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1. MACHHOPT PABOYEN MTPOI'PAMMBI YYEEHOM JUCITUILIUHBI

B 09. XUMMUA

1.1. O6aacTh NPpUMEHEHHUs POTrPaAMMBbI

PabGouas nporpamma yueOHO# mucuumuinabl Bl 09. «Xumus» sBiasieTcss 4acThbio
OCHOBHOM Tpo(hecCHOoHaNBbHOM 00pa30BaTeNbHON MPOrpaMMBbI CIIEIUATHCTOB CPEIHETO
3BeHa (manee-IIIICC3)B coorBerctBuM ¢ PI'OC mo cnenumansHoctu CIIO 09.02.07
NudopManuoHHbIe CUCTEMbI M IPOrPAMMHUPOBAHHE

1.2. MecTo y4eOHOH TUCHUIUIMHBI B CTPYKTYPe OCHOBHOM NPodeccuOHATBHOM
oOpasoBareabHoil nporpammel (IIIICC3):

Huctumnaab /.09 «Xumus» u3ydaercs B 1 ceMecTpe U OTHOCUTCS K 00s13aTeIbHBIM
JTUCHUIUIMHAM 0a30BOM 4acTu 00111€00pa30BaTeIbHOTO IIUKIIA.

1.3. lenu n 3agaun y4eOHOM IMCHUIIMHBI — TPe0OOBAHMS K Pe3yJIbTATAM OCBOCHUS
y4eOHOM AUCHUILINHBI:

[Inanupyemblie pe3ysbTaThl OCBOCHUS YUYCOHON AUCITUIUIUHBI:

Jluunocmuvle pe3ynibmamol:

- c()OpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHS K OOYYEHWIO; TOTOBHOCTb U
CIIOCOOHOCTh CTYJEHTOB K CaMOPAa3BUTHIO U CaMOOOpPa30BAHHMIO HA OCHOBE MOTHBALlUU
K 00YUYEHHIO U MMO3HAHMIO;

-TOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPYECKON U OTBETCTBEHHOMN

NS TENbHOCTH;

- YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPHUM U JOCTUKEHUAM OTEYECTBEHHOU
XUMHUYECKON HayKd; XHUMHUYECKH TIPAMOTHOE TOBEIEHHE B Npo(dhecCHOHATHLHON
JESITEIbHOCTU U B OBITY IPU OOpAIeHNH ¢ XUMHUYECKMMHU BEILlECTBaMU, MaTepuaiaMu U
MPOLIECCAMY;

- TOTOBHOCTb K HPOJOJDKEHHIO OOpa30BaHMsS M TMOBBINICHHUS KBajdu(UKAIMU B
n30paHHON TMPO(EeCcCCHOHANBHON JEeATEIBHOCTH M OOBEKTUBHOE OCO3HAHUE pPOJIU
XUMUYECKUX KOMIETEHIUN B 3TOM;

- YMEHHUE HUCTOJIb30BaTh JOCTUKEHUS COBPEMEHHOW XMMUYECKON HayKH U XUMUYECKHUX
TEXHOJIOTHH JIJISl TOBBIILIEHUS COOCTBEHHOTO HMHTEJUIEKTYaJbHOTO pAa3BUTHS B
BBIOpAaHHOU TTPO(PEeCCHOHATTEHOM eI TeTbHOCTH;

- YMEHHE SICHO, TOYHO, TPAaMOTHO U3JlaraThb CBOM MBICIM B YCTHOM U MUCHbMEHHOU peuu,
MOHMUMATh CMBIC]I TIOCTABJICHHOW 3aJayM, BBICTpAaUBaTh apryMEHTAlMIO0, MPUBOAMTH
apryMeHThl U KOHTPAPTyYMEHThI; - KPUTHUUYHOCTh MBILIUICHHS, BIaJCHUE MEPBUYHBIMU
HaBbIKAaMU aHAJIM3a U KPUTUYHOM OIIEHKH MOJy4yaeMol HH(pOpMaIuy;

- KPEaTUBHOCTh MBIIIUICHHSI, THULIIMATUBHOCTD U HAXO{YUBOCTH;



Memanpeomemnvle pe3yrvmamoi.:

- WCIIOJIb30BAaHUE DA3IUYHBIX BHJOB IIO3HABATENBHON JEATEIBHOCTH M OCHOBHBIX
WHTEIUICKTYIIbHBIX ~ONepanuii  (MOCTAaHOBKHM 3amaud, (OPMYJIHPOBAHUS THIIOTE3,
aHaM3a ¥ CUHTE3a, CPABHEHUs, 000OIIEHNS, CUCTEMATU3aIlUH, BBISBICHUS! TIPUYHHHO-
CIIC/ICTBCHHBIXCBSI3€H, TOUCKA aHAIIOTOB, (POPMYJIMPOBAHUS BBIBOJIOB) IJISI PEIICHHS
TIOCTABJICHHOW 3aJlaud, TPUMCHEHHE OCHOBHBIX METOIOB MO3HAHUs (HAOIIOJCHMUS,
HAYYHOTO SKCIIEPUMEHTA)IIsI U3YYCHUSI PA3IMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB H
OpOIECCOB, C  KOTOPBIMH  BO3HHUKAaeT  HEOOXOMUMOCTh  CTaJKUBAaThCS B
npodeccuoHanpHOM chepe;

- WUCTIOJIb30BaHKE PA3IMYHBIX MCTOYHUKOB JUIS MOJTYYCHUS XUMHUECKON MH(popMmaruy,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JUIS JOCTIDKCHHS XOpPOIIUX pPE3yIbTaTOB B
npodeccuoHanpHOM chepe.

IIpeomemusie pezyniomamol:

- c(opMUPOBAHHOCTh TMPEACTABICHUN O MECTEe XHMHH B COBPEMEHHOW Hay4YHOU
KapTUHE MHpa; TOHUMAHHE POJIM XUMUU B (POpPMHUPOBAHUU Kpyrozopa u
(byHKIIMOHATHLHOM TPaMOTHOCTH Y€JIOBEKA JIJIS PEIICHUs MPAKTUYECKUX 3a]1ay;

- BJIQJICHUE OCHOBOMOJIATAIOIIMMU XUMHYECKUMU TMOHATUSAMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSMH; YBEPEHHOE TMOJIb30BAaHWE XUMHYECKOM TEPMHHOJIOTHUEN U
CHUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUSA, WCHOJIb3YEMBbIMH B XUMHHU:
HaOJIOJICHUEM, OINMCAaHHEM, HU3MEPEHUEM, JKCIEPUMEHTOM; YMEHHE 00pabaThiBaTh,
OOBSACHATH pe3yJbTaThl IMPOBEACHHBIX OIBITOB M Je€JaTh BBIBOJIbI; TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSTh METO/IbI IO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

- c(hopMUPOBAHHOCTh YMEHUS JJaBaTh KOJUYECTBEHHBIE OIEHKH U MPOU3BOIUTH PACUETHI
0 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM;

- BJIaJICHUE TIpaBUJIaMU TEXHUKH 0€30MaCHOCTH MPU UCTIOJIb30BAHUN XUMUYECKUX
BEIIECTB;

- c(pOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIUHU MO OTHOILICHUIO K XUMHYECKON
uH(dOopMaIuu, MoJy4aeMol U3 pa3HbIX HCTOYHUKOB.

B pe3ynomame oceoenus yuebHOU Oucyuniutbl 00y4arOUUIC O0JIHCEH YMemb:

- HCIIOJIB30BaTh pa3IUYHbIC BHIBI IMO3HABATEIBHOW JIEATCIBHOCTH M OCHOBHBIX
HMHTCIICKTYalIbHBIX ONepanui (IIOCTAHOBKH 3aJ1a4yM, (POpPMYJIMPOBAHKS THITIOTE3, aHAIM3a
U CHHTE3a, CpaBHCHHS, OOOOIICHWsS, CHCTEMATHU3allid, BBISBICHUS MPHYNHHO-
CJICICTBEHHBIX CBS3CH, IMOMCKAa aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOIOB) ISl PEIICHUS
MOCTABJICHHOW 3aJlauM, NPHMEHEHHWE OCHOBHBIX METOAOB IO3HAHUS (HAOJIIOICHUS,
HAYYHOTO 3KCIECPUMEHTA) JJIA M3YYCHHS Pa3IUYHBIX CTOPOH XMMHUYECKHX OOBEKTOB U
MPOIIECCOB, ¢ KOTOPHIMU BO3HHKACT HEOOXOAMMOCTD CTAJIKHUBATLCS B MPOPECCHOHATBHON
ctepe;

- WCIIOJIb30BaTh pPa3IMYHbIC HMCTOYHUKH JUIS TIOJIYYCHHUS XUMHWYSCKOW WH(pOpMaImH,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh IS JOCTHXKEHHUS XOPOIIUX pEe3yIbTaTOB B
npodecCuoHabHOM cdepe.



B pe3ynvmame oceoenus yuebHoU Oucyuniutbl 00y4arouuiics O0JINCeH 3HAMD.

- OCHOBHBIE ITIOHATHS U 3aKOHBI XHUMUHU;
- IEPUOINYECKUH 3aKOH;
- KJ1acCU(UKAILUK U CBOWCTBA OPTraHMYECKUX U HEOPTaHMUECKUX COCIMHEHUIA.

1.4. PexomMeHnayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE NPOrpaMMbl y4eOH O
AUCHHUIIMHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku oOydaromierocsi 68 4acoB, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3Kku oOydaromierocsi 68 4acos.
N3 Hux 24 yaca TeopeTudeckux, 34 yaca MpaKkTUIECKUX.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUILJIAHBI

2.1. O06beM yueOHOI JMCHHMIJIMHBI M BUABI Y4eOHOH padoThl

Bup yuedHoii padoTbl Oobvem uacos
MaxkcuMmajibHasi ydeOHasi Harpy3Ka (Bcero) 68
Oobs13aTesibHAs ayAUTOPHAs y4eOHAasl HATPY3Ka (Bcero) 68
B TOM YHCIIE:
JIEKIIMOHHBIE 3aHATUS 34
MIPaKTUYECKHUE 3aHATH 34

Dopma npomesicymounoii ammecmayuu — 1uPPEpeHINPOBAHHBIN 3a4eT



2.2. TeMmaTu4ecKuii IJIaH U coaepxxanue yueoOHoi qucuuiuiuabl B/ 09. Xumun

HaumenoBanmue Copaepxxanue yueOHOro MaTepuasia, 1a00opaTopHblie padoThl H IPAKTHYECKHE 3aHATHS, O0bem yacoB YpoBenn
pa3esioB U TeM caMocCTosiTeJIbHAs padoTa o0yuyaomuXxcs, Kypcopasi padora (IIpoeKT) (eciu 0CBOCHMS
npeoycmMompeHvl)
1 2 3 4
Tema 1.1. OcHoBHble  Coodepoicanue yuebHo20 Mamepuaia 12
TOHSITUSI M 3aKOHBI ~ OCHOBHbIE NOHATUSA XUMUU. BemectBo. AtoM. Monekyna. XUMHUECKUN 3JIEMEHT. AJIOTPOIHS.
XUMUH [IpocTslie u cnoxHble BeniecTBa. KauecTBEeHHBIN U KOJTUYECTBEHHBIN COCTAB BEILIECTB. 1

Xumuueckue 3Haku U (opMyIibl. OTHOCUTENBHBIC AaTOMHAS U MOJICKYJISIpHAS MACCHI.
KonnvectBo BemniecTsa.

OcHoBHbIe 3aKOHBI XUMHH. CTEXHOMETPHS. 3aKOH COXPAaHEHHS MacChl

BEIIECTB. 3aKOH MMOCTOSTHCTBA COCTABA BEIIECTB MOJIEKYJISIPHON CTPYKTYPBHI. 2 1
3akoH ABOTajipo  CIEACTBUS UX HETO

Ipakmuueckoe 3anamue Nel « Bvluucienue omHocumensHo u MOAeKyIapHOU MACChl

. 1
gewecmaa,; Maccogotl 00U XUMUYECKO20 dJIeMeHma no hopMyLy COeOUHEHUSIN»
Ipakmuueckoe 3anamue No2. Pewienue 3a0ay no meme «CmMexuomempuieckue 3aKoHbl XUMUU». 2 1
Ipaxmuueckoe 3ansamue Ne3 Pewenue pacuemnuix 3a0a4 (¢ UCROIb308AHUEM NOHAMULL 4 1
KOJIUYeCmea eeujecmed, Maccol, 00vem, MOIAPHbLIL 00bem)
Tema 2. Cooeporcanue yuebno2o mamepuana 42 1

Teopernyeckue

2.1. CoBpeMeHHbBIE NPEACTABJIECHHS 0 CTPOCHHH aTOMA.
OCHOBBI XMMHUH

CTpoeHue IEKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB MEPBBIX YEThIPEX MEPHOJIOB: S-,p-,d-

AJIEMEHTOB. DKCIEPUMEHTAIbHBIE JOKA3aTEIbCTBA CII0)KHOCTH CTPOECHUS aTOMOB. CTpoeHue 4 1
AJIEp U JIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 31eMeHTOB 1-4 nepuonos I1CO. U3oTomsl.

Paanycsl aToMOB, X HepHOJUECKUEe U3MEHEHUs B cucteMe X3. OCHOBHOE U BO30YKJIEHHOE

COCTOSTHUE aTOMOB.

2.2.Ilepuoguyecknii 3aKOH U NEPHOAUYECKASI CHCTEeMAa XUMHYeCKHUX daemMeHnToB /I U. 4 1
MemnpeieeBa

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB U UX COSAMHEHUN MO NMEePHOoJaM U rpyInam.

OO11ast XapaKTepUCTHKA METAJIJIOB TJIaBHBIX MOATPyYMIl 1-3 rpymil B CBSA3M C UX MOJIOKEHUEM B

NEepUOINYECKOi cuctemMe XuMuieckux sneMeHToB J[.M. MenneneeBa 1 0COOCHHOCTSIMHU

CTPOEHHS X aTOMOB. XapaKTepUCTHUKA MEPEXOAHBIX SJIEMEHTOB - MEJIU, [IMHKA, XpOMa, JKejle3a

10 UX IMOJIOKEHUIO B IEPHOJUYECKON CUCTEME XUMUYECKUX 351eMeHToB JI.11. Menneneesa n

0COOEHHOCTSIMH CTPOSHHS UX aTOMOB. O011as XapaKTepUCTUKa HEMETAJIJIOB TJIaBHBIX MOTPYIII



4-6 rpynmn xumudeckux 3nemMeHToB J1.M1. MenaeneeBa 1 0COOEHHOCTSIMH CTPOSHUSI X aTOMOB.
2.3. XumMnueckasi CBSI3b U CTPOCHHE BellecTBa.

KoBanentHas xummudeckas CBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHMUsI.
XapakTepUCTUKH KOBAJIEHTHOM CBs3H ( IIOJSIPHOCTH U SHEPTus cBsA3M). FIoHHas CBA3b.
Meramnmueckas cBsA3b. BogoponHas cBsi3b. DNEKTPOOTPULATENIBHOCTh. CTENEHb OKUCICHUS U
BAJICHTHOCTb XMMHUYECKHUX JIEMEHTOB. BelecTsa MOJIEKyISIPHOrO U HEMOJIEKYJISIPHOTO
CTPOEHHUS.
2.4.XuMHn4ecKas peakiusi.

Krnaccudukanusa XuMHUecKUX peakluid B Heopranuueckoil. CKopocTh peakiuu, e€ 3aBUCUMOCTh

OT pa3nU4HbIX GakTopoB. OOpaTUMBbIC H HEOOPATUMBIE XUMHUUECKUE PEAKITUN. XUMHUECKOE
paBHOBecue. CMeleHne xuMmudeckoro pasHoBecus. [loa neiictBrueM paznuuHbIX (PaKTOPOB.
DNEeKTPOIUTHYECKAs TUCCOIMALINS HIIEKTPOJIMTOB B BOJHBIX pacTBopax. CUIIbHBIE U Cl1a0ble
aneKTponuThl. Peakuus nonHoro oomena. I'naponus comnei.

Cpena BOAHBIX pacTBOPOB: KUCIasl, HEUTpasibHas, WENOYHAsl. Peakuyst OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE.

Ipaxmuueckoe 3anamue Ne5 Hanucanue 31eKmMpoHHbIX U 21eKMPOHHO-2pahuyecKux popmyn
N1EeMEeHMOo8

Ilpakmuueckoe 3anamue Neb6 Xapakmepucmura XumMuuecko20 271eMeHma no €20 NOJIONCEHUIO 8
nepuoouyecKol cucmeme xumuieckux 2nemenmos /{.M.Menoeneesa.

Ipaxmuueckoe 3anamue No7 Inekmponnas kougueypayus amoma.Pacnpedenenue 31eKkmpoHo8

8 amomax 371eMeHmos.

Ipaxmuueckoe 3anamue No8 Ycmanognenue 3asucumocmu mexncoy nojioxcenuem 8 maoauye u
ceoticmeamu, onpeoesenue d1eMeHma no 2J1eKmpoHHoU gopmyne, cocmasienue d1eKmpoHHOL

Gopmynvt amomos
Ipaxmuueckoe 3anamue Ne9 Xumuueckas césa3b. CmpoeHue MoeK)Ibl
Ipaxmuueckoe 3anamue Nel0 Honnas cea3v u ee xapaxmepucmuxu.

Ipaxkmuueckoe 3anamue Nell Kosanenmuas cési3v u ee Xxapaxmepucmuxu.

Ilpakmuueckoe 3auamue Nel2 Onpedenenue 8uoa 653U U MEXAHU3MbL €€ 0OPA30BAHUSL
Ipakmuyeckoe sanamue Nel3 Cocmagénenue ¢popmyn coeounenuii no 6a1eHMHOCMU U CIeneHu
OKUCNeHUs

Ipakxmuueckoe 3auamue Nel4 Cocmasnenue ghopmyn 6UHapHuIX COeOUHEeHUU NO CeneHu
OKUCTIeHUs. DIeMEHMO8 U OnpeoeleHUe CMeneHy OKUCIeHUs N0 opMyIam coeOuHeHUl.
IIpaxmuueckoe 3anamue Nel5 @axmopwl, enusowue Ha CKOPOCHb XUMUYECKOU PeaKyuu.
Ipaxmuueckoe 3anamue Nel6 Cumewjenue XuMuiecko2o pagHo8ecusi

Ipaxmuuecxoe 3anamue Ne 17 Konmponvras paboma no npoudeHubiM memam

N



Tema 3. Cooepoicanue yuebHo2o mamepuia 14
Heopranuueckas
XHMUS
Knaccugpuxayus neopeanuueckux éewecms. 4
Homenxnamypa neopeanuueckux geujecme (mpusuaibHas u MexcoyHapooHas). XapakmepHole
XUMUYecKue ce0UCmaea nPoCnuvix 6eujecms
- MEMAN08.: WeilouHbIX, Wel0YHO3EMENbHbIX, AIOMUHUS, NePeXOOHbIX MEMAl08 - Meou, YUHKA,
xpoma, dncenesa. XapakmepHole XUMUYECKUE CEOUCMEA NPOCMbIX 6EUeCE HEMEMALLO08:
8000p00a, 2A102eH08, KUCI0pOOd, cepbl, azoma, gocgopa, yenepood, KpemHusl.
Xapaxmeprvle Xumuyeckue c8oUCmea OKCUO08: OCHOBHBIX, AMPOMEPHBIX, KUCIOMHBIX.
Xapaxmepnvie xumuyeckue c6OUCMBA OCHOBAHUL U AMPOMEPHBIX 2UOPOKCUO08. XapakmepHble
XuMuyecKkue ceolcmaa Kuciom. Xapaxmephle XUMu4eckue c6oUcmea coell: CpeOHUX, KUCIIbIX,
OCHOBHbBIX, KOMNIIEKCHBIX (HA NpumMepe COeOUHEHU ATIOMUNUSL U YUHKA).
B3aumocesisb pasnuunblx Kiaccos HeopeaHudecKux 6eujecms.

Ilpakmuueckoe 3anamue Nel7 [lonyuenue u ceoticmea kuciom. Pacuem pH 6 pacmeopax 5

CUTILHBIX U CIAOBIX KUCIOM U OCHOBAHULL.

Ilpakmuueckoe 3anamue Nel9 [lonyuenue u ceoticmea okcuoos. 2

Ilpakmuueckoe 3anamue 20 Ilonyuenue u ceovicmea coneu 2

Ipaxmuueckoe 3anamue Ne2l Pewenue 3a0au «c801cmea 0CHOBHbIX KIACCO8 BeU4ECB) 2

Ilpakmuuecxoe 3auamue Ne 22. Umozosas konmponvHas paboma no npoudeHHbIM memam 2

Bcero:

JuddepeHunpoBaHHbINi 3a4eT 68

JIng xapakTeprCTUKU YPOBHS OCBOCHHUS Y4€OHOTO MaTepHaa UCIIONIb3YIOTCS CIeIyone 0003HaueHHS:

1. — o3HaKOMHTENBHBIN (y3HaBaHHE paHee U3yUYECHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTHBHbIH (BBIIIOJIHEHUE JIEITENILHOCTHU 10 00pasily, MHCTPYKIMU HJIH HOJ PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (INTAHUPOBAHUE U CAMOCTOSITEIIFHOE BHITTOJHEHUE AEATEIHHOCTH, PElleHHe IIPOOJIEMHBIX 33/1a4)

10



3. YCJIOBUSA PEAJIN3ALIUU PABOYEN ITPOT'PAMMBI YYEBHOM

3.1.TpeboBanusi K MUHMMAJbHOMY MAaTEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUIo

Peanuzanus nporpaMMbl JUCHUIUIMHBI TpeOyeT HaM4ne KaOUHeTa XUMHYECKUX
JUCIHUTLINH.

O6opynoBanue ydeOHOro KaOWHETa: WHTEPAaKTHBHAs JIOCKa, MapKepHas J0CKa,
XUMHUKO-1a00paTopHas Mocy1a, XAMUIECKHE PEaKTUBBI, JabopaTopHOE 000PYIOBAaHUE U
npuOOpHI, TAOIUIIEI, BUCOPHUIBMBI, YI€OHBIE CTOJBI, CTYJIIbSI.

3.2. UndpopMannoHHOe o0ecneyeHue 00yueHust

Ilepeuens PeKOMeEHOyemMblX YueoHbvIX uzoanuii, Humepnem-pecypcos,
00NOIHUMEIbHOU TUMEPAmypol.

OcHogHble ucmouHuKu:
1. Kypun A.A. Xumusg 10-11 knaccel: yaeOHHK AJ11 00111€00pa30BaTeIbHBIX
opranu3zanuii: 6a30Bblid ypoBeHb: / A.A.XKypun. — M.: IIpocsemenne, 2019 -175c¢.

2.3ypabsa C.D., Jlysun A.Il. Oprannueckas XuMus. YYHOHHK  JJIA
dapMareBTHYeCKUX YUYMINIL U KOJJICIKEH: T CTYACHTOB YUPEKICHUA CPETHETO
npodeccuonanbHoro oopaszopanus: C.0. 3ypabsH, A.Il. Jlysun ; mox pea. H.A.
TrokaBkunoi.-Mocksa: [ 9OTAP-Menua, 2016. -383c.

JlononnumenvHble UCHOYHUKU
1. T'abpuensa  O.C. Xumus 10 «kimacc. ba3oBeif  ypoBeHb: YUeOHUK A
obpazoBaTtenbHbIX yupexaeHuit./O.C.I"'abpuensa —M.: [Ipoda, 2015.-191c.

2.Tabpuensn  O.C. Xwumus 11 «kmacc. ba3oBelii  ypoBeHb: YueOHUK JUisd
oOpazoBatenbHbIX yupexaeHuit./O.C.I"'abpuensn —M.: [lpoda, 2014.-223 c.

3. Epoxun FO. M., Komanera M. b. Xumus s mpodeccuit u crneruaibHOCTEN
TEXHUYECKOTO M EeCTEeCTBEHHO-HAydyHOTO mnpoduiei: ydyeOHUK i  CTY/I.
yupexaeHuil cpen. npod. oopazoBanus. — M., 2014.

1. Epoxun 0. M. Xumus: 3agaun v ynpaxHeHus: yue0. mocooue ajist CTy/I.
yupexIeHuit cpe. mpod. oopazoanus. — M., 2014.

2. Epoxun FO.M. CO0pHUK TECTOBBIX 3aJaHUM MO XUMHUU: yuel. mocooue s CTy/I.
Yupexnaenuit cpea. npod. oopazoBanus. — M., 2014.

3. IN'abpuensn O. C., Octpoymos U. I'., Cnaaxos C. A., lopodeesa H.M. I[Ipaktukym:
yue0. [TocoOue s ctya. yupexaeHuit cpe. nmpod. oopazoanus. — M., 2014.
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INa6puensa O. C., OctpoymoB U. I'., CmagkoB C. A. Xumusa: mocobue s
noarotoBkn k EID: yueb.mocobue miusg CTya. YUpekACHHH cpen. mpod.
obpazoBanusa. — M., 2014. TI'abpuensu O. C., JIsicopa I'. I'. Xumus. TecTsi,
3alayd M yHOpaxHeHus: yde0.mocoOue Mg CTyA. YUYpeKIeHuM cpen. mpod.
obOpazoBanusa. — M., 2014
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4. KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHUS
JUCHMUILIAHBI

KoHTponib ¥  oOlEHKa  pe3yJbTaToB

OCBOCHMH:

y4eOHOM  AUCIHUTLIAHBI

OCYIICCTBIICTCA IPCIIoAaBaTCJICM B HPOHCCCC IMPOBCACHUA IMPAKTHYCCKUX BaHHTHﬁ,

KOHTPOJIBHBIX  padoT,
3aJIaHUM.

Pe3yabTarsl 00y4yeHusi (mpeaMeTHbIE Pe3yJibTaThl)

B pe3yiabTaTte 0CBOCHUS AMCHUIJIMHBI 00y4aroUIUiics

A0JIKEH NMPoJeMOHCTPUPOBATH npeaMeTHbIEe
pe3yJbTaThl OCBOEHHUS  yuyeOHOoil AU CHUTLINHBI
"Xumusn':

- c¢(hOopMHPOBAHHOCTh TPEJCTABICHUNH O MECTE XHMHUU B
COBPEMEHHOM HAay4YHOW KapTUHE MHPA; NOHMMAaHUE POJIH
XUMHUH B (OPMUPOBAHUU Kpyrozopa M (hyHKIHOHAIBHOM
IPAMOTHOCTH 4Ye€JIOBEKA JUI PELICHHs IPAKTHYECKUX
3a/1ay;

- BIAQJCHUE  OCHOBOIIOJIATAIOIIMMH  XUMUYECKUMH
MOHATUSMU, TEOPUSIMH, 3aKOHAMU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TOJIb30BAHUE XUMHYECKOM TEPMHHOJIOTMEUH H
CUMBOJIMKOI;

- BJIAJICHME OCHOBHBIMU METOJAaMU HAy4YHOTO IIO3HAHMS,
UCTIONIB3YEMBIMH B XHMHU: HAOIIOACHUE, OIHUCAHUE,
U3MEpEeHue, OIKCIEpPUMEHT; yMeHue  00pabaThiBaTh,
OOBSACHATh PE3yJIbTAaThl MPOBEACHHBIX OINBITOB U JielaTh
BBIBOIbI; TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH METOJbI
ITO3HAHMUS [IPU PEIICHUH NTPAKTHYECKUX 3a/1a4;

- c(OpMHPOBAHHOCTh YMEHMs JAaBaTh KOJIMUYECTBEHHBIE
OLICHKH U MPOBOJIUThH PacUeThl IO XMMHUECKUM (opMyiaM
U YPaBHEHUSM;

- BJIaACHUC ITPaBUJIaMU TCXHUKHU 0e30macHOCTH npu
HUCIIOJBb30BaHUH XUMHNYCCKHX BCIICCTB,

- chopMUPOBAaHHOCTb  COOCTBEHHOW  MO3UIMU IO
OTHOULICHHIO K XUMUYECKOW MH(pOpMalu, moydyaeMoi 13
pa3HbIX UCTOYHUKOB;
- JUI1 OOy4YaloUIMXCsl C OIpaHUYEHHBIMH BO3MOXXHOCTSMU
3/I0pOBbSl OBJIA/ICHHE OCHOBHBIMHU JIOCTYIHBIMU METOJAMHU
HAy4HOTO MO3HAHNUS;

a TaxiKE€ BbIIIOJIHCHUSA 06y‘-IaIOH_[I/IMI/IC$I HHAUBUYaJIbHBIX

®opMbI U METOAbI KOHTPOJISI U
OLICHKH pe3yJIbTATOB 00y4eHus!
Tekymuii KOHTPOJIb:

- B YCTHOM WJIM IMCbMEHHOMN

dbopwme;

Texkymui KOHTPOJIb:
- B YCTHOU WJIM MUCbMEHHOMH hopme;
- TECTUPOBAHHE;
- IPOCMOTP U OLIEHKA OTYETOB 110
PaKTUYECKUM paboTam
Tekymmit KOHTPOJIb:
- B YCTHOM WJIM TUCbMEHHOU (hopme;
- TECTUPOBAHHUE;
- IPOCMOTP U OLIEHKA OTYETOB 110
NPaKkTUYECKUM paboTam

Texymui KOHTPOIIb:

- B YCTHOM WJIM MTUCbMEHHOU (opMme;
- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB 110
NpPaKkTUYECKUM paboTam

Texymuit KOHTPOJB: - B YCTHOU (hopme,
HaOJII0/IeHUE 3a BBITIOJIHEHUEM
MPaKTUYECKUX padoT

Texymui KOHTPOIIb:

- B YCTHOM WJIM MUCBMEHHOMN

dbopme

Texymui KOHTPOIIb:

- B YCTHOM WJIM MMCbMEHHOMN

dbopme
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@®opMBbI 1 METOAbI KOHTPOJISI M OIIEHKH Pe3yJIbTAaTOB 00y4eHHs 10JI2KHbI IO3BOJISITH NPOBEPITH Yy 00yYAKOIIMXCS He
TOJBKO C()OPMUPOBAHHOCTDH MPeEIMETHBIX Pe3yJbTATOB, HO M PA3BUTHE JUYHOCTHBIX M MeTaNpeMeTHBIX Pe3yJIbTATOB

Pe3yabTaThl (IMYHOCTHBIE U MeTaNpeAMeTHbIE)

00y4yeHust

OcHOBHbIE NOKA3aTeJIN OIEHKH
pe3yJabTara

JIMYHOCTHBIE PE3YJIbTAThI

- pOCCHfICKaH rpaxxaaHCkKkasd MACHTUYIHOCTb, ITIaTPUOTU3M, YBAXKCHHUC K

CBOCMY Hapoay, 4yBCTBO OTBCTCTBCHHOCTU IICPEC PO,I[HHOﬁ,
ropaocCTb 3a CBOI Kpaﬁ, CBOIO PO,Z[I/IHy, IpoHuIoC U HACTOAIICC

MHOI'OHAIMOHAJIbHOI'O HapOJa POCCI/II/I, YBaKCHHUC I'OCY AapCTBCHHBIX

cUMBOJIOB (rep0, diar, riMH);

- HPAaBCTBEHHOE CO3HAHUE U MOBEJICHUE HA OCHOBE YCBOCHHS
00111eU€eI0BEUECKUX 1[EHHOCTEMH;

- FpaKIaHCKas MO3MIIMS KaK aKTHBHOI'O M OTBETCTBCHHOI'O YJICHA
POCCHIICKOTO O0IIECTBA, OCO3HAIOIIECTO CBOU KOHCTUTYIIUOHHBIC
mpaBa 1 00S13aHHOCTH, YBAXKAIOIIETO 3aKOH H ITPABOIIOPSIIOK,
00J1a1a1011Er0 YYBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
MIPUHUMAFOIIIETO TPAIUITNOHHBIC HAITMOHAIBHBIC U
o0IIeueIoBeYeCKrue TYMaHUCTHICCKHUE U JICMOKPATHICCKHE
LIECHHOCTH;

- TOTOBHOCTH K cITy’keHuI0 OTeuecTBY, ero 3alluTe;

- chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOM
IMPAKTUKH, OCHOBAHHOI'O HA JUAJIOTC KYJIBTYP, a TAKXKE Pa3JIMIHBIX
(dhopm OOIIECTBEHHOTO CO3HAHMUSI, OCO3HAHNUE CBOETO MECTa B
IIOJINKYJIETYPHOM MHUDE;

- IPOABJICHUC I'PAKAAHCTBCHHOCTH,
IIaTpuoTU3Ma,
- 3HaHUC UCTOPUHU cBocH CTpaHBbI;

JEMOHCTPAIIHS TIOBEICHHS, IOCTOMHOTO

rpaxaanuna PO

- IPOSIBJICHNE AaKTUBHOM KU3HEHHOMN
MIO3HIINH;

- IPOSIBJICHUE YBAXEHUS K
HallMOHAJIBHBIM U KYJIbTYPHBIM
TpaguuusaM HapoaoB PD;

- yBa)K€HHE OOIIEUEIOBEUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEMN
JEMOHCTPALMS TOTOBHOCTH K
HCIIOJTHEHUIO BOMHCKOTO JI0JIra

- IeMOHCTpaIus cOopMUPOBAHHOCTU
MHPOBO33PEHHUS, OTBEUYAIOIIETO
COBPEMEHHBIM peaIisIM;

- MPOSIBJIEHHE OOIIIECTBEHHOTO
CO3HAHM,

(I)OPMLI U ME€TOABI KOHTPOJIAA 1
OI€HKH

WNHuTepnperanus pe3ysbTaToB
HaOJI01CHUH 32 1 TebHOCThIO
00yuaroIierocsi B poLecce OCBOSHUs
00pa30BaTeNIbHON MPOrpaMMBI

WuTepnperanus pe3yinbTaToB
HaOJIIOICHUH 32 JIeATEIILHOCTHIO
00yyaromerocs B poLecce OCBOSHUs
00pa30BaTeIbHON MPOTPaMMBI.
CBOEBPEMEHHOCTH MMOCTAHOBKH HA
BouHCKuUM yueT Habmronenue 3a
peanu3zanuei npopecCuoHAIbHBIX
3HaHUH BO BPEMS IIPOXOKICHUS
y4eOHbIX cOOpOB

WNHTtepnperanus pe3ysibTaToB
HaOII0ICHU 3a JeSATEIbHOCTBIO
00yuaromerocs B poLecce OCBOSHUs
00pa3oBaTesIbHON MPOTrpamMMBbl.



- chopMHpPOBAaHHOCTH OCHOB CAaMOPA3BUTHS U CAMOBOCITUTAHUS B
COOTBETCTBHUH C 00I[EUETIOBEUECKUMHU LIEHHOCTSAMHU U UjeanaMu
IPaXx/IaHCKOro O0IIECTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIbHOCTH;

- TOJIGPAHTHOE CO3HAHUE U TTOBEJCHUE B MTOJIMKYJIBTYPHOM MHPE,
TOTOBHOCTH U CHOC06HOCTB BECTHU AUAJIOT C APYTUMHU JIIOAbMU,
JOCTUI'aTh B HEM B3aMMOIIOHUMAaHUA, HAXOJUTH O6H_[I/I€ eI 1
COTPYAHUYATDh IJId UX NJOCTHIKCHUS, CHOCO6HOCTI) IMPOTHUBOCTOATH
UJICOJIOTHH SKCTPEMHU3Ma, HallMOHAIN3Ma, KCeHOPOOuH,
JTUCKPUMHHAIIMH 110 COITUATBHBIM, PEIIMTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MIPU3HAKaM U IPYTUM HETaTUBHBIM COIHAIbHBIM
SIBJICHUSIM;

- HaBBIKU COTPYJIHUYECTBA CO CBEPCTHUKAMU, AETbMU MJIQILIETO
BO3pacTa, B3POCIBIMH B 00pa30BaTeIbHON, OOIIIECTBEHHO MTOJIC3HOM,
y4e0HO-HCCIIeI0BATENbCKOM, TPOSKTHON M IPYTUX BHUIAX
JIEATENbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHUU BCEH )KM3HH; CO3HATEITHHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCIENHOM npodeccroHanbHOM U 00IIECTBEHHON AESITETbHOCTH;

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, -

HAay4YHOT'O U TCXHUYCCKOI'0 TBOPYECTBA, CIIOpTa, 06HI€CTB€HHI)IX TEXHUYCCKOI'O

- BOCIIMTAHHOCTb M TAKTUYHOCTD;
JIEMOHCTPAIIHS TOTOBHOCTH K
CaMOCTOATEJIbHOM, TBOPUECKOM
IEeITEIbHOCTU

- B3aUMOJICHCTBUE C O0YUYArOIIUMUCS U
npenoaaBaTejisiMu B XOIC O6y‘-I€HI/I$I Ha
OCHOBE HOPM JI€JIOBOT'O OOIIIECHHS;

- COTPYJHHYECTBO CO CBEPCTHUKAMHU U
npenoaaBaTeJIsIMU MMPH BBIITOJIHCHHUN
Pa3IMYHOTO POJia JICSATEIILHOCTH.

- ACMOHCTpalurs KCIaAHUA YUUTBCA,

- CO3HATEIbHOE OTHOIICHHUE K
MpoJ0JKEeHHI0 00pa3oBanus B BY3e;
- INTAHUPOBAHUC MMOBBIILICHUA
JJMYHOCTHOI'O " KBaJ'II/I(bI/IKaHI/IOHHOFO
YPOBHSIL.
OLICHKA

OOIEeCTBEHHBIX OTHOIIICHMI;

WNHTepnperarus pe3yibTaToB
HAOJII0ICHUI 32 IeITEIbHOCTHIO
00y4aroIIerocs: B mpoIecce OCBOCHHS
00pa30BaTeNbHOMN MPOrpaMMbl
Yuyactue B KOJICKTHBHBIX
MEPOTIPUITHSIX, TPOBOJIUMBIX HA
Pa3IMYHBIX YPOBHSIX

WNHTepnperanus pe3ysibTaToB
HaOJII0ACHUH 32 1A TEIbHOCTBIO
00yuJaromerocs B IpoLecce OCBOSHUS
00pa30BaTeIbHON MPOTPaMMBI.

MPOAYKTOB HAYYHOrO U TBOpPYECKHUE U UCCIEIOBATEIbCKUE
TBOpPYECTBA, CIOPTA, MPOEKTH MepOnpuATHS IO OTHOLICHUI;

0J1aroyCcTpONCTBY TEPPUTOPUU
KOJUTEeIKa U MUKpOpaioHa

- IPUHATHE U pealin3aliys HEHHOCTEN 3/J0pOBOro U OE30MaCHOT0 - TOTOBHOCTH BECTHU 3/10pOBBIN 00pa3 CriopTHBHO-MAacCOBbIE MEPOTIPUSATHUS



obpaza KHU3HH, noTpeOHOCTH B

(U3HYECKOM KU3HH;

CaMOCOBECPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO'03HOpOBHT€HBHOﬁ - 3aHATHUA B CIIOPTHUBHBIX CCKIUAX;

NEeSATEIbHOCTBIO,
yHoTpeOICHUS AIKOTOJIsl, HAPKOTHKOB;

HENpUATAE  BPEIHBIX  IIPUBBIYEK:

KypeHHUsl, - OTKa3 OT KypeHUs, yIOTpeOIeCHHS

AJIKOT'OJI

- 6epe>1<Hoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K - 3a00Ta 0 CBOEM 3J0POBLE U 3JOPOBLE

($u3nIeCKOMY U IICUXOJIOTUYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY,

TaK U JPYTUX JIOJIEH, YMEHUE OKa3bIBAaTh MEPBYIO MOMOIIb;

- OCO3HAHHBIN BBIOOp OyayIIei mpodeccru U BOZMOKHOCTEH
peaym3anuu COOCTBEHHBIX )KH3HECHHBIX IUIAHOB; OTHOIIIEHUE K
podecCHOHATLHOM JIEATEIIBHOCTH KaK BO3MOKHOCTH Y94aCTHs B
PEIICHNY JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
OOIICHAIIMOHAIBHBIX MTPOOIIeM;

- cOpMUPOBAHHOCTDH FKOJIOTHYECKOTO MBIIIJICHHS], TOHUMaHUS
BJIMSIHUS COLMAIIBHO-3KOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE
MIPUPOIAHOMN U COLIMATIBHOM CPEBI;

-puoOpETEHHE OMBITA IKOJIOTO-HAMIPABICHHON NeATeTbHOCTH;

- OTBETCTBEHHOE OTHOIIIEHUE K CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHUS IEHHOCTEN CEMEMHOM )KU3HM;

OKpPYKaroIIHX;
OKa3aHMe IepBOl MOMOIIHU

- IEMOHCTpaIs HHTepeca K Oyayiei
npodeccuu;

- BBIOOp ¥ IPUMEHEHHE METOJIOB U
CHoco00B pelIeHus
npodeccnoHanbHbIX 3a1a4;

- aKTUBHOCTb U MHUIIMATUBHOCTH B
MPOLIECCE OCBOCHUS
npodeccnoHATEHOM IeATEIFHOCTH;

- y4acTHe B CTYICHYECKHUX
KOH(epeHIUsIX, TPOEeKTax,
poeCCHOHATIBHBIX KOHKYpcax | T.II.
- DKOJIOTUIECKOE MUPOBO33PEHHE;

- 3HaHHE OCHOB PALMOHATIBHOTO
MIPUPOJIOTIONB30BaHMS U OXPaHBbI
TIPUPOJIBI

- YBAXKXCHHUC K CEeMEHHBIM OEHHOCTSAM,
- OTBCTCTBCHHOC OTHOIICHHUEC K
CO3JaHUIO CEMBbH

JIHu 310pOBbst

3aHATHS Ha
MEXIUCHUIUTMHAPHBIX Kypcax
pohecCuoHANBHBIX MOyJIEH
HabGnronenue 3a neiicTBusiMu B
MIPOIIECcCe MPOXOKACHUS yueOHOM
MPaKTUKK TBOpPYECKUE MMPOCKTHI

Meponpusitust o 0;1aroycTponcTBy
TEPPUTOPUH KOJIJIEAKA U MUKPOpaiioHa
DKOJIOTrMYECKHE U UCCIIE0BATEIbCKNE
ITPOEKTHI

BreknaccHbie MeponpusaTus,
MOCBSIIEHHBIE UHCTUTYTY CEMBH.



MeTanpeaMeTHbIE Pe3YJabTAThI

- YMCHHEC CaMOCTOATCIIbHO OIIPEACIIATE HEIN ACATCIIBPHOCTH U
COCTAaBJIATH IINIAHBI ACATCIIBHOCTH, CAMOCTOATCIIbHO OCYIICCTBIIATD,
KOHTPOJUPOBATh U KOPPEKTUPOBATE ACATCIIBHOCTD, HCII0JIB30BATh
BCC€ BO3MOXKHBIC PECYPCHI IJIs1 JOCTHXKEHUSA ITOCTABJICHHBIX ueﬂeﬁ n
pcairsanuu 1JI1aHOB ACATCIbHOCTHU, BBI6I/IpaTB YCIICHIHBIC CTpaTEeTUn
B PA3JIMYHBIX CUTYAlUAX;

- YMEHUE NPOTYKTUBHO OOIIAThCs U B3aUMOJIEHCTBOBATH B IpoLiecce
COBMECTHOM JEATEIBHOCTH, YUYUTHIBATh NO3ULIUNA JPYTUX
YYaCTHHKOB JEATEIbHOCTH, 3 (peKTHBHO pa3pemars KOH(PIUKTHI;

- BJIaJCHHUEC HaBBIKaMH HO3HaBaTeHLHOﬁ, yqe6HO'HCCHeI[0BaTeHBCKOﬁ
n HpOeKTHOﬁ ACATCIIBHOCTHU, HABBIKAMU PA3PCILICHUA HpO6J’ICM;
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIbHOMY ITIONCKY MCTOI0B
pEIICHUA NPAKTHYCCKUX 3a/1a4,

MPUMEHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA

- OpraHM3alns CaMOCTOSTEIHHBIX
3aHATUH B X0JIe U3YUYCHUS
00111€00pa30BaTeIbHBIX JUCIUILINH,
IJIAHUPOBAHUST COOCTBEHHOM
JEeITEIbHOCTH;

- OCYIIECTBJICHUE KOHTPOJIS U
KOPPEKTUPOBKH CBOCH JEATEIBLHOCTH; -
WCIOJIb30BaHUE PA3IINYHBIX PECYPCOB

I JOCTHXKCHHA ITOCTAaBJICHHBIX ueneﬁ;

- BBIOOD M IPUMEHEHHE Pa3IUYHbIX
METOJIOB ¥ CIIOCOOOB pElICHUS 3a/1a4
- IEMOHCTpAIMS KOMMYHHUKATUBHBIX
CIIOCOOHOCTEN;

- IPOBEJIEHUE AUCKYCCUH U TNAJIOTOB,
YUUTBIBAs MO3UIIMIO IPYTHX
YYaCTHUKOB JESITETbHOCTH;

- apryMeHTHPOBAHHBIN 10100p
croco60B pazpemnieHus: KOHPIUKTHBIX
cuTyanun

- IEMOHCTpaIus CoCOOHOCTEN K
y4eOHO-UCCIIeI0BATENbCKON U
MIPOEKTHOM 1eATeIbHOCTH;

- BBIOOP U HCIIOJIb30BAHHE PA3TMUHBIX
METOJIOB PEIICHHSI MPAKTUIECKUX
3anay;

- IOHUMaHUE U TIPUHSITHE
OTBETCTBEHHOCTH 3 MPEII0KEHHBIE
pelieHus

KoHTposb rpaduka BeIOTHEHUS
WHJIUBUyaTbHON CaMOCTOATEIbHOMN
paboThI 00yJArOIIETOCS

OTKpBITHIC 3aIUTHI TPOCKTHBIX PabOT
DKcrnepTHas OIICHKA BBITIOJHCHUS
MPaKTUYECKUX padoT

Hab6nronenue 3a posibio 00ydaroerocs
B TpyIIIe

DKcrepTHas OleHKa BBHITIOJTHEHUS
npakTH4eckux padbor CeMHHAPHI
YyeOHo-npakTHYeCKUE KOHPEPEHIIUU
Konkypcst Onmumnma st



- TOTOBHOCTh U CITIOCOOHOCTH K CaMOCTOSITeNIbHON HH(DOPMAIIMOHHO-
MO3HABATENIBHOMN 1EATEIbHOCTH, BJIaJJIcHUE HABBIKAMU MOJTy4YEHUs
HeoOxoauMo HH(pOpMaLMK U3 CII0Bapel pa3HbIX TUIIOB, YMEHUE
OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POPMAIIIH,
KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATH HHPOPMAILIHIO,
MOJTy9aeMy0 U3 PA3IMYHBIX HICTOYHHKOB;

- YMEHHE HUCII0JIb30BaTh CPeIcTBa MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TexHoJorui (nanee - UKT) B pemenun
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX  OPraHU3allMOHHBIX 3a]1a4 C
coOroicHreM TPeOOBaHUI SPTrOHOMHKH, TEXHUKH 0€30MTaCHOCTH,
TUTHUEHBI, PECYpPCOCOEpPEKCHHUSI, TPABOBBIX U ATHYCCKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MTaCHOCTH;

- YMCHHC OIIPECACIIATh HA3HAUYCHUC U (bYHKI_[I/II/I Pa3IMIHbIX
COMAJIBHBIX HHCTUTYTOB,

- YMCHHEC CaMOCTOATCIIBHO OLICHUBAThL U IIPUHUMATDE PCIICHUSA, -

OIMPECACIIAIOIMNE CTPATETHUIO IMTOBEACHUSA, C YUHETOM I'pa’kKIaHCKUX U CAMOCTOATCIBHO

HPAaBCTBCHHBIX HCHHOCTeﬁ;

- 3¢ peKTUBHBIN TOMCK HEOOXOIUMOI
nHpopManuu;

- HCIIOJIb30BAHHE PA3TMYHBIX
HMCTOYHUKOB MH(GOPMAITUH, BKITFOYAS
INEKTPOHHBIE;

- IEMOHCTpAIHs CIocOOHOCTH
CaMOCTOSITEIILHO UCTIOIh30BATh
HE0OX0UMYI0 HH(DOPMAITUIO JIJIst
BBINTOJIHEHUS YYCOHBIX 33/1a4;

- COOIIOICHNE TEXHUKN 0€30I1aCHOCTH,
TUTHEHBI, pecypcocOepexeH s,
MIPABOBBIX U TUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOHN 0€30MaCHOCTH.

- chopMHEpPOBAHHOCTH TIPEICTABICHUN O
Pa3IMYHBIX COLUANBHBIX HHCTUTYTaX U
X QyHKIMSIX B o0O1IecTBE (MHCTUTYTE
CeMbH, UHCTUTYTE 00pa3oBaHMsl,
MHCTUTYTE 3]JpaBOOXPaHEHUS,
MHCTUTYTE TOCYJapCTBEHHOH BJIACTH,
WHCTUTYTE NapiaMeHTapu3Ma,
MHCTUTYTE YaCTHOM COOCTBEHHOCTH,
WHCTUTYTE PEJIUTUH U T. 11.)

JICMOHCTPAIIHS
J1aBaTh
CHATYyallu¥ ¥ HaXOJIUTh BBIXOJ] U3 HEE;
- camMoaHaJmn3 "
pe3yabTaTOB COOCTBEHHON PabOThI

cnocobHoctu MHTepnperanus
OIIEHKY HaOJIFOACHUI 3a

[ToaroroBka pedepartos, TOKIAIOB,
coobOienuit Mcrionp3oBanue
AJICKTPOHHBIX UCTOYHUKOB.
HabGnronenue 3a HaBpIkaMu pabOTHI B
TJI00aBHBIX, KOPIIOPATUBHBIX U
JIOKQJIbHBIX WH()OPMAIIMOHHBIX CETSX.

JlenoBble Urphl - MOJETUPOBAHUE
COITMATBHBIX U TTPO(ECCHOHATILHBIX
CUTYaLHH.

pe3yIbTaToOB
JESTSIIbHOCTHIO
00yYaromerocs B MpoIecce OCBOCHHS

KOPPEKIIHs 00pa30oBaTEIHLHOM MPOTPaMMBbI



- BJIQJICHUE A3BIKOBBIMH CPEACTBAMHU - YMEHHUE SICHO, JIOTUYHO U
TOYHO M3J1araTh CBOIO TOUKY 3pEHUs, UCIIOIb30BaTh a/IcKBaTHbIE
S3BIKOBBIE CPE/ICTBA;

- BJIaJICHUE HAaBbIKAMU MTO3HABATEIBHOM peieKCUH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTENbHBIX IIPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHWM, TPAHUL] CBOEIO 3HAHUS U HE3HAHUS,
HOBBIX I03HABATEJIbHBIX 3314 U CPEICTB UX JOCTHIKECHHUS

- ACMOHCTpalus JJOTUIHOCTHU U
TOYHOCTH H3JI0KEHHS COOCTBEHHOM
TOYKH 3PCHUS U BIIAACHHUSA A3BIKOBBIMHA
Cpe€acTBaMu;

- aICKBATHO OLICHUBATh CBOIO
CO6CTB6HHYIO JCATCIIbHOCTD,
AHAJIIM3UPOBATh U ACJIaTh IIPAaBUJIbHBIC
BBIBOJBI

WNHuTepnperanus pe3ysbTaToB
HaOII0ICHNH 3a IEATEbHOCTBIO
00y4aromIerocs B MpoLecce OCBOCHUS
00pa30BaTeNbHON MPOTPAMMBI



1.1. ®oHA OLIEHOYHBIX CPEACTB /JIs MPOBeIeHUs MPOMEKYTOUHOM
arrecTanuy 00y4arOIMXCH M0 Y4eOHOM TNUCIMILIHMHE

IToxka3zares i ¥ KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[Tokazarenu U KpUTEPHUH OLICHUBAHMS KOMIIETCHIIUM, OMCAHNE IKAJ COAEPKATCS
B MPWJIOKEHUU 1.

KOHTpOJIbeIe H TECTOBbIC 3aJaHUA
KOHTpOJII)HI)IC N TCCTOBBIC 3alaHUS COACPIKATCA B ITPHUITIOKCHHUHA 1.

MeToanueckue MaTepuabl

Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OLIEHUBAHUS 3HAHUM,
YMEHUH, XapaKTepu3yomux GoOpMHUPOBaHUE KOMIIETCHIIUM, COIEPKATCS B
MPUIOKEHUH 1.



MNPUJIO)KEHHE 1

1.1. ®opma npoMeKYTOYHOM aTTeCTAIUM:
HuddepenurpoBannslii 3auet (1cemectp)

Ne cemecTpa

YcTHbIi ppoHTANBHBINA, HHIUBHLY aJIBHBIN OIIPOC,

®opMBbI IPOMEKYTOYHOM aTTeCTALIMH.

MIPaKTUYECKHE 3aHATHSI, 1a00paTOpHbIe pabOThI,

JuddeperunanbHblii 3a4eT

1.2.

Ipoueaypa naud.3avyera ycTaHABIMBAET
CICAYIOIIMX YMEHUW U YCBOCHHS CIEAYIOLIUX

MIPOBEPOYHBIE PAOOTHI, KOHTPOJIbHBIE PAOOTHI.

®opma nposeeHHUs.

ITo Texymum OLeHKaM.

YerHbli onpoc

YPOBEHb
3HaHMK (MO0 Marepuany,

Cucrema OLICHUBAHMA PE3yJbTAaTOB BbHINNOJIHCHHUSA 3aJaHUH

c(hopMUPOBAHHOCTH

n3ydyaeMoMy B BceMy Kypcy IIpeamerom olieHKH OCBOCHUSI YUeOHON NUCITUILIMHBI
(Y1) sBnsaroTcss ymeHust U 3HaHus. KOHTpOJIb M OIIEHKA ATUX IUJAKTHUYECKUX
SIMHMUI] OCYIIECTBIISIFOTCS C UCIIOJIb30BAaHUEM CIIEAYIOMUX (POPM U METOIOB:

Taﬁ.lmua 1. (I)OpMI)I U METOAbI KOHTPOJA X OMEHKHA THIAKTUYCCKUX €ANHUII

PesynbTaTnl 00y4yeHus

- HyBCTBO ropa0CTH U YBAXXCHUA K UCTOPUU
1 JOCTUXKCHUAM OTEUECTBEHHOU
XUMHUYECKOU HAayKH; XUMHYCCKH I'PaMOTHOC
MOBEJICHUE B TPOPECCHOHATIBHON
JESITEIIbHOCTH U B OBITY MPU OOpAILIEHUH C
XUMHUYECKHMH BEIIECTBAMH, MaTepHalaMu
U TIPOIECCAMH;

- TOTOBHOCTB K IIPOJIOJIKEHUIO
00pa3oBaHMs ¥ TTOBBIIICHUS
KBasIM(UKalMK B U30paHHON
poeCCHOHAIBHON JEATENHHOCTH U
00BEKTUBHOE OCO3HAHUE POJTH
XUMHUYECKHX KOMIICTCHIIUN B 3TOM;

DopMBbI U METOABI
KOHTPOJISAA M OLlCHKH
pe3yJibTaTOB 00y4eHHs

Juunocmnuix

WHTepnperanus pe3ysbTaToB

HaOJIIOJEHUIT 3a
JEeSITETTHHOCTHIO
00yyaromerocs B mporecce
OCBOCHMSI 00pa30BaTEIbHOM
MIPOrPaMMBbI

TBopueckue u

HCCIIEI0BATEIIbCKUE
IIPOEKTH MeponpusTus 1o
07aroycTponcTBy
TEPPUTOPHUU KOJUIEIKA U
MHUKpOpanoHa

HaunmenoBanue
OLIEHOYHOI0 CPeACTBA

- BOCIIUTAaHHOCTb 1
TaKTUYHOCTbD,

JACMOHCTpalusa rOTOBHOCTHU
K C&MOCTOHTCHLHOﬁ,
TBOp‘lGCKOfI ACATCIIBHOCTHU

- IUTAHUPOBaHHE
MOBBIICHUS IMIHOCTHOTO
U KBaJTU(UKALMOHHOTO
YPOBHSI, yyacTue B
pohecCHOHATBHBIX
KOH(epeHIMIX, CEMHUHapax



- YMEHHE UCIOJIb30BaTh JOCTH)KCHHUS
COBPEMEHHON XMMHYECKOU HAYKU U
XUMHUYECKUX TEXHOJIOTUHN IS TOBBIILEHUS
COOCTBEHHOI'0 MHTEIUIEKTYalIbHOTO
pa3BUTHSL B BEIOpaHHOM
npodecCuOHATIBHON 1 TeIbHOCTH;

Yyactue B KOJIJIEKTUBHBIX
MEPOPUITHSIX,
MPOBOJIUMBIX Ha PA3IMYHBIX
YPOBHSX

Memanpeomemnwix

- UCTIOJIH30BAHUE PA3IMYHBIX BUIIOB
IIO3HABATEJILHON J€SITEIbHOCTU U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONeparui
(IIOCTaHOBKHM 3a/1a4M, aHAJIM3a U CUHTE3A,
cpaBHeHMs, 00001IeHNs, CUCTEeMaTU3alUH,
IIOKCKA aHAJIOrOB, (OPMYIMPOBAHUS
BBIBOJIOB), JUIsl PEILIEHNUS [TOCTaBJIEHHOM
3aJa4, MPUMEHEHUE OCHOBHBIX METO/IOB
NO3HaHUs (HaOIIIOICHNS, HAYIHOTO
OKCIIEPUMEHTA), ISl U3YUCHHSI Pa3IMIHBIX
CTOPOH XUMHUYECKUX OOBEKTOB U
IPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0IMMOCTh CTAJIKUBATHCS B
npodeccuoHabHOU cdepe;

- FICIIOJIb30BaHKE PA3INYHBIX HCTOYHHKOB
JUTS TIOJTyYeHUs] XUMHYECKOH HH(pOpMaIny,
- YMEHHE OI[CHUTh €€ IOCTOBEPHOCTh IS
JOCTHKEHUS XOPOIIUX PE3yIbTaTOB B
npodeccuoHaIbHOM chepe;

- chopMUPOBAHHOCTH MIPEJICTABIICHUN O
MECTE XMMHUHU B COBPEMEHHON HAYYHOMI
KapTHUHE MHUpPA; TOHUMaHUE POJI XUMHH B
dbopMUpOBaHUU KPYro3opa U
(YHKIMOHATIBHON IPaMOTHOCTH YeJIOBEKa
JUISl pEIIEHUS TPAKTUUECKUX 3a/1ay;

- BIIaJICHHE OCHOBOIIOJIATaAIOIUMHU
XUMHUYECKUMU MTOHATHSAMHU, TEOPUIMH,
3aKOHAMH U 3aKOHOMEPHOCTSAMM;
YBEPEHHOE MOJIb30BAHUE XUMUUYECKOMN
TEPMHHOJIOTUEN U CUMBOJIMUKOW;

DKcrepTHas OLICHKa
BBITIOJITHCHUA NPAKTUYCCKUX
pabot CemuHapbl

Kounkypcbr Onumnuaast

Ilpeomemmnwvix

WHTepnperanus pe3ysbTaToB
HaOJIIOJEHUIT 3a
JEeSITETTHHOCTHIO
00yyJaromerocs B mporecce
OCBOCHMSI 00pa30BaTEIbHOM
POTrpaMMBbI

[TonroroBka pedepatos,
JIOKJIaI0B, COOOIIEHUH

- OIIEHKA TPOYKTOB
HAay4YHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
00II[eCTBEHHBIX
OTHOIIICHU;

- opraHu3anus
CaMOCTOSATENIbHBIX 3aHATHI
B XOJIC H3y4YCHUS
00111600pa30BaTEIbHBIX
JUICITUILINH; TUTAHUPOBAHUS
CcOOCTBEHHOM
JESITEIIBHOCTH,

- OCYIIECTBIIEHHE
KOHTPOJISI U
KOPPEKTUPOBKHU CBOECH
JIESITEIIbHOCTH;

- HCIIOJIb30BAHHUC
Pa3JINIHbIX PECYPCOB AJIA
JOCTHIKCHUA
MOCTAaBJICHHBIX ueneﬁ;

- BBIOOp U pUMEHEHHE
Pa3INYHBIX METOA0B n
croco6oB pelieHus

IIOCTAaBJICHHBIX 3a1a4

- BBIOOD U HCIIOJI30BAHKE
Pa3JINYHBIX METOA0B
pemiCHUS NPAKTHYCCKUX
3ajady;

- IGMOHCTpaIHs
crocoOHOCTEH K yueOHO-
UCCIIE0BATEIBCKON U
NPOEKTHOM /IS TEIBHOCTH;



- BIaJICHUC OCHOBHBIMH MCTOJaMU
HAay4YHOI'O IMO3HAaHUA, UCIIOJIB3YEMBIMH B

Hcnonn3oBanue

XUMUU: Ha6J'IIOIIeHI/IeM, OIIMCAaHUCM,

HN3MEPCHUEM, SKCIICPUMCHTOM; YMCHHUEC

00pabaThIBaTh, OOBSACHATH PE3YJIbTAThI

MMPOBCACHHLIX ONILITOB U [1€JIaTh BLIBObBI;

TOTOBHOCTb M CIIOCOOHOCTD MMPUMCHATH

MCTO/bI MMO3HAHUWA ITPU PCUHICHUHN

MMPAKTUYCCKUX 3aaa4,

- ¢hOpMHUPOBAHHOCTh YMEHUS JaBaTh
KOJIMYECTBEHHBIE OLICHKU U TIPOU3BOIUTD
pacueTsl 10 XuMU4eckuM GhopMyiaM u

YPaBHEHUSM;

- BJIaACHUEC IIPpaBUJIaMH TCXHUKHU
0€30I1aCHOCTH IIpH UCII0JIb30BAaHUH
XUMHUYCCKHUX BCIICCTB,

- chopMupPOBaHHOCTH COOCTBEHHOM
MO3UIUH 110 OTHOIIEHUIO K XUMHUYECKON

KOPIIOPAaTUBHBIX U
JIOKAJIBHBIX

QJICKTPOHHBIX HCTOYHHUKOB.

HaOnronenue 3a HaBBIKAMU
paboTHI B TII00AJIBHBIX,

- IEMOHCTpAIIHS
CIIOCOOHOCTH
CaMOCTOSTENIHHO
HCII0JIb30BaTh
HEOOXOAUMYIO
UH(POPMALIUIO IS
BBIIOJIHEHUS
MOCTABIICHHBIX Y4EOHBIX
3a/1ad4;

- 3(ppeKTUBHBIN MOKCK
Heo0XouMoM
uH(popMaLuu;

HH(bOpMaHI/IOHHbIX CCTAX.

KOH(EepeHIHH

uH(pOopMalny, MOTy4aeMON U3 pa3HbIX

HCTOYHUKOB.

Pe3yabTaThl 00y4yeHus

(oCBOCHHBIC YMEHUS,
YCBOCHHbBIE 3HAHUS)

YMerTh:

Ha3bIBaTh: U3yUCHHbBIE
BEIL[ECTBA 10
«TPHUBHAIBHOW» WU
MEXKTyHapOAHOMN
HOMEHKJIaTypaM

®opMbI U METOAbI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

- OIIEHKa WHAMBHUIYAILHOTO H/WIN
(bpOHTAIBHOTO YCTHOTO OTpoca
TEKYIIET0 KOHTPOJISl 3HAHU;

- OIIEHKA BBIMOJIHEHUS 3a/laHUH 110
WHIUBUAYATbHBIM KapTOUKaM-3aJaHUsIM
MIPOBEPOYHBIX PadoOT;

- OIICHKA BBIIIOJIHCHUS KOHTPOJIbHBIX

YueOHo-TIpakTHUeCKIE

Habmroienue 3a ponbio
o0yuaroIerocs B rpymre

- cOOJII0ICHUE TEXHUKHU
0C30IMaCHOCTH, THTHEHBI,
pecypcocoepexeHus,
MIPABOBBIX U ATHYCCKHUX
HOPM, HOPM
MH(OPMaLOHHON
0€30ITacHOCTH.

- ACIIOJIb30BAHUE
pa3IMYHBIX HCTOYHUKOB
nH(pOpMaLIHU, BKIIOYAs
JJIEKTPOHHBIE;

HaumenoBanue oleHOYHOI 0
cpeacTBa

KonTtposnbHble paboThl;

NHnnBunyanbHble KAPTOUYKH -
3aJJaHUs IPOBEPOUHBIX paboT 1o
TeMaM: «OCHOBHBIE ITOHSTHS U
3aKOHBI XUMUNY,

((KJ'IaCCI/I(bI/IKaL[I/IHHCOpF AHNYCCKHU
X



IIpoBOoaMTE:

CaMOCTOSTENIbHBIN ITOUCK
XMUMHUYECKON MH(OpMaIuu ¢
UCIIOJIb30BaHUEM
Pa3INYHBIX UCTOYHUKOB
(Hay4yHO-TIOIYJISIPHBIX
HSHaHHﬁ, KOMITBIOTCPHBIX
0a3 TaHHBIX, PECYpCOB
WnTepuera);

MCTIONIb30BATh
KOMITBIOTCPHBIC TCXHOJIOTUH
JUIst 00paboOTKU U IIepeaun
XUMHUYECKON HH(DOpMaIUK
U €€ IPEeJICTaBICHUS B
pa3InYHbIX (hopMmax;

pabot Ne 1-4;

- OLICHKA BBIIIOJIHEHHUS 3aJaHUI
IIPAKTUYECKUX 3aHATUM ;

- onieHKa T GepeHINPOBAHHOTO
3a4eTa Mo AUCIUIUINHE.

(GpOHTaNBHBIN OIIPOC B IPOLIECCE
MMPOBCACHUA IMTPAKTUYCCKUX

SaHHTHﬁ, OLCHKA TCCTOBBIX KOHTPOJIA
nepea NpakKTUICCKHUM 3aHATUCM,

TectupoBanue.

OlLIeHKa 3aIuThl pedepara B popme
JOoKJIaaa

COCIMHCHUIH UX CBOMCTBAY,
«XUMUYECKHE PEAKIIUNY,
((MGTEUIJIBI 1 HEMCTAJJIBI»,

«OCHOBHBIC TIOHSATHS
OpFaHHHGCKOﬁ XUMHHU U TCOPUA
CTPOCHUA OPraHUYCCKUX
COCIUHCHUIY,

«YTIIEBOAOPOABI U UX PUPOAHBIE
HUCTOYHHUKW,

«Kucnopoaconep:xamue
OpPraHUYECKUE COCTUHECHUAY;

HpaKTI/I‘{eCKI/Ie 3aHATHA,

NuauBuayanbHbIE KAPTOUYKH —
3ananus JudPepeHIInpPOBaHHOTO
3ayera.

JuddepeHurpoBaHHbIN 3a4eT

Tectnl

ouenka 3amutel CPC B popme
KOHCIIEKTa, I0KJIaa



pemaTh:pacueTHbIe 3a/1a4u
0 XUMUYECKUM QopMyiam
U YpaBHEHUSIM

3HATh:

BakHelIlne XUMHYECKHE
NNOHATUSA

OIICHKA MTPOBEPOYHOMN pabOTHI

(GpOHTANBHBIN YCTHBIA OMPOC;
TECTOBBIE, IPOBEPOYHBIC PaOOTHI,

(bpoHTaNBHBIHN OIPOC B MpOIECCe
MIPOBEACHUS PAKTUUCCKUX 3aHATUM.

BaKHelilIne BellecTBa M OIICHKA MPOBEPOYHBIX PadoT,

[IpakTrueckoe 3aHsTHE.
NunuBuayanbHble KAPTOUKU
3a/laHus Ha pelIeHHE 3a/1au.

KoHTposbHBIE BOIIPOCHL.
ITpakTdeckue 3aHATHS.

I/IHI[I/IBI/I,I[yaJ'IBHBIe KapTO4YKH
3aJaHuA 110 TEMaM.

[IpakTrueckue 3aHATHS.

MaTepHaJIbI:
(bpoHTaNBHBIN OMPOC B MPOLIECCE TectupoBanue,
MIPOBEACHUS TPAKTUUECKUX 3AHITHI
OIICHKA BBITIOJIHEHUS PadoT.
KPUTEPUU OUEHKN HA TUO®PEPUHIINAJIBHOI'O 3AYETA
Kpurepuu ouenku
Ouenka IMoka3aTesu OeHKH
Ot1nuaHO 3 BOITPOCA
Xopouio 2 BOITPOCA
Y 10BIIETBOPUTENBHO 1 BOITPOC
HeynosnerBopurenbHo HE OTBETHUIJI



1.3. KoHTpPOJBLHO — OLIEHOYHBbIE CPeICTBA

3apanue:
1. CobeceoBanue o BOMpocam
2. [IpakTrueckue 3a1aHus
Bonpocs! Kk auddepeHIIHaILHOMY 3a4eTy 10 XUHMHH.
1. OcHoBHbIe OHATHS XUMHH. BemectBo. AToM. Mosiekyna. XUMUYECKU

anemeHT. Asotpornusa. IIpocTteie W cnoxkHbIE BemecTBa. KadyecTBEHHBI U
KOJMYECTBEHHBI  COCTaB  BEMIECTB. XHMHYECKHME 3HAKM U (HOPMYJIBI.
OTHOcCUTENBHAS aTOMHAs U MOJIEKYJIsIpHas Macchl. KonuecTBo BeniecTna.

2. OcHoBHBbIC 3aKOHBI XMMHHM. CTeXxHOMETpHsa. 3aKOH COXPAHEHHUS MacChl
BEILIECTB. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpPhL. 3aKOH
ABOTaJIpo U CIEICTBUS U3 HETO.

3. Ctpoenue aToma. ATOM-CIIOXHas yacTuia. Sapo (MpOTOHBI M HEUTPOHBI) U
ANIEKTpOHHasA 00004ka. M30tomnbl. CTpoeHHE 3IEKTPOHHBIX 000JI04YEK aTOMOB
AJIIEMEHTOB MAJIbIX MEepUO0I0B. OCOOEHHOCTU CTPOEHHUS SJIEKTPOHHBIX 000I0YEK
aTOMOB OOJIBIIIUX TIEPUOIOB (MEPEXOIHBIX AeMeHTOB). [loHsiTHE 00 OpOUTANISIX. S-,
p- u d-opOuTanu. DNeKTPOHHbIE KOH(GUTYpAIIUA ATOMOB XUMHUUYECKHUX AJIEMEHTOB.
4. Iepuoauvecknii 3akon .. MenaeneeBa. CoBpeMenHas (GpopmMyIupoBKa
MEPUOANYECKOTO 3aKOHA. 3HAYECHUE MEPUOIUYECKOr0 3aKOHA U IEPUOINYECKOMN
CUCTEMBI XUMHUUeCKHX 35ieMeHTOB J[.M. MeHeneeBa st pa3BUTHUSI HAYKU U
MOHUMAHHUSI XUMHUYECKOW KapTUHBI MHpa. MOAEIMPOBAHHE MOCTPOCHUSA
[Tepuoauyeckoii TaOIUIbI XUMUYECKHUX PJIEMEHTOB.

5. HNonnass xuMu4yeckasi cBsi3b. KaTuoHsl, ux 00pa3oBaHUE U3 aTOMOB B
pesyibTaTe TMpoliecca OKHUCICHHS. AHHOHBI, MX OOpa3oBaHWE H3 aTOMOB B
pe3ysibTaTe IpoLecca BOCCTaHOBIECHUA. [OHHas CBsI3b, Kak CBSI3b MEXKIY
KaTUOHAMU W AaHUOHAMHM 3@ CYET JJEKTPOCTATUYECKOTO  IPUTSKEHUS.
Knaccudukanus noHOB: IO COCTaBy, 3HAKY

6. KoBanenTnasi xumuyeckasi cBi3b. Mexanu3m o0pa3oBaHMsI KOBAJICHTHOM
CBs3M  (OOMEHHBIH U  JIOHOPHO-AKIENTOPHBIN). IIEKTPOOTPHUIIATEIILHOCTb.
KoBasieHTHBIE TIONSIpHAs W HEMOJSpHAsl CBA3U. KpaTHOCTH KOBAJEHTHOW CBS3U.
MonekynsipHble U aTOMHbIE KpUCTAIMYeckue penieTku. CBOMCTBA BEIIECTB C
MOJIEKYJISIPHBIMUA U aTOMHBIMH KPUCTALUIMYECKUMU PEIIETKAMM.

7. MeTta/uinyeckasi CBsi3b. Metajuinueckass KpUCTaUIMYECKas pelieTKa u
MEeTaJUIMYECKasi XUMHUYECKasi CBsI3b. PDU3NUECKHUE CBOMCTBA METAJJIOB.

8. Knaccupukanusa  xumuyeckux peakumid. Peakumm — coeguHeHws,
pasnoxeHus, 3amenieHus, oomena. Karamutuueckue peakuuu. OOpaTumbie U
HEOOpaTUMBbIE  pEaKIIUu. ['oMoreHHble @~ W TETEPOrE€HHBIE  PEAKIHUH.



DK30TEPMUUECKHUE U SHAOTEPMUUECKUE peakiuu. TemnoBoi 3pheKT XuMUYECKUX
peakuuid. TepMOXUMUYECKUE YPABHEHUS.

Q. OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC peakuuu. CTElNeHb OKHUCIEHUS.
Okucnurens u BOCCTaHOBJIIEHHE. BoccraHoBHUTENb M OKHCIeHHE. MeTton
ANEKTPOHHOIO  0amaHca JUIsi  COCTaBJICHHUS  YPAaBHEHHM  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN.

10. Ckopocth XxuMuHYecKMX peakuuii. [loHSITHE 0 CKOPOCTH XWMHYECKHX
peaxiuii. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEaKLUN OT pa3inyHbIX (PaKTOpPOB:
MPUPOJIBI PEArUPYIONINX BEUIECTB, MX KOHIIEHTPAIMU, TEMIIEPATYPhI, TOBEPXHOCTH
CONPUKOCHOBEHUS U UCIIOIb30BaHUs KaTaIU3aTOPOB.

11. Bopaa. PactBopbl. PacTBopenne. Bona kak pactBoputenb. PacTBopuMocCTh
BellecTB.  HachlllleHHbIE,  HEHACBIIICHHBIE,  MEPECHIIMICHHBIE  PACTBOPBI.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JKHJIKOCTEd U TBEPABIX BELIECTB OT
pa3nuuHbIX (hakTopoB. MaccoBasi J0Jisi paCTBOPEHHOT'O BEIIECTBA.

12.  DJjekTpoauTHYeCcKasi AUCCOUMANMSA. DICKTPOIUTHI W HEIIEKTPOJUTHI.
DIIEKTPOIUTHYECKAS JTACCOLIAIMSL. MexaHn3MBI BJIEKTPOJIUTUYECKOMN
JUCCOLIMAIMY JIJIs1 BELECTB C Pa3IMYHBIMU TUIIAMU XUMHUYECKOM CBSI3H.

13.  Oxcuasbl u ux cBoiicTBa. Cosieo0pa3yromue U HECOJICO0Pa3yOIINE OKCH/IBI.
OcHoBHBIE, aM(OTEPHBIE U KUCIOTHBIE OKCH[IbI. 3aBUCUMOCTh XapaKTepa OKCHJIA
OT CTETIEHU OKHUCIICHHS oOpa3zyroliero ero meramia. XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHnne okcuaos.

14. OcHoBanusi M wuX cBoiictBa. OCHOBaHUSI KakK DJJEKTPOJUTHL, UX
KJaccu(uKaIus 1Mo pa3IudHbIM MpU3HaKaM. XUMUYECKUE CBOMCTBA OCHOBAHU B
CBETE TEOPHUH BJIEKTPOJUTUYECKON AUCCOLMALMU. Pa3nokeHne HepacTBOPUMBIX B
BOJIe OCHOBaHUN. OCHOBHBIE CIIOCOOBI MTOJIYYSHHUS] OCHOBAHUM.

15.  Kucaorsl n ux cBoicrBa. KuciaoTsl Kak 3JI€KTpOIUTHI, UX Kiaccupukanus
N0 pa3IuYHbIM NpU3HAKaM. XHMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPHHU
ANEKTPONUTUYECKON JTVCCOLIAALINH. OcobOenHoctu B3aMMOJICHCTBUS
KOHLIEHTPUPOBAHHOW CEPHOU U a30THOM KUCIOT ¢ MeTasuiaMu. OCHOBHbBIE CIIOCOOBI
MOJTYYEHHUS KUCIIOTHI.

16. Coau u ux coiicrBa. Conu kak 37meKkTposutbl. Coliu cpeaHue, KUCIble U
OCHOBHbIE. XMMHYECKH CBOWMCTBA COJIEM B CBETE€ TEOPUHU BJIEKTPOJIUTHYECKOUN
nucconuanuu. CriocoOsl moaydeHus coyneul. ['maposus cosei.

17. Meranabl. OCOOEHHOCTH CTPOEHUsI aTOMOB W KpuctaiuioB. dusmyeckue
cBoiicTBa MeTayyioB. Kiaccudukanus MeTaioB MO pa3IuyHbIM IPHU3HAKAM.
XUMUYECKHE CBOWCTBA METAJUIOB. OJJEKTPOXUMUYECKUN DAL HANPSKEHUN
MeTauioB. Metaorepmusa.O0ume crnocodbl noiayudeHus metamwioB. [lonarue o
Metayprud. Ilupomeramnyprusi, THAPOMETAILUIYPrUs U JJIEKTPOMETAJUTYPIHsl.
CruiaBbl UEpHBIE U [IBETHBIE.



18. Hemeramabl. OcoOeHHOCTH cTpoeHusi aTomMoB. Hemeramnsl - mpocTeie
BEILECTBA. 3aBUCUMOCTh CBOWMCTB rajJIOr€HOB OT MX NoJIokeHUs B Ilepuoanueckoit
cucreme. OKHUCIUTENIbHBIE M BOCCTAHOBUTEIIbHBIE CBOMCTBAa HEMETANIOB B
3aBUCUMOCTH OT MX MOJIOKEHUS B PSIAY JIEKTPOOTPULATEIIBHOCTH.

19. Ilpeamer opranuyeckoid  xumum. IlpupomHple, HCKYCCTBEHHBIC
OpraHUYEeCKue BemectBa.  CpaBHeHUE OpraHUYECKUX BEILIECTB  C
HEOpPraHU4YecKUMHU. BaneHTHOCTh. XUMHUYECKOE€ CTPOEHHE KaK MOpPSI0K
COEMHEHUS ATOMOB B MOJIEKYJIbI IO BAJICHTHOCTH.

20. Teopuss crTpoeHusi opraHuveckux coequHeHuii A.M. byrtaeposa.
OCHOBHBIEC TOJIOKEHHUS TEOPUM XUMHUUYECKOTO CTpoeHus. M3oMepusi u U30Mephl.
Xumudeckure GopMyIbl 1 MOACIA MOJICKYJT B OPTaHUYECKON XUMUH.

21. Knaccudukanus opranuveckux BemiecTB. Krnaccudukaius BemiecTs 1o
CTPOEHUIO YTJIEPOTHOTO CKEJIeTa U HAIMUYKIO (DYHKIIMOHAJIBHBIX Tpynil. ["'omosnoru
u romonorus. Hauama nomenknatypsl [UPAC.

22. AJKaHbI: TOMOJOTHYECKHH psA, WU30MEpUs U HOMEHKJIATypa ajKaHOB.
XUMUYECKHE CBOMCTBA ajlKkaHOB (MeTaHa, »JTaHa): TOPEHHUE, 3aMEIlCHHUE,
pasioxeHue, neruapupoanue. [I[puMeHeHne aaTkaHoOB HA OCHOBE CBOMCTB.

23. AuakeHbl. DOTWIEH, €ro TNoJydeHue  (ACTUIPUPOBAHUEM  OTaHa,
JETOUMEpU3aled  MOJUATUIICHA). I'omonornueckuii  psig,  U30Mepus,
HOMEHKJIATYpa aJKEHOB. XUMUYECKHE CBOMCTBA STUJICHA: TOPEHHUE, KAUECTBEHHBIE
peakiuu (oOecuBeUrMBaHUE OPOMHOM BOJbI M pacTBOpa IEpMaHraHaTa Kajus),
rugpartanus, noduMmepusanus. [[pumeHenue 3TrieHa Ha OCHOBE CBOMCTB.

24. AaxkuHbl. AnetwneH. XWUMHUYECKHE CBOMCTBA alleTWIICHA: TOpEHUE,
oOeciiBeunBaHUEe OPOMHOM BOJIbI, TPUCOCANMHEHNE XJIOPOBOAOPOIa U THApATALIMS.
[IpumeHeHne aneTwieHa Ha OCHOBE CBOWCTB. MexkinaccoBas U30Mepus C
aJKaJMeHaMMU.

25. Jluennl m kayuyku. [loHsATHE O AMEHaxX Kak YTJIEBOIOPOAAX C JBYyMS
TBOMHBIME CBsI3sIMU. CONPsDKEHHBIC TUEHBI. XUMHUYECKHE CBOMCTBA OyTaaueHa-1,3
U UM30MpeHa: oOeclBeuMBaHHE OpPOMHOW BOJIBI U TMOJHUMEpU3AIUS B KaydyKH.
HarypasibHblil 1 CHHTETHYECKHE KayuyKu. Pe3uHa.

26. Apenbl. benzon. Xumudeckue CBOWCTBa O€H30Ja: TOpPEHUE, PEaKIUU
3aMmerneHus (TaJlorTeHupoBaHue, HUTpoBaHue). [IpuMmeneHne OeH307a Ha OCHOBE
cBoucTB. IIpupoaHble UCTOYHUKM YIeBoAOpoaoB. [IpuponHslii ras3: cocras,
npuMeHeHue B KadecTBe TommBa. CoctaB u mepepaborka HedTu. Ileperonka
He(dtu. HedrenpomyKTor.

27. Cunuptsel. Ilonydenue »5sTaHOJNIa OpOKEHHMEM TUIFOKO3bI M THJpaTaluen
sTwiieHa. ['uapokcuiIbHas rpymnmna Kak QyHKImoHanbHas. [loHATHE O TIpeaenbHbIX
OJIHOAQTOMHBIX CIUPTaX. XHMWUYECKHE CBOWCTBA 3TAHOJA: B3aUMOJCHUCTBHUE C

HaTpHeEM, 00pa30BaHUE IPOCTHIX U CIOKHBIX I(UPOB, OKUCICHUE B alTbJICTH/I.
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28. @enou. Gusnyueckue U XUMUYECKUE CBOMCTBA (peHoIa. BzauMHoe BiusiHUE
aTOMOB B MOJIEKyJle peHOJIa: B3aUMOICUCTBUE C TUPOKCUIOM HATPUS U a30THOU
kucioToi. [Ipumenenune eHona Ha OCHOBE €ro CBOMCTB.

29. Auabaeruabl. I[lonstue 00 anpaerugax. ANbIErHaHAs TpyIna KakK
dbynkuuoHanpHas.  PopManplerui W €ro  CBOWCTBA:  OKHUCJIEHHE B
COOTBETCTBYIOIIYI0 KHCJIOTY, BOCCTAHOBIEHHE B COOTBETCTBYIOIIMK CHUPT.
[TonydeHne anpbAErua0B OKHUCICHHEM COOTBETCTBYIOIIMX CHUPTOB. [IprmeHeHue
¢dbopMarbaeruia Ha OCHOBE €ro CBOWCTB.

30. Kap6onoBbie kucjaorbl. [lonstne o0  KapOOHOBBIX  KHCIOTax.
KapbokcunpHas rpynna kak GpyHKIrOHaNIbHAsA. ["oMoIOrndecKuit psit npeaeabHbIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCIOT. [lomydyeHne KapOOHOBBIX  KHCIOT
OKHCJICHUEM aJbJeru0B. XHUMHUYECKUE CBOWMCTBA YKCYCHOM KHCIJIOTBHI: OOIIUE
CBOMCTBA C MUHEPAJbHBIMU KHCJIOTaMU U peakuus sTepudukauuu. [Ipumenenue
YKCYCHOU KHCJIOTBI HA OCHOBE CBOWCTB.

31. Caoxuble 3¢upsbl 1 kupbl. [lonydyeHne cioxHbIX 3QUPOB peakuen
srepudukanuu. CiaoxHsie 3¢upbl B IpUpoJe, Ux 3HaueHue. [lpumenenune
CJIOXHBIX 3()MPOB HAa OCHOBE CBOMCTB. JKUPBI KaKk CIOXKHbIE 3PUPHI.
Knaccudukanus xupoB. XuMuuecKkre cBoicTBa )xupoB. [Ipumenenune. Mbuia.

32.  ¥YraeBoabl. YTIIEBOJBI, UX KiIacCUpUKAIUA. XUMUICCKHAE CBONCTBA
IJIFOKO3BI: OKUCIIEHHE B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHHE B COPOUT,
cnupToBoe OpoxkeHue. IIpuMeHeHne TioKo3bl Ha OCHOBE CBOMCTB. 3HAUEHUE
YIJIEBOJIOB B )KMBOW IPUPOJIE U )KU3HU YEJIOBEKA.

33. Amunbl. [lorstue 06 amuHax. Anudarndeckue aMUHBI, UX KJIacCU(UKAINS
Y HOMEHKJIATypa. AHWUINH, KaK OpraHu4eckoe ocHOBaHME. llonyuenne anununa us3
HUTpoOeH3o07a. [I[puMeHeHre aHuIMHa Ha OCHOBE CBOMCTB.

34. AMMHOKHMCJIOTBI. AMHHOKHUCIOTHI Kak am(poTepHble TU(YHKIIMOHATIBHBIC
OpraHUYECKue COCIMHEHUS. XUMHYECKHE CBOWCTBA AMHUHOKHCJIOT:
B3aMMOJICUCTBHE CO IIEJI0YaMH, KHUCIOTaMU W JApPyr € JpyroMm (peakuus
noJukoHaeHcauun). llentuaHas  cBA3b W MOJIUTIETITUIBI.
[IpruMeHEeHnE aMUHOKHUCIIOT HA OCHOBE CBOMCTB.
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1.4. TunoBble 3a1aHKs 1JISI OLEHKH OCBOCHUS Y4eOHOM M CIUTITUHbI

1.4.1 IllpyuMepHBIN BADUAHT TECTOB HA 3AHATHAX

Tect 1. «OCHOBHBIE MOHATHS ¥ 3aKOHbLI XUMHH»

Bapuanr 1

1. BeIyuciauTh OTHOCUTENbHBIE MOJIEKYJIIPHBIE Macchl BemecTB (Mr)

CJICaAyromux BCIICCTB!
FGzOg, CUSO4, HzS, KMnO4, C&(OH)z, H,O

2. quy PaBHBI MAdCCOBBIC 0N (W) 9JICMCHTOB B CJICOYIOIINX BCIICCTBAX!
NH4, FEzog, st, Hzo

3. Pazgenure BemectBa, HOpMyJibl KOTOPBHIX IPUBEACHBI HUXKE, HA TIPOCTHIC U

CJIOKHBIC:
Zn, HI, C,HsOH, K, CO,N, H,S04

4. OHpGIIGJIHTC BAJICHTHOCTHU aTOMOB XUMHWUYCCKUX 3JICMCHTOB I10 Q)OpMYHe
BEIIECTBA.

ASH3, CUO, N203, SiOz, Ca3N2

CocraBbTe rpadguueckue GopMyJsIbl STUX BEIICCTB.

5. Ilo n3BeCTHBIM BaJICHTHOCTSIM 9JICMCHTOB, paCCTaBbTC MHACKCHI B

XUMHUYECKUX (hopMyiax CJICYIOIINX BEIIECTB:
AlO (1), CIO (VvIl), HF (1), FeCl (I11)

6. YpaBHSITE CIEYIONME XUMUYECKUE PEAKIIUN:
a) Na + Cl, NaCl
6) P+ 0O, P20s
B) H,0 H,+ O,
r) Al + HCI AICI;+ H;
1) KC1O3 KCI + O,
YKaXUTe TUIBI KAXI0N PEAKIUH.

7. Onpenenure maccy (m) :
a) 0,1 mons Hy. 6) 5 momb CO2; B) 1,5 monb CuCOq4

8) 3anaua.

Macca 3 Monb BemiectBa paBHa 51 r. Uemy paBHBI MOJIIpHAsi Macca U
OTHOCHUTEJIbHASI MOJIEKYJIIpHAsl Macca 3TOT0 BelecTBa’?

12



Bapuanr 2

1. BIYUCIUTh OTHOCUTENBHBIE MOJIEKYJIAPHBIE Macchl BemecTB (Mr)
CJIEIYIOIUX BEIIECTB!

NazO, MgCO3 , HCl, KzMn207, NH4(OH), CO,
2. UeMy paBHBI MACCOBBIE J0JIH (W) 3JICMCHTOB B CJCAYIOIIMX BEIICCTBAX:
CO,, NaNOs, HCl,  MgCOs;

3. Paznenure BemecTBa, GOpMyJIbl KOTOPBIX MPUBEACHBI HUXKE, HA IPOCTHIE U
CJIOXKHBIE:

02, MgO, Ca, H;, CuSQO4, KMnQy4, ZnO

4. Onpenenute BAJIEHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB 110 (hopmyJie
BEILIECTBA!

CHg4, K5S, P,0Os, PH3, Mg3N2, PHs; CocrtaBsbTe

rpaguueckue (HopMyJIbl STUX BEUIECTB.

5. Ilo n3BeCTHBIM BaJICHTHOCTSIM 9JICMCHTOB, paCCTaBbTC MHACKCHI B

XUMHUYECKUX (popMyTIax CJICYIOIINX BEIECTB:
HS (1),  CaCl (1), MnCI (IV), Al(INC(IV)

6. YpaBHSNITE CIECIYIONINE XUMUYECKUE PEAKIIAN:
a) Ca+ HCI CaCl, + H,

6) Al + SAILS;

B) CaCO3 CaO + CO,
F) Fe + H,O Fe;O4+ H>

1) CHys+ O CO,+ H,0

YKaXuTe TUIIBI KaXKI0N pEaKIUU.

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

8) 3anaua.
Macca 2 monb BeniectBa paBHa 20 r. UeMy paBHBI MOJISIpHAs Macca u
OTHOCHUTEJIbHASI MOJICKYJIIpHAs Macca ATOTO BEIIecTBa?
Kpurepuu onienuBanus padort:
90 - 100% BeIMOTHEHHOM paboTHI(7-8 3amanuil) — «5»;
70 — 80% BbIMOIHEHHOM Pa0OTHI(5-6 3amanuii) — «4»;
50 — 60% BeIMoOMHEHHOM padoTHI(3-4 3amanuil) - «3»
Kpurepun onenku: Kaxgoe 3amanme TecTta OIGHMBaeTcs B 2 Oaia.
MakcumanbHbiii 6ai 3a Tect 10 6aios.

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

OrueHka 2 3 4 5

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

Bapuanr 1

1.JlaTh XxapaKTEpUCTUKY XUMHYECKOTO 3JIEMEHTA 1o ero nosoxenuto [1CXD J1.1.
MenneneeBa
a) Ne 13 0) Nel6

2.3anucaTh AMEKTPOHHYIO (POPMYITy U 3JIEKTPOHHO-rpaduuecKoe N300pakeHUE
AJIEMEHTAa M yKa3aTh CEMENUCTBO:
a) Ne 14 6)Ne30

3.ATOM Kakoro snemeHTa uMeeT Gpopmyiy: 1s22s?2p°3s23pP4sl? 3ammcars
GopMyITy ero okcuaa ¥ THIPOKCUIA, YKa3aTh UX XxapakTep. COCTaBUTh ypaBHEHUS
peaKiuii, MoATBEPKAAIOIIIE UX XMMUYECKHE CBOMCTBA.

3anayva.
Macca 2 monp BemectBa paBHa 20 r. Uemy paBHBI MOJISIpHAs Macca u
OTHOCHUTEJbHAs MOJIEKYJIIPHAs Macca 3TOro BellecTBa?

Bapuanr 2

1./laTh XapaKTEPUCTUKY XUMHUUYECKOTO AJIEMEHTA 10 ero nojoxenuto [ICXO J1.1.

Menneneena
a) No 12 0) Nel7

2.3anucaTh AIEKTPOHHYIO (POPMYITY U JIEKTPOHHO-Tpaduueckoe H300paskeHUE
DJIEMEHTA U yKa3aTbh CEMENCTBO:

a) Ne 15 0)Ne28

3.ATOM Kakoro sineMenTa umeeT popmyiy: 1s22522p°3s!? 3anmcars popmyiy ero
OKCHJIa U THAPOKCHUJIA, YKa3aTh UX Xapakrep. COCTaBUTh ypaBHEHHS PEAKIHIA,
IOATBEPKAAIONINE UX XUMHUECKUE CBOKCTBA.

4 HamucaTh TEHETUYECKUM PsI/T U3 BEILIECTB, HAITUCATh YPABHEHUS PEaKIINH,
yKa3aTh Ha3BaHUS BEILIECTB U YCJIOBUS TEUCHUS XUMUUECKUX PEaKIUi. (Hanmpumep
COEIMHEHUS C ATIFOMUHUEM).

14



3aauya.
Macca 3 momb BemecTBa paBHa 51 1. Uemy paBHBI MOJIIpHAs Macca 1
OTHOCHUTEJIbHAs MOJICKYJIIpHAs Macca 3TOro BeIiecTBa?
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