, OTJIABJICHHE; IIPOBOIUTH
MIPOBEPKY MPABOIMCAHUS; UCIIOIb30BaTh B TEKCTE TAOIULIbI, H300payKEHUS;

20) npeoOpa3zoBbIBaTh TEKCT, UCIIOJIb3YSI HOBbIE (DOPMBI MpeacTaBiIeHUs nHpopManuu: GopmMysbl, rpapuky,
JrarpamMmsl, TaOIULbI (B TOM YHCIIe JUHAMUYECKHE, 3JIEKTPOHHBIE, B YACTHOCTH B IIPAKTUYECKHX 3a/1a4ax),
MEePEXOIUTh OT OJHOTO IPEJICTABICHUS JaHHBIX K IPYTOMY;

* UHTEPHPETUPOBATH TEKCT:

— CpaBHHUBATh U IPOTUBOIOCTABIATH 3aKIOYEHHYIO B TEKCTE HH(POPMAIUIO Pa3HOIO XapaKTepa;
— o0HapyXUBaTh B TEKCTE JJOBOJIbI B [TOITBEPK/ICHUE BBIIBUHYTHIX TE€3UCOB;

— JlenaTh BBIBOJBI U3 CHOPMYIUPOBAHHBIX TOCHLIOK;

— BBIBOJUTH 3aK/IIOYEHNE O HAMEPEHUH aBTOPA WM IJIaBHOW MBICIU TEKCTA.

* OTKJIMKATBHCS HA COJEPKAHUE TEKCTa:

— CBSI3bIBaTh MHPOPMAIUIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMU U3 JPYTUX UCTOYHHUKOB;

— OLIEHUBATh YTBEPKJIEHUS, C/IETIaHHbIE B TEKCTE, UCXO/IS U3 CBOUX MPEJICTABICHHUM O MUpE;

— HaXOJUTh JOBOJbI B 3aLIUTY CBOCH TOUKH 3PEHUS;

* OTKJIMKAThCs Ha (popMy TEKCTa: OLIEHUBATh HE TOJIBKO COJEpKAaHUE TEKCTa, HO U ero Gopmy, a B LEJIOM —
MacTEpPCTBO €ro UCIIOJTHEHUS;

* Ha OCHOBE MMEIOIIMXCS 3HAHUI, )KU3HEHHOTO OIbITa MOJABEPraTh COMHEHHUIO IOCTOBEPHOCTh MMEIOIIEH s
uHpopmanuy, oOHapyKHUBaTh HEAOCTOBEPHOCTh MOJydaeMoil MH(opmaunuu, npodeiasl B MHPOpMALUHU U
HAXOJUTh ITyTH BOCIIOJIHEHHUS 3TUX MTPOOEIIOB;

* B mpouecce padOThl C OJHUM WM HECKOJbKUMHU MCTOYHHKAMH BBISBJISATH COJIEPXKAIIYIOCd B HHX
MIPOTUBOPEUNBYIO, KOHQIUKTHYIO HH(POPMALINIO;

* HCIIOJIb30BaTh IOJYYEHHBIH ONBIT BOCHPUATUS HH(POPMALMOHHBIX OOBEKTOB Uil OOOralieHus
YYBCTBEHHOI'O OIIbITA, BBICKA3bIBaTh OLIEHOUHBIE CYKJIEHUS U CBOIO TOYKY 3pEHHS O MOJIYyYEHHOM
COOOILEHNH (IPOYNTAHHOM TEKCTE).

Buinycknux nonyuum 603moicHOCMb HAYUUMbCA:
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* AHATU3UPOBAMb USMEHEHUsSl CB0e20 IMOYUOHANLHO20 COCMOAHUS 8 Npoyecce YmeHus, NOJAV4YeHus u
nepepabomku NOLYYeHHOU UHDOPMAYUU U €€ OCMbICTEHUS.

* BLIAGNAMb  UMNIUYUMHYIO UHQDOpMAYUlo meKcma HA OCHO8e CONOCMABIEHUS ULTIOCMPAMUBHO2O
Mamepuana ¢ uHgopmayuel mekcma, aHaAIU3a NOOMEKCMa (UCNONb30BAHHBIX S3bIKOBLIX CPeocme U
CMpPYKmMypbl mexKcma,).

* KpUmu4eckKu OmHOCUMbCS K PeKIamMHOU uHgopmayuu,

* HAX0O0UMb CNOCOOBL NPOBEPKU NPOMUBOPEHUUBOU UHPOPMAYULL;

* onpeoenams 00CMOBEPHYIO UHDOpMAYUlo 6 Ccayuae HAIUYUs NPOMUBOPEUUBOU UNU KOHGIUKMHOU
cumyayuu.

Ilhanupyemoie pezyromamot peanuzayuu npozpammol « Qopmuposanue HKT-komnemenmuocmu
o0yuarmuxca» cpeocmeamu npeomema Xumuu:

BbITycKHUK HayqnTCS:
* BBICTYIIATh C ayJJMOBUACONOIICPAKKOM, BKIIIOUAs BHICTYIUIEHHUE M€pel AUCTaHIMOHHON ayTUTOpHUEi;
* y4acTBOBaTh B 00CyxaeHuU (ayauoBuaeodopym, TEKCTOBBINA (OpyM) C HCIIOIB30BAHUEM BO3MOXKHOCTEH
WNHtepHera;
* HCII0JIb30BaTh BOZMOXHOCTH 3JIEKTPOHHOM MOYTHI JJ11 HHPOPMALIMOHHOTO 0OMEHa;
* BECTHU JIMYHBIN THEBHUK (0JI0T) C HCMOIb30BaHUEM BO3MOXKHOCTeN MHTepHeTa;
* OCYUIECTBIIATh 00pa3oBaTeIbHOE B3aUMOJAEHCTBHE B MH(OPMALIMOHHOM MPOCTPAaHCTBE 00pa30BaTEILHOTO
yupexJieHus (MOoJydeHHe U BBINOJHEHUE 33JaHUi, TOJy4eHHEe KOMMEHTapHeB, COBEPILIEHCTBOBAHUE CBOEH
paboTsl, hopMupoBaHue NOPTHOIHO);
* cO0II0IaTh HOPMBI MH(POPMAIIMOHHON KYJIBTYpbI, 3TUKU UM IpaBa; ¢ YBAXKEHUEM OTHOCHUTHCA K YaCTHOU
uHpopmanuy U HTHPOPMALIMOHHBIM MpaBaM JPYTux JOAeH.
* HCIIOJIb30BaTh pPa3jIMyHble NMpUEMBI Moucka uH(opmanuu B MHTepHETE, MOUCKOBBIE CEPBUCHI, CTPOUTH
3anpockl AJisl NOUCKa UH(POPMALMK U aHAJIU3UPOBATh PE3yJIbTaThl TOMCKA;
* MCIIOJIb30BaTh MPUEMBI MOKMCKA MH(GOPMaLMK Ha NEPCOHATBHOM KOMIIBIOTEPE, B MHPOPMAILIMOHHOH cpene
yUpexJIeHUsI U B 00pa30BaTEIbHOM IPOCTPAHCTBE;
* HCIIOJIb30BaTh pa3iu4Hble OMOIMOTEYHbIE, B TOM 4YHUCJIE JJIEKTPOHHbIC, KaTajoru Jjs IOoHCKa
HEOOXOIMMBIX KHUT
* UcKaTh MH(GOpPMAIMIO B pa3iMuHbIX 0a3zax JaHHBIX, CO3JaBaTh U 3alOJHATH 0a3bl JAHHBIX, B YACTHOCTH
HCII0JIb30BATh Pa3IMUHbIE ONPEICIIUTENH;
* (popmupoBaTh cOOCTBEHHOE MH(GOPMALIMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MANOK U pa3MeliaTh B
HUX HY)KHbl€ MTH(OpPMALIMOHHbIE HICTOYHHUKH, pa3Meliath nadopmanuio B UuTepHere.
* BBOJIUTh pE3yJbTaTbl HM3MEPEHUN U Jpyrue LUQPpOBbIE AaHHbIE A UX OOpabOTKH, B TOM 4HCIIE
CTaTHUCTUYECKOI U BU3yalIU3alUy;
* IPOBOJUTH IKCIIEPUMEHTHI U UCCIIEJOBAHMSI B BUPTYaIbHBIX JIAOOPATOPUAX
Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCL:
* 83AUMOO0ELCMBOBAMb 8 COYUATILHLIX CEMSX, pabomamy 8 2pynne Hao coodbujeruem (uKi),
* yuacmeogams 6 hopymax 6 CoyuanbHblx 00pa308amenbHbIX Cemsax,
* 83AUMOO€LICMBO8AMb C NAPMHEPAMU C UCNONb308AHUEM 803MOdICHOCMeN Hnmeprema.
* co30a6amb U 3aNOIHAMb PA3IUYHbBIE ONPEOeTUment,
* UCNONIL306AMb PA3TUYHbIE NPUEMbL NOUCKA UHpOopMmayuu ¢ Mnmepueme 6 xo0e yuebHOU OesmenbHOCmU.
* NPOBOOUMb eCMECMEEHHO-HAYYHbLE U COYUATbHBIE USMEPEHU, 6600UMb PE3YIbMambl USMEPEHUL U OPY2UX
YupposuIx OanHwbIX U 0OpaAbamvieams Ux, 8 MOM YUCIe CIMAMUCIUYECKU U C NOMOUWbIO GU3VATUIAYUL,
* AHAU3UPOBAMb PE3YILbIMAMbL CE0El 0eAMENbHOCIU U 3AMPAYUBAEMBIX PECYPCO8.

ITnanupyemoie pezyromamaol peanuszayuu npozpammvl «OCHosvl yuedHo-ucc1e006amebCKoll u

NPOEKMHOI 0eAmeNbHOCMU) CPEOCmEamu npeomMema Xumuu:

BrimyckHuk HayduTcs:

* [UIAHUPOBATh W BBHINIOJHATH Y4eOHOE HCCJIEIOBAHME M YUE€OHBIH TPOEKT, MCIOJIB3YysS 000pyIOBaHHE,
MO/IEJIH, METOIbI U IPUEMBI, aJIEKBATHBIE UCCIIEyEMOM TIpoOIeMe;

* BRIOUpATh U UCIIOJIb30BATh METO/IbI, PEJIEBAHTHBIC pacCMaTpUBAEMOM IpoOIeMe;
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® pacCiio3sHaBaTb W CTAaBHUTHL BOIIPOCHI, OTBCTBI Ha KOTOPBIC MOIyT OBITH ITOJIYYCHBI HYTGM HAay4YHOTO
HUCccCJIe10BaHusA, 0T6I/IpaTI> aZICKBAaTHBIC MCETOAbI HCCJIICJOBAHUA, q)OpMy.]'II/IpOBaTB BBITCKAIOIIIUC U3
HCCJI€10BaHHUs BBIBOIbI,

® UCII0JIb30BATh TAKUEC €CCTCCTBCHHO-HAYYHBIC MCTOABI U HpI/IéMI)I, KaK Ha6J'II-OI[€HI/I€, IIOCTAHOBKaA HpO6J'I€MI)I,
BBIIBUKCHHUC «XOpOIHCﬁ TUnoTE3bl», I3KCICPHUMCHT, MOACIUPOBAHHEC, HUCIOJIB30BAHUC MATCMATHYCCKHUX
MOJIeNIel, TeopeTHIecKoe 000CHOBaHHE, YCTAHOBJICHNE TPAHUI] IPUMEHIUMOCTH MOJICITH/TECOPHH;

¢ ACHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPCHHUA, HCIIOJIb30BATH A3BIKOBBIC CPCACTBA, aJICKBATHLIC
o06cyxaaemMoit mpooieme;

¢ OTJIM4YaTh (baKTBI oT Cy>K)I€HHI>i, MHEHUH U OLCHOK, KPUTHUYCCKU OTHOCHUTBHCA K CYXKICHUAM, MHCHUAM,
OIICHKAM, PEKOHCTPYHPOBATh MX OCHOBAHUS;

®* BUICTh U KOMMCHTHUPOBATH CBA3b HAYYHOT'O 3HAHWA U HCHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CY)KJICHl/If/'I pu
IIOJIYYEHUH, PACIIPOCTPAHEHUN U IIPUMEHEHUN HAYYHOTO 3HAHUS.

Buvinycknux nonyuum 603MoMCHOCIb HAYYUMBCA.!

* CAMOCMOSMENLHO  3A0YMbI8AMb, NIAHUPOBAMb U  BbINOIHAMb YUeOHOe UCCIe008aHUe, YYeOHblll U
COYUATILHBI NPOEKM,

* UCNONIBL308AMb 002AO0KY, 03APEHUe, UHMYUYUIO,

* UCNONIBL308AMb  MAKUE eCMEeCMBEeHHO-HAYYHble Memoobl U Npuémvl, Kak abcmpazuposauwue om
NPUBX00AUUX (PAKMOPOB, NPOBEPKA HA COBMECUMOCHb C OPY2UMU U38ECMHBIMU PaKkmamu,

* YeNeHanpasieHHo U OCO3HAHHO DPA3BUBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, O0C8AUBAMb HOBblE
A3bIKOBbIE CPEOCBA,

* 0CO3HABAMb  C80I0  OMBEMCMBEHHOCMb 34  OOCMOBEPHOCHb  NOJYYEHHbIX 3HAHUL, 34 Ka4yecmeo
8bINOTHEHHO20 NPOEKMA.

COI'JTACOBAHO COI'JTACOBAHO

IIpoTokou 3acenanus 3amecTurelnb qupekTopa rno Y BP
METOIMYECKOr0 00bEeTMHEHHUS
yuuTesael XuMuu 1 OUOJIOTUU

ruMHa3zuu Ne 87 MOJIHNCH d.N.0.
oT 20  roma Ne 1 20  roma
CunopeHko
H.A.noanuce pyk-is1 MO
d.1N.0.

25



		2021-04-05T14:09:04+0300
	Ботвиновская Алла Григорьевна




