1920
MHUHUCTEPCTBO HAYKH U BbICLLIEIO OEPA30OBAHUSA
POCCUICKON ®EJEPALIMH
®enepansioe rocynapersentoe 610/ukeTHOe 0bpazoBarenboe yypexieHHe
Bbicuiero obpazopanus
«KybGanckuii rocyiapcTBeHHbIA YHUBEPCHTET?

HuctutyT cpeanero npodeccHonansHoro o6pa3oBaHus

Pabouas nporpaMmma AHCLUHILIHHDI
BA.08 Xumusn

54.02.01 du3aitu (no orpacasm)

Kpacuonap 2024



Pabouan nporpamsa jcummnnst bJLOS Xumua paspaGorana wa ocHope
Hpumepnoit  nporpavms - obimeoOpaiopatensiioll  ancumimmnn  «XuMusn /L
npodeccnonantitbix 00pPAIOBATCABLILIX OPFANIAINH, PACCMOTPEHHON Ha aceianmu
MNenarornueckoro  cosera  MIGOY  JINMO  HPINO  (Muctwivia  pasewing
npopeccionansioro  obpazosanns), npovokon Neld or 29092022 ¢ w
yreepxacHoii na saceaannn Copera no oHeKe CoAepAanis U KauecTsa NPUMEpHLIX
pabouix nporpavm o6ueobpasoBaTeasoro it COUNATLHO-TYMANHTAPHOIO LHKIOR
cpeanero npodieceronankiore obpasosanis, npotokon Neld or 30,11 2022 r

BJ108 Xumus

Dopwma obyueina ounan

| Kype | cemecrp

Beero 64 vacos, 8 Tom uncne

JeKLHH 32 yaca
NPAKTHYECKHE 3aHATHA 32 yaca

dopma HTOroBoro KoHTpoIsA andpp 3auer
Coctarmes;: Ly E B. basuk
npenoaasaren

YToepAaeHa Ha 3acCeanMH NPEAMETHO-UMKIOBOH Komuccun EcTecTBeHHOHAYUHBIX
Ancunnann, cneunansuocred Nuenosoactso, Cagoeo-napkopoe u nasawadrxoe
crponTensctso nporokon Ne 10 or «17» man 2024 r.

[lpeacenarens npeameTno-unkmoBoii komuceun EctecTnennonayynbiX AMCUUNANH,
cneunanshocteit [Tuenosoncrso, Canoso-napkosoe u NaHAWAPTHOE CTPOHTENLCTRO'
= ~ E.B. ba3bik

17» man 2024 1
Penensent (-ni1):

Hokrop xummuecknx mnayk, npodieccop
kadeaps! ananurnyeckoi xumun «Kyol Yy Mfﬁ,,/’ T. . Wioiko

JloKTop neaarordveckux Hayk, KanaMaar
MEAHIMHCKHX Hayk, npodeccop kadeaps
(hynaamernranbioi H KIAHHHYCCKOI /ﬂcs T H JNursmnosa
ouoxsmun  @ILOY  BO  Ky6I'MY -

Mun3sapasa Poccuu

Y Merazgans Poccuy
e B H Araneess
0

—— r



JIMCT
corviacoBaHus pabodel porpaMMel JUCLUILIHHE]
b/1.08 Xumus

CrenuanbHOCTh CpeiHero npodecCHoHANTEHOTO 00Pa3OBaHMS

54.02.01 du3aiin (mo oTpacism)

3am. nupekropa MHC)
/) E.H. Pubanko

IIOJIIIACH (
«16» mas 2024 1.

Hupexrop Hayunojt 6ubmuorexku Ky6I'y
424’ — MA. Xyaoe

no,un/
«14» mas 2024 r.

HI/IHO, OTBCTCT?ZHHOC 3@ YCTAaHOBKY U SKCIITyaTalluro

I/IH(bOpMaL[I/IOH/I‘f obecriedenus 06pa3oBaTeNbHOM MPOrPaMMBbI
TA N~
(4* )V H.B. Muniox
A
HOAINCH

«15» mas 2024 .

IpOrpaMMHO-



COJEP)KAHUE

1. IIACIIOPT PABOYEM ITPOT'PAMMbBI YUEBHOM JUCIATIIIAHBI ........coovvvvvveicrrineans 5
1.1 O61aCTh MPUMEHEHUS TIPOTPAMMDBI ...vvveesvvieesreeessressssressssseessssesssssesssssesssssesssssssssssessnssessnseessnsees 5
1.2. MecTo y4e0HOI TUCIUIUIMHBI B CTPYKTYPE MPOrPaMMBbI MOATOTOBKH CIICIIUAHCTOB
(8131 13 (S WO = 1S) € TR UPR PP 5
1.3. Llenu u 3amaun y4eOHOM AUCIUIUIMHBI — TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHS
B107003 1050070 = 03 GO TR 5
1.4. IlepedeHb MIaHUPYEMBIX PE3YIbTATOB O0YUCHHUS 1O JUCHUIUIHHE (IEpeYeHb POPMUPYEMBIX
L)Y 11 (S 1S3 111707 0 O TP UPR PR 6

2. CTPYKTYPA U COJEPXKAHUE YUEBHOM JIUCLIUTIIIMHBL. .......coovovreeeiieesieeresieeesnan, 7
2.1. O6beM yueOHOM TUCIUIUTAHBI M BUIABI YICOHOM PAOOTBI .o..vvvveirieiiiiieeiiieessiieessineessineessneesnenas 7
2.2, CTPYKTYPA JHCLIAIIIIHHBL «..eeuvieuriasreesireasseessreassessssesssesssssassesssnsesseessseassesssnsesnesssneessessnneessnssnns 7
2.3. TemaTu4ecKui MJIaH U COJACPIKAHUE YICOHOM TACTIMIITHHDBI ..o.vvvveevveesireessreesiressssneesssneessens 9
2.4. Conep:KaHue PA3JICTIOB JMCIIMTITHHBL «.....vvveiutrressrreessteeessteeessseesssseesssseesssseesasnessasseesssseessneesnes 16

2.4.1. 3aHATUS TCKIMOHHOTO THITA. ... veeuteesureasseessreasesasseesseessseessesasseessssssneessssansesssnssnsesssnsansesns 16
2.4.2. 3aHATUS CEMUHAPCKOTO THIIA ....veeuveiiurieseessriasesssseessesssseessesassesssesssneessesanesssnssnneessesanseees 23
2.4.3. TIPAKTHUCCKHUE BAHITHIS .vveeuvvveesreesssesasssssssesssssssssssssssssssssssssssesssssesssssesssssesssssessnssssssnes 23
2.4.4. ConepxKaHHE CAMOCTOSATEIBHOM PAOOTDI ....veevviiurieiiiireesieeereesieesree s e e snee e eenee e 31
2.4.5. IlepeueHb y4eOHO-METOAMUECKOTO OOECIICUCHHUS I CAMOCTOSITEIbHON pabOThI
OOYUAFOIITUXCSI TTO JIACIIHATIITTHC . ... vveesveesueeasteesseesssessaseassessssesssessssesssesssseansessssssnsessseesnsesssnssnnes 32
3. OBPA3BOBATEJIBHBIE TEXHOJIOTTIH ......ccoiiiiiiiiiiiieieeeeeee e 34
3.1. O6pazoBaTebHBIC TEXHOJOTHH MPU MTPOBEACHHUH JICKITHH . . ..\ vveenteeeeenieenneeanneennn, 34
3.2. OGpa3zoBarenbHbIe TEXHOJIOTHH NP MPOBEACHUN MPAKTHUECKUX 3AHATHR......uveuenaen.e. 35

4. YCJIOBUA PEAJTIM3ALIMU TTPOT'PAMMBI IUCHUTIIIAHDBI ... 36
4.1. MarepuanbHO-TeXHUYECKast 0a3a, He0OXoAuMast ISl OCYIIECTBICHHS 00pa30BaTeIbHOIO
TIPOLIECCA TTO JIMICIIHTIIIIIHE . ... e.tvteeutteessseeessteeessteeessseeessseeessseesasteeessbeeaasseeeasbeesnseessneesnnseesnsneesnnneeanes 36
4.2. IlepevyeHb HEOOXOUMOTO MPOTPAMMHOTO OOCCTICUCHIIS «.vvvvvveesrvreesssreessireesireesssnessssneesssenens 36

5. IEPEYEHb OCHOBHO! U JOITIOJIHUTEJIBHOM YUEBHOM JIUTEPATYPHI,

HEOBXOJUMOM JJII OCBOEHMS JIUCLIATIIIHBL .........ooveeveeeverceese e enisnee s 36
5.1. OCHOBHAS JIATEPATYPA ..vuvverereenreessreasseessreasreessseasseesseeaseessesasseessseaneessesaneesseeareessesasneennneennes 36
5.2. JIOTIONHUTEIBHAS JIATEPATYPA c..vevvviasriesirissriesiesasessisssssesssssasesssassnesssassssssbassnessbasssnassnssssnas 37
R T I (570} (00107 (S10 87 (o7 31 ) 1.6 OO TP UPR TP 37
5.4. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHEeTY,
HEOOXOAUMBIX IS OCBOCHUS [IUCIIATIIIIIHD .vvvvvesseeesssesesssnssesssssssssssnssesssssssssssannssssssssesssssnsseseeeses 37

6. METOJMYECKUE YKA3AHUA U1 OBYUHAIOUIUXCA TTO OCBOEHUIO

JIACHUIITIFIHBL. . .o 38

7. OUEHOYHBIE CPEJICTBA JJJISI KOHTPOJIA YCIIEBAEMOCTMU ..o 39
7.1. TTacIOPT (DOHIA OLIEHOUHBIX CPEIICTB .. .vvveutreeautreessteeesuteeessseeessseeesssesssssesssssessssseesnsseesnsneessnes 39
7.2. KPUTEPHH OLIEHKU ZHAHMI] ......eiviiiriieieiiieite sttt sttt sr s b sn s nn e 39
7.3. O1ieHOYHBIE CPENICTBA JIJIST TPOBEACHUSI ITIST TEKYIIEH ATTECTALIMM ....vvveeeveeeeveeenieeesnieee e 42
7.4. OLileHOUHBIEe CPEICTBA IS TPOBEACHUS TPOMEKYTOUHOM ATTECTAIIH . ..veevvvenveeeeeeneeeseeeannes 47

7.4.1. [IpumepHBI€ BOMPOCHI JJIsI TPOBEICHUS IIPOMEKYTOUHOM ATTECTALH ... 49
7.4.2. IlpuMepHble 337241 JUISI IPOBEICHUS TPOMEKYTOUHOM
ATTECTAIIHM . « .« e et etee et et e et et et et et et e e e e theenteensesseenseens sressnesseessessnesseessessnesseessesnsesseessens D0

8. JOIMOJIHUTEJIbBHOE OBECITEUEHUE JUCHUITIIMHBI .......ccviiiiiiiiieceeeeee e 51

9. OBYUEHME CTYJAEHTOB-UHBAJINAOB U CTYJAEHTOB C OT'PAHNMYEHHbBIMI

BO3MOXHOCTSAMU 3IOPOBDBS. ... 51



1. MACIIOPT PABOYEM ITPOI' PAMMBI YYEFHOM JUCHUIIINHBI «XUMHUS»

1.1. O6saacTh NpUMeHeHHsI MPOTrPAMMBI

Pabouas mporpamma aucrumuimasl BJ[.08 Xwumus paspaborana Ha ocHoBe [IpumepnOit
porpaMMbl  001I€00pa30BaTENbHON yU4eOHOW AMCHMILIUHBI «XHUMHUSD» Uil MPodeccrOHaIbHBIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pexkomMeHaoBaHHOW  denepanbHBIM  TOCYJAapPCTBEHHBIM
ABTOHOMHBIM yupexaeHueM «DenepaabHblii HHCTUTYT pa3BuTHS oOpazoBaHus» (PI'AY «DUPOy)
B KauecTBE MPHUMEPHOH MporpamMmbl JUIs pealu3allid OCHOBHOW  mIpodeccrnoHaTbHOU
oOpazoBarenbHoil mporpammbl CIIO Ha 06aze ocHOBHOro o01iero oOpa3oBaHUsl C MOJyYECHUEM
cpenHero obmero obpasoanus (mpotokos Ne3 ot 21 wmrons 2015 r.). Perucrpannonusiii Homep
peuen3un 385 ot 23 utoiig 2015 r. PI'AY «DUPO».

1.2. Mecto aucuunjunsl B cTpykrype IIIICC3:
Y4yeOHasi TUCHUIUIMHA «XUMUS» SBISETCS TPOMUIBHOW NUCIUIUIMHON W3 00s3aTelbHOU
npeaMmeTHoi oomactu «EctectBennbie Hayku» OI'OC cpennero oo1ero oopa3oBaHus.
Jucuunnuza «XuMUS» HU3y4aeTcsi B LHUKIE 0O0Ieo0pa3oBaTelIbHbIX JTUCHUUILIMH s
CHeHalbHOCTH T'yMaHuTapHoro npoduis 54.02.01 [qu3aiin (mo otpacism).

1.3. Hean u 3a7a4n y4yeOHOM AMCHMILVIMHBI — TPeOOBAHMS K pe3y/ibTaTaM OCBOCHUS
AUCHUIJIMHBI:

Iean TUCHUAILIMHBI.

- (hopMupoBaHKE y 00YUAIOIINXCSI YMEHHSI OIICHUBATH 3HAYMMOCTh XUMUYCCKOTO 3HAHUS JIJISI
Ka)XJIOTO YEJIOBEKa;

- (opmupoBanue y 00ydYarOImMUXCS MEITOCTHOTO TPEJCTABICHUS O MHUPE W POJIM XUMHU B
CO3JIaHMM COBPEMEHHOI €CTEeCTBEHHO-HAyYHON KapTUHBI MHpA; YMEHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IIPUPOJHON, COLMAIIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, UCIOJIb3Y ISl ’TOT0 XUMUYECKUE 3HAHHUS;

- pa3BUTHE y OOYYAMOIIUXCS YMEHUH pa3nnyarh (PaKThl U OLIEHKH, CPABHUBATH OI[CHOYHBIC
BBIBOJIbl, BUJIETh UX CBA3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C ONPEACIIEHHON CUCTEMOM
[EHHOCTEH, (OPMYTUPOBATH U OOOCHOBEIBATH COOCTBCHHYIO TTO3UITHUIO;

- npuoOpeTeHre OO0YYaloNIMMHUCS OIbITa Pa3HOOOPa3HOW MEeATENbHOCTH, TO3HAHUSA U
CaMOTIO3HAHUS;, KITFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHLHOE 3HAUCHHUE JIJISl PA3IMYHBIX BHUJIOB
JESTENIbHOCTH (HABBIKOB pEIIeHHs Mpo0sieM, MPUHATHS peIlleHuH, MoKucKa, aHalu3a U 00paboTku
nH(OpMaIi, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHHI, COTPYAHHYECTBA, 0€30MMacHOTO
oOpallieHus ¢ BeIeCTBaMU B TTOBCETHEBHOM JKU3HH).

3agaum AUCHUNIMHBI:
- 00y4nTh 00YUAIOIIUXCSl TEOPETUUECKUM OCHOBAaM 3HAHUM O COCTaBe, CTPOCHUH U

CBOMCTBAaxX BELIECTB, UX MPEBPALECHUSAX;

- U3YYUTh XUMUUECKUE CUCTEMBI U (PyHITaMEHTaIbHbIE 3aKOHBI XMMHUU C MO3UIUU
COBPEMEHHOMN HAYKH;

- c(opMHUpPOBaTh HABBIKH (DYHITAMEHTAIbHBIX UCCIEIOBAaHUN JJIsl U3yUEHUs CBOWCTB
BEIIIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

- YMCTb HUCIIOJIB30BATh HpI/IO6peTeHHBIe HAaBBIKU U 3HAHUA JUCIIUIIJINHEI B
poeCCHOHAIBHON JESTENHHOCTH.



Pe3yabTarhl 0CBOCHUA Y4eOHOM M CIUTIINHbBI
OcBoeHne coaepkaHus Yy4eOHON AUCHUILTUHBI «XUMHs», O00eCHedYrBaeT JIOCTHXKEHUE
00y4YarIUMUCS CIETYIOIIUX PE3yIbTaTOB!

JIMYHOCTHBIX ® UYYBCTBO TOPJAOCTH U YBWKEHUS K HCTOPUM U JIOCTHIKCHHUSIM
OTEYECTBEHHOM XMMHUYECKON HAayKH; XMMUYECKU IPAaMOTHOE IOBEICHUE
B TPO(ECCHOHANBLHON IEATEIBHOCTH W B OBITY MPU OOpalICHUH C
XMMHUYECKUMH BEIIECTBAMHU, MaTEPHUAIAMH U IIPOLECCAMU;

® TOTOBHOCTb K IMPOJIOJKEHUIO 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIMY B U30paHHOHN MPo(dhecCHOHAIBHON AEITETbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETEHIIUHN B 3TOM;

® YMEHME HCIOJb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUUECKOW HAyKU U
XUMHYECKUX  TEXHOJOTMA  JJII  TIOBBINICHWS  COOCTBEHHOTO
MHTEJJICKTYaJlbHOTO  pa3BUTHUA B BbIOpaHHOW mpodeccHOoHaIbHOM
JIESITEIIbHOCTH;

METAIIPECIMCTHBIX | ® HCIIOJIB30BAaHUEC PA3JIUYHBIX BHOB O3HABaTEIbLHON JEATEILHOCTH U
OCHOBHBIX HWHTEIJICKTYyaJbHBIX oOmepaiuii (MOCTaHOBKM  3a/ayH,
(dbopMynHpOBaHUs TUIIOTE3, AaHAJTN3a U CHHTE3a, CPaBHEHHSI, 0000IIeHNS,
CHUCTEMaTU3all1iH, BbISIBICHUS IPUUMHHO-CIIEACTBEHHBIX CBS3EH, TOMCKA
aHajoroB, (HOpMyJIUPOBAHUS BBIBOJOB) ISl PEIICHHS IMOCTaBICHHOM
3aJa4uMd, TPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAaHUS (HaAOIIOICHMS,
HAy4YHOTO OKCIEPUMEHTA) JUIS HU3Y4YEHUs Pa3IU4YHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

® JCIOJIb30BAHUE PA3JTMYHBIX MCTOYHUKOB JUISI TIOJYYEHUS] XUMUUYECKOU
uH(pOpMallii, YMEHUE OLIEHUTh €€ JOCTOBEPHOCTb IJSl JAOCTH)KCHUS
XOpOIIUX PE3YJILTATOB B MPOPECCHOHATBHON cdepe;

IIPEAMCTHBIX e chopMHUPOBAHHOCTh MPEJCTABICHUNH O MECT€ XHMHUU B COBPEMEHHOI
HAay4YHOW KapTUHE MHUPA; MOHUMAHUE POJIU XUMUU B (HOPMHUPOBAHUU
Kpyro3opa u (YHKIIMOHATHLHOW TPaMOTHOCTU 4YeNIOBEKa JUIS PEIICHUS
MPaKTUYECKUX 3a/1a4;

® BJIAJICHUE OCHOBOIMOJATAIOIIUMU XUMUUECKHUMH MTOHSATHUSIMH, TEOPUIMH,
3aKOHAaMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMHUUECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® BJIQJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO MMO3HAHMS, HCTIOIb3yEMbIMU
B XMMHUU: HAONIOJACHHUEM, ONMUCAHHEM, H3MEPEHHUEM, SKCIIEPUMEHTOM;
ymeHue o0padaThiBaTh, OOBSICHATD PE3YJIbTAThl TPOBEJACHHBIX OIMBITOB U
JeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TMPUMEHSTH METOIBI
MO3HAHMS TIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

e CchOpPMHUPOBAHHOCTh YMEHHMs JaBaTh KOJMYECTBEHHBIC OIEHKH U
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (HOpMYITIaM U YpaBHEHHSIM;

e BIAJCHHE MpaBWIaMH TEXHUKH OE30MaCHOCTH TpPHU HCHOIH30BAHUU
XUMUYECKHUX BEIECTB;

e cpOpMHPOBAHHOCTH COOCTBEHHOM IMO3UIMU IO OTHOIIEHUIO K
XUMUYECKON WH(OPMAIMH, TIOJy9aeMON U3 pa3HBIX UCTOYHUKOB.

1.4. IlepeyeHb IJIAaHUPYEeMbIX Pe3yJbTATOB O00y4YeHHMs] MO AMCHUILIMHE (Mepe4YeHb
(opMupyeMBbIX KOMIIETEHIIUI)

He npenycMoTpeHsL.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yuebnoit pabotbl Bcero yacos feMeCT wl 5
YuyeOHasn HArpy3Ka (Bcero) 64 64
AyauTopHbIe 3aHATHS (BCEro) 64 64

B ToMm umncne:

3aHATHSA JIEKIIMOHHOT'O TUIIA 32 32
IIPAKTUYECKHE 3aHATUsI (IPAKTUKYMBI) 32 32
ITpomexxyrounas arrecramus (3K3aMen/3auet/aud3ader) nudd.3auer
OO01mast Tpy10eMKOCTh 64 64

2.2. CTpyKTYypa IMCHUILIHHBI:

HaumeHoBaHue pa3/iesioB U TeM

KosnuecTBO ay UTOPHBIX YacOB

Bcero

Teoperuyeck
oe o0yueHue

IIpakTHyeck
He 3aHATHA

Pa3nes 1. O61as m Heopranmyeckasi XMuMHs

28 14

14

Beenenue Tema 1.1. Xumusi — Hayka O BelleCTBax

Tema 1.2. Ctpoenue aroma. [lepuonnyeckuii 3aKoH U
[Tepuonuueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa

Tema 1.3. CtpoeHue BeniecTa

Tema 1.4. Xumnueckue peakuuu

Tema 1.5. JIucnepcHeie cuctembl. PacTBOpbI

Tema 1.6. OKUCIUTEIBFHO-BOCCTAHOBUTEIBHBIE
peaKIyK. DJICKTPOXUMUYCCKUE MTPOIIECCHI

Tema 1.7. Knaccudukamus semects. IIpocteie
BEIIIECTBA.

Tema 1.8. OcHOBHBIE KJ1acChl HEOPraHUYECKUX U
OpPraHUYECKUX COeIMHEHUN

Tema 1.9. Xumug nJieMEeHTOB

oo
o

N

Pa3nesa 2. Oprannveckass XMMHA

w
(@]
RN
oo

[uny
(0]

Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopus
CTPOEHHsI OPraHUYECKUX COCAMHEHUN

Tema 2.2 [IpenenbHble yIriaeBOJOPOIbI

Tewma 2.3. DTuIEHOBbIE U JUEHOBBIE YIIIEBOAOPO/IbI

Tema 2.4. AueTuIeHOBBIE YIIIEBOJOPOIbI

Tema 2.5. ApoMaTHUeCKHE YII€BOI0POIbI

Tema 2.6. IIpupoiHbIE HCTOUHUKH YIIIEBOJIOPOIOB

Tewma 2.7. I'uapoKCUIbHBIE COSAMHEHUS

Tema 2.8. Anbpaeruansl U KETOHEI

Tema 2.9. KapOoHOBBIE KUCIOTHI U UX MPOU3BOJIHBIE

Tema 2.10. YrneBoast

Tema 2.11. AMUHBI, aMHHOKHCITOTBI, OCITKH

Tema 2.12. A3orconeprkalue reTepouuKInIecKre
coenuHeHus. HykienHoBbIE KUCIOTHI

NENBENBENBENDBEBADN
= INFPINEFENEFEDNEFEDNDN P

R INEFEPINEFEPINEFEINEFEINDN -

Bcero no nucuunjinHe

(@]
IS
w
N

w
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2.3. TemaTn4yecKMii IJIAH U COJAepPKAHNE YUEOHOH TUCHUIIMHBI « X UMM

HaumenoBanue Conep:kanue y4eOHOro MaTepuasa, IpakTU4ecKue 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3/iesioB U TeM caMoCTOsITeIbHAs padoTa o0y4yawouerocs
1 2 3 4
Pa3nes 1. O01masi 1 Heopranmyeckasi XMuMHs
Jlekuun
Hayunble meTonbl IO3HAHMS BEIIECTB M XUMHUYECKUX sBIeHUU. Poib
JKCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAYEHUE XHMHMHM IIPU OCBOCHHMH
Beenenne Tema 1.1. | mpodeccuii CI1O u cneunansrocteit CITO ectecTBeHHO-HAYYHOTO MPOGUIIS 1 1
XuMusi — HayKa 0 | IpoeCCHOHATILHOIO 00pa30BaHMSL.
BELIECTBAX Jlekuuu
OcHOBHbIE NOHATUS XMMHUH. 3aKOHBI XUMUU. M3MepeHne BeniecTsa.
IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS 1 9
Pemenue 3a1a4 1 ynpa)xHEHHH 110 TEME.
Tema 1.2. Ctpoenue | Jlekuuu
aToMa. AToM — cnoxHas yactuna. CocraB aTOMHOTO sipa. DJIEKTPOHHAast 000JI0UKa
Ilepnonnueckuit aToMoB. llepronnuecknii 3aK0OH B CBETE COBPEMEHHOW TEOPUU O CTPOCHUH 2 1
3aKOH U aToMa. [leppoa4HOCTh B MN3BMEHEHNHU CBOMCTB XUMHUYECKUX DJIEMEHTOB U MX
Ilepnoanueckas COEJTMHEHMI.
cucremMa IIpakTnyeckne (1a60paToOpHbIE) 3AHATHS
XUMHUYECKUX DNEeKTPOHHBIE CXEMBbI CTPOEHHS ATOMOB. DJIEKTPOHHbIE KOHPUTypauu 2 2
anementoB /l. U. aTOMOB. DJIEKTpOHHO-Tpaduueckas popmynia aToMa. XapaKTepuCcTUKa
Menneneesa XMMHUYECKOI'0 3JIEMEHTA 0 ero nojoxkeHuto B [lepuoanueckoit cucreme.
Jlekuunu
[TonsaTne o xumudeckoil cBsA3u. KoBaneHTHas xumuyeckas cBsi3b. MoHHas 1 1
XUMHUYECKasg CBs3b. Merauinueckas XUMHMUYecKas CBA3b. BonxopoaHas
Tema 1.3. Ctpoenue | xummuueckas cBsi3b. KommiekcooOpa3oBaHue.
BEILIECTBA IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
Cxembl 00pa3oBaHUs BEIIECTB C Pa3INYHBIM THUIIOM CBs3H. OnpeneneHue 1 2

BAJICHTHOCTH M CTENIEHU OKUCJIEHHS] aTOMOB BellecTB. O3HAaKOMJIEHUE CO
CBOWCTBAaMH JIUCIIEPCHBIX CUCTEM. Pellienue 3a1ad v ynpaxxHeHU 10 TEME.




Jlekuuu
Kiaccudukanmss XuMHYeCKMX peakirii B OpraHUYECKON M HEOPTraHUYECKOM

XUMHUHU. BeposATHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CkopocTb
Tema 1.4. XUMHUYECKUX peakuuidi. XMMHYECKOE PAaBHOBECHE.
Xumuyeckue IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
peakuuu CocraBieHue TEPMOXHMMHYECKUX YpaBHEHWH peakuuil. Beraucienue
CKOpOCTH peakiui. @akTopbl, BIMSIOIMIME HA CKOPOCTbh XHUMHUYECKOU
peakuun. Cmenienue xumudeckoro paBHoBecud. [Ipunuun Jle IllaTtenswe.
Pemenne 3amau u yrpaxHeHUH 110 TEME.
Jlexnun
[lonsatne o gucnepcHelx cucremax. Ilonstue o pacrBopax. Teopus
ANEKTPOIUTUYECKON qucconuanui. ['uaponus kak 0OMEeHHBIN IpoIiecc.
Tema 1.5. IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
JucnepcHeie PactBopbl. PactBoprmocTs BemiecTB B Bojie. CriocoObl BHIPAXKEHUSI COCTaBa

CHUCTCMBI. PaCTBopBI

pactBopoB.  [lpurortoBieHue  pacTBopa  3aJaHHOM  KOHLEHTpAaLUU.
DnexkTponutuyeckas aucconuanus. CuibHble W clladble 3JIEKTPOIUTHL.
Bonmopoansrii mokasatens. Onpenenenne ph pactBopa anekTposuta. Pemenne
3a/1a4 ¥ YNpaXHEHUH 0 TEME.

Jlekuuu

OKIE;I;?T;%HO_ OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peakuuu. Knaccudukarus
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkiiil. XMMUYEeCKHE HCTOYHUKH TOKA.
BOCCT;IG{;I]:E;SBHHC DJEeKTPOJIN3 PacIIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
s ——— IIpakTuyeckue (naﬁopaTvopﬂble) 3aHATHA }
- CocraBieHue ypaBHEHHH OKHCIUTENIbHO-BOCCTAHOBHTENBHEIX  PEAKLIH.
Pemrenue 3a1a4 1 ynpaxHeHHH 110 TEMe.
Jlekuuu
Tema 1.7, Krnaccudukanus Heoprannueckux Beuiects. Merasmuibl. Koppos3ust MeTaios.
Knacenduxars O6ume cnocoObl mosydeHus MeTajuioB. Hemerasibl.
pemects. TTpoCTBIe IIpakTuyeckue (naﬁopaTvopm)Ie) 3aHATHS
BEIIECTRA. CocraBinenue ypaBHeHUH peakimii 1o cxeme. CocTaBieHHE CXeM

ANIEKTPOJIM3a pPACIUIaBOB W PAcTBOPOB BemlecTB. PemieHwe 3agad u

YIPA)KHEHUH 110 TEME.

Jlexknuu




Tema 1.8. OcHOBHEIE
KJIaCCHI
HEOPraHUYECKHUX U
OpraHUYECKUX
COCTUHEHUN

Bonoponnsie coenrnenust HemetamioB. OKCHIBI M aHTUAPUIBI KApOOHOBBIX
kucnor. Kucnorel opranuueckue U Heopranudeckue. OCHOBaHHSA
OpraHuYecKue ¢ HeopraHudeckue. AMGOTEpHbIE OpraHUYecKHe |
Heopranuueckue coequHenus. Conu. I'eHeTndeckas cBA3b MEXKIY KIacCaMU
OpPraHUYECKUX U HEOPraHUYECKUX COECAMHEHUH.

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

HcnpiTanne pacTBOPOB KUCIOT HHAUKATOPAMU. X UMUYECKHE PEAKIIMH MEXKTY
HEOPraHUYECKUMH BellecTBaMu. [ UIpoin3 coaeil pa3nuyHoro TUIA.
Pewrenne 3a1a4 u ynpaxHeHHH 110 TEME.

Tema 1.9. Xumus
DJIEMEHTOB

Jlexnun

s-OnemenTsl. Bogopon. Onementsl [A-rpynnel. Onementsl [[A-rpynnsl. p-
OneMeHThl. AnoMuHUNA. Yriepon U KpemHHil. ['anoreHsl. XanbKOTEHBI.
OnemenTsl VA-rpynibl. InemeHTsl [VA-Tpynnsl. d-DneMeHTHI.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
W3yueHne CBOMCTB MPOCTHIX BEIIECTB M COSMHEHUH S-, P- M d-27€MEHTOB.
Pemenue 3a1a4 1 ynpaxHEHHH 110 TEME.

Pa3nen 2. Oprannyeckasi XuMusi

Tewma 2.1 Ilpenmer

Jlexnun
[Ipeamer opranndeckoit Xumuu. Teopust CTpOEHUST OPraHUYECKHUX

OpraHU4YeCcKON o
. Teobus coeaunenuil A. M. byrieposa. Kinaccugukaius oprannueckux
or (')6an coeAMHEHHN . Tl XUMUYECKUX CBA3EH B OPraHUYECKUX COCAUHEHUSIX U
p Cnoco0bl UX Pa3phIBA.
OpraHUYEeCKUX
N IpakTuyeckne (1aGopaTopHbIE) 3aAHATHUSA
COECTMHEHU N .
Pemrenne 3a1a4 ¥ ynpaxHEHUH 110 TEME.
Jlekuunu
I'omonornuecknii ps ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 ITpumeHeHue U criocoObl MoTyueHus! aaKkaHoB. [{MKiI0amKaHbl.
[Ipenenbusie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
YTJIEBOJOPOBI CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX ()OPMYIT YTIIE€BOAOPOIOB.

CocraBieHue ypaBHEeHUH peakiuii o cxeme. Penienue 3a1ad u ynpaxHeHHil
10 TEME.
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Jleknuu
l'omosiornueckuii  psAx  ankeHOB. XMMHUYECKHME CBOMCTBA  QJIKEHOB.
[IpumeneHne u CHOCOOBI TMOJIYYCHHS AJIKCHOB. AnkagueHbl. OCHOBHBIC

5 Tema 2.3. MOHATHUS XUMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH (Ha IpuMepe NPOLyKTOB
THJICHOBBIC U IIOJINMEPU3ALMH AJIKEHOB, AJIKAJUEHOB U UX FaJIOr€HIIPOU3BOIHBIX).
WJ?Z;:;:;;H IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX ()OPMYIT YTIIEBOAOPOIOB.
CocrapieHue ypaBHEHUH peakiuii o cxeme. Pelienue 3a1ad v ynpaxHeHuil
10 TEME.
Jlexnun
I'omonornyeckuii psj ankuHOB. XHMMHUYECKHE CBOWCTBA W IIPUMEHEHHUE
Tema 2.4. anKuHOB. [loydeHue aJIkKuHOB.
ALleTUIIEHOBBIE IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
YII€BOIOPOABI CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (JOPMYJI YTIIEBOAOPOIOB.
CocraBiieHne ypaBHEHUH peakluii o cxeme. Pemenue 3a1a4 v ynpaxHeHU
10 TEME.
Jlexknun
I'omonoruyeckuii psa apeHOB. XMMUYECKHUE CBOMCTBA apeHOoB. [IpuMmenenue
Tema 2.5. U ITOJIYYEHHUE apECHOB.
Apomaruyeckue IIpakTnyeckue (1a60paToOpHbIE) 3AHATHS
YTIIEBOJOPOBI CocraBiieHr€e MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJ YIJIEBOJOPOIOB.
CocraBiieHne ypaBHEHUI peakluii o cxeme. Pemenue 3axay v ynpaxHeHU
10 TEME.
Jlexknun
Tewma 2.6. Heds. [Tpupoauslit u nomnyTHel HeQTsIHON ra3el. KaMeHHBIH yrois.
Ipupoanbie I[IpakTnyeckue (1abopaTopHbie) 3aHATHSA
HMCTOYHUKH Onpenenenre HaaW4usl HENpPEIENbHBIX YIJIEBOJOPOIOB B OEH3UMHE U
YHJICBOAOPOIOB KepocuHe. PacTBOpMMOCTh  pa3NMuYHBIX  He(PTENpPOIyKTOB  (OeH3MHA,
KEepOCHHA, AU3EJIBbHOI0 TOILINBA, Ba3eIMHa, TapaduHa) Apyr B Apyre.
Tema 2.7. Jlexknun
I'mppokcuibHbIe Crpoenue u kiaccupuKanus CIMpToB. XMMUYECKHE CBOMCTBA M CIIOCOOBI
COECTMHEHUS MIOJIYYE€HUs] COUPTOB. MHOroaroMHbIe cCnUpThl. PEHOI.
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IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS

CocraBiieHre MOJIEKYJIIPHBIX U CTPYKTYPHBIX (POpMYIT
KHCJIOPOJICO/IEPKALLMX OpraHu4eCcKuX coequHeHnil. CocraBieHue
ypaBHEHUH peakiui no cxeme. Penienue 3aad v ynpaxxHeHui 1o TeMe.

Jlekuuu
['omonoruyeckue psiapl allbIETHA0B U KETOHOB. XUMHYECKHE CBOMCTBA
QJIBJICTHJIOB ¥ KETOHOB. [[prMeHeHNe 1 MmoTydeHrne KapOOHUITbHBIX

Tema 2.8. N
COCIUHCHMH.
ANLnerunel 1
KCTOHDI IIpakTHyeckne (1aGopaTOpHbIE) 3aAHATHUSA
CocTaBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (GOpMYI
KHUCJIOPOJICOACPIKAIINX OpraHnueckux coeauHeHuit. CocTtaBieHue
ypaBHEHUH peakuui 1o cxeme. Penienre 3a1a4 u ynpaxxHEeHUN 110 TEME.
Jlexkum
I"'omonornueckuii ps1 mpeeabHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
Tema 2.9. XUMUYECKHE CBOMCTBA U CIIOCOOBI MOJIY4E€HUs KAPOOHOBBIX KHUCIIOT.
KapGonossie OTtnenpHBIC IPEACTABUTENHN M X 3HaUYeHHE. ClioxkHBIC d(hUphl. KHUpEHIL.
KHUCJIOTBI U UX IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
MPOU3BOJAHBIE CocTtaBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (GOpMYTT
KHUCJIOPOJICOACPIKAIINX OpraHnuecKux coeauHeHuii. CocTaBieHue
YpaBHEHUH pPEaKIMK 110 cxeMe. Pelienue 3a1ad v ynpaxHeHHU 110 TEME.
Jlexknum
Tema 2.10. [Tonsitue 06 yrineBonax. Monocaxapunsl. Jlucaxapusl. [lonmucaxapuasl.
VIIeBosIEI IIpakTuyeckue (naﬁopaTopﬂblve) 3aHATHA
XuMmudeckue u (pu3ndeckre CBONCTBA IIIOKO3bI M kpaxmana. CriocoOsl ux
MOJTYYEHHUSI.
Jlexkuum

Tema 2.11. AMuHEI,
aMHHOKUCIIOTEIL,
Oenku

Knaccudukanms u nzomepust aMiHOB. XMMUYECKHAE CBOMCTBA aMHHOB.
[IpuMeHeHue U nonydyeHue aMuHOB. AMUHOKHCIIOTHL. benku.

IIpakTuyeckue (1iabopaTopHbIe) 3aHATHUS

CocraBiieHHe MOJEKYISPHBIX U CTPYKTYPHBIX (DOPMYNT a30TCOAEPIKAIINX
OpraHnyveckux coequHeHnii. CocTaBieHUE YpaBHEHHI peakIfil O CXEME.
Pemenue 3a1a4 1 yrpa)xHEHUH 110 TEME.

Jlexknun
HyxkiienHOBBIE KUCIIOTBL.
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Tema 2.12.
Azorconepxamue | [IpakTuyeckue (J1a6opaTopHbie) 3aHATHS
rereporkianyeckie | CoctaBieHHE MOJEKYISPHBIX U CTPYKTYPHBIX (OPMYN a30TCOIEpKAIIUX

. N N 1 2
COCJIUHEHMSI. OpraHuYecKux coenHeHn. COCTaBIIEHHE YPABHEHUIN PEAKLUN 10 CXEME.
Hykneunossie Pemenue 3a1a4 u ynpaxxHeHUi 110 TEME.
KHUCJIOTBI

ﬂﬂ}l XapakmepucmuKku YpOo6Hs 0CB0EHUS y’-l€6H020 mamepuana UCnoib3yronmcs Cﬂebyiomue 0003HaveHUs:

1. — o3naxomumenvHblll (Y3HABAHUE PaAHEe USYYEHHBIX 00BEKMO8, CEOUCME), 2. — penpoOYKMUGHbIIL (bINOJIHEHUE 0esiMelbHOCIU N0 00pa3yy, UHCMPYKYUU UTU OO PYKOBOOCMEOM)
3. — npoOdyKmueHbIll (NIAHUPOBAHUE U CAMOCTIOAMENLHOE BINOIHEHUE OeSIMEbHOCTU, PeUeHUe NPOOIEMHbIX 3a0ay)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI

2.4.1. 3aHATHA JEKIIUOHHOI0 THIIA

Ne H dopma
aMEHOBaHUE
Copepxanue pazzena TEKYIIETOo
pa3aesioB U TeEM
KOHTPOJISI
1 2 3 4
1 cemecmp
HayuHnble MeTo/1bI MO3HAHUS BELIECTB U XUMUYECKHUX vy
SIBJICHUH. POJIb DKCIIEpUMEHTA U TEOPUU B XHUMMUH.

Brenenne 3HadeHne XuMuu rpu ocBoennu npodeccuii CI10 u
cnenuanbHoctelt CI1O ectecTBeHHO-HAYYHOTO MPOPHIIST
poheCCHOHAITBHOTO 00pPa30BaHUS.

Paznen 1. OOmiast 1 HeoprauuyecKast XUMHS

1 Tema 1.1. Xumus | CocraB BeliecTBa. XMMHYECKHE DJIEMCHTEI. 3aKOH vV, T
— HayKa o IIOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BelIeCTBax U HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro

cnencreus. M3zmepenue Bemecrsa. Macca aToMOB U
MOJIEKYJ. ATOMHasl equHuLa Macchl. OTHOCUTEIIbHBIE
aTOMHas U MoJieKyJiipHas Macchl. KonnyecTBo BeniecTsa.
Yucno Asoraznpo. MonsipHas Macca. 3akoH ABOraapo u ero
ciieACTBUS. MOJISIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMH. ATperaTHbIe COCTOSIHHSI BellecTBa. 1Bepoe
(kpucTaumueckoe u aMop(HOE), KHUJIKOE U Ta3000pa3HOe
arperarHble cOCTOsIHUsA BenlecTBa. CMecH BELIECTB.
Paznnuns Mmexay cMecsiMu M XUMUYECKUMUCOEMHEHUSIMHU.
MaccoBast 1 00beMHas 10711 KOMIIOHEHTOB CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUU aToMa. vV, T
Crtpoenue atoma. | KopmyckynspHO-BOJHOBO Jyalli3M YacTHUI MUKPOMHUPA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKjIOHBI: IPOTOHBI U HEUTPOHBI.
3aKOH U W30TONBl M HYKIHUBL. DIEKTPOHHAs 000I04YKa aTOMOB.
[lepuoanueckass | [loHsTHE 00 1EKTPOHHON OPOUTAIIU U DJIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcHa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHo€), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2JIeKTpOHOB 110 3HEPT€TUYECKUM YPOBHSAM, IOYPOBHAM U
Menneneena opOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepruy, npuHiunoM Ilaynu u npasmiom I'ynna.
DNeKTpOHHbIE KOH(UTYpaIIH AaTOMOB XUMHUYECKHUX
2JIEMEHTOB. BajleHTHBIE BOBMOXHOCTH aTOMOB XUMHUYECKUX
AJIEMEHTOB. DJIEKTPOHHAs! KJIacCU(UKALIMS XUMHUYECKUX
3JIEMEHTOB: §-, P-, d-, f-aeMeHThI.

[Iepnonnueckas cucrema u ctpoeHue aroma. Gusnyeckni
CMBICJI TOPSIIKOBOI'O HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIIBI
u nepuoaa. [lepuoanueckoe n3mMeHeHNE CBONCTB
2JIEMEHTOB: paJuyca aTOMa; YHEPTUU NOHU3ALINN;
ANEKTPOOTpHUIATENbHOCTU. [IpUunHbI U3MEHEeHus
METANINYECKUX U HEMETAJUIMUECKHUX CBOMCTB JIEMEHTOB B
rpynnax u nepuosiax, B TOM Yucie OOJIbIINX U
cBepxOonpmx. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoi cuCTEMBbI XUMUYECKUX 3JIeMeHTOB 1. 1.
Menpeneesa s pa3BUTHS HAYKW U IOHUMaHUs
XUMHYECKON KapTHHBI MUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTre 0 XUMHYECKOM CBSI3HU. THITHI XUMUYSCKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAS, METAJJINYECKAsk U BOJIOPOIHASL.
KoBasienTHast xuMuueckas cBs3b. J[Ba MexaHu3zma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIpHAas
cBs3u. MonHas xumudeckast cBa3b. Kpaitnuii ciydait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXaHu3M 00pa3oBaHMUs
HWOHHOM CBsI3U. OHHBIE KPUCTAIUNIMYECKHE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIIAMU.
MeTtannnueckas XuMHu4eckas cBg3b. OcoObIH THIT
XMMHYECKOM CBSI3H, CYLIECTBYIOLIMNA B METAIaX U
craBax. CBOMCTBA METAJNIMYECKOM cBA3U. Bomopoanas
XUMHUYECKas CBA3b. MexaHn3M 00pa3oBaHUs TaKOW CBS3H.
Ee xnaccudukanus: MeXMOIEKyISIpHAS |
BHYTPUMOJIEKYJISIpHAS. BOJOPOIHbBIE CBSI3U. DU3HUECKUE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBA3BIO.
Kommiekcoo6pazoBanue. [ToHsITHE O KOMIUIEKCHBIX
coeauHeHusx. KoopanHamoHHOe Yucio
KOMIUIeKCcooOpa3zoBarest. BHyTpeHHss U BHEIIH:S cdepa
KOMIUIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCKON XUMuU. IIoHATHE O XUMHUYECKON pEeaKIUu.
Peakuuu, naymue 6e3 n3MEHEHHsI KAYeCTBEHHOTO COCTaBa
BELIECTB U C U3BMEHEHUEM cocTaBa. BeposTHOCTD
IIPOTEKAHNS XMMHYECKUX peakunid. BHyTpeHHss 3Heprus,
sHTaNbIHA. TernnoBoil 3h(HeKT XUMUIECKUX PEaKIIHIA.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAs SHTAJIBIINSA
peakuuii m oOpa3oBanus BenecTs. 3akoH ['. M. 'ecca u ero
ciencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsiTue o ckopoctu peakiuit. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauuu. @akTopsl,
BIIUSIIOIIUE HA CKOPOCTh XUMUYECKOM peakiuu.

v, T

Tema 1.5.
JucnepcHsie
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHsIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TaKkKe MO pa3Mepy MX YacTHIL.
['pyOoaucniepcHble M TOHKOAMCIIEPCHBIE CUCTEMBI. D (PEKT
Tunnans. Koarynsanus B KOJUIOMIHBIX PaCTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B JKUBOM U HEKUBOM
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [lonarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BEIIECTBA. PaCTBOPUMOCTD BEIIECTB.
CriocoObI BbIpaXKeHUsI KOHIIEHTPALMU pacTBOpoB. Teopust
3IEKTPOJIUTUYECKON JUCconaui. MexaHnsm
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU TUIIAMU
XUMHUYECKHX CBA3eH. OCHOBHBIE ITOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON qucconnanuu. CTeneHb
ANEKTPOIIUTUYECKON TUCCOLUALIMU U (PaKTOPHI e
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bogopoansrii mokazarens. Cpena
BOJHBIX PACTBOPOB 3JIEKTPOJUTOB. I MIpon3 Kak

P,V,T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpraHUYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKON J1EATENBHOCTH YEI0BEKA.
OO6patumblii TuApoIN3 cosield. CTyneHYaThld THAPOITU3.
[IpakTyecKoe NIPUMEHEHHE

Tema 1.6. ITonsaTue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxkucinurenbHo- | peakiusix. OKUCTUTENN U BOCCTAHOBUTEIIH.
BOCCTaHOBUTENBH | OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.
bI€ peaKIInu. Krnaccudukanus OKUCIUTEIFHO-BOCCTAHOBUTETHHBIX
DIEeKTpOXUMHUYEC | peakuuil. XUMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KHE MPOIECCHI MOTEHIMANBL. Ps1 cTaHIapTHBIX 3JIEKTPOAHBIX
MOTEHIIUAJIOB (JIEKTPOXUMUYECKUH Pl HAPSIKEHU I
MeTasuioB). ["aibBaHMYECKHE AIEMEHTHI U IPUHIUIIBI KX
pabotel. CocTaBiieHHE TalbBAHUYECKUX JIEMEHTOB.
DNEeKTPOJIN3 PacIIaBOB U BOJIHBIX PACTBOPOB
3nekTposauToB. IIpoueccsl, npoucxoadiime Ha KaToae u
aHojie. YpaBHEHUS dJIEKTPOXUMHUECKUX MPOIECCOB.
[IpakTHueckoe NpUMEHEHHE 3IEKTPOJIN3a.
Tewma 1.7. Knaccudukanus Heopranndeckux Bemiects. [IpocTeie u vV, T
Knaccupukamus | CIOXKHbIE BewecTa. OKCHIbI, THAPOKCUIBI, CONH (UX
BEIICCTB. KJ1accupUKalys, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamsl. [Tonoxxenue
METAJUIOB B MEPUOJUYECKON CUCTEME U OCOOCHHOCTH
BeIIcCTRA. cTpoeHus ux aToMoB. OOuIe Qpu3nvecKre U XUMHIECKHe
cBoiicTBa MeTasioB. [IpombliliuieHHbIE U 1a00paTOPHBIE
crocoObl monyyeHus: metauioB. Hemeramnsl. [lonoxxenue
HEMETAJJIOB B IEPUOUYECKON CUCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OOmIMe QPu3nvecKkre U XUMHUECKHe
cBoiicTBa HeMeTaioB. [IpombllieHHBIE U 1a00paTOPHBIE
CHoco0bI MOJTYyYEHUS] HEMETAJLIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHOBHbIE AQHTUJPHUIBI KApOOHOBBIX KUCTOT. KUCIOTHI OpraHuveckue
KJIaCChI u Heoprannueckue. Kimaccudukanus opraHU4ecKux 1
HEOPraHMYECKUX | HEOpraHHYecKUx KucioT. OOIIre cBOHCTBA KUCIIOT.
u oprannyeckux | OCHOBaHHUS OPraHUYECKHE U HEOPTAHHUUECKUE.
COEIMHEHUI AMoTepHbIe OpraHu4YecKre U HeOpraHHUeCKHe
coequHeHus. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
Y HEOPraHUYECKHX KHUCIIOT. | eHeTnyeckas CBsi3b MEXY
KJIaCCAaMM OPTaHMYECKUX U HEOPTaHUYECKUX COCTMHEHUH.
Tema 1.9. Xumus | s-Onementsl. Bonopoa. J[BoiicTBEHHOE MOJI0KEHHE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTonsl Bogopoaa.
Pose Bonopoaa B xuBOM U HEXXUMBOU ITpupoie. Bona. Pons
BOJIbI KaK cpe1o00pa3yroIlero BEelecTBa KIETKH.
Onementsl I, || A-rpynmn. O61mas xapakTepucTuka
uiesnouHbIX MetaioB. [lonydenue, pusznyeckue u
XUMHUUYECKHE CBOMCTBA LIEIOYHBIX METAJUIOB. P-OJIEMEHTHI.
XapakTepucTuKa alTlOMUHUS, YIIepoaa, KpeMHUs,
raJIoreHoB, XalbKoreHoB. [lonyuenue, ux dpusndeckue u
xuMudeckue cBorictBa. DinemeHntsl 1V , V A-rpynm. OGmas
XapaKTEePUCTUKA FJIEMEHTOB 3TUX I'PYII HA OCHOBAHUM UX
nonoxeHnus B [lepuoanueckoii cucreme snemeHnTos /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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| atomoB d-s1emenToB

Paznen 2. Opranndeckas Xumus

10

Tema 2.1
[Ipenmer
OpraHn4ecKon
xumuu. Teopus
CTpOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. Kpatkuii 04epk UCTOpUHU Pa3BUTHS OPraHUYECKOU
xuMuU. OCHOBHBIE MOJIOKEHUS TEOPUU CTpOeHHUs A. M.
Bbytneposa. Xumnueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 00 nuzomepuu. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJEINN).
Krnaccudukanus opraHMuecKux BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepoHoi renu. [lousaTue GyHKIHOHATBHON
rpynibl. [IoHsaTHE O TUIIAX ¥ MEXaHU3MaX PEaKIUil B
OPraHU4eCKOr XUMHH.
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Tema 2.2
IIpenenbubie
YII1€BOAOPOAbI

[TonsitTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
NpCACIIbHBIX YIJICBOAOPOAO0B. AJKaHBI KaK npeaACTaBUTCIIN
MpeiebHBIX YIIIEBOAOPOI0B. XUMUYECKUE CBOMCTBA
aJIkaHoB. Peakuiuu: ranoreHupoBaHue, HUTPOBAHUE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponus u KoHBepcus
MeTaHa, u3oMepu3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMblIieHHbIE CIOCOOBI MOTYYEHHSI aTKaHOB:
IMOJIYUYCHHEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPCKHUHT
napauHOB, MOTy4YEeHHUE CHHTETUYECKOTo OEH3MHA,
razuuKanus yris, TiApUPOBAHNE AIKAHOB.
JIaGopaTopHble crIOCOOBI MOIYYEHHUS ATKAaHOB: CUHTE3
Bropma, nekap-6okcunupoBaHue, THaIpOIu3 Kapouaa
anmoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
UKJIOAIKAHOB, X o0mas popmyna. [lomyuenue n
(u3nueckre CBOMCTBA IUKIIOATIKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peaknu nprucoeIMHeHus 1
paluKaIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC U
IMEHOBBIE
YII€BOJOPOABI

I'omonoruueckuii psan u odmas Gopmysna alKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOAOPOAOB: MEXKKIIacCOBas,
YTJIEPOAHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STUICHOBBIX
yriieBoopoaoB. dusnyeckne CBONCTBA aJIKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunun
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIUH,
runpupoBanus. [Ipasuno MapkoBHuKoBa U 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus aakeHoB. [lonsTue u
KJaccuUKalus JUEHOBBIX YTIEBOIOPOAOB MO B3aUMHOMY
PacroJI0KEHUIO KpaTHBIX CBSI3€l B MOJIEKYJIE.
HomMmeHnkiatypa TMeHOBBIX YIJIEBOJIOPOJOB. XUMUYECKUE
cBoiicTBa ankaaueHoB. [Tommmepusarus queHoB. CriocoOb
MOJIy4eHUsI JUSHOBBIX YriIeBo10poa0B: padoTsl C. B.
JleGenena, eruipupoBaHue aJIkaHOB.
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Tema 2.4.
AtnieTniieHOBEBIE
YTJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmya alKHHOB.
HomMmeHkitatypa aneTriIeHOBBIX YIIIeBOIOpOoAoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakuust Kyueposa. IIpaBuno MapkoBHUKOBa
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MPUMEHUTENBHO K aneTuieHam. [lonBrxHoCTh aToma
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aTKWHOB). OKUCTIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX YriieBoA0po0B. [lonuBuHmumanerar.
[Tonyuyenue ankuHoB. [lonydenue aneTuiieHa NUPOIU30M
MeTaHa U KapOMJIHBIM METOIOM.
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Tema 2.5.
ApoMaTtuyueckue
YTJ1€BOJIOPO/IbI

ben3zon kak npeacraButens apeHoB. Pazsurue
Mpe/icTaBiIeHu 0 ctpoeHnu 6en3ona. CoBpeMeHHbIe
IIPEICTaBICHMS 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmrast popmyna. Ouznueckue CBOMCTBA apEHOB.
Xumuyeckue cBoicTBa apeHoB. [Ipumepsl peakiuii
ANEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
AIKWINPOBAHUSI, HUTPOBaHUS, CylbpupoBanus. Peakiuu
THJIPUPOBAHUS U IPUCOCTUHEHHUS XJI0pa K OCH30I7y.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoaHbIE HCTOYHUKH aPOMATUYECKUX YTIIEBOJI0-
pOIIOB. ApoMaTu3alysl aTKaHOB U [IUKJIOATKAHOB.
AnkunmpoBaHue OeH307a.
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Tewma 2.6.
[IpuponHbie
UCTOYHUKHU
YIJIEBOJIOPOJOB

HaxoxxaeHue B npupose, coctaB U GU3NUEeCKrue CBONCTBA
Hedu. [IpombinuieHHas nepepaboTKa HEPTH.
Pextudukanus HedhTH, OCHOBHBIE (PpAKLIUU €€ pPa3/ieIeHus,
UX Hcrnosb3oBaHue. Bropuunas nepepaborka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoansliii 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHUE COCTaBa IIPUPOIHOTO U MOIYTHOTO ra3os,
HX IPAKTUYECKOE UCIOJIb30BaHNe. KaMEeHHBIN yrob.
OcHOBHbIE HaNPaBICHNS UCIIOIb30BAHNS KAMEHHOTO YIJISl.
KokcoBaHue kaMeHHOT0 yTiis, BRXKHEUIINE POTYKTHI
3TOro mpoluecca. IKOJIOrMYECKHe aCleKThl 100U,
nepepaboTKU 1 UCTIOJIb30BaHUS TOPIOUHX MCKOMIAEMBIX.
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Tema 2.7.
I'mapokcuiibHbIE
COCTMHECHUS

Knaccudukanus cnupToB 1O TUIY YTIEBOIOPOIHOTO
paavkana, Yuciy TUAPOKCUIIBHBIX TPYIIT U TUITY aTOMa
yIJIEpOJa, CBA3aHHOIO C TUAPOKCUIILHOM TPYIIIION.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue cTpoeHus cnupToB Ha
ux ¢pu3ndecKue cBocTBa. ' OMONIOTHYeCKUi psijg
MpEeEIbHBIX OJJHOATOMHBIX CIIUPTOB. M30Mepust u
HOMEHKJIaTypa aJKaHOJIOB, UX 001mas Gopmyia.
XHUMHUYECKUE CBOKCTBA alKaHOJIOB. Peakiinonnas
CIIOCOOHOCTH MPENETBbHBIX OJHOATOMHBIX CITUPTOB.
Peakuuu, noaTBepxKaarOIIMe KUCIOTHBIE CBOWCTBA
cnupToB. Peaknny 3amenienys TuIpOKCUIBHON TPYIIIIHI.
MexMonekysapHas Jeruaparanns ClIUpTOB, YCIOBUS
obOpazoBanus TPOCcThIX A3GupoB. CrocoOb! MOTYICHUS
cnupToB. ['maponau3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHS €€ poBeJeHUs. BoccTaHoBIeHUE
KapOOHUJIbHBIX COEAMHEHUNH. MHOTOaTOMHBIE CITUPTHI.
W3omepurst 1 HOMEHKIIATypa MPeACTaBUTENEH ABYX- U
TPEXaTOMHBIX CITUPTOB. OCOOEHHOCTH XUMHUYECKUX
CBOWCTB MHOT'OQTOMHBIX CIIUPTOB, UX KaYE€CTBEHHOE
obOHapyxenne. OTAeNbHbIC IPEICTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOTY4YEHUS,
MpakTuyecKoe npumMeHenne. eHosn. DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHuE (eHosa. Bzaumuoe BnusHue
apOMAaTUYECKOro KOJIbLIA U TUAPOKCHIIBHON IPYIIIIBL.
XuMudeckue cBorcTBa eHola Kak PyHKIUS ero
XUMHUYECKOro ctpoenus. bpomupoBanue gpenomna
(xauecTBEHHas peakus), HUTPOBaHUE (MIMKPUHOBAs
KHCIIOTa, €€ CBOMCTBA U npuMeHeHue). O6pazoBanue
OKpaIIeHHBIX KoMILIeKkcoB ¢ nonoM Fe®*. Tlpumenenue
¢denona. [lonyyenue peHona B MpOMBIIIJICHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psapl abIeruaoB U KeTOHOB. [IoHsATHE O
KapOOHUJIbHBIX COSAMHEHUSX. DIEKTPOHHOE CTPOCHHE
KapOOHUIIbHOMU IpymIbl. MI30Mepus 1 HOMEHKIaTypa
albJAECTUIOB U KETOHOB. DU3HUUYECKHe CBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
albJETUI0OB U KETOHOB. Peakiiny OKUCIICHUS alIbETUI0B,
Ka4yeCTBEHHbBIC PEAKIIMM HA aJIbJETUIHYIO Irpymiy. Peakuuu
MOJIMKOHICHCAUU: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoi. [lpumenenune u
noJiyueHue KapOOHWIbHBIX coenuHenuil. [I[pumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIICHHOCTH.
Anbaeruipl ¥ KeTOHBI B ipupoze (3dupHbIe Macha,
dbepomonnl). [Tomydenrne kKapOOHUIBHBIX COSAMHCHUN
OKHCJIEHUEM CIIUPTOB, TUAPATALINEH aIKUHOB, OKHCIEHUEM
YTJI€BOJOPOOB.
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Tema 2.9.
Kap6oHoBsie
KHCJIOTBI U UX
MIPOU3BOIHBIC

[TonsaTue o KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIBHOW IpyIbl. 'oMosornueckuit psj
IpeieIbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KUCJIOT, UX
HOMEHKJIATypa U n30Mepus. XMMHUYECKHE CBOMCTBA
KapOOHOBBIX Kuca0T. OOpa3zoBaHue PYHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepuduranv. AHTUAPUABI KApOOHOBBIX KHCIIOT, UX
nojryyeHue u npuMmeneHue. CrocoObl MosryueHus
KapOOHOBBIX KUCHOT. OOIIHE CITOCOOBI MOTyUEHUS:
OKHCJIEHHE AJIKAaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeruioB. Baxxuelue npeacraBuTenu KapOOHOBBIX
KHCJIOT, X Onosnoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0XKHBIX 3(UpPOB, MEXKKIIaCCOBas
n3oMepus ¢ KapOOHOBBIMU KHciIoTaMHu. CriocoOsl
MOJIy4EHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mpeICcTaBUTEIb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHE CBOICTBA U
MIPUMEHEHUE CIOXKHBIX 3(pUpoB. KUphI Kak CII0KHbIE
3¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THApUpOBaHKe. buonoruueckas posb )KUpOB,
UX UCIIOJIb30BaHKE B OBITY U IpOMBINIIeHHOCTH. Conu
KapOOHOBBIX KUCIIOT. MbUIa, CYIIHOCTH MOIOIIETO
nericteust. OTHOIIEHNE MBIJIA K )KECTKOH BOJIE.
Cunrerndeckue Moromiue cpencrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJJOCTATKH.

19




19 | Tema 2.10. [Tonstue 06 yrineronax. Kinaccudukanus yrieBo10B. vV, T
VrieBoanl MoHo-, Au- ¥ nonucaxapubl. bruosornyeckas posib
YIIICBOJIOB, MX 3HAYCHHE B )KU3HU YEIIOBEKa M O0IIeCTBa.
Momnocaxapuael. ['11r0k03a, CTpOeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bI: PEAKLIMH 110 albJACTUIHOMN IpymIe
(«cepebpsiHOTO 3epKaja, OKUCICHUE a30THON KUCTIOTOM,
ruapupoBanue). Peakiuu riiroko3sl Kak MHOTOATOMHOTO
CIUpPTAa: B3aMMOJICHCTBHE TITFOKO3bI C THAPOKCHUIOM MEAN
(IT). Paznuunbie TUIIBI OpOKeHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHUE ITI0KO03bl. PPYKTO3a KaK H30MEP
I0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIbI 1 XUMUUYECKHUX
CBOMCTB ITIOKO3bI U PpykTO3bl. DPYKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapusioB. CTpoeHHE U XUMHUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a 1 MaIbTO3a KaK H30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJINCAXAPUIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckue cBocTBa
KpaxMaja, ero HaX0XJIeHHE B IPUPOE U OUOTOrnvecKas
ponb. ['mukoreH. XuMHUYECKUE CBOMCTBA KpaxMalia.
CpaBHEHME CBOMCTB KpaxmaJia U EJUTIOJI03BI.

20 | Tema2.11. Knaccudukanuus n uzomepus amuHoB. ['omonoruueckue v, T
AMUHBI, PSIIBI IPE/ICNTBHBIX AMU(PATHIeCKUX U apOMAaTHUECKIX
AMHHOKHUCIIOTBI, | aMHUHOB, H30MEPHS U HOMEHKJIATypa. XUMHUYECKHE
Oenku CBOMCTBa aMHUHOB. [IpMeHeHNe 1 TTOTydYeHnEe aMUHOB.

[TonaTne 06 aMHHOKHCIOTAX, UX KJIACCH(PHUKAIM U
cTpoeHHe. [IBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYMHBL. Peakiiuu KOHIeH caluu.
Ilentuanas cBsi3p. CHHTETUYECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyueHrne aMuHOKHUCIIOT, UX
npuMeHeHue u Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble nonuMepsl. [lepBuynas, BTopuyHas,
TPETUYHAsl U YETBEPTHUHAS CTPYKTYPhI OEJIKOB.
XHUMHUYECKUE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypalus, THAPOIIN3,
KayecTBEHHbIE (LBETHBIE) peakuuu. buonornueckue
(GyHKIIMM O€IKOB, UX 3HAYECHHUE.

21 | Tema 2.12. v, T
Hyknennossle KucaoTsl. HykIeMHOBbIE KMCIOTHI KaK

A3oTcoaepxaiu
. MIpUPOJHBIE oauMepsl. HykneoTnasl, X cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib
TeTEPOLUKINYEC
aroro npouecca B npupoae. [loustue [JHK n PHK.
KHE COCIUHEHHS.
Crpoenne JIHK, ee nepBuuHas u BTOpUYHAsI CTPYKTYpA.
Hyxnennosbie
Penukarusa JJHK.
KHCJIOTBI

[Mpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — yctHolit onpoc, KP — koHTponbHas
pabora
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2.4.2.12.4.3. lIpakTHyecKue 3aHATHSA/ CEMHUHAPBI

No ®dopma
HaumenoBanue
Copepxanue pazzeina TEKYILETOo
pas3aesoB u TeM
KOHTPOJIS
1 2 3 4
1 cemecmp
HayuHble MeTO/1bI NO3HAHUS BELECTB U XUMUYECKUX v
sBJIeHUH. PoJb SKCniepuMeHTa 1 TeOpUr B XUMHUU.

Beenenue 3HaueHue XxuMuu pu ocBoenuu npodeccuit CI10 u
cnernanbHocTeit CITO ecTecTBEHHO-HAYyYHOTO MPOGUIIS
npodeccnoHAIEHOTO 00Pa30BaHMUS.

Paznen 1. O6mas u HeopraHuyeckasi XUMHS

1 Tema 1.1. Xumus | CocraB BelllecTBa. XMMHYECKHUE DJIEMEHTHL. 3aKOH vV, T
— HayKa o MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BelIECTBaX 1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro

cnenctus. MI3smepenue BeniectBa. Macca aToMoOB U
MOJIEKYJ1. ATOMHasl euHuIa Maccbl. OTHOCUTEbHBIE
aTOMHas U MoJieKyJsgpHas Macchl. KonnyecTBo BemiecTa.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
ciencTBusl. MossipHbIi 00beM BEIIeCTB B ra3000pa3HOM
COCTOSIHMM. ArperaTHble COCTOSIHMSI BelllecTBa. 1Bepoe
(kpucTtamnueckoe u aMmop(Hoe), )KHIAKOE B ra3000pa3Hoe
arperarHble cocTosiHus BeulecTBa. CMecH BELIECTB.
Paznuums mexay cMecsiMU U XUMUYECKUMU
coeanHeHUsIMHI. MaccoBasi 1 00beMHast 10JIM KOMITOHEHTOB
CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUU aToMa. vV, T
Crtpoenue atoma. | KopmyckynspHO-BOJHOBO Jyalli3M YacTHUI MUKPOMHUPA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HyKjIOHBI: IPOTOHBI U HEUTPOHBI.
3aKOH U W30TONBl M HYKIHUBL. DIEKTPOHHAs 000I04YKa aTOMOB.
[lepuognueckass | [loHsTHE 00 7EKTPOHHON OPOUTAIIN U DIIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHUX (mobouHo€), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2JIeKTpOHOB 110 3HEPT€TUYECKUM YPOBHSAM, IOYPOBHAM U
Menneneena opOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaMEHbIIEH

sHepruy, npuHiunoM Ilaynu u npasmiom I'ynna.
DNeKTpOHHbIE KOH(UTYpaIIH AaTOMOB XUMHUYECKHUX
3JIEMEHTOB. BajieHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX
AJIEMEHTOB. DJIEKTPOHHAs! KJIacCU(UKALIMS XUMHUYECKUX
ANIEMEHTOB: $-, P-, d-, f-37eMeHTHI.

[Iepnonnueckas cucrema u ctpoeHue aroma. Gusnyeckni
CMBICII ITOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoza. Ilepuoanueckoe u3MEHEHNE CBONCTB
JJIEMEHTOB: paJnyca aTOMa; SHEPruu HOHU3ALUH;
3JEKTPOOTPULATENBHOCTH. [I[pUUnHbI H3MEHeHns
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB DJIEMEHTOB B
rpynnax u nepuojiax, B TOM Yucie OOJIbIINX U
cBepxOonpmx. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoil cucTeMbl XUMUYECKUX 3J1eMeHTOB /1. 1.
Menpeneesa s pa3BUTHS HAYKW U IOHUMaHUs
XUMHYECKON KapTHHBI MUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTre 0 XUMHYECKOM CBSI3HU. THITHI XUMUYSCKUX CBSI3CH:
KOBAJICHTHAsl, MOHHAs, METAJJINYECKasA U BOJIOPOIHAS.
KoBasienTHast xuMuueckas cBs3b. J[Ba MexaHu3zma
00pa3oBaHMs 3TOU CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIpHAas
cBs3u. MoHHas xuMu4deckas cBsa3b. KpaitHuii ciy4dait
KOBAJICHTHOH MOJIAPHOH CBsI3U. MeXaHu3M 00pa3oBaHHs
HWOHHOM CBsI3U. OHHBIE KPUCTAIUNIMYECKHE PEIIETKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIIAMU.
MeTtannnueckas XuMHu4eckas cBg3b. OcoObIH THIT
XMMHYECKOM CBSI3H, CYLIECTBYIOLIMNA B METAIaX U
craBax. CBOMCTBA METAJNIMYECKOM cBA3U. Bomopoanas
XUMHUYECKas CBA3b. MexaHn3M 00pa30BaHUs TaKOU CBS3H.
Ee xnaccudukanus: MeXMOIEKyISIpHAS |
BHYTPUMOJIEKYJISIpHAS. BOJOPOIHbBIE CBSI3U. DU3HUECKUE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBA3BIO.
Kommiiekcoo6pazoBanue. [loHsITHE O KOMIUIEKCHBIX
coeauHeHusx. KoopanHamoHHOe Yucio
KOMIUIeKcooOpa3zoBarest. BHyTpeHHss 1 BHeUIHss cdepa
KOMIUIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCKON XuMuu. IIoHATHE 0O XUMUYECKON peaKIuu.
Peakuuu, naymue 0e3 n3MeHeHHs KayeCTBEHHOTO COCTaBa
BELIECTB U C U3BMEHEHUEM cocTaBa. BeposTHOCTD
IIPOTEKAHNS XMMHYECKUX peakunid. BHyTpeHHss 3Heprus,
sHTaNbIHA. TernnoBoil 3h(HeKT XUMUIECKUX PEaKIIHIA.
Tepmoxumuueckue ypaBHeHus. CTaHnapTHasI SHTAJIBIINS
peaknuuii u oOpazoBanus BemiecT. 3akoH ['. U. 'ecca u ero
ciencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsiTue o ckopoctu peakiuit. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauuu. @akTopsl,
BIIUSIIOLIME HA CKOPOCTh XUMUYECKOH peaKkIuu.

v, T

Tema 1.5.
JucnepcHsie
CHUCTEMBI.
PactBops1

Knaccugukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TaKkKe MO pa3Mepy MX YacTHIL.
['pyOoaucniepcHble M TOHKOAMCIIEPCHBIE CUCTEMBI. D (PEKT
Tunnans. Koarynsanus B KOJUWIOMIHBIX PaCTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B JKUBOM U HEKHUBOM
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [lonarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BENIECTBA. PACTBOPUMOCTH BEILIECTB.
CriocoObI BbIpaXKeHUsI KOHIIEHTPALMU pacTBOpoB. Teopust
3IEKTPOJUTHYECKON JUcconMaui. Mexannsm
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU TUIIAMU
XUMHUYECKHX CBA3eH. OCHOBHBIE ITOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON qucconnanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIIUH U (PAKTOPHI ee
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bogopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB 3JIEKTPOJUTOB. I MIpon3 Kak

P,V,T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpraHUYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKON IEATEIBHOCTH YEIOBEKA.
OO6patumblii TuApoIN3 cosield. CTyneHYaThld THAPOITU3.
[IpakTyecKoe NIPUMEHEHHE

Tema 1.6. ITonsaTue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxkucinurenbHo- | peakiusax. OKUCTUTENN U BOCCTAHOBUTEIH.
BOCCTaHOBUTENBH | OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.
bI€ peaKIInu. Krnaccudukanus OKUCIHTETbHO-BOCCTAHOBUTETHHBIX
DIEeKTpOXUMHUYEC | peakuuil. XUMUYECKHE UCTOYHUKH TOKA. DJIEKTPOIHBIE
KHE MPOIECCHI MOTEHIMANBL. Ps1 cTaHIapTHBIX 3JIEKTPOAHBIX
MOTEHIIUAJIOB (JIEKTPOXUMUYECKUH Pl HAPSIKEHU I
MeTasuioB). ["aibBaHMYECKHE AIEMEHTHI U IPUHIUIIBI KX
pabotel. CocTaBiieHHE TalbBAHUYECKUX JIEMEHTOB.
DNEeKTPOJIN3 PacIIaBOB U BOJIHBIX PACTBOPOB
3nekTposauToB. IIpoueccsl, npoucxoadiime Ha KaToae u
aHojie. YpaBHEHUS dJIEKTPOXUMHUECKUX MPOIECCOB.
[IpakTHueckoe NpUMEHEHHE 3IEKTPOJIN3a.
Tewma 1.7. Knaccudukanus neopranndeckux BemiecTs. [Ipocteie vV, T
Knaccupukamus | CIOXKHbIE BewecTa. OKCHIbI, THAPOKCUIBI, CONH (UX
BEIICCTB. KJ1accupUKalys, XUMUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamsl. [Tonoxxenue
METAJUIOB B MEPUOJUYECKON CUCTEME U OCOOCHHOCTH
BeIIcCTRA. cTpoeHus ux aToMoB. OOmIe PU3nvecKre U XMMHUUECKHe
cBoiicTBa MeTasioB. [IpombliliuieHHbIE U 1a00paTOPHBIE
crocoObl monyyeHus: metauioB. Hemeramnsl. [lonoxxenue
HEMETAJJIOB B IEPUOUYECKON CUCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OOmIe pU3nvecKre U XUMHYECKHe
cBoiicTBa HeMeTaioB. [IpombllieHHBIE U 1a00paTOPHBIE
CHoco0bI MOJTYyYEHUS] HEMETAJLIOB.
Tema 1.8. Bonoponusie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHOBHbIE AHTUJPHUIBI KApOOHOBBIX KUCIOT. KHUCIOTHI OpraHndeckue
KJIaCChI u Heoprannueckue. Kimaccudukanus opraHU4ecKux 1
HEOPraHMYECKUX | HEOPTaHMUYECKUX KUCIOT. OOIIHe CBONCTBA KUCIOT.
u oprannyeckux | OCHOBaHHUS OPraHUYECKHE U HEOPTAHHUUECKUE.
COEIMHEHUI AMoTepHbIe OpraHu4YecKre U HeOpraHHUeCKHe
coequHeHus. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
Y HEOPraHUYECKHUX KHUCIIOT. [ eHeTnyeckas CBsi3b MEXKY
KJIaCCAaMM OPTaHMYECKUX U HEOPTaHUUECKUX COCTUHEHUH.
Tema 1.9. Xumus | s-Onementsl. Bonopoa. J[BoiicTBEHHOE MOJI0KEHHE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTonsl Bogopoaa.

Pose Bomopoaa B xuBOM U HEXKUBOU ITpupoae. Boxa. Ponb
BOJIbI KaK cpe1o00pa3yroIlero BEelecTBa KIETKH.
Onementsl I, || A-rpynmn. O61mas xapakTepucTuka
IeMOYHBIX MeTauioB. [lonyuenue, huzndeckue u

XHMMHYECKHE CBOMCTBA IIEIOUYHBIX METAILJIOB. p-3J’ICMCHTBI.

XapakTepucTuKa alTlOMUHUS, YIIepoaa, KpeMHUs,
raJIoreHoB, XalbKoreHoB. [lonyyenue, ux ¢pusndeckue u
xuMudeckue cBorictBa. DnemeHTsl 1V, V A-rpynmn. Ob6mas
XapaKTEpUCTHKA 3JIEMEHTOB 3TUX I'PYII HA OCHOBAHUHU UX
nonoxeHnus B [lepuoanueckoii cucreme snemeHnTos /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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| atomoB d-snemenToB

Paznen 2. Opranndeckas Xumus

10

Tema 2.1
[Ipenmer
OpraHn4ecKon
xumun. Teopus
CTpOEHUSA
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. Kpatkuii 04epk UCTOpUHU Pa3BUTHS OPraHUYECKOU
xuMuU. OCHOBHBIE MOJIOKEHHS TEOPUU CTpoeHus A. M.
Bbytneposa. Xumnueckoe CTpOCHUE U CBOMCTBA
oprannyeckux BemecTs. [lonstue 06 nzomepun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJEINN).
Krnaccudukanus opraHMuecKux BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS yriiepoHoi renu. [lousaTue GyHKIHOHATBHON
rpynibl. [IoHsaTHE O TUIIAX U MEXaHU3MaX PEaKIil B
OPraHU4eCKOr XUMHH.
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Tema 2.2
IIpenenbubie
YII1€BOAOPOAbI

[TonsitTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
NpCACIIbHBIX YIJICBOAOPOAO0B. AJKaHBI KaK npeaACTaBUTCIIN
MpeiebHBIX YIIIEBOAOPOI0B. XUMUYECKUE CBOMCTBA
aJIkaHoB. Peakuiuu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHHUS, TOPEHUS, KATATUTUYECKOTO OKUCIICHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponus u KoHBepcus
MeTaHa, u3oMepu3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMblIieHHbIE CIOCOOBI MOTYYESHHS aTKaHOB:
IMOJIYUYCHHEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPCKHUHT
napauHOB, MOTy4YEeHHUE CHHTETUYECKOTo OEH3MHA,
razuuKanus yris, TiApUPOBAHNE AIKAHOB.
JIaGopaTopHble crIOCOOBI MOIYYEHHUS ATKAaHOB: CUHTE3
Bropma, nekap-6okcunupoBaHue, THaIpOIu3 Kapouaa
anmoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
UKJIOAIKAHOB, X o0mas popmyna. [lonyuenue n
(u3nueckre CBOMCTBA IUKIIOATIKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peaknu nprucoeIMHeHus 1
paluKaIbHOIO 3aMELICHHUS.

12

Tema 2.3.
OTHIICHOBEIEC U
IMEHOBBIE
YII€BOJOPOABI

I'omonoruueckuii psan u odmas Gopmysna alKeHOB.
N3omepust 3STUIIEHOBBIX YTIEBOJOPOAOB: MEXKIACCOBas,
YTJIEPOAHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STUICHOBBIX
yriieBoopoaoB. dusnyeckne CBONCTBA aJIKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunu
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIUH,
runpupoBanus. [Ipasuno MapkoBHuKoBa 1 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus aakeHoB. [lonsTue u
KJaccuUKalus JUEHOBBIX YTIEBOIOPOAOB MO B3aUMHOMY
PacroJI0KEHUIO KpaTHBIX CBSI3€l B MOJIEKYJIE.
HomMmeHnkiiatypa TMeHOBBIX YIIIEBOJOPOJOB. XUMUYECKUE
cBoiicTBa ankaaueHoB. [lomumepusarus quenoB. CriocoOb
MOJIy4eHUsI JUSHOBBIX YriIeBo10poa0B: padoTsl C. B.
JleGenena, eruipupoBaHue aJIkaHOB.
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Tema 2.4.
AtnieTniieHOBEBIE
YTJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmya alKHHOB.
HomMmeHnkitatypa aneTrieHOBBIX YIIIeBOJOpOoAoB. M3omepus
MEXKKJIACCOBast, YIJIEPOJIHOIO CKEJIETA, ITOJI0KEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakuust Kyueposa. IIpaBuno MapkoBHUKOBa
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MPUMEHUTENBHO K aneTuieHam. [lonBrxHoCTh aToma
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCTIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX YIiIeBoA0po10B. [lonuBuHMIaneTAaT.
[Tonyuyenue ankuHoB. [lonydenue aneTuiieHa NUPOIU30M
MeTaHa U KapOMJIHBIM METOIOM.
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Tema 2.5.
ApoMaTtuyueckue
YTJ1€BOJIOPO/IbI

ben3zon kak npeacraButens apeHoB. Passurue
Mpe/icTaBiIeHu 0 ctpoeHnu 6en3ona. CoBpeMeHHbIe
IIPEICTaBICHMS 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmrast popmyna. Ouznueckue CBOMCTBA apEHOB.
Xumuyeckue cBoicTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOT€HUPOBAHUS,
ANKWINPOBAHUSI, HUTPOBaHUS, CylbpupoBanus. Peakuuu
THJIPUPOBAHUS U IPUCOCTUHEHHUS XJI0pa K OCH30I7y.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoaHbIE HCTOYHUKH aPOMATUYECKUX YTIIEBOJI0-
polIoB. ApomaTu3aliys alkaHOB U [TUKJIOATKAHOB.
AnkunmpoBaHue OeH307a.
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Tewma 2.6.
[IpuponHbie
HUCTOYHUKH
YIJIEBOJIOPOJOB

HaxoxxaeHue B npupose, coctaB U GU3NUEeCKrue CBONCTBA
Hedu. [IpombinuieHHas nepepaboTKa HEPTH.
Pextudukanus HedhTH, OCHOBHBIE (PpAKLIUU €€ pPa3/ieIeHus,
UX UCTOJb30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILIMBA.
OxranoBoe yucio. [Ipupoanbiii 1 ONyTHBIN HEPTAHON
ra3pl. CpaBHEHHUE COCTaBa IIPUPOIHOTO U MOIYTHOTO ra3os,
HX IPAKTUYECKOE UCIOJIb30BaHNe. KaMEeHHBIN yrob.
OcHOBHBIE HANPaBJICHMS UCIIOJIb30BAHMS KAMEHHOI'O YIJIS.
KokcoBaHue kaMeHHOT0 yTiis, BRXKHEUIINE POTYKTHI
3TOro mpouecca. IKOJIOrMYECKHe acleKThl 100bIuH,
nepepaboTKU 1 UCTIOJIb30BaHUS TOPIOUHX MCKOMIAEMBIX.

16

Tema 2.7.
I'mapokcuiibHbIE
COCTMHECHUS

Knaccudukanus cnupToB 1O TUIY YTIEBOIOPOIHOTO
paavKana, Yuciy TUAPOKCUIIBHBIX TPYIIT H TUITY aTOMa
yIJIEpOJa, CBA3aHHOIO C TUAPOKCUIIBHON TPYIIIION.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue cTpoeHus cnupToB Ha
ux ¢pu3ndecKue cBocTBa. ' OMONIOTHYeCKUi psijg
MpEeIEIbHBIX OJJHOATOMHBIX cIUPTOB. M30Mepus u
HOMEHKJIaTypa aJKaHOJIOB, UX 001mas Gopmyia.
XHUMHUYECKHE CBOKCTBA aJIKaHOJIOB. PeakiimonHas
CIIOCOOHOCTH MPENETBbHBIX OJHOATOMHBIX CITUPTOB.
Peakuuu, noaTBepxKaarOIIMe KUCIOTHBIE CBOWCTBA
cnupToB. Peaknny 3amenieHus THAPOKCUIIBHOM TPYIIIBL.
MexMonekysapHas Jeruapatanus ClIupToOB, YCIOBUS
obOpazoBanus TPOCcThIX A3GupoB. CrocoOb! MOTYICHUS
cnupToB. ['maponau3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHS €€ poBeJeHUs. BoccTaHoBIeHUE
KapOOHUJIbHBIX COEAMHEHUNH. MHOTOaTOMHBIE CITUPTHI.
W3omepurst 1 HOMEHKIIATypa MPeACTaBUTENEH ABYX- U
TPEXaTOMHBIX CITUPTOB. OCOOEHHOCTH XUMHUUYECKUX
CBOWCTB MHOT'OQTOMHBIX CIIUPTOB, UX KaYE€CTBEHHOE
obOHapyxenne. OTAeNbHbIC IPEICTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOTY4YEHUS,
npakTuyeckoe npumeHenne. GeHoi. INeKTpoHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genona. Bzaumuoe BnusHue
apOMAaTUYECKOro KOJIbLIA U TUAPOKCHIIBHON IPYIIIIBL.
XuMudeckue cBorcTBa eHola Kak PyHKIUS ero
XUMHUYECKOro ctpoenus. bpomupoBanue gpenomna
(xauecTBEHHas peakus), HUTPOBaHUE (MIMKPUHOBAs
KHCIIOTa, €€ CBOMCTBa U npuMeHeHue). O6pa3oBanue
OKpaIIeHHBIX KOMILIEKCoB ¢ nonoM Fe®*. Ilpumenenue
¢denona. [lonyyenue peHona B MpOMBIIIJICHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psapl abIeruaoB U KeTOHOB. [IoHsATHE O
KapOOHUJIbHBIX COEAMHEHUSX. DIEKTPOHHOE CTPOCHHE
KapOOHUIIbHOMU IpymIbl. MI30Mepus 1 HOMEHKIaTypa
albJAECTUI0B U KETOHOB. dU3nyecKre CBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
albJETUI0OB U KETOHOB. Peakiiny OKUCIICHUS alIbETUI0B,
Ka4yeCTBEHHbBIC PEAKIIMM HA aJIbJETUIHYIO Irpymiy. Peakuuu
MOJIMKOHJICHCAIIUU: 00pa30BaHUE
¢benonopopmanbaeruaHbIX cMoi. [lpumenenune u
noJiyueHue KapOoHWIbHBIX coenuHeHuil. [I[pumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIICHHOCTH.
Anbaeruipl ¥ KeTOHBI B ipupoze (3dupHbIe Macha,
dbepomonnl). [Tomydenrne kKapOOHUIBHBIX COSAMHCHUN
OKHCJIEHUEM CIIUPTOB, TUAPATALMEN ATKUHOB, OKHCICHUEM
YTJI€BOJOPOOB.
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Tema 2.9.
Kap6oHoBsie
KHCJIOTBI U UX
MIPOU3BOIHBIC

[TonsaTue o KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIBHOW IpyIbl. 'oMosornueckuit psj
MpeieIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBOMCTBA
KapOOHOBBIX Kuca0T. OOpa3zoBaHue PYHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakuinu
sTepuduranv. AHTUAPUABI KApOOHOBBIX KHCIIOT, UX
nojryyeHue u npuMmeneHue. CrocoObl MosryueHus
KapOOHOBBIX KUCIOT. OOLIME CIIOCOOBI MOTYUYEHHUS:
OKHCJICHHE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeruioB. Baxxuelue npeacraBuTenu KapOOHOBBIX
KHCJIOT, X Onosnoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0XKHBIX 3(UpPOB, MEXKKIIaCCOBas
n3oMepus ¢ KapOOHOBBIMU KHciIoTaMHu. CriocoOsl
MOJIy4EHUs CIOXKHBIX 3(pupoB. JlaBcaH Kak mpercTaBUTENb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHE CBOICTBA U
MIPUMEHEHUE CIOXKHBIX 3(pUpoB. KUphI Kak CII0KHbIE
3¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUIEHHE, THIpUpOBaHKe. broiorudeckas poip KUpOB,
UX UCIIOJIb30BaHKE B OBITY U POMBINLIEHHOCTH. Con
KapOOHOBBIX KUCIIOT. MbUIa, CYIIHOCTH MOIOIIETO
nericteust. OTHOIIEHNE MBIJIA K )KECTKOH BOJIE.
Cunrerndeckue Moromiue cpencrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrineronax. Kinaccudukanus yrieBo10B. vV, T
VrieBoanl MoHo-, Au- 1 nonucaxapuabl. bruosornyeckas posib
YIIICBOJIOB, MX 3HAYCHHE B )KU3HU YEIIOBEKa M O0IIeCTBa.
Momnocaxapuael. ['11r0k03a, CTpOeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bI: PEAKLIMH 110 aIbJACTUIHOMN IpymIe
(«cepebpsiHOTO 3epKajay, OKUCICHUE a30THON KUCTIOTOH,
ruapupoBanue). Peakiuu riiroko3sl Kak MHOTOATOMHOTO
CIUpPTAa: B3aMMOJICHCTBHE TITFOKO3bI C THAPOKCHUIOM MEAN
(IT). Paznuunbie TUIIBI OpOKeHUS (CTUPTOBOE,
MosiouHOKucToe). ['oko3a B npupoe. buonornueckas
POJIb U IPUMEHEHHUE III0KO03bl. PPYKTO3a KaKk U30MeEp
I0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIbI 1 XUMUUYECKHUX
CBOMCTB ITIOKO3bI U PpykTO3bl. DPYKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapusioB. CTpoeHHE U XUMHUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a 1 MaIbTO3a KaK H30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJIUCAXAPUIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckue cBocTBa
KpaxMaja, ero HaX0XJIeHHE B IPUPOE U OUOTOrnvecKas
ponb. ['mukoreH. XuMHUYECKUE CBOMCTBA KpaxMalia.
CpaBHEHME CBOMCTB KpaxMaia U EJUTIOJI03BI.

20 | Tema2.11. Knaccudukanuus n uzomepus amuHoB. ['omonoruueckue v, T
AMUHBI, PSIIBI IPE/ICNTBHBIX AMU(PATHIeCKUX U apOMAaTHUECKIX
AMHHOKHUCIIOTBI, | aMHUHOB, H30MEPHS U HOMEHKJIATypa. XUMHUYECKHE
Oenku CBOMCTBa aMUHOB. [IpMeHeHne 1 TTOTydYeHnEe aMUHOB.

[TonaTne 06 aMHHOKHCIOTAX, UX KJIACCH(PHUKAIM U
cTpoeHue. JIBOHCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYMHBL. Peakiiuu KOHIeH caluu.
Ilentuanas cBsi3p. CHHTETUYECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyueHrne aMuHOKHUCIIOT, UX
npUMeHeHHe U Ouosnoruueckas pyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YETBEPTHUHAS CTPYKTYPhI OEJIKOB.
XUMHUYECKUE CBOICTBA OEIIKOB: TOpeHHeE, IeHATypaLus,
TUIPOJIN3, KaYeCTBEHHbIE (LIBETHBIE) PEAKINH.
buonornyeckue pyHKIUU OENKOB, UX 3HAUEHHE.

21 | Tema 2.12. vV, T
HyxnenHoBbIe KUCITOTH. HyKIIEHHOBBIE KUCIOTHI KaK

A3o0TCcoaepKalu
. NpUpoAHbIE oJumMepsl. Hykieotnasl, UX cTpoeHue,
npuMepsl. AT® n AJI®, ux B3auMONPEBPALLEHNE U POJIb
reTePOLUKINYEC
storo npouecca B npupoje. [lonstue IHK nu PHK.
KHE COCIUHEHHUS.
Crpoenue JIHK, ee nepBuuHas 1 BTOpUYHask CTPYKTYpa.
Hyxnennosbie
Pemmukanus JTHK.
KHCJIOTBI

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, ¥ — ycrublii onpoc, KP — koHTponbHas
pabora

2.4.4. CoaepxxaHue caMOCTOATEJIbHOM PadoThI

He npexycMmoTpeno
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2.4.5. IlepeyeHb Y4eOHO-METOAUYECKOI0 oOO0ecmeYeHUs ISl CAMOCTOSITEJIbHON pPadoThI
00y4YaAIIHUXCS M0 TUCHHILINHE

He npexycMoTpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MAN

3.1.00pa3oBaTe/ibHbIEC TEXHOJOTMH NPU NMPOBEACHUM JIEKIU

Buzbl mpumMensemMbIx
Ne Tema 00pa3oBaTeNbHBIX
TEXHOJIOTHI

Koi-Bo
ac

1 2 3 4

1 Beenenue. Tema 1.1. XumMusi — Hayka o BelecTBax 1

Tema 1.2. Ctpoenue aroma. [lepuognieckuii 3aKoH u
2 |[lepuognueckasi cuCTeMa XUMHUYECKUX dieMeHToB 1. 1. 2
Menneneesa

Tema 1.3. CtpoeHue BeliecTBa

Tema 1.4. Xumnueckue peakuuu

Tema 1.5. Jlucniepcubie cuctembl. PacTBOpHI

o |o|bd|w
PR R e

Tema 1.6. OKHCIUTENHHO-BOCCTAHOBUTEIILHBIC peaKunu.
QHGKTPOXI/IMI/I‘IeCKI/Ie IMponeCChbl

Tewma 1.7. Knaccudukamnus Bemiects. [IpocTeie BemecTa.

8 Tema 1.8. OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX U OPIraHUYECKUX
COCAUHCHHMH HUKT-TexHomoruu,

9 |Tema 1.9. Xumus >1eMEHTOB [TpoGieMHBIE JIEKIIHH, 4

-

10 Tema 2.1 IIpenmer oprannueckoit xumuu. Teopust CTpoeHUs JIEKLINH-
OpPraHUYECKUX COCIUHEHUI BU3yaIu3anuu,

11 [Tema 2.2 IIpenenbHbIC YTICBOIOPOIBI MyJIbTUMEANIHBIC

IIpe3eHTalluN
12 [Tema 2.3. DTUIICHOBBIC U TUEHOBBIC YIIIEBOIOPOIBI p 1

13 [Tema 2.4. AueTHiIeHOBBIE YTIIEBOAOPOIBI

14 [Tema 2.5. ApomaTHdecKue yriieBOAOPOIBI

15 [Tema 2.6. [1pupogHbIE UCTOYHUKH YTIEBOIOPOIOB

16 [Tema 2.7. ['uIpOKCHIILHBIC COCTUHCHHS

17 [Tema 2.8. Anpaeruasl U1 KETOHBI

18 [Tema 2.9. KapOoHOBBIE KHCIIOTHI U HX MPOU3BOJIHBIC

19 [Tema 2.10. YrueBonsl

20 [Tema 2.11. AMHHBI, aMHHOKHCJIOTEI, OEIKH

RPN RPN IDNDN

Tema 2.12. A3oTcojepsKkaiiue reTepouKInIecKue
coearHeHust. HyKIIeMHOBBIE KUCIIOTBI

21

w
N

Hrtoro no kypcy
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3.2. O0pa3oBaTe/ibHbIE TEXHOJOTMH NP MPOBEACHUU MPAKTHYECKUX 3AHATHI

Tema 3angaTus

Bupl mpuMeHseMbIX
00pa3oBaTeNbHBIX
TEXHOJIOTUN

Kou.
4Jac

Brenenune. Tema 1.1. Xumusi — Hayka 0 BelleCTBax

Tema 1.2. Ctpoenue atoma. [lepuogndeckuii 3aKoH 1
[Tepuoanueckas cucrema XUMUYECKUX 351eMeHTOoB /1. 1.
Menneneena

Tema 1.3. CtpoeHue BeliecTBa

Tema 1.4. Xumudeckue peakuuu

Tema 1.5. JlucniepcHbie cuctembl. PacTBOpHI

Tema 1.6. OkUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKITUH.
DIEKTPOXUMHUYECKHUE TTPOIIECCHI

Tema 1.7. Knaccudukanus Bemiects. [IpocThie BemecTa.

Tema 1.8. OcHOBHBIC KJIaCCHI HEOPTAHUYECKUX U
OpPraHUYEeCKUX COCTUHEHUN

Tema 1.9. Xumus dj1eMeHTOB

10

Tema 2.1 IIpenmer opranudeckoit XumMun. Teopusi CTPOCHHSI
OpPraHUYECKUX COEIMHEHUI

11

Tema 2.2 [IpenenbHble yriaeBoI0pOAbI

12

Tema 2.3. OTUIEHOBBIC U IUCHOBBIE YTIIEBOIOPO/IBI

13

Tema 2.4. AueTuneHOBBIE yII€BOIOPOIBI

14

Tema 2.5. Apomatuueckue yriieBoaopOIbl

15

Tewma 2.6. IIpupogHble HCTOYHUKH YTIIEBOIOPOIOB

16

Tewma 2.7. 'napoKCUIIbHBIE COCTUHECHUS

17

Tema 2.8. Anpaeruanbl 1 KETOHBI

18

Tema 2.9. KapOoHOBBIE KMCIIOTHI U UX MPOU3BOJIHBIE

19

Tema 2.10. YrieBoas!

20

Tema 2.11. AMHHBI, aMHHOKHCIIOTBI, OCJIKH

21

Tema 2.12. AzoTcojepKaiiue reTeporuKInIecKue
coeauHeHust. HyKIenHOBBIE KUCTIOTHI

TpaguunoHHOE
CEMHUHAPCKOE
3aHsITHE, Pa300p
pelieHus 3a1a4

PR R,

[

P INIFP|INFPINDNIFPLINFPIDNDDN

Hroro no kypcy

w
N
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4. YCJOBUSA PEAJIM3ALUU ITPOT'PAMMBI JUCHUITJIMHBI

4.1. MaTtepuanbHO-TexHH4YecKasi 6a3a, HeoOXoAMMasi Il OCYLIeCTBJICHHs 00pa30BaTeILHOIO
npoiuecca no JTUCHUILINHE

Peanusyercs mporpamMma yueOHON AUCIUILTNHBI B KAOMHETE XUMUH.
O06opynoBaHue yueOHOTo KaOuHeTa:
- paboume MecTa /Uil CTYACHTOB U IIPENoIaBaTeNs, ayIMTOpHAs JOCKa;
- KOMIUIEKT y4eOHO-METOJAMYECKOW TOKyMEHTAIuu (Y4eOHMKH M y4eOHBIE TOCOOMS, KapTOUKH-
3aJaHusl, KOMIUIEKTBl TECTOBBIX 3aJlaHHi, OSJEKTPOHHAs CIpPaBOYHO-yueOHas JMTeparypa,
MYJIbTUMEANMHBIE 00yYaIoU[ie MporpamMmbl);
-HaTJISIIHBIE TIOCOOUS (CXEMBI, TaOIUIIBI, N300pa3UTEIbHBIE U HATYPAIbHBIE TIOCOOUS);
- aBTOPCKHI KOMILJIEKT KOMIIBIOTEPHBIX MTPE3CHTAIIHIA.

Texuuueckue cpeacrBa OOydYeHHS: KOMIBIOTED, NPUHTEP, IPOEKTOp, MPOrpaMMHOE
obecrnieueHue.

4.2.4.2. IlepeuyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00eceYeHust

o Onepannonnas cucrema Microsoft Windows 10;
o [TakeT mporpamm Microsoft Office Professional Plus;
o Cucrema aBromarusupoBanHoro npoekrupoBanus (CAIIP) NanoCad (mannoe

nporpammHoe obecneuenne pupmoit Hanocodt pacnpocrpansiercs 6ecruiaTHO st
y4€OHBIX YUPEKICHUN);

o GIMP — cBoGOIHO pacmpocTpaHsIeMblii PacTpOBBIA Tpa@UUeCKHil peaaKTop,
UCIIOJB3YEeMBbIM JIJI1 cOo3/laHusi U o0paboTKuM pacTpoBoil rpaduku (cBoOOAHOE
MporpaMMHOE 00ecIieueHNEe, HE OrpaHuYeHO0, OECCPOUHO);

o Krita — cBoOOJHO pacmpocTpaHSIeMbIid PacTPOBBIM TpadHUUECKU pemaakTop,
HCIIOJB3YEeMBIM JII1 CO3JIlaHusl M O0pabOTKHM pacTpoBoil rpaduku (cBOOOAHOE
porpaMMHOE 0O0EeCIIeUeHHEe, HE OTPAaHUYEHO, OECCPOUHO);

o Inkscape — ¢cBOOOIHO pacpOCTpaHIEMbIN BEKTOPHBIN IpadUueCKUil perakTop,
UCIIOJB3YEeMBIM JJIl CO3JaHusi U 00paOOTKM BeKTOpHOM rpaduku (cBoOOAHOE
porpaMMHOE 00ecrieueHre, He OrpaHuYeHO0, 0ECCPOYHO);

o 7-zip GNULesser General Public License (cBobGomHoe mporpaMmmMHOe
obecrieueHue, He OTPaHUYEHO, OECCPOUHO);

o Nurtepuet 6paysep Google Chrome (OecraTHoe mporpaMMHOe oOecrieueHue,
HE OIPaHUYCHO, O€CCPOYHO);
. K-Lite Codec Pack — ynuBepcanbHbIii HA0Op KOACKOB (KOIMUPOBIIMKOB-

JNEKOJUPOBIIMKOB) U YTHJIMT ISl TPOCMOTpa U 00pabOTKH aynuo- U BUJEO(aNIIOB
(6ecmutaTHOE MporpaMMHOE obecriedeHue, He OTPaHUYeHO, OECCPOUHO);

o WinDjView — mporpamma ais nmpocMoTtpa (daiiinoB B popmare DIV u DjVu
(cBoOOHOE TTpOrpaMMHOE OOecTiedeHe, HE OTPaHUYEHO, O€CCPOYHO)
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S. NEPEYEHh OCHOBHOM H JIONMOJTHAUTEJIbHON YYEBHOM JIUTEPATYPBI,
HEOBXOJINMOMU 1JIsA OCBOEHU A JUCHUITVIMHBI

5.1. OcHoBHas uTEpaTypa

1. Epoxun, IOpuit MuxainoBud. Xumus g npodeccuii W CHenuagbHOCTEH TEXHUYECKOTO M
€CTeCTBEHHO-HAy4YHOro mpodmield : ydyeOHHMK Ui KCIOJIb30BaHMs B y4eOHOM Tpolecce
oOpa3zoBatenbHbix yupexaeHuid CIIO na 6a3e ocCHOBHOro o01Iero oOpazoBaHUs C MOJy4YEHUEM
cpennero obmero oopazopanus / FO. M. Epoxun, 1. b. KoBanesa. - 8-e¢ u3a., crep. - Mocksa :
Axanemusi, 2021. - 496 c. : un. - (IlpodeccuonansHoe obOpaszoBanue. OOmIc0Opa3oBaTEIbLHbBIE
JTUCLHUIUIMHED). - bubnuorp.: c. 492. - ISBN 978-5-4468-9909-8

2. Huxombckuii, A.b. Xumusa: yd4eOHUK W TPAKTUKYM JJIs CpPEIHEro Mpo¢eCcCHOHAIBHOTO

obpazoBanus / A. b. Hukonbckuii, A.B. CyBopoB. — 2-¢ m3a., mepepad. u mon. — Mockasa :
NznarensctBo FOpaiit, 2024. — 507 c. — (IIpodeccuonanbproe obpazoBanue). — ISBN 978-5-534-
01209-5. — Texkct : snektponHsblid // OOpa3oBarenbHas Tuiargopma IOpaiit [caiir]. — URL:

https://urait.ru/bcode/538279

3. Xwumus: y4eOHUK s cpeaHero npodeccroHanbHoro obpasoBanus/ FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. lllanosan ; mox oGreii penakmueii I'. H. @aneea. — 2-e usf.,
nepepab. u gom. — Mocksa : UsmarensctBo IOpaiit, 2024. — 431 c. — (IlpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : »snextponHsii // OOpa3oBaTenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/537876

5.2. JlonosinuTeIbHAS JIUTEpPATypa

1. Pocun, . B. Xumus. YueOHUK ¥ 3aJa4HMK : JJIS CPEAHErO MpodecCHoHaIbHOro oopazoBanus /
U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — Mocksa: W3marensctBo IOpaiit, 2024. —
420 c. — (Ilpodeccuonanproe obOpazoBanue). — ISBN 978-5-9916-6011-2. — Teker
DIIEKTPOHHBIN // OO6pazoBarenbpHas miardopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/537024
2 Tynukun, E. 1. Xumust. B 2 4. Hacts 1. OO1miast u Heopranuueckas XUMus : y4eOHUK JJIs1 CPETHETO

npodeccuonansHoro obpazoBanusi/ E. W. Tynukun. — 2-e u3a., ucnp. u jom. — Mocksa :
WznatenberBo FOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-534-
02748-8. — Texkcr : snexTpoHHbI // OOpazoBarenbHas miatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/513730
3. Tynukun, E. . Xumua. B 2 4. Yacte 2. Opranuueckas XUMHUsS : y4eOHUK JUIsI CPEIHEro

npodeccuonansHoro obOpaszosanus / E. U. TynukuH. — 2-¢ w3a., ucnp. m jorm. — MockBa :
N3znarensctBo KOpaiit, 2023. — 197 c. — (IlpodeccnonansHoe odbpazosanue). — ISBN 978-5-534-
02749-5. — Tekct : oamekrpoHHbId // OOpazoBarenpHas tuiatpopma HOpailt [caiit]. —

URL: https://urait.ru/bcode/513731

4. 3annes, O. C. Xumus. JlabopaTopHbI TPaKTUKYM W COOpPHHUK 3aad : yueOHOoe mocoOue s
By30B/ O.C. 3aifieB. — MockBa: UzmatensctBo IOpaiit, 2024. — 202 c.— (Bricuee
obpazoBanue). — ISBN 978-5-9916-4106-7. — Tekct : snekrponHbni // OOpa3oBarenbHas
mnardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/536523.

5.3. llepuoauyeckue u3IaHUs

1. XKypnan ananmutudeckoit xumun. - URL: https://eivis.ru/browse/publication/79362
2. Kypnan obmieii xumun. - URL: https://eivis.ru/browse/publication/79287

3. XKypnan opranuueckoit xumun. — URL: https://eivis.ru/browse/publication/79288
4. Kypnan ¢usnueckoit xumun. - URL _https://eivis.ru/browse/publication/79384

5.4. IlepeuyeHb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHUKAUMOHHOI ceTn «UHTepHETY,
HCOﬁXO}IHMbIX IJIA OCBOCHUSA JUCHUITIMHbBI

DJ1eKTPOHHO-0ubIn0TeuHble cucTeMbl (IBC)
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https://urait.ru/bcode/538279
https://urait.ru/bcode/537876
https://urait.ru/bcode/537024
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://eivis.ru/browse/publication/79362
https://eivis.ru/browse/publication/79287
https://eivis.ru/browse/publication/79288
file:///C:/Users/Dubinina.t.s/Documents/Мои%20документы%20Дубинина/0%20ИНСПО/0%20ИНСПО%20РПД/0%20ИНСПО%20РПД%202024/0%20ИНСПО%20РПД%20фамилии%202024/в%20работе/базык/%20https:/eivis.ru/browse/publication/79384

O6pasosatenbHas miatdopma «FOPAWT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
OBC «BOOK .ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com/books?spo=1

agrwpdE

IIpodeccnonanbubie 0a3bl JAHHBIX

1. BupryanbHblit unTansHbii 3a11 Poccuiickoii rocynapctBennoi 6ubanorexu (PI'b)
https://ldiss.rsl.ru/;

2. Hayunas snexrponHas 6ubimoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HannonanbHas s5ekTpoHHas oubaroreka https://rusneb.ru/;

https://rusneb.ru/

4. Ipesunenrckas oubamoreka uM. b.H. Enbriaa https://www.prlib.ru/;

5. "Jlextopuym TB" - Buneonekuuu Benymux jgekropos Poccun http://www.lektorium.tv/

HNudopmanuoHHbIe CIPABOYHBIE CHCTEMBI
1. KoncynpranT [Ltoc - cripaBouHasi mpaBoBasi cucteMa (JOCTYII 110 JIOKAIBHOM CETH €
KOMITBIOTEPOB OMOJIMOTEKH )

Pecypchbl ¢cBOGOIHOTO JOoCTyNA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHUCTEpCTBO HayKH | BbICIIETo oOpa3zoBanus Poccuiickoit @enepannun
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo npocsenienus: Poccuiickoit ®eneparuu https://edu.gov.ru/

4. denepanbublii mopran "Poccuiickoe odpasosanue” http://www.edu.ru/;

5. Eaunas xomneknus nudpoBbix 00pazoBaTesibHbIX pecypcoB http://school-collection.edu.ru/ .

6. ITpoekT ['ocymapcTBEHHOTO HHCTUTYTa pycckoro si3bika uMenu A.C. Ilymkuna "Ob6pa3oBaHue Ha

pycckom" https://pushkininstitute.ru/;

7. CipaBouHo-uH(popManoHHbIil moptain "Pycckwuii s3pik" http://gramota.ru/;

8. CnoBapu u sHumKIoneuu http://dic.academic.ru/;

CoOcTBeHHbBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(popMannoHHbIe pecypcsl Kyol'yY

1. DnexkrponHblit kKaTanor Hayunoit 6ubnuoreku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubanoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTKpbITas cpea MOAYJIbHOTO TuHaMu4eckoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IIJIaHOB, y4€OHO-METOJUYECKIX KOMIUIEKCOB, MyOIMKaui 1 KOH(pepeHIuit
http://infoneeds.kubsu.ru/

5. DnextpoHHbIit apxuB qokymentoB KyoIl'Y_http://docspace.kubsu.ru/
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6. METOAUYECKHUE YKA3ZAHMUA JJI5S1 OBYYAIOIIUXCA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBJtaieHue 3HaHUSAMU MO0 KypCy «XUMHUSI» IPEANoJIaraeT NoCeeHre JICKIUA U CEMUHAPCKUX
3aHATHHI, IPOBOJAMMBIX I0J] PYKOBOACTBOM IIPEIOABATENs, @ TAKKE AKTUBHYIO CaMOCTOATEIbHYIO
paboty. KpoMe TOro, K HEKOTOPHIM TeMaM Kypca IMPEayCMOTPEHO BBITIOJIHECHHE MPAKTHYCCKUX
3aJaHUH.

B xoxe nekuuii mpenojaBaTenb M3JaraeT U Pa3bCHIET OCHOBHBIE, HanOoliee CIOKHBIE
MOHSTHST TEMBI, a TaKXKE CBS3aHHBIC C HEW TEOPETHUYECKHE U TMPAKTUYECKHE TMPOOIEMBI, TacT
PEKOMEHIallii Ha CEMUHAPCKOE 3aHITHE U yKa3aHUsSl Ha CAMOCTOSATEIbHYIO paboTy.

CeMuHapcKue 3aHATHS 3aBEPIIAIOT H3yUYeHUE HanOoJee BAKHBIX TeM YUeOHOU AUCIIUILITNHBIL.
OHnu ciyxaT JUisl 3aKpeIIeHUs M3y4eHHOT0 MaTepHaa, B IPOIEcce ero rnepeckasa uin 00CyKACHUs,
C IENBI0 Pa3BUTHUS YMCHHI M HABBIKOB TOJTOTOBKH JOKIIAJOB, pedeparoB, MPHUOOPETEHUS OMbITA
YCTHBIX IYOJIMYHBIX BBICTYIJICHUH, BEICHUS TUCKYCCUU, apTyMEHTALUU U 3alUThl BBIABUTAEMBIX
IIOJIO’KEHUH, a TAaK)Ke JUIsl KOHTPOJISL IIPENOAABATENEM CTENEHH IOJrOTOBIEHHOCTH CTYAECHTOB I10
uzydaeMoil qucturuinie. [IoAroToBka K 3aHATUSM 110 PEKOMEHI0BaHHOM y4eOHOM nuTepatype (He
TOJIBKO M0 JIEKIIMOHHOMY Marepuaity), BBICTYIUICHHE C COOOIICHHSIMHU PACHIUPSIIOT 3HAHUSA
CTYJIEHTOB 110 KypCYy.

JnaakTuyeckue ueam ceMuHapa:

-yriny0OneHue, CUCTeMaTHu3alysl U 3aKperieHne 3HaHWM, MpeBpalleHue X B YOSXKICHHS; -
IIPOBEpPKA 3HAHUH;

- IPUBUTHUE YMEHUI 1 HaBBIKOB CAMOCTOSITENILHOM paboThl ¢ y4eOHUKOM, CTaThel U TIp.;

-pa3BUTHE KYJIBTYPHl peud, (GOPMUPOBAHHWE YMEHHUS apTyYMEHTHPOBAHO OTCTaWBATh CBOIO
TOYKY 3pEHUSI, OTBEYast Ha BOIPOCHI APYTUX CTYACHTOB U MPENOJaBaTENs;

- YMEHHE CIylaTh IPYruX, 3a/1aBaTh BOIPOCHI.

B 3aBucuMoOCTH OT CTENEHU aKTUBU3ALUU MHEMHUYECKON MIIM MBICIUTEIbHON JIEATEIbHOCTH
CTYICHTOB (DOpPMBI OpraHHW3alMil CEMHHAPCKUX 3aHATHH MOXHO pa3JeliuTh Ha JaBa Tuma: 1)
PENPOAYKTUBHBIN U 2) MPOTYKTHUBHBIMA.

PenpoaykTHBHBIN THUIT OpraHU3allMy 3aHATUS TPEAINOJaraeT, Mpexiae BCero, akKTUBU3AINIO
MHEMHUYECKHX CIOCOOHOCTEH cTyneHToB. OHU JOHKHBI 3alIOMHHUTH U NIEpecKa3aTh OMpPEIeIeHHbIN
yueOHBII MaTepua’d Ha OCHOBE Marepuana JeKUud uin y4eOHUKOB. IIpogyKTUBHBIN THI
OpTraHHU3aINH 3aHATHS MPEANOIaraeT aKTUBU3AILIUI0 MBICIUTENBHBIX CIIOCOOHOCTEN CTYIeHTOB. OHI
JIOJKHBI CPaBHUTh, MPOAHATN3UPOBATh, 0000IINUTh, KPUTUYECKH OIEHUTH, CACNIaTh YMO3aKIIOUCHHE
Ha OCHOBE YCJBIIIAHHOTO WJIM IPOYUTAHHOTO Marepuana. Takol XapakTep 3aHATUIO MPUAAET
MOCTAaHOBKA BOIIPOCOB cieayromero tuma: Yem otnuyaercs...; Uto obmero mexny...,; Kakue
MEXaHHU3MBL...; BbIIenuTe MOCTOMHCTBA M HEIOCTATKH... (MpEArojaraercsi, 4To OTBEThl Ha STHU
BOIIPOCHI B SIBHOM BH/JI€ B YUCOHUKE WJTU JICKIIUU HE JaHBI).

Bun (bopma) cemunapa omnpenensieTcsi CoaepKaHuEM TEMbI, YPOBHEM MTOATOTOBKH CTYJCHTOB
JAHHOW TpYMIbI, HaMpaBiIeHUEM U TpoduieM HX TMOATOTOBKHU, HEOOXOAMMOCTHIO YBS3aTh
npenojaBaHue yueOHOU AMCUUILIUHBI C IPYTUMH TUCIUIUIMHAME, U3y4aeMbIMU CTYACHTaMU. Buj
ceMHHapa IMPU3BaH CIIOCOOCTBOBAaTh HauOoOJiee MOJHOMY PACKPBITUIO COAEPKAHUS U CTPYKTYpbI
oOcyxJaeMoii Ha HEM TeMbl, O00eCleYyuTh HauOOINBIIYI0 AKTUBHOCTh CTYJIEHTOB, pEIICHUE
MMO3HABATEJIbHBIX M BOCIIUTATEIIbHBIX 3a71a4.

CeMuHap mpenmnonaraer CBOOOIHBIM OOMEH MHEHUSMHU MO U30paHHON Temartuke. OH
HAYMHACTCSA CO BCTYIUTEIBHOIO CJIOBA MpernojaBates, (OPMYIHPYIOIIETO Ieb 3aHATHS U
XapaKTepU3YIOIIETO €ro OCHOBHYIO MpOOJeMaTuKy. 3aTeM, Kak TMpaBWIO, 3acIyIIMBAIOTCS
cooOmeHust cryaeHToB. OOCyKaeHne COOOIIEHUsS] COBMEIIACTCS C PACCMOTPEHHEM HaMEUEHHBIX
BonpocoB. Coo0IIeH s, MPeIoIararoline aHaau3 MyOIuKalnii o OTeIbHBIM BOIIPOCaM CEMHUHApA,
3aCTyIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIIOYMTEIILHOM CI0BE MIPETIOAaBaTeIh IO IBOIAT
UTOTH OOCYXXJIEHUSI U BBICTABIISIET OIICHKHU BBICTYIIABIIUM CTYyJ€HTaM B pabouuii xkypHai. CTyaeHT
nMECT HpaBO O3HAKOMUTHCA C HUMU.
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[Ipy mDOArOTOBKE K CEMHUHApy CTYACHTBI MMEIOT BO3MOXHOCTH BOCIIOJIB30BATHCS
KOHCYJIbTallMsIMHM TperoaaBarens. KpoMme ykasaHHBIX TEM CTYAEHTHI BIIpaBe, IO COIVIACOBAHMIO C
npernojaBaTenaeM, U301paTh U APyrue HHTEPECYIOIINE UX TEMBI.

Hpyrumu opmMamMu IPaKTUYECKHUX 3aHATUHN 110 XMMUU SIBIISIOTCS pEIIEHUE PACYETHBIX 3a/1a4
U J1a0OpATOPHBINA MPAKTUKYM.

Pemenue 3a1a4y 3aHMMAaeT B XUMUYECKOM 00pa30BaHUH BaKHOE MECTO, TaK KakK 3TO OJUH U3
MPUEMOB 00y4YEHHSI, TOCPEACTBOM KOTOPOro obecreurnBaercs: 0oliee riiy0oKoe U MOJIHOE YCBOECHUE
y4eOHOT0 MaTepHaia no XuMum. YToObl Ka4eCTBEHHOTO OCBOUTH XUMHIO, H3yYEHHE TEOPETUYECKOTO
MaTepuaia JOJKHO COUETaThCs C CUCTEMAaTHUYECKUM PEIICHUEM Pa3InYHBIX 3a7au.

JIaHHBIN KypC pa3BUBACT y YUAIUXCs YMEHHUE PelIaTh TEOPETUUECKUE U pacueTHBIC 3aauH,
a Takke o0IlMe MHTEJUIEKTyalbHble YMEHHUS M HaBBIKM — aHAJIM3UPOBaTh, KOHKPETU3UPOBATbH,
000011aTh, MPUMEHATH IPUEMBI CPABHEHUSI.

Pemenue 3a1a4y cnocoOCTBYET OCO3HAHUIO YYALUMUCS CBOEH COOCTBEHHOU NEATENBHOCTH,
00eCTeynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTH, POPMHUPYET YMEHUS PUMEHSThH OJTYYEeHHBIC
3HAHUS B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHusAX. TaKxke y CTy/IEHTOB BOCIIUTBIBAETCS TPy 10t00ue,
EJICyCTPEMIICHHOCTh, PA3BUBAETCSI YYBCTBO OTBETCTBEHHOCTH, YIMOPCTBO W HACTOMYMBOCTH B
JOCTHIKEHUH TOCTABIEHHOW 1enu. B mpolecce pelieHus 3ajayd peanu3yroTcs MEKIpeIMeTHBIE
CBSI3M, YTO MO3BOJISIET YYALIMMCS IOJIy4aTh IEIOCTHOE MPEACTaBICHUE 00 OKPYKAIOUIEM MHpPE C
LENbI0 WCIOJIb30BaHUS €r0 B JaibHelmeil »u3Hu. VHTerpamus ¢ TeMu HpeaMeTaMH, KOTOPbIe
KaXYTCsl CTY/IGHTaM JIOCTaTOYHO INPHBJIEKATEILHBIMH, TIO3BOJISIET YCIICIIHO MOBBIIATH HHTEPEC K
XUMHUH U pa3BUBaTh MOTUBALMIO €€ n3ydeHus. IHTerpupoBaHue ¢ MPUKIAIHBIMUA TUCHUTUIMHAMU
pacKpbIBaeT BO3MOXHOCTH MTPAKTHYECKOTO IIPUMEHEHHU S IPUOOPETAEMBIX XUMUYECKUX 3HAHUH.

JlaGopaTopHbIil MPAKTHUKYM MO XUMHUHU JUIsl CTYIAEHTOB MpEIIojiaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOpHH C XUMUYECKUMH BEUIECTBAMH, a TAKXKE CIIOCOOCTBYET JyUIlIEMY YCBOCHHUIO
JTUCIUTUIAHBI.

B xone npoBeneHus mpakTUYECKUX 3aHATUHN (JJaOOpaTOPHBIX paboT) CTYACHTY HEOOXOAUMO
MPOBECTU XMUMHUYECKUI SKCIIEPUMEHT, 3aMKCUPOBATh CBOM HAOJNIONCHUSA, OMHCATh MOJTYYCHHbBIE
PE3yABTATHI U C/IENATh COOTBETCTBYIOIINE BBHIBOIBI.

Wzyuenue oOmieoOpa3oBareabHOW y4yeOHONW AUCHUIUIMHBI «XUMHUS»  3aBeplIaeTCs
MOJBEICHUEM HTOTOB B GopMme IudPepeHIMPOBAaHHOTO 3adeTa B paMKax MPOMEKYTOYHOH
arrectauuu ctyaeHtoB B nporecce ocBoeHus OIIOII CIIO ¢ momydeHuem cpenHero oOMIEro
obpazosanus (ITTICC3).

7. OHEHOYHBIE CPEACTBA JJISA KOHTPOJISA YCIIEBAEMOCTHU
7.1. ITacnopT (poHIA OLICHOYHBIX CPEACTB

K
KoHTponmpyeMsie ox HanmeHnoBaHMe OLIEHOYHOTO CPeICTBA
Ne KOHTPOJIUPYEMO
| pasnenst (Temsl) | .
i JUCIMILINHBI 1 KOMICTCHIUH TCKyHH/If/'I HpOMe)KyTO‘IHa?[
(nn ee acTh) KOHTPOJIb aTTecTanus
1 Paznen 1. OOGmas wu | _ Vv, T, P, IIP,
" | HEOpraHW4eCcKas XUMUs KP
Pazpen 2. Opranunueckas v, T, P, IIP,
. - udd. zauer
2 XUMHS KP Hudp. saue
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7.2. Kpurepum oueHKHU 3HAHUM

Kputepun olleHUBaHMsI YCTHOT'O OTBETA:

IToporu oneHok

BapuaHTsl napameTpoB

HeynosnerBopurensHo

CTYZIEHT OOHapyKHBaeT He3HaHUE OOJIBIIEH YacTH COOTBETCTBYIOIETO
BOIIPOCA, JOMYCKAET OMUOKH B (POPMYTUPOBKE ONPEACTICHUN U TIPaBHIL,
UCKQKAIOIINE HMX CMBICH, OCCHOPSIOYHO W HEYBEPEHHO H3Jaraer
Marepuail.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

CTYyIEHT OOHApy)KHBAET 3HAHHWE W TIOHMMAaHHE OCHOBHBIX IOJIOXKCHHI
IIaHHOfI TCMbI, HOT H3JIaracT MaTcpual HCIOJIHO W [JOITyCKacT
HETOYHOCTH B ONPEICIICHUN MOHATHI WK (HOPMYTHUPOBKE MPABHII; HE
yMeeT JOCTaTOYHO TJIyOOKO U JOKa3aTeIbHO OO0OOCHOBATH CBOH
CYKICHHsS ¥ TPUBECTH CBOM [PUMEPHI; H3JIaracT Marepua
HETOCJIC0BATE/IbHO M JOIMYCKAET OIMIHOKH B SI3IKOBOM O(OPMIICHUH
U3J1araeMoro.

Xoporo

CTYJICHT JIa€T OTBET, YJOBJICTBOPSIONINI TEM e TpeOOBaHUSIM, YTO U
JUTSL OLICHKH «OTJIMYHOY», HO JIOMycKaeT 1—2 omuOKu, KOTOPBIE caM ke
UCIIpaBisieT, U 1-2 HemodyeTa B IOCIEIOBATEIBLHOCTH MU S3BIKOBOM
0(OPMIICHUH U3IIAraeMoro.

OTIIMYHO

CTYJIEHT IMOJHO W3JIaraeT Marepuan (OTBEYaeT Ha BOMPOC), MdaeT
NpaBUIbHOE OMNpPEICIICHHE OCHOBHBIX IOHSATHH; OOHApy>KUBacT
MOHMMaHWE MaTephalia, MOXXEeT OO0OCHOBaTh CBOM CYXKICHHSI,
NPUMEHUTD 3HAHMSI Ha TTPAKTUKE, IPUBECTH HEOOXOAMMBIEC TPUMEPHI HE
TOJILKO M3 YUE€OHHKA, HO M CAMOCTOSATEIBHO COCTABIICHHEIC,

u3JIaracT MaTepuall MoCJIe0BaTEILHO U JIOTUYHO.

Kputepuu onenuBanus pedepara

IToporu onieHOK

BapuanTtsl napameTpoB

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

TemMa pedepaTa HE pacKpbiTa, OOHAPYKMBACTCA CYIIECTBEHHOE
HENOHWMaHUE IPOOJIEMBI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

UMEIOTCS  CYILECTBEHHblE  OTCTYIUIEHHMS OT  TpeOoBaHHH K
pedpepupoBanuio. B uacTHOCcTH, Tema OCBEI€HA JMIIb YaCTUYHO;
JIOMYIIEHb! (paKTHUECKUE OIIMOKM B COAEp)KaHUM pedepaTa WM IMPH
OTBETE Ha JIONOJIHUTENIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopowo

OCHOBHBIE TpeOOBaHUsA K pedepaTy U €ro 3alluTe BINOJIHEHbI, HO IPU
9TOM JOINYUIEHbl HEAOYETH. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KECHUU MaTepuaia; OTCYTCTBYET JIOTMYECKasl MOCIEN0BATEIbHOCTD
B CYXXJIEHUSX; HE BBIIEpKaH 00bEM pedepara; UMEIOTCs YIYIIEHHs B
o(opMIIeHHH; Ha JOTIOJHUTEIbHBIE BOIPOCHI JIaHbl HETIOJIHBIE OTBETHI.

OTJIIMYHO

BEITIOJTHEHBI BCE TpPEOOBAaHMS K HAMMCAHWUIO W 3aluTe pedepara:
o0o3HavyeHa mpobiieMa 1 000CHOBaHA €€ aKTyallbHOCTb, C/IeTIaH KPaTKUM
aHAJIM3 Pa3IUYHBIX TOUYEK 3PEHUS HAa pacCMAaTPUBAEMYIO MpoOiIemMy U
JIOTUYHO U3JI0KEHa COOCTBEHHAs TTO3UIHS, CHOPMYITUPOBAHBI BBIBOIBI,
TE€Ma PacKphITa MOJHOCTHIO, BBIIEPKAH 00BHEM, COOITIOICHBI TPEOOBAHUS
K BHEIIHeMY OQOpPMJICHUIO, JaHbl OTBETHl HAa JOMOJHHUTEILHBIC
BOTIPOCHL.
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Kpurtepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

Ouenka "5" craButcs 3a 90-100% npaBUIIbHO BHITIOJIHEHHBIX 3aJaHUI
Ouenka "4" craBurcs 3a 66 - 89% npaBUIILHO BBINMOJHEHHBIX 3aaHUN
Onenka "3" craButcs 3a 50-65% npaBUIIbHO BBIIIOJIHEHHBIX 3aJJaHUM
Ouenka "2" craBUTCS, €CJIM MIPaBUIIBHO BBINMOJHEHO MeHee 50% 3amanuii

Kputepuu o1ieHOK MpOMeKyTOUHOM aTTecTaluu

IToporu onieHOK

BapuanTtsl napamMeTpoB

HeynosnersopurensHo

Ounenka «HEYJIOBJIETBOPUTEJIBHO» BoIicTaBNs€TCS:

1) 3a mosHOE OTCYTCTBHE OTBETA HAa BCE BOIIPOCHI OUIIETa;

2) mpu HECOOTBETCTBUM OTBETA 3aJaHHOMY BOIPOCY, HEMOJIHEIE,
HETOYHBIE OTBETHI Ha BCE BOMPOCHI OMIIETa, €CIM OHM cofiepKar Oolee
JIBYX TpyObIX OIIMOOK wiu OoJjiee MATH HE3HAYMTEIHHBIX 3aMeuaHUi
(HemoueToB);

3) npu 0OHAPYKEHUH LIMAPTAIOK.

JlomonHuTeNbHBIE W YTOUHSAIOIIME BOMPOCHI MpenojaBareis He
MIPUBOJIAT K KOPPEKIIMU OTBETA 00YYaIOIIErocs.

YI[OBJ'IGTBOpI/ITeJ'IBHO

Ounenka «YJIOBJIETBOPUTEJIBHO» BeICTaBnse€TCs 3a HEMOJHBIC,
HETOYHBIE OTBETHI HA BCE BOMPOCHI OMIIETa, TPU HAJIMYUU JIBYX TPYObIX
omMOOK WM IISITH HE3HAUYMTEJIbHBIX 3aMeyaHUud (HEIOYETOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOIPOCHI MPEIOIaBaTesl MPUBOIST
K KOPPEKIIMU OTBETa 00Yy4ar0IIerocs.

Xoporio

Onenka «XOPOIIO» BeicTaBIIsIETCA 32 TPABWIbHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BOMPOCHI Owiera, mpu Hamwuuu | rpyOoit
ommOKu Wik 3-4 HE3HAYMTENbHBIX 3aMEYaHWil  (HEIOYeTOB).
JlonmomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIOIaBaTessl MPUBOASLT
K KOPPEKIIMU OTBETa 00Yy4ar0IIerocs.

OmI4HO

Ouenka «OTJIMYHO» BbICTaBisieTCs  CTYIEHTY 3a  IOJIHBIE,
pa3BepHyThI€ U TMpaBUJIbHBIE OTBETHl HAa BCE TPH BOMPOCHI OHIIETA.
JlonmycTiMOe YMCI0 HE3HAYMTENIbHBIX 3aMEUaHUW W HEIO0YETOB — HE
Obonee  aByx. JlomonHWTENbHBIE UM YTOUHSIIONIME  BOIPOCHI
MIPENOoJIaBaTelIsl MPUBOIAT K KOPPEKIIMH OTBETA 00yUJaroIIerocs.
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7.3. OueHO4YHBbIE CPEACTB /ISl IPOBeAeHNUs TeKyllel aTTecTallul

BEIIIECTB, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00beM,
XUMHUYCCKaA peaKHI/IH,
KJIACCU(UKAIUS PEaKIUi,
3JIEKTPOJIUT U HEIJICKTPOJIHUT,
DIIEKTPOJIUTHYECKAS
JIACCOLMALINSA, OKHCIIUTEND U
BOCCTaHOBUTEID, OKACIEHHE
1 BOCCTAaHOBJIEHHE.

- OcHOBHBIE 3aKOHBI XUMUH:
COXPaHEHHS MacChl BEIIICCTB
Y DHEPTUH, TIOCTOSHCTBA

peakiuii HOHHOTO 0OMeHa.

- XapakTepru30BaTh: XUMHUECCKHE
3JIEMEHTHI (OT BOAOPOJIA JI0
KaﬂBHI/IH) Ha OCHOBEC HUX ITOJIOXKCHUA
B [lepnoanueckoii cucteme J1.1.
MemneneeBa 1 0COOEHHOCTEH
CTPOCHUA UX aTOMOB; CBA3b MCKIY
COCTaBOM, CTPOCHUEM U
CBOMCTBaMHU BC€IICCTB, XUMHYCCKHEC
CBOMCTBa OCHOBHBIX KJIaCCOB
HEOPTraHNYCCKHX BCIICCTB.

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arps3HEHUs OKPY’KaloIIel cpelibl
Ha OpraHr3M 4YelOBeKa,

- KPUTHYECKOMN OLICHKHU
WHOPMAITUH O BEIECTBAX,
WCTIOJIb3yEeMBIX B OBITY,

- IPUTOTOBJIEHHS PAaCTBOPOB
3a/1aHHOM KOHLEHTPALMH

Popva 3HaHuA YMeHus [IpakTHueckuii ONBIT (BIAAETH) Jlnanbie kagecTBa 00yJarOmIErocs
aTTecTaluu
- XMMHYCCKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHUECKHE
3HaKM XUMHUYICCKUX 3JIEMEHTBI, COCIUHEHUS N3YUCHHBIX - 4YBCTBO FOPJOCTH H YBAKEHUS K
SNEMEHTOB, GOPMYITLI KJIACCOB. HCTOPHUH U JOCTHKEHUSAM
XUMIMECKNX BEIICCTE 1 . Vcnionb3oBark 1puoOpeTCHHBIC OTEYECTBEHHOIN XUMHUECKOH HAYKH;
YPaBHCHHA XUMHICCKHUX - ObpACHATS: QusMieckuit cMbICH 3HAHHA U YMEHUS B IPAKTUIECKON
pEaKUHUid. aTOMHOT0 (TIOPSIAKOBOT0) HOMEpa NEeSITeIPHOCTH ¥ TIOBCEHEBHOM - XUMUYECKH IPaMOTHOE MOBEACHUE
. XUMHYECKOTO 3JICMEHTa, HOMEPOB KHU3HU JUIS: B IPO(hECCUOHAIBHOH JIEATSIILHOCTH
- BaxxHeHIAe NOHATHS I'pYIIIBI 4 IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIeHnH C
XHUMUH: XHUMIYECKHUI 3NIEMEHT NPUHAAJIEKHUT B - 6e3omacHOro oopameHus ¢ XMMHUUYECKUMH BEIECTBAMH,
SJIEMEHT, 4TOM, MOJICKYJIa, Ilepuognueckoii cucteme 1.1. BELICCTBAMHU U MaTepHallaMH, MaTepHaTaMH H IPOIECCAMIL
OTHOCHUTEJIbHBIC ATOMHAS U MeH/1ereeBa; 3aKOHOMEPHOCTH
MOJIEKYJIIpHAsl MAaCChl, UOH, | y3MeHEHHS CBOMCTB AJIEMEHTOB B - 9KOJIOTMYECKH TPaMOTHOI'O - TOTOBHOCTb K ITPOJIOJIKEHUIO
V, T, P, [P, | XAMHYECKasl CBSI3b, TIpeJIeax MalbIX [IEPHOIOB H TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpa30BaHMs U MOBBIIICHHS
KP BEIIECTBO, KJIACCH (UKL TJIABHBIX [OATPYIIIT; CYIIHOCTh KBaJM(UKALUKN B N30paHHOM

po(heCCHOHAIBHOM JISATEIIbHOCTU U
00BEKTHBHOE OCO3HAHUE POJTH
XMMHYECKHX KOMIICTEHIIUHI B 3TOM;

- YMEHHE UCIIOJIb30BaTh JOCTHKECHHUS
COBPEMEHHOM XMMUYECKON HAYKH U
XMMUYECKUX TEXHOJIOTUHN IS
MOBBIILIEHUS COOCTBEHHOTO
WHTEJUIEKTYAIBHOT'O Pa3BUTHS B
BBIOpaHHOH NpohecCHOHAIBHOM
JeSITebHOCTH.
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COCTaBa, EPUOINYECKUI
3aKOH; 3aKOH ABOTaJIpo,
3akoH ['ecca, XMMHUYECKOTO
ctpoeHus bytieposa.

- OCHOBHEIC KJIaCChI
HEOPTaHUYECKUX U
OpPTaHUYECKUX COCTUHEHUN U
UX XUMHUYECKHE CBOMCTBA.

- OnpeaensTh: COCTaB BEIIECTB I10
ux popMysiam, MPUHAIICIKHOCTh
BEIIIECTB K ONPEICTICHHOMY KIaccy
COEMHEHMM, TUITBI XUMHUYECKUX
peaxIvii, BAJIEHTHOCTH U CTENEHD
OKHCJIEHUS DJIEMEHTA B
COEIMHEHMSX, THIT XHMUIECKOH
CBs3U B COCIMHCHUAX,
BO3MOYXHOCTbH MIPOTEKAHUS PEAKIINiA
HOHHOT0 OOMeHa.

- CocTaBisATh: HOPMYJIBI
HEOPraHMYECKUX COCTUHEHHUM
M3YYEHHBIX KIaCCOB; CXEMBI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOoB [lepuoanueckoi
cucremsl /.. Menneneena;
YpaBHEHUS] XUMHUYECKHUX PEaKIIU.

- BBIUKCIIATE: MACCOBYIO JIOJTHO
XHMHYECKOTO 3JIEMEHTA 110
(dhopMyJie COeMHEHNUS; MACCOBYIO
JIOJTIO BEIIEeCTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00HEM HITH
MaccCy IO KOJHYECTBY BEIIECTBA,
00BEMY WIIM MacCe PeareHTOB, WU
MPOIYKTOB PEAKLINUU; TEIUIOBOI

3¢ (deKT peakiuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padora no pazgeny 1
«O01as 1 HeOpraHu4ecKask XUMH»
BapwmanT Nel

1. K amynbcusaMm ¢ xuakoit $hazoit OTHOCSTCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mynena
2. OnpenenuTte MacCOBYIO JIOJIO Bojibl B kpuctaimtoruapare CaSO, - 2H,0 (rurc).
3. Haiigute maccy conu, KoTopasi 00pa3yeTcs Ipy B3aUMOCHCTBUH pacTBOpPa THIPOKCH A KalHs
C pacTBOPOM CEepHOM KHUCIIOTHI Maccoi 30r ¢ MaccoBOi oseit Kuciaotsl 5%.
4. Onpenennre MaccoByIO JOJTIO cynb(ara HATPHUSA B pacTBOpe, monydeHHoM cimBanreM 120t 10%-noro
pactBopa NaxSO. u 200r 4%-HOro pacTBOpa TOrO ke BEIIeCTBA.
5. Beruncnure Monsipayro KoHIeHTpaiuio 20 % pacTBopa XJIopuaa KalbLus MI0THOCTBIO 1,178 1/Mi.
6. Uemy paBHa MOJIIpHOCTH U MOJISLIBHOCTE 30% pactBopa NaOH mnotHocTsto 1,328 1/Mn1? K 1 11 3TOTO
pacTBopa npubaBUIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIO TOIYYEHHOTO PacTBOpA.
7. BBIMUCIIHTE KOHIL. TUAPOKCH/I MFOHOB B BOJHOM PacTBOPE, ECIIM KOHII. HOHOB BOJ10po/a pasHa 10 mosb/.
VYKaXnuTe LBET METHJIOPAHXa B 3TOM PacTBOpE.
8. B pactBop momectmim 100 Monekyn. OnpenennTe 9uciIo THCCONMUPOBAHHBIX MOJIEKYII, €CIIA CTETIEHb
JMCCOLIMAINN PaBHA!

a) 0,04

b) 04

¢) 01

d) 0,9
9. pH pacTBopa paBeH 5. Beruncnute KOHLEHTPALKIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, coaepxkariero 5 % cynbdara menu, 100aBUIN TUAPOKCH HATpUsl. Beraucoute
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeEHHBIX PEaKIUil SBISAIOTCS BHYTPUMOJNEKYIApHBIMU? PaccraBbTe kK03(unmeHTs B
YPAaBHEHUSX pEaKMi. YKa)KUTE BOCCTAHOBUTEIb, OKUCIIUTEIb.
a) KNO3; = KNO; + Oy;
6) Mq+ N, = MQ3N2;
B) KCIOs = KCI + O.,.
12. CocTaBbTe CXeMy AJIEKTPOJIN3a BOJHOTO pacTBOpa HUTpaTa Oapusi Ha IMIIATHHOBBIX JIEKTPOIAX
13. IIpu sanekTponu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHO/€E BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. I1pu snexTponu3e pacTBOpa THAPOKCH 1A Oapusl Ha aHO/IE BbIAETSETCS: a) BOAOPO; 0)
KHUCJIOPO; B) OapHid.
[Tpu anexTponuse pacTBOpa oAU Kalaus B pacTBOpe 0Opazyercs: a) HOA0BOJOPOIHAS KUCIIOTA;
0) BO/1a; B) THMJIPOKCH/]T KaJusl.

Bapuant Ne2
1. K aspo3oisim ¢ TBep0# (a3oit oTHOCATCS:
a) TymaH
b) cmor
C) obnaka
d) mnem3a

2. BerunciauTe MaccoByr OO MIENOYM, KOTOpasi 0O0pa3yercst Mpu pacTBopeHun 124r okcuma
HaTpHusl B BoJe maccoil 960r.
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3. Beruucnure maccoByto om0 (%) kpucramum3anuoHHoi Boabl B ['aybepoBoit comn NaxSOqy -
10 H20
4. Cxonbko rpaMmoB BoJibl Has1o ucnaputs u3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYUTD
€ro MaccoBYIO J10J1t0 Ha 5%7?
5. Jns meiirpanuzanuu 20 ma 0,1 M pacTBOpa COJISTHOM KUCIIOTHI MOTPEOOBAIOCH 6 MII pacTBOpa
eakoro Hatpa. OnpeneauTb MOJSIPHYIO KOHIIGHTPAILMIO pacTBOpa €AKOT0 HaTpa.
6. CKOJIbKO IpaMMOB pacTBOpa C MaCCOBOM J0JIeH cepHOU KUCIOTH 96% HEe00X01uMO BIUTH B 1 11
BOJIbI, UTOOBI MOTYYUTh PACTBOP C MaccoBoit noneit 10%?
7. Ckonbko mMa 0,5 M u 0,1 M pacTBOpoB a30THOM KHMCIIOTHI CIEAYET B3SITh ISl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pactBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUALUMU, €CIIU
JUCCOLUUPOBAIIH:

a) 5 Moueky,

b) 15 monekyu,

c) 50 monexy,

d) 95 monekyn
9. pH pactBopa paBen 3. BbprumciuTe KOHII. THAPOKCHI HOHOB B pPacTBOpe. YKAKUTE IBET
(beHondTanenHa B 3TOM pacTBope.
10. B pesynbpTaTe peakuuu cyibdura Kanpliusg ¢ okcuaoM kpemuus (IV) Bbienwiics ra3z okcup
cepsl (IV) o6bemom 67,2 1. OnpenenuTe Maccy COJIu, KOTOpasi BCTYIUIa B PEaKIHUIO.
11. Kakue coequHeHNs U MPOCTHIE BEUIECTBA MOTYT MPOSBIISATH TOJIBKO OKHCIUTEIbHBIE CBOMCTBA?
Bri6epute Takue BeniectBa u3 npemioxkeHHoro nepedns: NO2, Oz, H2SO3, K2SO4, FeClz, HNOs.
CocTaBbTe ypaBHEHHE JIEKTPOHHOTO OanaHca, paccTaBbTe KOd()(PHUIIMEHTHI B ypaBHEHUU PEAKIIUU:
Cly + KOH = KCI + KCIO3 + H20.
12. CocraBbTe CXeMy OJIJIEKTPOJIM3a BOJHOIO pacTBOpa cynb(ara LHUHKA Ha TpadUTOBBIX
ANIEKTPOJaxX
13. Ilpu snexTponusze BOIHOTO pacTBOpa HUTpara cepedpa BhIIETHIOCH 5,6 1 raza. CKOJIBKO
rpaMMOB MeTajlla OTJIOKHUIIOCH Ha KaToe?
14. TIpu anexktponuze pactBopa Hutpara meau(ll) Ha karone BbiIEnsETCS:
a) Meib; 0) KUCIOPOJI; B) BOJAOPO/I.
[Ipu snexTponu3e pacTBOpa OpoMHIA JTUTHS B paCTBOpPE 00pa3yeTcs:
a) BoJia; 6) OpOMOBOIOPOIHASL KMCJIOTA; B) THAPOKCHU]T JIUTHS.

KontponbHas pabora no paszaeny 2
«Opranuyeckast XUMUS»
Bapuant Nel

1. I[IpuBenuTe MO OAHOMY MPUMEPY Ui KaXKAOT0O THIIA:

a) Peakuuwu, HarpaBliCHHbBIC HA YIUTMHEHHE LM (KOHCTPYKTUBHBIC PEAKIHH ), HAIPUMED,

IKUJIMPOBaHUE, OJTUMEpU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HanpaBieHHbIC HA YKOPOUYCHHUE YTIICPOIHOM 1enH (PeaKiuy PaCIeTICHHs)

C) Peakuuu BBeACHHMS, y/IaJICHUS WM B3aHMOIPEBPAIICHUS (YHKIMOHATBHBIX [PYIIIT

d) Peakumnn 0Opa3oBaHUs KPATHBIX CBSI3EHt

e) Peakiuu MMKIM3AIMK H apOMATH3AIMN
2. OmnpenenuTe BAJICHTHOCTh M CTEIICHH OKUCIICHUS aTOMOB yriiepoa o Gopmyiam coeaunenuii: CoHs-,
CsHa, CHCI3, C2HsOH, CsHio, C3Hs, CH4, CH3Cl, CH3OH, CCl,
3. CocTaBbTe CTPYKTYpHble Gopmynbl nponuibeH3ona, ero romosora u usomepa. HasosuTe BelLecTsa.
4. CocTaBbTe ypaBHEHHUS peaKINii B COOTBETCTBHUHU CO CXEMOW MPEBPAIIEHNI: N3BECTHIK — OKCHJ
KaJbIHs — KapOu Kajblys — aleTHIeH — OCH30JI — IeKcaxJIopaH.
5. 10 1 cmecu sTriieHa 1 nipornaHa 1 10 71 Bogopoaa NpomyCTHIIN Haj KaTanu3aTopoM. [Ipu sTom oOmmit
00beM cMecu yMeHbImiIca A0 16 1. Onpenenute 00beMHOE COAepKaHUE MPOIaHa B UCXOIHONW CMECH.
6. Onpenennute MOJIEKYISIPHYIO (POPMYITY AWTAIOT€HIIPON3BOAHOTO AJIKaINeHa, €CIIA U3BECTHO, YTO
MaccoBasi 107151 Opoma B HeM cocTasisieT 75,5%°7
7. B pe3ynbTare peakuy MOJIHOTO OKHCIICHHUS roMoJiora OeH30a BeIAeIiIcs ra3 oobeMom 4,704 1.
OmpenenuTe CTPOSHUE apOMaTHIECKOTO YIIIEBOIOPO/Ia, €CIIM H3BECTHO, YTO B PEaKIuio BCTymmwiio 6,048 i
Kuciopoaa?
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8. Kakue BemiecTBa MOKHO HCIOIB30BATh IS MOCIEI0BATEIBHOTO npeBpalienus? Hanmucars ypaBHeHUS
peaKIuid.

CaCO; S— CaCz

o)
C —= H—C=C—H ——en,—c</

7\ "
H—CH=CH—H CeHg — CgHsNO,

C,HsOH HO—CH,—CH,-OH

BapwuanTt Ne2
1. HanummuTe ypaBHEHUS PEakIUil THAPUPOBAHMS TIIFOKO3bI U (PPYKTO3bl. YKAKHUTE, K KAaKOMY KJaccy
OPraHMYECKUX BEIIECTB OTHOCITCS MPOIYKTH BOCCTAHOBJICHHUSI.
2. CocraBbTe CTPYKTypHBIC (GOpMyNbl: a) 4-BTOp-OyTwi-3,5-muMmerwirenrtana; 0) 4-BTOPHpPONHI-3-
STHJITENTAHA.
3. Ilpu B3auMozeiicTBuu 8 cM® mpeaenbHOro 0H0aTOMHOTo crupTa (1. = 0,8 r/cM®) ¢ HaTpueM BbIAETUICS
BOZOPOJ B 00BbEeMe, JOCTATOYHOM ISl THApHpOBaHuA 2,24 1 3TeHa (H. y.). Onpenennre MOJIEKyISIPHYIO

dhopmyiry criupra.
4. Omnpenenute KOHEYHBIN POAYKT B pe3yJIbTaTe CIAEAYIOMINX MPEBPALLCHHIN:
+HCI +Na, AlClg, 1 Kar., t +H,0
C,H X
24 1 X2 XS —HQ 4 H2SO4 (KOH]—L) XS

Hanuimure ypaBHEHHS 3TUX PEaKLIMM.
5. Ha cmech kapOUAOB alfOMUHHS W Kalblus Maccod 34,4 r mopelcTBOBaIM pa30aBICHHON COJISTHOU
kucinoToi. Onpenenure MOJIeKYISIpHYIO (hOpMYITy YrIIeBOJOPOIOB, BBIACTUBIINXCS B X0/I€ PEaKLUH, €CIIN
WX CyMMapHBIid 00beM coctaBisieT 14,56 n?
6. Paccunraiite, kakoii 00beM (H. y.) Bozmyxa (¢ (O2) = 21 %) Heo6XoauM 11 HOIHOTo cropanus 10 m3
HPUPOTHOTO Ta3a, coAepkaiero 96 % mno oo6beMy MeTana u 2 % Heroprounx npumeceil. OTser naiite B M°
¢ TouHocThio 70 0,001.
7. HanmmmTe ypaBHEHUS ITHX pEaKIni.
CH4 — C2Hg — C3Hs — CgHi4 — CsHs — CsHsNO2

Iuxnorexcan
8. Beruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IOJYYHUTh JAETHAPOTaIoreHupoBaHueM 1,4-
nuOpomarkaHa Maccoi 216 Kr, eciii BBIXOJ IPOAYKTa peakuu cocTtasisier 90 % ot TeopeTnyeckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi MpoBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuun

HpOMe)KYTO‘IHaH arrecranus

Macca, MOJISIPHBIN 00BeM,
XUMHYECKasi peaKiusi,
KJIACCU(UKAIUS PEaKIUi,
AIICKTPOJIAT U HEDJIEKTPOITHT,
ANIEKTPOJIUTHYECKAS
JIACCOLMALINS, OKUCIUTEND U
BOCCTaHOBUTEIb, OKUCIEHHUE
1 BOCCTAHOBIIEHHE.

- OCHOBHBIE 3aKOHBI XUMHUH:
COXPaHEHUS MacChl BEII[ECTB
Y DHEPTUH, TIOCTOSHCTBA
COCTaBa, MePUOINUECKU I
3aKOH; 3aKOH ABOTa/Ipo,

- XapakTepru30BaTh: XUMHUYECKHE
3JIEMEHTHI (OT BOAOPOJIA J10
KaIII)III/IH) Ha OCHOBC HX ITOJOXCHUA
B [lepuonnueckoii cucreme JI. 1.
MenzeneeBa u 0coOCHHOCTEMN
CTPOEHMSI UX aTOMOB; CBA3b MEXAY
COCTaBOM, CTPOCHUEM U
CBOMCTBaMH BEIIECTB; XMMUYECKUE
CBOMCTBa OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEIIECTB.

- OnpenensTh: COCTaB BELIECTB IO
ux popmynam, IpUHAAIE)KHOCTD

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arpsi3sHEHHS OKPY KaroIel cpebl
Ha OpraHu3M 4eJIO0BeKa,

- KPUTHYECKOMN OLICHKHU
UHOPMAITUK O BEIIECTBAX,
WCTIOJIb3yEeMBIX B OBITY,

- IPUTOTOBJIEHHUS PACTBOPOB
3a/1aHHOM KOHUEHTPALMH

®opma .
3Hanus VMmenus IMpakTrdeckuii ompIT (BIAAETH) JInuHple KayecTBa 00YUAaIOIIerocs
aTTeCcTaluu
- XHMHUYECKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHYECKHE
3HAKU XMMHYECKUX AJIEMEHTBI, COSTUHEHHS U3YICHHBIX
3JIEMEHTOB, (POPMYJIBI KJIACCOB. - YYBCTBO TOPJOCTH U YBOKCHHUS K
XUMHMYECKUX BELIECTB U WUCTOPUU H JOCTHXCHUSAM
YpaBHEHHS XMMHYECKUX - OOBACHATD: HU3NUECKUI CMBICIT Hcnonp3oBaTh MpHOOpETEHHBIE OTEUECTBEHHON XMMHIUECKOI HAYKH;
peaKIHii. aTOMHOTO (ITOPSIIKOBOTO) HOMEPa 3HAHUS U YMCHHS B TPAKTHUECKON
XUMHYECKOTO JICMECHTa, HOMEPOB | JEATEIHLHOCTH M IIOBCEIHEBHOM - XUMHYECKH TPAMOTHOE TIOBEICHHE
- Baxxneimue noHaTus TPYIIBI ¥ IEPUOJIA, K KOTOPHIM SKU3HU JIJIS: B TIpOeCCHOHATEHOMN IEATETBHOCTH
XUMHH. XUMHUCCKHHU 3JIEMCHT IPUHAJICIKHUT B U B OBITY IIpU 0OpaILeHUH C
3JIEMEHT, aTOM, MOJICKYJIa, ITepnonnueckoii cucreme J1.1. - GesomacHOro obpareH s ¢ XMMHUYCCKHMH BEIECTBAMH,
OTHOCHUTEJILHBIE aTOMHAA U MeHeneeBa; 3aKOHOMEPHOCTH BCIICCTBAMM M MaTCpHaIaMH, MaTepHaaaMy U MPOIeCCaMH;
MOJIEKYJISIpHAS! MacChl, MOH, | U3MEHEHHUS CBOUCTB 3JICMEHTOB B
XUMHYECKas CBA3b, Ipe/IeNax MalbIX IepPHOIO0B 1 - OKOJIOTIHICCKH IPAMOTHOTO - FOTOBHOCTb K NPOJIOJIKEHUIO
Tudd. BEILECTBO, KJIACCU(PHUKAIIHS TJIABHBIX TIOJIIPYIIT; CYITHOCTh HOBCIICHIS B OKPYKAIOUICH CPCIC, | oGpazoBaHuUs U MOBBIILEHNS
3a4er BEIIIECTB, MOJIb, MOJIIPHAs peakIuii MFOHHOTO 0OMeHa. KBaJIM(UKALIMU B M30paHHON

HpO(i)eCCHOHaJ'IBHOfI JACATCIIBHOCTHU U
00BEKTHBHOE OCO3HAHHE poJin
XUMHUYCCKUX KOMHeTeHLII/Iﬁ B 3TOM;

- YMEHHE UCTIOIb30BaTh JOCTHKEHUSA
COBPEMEHHOM XMMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN ISt
MOBBIILICHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BbIOpaHHOH TpodeccrnoHaTFHON
JIeSATEIIBHOCTH.
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3akoH ['ecca, XMMHYECKOTO
cTtpoenus bytneposa.

- OCHOBHEBIE KJIaCCBI
HEOPTaHUYECKUX U
OpPTaHUYECKUX COCAMHCHUH
UX XUMHYECKHE CBOMCTBA.

BEIICCTB K OMPEJICIICHHOMY KJIacCy
COEIUHEHNM, TUIIBI XUMHIECKUX
peakiuii, BAJICHTHOCTh U CTEIIECHb
OKHCJIEHHS DIIEMEHTA B
COEIMHEHNX, TUII XUMHUYECKOMN
CBSI3U B COCIMHEHUIAX,
BO3MOXKHOCTb ITPOTEKAHUS peaKInit
HOHHOI'0 OOMeHa.

- CocTaBisATh: HOPMYJIBI
HEOPraHWYECKUX COECTMHEHUM
M3Y4EHHBIX KJIACCOB; CXEMBI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YpaBHEHUS] XUMHUYECKHUX PEaKLUi.

- BIuucasaTh: MaccoByto JOJII0
XUMHUYECKOT0 3JIEMEHTA 110
(dhopMyIe CoOeIMHEHNST; MaCCOBYIO
JIOJTIO BEIIEeCTBa B PACTBOPE;
KOJINYECTBO BEILECTBA, 00bEM HIIH
Maccy M0 KOJMYECTBY BEIIECTBA,
00bEeMy WIJIM Macce peareHToB, U
HPOIYKTOB PEAKLIUU; TEIUIOBOMN

3¢ (deKT peakiuy.
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1.4.1 TIpumepHble BONPOCHI 1Jisl MPOBeAeHUs MPOMEKYTOUYHON aTTecTAlUH
1 cemectp

1. [lepuonnueckuii 3aKOH M IEPUOJMYECKAs] CHUCTEMa XUMHUYECKUX 3iemeHToB J[.M.
MenzeneeBa Ha OCHOBE IIPEICTABIEHUI O CTPOEHUH aTOMOB. 3HaUEHUE NEPUOANYECKOT0 3aKOHa AJIs
pa3BUTHS HAYKH.

2. CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHUUM AaTOMOB XHMMHYECKHUX JJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHEHHMHM MX CBOMCTB Ha MpPUMEpE: 3JIEMEHTOB OJHOr0 MEPHOJA, TPYIIIBI.
DneKTpoHHBIE (OpPMYJIbl U TpaduuecKue CXeMbl CTPOSHHS JIIEKTPOHHBIX CIOEB aTOMOB 3TOTO
Nepuo/ia, TPYIIbL.

3. Xumuueckue cBsizu. KoBaneHTHas CBs3b, €e 00pa3oBaHUeE.

4, Honnas cBsi3b, ee oOpa3oBaHue.

5. 3apsibl HOHOB. CTEneHb OKUCIECHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertannnueckast cBsi3b. BomopoaHas cBsi3b.

7. XUMHUYECKUE PEeaKINH U 3aKOHOMEPHOCTH UX MpoTeKaHusi. CKOPOCTh XUMUYECKOW PEAKITUU.
DNEeMEHTapHBIC U CII0KHBIE PEAKIIUU.

8. @dakTophl, BIUAIOMME HA CKOPOCTh XHUMHUYCCKUX peakuuid (mpaBmwio Bant-T'odda).
KaranuzaTopsl 1 ”HTHOUTOPBL.

9. HeoOpatumblie 1 oOpaTtuMbie peakiuu. Xumudeckoe pasHoBecue (mpunnui Jle llarense).
10.  JlucmepcHble CUCTEMBI M X KJIacCU(PUKAIIHS.

11. PacTtBopBI.

12. PactBOopuMOCTSH BelecTB B BOJIC.

13. CriocoObI BEIpaKEHHS COCTaBa PACTBOPOB.

14.  DnektponuTHyeckasi IUCCOLUALUA. DICKTPOIUTHI CUIILHBIC U Clla0bIe.

15.  Koncranta pguccoumamuu (Kuuc), npoussenenue pactsopumoctd (IIP), Bomopoanslit
nokasatenb (pH).

16.  T'mapomu3 comneid.

17. OxucnuTenbHO- BOCCTaHOBUTEIbHBIE INpOLECChl, WX 3HadeHue. CocTaBleHUE YpaBHEHUM
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii.  PacctanoBka  KOd((UIMEHTOB  METOAOM
3JIEKTPOHHOT0 OanaHca U AIEKTPOHHO-UOHHBIM METO/I0M (METOAOM MOIYPEaKLUi).

18.  XwMuyeckue UCTOYHUKHU TOKA.

19. DNEKTPOXUMHUYECKUH PsiJi HAIPSDKEHUN METAIIIOB.

20. DIEKTPOITH3.

21. OcHoOBHbBIE KJIacchl HeopraHuyeckux coeauHeHuil. Okeuapl. Knaccudukanus, xumMuyeckue
CBOICTBa U CIIOCOOBI OJTYyUYEHUS.

22. OcHOBHBIE KJIacChl HeopraHuueckux coefauHeHuil. I'mapokcunabl. Krnaccudukarus,
XUMHYECKHE CBOMCTBA U CITOCOOBI MOJTyUEHUSI.

23. OcHoBHBIE KJacchl HeopraHuueckux coenuHeHuid. Comu. Knaccudukanus, Xxumuueckue
CBOICTBa U CIIOCOOBI OJTYyYEHUSI.

24.  T'enetnueckas CBS3b MEX/Y KJIaCCAaMU HEOPTaHMUYECKUX COCTUHEHUH.

25. Meramipl. @usznueckue M XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1aOOpaTOpHbBIE
CHOCOOBI MOTYYECHHUS.

26. Hemerannpl. dusnueckne m Xxumuueckue cBoOWcTBa. [IpomblluieHHBIE U JTAOOpAaTOPHBIE
CHOCOOBI OTYYEHHUS.

27. [Ipeamer opranudeckoil XuMHH. Te€OpHs XMMHUYECKOTO CTPOCHHUS OPraHUYECKHUX BELIECTB
A.M. byrneposa. Knaccuukarus opraHMuecKuX COeAMHEHU.

28.  AsKaHBI: TOMOJIOTHYECKUH psia 1 001mas popmyiia, ©30MepHrsi 1 HOMEHKIIATypa, XUMHUIECKHE
U (U3MUECKUe CBOMCTBA, HAXOXKIACHUE B IPUPOJIE U TPUMEHEHHE.

29.  AnkaHBI: OJlydeHHE, HAXOXKACHUE B IPUPOJIC U TPUMEHEHHE.

30.  AJKeHBI: TOMOJIOTUYECKUH psJl, 001Iast popMyia, HOMEHKIATYpa U MOJIyuYeHHeE.

31.  AJKeHBI: BUIBI H30MepHUH, (DU3UYECKHE CBOWCTBA, HAX0XK/ICHHE B IPUPOIC U IPUMEHEHHE.
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32. Xumuyeckue CBOWcTBa ankeHOB (0e3 mexaHm3MmoB). IIpaBuno MapkoBHUKOBa
(popmynupoBka 1 00BsCHEHHE).

33. [{uknoankaHbl: CTPOCHHUE, HOMEHKJIATypa, U30MepHsl.

34. [{uknoankaHbl: CBOMCTBA, MOJYyYEHUE, IPUMEHEHUE.

35. AnKagueHbl: HOMEHKIATypa, Kiaccuukauus, u3oMepusi, (Qu3nyeckue CBOMCTBA,
MOJIyYEHHUE.

36. AJIKaueHbl: XMUMHUYECKHE CBOWMCTBA, NpuMEHeHHe. HarypanabHbli M CHUHTETHYECKUU
Kay4yKH.

37. AJIKMHBI: TOMOJIOTMUECKUN pAll, HOMEHKJIATypa, H30Mepus, (QHU3NYecKHe CBOIICTBa,
nosiyueHue. [Ipumenenue aneruieHa.

38. AJIKUHBI: XUMUYECKHE CBONCTBA.

39. CtpoeHrue MOJEKyNIbl OeH30y1a. ApEHBI: COCTaB, TOMOJIOTUYECKUU psll, H30MEpHs,
HOMEHKJIAaTypa, GU3NYECKUE CBOMCTBA, OTyYeHUE, IPUMEHEHHE.

40. XUMHUYECKUE CBOICTBA OEH301a U €r0 TOMOJIOTOB.

41. CnupTsl: KaccupuKaluy, HOMEHKIATypa, CTpoeHue, pu3nvecKkre CBONCTRA.

42. [IpenenbHble OAHOATOMHBIE CHUPTHI (QJIKAHOJIBI): TOMOJIOTUYECKUH psiji, HU30MEpHs,
dbuznueckue cBOCTBA, MOMy4YeHUE, IPUMEHEHHE.

43. XUMHYECKUE CBOICTBA MPEEIBbHBIX OJTHOATOMHBIX CITUPTOB.

44, MHoroaromMHsbie CIIUPTHI: MOJIydYeHUE, (U3HMUECKUE U XUMUYECKHE CBOWCTBA, MPUMEHEHUE
(Ha mpuMepe STUIICHTJIMKOJIS U TIINLEPHUHA).

45. @DeHON: CTPOCHHE MOJEKYJbl, MOoJyuyeHue, (U3NYECKue U XHUMUYECKHE CBOMCTBA,
pUMEHEHHE.

46. Anbaeruibl ¥ KETOHBL: ONpeaeNeHus, Kiaccupukanus. [ OMOIOrH4ecKuii psiji, H30MEpUs U
HOMEHKJIaTypa IPEeIIbHbBIX albJAECTUA0B U KETOHOB.

47. [IpenenbHbBIE allbETU/IBI U KETOHBL: (pU3HUECKHEe CBOICTBA, MOJIyYeHHE U IPUMEHEHHUE.

48. XYMHYECKUE CBOWCTBA MIPEEIbHBIX ANIbJETUIOB U KETOHOB.

49. KapOoHOBBIE KHCTIOTHI: OIpeielieHre, KIacCU(pUKAIUU, TIPUMEHEHHE.

50. [IpenenbHbIE OAHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHUM Psijl, HOMEHKJIATYpa,
nuzomepusi, (pU3nuecKue CBOMCTBa, 001IMe CIIOCOOBI MOTYYESHHUS.

ol. XUMHYECKUE CBOWCTBA MIPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

52. [Tpoctbie 3¢upsl: ompeneneHne, HOMEHKIATypa, (U3NYEeCKHe M XUMHUYECKHE CBOICTBA,
IpUMEHEHHE.

53. CrnoxHble 3QUpHL: oNpeleneHrue, HOMEHKIaTypa, (GU3NYecKue U XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE.

54, Knaccupukanum  amuHOB.  Anudaruyeckue  (TMpeaesibHblE) TMEpBUYHbIE  AMHHBIL:
HOMEHKJIaTypa, PU3NYECKUEe U XUMHUYECKHE CBOMCTBA, ITOJIy4YEHHUE.

55. AHWINH: CTpOEHME, U30MEpHUsl U HOMEHKJIATypa, MojlydyeHue, (pu3nyeckue U XUMUYeCcKHue

CBOMCTBA, IPUMEHEHUE.
1.4.2 TlpumepHble 3a1a4u 1JIsl IPOBeeHUS MPOMEKYTOUYHOM aTTeCTALUH

1. 3apmaua. PacueTr macchl NPOAYKTOB peaklMU MO JTaHHBIM 00 MCXOHBIX BEIIECTBAX, OJHO U3
KOTOpBIX JIaHO B I/I36I)ITK€.

2. 3ananue. BerauciaeHne MacChl MM 00bEMa IPOIYKTA PEAKIIUH, €CITU OJTHO U3 UCXOHBIX
BEILIECTB JJaHO B BUJIE pacTBOpa OMPEACIEHHON MOJISIPHON KOHIICHTPAIUH.

3. 3anada. BerancieHne Macchl MPOyKTa PEaKIid, €CITH JIUIS €T0 TIOTyYeHUS BhIJIaH PACTBOP C
OTIpeIeIEHHOW MacCOBOM JIONIEH HCXOMHOTO BEIIECTBA B IPOIEHTAX.

4. 3amaua. Permenue 3a1a4 ¢ HCTIOIB30BaHUEM MOJIIPHOTO 00BEMa ra3oB.

3anayva. [IpurotoBneHue pacTBopa c 3aIaHHON MOJISIPHON KOHIICHTPAIHEH.

6. 3amauga. OnpeseneHne MacChl MOTYYSHHOTO BEMIECTBA, €CITM H3BECTHO KOJIMYECTBO HCXOIHOTO
BEIISCTBA.

o
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3amava. PacdeT mo ypaBHEHUIO peaKIMK MacChl MTPOIYKTA PEAKIIMH, €CJIU UCXOTHOE BEIIECTBO

COZCPIKUT TP

NUMCCH.

8. 3anmaua. Pacuérsl mpu pazbaBiieHMH U CMEUIMBAHUN PACTBOPOB C pa3IMYHON MacCOBOH J10Jei

PacTBOPEHHOI'O BEUIECTBA.
9. 3amaua. Pacuet Macchl OJHOTO M3 pEarupyroImuX Wik 00pa3yIoUIMXCs BEIECTB M0 KOJTUYECTBY

MCXOJHOIO WM MOJIyYEHHOT'O BEILECTBA.
10. 3agaua. Berunciaenne Macchl HCXOIHOTO BELIECTBA, €CIIM U3BECTEH BBIXO MPOAYKTA M yKa3zaHa

MaccoBas JOJIA €ro B IPOLEHTaX OT TEOPETUUECKH BO3MOKHOI'O BBIXOAA.

8. JONIOJIHUTEJIbHOE OBECIIEYEHUE JUCHUIIVINHbI
HeopraHnyeckune eelwiecrtsa
CNOXXHbIE
A 4 h 4
MeTannbl HemeTannel BnaropoaHsie rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
A 4 \ 4 4 A\ 4 h 4
OKCWabl OCHOBaHUA amdoTepHble KNCNOTbI conun
rmapoxkcuabl
oohiSyotime ||| o%tae SRS Secuucropoansie || || HoB e
1 HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), LHMOH)S' Zn(OH); r. HaS NaCl, K,S0,
+ Kuncnopoa- KMCnble
_ HepacTeopvMbie | Ccogepxawne
oSpacgvnlgl.l.ma FE{OH]& Mn(OI-lJz | }. rnapoKcnaesl I"‘{ HNO:’, Hasod NaHs, Ca(Hl::Q.,}z

OCHOEHBIE
Ca(OH)CI, (CuOH),CO4

OCHOBHbIE
Nas0, Ca0, FeO
KWCMNOTHbIE
S0,, N;Og, P05

amdboTepHLIe
Al05, MNO,, ZNO

OBONHbIE
KNaCO, KAISO,),

CMellaHHble
Ca(ocCICl, CuBrCl

HOMNNeKcHbla
Na[AIOH) 4. K5[Fe(CN)g]

9. OBYUYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OT'PAHUYEHHbBIMHU
BO3MOXHOCTAMM 310POBbS

[Topsmokx 00y4yeHHsI HHBATUAOB U CTYIEHTOB C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH OTIpe/IeNieH
«ITonoxennem KyOI'Y 00 0Oy4eHHM CTyIE€HTOB-WHBAJIUJIOB U CTYACHTOB C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBSI».

JIJist HIr ¢ OrpaHWYSHHBIMU BO3MOKHOCTSIME 3JIOPOBbSI TIPETYCMOTPEHBI 00pa30BaTeIbHbIC
TEXHOJIOTUH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3/I0POBbS TAKUX JIUII.
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PELEIWA
1 pabosty1o nporpamsy yeluoit ACuHImnIbL «Xnvmsn
eneHanLnocts 54.02.01 /saiin (no orpacasnm)

lporpamsa  yweGuoli  mscusnamins  «Xumusin  paspaborana s CTyseHTob
cneusanuiocTH 54.02.01 /linsaiin (110 0TPACAHM) B KAHCCTRE NPUMCPHOA NPOIPasMb LA
eI OCHOBMOH npodeccronanuiofi 00 paosaTeaLHOi NPOrPaMsiLi CIO na Gase
ocHouIoro obiuero obGpasonaima ¢ noayHeHwues cpeanero obuero obpasosanma (PoToKoA
Ne3 ot 21 wionn 2015 1 Peructpatssomiii nomep penensmn 385 o1 23 mwoas 2015 1. DIAY
«@UPO»)

Mporpamma « XuMus» COACPAHT CACIYIOUIHE IIEMEHTLL THTYALMBIA JHCT, NacnopT
(ykazana 0623CTL NPHMCHCHHA NPOrPAMMEL, MECTO JMCLMILIMHL B CTPYKTYPC OCHOBHOH
0GP IOKATCALHOR NPOIPAMMB, e ¥ 3anaqu, o0ues yucONOR AMCUMNAMME! W BH/IL
yuehuoi paboTu), TEMaTHUCCKHR IIaH | CocpKanne yueDHoi AUCUMILIMNDL, YCAOBHA
peanuiaimm nporpaMmsl  (TpebOBAHMA K MHHHMANLHOMY MATCPUAILHO-TEXHHHECKOMY
ObeCHEsenio, (EPEenl  PeRoMenayespix  yueOupix  w3nauui, Hutepuer-pecypeoe,
AOBOAUMTEALHON NHTEPATYPI), KOWIPOAL ¥ OUEHKZ PE3YI6TETOB OCBOCHHA yuebHoR
JIACUMIIHHLL

Mporpamma paccunrana ua 64 yaca, u3 koTopuix 50% yHeOHOTO BPEMCHM OTBOAHTCA
ia reopernieckoe obydenue u 50 % Ha NPAKTHUECKHE JAHATHA, CILIAHHPOBAHE! TEMATHKA,
s ¥ Gopmil B KaaoM paieic.

[yskr «lTepesenn 1eoGX0AHMOTO NPOrPAMMHOIO ODECTHIEHEHHA) JANOTHEH, B CIHCKE
OCHOBION  IMTEPATYPH  OTCYICTBYIOT HWINAWHA, BumyuicHnse Oonee 5 seT wazan
Onpepesenti TpefoBaNMs K MATEPHANLHOMY ODECICYEHHIO NPOIPAMMEI. B pamene
«OuenouILIC CPEACTRA N4 KOHTPONA YCTIEBaEMOCTI) PapaboTaHa CHCTEMA KOMTPOIA
OBIANEHHAMK HANHAMH H YMCHIAMK NO Kakgomy pasaeny nporpassit. Temaruka u Gopmel
KOMTPOAA COOTRETCTBYIOT HENAM ¥ 3B1A4aM Y4eOHOR IHCHMILTHNLI,

Yerko chopmy IHPOBAHHAS 1AL NPOIPAMMEL H CTPYKTYPa HAXOAATCH B IOTHYECKOM
coorsercTeun. B nporpamse 2 pasnena, 21 Tema,

Copcpaanne NPOrPAMME! HANPABICHO HA AOCTHAEHHE PEIYILTATOB, ONPEACAACMEIX
O1I'OC. Copepmanne OTPAABET NOCHEAOBATEALHOCTE (POPMUPOBANHA THAHMI, YKAIAHHLIX B
DIOC. B nomsoi Mepe oTpaens Buan pabor, Hanpasiennbie Ha npHobpeTenuHe ymenni

[porpassa MOACT OuITL PEKOMENAOBANA UIA HCNOTLIOBAKNHA B 0DpPaIOBATEALHOM
nponecce MICTIO OIBOY BO «KyblY»

Penensein
Lonko T.I'. npodieccop, aokrop

& e XMMUUECKHX nayk, npodeccop kaeapi
R ananuTHieckoi xumun «Kyol s



PEILEH3MSI
1 padouyIo NPOIPasMy 110 auciuinne «Xuvmun»
ciennaipiocts 54.02.01 Jlusaiin (no orpacians)

PaGouan nporpasa no ancinnunmie «Xuss» g cryaenros dakyasrera HHCHO
GI'BOY BO «KyO6l'Y» cocrapieiia 8 COOTRETCTBING € NPHUMEPIIOIT nporpassoil GOHUPO,
peKOMeILIOBANOS  MDEACPLILILIN - TOCYAAPCTRCINLING  ABTOHOMHLIN  YHUPCAICHHCM
«heaepanstioro nucTiryta passiris oGpasosaisy (DAY «®HPO») Ha Gase ocHOBHOIO
obmero obpasopanus ¢ noayuenuesm cpeadero obuero obpajosanns.  [porpasvsa
COCTABAEHA B NOAHOM COOTBETCTBIMN ¢ TpeSoBaMAMI Y4eOHOro [L1ana no CrneuUHILHOCTH
54.02.01 dmsaiin (no orpacanm).

PaGouan nporpasma npeanonaract pacnpeac/iCHue TeM it H3YUeHIe MaTepiaia no
pasaenam. paMOTHO CTPYKTYPHPOBAHA, # OXBATHIBACT BCC AKTYAJIbHLIC HANPaBICHIA 10
AUCLITLINKE Ha ceroanamnnii Jens,

Bee pasaeant paGoucit nporpamsbl B 10AHOM Mepe OTBCHAIOT TpebOBaHIAM K
Pe3YALTATAM OCBOCHNA YMeOHON ANCUMIINKEL B COOTBETCTBHI € NPHMEPHOIT nporpaMmoi
GUPO, pexomensosattioe MeiepanbHbIM FOCYAAPCTBEHHbIM ABTOHOMIBIM YHUpeHICHHEM
«®eaepansHOro MHCTHTYTa passuTHs obpazosanua» (OIAY «DHUPO»). Kaxawii pasuaes
NPOrpaMMbl PACKPBIBACT PACCMATPHBACMBIC BONPOCH B JIOFHYECKOIT NOCICA0BATEILHOCTH,
onpeacasemoii 3akoHoMepHoCTAMH 00yueHHA CTYACHTOB.

JU1s 3aKPEIICHIA TCOPCTHYCCKHX 3HaHNH, hopMuposanna TpedyeMuIX KOMICTCHLI,
yYMCHHIT I HABLIKOB CTYACHTOB NPeJlyCMaTPHBAIOTCA KaK JICKUHOHHLIC, TAK H NPaKTHYECKHE
jansTid. KoauuecTBo ayAMTOpHBIX 3aHATHIH #  BHeayauTopHoil paboTul CTYACHTOB
cooTpeTcTBYCT TpebGoBanuaM yyebHoro miana,

Kontposts 1 oLeHKA pesyibTaToB 0CBOCHHS YHeOHON AHCHMNANIE] OCYINECTBAAIOTCH
B CTPOrOM COOTRETCTBHH ¢ TpeGoBanuaMy yueGHOro niana 1o aucuunanne. Paspaborannsie
H NPSUIAracMeIC B nporpaMme GopME! i METO/IbI, NO3BOJAIOT B OIHOIT MEPE OCYLISCTRANATE
KOHTPOJIb 1f OLCHKY pe3yasTatoB ofyucHus (chopMHPOBAHHLIX KOMNCTCHIUNIL, OCBOCHHBIX
HABBIKOB 1 YMCHUIL, YCBOCHHBIX 3HAHMIT).

ITepeyenn  pexomenayeMuX yueOHBIX H3IZaHWil, HHTCPHET-PECYPCOB, OCHOBHOI
ANTEpaTYpLl  BIUHOYMACT AKTYANLHBIE HCTOMHHKM, K KOTOPBIM Y CTYACHTOB HMEETCH
ceofoanbIi jocTyin.

Jlannas paGouas nporpaMma  MOKET ObiTh  PCKOMCIIOBANZ Ui H3YYCIIHA
ancimimnet «Xmvua» na gpaxyasrere HHCTIO @IBOY BO «KyoI™Y».

Peuensenr Jiurpunowa T, H. Jlokrop neaarornyuecknx
HAYK, KAHAHAAT MEAMIINICKIX HAYK,
Cf : npogeccop Kadeapul GyaaMeHTanLHoil i
L"S imyeckoit Suoximun GOV BO

KyoI'MY Munzapasa Poccnn

FTMY Musanpasa Poccns
BH Aranegsa
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