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COJEPKXAHUE TEM YYEBHOTI'O TIPEAMETA «XUMMSI» B 11 kiaacce (
yriy0JieHHbI! YPOBEHb)

Tema 1. CTpoeHnue atoma

ATOM — crokHas yactuua. Mojenu cTpoeHus atoMa. Sapo u 31eKTpoHHas 000I04Ka.
DJNEKTPOHBI, IPOTOHBI U HEUTPOHBI; HYKJIOHBI. HyKins! 1 n30Tonsl. MakpoMup 1 MUKpOMHUD.
Hyanu3m yacteil MUKpoMUpa.

CocTosiHHE AJIEKTPOHOB B aTOME. DJICKTPOHHOE 00JIaK0 ¥ aToMHasiopouTans. KBaHTOBBIE Unca.
dopma opbutaneii (s,p,d,f). DHepreruueckre ypoBHH U MoaypoBHU. CTPOSHUE IEKTPOHHBIX
000J104eK aTOMOB. DJIEKTpOHHBIE KOH(puUryparuu aromoB. [Ipuauun [aynu n npasuno I'ynaa.
DnekTpoHHO-Tpaduueckue (GOpMyIIbl aTOMOB MEPEXOTHBIX IIEMEHTOB. DJIEKTPOHHAS
Kjaaccu(uKaIus 3JeMeHTOB: S-,p-,d-,f-cemeiicTra.

BaneHTHble BO3MOKHOCTH aTOMOB XMMHUECKUX 3JIeMEHTOB. BaneHTHbIe 351eKTpoHbl. OCHOBHOE
1 BO30YX/IEHHOE COCTOSIHHE aTOMOB. BanieHTHbIE BO3MOYKHOCTH aTOMOB XMMUYECKUX
3JIEMEHTOB, 00YCJIOBIEHHBIE YHCIIOM HECTIAPEHHBIX 3JICKTPOHOB B HOPMAIILHOM U
BO30Y)XJIEHHOM COCTOSTHUSIX. J[pyrue GpakTopsl, onpeaessomye BaleHTHBIE BO3MOKHOCTH
aTOMOB: HAJIMYUE HETOEIEHHBIX 3JIEKTPOHHBIX Map U HAIUYUE CBOOOIHBIX OpOUTAalIeH.
CpaBHeHUE MOHATUHN «BaJECHTHOCTH)» U «CTENEHb OKUCIICHUS».

[Tepuoanueckuii 3aKOH U EPUOANYECKAsE CUCTEMa XUMHUUecKuX dneMeHToB [[.11.MenneneeBa u
cTpoeHue aroma. [Ipennoceiku OTKPHITHS NEPUOINYECKOT0 3aKOHA: HAKOIIJICHHUE
(bakToNOrHUecKoro MaTepuaia, pabotsl npeamectsennnkos (M. 5. Bepremnyca, 1. B.
Hebepeiinepa, A. 3. llankyprya, Ix.A. Hetonenaca, JI.FO.Meiiepa); che3n XUMHUKOB B
Kapncpys. JIluunoctHeie kauectBa J[. . Menneneesa.

Otxpeitue .. MenaeneeBsIM neprogudeckoro 3akona. [lepsas hpopmynupoBka
NEPUOANYECKOro 3aKoHa. [ opu30oHTaNbHAs, BEPTHKAIbHAS U JHAroHalbHas epUOANYECcKast
3aBUCHUMOCTH.

ITepuoanueckuii 3akoH u cTpoeHue aroma. M3zoronsl. CoBpeMeHHas TpaKTOBKA IMTOHATHS
«XHMHYECKHUH 2JIEMEHT». 3aKOHOMEpPHOCTh BaH-nen-bpyka — Mozmu. Bropas dopmynuposka
nepuoanydeckoro 3akoHa. [lepnonnueckas cucrema JI.M1.MeHnzeneeBa u CTpoeHHe aToma.
@u3nyecKuil CMBICI MOPAIKOBOIO HOMEpa 3J1€MEHTOB, HOMEPOB IpyMibl U nepruoaa. [Ipuuunsl
M3MEHEHUSI METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB 3JIEMEHTOB B IpyMax U NEepUoJax, B
TOM YHCIIe OOJBIINX U CBEpXOobimux. TpeTbs popMynnpoBKa MEpUOIUIECKOTO 3aKOHA.
3HaueHUe NEepUOINYECKOr0 3aKOHA U EPUOJNYECKON CUCTEMbBI XUMUYECKUX YIIEMEHTOB
JA.N.MenaeneeBa sl pa3BUTHSI HAYKW U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.
KonTtpoubnas padora Nel « Ctpoenue aroma»

Tema 2. Ctpoenne BemecTBa. /{ucnepcHbie cucTeMbl

Xumnueckas cBa3b. EnnHas npupoaa XuMuueckon cBsi3u. loHHas XMMUYecKasi CBSI3b U HOHHBIE
KpUCTaJIMueckue pemerku. KoBajgeHTHas XuMHuecKkas CBs3b U ee KJacCU(pUKaLus: Mo
MeXaHU3My 00pa3oBaHus (0OMEHHBIN U JOHOPHO-AKIENTOPHBIN), IO ANEKTPOOTPUIIATEIBHOCTH
(mosisipHast U HETMOJISAPHAs ), TI0 CITOCO0Y TePEKPhIBAHUS AIEKTPOHHBIX OpOUTANeH (6 U 1), 1o
KpaTHOCTH (OJMHApHAs, IBOMHAS, TPOIHAs U TIodyTopHast). [1oisIpHOCTH CBSI3U U MOISPHOCTD
MoJiekyn. Kpucraninndeckue pemeTky BeEecTB ¢ KOBaJIEHTHOW CBA3bIO: aTOMHas U(TIOJsIpHAs U
HETMOoJIsSIpHast), 0 CIOCO0Y MepeKpbIBAaHUS ANEKTPOHHBIX OpOHUTaiel (G U T), 10 KPaTHOCTH
(oguHapHasi, 1BOMHAas, TPOHAS U ONyTOpHas). [LoaSIpHOCTh CBSA3U U MOJISIPHOCTH MOJIEKYII.
Kpucrannnueckue peleTky BEUIECTB C KOBAJEHTHOM CBA3bIO: aTOMHAs M MOJIEKYJISIpHASL.
[TonsiTvie 0 KOMIIEKCHBIX coeuHeHusX. KommiekcoobpazoBaTelb, JTUTraH/abl,
KOOPJIMHAIIMOHHOE YUCII0, BHYTPEHHSS cdepa, BHEHIHAA chepa. MeTamueckass XMMHUUecKast
CBSI3b M METAJNINYECKUE KPUCTAUINYECKUE pelieTKU. BoopoaHas cBA3b: MEXMOJIEKYIISIpHAS U
BHYTPUMOJIEKYJIIpHas. MexaHu3M 00pa3oBaHus 3TOM CBSI3H, €€ 3HaUCHHE AJIS )KU3HU Ha 3emIie.
MexMoneKyIsspHble B3auMoAeHcTBUS. EquHas npupoga XMuMUYECKUX CBA3EH.



DneKTpOHHAs IPUPOJAa XUMUYECKUX CBSI3€I: MOHHAs CBSI3b KaK MPEJEIIbHBIN ciaydail
KOBAJICHTHOH MOJISIPHOM CBSI3U; IEPEXO OJHOTO BUA CBA3M B IPYrO; pa3HbIe BUIBI CBSI3U B
OJIHOM BelecTse U T.4. [IpocTpaHcTBEHHAs CTPYKTypa MOJIEKYIL.

CBolicTBa KOBJICHTHOM XMMUYECKOU CBSA3H: UIMHA, YHEPIHs, TOJIIPHOCTD, HACBIIAEMOCTD,
HOJISIPU3YEMOCTbh, TPOCTPAHCTBEHHASI HAIIPABICHHOCTh. MeXaHU3Mbl 00pa30BaHUs U pa3pbiBa
KOBQJICHTHOM CBSI3U. IHAYKITMOHHBIM U Me30MEPHBIN 2P (DEKT.

['ubpuan3anus opouTaneit 1 reoMeTpusi MOJIEKYJ. SP3-rTUHOpUAN3aLUs Y alTKaHOB, BOJIBL,
aMMMaKa, almMasa; SP2-rubpuan3anus y COeAMHEHU 0opa, alKeHOB, apeHOB, TUEHOB U rpaduTa;
Sp-rubpuau3aIvs y COeNMHEHUN OepUILTUS, aTKMHOB U KapOuHa. ['eomeTpust MoJeKy
Ha3BAHHBIX BELIECTB.

ITonumepsl OpraHu4ecKue U HEOPraHUYECKHUE.

BemecTBa MONEKYIIPHOTO U HEMOJIEKYJIAPHOTO cTpoeHus. COBPEMEHHBIE NIPEACTABICHUS O
CTPOCHUU TBEPABIX, JKUAKUX U ra3000pa3HbIX BemiecTBax. O0YCIOBIEHHOCTh CBOMCTB BELIECTB
ux crpoenueM. [Tonumepsl. OCHOBHBIE IOHATHS XMMHH BICOKOMOJIEKYJISIPHBIX COEIMHEHUN!
«MOHOMEpP», «IOJIUMEP», KMAKPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTEIIEHb
HOJMMEPHU3ALMMNY», «MOJIEKYJIsIpHas Macca». CrocoObl MOTy4YEHUs MOJTUMEPOB: peaKLUU
NOJMMEPHU3AINH U TIONMUKOHAeHcannu. CTPOCHUE TTOIMMEPOB: TeOMeTprUIecKas popma
MaKpOMOJIEKYJ1, KpUCTAUIMYHOCTh U aMOP(HOCTB, cTepeoperynspHocTh. [lonumepsl
opranuueckue u Heopranundeckue. Kayuayku. [Inactmaccel. Bonokna. buononumepst: 6enku u
HYKJICMHOBBIE KUCIIOTHI. Heopranndeckue noauMepsl aTOMHOI'O CTPOEHUS (JIJIOTPOIHbIE
MoM(UKAIIY YTIEPOAa, KPUCTAIIMYECKUM KPEMHUH, CEJIEH U TEJUTyp LENOYEYHOI0 CTPOESHMS,
JMOKCUJ] KPEMHHUS U JIp.) ¥ MOJIEKYJIIPHOT'O CTPOEHUs (cepa IiacTuyeckast u ap.).

Teopus cTpoeHns xXumMudeckux coequnennii A.M.bytieposa. [Ipeanocbuiku co3ganust TEOpUn
CTPOCHMSI XUMHUECKHUX coerMHeHuI: paboTel npeamecteeHHUKOB (JK.B./{rtoma, ®@. Benep, 111. ®.
Kepap, @. A. Kekyne), cbe3n ecrectBoucnbitareseit B llneiitnepe. JINuHOCTHBIE KayecTBa
A.M.bytneposa.

OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOT'O CTPOEHUSI OPTaHUYECKUX COETUHEHUN U
COBPEMEHHOM TEOPHH CTPOEHHUS (3aBUCUMOCTb CBOMCTB BEILECTB HE TOJIBKO OT XMMUYECKOT'0, HO
Y OT AJIEKTPOHHOT'O ¥ MMPOCTPAHCTBEHHOI'O CTpoeHUs ). IHAYKIIMOHHBINA U ME30MEPHBIH
apdexTsl. CTepeoperyasipHocTb. [IpuunHbl MHOr00oOpas3us BEIIECTB: H30MEPHsl, TOMOJIOTHs,
AJUIOTPOIIHNSL, U30TpONus. Pa3BUTHE TEOPUH XUMUYECKOTO CTPOEHHUS B XX BEKE.
JlnanekTruueckue OCHOBBI OOIIIHOCTH ABYX BEAYLIUX TEOpU XUMHH. J{HaneKTHYecKre OCHOBBI
oOurHocTH nepuoanyeckoro 3akoHa J.M.MenneneeBa u Teopuu crpoenust A.M.byrneposa B
CTaHOBJIEHUH (PaOOTHI MPE/IIECTBEHHUKOB, HAKOIUIEHHE (DAKTOB, y4acTHe B ChE3/1aX, PYCCKHIl
MEHTAJIUTET), TIpeICKa3aHuy (HOBBIC dJIeMeHThI- Ga, Se, Ge 1 HOBHIC BEIIeCTBa — H30MEPHI) U
pa3BUTHHU (TpH POPMYITUPOBKH).

HucnepcHsele cucreMsl. UncTele BemecTBa U cmecu. IIoHsATHE 0 IuCIIepCHBIX CUCTEMAX.
JucnepcuonHas cpena u nucnepcHas (aza. THUIbI JUCTIEPCHBIX CUCTEM U UX 3HAYEHUE B

MIPUPOJIE U )KU3HU YeJIOBeKa. /[ucrepcHpie CHCTEMBI € )KUAKOM Cpeloil: B3BECH, KOJITIOUIHBIE
cucTeMbl, UX Kiaaccuukamys. 3omu u renu. Ipdext Tunaans. Koarynsamus. Cunepesuc.
PacTBopenue kak pusnko-xumudeckuii npouecc. Temnossie 3¢ (HeKTs IPU PACTBOPEHUH.
Konnounneie cucremsl. icTHHHBIE pacTBOPbI. MOJIEKYIISIPHBIE, HOHHBIE U MOJIEKYJIIPHO
MOHHbIE pacTBOPbI. CI0cOObI BhIpaKeHUsI KOHIEHTPAILIMU PacTBOPOB: MaccoBast 10JIs
pPacTBOPEHHOI'O BEUIECTBA, MOJIIPHAs U MOJISUIbHAsL KOHLIEHTPALUK.

Pacuernrie 3amaun.

§ Pacuetsl o Xxumuueckum Gopmyiam.

§ Pacuetsl, cBsI3aHHBIE C TIOHATUSAMHU «MacCOBast A0JS» U «0ObEeMHas J0Js» KOMIIOHEHTOB
CMECH.

§ Brrunciienne MOISIpHON KOHIIEHTPAMUA PaCTBOPOB.

JeMoHcTpanuu.

Mogeny KpACTaNIMYECKUX PEIIETOK BEILECTB ¢ PAa3JIMYHBIM TUIIOM CBsA3e. Monenn MoneKys

pa3nIuYHOl reoMeTpuu. MoJienn KpUCTATMUECKUX PEIIeTOK aiMasa u rpaputa. Moaenu



MOJIEKYJI H30MEPOB CTPYKTYPHOH U MPOCTPaHCTBEHHOM n3omepuu. CBOICTBa TONIyoa.
Konnekuus miaactmace u BojokoH. O0pa3iibl HEOPraHWYECKUX MOJIMMEPOB: CEPbl TIACTUYECKOM,
docdopa kpacHoro, kBapia u ap. Moaenu mosekyn 6enkos u JJHK. O6pa3iibl pa3mudHbIX
cucTteM ¢ xuaKoi cpenoit. Cunepesuc. Dpdext Tunmans.

JlaGopaTopHbI€ OMBITHI.

1. CBoiicTBa rUAPOKCUJIOB AJIEMEHTOB 3-T0 IIepuoaa.

2. O3nakomJIeHHE ¢ 00pa3aMH OpPraHUYECKUX U HEOPTaHMUECKUX MTOJTUMEPOB.

KonTpoabHasi padora Ne2 nmo treme « Ctpoenue BemecTBa. J{ucrnepcHbie CUCTEMbI U
PacTBOPBHD).

Tema 3. XuMuyeckue peakiuumn

Knaccugukaius XuMHUECKUX peaklnii B HEOPraHWIeCKON 1 opranndeckoil xumuu. [lonsitue o
XUMHUYECKON peakliK; ee OTIUYHE OT AJIepHOM peakuuu. Peakuuu, naymue 6e3 n3MEHEeHUs
KaueCTBEHHOI'O COCTaBa BEILLECTB: aJlJIOTPOINU3ALMSL, N30MEpHU3aLis U NouMepu3anus. Peakiuuy,
UAYIIME C U3MEHEHHUEM COCTaBa BEIIECTB: 10 YHUCIY U COCTABY PEarpyroluX U 00pa3yonuxcs
BELIECTB (pa3jI0kKEeHUs], COEIMHEHNUS, 3aMeIIeHNs, 00MEHAa); 10 U3MEHEHUIO CTENEHEW OKUCICHUS
3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC); IO
TerioBoMy 3G (deKTy (3K30- U IHAOTEPMUYECKHUE); 110 (daze (TOMO- U TeTEPOTCHHEIE); 110
MCIOJIb30BAaHUIO KaTaan3aTopa (KaTaJTuTHYEeCKHE U HEKaTATUTUYECKUE); 10 MEXaHU3MY
(paaMKaNbHBIC M HOHHBIC); TI0 BUY YHEPTHH, HHUITUUPYIOMICH peakinto ((hOTOXMMHIECKHE,
paauanroHHbIE, TIEKTPOXUMHUECKHE, TepMoXuMudeckue). OcobeHHOCTH KiacCupUKaLUU
peaKkui B OpraHNn4eCKON XUMUKU. MeXaHN3MBbl pEeaklMii C y4aCTHEM OPraHUYECKUX BEIIECTB
(SN,SE, SN1, SN2, AE).

3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHUX peakuid. TeraoBbie 3(pPeKTh XUMUIECKUX
peakiuii. 3aKOH COXpaHEHUs JHEPTUH B XMMHH. DHEPTUs CBS3U U TEIJI0Ta 00pa30BaHUS
coenuHeHuil. CTaHIapTHOE COCTOSIHUE. BHYTpEHHSs SJHEPIUsl U 9K30- U YHJIOTEPMUYECKHE
peakiuu. DHTponus. DHTanbnusi. JHeprus [ nooca. Ternmora oOpazoBaHus U CrOpaHUs BEIIECTB.
3akoH ['ecca kak yacTHBIN CiTydail 3aKOHAa COXPAaHEHMs SHEPTUU U CIIEACTBUS U3 HETO.
TepmMoxuMHuuecKre ypaBHEHHUS.

CxkopocTtb xumuueckux peakuuid. [Tonsitue o ckopoctu peakuuu. CKOpocTb TOMO- U
FeTEPOreHHBIX PEaKlMii. DHEPrusl aKTUBALMU. DIIEMEHTAPHBIE U CJIOKHbBIE peakuu. MexaHu3m
peakuuu. OakTopsl, BAMSIONINE HA CKOPOCTh XUMUUECKON PEAKIMU: IPUPOAA Pearupyromnmx
BellecTB; TeMieparypa (3akoH Baut-I'odda); koHeHTpaius (OCHOBHON 3aKOH XUMUYECKOM
KMHETUKH), 3aKOH JIEHCTBYIOIIMX MAcCC; KaTaIu3aTopbl. | OMOTeHHBIN M reTepOreHHbIN KaTanus,
MEXaHU3M JIEUCTBUS KaTtaau3atopoB. OepMeHThI, CpPABHEHHE C HEOPTaHUYECKUMU
Karainu3aTopamu. epMEeHTATUBHBIN KaTalln3, ero Mexann3Mm. UHruOuTopsl U KaTaauTHYECKHe
A11bl. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT MIOBEPXHOCTU CONMPUKOCHOBEHHUS PEArupyrOLInX
BEIECTB.

OO6paTuMOCTh XMMUYECKUX peakiuii. Xumuyeckoe paBHoBecue. [IoHsTHE 0 XMMUYECKOM
paBHOBecuH. PaBHOBeCHbIE KOHIIEHTpALUH. JJHHAMUYHOCTh XUMUYECKOTO PABHOBECHSI.
KoHncranrta paBHOBecus. @akTOphl, BIUAIONINE HA CMEILIEHUE PABHOBECHS: KOHLIEHTpaIus,
napienue u tremneparypa. [Ipunmun Jlelllatense. DnekTpoauTrdeckas IUCCOLUAIINS.
DNEKTPONUTHI U HEANEKTPOIUTHI. DIEKTPOIUTHUECKAs JUCCoLMaIisa. MexaHu3M Juccoluaium
BEILIECTB C PA3JIMYHBIM TUIIOM XUMUYECKOU CBA3U. CBOICTBA HOHOB. KaTHOHBI U aHMOHBI.
KucnoTsl, OCHOBaHUS B CBETE IEKTPOIUTUYECKON auccouuanyuu. CuibHbIe U ciaalble
351eKTposInThl. CTENeHb AMEKTPOTUTHUECKON AUCCOUAIINH, €€ 3aBUCUMOCTb OT MPUPOIbI
AJIEKTPOJIUTA U €ro KoHueHTpanuu. Koncranrta auccouuanuu. CTyneHyaTas JUCCOLMAIUs
ANIEKTPONIUTOB. Peakiuu, mpoTekaromiye B pacTBOpax 3JIEKTPOIUTOB (PEAKIIUH HOHHOTO
oOmeHna). [IpousBenenne pacTBOpUMOCTH. KHCIOTHO-OCHOBHBIE B3aUMOJICHCTBHS B PacTBOpaXx.
AMpoTepHOCTbD.

Bonoponusriit nokazarens. Juccouuanus Boasl. KoncranTa nuccouuanuu Boasl. MonHoE
npousBeaeHrue Boabl. Bomopoansiil mokazatens pH. Cpenbl BOJHBIX paCTBOPOB AJIEKTPOIUTOB.



3Ha4yeHre BOJOPOJHOTO MOKA3aTeNs Ui XUMUYECKUX U OMOJIOTHYECKUX OOBEKTOB.
KauecTBeHHBIE peaknu.

I'mpponus. Ilouarue «ruaponus». 'uaponns opraHnv4eckux COEAUHEHHH (rajloreHalKaHoB,
CJIOKHBIX 3(pUpOB, yrieBonoB, 6enkoB, AT®D) u ero 3HaueHue. ['uaponnu3 HeOpraHU4eCKUx
BeulecTB. ['uaponus coneit — tpu ciaydas. Ctynenuarsiii rugponus. HeodpaTumsliii ruipoaus.
[TpakTHyeckoe NpUMEHEHUE TUAPOIIH3a.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMN. METO/IbI 3JIEKTPOHHOTO U AJIEKTPOHHO-UOHHOI'O
OanaHca. Psj cTaHgapTHBIX 31EKTPOJHBIX TOTEHIMAJIOB.

PacuerHsble 3anaum.

§ PacueTsl 1o TepMOXMMHUYECKUM YPaBHEHUSM.

§ Beraucienne TerioBoro 3G ekra peakiuy 1o TerioTaM o0pa3oBaHus pearupyroIIuX BEIIeCTB
U MIPOJIYKTOB PEaKIUH.

§ Onpenenenne pH pacTBOpa 3a1aHHON MOISIPHON KOHIIEHTPALIUH.

§ Pacuer cpenHeil CKOpOCTH peakLuy 110 KOHLIEHTPaLUAM PEarupyoLIiX BEIecTB.

§ BerurcieHns ¢ UCIIOJIb30BaHUEM MOHATHS «TEMITEPaTypHBIN KO3 (OUITUEHT CKOPOCTH
peaKIum».

§ HaxoxieHrne KOHCTaHTbl paBHOBECHSI 10 PAaBHOBECHBIM KOHLIEHTPALUSAM U ONpEe/IEHUuE
UCXO/IHBIX KOHILIEHTPAILMii BEIIECTB.

JeMoHcTpanuu.

Monenu H-OyTana u u3o0yrana. IloxydeHne kuciopo/ia U3 epokcua BOA0poia U BOAbI;
neruaparanus sranona. llenouka npespamennit P — P205 — H3PO4; cBoiicTBa consiHOU U
YKCYCHOM KUCIJIOT; peakiuy, UylIe ¢ 00pa3oBaHUEM I'a3a, 0caJka U BOJIbl; CBOMCTBA METAJUIOB,;
OKHCJICHHE allbJIETH/1a B KUCJIOTY U CIUPTa B albJerul. Peakuuu ropeHus; peakuuu
SH/I0TEPMHUECKUE Ha IIPUMEpE peaKkiMK pa3ioKeHus (3TaHouIa, KAIMIHON CeUTPBl, U3BECTHAKA
WIM M€Jia) U DK30TEpMUYECKUE Ha IPUMEPE peakuil coeaArnHeHus (o0ecBeurBaHe OpOMHOMN
BOJIbI U pacTBOpa MEpMaHIraHaTa KaJlisl STUIEHOM, TrallleHue U3BeCcTu U 1p.). Bzaumoneiicreue
IIMHKA C paCTBOPaMU COJISTHOM U CEpHOM KUCIIOT MpHU Pa3HBIX TEMIIEpaTypax, Ipu pa3HbIX
KOHLEHTPALUAX COJSIHOM KUCIIOTBI; pa3joKEeHUE IEPOKCHIa BOJOPOAA ¢ TOMOLIBIO OKCHIA
mapranna (1V), katanasbl cbIporo Msica U ChIporo kaprodens. BlanmoaelcTBrue nuHKa ¢
Pa3INYHOMN MOBEPXHOCTHIO (IIOPOLIKA, BTN, IPAHYI) C KUCIOTON. MOJeNb «KHUIISAIIETO CIOs».
Cwmemenne paBHoBecus B cucteme Fe3+ + 3CNS- «— Fe (CNS)3; ombuieHHE )KUPOB, PeaKIiu
TepupUKaIMU. 3aBUCUMOCTb CTETNIEHU 3JIEKTPOJIMTHUECKON AUCCOLMAIINHN YKCYCHON KUCIIOTHI
ot pa3basnenus. CpaBHenue coiictB 0,1H pacTBopoB cepHOl U CEpHUCTOI KUCIIOT;
MYpPaBBUHOHN U YKCYCHOM KHCJIOT; THIPOKCHJIOB JINTHUS, HATPUSA U Kanus. THAUKaTOPBI U
M3MEHEHHNE UX OKPAcKH B pa3Iu4HbIX cpenax. KauecTBeHHbIE peakiuu Ha HOHbI METAJIJIOB.
CepHOKHUCIBIN U (pepMEHTATUBHBINA THAPOIU3 YrieBo10B. ['uaponn3 kapOoHaToB, Cyab(paToB,
CHWJIMKATOB LIEJIOYHBIX METAJIJIOB; HUTpaTOB LMHKA Wi cBUHUA(ll). ['maponus kapOuaa xanbuus.
JlaGopaTOpHBbIE OTIBITHI.

3. [Tonyyenue kucIopoaa pa3noKeHUEeM MePOKCHIa BOAOPOAa 1 (W) IepMaHTaHaTa Kaus. 4.
Peakuuu, naymue c o0pazoBaHUEM 0CaJiKa, Ta3a WK BOJIBI Uil OPTaHUYECKUX U
HEOPraHMYECKUX KUCIIOT.

5. Vcrionb30BaHNe WHAMKATOPHOU Oymaru Juist onpeaeneHus pH citoHbl, &emy104yHOro CoKa U
JIPYTUX COKOB OpraHU3Ma.

6. PazHble ciryyau rugponusa cojiei.

IIpakTuyeckas padora Nel: «CkopocTh XMMHYECKUX peakuuii. XuMHuyecKkoe paBHOBECHE)
IIpakTnyeckas padoraNe2 « Pemenne 3kcnepuMeHTANbHBIX 3a1a4 110 TeMe « 'maposaus»»
KonTpoabHas padora Ne3 nmo reme «XuMH4YecKUe peakium»

Tema 4. BemecTBa 1 HX CBOMCTBA

Knaccudukanus u HoMeHKIIaTypa HeopraHu4eckux BeuiecTs. [IpocTeie 1 cli0KHbBIE BEIIECTBA.
Oxcunpl, ux knaccuukanus. I'uapokcusl (OCHOBaHUS, KUCIOPOACOAEPIKAIINE KUCIIOTHI,
amdorepHbie TuApoKcH bl ). Kucinotsl, ux kinaccudukanus. OCHOBaHMS, UX KiaccupUKaIus.
Conu cpenHue, KUCIble, OCHOBHbBIE, KOMIIEKCHBIE.



Knaccudukanus 1 HOMEHKIATypa OPraHUYeCKIX BEIIECTB. YTIEBOAOPOIbI U KIIACCH(PUKAIUS
BEIIECTB B 3aBUCUMOCTHU OT CTPOEHUS YIIIepOIHOM Lenu (anudaTuiyeckie U HUKINYECKHE) U OT
KpaTHOCTH CBs3€H (MpeebHbIe U HenpeaenbHbie). ['omonoruueckuit psa. [IponsBoanbie
YIJI€BOIOPOAOB: FAJIOT€HATIKaHbl, CIUPTHI, PEHOJIbI, alIbJETHU/Ibl U KETOHBI, KApPOOHOBHIE
KHUCIIOTHI, IPOCTHIC U CIIOXKHBIC YPUPHI, HUTPOCOSTUHEHUS, AMHHBI, aMUHOKHCIIOTHI.

Mertainnel. [Tonoxenne metamioB B nepuoauyeckoit cucreme . M.MenzaeneeBa u cTpoeHue Ux
atomoB. [IpocThie BelecTBa-MeTaJIbl: CTPOEHUE KPUCTAIUIOB U METAJUTMYECKask XUMUYECKast
cBs13b. Ayuotponusi. O0ure Gpundeckre CBONCTBA METALUIOB. Pl cTaHIapTHBIX AJIEKTPOIHBIX
NOTEHIIMAJIOB (JEKTPOXUMHUUCCKUH s HAPsHKEHUN MeTaioB). OOIIme XMMUYecKue CBOHCTBA
METaJIJIOB (BOCCTAHOBUTEIbHBIEC CBOMCTBA): B3aUMOCHCTBHE C HEMeTauIaMU (KUCIOPOIOM,
rajioreHaMu, Cepoi, a30TOM, BOJIOPOJIOM), C BOJIOM, KUCIIOTAMHU U COJISIMHU B pacTBOpax,
OpPraHUYECKUMHU COCTMHEHUSIMU (CIIUPTaMHU, TajloreHaNKaHaMu, (PEHOJIOM, KUCIOTaMH ), CO
niesioyamMu. 3HaueHrue METaUIOB B MPUPOJIC U B KU3HU OPraHU3MOB.

Koppo3sus metamios. [loHsiTHE «KOpPO3Us METAJUIOBY. XUMUYECKAS U 3JIEKTPOXUMHUYECKas
Koppo3usi MeTayiioB. CriocoObl 3alIUThl METAJJIOB OT KOPPO3UH.

O61mue criocoObl MOTy4YeHUs METaUIOB. MeTasuibl B ipupoje. Metamnyprus 1 ee BUAbl: MUpo-,
TUAPO- U dJIeKTpoMeTautyprus. CruiaBbl (YepHBIE U IIBETHBIC). XUMHS U DJIEKTPUUECKHUM TOK.
DJIEKTPOJIN3 PACIUIABOB U PACTBOPOB, €T0 MPAKTUUYECKOE 3HAYEHUE. XMMUYECKHNE NCTOUHUKU
AIEKTPUUECKOTO TOKA. ['aibBaHUUECKHE SJIEMEHTHI, AKKYMYJISITOPBI, TOTUTUBHBIC 3JIEMEHTHI.
Mertamibl A-noarpymi. l{enounsie U Me104HO3EMENbHBIE METAIUIBI, ATFOMUHHI: CTPOEHUE
aTOMOB M MPOCTHIX BEIIIECTB, HAXOXK/ICHUE B MPUPO/IE, MOTYUCHHUE, XapaKTEPHbIE CBOMCTBA
MPOCTHIX BEIIECTB U CoeqUHEHHH. JKeCcTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUSI.

[Tepexomubie MeTamibl. OCOOCHHOCTH JICKTPOHHOTO CTPOSHHUS aTOMOB MeTaIIOB B-mmoarpymi.
Menb, cepeOpo, UHK, PTYyTh, XpOM, MapraHell, keJe30: CTPOCHHE aTOMOB U MPOCTHIX BEILIECTB,
HAXO0JXKJICHUE B MPUPO/IE, OJTyUYCHHUE, XapaKTEPHbIE CBOMCTBA MPOCTHIX BEIIECTB U COCIUHECHHUIA.
Hewmeramnsl. [lonoxenue HemeTamios B nepuoguyeckoit cucreMe . M.Menaeneesa u crpoenue
UX aTOMOB. DJIEKTPOOTpULIATENIbHOCTh. IHepTHBIE ra3bl. /[BoiICTBEHHOE MOJI0’KEHUE BOJIOPO/IA B
NepruoInyYecKor cucreMe. HeMerasibl — mpoCThie BEMIECTBA, MX aTOMHOE U MOJIEKYJISIPHOE
CTpOeHHE. AJUIOTPOTHS U €€ MPUYNHBI. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB HEMETAIIOB U UX
COEIMHEHUH B EPHOJaX U rPyIIax. XMMUYECKHE CBOWCTBA HEMETAIIOB. OKHUCIUTEIbHbIE
CBOMCTBA (C METaJIaMU, BOJOPOJOM, MEHEE OTPUIIATEIIbHBIMUA HEMETAIIIIAMH, CIIOKHBIMH
BEII[ECTBAMH ) U BOCCTAHOBUTENBbHBIE CBONCTBA (CO (TOPOM, KHCIOPOAOM, a30THOM M CepHOU
KHCIIOTaMHU ).

Bonopoa. N3otomnsl Bogopona. Bogopoansie coeMHEHUST HEMETAUIOB, MTOJIYYEHUE UX CUHTE30M
1 KOcBeHHO. CTpoeHUE MOJIEKYJ M KPUCTAIIIOB ATUX COCTMHEHUN, (PU3NIECKHEe CBONCTBA,
OTHOILIEHUE K BOJIe, U3BMEHEHHNE KUCIOTHO-OCHOBHBIX CBOMCTB B IepuoAax u rpynnax. Bona.
ITepokcua Bogopoaa. ['aioreHsl: cTpoeHrne aTOMOB M IIPOCTBIX BEIIECTB, HAX0XKICHUE B
MpUPOJIE, MOTyUYECHUE, XapaKTEPHbIE CBOMCTBA MPOCTHIX BEUIECTB U TAJIOT€HUI0B, IPUMEHEHUE.
I"anorenoBoiopoabl. [IoHATHE O KUCTOPOICOAEPKANTUX KUCIOTAaX U COJISX XJI0pa.

Kucnopon. Oxcuasl u nepokcuabl. O30H.

Cepa. CepoBomopos1 u Cyab(Puabl, OKCUIBI CEPBI, CEpHAs U CEPHUCTAS] KUCTOTHI, UX COJIH.
A30T. AMMHaK, cosii aMMOHUA. OKCUABI a30Ta. A30TUCTasl U a30THAsL KUCIIOTHI, UX COJIU.
®dochop. Dochun. Oxcunbl hocdopa. Dochopubie KUCTOTHL. OpTOodochaTsl.

Yrnepon. Meran. KapOuapl KaibIus, amlOMUAHUS U JKeJe3a. YTapHbIN U YTIEKUCITBIN Ta3bl.
VYronbHas KUCIIOTa U €€ COJIH.

Kpemuuii: ctpoeHrne aToMOB M MPOCTHIX BEIIECTB, HAXO0K/IEHUE B IIPUPO/IE, TIOJyYECHHE,
XapaKTepPHbIE CBOMCTBA MPOCTHIX BEIIECTB U COEAUHEHU M, TpuMeHeHue. Cunan. OKcu KpeMHUS
(IV). KpeMHueBbIC KUCIIOTBI, CUITUKATHI.
biiaroponnbie rassi.

Kucnopoausie kucnotsl. Mi3MeHeHre KUCIOTHBIX CBOMCTB BBICIIUX OKCHUOB U THJIPOKCUIOB
HEMETAJUIOB B IEpUOAX U MOATrpynnax. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTETIEHH OKHCIICHUS
HEMeTasa.



Kucnotsl Heoprannueckue u opranuueckue. KucioTel B cBeTE MPOTOIUTHUECKON TEOPHH.
ConpsikeHHbIe KHCIIOTHO-OCHOBHBIE Napbl. Kitaccudukarys HeopraHM4eckux U OpraHuYecKux
KucinoT. O01me cBOCTBA KUCIIOT: B3aMMOICHCTBHE C METAIJIAMH, OCHOBHBIMH OKCHJIaMH,
aM(OTEepHBIMU OKCUIAMH U THAPOKCHIAMHU, COJISIMHU, 00pa30BaHueE CIIOKHBIX 3(DUPOB.
Oco0eHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KUCIOT. OCOOEHHOCTH CBONCTB
YKCYCHOM M MypaBbUHOM KUCIIOT.

OcHoBaHMsI OpraHu4eckue 1 Heopranuueckrue. OCHOBaHUS B CBETE MPOTOIUTHUECKON TEOPUH.
Knaccudukanus HeopraHnueckux 1 OpraHM4ecKUX OCHOBaHUM. XUMHUYECKUE CBOMCTBA
1IeJI04Yeil 1 HepacTBOPUMBIX OCHOBaHUM. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHUN: aMMHaKa 1
aMuHOB. B3aumMHOe BIUSTHUE aTOMOB B MOJIEKYJIC aHUJIMHA.

AmdoTepHble OpraHUYeCKHe U HEOPraHWYECKHe COeAMHEHUS. AM(OTEpHBIE COSTMHEHUS B
CBETE MPOTOIUTHUECKOMN Teopun. AMGPOTEPHOCTh OKCUIOB U THIPOKCHIOB HEKOTOPBIX
METAJIJIOB: B3aUMOJICHCTBUE C KUCIOTaMU U 1iesnodyaMu. [IoHATHE O KOMIUIEKCHBIX COEAMHEHUSX.
KommiekcoobpazoBatenb, TUranibl, KOOPAUHAIMOHHOE YHUCIIO0, BHYTPEHHSS cepa, BHEITHISA
cepa. AM(pOTEpHOCTh AMUHOKHUCIIOT: B3aUMOJAEUCTBUE CO LIEI0YaMHU, KUCIOTaMH, CIIUPTaMH,
IpyT ¢ Apyrom (oO6pazoBaHre MOJUNIENTHIOB), 00pa30BaHUE BHYTPEHHEH conn (OUIONSIPHOTO
MOHA).

['eHeTnyeckas CBSI3b MEXAY KJaccaMH OpraHMYeCKHX U HeopraHudeckux coenuHeHuit. [lonarue
0 F€HETUYECKOH CBSI3U U T€HETUYECKUX Ps1ax B HEOPraHUUYECKOW U OPraHUYECKON XUMUHU.
['eneTnyeckue psapl MeTallIa (Ha IpUMepe Kallblus U XKelle3a), HeMeTasia (Ha MpuMepe cepbl U
KpEMHUS), IEPEXOIHOT0 dJIEMEHTa (Ha MpUMepe LIMHKa). ['eHeTnueckue psaabl U reHeTHIecKas
CBSI3b B OPraHUYEeCKON XUMHH (I COeIMHEHUH, COIep KallluX JIBa aTOMa yriepoia B
MoJieKye). EnuHCTBO Mupa BEIlecTs.

PacuerHble 3a1aun.

Brraucnenue Macchl mim 00beMa MPOTyKTOB PEAKIIUH 110 H3BECTHOM Macce Wil 00beMy
MCXOJHOI0 BEUIECTBA, COIEPIKALIETO IPUMECH.

Boruncnenue macchl HICXO/IHOTO BEIIECTBA, €CJIM U3BECTEH MPAKTUUECKUN BBIXO U MaccoBast
JI0JIS1 €70 OT TEOPETHUUECKH BO3MOXKHOTO.

Boruncnenus mo XMMHUYECKUM YPaBHEHUSIM PEAKIUH, €CIIM OJJHO U3 Pearupyrolx BEeIecTB
JIaHO B U30BITKE.

Omnpenenenne MOJIEKYIISIPHON (pOpMYJIbl BELIECTBA 10 MACCOBBIM J0JISIM 3JIEMEHTOB.
Onpenenenne MOJEKYIPHONH (HOpMyIIbl Ta3000pa3HOTo BELECTBA IO U3BECTHOM
OTHOCHUTEJIbHOM MJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxosxneHne MosiekynsipHoi (hopMyJIbl BelecTBa 1o Macce (00beMy) MPOAYKTOB CTOPAHUSI.
Kom0OuHMpoBaHHbIE 3a]a4H.

JeMoHcTpanuu.

duznyeckue METOAbI pa3/ieIeHHs cMecel M OYMCTKH BeliecTB. Kpucrammsanus, SKcTpakius,
muctuusnus. i3Mepenne pu3nueckux CBOMCTB BeliecTB (Macca, 00beM, TIIOTHOCTB).
CoBpemeHHbIE PUZNKO-XUMHUYECKHE METO/Ibl YCTAHOBJICHHS CTPYKTYPBI BEIIECTB. XUMUYECKHE
MmeToab! pasaeneHus cmeceid. Komnekuus «Knaccudukanus opraHun4ecKkux BEIIECTB» U 00pa3Libl
npeJjcTaBuTesel kiaccoB. Mojieny KpUcTalInyecKuX pereTok MetauioB. Komekius MeTaios
C pa3HbIMU (PU3NUECKUMU CBOMCTBaMHU. B3aumoseiicTBue: a) INTHS, HATpuUsi, MarHUA U JKeje3a ¢
KHCIIOPOJI0M; 0) IIEJIOYHBIX METAJUIOB € BOJIOM, clIUpTaMHu, (heHOJIOM; B) LIMHKA C PACTBOPAMHU
COJISTHOM M CEPHOM KMCJIOT; T') HaTpUsi C CEPOH; 1) ATIOMUHUS C HOJOM; €) jKejle3a ¢ paCTBOPOM
MEIHOT0 KyIIOpOCa; %) alllOMUHHUS C paCTBOPOM €1Koro HaTpa. OKCHUIBI U TUIPOKCHIBI XpOMa,
UX MoJIydeHue u cBoiictpa. [lepexon xpoma B Ouxpomat u o0patHo. Kopposus MeTasmios B
3aBHCUMOCTH OT YCJIOBHMH. 3alIUTa METANIOB OT KOPPO3UU: 00Pa3Ibl «HEPKABEECK», 3ALTUTHBIX
nokpbITuil. Komutekuus pya. DneKTposin3 pacTBOpoB cose. Moieny KpUCTaNIn4eCKUX PEMLIETOK
noja, anmasa, rpadura. Ammorponus pocdopa, ceprl, kucinopona. [lomydenue u cBoiicTBa
XJIOPOBOJIOPO/IA, COISTHOM KMCIOTH M aMMuaka. CBOWCTBA COJISIHOM, pa30aBIeHHON CepHON U
YKCYCHOM KHCTOT. B3anMo ieiicTBre KOHIICHTPUPOBAaHHBIX CEPHOM U a30THOM U pa30aBICHHOM
a30THOM KHCIIOT ¢ Me/iblo. Peakius «cepeOpsHOro 3epkaiay s MypaBbHUHOM KHCIOTHI.



B3aumonelicTBue pacTBopa riIpOKCHIa HATpUs ¢ KUCIOTHBIMU OKCUAAMH (OKCUAOM YyIJIepoJa
(1V)), amporepabIME rHAPOKCHIaMHU (THAPOKCHIOM IIMHKA). B3aumoeiicTBre aMMuaka ¢
XJIOPOBOJIOPOJIOM M BOJOW. B3anMoaeicTBUE aMUHOKHUCIIOT C KUCIOTAMH U IIEJIOYaAMH.
Ocymiectienue nepexonos: P—P205—H3P04—Ca3(P04)2; Ca—CaO—Ca(OH)2.
JlaGopaTopHbI€ OMBITHI.

7. O3HakoMJIeHHE ¢ 00pa3laMu MpeJCTaBUTENEH pa3HbIX KJIACCOB HEOPraHMYECKHUX BEIIECTB.
8. O3HakomiieHue ¢ 00pa3aMu NpeACcTaBUTENECH pa3HbIX KJIACCOB OPTaHUYECKUX BEIIECTB.

9. O3HaKOMJICHHE C KOJUICKIIUEH PY/I.

10. CpaBHEeHHE CBOWCTB KPEeMHUEBOU, POCHOPHOMN, CEPHOI U XJIOPHON KUCIIOT.

11. CpoiicTBa consiHOM, cepHOH (pa30.) U YKCYCHOM KHUCIIOT.

12. B3anmopelicTBe ruIpoKcuaa HaTpus ¢ cyabdparom meau (1) 1 xmopuaom aMMoHwMS.

13. Paznoxenue ruapokcuaa meau (11). [lonyuenue rugpokcuia amtOMUHAS U U3YUEHUE €TO
aM(pOTEepPHBIX CBOMCTB.

KonTpoasnas padora Ned4 nmo treme «XumMusi 3JIEMEHTOBY»

Koutpoabnas padora S «BemecTBa 1 uX CBOMCTBa»

IpakTnyeckne padoThl

[Tpaktuyeckas padoraNe3: [TomydeHue ra3oB 1 U3y4yeHHE UX CBOMCTB

[TpakTuueckas pabota Ne4: Penienne skcriepruMEHTANbHbBIX 33/1a4 10 OPraHUYECKON XUMUHU
[Tpaktuyeckas padora NeS5: Perenne sKkcriepuMEeHTABHBIX 32124 110 HEOPTaHUYECKOW XUMUN
[TpakTiueckas pabota Ne6: CpaBHEeHHE CBONCTB HEOPTaHUYECKUX U OPTraHUUYECKUX COCTUHEHHIMA
[TpakTuyeckas padora No7: ['eHeTHUecKas CBSI3b MEKAY KIacCaMH HEOPTaHUIECKUX U
OpPraHUYECKUX BEILECTB

Tema 5. Xumus n o0mecrsa

MeToabl Hay4YHOTO [TO3HAHMS

HayuHnble MeTosibI Hicclie0BaHNs XMMHUECKUX BEIIECTB U IpeBpalleHuid. Poiib xumMuueckoro
DKCIIEPUMEHTA B IO3HAHUM NIPUPOABI. MoAennpoBaHne XUMUYECKUX SIBICHUIN. B3anMocCBs3b
XUMUH, (PU3NKH, MaTEMAaTUKU U Orosoruu. EctecTBeHHOHayyHast KapTUHA MUpa XUMHUS U
IPOM3BOJICTBO. XMMHUYECKasl IPOMBILIUIEHHOCTh, XUMUYECKast TEXHOJIOTH, O0IINE TPUHIUITBI
XUMHUUYECKON TeXHOJIOTUU. ChIpbe Uil XUMUYECKON MPOMBILIUIEHHOCTH, IPUPOIHBIE HCTOUHUKU
XMMHUYECKHX BellecTB. Boga B XUMUYECKON TPOMBIIIIIEHHOCTH. DHEPIHs ISl XUMUYECKOTO
npou3BoJcTBa. HayuHble MPpUHIUIIBI XMMUUYECKOTO MPOU3BOACTBA. XUMUYECKHUE PEaKiuy,
JIEKalIUe B OCHOBE MOJIYYEHMsI CEPHOW KMCIIOTHI U aMMHUaKa. YepHbIe U [IBETHBIE METAJLIBI,
cnocoOb! ux nosydeHus. CruaBbl. 3aliuTa OKpYKaroLei cpeabl U OXpaHa Tpyaa Ipu
XUMHUYECKOM Mpou3BocTBe. OCHOBHBIE CTAANH XMMUYECKOTO MPOU3BO/ICTBA (aAMMHUAKa U
MeTaHosa). CpaBHEHUE MPOU3BOACTBA ATUX BeulecTB. [IpupoaHbIe HCTOYHUKH YIIIEBOJOPOJIOB:
NPUPOHBIH ra3, HeTh, KaMeHHBbIN yroub. [lepepaboTka HedTu. IIpeacraBnenue o
KOKCOXMMHYECKOM ITpou3BOACTBE. I[poMbInuIeHHBIN oprannyecknii cuares. HoBble BemecTsa n
MaTepuaibl B TEXHUKE.

XHUMHS U CENIBCKOE X03IMCTBO. XUMH3aLUs CEIBCKOr0 X0341CTBA U €€ HalpaBlieHus. PacteHus
¥ TI0uBa, moyBeHHbIN nornomaromuid komruieke (I1I1K). Munepanbabie (a30THEIE, hochopHBIE,
KaJIMIHbIE) U OpraHu4ecKHe ynoopeHus. XMMHUUECKHEe CPe/ICTBA 3alIUThl PACTEHUH.
OTtpunarenbHbIe MOCAEACTBUS IPUMEHEHUS MECTUIMIOB U 60pb0a ¢ HUMH. XUMU3aLUs
’KMBOTHOBO/ICTBA.

XuMus 1 3KoJ0rus. XUMHUYECKOE 3arpsA3HEHNUE OKPYXKAIOIIEeH Cpelibl, ero nociaeacTsus. OxpaHa
ruapocdepsl, MOUBbI, aTMOCHEPDI, PIIOPHI U PayHBl OT XUMUYECKOTO 3arpsiI3HEHUS.
buorexHonorus u reaHast UHKeHepus. Pojlb XMMHUECKO HAyKU B PEILIEHUH 3KOJOTHYECKUX
npooJieM.

XVMHS 1 IOBCETHEBHAS )KU3Hb Y€JI0BEKa. XUMHUUYECKUE MPOLIECCH B )KUBBIX OPraHU3MaXx.
buonornyueckn akTUBHBIE BEMIECTBA. XUMUS U 310pOBhe. [IpoOiieMbl, CBSI3aHHBIE C
IIPUMEHEHHEM JIEKapCTBEHHBIX IpenaparoB. JlomaliHss antedka. beIToBble TOBEPXHOCTHO-
aKTHUBHBIE coeiMHEeHUs. Moroire u ynctsanme cpeactsa. Cpencrsa 60pbObI ¢ OBITOBEIMU
HaceKoMbIMU. CpesicTBa JIMUHOM TMTUEHBI U KOCMETUKU. OpraHuuecKue pacTBOPUTEIH.



beitoBbie a3po3onu. [IpaBuna 6e3omacHoit paboThl co cpencTBamu ObIToBON XUMuUH. [Tpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMs BEIIECTB M XUMHUECKUX PEAKLUH B COBPEMEHHOMN KU3HH.
TokcuuHbIe, FOPIOYHME U B3PHIBOOIIACHBIE BEIIECTBA

Xumus 1 nuia. MapkupoBKa yIakoBOK IHILEBBIX MPOJYKTOB U IPOMBIIIIICHHBIX TOBAPOB U
YMEHME UX YUTATh. DKOJIOTHA KWINIA. XUMHUS U TEHETUKA YEJIOBEKA.

JeMmoHcTpanmmu.

Moienu pou3BOACTBA CEPHOM KUCIOTHI M aMMuaka. Kosiekiust ynoOpeHuii u mecTUIMIOB.
OO0pa31p! cpeAcTB OBITOBOM XMMMHU U JIEKAPCTBEHHBIX Ipenapato. Koyiekius cpeacTs
TUTUEHBI U KOCMETHKH, PENapaToB ObITOBON XUMUHU.

JlaGopaTOpHBIE OMBITHI.

14. O3HaKoMIIEHHE C KOJUIEKIIUEHN YA00pEeHUi U NECTULIU/IOB.

15. O3HakomiieHue ¢ 00pa3liaMu CpeICTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX IIPENapaToB,
U3y4eHHE WHCTPYKIUN K HUM IO IPABUILHOMY U 0€30IacHOMY NPHUMEHEHHUIO.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IIOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NIpeaMera «XHUMHUsD» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKOM TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHUIO, CAMOCTOSITEIILHOCTA U CaMOOIPEAECTICHHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBWJIaMU W HOPMAaMHU T[IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1I€JIA U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSA IIpeaMeTa «XUMHUSD»  OTPakKarT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOM JEATeITLHOCTH
OOy4YaroIIMXCs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JEATETLHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOydJarommxcs B MPOIIECCE peaan3alud 00pa3oBaTEbHOU JEATEILHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SI3aHHOCTEH,
YBXKEHUSI K 3aKOHY W IIPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJ1ay, BHITTOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHATHU3E PA3IUYHBIX BUJIOB YUEOHOH 1E€ATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJEIUIO
OTE€UECTBEHHON XUMUMU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
INPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKHW €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e MH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C yU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYIIKOB;

4) popMupPOBAHUSI KYJIBTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOo/IeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
MTOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHUMAHUSI [EHHOCTH TIPAaBWJI WHIUBHAYAJIHHOTO ¥  KOJUJIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIOCH;

OCO3HAHUS TIOCTEACTBUNA W HETMPHUATHUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHHM MPAKTUYECKUX 3aaad
COIMAJIbHOW HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IudHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUHN TI0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIMBUIYaJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun W peanm3anui COOCTBEHHBIX KU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1E€JIECOO00PA3HOT0 OTHOUIEHUS K TMPHUPOJIE KAaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHUS BOIIPOCOB PAIMOHAIIBHOTO IPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLICHUS, IKOJIOTMYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpPY)KaroIeM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTEpUATLHON KYyJNbTYpPbl, B PEIICHUH TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00€CTICUCHUHN
YCJIOBUH YCHENIHOTO TPYJia U SKOJOTHYECKU KOMGMOPTHOM JKU3HU KaXJA0ro 4YjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlydyaeMble 3HAHUS JIJIs aHaliM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEPECA K NO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIBHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUU 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTpaXKaroUue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa H CHEeNU(PHKYy METOJOB TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHHE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIHBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIUKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
ABJICHUSIMU;



CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHbBIC, JCIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS;

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuu — MpH pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuui;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHWPOBAHHUS W  TPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIIEeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
NOUCKY METOJIOB PpELICHUS TNPAaKTUYECKUX 3a4ad, NPUMEHEHHUIO pPa3IUYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOus,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
pEICTaBICHHUS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(bopMyIupoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOIWMOW [T BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((usuyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;



HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkK/IaeMOM TeMbI B XOJ€ TUAIOra U/ UiH
JUCKYCCHUH, BBICKA3bIBATh HieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATEIBHONW JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOU PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENIFHO TIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATEeNIbCKUX 3a7ad, BBIOMpaTh Hambolee
b dEeKTUBHBIN CMOCO0 HMX pemeHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOTPaMMBbI [0 XUMUU HA YTiyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JUIs yaeOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUM
10 OCBOEHUIO, MHTEPIIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUBI J1€ATEIbHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaTbl MPEACTABICHBI 10 TOJaM
WU3YUYCHHUS.

[IpenmeTHbie pe3ynbTaThl OCBOE€HUA Kypca «OOmas U HeopraHuyeckas
XUMHSD» OTPaXKaroT:



c(hOpPMHPOBAHHOCTh TPEJCTABIECHUN: O MaTepUATHLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBICHHM TPHUPOABI, O MECTe W 3HAYCHUHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECICUECHUU yCTOWIUBOTO
pa3BHUTHA, B PEIICHWU MPOOJIEM DKOJIOTUYECKOW, DHEPreTUUCCKOW W MHUIICBOU
0€30MMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAOB, HOBBIX
WCTOYHUKOB JHEPTHH, B OOCCIECYCHUH PAI[MOHAIBHOTO TPUPOJIOIOIH30BAHUS, B
GbOpMHpPOBaHUN MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YEJIOBEKa, a TaKKe
OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO W TMPHUPOIHOMN

cpene;
BJIQJICHUE  CHUCTEMOM  XHUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH OJJIEMEHT, aToM, SApO aroma,

U30TOIIbI, 3JICKTPOHHAs: 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOPHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAaHOBUTEb, TEIIOBOK 3ddeKT
XUMHYECKON PEaKIINM, CKOPOCTh XUMUUYECKOM PEaKIIUM, XUMHUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOJMTHUUYECKON IUCCOLUAIUU, MEePUOTUYECKUIM
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3BIK
XMMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIeKAlMe B OCHOBE IIOHUMAaHMS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBJICHUS] O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHUHETUYECKHX 3aKOHOMEPHOCTSAX  HUX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCIIOJIB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBEeKa, OOMWX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
MIPOM3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUM;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIEJIBbHBIX
BEIICCTB;



c(hOpPMHPOBAHHOCTh YMEHHUS OTPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(OpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHUH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM NMpU3HAKaM (YUCITY
U COCTaBy pearupyromlux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHE OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aropa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOINYECKOro 3akoHa Jl.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHONB3Ys  TOHSATHSA
«QHEPreTUYCCKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aToOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMHUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpymnmnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUUYECKHME  CBOICTBA  BELIECTB  PA3JUYHBIX  KJIACCOB, MOJATBEPXKIAThH
CYLIECTBOBAHUE T'E€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MTOMOILIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUAX PEAKIINN;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUIA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OajlaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakluu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEIICHUS] XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpuniun Jle [llarense);

chOPMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh XUMUYECKHUE PpEaKIIUH,
JIe)KAIKME B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUsI CEPHOW KHCIJIOTHI, aMMHAaKa,



oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKU
3pEHUS] COOTHOIICHHS PUCK-TIOJNB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
MO3HAHUA SIBJICHUM NpuUpoabl — HaOMIOIeHUe, H3MEPEHHE, MOJCIMPOBAHUE,
HKCIIEPUMEHT (PEaJbHBIA U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TU 3HAHMSI TIPU SKCTIEPUMEHTAIIBHOM UCCIIEIOBAaHUH BEIIECTB
U s OOBSICHEHUS XHMHUYECKUX SBJIICHUN, HMMEIOIIUX MECTO B MPHUPO/IE,
MPaKTUYECKOMN AESTEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHSATUSMHU WU TIPEACTABICHUSMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0osee 0CO3HAHHOTO TIOHMMAaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHLIEHTPALIUS»;
Macchl BEIIECTBA WM 00bEMA Tra3a MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaxIuy; 3HaUYCHUs BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT M MIETOouYeH ¢
U3BECTHON CTEMEHbIO JUCCOLMALMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
OPOAYKTa PEAKIMH, €CIU OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MacCOBOM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA NPOAYKTa pPEaKUHUH; OOBEMHBIX OTHOIICHHUM
ras3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITENIbHO IUIAHUPOBATh M IPOBOAUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHHE  pEakluMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OMPECIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TMOMOIIBI0O HWHAWKATOPOB, HW3YUCHUE BIIHSHHS
pa3iuuHbIX  (AKTOPOB Ha  CKOPOCTh XMMHYECKOW  pEakUuud, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamns» u «Hemeramib») ¢
cOOJII0/IEHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATh B
pas3nu4HOil dopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh M OIEHUBATH UX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTPaBUIIa MOJIb30BAHUS XUMUUECKON
nocyol W JabopaTOpHBIM O00OpyAOBaHWEM, OOpalleHHus C BeElIeCTBAaMH B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBHITIOJHEHHIO JTaOOPATOPHBIX XHMHYECKUX
OTBITOB, JKOJIOTMYECKH 1€JecO00pa3HOro TMOBEJACHHs B OBITY U TPYAOBOM
JESITEIBHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbsI, OKPYKAIOIIEeH MPUPOTHON
Cpeapl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HAaBATh OIACHOCTD
TOKCUYECKOTO JEHCTBUS Ha UBbIE OPTaHU3MbI OIMpPEACIIEHHBIX HEOPraHUYECKHUX
BEIECTB, MOHUMas cMbici nokazatesns [1IJIK;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOpMAIHIO, TiepepadbaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.

TEMATHUYECKOE INTAHUPOBAHHUE 11 KJIACC 132 YACA
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1 CrpoeHue aToma 12 1 ApPTryMEHTHPOBATh TOHUMAHUE CIIOKHOTO CTPOCHHUS
aToMa MU COCTOSATENILHOCTH Pa3IMIHBIX MOJeNeil,
OTpaXKarolIKX 3TO CTPOCHUE. XapaKTepU30BaTh
KOPIYCKYJISIPHO-BOJHOBOM Ayalu3M YaCTHUL MUKpPO-
Mupa. HabmonaTe 1 OMUCHIBAaTh XUMAYECKHUN
SKCIIEPUMEHT C IOMOLIBIO POAHOTO S3bIKA U SI3bIKA
XUMUH. XapaKTEPU30BaTh CTPOEHUE AaTOMHOIO pa
U HYKJIOHBI. J[aBaTh COBPEMEHHOE ONpEIEIeHNE
MOHATUSA «XUMUYECKUN 31emMeHT». Paznuuats
HYKJIUZIbI, U300apbl M U30TOIbI. XapaKkTepu30BaTh
COCTOSTHUE dJIeKTpoHa B aToMe. O6001aTh MOHATHUS
«OpOUTATIBY U «QIIEKTPOHHOE 00JIaKO0».
XapakTepHu30BaTh CTPOCHHE IIEKTPOHHBIX 000TI04EK
aTOMOB U OTPaXkaTh X HA MHCHME C TOMOIIBIO
AIEKTPOHHBIX U 3JEKTPOHHO-TpadUICCKUX HOPMYI.
XapaKkTepHu30BaTh BaJEHTHBIE BO3MOKHOCTH aTOMOB
XAUMHYECKUX 3JE€MEHTOB, 00YCIIOBICHHBIE
pasmuaHbIME (pakTopamu. CpaBHUBATH MTOHITUS
«BAJIEHTHOCTH» U «CTEIIEHb OKHUCIICHHUS.
XapaKTepHu30BaTh IIyTH CTAHOBJICHUS HAYYHOU
TEOPHH Ha IpuMepe OTKpHITHS [leproauaeckoro
3aKOHa. Y CTaHaBIMBAThH 3aBUCHMOCTD

MEX]Ty KOJIMIECTBEHHOH (OTHOCUTEIIEHOW aTOMHOMN
Maccoif) XapaKTepUCTUKON XUMHYECKOT0 3JIEMEHTa
U ero nojoxxenueM B Tadimie J{. . Menaeneera.
XapakTepu30BaTh pa3BUTHE HAYYHOU

TEOPHH Ha MMPUMEPE YTOUYHCHHS (HOPMYITHPOBOK
Ilepuonuueckoro 3akoHa. Y CTaHaBIMBATh
3aBUCUMOCTB MEX]ly CTPOCHHUEM aToMa
XMMHYECKOT0 2JIEMEHTA U €r0 MOJIOKEHUEM. B
[epronuueckoil cucTeMe XUMHUECKUX 3JIEMEHTOB
. Y. MenneneeBa. OnuChIBaTh MEPUOTAIECKOE
HM3MEHEHHE CBOHCTB JIEMEHTOB: pajyca

aToMma, ANEeKTPOOTPHULIATEITFHOCTH.
AprymMeHTHUpoBaTh 3aBUCUMOCTD

CBOWCTB DJIEMEHTOB U COETMHEHUN

oT ux nosioxeHusd B [lepuoguyeckoit

cucreme. [Iporuo3upoBars CTpoeHUE aToMa 1




CBOMCTBA XMMHUYECKHUX 3JIEMEHTOB M 00pa30BaHHbIX
UMY COEIMHEHUH OT UX MOJI0XKEHHS B
Ilepuoguueckoii cucteme. XapakTepu3oBaTh
3HaueHue [leprnogmyeckoro 3akoHa

O0600m1aTh ¥ CHCTEMAaTH3UPOBATh

CBEJICHHUS O CBOMCTBAX XMMHUYECKUX

3JIEMEHTOB M 00pa30BaHHBIX UMH

COE/IMHEHHH OT cTpoeHust nx aroMoB. [IpoBoanTh
pedrekcnio coOCTBEHHBIX TOCTHKEHUH B M3Y4YEHHH
CTPOCHUS aToMa.

AHanM3MpoBaTh pe3yinbTaTbl KOHTPOJILHOW PabOTHI
U BBICTPauBaTh IIyTH JOCTHKEHUS JKEJIAeMOT0
YPOBHS YCIIEHIHOCTH.

Crpoenue
BEILECTBA.
JucnepcHsie
CHUCTEMBI

21

XapakTepu30oBaTh XUMHUYECKYIO

CBS3b KaK MPOLECC B3aUMOACHCTBUSA

aTOMOB ¢ 00pa30BaHUEM MOJIEKYII,

MOHOB M pagukanoB. KinaccuduuposaTs
XMMHYECKHE CBSI3U. Y CTAHABIMBAThH 3aBUCUMOCTD
MEX]ly TUIIOM XUMHYECKOHN CBSI3U U THIIOM
KPUCTaNINYECKOM PEIETKH.

XapakTepHu30BaTh HOHHYIO XUMHUYECKYIO CBS3b.
IIpornosupoBaTh CBOMCTBA BEIECTB C HOHHOU
KpHCTaJuIMueckoi peuierkoi. Knaccuduumposatsb
HOHBI 10 Pa3JINYHBIM MIPU3HAKaM. XapaKTepu30BaTh
KOBAJICHTHYIO XUMHUECKYIO CBA3b.
KnaccudummpoBaTs 3TOT THI CBSA3HU 1O Pa3HEIM
OCHOBAHUSIM:

— MO IEKTPOOTPHLATEILHOCTH

— TI0 c1I0cO0Y TepeKphIBAHUSL

JIEKTPOHHBIX OpOHTaNei;

—TI0 KpPaTHOCTH;

— 110 MeXaHu3My 00pa3oBaHusl.

YcTaHaBIMBATE 3aBUCHMOCTD MEXKIY HOIIPHOCTHIO
MOJIEKYJIbL U €€ TeOMeTpUeil. XapakTepu30BaTh
METAJUTHYECKYI0 XUMHYECKYIO CBS3b.
YcraHaBiauBaTh 3aBUCUMOCTbh MEXAY (PU3UUECKIUMHU
CBOWCTBAMH METAJUIOB U METAJUINYECKOH
KpUCTAJIMYECKON pereTkoil. Xapakrepu3oBarThb
BOJOPOJHYIO XUMUYECKYIO CBSI3b.
Knaccudummposats 3toT THI cBsi3u. PackpriBaTh
OMOJIOTMIECKYI0 POJIb BOJIOPOAHON

CBSI3M B OpPraHM3allU CTPYKTYp OMOIOIMMEPOB.
XapakTepHu30BaTh OCHOBHBIE THUIIBI
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBHSI.
ApPryMEHTHPOBATH OTHOCHUTEIHFHOCTH THIIOJIOTHH
XIMHWYECKHX CBS3€H Ha OCHOBE €IUHCTBA MX
mpuposl. Ha ocHOBe BHYTpHIIpeIMETHBIX

CBsI3el C OpraHUYEeCKON XUMHuen

OCYILECTBIISATH IEPEHOC CBEACHUI O
rHOpUIM3aIIMH AJIEKTPOHHBIX OpOuTanei u Ha
HEOpPraHUUYECKUE BEILIECTBA. Y CTAHABIUBATh
3aBUCHMOCTH MEXKIY THUIIOM I'MOpHIU3annu
9JIEKTPOHHBIX OpOuTaneit u reomerpueit
OpPraHUYECKUX U HEOPTaHUYECKHUX

MoJieKy. DopMyIHPOBATH OCHOBHBIE MOJOKEHHUS
TEOPHH XUMHUIECKOTO CTPOCHHS OPTaHMIECKUX
COEIMHEHUI U COBPEMEHHOM TEOPUU CTPOECHUS

1 TIOATBEPKIATh UX IpUMEpaMH 13
OpPraHUYECKON ¥ HEOPraHUYECKON

XUMHHU. XapaKTepPU30BaTh SBJICHHE H30MEPUH U
MOJTBEPKAATH €€ IPUMEpaMu

HM30MEPOB U3 OPraHUYECKOM U HEOPraHUYECKOoil
XMMHU. Y CTaHABIMBATh 3aBUCUMOCTb




CBOMCTB OpPraHMYECKUX M HEOPraHMYECKUX BEILIECTB
OT B3aUMHOTO BIIUSTHUS aTOMOB B MOJIEKYJIaX.
XapaKTepHu30BaTh 3aBHCUMOCTh

CBOWCTB BEIIECTB HE TOJIBKO OT XUMHIECKOTO, HO U
OT UX JIEKTPOHHOTO U TIPOCTPAHCTBECHHOTO
cTpoerus. OOBACHATH CBOMCTBA MOJICKYTT
OpPTraHUYECKUX BEIISCTB KaK (QYHKIIHIO
WHAYKIIUOHHOTO ¥ ME30MEPHOT0 3P(EKTOB.
XapakTepHu3oBaTh YHHUBEPCAIbHBII

XapakTep MOHATHUS «IIOJUMEPBD» JUIs
OpPTraHWYeCKUX M HEOPraHMYECKUX

BEIIECTB, KJIAaCCU(HUIIUPOBATH UX

U apryMEHTUPOBAaHHO PacKpHIBATh

HX pOJIb B KUBOW U HEKUBOU

MIPUPOJIC U JKU3HHU YeJIOBeKa. XapaKTepH30BaTh
YHCTHIC BemecTBa U cMecH. Kiaccuuimposatsb
XIMHUYECKIE BEIIECTBA 10 YHCTOTE UX

PacTBOPOB B 3aBHCHMOCTH OT COCTOSIHUS
PaCTBOPEHHOTO BEIeCTBa (MOJEKYISIpHEIC,
MOJIEKYJIIPHO-UOHHBIE, HOHHBIE). OnIepupoBaTh
KOJIMYCCTBCHHBIMU XapaKTCPUCTUKAMU COACPIKAHUA
pacTBOPEHHOTO BelllecTBa. Perath pacueTHble
3a7a4u ¢ IPUMCHCHUEM MOHATUH «PacTBOPUMOCTLY,
«KOHLIEHTPAIMSI PACTBOPOBY, «PACTBOPEHHE
KPHUCTaJUIOTHAPATOBY. XapaKTepHU30BaTh
IHCTIEpPCHBIC crcTeMBl. KitaccuuumpoBaTh HX.
PackprIBaTh pOJH TUCTIEPCHBIX CHCTEM

B MIPUpPOJE, Ha IPOM3BOJICTBE U B OBITY.
[IpoBoauTh, HAOIIOAATH U OTIMCHIBATH XUMITIECKUI
9KCIEPUMEHT C IIOMOIIBI0 POIHOTO S3BIKA M S3BIKA
xumMuH. O000IIaTh U CUCTEMATH3UPOBATH

CBCIACHUSA O THUIIOJIOTMHU XUMHUYCCKHUX

CBsI3el M KPHCTAJUIMUECKOM CTPOCHHH BEIECTBA, O
YHUCTHIX BCIICCTBAX U CMECIX. HpOBOI[I/ITL
pednexcuio coOCTBEHHBIX TOCTHXKEHUN B U3YUYECHUU
CTPOCHU BCUICCTBA, YUCTBIX BCUIECCTB U cMecen.
AHaIM3UPOBATh PE3yIbTATHI KOHTPOIBHON PabOTHI
1 BBICTPAUBATh ITyTH JOCTHKCHUS JKEITAEMOTO
YPOBHS YCIIENTHOCTH.

XUMHYECKHUE
peakuuu

30

XapakTepHu3oBaTh IPU3HAKN XUMUYECKUX PEAKIIUH.
OTnauyath UX OT SIIEPHBIX. XapaKTepH30BaTh
sIIEpHbIEC PEAKIMN M OTPAXKATh 3TY XapaKTEPUCTUKY
Ha MIChME C TOMOIIBI0 yPaBHEHHH.
Knaccudunuposats xummudeckne

peaKLuK N0 YUCITY U COCTAaBY Pearnpyrolix
BEIIECTB U JPYryM MpH3HAKaM. Y CTaHABINBATh
ob1iee U pa3nM4HOe VIS JaHHOH KilaccuduKany B
OpPraHUYECKON U HEOPraHUYECKON XUMUU.
[IpoBoanTh, HAOMIOAATH U OIHUCHIBATH XUMHUYECKHI
9KCTIEPUMEHT C TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMHUH. XapaKTepru30BaTh OKHCINTEIBHO-
BOCCTaHOBHTEIIbHBIE PEaKIINU

(OBP). Knaccu¢punuposars OBP.

CocTaBisITh ypaBHEHUS! OKUCIUTEIHLHO-
BOCCTaHOBHTEIIbHBIX PEAKLUI METOIOM
3JIEKTPOHHOTO OalaHCa U METOJOM HOJIypeaKui.
Habmonath 1 ONMUCHIBATH XUMUYECKHIA
9KCIIEPUMEHT C TIOMOIIBIO POJTHOTO 53bIKA H S3bIKA
XMMUH. XapaKkTepu30BaTh HaYaaa TePMOJANHAMHUKH.
OtpaxaTh Ha MMCbME TEPMOXMMHUUECKHE PEAKINH U
MIPOM3BO/IUTH PACUEThI HA UX OCHOBE.
[IporHo3npoBaTh BO3MOKHOCTH MPOTEKAHMS
XMMHUUECKOI peakiy. XapakTepu30BaTh CKOPOCTh




XUMHUYECKON peaklMy U yCTaHABIUBATh
3aBUCHMOCTb MEXK/y 3TOW BETMYNHOMN

1 pa3IMYHBIMHU (PaKTOpaMu: MPHPOJIAa pEarupyromnx
BEIIECTB, KOHIICHTPALHs, TeMIepaTypa,
MTOBEPXHOCTH CONPHUKOCHOBEHHS BEIICCTB.

N3yyaTh 3aBUCMMOCTH CKOPOCTH XUMHUUYECKON
peaxImu oT 3TUX (PaKTOPOB ITyTeM HAONIOICHHUS U
ONHCaHUSI XUMHUYECKOTO IKCIIEPUMEHTA C MTOMOIIBIO
POJHOTO SI3bIKA U S3bIKa XUMUU. XapaKTepu30BaTh
KaTaJlu3 U KaTaJIu3aTOPhI KaK CIIOCOOBI YIpaBICHUS
CKOPOCTBIO XUMHYECKOH peaklnu.

OnuceiBaTh MEXaHU3M TOMOTEHHOTO,
TeTePOreHHOr0 U (PEPMEHTATHBHOTO KaTaJIH30B.
[IpoBonnTh, HAOMIONATH W OTIMCHIBATH XUMITYCCKHUHA
SKCIEPUMEHT C IIOMOIIBI0 POAHOTO S3BIKA M S3BIKA
XUMHHU. XapaKTepPH30BaTh XUMIIECKOE PaBHOBECHE
1 TIPOTHO3UPOBATH CITIOCOOBI €T0 CMEIICHUS.
Habmronats 1 onmCHBATh XUMUYIECKHN
SKCIEPUMEHT C IIOMOIIBI0 POIHOTO S3BIKA U S3BIKA
xuMuH. PemaTh pacueTHbIe 3a1a4l

110 XUMHYECKOH KuHeTHKe. [IpoBoauTh, Habm0aaTh
U OMHCHIBATh XUMUYECKUH IKCTIEPUMEHT C
TIOMOIIBIO POJTHOTO SA3BIKA U SI3bIKA XHUMHUH.
Co0OJro1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH.
OmnpenemnsaTb TOHATHS «IICKTPOITUTE,
«HEDIIEKTPOIIATHI», «3JIEKTPOITUTHICCKAS
nmucconnanusy. opMymrpoBaTh OCHOBHEIC
TTOJIOKECHUS TEOPHH IIEKTPOIUTHICCKON
JVICCOIIHAITIH. XapaKTepHU30BaTh CIIOCOOHOCTh
AJIEKTPOJINTA K TUCCOIMANINN Ha OCHOBE CTCTICHU
BJIEKTPOJIUTUIECKON JTUCCOLIMAIIUU U CPENY
pacTBopa Ha ocHoBe moHsATHS pH. 3amuckiBaTh
YpaBHEHHUS JJIEKTPOJUTHIECKON TUCCOLIUAITUH.
CpaBHUBATH AIIEKTPONPOBOTHOCTH PACTBOPOB
31eKkTposuToB. [IpeackaspiBaTh cMelLIEHHE
PaBHOBECHS TUCCOIMAIINU CTA0BIX KUCTIOT.
Habnronats 1 oHCHIBATH IEMOHCTPAITMOHHBIH
XUMHUYECKUH 3KcriepuMeHT. ONuUchIBaTh CBOMCTBA
PacTBOPOB JECKTPOIUTOB KaK (PYHKITHIO
00pa3yIomuxcs MpH AUCCONUAIIH HOHOB

1 OTpa)kaTh UX Ha MUChME C TIOMOIIHI0 HOHHBIX
ypaBHeHUU. ONpeeNaTh BO3MOKHOCTh MPOTEKAHUS
peakuui MeXITy pacTBOpaMH JIEKTPOIUTOB.
XapakTepu30BaTh THAPOIU3 KaK 00-MEHHOE
B3aMMOJEHCTBIE BEIIECTB C BOJOM. 3aNUChIBATh
YpaBHEHHUS PEAKIIUH THIAPOIIH3a PA3TUIHBIX COJIEH.
PaznmuyaTh ruApoNIN3 10 KATHOHY M aHUOHY.
IIpencka3piBaTh peakLuio Cpesibl BOJHBIX paCTBOPOB
COJICi, 00pa30BaHHBIX CHIBHBIM OCHOBAaHHEM U
c1aboi KMCIIOTOM, clTaObIM OCHOBAaHUEM M CHIILHOM
KHCIOTOU. PackpriBaTh poiib 00paTHMOro
TUIPOJIN3a OPraHMYECKUX COEAUHEHUN

KaK OCHOBBI OOMCHA BEIIECTB B KHBBIX OPraHU3MaX
u obparumoro ruapoin3a ATD, kak 0OCHOBBI
SHEPTeTHIECKOr0 0OMEHa B )KMBBIX OpraHU3Max.
HaGmronath 1 OMMCHIBATh XUMUYECKUI
AKCIIEPUMEHT C TIOMOIIBIO POAHOTO S3bIKA U SI3bIKA
xuMuHr. O000IIaTh U CUCTEMATH3UPOBATH
CBEJICHUSI O KIaccu(PUKAIIUU ¥ 3aKOHOMEPHOCTSIX
MPOTEKAHUSA XUMHUUECKHUX PEAKIHHA U TaKUX
BaXXHEHIINX Pa3HOBUIHOCTAX, kak OBP

U peakiuu rugponnsa. [IpoBoauts pediekcuto
COOCTBEHHBIX TOCTH)KCHUH B U3yUCHUH




TUIOJOTUU XUMHUECKUX PeaKLuii,
TEPMOJMHAMUKA ¥ XUMHYECKOH KHHETHKH.
AHaIM3UPOBATh PE3yIbTATHI KOHTPOIBHOHW PabOTHI
1 BBICTPAUBATh IyTH JTOCTIKEHUS KEITAEMOTO
YPOBHS YCIIEHIHOCTH

BemectBa u ux
CBOICTBa
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KnaccudunupoBaTts HeopraHHIECKHE BEIIECTBA IO
Pa3HbIM IpU3HAKaM.APryMEHTHPOBATh OTHOCHTEIb-
HOCTb KIacCH()UKAIIMN HEOPTaHUIECKUX BELICCTB.
Pa3znuuaTh KOMIUIEKCHBIE CO€AUHEHMUS.
DopMyIUpOBaTh OCHOBHBIE MOJIOKEHHS TEOPHU
CTPOEHUS] KOMIUIEKCHBIX coeuHeHUu A. BepHepa.
KnaccudunupoaTh 1 Ha3bIBaTh KOMIUIEKCHBIE
coeqrHeHus. PackpbIBaTh 3HaUEHNE KOMIUIEKCHBIX
coenuHenui. [IpoBoauTh, HaOMIOAATE U ONTUCHIBATH
XMMHUYECKHH SKCIIEPHIMEHT C TIOMOIIBIO POAHOTO
sI3bIKa U s13bIKa XxuMun. Kimaccnpumnmposats
OpPTaHWYECKHE COSANHEHUS 10 PA3HBIM NPHU3HAKAM.
XapakTepH30BaTh IOJI0KECHUE METAIIIOB B
Ilepuonuueckoii cucteme /1. 1. Menneneena.
OOBACHIATE 0COOEHHOCTH (PU3UIECKUX CBOICTB
METaJUIOB Ha OCHOBE 0COOEHHOCTEH

CTPOEHUS aTOMOB M KPUCTAJIOB. XapaKTepU30BaTh
0011I1e XUMHYECKUE CBOWCTBA METAJUIOB KaK
BOCCTAHOBHTEJIEH Ha OCHOBE CTPOCHHUS X aTOMOB U
MIOJIOKEHUS B DIICKTPOXUMHUECKOM PSILy
HanpspKeHni MeTamioB. Pasmnaars obree,
0COOCHHOE M €TMHUYHOE B CBOMCTBAaX KOHKPETHBIX
METaIoB ¥ uX rpymi. MinmroctpupoBars cBon
BBIBOJIBI M PTYMEHTHI YPaBHEHUSIMU XUMHUIECKUX
peakuuii u paccmorpenueM ux B cete TOJl u OBP.
[TpoBoanTh, HAOMIOAATH U ONMCHIBATE XUMHUYECKUI
9KCHEPUMEHT C MTOMOIIBIO POIHOTO A3BIKA M S3bIKA
XUMUH. XapaKTEPU30BATh KOPPO3HUIO U €€

Buabl. [Ipemiarate ciocoOb! 3aIUTHI

METaJUIOB OT KOPPO3HUH M apTyMEHTHPOBAThH BEIOOD
crioco0a. YcTraHaBiIMBaTh 3aBUCHMOCTD MEKIY
KOppO3Uel METaNIOB U YCIOBUSIMHU

OKpYKaloIel cpezbl. XapakTepu3oBaTh
HaXO0XJICHHE METAJUIOB B IIPUPOJE 1 OCHOBHBIE CIO-
co0bl nx nony4yenusi. KOHKpeTH3npoBaTh 3TH
CIIOCOOBI OITCAaHIEM XMMUYECKHX ITPOIIECCOB B
MeTaLTyp-TuH. XapaKTepu30BaTh MICKTPOIN3 KaK
OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIN IPOIIECC.
[Ipencka3piBaTh KaTOAHBIE U AaHOAHBIE POIIECCHI C
WHEPTHBIMH U aKTHBHBIMH JJIEKTPOJAMHU H
OTpakaTh WX Ha MUChME JUIS PACIUIABOB M BOJIHBIX
pacTBOPOB AJNEKTPOJIUTOB. PackprIBaTh
MIPAKTUIECKOE 3HAYCHHE HIICKTPOIIN3A.
XapakTepHu30BaTb XMMHUYECKHE UCTOUHUKHU TOKA.
CocTaBTh raJbBaHUYECKHE HIEMEHTHI.
[IpoBoanTh, HAOMIOAATH U ONHMCHIBATH XUMHUYECKHI
9KCHEPUMEHT C IOMOIIBIO POAHOTO A3BIKA U A3bIKA
XUMHHU. XapaKTepU30BaTh LIEIOYHBIE METAIIIBI U UX
COEIHEHHsI HA OCHOBE TOJI0KEHUS B
IIepuoguueckoii cucreme anementos /1. 1.
MemnzieneeBa v CTPOCHHUS aTOMOB B CBETE 00IIIEro,
ocobeHHOT0 U eAnHUYHOTO0. M nenTudunnpoBaTs
IIeTIOYHBIE METAJUTBl ¥ UX COCIMHEHUM.
Xapakrepu3osats MeTauisl [IB rpynmnsl u ux
COEIMHEHUsSI HA OCHOBE TIOJIOKEHUS B
Ilepuonuueckoii cucreme anementos . 1.
MeHzesneeBa 1 CTpOCHHUS aTOMOB B CBETE O01IIETO,
0co0eHHOro ¥ enquHn4Horo. Mnentnduunposars




LIEI0YHO3EMEIbHBIE METAIIB U UX COEIUHEHUS.
XapakTepu3oBaTh aJIOMUHHUI 1 €r0 COEIMHEHUS Ha
OCHOBE CTPOCHHUS aTOMa, OOIINX CBOMCTB METAJIOB
1 0COOEHHBIX CBOHCTB aJTIOMHHUS M aM(OTEPHOCTH
€ro oKcuja u runpokcuaa. [Ilposoaurs, HaOmMOOATH
1 OITUCHIBATh XUMHYECKHHA IKCIICPUMEHT C
ITOMOIIIBIO POJHOTO SI3BIKA M S3bIKA

XUMUH. XapaKTepru30BaTh METAIUTbI TTOOOYHBIX
MOJTPYII 110 UX MOJIOKEHHIO B

IIepuoguueckoii cucreme anemenTos . H.
MemneneeBa 1 CTPOEHUIO aTOMOB XapaKTepU30BaTh
CTPOEHHUE aTOMOB, ITOJyYeHHE, IPUMEHEHHE

U CBOMCTBA MEAM U BaXKHEHUIINX €€ COEAUHEHUM.
XapakTepru3oBaTh IUHK M €r0 COSTNHCHUS Ha
OCHOBE CTPOCHHUS aTOMa, OOIINX CBOMCTB METAJJIOB
1 0cOOEHHBIX CBOHCTB IWHKA M aM()OTEPHOCTH €T0
OKCHJa U THAPOKCHIA. XapaKTePU30BaTh XPOM U
€r0 COeIMHCHUS Ha OCHOBE CTPOCHHS aToOMa,
OOMINX CBOMCTB METANIOB U 0COOCHHBIX CBOWUCTB
XpoMa, aM(pOTEpPHOCTH €ro OKCHAa U THAPOKCHIA
(III) 1 KMCTOTHBIX CBOMCTB OKCUAA U

rugpokcuios (VI). UnentudunupoBats XxpoMar- u
OuXpoMaT-HOHBL. Y CTaHaBIMBATh 3aBUCUMOCTb
MEX]ly KHCIIOTHO-OCHOBHBIMHU CBOHCTBaMU
OKCHJIOB U THAPOKCHIIOB XpOMa M 3HaYCHUEM
CTETICHU OKUCIICHUs. XapaKTepru30BaTh MapraHel] ’
€r0 COeIMHEHUS Ha OCHOBE CTPOCHHUS aToMa, OOIINX
CBOWCTB METAJJIOB M OCOOCHHBIX CBOHCTB MapraHIia,
€r0 OKCHJIOB M THIPOKCHUIIOB. Y CTAHABJIMBATH
3aBHCHUMOCTH MEXIY IMPOAYKTAMH BOCCTAHOBIICHHS
Nep-MaHraHaTa Kajausi U Cpeioi pacTBO-pa.
XapakTepHu30BaTh MOJIOKEHHE HEMETANJIOB B
IIepuopuueckoii cucreme /1. 1. Menneneesa.
OOBACHATH MPUYHMHBI AJTIOTPOIIMH HAa OCHOBE
0COOEHHOCTEH CTPOCHHUS aTOMOB 1
KPHUCTAIIIMYECKUX PEUICTOK.

OOBSACHITH IPUIUHBI HHEPTHOCTH

OIaropoTHBIX Ta30B 0COOCHHOCTSIMH CTPOCHUS MX
aToMoB. OOBSCHSITH KUCIOTHO-OCHOBHBIE

CBOWCTBA BOIOPOJHBIX COCTUHCHHUI

HEMETaJNIOB 0COOCHHOCTSIMH CTPOCHHUS X aTOMOB U
nosioxxenusd B [lepuoguueckoit cucreme 1. U. Men-
neneeBa. OOBSICHITh U3MEHEHHE KHCIOTHBIX
CBOWCTB OKCHIOB ¥ THIPOKCHIOB HEMETAJIIOB
3HAaYCHNEM CTEIICHH OKHCIICHHUS H MTOJIOKEHIEM
HemeTtasuioB B Ilepnogudeckoii cucreme

. N. MenneneeBa. PaccmarpuBaTh o01mue
XIMHWYECKHE CBOWCTBA HEMETAJUIOB KaK OKHCIIH-
Tenei u BoccraHoBuTenel. Mmmoct-pupoBars cBou
BBIBOJIBI M apTYMEHTBI YPaBHEHUSIMU XUMUYECKUX
peaxiuii u paccMoTpeHueM ux B ceete OBP.
apaKTepu30BaTh CTPOCHHE aTOMOB U KPUCTAILIIOB U
CBOWCTBA raJIOTEHOB U UX COCUHEHUII B CBETE
YcTaHaBIMBATH 3aKOHOMEPHOCTH N3MEHEHHS
CBOWCTB TaJIOT€HOB U MX COCIMHEHHUH B
3aBUCHMOCTH OT UX TosioxkeHud B [lepuoguueckoi
cucreme. neHTHOHIMPOBATH TaIOTEHHU I -HOHBI
00111er0, 0COOEHHOI0 ¥ €AUHUYHOTO.
XapakTepHu30BaTh aJUIOTPOIHNIO KHCIOPOa, €T0
CBOWCTBa, MOIYYEHUE U IPUMEHEHHE 030Ha U
KHCIOpoAa. PackpeIBaTh poiib KUCIOpOJa B Opra-
HU3AIMH KI3HA Ha 3eMJIC B HHTCHCU(UKAIINU
IIPOU3BOJICTBEHHBIX IPOLIECCOB.




XapakTepu3oBaTbh CTPOCHHUE aTOMa,

AJUTOTPOIIMIO CEPBI, IPOTHO3MPOBATh €€ CBONCTBA,
[Ipennarats criocoOBI MOTyYEHHE HA OCHOBE
HaXOXJICHUS B IIpUpOe. Y CTaHABINBATh 3aBUCH-
MOCTb MEXKAY 00IaCTAMH IIPUMEHEHHS CEPHI U €€
cBOMCTBaMM. XapaKTEpU30BaTh CTPOECHUE MOJIE-
KYJIBI CEPOBOJIOPO/Ia ¥ IPOrHO3UPOBATh
BOCCTAHOBUTEJIbHBIE CBONCTBA,

MOJITBEPHKAATh UX YPAaBHEHUSIMH COOTBETCTBYIOIIUX
peakuuit. OnuchIBaTh PU3NOIOTHIECKOE JICiiCTBUE
CepOBOJIOPOAA U NMEPBYIO IIOMOIIb

IIPU OTPABJICHUU UM. XapaKTEePU30BaTh OKCHIBI
Cephl KaK TUMMYHBIC KHCIOTHBIE OKCHUIBI U
MIOATBEPKAATH 3Ty XapaKTEPUCTUKY

YPaBHEHHSIMH COOTBETCTBYIOIIHX

peakuuii.Ha ocHOBE aHanu3a HaX0XKIIEHUS CEPBI B
MIPUPOJIE MIPEAIaraTh HICTOYHUKH CHIPbS IS
TIOTYYEHHSI CEPHOM KUCIOTHI M IPOTHO3HUPOBATH
CTaJNy NIPOU3BOACTBA. XaPAKTEPU30BAThH

COCTaB, KJIACCU(HUKAITUOHHYIO ITPUHAUIC)KHOCTD U
CBOMCTBa pa30aBIICHHON ¥ KOHLIEHTPUPOBAHHOK
cepHoit kucioTsl B cBete TOJl u OBP.
Wnentndunnposars cyabhun-,

CyIb(UT- U CyTb(aT-aHHOHBI XapaKTePU30BaTh
CTPOCHHE aTOMOB

1 KPUCTAJUIOB a30Ta, €ro (Pu3HIecKue u
XMMHUYECKHE CBOMCTBA,

MIOJTy4eHHUE ¥ IPUMEHEHHE.

XapakTepHu30oBaTh CTPOCHUE MOJIEKYJIBl aMMHUAKa,
€ro NoJIy4eHne, COOMpaHue U paclo3HaBaHuUe, a
TaKxe

cBoiicTBa B cBeTe OBP 1 006pa3zoBanus kaTHOHA
amMMOHUs1. ONKCHIBaTh PPaKIIMOHHYIO TIEPETOHKY
BO3/yXa. XapaKTepH30BaTh OKCHIBI a30Ta Ha
OCHOBE OTHECEHHS UX K 0e3pa3IMyHBIM HIIH
KHCJIOTHBIM OKCHJIaM.

Wnentndunnposars ux. XapakTepu3oBaTh COCTAB,
KJIacCU(PHKAIIMOHHYIO IPUHAJIEKHOCTD M CBOHCTBA
pa30aBICHHON W KOHIIEHTPUPOBAHHOMN a30THOM
kuciothl B ceete T/l u OBP. XapakrepuzoBaTh
CTPOCHHE aTOMa, AJUIOTPOTIHIO, CBOWCTBA,
noyy4yeHue u npuMeHenue pocpopa. CpaBHUBATH
KpacHbIH U Oenbiit hocdop.

YcTaHaBIMBATH B3aUMOCBSI3b MEKIY

cBoiictBamu (pochopa u ero

npuMeHeHneM. [Ipemarate cCiocoOb! OTyIeHUS
opTodocHOpHOI KUCTOTHI U3 MPUPOIHOTO CHIPHS U
MOJTBEPKAATh UX IIPOLECCAMU, IPUHATHIMU Ha
IIPOU3BOJCTBE. XapaKTepU30BaTh CTPOCHUE aTOMA,
AIJIOTPOIHIO U CBOMCTBA yTriepoja.
YcTaHaBIMBAThH 3aBUCUMOCTD MEXIY

THIIOM THOpHIM3aluK OpOuTaIeh

y QJIJIOTPOITHBIX MO UKALIIH

yIJIepo/ia U UX CBOMCTBAMH.

XapakTepHu30BaTh MOJTydeHHUE, CBOHCTBA U
MIPUMEHEHNE OKCHIOB yIIIePOAa U YTOIbHOM
KucHOTHL. [Ipemmarats myTH npeBparieHus kapooHa-
TOB B TUJPOKapOOHATHI 1 OOPATHOM.
XapakTepHu30BaTh CTPOCHHE aToMa,

AIJIOTPOIHIO U CBOMCTBA, MOITY4YEHUE U IPUMEHEHUE
KpEMHUSL.

XapakTepu30oBaTh NOJyUYCHHE, CBOIUCTBA U
npuMeHeHue okcuaa kpemuus (IV) u kpemHueBoi




KucsoThl. ONMUCHIBATH OCHOBHBIE IPOM3BOACTBA
CWJIMKATHOH TpoMbIIUIeHHOCTH. O600IaTh u
CHCTEMAaTH3UPOBATh CBEACHHUS O METaJLIaX U
HeMeTaJllaX, a TakKe 00pa3yeMbIX HMH
COeIMHEHUs. AHAJIM3UPOBATh PE3YJIbTATHl KOHT-
POJIBHOI paGOTHI U BEICTPAUBATh

IYTH JOCTH)KCHUS KEITAeMOT0O

ypoBHs ycriemHocTH. CoOJr01aTh paByiia TEXHUKA
0e30I1acHOCTH IpH padoTe ¢ 1abopaTOPHBIM
000pyIOBaHNEM M HarpeBaTeJIbHBIMH IPHOOpamMu, a
TaK)Ke XUMUYECKHUMHU PEaKTUBaMU, SKOHOMHO

1 9KOJIOTHYECKU TPaMOTHO 00paIiaThesi C HUMHU.
HccnenoBath xumudeckue 00beKThl. DUKCHPOBATH
pe3ynbpTaThl HabMroAeHUH U (OPMYITHPOBATH
BBIBOJIBI HA X OCHOB

XUMHS U
o01IecTBO

10

PackpbIBaTh posib XMMHUYECKOTO

MIPOU3BOJICTBA KaK [IPOU3BOJUTEIBHOMN CHUIIBI
obmrecTBa. XapaKkTepru30BaTh OOMIHE U YaCTHBIC
Hay4yHble IPUHIMIIBI XUMUYECKOTO MPOU3BOICTBA.
CpaBHUBaTh NIPOU3BOACTBA AMMHAKa U METaHOJa B
CBETE BAXKHEHIIINX MOHATUH XUMUYECKOU
TEXHOJIOTMH. XapaKTepU30BaTh TAKUE BayKHEUIINE
HaIpaBJICHUS] HAYYHO-TEXHHUUECKOTO

mporpecca, Kak OHOTEXHOJIOTHS

U HAHOTEXHOJIOTHH. XapaKTepu30BaTh OCHOBHEIE
HaIpaBJICHUS XUMU3ALUH CEIBCKOTO

xo3siicTBa. KiaccuduumpoBaTs MUHEpaIbHBIC
YIOOpEeHHS TI0 Pa3HBIM OCHOBAHUSIM.

PackpbIBaTh UX poJib B OBBIILIEHUU
MIPOU3BOIUTENBHOCTH CEIBCKOTO

XO035IICTBA, 3alMChIBATh PEAKIIUH,

JIeKaIre B OCHOBE MX MOTyUeHUsI.

OnpenensiTh MUTATENbHYIO IEHHOCTh
MUHEPAIHLHOTO YI00PEHHUsI COOTBETCTBYIOIIUMH
pacuetamu. KitaccupuImpoBaTh MeCTHIAIBI 1
PacKpBIBaTh TUAIIEKTUKY WX IPUMEHECHHUS.
XapaxkTepu3oBaTh OCHOBHbBIE

HaIpaBJICHUS] XUMU3ALUI

JKUBOTHOBOJICTBA. XapaKTepPU30BaTh OCHOBHBIE
(haKTO-pbI XUMHIECKOTO 3arPsA3HCHHUS
OKpYXKarollen cpeibl.

OnpenensTb UICTOYHUKH XUMHYECKOTO 3arpsi3HEHUS
aTtMocdepbl, BOAHBIX U 3eMEIbHBIX PECYPCOB

Y apTyMEHTUPOBAHHO MpeAJiaraTh

crocoObl MX OXpaHbl. JJoka3pIBaTh, 4TO
COBPEMEHHBIHI

OBIT YeIOBEKA HEMBICIUM 0€3

JIOCTHKEHUN XUMUU. PacKpbIBaTh THaneKTHUECKUN
XapakTep XUMHU3alUK TOBCETHEBHOM KU3HU
YeJI0BEKa.

Xapaktepu3oBaTh HHPOPMAIIHIO,

KOTOPYIO HECET CUMBOJIMKA MPOMBILIIEHHBIX U
MIPOAOBOJILCTBEHHBIX TOBapoB. COOMI0IaTh TEXHUKY
0€30MaCHOCTH B IPOLIECCE MPUMEHEHUS
JIEKapCTBEHHBIX CPEJICTB,

OBITOBBIX IPEMapaToB M NPUOOPOB

PesepBHoE
BpeMs

BCEI'O:
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KanenxapHo-tremaTu4eckoe NJIAHUPOBAHHUE 10 XUMHUM (YIJIyOJIeHHBIH
YPOBEHb)

11 knacc 2023-2024 yyeonbiii rog 132 yaca

Ne Tema ypoka Koua-Bo Hara IIpumeyanu
n/n 4acos Bun e
KOHTPOJIsAA
dakTt ILinan
1 2 3 4 5 6 7
CTPOEHME ATOMA-12 yacoB
1 | Crpoenue atoma 1 OpOoHTaTBHBI
U ompoc.

2 | CTpoeHue aTOMHOTO sIJIpa. 1 @pOoHTaIBHBI
H3otonsl. Anepusie 1 ompoc.
peaxkuuu.

3 | CocrosiHuE SIIEKTPOHOB B 1 I'pynmosoit
atoMe. KBaHTOBBIE UKCIIA. orpoc.

4 | CocrosiHUE DJIEKTPOHOB B 1 @DpoHTANBHEI
atome. KBaHTOBBIE UncCa. 1 ompoc.

NunuBunyan
BbHBII OITPOC

5 | CTpoeHue 31eKTpOHHbIE 1 @DpoHTANBHEI
000J10Y€K aTOMOB . i ompoc.

DIIEKTPOHHBIE U NunuBunyan
ANEKTPOHHO — rpaduueckue BHBIN onpoc
(dbopMyIibl (KOHDUTYpaLTHH).

6 | CtpoeHue 3JIEeKTPOHHBIE 1 [InceMeHnHbIN
000JI04€K aTOMOB . ompoc.
DNEKTPOHHBIE U
3JIEKTPOHHO — rpaduuecKue
¢bopMmybl (KOHGUTYpALHN).

7 | BaneHTHble BO3MOKHOCTH 1 @poHTaIbHBI
aTOMOB XMMHYECKHUX 1 ormpoc.

JJIEMEHTOB Y POK-




MIPaKTUKYM I10 TEME
«CtpoeHue aroma»

8 | Orkpsite [.1. @poHTaAIBHBI
MenaeneeBbiM i ompoc.
IIepuonnueckoro 3akoHa

9 Ilepronnueckuii 3aKOH U I'pynimoBoit
CTPOEHHUE aTOMa orpoc.

10 | 3aBucuMOCTH CBOICTB @poHTAIbHBI
3JIEMEHTOB U COEAUHEHHI 1 ormpoc.

OT UX TIOJIOKEHHUS B NuauBugyan
[lepuoanueckoii cucreme. BHBIN OIpOC
3HaueHNe MePUOINIECKOro

3aKOHa.

11 O06o00mmenue u @pOoHTaTBHBI
CUCTEeMaTH3alus 3HAaHUH 10 it ompoc.
teme «lleproguueckas NnauBugyan
cucrema u [lepuoanueckuii BHBIN OIpOC
3akoH .. MenneneeBa

12 | KonrtponbHas padora Nel Kontponbnas
1o TeMe «CTpoeHHne aToMa» pabora.

Crpoenne BemecrBa. J{ucnepchsblie cucrembi-21 yac

13 | PaGora Hajg omuOKaMu. ®poHTaNbH
Bunbl Xumudeckon CBsA3H. BIif OTIpOC.

14 | Buabl XuMHU4ECKOH CBSI3H. @poHTaIbH

BII OMpOC.

15 | KoBaneHTHas cBs3b U €€ ['pynmooit
CBOICTBa Orpoc.

16 | KoBaneHTHas cBsI3b U €€ ®poHTaTbH
CBOICTBa BIN orpoc.

NunuBunyan

BbHBIN OIPOC
17 | Merannudeckasi CBsI3b. ®poHTaTbH

BII OMPOC.

NunuBunyan




BbHBIN OIPOC

18 | BomoponHas CBs3b. [TuceMeHHBI
OCHOBHBIE TUITBI i ormpoc.
.MEXMOJIEKYJIIPHOTO
B3aUMO/ECICTBHA.

19 | Eaunas npupona ®poHTaIbH
XUMHUYECKUX CBS3EH BIif orpoc.

20 | [IpoctpancTBEeHHOE ®poHTaIbH
CTPOCHUE MOJIEKYII BIi OIIpOC.

21 | IIpocTpaHcTBEHHOE I'pynmosoi
CTPOEHHUE MOJIEKYJI orpoc.

22 | Teopus cTpoeHuUs @OpoHTaNbH
XUMHUYECKHX COEMHEHUH BIi OTIpOC.

23 | OCHOBHBIC HANpaBIICHUS OpoHTaNbH
pa3BUTHS TEOPUH CTPOCHHUS. BIii OTIpOC.

NunuBunyan
BHBIN OITPOC

24 | CeMuHap 10 TeMe « ®poHTaNBH
JnanekTuyeckre OCHOBBI BIif OTIpOC.
OOIIHOCTH IBYX BEAYIIUX Vnusuyan
TEOPHUN XUMHK .

BHBIN OITPOC

25 | Ilomumepsl opraHuveckue u ®poHTaNbH
HCOPTraHNYCCKUC BIN oIpoc.

NunuBunyan
BHBIN OITPOC

26 | [Tomumepsl opraHuvecKue u ®poHTaNbH
HEOpraHu4YecKue BIi1 OIIpOC.

27 | YucTple BemecTBa M CMECH. @poHTaIbH
PacTtBopsI. BII OIPOC.

NunuBunyan
BHBIN OIPOC

28 | YucTele BemecTBa M CMECH. @poHTaNBH

PactBopsI BII OIPOC.
NunuBunyan
BHBIN OIPOC

29 | IloHsATHE O TUCTIEPCHBIX ®poHTaNbH

cucTeMax, KiaccuduKkarus, BIii OTIpOC.

3HA4YCHHUC

NuauBunyan




BbHBIN OIPOC

30 | [HonsiTHe 0 AUCTIEPCHBIX OpoHTaNbH
cucremMax, Kiaccupukanus, BIi OTIpOC.
3HAa4YCHUE VnauBHyan

BbHBIN OIPOC

31 | O6obmeHue n [TucemeHHBI
cUcTeMaTu3alus 3HaHUI 10 1 orpoc.
TeMe «CTpoeHue BeIleCcTBa.

JlucriepcHbIE CHCTEMBI.»

32 | O60061eHune n @poHTaNBH
cUCcTeMaTHu3alus 3HaHUH 110 BIif orpoc.
Teme «CTpoeHue BeIlecTBa. Wnnusuyan
JlucniepcHbIE CHUCTEMBIL. » SEBIH OIpPOC

33 | KontponbHas pabota Ne2 Kontponbna
o Teme «CTpoeHue s pabora
BelecTBa. JlucnepcHele
CHCTEMBL.»

Xumuyeckue peakunu-30 yacos

34 | PaGora Haxg @poHTaNbHBI
omubOkamu. Knaccuduxarms it ompoc.
XUMHAYECKHX PEaKIUi 1Mo
YHUCITY U COCTaBY
pearupyrommx BeIecTs 1
JAPYTUMH ITPU3HAKAMH.

35 | Knaccudukanums @poHTaNbHBI
XUMHUYECKHX PeakIuii mo it ompoc.
YHCITY ¥ COCTaBY
pearupyomux BeuecTB U
JIPYTUMH MTPH3HAKAMHA

36 | Knaccudukanus I'pynnosoit
XUMHYECKUX PEAKIUH 10 onpoc.
YHCITY U COCTaBY
pearupyrommx BeIecTB U
JAPYTUMH [TPU3HAKAMHU

37 | Knaccudukanus peakuuit @poHTaIBHBI
10 U3MEHEHUIO CTETIEHU it ompoc.
OKHCJICHHS aTOMOB. VHmBHIyan

BHBIN OIPOC

38 | Knaccudukanus peakuuit OpoHTaNIbHBI

I10 U3MCHCHUIO CTCIICHU " ompoc.

OKHCJICHHA aTOMOB.

NuauBunyan




BbHBIN OIPOC

39 | Knaccudukanus peakimii [TuceMeHHBIN
10 U3MEHEHUIO CTETIEHU orpoc.
OKHCJIEHUS aTOMOB.

40 | TemoBsie 2P hEKTH U OpoHTaTBHBI
IPUYUHBI [TPOTEKAHUS i orpoc.
XUMHUYECKHUX PEaKIMH

41 | TermnoBsie 2P GEKTH U ®poHTaTBHBI
IPUYUHBI [TPOTEKAHUS i orpoc.
XUMHUYECKHUX PEaKIMH

42 | CKOpOCTh XUMUYECKUX I'pynnosoit
peakuui onpoc.

43 | CKOpOCTh XUMHUECKUX @OpoHTANIBHBI
peakuui it onpoc.

NunuBunyan
BHBIN OIPOC
44 | Karanus 1 KaTaJau3aTopsl. OpOoHTaTBHBI
U ompoc.
45 | Karanus u KaTaau3aTopsl @pOoHTaTBHBI
1 ormpoc.

46 | XuMHYECKOE PaBHOBECHE. I'pynmosoit

orpoc.

47 | Xummnueckoe paBHOBECHE. @poHTaIBHEI

1 orpoc.
NunuBunyan
BHBIN OIPOC
48 | PemeHue pacueTHBIX 3a/1a4 @poHTaIBHEI
i ompoc.
WNunuBunyan
BbHBIN OIPOC

49 | PemnieHue pacyeTHBIX 3a/1a4 ITuceMeHHBIH

orpoc.

50 | IIpaktuyeckas pabora Nel: ITpakTnuecka
«CKOpPOCTh XUMHUYECKUX g paboTa
peakuuil. XuMHUYECKOE
paBHOBECHE

51 | Ilpaktuueckas padora Nel: IIpakTnuecka
«CKOpPOCTh XUMHUYECKUX s pabora
peakuuii. XuMu4ecKkoe
paBHOBECHEY

52 | DnexTponuTHYeCKas @pOoHTaTBHBI




TUCCOIHAIIUI 1 ormpoc.

53 | DnekTponuTHYecKas 1 OpoHTATBHBI
JIUCCOLAALINS it ompoc.

54 | CgoiicTBa pacTBOpPOB 1 I'pyninoBoit
AJIEKTPOJIUTOB ompoc.

55 | CaoiicTBa pacTBOpPOB 1 ®poHTaTBHBI
AJIEKTPOJIUTOB it ompoc.

NunuBunyan
BbHBIN OIPOC
56 | 'maponus 1 OpoHTaTBHBI
i ompoc.
NunuBunyan
BbHBIN OIPOC

57 | 'maponus 1 [TuceMeHHEBIH

ompoc.

58 | I'maponus 1 OpoHTaTBHBI

U ompoc.

59 | IIpakTtuueckas paboraNe2 « | 1 [IpakTruecka
Pemrenue a9 pa60Ta.
AKCIIEPUMEHTANBHBIX 3a71a4
o Teme « ['maponus»»

60 | O6obueHne n 1 ['pynmoBoit
cUcTeMaTu3alus 3HaHUI 1o ompoc.

TeMe « XUMHUYECKHE
peaxIum

61 | O6obueHue u 1 @poHTAIBHBI
cUucTeMaTu3alus 3HaHU 1o it ompoc.
TeMe « XUMHYECKHE VHmBHIyan
peaKIum .

BHBIN OIIPOC

62 | KonrponpHas pabota Ne3 1 Kontponbnas
o TeMe «XUMHUUYECKHUE pabora
peaKIum

63 | Pabora Hax OmIMOKAMHU. 1 NunuBunyan
Pa36op 3ananuit bHBII onpoc

BemecTBa n ux cBoiicTBa-59 yacos

64 | Knaccugukarus 1 OpoHTaNIbHBI
HEOPTaHWYECKUX BEIIECTB it ompoc.

65 | Knaccugukarus 1 OpoHTabHBI
HEOPTaHMYECKUX BEIIECTB . it ompoc.

Kommrekcubie COCAUHECHUA
HCOPTraHNYCCKUC U




OpraHuYecKue

66 | Knmaccuduxamms ['pymmoBoit
HEOPraHMYECKUX BEIIECTB . orpoc.
KommnekcHeie coennHeHus
HEOpraHUYeCcKue H
OpraHUYECKUe

67 | Kimaccudukamms ®poHTaTBHBI
OpraHUYECKUX BEIECTB IO i ompoc.
CTPOCHHIO YTIIEPOTHOM Wnausuyan
enu .

BHBIN Onpoc

68 | Kimaccudukamms OpoHTaTBHBI
OPraHn4€CKuX BEUICCTB I10 " OITpoc.
CTPOCHHIO YTIIEPOTHOM Vnausmyan
emnu g

BHBIN OIpOC

69 | Obmue cBOKCTBA METAIIIIOB [TucrMeHHBIN
U UX COeJIMHEHUN orpoc.

70 | XumHueckue CBOMCTBA OpOoHTAITBHBI
METAJIJIOB it ormpoc.

71 | XuMmuueckue CBOMCTBa OpoHTAIBHBI
METAaJIJIOB it ormpoc.

72 | Koppo3ust MeTayuioB I'pynmosoit

ompoc.

73 | Ilony4yeHne MeTaLIOB @OpoHTANBHEI

1 orpoc.
NunuBunyan
BbHBII OITPOC

74 | DnexkTponn3. XuMUUYECKHE OpoHTAIBHBI
HMCTOYHUKHU TOKA it ompoc.

75 | Dnextponn3. XuMU4eckue ITucemeHHbIN
HMCTOYHUKHU TOKA orpoc.

76 | lllemo4HbIe METAILTBI ['pynmoBoit

ompoc.

77 | bepunnuii, Marauii u OpoHTAIBHBI
LIEJI0YHO3EMETbHBIE it ompoc.
MeTaJUTbI VHmBHIyan

BHBII OIPOC

78 | bepumuuii, Maruuii u OpoHTaNIbHBI
INEeJIOYHO3EMEIJIbHBIC " ompoc.
METaJLTBI

NuauBunyan




BbHBIN OIPOC

79 | AmoMuHHIA U €T0 [TruceMeHHbIN
COEJTMHEHUS orpoc.

80 | Meramibl MOGOYHBIX @poHTAIbHBI
noarpymni. Meab i1 onpoc.

81 | Meramibl MOOOYHBIX @poHTAIBHBI
noarpymni. Meab i1 onpoc.

82 | Hunk ['pynmosoit

orpoc.

83 | Xpom ®OpoHTATILHBI

i ompoc.
WNunuBunyan
BbHBII OIPOC
83 | Xpom @poHTANIBHBI
i ormpoc.
85 | Maprasnerg OpoHTaTBHBI
i ompoc.

86 | Maprasnerg ['pynmosoit

orpoc.

87 | OOmras xapakTepucTuKa ®poHTaTBHBI
HEMETAJIJIOB U UX " ompoc.
COeAMHEHU N VHmBHIyan

BHBIN OITPOC

88 | OOuas xapakTepucTHKa @OpoHTANIbHBI
HEMCETAJIJIOB U UX " ompoc.
COeAMHEHU N VnamBuyan

BHBIN OITPOC

89 | Xumuueckue CBOICTBa [TuceMeHHBIH
HEMETaJJIOB oIpoc.

90 | 'anoreHbI ¥ UX COCAMHEHUS @poHTAIBHBI

i orpoc.
91 | 'ajoreHbI ¥ UX COCAMHEHUS @poHTaIBHBI
1 ormpoc.

92 | XabKOTeHBI — IMPOCTHIE I'pynnosoit
BCIIICCTBA orpoc.

93 | CoenuHeHus cepsl ®poHTaTBHBI

1 ormpoc.




NunuBunyans

HBII OIIPOC

94 | CoenuHeHuUs cepsl OpoHTaTBHBI

i ompoc.
95 | A30T 4 ero coeqUHEHUSA OpoHTaTBHBI
1 ompoc.

96 | A30T u ero coeJUHEHUs I'pynnosoit

orpoc.

97 | A30T 4 ero coeqUHEHUSA OpoHTaTBHBI

i ormpoc.
NunuBunyans
HBIW OITPOC
98 | ®ocdop u ero coeAMHEHUS OpoHTaTBHBI
i ormpoc.
NunuBunyans
HBIN OIPOC

99 | Yruepoa u ero coeuHEHUs IInceMeHHBIN

orpoc.

100 | Yriepox u ero coemHeHHS @poHTaNbHEI

1 orpoc.
101 | Kpemuwuii 1 ero coequHEeHUS @poHTaIBHEI
1 ompoc.

102 | KpemHwuii 1 ero coequHEeHUS I'pynmosoit

orpoc.

103 | O6oOmmenue u @poHTaNbHEI
cucTeMaTHU3alus 3HaHUH 1o i onpoc.
XMMUH DJIEMEHTOB VHMBHIYaTb

HBII OITPOC

104 | O6oOwmenne n DpoHTATBEHBI
cucTeMaTHU3alus 3HaHUH 1o it ompoc.
XMMUU DJIEMEHTOB

105 | KonTposnbpHas padota Ned KonTponbHas
10 TeMe «XHUMHUS pabora
JIIEMEHTOBY

106 | PabGota Hax ommOKaMy. ['pynmoBoit
KucnoTs! opranudeckue u ompoc.
HEOpraHUYecKue

107 | Kucnotsl opranuyeckue u @poHTAIBHBI
HEOPraHn4eCKue " OITpOC.




NunuBunyans

HBII OITPOC
108 | OcHoBaHMs OpraHUYECKUE U @poHTaAIBHBI
HCOPraHN4YCCKUC "u OITpOC.
NunuBunyans
HBII OITPOC
109 | OcHoBaHUs OPraHUYECKHUE U ITucbMeHHBIIH
HEOPraHNYEeCKue orpoc.
110 | AmdoTtepHbie OpoHTaTBHBI
OpraHn4CeCKuc u "u OITpOC.
HEOPraHN4EeCcKue BEeleCTBa
111 | AmdoTtepHsbie OpoHTaTBHBI
OpraHn4eCKuc u " OITpoC.
HEOPraHNYEeCKue BeleCTBa
112 | I'eneTnyeckas CBSA3b MEXKIY ['pynnoBoit
Kj1acCaMi OPraHn4CCKux u orpoc.
HEOPraHUYecKuX
COEIMHEHU I
113 | I'eHeTnyeckas CBSA3b MEXKIY @poHTANIBHBI
KJIaCCaMU OPTraHUYECKUX U it ompoc.
HEOpraHMeCKux VRaMBHIyas
COeAMHEHU I HB1i OIIpOC
114 | IIpakTuyeckas padoraNe3: IIpakTnuecka
[Tonmy4yenue razoB u s pabora
W3y4YECHHUE UX CBOWCTB
115 | [IpakTuueckas padora Ne4: IIpaxkTnuecka
Pemenue g pabora
HKCIIEPUMEHTATBHBIX 337a4
10 OPraHNYeCKOi XUMHUU
116 | IIpakTuueckas padbota Ne5: ITpakTnuecka
Pemenue st paboTta
HKCHEPUMEHTAIbHBIX 3374
110 HEOPTaHUYECKON XUMUHU
117 | IpakTuyeckas padora Neb: IIpakTnuecka
CpaBHeHUE CBOICTB s pabora
HEOPTaHUYECKUX U
OpPraHUYeCKUX COeIMHEHUN
118 | IlpakTuueckas padota Ne7: ITpakTuecka
I'eHeTHueckas CBSI3b MEXKIY s1 paboTa
KJIJacCCaMU HEOPTaHUYECKHX
Y OpraHMYECKUX BEIICCTB
119 | OGoOmmeHue u @poHTAIBHBI

cUCTeMaTHU3anusd 3HaAaHUU 1O

i ompoc.




TeMe « BelecTBa u ux NunuBunyannb
CBOWCTBa» HBII OIPOC.
120 | OGoOmeHue u @poHTaAIBHBI
cUcTeMaTHu3allus 3HaHUH 110 it ompoc.
TeMe « BemectBa u ux VHAMBHIy AT
CBOICTBa» .
HBII ompoc.
121 | KoutponbHas pabota No5 Kontponbnas
o teme «BelecTa 1 ux pabota
CBOMCTBa»
122 | PaGora Hax omIMOKaMU. ITuceMeHHEBIH
orpoc
Xumus u o0mecreo-10 yacos
123 | Xumus 1 mpou3BOICTBO @poHTANBHBI
i ompoc.
Nuausunyan
bHBII OITPOC.
124 | Xumus 1 mpou3BOICTBO OpoHTaIBHEI
1 orpoc.
125 | Xumus u cenpckoe @poHTaIBHEI
XO03SIMCTBO 1 orpoc.
126 | Xumus u cerabpckoe I'pynmosoit
XO035HCTBO OIIpoc.
127 | Xumus u npoOiieMsl @pOoHTANBHEI
OKpY KaroIlen 1 ompoc.
NunuBunyan
BHBIN OIPOC
128 | Xumus u mpoOiieMsl @poHTABHBI
OKpY KaroIlen 1 ompoc.
129 | Xumus u moBceTHEBHAS @poHTAIBHBI
KHU3Hb YEJIOBEKA it ompoc.
130 | XumMus u moBceTHEBHAS I'pynnosoit
KHU3Hb YEJIOBEKA ompoc.
131 | Kondepernnus " Ponb @poHTaIBHBI
XUMHH B MOEH KU3HU" it orpoc.

NunuBunyan




BbHBIN OIPOC

132 | Kondepenuus " Ponb 1 @OpoHTANBHBI
XUMHH B MOEH >KU3HU" i orpoc.
WNupuBunyan

BbHBIN OIPOC

YuebHo-MeTOoANYECKOE 00ecniedeHHe 00Pa30BaTeIbHOIO Mpolecca

O0s3arenbHble yueOHbIE MaTepUaIIbI Ul YUCHHKA:

Yuebuuk. Xumus. YriyOneHHslid ypoBeHs, 11kmacc, Mocksa «IIpocemenue 2019
r.»0.C.I"'abpuensn, C.A.Cnaakos.
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Bcero konuuecTBO 4acoB AJI1 COKpalCHUA

Hazpanue TEM, Ha KOTOPBIC KOJIMICCTBO OTBOJUMBIX 9aCOB COKPAIIICHO:

Nori/mt | Tema KommuecTBo KomnuecTBO 9acos
3alJIaHUPOBAHHBIX | TIO (hakTy
JacoB

1

Bcero konmuecTBo 4acoB IS yIUIOTHEHUS
HasBanue Ttem, KoTopble OyayT YILTIOTHEHBI:
HazBanue Ttem, KoTopble OyaAyT YIUIOTHEHBI:

Nort/r1 | Tema KonnuecTBO KomuyecTBO Yacos
3aIUTAHUPOBAHHBIX | IO (haKTy
4acoB

Paccmotpeno Ha 3acenanuu [IIMO

[IpoToxon Ne OT










