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1. IlosicHUTe/IbHAA 3aTIMCKA

Hopmamugnvie 00Kymenmol

Jannas paboyast mporpamma pa3zpaboTaHa Ha OCHOBE:

-peeparbHOr0 KOMIIOHEHTA TOCyIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIApTOB 00IIEro oOpa3oBaHus,
YTBEP)KICHHOTO npukazoM MunoopHayku PO ot 05.03.2004 Ne 1089;

-OCHOBHOM  00pa3oBaTelIbHOW  MpOTpaMMBl  OCHOBHOro  ofOmiero  ooOpazoBanusi  MBOY
«benokypuxunckas COLL Ne 1»

- TIOJIOKEHHUS O pabouyux MporpaMmax ydeOHbIX npeameToB u KypcoB MBOY  «benokypuxuHckas
COMLI Ne 1»

- yuebnoro miana MbBOY «benokypuxunckas COLLL Ne 1»

- TOJIOBOTO KasleHaapHoTo yuebHnoro rpadpuka MBOY «benokypuxunckas COIL No 1»

- pabouas nporpamMma Kypca xumun 17 10-11 kiacca coctaBieHa Ha OCHOBE aBTOPCKOM MPOTrpaMMBbl:
-Xumust. Metoaudeckue pekomenaauuu. Ipumepnsie paboune nporpammel. 10-11 kimaccst

O. C. I'abpuensn, C.A. Cnagkos -M. : [IpocBemenune, 2019

IIporpamma npeamnoaaraer ucnosaszosanue YMK B cocrase:

1. Xumus. 11 kiacc: yue6. mis obmeoOpazosar. opranuzanuii / O. C. 'abpuensi, 1. I'. Octpoymos, .

A. CnankoB. Xumus. 10 xiracc. ba3zoBsriii ypoBeHb. YueOHuk. — M.: [IpocBemenue, 2020
2. 0. C. I'abpuensn u np. Xumus. 11 knacc. ba3oblil ypoBeHb. MeToguueckoe nocooue.

Mecmo u pony yuednozo0 npeomema ¢ yueoHom niamne

N3yuenue npenmerHoi obsact "EcTecTBeHHO-HAYYHbIE IPEAMETHI" TOJIKHO 00ECIIEUUTD:

-(opMupoBaHuE 11ETOCTHON Hay4YHOW KapTUHBI MUPA;

-[IOHMMaHUE BO3PacTAOLIEH POJM €CTECTBEHHBIX HAyK M HAyYHBIX MCCJIEIOBAaHUN B COBPEMEHHOM

MHpE, HOCTOSIHHOT'O MPOLiecca 3BOIIOLMH HayYHOIO 3HAHUS, 3HAYUMOCTH MEXIyHapOJHOIO HAyYHOI O

COTPYJIHUYECTBA;

-OBJIa/ICHUE HAyYHBIM [TOXO0JI0OM K PELICHUIO Pa3JINYHbIX 3a/1a4;

-OBJIaICHHE yMEHHUSIMH (OpPMYJIMPOBATh TUIOTE3bl, KOHCTPYMPOBaTh, MPOBOJUTH 3KCHEPUMEHTHI,

OLICHHUBATH MOJIyYEHHBIE PE3YIJILTATHI,

-OBJIa/ICHHE YMEHUEM COIOCTABIIATh 3KCIEPUMEHTAIbHBIE U TEOPETUUYECKUE 3HAHUS ¢ 0OBbEKTUBHBIMU

peausMHU KHU3HU;

-BOCIIUTAHUE OTBETCTBEHHOT'O U OEPEXHOT0 OTHOLIEHMSI K OKpYKalolllel Cpene;

-OBJIa/ICHUE DKOCHCTEMHOM IIO3HABAaTEIIbHOM MOJEIBI0O M €€ IPUMEHEHHE B ILEJAX IPOrHO3a

9KOJIOTMUECKUX PUCKOB IS 3I0POBBS JII0ACH, O€3011aCHOCTH KU3HHU, KAUECTBA OKPYKAIOIIEH Cpebl;

-0CO3HAHUE 3HAYUMOCTH KOHLIEIIIUN YCTOMYNBOIO Pa3BUTHS;

-popmupoBaHue yMmeHuil 0e3omacHOro u  3(PPEKTUBHOrO HUCHOJIB30BaHUSA J1AOOPATOPHOIO

000py/I0BaHUs, NMPOBEJCHNUS TOYHBIX M3MEPEHUN M aJeKBAaTHON OLCHKH IOJIyYE€HHBIX Pe3yJIbTaToB,

MIPE/ICTAaBICHUs] HAyYHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JIEWCTBUH, OCHOBAaHHBIX Ha

MEXITPEIMETHOM aHaJIM3€e yueOHbIX 3a1a4.

Heau pakyn1bTaTUBHOIO Kypca:

- pa3BHUTHE MO3HABATENILHOU JAEATEIBHOCTH 00YYarOIUXCs Yepe3 aKTUBHbIE (DOPMBI U METO/IbI
o0y4eHus;

- pa3BHUTHE TBOPUYECKOTO MOTEHIMAaa 00yJaroUINXCsl, CIOCOOHOCTH KPUTUUYECKU MBICIIUTH;

- 3aKperieHHe U CHCTeMaTH3alus 3HaHUH 00yJaromuxcs Mo XUMHH;

- o0yueHHe 00yUaromKXCcss OCHOBHBIM MOAX0/IaM K PEIIEHUIO PACUETHBIX 33J1ay M0 XUMUH,
HECTaH/IapTHOMY PELICHHIO IPAKTUYECKUX 3a/1ay;

- cucTeMaTHyecKas MOATOTOBKA IIKOJIbHUKOB CTAPIINX KJIACCOB K CAa4Ye €IMHOTO
rocy/1apCTBEHHOI'0 SK3aMeHa [0 XUMUHU;

3anauu pakyJIbTATHBHOIO Kypca:

- Hay4uTbh OOy4YaroluXcs MpUEMaM pelIeHUs 3a/1a4 pa3IuYHbIX TUIIOB;

- 3aKpemnuTh TEOPETHYECKHE 3HAHMS IIKOJIBHUKOB M0 HanboJiee CI0KHBIM TeMaM Kypca o01Iei,
HEOPraHUYECKOU U OPraHUYECKON XUMUH;



- cHocoOCTBOBaTh MHTErPallMM 3HAHUM ydaIIUXCs 110 MPEeIMETaM €CTeCTBEHHOMATEMaTH4YECKOTO
LUKJIA [IPU PELIECHUH PACUYETHBIX 3a1a4 I10 XUMHUU;

- TPOAOIDKHUTH (HOPMUPOBAHHME YMEHUS aHATU3UPOBATH CUTYAIIMIO U JIENaTh POTHO3HI;

- pa3BHUBaTh yueOHO-KOMMYHUKATUBHBIC HABBIKU MPHU MOATOTOBKE K CEMUHAPCKUM 3aHATHIM U
BBITTOJIHEHUS] KOHTPOJIBHBIX padoT.

Konuuecmeo uacos, omeooumsix na peanuszayuro npozpammol
Ha peanuzanuio paboueii mporpammsl (akyiIbTaTUBHOTO Kypca oTBoautcs 34 yaca(l yac B Hezenio,
34 nenenn)

2. Copep:kanne nporpamMmsl pakyabTATHBHOIO Kypca

Crpoenne atoma u nepuoandeckuii 3axon /I. U. Menneneesa

OcHoBHBIC CBeJeHHSI 0 CTPOEHHMH aTOMa. SIpo: MPOTOHBI U HEWUTPOHBI. M30TONBI. DIEKTPOHBI
DnekTpoHHas 000J04YKa. DHEpreTHUeCKuil ypoBeHb. OCOOCHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0YCK
aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 nepuojoB nepuoauueckoit cucremsl /. . Menneneesa (mepexo HbIx
sneMeHToB). [loHsiTHE 00 OpOMTaNsAX. S- W p-OpOMTATM. DJNEKTPOHHBIE KOH(PUTYpPAIMH aTOMOB
XUMHYECKHUX JJIEMEHTOB.
Iepuoanueckuii 3axon /.M. Menae/ieeBa B cBeTe Y4eHHs 0 CTPOCHHH aTOMA.

Otkpeitue [I. . MenaeneeBplM NEpUOAMYECKOTO 3akoHa. llepmomnueckas cucremMa XMMHYECKHX
anemenToB [[. Y. MenpeneeBa - rpaduueckoe oTOOpaKEHHE MEPUOJIUYECKOr0 3aKkoHa. Du3nuecKuit
CMBICJI ITOPSAIKOBOIO HOMEPA JIEMEHTA, HOMEpa IEeproia U HoMepa IpyIIibl. BajgeHTHbBIE 31EKTPOHBI.
[IpyurHBl HW3MEHEHUs CBOWCTB 3JIEMEHTOB B IepUOJaXx M rpynnax (IJABHBIX MOArPYIIax).
[lonoxxeHne Bomopoga B IEPUOAMYECKOM cHUCTeME. 3HA4YeHHE IIEPUOJUYECKOrO0 3aKoHa U
NIEPUOJUYECKON CUCTEMBI XUMHYeCcKMX 3neMeHToB [I. WM. MenneneeBa nns pa3BUTHA HAyKH U
MTOHUMAaHHUS XUMHUYECKON KapTUHBI MHpa.

CTtpoeHue BemecTBa

HNonnass xumuyeckasi cBsi3b. Kartuonsl u aHwonbl. Krnaccudukanus wuonoB. HMonHbIe
KpUcTajuIMueckue pemerkd. CBONCTBa BEIIECTB € O3TUM THUIIOM KPUCTANIMYECKHX PELIETOK.
KoBasienTHasi Xxumuyeckasi CBsi3b. OJEKTPOOTpHUIIATEIbHOCTh. [lonsipHass u  HemoJspHas
KoBaJieHTHbIE CBsI3U. Jlumomnb. [IoaspHOCT CBSI3U U MONAPHOCTH MOJIeKYJIbl. OOMEHHBII U JJOHOPHO-
aKIEITOPHBIM MEXaHU3Mbl O00pa30BaHUS KOBAJEHTHOW CBsi3UM. MOJNEKYIsIpHbIE W aTOMHBIE
KpUcCTaJUIM4Yeckue pemeTrku. CBONCTBa BEIIECTB € ATUMU THUINAMU KPUCTAJUIMYECKUX PEHIETOK.
Mertannu4yeckasi xumnueckasi cBsizb. OCOOEHHOCTH CTPOEHMSI aTOMOB METaJUIOB. Meraminueckas
XUMHUYECKas CBSA3b U METAUIMYECKasl KpucTajumueckas pemierka. CBONCTBA BEIIECTB C 3TUM THUIIOM
CBSI3H.

Boaopoanas xumuuyeckas ¢Bsi3b. MeXMOJIEKYJISIpHAs U BHYTPUMOJIEKYJISIPHAST BOAOPOJHAs CBS3b.
3HaueHne BOJIOPOJIHOM CBSI3U JUIst OpraHu3aIuu CTPYKTYP OMOIIOTMMEPOB.
Hommmepsl. [lmacTmaccebl: TEPMOIUIACTBI M PEAKTOIUIACTBI, MX IMPEACTABUTEIN U NPUMEHEHUE.
Bomokna: mnpupomHple (pacTUTENbHBIE U KUBOTHBIE) M XWMHUYECKHE (MCKYCCTBEHHBIE U

CUHTETUYECKHUE), ux MPEACTABUTENN u MIPUMEHEHUE.
I'a3000pa3Hoe cocTosiHue BeliecTBa. Tpu arperaTHbIX COCTOSIHHSI BOJbI. OCOOCHHOCTH CTPOCHUS
ra3os. Monsipublii 00BeM ra3o000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HBIX MPUPOTHBIX CMEced: BO3AyX, MPUPOAHBIA Ta3. 3arpsizHeHue armocgepbl
(KUCTIOTHBIE TOKIM, MapHUKOBBINA 3¢ dekT) u 6oprda ¢ HuM. IlpeacraButenu razoo0pa3HbIX BEIIECTB:
BOJIOPOJI, KUCIOPOJ, YIIEKUCIBIN ra3, aMMUaK, STHIeH. X noiaydeHne, coOupaHue U paclio3HaBaHUeE.
Kunkoe cocrossnue Bemecra. Bona. [lorpedienue Bobl B OBITY M Ha MPOU3BOACTBE. JKeCTKOCTh
BOJIbI M CIOCOOBI ee ycTpaHeHus. MuHepaibHble BOJbI, UX UCIOJIb30BaHUE B CTOJOBBIX U JI€UEOHBIX
LETIsX.



Kunxue KpHUCTaJLIB u ux IIPUMEHEHHE.
TBepnoe cocTosinue BeuecTBa. AMOp(HBIE TBEpAbIE BEIIECTBA B IPUPOJE U B KHU3HH YEJIOBEKa, UX
3Ha4YeHUE u IPUMEHEHHE. Kpucrannuueckoe CTpOEHUE BEILIECTBA.
Jucnepcuble cucreMsbl. [lonsarue o aucnepcHeix cucreMax. /lucmnepcHas ¢asza u aucriepcHOHHAS
cpena. Kiaccuduxanust AMCEpCHBIX CUCTEM B 3aBUCHUMOCTU OT arperaTHOro COCTOSIHUS JUCIIEPCHOMN
cpenbl M AUCHEPCHOHHON (as3bl. I'pyOonucriepcHbIE CHCTEMBI: AMYJIBCHM, CYCHEH3HH, a’pO30JIH.
TonkonucCHIEpCHBIE CUCTEMBI: TN U 30JIH.

CocraB BemecTBa M cMeceii. BelectBa MOJEKYJIpHOIO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH
IIOCTOSIHCTBA cocTaBa BEIIIECTB.
ITonsatue «AO0JIs» U €€ Pa3HOBUIAHOCTU: MAaCCOBast (I[OJIH 3JICMCHTOB B COCAMHCHUH, NOJISI KOMIIOHCHTA
B CMECH - J10JI NpUMECEH, J0JI1 paCTBOPEHHOrO BELECTBAa B pacTBOpe) U oObeMHas. Jloyid BbIXoza
IIPOJYyKTa peaxkuuu oT TEOPETUUECKHU BO3MOJKHOTO.

XumMHu4ecKHe peakuu

Peakuuu, naymue 0e3 I3MEHEHHs] COCTABA BELECTB. AJUIOTPONMS U aJUIOTPOIHBIE BUJOU3MECHECHHUS.
[IpuauHBI aJUTOTPONUU HA TIpUMepe MoauduKanmii Kucioponaa, yriepona u ¢ocehopa. O30H, ero
Ouosiornyeckas pOJIb. N3omepsl u U30MEPHUS.
Peakuum, naymme ¢ u3MeHeHHe COCTaBa BellecTBa. Peakiuy coeiMHEHNUs, pa3ioKeHus, 3aMelIeHUs
1 oOMeHa B HEOpPraHMUYECKOW U opraHuyeckoi XuMuu. Peakiuu s3k30- U spaoTepmuueckue. TernoBoi
3pPEKT XUMHUECKOW PEaKIUW M TEPMOXMMHUYECKHE YypaBHEHHUS. Peakuuu ropeHus, Kak YacTHBIN
ciry4au 9K30TEPMHUUECKHUX
peaKkuuid.

CKopocTh XMMHMYECKOH peaKmuu. 3aBUCUMOCTb CKOPOCTHM XMMMUYECKOM PpEaKkLHMH OT INPUPOAIbI
pearvpymoIrx BeIleCTB, KOHLIEHTPaluu, TEMIIEPATyphl, IJIOLIaAd TOBEPXHOCTH CONMPUKOCHOBEHUS U
karanu3aropa. Peakuuu romo- u rereporeHssle. [lonsaTue o xatanuse m Karanmsaropax. OepMeHTs
KaK Ouosornyeckue KaTaJau3aTophl, 0COOEHHOCTH ux (GYHKIIMOHMPOBAHUSI.
Ob0patumocTh XuMHYecKuX peakumii. HeoOpaTumele u oOpatumblie xumudeckue peakuuu. CoctosHue
XMMHYECKOTO paBHOBECHS JUIsl OOpaTUMbIX XUMHUYECKUX peakiuil. CriocoObl CMEIeHUs XUMUYECKOTO
paBHOBeCHsl Ha MpUMepe CHUHTe3a amMmuaka. [loHsTHe 00 OCHOBHBIX HAay4HBIX NPHHLIUIAX
MIPOU3BOJICTBA Ha npuMepe CHUHTE3a aMMuaka W cepHOi KHCJIOTBI.
Poab Boabl B XuMHueckoil peakuuu. VctuHHblE pacTBOphL. PacTBOpHMOCTh M KiacCH(UKalus
BEUIECTB [0 ATOMY IPHU3HAKY: pAacTBOPUMBIE, MaJlOpaCTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DNEKTPOIUTHI U HEINEKTPOJIUTHL. DIIEKTPOJIUTHYECKAs qucconuanusa. KucioTel, OCHOBaHUS U COJIH C
TOYKH 3peHus Teopuun ANEKTPOJIUTUUECKON JUCCOLIMALIUY.
XVMUYECKUE CBOMCTBA BOJBI; B3aMMOJEICTBUE C METANIaMU, OCHOBHBIMU M KMCIIOTHBIMH OKCUIAMH,
pasnoxkeHue M oOpa3oBaHHE KPHUCTAJUIOIMApAaTOB. Peakuuu rujparaliid B OpraHUYECKOM XHMHH.
I'naposiu3 opraHmyecKux M HeopraHm4yeckux coeamHenmii. HeoOpatumelii ruaponus. OOpaTtuMslii
ruaponau3 cojeil. ['Maponn3 oOpraHnyecKuX COEIUHEHUH U €ro MpakTUYeCKoe 3HAaYeHHe MJis
MIOJIyYE€HUsI TUAPOJIM3HOIO CIUPTa M MbUIA. buomormyeckas poib THAPOIM3a B IUIACTHYECKOM U
SHEPreTUYECKOM oOMeHe BEIIECTB u SHEPTUuu B KJIETKE.
OxHnCcaNTeIbHO-BOCCTAHOBHTE/ILHbIE peaknuu. CreneHb okucieHus. OmnpeneneHue CTENeHU
okucieHus no Qopmysne coenvHeHus. IloHAaTHe 00 OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUAX.
Oxucnenue u BOCCTAHOBJICHHE, OKHUCIJIUTEIb U BOCCTaHOBUTEb.
DJIEKTPOJIM3. DJIEKTPOJIN3 KaK OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIIEKTPOIN3 PACILIABOB
U pacTBOpOB Ha IpuMepe xJopuaa HaTpus. IIpakThueckoe TNpUMEHEHHE AJIEKTPOJIN3A.
DNEKTPOIUTUYECKOE MOJTy4eHue AITIOMUHUSL.

BemecTBa u ux coiicrsa

Meranabl. BzaummopeiicTBue METANIOB € HEMeTallaMd (XJIOPOM, CEepod M KHCIOPOJOM).
B3aumoseiicTBue MIENOYHBIX U IIETOYHO3EMENbHBIX METaUIOB C BOJOW. DIIEKTPOXUMHUYECKUH Pl
HallpsDKEHUM  METaJUIOB.  B3aumonelcTBME METAUIOB € pacTBOpaMU  KHUCIOT U COJIEH.
ATOMUHOTEPMHSI. B3anmopeiicteue HaTpUs c 9TaHOJIOM 51 benomoMm.
Koppo3sust metamioB. [ToHATHE 0 XUMHUYECKON M JNEKTPOXUMHUYECKON KOPPO3UU MeTayioB. CocOOBI
3aIUTBI METAJIJIOB oT KOPpO3UH.



Hemertanubl. CpaBHUTENbHASA XapaKTEPUCTHUKA TAJIOTEHOB Kak HauboJjee TUITMYHBIX MpeIcTaBuTeNnen
HeMeTaiioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAIUIOB (B3aMMOJICHCTBUE C METAJUIAMU U BOJIOPOJIOM).
BoccranoBurtenbHble CBOICTBA HEMETaUIOB (B3aUMOJCHCTBHE C 0oJjiee AIEKTPOOTPHUIATEIbHBIMU
HEMeTaJlJIaMU u CJIOKHBIMHU BEILIECTBAMU-OKHUCIIUTEIISIMHU ).
Kuciorsl Heopranuveckue u opraHudeckme. Krnaccudpukamus KUCIOT. XUMHYECKHE CBOMCTBA
KHMCJIOT: B3aUMOJICHCTBUE C METAJUIAMM, OKCHUJAMM METaJUIOB, T'MJIPOKCHJIAMU METAJIJIOB, COJISIMM,
cnuptamu (peakuus stepudukanun). OcoOble CBOMCTBA a30THOM M KOHLEHTPUPOBAHHOW CEPHOMN
KHCJIOTBHI.

OcHoBaHMsl HeopraHuveckue U opranumyeckue. OcHOBaHMS, UX Kiaccupukauusa. XUMHYECKUE
CBOWCTBA OCHOBAHUM: B3aUMOJEHCTBUE C KUCIIOTaMH, KUCIIOTHBIMU OKCUJAMU U COJIsIMU. PaznoxeHue
HEPaCTBOPUMBIX OCHOBaHUH.
Commm. Kiaccubukamust coneil: cpenHue, KHUCIbIE W OCHOBHBIE. XWMHUYECKHE CBOMCTBA COJICH:
B3aMMOJICIICTBIE C KHUCJIOTaMH, MIelouaMu, MeTaulaMd M coyiaMmu. llpencraButenu coneit m ux
3Ha4YeHue. XJIOpUA HaTpus, KapOoHAT Kanblus, GochaT Kanbluus (CpeaIHHe CONM); THAPOKApOOHATHI
HaTpusi U aMMOHHMs (KHCIIbIE COJM); ruapokcokapbonat meau (II) - mamaxut (OCHOBHAsI COJb).
KauecTBeHHBIC peaknuu Ha XJIOPHI-, Cyibdar-, © KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATHOHBI
xKenesa (I u (II0).
I'eneTnueckasi cBSI3b MEXKIY KJIACCAMM HEOPTraHUYECKUX U OpPraHuveckux coequHenuii. [lousarue
O TEHETHMYECKOW CBA3M M TEeHeTWYeckuX psnax. ['eHernyeckuit psn meramna. ['eHeTwdeckuil psn
HeMmeTaiia. OcOOEHHOCTH F€HETUUECKOT 0 PsiJia B OPraHUYECKON XUMUH.

3. Pe3yabTaThl 0CBOEHHS Kypca

JInuyHOCTHBIE pe3yJIbTaThl.
Oco3HaBaTh €IUHCTBO U LIEIOCTHOCTh OKPYKAIOIIETr0 MUPa, BO3MOKHOCTH €r0 IO3HABAEMOCTH U
O0O0BSICHUMOCTH Ha OCHOBE JIOCTHKCHUH HAYKH.

IToctenenHo BBICTpauBaTb COOCTBEHHOE HEJIOCTHOC MHUPOBO33PCHUC.

Oco3HaBaTh HOTpC6HOCTB 1 TOTOBHOCTB K caMoo6pa30BaHm0, B TOM YHUCJIC U B paMKax CaMOCTOSTEIbHOMN
JACATCIbHOCTH BHC IIKOJIBI.

OrneHUBaTh JKU3HEHHBIC CUTYAIIMHU C TOYKH 3pEHUs 0€30MacHOro 00pasa )KM3HU U COXPAHCHUS 3/I0POBBSI.
OrneHUBaTh SKOJIOTHUYECKUN PUCK B3aUMOOTHOIIICHUN Y€JIOBEKa W MPUPOJIBI.

dopMUPOBATH IKOJIIOTUUECKOE MBIIICHHE: YMEHUE OILICHUBATH CBOIO JICSATEIBHOCTD U MOCTYIKH IPYTUX
JIFOJICH C TOYKHU 3PEHUSI COXPAHEHUS OKPYIKAIOLICH Cpe/Ibl — TapaHTa KU3HH U OJIaromoiryuus JIIOACH Ha
3emie.

MertanpeameTrHsblie pe3yabTaThl. DOpMHUpOBaHUE YHUBEPCATbHBIX yueOHBIX nercTBuil (YVY ).
Pezynamusnvie YV/I:

CamocrosaTensHO 00HapyKUBaTh U GOPMYJIMPOBATh yUEOHYIO IPOOIEeMy, ONPEAEIATh 1esb yueOHOH
NeSITeIbHOCTH, BBIOMPATh TEMY NPOEKTa.

BriiBurate Bepcun peneHus npo0ieMbl, 0CO3HaBaTh KOHEUHbIH pe3yibTaT, BEIOMPATh U3 MPEI0KEHHBIX
Y MCKaTh CAMOCTOATENBHO CPEACTBA TOCTHKEHHS LIETIH.

CocTtaBisaTh (MHAMBUIYATBHO WM B TPYIIIE) IUIAH pEIeHUs TPOOIeMbl (BBIIOJIHEHHS IPOCKTA).

Pabotast 1o riany, cBepsATh CBOM JEHCTBUS C LENBIO U, TPU HEOOXOJUMOCTH, UCIIPABIISATH OIINOKH
CaMOCTOSATEIIBHO.

B nuanore ¢ YUUTEJIEM COBEPUICHCTBOBATL CAMOCTOATCIILHO BBIpa6OTaHHBIe KPUTCPUHN OILICHKU.

CpenctBoM GpopMUpOBaHUS PErySTHBHBIX Y Y [l CIyKaT TEXHOIOTHsI MPOOIEMHOTO Thajiora Ha dTare
W3YYEeHHS HOBOTO MaTepHaja M TEXHOJIOTHS OIICHUBAHUS 00pa30BaTEeIbHBIX TOCTIKEHUH (yIeOHBIX
YCIIEXOB).

Ilosnasamenvnvie YV/I:

AHann3upoBaTh, CPAaBHUBATH, KIIaCCU(UIIUPOBATH U 000011aTh (aKThl U SABJICHHS. BBISABISATH NIPUUHUHBI U
CJEICTBUS IPOCTHIX SBJICHUM.



Ocy1iecTBIATh CpaBHEHNE, CEPUALNIO U KIacCU(HUKAINIO, CAMOCTOSTETIHHO BEIOUPAst OCHOBAaHUS U
KPUTEPUU JJIs1 YKa3aHHBIX JIOTUYECKUX OTEepaIyii; CTPOUTh KJIAaCCH(PHUKAIMIO HA OCHOBE JUXOTOMUYECKOTO
JiereHus (Ha OCHOBE OTPHUIIAHUSA).

CTpouTh JIOTUYECKOE pacCykICHUE, BKIIOYAOIIEe YCTaHOBICHUE MPUUYUHHO-CIIEACTBEHHBIX CBS3EH.

Co31aBaTh cCXeMaTHYECKUE MOJIEIH C BBIACIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

CocTaBisTh TE3UCHI, Pa3JINYHbIEC BU/BI ITAHOB (IIPOCTHIX, CJIOXKHBIX U T.I1.).

[IpeoOpa3oBbIBaTH HHPOPMAIIHIO U3 OAHOTO BUAA B IPYToH (TaOJMILy B TEKCT U TIp.).

BbrauTsIBaTh BCe YPOBHU TEKCTOBOM nHpOpManuu. || YMeTh onpeaessiTh BO3MOXHBIE HCTOYHUKH
HEOOXOIMMBIX CBEACHUI, TPOU3BOIUTH MOUCK MHPOPMALIUH, aHATTU3UPOBATH U OL[CHUBATH €€
JOCTOBEPHOCTb.

CpenctBom GpopMUpOBaHUS MMO3HABATEIBHBIX Y Y [l CIYKUT y4eOHBIH MaTepHal.

Kommynuxamuenvie YYJI:

CamocTOoATeNbHO OPraHN30BBIBATh YU€OHOE B3aMMOICHCTBHE B TpyNIe (OMpeaesnsiTh OOLIHe ey,

pacrpeaenaTh pojid, A0rOBapUBATHCS APYT C APYTOM U T.J1.).

[IpenmeTHbIE pe3ynbTATHI

B no3naeamenwvnoii cghepe

3nanue (nonumanue):

— XUMHUYECKOH CUMBOJIMKU: 3HAKOB XUMHUYECKHX AJIEMEHTOB, (DOPMYJT XUMUYECKIX BEIIECTB,
YPaBHEHUN XUMUYECKHUX PEAKLINN;

— Ba)XHEHIIMX XUMUYECKUX TOHITHI: BEIECTBO, XUMUUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,

OTHOCHUTEJIbHBIE aTOMHASI U MOJIEKYJISIPHAs MacChbl, HOH, KATUOH, aHUOH, XUMHYECKas CBS3b, DIEKTPO-
OTPHUIATENILHOCTb, BaJICHTHOCTH, CTENIEHb OKHCIIEHUS, MOJIb, MOJIIPHAsl Macca, MOJISIPHBINA 00BeEM,
pacTBOPBI, ANEKTPOIUTHI U HEANEKTPOIUTHI, JIEKTPOJIUTHUYECKAS JUCCOLMALINS, OKACIUTEIb
1 BOCCTaHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, TETIIOBON A (EKT peaKkiii, OCHOBHBIE THUIIbI
peaKkuuil B HEOPraHUYECKON XUMUH;

— (hopMyIHPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMHUU: ATOMHO-MOJIEKYJIIPHOTO YUCHHUS; 3aKOHOB

COXpaHEHHUs MacChl BEUIECTB, TOCTOSHCTBA COCTaBa BelecTB, ABoraipo; [lepuoauyeckoro 3akoHa
. 1. MeHneneeBa; TeOpUU CTPOEHUSI aTOMa U YUYEHUS O CTPOCHUH BEILECTBA; TEOPUU
BJIEKTPOJIUTAYECKON JUCCOIMALMMI U YUCHHSI O XUMUYECKOW PEaKIUH.

Ymenue nazvieamo:

— XUMUYECKUE DIIEMEHTHI;
— COEIMHEHHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIECTB;
— OpraHMyYecKue BelecTBa Mo ux (popmyiie: MeTaH, 3TaH, dTHIICH, alleTUJICH, METaHOJI, 3TaHO,

TJIMLEPUH, YKCYCHAsl KMCIIOTA, IIII0K03a, caxapo3a.

Obvschenue:

— (puzmgeckoro cmMpiciaa aTOMHOTO (MOPSIKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIIBI

u nepuoja B [lepnonnueckoii cucreme 1. 1. MeneneeBa, K KOTOPBIM 3JIEMEHT MPH-

HAJUJICKUT;

— 3aKOHOMEPHOCTEW U3MEHEHUSI CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B MIPEAEIaX MAJIBIX IEPUOTOB

U A TpyIi, a Takke CBOMCTB 00pa3yeMbIX UMH BBICHINX OKCUAOB U THIPOKCH]IOB;

— CYIIHOCTH MPOIECCa IIEKTPOTUTHICCKON TUCCOIMAIINN U PEAKIIMA HOHHOTO OOMEHa.

Ymenue xapaxmepusosamew:

— XHMHYECKHE JIEMEHTHI (OT BOJAOPO/IA /IO KaJIbIMs) HA OCHOBE UX ToyioxkeHus B [lepuoanueckoit
cucteMe XuMu4eckux 3meMeHToB J1. 1. MenneneeBa u 0cOOEHHOCTEH CTPOCHUSI KX aTOMOB;
— B3aUMOCBS3b MEXY COCTaBOM, CTPOEHUEM M CBOMCTBAMU HEOPIaHUYECKUX BEILECTB;

— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEMIECTB (OKCHAOB, KUCIIOT,
OCHOBaHUH, aM()OTEPHBIX COEAMHEHUI U coJIeil).

Onpedenenue:

— COCTaBa BEIIECTB M0 UX Gopmymam;

— BAJICHTHOCTH M CTEIIEHH OKUCJIEHUSI JIEMEHTOB B COCIMHEHUU;

— BUJIOB XUMHUYECKOU CBSI3U B COEUHECHUSAX;

— THUIOB KPUCTAJUTMYECKUX PEIIETOK TBEPABIX BEILIECTB;

— IPUHAJIEKHOCTHU BEILECTB K ONPEIEICHHOMY KJIacCy COCIMHEHUI;



— THUIOB XMUMHYECKHUX PEaKLIN;

— BO3MOYXHOCTH MPOTEKAHUS peakiuii HOHHOTO OOMEHa.

Cocmaenenue:

— cXeM cTpoeHus aToMoB nepBbix 20 anemenToB Ilepuoanueckoii cucrems! J. Y. Menneneena;
— (hopmys1 HeOpraHU4YECKHX COCTUHEHUH U3YyUYEHHBIX KJIaCCOB;

— YPaBHEHHUI XUMUYECKUX PEAKLUMN.

be3zonacnoe obpawenue ¢ xXumuueckoil mocy1oit u 1a00paTopHbIM 000PYI0BAaHHEM.

IIposedenue xumuyecko2o sKkcnepumenma:

— MOATBEPKAAIOIIET0 XMMUYECKHE CBOMCTBA N3YUEHHBIX KJIIACCOB HEOPTaHUUYECKUX BEILECTB;

— MOJTBEPKAAIOIIETO XUMUYECKUN COCTaB HEOPraHUYECKUX COCIMHEHHUI;

— M0 MOJYYEHHI0, COOMPAHUIO U PaclO3HABAHUIO I'a3000pa3HbIX BEIIECTB (KUCIOPOAa, BOAOPOA,
YTJIEKHUCIIOTO ra3a, aMMHUaKa);

— M0 OIpeIeJICHHUIO XJIOPHU-, CyIb(aT-, KapOOHAT-MOHOB U MOHA AMMOHHUS C TIOMOILIBIO
Ka4eCTBEHHBIX PEaKLUM.

Buiuucnenue:

— MacCOBOM JIOJTM XUMHUYIECKOTO JIEMEHTA 10 (PopMyJie COSTMHCHNUS,

— MacCOBOM JI0JIM BEILIECTBA B paCTBOPE;

— Macchbl OCHOBHOT'O BEILECTBA IO U3BECTHOM MACCOBOM J0JI€ MPUMECEH;

— 00BEMHOI1 10JI KOMIIOHEHTA T'a30BOM CMECH;

— KOJIMYECTBA BEIIECTBA, 00beMa HJIM MAaCChl BEIIECTBA M0 KOJIMYECTBY BEIIECTBA, 00bEMY MJIM Macce
peareHTOB WU MPOAYKTOB PEAKILIMH.

HUcnonvzosanue npuoopemenHvix 3HAHUL U YMEHUU 8 NPAKMUYECKOU 0esimelbHOCIMU U NOBCEOHEBHO
HCUSHU:

— JuTst 0€301aCHOT0 OOpaIleHus C BEIIECTBAMU U MaTepUAIAMU B TTIOBCETHEBHOM KH3HU H
IPAMOTHOI'O OKa3aHUs NEPBOM MOMOIIH MPU 0KOraxX KUCIOTAMU U LIEI0YaMU;

— JUTsl OOBSICHEHUS OTJICTHHBIX (PAKTOB M MIPUPOIHBIX SBICHUIA;

— JUISL KPUTUYECKOM OIIEHKU HH(OPMAIIMH O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY.

B 1eHHOCTHO-OpUEeHTAUMOHHOM cepe

Ananuz u oyenka MOCIAEICTBUN AJI OKPYXKAIOIIEH cpeibl OBITOBOI U MMPOU3BOICTBEHHOM
NeSTeTLHOCTH YEJIOBEKA, CBSI3aHHOM C TIOJYyYCHHEM U MepepabOoTKOM BEIIECTB.

B Tpynosoii chepe

IIposedenue onepayuii ¢ UCTIOIH30BAHUEM HArpeBaHUsl, OTCTAaUBaHUsI, (PHIIbTPOBAHNS, BHITIAPUBAHNS,
MOJTy4€HUs, COOUPAHUs, PaCIIO3HABAHUS BEIIECTB; U3TOTOBIICHUS MOJIEIEH MOJIEKYI.

B cdepe 0e3onacHoCTH KU3HEAEATEIBLHOCTH

— Cobno0denue IpaBUI TEXHUKU O€30MAaCHOCTH MPH MPOBEACHUN XUMHUECKOTO IKCIIEPUMEHTA;
— OKa3awue TIEPBOM TTOMOIIHU TIPU 0KOTaX, TOPe3ax U XUMUYECKUX TPaBMaXx.

[Ipeanonaraemast pe3yJIbTaTUBHOCTh Kypca BHEYPOUHOU JAEATEIbHOCTH:

- XapaKTEePUCTUKA OCHOBHBIX PE3YJIbTAaTOB, HA KOTOPHIE OPHUEHTHUPOBAHA MPOTPAMMA;

- BBIXOJ] 32 MpeeNbl ayAUTOPUH (OpraHU3aIHsl IEMOHCTPAIMH YCIEIIHOCTH 00yJaroIuxcs,
y4yacTHe B IUIAaHUPYEMBIX IIKOJION Jiesiax U Meponpusatusx. Berxon 3a npeaenst OO, BBIXOJ B
UHTEpHET);

- MOpTGOIMO JOCTHKEHUI 00yUaromerocs;

YpOBeHb pe3yNbTaTOB pabOTHI 10 MPOTpaMMe:

- [lepBbIii ypOBEHb PE3yIBTATOB - MPUOOPETEHNUE MMKOILHUKOM COITMATIBHBIX 3HAHUH (00
OOIIIECTBEHHBIX HOPMaX, YCTPOICTBE OOIIECTBA, O COUATBLHOOA00PSIEMBIX U HEOJOOPSEMBIX (popMax
MOBEJICHUS B OOIIECTBE U T.I1.), IEPBUYHOTO MIOHUMAHUSI COIUATIEHON PEATbHOCTH Y TTOBCEHEBHOMN
KU3ZHHU.

- Bropoii ypoBeHb pe3ybTaTOB- MOTYyUYEHNUE NTKOJIHFHUKOM OTBITA TEPEKUBAHUS U
(hopMUpOBaHUS TIO3UTUBHOTO OTHOIIEHUS K 0a30BBIM IIEHHOCTSIM OOIIeCTBa (UE€JIOBEK, CEMBbSI,
OTtedecTBO, MHp, 3HAHHUS, TPY/I, KYJIbTypa), IEHHOCTHOTO OTHOIICHHS K COIIMAIbHON peaTbHOCTH B
LIEJIOM.

- TpeTtuit ypoBeHb pe3yabTaTOB- MOTYUYECHHUE MTKOJIHLHUKOM OMBITa CAMOCTOSITEIHHOTO
OOIIECTBEHHOTO JACHCTBHSI.



Cucrema OTCIIe)KMBAHUS U OLIEHUBAHUS PE3yJIbTATOB O0YUYECHHUS IETEH MperonaraeT HTOropoe
TECTUPOBAHHUE B KOHLIE Y4eOHOTO rojia, o pe3yabTaTaM KOTOPOTO BBICTABISETCS «3aYTCHO.

4. TemaTu4eckoe IJIAHUPOBaHUE

No Hassanwue riaBbl KonunyectBo yacoB | [IpakTudeckue paboOThI
IJIaBbI
1. Tema 1.Ctpoenue aroma u |3
MEPUOINYECKU I 3aKOH
JI.1.MeHnneneeBa
2. | Tema 2. CtpoeHue BeliecTBa 14 [TpakTuaeckast padora Nel
3. Tema 3. Xumudeckue peakuuu | 8
4., | Tema 4. BemectBa u wux |9 [TpakTuueckas padota Ne2
CBOMCTBA
5. | Uroro 34




5. KanenaapHo — TeMaTHYeCKUI TJIAH

Ne Hara Hara Tema ypoka ¢ 00s13aTeJIbHBIM BblJIeJIECHHEM KOHTPOJIS
n/n IJIaH paxT
1 1 Henmens Pemenue 3amau mo teme: OCHOBHBIE CBEICHHS O CTPOCHHH
aroma. fAnapo.
2 2 Hexensa Pemienne 3amau  mno  Teme: Ilepuoauueckuidi  3aKOH
JI.M1.MenneneeBa
3 3 genens Pemienne 3amau  no  Teme: Ilepuonuueckuii  3aKOH
JI.M1.MenneneeBa
4 4 yenensa Penrenue 3anau mo treMe: MoHHag XuMu4ecKasi CBSI3b.
5 5 "Hepens Pemenue 3agau mo teMme: KoBajieHTHAst XUMHYECKas CBSI3b
6 6 Hemes Pemenune 3aga4d mo teme: MeranandecKkass XUMHUYECKas CBSI3b.
7 7 Henmens Pemenue 3amau o reme: BogopoaHas xuMuueckas CBs3b
8 8 Hemena Pemenue 3amay no teme: [lomumepsr. [TnacTmacch
9 9 nenmens Pemenue 3amay no teme: [looumepsl. BonokHa.
10 10 Pemenue 3anau o treme: ['a3000pa3Hoe coCTOsTHUE BEIIECTBA
Henens
11 11 Pemenune 3aga4d mo teme: JKuakoe COCTOSIHHE BEIICCTBA.
Henens
12 12 Pemenue 3amau o teme: TBepioe cocTosiHUE BEIIECTBA
Henens
13 13 Pemenue 3anau o teme: JlucrepcHbIe CHCTEMBI.
Henens
14 14 Pemenue 3agau mo Teme: CocTaB BEISCTBA U cMecel
HeJIels
15 15 Pemenne 3amau mo Teme: BemectBa MOJEKYISIpHOTO U
HeJIels HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH TIOCTOSHCTBA COCTaBa
BEIIIECTB
16 16 Pemenwne 3aad mo Teme: 7075 M €€ PA3HOBUIHOCTH
HeJIels
17 17 Pemenue 3agad nmo teme: A0J4 U €€ pa3HOBUIHOCTH
HeJIels
18 18 Pemenne 3amau mo Teme: Peaknwmu, maymme 0e3 W3MEHEHUS
HeJIels COCTaBa BelIECTBa
19 19 Pemenne 3amau mo teme: Peakiuu, Waymue ¢ W3MEHEHHUEM
He el COCTaBa BEIIECTBA.
20 20 Pemrenue 3anau mo teme: CKOPOCTh XUMHUECKOW PEAKITHH.
He el
21 21 Pemenue 3amau mo teme: OOpaTUMOCTh XUMHUYECKOM pPEaKITHH.
HeJIels
22 22 Pemenue 3anau no treme: I'maponus
HeJIeIIs
23 23 Pemenne 3amau mno Teme: ['WMApONM3 OpPraHUYECKUX U
HeJIeIIs HEOPTaHMYECKUX COCTHHCHUU.
24 24 Pemenne 3amau no teMme: OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC
HeAens peaxIu




25 25 Pemenue 3anaq no reme: DIEKTPOIU3
HeeIs

26 26 Pemenue 3amau mo reme: MeTasibl
HeJeIIs

27 27 Pemenwne 3agau mo Teme: Hemeraminl
HeJIeIIs

28 28 Pemenne 3amau mo Teme: KUCIOTBI HEOpraHWMYECKHE W
HeIels OpraHUYECKHE.

29 29 Pemenne 3amau mo Teme: OCHOBaHUS HEOPTaHUYECKHE U
HeeIIs OpraHHYECKHe.

30 30 Pemenue 3amay o reme: Coin.
He el

31 31 Pemenne 3amau mo Teme: I['eHeTHueckas CBsI3b MEXAY
HeJIelIs KJIACCAMHM HEOPTaHMYECKHUX M OPTaHWICCKUX COCITMHEHUH.

32 32 Pemenue 3ama4 mo Teme: reéHETUYECKHH P B OPraHHMYECKOM
HeJIelIs XUMHUU

33 33 HroroBoe TecTupoBaHue
HeJIelIs

34 34 HroroBoe TecTupoBaHue

HEACIIA




6. JIMCT KOPpPEeKTHUPOBKHU padoueil MpoOrpaMmabl

Kaace
Hara IIpnuuna BHeceHUs | UTO CKOpPPEKTUPOBAHO [Tonnuce
U3MEHEHUN 3aMECTUTES
JUPEKTOpa 1o
YBP
Hara KapanTtunnsie meponpustuss | YTo CKOPpPEKTUPOBAHO Ne IIpukasa

mupekropa MBOY
«BCOII Ne 1»
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