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1. MACHOOPT PABOYEN MTPOIr'PAMMBI YYEBHOM JUCIUITLIUHBI

B/ 09. XUMMUA

1.1. O61acTh NPUMEHEHHUs] IPOTrPAMMBbI

Pabouast mporpamma yueOHOU muctuiiuHbl B 09. «Xumus» sSBIseTCS 4acThiO
OCHOBHOM TpO(eCCHOHATBFHONW 00pa30BaTEeIbHON MPOTPaMMBbl CHEIIHAIMCTOB CPEIHETO
3BeHa (panee-IIIICC3)B coorBerctBuu ¢ ®I'OC mo cneumnanbHocTH CIIO 44.02.02.
«]IpenomaBarenp B HAUAIBHBIX KJIACCAX»

1.2. MecTto y4eOHOM AUCHMILUIMHBI B CTPYKTYpe OCHOBHOI mnpodgeccuoHAIbLHOM
oOpa3oBareabHoii nporpammsbl (ITIICC3):

Hucrumunaab /.09 «Xumus» uzyudaercs B 1 ceMecTpe W OTHOCHUTCS K 0OS3aTEIbHBIM
JUCIUIUIMHAM 0a30BOi YacTu 0011e00pa30BaTEIbLHOTO IIUKJIA.

1.3. Hean u 3amayum y4eOHOM AUCUMINIMHBI — TpPe0OBaHUA K pe3yjbTaTaM
OCBOCHUSA Y4eOHOM IMCIUTIIUHDI:

[Inanupyemblie pe3ysibTaThl OCBOCHUS YUCOHON AUCITUIUIUHBI:
Jluunocmuule pesynomamel:

- c(opMUPOBaHHOCTh OTBETCTBEHHOI'O OTHOIIECHUS K OOyYEHHUIO; TOTOBHOCTH H
CIIOCOOHOCTH CTYJICHTOB K CaMOPAa3BUTHIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHUBAIIUU
K 00yUYEHUIO U MO3HAHMIO;

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOM
NEATEIIBHOCTH;

- UYyBCTBO TOPJAOCTH M YBAXKEHUA K HUCTOPUU M JOCTHKEHUSIM OTECUYECTBEHHOMU
XUMUYECKON HayKd; XUMHUYECKH TPAMOTHOE TIOBEJACHHE B MPOQPECCHOHAIBHON
JIESITETLHOCTH U B OBITY MPU 0OpaIeHUU ¢ XUMUYECKUMU BEIIECTBAMH, MaTepraIaMu U
[pOLIECCaMU;

- TOTOBHOCTh K TMPOJOKCHHIO OOpa3oBaHMsI M TIOBBIINICHUS KBaJIH(PHUKAIUN B
n30paHHON TpodecCHOHANBbHON JeATEIbHOCTH M OOBEKTUBHOE OCO3HaHUE pOJIU
XUMHYECKUX KOMIIETCHIINH B 3TOM;

- YMEHHE UCIIOIBh30BaTh JTIOCTUKEHUSI COBPEMEHHON XMMUYECKOW HAYKH U XUMHYECKUX
TEXHOJIOTMA I TIOBBIMIEHUS COOCTBEHHOTO WHTEIUICKTyaJIbHOTO pAa3BUTHA B
BBIOpaHHOU TTPO(PECCHOHATIEHOM eI TeTbHOCTH;



- YMCHHUC SICHO, TOYHO, I'PAMOTHO M3JIaraTb CBOU MBICJIN B YCTHOﬁ U MMCbMEHHOM pc4n,
IIOHUMAaTh CMBICII MOCTaBJICHHOU 3aa4M, BBICTpaWBaTb aprymcHTaluWio, IIPUBOJUTH
APryMCHTBI U KOHTPAPIrYMCHTBI, - KPUTHYHOCTb MBLIIUJICHHA, BJIAJICHHUC IICPBHUYHLBIMU
HaBBIKaMHU aHaJIn3a 1 KpI/ITI/I‘{HOI?I OLCHKH HOHy‘IaGMOﬁ I/IH(bOpMaHI/II/I;

- Kp€aTUBHOCTb MBIIJICHUS, THUIIUATUBHOCTb U HAXOJYNBOCTD,

Memanpeomemmvle pe3yibmamol.

- WCIOJBb30BAaHUE PA3JIMYHBIX BHJOB IO3HABATCIIBHON JCATCIIBHOCTH M OCHOBHBIX
WHTCIUICKTYalIbHBIX —OIeparnuid (IMOCTaHOBKM 3ajaud, (OPMYJIMPOBAHHS THUIIOTE3,
aHaJM3a W CUHTE3a, CPAaBHEHUS, 0OOOIICHHS, CHCTEMAaTH3AI[H, BBISBICHHUS PUIHHHO-
CJICJICTBEHHBIXCBS3CH, TIOMCKA aHAJIOroB, (DOPMYIMPOBAHUS BBIBOJOB) JUIS PEIICHUS
MOCTABJICHHOW 3a7aud, MPUMCHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (HaOIIOaeHMS,
HAYYHOTO SKCIIEPUMEHTA)JI U3YYCHUS PA3NTUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB H
MPOIECCOB, C  KOTOPHIMH  BO3HHKAeT  HEOOXOAMMOCTh  CTAJIKUBAaThCS B
npodeccuoHanbHOM cdepe;

- HUCIIOJIb30BAHHUE PA3JIMYHBIX MUCTOYHUKOB JUIS MOTYYCHHS] XUMUYECKOW MH(OpMAaInH,
YMEHHE OLIEHUTh €€ JOCTOBEPHOCTh Ui JOCTIDKEHHS XOpOIIWX pe3yJbTaToB B
npodeccuoHabHOM cdepe.

IIpeomemmusbie pezyibmamol:

- c(OpMHUPOBAHHOCTh TPEACTABICHUM O MECT€ XHMHM B COBPEMEHHOW Hay4yHOU
KapTHHE MHpa; TIOHUMAHHE POJIM XUMUU B (POPMHUpPOBAHMM Kpyrozopa u
(yHKIIMOHATHLHOM TPaMOTHOCTH YeJIOBEKA JIJISI PEIICHUs MPAKTUYECKUX 3aJ1ay;

- BJIQJICHUE OCHOBOIIOJIAralOMMMHU XUMHUYECKUMH TTOHSITHUSIMH, TCOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMHM; YBEPEHHOE TMOJIb30BAHUE XUMHUYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOM;

- BJQJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO TO3HAHUS, MCIOJIb3YeMbIMU B XUMHH:
HaOJIIOZICHUEM, OIKMCAHHEM, H3MEpPEHUEM, HKCIIEPUMEHTOM; yMEHHE 00palaThIBaTh,
OOBSACHSATH pe3yJbTaThl MPOBEICHHBIX OMBITOB W JEJIaTb BBIBOJABI, TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSTh METOIbI IO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;

- c(OpPMHUPOBAHHOCTh YMEHHMSI JaBaTh KOJMYECTBEHHbIE OLIEHKM U TPOU3BOJIUTH
pacyeTsl 0 XUMHUYECKUM (pOopMyJiaM U YpaBHEHUSM;

- BJAJICHUE TMPaBUIAMU TEXHUKU OE€30MaCHOCTH TPHU HCIOJB30BAaHUU XUMHYECKUX
BCILIECTB;

- c(hopMHpPOBAHHOCTh COOCTBEHHOM TMO3UIMA 1O OTHOIIEHHWIO K XHUMHYECKOH
nH(popMaIuu, moJry4aeMom 13 pa3HbIX HCTOUHUKOB.



B pe3ynomame oceoenus yuebHOU OUCYURIUHBL 00YYAIOWUILCS OOJIHCEH YMEMb:

- UCIIOJIB30BAaTh pPAa3iM4yHbIC BHUABl II03HABATECIBHOM JCATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYJIbHBIX Oonepanuil (IOCTaHOBKYU 3a/1auu, (OpMYJIUPOBAHMS TUIIOTE3, aHAIN3a
U CHUHTE3a, CpaBHEHMs, OOOOILIEHUS, CHUCTEMAaTU3allid, BBIABICHUS NPUYMHHO-
CJIEICTBEHHBIX CBS3€W, MOMCKA AHAJIOIOB, (HOPMYIMPOBAHUS BBIBOJOB) IJS PELLICHUS
IIOCTABJICHHON 3aJaud, INPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUs (HaOIIOAEHMUS,
HAYYHOTO JKCIEPUMEHTA) ISl U3yUEHHUsS PA3NUYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB H
MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCS B MPOPECCHOHATHLHON

chepe;

- HWCIOJIb30BaTh pPA3JMYHbIE WCTOYHUKU MJIA TOJNyYEHUS XMMHYECKON HHQOpMAIIHH,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTh MJisi JOCTHXKEHHS XOPOIIMX pe3yJlbTaTOB B
npodeccuoHabHOM cdepe.

B pe3ynomame oceoenus yuebHOU OucCyuniunbl 00y4aroWUIcs O0JIHCeH 3HAMD .
- OCHOBHBIE IOHATHUS U 3aKOHBI XUMUH;
- IEPUOANYECKUN 3aKOH;

- KHaCCI/I(bI/IKaI_[I/II/I 1 CBOMCTBA OpPraHUYCCKHUX U HCOPTaHNYCCKHUX COGHHHGHHﬁ.

1.4. PexomeHayeMoe KOJIHYECTBO YacOB Ha OCBOCHHME MPOrpamMMbl Yy4eOHOM

TUCIHUNJIMHBI:

MaKCUMaJIbHOM y4eOHOM Harpy3ku o0ydaroiierocsi 68 4acoB, B TOM YHCIIE:
00s13aTeIBHON ayAUTOPHOM yueOHON HAarpy3Ku oOydJaromierocs 66 4acos.

N3 Hux 22 yaca TeopeTndeckux, 44 yaca NpakTUYECKHX.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUTILIUHBI

2.1. O6beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHOI padoThl

uj y4eOHOo# padoThI Oobvem uacos
MaxkcuMmaJjibHasi ydeOHasi HAarpy3Ka (Bcero) 68
O0s13aTes1bHAsI ayIMTOPHAsI yueOHAasi HATPYy3Ka (Bcero) 66
B TOM YHCJIE:
JIEKITNOHHBIE 3aHATHS 22
IPAKTUYECKHE 3aHITHS 44
Dopma npomexcymounoii ammecmayuu — nudpepeHINpOBaHHBIN 3aUeT







2.2. TemaTu4yecKuii IJIaH U cojiep:xkanue y4eOHoi qucuunianabl BJ1 09. Xumun

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuaJia, J1ad0paTopHble PadOThI M MPAKTUHYECKUE 3AHATHS, O0bem yacon YpoBeHb
pa3aesioB U TeM caMocTosiTeIbHAsA padoTa o0y4yaoImmxcs, KypcoBasi padora (IIpoeKr) (eciu OCBOCHUSA
npeoyCMoOmpeHbsl)
1 2 3 4
Tema 1.1. OcnoBHble | Coodepoicanue yuebHo2o mamepuaid 12 2
MOHSITUS U 3aKOHBI
— OcHoBHbIE TOHATUS XUMUHU. BeniectBo. AToM. Monekyiia. XMMUYECKUH JI€MEHT. AJIJIOTPOIIHS.
[IpocTeie u cnoxubie BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBI COCTAB BELIECTB. 2 2
XuMuyeckue 3Haku U popmyiibl. OTHOCUTEIbHBIE aTOMHASL U MOJIEKYJIIpHAsi MacChl.
KonungecTBo BemecTsa.
OcHoBHbIE 3aKOHBI XUMHUH. CTEXHOMETPHS. 3aKOH COXPAaHEHUS MacChl
BEIIECTB. 3aKOH IMOCTOSIHCTBA COCTABA BEILLECTB MOJIEKYJIIPHOU CTPYKTYPBI. 2 2
3akoH ABOTaJipo U CIEACTBUS UX HETO
Ipaxmuueckoe 3anamue Nel «Bvluucnenue omnocumenbHol u MOJIEKVIAPHOU MACCH 2 5
sewecmaa; Maccosoll 00U XUMULECK020 dJleMeHma no hopmMyny cOeOUHEHUSN Y
Ilpaxmuueckoe 3ansamue Ne2. Pewenue 3a0au no meme «cmexuomempuieckue 3aKoHbl XUMUU. 2 2
Ilpakmuueckoe 3anamue Ne3 Pewenue pacuemnwvix 3a0ay (¢ UCn01b308aHUeM NOHAMUU 5 5
KOJUYeCmead 8eujecmed, Maccol, 00vbem, MOIAPHbIIL 00bem)
Ilpakxmuueckoe 3ansmue Ne4 2
Tema 2. Coodeporcanue yuebnozo mamepuana 40 2
Teopernyeckue
OCHOBBI XHMHH 2.1. CoBpeMeHHbIe NPeICTABIECHHSI O CTPOCHHH ATOMA.
CTpoeHue IEKTPOHHBIX 000JI0UeK aTOMOB JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB: S-,p-,d-
AJIEMEHTOB. DKCIEPUMEHTaIbHbIE JOKA3aTEIbCTBA CII0KHOCTH CTPOEHUs aTOMOB. CTpoeHue 5 5
S7Iep ¥ AJEKTPOHHBIX 000JI04E€K aTOMOB XUMHUYECKUX 31eMeHTOB 1-4 nepuonos [1C3. U3oTomsl.
Panuycel atoMoB, UX nepuoanyeckue u3MeHeHus B cucreMe X3J. OCHOBHOE U BO30YKJIEHHOE
COCTOSTHUE aTOMOB.
2.2.Ilepnoauyeckuii 3aK0H U NEPHOAMYECKAsI CHCTEMAa XUMHUYecKHX djieMeHToB [I.H. 4 2

MenpaeneeBa

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB U UX COEAMHEHUH MO MEepUoAaM U rpymnmam.
OO01mas xapakTepucTHKa METAJUIOB TJIABHBIX TOATPYHH 1-3 TPy B CBSI3U C UX MOJIOKEHUEM B
MEePUOIUIECKON cucTeMe XumMuueckux anemeHToB J[.M. MenneneeBa m ocoOEHHOCTIMU
CTPOEHHUsI X aTOMOB. XapaKTEepPUCTUKA NEPEXOAHBIX JIEMEHTOB - MEJIU, IIMHKA, XpOMa, jKelie3a




10 UX TOJIOKEHHIO B MEPUOIMYECKON cucTemMe XumMuueckux snemenToB /.. Menneneesa u
0COOEHHOCTSIMH CTPOCHHS UX aTOMOB. O0I1as XapaKTepUCTUKA HEMETAJIIOB TJIaBHBIX MOJTPYIII
4-6 rpynn xumudeckux 35eMeHToB JI.M. MenneneeBa 1 0COOCHHOCTSIMU CTPOCHHS UX aTOMOB.

2.3. XumMu4ecKas ¢Bsi3b M CTPOEHHeE BellecTBa.

KoBanenTHas xummueckas CBA3b, €€ PaA3HOBUJIHOCTH U MCXAHNU3MbI 06pa3013aH1/151.
XapaKTepUCTUKU KOBAJICHTHOM CBsA3M ( MOJIAPHOCTD U 3HEprus cBsi3u). loHHas cBA3b.
Mertannuueckast cBsi3b. BonopoaHas cBsi3b. DJIEKTpOOTPULATENBHOCTh. CTENIEHb OKUCIIEHUS U
BAJIEHTHOCTh XUMHUYECKUX AJIEMEHTOB. BelliecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHHUSL.

2.4.XumMnuyeckasi peakmus.

Knaccugukarus XuMrUuecKux peakuuii B Heoprauudeckoid. CKOpocTh peakiuu, e€ 3aBUCUMOCTb
OT pa3au4HbIX pakTopoB. OOpaTuMbIe 1 HEOOPATUMBIE XUMUUECKUE peakui. XUMHUECKOe
paBHOBecue. CMemIeHne XuMIIecKoro papHoBecus. 1o neficTBreM pa3nmn4HbIX (GaKTOPOB.
DNEeKTpOIUTHYECKAs JUCCOLMALINS AIIEKTPOJIUTOB B BOJIHBIX pacTBopax. CUIIbHbBIE U cl1a0ble
AeKTpoduThl. Peakius nonnoro oomena. ['maponus cosnei.

Cpena BOOHBIX pacTBOPOB: KUCHasl, HEUTpalIbHAas, WETOYHAas. Peakius OKMCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE.

Ipaxmuueckoe 3anamue Ne5 Hanucanue 31eKmMpOHHBIX U INeKMPOHHO-2pauyecKux popmyn
9]1eMEeHmo8

Ilpakmuueckoe 3anamue Neb6 Xapakxmepucmuka Xumuuecko20 31eMeHma no €20 NOJONCEeHUIO 8
nepuooudecKkol cucmeme xumuyeckux snemenmos /.1 . Menoeneesa.

Ipakmuueckoe 3auamue Ne7 Dnekmponnas kongueypayus amoma.Pacnpeodenenue 31eKkmponos
6 amomax 1eMeHmos.

Ipaxmuueckoe 3anamue Ne§ Ycmanosnenue 3a8ucumocmu mexcoy noloxceHuem ¢ maoaiuye u
ceoticmeamu, onpeoenenue d1eMeHma no 2J1eKMmpoHHOU opmyne, cocmasienue d1eKmpoHHOU
dopmynst amomos

IIpakmuuecxoe 3auamue Ne9 Xumuueckas cea3b. CmpoeHue MoeKyibl

Ilpakmuuecxoe 3auamue Nel() Homunas cés3e u ee xapakmepucmuxu.

IIpaxmuueckoe 3anamue Nell Kosanenmuas césa3vb u ee Xapakxmepucmuku.

Ilpakmuueckoe 3ansamue Nel2 Onpedenenue 8u0a ce:A3u U MEXaHU3Mbl ee 00pa308aHus

IIpakmuuecxoe 3auamue Nel3 Cocmasnenue popmyn coeouneHuti no 8a1eHmHOCMU U Cenexu
OKUCIeHusl

Ipakmuueckoe 3anamue Nel4 Cocmagnenue popmyn 6UHAPHBIX COEOUHEHUL NO CMeneHU
OKUCTIeHUS DIeMEeHMO8 U onpedesieHue CneneHy OKUCIeHUsl N0 hopmynam coeOuHeHul.

Ilpaxmuueckoe 3ansamue Nel5 @axmopul,erusarowue Ha CKOPOCHb XUMUYECKOU PeaKyuu.




llpakxmuueckoe 3ansmue Nel6 Cmewjenue XuMu4ecko2o pagHo8ecus 2 2
Ilpakmuuecxoe 3ausamue Ne 17 Konmponvras paboma no npouioenHvim memam 2 2
Tema 3. Cooepoicanue yuebHo2o mamepuia 14 2
Heopranuveckas
XUMHS

Knaccugpurayus neopeanuueckux seujecms.

Homenxnamypa neopeanuueckux seujecmes (mpusuaibHas u MelcoyHapooHnas). XapakmepHule
XUMUYecKue ce0UCmaea nPoCmulx 6eujecms

- MEMAN08.: WeloUHbIX, Wel0YHO3EMENbHBIX, ATIOMUHUS, NEPEXOOHBIX MEMALI08 - MeOu, YUHKA,
xpoma, dncenesa. XapaxmepHle XUMUYECKUE CEOUCMEA NPOCMbIX 8EUeCmE HEMEMAILO8.
8000p00a, 2A102eH08, KUCI0pOOd, cepbl, azoma, gocgopa, yenepood, KpemHusl.

Xapaxmepnvle Xumuueckue c8oUCmea OKCUO08: OCHOBHbIX, AMPOMEPHBIX, KUCTOMHBIX.
Xapaxmephvle Xumuyeckue coUCmea 0CHOBAHUU U AMPOMEPHBIX 2UOPOKCUO08. XapakmepHble
XuMuyecKue ceolUcmea Kuciom. Xapakxmepnvle XuMu4eckue c60UCmea coell: CpeOHUX, KUCTbIX,
OCHOBHbIX, KOMNIIEKCHBIX (HA NpuMepe COeOUHEHUT ATIOMUNHUSL U YUHKA).

B3aumocesisb pasnuuHbiX K1acco8 HeopeaHuiecKux 6eujecms.

Ilpakmuueckoe 3anamue NelT [lonyuenue u ceoticmea kuciom. Pacuem pH 6 pacmeopax
CUTIbHBIX U CIAObIX KUCTIOM U OCHOBAHULL.

Ipaxmuueckoe 3ansmue Nel9 Ilonyuenue u c60ticmea OKcuoos.

Ilpakmuueckoe sanamue 20 Ilonyuenue u ceovcmea coneu

IIpakmuuecxoe 3auamue Ne2l Pewenue 3a0a4 «C80UCMBA OCHOBHBIX KIACCO8 BEUieCE)

Ipakmuueckoe 3auamue Ne 22.Hmozoeas konmponvhas paboma no npoudenHviM memam

Bcero:

JudepeHunpoBaHHbIN 3a4eT

Jyist XapaKTepHUCTHKN YPOBHSI OCBOEHHS Y4EOHOT0 MaTepuasia UCIONb3YIOTCS Cileaylolue 0003HaueHHS:

1. — o3HaKOMHTENBHBIN (y3HaBaHHE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTHBHBIH (BBIIIOIHEHNE JIEITEILHOCTH 110 00pasily, MHCTPYKIMN WJIH O PYKOBOJICTBOM)

3. — NIpOJYKTHBHBIH (IIAHUPOBAHUE U CAMOCTOSTEIbHOE BBIMIOJIHEHHUE JICITEIbHOCTH, PElIeHHe POOJIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIM3AIIUA PABOYEN ITPOT' PAMMBI YYEBHOM

3.1. TpedoBaHHsi K MUHUMAJbLHOMY MATePUAJIBLHO-TEXHHYECKOMY 00ecredeHn 0

Peanumzanus mporpaMMbl AUCHUIUIMHBI TPEOYET HATMYME KAOMHETa XUMHUECKUX JUCIUTUINH.

O6opynoBanne y4eOHOro KaOWHETa: WHTEpAaKTHBHAs JOCKAa, MapKepHas JOCKa,  XUMHUKO-
nabopaTopHasi 1Mocya, XUMHUYECKUE PEaKTUBBI, JabopaTOpHOE 000pYJIOBaHUE W MPHOOPHI, TAOIHIIBI,
BUACOPMIBMBI, y4eOHBIE CTOJIBI, CTYJIbSL.

3.2. HudopmanuonHoe odecriedeHne 00ydeHust

Ilepeuenvy  pexkomenoyemvix  yueOnvix uzoanuil, Humepnem-pecypcos, 00nOJIHUMENLHOU
aumepamypel.

Ocnoenble UCMOYHUKU:
1. Kypun A.A. Xumus 10-11 xmaccel: y4yeOHUK uisi 001Ie00pa30oBaTENbHBIX OPTaHU3ALINN:
0a3oBbiil ypoBeHb: / A.A. Xypun. — M.: [Ipoceemenue, 2019 -175c¢.

2. 3ypabsu C.0., Jlysun A.Il. Opranudeckas xumusi. YYHOHUK IS (DapMarleBTHUCCKUX YUUIIHII U
KOJUIEIDKEN: Ui CTYIEHTOB YUpeKIeHHIl cpenHero mpodeccuonambHoro obpazoBanusi: C.0.
3ypabsn, A.IlL Jly3un ; nox pen. H.A. TrokaBkunoi.-Mocka: [DOTAP-Menua, 2016. -383c.

JlonoanumensvHuvle UCMOYHUKU:
1. Tabpuensu O.C. Xumus 10 xnacc. ba3oBbiii ypoBeHb: YueOHHMK A 00pa3oBaTelbHBIX
yupexnenuit./O.C.I'abpuensa —M.: JIpoda, 2015.-191c.

2. T'adpuensa O.C. Xumus 11 kmacc. ba3oBelii ypoBeHb: Y4eOHUK s 0Opa3oBaTeIbHBIX
yupexaenuit./O.C.I'abpuensa —M.: Ipocda, 2014.-223 c.

3. Epoxun 0. M., KoBaneBa M. b. Xumust ans npodeccuii ¥ CenuanbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HaYy4YHOro Mmpoduieil: ydeOHUK Ui CTY. YUPeXACHUN cpel. npod. oOpa3oBaHusl.

— M., 2014.

1. Epoxun 0. M. Xumus: 3agaun u ynpakHeHUs: yued. mocoOue sl CTy. YUPeKICHUM cpe.
npod. obpazosanusi. — M., 2014.

2. Epoxun KO.M. COopHHMK TECTOBBIX 3a/laHUIl M0 XUMUU: y4ed. mocodue Juisd CTyA. YUpexaeHui
cpen. mpod. odpazoBanus. — M., 2014.

3. Tabpuensu O. C., OctpoymoB U. I'., CnankoB C. A., Jopodeea H.M. Ilpaktukym: yueO.

[Tocobue mst cTya. yupexaeHuit cpen. nmpod. oobpazoBanus. — M., 2014.

['abpuensn O. C., OctpoymoB U. I'., CnankoB C. A. Xumus: nocodue st noarotroBku k EI'9:
y4e0.1mocobue st CTy 1. yapexaeHui cpen. mpod. oopazoanus. — M., 2014. T'abpuensa O. C.,
JIsicoBa I'. I'. Xumus. TecTsl, 3a1auu U ynpakHEHHs: ydeO.mocobue A CTyHA. YUpexkJIeHHH
cpen. mpod. obpazoBanus. — M., 2014
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IIporpammuoe odecnnieyenne u UHTepHeT-pecypcbl
www.pvg.mk.ru

www.hemi.wallst.ru
www.alhimikov.net
www.chem.msu.su
www.enauki.ru
www.lseptember.ru
www.hvsh.ru

www.hij,ru
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA

JUCHUTJINHBL

KOHTpOJII) " OIICHKA PE3YJIbTATOB OCBOCHUA y‘-I@6H0fI JAUCHUITIINHBI
OCYHMCCTBIACTCA IPCIIOAAaBaATCIICM B IIPOLUCCCC IMPOBCACHUA ITPAKTUICCKHUX
3aHHTHﬁ, KOHTPOJIBHBIX pa60T, a TaK>KC BBIIIOJTHCHUA O6y‘{aI-OHII/IMI/IC}I

WHJUBUAYJIbHBIX 3aJIaHHM.

Pe3yabTaTrhl 00yueHus (mpeaMeTHbIE pe3yabTaThl)

@opMbI U METOAbI KOHTPOJISI U
OlleHKH pe3yJIbTATOB 00y4eHus!

B pe3yjbTaTeé 0CBOCHHUSA AUCIHUIIJIUHBI oﬁyqalomm‘f[m

JOJIKEH NMPoOJEMOHCTPUPOBATH npeaMeTHbIe
pe3yJabTaThl OCBOCHHUS yueOHOMH JTUCHHILINHBI
"Xumua":

- c¢(OpMUPOBAHHOCTh MPEACTABICHUN O MeCTe XHMHH B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA; MOHUMAHUE DPOJIH
XUMHUU B (POPMHUPOBAHUM KPyro3opa U (PyHKIMOHAIBHOMI
rPaMOTHOCTH 4YEJIOBEKa JJisi PEIICHUs MPAKTUYECKUX
3a/1ay;

Texynui KOHTPOJIb:

- B YCTHOM WJIM IMCbMEHHOMN

hopme;

- BJIAQJEHUE  OCHOBOIOJIATAIOIIMMH  XUMUYECKUMHU
MOHATUSMH, TEOPUSMH, 3aKOHAMH M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TOJIb30BAHUE XUMHUUYECKON TEPMHUHOJOTHEN M

CHMBOJIUKOM;

Tekymmit KOHTPOJIb:
- B YCTHOU WJIM MUCbMEHHOM (hopme;
- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB 110
MPaKTUYECKUM padboTam

- BJIAACHUEC OCHOBHBIMH MCTOAAMHW HAYYHOI'O ITO3HAHUA,

HCIIOJIB3YCMBIMH B XHMUMU: Ha6J'IIOI[€HI/IC, OIIMCaHHCE,

U3MEpEeHHe, OKCIIEpUMEHT;, yMeHue o00pabaThIBaTh,
OOBSICHATH PE3yJibTaThl MPOBEAECHHBIX ONBITOB U JeNaTh
BBIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTb MPUMEHSTH METOJIbI

IMMO3HAHUA IIPU PCHICHUU IMPAKTUUCCKUX 3a1a4;

Texymuii KOHTPOJIb:
- B YCTHOM WJIM MUCHbMEHHOU dopme;
- TECTUPOBAHHUE;

- IPOCMOTP U OLIEHKA OTYETOB IO
NPaKTUYECKUM paboTam

- c(OpMHUPOBAHHOCTh YMEHHUS [aBaTh KOJUYECTBEHHBIC
OLIEHKU U NMPOBOJAUTH pacyeThl 0 XUMHUYECKUM (opMyTIam
U YPaBHEHUSIM;

Texymui KOHTPOIIb:

- B YCTHOM WJIM MTUCBMEHHOU (opme;
- TECTUPOBAHUE;
- IPOCMOTP U OLIEHKA OTYETOB I10

MPAKTUYECKUM paboTam

- BJAaACHUEC IIpaBUJIaMU TEXHHUKHU 0e30macHOCTH npu
HCII0JIB30BaHN XUMHWYECKHX BCIICCTB,

Texymuit KOHTPOJIb: - B YCTHOU (opme,
HaOJIIO€HNE 3a BBIIIOJIHEHHEM
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MPAKTUYECKUX paboT

- chopMUPOBAaHHOCTb  COOCTBEHHOW  IMO3ULMHU IO
OTHOIICHHUIO K XUMUYECKOH MH(pOpMAINH, MOTydyaeMoi U3
Pa3HbIX UICTOYHUKOB;

Tekymuii KOHTPOJIb:

- B YCTHOM WJIM TUCbMEHHOU

dhopme

- AJId O6y‘laIOH.II/IXCSI C OrpaHMYCHHBIMU BO3MOXHOCTAMU
300pOBbEA OBJIAACHHUEC OCHOBHBIMHU JOCTYIIHBIMH METOAaMU
HAay4YHOI'O IIO3HAHUA;

Texyui KOHTPOJIb:

- B YCTHOM WJIM IUCbMEHHOMN

dhopme
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(I)OpMLI U METOAbI KOHTPOJIA X OLIEHKH PE3YyJIbTAaTOB Oﬁy‘leﬂlflﬂ HOJIZKHBI IIO3BOJISITL IIPOBEPATH Y oﬁyqaloumxcn HE
TOJBbKO C(l)OpMHpOBaHHOCTI) NPEAMETHLIX PE3YyJabTaTOB, HO M1 PAa3BUTUEC JIMYHOCTHLIX 1 METAIIPCAMETHLIX PE3YyJabTAaTOB

o0y4eHnst

Pe3yabTaThl (IMYHOCTHBIE U MeTaNpeAMeTHbIE)

OcHOBHbBIE NOKA3aTeJIN OIEHKH
pe3yJabTara

@®opMbI M METOIbI KOHTPOJISI U
OLICHKH

JIMYHOCTHBIE Pe3VJbTAThI

- poccuiicKasi TpaKIaHCKash ICHTUYHOCTD, TATPUOTH3M, YBAKCHHE K
CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Tiepes] PoauHOi,
TOPJIOCTh 3a CBOM Kpai, cBO0 PosiuHy, mpomuioe u HacTosIee
MHOT'OHAI[MOHAJILHOTO HapoJia Poccuu, yBakeHHe TOCyJapCTBEHHBIX
cuMBOJIOB (rep0, dar, rTuMH);

- HpPaBCTBCHHOE CO3HAHME U IOBEJICHUE Ha OCHOBE YCBOCHHSI
00I1IeUeI0BEYSCKUX [IEHHOCTEHH;

- IPOABJICHUC I'PAKAAHCTBCHHOCTH,
IIaTpuoTU3Ma,

- 3HAHUC UCTOPUU CBOCH CTpPaHBbI;

JEMOHCTPALMS [IOBEIECHMS, TOCTOMHOTO
rpaxxaainHa PO

WHTepnperanus pe3ysbTaToB
HaOJI01CHUH 32 1 TebHOCThIO

06yqa10meroc;1 B IIpOLECCC OCBOCHUA

00pa3oBaTeNnbHOI MPOrpaMMbl

- Tpa)KJIaHCKasl MO3UIINS KaK aKTUBHOTO U OTBETCTBEHHOTO UJieHa
pOcCUCKOro 00IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIHOHHBIE
mpaBa 1 00S13aHHOCTH, YBaXKAIOIIETO 3aKOH U MPABOMOPSIIOK,
00J1a1a1011er0 YYBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
HpI/IHI/IMaIOIIICFO Tpa)lI/IHI/IOHHI)IC HAaIIMOHAJIBHBIC N
o0IIeUeIoBeYeCKre TYMaHUCTHYECKHE U JICMOKPATHUSCKUC
[IEHHOCTH;

- T'OTOBHOCTbB K CIIYKCHHUIO OTC‘ICCTBY, €ro 3alIuTe,

- IPOSIBJIEHUE AKTUBHOMN )KU3HEHHOMN
MO3UIUH;

- IPOSIBJIEHUE YBAXKEHUS K
HALIMOHAJIBHBIM U KYJIbTYPHBIM
TpaguuusaM Hapoaos PO;

- YBAKCHHC 06H.IC‘ICJ'IOBC‘ICCKI/IX n
ACMOKPATUYCCKUX LIEHHOCTeH

ACMOHCTpalus rOoTOBHOCTHU K
HMCIIOJTHCHUIO BOMHCKOI'O O0Jira

WuTepnperanys pe3ynbTaToB
HaOI0AeHNH 32 JIeITeNTbHOCThIO

06yqa10meroc;1 B ITpo1iecCce OCBOCHMU

00pa3oBaTeNIbHON MPOTrpamMMBbl.

CBOEBpPEMEHHOCTD IOCTAHOBKY Ha
BOMHCKMI yueT Habmonenue 3a
peanu3anuei mpopecCUuOHATBHBIX
3HAHUU BO BpeMs MTPOXOKICHUS
y4eOHBIX cOOpOB




- chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOI'O HAa JUAJIOTE KYJbTYP, a TAKXKE pa3InUHbIX
(dbopm 001IECTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOETO MECTa B
MOJINKYJIBTYPHOM MUPE;

- chopMHPOBAHHOCTH OCHOB CAaMOPA3BUTHS U CAMOBOCITUTAHUS B
COOTBETCTBHUH C OOIIEUYEITIOBEUSCKIUMH [IEHHOCTSIMH H HJIcaJIaMU
IPakJaHCKOTO OOIIECTBA; TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

- IeMOHCTpaIus cPOpMUPOBAHHOCTU
MHPOBO33PEHHUS, OTBEUYAIOLIETO
COBPEMEHHBIM peausiM;

- IPOSIBJICHHE OOIIECTBEHHOIO
CO3HAHHS,;

- BOCIIMTAHHOCTD U TAKTUYHOCTD,

JEMOHCTPAIIHS TOTOBHOCTH K
CaMOCTOATEJIbHOM, TBOPUECKOM
EATEIbHOCTH

Wurtepriperanus pe3yapTaToB
HaOII0IeHNH 3a AEATeIbHOCTHIO
00y4aroIerocs B MpoLecce OCBOCHUS
00pa30BaTeNIbHON NPOTrpamMMBbl.

- TOJIEPAHTHOE CO3HAHUE U ITOBEJCHUE B MTOJIMKYJIBTYPHOM MUPE,
TOTOBHOCTb U CLIOCOOHOCTH BECTU JUAJIOT C APYTUMHU JIIOJIbMU,
JIOCTUTaTh B HEM B3aMMOIIOHMMAaHHUsI, HAaXOAUTh 00IMeE e U
COTPYJIHUYATH JUIS UX IOCTUKEHUS, CTIOCOOHOCTH TPOTUBOCTOSATH
UJC0JIOTUH 3KCTPEMU3Ma, HallMOHAIN3Ma, KceHopoouu,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEITUTHO3HBIM, PACOBBIM,
HallMOHAIbHBIM IPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIIbHBIM
SIBJICHUSIM;

- HaBbBIKHU COTPYAHUYCCTBA CO CBEPCTHUKAMU, NE€THbMH MJIAAIICTO

BO3pacTa, B3pOCJIbIMU B 06p330BaTCHBHOﬁ, 06H_ICCTBCHHO HOHCBHOﬁ,

y4eOHO-HCCIIeI0BATENIbCKON, TPOEKTHON U APYTUX BUAAX

- B3aUMO/ICHCTBUE C 00yUaIOIIUMHUCS U
npernoaaBaTeiIsgaMi B XOA€ O6y‘~I€HI/I$I Ha
OCHOBE HOPM JICJIOBOTO OOIIECHHS;

- COTPYAHHUYICCTBO CO CBEPCTHUKAMHU U
npenoaaBaTeJIs MU IMPH BBIITOJIHCHUN
PAa3IMIHOTO poJa ACATCIbHOCTH.

WNHTepnperanus pe3ysbTaToB
HaOJII0ACHUH 32 JIeATEIbHOCTBIO
00yuaromerocs B IpoLecce OCBOSHUS
00pa3oBaTeNbHOMN MpOrpaMMbl

VYyacTtue B KOJUIEKTUBHBIX
MEPOTIPUSITHSIX, TPOBOJIUMBIX HA
Pa3IMYHBIX YPOBHSIX




JIeITEIILHOCTH;

- TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHUIO, Ha MPOTSKEHUU BCEH JKHU3HU; CO3HATEIIbLHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BAHUIO KaK YCIOBHIO
YCHEIIHOH MPOPEeCCHOHATBHON 1 00IIECTBEHHOM NeATeIIbHOCTH,

- ACMOHCTpalu KCIAHUA YUUTBCA

- CO3HATEIbHOE OTHOIICHUE K
poI0JKeHHI0 oOpazoBanus B BY3e;

- INIAHUPOBAHUE MTOBBILLICHNS
JIMYHOCTHOTO U KBAIN()UKAMOHHOTO
YPOBHSL.

WNHuTepnperanus pe3ysbTaToB
HaOII0ICHN 3a IEATEIbHOCTBIO
00y4aroIerocs B MpoLecce OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI.

- ACTETHYECKOE OTHOLIEHHE K MHUPY, BKJIIOYas ICTETHKY ObITa,
HAyYHOTO M TEXHUYECKOTO0 TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHHH;

- OILCHKa IPOAYKTOB HAYYHOIO U

TCXHHUYCCKOI'O TBOpPYCCTBA, CII0pTa,

OOIECTBEHHBIX OTHOIIICHHI;

TBopueckue u ucciae 0BaTeIbCKIE
npoeKkTsl MeponpusTus 1o
0J1aroyCTpONCTBY TEPPUTOPUU
KOJUIEZKa 1 MUKpOpalioHa

- TMPUHATHE U peanu3allvs LEHHOCTEeW 30pOBOTO U 0OE30MacHOro
oOpaza
CaMOCOBCPIICHCTBOBAHUH, 3aHATHUAX CHOpTI/IBHO-03)10p0BHT€J'ILHOI>i

JKU3HH, NOTPEOHOCTHU B buznyeckom

JACATCIBbHOCTBIO, HCIIPpUATHUC BPCAHBIX ITPUBBIYCK: Kypc€Hus,

YIOTpeOIEHUS aJTKOT OIS, HAPKOTHKOB;

- OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K
(bu3NYeCKOMY U TCHUXOJOTUYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY,

TaK U JpyTUX J'IIO)IGﬁ, YMCHHE OKAa3bIBATh IMEPBYIO ITOMOIIb,

- TOTOBHOCTH BECTH 3JI0pOBBIA 00pa3
KU3HH;

- 3aHATHUS B CIIOPTUBHBIX CCKIUAX;

- OTKa3 OT KYpPCHUA, yrIOTpe6J'IeHI/I$I
AJIKOI'OJIA

- 3200Ta 0 CBOEM 3/10pOBHE M 3/10POBHE
OKPYKarOIIHX;

OKa3aHHE MEPBON MOMOIIN

CHOpTI/IBHO'MaCCOBLIe MCPOIIPUATHA

JIHu 310pOBbs




- OCO3HAHHBIN BBIOOP OyIyIei mpodeccuu U BOZMOKHOCTEH
peanm3anuu COOCTBEHHBIX )KH3HEHHBIX IIAHOB; OTHOIIIEHUE K
npodeccCHOHALHOM IEATEIILHOCTH KaK BO3MOKHOCTH Y4aCTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX,
oOIIeHaMOHATBHBIX TTPOOJIEM;

- IEMOHCTpAIUs HHTEepeca K Oyaymiei
npodeccuu;

- BBIOOP U MPUMEHEHHUE METOIOB U
Croc0o00B pelIeHus
npodeccHoHABHBIX 33/1a4;

- AKTUBHOCTh U UHUIIUATUBHOCTH B
MPOLIECCE OCBOCHHUSI
npodeccnoHABHOM IeATEIBHOCTH;

- y4acTue B CTYJEHUYECKHX
KOH(epeHIMsIX, IPOEKTax,
npodeccnoHaNbHBIX KOHKYpCax U T.1I.

3auaTusa Ha

MEXIUCUUIUTMHAPHBIX Kypcax
npodeccuoHaNbHBIX MOTyJIEH
HaGmoienue 3a 1elicTBUSAMU B
MIPOIIECcCE MPOXOKACHUS yueOHOM
IIPAaKTUKHU TBOpUYECKHE MPOEKTHI

- cpOPMUPOBAHHOCTH IKOJIOTUIECKOTO MBIIIJICHUS, TOHUMaHUS
BIIMSIHUS COLIMAIbHO-DKOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE
MPUPOIAHOMN U COLIMATBHOM CPEbI;

-puOOPETEHNE OMBITA KOJIOTO-HAMIPABICHHON €A TEIbHOCTH;

- OKOJIOTUYCCKOC MHUPOBO33PCHUE,

- 3HaHHUE OCHOB PALIMOHAJILHOTO
IIPUPOJIONOIB30BAHUSA U OXPaHBI
IIPUPOJIBI

Meponpusitust o 0;1aroycTponcTBy
TEPPUTOPUU KOJIJIEIKAa U1 MUKpOpalioHa

DKOJIOTHYECKHE U HCCIIEI0BATENBCKHE
MIPOEKTHI

- OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEN CEMEMHON )KU3HU;

- YBa’KCHHUC K CeMENHBIM OCHHOCTAM,

- OTBCTCTBCHHOC OTHOHLICHHUEC K
CO3JaHUIO CEMBbH

BHeknaccHble MEpOoNpuUuATHUd,
MOCBAIIEHHbBIC HHCTUTYTY CCMbH.




MeTanpeaMeTHbIE Pe3VJIbTAThI

- YMEHHE CaMOCTOSTENBHO ONPEACIIATH LIENIU AEATEIbHOCTH U
COCTAaBJIATH IUIAHBI ACATEIBHOCTH; CAMOCTOSTENIBHO OCYILECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIE€ATEIBHOCTD; UCIIOIb30BATh
BCE BO3MOJKHBIE PECYPCHI ISl JOCTHKEHHUSI IOCTABIICHHBIX LIEJIEH U
peanu3aliy IIaHOB JIEITEILHOCTH; BEHIOUPATh YCIIEIIHBIE CTPATETHH
B Pa3JIMYHBIX CUTyaLUsX;

- OpraHu3alUsl CAMOCTOSTEIbHBIX
3aHSATUH B XOJIC U3YYCHUS
0011e00pa3oBaTeIbHBIX UCIUTUINH,
TUTAHUPOBAHUS COOCTBEHHON
JeSITeIbHOCTH;

- OCYILIECTBIICHUE KOHTPOJISA U
KOPPEKTUPOBKH CBOEH JIEATEIIbHOCTH;

- UCTIOJIb30BaHUE PA3JIMUHBIX PECYPCOB
JUTSL TOCTUKEHUS TTOCTaBICHHBIX 1EJICH;

- BBI60p U NPUMCHCHUC PA3JIMYHBIX
METOJ0B U crmoco0oB pEeIICHUA 3a1a4

KonTposis rpaduka BbIMOTHEHHUS
UHIUBHyaTbHOU CAMOCTOSATEIBHOM
paboTel 0Oy4aromerocs

OTKpBITHIE 3aLIUTHI TPOEKTHBIX PA0OT
DKcnepTHas OI[CHKA BBITIOJTHCHHS
NPaKTUYECKUX paboT

- YMEHUE NMPOyKTUBHO OOLIAThCs U B3aUMOJIEHCTBOBATH B Ipoliecce
COBMECTHOM J1€ATEIbHOCTH, YUUTHIBATh MO3UIIMU JPYTUX
YYaCTHUKOB J€SITENbHOCTH, 3P(PEKTUBHO pa3peniatb KOH(INKTHL;

- IEMOHCTpAIINS KOMMYHUKATUBHBIX
CIIOCOOHOCTEN;

- IPOBCACHUC I[I/ICKYCCI/Iﬁ U AUaJIoros,
YUUTBIBAA MTO3ULHUIO APYTUX
YHYaCTHHUKOB JCATCIbHOCTH,

- apryMeHTHPOBAHHBIN 10100p
croco00B pazpemnieHus: KOHGIUKTHBIX
CUTYyalHit

Habmronenue 3a posbio oOyuaronierocs
B TpyIIIe

- BJIaJCHHUC HaBbIKaMH HOSH&B&TCHLHOﬁ, yqe6Ho-

- IEMOHCTpAIIHS CTIOCOOHOCTEH K

9KCHepTHaH OLICHKA BBITIOJTHCHHA




HCCIIEI0BATENIbCKOM U MPOSKTHOM ACSTEIbHOCTH, HABBIKAMHU
pasperienus npo0iaeM; CiocoOHOCTh M TOTOBHOCTD K
CaMOCTOATEIILHOMY TOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4,
MPUMEHEHUIO PA3JIUYHBIX METOJIOB MIO3HAHMUS,

y4e0HO-UCCIIeIOBATEILCKON U
MPOEKTHOM JESATEIBbHOCTH;

- BbIGOp " UCIIOJIB30BaHUC pa3.HI/I‘-IHLIX
METOO0B peHleHI/ISI HpaKTI/I‘-IeCKI/IX
3a/1a4;

- IOHUMAHUE U IPUHATHE
OTBETCTBEHHOCTH 32 MPEJI0KEHHBIE
peleHus

npakTU4Yeckux padot CeMuHapbI

VY4eOHO-TIpakTHYECKHe KOHPEPECHITUN
Kounkypcbt Onumnuaas

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIBHON WH(POPMAIIMOHHO-
ITI03HABATEJILHON JEATEIbHOCTH, BJIAJICHUE HaBBIKAMU I1OJIy4CHUS
HE00X0AUMOM HH(POPMALIUY U3 CIIOBAPEH Pa3HBIX THUIIOB, YMEHHE
OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(pOpMALIUY,
KPUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATh HHPOPMALIUIO,
MIOJIy4aeMYH0 U3 Pa3JIMYHBbIX UCTOYHUKOB;

- YMEHHE UCTIONb30BaTh CPEeICTBA HH(OPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHonorui (ganee - UKT) B pemenun
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX 1 OPTaHU3aIMOHHBIX 3a]1a4 C
coOmoieHneM TpeOoBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHUs, TPABOBBIX U ATUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 06€30MMacCHOCTH;

- 3¢ peKTUBHBIN TOWCK HEOOXOTUMOK
nH(pOpMAIHH;

- CIIOJIb30BAHME PA3JIMYHBIX
HMCTOYHUKOB MH(GOPMAIIUH, BKIIOYAS
JJIEKTPOHHBIE;

- IEMOHCTpAITUsi CTIOCOOHOCTH
CaMOCTOSITENTEHO UCTIOIB30BATh
HE00X0IUMYI0 HHPOPMAIIUIO JJIs
BBINOJIHEHUS YUeOHBIX 3a]a4;

- COOIIOIEHNE TEXHUKN 0€30ITaCHOCTH,

TUTHUEHBI, pecypcocOepexeHus,
MIPABOBBIX U AITHYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH.

[ToaroroBka pedeparToB, TOKIAIOB,
cooOuienuit Mcronp3oBanue
SJICKTPOHHBIX HCTOYHHKOB.

Habmroienue 3a HaBbIKaMH paObOTHI B
rJ100aJIbHBIX, KOPIIOPATUBHBIX U
JIOKaJIbHBIX HH(POPMALIMOHHBIX CETSX.




- YMEHHE ONpeeNsITh Ha3HAUCHUE U (PYHKIHUU Pa3InYHBIX
COLIMAJIbHBIX UHCTUTYTOB;

- chopMHEpPOBAaHHOCTH IPEJCTABICHUN O
Pa3IMYHBIX COLMANBHBIX HHCTUTYTaX U
uX QYyHKIHIX B 001IeCTBE (MHCTUTYTE
CEMbH, HHCTUTYTE 00pa30BaHus,
MHCTUTYTE 3[JpaBOOXPAaHEHUS,
MHCTUTYTE TOCY/IapCTBEHHOM BIIACTH,
MHCTUTYTE HapJiaMeHTapu3Ma,
WHCTHTYTE YaCTHON COOCTBEHHOCTH,
WHCTHUTYTE PEIUTUH U T. 11.)

JlenoBble Urpsl - MOJEIUPOBAHHUE
COIMANILHBIX U MPOPECCHOHATBHBIX
CUTYaLUM.

- YMCHHC CaAMOCTOATCIIbHO OLOCHUBATH W IIPUHHUMATL PCHICHUA,
OIIPCACIAIOIIHNE CTPATCTUIO IMOBCACHHA, C YUCTOM I'Pa)KAAHCKUX H
HPaBCTBCHHBIX HGHHOCTefI;

- JACMOHCTpaluAa CIIOCOOHOCTH

CaMOCTOATCIIbHO JaBaThb OLICHKY

CUTyallMl U HaXOJIUTh BBIXOJl U3 HEE;

- caMOaHaJIn3 151 KOppCKIOUA

PE3yNbTaTOB COOCTBEHHOM pabOThI

HNuTepnperanus
HaOJIFOIEHUN 3a

pe3yibTaToB
JeATEILHOCTBIO
00ydJaromierocsi B IPOIECCE OCBOCHUS
00pa3oBaTeNbHOMN MpOrpaMMbl

- BJIAZICHUC A3BIKOBBIMU CPCACTBAMH - YMCHHEC SACHO, JIOTUYHO U
TOYHO U3JIaratb CBOKO TOUKY 3pCHUs, UCIIOJIB30BATh aICKBATHLIC
SA3BIKOBEIC CPCACTBA,

- BIIaJICHHE HAaBbIKaMU TIO3HABaTeNbHOM pedIeKCHul Kak OCO3HAHUS
COBEPILIAEMBIX IEUCTBUI U MBICIUTEIbHBIX MIPOLIECCOB, UX
pEe3yIBTATOB M OCHOBAHMIA, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATENIBHBIX 33]1a4 M CPEJICTB UX JTOCTHUKECHUS

- ICMOHCTpAIIHsI IOTHYHOCTH U
TOYHOCTH U3JIOKEHHSI COOCTBEHHOM
TOYKHU 3PCHUSA U BIIAACHHUA A3BIKOBBIMHA
CpelCTBaMH;

- aJIEKBaTHO OLIEHUBAThH CBOIO
COOCTBEHHYIO JICSITEIIBHOCTb,
AHAJIIM3UPOBATDh U ACJIaTh IPAaBUJIIBHBIC
BbBIBOJIbI

WuTepnperanus pe3ynbTaToB
HaOI01eHNH 32 1eITeTbHOCThIO
00yYaroIIerocsi B MpoIecce OCBOCHUS
00pa30oBaTeNbHOM MpOrpaMMbl




1.1. ®oHA OLIEHOYHBIX CPEACTB /JIf MPOBeIeHUsT MPOMEKYTOUYHOM
arrecTaluy 00y4arIIUXCH M0 YYeOHOM TMCIUIIHHE

Iloka3zaTean U KpUTEPUHU OLIECHMBAHNUS KOMIIETEHIIH
[Tokazarenu U KpUTEPUHN OLICHUBAHUS KOMIIETEHIIMN, ONMMCAHUE KA COAEp KaTCs
B MPWJIOKEHUU 1.

KOHTpOJIbeIe H TECTOBbIC 3aJaHUA
KOHTpOJII)HI)IC N TCCTOBBIC 3alaHUSA COACPIKATCA B ITPHIIOKCHUN 1.

MeToanueckue MaTepuabl

Metoauyeckue MaTepuaibl, ONPEACISIONIUe MPOLEyPbl OIIEHUBAHUS 3HAHUM,
YMEHUH, XapaKTepu3yomux GoOpMHUPOBaHUE KOMIIETCHIINM, COIEPKATCS B
MPUIOKEHUH 1.



IMPHUJIOKEHUE 1

1.1. dopma NpoMe:KYTOUYHOM aTTeCcTANUM:
HuddepenurpoBannslii 3auet (1cemectp)

Ne cemecTpa @DopMbI IPOMEKYTOYHOH aTTECTAIUU. dopMma npoBeeHHS.

MIPaKTUYECKHE 3aHATHSI, 1a00paTOpHbIe pabOThI,
MIPOBEPOYHBIE PAOOTHI, KOHTPOJIbHBIE PAOOTHL.

YcrHbIN GpOHTANBHBIN, HHAUBUAYAJTBHBIN OMPOC, ITo Tekymmm oneHKaM.

JuddepeHnmranbHpiii 3a4eT VYcrHblii onpoc

1.2. CucremMa OueHUBAHHS Pe3yJIbTATOB BbINOJHEHNUS 3a]aHUIl

IIpouenypa naud.3avyera yCTAaHABIMBAET YPOBEHb

c(hOopMHUPOBAHHOCTHU

CIEIYIONMX YMEHMM ¢ YCBOGHMS CIEAyIONMX 3HaHUW (10 Marepuay,
u3yyaeMomy B Bcemy Kypcy [Ipeamerom omieHKH 0CBOEHUS Y4eOHOW NUCIUILTAHBI
(Y) sBnsroTcst ymMeHus ¥ 3HaHug. KOHTpOJIb U OIEHKAa JTUX JAUJIAKTHYECKUX
€UHULL OCYIIECTBIISIIOTCS C UCIIOJIB30BaHUEM CIIEAYIOMNX (hOPM U METOIOB:

Taoauna 1. @opMbl 1 MeTOAbI KOHTPOJISI H OLeHKH THAAKTHYECKUX eTHHMI

Pe3yabTaTrhl 00yueHust ®opmMbI U METOABI
KOHTPOJISI M OLIEHKHU
pe3yJibTaTOB 00y4eHHs

Haumenosanue
OLIEHOYHOI0 CPeACTBA

Jluunocmuwix
- YyBCTBO TOPJIOCTH U YBAKECHUS K WNurtepnperanus - BOCIIMTAHHOCTEL U
HCTOPUH U TOCTHXKCHHSIM OT€UECTBEHHOU pe3yIbTaTOB HAOJIOACHHIM 32 | TAKTUYHOCTD;
XUMUYECKON HAYKH; XUMUYECKH JEITENLHOCTBIO
rPaMOTHOE NOBEACHUE B oOyuJarorerocst B mporecce ACMOHCTparHA FOT?BHOCTH
npohecCHOHANBEHOM NeSTENbHOCTH U B OCBOEHHs 00pa30oBaTEeNbHOMN K caMOCTO{TeHBHOH’
OBITY NP OOpPAIEHUH ¢ XUMHUECKUMU MIpOrpamMMbl TBOPHCCKOM ICATCIIEHOCTH

BCIICCTBAMH, MaTCpUAIaMU U ITPOLICCCAMU;

- TOTOBHOCTD K ITPOJOJIZKCHUTO TBOp‘-ICCKI/IC u

00pa3oBaHMs ¥ TTOBBIIICHUS

. HCCIIEI0BATEIBCKUE
KBasIM(UKaMK B U30paHHON
. POEeKTHl MepornpusaTus 1mno
poeCCHOHAIBHON JEATENHPHOCTH U z
07aroycTponcTBy

00BEKTUBHOE OCO3HAHUE POJIH

. TEPPUTOPUN KOJIEAKA U
XUMHYECKUX KOMIIETEHLIUN B 9TOM; .
MUKpOpaiioHa

- IJIJAHUPOBAHUE
MOBBILIEHUS INYHOCTHOTO
U KBaJTU(UKALMOHHOTO
YpOBHS, y4acTHE B

PO eCCUOHATBHBIX
KOH(epeHIUsIX, CeMUHapax




- YMEHUE UCIOJIb30BATh JOCTUKEHHUS
COBPEMEHHON XMMHYECKOU HAYKU U
XUMHYECKUX TEXHOJIOTUM JIJIS TOBBILLICHUS

YuacTue B KOJUIEKTUBHBIX
MEPOIPHUATHSX,
IIPOBOJIMMBIX HA Pa3JIMYHBIX

- OLICHKAa IPOAYKTOB
HAy4YyHOr'0 U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTa,

COOCTBEHHOT0 MHTEJUIEKTYaIbHOIO YPOBHSX 0OIIECTBEHHBIX
pa3BUTHS B BRIOpAaHHON OTHOUICHUN;
npodeccuoHaNbHOM NesSTeIbHOCTH;

Memanpeomemnwix
- HCTIOJIb30BAHKUE PA3JIMYHBIX BUJIOB DKcrepTHas OlICHKa - Opranusanus

IIO3HABATEJILHON J€SITEIbHOCTU U
OCHOBHBIX HMHTEJUIEKTYaJIbHbBIX ONEpaluil
(IIOCTaHOBKHM 3a/1a4M, aHAJIM3a U CUHTE3A,
cpaBHeHMs, 00001IeHNs, CUCTEMAaTU3alUH,
MIOWCKA aHAJIOTOB, (POPMYIUPOBAHUS
BBIBOJIOB), JJIsl PELLIEHUS IOCTABJICHHON
3aJ1a4, MPUMEHEHUE OCHOBHBIX METO/IOB
NO3HaHUs (HAOIIIOICHNS, HAYIHOTO
9KCHEPUMEHTA), AJIS U3yYEHUs PA3INYHbIX
CTOPOH XUMHUYECKUX OOBEKTOB U
IPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0IMMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOM chepe;

- UCTIOJIb30BAHUE PA3IUYHBIX UICTOYHHKOB
JUIS IOJIyYeHUsl XUMUYECKOi HH(popMaluu,
- YMEHHUE OIEHHUTH €€ JOCTOBEPHOCTH IS
JOCTIDKEHUS XOPOIIUX PE3yJIbTaTOB B
npodeccuonanbHOM chepe;

BBITOJIHEHUS TPAKTHYECKUX
pabot CemuHaphbI

Konxkypcel Onummnuaabt

CaMOCTOSATENbHBIX 3aHATHI
B XOJIC H3y4YCHUS
00111e00pa3oBaTEIIbHBIX
JTACIIUIUINH;
TUTAHUPOBAHUS
COOCTBEHHOU
JIESITEIIBHOCTH,

- OCYILLECTBIICHHE
KOHTpPOJIS U
KOPPEKTUPOBKHU CBOEH
JIeSATEIbHOCTH;

- YICTIOJIb30BaHUE
Pa3IMYHBIX PECYPCOB JUIS
JOCTHXXCHUA
MIOCTABJICHHBIX LIEIICH;

- BBIOOp U MpPUMEHEHHE
pasNUYHBIX  METOOB U
croco0oB pereHus
MIOCTaBJIEHHBIX 3a/1a4

Ilpeomemmnuvix

- chopMUPOBAHHOCTH MPECTABICHUHN O
MECTe XUMHUHU B COBPEMEHHOW HAYyYHOM
KapTUHE MHUpPA; TOHUMaHUE POJIU XUMHH B
dbopMUPOBaHUU KPYT030pa U
(GYHKIIMOHATHLHON TPAMOTHOCTH Y€JIOBEKa
JJId pCHICHUA MMPAKTUYCCKUX 3aaa4,

WNHuTtepnperanus
pe3yJIbTaTOB HAOIIOICHUH 32
JeSITETbHOCTBIO
o0ydarolierocs B mporecce
OCBOCHMSI 00pa30BaTEIbHOM
IPOTPaMMBI

- BBIOOP U HUCIIOJIb30BaHUE
pa3IMYHBbIX METOJOB
pELIEHUs] TPAKTUYECKUX
3ajad4;

- BJIaJICHHE OCHOBOIIOJIAral0UMU
XUMUYECKUMHU MOHATUSIMH, TEOPUSAMHU,
3aKOHaMH ¥ 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BaHUE XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

[ToaroroBka pedepatos,
JIOKJIaZ0B, COOOIIIEHUI

- IEMOHCTpaIus
crocobHocTel K yueOHo-
HCCIIEA0BATEIBCKON U
MPOEKTHOM eI TETbHOCTH;




- BIIQJICHHE OCHOBHBIMHU METOJAAMH
HAYYHOTO MMO3HAHUS, UCTIOIh3yEMbIMHU B
XUMHUH: HaOJIOJICHUEM, OMTMCAaHUEM,
U3MEpEHUEM, SKCIIEPUMEHTOM; YMEHUE
00pabaThIBaTh, OOBSICHATH PE3YJIbTAThI
MIPOBE/ICHHBIX OTBITOB U JICJATh BHIBOJIBI,
TOTOBHOCTH U CIIOCOOHOCTH MPHUMEHSITh
METO/IbI IO3HAHMSI ITPH PEIICHUN
NPaKTUYCCKHX 3a/1a4;

Hcnonn3oBanue
AJEKTPOHHBIX UCTOYHUKOB.

- IEMOHCTpAIIHS
CIIOCOOHOCTH
CaMOCTOSTEIIHHO
HCIIOIB30BATh
HEOOXOAUMYIO
uHpopManuo s
BBITTOJTHEHHS
MOCTABJICHHBIX YUCOHBIX
3a/1a4;

- ¢hOpMHPOBAHHOCTh YMEHHUS aBaTh
KOJIMYECTBEHHBIE OLIEHKU U TIPOU3BOIUTD
pacyeTsl Mo XUMHYECKUM (popMyIiam u
YpaBHEHUSIM;

HabGnroenue 3a HaBbIKaMH
paboTHI B TIIOOAIBHBIX,
KOPIIOPaTHBHBIX U
JIOKQJTBHBIX
WH(OPMAIMOHHBIX CETAX.

- 3(ppeKTUBHBIN MOKCK
Heo0X0aAUMOI
uH(popMaLuu;

- BJIaJICHUE MTPABUIIAMU TEXHUKHU
0€30MacHOCTH MPU UCTIOIH30BAHUU
XUMHWYCCKUX BCIICCTB,

Y4eOHO-IpaKTUYEeCKUE
KOH(epeHINH

- cOOJIO/ICHUE TEXHUKU
0e3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHus,
MIPABOBBIX M ATHYCCKUX
HOPM, HOPM
HH(pOpMaAITMOHHOM
0€30MacHOCTH.

- ¢(OpMHUPOBAHHOCTH COOCTBEHHOM
MO3UIUH 110 OTHOIICHUIO K XUMHUYECKON
uH(pOpMaInK, MOTy4aeMON U3 Pa3HbIX
HUCTOYHUKOB.

Habmroienue 3a posbio
o0yuaroIerocs B rpymre

- HCIIOJIb30BAHUE
Pas3IUYHBIX UCTOYHUKOB
uHpOpMaINH, BKITIOYas
JJIEKTPOHHBIE;

PesynbTaTnl 00y4yeHus

(oCBOCHHBIC YMEHUS,
YCBOCHHbBIE 3HAHUS)

®opMbI U METOABI KOHTPOJISI H
OLIEHKH Pe3yJIbTATOB 00y4eHusl

HanmeHnoBanue o1eHOYHOI 0
cpeacTBa

YMerTh:

Ha3bIBATh: U3YUYCHHbIC
BEIIEeCTBA 110
«TPUBHAIBHOW» WIIH
MEXKTyHapOAHOMN
HOMEHKJIaTypam

- OIICHKA WHAWBUYAJIBHOTO U/UIH
(pPOHTAIBHOTO YCTHOTO OIpoca
TEKYILET0 KOHTPOJIS 3HAHUI;

- OLICHKA BBINOJIHEHMS 3a1laHUH 110
WHAMBUIYaTbHBIM KapTOUKaM-3aJaHHsIM
MIPOBEPOUHBIX paboT;

- OIICHKA BBIIIOJIHCHHUA KOHTPOJIbHBIX

KontpomnbHble paboThl;

NHnnBunyanbHble KAPTOUYKH -
3aJlaHUs IPOBEPOYHBIX paboT MO
TeMaM: «OCHOBHBIE MTOHSTHS U
3aKOHBI XUMUNY,

«Knaccuduxaryst HeOpraHUIecKux




pabot Ne 1-4;

- OLICHKAa BBIIIOJITHCHUA BaﬂaHI/Iﬁ
IMPAKTUYCCKUX 3aHATUH )

- onieHka aud depeHIInpOBaHHOTO
3a4yeTa 1o JUCIUIUINHE.

COSIMHEHUN 1 UX CBOMCTBaY,
«XUMHUYECKUE PEaKIIUN»,
«Mertannsl 1 HEMETaJIIbDy,

«OCHOBHBIE TTOHSITHSA
OpraHUYECKON XMMHUHU U TEOPUS
CTPOCHHMS OPTaHUYECKUX
COCIUHEHUI,

«YTIeBOAOPOIBI U UX MPUPOJTHBIE
HCTOYHUKI),

«Kucnopoaconepxaiue
OpraHUYECKUE COEANHEHUSY;

[IpakTueckue 3aHATHS;

NunuBuayatbHbIe KAPTOUKH —
3amanus qudPepeHInpOBaHHOTO
3ayera.

(b poHTaNIBHBIN OMPOC B MpoIECcCe
MMPOBCACHUA TPAKTUUCCKHX

33.H$ITI/II71, OLCHKA TECCTOBBIX KOHTPOJIA
nepea NpaKTUIYCCKUM 3aHATHUCEM;

JuddepeHmpoBaHHbINA 3a4eT

TectupoBanue.

Tectnrl

IIpoBOAMTH:

CaMOCTOSITENIbHBIN ITOUCK
XUMHUYECKON MHPOpPMAIUH C
HCIIOJIb30BaHUEM
Pa3IUYHbBIX HCTOUHUKOB
(Hay4HO-TIOMYJISIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX
0a3 TaHHBIX, PECYPCOB
WHTepuera);

HCIIOJb30BaTh
KOMIIBIOTEPHBIE
TEXHOJIOTHH ISl 00pabOTKH
U Tiepeiaui XUMHYECKON
uH(pOopMalnu U ee
MIPEJICTABJICHHS B
pa3Iu4HbIX hopmax;

OIICHKa 3aIuThl pedepara B popme
JOKJIa/1a

onenka 3amutsl CPC B popme
KOHCIIEKTa, I0KJIafa




PelaTh:pacyeTHhIC 3a/1a4U
0 XUMUYECKUM Popmyiam
U ypaBHEHUSM

OLIEHKA IPOBEPOYHON pabOTHI

IIpakTHueckoe 3aHsTHE.
WNHpuBunyanbHble KAPTOYKH
3aJlaHus Ha pEIICHUE 3a1a4.

3HATh:

BaXkHelllllne XHMHUYECKHE
MOHATUSA

(GpOHTANIBHBIN YCTHBIA OMPOC;
TECTOBBIE, IPOBEPOYHBIC PaOOTHI,

(GbpoHTaNIBHBIN ONPOC B MpOLIECCE
MIPOBEJICHUS IPAKTHUUECKUX 3aHSATHI.

KoHTposbHBIE BOIIPOCHL.
ITpakTdeckue 3aHATHS.

HHI[I/IBI/II[yaJ'IBHble KapTO4YKH
3aJaHuA 110 TEMaM.

BajkHeHIIHe BeliecTBa H
MaTepHAaJIbI:

OLIEHKAa MPOBEPOUHBIX padoT,

(pOoHTANIbHBIN OMPOC B TIpoLIecce
MIPOBEICHUS IPAKTUYECKUX 3aHATHHA

ITpakTdeckue 3aHATHS.
TectupoBanue,

OILICHKA BBITTOJIHEHHUST PadOT.

KPUTEPUU OIIEHKHN HA TUO®PEPUHIIUAJIBHOI'O 3AYETA

Kpurepuu ouenkn

Ouenka IToka3aTenn oneHKH
OTan4HO 3 BOIIPOCA
Xopouio 2 BOITPOCA

Y 10BIIETBOPUTENBHO 1 BOITPOC
HeynosnersopurenbHo HE OTBETHUIJI




1.3. KoHTpPOJBLHO — OLIEHOYHBbIE CPeICTBA

3apanue:
1. CobecenoBanue o Bompocam
2. [IpakTudeckue 3aqanus
Bonpocs! Kk auddepeHIIHAILHOMY 3a4eTy 10 XUHMHH.
1. OcHoBHbIe OHATHS XUMHH. BemectBo. Atom. Mosiekyna. XUMUYECKUI

aneMeHT. Asmotponus. I[Ipocteie W crnoxHble BeniecTBa. KadyeCTBEHHBIM W
KOJMYECTBEHHBI  COCTaB  BEMIECTB. XHWMHUYECKHE 3HaKd U  (OPMYJIBL
OTHOCHTENIbHAS AaTOMHAs U MOJIEKYJIIpHas Macchl. KommuecTBo BenecTna.

2. OcHOoBHBbIC 3aKOHbI XMMHH. CTEXMOMETPHUSA. 3aKOH COXPAHEHUS MAacChl
BEILIECTB. 3aKOH MOCTOSTHCTBA COCTaBA BEILIECTB MOJIEKYJISIPHOM CTPYKTYpPhI. 3aKOH
ABOTrajipo H CIIEJICTBUSL U3 HETO.

3. Crtpoenune aToma. AToM-clokHast yactuua. Aapo (MpoTOHBI U HEUTPOHBI) U
ANEKTpOHHasg oOosouka. M3oTtombl. CTpoeHue 3JIEKTPOHHBIX 000JO0YEK aTOMOB
AJIIEMEHTOB MaJIbIX MEepuoa0oB. OCOOCHHOCTU CTPOEHHUS SJIEKTPOHHBIX O0O0JIOYEK
aTOMOB OOJIBIIMX MEPUOIOB (ITEPEXOAHBIX 31eMeHTOB). [loHsTHe 00 opOuTansaX. S-
, p- u d-opbuTtanu. DneKTpOHHbIE KOHPUTYPALIMH ATOMOB XUMHUYECKUX DJIEMEHTOB.
4, IMepuoguuecknii 3axon JI.U. MennesieeBa. CoBpemeHHas GopMyIHpoBKa
NIEPUOJNYECKOTO 3aKOHA. 3HAYEHUE IEPUOAMYECKOr0 3aKOHa U NEPHOJUYECKOU
cucteMbl xuMmudeckux sneMeHToB .M. MennaeneeBa nmisi pa3BUTHS HAyKU U
MOHMMAHUS XMUMHUYECKOW KapTUHBI MHUpa. MoJelupoBaHHe MOCTPOCHUS
[Teproauyeckoi TaOIUIbI XUMUYECKHUX PJIEMEHTOB.

5. HNonnass xumuueckasi cBf3b. KaTvoHbl, UX 0Opa3oBaHHE U3 aTOMOB B
pe3ynbTaTe mpolecca OKHUCIECHHsS. AHUOHBI, WX O00pa3oBaHUME U3 aTOMOB B
pe3yiibTare IMpouecca BOCCTAHOBJIECHUS. OHHAsg CBS3b, Kak CBSI3b MEXKIY
KaTUOHAMHW W AHHOHAMHM 32 CYET DJJIEKTPOCTATUYECKOrO0  MPUTSIKEHUS.
Knaccudukanys noHOB: IO COCTaBy, 3HAKY

6. KoBanenTHasi xumudeckasi cBsizb. MexaHu3M 00pa30BaHUsI KOBAJIEHTHOM
CBsi3u  (OOMEHHBII UM JIOHOPHO-AKIENTOPHBIN).  DIEKTPOOTPUIATEIHLHOCTb.
KoBaneHTHbIE MOJIsIpHAsE U HEMOJSApHas CBI3U. KpaTHOCTh KOBAJEHTHOM CBS3U.
MonekynsipHple ¥ aTOMHBIE KPUCTaJUIMYECKHE pemeTku. CBOMCTBA BEILIECTB C
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTALTMYECKUMU PEIIETKAMM.

1. Mertannunueckass cBsi3b. MeTainyeckasi KpUCTAJUIMYECKasl peuieTka u
MeTaJJIMYeCcKasi XUMu4ecKas CBsi3b. OU3nyYecKre CBONCTBA METAIIIOB.

8. Knaccupukanusa  xumuuyeckux peakumi. Peakunm  coenuHeHus,
pasnoxxeHus, 3amelneHus, oOMeHa. Karanutuueckue peakuuu. OOpaTtumble U
HEOOpaTUMbIE  peaKIuu. ['omMoreHHble @~ W TETEPOTrCHHBIE  PEAKLIHH.



DK30TEPMUUECKUE U DHIOTEPMHUUECKUE peakiuu. TemnoBoil 23PpPeKkT XuMUIECKux
peakui. TepMOXUMUYECKHE YPABHEHUS.

Q. OxucanTeIbHO-BOCCTAHOBUTE/IbHbIe peaknuu. CTeneHb OKUCICHUS.
Oxucnurens W BOCCTaHOBIIEHHE. BoccraHoBuTenb U oOkucieHue. Meroa
AJNIEKTPOHHOTO  OajlaHca  JUIsi  COCTaBJCHUSI  YPAaBHEHMM  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

10. Ckopoctb xumudeckux peakuuil. [loHATHE O CKOPOCTH XMMHYECKHUX
peakiuii. 3aBUCUMMOCTh CKOPOCTH XUMHUYECKUX PEAKIUN OT pa3iIudHbIX (DAKTOPOB:
MPUPOBI PEArUPYIOIINX BEMIECTB, UX KOHIIEHTPALIMU, TEMIIEPATYPbI, TOBEPXHOCTH
CONPUKOCHOBEHMS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

11. Bopna. PacTtBopsbl. PactBopenue. Boga kak pactBoputens. PactBopuMocThb
BeleCTB.  HacelllleHHbIe,  HEHACBIIIECHHBIC,  IIEPECHIICHHBIE  PAaCTBOPHI.
3aBUCHUMOCTh PAacTBOPUMOCTH Ta30B, JKHUJIKOCTE UM TBEPIbIX BEHIECTB OT
pasznuyHbIX (hakTOpoB. MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

12.  DaekTpojuTHYecKasi AUCCOUMUANMS. DJCKTPOIUTH U HEIJICKTPOJUTHI.
DIIEKTPOIUTUYECKAS JUACCOIIAIHSL. MexaHN3MEI BJIEKTPOJIMTUYECKOMN
JIACCOLMALINY JJIs1 BEIIECTB C PA3JIMYHBIMUA TUIIAMU XUMHAYECKOU CBSI3H.

13. Oxcuasl u ux cBoiicrBa. CoyeoOpa3ymwomme #W HECOJIe0Opa3yoIme
okcubl. OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCUMOCTh XapakTepa
OKCHJIa OT CTEIIEHU OKUCIICHUSA o0pa3yloliero ero Merama. XHUMHYECKHE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

14, OcHoBanusi M wuX cBoiictBa. OCHOBaHUS KakK DJJEKTPOJUTHI, WX
KJ1IaccuduKalys 1Mo pa3InuyHbIM MpU3HAKaM. XMMHUUECKHUE CBOMCTBA OCHOBAHUM B
CBETE TEOPUU BJIEKTPOIUTUUYECKON TUCCOUMAMU. Pa3noxkeHne HEPACTBOPUMBIX B
BOJIe OCHOBaHUM. OCHOBHBIE CITIOCOOBI MTOJTyYEHHUsI OCHOBaHUH.

15.  Kucaorsl 1 ux cBoiicTBa. KHCIOTHI KaKk 3J€KTPOJIUTHI, UX KIACCU(PUKALIUS
[0 pa3IMYHbIM MpU3HAKaM. XHUMHUYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUU
AIEKTPOIUTUIYECKON JICCOLIMALINH. Ocobennoctu B3aUMOJECUCTBUSA
KOHIICHTPUPOBAHHON CEpPHOM W a30THOW KHUCIOT ¢ MeTtasmiaMu. OCHOBHBIE
CIOCOOBI TTOTYUYEHHUS KUCIIOTHI.

16. Coau u ux cBoiicrBa. Conn kak 31eKkTposuThl. Conu cpeHue, KUCible U
OCHOBHBIE. XHMMHUYECKH CBOMCTBA COJIEM B CBETE TEOPUU DIJIEKTPOJUTHYECKOU
nucconuanu. CriocoOsl nmoaydeHus coyneul. ['maposus coei.

17. Meranabl. OcCOOEHHOCTH CTPOCHHS aTOMOB M KpHCTaioB. dusmyeckue
cBoiicTBa MeTayioB. Krnaccudukaiuss METaluIOB 1O PAa3IMYHBIM IPU3HAKAM.
XUMUYECKHE CBOWCTBA METAJUIOB. OIJIEKTPOXUMHYECKUM Ppsii  HANPSIKEHUU
MeTtauioB. Meramnorepmusa.O0ume crnocoObl nmonydeHus: MetamwioB. [lonstue o
MeTtajuryprud. [lupomeTramnyprusi, THIPOMETAJUTYPrUs W SJIEKTPOMETAITYPTHS.
CnuiaBbl YEpHBIE U [IBETHBIE.



18. Hemeramabl. OcoOEHHOCTH CTpoeHHs atoMoB. Hemeramnsl - mpocTeie
BEILECTBA. 3aBUCUMOCTh CBOMCTB T'JIOTE€HOB OT WX MOJ0KeHud B lleproanyeckoit
cucteMe. OKHUCIUTENIbHBIE M BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAJJIOB B
3aBUCHMOCTH OT UX IIOJIOKEHHUS B PSAY dIEKTPOOTPULATEIBHOCTH.

19. Ilpeamer opranudeckoii  xumuu. [IpupoaHpie, HCKYCCTBEHHBIC
OpraHUYEeCKue BEILIECTBA. CpaBHeHue OpraHUYECKUX BEILIECTB c
HEOPTraHUYECKUMHU. BaneHTHOCTh. XHMHYECKOE CTPOEHUE KaK IOPSAOK
COEIMHEHUS aTOMOB B MOJIEKYJIbI [10 BAJICHTHOCTH.

20. Teopusi cTpoeHusi opraHnumveckux coeguHeHuii A.M. Byrtiaeposa.
OCHOBHBIE TOJIO)KEHHSI TEOPUU XUMHUYECKOIO CTpoeHHs. M3oMepusi U MU30MEpHI.
XuMudeckue GopMyIbl U MOJIETH MOJIEKYJ B OPTaHUYECKON XUMUH.

21. Knaccudukanus opranmyeckux BemecTB. Kiaccudukaius BemecTs 1o
CTPOCHMIO YTJIEPOAHOIO CKEJIeTa U HAIMYMIO (PYHKIIMOHAIBHBIX Ipymil. ['oMosoru
u romoJiorusi. Hauana Homenkiarypsl [UPAC.

22. AJKaHBI: TOMOJIOTHYECKUW pAll, HU30MEpHUs U HOMEHKJIATypa aJKaHOB.
XUMUYECKHE CBOWCTBa ajlkaHOB (Me€TaHa, »JTaHA): TOPEHHUE, 3aMEIlCHHUE,
pasyioKeHne, JeruapupoBanue. [ [puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

23. AukeHbl. DTWICH, €ro TOJy4YeHHE (ACTUIPUPOBAHWEM  OTaHa,
JENOJIMMEpU3alel  MOJMATWICHA).  ['oMoslorMueckuil  psja, — M30Mepus,
HOMEHKJIaTypa aJIKEHOB. XUMUYECKUE CBOMCTBA 3TWICHA: TOPEHUE, KAUECTBEHHbIE
peakuuu (oOeciBeunBaHue OpPOMHON BOJBI M PAcTBOpa MEpMaHraHaTa Kayus),
ruaparanus, nonumepusanus. IIJpumeHenue 3TuieHa Ha OCHOBE CBOWCTB.

24.  AaxkuHbl. AneTwieH. XHWMHUYECKHE CBOWCTBA aleTHJICHA: TOpEHUE,
oOeclLiBeurBaHe OPOMHOW BOJbI, TPUCOECTUHEHUE XJIOPOBOAOPOIa U TUpaTALIHS.
[IpuMeHeHne aneTwieHa Ha OCHOBE CBOWCTB. MeKKiIaccoBas H30MEPUS C
aJIKaJMEeHAMM.

25. [uenbl m kayuyyku. [loHATHEe O IMEHax Kak YTIJIEBOJOPOAAX C JBYMS
JMBOMHBIMH CBA3sMU. COTpsDKEHHBIE JAHEHBl. XUMHUYECKHE CBOMCTBA OyTaaueHa-
1,3 u u3zonpenHa: obeciBeyrBaHue OPOMHOM BOJABI M MOJUMEPHU3AIHS B KAyUyKH.
HartypanbHblil 1 CUHTETHYECKME KayuyKH. Pe3una.

26. Apenbl. benszon. Xumuueckue cBoiicTBa O€H30J1a: TOpPEHHUE, PEAKIHUU
3aMelleHus (TajJoreHupoBaHue, HUTpoBaHue). [IpumeHnenue OeH30Jla HA OCHOBE
ceolicTB. IlpMpoaHble MCTOYHMKHU YrJjieBoAoOpoaoB. IIpupoanHsiil ras: cocras,
npuMeHeHue B KadectBe TomumBa. CocraB u mepepaborka HedTH. [leperonka
Hedtu. HedrempomaykTsr.

27. Cnuptsl. lTlomydenune »sTaHona OpOXKEHHEM TJIOKO3BI W THUIpaTarvei
sTrieHa. ['uapokcunpHas rpymmna kak GyHKIuoHanbHas. [loHsTHE 0 MpeaenbHbIX
OJHOATOMHBIX CHUPTAX. XHWMHUYECKHUE CBOWCTBA ATAHOJA: B3aUMOJICUCTBHUE C

HaTpHUCM, 06p3,30BaHI/IC IMPOCTBIX U CIIOKHBIX 3(1)I/IpOB, OKHUCJICHUEC B aJIbACTHU.
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28. @enou. Gusnyueckue U XUMUYECKUE CBOMCTBA (peHoIa. BzauMHoe BiusiHUE
aTOMOB B MOJIEKyJie (heHoJIa: B3aUMOACHCTBHE C THIPOKCHIOM HATPHS U a30THOM
kucnoroil. [I[pumenenne eHona Ha OCHOBE €r0 CBOMCTB.

29. Aabaeruabl. Ilonstue o0 anpaerygax. AJjbAerHaHas Tpymna Kak
¢yHkiuoHanpHass.  PopManbIerug U €ro  CBOMCTBA:  OKHCIEHUE B
COOTBETCTBYIOIYIO KHCJIOTY, BOCCTAaHOBJIEHHUE B COOTBETCTBYIOIIMH CIIMPT.
[lonmy4yeHue anbAeruoB OKUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB. IIpumeneHue
(dopMasbIeruia Ha OCHOBE €r0 CBOWCTB.

30. KapOonoBble kucjaorsl. IloHstme o0  KapOOHOBBIX  KHCIIOTax.
KapbokcunpHas rpymnmna kak ¢GyHKIIMOHaIbHas1. ['oMonornueckuii psii mpeaeabHbIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX KucJOT. [lodyueHue KapOOHOBBIX  KHCIIOT
OKHCIJIGHUEM aJIbJIeTHJI0B. XHUMHUYECKHE CBOICTBA YKCYCHOH KHCIOTBI: 00Iue
CBOMCTBAa C MUHEPAJIbHBIMU KUCIOTaMH U peakius stepuduxanuu. [Ipumenenue
YKCYCHOU KHCJIOTBI HA OCHOBE CBOWCTB.

31. Caoxubie 3¢upsbl 4 kupbl. [lonydyeHne cinoxHbIX 3QUPOB peakuen
srepudukannn. Cioxhsie 3(hUpsl B IpUpoJie, X 3HaueHue. [I[pumenenue
CJIOXHBIX 3()MPOB HA OCHOBE CBOMCTB. JKUPBI KaK CIOXKHbIE 3PUPHI.
Knaccudukanus xupoB. XuMHuecKHe CBOMCTBA kUpOB. [[pumenenune. Mbuia.

32. ¥YraeBoabl. YTIEBOIbI, MX Ki1accudukanms. XUMHAYECKUE CBOWCTBA
IJIFOKO3BI: OKUCIIEHHE B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHHE B COPOUT,
cnupToBoe OpoxkeHue. IIpuMeHeHne TioKo3bl Ha OCHOBE CBOMCTB. 3HAUEHUE
YTJIEBOJIOB B )KMBOW IPUPOJIE U )KU3HU YEJIOBEKA.

33. Amunbl. [Tonstue 06 amuHax. AnudaTHueckue aMHHbI, UX Kiaccuukarms
Y HOMEHKJIaTypa. AHWINH, KaK OpraHndeckoe ocHoBaHue. [lonydenue annnmHa u3
HUTpoOeH30a. [I[puMeHeHre aHuIMHa HA OCHOBE CBOMCTB.

34. AMHMHOKHMCJIOTBI. AMUHOKHUCIOTHI Kak amM(oTepHble AU(PYHKIHMOHATbHBIC
OpraHuyYyecKue COEIUHECHUS. XUMUYECKUE CBOMCTBA AMHUHOKHCIIOT:
B3aMMOJICHCTBUE CO IIEJIOYaMM, KHCIOTaMH M Jpyr C JpyroM (peakuus
noyJikoHaeHcaunn). llentuaHas cBa3p M nonunenTtuasl.  [Ipumenenue
AMHUHOKHCJIOT Ha OCHOBE CBOMCTB.
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1.4. TunoBble 3aJaHUA JISI OLIEHKH OCBOEHMsI YUeOHOI JUCIMILTUHbBI

1.4.1 IlpuMepHBIi BADHAHT TECTOB HA 3AHATHAX

Tect 1. «OCHOBHBIE MOHATHS ¥ 3aKOHbLI XUMHH»

Bapuanr 1

1. BBIUHCIIUTE OTHOCUTEIBHBIC MOJICKYJISIpHBIC Macchl BemecTB  (Mr)

CIICYIOIINX BEIECTB:
F6203, CUSO4, HzS, KMnO4, C&(OH)z, H>,O

2. quy PaBHBI MAaCCOBLIC JOJIH (W) 9JICMCHTOB B CJICOYIOIINX BCINCCTBAX:
NH4, FEzog, st, H20

3. Paznenure BemecTBa, HOpMyIIbl KOTOPBIX MPUBEICHBI HIKE, HA MPOCTHIE U
CJIOXKHBIE:

Zn, HI, CHsOH, K, CO, N, H,SOs

4, OHpeIIeHI/ITC BAJICHTHOCTHU aTOMOB XUMHNUYECKUX JICMEHTOB I10 (bOpMYJ'Ie
BEIIECCTBA.

AsH;, CuO, N,Os3, SiOz, CazN»

CocraBbTe rpaduyeckre GOpMyIIbl ITHX BEIIECTB.

5. Tlo M3BECTHBIM BaJECHTHOCTIM QJICMCHTOB, paCCTAaBbTC NHACKCEHI B

XUMUYECKUX (popMynax CHEAYIOUIMX BEIIECTB:
AlO (1l1), ClO(VIl), HE(), FeCl(ll)

6. YpasusiiTe CleayONMe XMMUYECKUE PEAKIIUH:
a) Na+ Cl,— NaCl

6) P+ O, — Py0Os

B) H,O— H,+ O,

r) Al + HCl —AICl5+ H,

1) KClO; — KCI+0,

YKaXUTe TUITBI KQXKION PEAKIUU.

7. Omnpenenute Maccy (m) :
a) 0,1 monpb Hy, 6) 5 mons COy; B) 1,5 Mmonb CuCOq

8) 3anaua.

Macca 3 monb BemectBa paBHa 51 r. YUemy paBHBI MOJIIpHAsi Macca u
OTHOCHTEJIbHAS! MOJIEKYJIIpHAsl Macca 3TOr0 BELECTBA?
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Bapuanr 2

1. BBIYUCIIUTE OTHOCUTEIBHBIE MOJIEKYJISIpHBIC Macchl BemecTB  (Mr)
CJIEYIOLUX BEILECTB:

NazO, MgCO:; , HCl, KzMn207, NH4(OH), COz
2. UeMy paBHBI MacCOBBIC JIOJIU (W) 3JIEMEHTOB B CIICIYIOIINX BEIICCTBAX:
CO,, NaNOs, HCl,  MgCOs;

3. Pazpenure BemecTBa, OpMyJIbl KOTOPBIX IPUBEACHBI HUKE, HA IPOCTHIC U
CJIOXKHBIE:

O,, MgO, Ca, H,; CuSOs; KMnO4 Zn0O

4. Omnpenenure BaJE€HTHOCTH aTOMOB XMMHUECKHX 3JIEMEHTOB 110 (popMyJie
BEILIECTBA:

CH4, KzS, P205, PHg, MggNz, PH;

CocraBbTe rpaduueckue GopMybl ITUX BEIIECTB.

5. Ilo u3BECTHBIM BaJCHTHOCTIM 9JICMCHTOB, paCCTaBbTC MHACKCHI B

XUMUYECKUX (hopMyIax CJIETYIOIINX BEIIECTB:
HS (1), CaCl (I1),  MnCI (IV), Al(IINC(IV)

6. YpaBHHﬁTe ClIcayromuc XuMHICCKHUC pCaKIINM:
a) Ca+ HCl— CaCl, + H,

6) Al + SAl1,S;

B) CaCO; — CaO + CO,

r) Fe + H,O — Fe304+ H;

a1 CHs+0O, — CO,; +Hy0

YKaXuTe TUIbI KQKI0U peakiuu.

/. Omnpenenute Maccy (m) :
a) 2,5 momp Mg.  06) 1,5 moas NaOH; B) 0,5 moar CaO

8) 3anmaua.
Macca 2 monb BemiectBa paBHa 20 r. Yemy paBHBI MOJIIpHAsl Macca 1
OTHOCHUTEJIbHASI MOJICKYJIIpHAsE Macca dTOTO BerecTBa’?
Kpurepuu onienuBanust pabort:
90 - 100% BeIMOTHEHHOM paboTHI(7-8 3amaHuit) — «5»;
70 — 80% BbIMOIHEHHOMN PabOTHI(5-6 3amanuii) — «4»;
50 — 60% BeIOIHEHHOM pabOTHI(3-4 3a1aHMil) - «3»
Kpurepun ouenku: Kaxzgoe 3amaHue TecTta OLEHHMBaeTcss B 2 Oama.
MakcumanbHbiii 6ai 3a Tect 10 6aios.

Tabdanua nepeBoaa 6a/1710B B OLEHKY
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Yucio 6amwioB 0-4 6 8 10

OueHka 2 3 4 5

1.4.2. IlpuMepHBbIil BADHAHT KOHTPOJIBLHBIX Pa00T HA 3aHATHAX
Kounrpoabnasi padora Ne 1.

Bapuanr 1

1./laTh XapaKTEPUCTUKY XUMHUUYECKOTO AJIEMEHTA 110 ero nojoxenuto [ICXO J1.1.
MenneneeBa
a) Ne 13 0) Nel6

2.3anucaTh AIEKTPOHHYIO (OPMYITY U JIEKTPOHHO-Tpaduieckoe n300pakeHue
AJIEMEHTA M yKa3aTh CEMEHCTBO:
a) Ne 14 0)Ne30

3.ATOM Kakoro snemeHTa uMeeT Gpopmyiy: 1522s22p°3s23pP4s!? 3ammcars
(GopMyITy ero okcuaa ¥ THAPOKCUIA, yKa3aTh UX XapakTep. COCTaBUTh ypaBHEHUS
peaKiumii, MoATBEPKIAONINE MX XMMUUECKHE CBOMCTBA.

3amaua.
Macca 2 monb BemiectBa paBHa 20 r. Uemy paBHBI MOJIsSIpHas Macca u
OTHOCHTEJIbHAsI MOJIEKYJISIpHAs Macca 3TOro BellecTBa’?

Bapuanr 2

1./laTh XapaKTEPUCTUKY XUMHUUYECKOTO AJIEMEHTA 110 ero nojoxenuto [ICXD J1.1.

Menneneena
a) No 12 0) Nel7

2.3amnucath IEKTPOHHYI0 (POPMYITY U DJIEKTPOHHO-TpaduIecKoe N300paKeHne
AJIEMEHTA U yKa3aTh CEMENCTBO:

a) No 15 0)Ne28

3.ATOM Kakoro sineMenTa umeeT Gpopmyiy: 1522522p°3s!? 3anmcars popmyiy ero
OKCHJIa U THAPOKCHUJIA, YKa3aTh UX Xapakrep. COCTABUTL ypaBHEHHS PEaKIINiA,
MOATBEP:KNAIONINE UX XUMUUECKHE CBOKCTBA.

4 HamucaTh TEHETUYECKUM Psi/T U3 BEILIECTB, HAITUCATh YPABHEHUS PEaKIINH,
yKa3aTh Ha3BaHUS BEIIECTB U YCJIOBUS TEUEHUS XUMUUECKUX PEakIuil. (Hampumep
COCIMHEHUS C ATIOMUHUEM).
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3anayva.
Macca 3 monb BeniecTBa paBHa 51 r. Uemy paBHBI MOJIsIpHAsi Macca u
OTHOCHUTEJIbHAs! MOJIEKYJIIPHAS. Macca 3TOro BellecTBa?
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