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1. MACHOPT PABOYEN IMPOI'PAMMBbI YUYEFHOU JUCIUATIIMHBI

B 09. XUMMUA

1.1. Ob61acTh NPpUMeHEHUs] MPOrPaMMbI

PabGouas mporpamma ydeOHou mucturinHbl BJ[ 09. «Xumusi» sSBIsS€TCS 4acThIO
OCHOBHOHM mNpodeccHOHANbHOW 00pa30BaTENbHON MPOrpaMMbl CHELHAINCTOB CPEIHEro
3BeHa (manee-IIIICC3)B coorBercTBUM ¢ PI'OC mo cmenumanpHOcTH CIIO 40.02.02.
«]IpaBooXpaHUTENbHAS AEATEIBHOCTD»

1.2. MecTto y4eOHOH AMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(decCHOHATBLHOMI
o0pa3zoBartesabHoil mporpammel (IIIICC3):

HNuctummuaab/l.09 «Xumus» uzydaercs B 1 cemMecTpe M OTHOCUTCS K 0Os3aTEIbHBIM
JTUCHUIUIMHAM 06a30BOM YacTH 00111€00pa30BaTeIbHOTO ITUKJIA.

1.3. Heam wm 3amauym y4eOHOM AUCHMIUVIMHBI — TpPe0OBaHUSL K pe3yJbTaTaM
OCBOCHHS Y4eOHOW TUCHUNIUHBI:

[Tnanupyembie pe3ynbTaThl OCBOCHUS YI€OHOW TUCIIUTIUINHBI:

Jluunocmuule pe3yromamol:

- c(hOpMHPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K OOYYEHHIO; TOTOBHOCTH U
CIIOCOOHOCTH CTYJIEHTOB K CAMOPA3BUTHIO M CAaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUH
K 00yUeHUIO U TIO3HAHUIO;

-TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEIPHOH, TBOPYECKOW W OTBETCTBEHHOM
TeSATCILHOCTH;

- YyBCTBO TOPJOCTH W YBaXCHUS K HWCTOPUU U JIOCTIDKEHUSM OTEYCCTBEHHOMN
XUMHAYECKOW HAyKH; XHUMHYECKH TPAMOTHOE TIOBEeIEHHE B MPO(ECCHOHATHHOU
JCSATEILHOCTH U B OBITY NMPHU OOPAIIEHUHN C XUMHUYECKIMH BEIIECTBAMH, MaTepUATIAMU 1
TIPOIICCCAMU;

- TOTOBHOCTh K TPOJODKCHHIO OOpa3oBaHUS U TOBBIIICHUS KBaTU(PUKAINK B
n30paHHOW TIPO(EeCCHOHATBLHON ACSATENHHOCTH W OOBEKTHBHOE OCO3HAHHE POJIU
XUMHYECKUX KOMIIETCHIINI B 3TOM;

- YMEHHE UCIOJIb30BATh JIOCTHXKCHHSI COBPEMEHHON XMMUYECKON HayKd M XUMUYECKHUX
TEXHOJOTUW i1 TIOBBIIICHUS COOCTBEHHOTO WHTEJIEKTYalbHOTO pa3BUTHS B
BBIOpaHHOM TIPOo(heCCHOHATBHON eI TeTbHOCTH;

- YMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOW M MTUCHMEHHOU peud,
MOHUMATh CMBICT TOCTaBIECHHOM 3a/Jaud, BBICTPAWBATH APTYMEHTAIMIO, TPUBOJIUTH
apryMEeHThl M KOHTPAPTyMEHTHI; - KPUTUYHOCTHh MBINIJICHUS, BIIAJCHUE TEPBUYHBIMU
HABBIKAMH aHAIM3a U KPUTUYHOM OIEHKH MMOTydaeMoi nHGOpMAIIHH;

- KpEaTUBHOCTH MBINLICHHUS, MHUIIMATUBHOCTh U HAXOYHBOCTH;



Memanpeomemmusie pe3yromanol:

- HCIOJb30BAaHUE PA3IWYHBIX BUIOB TO3HABATEIbHOW MAESITEIPHOCTH M OCHOBHBIX
MHTEIUICKTYaJbHBIX oOmepanuii (IMOCTAaHOBKM 3a7add, (OPMYJIUPOBAHUS THIIOTE3,
aHaln3a W CHUHTE3a, CPaBHEHHsI, 0000IEHNs, CHCTEeMaTU3alluH, BBISBICHUS TPUINHHO-
CIICJICTBEHHBIXCBSI3EH, MOWCKA aHAJOroB, (DOPMYIHPOBAHHS BBIBOAOB) AJIS PEIICHUS
MOCTaBJICHHOW 3a/Jaud, MPHUMEHEHHWE OCHOBHBIX METOJOB TIO3HAHUA (HAOIIONCHUSA,
HAYYHOTO SKCIIEPUMEHTA)JIsI U3yYEHHUSI PA3INYHBIX CTOPOH XUMHYECKHX OOBEKTOB U
NPOIECCOB, C  KOTOPHIMH  BO3HHMKAeT  HEOOXOAMMOCTh  CTaJKWUBaThCS B
npodeccruoHanbHOM chepe;

- HMCIIOJIb30BaHUE Pa3IMYHBIX MCTOYHUKOB IS TIOMYYCHUS XUMHUYECKOW MH(pOpMaIuny,
YMEHHE OIEHUTh €€ JOCTOBEPHOCTh /IS JOCTHKCHHS XOpPOIIMX pe3ylbTaTOB B
npodeccruoHaIbHOM cdepe.

IIpeomemmnuie pezyromamol:

- copMHPOBAHHOCTh TPEJACTABICHUN O MECT€ XUMUHM B COBPEMEHHOW Hay4dHOM
KapTUHE MHUpa; T[OHUMaHWE POJIM XUMUU B (DOPMUPOBAHMHM Kpyrosopa u
(G yHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JJIsl pelIeHUs MPAKTUISCKUX 3a/1a4,

- BJIQJICHUE OCHOBOIOJATalOIIMMUA XUMUUYECKUMH MOHATUSAMU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHUE XUMHYECKOM TEPMHUHOJIOTUEN U
CHUMBOJIMKOM;

- BJIAQJICHUEC OCHOBHBIMM METOJAMH HAYYHOTO IO3HAHUSA, UCIIOJb3YEMBIMH B XUMHU:
HAOII0JIEHUEM, ONHMCAaHWEM, H3MEPEHHEM, JKCIEPHUMEHTOM; YMEHHE 00paldaThiBaTh,
OOBSICHATH PE3YJbTAaThl MPOBEJACHHBIX OIBITOB W JeiaTh BBIBOABLI, TOTOBHOCTh U
CITOCOOHOCTh MPUMEHSTh METOIbI TIO3HAHUS TIPH PEIICHUHN PAKTUYECKUX 3a]1a4;

- c(opMHUpPOBAaHHOCTh YMEHHMsI J1aBaTh KOJHMYECTBEHHbIE OIICHKM W IIPOM3BOJIUTH
pacyeTsl M0 XUMHUYECKUM (popMyriamM U ypaBHEHUSIM;

- BJAQJICHUE TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH IIPH HCIOJIB30BAaHUU XHMHYECKHUX
BEIIECTB;

- c(opMHUPOBAHHOCTh COOCTBEHHOM IIO3MIIMM TI0 OTHOIICHUIO K XUMHUYECKOMH
uH(OOpPMAIINH, MTOJTyIaeMO U3 Pa3HBIX HCTOYHUKOB.

B pe3ynemame oceoerus yueOHoU OUCYUNIUHBL 00VUAIOWUIICS O0JIHCEH YMEMb.

- WCTOJBb30BaTh pa3IMYHBICE BHUIBI TIO3HABATEIBHOM JESITEIHHOCTH W OCHOBHBIX
WHTEIUICKTYaJbHBIX Omepaluii (OCTaHOBKH 3a7a4uu, (POPMYJIMPOBAHHS THIIOTE3, aHAIH3a
M CHUHTE3a, CpaBHEHHUsA, OOOOIIEHUS, CHUCTEeMAaTH3allid, BBISBICHUS MPUYUHHO-
CJICICTBCHHBIX CBSI3€H, TMOWCKA aHAJOroB, (DOPMYyTUPOBAHHS BHIBOJOB) ISl PEHICHUS
MOCTABJICHHOW 3aJlayl, TMPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS (HAOTIOAEHNUS,
HAyYHOTO SKCTIEPUMEHTA) Uil M3YYCHUS PA3IUYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOUMOCTh CTATKUBATHCS B MPOGECCHOHAITBHON
chepe;

- WCIOJIBb30BaTh PA3IMYHBIC WCTOYHUKU JUIA TOJydEHUS XHMHYCCKOW HHpOpMaimu,
YMEHHUE OIEHUTh €€ JIOCTOBEPHOCTh JIA JOCTHIKCHHS XOpOIIMX pe3yJIbTaTOB B
npodeccuoHanbHo cepe.



B pezynomame oceoenus yuebHou oucyuniunsvl 00y4arouuiicss O0OAHCeH 3HAMD .

- OCHOBHBIC ITIOHATHUS U 3aKOHbI XUMUH;
- IEPUOANYECKUN 3aKOH,;
- KJIacCU(PMKALMU U CBOICTBA OPraHUYECKUX U HEOPTAaHUUECKUX COETUHEHUI.

1.4. Pexomenayemoe KOJHYECTBO 4YacOB HA OCBOCHHME INPOrpaMMbl Y4eOHOM
AUCHUTITHHBI:

MaKCUMaJIbHON y4eOHOM Harpy3ku oOyuaroierocs 66 yacos, B TOM 4HCIIE:
00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku odyydaromerocs 66 yacos.
W3 Hux 22 yaca teopeTruueckux, 44 yaca npakTUYECKUX.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJINHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yueOHo# paGoThl

Oovem uacoe

IMPAKTUYCCKUC 3aHATHA

MakcumaJibHasi yueOHasi Harpyska (Bcero) 66
O06si3aTeIbHASI ayIUTOPHAS YueOHAas HArpy3Ka (Bcero) 66

B TOM YHCJIC:
JIEKIIMOHHBIE 3aHATUS 22
44

Dopma npomesrcymounon ammecmayuu — 1MPpQPepeHIuPOBaHHBIN 3aUeT




2.2. TemaTu4eckuil mJjiad u coaep:;kanue yueOHou nucuuiuinabl bBJ1 09. Xumun

HanmenoBanme Conepxxanue yueOHOro MarepuaJa, jadoparopubie padoThl U NPAKTHYECKUE 3AHATHS, O0bem yacoB YpoBenb
pa3aesioB U TeM caMoCTOsITe/IbHAsA padoTa o0yualoumxcs, KypcoBasi padbora (IpoeKr) (eciu OCBOEHUS
npeoycmMompeHul)
1 2 3 4
Tema 1.1. OcnoBHble | Coodeporcanue yuebHo20 mamepuana 12
MOHATHSA M 3aKOHBI | OcHOBHBIE NOHATHS XUMUH. BemectBo. AToM. Mosnekyna. XuMU4eCcKUil 3JIEMEHT. AJIIOTPOTIHSL.
XUMUH [Ipoctele u cnoxxHbIe BemecTBa. KauecTBEHHbBIN U KOJIMYECTBEHHBIM COCTAB BEILIECTB. ) 1

XuMmuyeckue 3Haku U GopMysbl. OTHOCUTEIbHBIE aTOMHAs! U MOJIEKYJISIPHAs MacChl.
KonnuectBo BemiecTna.

OcHoBHbI€ 3aKOHBI XUMHUH. CTEXHOMETPHS. 3aKOH COXPAaHEHHS MacChl

BEIIIECTB. 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYPHI. 2 1
3akoH ABOTaJpo U CIEICTBUS UX HETO

Ilpakxmuueckoe 3anamue Nel « Boruucienue omHocumenvbHou u MOIEKVIAPHOU MACCHL ) 1
seujecmeaa; MaccoBoll 00U XUMUUECKO20 2IeMeHmd N0 OpMYYy COCOUHEHUSI) »

Ilpakmuuecxoe 3auamue Ne2. Pewienue 3a0au no meme «Cmexuomempuyeckue 3aKoOHbl XUMuuy. 2 1
Ilpakmuuecxoe 3anamue Ne3 Pewenue pacuemnwvix 3a0ay (¢ UCno1b308aHUeM NOHAMUL 4 1

KOIU4ecmsa 8euiecmaea, Maccol, 00vem, MOIAPHbIL 00bem)

Tema 2. Cooepotcanue yuebHo2o mamepuana 42 1

Teopernueckue
OCHOBbI XUMHUH

2.1. CoBpeMeHHbIE MPEACTABIIEHHUS 0 CTPOEHUH aToMa.

CTpoeHue IEKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB MEPBbIX YEThIPEX MEPHOJIOB: S-,p-,d-
3JIEMEHTOB. DKCIIEpPUMEHTAIbHbIE JJOKA3aTeIbCTBA CI0KHOCTU CTpOoeHHs aToMOB. CTpoeHue 4 1
sIIEP M DJIGKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX 3JIeMEeHTOB 1-4 neproaoB [1C3. M3oTomsl.
Panuycel aToMOB, UX nepuoanyYecKue n3MeHeHus B cucreMe XJ. OCHOBHOE U BO30YKJIECHHOE
COCTOSTHUE aTOMOB.

2.2 .Ilepuoauyecknii 3aKOH U MepHOHYECKAsI CHCTeMa XUuMHYecKuXx 3j1emeHToB I U. 4 1
MenpaesaeeBa

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX COSAMHEHUI 1O EPUOIaM U TPYIIIIAM.
OO01as XxapakTepUCTUKA METAJIOB TJIABHBIX NOATPYMII 1-3 TPyMN B CBSA3U C UX MOJIOKEHUEM B
MEePHOTUIECKON CUCTeMe XuMHuueckux anemeHToB [[.1. MenneneeBa u 0coOEHHOCTIMU
CTPOEHHUS UX aTOMOB. XapaKTepPUCTUKA MEPEXOIHBIX AJIEMEHTOB - MEJIH, IMHKA, XpPOMa, JKeJle3a
10 UX IOJIOKEHUIO B IIEPUOJIMUECKON CUCTEME XUMUUYECKuX 3iieMeHToB J[.M. MenneneeBa u
0COOCHHOCTSIMU CTpOeHHsI UX aToMoB. OO0I1ast XapaKTepUCTHKA HEMETAJUIOB TJIABHBIX MOATPYII




4-6 rpynn xummuueckux nemenToB 1.1, MenaeneeBa 1 0COOCHHOCTSIMU CTPOSHUS X aTOMOB.

2.3. XumMnyeckas CBfi3b U CTPOEHHE BelleCTBA.

KoBanenTHast XuMu4eckas CBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MBbI 00pa30BaHHUSL.
XapakTepUCTUKN KOBAJIEHTHOM CBSI3U ( MOJISIPHOCTD U SHEPrus cBsi3n). MloHHas CBSA3b.
Merannuueckas cBsi3b. BogopoaHas cBs3b. DNEKTPOOTPHULIATEILHOCTh. CTEIEHb OKUCICHUS U
BAJICHTHOCTb XMMHUYECKUX 3JIEMEHTOB. BelecTsa MOJIEKYIIIPHOIO U HEMOJIEKYJIIPHOTO
CTPOCHHSL.

2.4.XumMnueckasi peakums.

Knaccugukanus XuMHIeCKIX peakuii B Heopranndeckoid. CKOpOCTh peakiuu, e€ 3aBUCUMOCTh
OT pa3nu4HbIX GakTopoB. OOpaTUMbIe 1 HEOOPATUMBIE XUMUYECKUE PEAKIINH. XUMHUYECKOE
paBHOBecHe. CMelleHne XuMuyeckoro pasHoBecus. [loa neficTBueM pazaudHbIX (PaKTOPOB.
DNEeKTPOIUTHYECKAs JUCCOLMALUS JIEKTPOJIUTOB B BOJHBIX pacTBOpax. CHiIbHbIE U ci1alble
aneKTposuThl. Peaknus nonHoro oomena. I'maponus conei.

Cpena BOJHBIX pacTBOPOB: KUCIasl, HEUTpaabHas, ENoYHas. Peakius okucauTenbHo-
BOCCTAHOBHTEIIbHBIE.

Ilpakmuuecxoe 3anamue Ne5 Hanucanue 21eKmpOoHHBIX U 2NEKMPOHHO-2papuyeckux ¢opmyn
9/1eMEHMO08

IIpakxmuueckoe 3anamue Ne6 Xapakxmepucmuka XuMuuecko2o 31eMeHma no e20 no10HCeHUI0 8
nepuooutecKoll cucmeme xumuueckux snemenmos /.M. Menoeneesa.

Ilpakmuuecxoe 3auamue Ne7 Dnekmpounas koughueypayus amoma.Pacnpedenenue snekmponos
8 amomax 1eMeHmos.

Ilpakmuuecxoe 3auamue Ne§ Ycmanosnenue 3asucumocmu mexicoy nojodxceHuem 8 madbauye u
ceolicmeamu, onpeoeenue demMeHma no INeKmpoHHOU hopmyiie, cocmasieHue 31eKMpPOoHHOU
Gdopmynvt amomos

Ilpakmuuecroe 3anamue Ne9 Xumuueckas cesazo. CmpoeHue MoJeKybl

Ilpakmuueckoe 3ansamue Nel() Hownnas césa3b u ee xapakmepucmuxu.

Ilpakxmuueckoe 3ansmue Nell Kosanenmmuas c6s3b u ee Xapakmepucmurxu.

IIpaxmuuecxoe 3anamue Noel2 Onpedenenue 6uoa cesa3u u MexaHu3Mvl ee 00pazo08aHus

Ipaxmuuecxoe 3anamue Nel3 Cocmagnenue ¢hopmyn coeOunenuil no 8a1eHmMHOCMU U CIeneHu
OKUCTeHUs

NN DN NN

Ipaxmuuecxoe 3anamue Nel4 Cocmagnenue ¢oopmyn OuHapHuix coeOuHenuti no cmeneHu
OKUCTIeHUS DJIeMEeHMO8 U onpeoesieHue CmeneHy OKUCIIeHUss N0 popmynam coeOuneHul.

IIpaxmuuecxoe 3anamue Nel5 Daxmopul, erusaowue Ha CKOPOCHb XUMUYECKOU Peakyul.

IIpaxmuueckoe 3anamue Nel6 Cumewenue Xumuiecko2o pagHoGecus

N

IIpakmuuecxkoe sanamue Ne 17 Koumponvnas paboma no npotideHnvim memam




Tema 3. Cooeporcanue yuedbnoeo mamepuna 14 1
Heoprannueckas

XUMHS
Knaccugpurayus neopeanuueckux seujecms. 4 1
Homenxnamypa neopeanuyeckux eeujecms (mpusuanvHas u mexicoyHapoonas). XapakmepHvle
XuMudeckue ceoucmea NPoCmMulx eujecms
- Memanios: WeioyHblX, Wel04H03eMeNbHbIX, AIOMUHUS, NEPEXOOHbIX MEMAllo8 - Meou, YUHKA,
Xpoma, dxceneza. XapakmepHule XUMuyeckue c80UCmMea npoCmblX 6euiecms HeMemaios.
8000p00A, 2AN102eH08, KUCI0pOOd, cepbl, azoma, gocpopa, yerepooa, KpemHusl.
Xapakmepnvie Xumuueckue c80lUcCmea OKCUO08: OCHOBHBIX, AMPOMEPHBIX, KUCTIOMHDBIX.
Xapaxmephvie xumuueckue ceolcmea 0OCHO8AHUU U AMPOMEPHBIX 2UOPOKCUO08. XapaKkmepHble
Xumudeckue ceoucmea Kuciom. Xapaxmepmuvie XuMuieckue ceoucmea conel: cpeoHux, KUCIbiXx,
OCHOBHBIX; KOMNIEKCHbIX (Ha npumepe cOeOUHeHUti AntOMUHUS U YUHKA).
Bzaumocesssy pasnuunvlx K1accos Heopeanuyeckux eeujecms.
Ilpakmuuecroe 3anamue Nel'l [lonyuenue u ceovicmea kuciom. Pacuem pH 6 pacmeopax 5 1
CUTbHBIX U CIaObIX KUCIOM U OCHOBAHULL.
Ipaxmuuecxoe 3ansmue Nol19 Ionyuenue u ceoticmea oKcuoos. 2 1
Ilpaxmuueckoe 3ansmue 20 [lonyuenue u ceoticmea coneu
Ilpakmuuecxoe 3auamue Ne2l Peuwenue 3a0au «C80UCMBA OCHOBHBIX KIACCO8 BEUJECMB) 2 1
Ilpakmuuecxoe 3auamue Ne 22.lmoezosas koumponvHas paboma no npoudeHHbIM memam 2 1
Bcero:
JAudpepeHIupoBaHHBIN 3a4eT 66

JUst XapaKTepUCTHKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepHaa HCIOIb3YIOTCS CIeAyIoNne 0003HAaUeHHUS:

1. — o3HaKOMHUTENBHBIN (Y3HABaHUE paHee H3Y4EHHBIX 00BEKTOB, CBOICTB);

2. — penPOAYKTUBHBIH (BBIIOJIHEHUE JIEATEINEHOCTH 10 00pa3ily, HHCTPYKIIMH WM MO PYKOBOJICTBOM)

3. — IPOAYKTUBHBIHN (IJITAHUPOBAHUE H CAMOCTOSATEIBHOE BHIIIOJTHEHHE JIEATEIbHOCTH, PElIeHHe POOJIEMHBIX 3a1a4)
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3. YCJIOBUSA PEAJIM3AIIUU PABOYEM TIPOIT'PAMMBI YUEBHOM

3.1. TpeGoBaHHsA K MUHUMAJIbHOMY MaTepPUAJIbHO-TEXHNYECKOMY 00ecre4eHHI0

Peanuzauust mporpaMMbl AMCIHUIUIMHBI TpeOyeT Hajlnuue KaOWHETa XUMHUYECKUX
JTUCIUIUINH.

O6opynoBanue ydeOHOro KaOWHETa: HWHTEpAKTUBHAas JOCKa, MapKepHas JJ0cCKa,
XUMHUKO-1a00paTopHas OoCyAa, XUMUUECKHE PEaKTUBBL, Ja00OpaTOpHOE 000OPYJOBaHUE U
npuOOpbl, TAOJIULIBI, BUACODUIBMBI, YYEOHBIE CTOJIBI, CTYIbSI.

3.2. UndopmannonHoe odecnevyeHne o0yueHus

Ilepeuens PEKOMEHOYeMbIX yueonvix u3zoanuit, Humepnem-pecypcos,
00NONHUMENbHOU TUMEPANLYPbI.

OcHognvle ucmounuKu:
1. Kypun A.A. Xumus 10-11 xmaccel: y4eOHHMK myig 001I€00pa30oBaTEIbHBIX
opranuzauuii: 6a3oBbeiil ypoBeHb: / A.A. XKypun. — M.: Ilpocsemienue, 2019 -175c.

2. 3ypabssa  C.D., Jlysun A.Il. Opranudeckas Xumus. YYHOHUK IS
(dapMareBTUYECKUX YUUITUIL U KOJUISIKEH: ISl CTYJIEHTOB YUPEKACHUM CpeTHEro
npodeccruonanpHoro oopazosanus: C.O. 3ypabsH, A.Il. Jly3un ; mox pen. H.A.
TroxaBkuHOM.-MockBa: [ DOTAP-Menua, 2016. -383c.

JononnumensHvle uCMOYHUKU'
1. Tabpuensa O.C. Xumwus 10 xmacc. ba3oBelii  ypoBeHb: YUeOHUK IS
oOpazoBarenbHbIX yupexaeauil./O.C.I"abpuensa —M.: Ipoda, 2015.-191c.

2. I'abpuensu O.C. Xummss 11 xmacc. ba3oBelii  ypoBeHb: YUYeOHUK IS
oOpazoBarenpHbIX yupexaeauil./O.C.I"abpuensa —M.: [Ipoda, 2014.-223 c.

3. Epoxun 10. M., KoBameBa W. b. Xumus nns mpodeccuit U creruaibHOCTEN
TEXHHYECKOTO W ECTECTBEHHO-HAy4yHOro mpoduieil: y4eOHWK I  CTYI.
yapexaeHuit cpes. mpod. oopazoBanus. — M., 2014.

1. Epoxun 1O. M. Xumusa: 3agauv W yhnpaxkHeHus: y4yeO. mocodue s CTy/I.
yapexaeHuit cpes. mpod. odpazoBanus. — M., 2014.

2. Epoxun FO.M. COOpHHK TECTOBBIX 3aJaHUI MO XUMUU: y4eO. mocoOre Il CTYI.
Yupexaenuit cpea. npod. oopazoBanus. — M., 2014.

3. T'abpuensa O. C., OctpoymoB U. TI'., CmagxoB C. A., Jlopodeea H.M.

[TpakTukym: yueb. [Tocobue s cTyn. yapexaeHui cpe. npod. odpazoBaHus. —
M., 2014.
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I'abpuenssa O. C., OctpoymoB W. I'., CrnagkoB C. A. Xumus: nocodbue s
noaroroBku k EI'D: yueb.mocoOue s CTyaA. YUYpexAeHUM cpen. mnpod.
obOpazoBanusa. — M., 2014. TI'abpuensu O. C., JlbicoBa I'. I'. Xumus. Tectsi,
3a/laud W YIOpaXXHEHUs: yde0.mocodue isl CTyI. YUpPekKIEHU cpel. mnpod.
obOpazoBanus. — M., 2014

IIporpammuoe o0ecnieuenue 1 MHTEepHET-pecypehbl
www.pvg.mK.ru
www.hemi.wallst.ru
www.alhimikov.net
www.chem.msu.su
www.enauki.ru
www.1september.ru
www.hvsh.ru
www.hij,ru
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4. KOHTPOJIb M OLHEHKA PE3YJBLTATOB OCBOEHMS
JTUCHUATNIUHBI

Kontpons u© oOlleHKa pe3ylbTaToOB

OCBOCHUA

y4eOHOW  JAUCIHUTLIIMHBI

OCYHICCTBIIACTCA IMPEIIOAABATCIIEM B IIPOLECCC INPOBCACHUSA IMPAKTHYCCKHX SaHHTHﬁ,

KOHTPOJIBHBIX  padoT,
3a1aHuN.

a TaKXKC BbIIIOJITHCHUSA O6y‘laIOH_II/IMI/IC$I HHANBUAYAJIbHBIX

Pe3yabTaThl 00yuyeHus (mMpeaMeTHbIE Pe3yJibTaThl)

@D opMBbI U METObI KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00y4YeHUs

B pe3yabTaTe oCBOeHHSI TUCUHMILIMHBI O0y4darommiicst

JOJIJKEH NMPOAEeMOHCTPUPOBATH npeaMeTHbIE
pe3yJbTaThl OCBOCHUS yueOHoii JMUCHUAIIAHDbI
"Xumua':

- c(popMHpPOBAaHHOCTh MPEICTABIEHUN O MECT€ XUMHUHU B
COBPEMEHHOM HAaydyHON KapTHHE MUpPA; NOHUMAaHUE POJIH
XUMHH B (POPMHpPOBAHMM Kpyro3opa U (pyHKIHMOHAIBLHOM
IPaMOTHOCTH 4YeJIOBE€KAa JJsi PEIICHHUs NPAKTUYECKUX
3aza4;

Tekymui KOHTPOJIb:
- B YCTHOM WJIM MMCbMEHHOMN

(opwme;

- BJIQJICHHUEC OCHOBOIIOJararoniuMmn XUMHUYCCKUMHU
MMOHATUAMHU, TCOPUAMH, 3aKOHAMHU W 3aKOHOMCEPHOCTSAMMU,
YBEPEHHOE TOJIb30BaHUE XUMHUYECKOW TEPMHUHOJIOTHEN WU
CHMBOJIHKOM;

Texkymuil KOHTPOJIb:

- B YCTHOU WJIM MUCBMEHHOU (opme;
- TECTUPOBAHUE;

- IPOCMOTP U OIIEHKA OTYETOB IO
MPaKTUYECKUM paboTam

- BIIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHUS,
UCTIONB3yeMBIMH B XHMHUHU: HAONIOJICHHE, OIHUCAHNE,
W3MEpPEHHE, OKCIIEPUMEHT; yMEHHEe  00pabaThIBaTh,
OOBSICHATH PE3YJIbTaThl MPOBEACHHBIX OMBITOB W JENATh
BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MPHMEHSTH METOIbI
MO3HAHMUS TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;

Tekylmuii KOHTPOJIb:
- B YCTHOH WJIM MUCbMEHHOU (opMme;
- TECTUPOBAHUE;
- IPOCMOTP M OIIEHKA OTYETOB 11O
MPaKTHYECKUM paboTam

- c(opMHUPOBAaHHOCTh YMEHHs JaBaTh KOJUYECTBEHHBIC
OILICHKH U MPOBOJUTH PACUeThl IO XUMUYECKUM (hopMyliaM
U ypaBHEHUSIM;

Tekylmuii KOHTPOJIb:

- B YCTHOH WJIM MUCBbMEHHOU (opMme;
- TECTUPOBAHHUE;

- IPOCMOT) U OLIEHKA OTYETOB MO
MPAKTHYECKUM paboTam

- BJIAJICHHUC IIpaBHJIaMUd TCXHUKHU 0e30macHOCTH Ipu
HCIIOJIB30BAHNHU XUMHWYCCKHUX BCIICCTB,

Tekyluii KOHTPOJIb: - B YCTHOU (opme,
HAOII0/ICHNE 32 BHIMOJTHEHUEM
MPAKTHYECKUX padboT

- c(opMHUPOBAHHOCTH  COOCTBEHHOW  MO3UIMH  TIO
OTHOIICHUIO K XUMHYECKOH MH(POpMAIH, MOTy4aeMoi 13
pa3HbIX UCTOYHHUKOB;

Texymuii KOHTPOJIb:
- B YCTHOW WJIM TMCbMEHHON

dbopme

- AJIA o6yqa10mﬂxc;1 C OI'PAaHUYCHHBIMU BO3MOKHOCTSIMU
3A0POBBA OBJIAAICHUEC OCHOBHBIMU JOCTYIITHBIMU MCTOJaMU
HAaYYHOT'O IO3HAHU;

Tekymun KOHTPOJIb:
- B YCTHOM WJIM IMCBbMEHHOM

dbopme
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®opMbI M METOABI KOHTPOJISI U OLICHKH Pe3yJIbTATOB 00y4eHHUs J0KHbI IIO3BOJIATH IPOBEPATH Y 00yYAIOIIMXCH He
TOJBKO ¢(hOPMUPOBAHHOCTH NPEAMETHBIX Pe3yJIbTATOB, HO U Pa3BUTHE JUYHOCTHBIX U METANIPeAMETHBIX Pe3y/1bTAaTOB

o0yueHust

Pe3y.]'ll>TaTbl (J'II/I‘-IHOCTHI)IC H MeTal’lpe]IMeTHI)Ie)

OcCHOBHBbIE OKA3aTEJH OI[EHKH
pe3yabTarta

(I)OpMI)I H METOAbI KOHTPOJIA U
O CHKH

JIMYHOCTHBIE PEe3VJbTAThI

- pOCCI/II\/JICKafl rpaxxaaHCKasd HACHTHUYHOCTD, IIATPUOTU3M, YBAXKCHUC K

CBOEMY HApOJ1y, YyBCTBO OTBETCTBEHHOCTH Iepen PonuHoi,
rOpJOCTh 3a CBOM KpaH, CBOIO PoauHYy, IPOIIIOE U HACTOSIIEE

MHOTOHAIMOHAIbHOTO Hapoda Poccun, yBaxkeHHe rocy1apCTBEHHBIX

CUMBOJIOB (Tep0, ¢uiar, TMMH);
- HPaBCTBEHHOE CO3HAHUE U MOBEJCHNE HA OCHOBE YCBOCHUS
00I11e4eI0BEYECKHX LIEHHOCTEH;

- TIPOSIBJIEHUE TPAKIaHCTBEHHOCTH,
NaTpUOTU3MA;
- 3HaHME UCTOPUU CBOEU CTPaHBI;

JACMOHCTpalus MOBECACHUA, 10 CTOMHOI'O

rpaxxaanuHa PO

WHTepnperanus pe3yapTaToB
HaOJII0/IEHNH 3a IESATEIbHOCTBIO
00yyJaroIerocs B IpoLecce OCBOCHUS
00pa3oBaTeNIbHOI MpOrpamMmbl

- Fpa)KHaHCKaH IIO3UNHUA KaK aKTUBHOT'O 1 OTBETCTBCHHOT'O YJICHA
POCCHIICKOTO O0IIECTBA, OCO3HAIOIIECTO CBOU KOHCTUTYITUOHHBIC
IpaBa ¥ 00s13aHHOCTH, YBAXKAIOIIETO 3aKOH M IMPaBOTIOPSIOK,
00J1a1a101TIET0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
MPUHUMAFOIIETO TPAJAUIIMOHHBIC HAIIMOHAIBHBIC U
oOI1eYeI0BeUeCKUe TYMaHUCTHUCCKIE U IGMOKPATHUCCKUE
LIEHHOCTH;

- TOTOBHOCTH K CiyxeHH0 OTeuecTBy, €ro 3auure;

- IPOSIBJICHNE aKTUBHOM KM3HEHHOMN
MO3UIINH;

- IPOSIBJICHUE YBAKECHUS K
HallMOHAJIBHBIM U KYJIbTYPHBIM
TpaguuusaM HapoJ0B PD;

- YBOKEHHE OOIICUYETIOBEYCCKUX H
JIEMOKPATUYECKUX [IEHHOCTEH
JIEMOHCTpAIUs TOTOBHOCTH K
HCIOJHESHUIO BOMHCKOTO JI0JTra

WNHTepnperanus pe3yapTaToB
HaAOJI0ICHUH 32 1eATEIbHOCTHIO
oOyuJarolerocs B Mpolecce OCBOCHUs
00pa3oBaTEIHbHON MPOTPAMMBI.
CBOEBpeMEHHOCTh TOCTAHOBKU Ha
BOMHCKHH ydeT Habmonenue 3a
peanuzanuei npodeccuoHanIbHbIX
3HAHUN BO BPEMsI TPOXOKICHUS
yueOHBIX cOOpOB

- ¢(OpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
MPAKTUKHA, OCHOBAHHOTO HA JINAJIOTE KYJIbTYp, a TAKIKE Pa3THUHBIX
(dbopM 00IIECTBEHHOTO CO3HAHMS, OCO3HAHKE CBOET0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

- IeMOHCTpaIus copMHUPOBAHHOCTU
MHUPOBO33PEHHUSI, OTBEUYAIOILETO
COBPEMEHHBIM PEAIUsM;

- IPOsIBJIEHHE OOIIIECTBEHHOTO
CO3HAHHS;

WuTepnpeTanus pe3ylbTaToB
HaOJIr0/IeHNH 3a IS TeTbHOCTBIO
o0yyaroIerocst B po1ecce OCBOCHUS
00pa3oBaTeIbHON MPOTrpaMMBlI.




- cpopMHUPOBAHHOCTH OCHOB CAMOPA3BHUTHS U CAMOBOCITUTAHHSI B
COOTBETCTBUU C 00IIEYECIIOBEYCCKIUMH [IEHHOCTSIMH U UcallaMy
IPaXXIaHCKOTO 00IIECTBAa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOU JEATEIBHOCTH;

- BOCIIMTAHHOCTH U TAKTUYHOCTD,
ACMOHCTpalusa TOTOBHOCTH K
CaMOCTOSITEJIbHON, TBOPYECKOU
JeATEIbHOCTH

- TOJIEPAHTHOE CO3HAHME U TTOBEJCHUE B MOJIMKYJITYPHOM MHPE,
TOTOBHOCTH U CIIOCOOHOCTEH BECTH AraJior ¢ Apyrumu JIrOAbMHU,
JOCTUI'aTh B HEM B3aUMOIIOHUMAaHUs, HAXOJUTh O6IIII/I€ el u
COTpyAHHNYATb IJId UX JOCTHIKCHUS, CIIOCOOHOCTH IMPOTUBOCTOATH
HJICOJIOTHUH KCTPEMHU3Ma, HallMOHATN3Ma, KCeHO(PoOuH,
AUCKpUMHHALWU 110 CONUAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAJIbHBIM IMPpU3HAaKaM 1 JPYTYUM HETAaTHUBHBIM COLIMAJIbHBIM
SIBJICHUSAM,

- HaBBIKU COTPYAHHUYCCTBA CO CBEPCTHHUKAMH, J€TbMH MJIaJIICTO
BO3pacTa, B3pOCJIbIMHU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIeA0BATEIIbCKOM, MPOSKTHON M APYTUX BHIAX
NesITeNIbHOCTH;

- B3aMMO/ICHCTBHE C 00YJaIOINMHUCS U
nmpenoaaBaTeiIdMH1 B XO0A€ O6y‘-ICHI/I$[ Ha
OCHOBE HOPM JICJIOBOTO OOIIICHHUS;

- COTPYAHUYECTBO CO CBEPCTHUKAMHU U
npenoaaBaTejIsiMu IMPU BBIIIOJITHCHUH
Pa3IMYHOTO POJa ACATEIHHOCTH.

WHTepnperanus pe3yapTaToB
HaOJI0ICHUH 32 1EATEIbHOCTHIO
o0yuJarolerocs B MpoLecce 0CBOEHUs
00pa3oBaTeNIbHOI MporpaMmbl
VYyacTue B KOJUIEKTUBHBIX
MEPOTPUATHUSIX, TPOBOIUMBIX Ha
Pa3IMYHbIX YPOBHSX

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHHUI0, Ha MPOTSHKCHUHU BCEH JKU3HM, CO3HATEIIBHOC
OTHOIIICHHE K HEITPEPHIBHOMY 00Pa30BAHHIO KaK yYCIOBHIO
YCIEMHOHN MpopeCCHOHATBHON U 00IIEeCTBEHHOM e TSIILHOCTH;

- IEMOHCTpAIUS JKETaHUs YYUThCS;

- CO3HATEIbHOE OTHOILIEHUE K
poI0JDKeHHI0 oOpa3zoBanus B BY3e;
- IJTAHUPOBAHUE MOBBIIICHUS
JIMYHOCTHOTO U KBaJM(UKALMOHHOTO
YPOBHSI.

WuTepnperanus pe3yabTaToB
HaAOJI0ICHUH 32 AeATEIbHOCTHIO
o0yuarolerocs B MpoLecce 0CBOSHUS
00pa3oBaTeNbHOI MPOTrpaMMBbl.

- OCTETHYECKOE OTHOILIEHHE K MHUpY, BKJIIOYas 3CTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPUECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHUIA;

- OILCHKa IIPOAYKTOB HAYYHOIO U
TCXHHUYCCKOI'O TBOPUYCCTBA,
O6II_IGCTB6HHLIX OTHOM@HHﬁ;

criopTa,

TBopueckue u uccaea0BaTeIbCKUe
POEKTHl MeponpusTus 1o
OIaroycTpoicTBY TEPPUTOPUH
KOJIIe/Ka U MUKpOopaiioHa

- [PUHATUC W peain3alud LIECHHOCTEM 300POBOTO H 0€30I1aCHOT0

- TOTOBHOCTH BECTH 3J0pOBBIA 00pa3

CHOpTI/IBHO-MaCCOBHe MCPOIIPUATHA




obpaza MOTPEOHOCTH B buznueckom
CaMOCOBCPIICHCTBOBAHUHN, 3aHATHAX CHOpTI/IBHO'O3I[OpOBI/ITeHBHOI>’I

KYypEeHHUS,

JKU3HU,

NESITETLHOCTBIO,
YIOTPEOICHUS AJIKOTOJIsl, HAPKOTHKOB;

HCIIPUATHC BPCAHLIX ITPUBBIYCK:

- OepekHOe, OTBETCTBEHHOE U KOMIICTCHTHOE OTHOIICHHE K
(U3HYECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY,
TaK U APYTrux J'IIO)ICfI, YMCHHE OKa3bIBaTh IMCPBYIO ITOMOIIb,

JKU3HU;
- 3aHATUA B CIIOPTUBHBIX CCKIUAX,

- OTKa3 OT KYypeHHus, YIOTpeOIeHHS
AJIKOTOJIA

- 3a00Ta 0 CBOEM 3JI0POBBE U 310POBBE
OKPYKAIOIIHX;

OKa3aHue NEPBOU MMOMOIIN

JIHu 310pOBBS

- OCO3HAHHBIN BBIOOP Oymymel mpodeccuu 1 BOZMOKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUTAHOB; OTHOIICHHUE K
poheCCHOHANTBHON JIEATETFHOCTH KaK BO3MOKHOCTH y4acCTHs B
pEIIeHUH JTMYHBIX, 00IECTBEHHBIX, TOCYIAPCTBEHHBIX,
00IIIeHAIIMOHATBHBIX TTPOOJIEM;

- IEMOHCTpaIHsI HHTepeca K Oyaymeit
npodeccuu;

- BBIOOp ¥ IPUMEHEHHUE METOJIOB U
croco0o0B perIeHus
npo¢eCCHOHANIBHBIX 3a/a4;

- AKTUBHOCTh 1 UHUIIUATUBHOCTH B
nporiecce OCBOCHUS
po(eCCHOHATTLHON e TEILHOCTH;

- y4acTHe B CTYICHYECKUX
KOH(EpEeHIHIX, TPOCKTaX,
npo(eCCHOHATBHBIX KOHKYPCAX H T.II.

3aHATHS HA
MEXTUCIIATITMHAPHBIX Kypcax
poeCCUOHATBHBIX MOTyJIeH
HaOironenue 3a IeCTBUAMUA B
MPOIIeCcCe MPOXOKACHUS yaeOHOM
MPAKTUKH TBOPYECKUE TIPOCKTHI

- cOPMHPOBAHHOCTH YKOJIOTUIYECKOTO MBIIIJICHUS, TOHUMaHUS
BIIUSIHUS COLIMAIBHO-DKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE
MPUPOJHOMN U COIIMATILHOM CPEIbI;

-IIPHOOPETEHHE OTBITA YKOJIOTO-HAMPABICHHOM JCSITCIIBHOCTH;

- 9KOJIOTMYECKOE MUPOBO33PEHHUE;
- 3HaHHE OCHOB PaIlOHAIBHOTO
IIPUPOIOTIONIB30BAHUS U OXPaHbl
MPUPOJIbI

Meponpustus o 6J1aroycTpoicTBy
TEPPUTOPUH KOJUIEIKAa U MUKpOpaiioHa
DKOJIOTUYECKHE U UCCIIEeI0BATENIbCKHE
MIPOEKTHI

- OTBCTCTBCHHOC OTHOLMICHHEC K CO3JaHHUIO CCMBbU Ha OCHOBC
OCO3HAaHHOTO MMPUHATHUA LIEHHOCTEHN ceMeHOM KHN3HH,

- YBAXKCHUC K CEMEHMHBIM OCHHOCTAM,
- OTBECTCTBCHHOC OTHOIIICHUC K
CO3JaHUI0 CCMbH

BueknaccHile MCPOIIPpUATHUA,
MOCBSILIEHHBIE HHCTUTYTY CCMbHU.




MeTanpeaMeTHbIE Pe3VbTAThI

- YMEHHUE CaMOCTOATEIbHO ONPEACIIATh LENH ACATEIbHOCTU U
COCTAaBJIATH IUIAHbI JEATEIBHOCTH; CAMOCTOSTEIBHO OCYILECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIE€ATEIBHOCTD; UCIIOJIb30BATh
BCE BO3MOKHBIE PECYPCHI ISl JOCTHKEHHUSI IOCTABICHHBIX LIEJIEH U
peain3anyy IJIaHOB JIETEIbHOCTH; BIOMPATh YCHEIIHbIE CTPAaTEruu
B PA3JINYHBIX CUTYALMIX;

- OpraHu3alus cCaMOCTOSITENIbHBIX
3aHATUHN B XOJI€ U3Y4CHUS
00111€00pa30BaTENbHBIX AUCIUILINH;
TUTAHUPOBAHUS COOCTBCHHOM
JESITENIbHOCTH;

- OCYIIECTBJIEHUE KOHTPOJIS U
KOPPEKTUPOBKHU CBOEH JESITEIbHOCTH;

- HCII0JIb30BAHUE PA3IUYHBIX PECYPCOB
JUISL TOCTUKEHUS TIOCTABJICHHBIX LIETIeil;
- BBIOOp U MPUMEHEHHE Pa3IMUHBIX
METOJIOB ¥ CIIOCOOOB pelIeHUs 3a/1a4

KonTtpons rpaduka BeImoHEHHS
WH/IMBUYaJIbHOM CaMOCTOSTEIIbHOM
paboThl 00yJarOIIETOCS

OTKpBITHIE 3aIUTHI POEKTHBIX paboT
DKcrepTHas OlEHKa BHIIOJTHEHHUS
MPAKTUYECKUX padoT

- YMEHHE NMPOAYKTUBHO 00IAThCS ¥ B3aUMO/IEHCTBOBATH B IpoIiecce
COBMECTHOH ACATCIIBHOCTH, YUUTBIBATH MMO3UIIUHN JAPYTUX
YYaCTHUKOB JIEATEILHOCTH, 3PPEKTUBHO pa3peniaTh KOHMIUKTHI,

- IEMOHCTpAIMs KOMMYHHKATHBHBIX
CIOCOOHOCTEM;

- IPOBEJICHUE AUCKYCCUI U JHAJIOTOB,
YYUTHIBASI TIO3UITUIO IPYTHX
YY9aCTHUKOB JIESTEILHOCTH;

- aQpryMEHTHPOBAHHBIN TT000P
croco0oB paspenieHus: KOHMIUKTHBIX
CUTYalUi

HaGmronenue 3a posibro 00y4aromerocs
B IpyImie

- BJIaICHUC HaBbIKaMU H03HaBaTeJ'IBHOI71, y‘IG6HO-
HCCHGHOB&TCHBCKOﬁ u HpOCKTHOﬁ JCATCIIbHOCTH, HABBIKaAMU
paspCICHUs HpO6J'IeM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIbHOMY ITIOUCKY MCTOIOB PCIICHUS ITPAKTUYCCKUX 3a/1a4,
IIPUMCHCHHUIO PA3JIMYHBIX MCTOA0OB IMO3HAHM,

- IGMOHCTpAIs CIIOCOOHOCTEN K
y4eOHO-HCCIIeI0BATEIbCKON U
MIPOCKTHOM IeATEIILHOCTH;

- BBIOOP M HCITOJIB30BAHUE PA3TUIHBIX
METOJIOB pEIICHUS MPAKTUUECKUX
3a1a4;

- MIOHUMAaHUEe U IPUHSITHE
OTBETCTBEHHOCTH 3a MPEIOKEHHBIE
penieHus

DKcrnepTHas OIICHKA BBITIOJTHCHHS
npakThudeckux padbotr CeMuHapbl
Y4eOHO-TTpakTHYeCKHe KOH(PEPSHITUN
Konkypcel Onumnuaast




- TOTOBHOCTH M CIIOCOOHOCTH K CAaMOCTOSITEIIbHOW HH(OPMAIIMOHHO-
II03HABATENIbHOM JEATEIbHOCTH, BIIaJICHUE HAaBbIKAMU MOJTyYEHUS
He00X0AMMOH HH(POPMALIUU U3 CIOBAPEH Pa3HBIX THIIOB, YMEHUE
OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(POPMALINH,
KPUTHYECKH OIICHUBATH M HHTEPIPETHPOBATH HHPOPMALIHUIO,
[IOJIy4aEMYI0 U3 PA3IMYHBIX UICTOYHUKOB;

- YMEHHE HUCII0JIb30BaTh CPEICTBA NH(OOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHosorui (ganee - UKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33/1a4 C
cobioieHreM TpeOOBaHUM IPrOHOMHKH, TEXHUKU O€30TIaCHOCTH,
TUTHEHBI, pecypcocOepekeH s, MPaBOBBIX U STUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30TacHOCTH;

- 3¢ pekTHBHBIN TOUCK HEOOXOAUMOH
uHpOpMAIINH;

- HCTIIOJIb30BAHNE PA3THYHBIX
WUCTOYHUKOB UH(POPMAITUH, BKITFOUAs
AIIEKTPOHHBIE;

- IEMOHCTpAIHS CIIOCOOHOCTH
CaMOCTOSATEIBHO UCIIOIB30BATh
HE0OXOAUMYI0 HH(HOPMAITUIO TSt
BBITIOJTHEHHSI YUEOHBIX 3a/1a4;

- coOJroieHre TEXHUKN 0€3011acHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX W ATHUYECKUX HOPM, HOPM
MH(GOPMaLMOHHON GE30MaCHOCTH.

[ToaroroBka pedepaTos, TOKIAIOB,
coobmenuii Mcnonp3zoBanue
SJICKTPOHHBIX UCTOYHHKOB.
HabGnronenue 3a HaBbIKaM# pabOTHI B
rJ100aJIbHBIX, KOPIOPATUBHBIX U
JIOKAQJIBHBIX I/IH(i)OpMaIII/IOHHI)IX CCTHX.

- YMEHHE OIpeesITh Ha3HauUeHUE U PYHKIIUU PA3TUIHBIX

- ¢(hOpMUPOBAHHOCTD MPECTABICHUN O
pa3IMYHBIX CONMANTBHBIX HHCTUTYTAX U

JlenoBbIie UrPHI - MOIETTUPOBAHUE
COIMAJIBHBIX U MPO(eCcCHOHANBHBIX

COITMAIbHBIX HHCTUTYTOB; uX QYHKIUAX B 00IIECTBE (MHCTUTYTE CUTYaIi.

CeMbH, HHCTUTYTE 00pa30BaHUs,

WHCTUTYTE 3/IpaBOOXPAHCHUS,

WHCTUTYTE TOCYIapCTBEHHOM BJIACTH,

WHCTUTYTE MMapliaMeHTapu3Ma,

WHCTUTYTE YAaCTHON COOCTBEHHOCTH,

WHCTUTYTE PEJIUTHH U T. 11.)
- YMEHHE CaMOCTOSTCIIFHO OIICHWBaTh M TPUHUMATh PEIICHHUS, | - JIEMOHCTpAIHSI cniocobHoctH | MHTEpriperaus pe3yJIbTaTOB
OTIPENICNISAIONINE CTPATETUIO MOBEICHHS, C YYETOM TPAKIAHCKHX U | CAMOCTOSTEIBHO JlaBaTh OIICHKY | HaOJIOICHUI 3a JIeSITEIIbHOCTBIO
HPaBCTBEHHBIX IIEHHOCTEH; CUTYaIlMU ¥ HAXOJUTh BBIXOJ U3 HeE; oOyuarorierocss B IpoIEecce OCBOCHUS

- camoaHaiu3 u KOppeKIUs | 00pa3oBaTeNbHON MPOrPaMMBbI

pe3yapTaTOB COOCTBEHHON PabOTHI




- BJIQ/ICHUE SI3bIKOBBIMU CPEJICTBAMHU - YMEHUE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3PEHHSI, HCIOJIb30BaTh a/ICKBATHbIE
SI3BIKOBBIE CPEJICTBA;

- BJIaJICHUE HaBBIKAMHU TTO3HABATEIILHON pe(ICKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JICUCTBUN M MBICIUTEIBHBIX MTPOIIECCOB, UX
pe3ynbTaTOB M OCHOBAHMM, TPAHUI] CBOCTO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATEIBHBIX 33]1a4 M CPEJICTB UX JIOCTHHKCHUS

- ACMOHCTpaluus JJIOTUIHOCTHU U
TOYHOCTH U3JIOKCHUA CO6CTBCHHOﬁ
TOYKH 3pCHHUA U BIIAACHUA A3BIKOBBIMU
CpeACTBaMu;

- aJICKBaTHO OIICHUBATH CBOIO
COOCTBEHHYIO JI€ATEILHOCTb,
AHAJIM3UPOBATH U A€JIaTh IPABUJIbHBIC
BBIBO/IbI

WHuTepnperanus pe3yabTaToB
HaOJII0IEHUH 3a IeATEIbHOCTBIO
00yuJaroIerocs B IpoLecce OCBOCHUS
00pa3oBaTeNIbHON MpOrpamMmbl




1.1. dDoHj oLleHOYHBIX CPEACTB IJISl IPOBeAeHUS MPOMEKYTOYHOM
arrecTaluy 0O0y4YaromMXcs 1Mo y4eOHoi JUCHHMIINHE

Iloka3aTen U KpUTEpUU OLICHMBAHUSA KOMIIETeHIUI
Ilokazarenu U KpUTEpUM OLEHUBAHUS KOMIIETCHIMM, ONMMCAHUE LKA COAEPIKATCS
B IPUJIOKEHUU 1.

KOHTpOJ]])H])Ie H TECTOBbIC 3aJJaHUSA
KOHTpOJIBHBIC N TCCTOBBIC 3alaHUS COACPKATCA B IIPUITOKCHUHN 1.

MeTtoanyeckue MaTepUaJIbI

Meroanueckue MaTepuabl, ONPEIEISIIOINE TPOLEAYPbl OLICHUBAHUS 3HAHUH,
YMEHHH, XapaKTepu3yolux (opMUPOBAHUE KOMIIETEHIIUHI, ColepKaTCs B
IPWIOKEHUH 1.



IMPUJIOKEHME 1

1.1. ®opma npoMe:KyTOYHOM aTTeCTALUM:
HuddepenunpoBannsiii 3auet (1cemectp)

Ne cemecTpa

q)OprI l'lpOMe)KyTO‘lHOﬁ aTreCranuu. (I)opMa MnmpoBEaACHUS.

YcTHBIA QpOHTANBHBINA, HHIUBUIYATBHBIN OMIPOC, ITo TexymuM OLIEHKaM.

MIPaKTUYECKUE 3aHITHSL, Ja00paTOpHbIE paObOTHI,

1 MIPOBEPOYHBIE PaOOTHI, KOHTPOJBHBIE PAOOTHI.
JuddepenunanbHbIi 3a4eT VYeTHbIM onpoc
1.2. Cucrema oueHWBaHMSA Pe3yJbTATOB BbINOJHEHUS 3aJaHUI

IIpouenypa naud.3avera ycTaHABIMBAET YPOBEHb C(HOPMUPOBAHHOCTH
CIEAYIOIUX YMEHMM M YCBOGHMS CIHEAYIOIIMX 3HaHUW (10 MaTtepuany,
nu3ydyaeMoMy B Bcemy Kypcy [IpeamMeromM onieHKH OCBOCHUST yUeOHOM MUCIIUTIUTHHBI
(V) sBnstorcss ymeHusi U 3HaHUs. KOHTpOJIb M OIEHKA ATUX JAUAAKTHUYCCKUX

CANHHUIL] OCYIICCTBJIATOTCA C UCIIOJIB30BAHUCM CIICAYIOIIUX q)OpM n MCTOOB:

Tadauua 1. @opMbl U METOAbI KOHTPOJISI U OLEHKH TMIAKTHYECKUX eTUHHUIL

Pe3yabTarsl 00yyeHus

@DopMBbI U METOIBI
KOHTPOJISl M OLleHKH
pe3yJbTAaTOB 00y4YeHUsI

HaumenoBanue
OILIEHOYHOI0 CpeACTBA

Juunocmnuix
- YyBCTBO TOPJIOCTH U YBOKCHHS K WNuTtepnperanus - BOCIIMTAHHOCTH U
HMCTOPHUH M JIOCTHIKECHHUSAM OTCUCCTBCHHOM pe3yabTaTOB HAOMIOAEHUH 32 | TAKTUYHOCTH;
XUMHUYECKON HAYKU; XUMUYECKH JIEATEIIBHOCTHIO

I'paMOTHOC IIOBCACHUC B
HpO(bGCCI/IOHaJIbHOﬁ JCATCIIBHOCTH U B
6LITy IIpu O6paH_ICHI/II/I C XUMHWYCCKUMH
BCIICCTBAMHU, MaTCpUuajlaMi U IIPpOLECCaMU;

oOyuarolerocs B rmporecce
OCBOEHHUS 00pa30BaTEIbHOM
POrpPaMMBbI

JACMOHCTpanus rOTOBHOCTHU
K CaMOCTOHTeHBHOﬁ,
TBOp‘lCCKOﬁ ACATCIIBHOCTHU

- TOTOBHOCTH K MPOJIOJDKEHUIO
00pa30BaHuUs U NOBBIIIEHUS
KBaJTM(HUKAUK B U30paHHOMN
pohecCHOHATBHON AEATEIBHOCTU U
00BEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

TBopueckue u

UCCIIEI0BATEIIbCKUE
IIPOEKTHI MeponpusaTs 1o
651aroycTpoicTBy
TEPPUTOPUU KOJUIEIKA U
MHUKpOpanoHa

- IJTAHUPOBaHUE
MIOBBIIICHUS JITYHOCTHOTO
U KBaTH()UKAITUOHHOTO
YPOBHSI, y4acThe B
npodeccnoHamTbHBIX
KOH(EpPEHIHSIX, CEMUHapax




- YMEHHE UCIIO0JIB30BATh JOCTUKEHUS
COBPEMEHHOM XUMHUYECKON HAYKU U
XUMUYECKUX TEXHOJIOTUHN JUIsl [IOBBIIIECHUS

VYuyacTie B KOJUIEKTUBHBIX
MEPOTIPUSITHSIX,
MIPOBOJIMMBIX Ha Pa3JIMYHBIX

- OLIEHKAa IIPOJYKTOB
HAay4YHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIOPTA,

COOCTBEHHOTO MHTEJUIEKTYaIbHOTO YPOBHSX 00I1eCTBEHHBIX
pa3BUTHS B BEIOPAHHOM OTHOILICHH;
podecCHOHABHON IeATEIFHOCTH;

Memanpeomemmnuvix
- HCTIOJIb30BAHNE PA3TIMYHBIX BUIOB DKcrepTHas OIEHKa - OpraHM3anus

ITO3HABATENBHOU JEATEIBHOCTH U
OCHOBHBIX HHTEJUIEKTYAIbHBIX OTepanuit
(mocTaHOBKM 3ajjauu, aHAJIM3a U CUHTE3a,
CpaBHEHHUS, 0000IIEHUS, CUCTEMATU3AIIHH,
MIOMCKa aHAJIOTOB, (POpMyIHpOBaHUS
BBIBOJIOB), JUISI pEIICHUS TOCTABIEHHOM
3aJjauu, MPUMEHEHNE OCHOBHBIX METO/IOB
no3HaHus (HaOMI0IeHUs, HAYYHOTO
AKCTIEPUMEHTA), ISl H3y9EeHUS Pa3IMIHBIX
CTOPOH XUMHUYECKUX OOBEKTOB U
MIPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XOAUMOCTb CTAJIKUBAThCS B
npodeccuoHabHOU chepe;

- HCTIOJIb30BAHHE PA3IMYHBIX HCTOYHHKOB
IUTSL TIOJTY9EHUST XUMHYECKOW WH(OpMAInH,
- YMEHHUE OLIEHUTH €€ IOCTOBEPHOCTh IS
JTOCTH)KEHUS XOPOIINX PE3yJIbTaTOB B
npodeccuoHanbHOU chepe;

BBIIIOJTHCHHSA MPAKTUYCCKUX
pabot CeMuHapbl

Konkypcbr Onummnuasi

CaMOCTOSATEIILHBIX 3aHATHH
B X0JI€ I/13y‘I€HI/I${
00111€00pa30BaTEIHHBIX
JUCHUIIINH,
TJIaHUPOBAHUS
coOCTBeHHOU
JIeITEIIbHOCTH;

- OCYIIECTBIICHUE
KOHTPOJISI U
KOPPEKTUPOBKH CBOEH
JESTEIIBHOCTH;

- UCHOJIL30BaHHE
Pa3IUYHBIX PECYPCOB IS
JIOCTHIKCHUS
IMOCTaBJICHHBIX IIEJICH;

- BBIOOp W TPUMEHECHHE
pa3IMYHBIX ~ METOJOB U
croco6oB peIIeHus
MOCTaBJICHHBIX 3214

Ilpeomemmnuvix
- cOpMHUPOBAHHOCTH PECTABICHUI O WuTepriperanus - BBIOOD U HCIIOJIb30BaHUE
MECTE XUMHUU B COBPEMEHHOW HAy4HOM pe3yabTaTOB HAOMIOICHUH 32 | pa3IMYHBIX METOJOB
KapTHUHE MHpa; TOHUMaHUE POJIU XUMHH B | JESTEIbHOCTHIO peIIeHUs TPAKTHIECKUX

(dbopMUpPOBaHUU KPYTro30pa 1
(GYHKIMOHATIBHON TPAMOTHOCTH YEJIOBEKA
JUISL peLIeHNs IPaKTHYEeCKUX 3a/ay;

oOyyarorierocs B mpoiecce
OCBOEHHMsI 00pa30BaTEIbHOM
POTrpaMMBbI

3a/1ad4;

- BIIaJIeHHE OCHOBOIIOJIaralonnuMHu
XUMHUUYECKUMU TIOHATHUAMU, TEOPUSAMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE XUMUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

[ToaroroBka pedepaTos,
JIOKJIa0B, COOOIIEHUIH

- IMOHCTpAIHs
crocoOHOCTeH K yueOHo-
UCCIIEN0BATEIBCKON U
NPOEKTHOM JIeSTeITHHOCTH;




- BIIQJICHUE OCHOBHBIMH METOJIaMHU
HAYYHOTO TIO3HAHMS, UCTIOJIb3YEMbIMU B
XUMUH: HaOJIOJICHUEM, OITUCAHUECM,
U3MEpPEHHUEM, SIKCIIEPUMEHTOM; YMCHUE
00pabaTtbIBaTh, OOBSICHATH PE3yIbTATHI
MPOBEICHHBIX OTIBITOB U JICJIaTh BBIBOJIBI,
TOTOBHOCTbH U CIIOCOOHOCTD MIPUMEHSTh
METO/IbI IO3HAHMS TIPU PEIICHUN
NPaKTHYECKHUX 33]1ay;

Hcnonbp3oBanue
3JI€KTpOHHLIX HCTOYHHUKOB.

- IEMOHCTpaIus
CIIOCOOHOCTH
CaMOCTOSITEIbHO
HCII0JIb30BaTh
HEOOXOUMYIO
uH(pOpPMAaLIUIO IS
BBITIOJTHEHHSI
IIOCTABJIEHHBIX Y4€OHBIX
3ajad;

- c(pOpMHUPOBAHHOCTh YMEHUS JaBaTh
KOJINYECTBEHHBIE OLICHKU U IIPOU3BOINUTH
pacueTsl 0 XUMUYECKUM GopMysiaM U
YPaBHEHUSM;

Habmronenne 3a HaBbIKAMH
paboThI B III00ATBHBIX,
KOPIIOPaTHBHBIX H
JIOKAJIbHBIX
UH(POPMAITMOHHBIX CETSX.

- 9 PeKTUBHBIN MOUCK
Heo0X0uMOoM
uH(pOopMaLnu;

- BJIaICHUC IpaBHUJIaMU TEXHUKHU
0€30MaCHOCTH MPHU KUCIIOTH30BAHUH
XUMUYECKUX BEIECTB;

Y4eOHO-TpaKTHIECKUE
KOH(pepeHInH

- COOIIOIEHNE TEXHUKHU
0€30IMaCHOCTH, TUTHCHBI,
pecypcocOepekeHusl,
MIPABOBBIX M ATHYCCKUX
HOPM, HOPM
nH(pOpMaITMOHHON
0€30TaCHOCTH.

- chOpPMHUPOBAHHOCTHh COOCTBEHHOM
MO3UIIMH IO OTHOIICHHUIO K XUMUYECKOH
WHGpOPMAIIHH, TTOTy4aeMOH U3 Pa3HBIX
HCTOYHHKOB.

Habmronenue 3a posbio
oOyuarolerocs B rpyre

- HCTIOJIb30BaHUE
Pa3IMYHbBIX HCTOYHUKOB
uH(pOpMaLKH, BKIIOYast
AIIEKTPOHHBIE;

Pe3yabTaTnl 00y4yeHust

(oCBOCHHBIC YMEHUS,
YCBOCHHBbIE 3HAHUS)

®opMbI 1 METO/AbI KOHTPOJIS U
OlIeHKH Pe3yJIbTATOB 00y4eHHUs

HanmeHoBanue o1eHOYHOI 0
cpeacTsa

YMerTh:

Ha3bIBATh: U3YUCHHBIE
BeIIeCcTBa 1O
«TPUBHUAIIBHOW» WUIIU
MEXKIYHApOIHOM
HOMEHKJIaTypam

- OLICHKa MHAMBHIYyaJIbHOTO W/HUJIH
(pOHTAIBHOTO YCTHOTO OIpoca
TEKYILEro KOHTPOJIS 3HAHUM;

- OLIEHKA BBITNIOJHEHMS 3alaHUH 110
WHAWBUYAIbHBIM KapTOUYKaM-3aaHHsIM
MIPOBEPOYHBIX padoT;

- OLICHKA BBIIIOJIHCHHUA KOHTPOJIbHBIX

KonTtposnbHble paboThI;

I/IH,I[I/IBI/I)IyaJ'IBHLIe KapTOYKH -
3alaHuA TPOBCPOIHBIX pa60T 8(Y)
TemaM: «OCHOBHBIC IOHITUS B
3aKOHbI XUMHHN)),

«Kiaccudukarys HeopraHu4eCKuxX




pabot Ne 1-4;

- OLICHKA BBIIIOJHEHUS 3aJaHUI
MPAKTUYECKUX 3aHATHUH ;

- orieHKa qu¢GepeHIUPOBAHHOTO
3a4era 1o JUCIUILIHHE.

COCIMHECHMI U UX CBOMCTBaY,
«XUMHYECKUE PEAKLIUNY,
«MeTaibl 1 HEMETaJlIbD,

«OCHOBHBIE TTOHATHUS
OPraHuYeCcKO XUMHUHU U TEOPHUS
CTPOCHHS OPraHUYECKUX
COCAUHCHUI,

«YTIeBOJOPOABI U UX MPUPOJTHBIE
HUCTOYHUKNY,

«Kucnopoaconep:xariue
OPraHuYeCcKUe COCTUMHEHU;

[TpakTnyeckue 3aHATHS;

NunuBuyanbHble KAPTOYKU —
3amanus nudQepeHImpoBaHHOTO
3ayeTa.

(bpoHTATBHBIN OMPOC B MpOIECCe
MPOBEACHUS TPAKTHIECKUX;

SaHﬂTHﬁ, OIICHKA TECCTOBBIX KOHTPOJIA
nepea NpaKTUUYCCKUM 3aHATHCM,

HuddepenunpoBanHbIii 3a4eT

TectupoBanue.

TecTbl

IIpoBoaNTH:

CaMOCTOSITEIILHBIH MTOUCK
XUMHUUYECKOH HH(OPMALIIH C
UCIIOJIb30BaHUEM
Pa3INYHBIX UCTOYHHKOB
(Hay4qHO-TIOTYJISIPHBIX
U3IaHUH, KOMITBIOTEPHBIX
0a3 JaHHBIX, PECYPCOB
WuTepHera);

HCIIOJIB30BaTh
KOMITbIOTEPHBIE
TEXHOJIOTUH 7151 00pabOTKU
U Tiepeaud XUMHYECKON
uHpOpMaIIHU U ee
MIpE/ICTaBJICHUS B
pa3nuYHbIX (hopMax;

OIIEHKA 3aIlUTHI pedepara B popme
JOKJIa/1a

onenka 3amutel CPC B opme
KOHCIIEKTa, JOKJIaaa




PelIaTh:pacyeTHRIC 3a/1a91
0 XUMUYECKUM (POopMyIam
U ypaBHEHUSIM

OIICHKA IMPOBEPOYHOMN paOOTHI

[IpakTrueckoe 3aHsATHE.
WNunuBunyanbHble KAPTOUYKH
3a/laHUs Ha PELICHUE 3a/a4.

3HATH:

Ba)KHelIlIMe XHMMHYeCKHe
NMOHATUA

(pOHTANBHBIN YCTHBIN OTIPOC;
TECTOBbIE, IPOBEPOYHBIE PaOOTHI,

(pOoHTaIBHBIN OMPOC B MPOIIecce
MMPOBCACHUA NPAKTUUCCKUX 3aHSITHU.

KonTpoabHbIE BOIIPOCHL.
[IpakTrueckue 3aHATHS.

NuauBuayanbHble KAPTOUYKU
3a7aHUS 110 TEMAaM.

BaKHeillllIMe BelleCTBA H
MaTepuabl:

OIIEHKa MPOBEPOYHBIX paldoT,

(bpoHTANIBHBIN OTIPOC B TIpOLIECCe
MMPOBCACHUA TPAKTUUCCKUX 3aHSATUN

[IpakTrueckue 3aHATHS.
TectupoBanue,

OIIEHKA BBITIOJTHEHHST padoT.

KPUTEPUU OLIEHKU HA IU®@PEPUHIIUAJIBHOT' O 3AYETA

Kpurtepum oneHku

Onenka IToxa3zaTen oneHKH
OTnn4HO 3 BOITPOCA
Xopo1uio 2 BOITPOCA

Y 10BIIETBOPUTEIBHO 1 BOITPOC
HeynosnerBopurenbHO HE OTBETUJI




1.3. KoHTpPOJIbHO — OLICHOYHBbIE CPeICTBA

3aganmue:
1. CobecenoBanue no Bompocam
2. [IpakTrueckue 3ananus
Bonpocs! k aiupdepeHnnanbHoMy 3a4eTy 10 XUMMH.
1. OcHoBHbIe MOHATHA XMMHUHM. BemecrBo. AtoM. Monekyna. XuMU4YECKU

aneMeHT. Amnotponus. IlpocTteie W clnokHblE BemiecTBa. KadyecTBEHHBIN U
KOJMYECTBEHHBIM  COCTaB  BEHIECTB. XHUMHUYECKHE 3HAaKu U (HOPMYIIBL.
OtHOcHUTENbHASE aTOMHAS U MOJIEKYJIsipHas Macchl. KonmyecTBo BeniecTna.

2. OcHoBHBIE 3aKOHBI XUMHMH. CTeXHMOMETpHUs. 3aKOH COXPAHEHHUS MacChl
BEILIECTB. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB MOJIEKYJISIPHOU CTPYKTYPBI. 3aKOH
ABOTaipo0 " CJICACTBUSI U3 HETO.

3. Crtpoenue aToma. ATOM-CJI0XKHas yacTUIa. Aapo (MpOTOHBI U HEUTPOHBI) U
aNeKTpoHHass o6Oojouka. M3orombl. CTpoeHHME SJIEKTPOHHBIX O00O0JOYEK aTOMOB
AJIEMEHTOB MaJIbIX Tepro/ioB. OCOOEHHOCTH CTPOCHUS DJEKTPOHHBIX O00O0JIOUEK
aTOMOB OOJIBIIMX MEPHOJIOB (IMIEPEXOAHBIX dJIeMeHTOB). [loHsITHE 00 OpOUTANISIX. S-
, p- 1 d-opOuTa K. DICKTPOHHBIC KOHPHUTYPAIIUH ATOMOB XUMHUCCKUX JIEMEHTOB.
4. Iepuoanueckmii 3axkon JI.U. MenaeseeBa. CoBpemeHnHas (popMyIrpoBKa
NEPUOINYECKOTO 3aKOHA. 3HAYEHUE MEPUOAUYECKOr0 3aKOHA M NEPHUOIUYECKOM
cucTteMbl xuMuueckux snemeHtoB J[.MI. MenaeneeBa nis pa3BUTHS HAYKU U
NOHUMAHUSI XUMHUYECKON KapTUHbI Mupa. MoaenupoBaHue MNOCTPOEHUS
[Tepuoandeckoit TaOIUITEI XUMHUYECKUX AJIECMEHTOB.

d. HNonnas xumudveckasi cBsi3b. KaTwoHbl, ux o00pa3oBaHHE U3 aTOMOB B
pe3ynbTate Tpolecca OKHUCIeHUA. AHHOHBI, WX OOpa3oBaHHE W3 aTOMOB B
pe3yibpTaTte IMpouecca BOCCTaHOBIECHUS. HoOHHas CBs3b, Kak CBSI3b MEXIY
KaTUOHAMM W aHMOHAMM 34 CYET JJEKTPOCTATUYECKOTO  MPUTSKECHUS.
Knaccuduxkarus noHOB: O COCTaBy, 3HAKY

6. KoBajieHTHasi XuMHU4YecKas cBsA3b. MexaHu3M 00pa3oBaHUS KOBAJICHTHOU
CBs3M (OOMEHHBI W  JOHOPHO-AKIENTOPHBINA).  DJIEKTPOOTPHUIIATEIBHOCTb.
KoBaneHntHbie mosisipHass U HenoJisApHas CBsA3UM. KpaTHOCTh KOBAJEHTHOW CBS3H.
MonekynsipHble U aTOMHBIE KpHUCTaJUIMUecKue pemieTku. CBOICTBa BEHIECTB C
MOJIEKYJISIPHBIMU U ATOMHBIMH KPUCTAIUIMYECKUMHU PEIIETKAMMU.

7. Mera/uinyeckass cBsI3b. MeTauMyeckass KpUCTaUIMYECKas peElIeTKa |
METAJUIMYECKAS] XUMHUUYECKas! CBsI3b. PU3MUECKUE CBOMCTBA METAIIJIOB.

8. Knaccupuxkanusas  xuMHYeCKHX peakmuid. Peakuum — coenuHeHwus,
pasnoxeHus, 3amenieHus, ooOmena. Karanutuueckue peakuuu. OOpaTtumbie U
HEOOpaTUMbIE  PEaKIMH. ['omoreHHbIe W TETEPOreHHBbIE  PEaKLHH.



DK30TEepMHUYECKHE U SHIOTEPMUYECKHUE peaKUMH. TermnoBor 3(pPeKT XUMHUUECKUX
peakuuii. TepmMoxumMudecKue ypaBHEHUS.

9. OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE peakuuu. CTEneHb OKUCICHUS.
Oxkucnurenb W BOCCTaHOBIEHHME. BoccraHoBuTens U OKucieHue. Merton
ANEKTPOHHOTO  OajmaHca  JJigd  COCTAaBJICHHMS  YpPaBHEHUN  OKUCIHUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH.

10. CkopocTth xuMHYecKMX peaknuil. [loHsATHE O CKOPOCTH XUMHUUYECKUX
peakiuii. 3aBUCUMOCTh CKOPOCTH XMMUYECKUX PEAKINI OT pa3IMuHbIX (PAaKTOPOB:
IPUPOJIbl PEATUPYIOUIMX BEIIECTB, UX KOHIIEHTPALIUU, TEMIIEPATYPbI, IOBEPXHOCTHU
CONPUKOCHOBEHMS U UCIIOJIb30BAHUS KaTaInu3aTOPOB.

11. Bopaa. PacTtBopsl. PacTBopenue. Boma xak pactBoputesb. PacTBopuMocTh
BelleCcTB.  HachlllleHHbIE,  HEHACHILICHHBbIE,  MEPECHIIIEHHbBIE  PACTBOPBI.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JKUJIKOCTEA M TBEPABIX BEHIECTB OT
pasnu4HbIX pakTopoB. MaccoBas 10Ji1 paCTBOPEHHOT'O BEIIECTBA.

12.  DaekTpojauTuyeckasi AUCCOUMALMS. DJICKTPOJHUTBI M HEIJIEKTPOIUTHI.
DNeKTpoauTHYECKas IUCCOLUALINS. MexaHu3MBbl AIEKTPOIUTUIYECKOM
JMCCOLIMAIIAN JIJISI BEILIECTB C PA3IMYHBIMU TUIIAMU XUMUYECKOH CBSI3H.

13. Oxkcuast m ux cpoiictBa. Coneobpasywmue U HecojeoOpasyrolme
okcuabl. OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE OKCUIBI. 3aBUCUMOCTh XapaKTepa
OKCHJIa OT CTENEHU OKHUCIEHUS o0pa3yloliero ero Merauia. XUMUYECKUe
cBOMcTBa OKCUIOB. [lonyueHne oKkCuaoB.

14. OcHoBanmsi M uX cBoiicTBa. OCHOBaHUSA KakK JJIEKTPOIUTHI, UX
KJ1acCU(pUKAIUS TI0 Pa3IUYHBIM ITPU3HAKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUM B
CBETE TEOPHUU BJIEKTPOJIUTHUUYECKON THccOoUHau. Pa3inokeHne HepacTBOPUMBIX B
BojIc OCHOBaHU. OCHOBHBIE CIIOCOOBI TIOJIYYEHHSI OCHOBAHHH.

15.  Kucaotsl u ux cBoiictBa. KHCIOTBI Kak 3JEKTPOJIUTHI, MX KJIacCUBUKAIUS
[0 pa3jIMYHbIM MpPHU3HAKAM. XHWMHUYECKHE CBOWCTBA KHUCJIOT B CBETE TEOPHUU
AIEKTPOIUTHYECKOU JACCOIMALINH. OcobOeHHocTu B3aNMOJECHUCTBUSA
KOHILICHTPHUPOBAHHOM CEpPHOM W a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHBIE
CIIOCOOBI TTOTYYEHUST KHUCIOTHI.

16. Couau u ux cpoiicrBa. Conu kak 3nekTponuthl. Conu cpenHue, KUCible U
OCHOBHbIE. XMMHMUYECKH CBOWCTBA COJIEM B CBETE TEOPUU DIICKTPOJIUTUYECKOU
nucconuainuu. CrocoObl MoaydeHus coyieil. [ uaponus comei.

17. Metaniabl. OcOOEHHOCTH CTPOCHHSI aTOMOB M KpHUCTAIOB. Du3mdeckue
cBoiicTBa MeTauioB. Kiaccubukamusi METauioB IO Pa3IWYHBIM TPU3HAKAM.
XHWMUYECKNE CBOWCTBA METAJUIOB. OJIEKTPOXMMHUUYECKAN PSS HANPSIKCHUN
MetaiioB. Metaimotepmusa.O0miue cnocoOsl nmonyueHuss MetainoB. [lonstue o
MeTtaurypruu. [lupoMertamnyprus, TUAPOMETAILIYPTHS W DICKTPOMETAILTYPIHSL.
CnuaBbl YEPHBIE U IBETHBIE.



18. Hemeramabl. OcoO€HHOCTH CcTpoeHHsI aToMoB. Hemeramnael - mpocThie
BEILIECTBA. 3aBUCUMOCTbH CBOMCTB IaJIOTEHOB OT MX INOJIOKEHHUs B lleprnonnueckon
cucreMe. OKHCIUTEIBHBIE M BOCCTAaHOBUTEIIBHBIE CBOWCTBA HEMETAJIOB B
3aBUCHMOCTH OT UX IOJIOKEHUSA B PANY IIEKTPOOTPULIATEIIBHOCTH.

19. IlIpeamer opranuyeckoi xumud. [IpupogHbie,  HUCKYCCTBEHHbIE
OpraHUYECKUe BEILIECTBA. CpaBHeHue OpraHUYECKUX BEILIECTB c
HEOPraHUYECKMMH. BaneHTHOCTh. XHMMHYECKOE CTPOEHHME KAK  IOPSAOK
COEIMHEHUS aTOMOB B MOJIEKYJIBI IO BaJIEHTHOCTH.

20. Teopusi cTpoeHUusi OpraHumvyeckux coeguHennii A.M. Bbyrtiaeposa.
OCHOBHBIE MOJIOKEHUS TEOPUH XMUMHUYECKOTO CTpoeHUs. M30Mepus U U30MEpHI.
Xumuueckne GopMyIibl U1 MOJIETTH MOJIEKYJI B OpPTaHUYECKON XUMHUH.

21. Kuaaccupuxanus opraHmdecknx BemecTB. Knaccudukaius BeniecTs mo
CTPOEHUIO YIIEPOIHOTO CKelleTa U HAJU4YUIO (YHKIUOHANBHBIX IpyIi. ['omonoru
u romosiorusi. Hauana nomenknarypsl [IUPAC.

22. AJIKaHBbI: TOMOJIOTUYECKHH psJ, H30MEpUs W HOMEHKJIAaTypa aJIkaHoB.
XYUMHUYECKHE CBOMCTBAa allkaHOB (MeTaHa, »JTaHAa): TOpEHHue, 3aMelleHHe,
pazyiokeHue, neruapupoBanue. llpuMeHeHne alkaHOB Ha OCHOBE CBOWCTB.

23. AJIKeHbl. JTWJIEH, €ro TMnojJy4deHue (JAeruapupoBaHUEM  dTaHa,
NEMOoNMMEPU3alMel  TMONMATWIEHAa).  ['OMoJoruyeckui  psia, — U30MEpHS,
HOMEHKJIaTypa aJIKEHOB. XMMUYECKHE CBOMCTBA ATUJIEHA: TOPEHUE, KAUECTBEHHBIC
peakuuu (obeciBeyrMBaHWE OpPOMHOW BOJBI M pacTBOpa IEepMaHraHaTa Kaius),
ruAparamnus, nonumepusanus. [ IpumeHenne 3TuieHa Ha OCHOBE CBOMCTB.

24. AaxuHbl. AueruieH. XHMHYECKHE CBOMCTBAa aleTWICHA: TOpEHHUe,
oOecliBeurBaHNe OPOMHON BOJBI, MPUCOEAMHEHUE XJIOPOBOIOPOIA U THAPATALIHS.
[IpumeneHne aneTuiaeHa Ha OCHOBE CBOWCTB. MeXKiaccoBass H30MEpHS C
aJKaJueHAMU.

25. Juenbl M kKayuyku. [loHsiTHE O aueHaX KakK YrIeBOAOPOJAX C JBYMS
TBOMHBIMU CBsi3sIMU. CONpsKEHHBIC NTUEHbI. XMMUYECKHE CBOMCTBA OyTajaueHa-
1,3 u u3zonpena: obecrBeurnBaHUE OPOMHOW BOJBI U TOJUMEPHU3ALHS B KayIyKH.
HarypanbHbiil U cuHTETHYECKME KayuyyKd. Pe3uHa.

26. Apenbl. beH3zon. XuMHYEeCKHE CBOWCTBA OCH30JIa: TOPCHHE, PEAKIIUH
3amenieHus (rajioreHupoBaHue, HUTpoBaHue). [IpumeHenne OeH3051a Ha OCHOBE
corcTB. IIpupoaHble MCTOYHMKH YrJeBOAOPoaoB. lIpuponnslii ras: cocras,
npuMeHeHue B kadecTBe TorumBa. CoctaB u mepepaborka nedTu. [leperonka
Hedtu. HedrenpomykTsr.

27. Cnuptbl. Ilonyuenue 5sTaHona OpOXKEHHEM TIIOKO3BI M THApATAIACH
stuneHa. ['mapokcunbHas rpynna kak GyHkuuoHanbHasd. [loHsTHE 0 TpeaenbHBIX
OJIHOAQTOMHBIX CHHpPTaX. XHWMHUYECKHME CBOMCTBA JTAaHOJA: B3aUMOJECHUCTBHE C

HaTpueM, 00pa30BaHKE MPOCTHIX U CIOKHBIX 3(PUPOB, OKUCICHUE B ANIbJICTU]I.
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28. ®eHos. PuznyecKkre U XUMUYECKUE CBOMCTBa (peHosa. BzanmHoe BnusiHue
aTOMOB B MOJIEKYJI€ (peHOJIa: B3aUMOICUCTBUE C TUAPOKCHIOM HATPHsI U a30THOM
kuciotoi. [Ipumenenne ¢eHosa Ha OCHOBE €ro CBOMCTB.

29. Auabgermabl. llonarue o0 anpaermpax. AnpierujHas TIpynmna  Kak
¢ynkuumonanbHass.  dopmanbaerusy M €ro  CBOMCTBA:  OKUCJIEHUE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMI CHUPT.
[lonyuyeHne anbAETHIOB OKUCIEHHUEM COOTBETCTBYIOIIMX CHUPTOB. IIpuMeHneHue
(opManperuia Ha OCHOBE €ro CBOMCTB.

30. KapOonoBble kucjaoThl. [loHsTve 0  KapOOHOBBIX  KHCJIOTaXx.
KapOokcunpHas rpymnmna kak GyHKIIMOHaNbHasA. ["'OMOJIOrHYecKuii psii mpeaeabHbIX
OJIHOOCHOBHBIX ~ KapOOHOBbIX  KuCHOT. [lomyuyeHue KapOOHOBBIX  KHUCIOT
OKHUCJICHHEM aJbJIeTUI0B. XUMHUYECKHUE CBOMCTBA YKCYCHOM KHCIOTBI: OOIIHE
CBOMCTBa ¢ MUHEpAJbHBIMU KUCIOTAaMU U peakius stepudukanuu. [Ipumenenne
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB.

31. Cuaoxkuble 3¢upbl 1 xkupbI. [lomydeHue caoxHbIX 3QUPOB peakuen
srepudukanmu. Crnoxhbsie 3pUpbl B IpUpoJie, X 3HaueHue. [Ipumenenue
CJIOXHBIX 3(UPOB HA OCHOBE CBOMCTB. JKUPHI KaKk CIOXKHBIE IPUPHI.
Knaccudukanus xxupoB. XuMu4eckue cBoiicTsa )kupoB. [Ipumenenue. Mepuia.

32.  ¥YruaeBoabl. YTIEBObI, NX KiaccupuKaius. XUMHAYECKUE CBOHCTBA
TJIFOKO3bI: OKUCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT,
cnupToBoe OpoxkeHue. [I[puMeHeHne rIroKo3bl Ha OCHOBE CBOWMCTB. 3HAUCHHE
YIJIE€BOJIOB B JKUBOU MPHUPOJIE U KU3HHU YEIIOBEKA.

33.  Amunbl. [lonsatue 06 amuHaxX. AnudaTrudeckue aMUHBI, UX Kiaccuukamus
Y HOMEHKJIaTypa. AHWINH, KaK OpraHnyeckoe ocHoBaHue. [lonyueHne aHunmHa u3
HUTpOoOeH301a. [I[puMeHeHre aHmIMHA Ha OCHOBE CBOMCTB.

34.  AMHHOKMCJOTBI. AMHUHOKHUCIOTBHI Kak amdoTepHble AUGYHKIIMOHATHHBIC
OpraHuYeCcKUe COCIMHEHUS. XuMu4yecKue CBOKWCTBA AMUHOKUCJIIOT:
B3aMMOJICHCTBUE CO IIEJI0YaMHU, KHCIOTaMH M JApyr C JpyroM (peakuus
nonukoHaeHcauuu). llentugnas cBsa3p W nonunentuael.  [IpuMenenue
AMHHOKHCIJIOT HA OCHOBE CBOMCTB.
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1.4. TunoBble 3aJaHNs AJI51 OLIEHKH OCBOCHUS Y4eOHOM IMCIUIIMHBI

1.4.1 IlpuMepHBIH BAPHAHT TECTOB HA 3AHATHIX

Tect 1. «OCHOBHBIC MOHATHS U 3AKOHBI XUMWW)

Bapuanr 1

1. BBIYMCITUTh OTHOCHUTEIBHBIC MOJIEKYJIIpHBIE Macchl Betects  (Mr)

CJICcOyromnx BCUICCTB:
F9203, CuSOq , HzS, KM nO4, Ca(OH)z, H,O

2. Uemy paBHBI MaccoBbI€ J0JIU (W) DJIEMEHTOB B CIICIYIOLIUX BEIIECTBAX:

NH4, FGQOg, st, H20

3. Pazpenure BemecTBa, (OpMysbl KOTOPHIX MPUBEJICHBI HIXKE, HA MTPOCTHIE U
CJIOXKHBIE:

Zn, HI, CHs0OH, K, CO, Nz H>SO4

4, OHpGIIGJII/ITe BAJICHTHOCTH aTOMOB XUMHWUYECCKUX SJICMCHTOB I10 q)OpMy.HC
BCIICCTBA:

ASsHs, CUO, NzOs, SiOz, CasN,

CocraBbTe Tpaduieckue GopMysIbl 3TUX BEIIECTB.

5. Ilo u3BECTHBIM BaJIEHTHOCTSIM JIEMEHTOB, PACCTABHTE MHJICKCHI B
XUMHUYECKHX (popMyrax CIICIYIOIIHUX BEUIECTB:

AlO (IIl), ClO(VI), HF(), FeCl(l)

6. YpaBHsiiTe claeayomue XUMUISCKUE PEAKIIUN:
a) Na+ Cl,— NaCl
6) P+ O, — P,0Og
B) HO—/ H,+ O,
F) Al + HCI —AICI;+ H;
) KCIO; — KCI+ 0O,
YKaXUTe TUIBI KaXKJI0N PEAKIUH.

7. Onpenenurte maccy (m) :
a) 0,1 monp Hy. 6) 5 momb CO2; B) 1,5 mons CuCOq

8) 3anaua.

Macca 3 Monb BemectBa paBHa 51 r. Uemy paBHbBI MOJIsIpHAst Macca 1
OTHOCHUTEJIbHAsI MOJICKYJISIPHAsI Macca 3TOTrO BeniecTna’?
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Bapuanrt 2

1. BBIYMCITUTh OTHOCHUTEIBHBIC MOJICKYJIIpHBIE Macchl BerectB  (Mr)
CJIEYIOLIUX BEIECTB:

NaZO, MgCO3 , HCl, KzMn207, NH4(OH), CO,
2. Uemy paBHBI MaccoOBBI€ JI0JU (W) DJIEMEHTOB B CJICIYIOLIUX BEIIECTBAX:
COy, NaNOs, HCl, MgCOs

3. Pa3zpenure BemecTBa, (OpMysbl KOTOPHIX MPUBEJIEHBI HIXKE, HA TPOCTHIE U
CJIOXKHBIE:

0., MgO, Ca, Hy CuSO4 KMnOs ZnO

4. Onpexaenure BaICHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB 1O (hopmyie
BELIECTBA!

CH4, KZS, P205, PH3, MggNz, PH3

CocraBbTe rpaduueckre GopMyIbl ITUX BEIIECTB.

5. [Ilo u3BeCTHBIM BaJICHTHOCTSIM DJIEMEHTOB, PACCTABbTE MHACKCHI B
XUMUYECKUX (popMyrax CJIEIYIOIUX BEIIECTB:

HS (1), CaCl(l), MnCI(IV),  AI(NCAIV)

6. YpaBHsiiTe ClIEAYIOINE XUMHUYECKUE PEAKIIUH:
a) Ca+ HCI—CaCl, + H,

6) Al + SAl,S;

B) CaCO; — CaO + CO,

F) Fe + H,O — Fe304+ H»

I[) CH; + 0O, — CO, + H,O

YKaXuTe TUMBI KaXI0U pEaKI1H.

7. Onpenenurte maccy (m) :
a) 2,5 momb Mg.  0) 1,5 mons NaOH; B) 0,5 monp CaO

8) 3anaua.
Macca 2 monb BemiectBa paBHa 20 r. Yemy paBHBI MOJIsIpHAs Macca u
OTHOCHUTEJIbHAsI MOJIEKYJISIpHAs Macca 3TOro BellecTBa’?
Kpurepun ouennBanus padoT:
90 - 100% BoeITTOTHEHHOM PabOTHI(7-8 3amaHmil) — «5»;
70 — 80% BBITOTHEHHOW PabOTHI(5-6 3amanuit) — «4»;
50 — 60% BeIMOTHEHHOU paboThI(3-4 3amanuii) - «3»
Kpurepun ouenku: Kaxnoe 3amanue Tecta oleHUBaeTcss B 2 Oama.
MakcuManbhbiii 6ast 3a Tect 10 6anos.

Tadauna nepesoaa 0a/LI0B B OLIEHKY
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Yucio daiuioB 0-4 6 8 10

OueHka 2 3 4 5

1.4.2. IlpuMepHBI BADHAHT KOHTPOJIbHBIX Pa00T HA 3AHATHAX
KontposbHas padora Ne 1.

BapuanT 1

1.J1aTh XapaKTEepUCTUKY XMMUYECKOTO 3JIEMEHTA 1O €ro nonoxenuto [1CXD JI.1.
Menneneesa

a) Ne 13 0) Nel6

2.3amnmcarh JIEKTPOHHYIO (DOPMYITY M 3JICKTPOHHO-TpaduIecKoe H300paKeHne
2JIEMECHTA M YKa3aTh CEMEHCTBO:
a) Ne 14 0)Ne30

3.ATOM Kakoro sneMenTa umeet Gopmyay: 1522s22p®3s23p®4s'? 3anucars
(GopMyIly ero okcHaa U ruAPOKCHIA, YKa3aTh UX XapakTep. COCTaBUTh YpaBHEHHUS
peaxiuii, TOATBEPsKAAIOLINe UX XUMHUYECKUe CBOHCTBA.

3amauya.
Macca 2 Monb BeniectBa paBHa 20 r. Uemy paBHBI MOJISIpHAsi Macca 1
OTHOCHUTEJIbHAS MOJIEKYJISIpHAsi Macca ATOro BelecTa?

Bapuanr 2

1.JlaTh XapaKTepUCTUKY XUMUYECKOTO 3JIEMEHTA 1o ero nonoxenuto [1ICXD J[. 1.
MenneneeBa
a) Ne 12 0) Nel7

2.3amnmcath AMEKTPOHHYIO (POPMYITY B STIEKTPOHHO-TpadudecKoe n300paxeHue
3JIEMEHTA U yKa3aTh CEMENCTBO:
a) Ne 15 0)Ne28

3.AtoM Kakoro snementa umeet Gopmyny: 1522s22p°3s!? 3anucars Gpopmyny ero
OKCHUJIa ¥ THAPOKCHU/A, yKa3aTh UX XapakTep. COCTABUTh ypaBHEHHs PEaKIHii,
MOATBEPKAAIONINE UX XMMHUECKHE CBOICTRA.

4.HanncaTb reHETUYECKUH PAJl U3 BEIIECTB, HAITKCATh YPABHEHUS PEAKIINH,
yKa3aTh Ha3BaHUS BEIECTB U YCIOBUS TEUCHUSI XUMUUYECKUX peaKkuid. (Harpumep
COCIMHEHUS C AIIOMUHUEM ).
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3anmaya.
Macca 3 monp BemecTBa paBHa 51 r. Uemy paBHBI MOIsIpHas Macca U
OTHOCHUTEJbHAsI MOJIEKYJISIpHAs Macca 3TOro BellecTa?
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