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1. IEJIM Y 3AJJAYY JUCHUILINHBI
1.1. Heau AuCHUIUIMHBI siBasiercs oOecrieueHue QyHIaMeHTATbHON XMMUYECKOM
MOATOTOBKH, TIO3BOJIIONICH OyAyIINM CHEIHAIMNCTaM OPUEHTUPOBATHCA B Hayd-
HO-TEXHUYECKOW MH(OPMAIINHU, UCTIOIH30BaATh TIOHSITHS 1 3aKOHBI XUMHH, a TAaKKE
PE3yNbTaThl XUMHUYECKUX OTKPBITHI B TEX 00JIACTSX, B KOTOPHIX OYyAET OCYIIECTB-
JATHCS TPOPECCUOHAIBHAS IEITEITHHOCTD.

1.2. 3agayu ocBOeHHMS JUCIHUIJIMHBI: OBJIAJCHUEC TCOPETUUCCKUMH 3HA-
HUSIMU OCHOBHBIX 3aKOHOB XMMHUHU W MPUMEHEHUEM MX JUIs pellIeHUs 3ajad, 3Ha-
HUSIMU CTPOEHUSI aTOMa, XUMUYECKUX CBOMCTB 2JIEMEHTOB U UX COCIMHEHUN B Iie-
puojax u rpynmnax nepuoandeckoit cuctemsl .M. MennaeneeBa, TUIIOB XUMHUYE-
CKOM CBSI3U B COCMHEHUAX U TUIIOB MEKMOJIEKYJIIPHBIX B3aUMOJACHCTBUM; OKHUC-
JUTENHHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB; MPUOOPETEHHE HABBIKOB padOTHI B
XUMHUYECKOH J1abopaTopuH.

2. MECTO JJUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnumaraa «XUMUS» OTHOCUTCS K JHCHHMIIMHAM 0a30BOM dacTH OJIOKa

B.1 (51.015)

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE
[Ipotiecc n3ydeHus: TUCHUIUIMHBI « XUMHUsD HampaBiieH Ha (OPMHUPOBAHUE
CJIEIYIOUIUX KOMIIETCHITUH:
OIIK-1 — cmocobHOCTh peniarh 3a1a4u MpoPeCcCUuOHAIBHON ACSTEIBHOCTH, TIPU-
MEHSIS METOIbl MOJICIIUPOBAHUS, MATEMATUYECKOTO aHAJIN3a, ECTECTBEHHOHAY Y-
HbI€ U OOIIIEUH)KEHEPHBIC 3HAHUS

Pe3yabTaThl 00y4YeHus1, XapaKkTepu3yomue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-1 3HAaTh OCHOBHBIC MOHSITHUS M 3aKOHBI XHMMHH, KBAaHTOBO-
MEXaHUYECKYI0 MOJIeJIb CTPOEHUS MHOTO3JICKTPOHHBIX
aTOMOB, TE€OPETUUYECKHUE MPEJACTABICHUS MNEPUOIUYECKOTO
W3MEHEHUS CBOWCTB 3JIEMEHTOB B IEPUOAUYECKON CUCTEME
JA.N. MenzneneeBa Ha OCHOBE UX CTPOECHUs, MPUPOLY XHU-
MHMYECKOUW CBSA3M B MOJIEKYJIaX Ha OCHOBE METOJIOB BaJICHT-
HbeIX cBsizeit (MBC) u monekynsipabix opoutaneit (MMO),
MEKMOJIEKYJIIPHBIX B3aUMOJICUCTBUNA, 3aBUCUMOCTH XUMHU-
YECKUX CBOMCTB BEHIECTB OT WX CTPOCHHUS, MPAKTUUECKHU
BKHBIX ISl METAJLTYPTHUYECKUX MPOLIECCOB, TPUMEHSIEMBIX
B MPOo(HECCUOHATBHOM IESATEILHOCTH.

YMeTb cOCTaBIATh ANEKTPOHHBIE (POPMYIIbI ATOMOB MHOTO-
AJIIEKTPOHHBIX DJIEMEHTOB; PEIIaTh 3a1a4M HAa 3aBUCUMOCTh
CBOMCTB DJIEMEHTOB OT CTPOEHHUSI UX aTOMOB, HA THUIIBI XU-
MHYECKHUX CBA3EH, HA OKUCIUTEIBHO — BOCCTAHOBUTEIILHBIE
pEeaKkuu.

B.HaI[eTb IMOHATUAMU OCHOBHBIX PAa3/ICJI0OB XMW, HABbI-




KaMU IIPOBEACHUSI XUMUYECKOT0 IKCIIepUMeHTa U obpa-
OOTKU €ro pe3yJbTaToB.

4. OFBbEM JIUCHUIIJINHBI
OO61mast Tpy10€MKOCTb TUCHUIITUHBI « XUMHUSD COCTaBISIET 4 3.€.
Pacnipenenenue Tpy10eMKOCTH JUCITUIUIMHBI IO BUAAM 3aHATUN
o4yHasi Gpopma 00ydeHust

Buasl yueOoHOM paboThI Bcero yacos CeMiCTp =
AYJAUTOpPHBIE 3aHATHSI (BCEro) o4 o4
B Tom umncre:

Jlexknuu 18 18
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHas paboTa 90 90
Buabl npoMeKyTouHOM arTecTanuu — + +
3a4eT C OIICHKOM

OO6u1as Tpy10€MKOCTh

aKaJeMHUYECKHUE Jachl 144 144
3.€. 4 4

5. COAEPKAHME JUCLHUIIIAHBI (MOYJIST)

5.1 Copep:xaHue pa3iesioB JUCHUIUIMHBI U paciipeieieHUe TPYA0eMKO-

CTH 110 BUJaM 3aHATHI
o4yHas opma oOyueHust

JIab.
HamnmeHoBaHMe TeMBI CopnepxaHue paszena Jlexny sam CPC

Bcero,
yac

Knaccel Heopranu- | CriocoObl MOTy4eHHsI U CBOMCTBA OK-
YEeCKUX COEIMHEHHH |CHJIOB U OCHOBAHUM; CIIOCOOBI MOTy4e-
HUS A CBOMCTBA KUCIOT U coser. Ho-
MEHKJIaTypa XUMHUYECKIX COCAMHEHUN

26

Teopernueckue oc- | OCHOBHBIE MOHSTHS U 3aKOHBI XUMHHU:

HOBBI XUMUH 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH JK-
BHUBAJICHTOB, 3aKOH KPAaTHBIX OTHOIIIE-
HUI1, 3aKOH ABOTaapo.

28

Crpoenue aroma wu| fnepnas mMozaenb aroma. J[BoiicTBeH-
MepUoIMUYecKasl CUc-|Hast mpupoaa nsyekTpoHa. KBaHTOBbIE
TeEMa JJIeMEHTOB[uuciia. AToMHbIe opOuTanu. Tpu npuH-
JA.N. Mennene- oUana pacupeicsieHuss SJIEKTPOHOB B
€Ba. aTomax.

[lepuoauueckas cucTeMa 3JIEMEHTOB
AN. MenneneeBa U dIeKTpoHHass| 6 12 18
cTpykTypa aromoB. CoBpemeHHas (op-
MYyJIUPOBKa MEPUOAMYECKOTO 3aKOHA. S-
, p-, d-, f- smeMeHThI, BX TOJOXEHHE B
MEPUOIUUECKON CcHUCTEME. 3aKOHOMEp-
HOCTH U3MEHEHUS CBOMCTB 3JICMEHTOB B
UX COCJIMHEHUM B TPYINAX U NEePHOJIax.

36




[lepuoauyuecku U3MEHSIOIIMUECS CBOM-
CTBa aTOMOB JJIECMCHTOB (aTOMHBIe pa-
JINYChI, SHEPTUH MOHHU3AIIUU U CPOJICTBA
K  DJIGKTPOHY,  3JEKTPOOTPHUIATEb-
HOCTh, BaJIGHTHOCTh). OrmpeseneHue
CBOﬁCTB 3JICMCHTOB U UX COGI[I/IHCHPIfI
10 TIOJIOKEHHUIO B MEPUOIUYECKON CHC-
TEME.

4 XUMHYECKast CBA3b OO0wue cBeaeHnsI 0 XUMUYECKOU CBS-
3u. KoBaneHTHas CBsA3b C MO3ULUNA Me-
Toaa BaneHTHBIX cBs3edl (MBC), e€ xa-
PaKTEpUCTUKHU: SHEPrUH 00pa30BaHUS
U paspbiBa CBA3€H, NOJAPHOCTb, Ha-
MPaBJICHHOCTb, KPAaTHOCTh, HACHIIICH-
HOCTb.

['mOpunnsanust aToMHBIX OpOHTaeH.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00-
pa3oBaHUsl KOBAJICHTHOW CBsA3U. Ba-
JEHTHOCTh ¢ Touku 3peHuss MBC. Non-
Hasg cBs3b. [IpeacraBieHuss o MeToje
MOJIEKYJSIpHBIX opOutaner  (MMO).
Merammueckass CBA3b. MeEXMOIEKY-
JSpHBIE B3aMMOJCHCTBHS (BaHIEpBa-
aJIbCOBBI CUJIbl). BosopoaHast cBsI3b.

30

S Peaknum oxucienus | IloHATHE O CTENEHM  OKHUCIICHHS
- BOCCTAHOBJICHUA. [(OKUCITUTEILHOM YHCJIE) SJIEMEHTOB B
coequHeHuAX. OCHOBHBIC THUIBI OKHC-
JINTEJIbHO-BOCCTAHOBUTEIIBHBIX  PEak-
UH. H3menenue OKHCJIUTEIbHO- 2 4 18
BOCCTAHOBHUTEIILHBIX CBOMCTB DJIEMEH-
TOB B 3aBUCUMOCTH OT CTPOCHUS MX
aTOMOB.

24

Htoro 18 36 90

144

5.1 IlepeyeHb NPpaKTHYECKUX 3AHATHI.
He npeycMOTpeHO y4eOHBIM IIIAHOM.
5.2 IlepeueHb 1a00paTOPHBIX padoT

1.Knaccel HeOpraHM4eCKux COeTMHEHU M.
OcCHOBHBIE TOHATHUS U 3aKOHBI XUMUU:
2. OmpejienieHre MOJIb IPaMM-3KBHBAJICHTA INHKA
3. Omnpenenenre MOJISIPHOM MacChl YIIIEKUCIONO rasa
4. Ctpoenne aroma. KBaHTOBBIE UnCIIa. DHEPreTHYECKHE YPOBHU, AaTOMHBIE OpOUTAIIH.
5. Tpu npuHIMIIA pacipe/ieNIeH s 3JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMaxX
6. 3aKOHOMEPHOCTH U3MEHEHHUST CBOWCTB 3JIEMEHTOB M UX COEAMHCHHUH B TPYIIIaX U MEPUO/IaX;
OrmpenienieH e CBOMCTB IIEMEHTOB U UX COSANHEHHH MO MOJ0KEHHIO B IEPHOIMIECKOM CHUCTe-
Me.
7. KoBasileHTHast CBSI3b M METO/] BayleHTHBIX cBsizedl (MBC).
8.Meton monekynspHbix opoutaneit (MMO). Meramnueckast CBsI3b.
9. Tunbl OKUCIUTEIEHO-BOCCTAHOBUTEILHBIX PEAKITHIA.

6. IPUMEPHASI TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)




N KOHTPOJIBHBIX PABOT
HE npenycMoTpeHO yueOHBIM TUTaHOM.

7. OUEHOYHBIE MATEPHUAJIBI IS TIPOBEJAEHUSA ITPOMEXY-
TOYHOM ATTECTAIIMY OBYYAIOIIUXCS MO JUCIHUIIINHE
7.1. Onucanue nokasarejieil ¥ KPpUTepUeB OLCHUBAHUSA KOMIIETEHLM I
HA Pa3jIMYHBbIX 3Tanax uX GopMUPOBAHHS, ONTUCAHHE KA OLlEHUBAHUS
7.1.1 JTan TeKkymero KOHTPOJIs
Pe3ynpTarhl TEKymEro KOHTPOJS 3HAHUM M MEXCECCUMOHHOW aTTECTaluu
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:
«aTTECTOBaH»;
«HE aTTECTOBAH.

Pe3yabTaThl 00y4yeHus,

Komme- XapaKTepH3yIomue Kputepuu
Temmust | o p:;“ P OBEHHY) CT“: KOM- OHEHHBEHHH ATTecTOBaH He aTTecToBan
neTeHIun
OIIK-1 3HaTtp ocHOBHEIC 1MO-| CBOeBpeMeHHOE BHIOTHEHHE | BrimmomHenne padot B | HeBrimonHeHue pa-
HATUS W 3aKOHBI XH-| yrabopaTopHbIX paboT. AK- [ CpOK, mpexycMoTpeH- [ 60T B cpok, mpemny-
MHH, KBAaHTOBO-|  TuBHas pabota Ha sabopa- | HBIM B paboUNX MPO- | CMOTPEHHBIN B pabo-
MEXaHHYECKYl0  MO- TOPHBIX 3aHATHAX rpaMMax YHUX MporpamMMax

Jlellb  CTPOCHUS MHO-
TORJIEKTPOHHBIX ~ aTo-
MOB, TEOpPETHYECKHE
MpeicTaBiICHUsT  Tie-
PHOIIMYECKOTO  H3Me-
HEHUSI CBOWCTB 3Jie-
MEHTOB B TICPHOINIC-
ckoit  cmcreme JI.U.
MeHzeeeBa Ha OCHO-
BE MX CTPOCHUS, MPH-
pony XUMHYECKON
CBSI3M B MOJICKYJIaX Ha
OCHOBE METOJOB Ba-

JICHTHBIX CBsI3ei
(MBC) u monexymnsp-
HBIX opOuTtanei

(MMO), MmexMomnexy-
JIIPHBIX ~ B3aMMOJIEH-
CTBUH, 3aBHCHMOCTH
XAMUYECKUX CBOMCTB
BEIIIECTB OT UX CTpPOE-
HUS, MPaKTUICCKU
BOXHBIX [UII MeTall-
JTyPrUYECKUX MpPOoIec-
COB, TMPHUMEHSEMBIX B

npodeccnoHaTLHOMI

JIESATCIBHOCTH.

Ymers COCTaBIIATh | AHaNMM3UPOBAThH M MPUMEHATh | Brmmonnaenune pador B | HeBrimonHenue pa-
AIIEKTPOHHBIE (DOPMY-|XHUMHUYECKHE 3aKOHBI U pe- | CPOK, IpeayCcMOTpeH- | 00T B CPOK, Ipeny-
Jbl aTOMOB MHOTO-|IIEHUS NPAaKTUYECKUX 3a4ad. HBIA B pabo4MX MMPO- | CMOTpPEHHSBIH B pabo-
9JIEKTPOHHBIX JJIEMEH- rpaMmax YUX [IPOrpaMMax
TOB; pellaTh 3anadu

Ha 3aBUCUMOCTD

CBOICTB 3JIEMEHTOB OT
CTPOCHUSI HUX aTOMOB,
Ha THIIbI XHUMHYCCKUX
CBH3Gﬁ, Ha OKHCIIH-
TCIBbHO — BOCCTAHOBU-
TCIIbHBIC PCAKITUU.




Baangers TepMuHamu,
MOHSATHSAMU  OCHOB-
HBIX Pa3JesioB XUMHU;
HaBBIKAMH  POBeIe-
HUA XHMHYECKOTO
SKCIIEpPUMEHTa U 00-
paboTKH ero pe3ynb-
TaToB.

BrInosHeHne KOHTPOIBHBIX
padoT U TecToB

Brinonnenue pabot B

CPOK, IIPeAyCMOTPEH-

HBIH B pabodnx 1mpo-
rpammax

Hegebinonuenue pa-
00T B CPOK, TIpeay-
CMOTpPEHHBIH B pabo-
YHUX MporpamMMmax

7.1.2 JTan npoMe;KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynpTaThl IPOMEKYTOUHOTO KOHTPOJISI 3HAHUM OLleHUBaroTcs B 1 cemecT-
pe uist ouHOM (hOpMBI 0OYUEHHSI IO YETHIPEX OANIBHOM CUCTEME 3a4ETOM C OLICH-

KOH.

«OTINYHO»
«XOopomIo»
«KYOOBJICTBOPHUTCIIEHO
«HCYAOBJICTBOPUTCIILHO)

KomMmneren-
U

Pe3yabTaTsl 00y4e-
HHUSI, XapaKTepH-
3yomme
copMHPOBAHHOCTH
KOMIIeTeHIIUH

Kpurepun
OLleHUBAHMSA

OT1au4yHO

Xopowo

YaoBa

Heynosa

OIIK-1

3HaTh OCHOBHBIE IIO-
HATUSA W 3aKOHBI XU-
MMH, KBaHTOBO-
MEXaHHYECKYI0  MO-
Jelb CTPOCHHUSI MHO-
TORJIEKTPOHHBIX ~ aTo-
MOB, TCOPETHYCCKHE
MpeCTaBICHUS  TIe-
PHOIMYECKOTO  H3MeE-
HEHUsI CBOWCTB 3Jie-
MEHTOB B MEPHOIUYE-
ckoit cucreme JI.U.
MenpeneeBa Ha OCHO-
BE€ UX CTPOEHWUs, TPH-
poxny XUMHUYECKOU
CBSI3H B MOJICKYyJIaX Ha
OCHOBE METOJOB Ba-
JIEHTHBIX cBsi3ei
(MBC) u monexymsp-
HBIX opbOwuranei
(MMO), MexMOoIeKy-
JIAPHBIX ~ B3aUMOJEH-
CTBHH, 3aBHCHUMOCTH
XHUMHYECKHUX CBOMCTB
BEIIECTB OT UX CTPOE-
HHS, MPAKTHYECKH
BaKHBIX JUIS MeETaj-
JIypruueckux mpouec-
COB, MPHUMEHSEMBIX B
poheCCHOHATBHOM

JACATCIBHOCTH.

TECT

Brimonnenue
BOIIPOCOB Ou-
nera Ha 90-
100 %

BOITPOCOB OuJIe-

Brimonnenue

ta Ha 80-90 %

Brmoanenue
BOIIPOCOB OuJIe-
Ta Ha 70-80 %

B Bompocax
Ounera MeHee
70 % mpa-
BUJIBHBIX OT-
BETOB

YMers  COCTaBISATH
JJIEKTPOHHBIE  (Op-
MyJIBl aTOMOB MHO-
TOAJIEKTPOHHBIX

JJIEMEHTOB; PEIIaTh
3aJa4d Ha 3aBHCH-

Brimonnenue
Tecta Ha 90-
100%

Tect

Brmonnenue
Tecta Ha 80-
90%

BrmoHenne
Tecta Ha 70-
80%

B tecte me-
Hee 70%
MIPaBHIBHBIX
OTBETOB




MOCTh CBOMCTB 3Jie-
MEHTOB OT CTPOCHHS
HMX aTOMOB, Ha THIIBI
XHMHYCCKHUX CBS3CH,
Ha OKHUCJIWTEJIBHO —
BOCCTAaHOBMTEILHEIE

peaxnuu.
Baagers TepMuHa- Brmmosnnenue Brimonnenune Brimonnenue B Tecte me-
MH, TOHSATHUSIMH OC- Tecta Ha 90- Tecta Ha 80- Tecra Ha 70- Hee 70%
HOBHBIX  Pa3eyioB 100% 90% 80% MPaBUIBHBIX
XHMHUH; HaBBIKAMHU OTBETOB

NPOBE/CHUST XHMH-
4EeCKOro  JKCIepH-
MeHTa U 00paboTKH
€r0 Pe3yJIbTaTOB.

7.2 IlpuMepHbBIii MepeYeHb OIEHOYHBIX CPEICTB (TUMOBbIe KOHTPOIb-
HbIE 32JaHUA WIH NHbIe MATEPHAJIbI, HEO0X0AUMBbIE /IJIsl OLleHKH 3HAHUM,
YMEeHUIi, HABBIKOB U (MJIM) ONBITA A€ATEJILHOCTH)

7.2.1 IlpuMepHBblii epeyeHb 3aJaHUI 11l MOATOTOBKH K

TECTUPOBAHUIO
1. B nepeune dpopmyi kucior 1) HNO3 2) H,SO3 3) HBr 4) 2,4) H3PO,4 5) HCI ykaxute HOMepa
TeX, KOTOpPBIE 00pa3yroT KUCIbIE COH. (2,4)
2. YKaxuTe, B KAKOM U3 IPUBEACHHBIX PSAI0B
1) COy, SO,, AlyO3
2) Ca0o, N205, A|203
3) MgO, Zn0, Al,O3
4) CO, NO,, F6203
BCE BEIIECTBA B3aUMOJIEHCTBYIOT cO 1eioyami. (1)
3. Kakue u3 npuBenenubix okcuaoB 1) SiO;, 2) Al,O3 3) P,Os 4)Zn0, 5) SO3, 6yayt pearupo-
BaTh C BOJIOM W 4TO MpH 3TOM oOpazyercs ?(3.5,Kkuciiora)
4. MoryT 11 HaXOJUTHCS COBMECTHO B pacTBOpE:
a) NaOH u HJ
6) Ba(OH), u FeCls
B) NaCl u KOH
r) KCl u AgNO3? (B)
5. YkaxuTe KBaHTOBOE 4MCIO 1) riaBHoe 2) opOuTanbHOe 3) MarHuTHOe 4) CIIHMHOBOE,
YPOBEHb KOTOPOT'0 B 3JIEKTPOHHOM 000JI0UKe aTOMa ONpeeNseT YHepreTuueckuil ypoBeHs. (1)
4. J1ns aToma ¢ 3JIEKTPOHHOM (hOpMYJIOi BHEILIHUX 3JIEKTPOHOB 4s24p1 YKaXUTE aTOMHBIM HOMEp
anemenTa. (31)
5. YcraHoBUTE MOCIEN0BATEIBHOCTh PACIOIOKEHHS COEAMHEHHI
1) K20 2) MgO 3) CaO 4) SO3 5) Al;03 1o yBenmn4eHUI0 NOISIPHOCTH XUMHUECKOM CBS3H.
(4,5,2,3,1)
6. Vkaxute mosiekyny 1) CHy 2) BF3 3) CO 4) CO2, B KOTOPO# HMEIOTCS SpZ-FI/I6pI/II[HBIC op6u-
tanu.( BF3)
7. Pacnonoxwure crnenyromue xumudeckue aneMeHTsl: 1) F 2) Na 3) C 4) O B nopsiake Bo3pacrta-
Hus ux nekTpoorpunareasHoctu. (Na, C ,0, F)
8. Onpenenuth MOPSIKOBLIM HOMep B [leproaudeckoii CUCTEME IEMEHTa, UMEIOIIETO AJIeK-
TPOHHYIO CTPYKTYPY, BEpaxeHHyto hopmynoii: 15°25°2p°3s23p°3d4s?. (23)
9. K kakomy THITy XMUMHYECKOM CBSI3U OTHOCHUTCS CBSI3b MEX]y aroMamu B Mosiekynax: a) KI, 0)
Bry, B) MeTasa Sn. (a) noHHas1, 0) KOBaJICHTHAsI, B) METAITMYECKAs )
10. OnumuTe 4eThIphbMsI KBAHTOBBIMU YMCIIAMH CIIEIYIOIIYIO 3JIEKTPOHHYIO CTPYKTYPY BaJeHT-




HOrO cliog atoma: 5d (n=5;1=2; m=-2,-1,0, 1, 2; m=+1/2)

7.2.2 IlpuMepHbIii epevyeHb 3a1aHUi /151 pelieHus] CTaHAAPTHBIX

3agayq
1. KomnuecTBo BemiecTBa (mov), coaeprxkaiieecs B 35,8 2 uutpara mapranna (I1), pasro
1) 0,2 2)0,3 3)3,2 4)5 0,2)

2. Macca (2) 0,25 mons okcuaa pyouaus paBHa
1)115 2)254 3)467 4)724

3)
3. OTHOIIIEHHE MacC KPEMHHUS U KUCIopoaa B okcue kpemuust (1V)
1)1:2 2)221 3)7:4 4)78 4)
4. Maccoast 101151 (B %) KUCIOpoJa B XJIopaTe Kajlus paBHa
1)53 2)39 3)26 4)13 (2
5. Macca (1) razoo6pa3noro ¢gropa, 3anumMatomieir oorem 3,36 7 (H.y.) paBHa
1)2,85 2)57 3)6,66 4)11,8 2
6. ITopuus ammuaka maccoit 12,75 r 3anuMaeT 00bEM (H.y.), paBHBIH
1)8,16 2)9,67 3)159 4)16,8 (4)

7. Maccossle tonu (%) cepsl U Kuciaopoa paBHbl cooTBeTcTBeHHO 40 u 60. CooTHOIIEHNE YK C-
J1a aTOMOB 3THX 3JIEMEHTOB B 3TOM OKCHJIC PaBHO

1)2:3 2)1:4 3)1:2 4)1:3 4)
8. IlnoTHOCTH 3THIIEHA IO KUCIopoay paBHa 0,875. CiaenoBaTenbHO, MOJEKYIIApHAS Macca
(e/monv) raza paBHa 1)84 2)28 3)14 4)5 (28)9.

9. IpocTeitmas hopMyna MuHepaia HIbBMEHUTA, UMEIOIIero coctas : 36,8 % sxenesa; 31,6 %
tutana; 31,6 % kucipoaa, COACPKUT yKA3aHHBIC SJIEMEHTHI B COOTHOIICHUH

1)4:1:4 2)2:2.3 3)1:1:3 4)2:36 (1:1:3)
10. ®opmymna BemecTBa, 63.64B cocTaB KOTOporo BxoauT 63,64% azora u 36,36% kuciopoaa
AMeeT BUL N>Os: NO:; N,O: N»Os; NO, (N20)

7.2.3 IllpuMepHbIii nepevyeHb 3aaHuii AJs peleHus NPUKJIATHBIX

3agavd
1. Macca (1) nopuuu rufpokcuia 0apus, B KOTOpOH coepkuTcs 2,25aToMOB BOI0pO/ia paBHA
1)3,2 2)575 3)6,39 4)12,78 (3,2)
2. O0BbeM nmopuK aMMuaka (1, H.y.), B KOTOpoil conepxutcs 6,02- 10%* atromoB BOZOpPOJA, paBEH
1)22,4 2)74,66 3)224 4)672 (74,66)
3. Hucno aToMoB XxJj10pa B 22,2 2 XJI0pH1a KLU paBHO
1)6,02:10%  2)1,2:10®  3)1,77-10°  4)2,4-10® (2,410%)

4. Ha BocctanoBienue 1 ¢ okcusa Metamia uspacxoaoano 883 mz (H.y.) Bogopona. Cienona-
TETHHO, SKBUBAJIEHTHASA Macca okcua (2/mo/iv) paBHa
1)242 2)48,4 3)12,7 4)60,5 (12,7)
5. [Ipu cropanuu 5,00 2 meTamia obpasyercs 9,44 2 okcuma MeTasia, CaeA0BaTeIbHO, YKBUBA-
JICHTHAs Macca (2) MeTasia paBHa
1)27,03 2)16 3)9,01 4)32 (9,01)
6. Ha meiitpanuzanmio 2,45 2 kucnotsl unet 2,00 e runpokcuna Hatpusi. CienoBaTeNnbHO, SKBU-
BaJICHT KUCIJIOTHI PaBEH
1)245 2)98 3)63 4)49 (49)
7. Ipu mepexoe ot CsF k CsJ Temmneparypa TUIaBiIeHUsT KPUCTAIIIOB
1) yBenuuuBaercs
2) He U3MeHseTCs
3) n3MeHseTcss HEpaBHOMEPHO
4) ymeHbIIaeTCst



8. B sBamomeTpe B30pBaHa cMech, cocTosimas u3 24mi Bogopoaa u 15mi kucnopona. O0bém
(MJT) KaKOTO OCTABIIIETOCS Ta3a paBeH
112 2)3 3)6 4)10 (3)
9. B MonekynsipHOM ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM PEaKIUU B pacTBOpE
K,S0O; + H2804(pa36,) + K,Cr,07 = K,SO,4 + Cr2(804)3 + H,0
cymma Ko3hGUIIMEHTOB paBHA
1)13 2)14 3)17 4)26
10. B MosnekynspHOM ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIHHON PEAKIIMH B PACTBOPE
PbS + HNO3(pa36.) = PhSO, + NO + H,O
cymma K03hHUIIMEHTOB paBHA
1)52 2)13 3)26 4)17

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy
1.OCHOBHbIE TIOHSTHS XUMHUH: aTOM, MOJIEKYJa, MPOCThIC U CJIOXKHBIC BEIECTBA,
OTHOCHUTEJIbHBIE aTOMHBIE U MOJICKYJIIPHBIE MAacCChl, MOJIb, BaJ€HTHOCTb, YKBUBA-
JICHT.
2.OCHOBHbBIC 3aKOHBI XMMHUU: 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH HYKBUBAJICHTOB,
3aKOH
ABOTajipo, 3aKOH KPaTHBIX OTHOIIECHUH.

3. Kitaccbl HEOPraHMYECKUX COCIUHEHUN: OKCHUIbI, OCHOBAHUS, KUCIOTHI, COJIH
(ToJTydeHUs U CBOMCTBA)

4.KBaHTOBO-MEXaHUUECKasi MOJIEIb CTPOCHUS aToMa: onbIThl Pesepdopa, mocty-
naTel TUnoTe3bl bopa m e€ HemoctaTku. YpaBHenue lllpenuurepa. KBantoBble
YyCla: TJIaBHOE, OpOWTaJIbHOE, MAarHUTHOE M CIHMHOBOE. ATOMHBIE OpPOUTAIIH.
DNEeKTPOHHBIE YPOBHU U MOAYPOBHH.

5. PacrnipeneneHue 31€KTPOHOB B MHOTO3JIEKTPOHHBIX aToMax (TMPUHUWII MUHH-
Myma 3Hepruu, npunuun [laymu, npaBuio ['yHna). DneKTpOHHBIE M 3JIEKTPOHO-
rpadudeckue popmysl (s-p-d-f-anemenTsr).

6. Ilepuonnueckuit 3akoH [I.1 .MenneneeBa u nepuoandeckas cucrema. Ilepuo-
J4ec-

kas cucrema .1 .MeHneneeBa B CBETE MPEACTABICHUN O CI0XHOM CTPOEHUHU
aToma.

7. lleproauuecku W3MEHSIOIIMECS CBOWMCTBA AJIEMEHTOB: SHEPrus HOHU3AIUU
(noHM3aIIH-

OHHBIN MOTEHIMAN), CPOJACTBO K AJIEKTPOHY, 3JIEKTPOOTPHUIATEIBHOCTh. M3MeHe-
HU€ BAJEHTHOCTH B Ipynnax M nepuojaax. MeTaulnuecKkue M HeMeTaNInueCKue
CBOMCTBA JICMEHTOB U UX COCIMHEHUH B TIEPUOJIUYECKON CUCTEME.

8. Xummueckas cBsi3b. COBpeMEHHBIC MPECTABICHUS O MEXaHU3Me 00pa30BaHMsI.
XUMHUYECKOUN CBsI3u. OCHOBHBIC IMOJIOKEHHUST MeToAa BajJeHTHBIX cBsizerl (MBC) u
XapaKTepUCTUKU KOBAJCHTHOM CBSI3U: DHEPTUsi oOpa3oBaHUs, SHEPrusi pas3pbiBa
CBSI3U, JUIMHA CBSI3M, MOJSPHOCThH CBS3U, HANPABIECHHOCTh CBSI3U, HACHIIIIEHHOCTh
CBSI3U.

9. I'ubpumu3anus aTOMHBIX opOuTaineii. Kparusie cBssu. 8, T —cBsi3u. JIoHOpHO-
aKIETITOPHBIA MEXaHU3M 00pa30BaHMs KOBAJICHTHOW CBSI3U. BajieHTHOCTH 2i1eMeH-
TOB C TOYKH 3PEHUSI METO/Ia BAJICHTHBIX CBSI3EH.



10. MonHas cBA3b. YcnoBus 00pa3oBaHUs CBsI3U, OCOOCHHOCTH BEILIECTB C MOH-
HBIM TUIIOM CBSI3H.

11. Meton Monekynsipabix opoutaneit (MMO). .Metainmudeckas cBsizb. Mexmo-
JEKyJSIpHbIE B3aumonaeicTBus. BomoponHas cBs3b. MeEXMOJIEKYJIIPHOE B3aUMO-
JIeHICTBHE.

12. OkuCAUTENbHO-BOCCTAHOBUTEIIbHBIE TIpoIlecchl. CTeneHb okuciaeHus. OCHOB-
HbIE THIIbI peakuui OKHCIICHUSI-BOCCTAHOBJICHUSI. OkucnauTenpHo-
BOCCTAHOBUTEIbHBIN YKBUBAJICHT.

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB VI MOATOTOBKH K IK3aMeHY
He npenycMoTpeHO yueOHBIM IIJIaHOM
7.2.6. MeToanka BbICTABJIEHUS OLEHKHU NMPHU MPOBeIeHUN
NMPOMEKYTOUYHOM aTTeCTAlNHU

CTy,Z[CHT AOITYCKACTCA K Caa4c 3a4€Ta IIpHU YCJIOBHUHU. BBIIIOJIHCHHUA BCCX na6opaTop-
HBIX pa60T " UX 3alIUTHI. 3a4éT MOXKET OBIThH IMIOJIYUYCH B TCUCHUC CCMCCTpPA, CCJIN CAAIOTCA

Ha OICHKY BCC TCMbI KypCa XUMHHU UJIHW MCTOJOM TCCTUPOBAHUA (CM H73)

7.2.7 IlacnopT OLIECHOYHBIX MATEPHAJIOB

Ne Kontponupyembie paszne- | Kox kontponupyemoii | HaumenoBanue
n/m | Jibl (TEMBI) TUCIUTIIMHBI KOMIETEHIIUU (WU €€ | OLICHOYHOI0 Cpej-
YacTH) CTBa
1 Knaccer Heoprannueckux | OIIK-1 KontponsHasa pa-
COCTMHCHUI 0ota, 3a4éT
2 Teopetnueckue ocHoBbl | OIIK-1 Tecrt, 3auéT
XUMUU
3 | Crpoenne atoma u me- | OIIK-1 KontponwsHasa pa-
puoanyueckas cucrtema 0oTa, YCTHBIM oOI-
anemenToB .M. Menne- poc, 3a4€T
JeBa.
4 XuMUYecKas CBSI3b OIIK-1 KontponsHasa pa-
0oTa, 3a4éT
5 Peakuun okuciaeHus - OIlK-1 KontponwsHasa pa-
BOCCTAHOBJICHUS. 0oTa, 3a4éT

7.3. MeToauveckue MaTepuaJibl, Onpeaeasoime npoueaypbl oleHuBa-
HHSI 3HAHUH, YMEHHH, HABBIKOB M (MJIM) ONbITA AeSITeJIbHOCTH

TecTupoBaHME OCYIIECTBIISECTCS C UCIIOIb30BAaHUEM BbIJIaHHBIX TECT-
3aJlanuid Ha OyMakHOM HocuTene. Bpems tectupoBanus 30 MuH. 3aTem ocyIiecT-
BJISIETCS ITPOBEPKA TECTa IK3aMEHATOPOM U BBICTABIISIETCS OL[EHKA COTJIACHO METO-
JIMKYU BBICTABIICHHS OLICHKH MPU MPOBEICHUN TPOMEXKYTOUYHOMN aTTECTAIINH.

Pemienne cTaHgapTHBIX 3a7a4 OCYIIECTBIISIETCS C UCIIOIb30BAHUEM BbIJIaH-
HBIX 3a/1a4 Ha OyMakxHOM Hocutelne. Bpems pemenus 3agad 30 muH. 3aTeM oCy-
HIECTBIIETCS TPOBEPKA PEUICHUS 337]a4 YK3aMEHATOPOM U BBICTABIIETCS OIICHKA,



COTJIACHO METOJMKH BBICTABIICHHS OLICHKH MPU MPOBEICHUHN IPOMEXKYTOYHOI aT-
TeCTallUU.

Pemenue npukiaaHbIX 3a71a4 OCYIIECTBIISETCS C UCTIOIb30BAaHUEM BBIJJAHHBIX 3a-
a4 Ha OymakHOM HocuTene. Bpems pemenus 3anau 30 MuH. 3aTeM OCyIIECTBIIS-
€TCsl IPOBEpKA pElICHUS 3a]1a4 YK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OLICHKHU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIUH.

8 YUEBHO - METOINYECKOE U UH®OPMAIIMOHHOE
OBECHHEYEHUE JUCIUIIJINHBI
8.1 Ilepeuennb y4eOHOI TUTEPATYPBHI, HEOOXOAUMOI 111 OCBOCHUS
AUCUMILTHHBI
1. Koposun H.B. O6mas xumus: yueOuuk. M.: Beicu. mik., 2010.- 558 c.
2. 'muaka H.JI. OOmias xumust: yueOHUK [yt Oakanaspos. / H.JI. I'nunka; moxa pe.
B.A. [lonkoBa, A.B babkoga. -18-¢ u3j., nepepad u gom.- M.: M3a-Bo FOpaiir,
2012.- 898 c.
3. 'muuka H.JI. 3aiauu u ynpaxHeHus o o01Ie XuMuu: yaeOHoe mocooue s
By30B / H.JI. I'munka [u ap.] -U3na. crep. -M.: Knopyc, 2014.- 240 c.
4. Kopneesa B.B. Metonuueckue yka3aHus il CAMOCTOSATEIILHOM MOJITOTOBKU U
BBINIOJIHEHUS JTaOopaTOopHbIX padoT Ne 1-6 no qucuumniune «Xumus» / Kopaeesa
A.H., He6onscun B.A. Boponex: ®I'BOY BO «BI'TY», 2015.- 50 c.
5. Kopueera B.B. Meroauueckue ykazaHusi Jjisi CAMOCTOSITENIbHOM MTOATOTOBKHU U
BBINIOJIHEHUS JTabopaTopHbIX padoT Ne 7-10 nmo aucuummnae «Xumus» / KopHeesa
A.H., He6onrscun B.A. Boponex: ®I'bOY BO «BI'TY», 2015.-39 c.
6. Kopueesa B.B. Metoanueckue ykazaHus 1JI1 CAaMOCTOSITEIIBHON PabOThI U KOH-
TpOJIsl 3HaHU (TecTupoBaHue) o Teme «CTpoeHrne aToMOB U MEPUOJUYECKUI 3a-
KOH» JUCHUIUIMHBI « Xumus». / Kopaeea A.H., He6onbscua B.A. Boponex:
OI'BOY BO «BI'TY», 2016.- 40 c.
7. Kopaeea B.B. Meroauueckue ykazanusi 1 KOHTPOJIbHbBIE 3aJJaHUS ISl TIPOBEP
KM CaMOCTOATEIHHOM pabOThl M KOHTPOJIS 3HAHUH 10 TeMe «Peakiuu okucnenus -
BOCCTAHOBJICHUS» JUCHUIUIMHBI «Xumus». / KopreeBa A.H., HeGonscun B.A.,
Cymko T.U. Boponex: T'OYBIIO «BI'TY»,2010.-32c.
8. Kopneesa B.B. Meroaudeckue ykazaHusl 11 CaMOCTOSATEILHON pabOThl U KOH
TpOJisi 3HAHUU (TecTUpoBaHUE) MO Teme «PacTBOPBDY NUCUUILIUHBI «XUMUSD». /
Kopneesa A.H., Hebonscun B.A. Boponex: ®I'BOY BO «BI'TY», 2015.- 39 c.
9. Kopueesa B.B. Meroanueckue ykazaHus JJIs CAMOCTOSTEIILHON pabOThl U KOH
TPOJISI 3HAHUM (TectupoBanue) o reMe «O011IKe CBOWCTBA METAJIIIOB. DJEeK
TpoxumMuueckue nporeccel». / Kopaeesa A.H., He6oabscun B.A. Boponex:
I'OVYBIIO «BI'TY»., 2009.- 38 c.
10. Mapmankun, M. @. Xumus [ DneKTpoHHBIN pecypce] : yueoHoe mocodue / M.
@. Mapmankun, . C. I'puropsn, [. H. KoBasieB. — DeKTpOH. TEKCTOBbIE JaH
Heie. — CraBpomnons : CeBepo-Kapkaszckuii henepanbupiii yausepcuret, 2015, —
228 c. — 27-8397. — Pexum pocrtyna: http://www.iprbookshop.ru/63225.html

8.2 Ilepevyenb NHPOPMALMOHHBIX TEXHOJIOTH, HCIIOJIb3YEeMbIX IIPU OCYILECT-
BJICHHH 00Pa30BaTeJIbHOI0 NMPoLecca Mo JUCHUIINHE (MOIYJII0), suouas TIEpe-



YeHb JHUIEH3HOHHOT0 MIPOrPaMMHOT0 obecrevyeHusi, pecypcoB uHgopmanm-
OHHO-TEJIEKOMMYHUKALMOHHOU ceTH «HTEepHEeT», COBpeMEeHHBIX NMpodeccuo-
HAJIbHBIX 0243 JaHHBIX U HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM
OpenOffice Text, OpenOffice Calc, Internet Explor
9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIAUMASA JIA OCY L E-
CTBJIEHHUS OBPA3OBATEJIBHOI'O ITPOLHECCA

JIEKLIIMOHHASL AYJIUTOPUSI, OCHAIEHHASI HATJISIJTHBIMU [TOCOBUAMU.
XUMUYECKAS JIABOPATOPUS Ne 303/1

10. METOAUYECKUE YKA3ZAHUA JIJIS1I OBYUAIOHIUXCSA IO
OCBOEHMUIO JUCHUITJIMHbI

[To muctmruiiHe «XUMUS» YATAIOTCS JICKIIUH, TTPOBOJATCS JaOOpaTOpPHBIC
3aHSITHS.

OcCHOBO# W3y4eHHs] NUCIMIUIMHBI SBIISIOTCS JICKIIUH, HA KOTOPBIX H3JIara-
I0TCSI HauOoJiee CyIIECTBEHHbIE U TPYIHbIE BOMPOCHI, BOIPOCHI, HE HAIIESAIINE OT-
paxkeHusi B y4eOHOU JMUTepaType, a TakKe MPOBEJCHHUE OJIUI-0Npoca MO IpPEeJibl-
yIIeMy MaTepHuay.

JlabopaTopHble 3aHATHSI HANPABJICHBI HA IPUOOPETEHUS 3HAHUN PA3TMUHBIX
BUJIOB aHAJIM30B, YMEHUI M HaBBIKOB T'PAMOTHO OOpAaIIaThCs ¢ XUMUYECKUMH pe-
aKTUBaMH, HAaBBIKOB CAMOCTOSITEIBLHO OMNPENENSATh KOJIMYECTBEHHBIC XapaKTepH-
CTUKUA XMMHUYECKUX PEaKIiii, Ha BJIaJICHUE METOJJaMU MPaBHIbHON 00paOOTKU MO-
Jy4eHHBIX PE3yIbTaTOB, POBOANTCS PEIICHUE 3aad.

Bonbioe 3HaueHne 10 3aKPETUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN UMEET
camocTosITeNbHasl paboTa cTyAeHTOB. MHpOpMaIiio 0o BceX BUIaX CaMOCTOSITEINb-
HOM pabOTHI CTYICHTHI TIOJYYatOT HA 3aHATHUSX.

KoHTponb ycBoeHHMsS Marepuana TUCHUILIMHBI TPOU3BOAMTCS TMPOBEPKOM
KOHTPOJIbHBIX PabOT, TECTOB, YCTHBIX OMPOcOoB. OCBOCHNE NUCIMIUINHEI OIlEHUBA-
etcst Ha 3a4éTe (1 cem.).

Bun yueOHbIX JlesTeNbHOCTh CTYICHTa
3aHSATUI
Jlexiust Hanucanme koHcmekTa JEKUIHM: KPaTKO, CXEMaTU4HO, MO-

CJIEI0BATEIbHO (PUKCUPOBATh OCHOBHBIE MOJIOKEHUS, BBIBO-
Jbl, GOPMYITHPOBKH, 0000IIEHHS; TOMEYATh BaXKHbBIE MBICIIH,
BBIJICTISITH KIIFOUEBHIE CII0Ba, TepMUHBL. [[poBepka TEpMUHOB,
TOHATUM C TIOMOIIBIO DHIMKIIONEINM, CIOBApPEH, CIpPaBOY-
HUKOB C BBIMMHCHIBAHHEM TOJKOBaHWH B TeTpanab. OO03Haue-
HUE BOMPOCOB, TEPMHUHOB, MaTepuaja, KOTOPHIC BbI3bIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B PEKOMEHAYEMOU JuTeparype.
Ecnu camoctosiTennbHO HE yaeTcs pa3o0parbcsi B MaTepHalie,
HE00X0auMO c(hOpPMYJIMPOBATh BONPOC U 3aJaTh MpENoaBa-
TEJTI0 Ha JIKIMH, HA MPAKTUYECKOM 3aHSATHUU WIM HAa KOH-
CYJIbTAIIHH.

JlaGoparopubie | PaboTa ¢ KOHCIIEKTOM JIEKITUH, Y4eOHUKOM, METOIMYECKUMHU




paboThI

YKa3aHUSIMU 110 BBITIOJIHEHUIO JA0OpPaTOPHBIX padoT, MUCH-
MEHHBIM M YCTHBIN OTYET MO J1JA00paTOPHBIM paboTaM .

CaMocTosTenpHas
paboTta

CamocTosiTenbHass paboTa CTyIEHTOB CIOCOOCTBYET TIiy0o-
KOMY YCBOEHHUSI y4eOHOro MaTepuajia U pa3BUTHIO HaBBIKOB
camooOpazoBanusi. CamocrosiTesnibHas padoTa IMpenarnoiaraet
CJIEYIOLIUE COCTABIIAIOLINE:

- paboTa ¢ TeKCTaMH: yueOHHUKaMH, CIIPaBOYHUKAMU, JTOTIOJI-
HUTEIBHOW JUTEPATYPOM, a TaKKe MPOpadOTKa KOHCIEKTOB
JICKIMI;

- BBITIIOJIHEHUE JOMAIHUX 33JaHUN U PACYETOB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOATEIBLHOTO N3YUCHHS,

- yyacTHe B paboTe CTYAEHUYECKHUX HAyUHBIX KOH(epeHIui,
OJINMIINAL;

- IOJArOTOBKA K IPOMEKYTOYHOMN aTTECTALUU

Iloaroroska k
3a4€Ty

HpI/I IIOATOTOBKC K 3at1éTy HGO6XOIII/IMO OPHUCHTHPOBATLCA HaA
KOHCIICKTBI J'IGKI.[Hﬁ, PCKOMCHAYCMYIO JIMTCPATYpPy, PCIICHUC
3aJa4 U BBIIIOJIHCHHBIC Ha60paTOpHBI€ pa6OTI>I.




