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I. Hean u 3agaum aucumminasl (moayas): Llens - hopMupoBanue cucreMsl 3HaHUI B 06IacTu
XMMHH, Pa3BUTHE YMEHHS aHAIM3a IIPUPOJHBIX M TEXHOINECHHBIX IPOILECCOB C MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB XMMUH.

3agaun:

¢ (opmHpoBaHHE CUCTEMBI 3HAHUI B 00JIACTH XUMUWU;

e pa3BUTHE YMEHUH aHaM3a MPUPOJHBIX U TEXHOTEHHBIX MPOIECCOB C UCIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB XUMUU;

e YCTAaHOBJICHUE B3aHMMOCBSI3H SIBJICHUI OKPYXKAIOILIEro MUpa HA OCHOBE 3aKOHOB XUMUHU;

e UCIOJIb30BAaHHE YMEHUN U HABBIKOB CHCTEMAaTU3allMK 3HAHUN B 00JaCTH €CTECTBEHHBIX

HAYK;

e (HopMHPOBAHUE MOAXOIOB K PEIICHHIO SKOJIOTHYCCKUX M COIUATBHO-3KOHOMUYCCKUX
pooem;

® [IPUMCHCHUC MMOJIYYCHHBIX 3HAHUHU U MCTOHOB UCCIICAOBAHWA I U3YYCHUA ITPUPOJHBIX
00BEKTOB.

II. Mecto nucuumiimuel B crpykrype OIIOIT:

2.1. YuebHas qucuuIuiiHa (MOIyJIb) OTHOCHTCS K 0053aTEIbHON YaCTH MPOTPaMMBI.

2.2. Ins u3y4eHus JaHHOM yueOHOM TUCUMIUIMHBL (MOAYIIS) HEOOXOIMMBI 3HAHHSI, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE IPEIILIECTBYIOIIMMU AUCHUIUINHAMM

TexHonoruu nonaydenus, 00paboTKu, Mpeodpa3zoBaHus U UCIOIb30BAHUS MATEPUATIOB,
TexHo0rUs KOHCTPYKLIMOHHBIX MaTepHUajIoB

2.3. [lepeyenp nocienyromux y4eOHbIX AUCHUILINH, U1 KOTOPbIX HEOOXOIUMBI 3HAHMS,
YMEHUS U HaBBIKH, (POpMUpPYEMbIE JaHHOH y4eOHOH TUCIMITIIMHOM:

OxpaHa TpyJa 1 TeXHHKa O€30MacCHOCTH Ha IMPOU3BOJICTBE U B Y4eOHOM Iporiecce

I11. TpeGoBanus Kk pe3yIbTaTaM 0CBOCHHUS THCHUTLIHHBI (MOIYJIs1):

Hepequb IUIaHUPYEMBbBIX PE3YJIbTATOB O6y‘leHI/IH 10 JUCIHUITIINHE
(MOI[y.]'IIO), COOTHECCHHBIX C MHAUKATOPaMU JOCTUIKCHUA

KOMIIETEHIU I

Komnerenuus NHaukaropbl KOMIeTeHUM T Pe3yabTaThl 00yueHus

VK-1 WKyk 1 3HAET: CIIOCOOBI IIOUCKA U
Cnocoben Ocy1ecTBIsIeT MOUCK, aHayM3a nHpopMaluu
ocyuecmensamo KPUTHYECKUI aHATN3 U CUHTE3 yYMEET: JOHOCUTH J10
nouck, Kpumudeckuti | iHpoOpMauu, HeOOXOAUMON st oOyygarouxcst 6a30BbIe
aHanu3 U cummes | PelICHUs MOCTAaBICHHBIX 3a/1a4 MpEeAMETHBIE HAYYHO-
unghopmayuu, TEOPETHYECKHUE TIPEICTABICHUS
NpUMEHAMb BJIa/ICET: HABBIKAMH PEIICHUS
cucmemuulii.  n00X00 npodeccuoHanbHBIX 3aa4
o peuterus

NOCMABIEHHBIX 340aY

N/IKyk1 .2
[IpumMmeHsieT CUCTEMHBIN MOIX0/
JUISL pELIEHUs [IOCTaBJIEHHBIX 3a/1a4

3HAET: MEXaHU3MBI TTOMCKA,
aHajgu3a U CUHTE3a
UH(pOpMAIINH, BKITFOYAIOIINE
CUCTEMHLIH MOAX0[ B 001aCTH
o0Opa3oBaHus;

yMEeT: aHaJIN3UPOBATh
3aj1auy, pacCMaTpUBaTh




BO3MOKHBIE BAPUAHTHI €€
peH_IeHI/IH, OILICHHUBAas UX IIJIHOCHI
Y MUHYCBI;

BJaJIeeT: METOdaMU
YCTaHOBJICHUS IPUYHUHHO-
CIICJICTBEHHBIX CBS3CH

OIlIK-2 WK onxz.1 3HAET: OCHOBHLIE
Cnocoben y4acTBYeT B pa3padOTKe OCHOBHBIX | KOMIIOHEHTHI OCHOBHBIX U
yuacmeosams 6 | ¥ IONOJHUTEIbHBIX JIOTIOTHUTEIbHBIX
paspabomke 00pa3oBaTebHbIX MPOrpaMM 00pa3oBaTeNbHBIX TPOrPaMM
OCHOBHbBIX u YMEET: OCYILIECTBIISTh
OONOJIHUMENbHBIX pa3paboTKy IporpamMmm
o0bpazosamenvHbix BJIQ/I€ET: YHUBEPCAIbHBIMU
npocpamm, y4eOHBIMU JCHCTBUSIMHU
paspabamuleamo
omoebHble ux | UIK omnk2.2 3HAET: 0COOEHHOCTH
KOMNOHeHmbl (8 mom | pa3padaThIBaeT OTIEIbHbBIC OTJIETIbHBIX KOMIIOHEHTOB
yucre ¢ | KOMITOHEHTHI OCHOBHBIX H OCHOBHBIX U JIONOJHUTEILHBIX
ucnoIb308aHuem JIOTIOTHUTEIBHBIX 00pa3oBaTeNbHbIX TPOrpaMM
ungopmayuonHo- 00pa30BaTeNbHbIX IPOrpaMM YMEET: OCYIIECTBIISITh
KOMMYHUKAYUOHHBIX pa3paboTKy MPOrpaMMBbl O
mexHoI02UlL) XUMUHU
Biaaneet: UKT
WK onxz23 3HAET: METOJIbI pabOTHI C
OCYILECTBIISIET BEIOOD KOMITBIOTEPOM U OCHOBHOE
WHCTPYMEHTapus porpaMMHOE oOecrieueHue,
MH(}OpPMaLOHHO- TpeboBaHus I'ocyjapcTBEHHOTO
KOMMYHHKAITMOHHBIX TEXHOJIOTUN | CTaHJIapTa K MPEAMETY
IIPH MPOCKTHPOBAHUH CTPYKTYPHI U YMEET: OCYIIECTBIIATH ITOUCK
COJIep>KaHUsl OCHOBHBIX U nH(OpMAaIIUU B TEKCTOBBIX U
JIOTIOTHUTEITHHBIX JIEKTPOHHBIX HCTOYHHUKAX
00pa3oBaTeNbHBIX TPOrpaMM BJIa/IeET: HABBIKAMH MTOUCKA
uH(pOopMaLuu A
npodeccuoHaNbHOMI
JIESITSIIBHOCTH
OIIK-8 WK onxs.1 3HAET: OCHOBBI
Cnocoben JleMOHCTpUpYET crieluaibHbIC €CTECTBEHHOHAYYHBIX U
ocyuecmenamo Hay4YHbIC 3HAHUA B T. 4. B MaTeMaTHYeCKUX 3HAHUN
neoazo2uyecKyio peIMEeTHON 00acTH YMEET: UCITOJIb30BATh
OesmenbHOCMb Ha €CTeCTBEHHOHAYYHbBIC U

OCHO6€e CcneyuaibHblX
HAYYHbIX SHAHUU

NJIK ornks2

MAaTEMATUUYCCKUEC 3HAHUA OJIs1
OpPUEHTHPOBAHMUS B
COBPEMEHHOM
UH(POPMALIOHHOM
MIPOCTPAHCTBE

BJIQJICET: TEXHUKOMN
0e30MmacHOCTH MpH padboTe B
XMUMUYECKOH 1abopaTopuu

3HACT. OCHOBBI aHATOMUHU




OCYILIECTBIIAET N1€1arOrnYeCcKyro
JIEATEIIbHOCTh Ha OCHOBE 3HAHUI
BO3paCTHOM aHATOMMUH,
(U3HOIOTHH U TIKOJILHOW TUTHEHBI

HI[K OIIKS.3
BJIaACCT METOJaMH HAY4YHO-

MEJJarOrH4eCKOr0 UCCIIeI0BAHMS B
MpeIMEeTHON 00JacTH

HI[K OIIKS8.4
HCIIOJIB3YCT MCTOABI aHAJIM3a

IIEJarOrM4eCKON CUTYallNH,
npodecCHOHAIBHON pedIeKCUU Ha
OCHOBE CICIHATbHBIX HAYIHBIX
3HAHUU

YMEET: OIPENeIsATh
NCUXO(HU3HOTIOTHYECKHE,
BO3PACTHBIE OCOOEHHOCTH
00y4JarImuxcs

BJIaJI€eT: crioco0aMu
OCYIIIECTBIICHUS
[Ie1arOrMYecKoi AeATebHOCTH
Ha OCHOBE 3HAHUW BO3PACTHOMU
aHaTOMMUHU, PU3HOJIOTUU U
LIKOJIbHOW TMTUEHBI

3HAET: OCHOBHI METOOJIOTHHI
XHUMUYECKOTO MCCIICIOBAHUS

yYMEET: UCIIOJIb30BaTh
€CTECTBCHHOHAYYHbIC 3HAHUS
JUTSL XAMUYIECKOTO
UCCIICIOBAHMSI

BJIAJICET: TEXHUKOU
oOpareHus ¢ 1abopaToOpHBIM
00opyI0BaHuEM

3HAET: METO/Ibl aHaJIN3a

[IE€AArorn4ecKon CuTyalnnun
yMeeT: pedIIeKCHPOBaTh
BJIAJICET: METOJaMH aHAIN3a

IIEJarOrH4eCKOM CUTYalluH

IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM AU CUMITHHBI (MOAYJIS1) M BUABI Y4eOHOI padoThI

Bua yueOHoili padoThl Bcero CemecTtpsl
4acoB / >
3a4YE€THBIX
eTUHUIY
OuyH/3204H

AyauTopHble 3aHATHSA (BCero) 80/2,22 80

B ToMm uncrne:

Jlexuuu 40/1,11 40

[Tpaktuueckue 3austus (I13)

Jlaboparopusie padboTs (JIP) 40/1,11 40

CamocrosiTesibHas padora (Bcero) 37/1,03 37

Bua npoMexxyTo4HO# aTTecTaiuu (3a4eT, IK3aMeH) 27/0,75 JK3.

27

KonTakTHas padora (Bcer0)7r 80/2,22 80

OO01mast TpyI0eMKOCTh 4achl 144 144




3aUEeTHBIE €AUHUILIBI | 4 4

4.2. Conep:xanue y4e0HOro MaTepHaJIa JUCUUILINHBI
Pazzen 1. OCHOBBI OBILEN, ®U3NYECKOM, KOJUIOUTHON 1
AHAJIMTUYECKOU XUMUU
1.1. ATtomHO-MONeKyIsipHOE yueHHe. OCHOBHbBIE XMMHUYECKUE 3aKOHBI U TTOHATHUS
1.2. Ctpoenue aroma
1.3. [lepuoauueckuii 3aKOH U neproauueckas cucrteMa sneMmenToB .M. Menaeneena.
1.4. Xumuueckas cBI3b
1.5. Xumuueckas peakius
1.6. Teopus 31€KTPOJIUTUYECKON JUCCOLIHAIIIT
1.7. OCHOBBI KaUE€CTBEHHOI'O 1 KOJIMYECTBEHHOT'O
anammsa Pasgen 2. OCHOBBI HEOPTAHUYECKOW XUMHWUU
2.1. HemeTaiuinel
2.2. MeTauibl IJIaBHBIX TOATPYIIIT
2.3. Metasuibl TOOOYHBIX MOATPYIII
Pazzen 3. OCHOBBI OPT AHMYECKOM 1 BUOJIOI MUECKOUM XUMUU
3.1. OcHOBHBIE KJIaCChl OPraHUYECKUX COCTUHEHUM
3.2. Opranuyeckue BEIeCTBa KICTKU

4.3. Pa3nenbl M TeMbI JUCHUNJIMH (MOAYJIeil) 1 BUABI 3aHSITUH

Ne Haunmenosanue Buel 3aHsTH B 4acax
1/ pasziena / Tembl Jlexn. | Opakr. | Cemmn. | Ja6. CPC Bceero

OCHOBBI 001IIEH,
(bU3UYECKOH,

1 KOJIJIOMHOM 1 20 20 15 55
aHAITUTHYECKOM
XAMHUHA

OcHoBbI
2 HEOpPraHUYecKOi 10 10 11 31
XUMHUH

OcHOBBI
OPraHUYeCKOU U
OMOJIOTMYECKOU
XUMUHU

10 10 11 31

Hroro | 40 40 37 117

4.4. MeTO}]I/I‘leCKI/Ie YKazaHus 110 oOpranusanuu CaMOCTOSITEJIbHOM paﬁOTbI CTYACHTOB
CaMmocrosiTenbHass padoTa 3aKiIO4aeTcs B TOM, YTO B XOJE TAaKOro OOY4YEHHs CTYAEHTHI
IIPEX/ie BCEro ydaTcsl MpUoOpeTaTh U MPUMEHATh 3HAHUS, UCKaTh U HAXOJUTh HY)KHBIE JUISI HUX
cpeacTBa 00y4eHUs! 1 MICTOYHUKH HUH(OpMaluy, yMeTh paboTaTh ¢ 3TOH MHPOpMAIUEi.
CamocrodTrenbHas paboTa CTyAEHTa HalpaBieHa Ha YIIIyOJeHHE 3HAHWM MO H3ydaeMoMYy
MpeIMeTy, a Takke Ha (GOopMHpOBaHNE YMEHUN CaMOCTOSITEIbHO TPOBOAUTH AaHAJIN3 U CUHTE3 Ha
OCHOBaHMU MMEIOIIETOCS MaTepHana.
JIs1 ycrienrHoTo BBITIOJTHEHUSI CAMOCTOSITEIFHON paboThl HEOOXOMMO:
BnaymunBo npounTtaTh 3ajaHNe UK BONIPOC/3aJaHNUE.
Ecnu 4t0-1160 HEMOHTHO, 33/1aTh BOIIPOC MPEINO0/1aBaTeNo.
O3HaKOMUTBHCSI C OCHOBHOM U JOTIOJIHUTEIBHOM JTUTEPATYPOH K KypCy.
3anuchIBaTh TE3UCHI U3 UCIOJIB3YEMON JTUTEPATyphl U CBOM MBICIIH Ha Oymare.
ITpoBecTn aHamM3 U COCTaBUTh OTBET WUJIM MOATOTOBUTH 33JJaHUE K Cllade.




B pamkax nzyuaemMoi AUCIUILTMHBI IPEAIaraloTcs ciaenyromue GopMbl caMOCTOSITEIbHOM

paboThI:

Ilo pamkax  u3zyuaemon  Oucyuniunsl  npeonazaromcsa  ciedyrwuiue  gopmul

CamocmosmenvHoil pd60m1ﬂ.'

® VYuyeOHoe 3agaHMe - BUJ IOPYYEHHUs IpENoJaBaTess CTYIEHTY, B KOTOPOM COJEPKUTCS

TpeOOBaHME BBIMIOJIHUTH KaKHe-TH00 yueOHBbIC (TCOPETUYECKHUE M MPAKTHYECKHUE) ACHCTBUA.
KpuTepun omeHKH 1Mo KaXI0MY 33JaHUI0 TIPEToAaBaTeb BRICTABIISCT JOMOIHUTEIBHO.

Pedepat/moKaa1/KOHCIEKT - KPAaTKOE M3JI0KEHHE B MUCHBMEHHOM/YCTHOM BHje (6 oOwveme
0o 15 cmpanuy A4 wpugpm TimeNewRoman 12 keenv uepes 1 unmepsan/ 1 cmpanuya A4 ons
00K1a0a) CcoIepKaHUsl TMPOYUTAHHOW KHUTH, HAYYHOW padoThI, cooOlmeHHe 00 uTOorax
U3y4eHHUs HaydyHOU npoOnembl. Kak mpaBuiio uMeeT Hay4yHO-UH(DOPMAIIMOHHOE 3HAUCHUE.
Pedepar npencraBisercs Ha 3JIEKTPOHHOM HOCUTENE M JOJDKEH COAEPKATh CIEAYIOLIUE
pas3zenbl: TUTYJABHBIM JIHCT, COAepaHHe, BBEEHUE, OCHOBHAs 4acTh, 3aKJIIOYCHHE, CIHCOK
UCIIOJIb30BaHHOM uTepatypsl. [Ipu moarotoske pedepara CTyIeHThI UCIOIB3YIOT YUEOHYIO U
CHEIHUANIbHYIO JIUTEepaTypy, *XypHaJIbHbIE CTaThH, crpaBouHuku. [Ipu 3ammre pedepara
HEO0OXO0UMO MMOKa3aTh 3HAHHUE JINTEPATYPHI IO U3y4aeMoi MpoliIeMe, aKTyalbHOCTh, yKa3aTh
OCHOBHBIE pa3Jelbl HAy4HOro pedepara M CYINIHOCTh HM3JIaraeMbIX IOJIOKEHHH, CIenaTh
BBIBOJ, C OOO3HAYCHHEM IPAKTHYECKOW M HAYYHOW 3HAYMMOCTH TEMBI HCCIICTOBAHMUS.
CBoeBpeMEHHOE M Ka4eCTBEHHOE BBIMTOJIHEHHE pedepaTa BOSMOKHO JIUIIb MPH TITAHOMEPHOM
CaMOCTOSITENIFHOW ~ paboTe ©  TIOCCIIEHWH  KOHCYJIbTAallMH, pPACHUCAHHE  KOTOPBIX
COTJIACOBBIBACTCS CO CTYACHTAMH.

[TaTubannpHas oleHKa 3a pedepar CKIAIbIBACTCS COTJIACHO KPUTEPHSIM: aKTyalbHOCTb,
JAKOHUYHOCTh  M3JIOKEHUS, CTHIUCTHYECKAas M pedyeBas TIPaMOTHOCTH B  TEKCTE,
CaMOCTOSITENIbHOCTh MBIIIJICHHS C JIEMEHTaMH TBOPYECKOTO BOOOPaKEHUSI, PACKPBITHE TEMBI,
HCIIOJIb30BaHUE TIEPBOMCTOYHUKOB, BHIBOBI.

I'occapmii — cnMcOK TEpPMUHOB, MOHSATHH, TEOpUil B pamMKax NpeAMETHON o0nacTéd ¢ HX

OOBsICHEHUEM (pasmep u opma mesaypyca 0208apueaiomcs UHOUSUOYAILHO CO CMYOeHmom). ®
ITouck marepuanos B cetu MHTepHeT — 10 npeuiaraemoit 1t CPC Teme cTyIeHT ocylecTBseT
NMOMCK COBPEMEHHBIX BO33peHMii, ONMMCAHUI TOYeK 3peHMii pa3auYHbIX aBTOpoB. UTOrom
padotbl sBasiercss ¢aiia MS Word ¢ u3inokeHHMeM YKa3aHHOIO BONPOCA M CChIJIKAMU Ha
UCTOYHUKH (00bem He meHee 2-x neyamuvlx cmpanuuvl A4 wpugpm TimeNewRoman 12 ke2nv
uepes 1 unmepean u e menee 5-mu UCMOYHUKOG 0151 0OHOU HEMbL).

Pa3paboTka npoekToB B MUHHM-TPyNnax (y4e0HO-HCCIe0BATEIbCKUX padoT)
CocTaB/ieHUe TeCTOB, NMpe3eHTaluii — moarotoBka He MeHee 10-TH TECTOBBIX 3aJaHHiA IO
OTIEeNbHOW TeMe B TpEX OCHOBHBIX (opMax (CBOOOJIHBIH BBOJ, BBIOOp BapHaHTa,
COOTBETCTBUE) WM (haiiyia nmpe3eHTaruu He MmeHee 10 claii10B ¢ WLTIOCTPALUSIMHU, CChUIKAMHU
Ha UCIOJIb3yeMble HCTOYHUKH (He MeHee 3-X).

3anoiHeHHe CBOAHBIX TA0JMIl — HAa OCHOBAaHUHU aHaJIHM3a TEOPETUYECKOTO JIEKIIHOHHOTO
MaTepuaia WIM MaTepuaia ydyeOHWKa CO3JaHUE CBOJHOW 0000IIaromieil JaHHYI TeMy
TaOIUIIBL.

Otuer no 1a60paTOpPHOIl paboTe — HA OCHOBAHHUH MTPOBEJACHHOTO YKCIIEPUMEHTA M aHAIN3a
TEOPETHUECKOr0 JICKIIMOHHOTO MaTepuajia WM MaTepuaja y4eOHHKa COCTaBIIIETCS OTYET,
BKIIIOUAIONNI Ha3BaHWE, HAOMIOJEHUS, YpaBHEHHS PEAaKIMid W OOBSICHEHHE HaOJI0/1aeMbIX
SIBJIEHUH.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (MIP0eKTOB) (IPU HAJIUYUM) YUeOHBIM TIIAHOM
HE TMPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padoT (MIPOEKTOB).

V. YueGHo-MeTOANM4YecKoe U MHGOPMALIMOHHOE 00ecnedeHne JUCUMILINHBI (MOAYJIfA):



XUMUA
a) OCHOBHAS JIUTEepaTypa

1. BonkoB H.W. Xumus: yue6. mocobue / H.M. BonkoB, M.A. MenuxoBa. — M.: Axagemusl,
2008. — 336 c. - ISBN 978-5-7695-5605-0 (30 3x3.)

2. Tpasenb B. ®@. Oprannyeckas xumus [DneKTpoHHBIN pecypc]| / B. ®@. TpaBenb. - Mocksa:
Jlaboparopus 3nanuii (panee «bBMHOM. Jlaboparopust 3uanumii», 2015. - (YueOHUK AJs
BbICcIIEH 1IKoubl). - Pexxum nocryna: 9bC "U3narensctBo Jlanp". - Heorpanuu. noctym. -
ISBN 978-5-9963-2940-3. T. 1-3.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
1. Amux6eposa JLIO. IIpaktukym mo oOrield 1 HEOpraHUIeCKOH XuMHH: yueOHoe rmocooue /
JL.YO. AmukGepoBa, P.A. JIugun, B.A. Monouko. — M.: BJIAZIOC, 2004. — 320 c. - ISBN
5-691-01143-X (3 3k3.)
2. Jlpo6amesa T.U. O6mas xumus: Yueonuk / T.U. [Ipobamesa. — PoctoB H//l.: deHukc,
2004. — 448 c. - ISBN 5-222-04046-1 (1 »x3.)

3. 3aiies O.C. Xumus. CoBpeMEHHBIN KpaTKuii Kypc: yaeOnuk s By3oB / O.C. 3aiineB. —
M.: HI] DHAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 3k3.)

4. IlaBnos H. H. O0mas u Heopranndeckast xumusi: yaeonuk ams By3os / H. H. ITaBnos. —
M.: [Ipoda, 2002. — 448 c. - ISBN 5-7107-4288-0 (1 3k3.)

5. Ily3akoB C.A. COOpHUK 33124 U yIpakHEHHUH 1o o0miel xumuu: yueoHoe nocodue / C.A.
[Ty3akos, B.A. ITonkos, A.A. ®wmrmnmosa. — M.: Beicm. mik., 2004. — 256 ¢. - ISBN 5-06-
003852-1 (2 7k3.)

B) 0a3bl TaHHBIX, HHPOPMAITMOHHO-CIIPABOYHBIC M IIOMCKOBBIC CUCTEMBI
http://www.xumuk.ru/ caliT >xypHana «XuMus U KU3Hb» http://www.
Chemistryinyourlife.org caliT- XuMus B BaIlei KU3HA
http://www.newchemistry.ru caiitr HoBoctn xumun

WWW.Di0.pu.ru — caiit Caukt-IleTrepOyprckoro rocy1apCTBEHHOTO YHHBEPCUTETA
www.chem.msu.su/rus — caiit xumudeckoro ¢akyiabrera MI'Y
www.chemport.ru — XuMHYeCKUi caiT

WWW.iSSep.rssi.ru — caiitr CopocoBCKOTro 00pa3oBaTeIbHOIO KypHaia

VIL.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTLIMHBI

6.1. IlomemeHust u 060pyIOBaHME

[Tomemenuss — ydyeOHble ayAMTOPUM JUId  TPOBEJNEHHs  y4eOHBIX  3aHATHH,
npeaycMoTpeHHbIX yueOHbIM tianoM OITOIT BO 6akanaBpuara, ocHaiieHbl 000pyJ0BaHUEM U
TEXHUYECKUMH CPEICTBAMH OOyUEHHS.

[Tomemenust Ui caMOCTOATEIbHOW pabOThl OOYHYaIOIIMXCSl OCHAIIEHbl KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «MHTepHeT» M obecrneyeHueM JOoCTyla B
3IEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa3zoBarenbHyto cpexy @PT'BOY BO «UTVY».

OdopynoBanne

XuMmuyeckas J1abopaTopus ¢ 1abopaTOpHBIM 000pyI0BaHUEM: BBITSDKHBIE MIKA(bI, TpUOop A
JIEKTPOJIM3a COJIEH, TUIUTKU J1abopaTopHble (4 1IT.), BOAsHbIe OaHU, IEHTpU(yTa, BEIIPIMUTEND
B-24, mika¢ cymmnbsnsiit IHIC-80-0, BakyymHblil Hacoc HBP-1., TepmoMeTp a51eKTpoHHBIH, OaHs
KoMOMHHMpOoBaHHas JlabopatopHas BKJI , Beckl yueOHbIe 1abopaTtopHbIie 3nekTpoHHble BYJI-50
3, TocKa JUTs CYIIKH XUM. TTOCYIbI, BECHl TEXHUUECKHUE, TUTUTKH Ja0opaToOpHbIe, BOJASHBIC OaHM,
mydensaas neus CHOJL, pedpaxtomerp, Bogonarpesarens, OHAUS SC-6010, Becsr «Acculad



VIC-300d3», Habop aMmuHOKHCIOT, KoMITbIoTephl Celeron, konupoBanpHbIi anmnapar Canon
6317, BBITSDKHBIE TIKA(HI.

Texuuueckue cpeacrsa 00y4eHust

KommnbroTepHas TexHuKa, MoakItoYeHHas K cetu «MaTepHer» ¢ o6mmm goctynom B SUOC
nury

JleMOHCTpalMOHHOE 000pyI0BaHNe, Y4eOHO-HArJIsIIHbIE TOCOOUS, XUMHUYECKasl TOCYAa,
XMMHYECKHE PEaKTHBBI.

6.2. JInneH3noHHoOe M NpOorpaMMHoe odecrevyeHue

Microsoft Office Profissional PLUS 2007 (Homep JIunensun Microsoft 43037074, 6eccpouro)
Antuupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe04-114-16 ot 14

HOs10pst 2016 T KES Cuet NePCI[3-000147 u AKT ot 23 Hos106pst 2016 T

JIn.Ne1B08161103014721370444)

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHU
B oOpa3zoBaTensHOM TpoIecCE HCHOIB3YIOTCS AKTUBHBIE M WHTEPAKTHBHBIE (DOPMEI
MPOBEICHUST 3aHATUH (KOMIBIOTEPHBIE CUMYIISIIIMM, JIEJIOBBIE W POJIEBBIE WIPHI, pa3dop
KOHKPETHBIX CHUTYyalluii, TPEHUHIH, I'PYIIOBbIE TUCKYCCUH), Pa3BHBAIOIIME Y OOydaroIuxcs
HaBBIKOB KOMAaHJIHOW pPabOThl, MEXIMYHOCTHOM KOMMYHHUKAIMM, HPUHATHS peIIeHUi,
JTUIEPCKUX KA4eCTB M (HOPMUPYIOIINE KOMITETCHIINH.

VIILOUEHOYHBIE MATEPHAJIbI VIS TEKYHIEI'O KOHTPOJISA
YCIIEBAEMOCTHU U ITPOMEXXYTOYHOU ATTECTAIIUU

8.1. OneHo4HbIe cpeACTBA /IJIS MPOBEIEHUS TEKYIIEro KOHTPOJIsl yCIeBaeMOCTH

8.1.1. OueHo4HbIe CpeCcTBA /1S POBeIeHNUsI TEKYIIero KOHTPOJIA (TeCThl, KOHTPOJIbHbBIE
paboThl)
10.1.1. OGpa3zer TeCTOBBIX 3aJaHUIA

1. [ns storo sanementa nepuoanugckoi cuctemel JI.1. Menneneesa nokazana
SIIEKTPOHHAS CTPYKTYpa: 1? 28%2p638 3p63d1(§524p64df55525p

a) Mn; 0) Mo; B) Sn; 1) Pd

2. KBaHTOBBIC yHCa I SP-3JIEKTPOHOB UMEIOT CIIEYIOLINE 3HAaUCHUs

ayn=5, =4, m=-4,-3-2,-10,1,23,4 s=+1/2,-1/2

6)n=5 1=1, m=-101 s=+1/2,-1/2

B)n=4,1=2, m=-2,-10,12 s=+1/2,-1/2

r)n=5,1=2, m=2-1012 s=+1/2,-1/2

3. Tlpu B3aumozeiictBun pactBopoB coieit Ba(NO3)o u NapSOy4 o6pasyercst ocagok

a) NaNOj 0) Ba(HSOg4)2  B) NagHSOy4 r) BaSOy4

4. Kakyro mMaccy MEIHOI0 Kylopoca 1 BOJbI HaJl0 B34Thb Juisd ipurotosieHus 40 r pactsopa
cynbdara menu (II) c maccooit noneit cynbdara meau (I11) 4%? (opmyna meaHOTO
kymopoca CuSOgy - 5 Ho0)

a)2,50u 37,51 6) Sulsr; B) 7u33r; rnl0u30r; na)7,5u32,5T

5. K700 r 22%-noro pactBopa xjiopuaa Hatpus npuwinian 360 r Boasl. KakoBa maccoBast
JIOJIs COJIM B TIOJTy4E€HHOM pacTBope?

a) 11%;  6)14,52%; B) 18%; 1) 8%; ) 5%

6. B kakoii u3 yka3aHHBIX peakIUil cepa UTPaeT POJIb OKUCITHTEIS?

a)P+S 5PyS3 6)S+02—-S0Oy B) S+ HNO3 - H2SO4+NO 1) S+ Fo > SFg

7. B kaxoii u3 ykazaHHBIX peakiuil hochop urpaet posib BOCCTAHOBHUTEIIS?



a)P+Ca — CasP» 0) P + HNO3 (xonn) = H3PO4 + NO2 + H2O
B) C + Caz(POy4)o+ SiO5 CaSiO3 + CO + P r)P+Na — NagP

8.1.2. OueHouHbI€e cpeacTBa AJIs1 POMEKYTOUYHOM aTTecTanuu (B Gopme 3a4eTa C OLEHKOM)
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11.
12.

13.

14.
15.

16.
17.

18.
19.
20.

21.
22.
23.
24.
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26.
27.
28.
29.

30.

IIpumepnwiii nepeuervb 60npoCcos K IK3AMEHY
ITpenmer xumuu. CBsi3b XUMUM ¢ OHOIOTHEH, PU3UKON U JPYTUMH HayKaMU O IIPUPOJIE.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
OCHOBHBIE XUMUYECKUE 3aKOHBI.
N3otonsl. [Ipocteie BemecTBa. Amnorponus. CloxHbIE BelecTBa Kak opma
CYILIECTBOBAHMS JJIEMEHTOB B COCUHEHUSAX.
XUMHUECKUE PeakIMy, UX KIacCU(PUKALM [10 XapaKTepy B3aUMOAECHCTBUS pearupyromux
BEILIECTB.
Mopenu ctpoenus atoma (Tomcona, Pesepdopna, bopa, coBpemennas).
KopnyckynsipHo-BostHOBOM nyanu3m yactull. KBanTel. Ypasaenue [lnanka.
O6bsacuenue horodddexra DitHmTeitHOM. POoTOHBI. CIIEKTPHI AaTOMOB.
KBanToBbIe uncna, ux pU3NUECKuil CMBICI.
MHOro31eKTpOHHBbIE aTOMBI. TpU IPUHIMUIIA 3aII0JHEHUS aTOMHBIX opOuTaiei. [IpaBuna
B.M. KiieukoBckoro.
Snpo Kak AMHaMHUYECKasi CUCTEMAa IPOTOHOB U HEUTPOHOB.
[lepnonnueckuil 3akOH M Iepuoandeckas cucrema a3ieMeHToB J[.M. Menneneesa.
Ilepuoguueckass cucreMa KaK €CTECTBEHHAs CHCTEMa JJIEMEHTOB. XapaKTepUCTHKA
3JIEMEHTOB IJIaBHBIX NOArpyMI. MeTaibl, HEeMETasuIbl.
Xumunyeckas cBsi3b. OCHOBHbIE XapaKTEPUCTUKHU U TUIIBI XUMUYECKOH cBs3u. KoBaneHTHas
CBsA3b. MeToJl BaJIeHTHBIX CBsA3ei. JIBa MexaHu3Ma oOpa3oBaHMsI KOBAJEHTHOW CBS3H:
0000I1IeHNEe HECHApeHHbIX HJIEKTPOHOB PAa3HbIX AaTOMOB M JOHOPHO-aKLENTOPHBIH
MEXaHU3M.
Wonnas cBs3b. O0nacTh MpUMEHEHHS] HOHHON MOJICIH.
Bonoponnas cBsa3b. MexMolleKyisipHass M BHYTPUMOJIEKYJISIpDHAas BOAOPOJHAsl CBS3b.
BinssHue BOXOpPOJHOM CBSI3M Ha CBOMCTBA BemecTB. Ponb BOJAOPOJHOM CBA3HM B
OMOJIOTMYECKUX MPOLIECCaX.
Meramnmueckas CBA3b.
Xumunyeckas TepmoanHaMuka. CKOpOCTh XMMUUYECKUX PEAKIIUNA. 3aKOH JEUCTBHS Macc.
KoHcTaHTa CKOpOCTH peakIyH.
3aBUCHUMOCTb CKOPOCTH peaKLUy OT TEMIEPaTyphl, TEMIEPATYPHbII K03 PUIIMEHT.
Karanu3s. BausHue katanuzaropa Ha CKOpPOCTh peakiuuu. Buabl katanusa.
Ocobennoctu (pepMEHTOB Kak KaTain3aTopoB. Poiib KaTann3aTopoB B OMOIOTHYECKUX
Iporeccax.
HeoOpatumble 1 00paTuMble XUMHUYECKHE peakuu. XuMuueckoe paBHoBecre. Koncranra
xumuyeckoro pasHoBecus. [Ipunnun Jle Hlarense.
TemnnoBbie 3¢ heKThl XMMUYECKUX peakiuid. TernaoTsl 00pa3oBaHUs XUMHUUECKUX
COCIMHEHU.
3akoH ['ecca. I3MeHeHne BHYTpEHHEN SHEPTUn CUCTEMBI.
OHTanbnusl.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, UX KiIacCU(UKAIIHSL.
IIpaBuia coctaBineHus ypaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuid. Meton
3JIEKTPOHHOTO OaaHca.
[TonydeHune 3eKTPUYECKOro TOKA MPU XUMUYECKUX peaKLusX.
BonopoHblii 31€KTpo CpaBHEHUS.
CrangapTHbIE 2IEKTPOAHBIE TOTEHIMAIIBL. DJIEKTPOXUMUUECKHUN sl HAIIPSHKEHUS
METAJIJIOB.
3HaueHUE peaklUii OKUCIIEHUSI-BOCCTAHOBIIEHUS B )KUBOM M HEKUBOM MPUPOJE.



31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.

43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

DIIEKTPOJIN3 KaK OKUCIUTETLHO-BOCCTAHOBUTEIBHBIN MPOLECC.

KonnenTpanus pacTBOpoB, ClIOCOObBI €€ BBIPAKEHUS.

OCHOBHBIE MOJIOKEHUS TEOPUH ICKTPOJIUTHUECKON TUCCOLIMAIUH.

Kucnotsl, ocHOBaHUs, COJIA B CBETE TEOPUH JICKTPOITUTUUECKON AUCCOLUALIAH.
AMdoTepHbIE THIPOKCHIBI.

DNEeKTPOoNUTHYECKas AUCCOLMAIIMS BOAbl. BOAOpOAHBIN MTOKA3aTelb.

Bomopoansrii moka3arenb OMOJOTHYECKHUX KUAKOCTEH. 3HaUYCHUE TOCTOSHCTBA BemunH pH
B XUMHUYECKHX U OMOJIOTUYECKHX ITPOIIeCCaXx.

['eneTnyeckast CBSI3b MEXKIYy KJIIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

I'maponus coneit. CteneHs U KOHCTaHTa THAPOJIM3a.

Ponb ruaponuza B OMOTOTMYECKIX, XUMUYECKUX MPOIIeccaxX U MPOIEccaxX BHIBETPUBAHUS
MUHEPAJIOB U TOPHBIX MOPO/I.

Teopust cTpoeHUs OPraHUuYECKUX COCTMHEHUMN.

Homenkiatypa, nzomepust (CTpyKTypHasi, IPOCTPAHCTBEHHAS — T€OMETPUYECKas U
OTTHYECKas).

Kinaccudukanmsi opraHuueckux COeMHEHUH 110 COCTaBY, YIIICBOJIOPOTHOMY CKENETY U
(GYHKIIMOHATILHOM TpyTIIe.

OCHOBHBIE KJIaCChl OPraHUYECKUX COCAUHEHUH.

AnkaHBI.

AJIKEHEL.

ANKUHBI.

AJKangueHsl.

ApomaTndeckue yrieBoaopo/bl.

Oprannueckue BeIiecTBa KJIECTKH.

benku.

VrieBoapl.

HyxknenHoBbie KUCTOTBHI.

Kupsl u macia.

IIpumepnwiii nepeuenv 3a0anuii K IK3AMeHy

. OxapakrepusyiiTe XMMHYECKHHA >JIEMEHT M0J HOMEepoM 3 (TOJI0KEHHE B IMEPUOANYECKON

CUCTEME, MOPSIIKOBBI HOMED, OTHOCUTENbHAs aTOMHAsl Macca, YUCIO IPOTOHOB, YJIEKTPOHOB
U HEHTPOHOB, CTPOEHHE BHELIHETO 3JIEKTPOHHOIO CJIOs, (OpMyJia JETy4ero BOAOPOIHOIO
coeuHeHus, popMysa BBICIIETO0 OKCUAA, XapaKTep BBICIIETO0 OKCUAA, KaKOW THJIPOKCU]I EMY
COOTBETCTBYET).

2. Ompenenute TUT CBS3U B cienyromux coequHennsx: NaCl, CO.

. Kyz[a CMCCTUTCI XUMHUUYCCKOC PaBHOBECHUC IIPU YBCINYCHNUU NABJICHUA:

4. 2Hy(r) + O9 (1) «» 2H20 (r) + 483.6 xJIx

. Hanmummre BbIpa)keHre 3aKOHA IEMCTBUS MACC ISl PEAKIUU:

6. FeO() + CO(r) &Fe + COy

. 15 1 NaNO3 pactsopeno B 90 r Boasl. Onpenenurs @ (%) nosy4eHHOro pacTBopa.

8. Kakas u3 3THx coseii nmojsepraercs ruapoau3y? Hanummre ypaBHenue peakiuu: NaoS, KCl,

NaNOs.

. OcymectBuTte nmpespainenus: Ca — CaO —Ca(OH)» —»CaCO3
10.

s weritpanuzanuu 40 ma pactBopa HpSOy4 notpedosanocs 80 mut 0.08H.
pactBopa KOH. OnpenenuTs HOpManbHY0 KOHIICHTPAIUIO PAaCTBOPA KUCIOTHI.



11.  Haiitu maccoByto nosmto HNO3 B 10H. ee pactBope (P : 1.30 F/CMS).

12. K 300 r 40%-noro pactBopa riroko3sl npuirin 200 r Boabl. KakoBa maccoBast
JI0J151 TJIFOKO3BI B PACTBOPE IOCIIE pa30aBieHus?

13.  Ckonbko miu 7.46%-Horo pactBopa coyiiHOM KucioTsl (P =1.035 r/CM ) motpedyercs s
B3aumozeiicteus ¢ CaCO3z maccoit 25 r?

YciaoBus ciavuu 3K3aMeHbl

UrtoroBass arrectamusi — 9K3aMe€H — NpPEINojiaraeT  YCTaHOBJIEHHWE  YpPOBHS
c(OPMHPOBAHHOCTH CIEAYIOIINX KOMIETSHIIUH:

YK-1 CniocobeH ocymecTBIsITh TOUCK, KPUTHISCKUN aHAIU3 U CHHTE3 HHPOPMAIIUH,
MPUMEHSTh CUCTEMHBIN MOJIXO IJISl peLICHHS IOCTABJICHHBIX 33/1a4.

OIIK-2 CriocobeH yuacTBOBaTh B pa3pab0OTKE OCHOBHBIX U JOMOIHUTEIBHBIX
o0pa3oBaTeNbHBIX IPOrpamMM, pa3padaThIiBaTh OTICIBHBIEC KX KOMIIOHEHTHI (B TOM YHCIIE C
HCIOJIb30BaHNEM UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH).

OIIK-8 Cnoco0OeH OCyIIeCTBIATh MEAArOrHYECKYI0 JesITeIbHOCTh Ha
OCHOBE CMEIHANbHBIX HAYYHbIX 3HAHH.

Kpurepun oneHku:

OueHkM  «OTJIMYHO»  3aCITY)KHUBAeT  CTYIACHT, OOHApPYKMBIIMK  BCECTOPOHHEE,
CUCTeMaTH4YecKoe M TIIy0oKoe 3HaHHe Y4eOHOro MaTepuana JUCHUIUIMHBI, YMEHUE CBOOOJHO
BBITIONHATH 33/IaHUA, MPEAYCMOTPEHHBIC MPOTPaMMOM, YCBOMBIIHMI OCHOBHYIO JUTEPATypy M
3HAKOMBIN C JIOMOJHUTEIBHOW JHUTEpaTypol, peKOMeHI0BaHHOW mporpammoi. Kak mpasuuio,
OLIEHKA «OTIUYHO» BBICTABIISIETCS YCBOUBIIUM B3aMMOCBSI3b OCHOBHBIX MOHSATHI AUCHUIUINHBI U
WX 3HauyeHwe i npuoOperaeMoil mpodeccuu, MPOSBUBIIMM TBOPYECKHE CIHOCOOHOCTH B
MMOHUMAaHHUH, U3JI0’KEHUH U UCII0JIb30BAHUN Y4E€OHO-TIPOrPaMMHOT0 MaTepHaia.

OueHKH «XOPOIO» 3aCITyKMBAET CTY/IEHT, OOHAPYKUBILIUN MOJIHOE 3HAHUE Y4eOHOTO
MaTepuasa, YCIelHO BBITOIHAIOMNN IPeIyCMOTPEHHBIE B IPOTrPaMMe 3aJIaHusl, YCBOUBIIIHIA
OCHOBHYIO JIUTEPATYPY, PEKOMEHI0BaHHYIO B mporpamme. Kak mpaBumo, olieHKa «X0poIio»
BBICTABIIACTCS yYAIIMMCS, TOKA3aBIINM CUCTEMAaTUYECKUI XapaKTep 3HAHUM MO TUCIUIUINHE U
CHOCOOHBIM K UX CAMOCTOSITEIbBHOMY MOTIOJTHEHHUIO U OOHOBJICHHIO B X0/1€ AalbHEHIIIeH
yae0HOM paboThI U IPO(HECCUOHATILHON e TCIILHOCTH.

OueHKH «yI0BJE€TBOPUTEIbHO» 3aCIyXHBAaeT CTYACHT, OOHApYXHUBIIUKA 3HAaHUE
OCHOBHOTO y4eOHOro Marepuaga B o0ObeMe, HEOOXOAMMOM [UIs JanbHeilmell ydeObl u
npencrosimeid  paboTel MO  MpodeccHH, COPABISAIONIMICS C  BBINOJHEHHEM  3aJaHHi,
MPEIyCMOTPEHHBIX MPOrpaMMO, 3HAKOMBIM C OCHOBHOW IJIUTEPaTypoil, PEKOMEHIOBaHHOMN
nporpammoii. Kak mpaBumio, OIlEHKA «Yy/IOBIETBOPUTEIHHOY» BBICTABISETCS, JOMYCTUBIINM
MOTPEUTHOCTH B OTBETE HA JK3aMEHE M TP BBITIOJIHEHUH SK3aMEHAIMOHHBIX 3aJaHul, HO
oO0nafaronuM  HEOOXOAUMBIMM  3HAHMSIMH 1A WX YCTPAHEHUS] TMOJ] PYKOBOJCTBOM
IpenojaBaTes.

JIOKyMeHT cocTaBjieH B cooTBeTcTBUM ¢ TpeboBaHusmMu PI'OC BO no HampaBieHHIo
noarotoBku 44.03.05 Ilenarornueckoe oOpa3zoBaHue (C JByMS MNpPOPUISMU TOATOTOBKH),
YTBEPKACHHBIN NpUKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot «22»
¢depang 2018 r. Nel25.

Hacrosimmasi mporpaMmMa He MOeT ObITh BOCHpOM3BeleHA HUM B Kakoi ¢opme 0e3
NpeIBapuTeIbHOI0 NMCbMEHHOT0 pa3peleHus: KageApbl-pa3padoTynKa NPOrpaMmabl.

ABTOp NporpamMMsbl: KaHA. XUM. HAYK, JOLEHT IIxypuenko U.B.




