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1. Copep:xanue yueOHOro npeamera

8 kaacc
Paszgea 1. [lepBoHayaibHble XUMHYEeCKHE OHATHA (21 4)

Tema 1. Xumuss — BakHasi 00JIaCTb €CTECTBO3HAHMSI M NMPAKTUYECKON IesiTeJIbHOCTH
yesioBeka (6 )

[Ipeamer xumun. Posib XMMHUM B KM3HU 4Ye€lIOBEKa. XUMHS B CUCTEME HAayK. Teja M BEIleCTBA.
®u3nyecKue CBOKMCTBA BEILIECTB.

Mertonbl TO3HAHUS B XUMHUH.

ArperatHoe COCTOSIHUE BEILIECTB.

3HaKOMCTBO C MpaBWJIaMU O€30MacHOCTH W MpuEMaMu pabOThl B XMMHYECKOH J1abopaTopuu.
[Ipaktuyeckas pabora Nel. IlpaBunma paGoTel B j1abopatopuu W MPUEMBI OOpalIeHUs C
71a00paTOPHBIM 000PYIOBAHUEM.

JemoHcTpanuu:

JlaboparopHoe obopynoBaHue. Pa3nuuHbie BUIbI XUMHUECKOM MOCYIBI.

Uucteie BemectBa U cmecu. CrnocoObl pazneneHusi cmeceil. PU3MYECKUE U XUMHYECKHUE
aBieHus. [Ipu3Haku U ycioBHs NPOTEKAHUS XUMHUECKUX PEaKIIMil.

[TpakTudeckast padorta Ne 2. Pa3nenenue cMmeceit (Ha mpuMepe OYNCTKH TTIOBAPESHHOW COJIH)
JlaBopaTopHbIe ONBITHI:

Onucanne GpU3NIECKUX CBOMCTB BEIIECTB. Pa3aenenne cMecH ¢ TIOMOIIbIO MarHuTa.
JlemoHcTpauu:

OOGpa31ibl BEHIECTB.

CrniocoOsI pa3nenenus cmeceit (puabTpoBaHue, BeIIapUBaHUE, JUCTHIUISIIH, XpoMaTorpadus).
Tema 2. BemecTBa n xumnueckue peakuuu (15 1)

ATOMBI M MOJIEKYJbl. XUMHYECKUE 3JIeMeHThl. lIpocTbie W cCioXHbIE BemecTBa. ATOMHO-
MoJeKyJsipHoe yueHue. M. B. JIOMOHOCOB — y4€HBIN-3HIUMKIIONEIHUCT.

JlaboparopHble OnbITE: MoOIETH aTOMOB U MOJIEKYIT.

3HaKu (CHMBOJIBI) XUMUYECKHUX JIeMEHTOB. OTHOCHTENbHASI aTOMHAas Macca.

Xumunyeckas ¢opmyna. OTHOCUTENbHAs MOJIEKYJspHas macca. MaccoBas J10JiE XUMHYECKOTO
AJIEeMEHTa B COCIMHEHHH.

Brruncnenus

— OTHOCHUTEIBbHOW MOJIEKYJISIPHOM MAaCChl BEUIECTB;

— MacCOBOM JJOJTU XUMUYECKOTO 3JIEMEHTa M0 POopMyJie COeAMHEHUS

BasieHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
®u3nuecKkue 1 XUMUYECKUE SIBJICHUS.

JeMoHCcTpanuu:

duznyeckue sBICHUS (pacTUpPaHKUE caxapa B CTYIKE, KUIIEHHWE U KOHJIEH AU BOJIBI U T. 11.).
JlaGopaTopHBIE OTBITHI:

[Tpumepsl ¢u3nuecKkux sBIEHUM (TUIaBIEHHWE BOCKA, TasHHUE JbJa). [IpuMepbl XUMHUYECKHX
ABJIEHUH (TMPOKAJIMBaHNE MEHOMN MPOBOJIOKH, B3aUMO/IEHCTBHE MeJa C KUCIOTOM).

Xumnueckas peakuus. [Ipu3Haky u yciioBus NPOTEKaHUSI XUMUUECKUX PEAKIIMA.
JeMoHcTpanuu:

XuMHuueckue siBJeHusl (TOpeHre CBeUH, pa3IoKEeHHUE caxapa, B3auMOJICUCTBUE CEPHOM KUCIOTHI
¢ xyopunom Oapus, paznoxkenue ruapokcuna meau(ll), B3ammopeiicTBue keie3a C Cepow,
B3auMOJIeiicTBUE kele3a ¢ pacTBopoM coiu meau(1l)).

XUMUYECKUE YPABHEHHS. 3aKOH COXPAHEHUSI MACChI BEIIECTB.

JeMoHcTpanuu:

OnBIT, WIITIOCTPUPYIOIINAN 3aKOH COXPAHEHUS MACCHI.

Tunel XUMUYECKUX peakiuid (COeAMHEHHUS, Pa3I0KEeHHs, 3aMeIlIeHUs, OOMEHa).

Pa3nen 2. BaxkHelimme npeacTaBUTe Il HEOPraHUYeCKUX BelecTs (32 4)



Tema 3. Bo3nyx. Kucaopon. Ilonsitue 06 okcugax (6 u)

Bo3nyx — cmecs razos. CocTaB Bo3ayxa.

Kucnopon — snemeHT u npoctoe BemectBo. O30H — aJIoTporiHas MoauuKalus KUCIopo/a.
Haxoxnenne xucimopona B Tmpupojae, (U3MYECKHe | XMMHYECKHE CBOWCTBA (peakiuu
OKHCJICHUS, TOPEHHE). Y CIOBUS BOSHUKHOBEHUS U MpeKpalieHus: roperus. CrocoOsbl moyryueHus
KHACJIOpo/a B Jaboparopud U mpombinuieHHOCTH. Ilpumenenue kuciopoma. Kpyroopot
KHCIIOpOJa B IMpupoJe. BbluMClIeHHs — MOJIEKYJIIPHOM MacChl KHUCIOpOAA W 030HA Ha
OCHOBaHUU aTOMHOM MacChl XUMHUYECKOTO 3JIEMEHTA.

JeMmoHcTpanuu:

BsaumopeiictBue ¢ocdopa, cepsl U Kenae3a € KUCIOPOAOM (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOOTIBITOB).

Omnpenenenue coiepkaHus KMCI0pOia B BO3IyXE.

OnbIThL, JEMOHCTPUPYIOUIUE YCIOBUS BOSHUKHOBEHHUS U IPEKPALICHUS TOPEHUS.

[Tpaktuyeckas padora: Ne 3. [Tonydyenue u cobupanue KUCIOpOIa, U3yYeHUE €ro CBONCTB.
[Tonstre 06 oxcuaax. JlabopaTopHslil onbIT: O3HAKOMIIEHHE ¢ 00pa3aMi OKCHJIOB.

TernoBoit 3¢(hekT XUMHUYECKOW peakiyu, MOHSITHE O TEPMOXMMHUYECKOM YPaBHEHUH, JK30- H
SHIOTEPMHUUYECKUX PEAKIIMSIX.

TorumBo (HedTh, yroib W MeTaH). 3arps3HEHHE BO3IyXa, CIIOCOOBI €ro IMperoTBpAIlCHUS.
Ycuenre napHUKOBOro 3¢ deKrta, pa3pyiieHue 030HOBOTO CIOSL.

Tema 4. Bogopoa. [lousitue 0 kucaoTax u couasx (5 v)

Bomopon — »oamemeHT W mpocToe BemiecTBO. Haxokaenume B mpupone, (usmueckue u
XUMHUUYECKHE CBOMCTBA (Ha IMpUMEpE B3aUMOJACUCTBUS C HEMETANIaMU U OKCUJAaMH METAJUIOB),
MPUMEHEHHUE, CIIOCOObI MOTYYCHHUS.

JeMoHcTpanuu:

[Tomyuenue, coOupanue W pacro3HaBaHue Boopona. ['openuwe Bomopoaa. BzaumonelictBue
Bozopoaa ¢ okcunom meau(Il).

[TpakTuueckas pabota: Ne 4. [TonydueHue u cobupanue BOAOPOa, U3yYEHHE €ro CBOMCTB.
IToHsITHE O KHCITOTaX U COJISIX.

Bbruncnenuss MOJEKyJIsSpHOM Macchl BEIECTBA HA OCHOBAaHMM AaTOMHOW MAacChl XMMHMYECKHX
AJIEMEHTOB.

JlabopatopHslii onbIT: B3aumMoeicTBUE KUCIOT C METaJIaMH.

Tema S. KosimuecTBeHHbIe OTHOIIEHUS B XUMHHU (5 4)

KonnuecTso BemecTBa. Monb. MoisipHas macca.

JemMoHcTpanus:

OO0pa31bl BEIIEeCTB KOJMUECTBOM 1 MOJIb.

3akoH ABoraapo. MomnspHblii 00bEM razoB. Beiuncienus o0béma, KolIMyecTBa BELIECTBa ras3a
0 €r0 U3BECTHOMY KOJMUYECTBY BEIIECTBA WM 00BEMY.

Pacuérpl o XMMHUYECKUM YpaBHEHUSIM.

Beruucnenust 00bEMOB I'a30B 110 YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA OOBEMHBIX OTHOLIEHUH
ra3os.

Tema 6. Boga. PacTtBopsl. [lonsitue 06 ocHoBanusx (5 4)

dusnueckie CBONWCTBA BO/JBI. AHanus u cUHTE3 — METOABI H3Y4YCHHA COCTaBa BOJBI.
XUMHUECKUE CBOMCTBA BOJIBI (PEAKLIMHU C METaJUIaMU, OKCUAAMU METAJJIOB U HEMETAJJIOB).
JeMoHcTpanuu:

DNEeKTPOIN3 BOJBI, CUHTE3 BOJIbI, B3auMojeiicTBue Boabsl ¢ Mmerauiamu (Na, Ca) (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUATIOB).

CocraB ocHoBanwmii. Ilonstue o0 wHmukaropax. JlemoHcTparnuu: MccrnenoBaHue pacTBOpOB
KHCJIOT U IIEJI0Uel C MOMOIIBI0 HHINKATOPOB.

Bona xak pactBoputens. PactBopel. PacTBopumocTh BemiecTB B Boje. HacwblilieHHblE U
HEHACBIILIEHHBIE pacTBOPbL. MaccoBas 10115 BelllecTBa B pacTBope. JlemoHcTpanuu: PactBopenue



BEUIECTB C Pa3IMYHON pacTBOPUMOCTHIO. BbIUMCIIEHUS ¢ UCHOIb30BAHUEM MOHATUS «MACCOBAs
JI0JIs1 BELIECTBA B PaCTBOPE»

Ponb pacTBOpoB B npupoze U B KU3HU ueraoBeka. KpyroBopoT Boabl B Npupoze. 3arpsisHeHHE
IPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BO.

[Tpaktuyeckas paborta: Ne 5. IlpuroroBieHHe pacTBOPOB C OMpEAETIEHHONH MaccOBOM moiein
pPacTBOPEHHOIO BEUIECTBA.

Tema 7. OcHOBHBIE KJIACChl HEOPraHM4YeCKUX coeqnueHuii (11 u)

Knaccugukanus HeopraHmyeckux coennHeHui. [lemonctpanmu: OOpa3sibsl HEOpraHMYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB.

Oxcuapl: cocTaB, Kinaccupukanys (OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHbIE, HeconeoOpasyoliue),
HOMEHKJIaTypa (MEKyHapoIHas U TpUBUAJIbHAS).

[Tony4yeHne 1 XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB.
OcHoOBaHMs: cOCTaB, Kiaccu(uKalus, HOMEHKJIATypa (MEXIyHapoaHas W TpPUBHAIbHAS),
bu3nyeckre 1 XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEHHS.

JlaGopaTopHBbIE OTBITHI:

[TosryueHne HEpacTBOPUMBIX OCHOBaHMH. B3aummozneiicTBMe HEpaCTBOPUMBIX OCHOBAaHUN C
kuciaotramu. Paznoxenue ruapokcuna menu(ll) npu HarpeBanum.

Kucnotsl: cocraB, kimaccudukanus, HOMEHKIATypa, (pu3nuyeckue M XHUMHUYECKHE CBOMCTBA,
CrocoObl OJyyeHus. P akTHUBHOCTH METAJLIOB.

JlemoHCcTpanuu:

B3aumoneiictBue pactBopa cepHoil Kuciotsl ¢ okcuaoMm menu(ll). Peakius Heittpanuszamuu.
JlaGopaTOopHbI€ ONBITHI:

B3anmopneicTBre KUCIIOT ¢ METAJUIAMH.

Conn (cpenHue): HOMEHKIJIATypa, CIIOCOOBI MOIY4EHUs, B3aUMOJIECHCTBHE COJEH C MeTajllaMu,
KHUCJIOTaMHU, 11I€JI0YaMH U coJIIMU. JleMoHCTpanuu:

BrITeCcHEHNE OTHOTO MeTa/u1a JPYTUM U3 pacTBOpa COJIH.

['eneTnyeckas cBsI3b MEXAY KJacCaMU HEOPraHMUECKUX COCTUHEHHM.

[Tpaktuyeckas padota: Ne 6. Perienne skcriepuMeHTalnbHbIX 3aa4 110 TeMe «OCHOBHBIE KIIaCChl
HEOPraHMYECKUX COEAMHEHUI». BhIuncienus no ypaBHEHUSIM XUMUYECKUX PEaKIHil.

Paznen 3. Ilepuoauueckmii 3axkon u Ilepuoaumyeckasi cucreMa XHMHYECKHX 3JI€eMEHTOB
. U. MenngeneeBa. CrpoeHue aromMoB. XumMHYecKass CBf3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE peakuuu (15 v)

Tema 8. Ilepuogmueckmii 3akoH u Ilepuoguyeckass cucreMa XMMHYECKHX 3JIEMEHTOB
. U. MenpaeneeBa. Ctpoenue atoma (7 1)

[TepBble TOMBITKK KiIacCH(PUKAIMN XUMUYECKUX d3JeMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AIIeMEHTOB (IEJOYHbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

JeMoHcTpauuu:

O3zHakomMiieHHE ¢ 00pa3liaMu METAJUIOB U HEMETAJIJIOB.

JlaGopaTOpHBI OMBIT:

B3anmoneiicTBre ruipoKcHIa IIMHKA C paCTBOPaMU KUCJIOT M IIEJI0Yer

Ilepuoanueckuii 3axkoH u [lepronnueckas cucrema xumuyeckux 3aeMeHToB /. . Menneneena.
Ilepuonpl, rpynmbel, noarpynmbl. 3HadeHwe [lepuommueckoro 3akoHa u [lepuonuueckoit
CHUCTEMBl XHMHYECKUX JJIEMEHTOB JUIs pa3BUTUS Hayku U npaktuku. [. M. Mennenees —
y4€HBIN, megaror W rpaxaaHuH. JlemoHcTpanuu: KopoTkonepuoaHas W JJIMHHONEPHOIHAS
dopmel [Teprogudeckoii cuctemMpl XuMuueckux snemenToB Jl. . Menneneesa.

Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30TOmnbI. DIeKTPOHBI.

CTpoeHue IMEeKTPOHHBIX 000JI0UEK aTOMOB MePBbIX 20 XUMUYECKHX eMeHTOB [leproanueckoit
cucremsl [[. 1. Menaeneesa

DU3NYECKUI CMBICI TOPSIKOBOI0 HOMEpPA AIEMEHTA, HOMEPOB IEPUOIA U TPYIIIIBI.



XapakTepucTuka XMMHYECKOTO 3JIEMEHTa IO ero mnojioxkeHuto B Ilepuonnueckoit cucreme
J. . Menneneena.

Tema 9. Xumnueckasi cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (8 1)

Honnast xumuueckast CBs3b.

KoBasieHTHast HEMONsIpHAS XUMUYECKas CBSI3b.

KoBanentnas mossipHas XuUMHUYEcKas CBSI3b. DIEKTPOOTPULIATEIBHOCTh AaTOMOB XUMHYECKHX
AJIEMEHTOB.

CrerneHpb OKUCIICHUS.

OxkucnurenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). IIpouecchl okucieHust 1 BOCCTaHOBJICHUSI.
OxucauTeNnu 1 BOCCTAaHOBUTEIH.

JeMoHcTpanuu:

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKI[UH: TOPEHUE, PEaKLIUU PA3I0KEHUSI, COCTUHEHUS

9 kmacce
Pa3nen 1. BemecTtBo n xumuyeckue peakuuu (18 4)

IHoBTOpEeHue U yriryd/jieHue 3HAHMI OCHOBHBIX pa3esoB Kypca 8 kiaacca (5 4)
Ilepnonnueckuil 3akoH. Ilepuoauyeckas cucreMa xumudeckux 3ieMeHToB /1. 1. Menneneesa.
Jemonctpauun: KopotkonepuonHass u anuHHonepuoaHas (opmel Ilepuonudeckoil cuctemsl
xumuueckux anemenToB J[. . MeHnieneeBa

CrpoeHne aromMoB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHUYECKHMX 3JIEMEHTOB IIE€PBBIX
TpEX MEPUOJO0B, KAIMsl, KAJIbLIUS U UX COEIMHEHUN B COOTBETCTBHUHU C IOJIOKEHUEM AJIEMEHTOB B
HEPUOJIMYECKOI CUCTEME U CTPOEHHEM UX aTOMOB.

Knaccugukaius 1 HOMEHKIaTypa HEOPTraHMYECKUX BEIIECTB (MEXIyHAPOAHAS U TPUBHAIIBHAS).
XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCS K pa3IMYHBIM KjaccaM HEOpraHMYecKuX
COEIMHEHUI, UX T€HETUYECKasl CBA3b HEOPTaHUYECKUX BEIECTB.

CrpoeHue BemecTBa: BHIbl XUMHUYECKOW CBSI3M W TUIBl KPUCTAUIMYECKMX PEIIETOK.
3aBUCHUMOCTh CBOMCTB BELIECTB OT UX CTPOEHUSI.

JemMoHncTpanuu:

Monenu KpUCTaUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILECTB.

Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYeCKUX peakumii (5 1)

Knaccudpukanus XuMUYECKMX peakUuid [0 pPA3IMYHBIM MpHU3HAKaM ([0 YHCIy M COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TeIIOBOMY 3((deKTy, M0 H3MEHEHHIO CTeneHel
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, [0 yYacTHIO KaTajau3aropa). JK30- U
SHJIOTEPMHUUYECKHE PEaKIMH, TepMOXUMUYecKue ypaBHeHus. [loHsTne 00 oOpaTuMbIX U
HEOOpaTUMbIX XUMHYECKHX peakuusx. [IOHATHE O TOMOTe€HHBIX M TeTePOTE€HHBIX PEAKIIUSIX.
JemoHncTpanuu:

[TprMeprl HEOOPATUMBIX U 0OPATUMBIX PEAKLIUM.

[TonsiTe 0 ckopocTH XMMHUYECKOW peakuuu. IloHATHE 0 XMMHUYECKOM paBHOBeCcHUH. DaKTOpHI,
BIMSIOUIME HA CKOPOCTh XMMMUYECKON peakuuud U TOJOKEHHE XUMHYECKOrO pPaBHOBECHS.
JlemoHcTpanuu: 3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEaKkUMH OT pa3iIMyHbIX (HaKTOPOB.
Bo3spaelicTBue katanuzaropa Ha CKOPOCTh XUMHUYECKOW PEaKIUU.

CMeleHne paBHOBECHS] XUMUYECKON peaKIny.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu  (AJIEKTPOHHBIM  OajlaHC  OKUCIHUTEIbHO-
BOCCTAHOBUTENIBHON PEAKIINH).

Bbruncnenust  konuuecTBa BellecTBa, 00bEMa M MacChl PEAareHTOB WM MPOAYKTOB IO
YPaBHEHUSAM XUMHYECKHX PEAKIIUH.

Tema 2. DIeKTPOJIUTHYECKAS JUccoHanusa. XMMHYECKHe PeaKuH B pacTBopax (8 4)
AHau3 KOHTPOJBHON pPaboThl. Teopus 3NEKTPOIUTUYECKOH AUCCOLUMAIMU. DIEKTPOIUTHI U
HeaneKTponuThl. Ctenensb aquccounanuu. CUibHbIE U c1a0ble 37eKTPOIUTHI.



Karuvonbl, annonsl. MexaHu3M AUCCOLMAIIMN BEIIECTB C PA3JIMUYHBIMU BUJAMU XUMHUYECKOMN
CBSI3U.

JeMoHCcTpanuu:

DJleKTpHUYecKasi IpOBOJUMOCTb PaCTBOPOB BEUIECTB; JABUKEHUE HOHOB B JIEKTPUYECKOM I10JIE.
XUMHYECKHE CBOWCTBA KUCIIOT B CBETE MPEACTABICHUN 00 AJIEKTPOIMTUYECKON JUCCOLMAIIHH.
Peakuuu wuoHHOro oOMeHa, YyCIOBUS UX TMpoTekaHus. VIOHHbIE ypaBHEHHUS peakKiuil.
JemoHcTpanuu:

OnBITHI, WJUTIOCTPUPYIOLIUE IPU3HAKY MPOTEKAHUS PEaKuil HOHHOTO OOMEHa.

JlaGopaTopHBIN OMBIT:

Peakuuu wuoHHOro oOMeHa B pacTBOpax »dJeKTPoiuToB: cyibdata Mmeau(ll) u meEnoun,
KapOOHAaTa HATPHUS U COJSTHOM KHCIIOTHI, PeaKIUsl HEUTpaTu3aiii MEeXAY THIPOKCHIOM KU U
COJIIHOM KMCIJIOTOM.

XVUMUYECKHE CBOHCTBA OCHOBAaHHMA B CBET€ TPEACTABICHUH 00 AJIEKTPOIMTUICCKON
JUCCOLMALINN.

XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEJCTABICHUH 00 AIIEKTPOIUTHIECKOMN TUCCOIHALINY.
Cpena pactBopa. [lonsTue o ruponamnse coyeu.

JemoHcTpanuu:

OnbITHl 1O OMpPENETeHUI0 CPelbl B pacTBopax coliel (xyopuaa HaTpusi, kapOoHaTa HaTpus,
XJI0OpHUa [UHKA).

KauecTBeHHbIe peakliii HA KATUOHBI U AHUOHBI.

[Ipaktuueckas pabora: No 1. Pemienue skcrepuMEHTaIbHBIX 33/1a4y 1O TeMe. BhIYucienus mo
YPaBHEHUSAM XUMUUYECKHX PEAKLIUMU.

Pa3nen 2. HemeTa/uibl M HX coeimHeHUs (26 )
Tema 3. O0mas xapakrepucTuKa XuMu4eckux 3jieMeHTOB VIIA-rpynnsl. I'anorens! (4 1)

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB JTHUX JJIEMEHTOB,
XapaKTepHbIE Ui HUX cTeneHu okucieHusa. CTpoeHue U (U3MUECKHUE CBOMCTBA MPOCTHIX

BEIIECTB — TaJOreHoB. XUMHYECKHE CBONCTBA Ha NpuMepe xJjopa (B3auMoOAEHCTBHE C
MeTaJlaMH, HeMeTalllaMH, LIeJI0YaMH).
JeMoHcTpanuu:

Buneomarepuansl: raloreHbl U UX COCIMHEHHUSL.

Xnopoogopon. ComnsiHas KHCIIOTa, XHWMHWYECKHE CBOMCTBA, I[OJIY4YE€HHE, TPUMEHEHHE.
KauecTBeHHbIe peaklMy Ha rajoreHUuA-UoHbl. J(elicTBUE XJ0opa U XJIOPOBOJOPOAA Ha OPTaHU3M
YeJI0BeKa.

[Tpaktnyeckas padora: Ne 2. [TonydyeHue coysiHOM KMCIOTHI, U3ydeHHE e€ CBOMCTB.

Baxuelimme Xmopuasl 1 KX HAXO0XKIECHUE B IPUPO/IE.

JeMoHcTpauuu:

O6pa3ie! xmopuoB. JlabopaTopHbiit onibIT: Pacro3HaBanue XJI0pHI-HOHOB.

Brruncnenus

— I10 YpaBHEHUSIM XUMUYECKUX PEaKui, €CIIU OUH U3 PEareHTOB J1aH B U30bITKE;

— 00BEMOB Ta30B MO YPaBHEHUIO PEAKLIMU Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOIICHUI ra30B
Tema 4. O0mas XxapakTepucTHKa XUMHYeckuX JjeMeHTOB VIA-rpynmnbl. Cepa u eé
coequHeHu (6 1)

OO6mas xapaktepuctuka 5371eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUSI aTOMOB 3THUX
AIIEMEHTOB, XapaKTepHbIe JUII HUX cTeneHu okucieHus. CTpoeHue u (usnueckue CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAA M Cepbl. AJUIOTPONHBIE MOAUGUKALUKA KUCIOPOJa U CEpHI.
XuMHUecKue cBoucTBa cepbl. HaxoxaeHnue cepol U €€ COEAMHEHUN B IPUPOIE.

JleMoHCTpauu:

Konnexnuu (Bugeomarepuansl): cepa U €€ COeAMHEHUS

CepoBopaopoj, cTpoeHne, pu3ndeckue U XUMUIECKUE CBOWCTBA.

OKcubl cepbl Kak MPeICTaBUTENH KUCIOTHBIX OKCHJIOB.



CepHast kucioTa, (pu3nyeckre W XMMHUYECKHE CBOMcTBa (00IIMe Kak MpEeACTaBUTENs Kiacca
KUCIIOT WU crienuduyeckue), mnpuMeHeHue. XHUMHYECKHe peakluu, JeKalde B OCHOBE
IPOMBIIIICHHOTO Croco0a IMOyuYeHHs] CEPHOM KHCIOTHI. AmmapaTrbl U MPOTEKAIOUIHEe B HHUX
IpoLECcCHl (Ha MpUMeEpPe MPOU3BOJICTBA CEPHOM KUCIIOTHI).

JlaGopaTopHBbIE OTBITHI:

B3anMopeiicTBre pa3z0aBiaeHHON CEPHON KHCIOTHI C IIMHKOM.

JemoHcTpanuu:

OOyriauBaHue caxapa ImoJi ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

Coun cepHOI KUCIIOTHI, KaYeCTBEHHAs peakiys Ha Cylb(aT-uoH.

JlaGopaTtopHbie onbIThl: OOHapY)eHUE CyIb(aT-HOHOB.

XUMHYECKOE 3arpsi3HEHUE OKpPY)KAIOIIEH Cpelbl COCOUHEHUSMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBPAILCHUSI.

Bbluncnenus 1o ypaBHEHHMSM XUMHUYECKMX pEaKIUil; MaccoBOMl JI0JIM BbIXOJAa MPOAYKTa
peaxIuu.

Tema 5. O0masi XapaKTepHCTHKA XUMHYECKHX 3JIeMeHTOB VA-rpynnbl. A30T, ¢pochop u ux
coequHeHus (7 4)

OO0mass xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB JTHX
9JIEMEHTOB, XapaKTEpHbIE AJISi HUX CTEIEHU OKHUCIIEHHUS. A30T, pacpOoCTpaHEHUE B MPHUPOJE,
du3nUecKue U XUMHYECKUe CBoicTBa. KpyroBopor azora B rpupo/ie.

AMMHuak, ero gpusnyeckrue 1 XUMUYECKUE CBOMCTBA, MOJIyueHue U nmpuMenenue. Conu aMMOHUS,
uX (HU3MUECKUEe M XUMHUYECKHE CBOWCTBA, NpUMeHeHHe. KauecTBeHHass peakuus Ha HOHBI
amMmoHus. VMcrnonb3oBaHue HUTPATOB M COJIE aMMOHHS B Ka4yeCTBE MHHEPAIbHBIX YAOOPECHUN.
JlaGopaTopHBbIE OTBITHI:

BzaumopeiictBue coneit ammoHus ¢ ménousto. O3HakoMIieHHE € O0pa3llaMM a30THBIX U
dochopHBIX yHoOpeHHH.

[TpakTuueckas pabota: Ne 3. [TonydyeHrne ammuaka, U3yueHUE ero CBONCTB.

A3oTHas KuCIo0Ta, €€ QU3MUECKUe M XUMUYSCKUE CBOMCTBA (00IIMe KaK MPEICTaBUTENs Kilacca
KUCTIOT U crenuduyeckue). XUMUYECKOe 3arpsi3HEHUE OKPYXKArolled Cpeibl COCTUHEHHUSIMHU
a3oTa (KMCIIOTHBIE JI0%K]U, 3arpsi3HEHNE BO3/yXa, [TI0UYBbI U BOJOEMOB).

JeMoHcTpauuu:

B3anmopeiicTBre KOHIIECHTPUPOBAHHON a30THOM KUCIIOTHI C MENIBIO.

®ocdop, amnorponHsle Mogudukanuu ¢ochopa, ¢uzMUEeCKMe M XHMHUYECKUE CBOMCTBa.
JeMoHCcTpanuu:

Komnexuuu: pocdop u ux coenHeHus.

Oxcun pocdopa(V) u pochopnast kuciora, Gusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJIyUEHUE.
KavectBennas peakius Ha ¢ochar-uonsl. Mcnonb3oBanue ¢pochaToB B kKadecTBE MUHEPAIBHBIX
yno0peHui. 3arpsi3HeHne MPUPOIHBIX BOIOEMOB dochaTaMu.

Bbluncnenys 1o ypaBHEHUSAM XUMUYECKUX PEAKIIUM.

Tema 6. O0masi xapakTepuMcTHKa XMMH4YecKHX 3JjeMeHTOB IVA-rpynnsl. Yriepox u
KpeMHHi U uX coequHeHus (9 1)

VYrnepon, amnoTponHble MoIU(UKAIMM, PpacHpOCTpaHEHHWE B MpuUpoae, QU3NYECKUue U
XHUMHYECKHe cBocTBa. AncopOius. KpyroBopot yriepoaa B mpupose.

JleMoHCTpamuu:

Mojenn KpUCTAJUTMYECKHX PeIMIETOK anMasa, rpadura, MoJeKyasl ¢ysuiepeHa. AacopOuus
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBaHHBIM yriiéM. [IpoTuBoras.

Oxcuapl yriepoaa, HMX (U3MYECKME M XMMHUYECKHE CBOMCTBA, WX JCWCTBUE Ha JKUBBIC
OpraHU3MBbl, MOJIY4YEHHE M MPUMEHEHHE. DKOJOTMYeCKHe MpPOOJIEeMBbl, CBSI3aHHBIE C OKCHAOM
yraepoaa(IV); runoresa riobalbHOTO MOTEIUICHHUS KIIMMATa; TapHUKOBBIN 2D PexT.

VYronpHas kuciora M €€ coid, MX (QU3NYECKHMEe U XUMHYECKHE CBOMCTBA, MOJyYyeHUE U
npuMeHeHne. KauecTBeHHast peakiiyst Ha kapOoHaT-HOHBL. Mcronp3oBaHue KapOOHATOB B OBITY,
MEIUIIMHE, MPOMBIIIIEHHOCTH, CEIhCKOM Xo3siicTBe. JlaGopaTopubiii ombiT: KadecTBeHHas
peakuus Ha KapOOHAT-HOH.



[Ipaktuyeckas paborta: Ne 4. Ilomydyenue yriekucioro rasa. KadecTBeHHas peakuusi Ha
KapOOHAT-HOH.

[lepBoHauyanpHble TOHATHS 00 OPraHMYECKUX BEHIECTBAX KAaK O COCIMHEHMAX YIJepoja:
0COOEHHOCTH COCTaBa M CTPOCHMSL.

JemoHncTpanuu:

Monenu MOJIEKy1 OPraHUYeCKUX BEILECTB.

[TonsTne 0 OMONOTHMYECKM Ba)KHBIX BEIECTBAX: JKUpPaxX, Oenkax, yrieBojaax. MarepuaabHOe
€IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCANHECHUN.

KpemHuuii, ero ¢pusnueckue 1 XUMHUUECKUE CBOWCTBA, MOJIyYCHHE U IPUMEHEHHE B AJICKTPOHHKE.
CoenuHenuss kpemHHss B mpupoxae. OOmme mnpencraBieHus o0 okcuae kpemausa(IV) u
KPEMHHEBOU KUCIIOTE.

Cunukarel, HX MHCIOJb30BaHME B OBITY, MEIULUHE, IPOMBIIUIEHHOCTH. BaxHelmue
CTpOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOH, ene300eToH. I[Ipobmembl
0€30I1aCHOr0  UCIOJb30BAHUS  CTPOMTEIbHBIX MATEpUAIOB B  IIOBCEJHEBHOM  KHU3HHU.
JemoHcTpanuu:

Buneomarepuaisl: CHUIMKaTHAS IPOMBILUIEHHOCTD.

[Ipaktuueckass pabdota: Ne 5. PemieHue s3KcliepuMEHTaIbHBIX 3adad mo Teme «Hemertabiy.
Bbruncnenuss mo ypaBHEHUSM XHMHYECKUX PEaKLUUM, €CIU OJUH M3 PEarcHTOB JaH B BUJE
BOJIHOT'O pacTBOpa C U3BECTHOW MACCOBOM JOJIEH.

Pa3nen 3. Mera/uibl 1 UX coeinHeHus (24 4)

Tema 7. O61ue cBoiicTBa MeTA/LIIOB (4 4)

OO0mmas xapakTepucTUKa XUMHUYECKHX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUHU MX IOJIOKEHUS B
Ilepnonnueckoir cucreme xumMuueckux dnemeHToB J[. M. MeHnneneeBa u CTpPOEHHsI aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBSI3b UM METAUIMYECKAs] KPUCTALNIMYECKAs] PEIIETKA.
Hemonctpauuu: O3HakOMJIEHHE C o00pa3liaMM METAUIOB M CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH. MoJienu KpUCTANIMUECKUX PEIETOK METAJLJIIOB.

DNEeKTPOXUMUYECKUN psAJl HampsokeHUHW MeTauioB. DU3WYECKWe U XUMHUYECKHE CBOWMCTBA
MeTaiioB. O61mue crnocoObl MOMyYeHUs] MeTauioB. JJabopaTopHbIe OMBITHI:

3aBUCHMOCTBH CKOPOCTH PEAKIIMU METaJIJIa C KUCIOTON OT MPUPOJIBI METaIA.

[ToHsiTHE O KOPPO3UH METAIIJIOB U OCHOBHBIE CTIOCOOBI 3aIIUTHI OT KOPPO3HUHU.

JeMoHCcTpanuu:

Buneomarepuansl: KOppo3usi METAJLIOB.

Cnnagsl (cTanb, YyryH, QIOpaTlOMUHUI, OpOH3a), UX IPUMEHEHUE B OBITY U MIPOMBIIIJIEHHOCTH.
JlabopaTopHbIE OMBITHI:

O3HakoMmiIeHHE C 00pa3liaMu CIIJIABOB METAJLIOB.

Boluncnenuss mo ypaBHEHMSIM XUMHUYECKHUX PEAKLIUN, €CIM OJIMH W3 PEareéHTOB COAEPKUT
MIPUMECH.

Tema 8. Baxkneiimue meTa/uibl 4 UX coequHenus (16 1)

[llenounbie metamibl. [lonoxenne B Ilepuoandeckold cuCTEME XHUMHUYECKUX SJIEMEHTOB
. . MenneneeBa, crpoenre aromoB. Haxoxnenune B npupone. dusznyeckue U XUMHUYECKHE
CBOICTBa (Ha MpUMepe HATPUs U Kalus).

JeMoHcTpanuu:

B3anmopeiictBue HaTpus ¢ Bogod. OKpammBaHue IJIAMEHW HOHAMU HATPHUS U KaJusl.

OKcuabl M THAPOKCUIBI HATpUA U Kanus. [[puMeHeHne eJ0UYHbIX METAJUIOB U UX COEIMHEHU.
[[lenoyHo3emMeNbHBIE METANIBl MarHUd W KajblMii, CcTpoeHue aroMoB. [loyoxeHune B
Ilepuoanueckoit cucreme xumuueckux aemeHToB 1. 1. Menneneesa. Haxoxnenue B mpupoe.
DuU3nYeCcKue 1 XUMUYECKHE CBOMCTBA.

Baxueiimme coequHeHus Kanbius (OKCUA, TUAPOKCHUI, COJIN).

JeMoHcTpanyu:

BzaumopeincTBue okcu1a KanbLus ¢ BOJAOM.



JXKéctkocTh BOBI M CITOCOOBI €€ YCTpaHeHHUS.

[TpakTrueckas padota: Ne 6. JKEcTKOCTh BOJBI U METOBI €€ YCTPAHCHHUS.

Amomunuii. Ilonoxenue B Ilepuoguueckoit cucteme xumudeckux saemeHto /1. U.
MenneneeBa, crpoenue aroma. Haxoxnenue B npupoje. Prusndeckue 1 XuMUYECKUE CBOMCTBA.
JlaGopatopHbie onbITh: O3HaKOMIICHHE C 00pa3aMy ATFOMUHUS U €T0 CILIaBOB.

AmM@oTepHbIe cBOMCTBA OKCHIA U THUAPOKcHA. JJabopaTopHbIe OMBITHI:

AmMoTepHbBIE CBONCTBA THIPOKCH 1A AITFOMHHHMS.

Keneszo. Ilonoxenne B Ilepuoanmyeckoii cucteme xumuueckux annemeHToB [. . Menneneena,
crpoenue aroma. Haxoxnenue B npupoae. usnyeckue U XUMUYECKHE CBOKUCTBA.
JeMmoHcTpanuu:

Buneomarepuaisl: rOpeHHE Keje3a B KUCIOPOJE U XJIOpeE.

JlaBopaTopHble ONBITHI:

KauecTBeHHBIEC pEaKLIMKM HA HOHBI JKeJle3a.

Oxkcuapl, Tuapokcuibl u conn sxenesa(ll) u sxenesa(Ill).

[TpakTideckast pabora: Ne 7. PemieHne skcriepuMeHTABHBIX 337a4 10 TeMe «MeTauiby.
Bbruncnenuss mo ypaBHEHUSM XMMHUYECKHUX PEaKIUil, eCIM OJUH U3 PEeareHTOB JaH B H30BITKE
WJIU COJICP>KHUT MPUMECH;

Bbruncnenyss MaccoBOM 1011 BBIXOJA MPOAYKTA PEAKIIUH.

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa (4 1)

HoBble maTepuanibl U TexHoJoruu. BemiectBa 1 mMaTepuanbl B TOBCEAHEBHOM KU3HHU UYEJIOBEKA.
XuMmus 1 310poBhe. be3omacHoe HCIoIb30BaHKUE BEIIECTB M XUMUICCKUX PEAKITHI B OBITY.
[IpuponHble HMCTOYHHUKH YTJIEBOAOPOIOB (Yyroyib, MPUPOAHBIN Tra3, He(dTh), MPOAYKTHI HX
nepepadoTKU, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

OCHOBBI 3KOJIOTMYECKOM TIpaMOTHOCTH. XHUMHMUYECKOE 3arps3HEHUE OKpYXarolled Ccpeabl
(mpepenpHO gomycTuMas KoHueHTpauus BemiectB — I[IJIK). Ponp xumum B pemieHuun
9KOJIOTHYECKHUX TpobIieM.

2. HﬂaHI/IpyeMble pe3yjbTaTbl OCBOCHUA yqeﬁﬂoro npeamMera «XuMus» HA YpPOBHE

OCHOBHOT'0 00111€er0 00pa3oBaHMusI.

W3yueHne XMMHUHM B OCHOBHOH INKOJIE HAIpaBiI€HO Ha JIOCTHXKEHHE OOy4aroIUMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3YyIbTAaTOB OCBOECHUS y4€OHOIO MpeIMETa.

JIN4YHOCTHBIE Pe3yJIbTAThI

JINYHOCTHBIE PpE3yNbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO o00IIero oOpa3oBaHUsS
JIOCTUTAIOTCS B X0/1€ 00yYeHHMs] XUMHH B €JMHCTBE y4eOHOM M BOCIHUTATEIbHON JEATENbHOCTH
Opranuzanyd B COOTBETCTBHUHM C TPAJULIUOHHBIMH POCCUMCKHUMH COIMOKYJIbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TNPUHATHIMH B OOIIECTBE MpaBWIAMU W HOpMaMu
MOBEJICHUS U CHOCOOCTBYIOT IHIpoOIleccaM CaMOIIO3HAHMs, CaMOPa3BUTHS M COLMAIM3ALUU
oOyyaromuxcst. JINYHOCTHBIE Pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Ilampuomuueckoeo 6ocnumanus

1) LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4HOMY HACIEAUI0, IOHMMAHWS 3HAUYECHHUs XMUMHUYECKOM HAyKH B JKU3HU COBPEMEHHOIO

o01iecTBa, CIIOCOOHOCTH BIA/IETh JOCTOBEPHOM MH(pOpMaIMel O MepeJoBhIX JOCTIKEHUSIX U



OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

I'pasicoanckozo eéocnumanus

2) mpeAcTaBlIEHUs O COLUAIbHBIX HOpPMaxX M MpaBHJIaX MEXKINYHOCTHBIX OTHOILECHUHN B
KOJUJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
WCCJICIOBATEILCKOM, TBOPUECKON M APYTUX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH NIEATEIHHOCTH TMPHU BBITOJHEHUU YYEOHBIX, TIO3HABATEILHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX NMPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOINIM B MpOLIECCe 3TOM yuyeOHOW MAeSITeTbHOCTH; TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE W TOCTYNKH CBOMX TOBApHINEH C IMO3UIMU HPABCTBEHHBIX W TPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUM MIOCTYIIKOB;

Llennocmu nayunozo nosHanus

3) MHUPOBO33pEHYECKUX MPEJICTAaBICHUNA O BEIIECTBE M XUMHYECKOH peakluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM W COCTABISIONIMX OCHOBY JUIS
MOHMMAHUS CYIIHOCTH HAydyHOW KapTHHBI MHpa; MPEACTaBICHHH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3AUMOCBA3SIX YeJIOBEeKa C MPUPOAHON CpeAor, O POIU
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIPABICHHBIX HA TMOJYYCHHE HOBBIX 3HAHHH 10 XMMHH,
HEOOXOIUMBIX IS OOBSICHEHUSI HAOIIOAAEMBIX TTPOLIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHON, HH(MOPMAIIMOHHOM M YUTATENbCKOH KYyIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITETLHOM paboOThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEPaTypoi,
JOCTYITHBIMU TEXHUYCCKUMU CPEACTBAMH HH(DOPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTEpeca K 00YYEHUIO U TO3HAHUIO, JIFOO03HATEIFHOCTH, TOTOBHOCTH U CITOCOOHOCTH
K caMo00pa30BaHUIO, MPOCKTHON U MCCIEA0BATEIbCKON ASSITETFHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHs O0y4YEeHHS B NajbHEHIIIEeM;

Dopmuposanus Kyibmypul 300P06bs

7) OCO3HaHUS IIEHHOCTH J>XHU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HU, OCO3HAHHS TMOCIEACTBHUA W HENPHITHS BPEIHBIX
MpUBBIYEK (YHOTPEOIEHUST alKOrojis, HAPKOTHKOB, KYPEHHUS), HEOOXOAUMOCTH COOIIOICHUS
npaBwJI 0E30MaCHOCTH TPH OOpalIeHHUH C XHUMHYSCKHMH BEIIECTBAMH B OBITY W peallbHOM
KH3HU;

Tpyoosozo éocnumanus

8) umHTepeca K MPAKTUYECKOMY H3YYCHHIO TpodeccHuii U TpyAa pa3IuvdHOro poja,
YBOXCHHE K TPyAy W pe3yjbTaTaM TpPYAOBOH JEATEILHOCTH, B TOM YHCIC Ha OCHOBE

MNPUMCHCHUA TIPCIAMETHBIX 3HAaHUH 110 XUMHUHU, OCO3HAHHOIO BI)I60pa HH}IHBHHyaﬂBHOﬁ



TPACKTOPUH MPOJOILKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K
XUMHUH, OOINECTBEHHBIX WHTEPECOB M TMOTPEOHOCTEW; YCHemHON mpodecCHOHaTBHON
NESITeIbHOCTH M Pa3BUTUS HEOOXOAMMBIX yMEHHH; TOTOBHOCTb aJalTUPOBAaThCS B
npodeccuoHansHOM cperne;

OKronozuuecko2o socnumanus

9) SKOJOTMYECKH 1IEJIeCO00pa3HOr0 OTHOIICHUS K NMPUPOAE KaK MCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHWS, NOHMMaHMS LIEHHOCTH 37I0pOBOro M Oe3omacHoro obdpasza
JKU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3MUYECKOMY U IICUXHYECKOMY
3JI0pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIOJCHMS MPaBHJI O0€30M1acCHOrO MOBEACHUS IpU padoTe C
BEIIECTBAMH, a TAKXKE B CUTYalUsIX, YIPOXKAIOIINX 30POBBIO M KU3HU JIIOACH;

10) ciocoGHOCTH PUMEHSTh 3HAHUSA, [TOJIy4aeMble IPU U3YYCHUU XUMHH, JUI PEIICHUS
3aJa4, CBSI3aHHBIX C OKpPY)KAIOIIEH MPHUPOAHON Cperoil, MOBBIIICHHUS YPOBHS SKOJOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa HKOJIOTHUECKUX MPOoOJieM U MyTed UX pelieHHs
MIOCPEJICTBOM METOJIOB XUMHUH,

11) PKONMOTHMYECKOT0 MBIIUICHHS, YMEHHS PYKOBOICTBOBAThCS MM B ITO3HABATEIHHOMH,
KOMMYHHUKATHBHOW U COLMATIBLHON MPAKTHKE.

MertanpeamMeTHble pe3yJibTAThI

B cocraBe MmerampeaMETHBIX pPE3YJIbTAaTOB BBIICISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33PEHUST OOIEHAYYHbIC TIOHATHS (3aKOH, TEOpHUs, MPUHIIMII, THUIIOTE3a, (aKT, CUCTEMA,
IpoIecc, SKCHEPUMEHT M Jp.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 3TUX MPeAMETOB (pOPMUPOBATH MPEACTABIECHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHHBEpCaJbHbIC y4eOHBbIC NEHCTBHs (TIO3HABaTEIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIIeYHBAIOT (OPMHUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM! 1€ATEIbHOCTH.

MeramnpeaMeTHble pe3yibTaThl OCBOCHHMS OOpPa30BaTENbHOW MPOTrpaMMbl MO XHMHUHU
OTPaKAIOT OBJAJICHHE YHUBEPCATHHBIMH ITO3HABATEIHHBIMH JICHCTBUSMH, B TOM YHCIIE:

basoevimu nocuveckumu oeticmsusmu

1) yMeHHeM HCHOJIB30BAaTh MPUEMBI JOIMYECKOTO MBIIUICHUS! MPH OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKHX TOHSATHHA (BBIACNATh MX XapakTEpHbIE MPH3HAKHU,
YCTaHABJIMBATh B3aUMOCBS3b C IPYTUMHU TOHSATHSIMH), UCIIONB30BaTh TOHATHS JUISI OOBSICHEHHS
OTIENbHBIX ()aKTOB W SIBIICHWI; BHIOMPATh OCHOBAaHHMS M KPHUTEPHH IS KiaccuUKauu
XUMHUYECKHX BEIIECTB U XMMHUUYECKUX PEaKIUil; YyCTAaHABIMBATh MPUIHNHHO-CIIEICTBEHHBIC CBSI3U
MEXTy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHIYKTUBHBIE, 1€yKTUBHBIE,

1o aHaJ'IOFI/II/I); J€JIaTh BBIBOJbI U 3aKJIFOUYCHUSI,



2) yMeHMEeM TpPUMEHATh B TIpoLecce IO3HAaHUS MOHATUA  (IPEIMETHBIE MU
METANpPEIMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, HCIOJIB3YEMBIE B  XUMUH,
IpeoOpa3oBbIBaTh MIMPOKO IMPUMEHSEMbIE B XMMHH MOJEJIbHBIE IIPEICTABICHNUS — XUMHUYECKUN
3HaK (CHMMBOJI JIEMEHTa), XUMHUYecKas (opMyila U ypaBHEHHE XMMHYECKOH peakiuu — IpU
pelIeHNH yuyeOHO-1103HaBaTEIbHbIX 33/Ja4; C Y4ETOM 3THUX MOJEIIbHBIX MPE/ICTaBICHUH BBIABIATH
U XapaKTepU30BaTh CYIIECTBEHHbIE NIPU3HAKU U3Y4aEMBIX 0OBEKTOB — XMMHUYECKHUX BEILECTB U
XUMHUYECKHX PEaKUUi; BBIBIATH OOIIME 3aKOHOMEPHOCTH, IMPUYUHHO-CIEICTBEHHBIC CBSI3U H
IPOTUBOPEUMS] B U3y4yaeMbIX IpOLECCax M SIBJICHUAX; MpeangaraTb KPUTEpUU IJIs BbISBICHUS
9THX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL; CAMOCTOATEIBHO BBIOUPATh CIIOCO0 pelieHus: yueOHon
3aJaun (CpaBHUBATh HECKOJIBKO BAapHAaHTOB pEIICHUS, BbIOMpaTh Haubojee MOAXOMALIMNA C
y4€TOM CaMOCTOSATEIbHO BbIIEICHHBIX KPUTEPHUEB);

bazosvimu uccneoosamenvckumu oeticmeusamu

3) yMeHHEeM UCHOJIb30BATh [TOCTABICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA IIO3HAHUS,
a TaKKe B KayeCTBE OCHOBHI JUIsi (POPMHUPOBAHUS TUIOTE3bI IO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

4) npuoOpeTeHue OIbITa M0 IAHUPOBAHUIO, OPTaHU3AMH U [IPOBEACHUIO YUEHUYECKUX
SKCHEPUMEHTOB: YMEHHUE HAOII01aTh 3a X0/10M MPOLIECCca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €r0
pe3ynbTar, (HopMyIHpOBaTh OOOOIIEHWS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOEIaHHON padoTe;

Pabomoii ¢ ungpopmayueii

5) yMeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh UH(POPMALMIO PA3THMYHBIX
BUJIOB M (OpPM NPEICTABICHHUS, MOJYYaeMyI0 M3 Pa3HbIX MCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs
JUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Mocolus, pecypchl HHTepHera);
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAILINIO;

6) yMeHMeM IMpHUMEHATh pa3IMYHble METOAbI M 3alpochl MpH IOHMCKE U O0TOOpe
MH(pOpPMallUl U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIMMBIX JJISl BBIIIOJIHEHUS YYE€OHBIX U
MO3HABATEJIbHBIX 33J]a4 ONpeAeNEHHOr0 TUIA; MPUOOPETEHNE OIbITa B 00JIACTH UCIOIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBNQJEHHE  KYJIbTYpOH  aKTUBHOIO
UCITOJIb30BaHUSl PA3JIMYHBIX TMOUCKOBBIX CHUCTEM; CAMOCTOSITENBHO BBIOMPATh ONTHUMAIbHYIO
dbopMy mnpexacraBieHuss MHGOPMAIMU M WUIIOCTPUPOBATH pelIaeMble 3a/ladll HECIOKHBIMU
CXeMaMH, AMarpaMMaMHu, ApyruMu popMaMu rpaduk U UX KOMOMHAIUSAMU;

7) yMEHHUEM HCII0JIb30BaTh M aHAJIU3UPOBATh B Mpoliecce YIeOHOU U UCCIIe0BaTENbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOIIEeH MPUPOTHON CPEBI;

YHueepcaJlebmu KOMMYHUKAMUBHbIMU oeticmsusamu



8) ymeHueM 3amaBaTh BOIPOCH (B XOJE€ AMAJOTa W/WIW AUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYyIHPOBATH CBOM NPEAJIOKEHHS OTHOCHUTEIBHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) mnpuoOpereHue OIbITa MPE3CHTALUUU PE3YJbTATOB BBIMNOIHEHHUS XHUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOrO ONBITA, JIAOOPATOPHOW pPAaOOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH I103HABAaTEIbHOU U
MCCJIEIOBATENILCKON NIeATENbHOCTH MPU PEUICHHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
o0LIMX HMHTEPECOB U COIJIacoBaHMs MO3UIUil (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUI, OIIpPE/IETICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBIIIOJTHEHHOM paboThI U Jp.);

Yuueepcanvnvimu pe2ynamusHuiMu 0eucmsausmu

11) ymeHHEM CaMOCTOSITENBHO OMNPENEIsITh LETd JAEATeNbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIE€ATEIBHOCTD,
BbIOMpaTh Hamboinee 3(dekTuBHBIE CrOCOOBI pemeHusl Y4eOHBIX M IMO3HABATEIbHBIX 3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPENJIOKEHHBIA aITOPUTM JEHCTBUN MpU
BBIMIOJTHEHUH 33/IaHUi C y4ETOM TMOJyYeHHUsT HOBBIX 3HAHUH 00 HU3ydaeMbIX OOBEKTax —
BEIIECTBAaX U PEAKLMSIX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO Pe3yJbTaTa 3asBJICHHOM 1IeJIN;

12) ymeHHeM HUCHOJB30BaTh M AHAIU3UPOBATh KOHTEKCTHI, IpE/jiaracMble B YCJIOBUU
3a7laHUN.

IIpeameTHBbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pE3yNbTATOB IO OCBOCHHMIO O0O0S3aTENBHOTO COJEpKaHUs,
YCTAaHOBJICHHOTO JaHHOW TIPUMEpHOW paboueld MporpaMMoM, BBIJEISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4YHbIe 3HAHUS, YMEHHS U CHOCOOBI JIeHCTBUH, crenududeckue st
OpeIMETHON 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJYYEHUI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIpETAlUU, TPE0OPA30BAHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

[IpenMeTHble pe3ynbTaThl MpPENCTaBIEHbl MO TojaM OOydYeHUs U  OTpaKaroT
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA CIEAYIOUINX YMEHHIA:

8 KJIACC

1) packpbIBaTh CMBICIT OCHOBHBIX XMMHYECKHX MOHITHH: aTOM, MOJEKYJa, XUMHYECKUN
AIIEMEHT, TPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMeECh (OJHOPOJHAs W HEOJIHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi OISl XUMHYECKOTO 3JE€MEHTa B COCIMHEHUHU, MOJISPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast

pcaknus, KJ'IaCCI/I(l)I/IKaI_II/IH peaKuHﬁ: p€akuuu COCAUHCHHA, PCAKIUU PA3JIOKCHUSA, PCAKIUH



3aMEIeHMs], Peakiiui 0OMEHa, K30~ U YHJA0TEPMUYECKHE PEaKIUH; TeIUIOBOH d(DPEeKT peakiuu;
SAIPO aTOMa, DJIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b,
NOJIIpHAasl U HENOJspHAas KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLIEHTHAs! KOHIICHTpAI[s) B paCTBOPE;

2) WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHWMHUYECKHMX MOHATHH (cM. m. 1) u
MPUMEHSTH 3TU MOHATHUS TP ONMKUCAHUU BEILIECTB M UX MPEBPAICHHUII;

3) wuCronp30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISL COCTaBiCHHs (OPMYJT BELIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUH;

4) ompenensATh BaJICHTHOCTb aTOMOB AJIEMEHTOB B OWHAPHBIX COEIMHEHUSX; CTENEHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; IPUHAJIC)KHOCTD BEIIECTB K ONPENCIEHHOMY
KJIacCy coeAuHeHuW 1o ¢opMmysaMm; BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHWYECKUX COCIMHEHUSIX;

5) packpeiBath cMmbici Ilepuonnueckoro 3akona JI. M. MenneneeBa: JeMOHCTPHPOBATH
MMOHUMaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX IMOJIOKEHUS B
[Tepuoanueckoii cucTeMe; 3aKOHOB COXPaHEHUsI MAacChl BELLIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEeHHsI, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (HOpMY
[lepnonnueckoid cUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAas MOArpymmna
(A-Tpynma)» u «mmob6ouHas noarpynna (b-rpymma)y, Manbie u OonbIMe MEPUOJIBI; COOTHOCUTH
0003HaueHMsI, KOTOpBIE UMEIOTCs B Tabnuie «lleproauueckas cucreMa XMMAYECKHX JIEMEHTOB
. 1. MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsi sjapa, oOIlee YHUCIO 3JIEKTPOHOB U paclpesieieHue HX 10
AIIEKTPOHHBIM CJIOSIM);

6) xnaccu(uUUpPOBaTh XUMUYECKUE IEMEHThI; HEOPraHUUECKHE BEIIECTBA; XUMUYECKUE
peaxiuu (1Mo YUCIy U COCTaBY YYaCcTBYIOIINX B PEAKI[UH BEIIECTB, MO TEIIOBOMY 3P hEKTY);

7) XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, TMOATBEPXkAasl ONMHMCAHHWE NPUMEPAMU MOJEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIHUX
XUMUYECKHUX PEAKLUM;

8) MpOTrHO3UPOBATH CBOICTBA BEUIECTB B 3aBUCUMOCTU OT MX KAUECTBEHHOTO COCTAaBa;
BO3MOKHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSX;

9) BBIYMCIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO Macchl BEIIECTB; MaCCOBYIO
JIOJII0 XMMHYECKOT'0 3JIeMeHTa 1o popMyJie COETUHEHHS; MAaCCOBYIO JI0JII0 BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiIni;

10) npuMeHSITh OCHOBHBIC OIEPAIIUU MBICIMTEIBHOMN JCITEIPHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMAaTH3aINI0, KIACCU(UKAIMIO, BBIIBIEHHE MPUYUHHO-

CJIICACTBCHHBIX CBsA3EClT — Il U3YUYCHHA CBOMWCTB BEUIECTB H XUMHUYCCKUX peaKHI/Iﬁ;



€CTECTBEHHO-HAYYHbIE€ METOAbl I03HaHWs — HaONIOJeHUE, HU3MEPEHHUE, MOJCIUPOBAHHE,
AKCIEPUMEHT (peabHbIN U MBICIIEHHBIN);

11) cnenoBaTh MpaBWIaM TIOJIb30BAHUS XUMHYECKOW IMOCYJOH U J1abOpaTOpPHBIM
o0opyIoBaHMEM, a TaKkKe INpaBWwiIaM oOOpalleHus C BEIECTBAMU B COOTBETCTBUM C
UHCTPYKLHUSAMHU [0 BBIIOJHEHHUIO Ja0OpAaTOPHBIX XHMHYECKHUX OIBITOB IO MOJYYEHUIO U
coOMpaHuio ra3000pa3HbIX BeUlecTB (BOJOPOJA M KHCIOPOAA), HPUTOTOBICHUIO PACTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM PAacTBOPEHHOrO BEIIECTBA; IUIAHUPOBATH W IMPOBOIAUTH
XUMHUUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB ILEIOYEH M KHUCIOT C IOMOILIBIO
WHIUKATOPOB (JITakMyC, (eHONPTaATCHH, METHIIOPAHXK U . ).

9 KJIACC

1) packpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHNA: XMMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHUOH, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
JJIEKTPOOTPHULIATENIBHOCTD, CTEIEHb OKUCICHMs, XMMMUYECKas pPEaKLus, XUMHUYECKas CBs3b,
TETUIOBON 3P QEKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PACTBOP; ICKTPOIUTHI, HEIIEKTPOIHTHL,
DIIEKTPOIUTUYECKAST MCCOIMALMS, PEaKIUd HOHHOTO OOMEHa, KaTaiu3aTrop, XHMHUYECKOe
paBHOBecHe, OOpaTUMble W HEOOpaTUMble pPEaKLMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKuuyu, OKUCIMUTEIb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAHOBJIEHHE, aJJIOTPOIIHS,
amM(pOTEpPHOCTh, XUMHUYECKas CBSA3b (KOBaJICHTHAs, HOHHAs, METAJUTNYECKasi), KPHCTAITMIECKas
pemérka, KOppo3us METaJIOB, CIUIABbl; CKOPOCTb XHUMHUYECKOW pEaKIUH, IPeAeIbHO
nomnycrtumas konnentpanus (I1JIK) semectsa;

2) WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHUX HOHATHH (cM. m. 1) u
MPUMEHSTH 3T MOHATHUS MPU ONHMCAHUU BEIIECTB U UX MPEBPALLEHUN;

3) ucnonab30BaTh XHWMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HMSI (OpPMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

4) omnpenensATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHMUYECKHX 3JEMEHTOB B
COCIMHEHUSX pPAa3JIMYHOrO0 COCTaBa; MPUHAAJICKHOCTh BEIIECTB K OINpEAEIEHHOMY Kiaccy
coeuHEeHUH no (opMmysaM; BUJI XUMMHUYECKON CBS3M (KOBaJEHTHAs, HOHHAs, METAJJINYECKasi) B
HEOPraHMYECKUX COCIMHEHMSX; 3apsij MOHA 1O XUMHYecKoH (opmyie; xapakTep cpensl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COEAMHEHUH, THUN  KPUCTAUIMYECKOM  PpEHIETKH
KOHKPETHOI'O BEIIECTBa;

5) packpsiBath cMbich [lepuogndeckoro 3akona JI. . MenzaeneeBa u 1eMOHCTPHPOBATH
€ro MOHMUMAaHHUE: ONUCHIBATh M XapaKTepU3oBaTh TabmuuHyio Gopmy Ilepuoandeckoit cucremMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJlaBHas MOArpynna (A-rpymna)» U «1o0o4yHas
noarpynna (b-rpymnmna)», Manble U OOJbIIME MEPUOIbI; COOTHOCUTH O0O03HAYEHHS, KOTOpPbHIE

HUMCIOTCA B H@pHO}IH‘IGCKOﬁ Ta6m/1ue, C YHUCIIOBBIMH XapaKTCPpUCTUKAMHU CTPOCHUA aTOMOB



XUMHYECKHUX JIEMEHTOB (COCTaB M 3apsl siipa, 00lee YnCiIo 3JIEKTPOHOB M paclpe/esieHne ux
0 AJIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB
U UX COEIMHEHMM B IpeJeNax MajblX IEPUOIOB U INIABHBIX MOArPYIII C YYETOM CTPOEHUS UX
aTOMOB;

6) xinaccu(uUUPOBaTh XUMUYECKUE IEMEHThI; HEOPraHUUECKHE BEIIeCTBA; XUMUYECKUE
peaknuu (1o YKCIy M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEILIECTB, IO TEIUIOBOMY 3 EKTy, 1Mo
M3MEHEHUIO CTENIEHEN OKMCIEHHSI XUMUYECKUX JIEMEHTOB);

7) xapakTepu3oBaTh (ONUCHIBATH) OOIMME W CHEIMU(UUECKHE XHMHYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl OMUCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

8) cocTaBNsATH YpaBHEHUSI MJIEKTPOIUTUUECKON TUCCOIUAIIMN KUCTIOT, IIETI0Uel U COJICH;
MOJIHbIE M COKpAIIEHHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHa; ypaBHEHHUs peaklui,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHM Pa3IUYHBIX
KJIACCOB;

9) packpbiBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBMUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

10) mporHo3uMpoBaTh CBOWMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

11) BBIUUCHATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB;
MacCOBYIO JOJII0 XMMUYECKOT0 3JIeMEHTa 1o (opMyJie COeIMHEHHSI; MaCCOBYIO JIOJIIO BEIEeCTBa
B PAcTBOPE; IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON pPEaKIInu;

12) cnenoBaTh MpaBWIaM TIOJIb30BAHUS XUMHYECKOW MMOCYIOH U J1abOpaTOpPHBIM
o0opy/soBaHHEM, a TakXke IMpaBuUiIaM OOpalleHUs C BEIIeCTBAaMH B COOTBETCTBUU C
WHCTPYKIMSMH TIO BBIMOJHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOXYYCHHIO H
CcOOMpaHUIO ra3000pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIOTO ra3a);

13) [poBOAMTH peakiMy, MOATBEPXKIAMONINE KAYECTBEHHBIH COCTaB pa3JIMYHBIX
BEIIIECTB: PpACIIO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMHA-, HMOAHMA-, KapOoHat-, Qocdart-,
CWJIMKAT-, Cyib(aT-, THUIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI HM3yYEHHBIX METaJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

14) npyMeHSTh OCHOBHBIE OIEpalli MBICIUTEIbHON NeSTENIbHOCTH — aHaJIN3 U CHUHTE3,
CpaBHEHHE, 00001IeHNE, CHCTEMATU3AalINIO, BBISIBIEHHE MPUYNHHO-CIIEICTBEHHBIX CBA3EH — s
W3YYEHHUs CBOMICTB BELIECTB M XMMHUYECKUX PEAKIMI; €CTECTBEHHO-HAyUYHbIE METO/IbI TI03HAHUS

— Ha6HIO,Z[CHI/Ie, N3MCPCHUC, MOACTIUPOBAHUC, SKCIICPUMCHT (peaHBHLIﬁ n MBICHCHHLIﬁ).



Monyap «llIkoabHBIA YPOK»
Peanu3zanus neparornueckuMu pabOTHUKaMU BOCIIMUTATEIBHOIO MOTEHIIMAIA YpOKa
IIpeIoaraeT cienyolee:

YCTAaHOBJICHHE JIOBEPUTEIILHBIX OTHOIICHUH MEX/1y MeAarornuecKuM paboTHUKOM H
00y4aroImuMHucs, CHOCOOCTBYIOLINX TO3UTUBHOMY BOCIIPUSATHIO O0Y4aIOLIUMHUCS
TpeOoBaHUI 1 MPOCHO METarornYeckoro paboTHUKA, MPUBICYCHUIO NX BHUMAHUS K
o0cyx1aeMoil Ha ypoke MH(OpMauK, akTUBU3ALMK T03HABATEIILHON JIESITEIbHOCTH;

o0y /1eHue 00y4JaroLIXcsl COOI0JaTh Ha YpPOKE OOLEIPUHATHIC HOPMBI ITOBEICHUS,
IIpaBUiIa OOLIEHUS CO CTAPIINMHU (II€AarorHyeCKUMH pabOTHUKAaMU) U CBEPCTHUKAMU
(oOy4arouMucs ), MPUHLIUIBI y4eOHOW AMCUUIUIMHBL U CAMOOPTaHU3AINH;

NpUBJICUYCHIE BHUMAHH 00yUJalOMIUXCsl K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypoKax
SIBJIGHUH, OPTaHU3alys X paOdOThl C OJy4aeMOW Ha yPOKE COLMAIbHO 3HAYMMON
uHpopMalrel — HHULMUPOBaHUE €€ 00CYXKIEHUs, BbICKa3bIBaHUS 00YUAIOIMMU- Cs1 CBOETO
MHEHUS 110 STOMY [10BOAY, BBIPAOOTKH CBOETO K HEW OTHOLIEHMS,

UCIIOJIb30BAHUE BOCIIUTATEIILHBIX BO3MOKHOCTEH CO/Iep)KaHus yIeOHOTO peiMeTa yepes
JIEMOHCTPALMIO 00YYarOIMMHKCS IPUMEPOB OTBETCTBEHHOT'0, IPAYKIAHCKOr0 IMOBEICHUS,
IIPOSIBJICHUS YEIOBEKOJIIO0MS U JJ0OPOCEPICYHOCTH, Yepe3 M0100p COOTBETCTBYIOIUX
TEKCTOB JUIsl YTEHUS, 3a]1a4 JJIsl pEIICHUs, TPOOJIEMHBIX CUTYAIH 111 OOCYKICHUS B
KJ1acce;

IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThI C 00yUaIOLIMMHUCH:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLIIUX O3HABATEIbHYIO MOTUBALIUIO O0YYarOIUXCS;
JIUIAKTUYECKOT 0 TeaTpa, I/i€ OJIyY€HHbIE Ha YPOKE 3HaHUSI OOBITPBIBAIOTCS B T€ATPaIbHBIX
[IOCTAHOBKAX; IUCKYCCUH, KOTOpBIE 1aI0T 00YYarOIMMCs BO3MOKHOCTb IPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOI'O TUAJIOTa; IPYNIIOBOM paboThl WK pabOThl B Iapax, KOTOPbIE ydaT
KOMaHJIHOW paboTe U B3aUMOJICHCTBUIO C IPYTHMHU JAEThMU;

BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYD, KOTOPbIE TOMOIal0T MOJIEPKaTh MOTHBALINIO
o0yyJaroImuxcs K NOJy4eHHUIO 3HaHUH, HaJIa)KMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOIIEHHH B KJIacce, IOMOTAIOT YCTAaHOBJIEHHUIO JOOPOXKEIaTeIbHON aTMOCc(hephl BO BpeMs
ypOKa;

opranu3zaius medcTsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX 00YJaIOIUXCs Ha/l UX
HEYCIIEBAIOIINUMHU OJIHOKJIACCHUKAMHU, JAlOLIEr0 UM COLMAIbHO 3HAYMMBIi OIIBIT
COTPYJHUYECTBA U B3aMHOMN MOMOIIIN;

MHULMHPOBAHUE U MOJAJIEP’KKA UCCIIEI0BATEIbCKON AESITEIbHOCTA 00yUaloIuXCsl B paMKax
pean3alii UMU UHAWBUIYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATENBCKUX POEKTOB, YTO 1ACT
o0yyaroIuMcsi BO3MOKHOCTb TPUOOPECTU HABBIKM CAMOCTOSITEIILHOTO PEIICHHUS
TEOPETUYECKON MPOOIIEMbI, FEHEPUPOBAHUS U OPOPMIIEHUS COOCTBEHHBIX UIEH,
YBAKUTEIBHOI'O OTHOLICHUS K UY>KUM HJIesiM, 0(pOPMIIEHHBIM B paboTax Apyrux
uccienoBaresneil, HaBbIK MyOJIMYHOTO BBICTYIUIEHHUS NIEpe]l ayJUTOPUEH, apryMEeHTUPOBaHUS
U OTCTauBaHUs CBOEH TOUKH 3PEHUS.
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