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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Henp n3yyeHus JUCHUIIHHBI:

- TNPEJOCTAaBUTh CTYIEHTY COBOKYINHOCTh XHUMHUYECKMX 3HAHHUM, COOTBETCTBYIOUIMX YPOBHIO
00pa30BaHus ClIEUAIUCTA II0 COOTBETCTBYIOLIEMY HANPaBIICHUIO TOATOTOBKHY;

- COOOIIMTH CTYICHTY CBEACHUS O Haubojee 3HAUYMMBIX XMMHUYECKHUX 3HAHUIX, MPUOOPETEHHBIX
YEJIOBEYECTBOM Ha COBPEMEHHOM JTalle €ro pPa3BUTHsA, W 3HAYCHUM HAyKM XUMHUHU B JKH3HU U
IIPAKTUYECKON AESITEIbHOCTU YEJIOBEKA;

- JaTh IIPEJCTABICHUS O MHOTOOOpa3uu XMMUYECKUX BELIECTB, UX CUCTEMAaTHUKEe, CTPOCHHUHU, CBOMCTBAX
BELIECTB U 3aKOHOMEPHOCTSX UX NPEBPALLEHUN.

3agauu u3yYeHHUs1 TUCHUIINHBI:

- JaTb COBPEMEHHBIC IIPEICTABJICHUS O CTPOCHUM BELIECTBA, O 3aBUCHUMOCTH CTPOCHHS M CBOMCTB
BEUIECTB OT IIOJIOKEHUS COCTABIIAIOIIMX MX 3J€MEHTOB B llepuonnueckoil cucreMe XMMHUYECKUX
snemeHToB [[.1. MenneneeBa, OT cocTaBa U CTPOCHUS;

- J1aTh IPEJICTABICHUE O KUHETHMUECKOM U TEPMOJUHAMMUYECKOM IOAXO0JaX IPU HM3YYEHUU HPUPOAbBI
XUMHMYECKUX pEaKLil, ONMCAHUN XUMUYECKUX IPOLECCOB. [[pUMEHUTD TEPMOAMHAMUYECKUA U
KWHETUYECKUI METO/IBI U1l OOBSICHEHHS 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMi U XUMHUECKOTO
pPaBHOBECHS OT Pa3IMYHbIX (PAKTOPOB.

- OOBSICHUTH 3aBUCHMOCTBH CBOMCTB BEIIECTB OT HMPUPOIBI XUMUYECKOH CBS3M (MOHHOM, KOBAaJEHTHOM,
METaJNTMYECKOM ),

- JIaTh HABBIKM 0E30IMACHON PabOThI ¢ XMMUYECKHMHU BEUIECTBAMH, C(DOPMHPOBATH MPEICTABICHUS O
IOCTAHOBKE U BBIOJHEHUU (PU3UKO-XMMHUYECKOTO KCIIEPHMEHTA,;

- BBIpa0OTaTh HABBIKM CAMOCTOSITEIBHOTO MOWCKA XUMHYECKOH HH(POpPMALMU C HCIOIH30BAHUEM
pa3IM4YHbIX HMH(GOPMALMOHHBIX HCTOYHUKOB (HAYyYHO-TIOMYJIAPHBIX H3/1aHUM, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB Internet);

- Pa3BUTh HABBIKM CHUCTEMHOIO IOJIXOAAa K peIIeHUIO Y4YeOHBIX 3a/Jady Ha HIpUMepe OCBOEHHS
JUCLUIIUHBL;

- naTh 0a30Bble 3HAHUS HEOOXOAMMBIE AJI HM3Y4YEHUs CIELUANbHBIX IUCLUIUIMH, a TaKxXke Jyis
MCII0JIb30BaHUsl IPUOOPETECHHBIX XUMUYECKUX 3HaHUH B AajbHEHIIENH IPAKTUUECKON AESITEIbHOCTH.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITIPOTPAMMBI (1a1ee
— OIl) BAKAJIABPUATA

JucuuiuinHa «XUMHsD» peanusyeTcs B pamMKax o0s3arenbHOl uacTd, (GopMHUpyeMoit
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHNUH, 1 OTHOCUTCS K €CTECTBEHHOHAYYHOMY MOJYIIIO.

Jnis u3ydeHusl TUCHMILIMHBI HEOOXOJUMbI 3HAHMS, YMEHHUS M HaBBIKH, C(OPMUPOBAHHBIE Y
0o0yyaroluxcsi B pe3ysbTaTe OCBOEHUS JAUCLUUIUIMH 0011asi, HEOpraHudeckasi 1 opraHu4eckas Xumus,
¢u3uka, MaTeMaTuKa B 00beMe CpeIHEel IIKOJIBI.

3HaHMe XUMHUH (OPMHUPYET OOIIYI0 MHKEHEPHYIO KYJIbTYPY CHEIHAINCTA, 1aeT BO3MOKHOCTD
riy0ke MOHUMAaTh JII0ObIe TEXHOJIOTMYECKHE M AKOJorHueckue mpouecchl. Kype xumun siBnsercs
0a3oit 11 u3yueHus psga o01eo0pa3oBaTeNIbHBIX U O0MIETEXHUYECKUX JUCITUTIIINH.

Jucuunnuua n3yvaercs Ha [ kypce B [ u I cemecrtpax.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUAA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbBTATAMU OCBOEHUSA
OBPA3OBATEJbHOM ITPOT'PAMMBI

B pesynbrare ocBoenus OIl GakanaBpuara oOydyaromIMHCS JOJDKEH OBJIAJETh CIETyIOIIUMHU
pe3yibTaTaMi 00y4YeHHs MO JUCHUILIUHE:

Kon HaunMeHoBaHHe Kox n HaumeHoOBaHNe HHANKATOPA
KOMHeTeHHHﬁ KOMIIETCHIIM U JOCTUKCHUA KOMIIETCHIIUU
OIIK-6 Crniocoben UCIIOJIb30BaTh B | 3- OIIK- 6 - 3HaTh: poilb €CTECTBEHHBIX
npoecCHOHATbHON AESITETHHOCTH | HAyK (XMMHH B TOM YHWCIIE) B BBIPAOOTKE
OCHOBHBIC 3aKOHBI (i)I/I?,I/IKI/I, XUMHH, Haquoro MHpOBOSSpeHI/Iﬂ; B3aNMOCBAI3b




Hayk o 3emie u OWOJIOTHH,
MPpUMCHATDH METOABI
MaTeMaTHYECKOTO  aHanm3a |
MOJICTIHPOBAHHUSI, TCOPETUUCCKUX U

IKCIIEPUMEHTATBHBIX
UCCIICIOBAHUM, TPHOOPETATh HOBBIC
MaTeMaTHYECKUe u
CCTCCTBCHHOHAYYHBIC 3HaHUA,
UCIIONB3Ys COBPEMCHHbBIC
o0Opa3oBareIbHbBIE u

I/IH(l)OpMaHI/IOHHBIe TECXHOJIOTHUU,

MEXIY OCHOBHBIMH XUMHYECCKUMH
OTKPBITUSIMU u HAyYHBIMH
YMO3aKJIIOUCHUsIMH  Ha  HX  OCHOBE;
TPaHUIBl TPUMEHUMOCTH (PHU3UYECKHX U
MaTeMaTU4YeCKUX MOJENEeH W TEeOpui, UX
poJIb B BbIpa0OTKE Hay4HOI'O
MHPOBO33PEHUS.

V- OIIK- 6 - YMmeTb:

UCITIOJI30BaTh TEOPETHUECKUE 3HAHUS TIPH
OO0BSICHEHUH PE3YJIbTATOB YKCIIEPUMEHTOB;
NpaBUJIBHO  COOTHOCHUTH  COJIEpPIKaHHE
KOHKPETHBIX 3a7a4 C OONIMMH 3aKOHAMH
busukw, XUMHH u MaTeMaTHKU;
MPUMEHATHh Hay4YHbIE TOJIXO/Ibl B PELICHUU
KOHKPETHBIX 3aJlay; CTaBUTh W peliaTh
MpOCTEHIINE SKCIEPUMEHTAIbHBIC 3a/1a4H,
00pabaThIBaTh, aHaJIM3UPOBAThH u
OIICHUBAaTh TOYHOCTh M JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3y/IbTaTOB.

B- OIIK-6- Bianers:

TEOPETUYECKUM MaTepuaIoM o
OCHOBHBIM  pasjejiaM JTUCHUIUIUHBI B
o0BeMe JIOCTaTOYHOM JUIST
uACHTU()UKAINH, OIMCAHUS U OOBSICHEHUS
SIBJICHH; TEOPETHUYCCKUMHU u
SKCTIEPUMEHTAIbHBIMU METOJAaMH
HCCICIOBAaHUS SBICHUM; METOHOJIOTHCH
HAYYHOTO MO3HAHUS.

[1K-1 Cnocoben ob6ocHoBbIBaTh HaywHoe | 3- [IK- 1 - 3Hath: oco6eHHOCTH PabOTHI Ha
WCCIIeIOBaHNE, BRIOUPATh OOBEKT U | COBPEMEHHOM O0OpYyIOBaHUU MO XHMHH,
UCIOJIb30BaTh COBpPEMEHHBbIE | METO/IbI cOopa M 00pabOTKM Hay4yHOMH
ouoguznueckue, ¢uznko- | nHpopMauuy, OCHOBHBIE TUIIBI
XMUMUYECKUe U MEJMKO- | SKCHEIUIIMOHHOTO U J1abopaTopHOro
OMOJIOTHYECKHe METO/bI | 000pyIOBaHHUS, npaBuiIa TEXHUKU
UCCIIEIOBaHUs, TPUMEHSITh METOABI | 0€30IacCHOCTH.

MaTeMaTU4yecKoro anaiausa, meroanl | Y- IIK-1 -cobupars ycTaHOBKM JUIs

CTaTUCTUYECKOI 00paboTKH | MpoBeIeHHs Ja00paTOPHBIX

pe3yabTaTOB HAOIIONEHUHN, METOBI | MCCIIEIOBaHU, TOJIb30BATHCA

IUTAHUPOBAHUS KCIIEPUMEHTA; (bu3NYeCKUM, XUMHUYECKUM
000pyIOBaHUSM,
KOMITbIOTEPU3UPOBAHHBIMU PUOOPaMHU;
TaOyIMpPOBATh SKCIIEPUMEHTATILHBIE
JIaHHbIE, TpaQUUECKH MPEICTABIATh X,
MHTEPIOJINPOBATh, SKCTPAIIOINPOBATH JUIS
HaXO0XKJICHHUSI ICKOMBIX BEITMYHH.
B- IIK-1- Bnagers:
HaBBIKAMHA  PabOTBI C  COBPEMEHHBIM
o0opyJIoBaHHEM B  JIaDOpPaTOPHBIX U
MTOJIEBBIX YCIIOBHSIX.

[1K-5 Crocoben  opranuzoBeiBath ¥ | 3 — [IK — 5 - 3HaTe: mpunuunsl otdopa,

MPOBOAUTH  KOHTPOJIb  KaudecTBa
KIIMHIYECKUX 1ab0paTOPHBIX
HCCIEIOBAaHUM Ha
MPEAHATUTUYECKOM,

CcUCTEMaTU3aLuU u CIOCOOBI
HWHTEpIpeTaluu uH(popManuuy,
MIOJIyYEHHOMN B XUMHUYECKHUX

JKCIEPUMEHTaX M U3 JINTEPaTypHBIX




AHATTUTUYECKOM "
MOCTAaHAJTUTUICCKOM JTanax
pa3pabarbiBaTh CTaHJapTHBIC
OTEPAIMOHHBIC  MPOIEAYPHl IO
KOHTPOJIFO Ka4yecTBa KIMHHUYECKHX
m1ab0pPaTOPHBIX UCCIIeJIOBAaHUH,
WUHTEPIPETUPOBATH pe3yibTaThl
KOHTPOJISI KadyecTBa J1ab0paTOPHBIX
HCCJICTOBAaHUM;

HMCTOYHUKOB.

Y — IIK - 5 - VYMerb: HOpoOBOAWUTH
00paboTKy M aHAJIN3 HAYYHOTEXHHYECKOU
uH(pOopMaIU u pE3yJIbTaTOB
UCCJIEJIOBAHMI; BBITTOJIHATH HKCIIEPUMEHTHI
u ohopMIIIeT pe3yabTaThl UCCIIEAOBAHHMA
U pa3paboToK.

B — IIK — 5 - Buagers: - MeTOZUKAMHU
aHaiM3a (QU3MYECKUX U XMMHYECKUX
CBOWCTB BEILECTB Pa3IMYHON TNPUPOJIBI,

HaBBIKAMH MPOBEICHUS HaY4YHBIX
HCCIIEN0BAHUMN JUTS YCTaHOBJICHMS
B3aHMMOCBSI3U (HDUBUKO-XUMHYECKUX
CBOMCTB.
VKE-1 Cnocoben wucnonp3oBaTh 3HaHus | 3- YKE-1- 3HaTh:
€CTECTBEHHO-HAYYHbBIX JIMCUUIUIMH, | OCHOBBI ~CTPOEHHS BEUIECTB (aTOMOB,
MPUMEHSTh METOJIbl | MOJIEKYJ, KPHCTAJUIOB); TEOPETHYECKUE
MaTEMaTHYECKOr0 aHanmn3a 1 | OCHOBBI XAMHAYECKUX MPOLIECCOB;
MOJICJTUPOBAHUS, TEOPETUUECKOTO U | XUMUYECKUE CBOMCTBA JJIEMEHTOB W UX
JKCIIEPUMEHTAIBHOTO COCIUHCHUM; 3aBHCHMOCTD CBOICTB
HCCIICIOBaHUsI B  TIOCTaBJICHHBIX | BEIIECTB OT HMX COCTaBa W CTPOCHHS,
3a7a4ax. IIPUPOJIBL XUMHUYECKOM CBS3U (MOHHOM,
KOBAJICHTHOM, METaTMYECKON ),
3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM

peaKky M XUMHUYECKOrO PaBHOBECHS OT
Pa3NIUYHBIX (HaKTOPOB.

VY- VKE-1 - Ymers:
paccUMTHIBATh  TEIJIOBHIC
OLICHUBATh  BO3MOXKHOCTb  MPOTEKaHUS
XUMAYECKHX MPOIECCOB; IPOHU3BOIUTH
pacuetsl pH  pacTBOpoB  KHCIOT,
OCHOBaHM, COJIEH; paccTaBisATh
KOd(HUITUEHTHI B YpaBHEHUSX
OKHCITUTEILHO-BOCCTAHOBUTEIHHBIX
peaKLnii; paccuUMTHIBATH S1C
rajlbBAaHMYECKUX DJIEMEHTOB.

B- YKE —1 - Buanerts:

METOJaMHU XUMHYECKOTO aHaJIn3a;
TEXHUKOM IOCTaHOBKHU busuKo-
XHUMHAYECKOTO IKCIEPUMEHTA;
CIOCOOHOCTBIO TEOPETUUYECKOTO
OCMBICIICHUSI XHUMHYECKHMX U (PUZHKO-
XUMUYECKUX SIBJICHUIA; criocobamu
MPOBEICHUS] CaMOCTOSTENIHOTO  IOMCKa
XUMHUYECKOU nHpopmaru C
WCMOJIb30BaHUEM PA3IMYHBIX HMCTOYHUKOB
(HayYHO-TIOMYJISIPHBIX W3IaHUH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX,pPECYpCOB
Internet).

3pdeKTel H

4. BOCIIUTATEJIbHBINA MOTEHIUAJ IUCIHUATLIIMHBI

Hanpagienusi/uenn |

3a1a4y BOCIUTAHUSA

‘ BocnurareabHbINH NOTEHINAJ JACHUILINH
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BOCIIMTAHUA (xop)
HNHTeniekTyalbHOE - opmupoBanue Hcnonb3oBanne BOCIUTATEIHLHOTO
BOCIIMTaHHE KyJIbTYPbl YMCTBEHHOTO  NOTEHLHUANA JUCIHUILUIMH TYMaHUTAPHOTO,
tpyna (B11) €CTECTBEHHOHAYYHOT O,
o0menpogecCHOHAIBHOTO U
po(heCCUOHATTBHOTO MOIYIIS JUIst
(hopMupoBaHUs KYIbTYPbl YMCTBEHHOTO
TpyJa MOCPEICTBOM BOBJIICUCHHUS CTYICHTOB
B yueOHbIE HCCIeI0BaTEeIbCKUE 3aJaHus,
KypcoBbIe pabOThI U Jp.
IpodeccuonanbHoe u - hopMupoBaHue Hcnonp3oBanne BOCIUTATEIBHOTO
TPY/AOBOE BOCIIMTAHUE  KYJIBTYphl MOTEHIIMAJA M0 JUCIUTUTMHAM,
HCCIIeI0BATENLCKOM 1 MPeIyCMAaTPUBAIONIUM KypCOBBIC PabOTHI
WH)XEHEPHOM (mpoekTsl) miist GOPMUPOBAHKS HABBIKOB

IIpodeccnonannHoe
BOCIIUTAHUE

nesrenbHOocTH (B16)

- ¢popMupoBaHue
HAy4HOTO
MUPOBO33PEHUS,
KYJIbTYpPbI IOUCKA
HECTaHJapPTHBIX HAYYHO-
TEXHUYECKUX PEIICHUN,
KPUTHYECKOTO
OTHOIIEHHUS K
HcCIe0BaHUSAM
JDKEHAY4YHOT'O TOJIKA
(B19)

BJIAJICHUS O9BPUCTUYECKUMH METOJAMU
IIOMCKA U BBIOOPA TEXHUUECKUX PELICHUH B
YCIIOBUSX HEOIPEICIIEHHOCTH Yepe3
CIELIMAJIbHBIC 3a/1aHUsl C UCIIOJIB30BAHUEM
IIPOrPaMMHBIX ITAKETOB.

1. Mcnionp30BaHue BOCIIUTATENBHOIO
NOTEHIMAJIA JUCLHUILINH,
npo¢eCCUOHATBLHOIO MOAYIIS IS

- (hopMupoBaHUS TOHUMAHUSI OCHOBHBIX
HPUHIMUIIOB ¥ CIIOCOO0B HAYYHOT'O O3HAHUS
MUpa, pa3BUTHUS UCCIENOBATEIILCKUX KAaYECTB
CTYJEHTOB ITIOCPEICTBOM HUX BOBJICUCHMUSI B
UCCIIEOBATEIBCKUE KYPCOBBIE IPOEKTHI.

2. Mcnionp30BaHKuEe BOCIIUTATEIBHOTO
NOTEHIMAJIA TACIHILINH
npogecCUOHATBHOI0 MOAYJIS IS
(hopMUpPOBaHUSI KPUTUYECKOTO MBIILIJICHHUS,
YMEHUS pacCMaTpUBaTh Pa3INYHbIC
HCCIEA0BAHUSA C YKCIIEPTHOMN MO3UIUN
HOCPEJCTBOM OOCYKJIEHHS CO CTyJeHTaMHU
COBPEMEHHBIX HUCCIIEA0BAHUMN, HCTOPUIECKUX
IIPEANOCHUIOK MOSBJICHUS T€X MU UHBIX
OTKPBITHHA U TEOPHH.

5. OFBbEM JUCIUAIIJIMHBI B BAYETHBIX E/IMHULAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINUXCS C MPENNOJABATEJIEM (ITO BUJIAM 3AHATHIA) U HA
CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

KosnuyecTBo yacoB Ha BuJ padoThl 10

cemMecTpam:
Bun pa6orsl
Ne 1 Ne 2 Bcero
KonTakTHas padora o0y4yaromuxcs ¢
npemnoaaBarTejieM

AyIuTOpHBIE 3aHATHS (BCET0) 32 48 80

B ToM uucne:
JeKyuu 16 16 32
NPAKmuyecKue 3aHamusl 16 16 32




1aO0pamopHvle 3aHAMUSL 16 16 32
IIpomexyTOUHASI ATTECTALUSA
B tom uncre:
3auem +
Ox3amen 36 36
CamocTosiTeJibHasi padoTa 00y4YarIuxcst 24 24 48
Bcero (4achi): 108 108 180
Bcero (3aueTHble eTHHHUIIBI): 2 3 5
6. COAEP)KAHUE JAUCHUIIJINHBI, CTPYKTYPUPOBAHHOE no TEMAM

(PA3JIEJIAM)

AKAJIEMUYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHUIA

C VYKA3ZAHMEM OTBEIEHHOI'O HA HHUX KOJHMYECTBA

6.1. Pazoenvl oucyuniunvl u mpyooemKoCcms no 8UOAM YHEOHbIX 3AHAMUL (8 AKA)EMUYECKUX YACaX)

Henensn HaumeHoBaHue pa3jaesia /TeMbl Buabl yueOHbIX 3aHATHH, BKJIOYAS
AUCHHUILIMHBI CaMOCTOSITEIbHYIO Pa0oTy 00y4aroIuxcs U
TPY/10€MKOCTh
(B yacax)
Jek IIp Jlad | Bueayn | CPO
1-2 1. OcHOBHBIE MOHATHSI B XUMUH 2 2 6 2
3-8 2. XuMHU4YecKasi KHHeTHKA U XUMHU4YecKoe 6 2 10
paBHOBecHe
3-6 XuUMHYecKasi KHHETHKA 4 2 4 5)
7-8 XHUMHYECKOE PABHOBECHE 2 2 5
9-16 3. PacTBOpBI 10 2 6 12
9 PactBopbl. O61ne cBOiiCTBa pacTBOPOB. 1 2 4
10 PacTBOpBI HEIEKTPOIUTOB. 2 4
KoJiraTuBHbIC CBOCTBA PACTBOPOB.
11-16 | Uctunnusle pactBopsl. O0mIME CBOWCTBA 7 4 6 4
pacTBOPOB 3JIEKTPOJIUTOB. PaBHOBECHS B
BOJIHBIX PAaCTBOpaXx AJIEKTPOJIUTOB
Hroro 3a I cemectp 16 16 16 24
1-4 4. OcHOBBI XUMHUY€ECKOH 5 4 4 6
TEPMOAMHAMHUKH
1 OcCHOBHBIE TIOHATHS U ONIPENETICHUS 2 1 2
XUMHUYECKON TePMOJIMHAMUKH.
2-3 Tepmoxumusi. 2 2 4 2
4 CamMonpoun3BoJbHBIE U 1 1 2
HECaMOITPOU3BOJILHBIC ITPOIIECCHI.
Kputepun paBHOBecHs U HapaBICHUS
CaMOIIPOM3BOJILHOTO TIPOTCKAHUS
IPOIIECCOB.
5-8 5. OCHOBBI YJIEKTPOXHUMHH 3 4 4 8
5-6 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 2 2 4
PCaKIMU B pPaCTBOPAX.
7-8 DnekTpoxumuueckue mnpoueccsl. Kopposus 2 2 2 4
METAJIJIOB U METO/JIbI 3aIIUTHI OT KOPPO3HH.
9-14 6. CTpoeHue BemecTBa 1 XUMHYeECKast 7 6 4 8
CBSI3b
9-10 CtpoeHne aToMa 2 2 2
11-12 [lepnonnueckuii 3aKOH U IEPUOIUYECKAsT 1 2 1




cHCTeMa XUMMHYECKUX 3aeMeHToB J[. 1.
Menpeneesa.
12-13 | Xumuyeckas CBsI3b U MEKMOJICKYIISIPHBIC 2 2
B3aMMOJICHCTBHUS
14 CtpoeHue BemecTBa U ero arperaTHoe 1 1
COCTOSTHUE
14 KommiekcHble coeuHEHNS 1 2 4 2
15-16 7. AucnepcHble cucTeMbl. Koyutonanbie 2 2 4 2
PacTBOPHI.
15 JlucriepcHbIE CHCTEMBI. 1 2 4 1
16 Kommonnneie pactBopsl. OcoOeHHOCTH 1 1
CBOICTB BBICOKOJIUCIIEPCHBIX CHCTEM.
Uroro 3a 11 cemectp 16 16 16 24
Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3auamus / cemunapwl, Jlab — nabopamopnvle 3anamus, Breayo —
sHeayoumopHas Koumakmuas paboma, CPO — camocmosamenvnas paboma obyuarowuxcsa, I —

npakmu4eckas no020moeKd.
6.2. Conep:xanue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 0 pa3jejaM (TeMaMm)

Jlexkyuonnwiii Kypc

Conepxanue
HanmenoBanme pa3znena / AP

Henensn
TeMbI JUCIUIIJINHBI

Cemectp |

1-2 1.0cHoBHbIE IOHATHS B CocraB aTtoma. DieMeHTapHble yacTulibl. CocTaB siipa aToma.
XUMUH Xumuueckuil aneMeHT. M3otonel. Monsl. OCHOBBI aTOMHO-
MOJICKYJIIPHOTO Yy4eHusi. Macca atroMoB. ATOMHasl €IUHUIIA
Mmaccel. OTHocuTenbHass aTOMHasg Macca. Macca MOJIEKYIlL.
OTtHocuTenbHasE MOJIEKyJsipHast Macca. KonndecTBo BemiecTsa.
Moss. Uncno ABoraapo. MomsipHast Mmacca. MoJsIpHBINH 00BEM.
OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBl XUMHUHU. 3aKOH
COXpaHEHMsI MacChbl. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH
MPOCTBIX OOBEMHBIX OTHOIIEHUH. 3aKOH COXPAHEHUS YHEPTHH.
3aKOHBl  Ta30BOTO  COCTOSHMSA. XUMHUYECKHE  PEAKIMH.
Knaccudukanus xumudyeckux peakuuil. Pacu€rHble 3amaun Ha
MIOHSITHE MOJIb, Ta30BbIE 3aKOHBI, 10 YPAaBHEHUSAM XUMHUYECKUX
peaKuui.

3-8 2. XuMHU4YecKasi KHHeTHKA U XMMHYecKoe PaBHOBecHE

3-6 XuMnyeckasi KHHETUKA ['omoreHHble M reTeporeHHsle peakuun. HeoOGpaTumbie
peakuuu. CkopocTh Xxumuueckor peakuuu. OCHOBHOM
noctynar kuHeTuku. KoHcranTa ckopoctu peakuuu. [lopsmok
peakuuu.  OJEMEHTapHble  peakuuh.  MOJIEKYyJIIpHOCTh
XUMHUYECKON  peakuumu. 3aKkoH  JEeHCTBUS  Macc i
AJIEMEHTAapHONM XMMHMYECKOW peakuuu. Peaknum HyneBoro u
[epBOro mnopsAaka. PaauoakTWBHBIN pacnaj, Kak peaklus
nepBoro mnopsaka. Ilepmon mnonypacnmama. KuHernueckue
ypaBHeHHd U pacderbl. CloXHBIE peakuuu. MexaHusm
XAMHYECKOM peakiuu. JluMutupyromas craguds Mpolecca.
3aBUCHUMOCTb CKOPOCTH PEaKUUU OT TeMIEpaTypbl. DHeprus
aktuBaiun ¥ kodpdunuent Baut-T'odpda. VpaHenue
Appennyca. IlpaBuno  Baur-I'opda.  Dueprernyeckas
quarpaMma xuMmudeckoi peakimu. Karanmus. MlHrnbupoanmue.




['eTreporennsie XUMHYECKHE peaKkIuu. Kuneruka
TeTEPOreHHBIX PEAKIIUM.

7-8

XHUMHUYECKOE paBHOBECHE

XUMHYECKOE PAaBHOBECHE KaK YAaCTHBIA CIydaid oOIei
npobnemsl paBHOBecus. OOpaTHMble XUMHUYECKHE PEAKIIHH.
Kunerndeckuii BbIBOJI 3aKOHA JEHCTBYIONIUX MacC 00paTUMOM
XUMHUYECKON peakuuu. KoHCTaHTa XMMUYECKOr0 PaBHOBECHS.
BinusHne uW3MEHEHHs BHEIIHUX YCIOBUUM Ha IIOJOKEHHE
XUMHUYECKOTO  paBHOBeCHsl (KOHLIEHTpaIus JIaBJICHUE,
TeMIlepaTypa, KaTajlu3aTop). [Tpunmun  Jle-Illatenbe.
Tumnosele 3a71a4l HA XUMHUYECKOE PABHOBECHE.

9-16

3. PacTBOpBI

PactBopsl. OO1ue cBoiicTBa
pacTBOpOB.

PacTBopeHne Kak  CIOXKHBIH  (PU3UKO-XMMHUYECKHIMA
npomnecc. ConbBatarust (ruaparaius). CoibBarbl (THAPATHI).
Kpucramnoruaparsl. TepMoauHaMuKa Mporecca pacTBOPEHUs.
W3meHeHne HSHTaIbIMM M SHTPONMH IPU  PACTBOPEHUMU.
Knaccudukanus pactBopoB. VCTUHHBIA W KOJUIOWIHBIN
pactBopbl. KOHIIEHTpUPOBaHHBIN U pa30aBICHHBIN PaCTBOPHI.
Hacpiuennslii  pactBop.  PactBopel  21€KTpOJIMTOB U
HedNIeKTponuToB.  CrmocoObl  BBIpaKEHUS  KOHIEHTpPALUU
pacTBOpoB. MaccoBasi, MosibHasi, 00bEMHAsT A0u. MossipHas
KOHIIEHTpaIus, HOpMalibHas (3KBUBAJICHTHAs) KOHIICHTPAIHSI.

10

HcTHHHBIE PaCTBOPBI.
PazbaBiieHHBIC paCTBOPHI
HEIJICKTPOIUTOB

PactBopuMoCTb BEIIICCTB. Koaddunuent
pacTBOpUMOCTH. PaCTBOPUMOCTD I'a30B, JKUAKOCTEN U TBEPBIX
Teq.  Mogens  uaeanbHOro  pactBopa. 3akoH  ['eHpu.
Konmnurarususie  cBoiicTBa  pacTBOpoB. 3akoH  Payms.
W3meHenue TemmepaTyp KHUIEHUS U 3aMep3aHUsl PACTBOPOB.
DO0yJUTMOCKONIUYECKasT M KPUOCKOMHMYECKass TOCTOSHHBIC.
Ocmoc. Ocmotmueckoe  naBieHue. OOpaTHBIE  OcMoOC.
VYpauenne  Bant-TI'odda. KosumnraruBueie CBONCTBA
PacTBOPOB AJIEKTPOJUTOB. M30TOHNYECKHIA KOIPDHUITUCHT.

11-16

HctrHHBIE paCTBOPEI.
CaolicTBa pacTBOpOB
3JEKTPOIUTOB. PaBHOBECHS B
BOJHBIX PacTBOpPAxX
JJIEKTPOJINTOB

CBoiicTBa pacTBOPOB JIEKTPOJUTOB U JIEKTPOJIUTHYECKAS
aucconuanus. MexaHu3Mbl AIEKTPOJIUTUYECKON AUCCOLMAIIIN
U COCTOSIHME HOHOB B pactBope. CunpHble U cialObie
AIEKTPOJIUTHI. Crenenb JIMCCOIAIUU. Koncranra
Jucconuanuu. Jlucconmanust KUCIOT, OCHOBAaHHWM M COJICH.
3akon pasbaBnenus OctBanbaa. /Jluccoumanusi  BOABI.
Boaopoanblii M TUAPOKCHIBLHBIA MOKa3aTreJu. Pacuérsl
BOJIOpoJHOTO mokazarens (pH) pacTBOpOB CUIBHBIX U ClHa0bIX
KHUCJIOT U1 OCHOBaHUU.
PacrBopumocTh MaJIOPACTBOPUMBIX BeIIEeCTB.
[IpousBenenue pactBopuMocTu. Pacuérel pacTBOpUMOCTH U
MPOU3BENICHUS PACTBOPUMOCTU MalOPaCTBOPUMBIX BEIIECTB.
BrnusiHre MOCTOPOHHUX BEHIECTB HAa PACTBOPUMOCTH. DPdeKT
00111ero uoHa.
OO0OMeHHBbIe peakluu B pacTBopax. Peakiuu ¢ o0pa3oBanueM
0CaJIKOB MaJIOPACTBOPUMBIX BEIECTB, CIA0BIX IIEKTPOIUTOB,
ra3oB, OIpEJCICHUE HAMpaBICHUS TPOTEKAHUS PEeaKIHil
MOHHOTO OOMEHa.
I'mapoan3 couseii. Hanrcanue peakuuii runponn3a. CreneHb
TUAPOIN3a W KOHCTaHTa ruaponusa. Pacuér pH pactBopoB
coseir. DakTopel, BiHsOmMEe Ha TUAPOIN3. COBMECTHBIN
TUAPOIN3 ABYX cosieil. TUmoBble 3a1a4u.

KoMmmuiekcHble coeIMHEeHHU; HOMEHKJIaTypa,
XapaKTEePUCTHKA YCTOWYMBOCTU. 3aJlayd Ha PaBHOBECHE MPHU




| JUCCOIMAIIMN KOMIUIEKCHBIX COETUHEHNI

2 cemecTp

4. OCHOBBI XUMHY€eCKOH TEPMOIMHAMUKH

OCHOBHbBIE OHATHS U
ONPEACIICHUS XUMHYECKON
TEPMOJIMHAMUKH.

OCHOBHbIE TIOHATUS W ONPENENECHUS XUMHUYECKOU
TepMOJMHAMUKU. W301MpoBaHHbBIE, 3aMKHYTBIE, OTKPBITHIE
CUCTEeMBI U UX OKpykeHue. [lapameTpsl cOCTOSTHUS U PYHKIIMH
COCTOSTHUSI TEPMOJAMHAMHYECKON cucTembl. PaboTra u Teruiora.
H3oxopHble, n300apHble, HU30TEpPMUYECKHE, aauadaTHUYECKHe
npoueccol. llepBoe Havanmo TEpMOAMHAMUKH. OHTAIBIIUSL.
BuyTpeHnHss dHeprusl.

Tepmoxumus.

Tepmoxumus.  TemmoBble  3(QeKTbl  XUMHUUECKUX
peakuuii. 3akoH ['ecca W clenCTBUSA W3 HEro. DHTAIbIUA
oOpa3zoBanusi U cropanus BemiecTB. CTaHIAPTHOE COCTOSHHE
BenlecTBa. Pacuyér TemnoBbiX 3pPEeKTOB XUMUUECKUX PEaKIIU.
3aBUCUMOCTh TEIIOBBIX 3((eKkToB OT TemmepaTypsl. 3aKOH
Kupxroda.

Camonpou3BoJIbHBIE U
HECaMOIIPOU3BOJILHBIE
npoueccsl. Kpurepun
paBHOBECHSI U HAIIPABIICHUS
CaMOTIPOM3BOILHOTO
MPOTEKAHHUS MTPOLIECCOB.

CaMomnpoun3BOIbHBIE M HECAMOTIPOU3BOJIBHBIE MTPOIECCHI.
Oco0OeHHOCTH  CaMOMPOM3BOJIBHBIX  MPOLIECCOB,  IMOMCK
KPUTEPHsl  TPOTEKAHUS  CAMOIPOHM3BOJBHBIX  IPOIIECCOB.
Outponusi. TepMoaumHamMHuueckas BEpPOATHOCTb. YpaBHEHUE
bonbumana.  3aBUCHUMOCTh  SHTPONMM OT  TEMIIEpaTyphl,
JaBJIeHUs, 00bEMA CHCTEMBI, CIIO)KHOCTH CTPOEHUS MOJIEKYI.
V3MeHeHre SHTPONUYU TP MPOTCKAHUH XUMUYECKUX PEaKIIHi
u npu ¢azoBeix mnepexonax. Kpurepuu paBHOBecus U
HANpaBJICHUSI CAMOIPOM3BOJIBHOTO TPOTEKAHUS IIPOIIECCOB.
Ouneprus [u66ca ([JG). Kpurepuili  ocymiecTBUMOCTH
XUMHUYECKOTo Tporecca. JHepruss [mbOca W HampaBicHHE
XUMHUYECKOTO  Mpoliecca. BnusHue  SHTAIBNUWHOTO U
SHTPONMIHOTO (AKTOPOB HA HAMPABICHHE MPOTCKAHUS
mporecca. OHeprusi ['ubGbca oOpazoBanus BemiectB. [1G
00paTHMBIX M HEOOPATUMBIX PEAKIMA. YpPaBHEHHE H30TECPMBI
XxuMHuueckoi peakiuu (ypaBHenue Bant-I'odda). Pacuérer G
XAMHYECKHX PEaKIUM.

5-8

5. OCHOBBI YJ1eKTPOXMMHH

5-6

OKHUCIIUTETBHO-
BOCCTaHOBUTEIbHBIC PEAKIINH
B pacTBOpax.

Oxucnurens. BoccranoButens. CocTaBiieHne ypaBHEHUIN
OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi METOAOM
3NIEKTPOHHOTO OalaHca ¥ METOI0M Homypeakiuid. CTeneHs
OKHCIIEHHs aTOMOB B MoJiekyJie. [IpaBuina onpeaeneHus
CTETIEHU OKHCJICHHUSI aTOMOB B MOJIEKYJIaX M B CIIO)KHBIX HOHAX.
3aBucumocth OBP oT xapakrepa cpeabl Ha npumepe
IepMaHraHaTa KaJus U nepokcuaa Bogopona. Knaccuduxanms
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH.
MexMoneKyasipHbIe, BHYTPUMOJIEKYIISpHBIE peakiun. Peakim
JUCTIPOTIOPIIMOHUPOBaHUA. TUITNYHBIE OKUCTUTENH U
BOCCTAHOBHTEIIH.

7-8

DIEKTPOXUMHUYECKHUEC
MPOIIECChI

JIBOMHOHN »ANEKTpUYECKUN CIoM. DJIEKTPOAHBIA IMOTEHIUAI.
CraHgapTHbIA ~ BOJOPOAHBIA  AJEKTpoA. ['ambpBaHWYECKUU
anemeHT. DJIC. Csa3p DJIC u usmenenus suepruu [ ud6ca. Psn
HampsDkeHud MetauioB. Hampasnenume mnportexkanns OBP.
DNEKTpOIu3.

9-14

Koppo3sust metanios u
METO/TbI 3aIIUTHI OT
KOPPO3HH.

KOppO3I/I$I MCTAJIJIOB U METO/bI 3allTUTHI OT KOPPO3HHU.




9-10

6. CTpoeHNe BelleCTBA 1 XMMHYeCKas CBI3b

11-12

Crpoenue atoma

DJIEKTpOHHOE CTpoeHue aroma. llepuoguyeckuii 3akoH U
MEpUOIMYECKasl CHCTeMa XUMHYeckux anemeHtoB [[.W.
MenneneeBa. CBs3b CTpoeHUS € (PU3HMUECKUMH CBOHCTBAMHU
BEIIECTBA.

12-13

[Tepuoanueckuii 3aKOH U
MepUoInYECcKas CucTeMa
XUMUUYECKuX 3yiementoB J[.1.
Menneneena.

[TepnoanuHOCT, B M3MEHEHUH 3JIEKTPOHHBIX KOH(UTyparuii
atoMoB. Ilepmonmyeckuii 3akoH. Ilepmonmyeckas cucrema
XUMHUECKUX 3J€MEHTOB. CTPYKTypa NEpUOANYECKON CUCTEMBI
U €€ CBA3b C DJIEKTPOHHOU CTPYKTypou atomoB. Ilepuonsl u
rpynnsl.  KopoTko- ¥ JIMHHONEPUOAHBIA  BApUAHTHI
nepuoguueckod Tabmuubl. IlepuoAnYHOCTE B M3MEHEHUM
BEIIMYMHBI pAAUYCOB, OHEPIUM MOHU3ALUHU, CPOACTBA K
JJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTH aTtoMoB. [lonoxenue
XUMHUYECKOTO IJIEMEHTa B IEPUOJMYECKOW CHCTEME Kak €ro
IJIaBHAsl XapaKTEPUCTHKA.

14

XuMu4yeckas CBA3b U
MEXKMOJIEKYJISIPHbIE
B3aUMOIEHCTBUS

XUMHYECKasT  CBSI3b.
CTPOEHUSI  MOJIEKYIL.
ruOpuAn3aIHH.

Ornpenenenue
Merton

IIPOCTPAHCTBEHHOTO
I'mmnecnn w Teopus

14

CrpoeHue BeliecTsa u ero
arperaTHoe COCTOSIHUE

ArperatHple  COCTOSHHSI ~ BEIIECTBA: TBEPAOE, JKUIIKOE,
razoobpaznoe. Kpucrammmyeckoe u amMoppHOE COCTOSHUS.
Kpucrammmaeckast penierka, 1eeKThl CTPYKTYPHI.

15-16

7. Incnepcublie cucrembl. Kossionanbie pacTBopsl.

15

JlucniepcHbIE€ CUCTEMBI.

Krnaccudukanus JIACTIEPCHBIX CHUCTEM. [TonsTus
reTeporeHHOCTh W JUCHEpPCHOCTh. CmocoObl  MONTy4YeHUS
BBICOKOJIUCIIEPCHBIX CUCTEM. MeETOapl IUCIEPTUPOBAHUS H
KOH/JICHCALIUH.

16

Konnouanslie pacTBOpHlL.

OcoOeHHOCTH ~ CBOICTB  BBICOKOJMCIEPCHBIX
OcoOenHocTH  onTHYECKHX CBOMCTB. Oddext Tunnmans.
PaneeBckoe  paccessHue B KOJUIOMIHBIX  pacTBOpax.
KonnuraruBable CBOICTBA. DNEKTPOKMHETUYECKUE SIBICHUS.
Onektpodope3.  DIEKTPOIHAOOCMOC.  ArperatuBHas U
CEMMEHTAllMOHHAsA YCTOMYMBOCTh KOJUIOMJIHO-TUCIEPCHBIX
cucreM. Koarymsamus u koanecueHuus. JlumopoOGHbie 301H.
[lonsitue wmunemna. IlpaBuno Ilanera-®dasnca. CtpoeHue
munesbl. Cocrabiienne Gopmyinbl Muneiuisl. Ctpoenue JI9C.
Mexdaszublii 1 13eTa— (3MEKTPOKUHETUUECKUN) TMOTEHIIUABI.
YceTonunBOCTh KOJIJIOMIHBIX pacTBOpOB. @DakTopsl,
00yCIIOBIMBAIOIINE YCTOMYHUBOCTh KOJUIOMJIHBIX PacTBOPOB.

ITpaBuno lynene — Napau. [opor koarynsiuum.

CUCTEM.

HpakmuquKue/cemuHapCKue 3AaHAMUA

Henenn

HanmenoBanme pa3snena /
TEMbI AUCHUIIJIUHbI

Conep:xkanue

Cemectp 1

1-2

1.OcHOBHbBIE IOHATHS B XHMHUH

1-2

OCHOBHBIC TOHITHUS B XUMHHU

Uucno ABoraapo. Berrcienue maccbl aTOMOB M MOJIEKYI. MoOJb.
I"a3oBblIe 3aKk0OHBI: 3aK0H /[[anbToHa, 3aKOH ABOraspo, ypaBHEHUE
MenneneeBa-Knaiineporna. Mosipabiii 00beM.
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3-6 2. XuMH4YecKasi KHHeTHKA M XUHMHYeCKoe paBHOBecHe
Kunernka xummndeckux peakuuii. CKOpocTb XMUMHUYECKHUX
3-4 XuMH4YecKasi KHHETHKA .
peaxiuii, 3aBUCUMOCTb OT KOHIIEHTPALIMU U TEMIIEPATypBhI.
DHeprust akTUBaIMu. XUMUYECKOE PABHOBECHUE, CIIBUT
5-6 XUMUYECKOE PAaBHOBECHE
xumuyeckoro pasHoBecus. [Ipunnun Jle Hlarense. KaTanus.
7-16 3. PacTBOpBI
PactBopb1. OBiHe CBOTiCTBa MaCCOBaﬂU JI0J15, MOJISIPHAs ¥ HOpMaJibHasi KOHICHTPAIIUH;
7-8 PACTEOPOB. B3aMMHBIN NIEPEXO0]T OT OJHOTO CIOCO0a BhIPAKEHUS
COJIEp>KaHusl PACTBOPEHHOTO BEIIECTBA K IPYTOMY.
VICTHHHbIC PACTBODE. PactBopumocTs BemectB. Koaddumment pacTBOpUMOCTH.
CBojicTBa PacTBOPOB [Tpoussenenne pacrBopumoctu (I1P). Ocaxxnenue u
9-16 5IeKTPOITHTOB. PABHOBECHS B pacTBopeHue KpucramuioruapaToB Koncranra u cTenesnb }
BOJHBIX PACTBODAX nucconuanuu. MlonHoe mpoussenenue Boibl. Bogopoaubrit
SICKTPOIHTOB nokasarens (pH). Pacuer crenenu nuccounanuu u pH
pPacTBOPOB cIA0BIX ANEKTPOIUTOB. bydepHbie pacTBOpEI.
Cemectp 2

1-4 4. OCHOBBI XMMHYECKOIl TEPMOTHMHAMHUKH.

1-2 Tepmoxumus. Tepmoxumus. TemnoBsie 3¢ (HEeKThl XUMUYECKUX PeaKIuil. 3aKOH
I'ecca u cnencTBus U3 Hero. DHTANBIIUSA 00pa30BaHUS U
cropanus BemecTB. CTaHIapTHOE COCTOSIHHE BelecTBa. Pacuér
TEIJIOBBIX A(()EKTOB XMMHUECKUX PEaKIINil. 3aBUCUMOCTD
TeroBbIX 3G (ekToB oT Temneparypsl. 3akoH Kupxroda.

3-4 CaMornpoun3BOJIBHBIE U Kpurepuun paBHOBecus U HallpaBIEHUS CAMOIIPOU3BOJIILHOTO

HECaMOIIPOU3BOJIbHBIE nporekanus npoueccos. Dueprus ['u6oca (AG). Kpurepuit

nporieccol. Kpurepuu OCYIIECTBUMOCTH XMMHUYECKOTO Tporiecca. Dueprusi [ mboca u

paBHOBECHSI U HANIPABIICHUS HaIpaBJIeHHE XUMUYECKOTO Mpoiiecca. BiusHue SHTanbIUiHOTO

CaMOTPOU3BOJIBHOTO Y DPHTPOMHUITHOTO ()aKTOPOB HA HAIIPABJIICHUE IPOTCKAHUS

MPOTEKAHHUS MPOLIECCOB. npouecca. AG oOpaTuMbIX 1 HEOOpPATHUMBIX peakiuil. Y paBHEHUE
M30TEpPMBbI XUMUYecKoi peakiuu (ypaBHeHue Baut-I'odda).
Pacuérer AG xumudeckux peakiuii. Pacyer KoHCTaHTBI
paBHOBECHSI M3 TEPMOIMHAMUYECKHIX TAHHBIX

5-8 S. OCHOBBI JIEKTPOXMMHH

5-6 OxucanTensHO- CocraBreHre ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX

BOCCTAHOBUTEJIBHBIE PEAKIIUH B |peaKIuii METOI0M AJIEKTPOHHOTO OajiaHca U METOJ0OM
pacTBopax. nonypeakuuii. 3aBucumocts OBP oT xapakTepa cpessl Ha
TpUMepe MepMaHraHaTa KaJiusi ¥ IEPOKCUIa BOAOPO/A.
7-8 DNEKTPOXUMHUYECKUE DnexTpoaHbli noTeHan. CTaHaapTHBIA BOAOPOIHBIHA
MPOIIECCHI anektpon. ["aneBanudeckuit anement. DJC. Ceszp DJ1C u
n3MeHeHus sHepruu [ ub0ca. Psa HanmpspkeHnid MeTaoB.
Hanpasnenue npotekanuss OBP. Dnextponus.
Koppo3sus MeTannoB u METOJIbI 3aIIUTHI OT KOPPO3HH.
9-14 |6. CTpoeHuHe BelmecTBa H XUMHUYECKAasi CBSI3b

9-10 |Crpoenue aToma DNeKTpoHHOE cTpoeHue atoma. [lepuoanueckuit 3aKoH u
MEepUOINYECKasi CUCTEMA XUMUYECKUX demMeHToB [[. 1.
MenpeneeBa. CBsi3b cTpoeHUS ¢ (PU3HMUECKUMU CBOMCTBAMHU
BEIIIECTBA.

11-12 |[lepuonuyeckuii 3aKOH U
MepuoAnIecKas CucTemMa
XUMHUYECKUX d1eMeHTOoB J[. 1.
Menneneena.
13-142 |KoMIuieKCHBIE COSTMHEHUS Crpoenune KC. Xumudeckas cBsi3b. Homenkarypa.

(KC)

Hucconmanus KC. KoHcranTa HECTOMKOCTH.
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15-16 |7. IncnepcHble cuctembl. KoslstonaHbie pacTBophbl.

15-16 |KosouaHble pacTBOPHI. Crpoenune munesuibl. CoctaBiaeHne GopMysbl MULIEIUTBL.
Crpoenue JIDC. Mexdaszublii u 13eTa— (AIEKTPOKHHETHICCKU )
MIOTEHIMANBL. Y CTOMYMBOCTD KOJJIOUJHBIX pacTBOPOB. DakTOpHI,
00yCJIOBIMBAIOIINE YCTOHYUBOCTD KOJJIOUIHBIX PACTBOPOB.
IIpaBuino Hlyneue — 'apau. Iopor koaryssiuu.

Jlabopamopnvie 3anamus

Conep:xanue
Heeust HaunmeHoBanue pasaena /
TEMbI TUCHUIIJINHBI
1 cemecTp
1 1. OcHoBHbIE NOHATHSI B XHMHH
1-4 OcHoBHbIe OHATHS B XuMuu  |JlaboparopHast padota. «I[lomydenne u cBoiicTBa OKCHIIOB,
TUAPOKCHUIOB U COJieil. 3aBUCMOCTh OCHOBHO-KUCIIOTHBIX
CBOMCTB OKCHJIOB ¥ THIPOKCUIOB OT 1ojoxkeHus B [ICXDy.
Texnuka 6e3onacuoctu. [IpaBuia nmoBeAeHNUsI B XUMUYECKON
nabopatopuu. [IpaBumna BeINOIHEHUS U 3aIIUTHI PadOT.
OcHoBHbIe TOHATHSA B XUMUU. OCHOBHBIE KJIacChI
HEOPraHUYECKUX COCAMHEHUH.
JlaboparopHas pabota «TurpoBaHue pacTBopa ruApOKCUIA
HaTpPHsI pACTBOPOM COJISHOM KUCIIOTHI 3a/laHHOM
KOHIIEHTPALIUN.
OO6bemubIil ananu3. Konuenrpanuu (o, Cy, C,). OCHOBBI
00BEMHOT0 XMMHYECKOT0 aHanu3a [Ipurorosienue pacTBopoB
3aJaHHOM KOHIICHTPALHH.
5-8 2. XUMU4YeCcKasi KHHeTHKA U XMMHYeCKoe pABHOBeCHE
5-8 XHUMHYEcKash KHHETHKA JlaboparopHas padota «lccnenoBanne KWNHETUYECKUX
3aKOHOMEPHOCTEN pa3IoKEHUs] THOCEPHON KUCIIOTB»
9-16 3.PacTBOpBI
Uctunnsie pactBopbl. O6mue |Jlaboparopnas padota «BomopoaHsiil mokasarens. OnpeneneHue
CBOMWCTBA pacTBOPOB pH BOAHBIX pacTBOPOB (METO/ UHAUKATOPOB,
9-12 ANEeKTpoUTOB. PaBHOBECHS B |MHCTPYMEHTAJIbHBINA METOM)».
BOJIHBIX pacTBOpax
AJEKTPOJIUTOB.
JIaGoparopHas pabota «OOMEHHbIE peaKkIMM B pacTBOpaXx.
13-16 [IponsBeeHre pacTBOPUMOCTH. Y CJIOBHSI M HAIIPABIICHUE
POTEKaHMs Peaklii HOHHOTO OOMEHa /10 KOHIIay.
2 ceMecTp
1-2 3.PacTBOpBI | TaGoparopHas pabota « MAPOIH3 COTEit»
3-4 4.0CHOBBI XUMHYECKOI TEPMOIUHAMHKH
3-4 Tepmoxumus JlabopaTtopHas pabota «OmnpeneneHre TerIoBbIX 3G (HEKTOB
XUMHUYECKHUX PeaKIUil HeHTpann3auuu CUiIbHON KHCIOTHI
CHJIBHBIM OCHOBaHHEM U OTIpeieNIEHUE TEIJIOT PACTBOPEHUS
COJIEH B BOJEM.
5-8 5.0CHOBBI YJIEKTPOXUMHH
5-6 OxucnuTensHo- JIaGoparopHas pabota «OKUCIUTENFHO-BOCCTAHOBUTENILHBIE
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B |pEaKIIUU.
pacTBopax. Hanpasnenue nporexkanust OBP. Pacuer sneprum I'n66ca s




OBP.

7-8 DNEKTPOXUMHUECKHE JlaGoparopHas pabota «3yuenue pabotsl ['D ¢ pa3nuuHbIMU
MIPOLIECCHI METAITNYECKUMHU dJ1eKTpofaamu. V3yduenue paboTsl
KOHILEHTpanoHHOTro 'Oy,
9-12 6.CTpoeHue BelecTBa U JlaboparopHas pabota «KomIIeKCHbIE COeAMHEHUS.
XHUMHYEeCKasi CBA3b [Tonyuyenue KC, uccnenosanue coricts KC.
12-16 7. IucnepcHble CHCTEMBI. JlaboparopHas padota «Kosmouauslii pactBopsi»». [lomyuenue
Konionaublie pacTtBopsl. KOJUIOMIHBIX PaCTBOPOB U UCCIIEJOBAHHE UX CBOWCTB.

7.IEPEYEHb YUYEBHO-METOJAYECKOI'O OBECHEYEHUA JJIsI CAMOCTOSITEJIbHON
PABOTbBI OBYYAIOIIUXCA 11O JUCIUIIJIMHE
1. MeTtoanyecknue yka3aHUsl 1O OpPraHU3AalUU CAMOCTOATENBHON PadOTHI MO JUCHUILIHHE «XHMHUS,
YTBEp)KJICHHBIE OT/IeTIeHHEM OnoTeXHOIOoTuH, npotokon Ne 11ot 07.06.21 T.
2. Meroauueckne peKOMEHJAIMHU 10 BBIOIHEHHIO JJAOOPATOPHBIX Pa0dOT, YTBEPKICHHBIE OTICICHHEM
ouotexHonoruid, mporokoa Ne 11 ot 07.06.21 r.

8. ®OH/Jl OHEHOYHBIX CPEACTB UIs1 IPOBEJTEHUS TEKYIIEA U
IMPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIUXCA 11O JTUCHUIIJIMHE

8.1. Cs3b Mexnay popMupyeMbIMU KOMIIETEHIHAMH U (POPMAMH KOHTPOJISAA MX OCBOCHH S

2. XuMudeckas KWHETHKA 1
XUMHYCCKOC PAaBHOBCCHUC

OIIK-6- Cnocoben
WCTIOJIb30BaTh B
npodeccuoHaIbHON
JeSTeILHOCTH OCHOBHBIC
3aKOHBI (PU3UKU, XUMUH, HAYK
o 3emine u Ouoioruw,
MIPUMEHSATH METOBI
MaTeMaTHYECKOTO aHaju3a U
MOJIETTUPOBAHMS,
TEOPETHUCCKUX u
IKCIIEPUMEHTAIBHBIX
HCCIIEOBAaHUN, TpHUOOpeTaTh
HOBBIE MAaTeMaTUYEeCKHE U
€CTECTBCHHOHAYYHBIC 3HAHMUS,

WCIIONB3YS COBpEMEHHbBIE
oOpazoBarebHbIC u
nH(OPMAITMOHHBIE
TEXHOJIOTHH;

3-IK-1, VY-IIK-1, B-TIK-1-
Criocoben 000CHOBBIBATH
Hay4yHOE UCCIIeJIOBaHNE,
BBIOMPATH 00BEKT u
HCIONB30BaTh COBPEMEHHBIC
ououznueckue, ¢buzuko-
XUMHYECKUE W MEIHUKO-
OHOJIOTHYECKHE METO/IbI

Ne n/m KonTpoaupyemsie pa3aesnsl (TeMbl) NHaukaTop 10CTHKEHUS HaumenoBanue
AUCUUIIHHBI KOMIEeTeHLHH OLICHOYHOI'0 Cpe/CTBa
TeKyllel 1
NPOMEKYTOYHOH
arrecTanuu
Tekymas arrecranusi, I cemectp
1. 1.0OcHOBHEBIE ITOHATHS B XUMHH 3-OIlK-6, VY-OIIK-6, B —|Oyenounoe cpedocmeo Ne

3.1 u 3.2— konmponvuas
paboma;

Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHvIX
pabom.
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UCCIIEIOBaHHs,  TIPHMEHSTH
MCTOABI MAaTEMAaTH4YICCKOI'O
aHaIM3a, METOBI
CTaTUCTUYECKOH  00pabOTKH
pe3yJabTaToB  HAOJIOJCHHH,
MCTOABI IJIaHUPOBAaHUSA
IKCIICPHMEHTA;

3-I1K-5, V-IIK-5, B-IIK-5-
CriocobeH OpraHu30BBIBATH M
MIPOBOAUTH KOHTPOJIb
KayecTBa KITMHAYECKHUX
1a00paTOPHBIX
HCCIEI0BaHUI Ha
MpeaHATUTUYECKOM,
AHATMTHYECKOM u
IIOCTAHAJIUTHYCCKOM  JTallax
paspabaThIBaTh CTaHJAPTHHIC
OTIEPAIIMOHHBIE  TPOLETYPHI
10  KOHTPOJI  KayecTBa
KIIMHUYECKHUX JIA00pPaTOPHBIX
HCCIEIOBAHUM,
WHTEPIPETUPOBATH
pe3ynbTaThl
KayecTBa
HCCJICIOBaHU;
3-VYKE-1, V-YKE-1, B-YKE-
1- CnocobeH UCIOIb30BaTh

KOHTPOJIS
71a00paTOPHBIX

3HAHUSA €CTECTBEHHO-
Hay4YHBIX IACIUILINH,
MIPUMEHSATH METOBI
MaTeMaTHYeCKOIr0 aHajau3a U
MOJEJINPOBaHUS,
TEOPETUUYECKOTO 51
SKCIIEPUMEHTAIBHOTO
HCCIICAOBAHUS B

ITOCTABJICHHBIX 3aJa4ax.

3. PacTBOpBI

3-OIlK-6, VY-OIIK-6, B -
OIIK-6;

3-I1K-1, YV-IIK-1, B-TIK-1;
3-IIK-5, V-1IK-5, B-IIK-5;
3-YKE-1, V-YKE-1, B-YKE-
1.

Oyenounoe cpedcmeo
Ne3.3 — konmponvras
paboma;

Oyenounoe cpeocmeo Ne 4
— 3auuma 1a60paAmopHuIX
pabom.

IIpomesxkyTouHasi atTecTanus, 1 cemectp

3a49€T

3-0OIIK-6, V-OIIK-6, B —
OIIK-6;

3-IK-1, V-TIK-1, B-TIK-1;
3-IIK-5, V-IIK-5, B-IIK-5;
3-VKE-1, Y-YKE-1, B-YKE-
1.

Oyenounoe cpedcmeo Ne2

Tekymas aTrecTamus, 2 CEMeCTp

3. PactBOpEI

4. OCHOBBI XUMUYECKOU
TEPMOIUHAMUKHU

5. OCHOBBI 2JIEKTPOXUMUH

3-0OIIK-6, V-OIIK-6, B —
OIIK-6;

3-11K-1, V-IIK-1, B-IIK-1;
3-I1K-5, V-IIK-5, B-IIK-5;

Oyenounoe cpedcmeo
Ne3.4, 3.5— konmponvuas
paboma;

Oyenounoe cpeocmeo Ne 4
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3-VYKE-1, Y-VKE-1, B-YKE- |- 3awuma nabopamopnuix
1. pabom.
6. Ctpoenue BemectBa u xumudeckas |3-OI1K-6, VY-OIIK-6, B —|Oyenounoe cpedcmeo
CBA3b OIIK-6; Ne3.6, 3.7 — koumponvhas
7. luctiepCHbIE CUCTEMBI. 3-1IK-1, V-IIK-1, B-IIK-1;  |paboma;
Komnouueie pacTBOpHI. 3-1IK-5, V-IIK-5, B-TIK-5;  |Oyenounoe cpeocmeso Ne 4
3-VYKE-1, Y-VKE-1, B-YKE- |- 3awuma nabopamopnuix
1. pabom.
IIpoMe:kyTOUHAsI aTTECTALUS, 2 CEMECTP
DK3amMeH 3-OIlK-6, V-OIIK-6, B —|Oyenoynoe cpeocmeo Ne 1
OIIK-6;
3-1IK-1, V-IIK-1, B-TIK-1;
3-T11K-5, Y-IIK-5, B-TIK-5;
3-YKE-1, Y-YKE-1, B-VKE-
1.

8.2. TunoBbIe KOHTPOJIbHBbIE 32JaHNSl HJIU HHbIE MATePHAJIbl, He00X0AUMBbIE LISl OLleHKH
3HAHHUI, YMEHUI ¥ HABBIKOB, XapaKTePHU3YIOIIHUX 3Tanbl GopMUPOBAHUS KOMIIeTeH M

@DOH/]1 OLIEHOYHBIX CPEJICTB IO JUCIUILIMHE 00ECIIEUnBaET MPOBEPKY OCBOCHMUS ITIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs (KOMIIETEHINI U UX UHIUKATOPOB) MOCPEICTBOM MEPOIPUSITHI TEKYIIeH 1
IIPOMEXKYTOUHOM aTTECTallMU 110 TUCHUIUINHE.

OueHounble cpeacTBa npuseAeHsbl B [Ipunoxennn «PoH1 OLEHOYHBIX CPEICTBY.

Oyenournoe cpeocmeso Nel

BOTIPOCHI (331aHNUs) K 9K3aMEHY, 2 CEMECTp:

1. CocraB aToma. DJI€MEHTApHbIE YaCTUIbl. XapaKTEPUCTUKA AIIEKTPOHA, MPOTOHA, HEUTPOHA.
Xumnueckuit 3mement. M3oromnsl. MoHbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO y4deHusi. Macca aTroMoB.
AtoMHas enquHuLa Macchl. [loHsTHE KONTMUYeCcTBA BElIECTBA, MOJIb.

2. Crpoenue aroma. SnepHas monenb atoma.  KBaHTOBO-MEXaHUYECKOE ONMHUCAHUE CTPOCHHUS
aToma. KopryckyssipHo-BoJIHOBOM jyanu3m. OpOuTais.

3. DekTpoHHOE cTpocHHMEe atoma. KBaHToBble umcia N, |, M), Ms. 3HaueHue u (PU3HUCCKHI
CMBICJI. DJIEKTPOHHBIN CIIOM (YPOBEHB). DIEKTPOHHBIC TIOIyPOBHHU.

4. OnektponHas ¢opmyna. [IpaBuna 3anmoiHeHHUS 3JIEKTPOHHBIX opoutaneld. [Ipunnmn [laymum.
[TpaBuio ['yana. IlepBoe u Bropoe npaBuia KiieukoBckoro.

5. DNEKTPOHHOE CTPOCHHUE AaTOMOB W IEPUOJUYECKOEC W3MEHEHHE CBOWCTB XUMHYECKHX

snemeHToB. [lepuoanueckas cuctema JI.11. Menneneesa. S-, p-, d- u f- 3/eMeHTBI, UX PACIOIIOKECHHE
B [IEPUOINYECKON CHCTEME.

6. IlonnMaHne NMEPHOAMYECKOTO 3aKOHA C MO3ULMI COBPEMEHHBIX IPEACTABICHUN O CTPOCHUHU
aToMma. 3aKOHOM€pHOCTI/I N3MEHEHHS MeTaNIMYeCKUX W HEMETANIMYECKHX CBONCTB XHWMHUUYECKHX
3JIEMEHTOB B Iepuojax M rpynnax nepuoauueckoi cucremsl (I1C). 3akoHOMEpHOCTH B U3MEHEHUU
pamuycoB aToMoB 1 HOHOB B [1C.

7. DHeprusi MOHU3ALMH, CPOACTBO K JIEKTPOHY U 3NEKTPOOTPUIATENBHOCTh. 3AKOHOMEPHOCTH UX
W3MEHEHUS Y DJIEMEHTOB B MEPUOIAX U TPyMIax.

8. KoBaneHTHass xummu4deckasi CBs3b, €€ XapakTepucTuku. OOMEHHBIH M JOHOPHO-aKIIETITOPHBIH
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H.

9. Metoa BaJleHTHBIX CBsi3eii (0ocHOBHBIC mosioxkeHwus ). Kpusas E=f(r) monexy.

10.  TloHsATHS BaJIEHTHOCTH aTOMOB, BAJICHTHBIC JICKTPOHBI, CTENIEHh OKHUCIICHHS aToMOB. [IpaBuia

ONpCACIICHUA CTCIICHU OKHUCJIICHUA 3JICMCHTOB. BaneHTHOCT, aTOMOB B OCHOBHOM U B036Y)KlléHHOM
COCTOSIHHUAX.

11. OCHOBHBIC THIIBI XUMHYECKON CBS3H. 3J'ICKTpOHHaH npupona XUMHYECKON CBsI3U. OCHOBHBIC
XapaKTEPUCTHUKHU XHMHYCCKOM CBSI3H: OHEpIrusa CBA3W; [JJIMHA CBsA3U, HAIIPABICHHOCTL CBSA3H,
MOJIAPHOCTE CBA3W; HACBIIIAEMOCTD CBA3H.
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12. Bomoponnast cBsizb. DHEpPrusi BOJIOPOIHOM CBs3U. VI3MeHeHHne (U3MYECKUX CBOWCTB BEIIECTB
BCJIEJICTBHE 00pa30BaHMs BOAOPOAHBIX CBsizel. OCOOEHHOCTH CBOMCTB BOJIBI.

13. MexMmoleKkyaspHble B3aUMOJCHCTBUS M arperaTHOE COCTOSHHE BemecTB. ['a3o000pa3Hoe u
KOHJICHCUPOBAaHHOE COCTOSIHUE BEILIECTB.

14.  OcobeHHOCTH Ta3000pa3HOrO, KHAKOIO M TBEPIOrO0 arperaTHbIX COCTOSHUN BEIIECTBA.
CpaBHEHHE CBOMCTB TBEPIOTO KPUCTAIUIMYECKOTO M TBEPIOTO aMOP(PHOI0 COCTOSHUI BELIeCTBA.

15.  Kpucramisl. OCHOBHBIE THIIBI KPUCTATUNYECKUX PEIIETOK: aTOMHAs!, MOJIEKYJIIpHasi, HOHHAS U
MeTajndeckast. CBsi3b CTPOEHUS U CBOWCTB KPUCTAJIIIOB.

16.  DnekTpoOoTpHULIATENbHOCT, U OCHOBHBIE THIBl XUMUYECKOU CBsi3U. MloHHas cBsi3b. OCHOBHBIE
XapaKTEPUCTUKH HOHHOM CBSI3H.

17.  HampaBieHHOCTb XMMHUYECKHMX CBSI3€M U NPOCTPAHCTBEHHOE CTpoeHHE MoJjiekyis. KoHuenuus
rubpuan3ay opouTanei 1uist onpeaeneHus KoHGUrypamu MoJIeKkys (Ha mpuMepe aToMa yriieposa) .
18.  HampaBieHHOCTh XUMHYECKUX CBSA3EH U MPOCTPAHCTBEHHOE CTpoeHUe MoieKyll. OIeHKa yrioB
MeXy cBsI3AMU U hopMbl Mosieky. Meron ['minecnu fuia onpesenenus KOHQUTYpaluu MOJIEKYI.

19. MexMoneKyIsipHble B3aUMOJCHCTBUS: OPHEHTAIIMOHHOE, WHAYKIIMOHHOE, IHCIIEPCHOHHOE.
DHeprusi MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUSI.

20.  OcHOBHBIE KJacChl HEOPraHWYECKHX BEIIECTB: OKCHU[BI, KHCIOTHI, OCHOBAHHs, COJIH.
KuciioTHO-OCHOBHBIE CBOMCTBA OKCUIOB U TUIPOKCOCOEAUHEHUN S U P-3JIEMEHTOB B 3aBUCUMOCTHU OT
MIOJIOKEHUSL 3JIeMEHTOB B mnepuoauueckor cucreme [I.M. MenneneeBa. Cxema Koccensa. Cassp ¢
paauycamu U CTENEHSIMH OKHCIeHUsI. AM(QOTEpHbIE COSIMHEHHUS.

21. lanbBanmyeckue snemeHThl. DieMeHT [lanuansa-SAkoou. KoHleHTpalmoHHbie ralbBaHUYECKHUE
anemMenThl. Pacuer 3/IC u AG ranibBaHu4ecKuX 31eMeHTOB. CBUHIIOBBIM aKKyMYJISITOP.

22. Onektpon. JlBoiiHOW »snexkTpuyeckuid cioil. CTaHmapTHbBIE SJEKTPOAHBIC IMOTEHIIUAIBI.
CraHapTHBII BOJOPOIHBIN IEKTPOA.

23. CKopocTh XMMHMUYECKOM peakuMH. 3aKOH JeHCTBUS MacCc JUIsli HEOOpaTUMBIX PEaKIMM.
MexaHn3M XHMUYECKUX IPOLIECCOB. DIEMEHTapHas peakuus. MOJEKYIsIpHOCTh PEaKLMH, MOPALOK
XUMHYECKOW PEaKIUU.

24, Brnusinue TemmnepaTtypsl Ha cKOpocTh Xxumuueckoi peakiuu. [Ipasuno Baut-I'odda. DHeprus
aKTHUBALIMM. OHEpreTHdeckas cxema MPOTEKaHUS XHUMHUYECKOM peakuuu. OHIOTEPMHUYECKHE U
9K30TepMHUYECKUE peakiuu. YpaBHeHre Appennyca. Katanus. Iurubuposanue.

25. OOpaTumble XUMHYECKHE peakUuu. 3aKOH JeHCTBUS Macc nis oOpaTHMBIX pEeaKIMi.
KoncranTa paBHOBecus. DHepreTuyeckas cxema oOpaTUMOH peakluu. BiusHue u3MeHeHNs BHELITHUX
yCIIOBUM (KOHLIEHTpAllUK, JAaBJICHUS, TEMIIEpaTypbl. KaTajln3aTopa) Ha MOJOXKEHHE XUMHYECKOIO
paBHoBecus. [Ipunnun Jle-llarense.

26.  IlepBbIif 3aKOH TEPMOJUHAMUKH. DHTAIBIUSA ¥ BHYTpEHHsIsI dHeprusi. CTaHAapTHBIE YCIIOBHSL.
CranpiapTHas SHTaJIbINSA 00pa30BaHMs BEIIECTB.
27.  3akoH I'ecca m cienctBust u3 Hero. TerutoBod 3(Pp@eKT XMMHYECKUX peakuuidi u (Ha3oBBIX

nepexonoB. Pacuér temnoBbiX 3()h(HEeKTOB (U3MKO-XMMHYECKHX MPOLIECCOB M3 CTAaHAAPTHBIX TEIUIOT
o0OpazoBaHus.

28.  Owutponusa. TepMmonnHamuueckass BEpOSTHOCTb. YpaBHeHHE bonbliMaHa. DHTpomus, Kak
GyHKIUS TemmepaTypsl, JaBieHHs, 00bEMa, (Pa30BOro COCTOSHUS BEIECTBA, CTPOCHHS] MOJEKYIL.
M3MeHeHne SHTPOIUH MTPU XMMUYECKHUX U (Da30BBIX MPEBPAIICHUSAX.

29.  Dmueprus ['mb0ca. YcioBuS CaMONpPOHM3BOJIBHOTO MPOTEKAaHHWS HEOOPATUMBIX XHMHYECKUX
polreccoB. BinsgHue remMneparypsl.

30. Ouneprusa ['m06ca nns oOpaTUMBIX XUMHYECKHX peakiuil. CBs3b ¢ KOHCTAHTOW PaBHOBECHS.
VYpasuenue Baut-I'odda.

31. PactBopbl. Kiaccudukanust pactBopoB. TepmoanHamuka mporecca pactBopenus. [loHsitue
UJIEAIBHOT'O pacTBOpa.

32.  CrocoObl BBIpaKEHHSI COCTaBa paCTBOPOB: MAacCOBasi M MOJIbHAS JTOJIM; MOJISIpHASI, MOJISUTBHAS 1

HOpMaJlbHasi KOHLEHTpauuu. CBsA3b MEXIY MOJISIPHOM KOHIIEHTPAllME M MacCOBOHM JOJIeH, MEXIy
MOJISTTBHOW U MOJIAPHOM KOHIEHTPALHUEH.

33. [TonsTHe »SKBHUBaAEHT, (DAKTOpP OSKBUBAICHTHOCTH, JKBUBAJECHTHOE YHCIO, JKBUBAJCHTHAS
Macca, 3aKOH OJKBHBaJICHTOB. [IpaBuna ompeneneHuss (akTopa SKBHUBAICHTHOCTH JJIA KHCIIOT,
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OCHOBaHUWH, OKCHJIOB, COJICH, JUIsI XMMHYECKHUX 3JIeMEHTOB. Pacuer (akTropa 3KBUBAJICHTHOCTH ISt
okcunutens u Bocctanosutelsi B OBP.

34. PactBopbl  25IeKTpOIMTOB.  DJeKTpoiuTHueckass aucconmanus. CuinbHble W cia0ble
ANMEeKTPONuThl. KoaudyecTBEHHBbIE XapaKTEPUCTHKU MPOIECCa dBIEKTPOIUTHUUECKON TUCCOIMAIIN
(cTemeHp JUCCOIMAIIMU, KOHCTAHTA JHUCCOIMAIMM). 3aBHUCHMOCTh TIPOIlecCa JUCCOIUAIUA OT
TEeMIIepaTyphI.

35. Huccounarusa Boawl. MoHHOE mnpousBeneHre BOJbl. BomOpoAHBII W THIAPOKCHIBHBIN
nokasarenn. Pacuér BomopomHoro mokasartenss (pH) pacTBOPOB CHIIBHBIX M CJA0BIX KHCJIOT U
OCHOBaHHH.

36.  3aBHCHMOCTH CTEIEHH IUCCOIHAIMU CJIa0BIX 3JIEKTPOJMTOB OT KOHIIEHTPAIMH PacTBOPOB.
3akoH pa3dasieHus OcTBanbaa (BBIBOL).
37.  PacrtBopumocth BemiecTB. Koaddumment pactBopuMocTH. MOHHOE paBHOBECHE B CHCTEME

pacTtBOp <> ocanok. [IpousBeneHue pacTBOpUMOCTH. MospHas pacTBOpUMOCTb. CBS3b MEXKIY
MOJIIPHOM  PacCTBOPUMOCTBIO MajlOPACTBOPUMBIX BEIIECTB M IPOU3BEACHUEM PacTBOPHUMOCTH.
BrnusiHre mocTOpOHHUX BEIIECTB HAa PACTBOPUMOCTh. D (PekT o01ero noxa.

38. T'mmpomus comeid. CreneHb THIpONIM3a M KOHCTaHTa Tuaponm3a. Pacuér BomopomHOro
nokazarens (pH) pacTBOpOB ruapoIN3YIOLINXCS COJIEH.
39. OOMeHHBIE peakIMd B PACTBOpax AJICKTPOJIUTOB (peakiuu ¢ 0Opa3oBaHUEM OCAIKOB

MaJIOPACTBOPUMBIX BEIIECTB, CIA0BIX 3JIEKTPOJIUTOB, Ta30B). HampamieHwe npoTeKaHUs peakuuid
oOMeHa i ciayvasi, KOrJa OJJHOBPEMEHHO CPer UCXOAHBIX BEIIECTB U MPOIYKTOB PEAKIIMU UMEIOTCS
MaJIopacTBOPUMBbIE BEIIECTBA UM CIA0bIE 3JIEKTPOIUTHI.

40. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP). Knaccudukanus OBP.
MeXMONeKyIsIpHbIe, BHYTPUMOJCKYISIPHBIC  PEAKIMH, PEAKIMH  JUCIPOIOPIIUOHUPOBAHHUS.
Oxucnutens. BoccraHoBUTEIb.

41. KonnuraruBHeie cBOMCTBA pacTBOPOB HEINEKTPOJUTOB. 3akoH Paymns. dazoBas guarpamma
BOo/Abl. V3MeHeHUe TemiiepaTyp 3aMep3aHus M KHUIICEHHS BOJHBIX pacTBOpPOB. SIBiieHHE ocMoca.
VYpaeuenne Bant-IT'opda mis ocmormueckoro pgaBieHus. V30TOHMYECKHMH — KOXPPHUITUESHT,
YUUTBHIBAIOIIMIA MPOLIECCHI TUCCOLMALIMU M aCCOIMAIIMH YacTUIl B PACTBOPaX.

42.  DKBHUBAQJEHT BEIIECTB B KHCIOTHO-OCHOBHBIX M  OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccax. PakTop 3KBUBAJICHTHOCTH. DKBUBAJIEHTHAs Macca. 3aKOH YKBUBAJICHTOB.
43. KommnekcHele coenvuenus. HomeHknarypa KOMIUIEKCHBIX —coenuHeHuil. Ctpoenue,

XUMHYECKasl CBsA3b. Jlncconuanys KOMIIEKCHBIX COeAMHEHUH. KOHCTaHTa HECTOMKOCTH KOMIIEKCHBIX
COCTUHEHUN.

44,  JlucriepcHble CUCTEMBl U MX KiaccU(UKalnus (B 3aBUCUMOCTH OT COOTHOLIEHHS arperaTHoro
COCTOSIHUS JucnepcHas (pasa/aucrnepcroHHas cpesia; XapakTepa B3auMOIeUCTBUS TUCIIEPCHOM (a3bl ¢
JMCTIEPCUOHHOIN Ccpesloi, CTPYKTYpPHO-MEXaHMYECKHX CBOWCTB). JlucmepcHOCTh M rerepoa3HOCTb.
CrniocoObl Moy4eHus JUCTIEPCHBIX CUCTEM (METO/Ibl JUCTIEPTUPOBAHUS U KOJIEHCAIINH )

45.  KonnouaHble pacTBOpBl Kak YacTHBIA ciy4ail aucnepcHbIx cucTeM. OcoO€HHOCTH CBOWCTB
KOJUTOUJHBIX cucTeM. CTpoeHue Mule/ul B JUOPOOHBIX KOJUIOMIHBIX pacTBOpax (arperar, sipo,
rpanyia, munesuia). [Ipasuno I1anera — @asHca.

46. DNEeKTPOKMHETUYECKUE  CBOMCTBA  KOJUIOMJOHBIX  pacTBOpoB.  CTpoeHHe  JBOMHOIO
aneKTpudeckoro ciuos. lloTeHnuanonpenensommue HOHbI, NPOTUBOMOHBL. JIEKTPOKMHETHYECKUN
(m3eTa-) moTeHHMAN. NEKTpodope3 U BIEKTPOIHIO0CMOC — OOBICHEHHE MEXaHW3Ma C TMO3HUIHI
CTPOEHUS MUIIEIUIBI.

47.  ArperatuBHas U KHUHETHYecKas (CEIUMEHTAIIMOHHAsl) HEYCTOMYMBOCTh KOJIJIOMJIHBIX
pactBopoB. Koarymauuss u koamucueHuus. [lopor koarymsinuu, KoaryJupymollee IelCTBHE
AIIEKTPONINTOB, paBuio Ulyneue — [Mapau.

48.  XectkocTh BOABl. MeTOABI €€ yCTpaHEHHs.

IIpumepHbIe 321a4H, BKJIOYECHHbIE B 9K3aMEHANMOHHbIE OHJIeThI

1. 3aaun Ha OCHOBHBIE 3aKOHBI XMMUHU (pAacyeT 10 CTEXUOMETPHUH, Fa30BbI€ 3aKOHBI).

2. Hanucanue s5eKTpoHHBIX (popmyn snemenToB [lepuoandyeckoit cucTemsl.

3. Onpenenenrie KOHGUTYpAITUK TPOCTEUIIINX MOJIEKYJI, ONPEACIICHUE MOISIPHOCTH CBSI3EH B
MOJIEKYJIE.
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4. 3ama4yn Ha MPUTOTOBIIEHHUE PACTBOPOB (C UCIIOJIb30BAHUEM MTOHSATHH MPOLICHTHON, MOJIIPHON 1
HOpPMAaJIbHON KOHIIEHTpALUil).

5. 3ajaun Ha BBIYHMCIICHHE TETUTOBBIX (DPEKTOB peaKiinid.

6. 3a1auu 10 KUHETUKE PEaKIUi, CBSA3aHHBIE C UCIIOIH30BAHUEM 3aKOHA JCHCTBUS Macc, IpaBuia
Banrt - 'odda.

7. 3ajauu 1o paBHOBECHUIO PEAKIIMil (OnpeiesieHne KOHCTaHT PaBHOBECHS, pacueT PaBHOBECHBIX
KoHIeHTpanuii). Cmemenue pasHoBecus. [Ipuniun Jle-1llaTense.

8. Hanncanue peakuuii ruipoiau3a u onpeieJIeHue Cpeibl pacTBopa.

9. Hanmcanue OKUCIUTEIBHO - BOCCTAHOBUTENIBHBIX PEAKIIUI 110 METOAY MOTypeaKui.

10. Hantucanue popmyIibl MUIIEKILIBI

Tunosble 3a1a4n 115 3a4eTa
1.Hanucate cxemy rugponusa u onpeaenuts pH 0,1M pactBopa K3POy, ecniu nzBectHo, uto
1) ruaponu3 mpoTeKaeT Mo MepBOM CTYMEHH; 2) KOHCTAHTHI Juccouuanuu oprodocopHon
KHMCJIOTBl IO IIEPBOM, BTOPOM M TPETbEH CTYIEHSM COOTBETCTBEHHO DPABHBI Kﬂ1=7,9D10'3;
K0=1*10"; K,3=4,5*10™",
2.Paccuntars PH 2 %-noro pacrBopa NaNO; (mmotHOCTh pactBopa 1,02 r/mi).
3. Hamucarp cxemy ruzaponusza KF. Beruncnurs xonctanty ruaponusa KF. Onpenenuts
cTenens ruapos3a stoit corn B 0,01M pacrsope u pH pacteopa, ecn K (HF) = 6,6110™,
4. Jlns pactBopenus 1,16 T PbJ, morpebopaniocs 2 11 Boasl. Hatitu [1P Pbls.
5.PactBopumocTh kapboHata cepedbpa Ag,CO3 B Bome mipH 25%C paBHa 1,16 Mkmoib/1. OnpenenuThb
MIPOU3BEICHUE PACTBOPUMOCTH 3TOM COJIM B BOJE.
6.BbIsicHUTh, MOXXHO 1M HOJHOCTBIO pactBoputh 7 T ZN(OH), B 1 1 Boabl Npu KOMHATHOU
TEeMIepaType, €CIu H3BECTHO, UTO MPOU3BEICHHUE PACTBOPUMOCTH THJIPOKCHIA IIMHKA IMPH ITOU
TemMIieparype paBHo 1[] 10", Usmenennem oGbéma pactBopa npu pactBoperuu Zn(OH); npeneOpeys.
7.0mnpenenutsb crenenb aucconuanuu ykcycHou kuciotel (CH3COOH) B 0,1M pactBope,
ecin koHcTanTa auccormarmi CH3COOH pasua 1,8%107,
8.CpaBuuth pH 1M pactBopoB ykcycHoii kucnotsl (CH3COOH) u consinoii kucnotsl (HCI).
K (CH3COOH)= 1,8*%107, PaccunTarh CTEIICHb AUCCOLMALIIH YKCYCHOM KHCJIOTHI.
9. Kakyro Maccy ruIpoKCua HaTpusi HEOOXOAMMO PacTBOPUTH B 3 1 BOJIbI, 4YTOOBI pH mosnydeHHoro
pactBopa ctai paBeH 117
10. Koncranra Hectoiikoct nona [Ag(CN),]" cocrasuser 1,4 - 10%. Bpruncnutsb KOHLIEHTPALUIO
noHoB cepebpa B 0,05M pactBope K[Ag(CN);], conepxkamiem, kpome toro, 0,01 monss KCN B nutpe
pacTBopa.
11. Koncranra mecroiikoctn nona [CAd(CN)4]* cocrasmser 7,8 - 10™%. Boramcants koHueHTparmo
nonoB kaamust B 0,1 M- pactBope Ko[Cd(CN),], conepxamem B u3bbitke 0,1 moast KCN B nutpe
pacTBopa.
12.Bo ckombkO pa3 yMEHBIIUTCS CKOpocTh peakuuu 2A(r)+B(r)«>C(r) npu yMeHbLIEHUH
NaplUUaJbHOTO JaBJIEHHUS BCEX BEUIECTB B CUCTEME B TpU pa3a U OJHOBPEMEHHOM IOHM)KEHUU
TEMIIEPATYPbI CHCTEMBI Ha 30°C? TemnepatypHblit K03((HUIIMEHT CKOPOCTH peakiy - 2.
13.Bpruncnure teMreparypHblii KOA(Q(GUIUEHT ¥ 3HEPrHI0 aKTUBALMU XUMHUYECKON pEaKIUH, €CiIu
KOHCTaHTa CKOPOCTH 3TOM pEeaKIUu IIpU 120°C paBHa 5,88%10™ a pu 170°C paBHa 6,7* 102,
14. Bo CKONBKO pa3 yBENMYHTCS CKOPOCTh peakimi, mpotexaromeii mpu 298°K, ecim B pesyibrare
UCIIOJIb30BAaHUS KaTaJu3aTopa yJaaloch YMEHBIIUTE SHEPTUI0 akTHUBauuu Ha 4 k/[x/Monb?
15.Meronom mnonypeakuuii coctaBuTh ypaBHeHue OBP, yka3aTh okucnurtenb M BOCCTaHOBUTEINb.
Paccuurars DJIC, snepruto ['ub0ca, cienaTh BBIBOA O HANpaBICHUH MPOTEKAHUS MPU CTAHIAPTHBIX
YCIIOBUSAX XUMUYECKON PEAKINI
H2S+ KMnO4+HSO4> S|+ Mn SO4+....
16. MetogoM monypeakuuii coctaBuTh ypaBHeHHME OBP, yka3aTb OKHCIHTENb U BOCCTAHOBHTEIb.
Paccuurars DJIC, snepruto ['ub0ca, cnenaTh BbIBOA O HANpaBICHUH MPOTEKAHUS MPU CTAHIAPTHBIX
YCIIOBUSAX XUMUYECKON PEAKIII
Al + NaOH + H,0 < Na3[A1(OH)g] + Hz
17. Merogom mnonypeakuuii  coctaBuTh  ypaBHeHue OBP, yka3zarb  okuciauTen H
BoccraHoButenb.Paccuntare 3/1C, snepruto ['ud0ca, cienars BBIBOJ O HANpPaBIEHUH MPOTEKAHUS PU
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CTaHJAPTHBIX YCIOBHAX XUMHYECKOW PEaKIINU

KJ+K,Cr,07+H,S0,4 <—>J2+Cr3++. ..
18. Berunciuth n3MeHeHue >Hepruu ['mbOca B peakiuu aumepu3anuu guokcuaa azora 2NOy(r) [
N2O4(r) mpu cranmaptHoii Temmeparype. Crenath BBIBOJ O HAINpaBICHUU MPOTEKaHUs Mpollecca,
OIIPENIEIUTh KOHCTAHTY PAaBHOBECHS PEAKIH JTUMEPH3AIIHH.
19.Kakoe kosnnuecTBo Teruia BbaenuTces npu cropanuu 8 r CHanpu P=1 atm u T=25°C.
20. ITpu HexoTopoit Temmeparype paBHoBecue B cucreMe 2NO; < 2NO+0O; ycraHOBWIOCH TIpHU
koHneHTpanusax [NO]=0.4 wmonbs/n, [NO2]=0.2 w™ombs/n, [O2]=0.1 wmoms/n. HaliTu KOHCTaHTY
paBHOBECHsSI M HCXOAHYIO KoOHIeHTpanuio NO;, ecny HCXOJHas KOHIICHTpAlMs KHUCIOpojaa paBHA
Hy1r0. Kakue ycimoBust OyayT criocOOCTBOBAaTh CMEUICHUIO PaBHOBECHs B CTOPOHY oOpa3oBanus NO,
€CJIM TIpsiMasi peakius SHAOTEPMHUECKASI.
21. B kakyrw cropony npotekaeT peakuus Nyry +3Hypy «»2NH;3() B ctannapTHbix yciaoBusax? Yemy
paBHA KOHCTAaHTAa PaBHOBECHS JJAHHOU peakiun’?
22. CoctaBuTh (opMyJIBI MUIIEIUT 00pa30BaHHBIX a) AoOaBieHHEeM (IO KaIlIsiM) pacTBopa XJIOpHIA
oapus (BaCl,) x pactBopy cynbdara Hatpusi (Na;SO4), HaxosmeMycst B U30bITKE; a) 100aBICHUEM
(o xarutsaM) pactBopa cyibdara Hatpus Na;SO4 k pactBopy xiopuaa 6apus (BaCly), naxomsmemycs
B u30bITKE. OOBSICHUTH pa3jInNyure B 3HAKAX 3apsI0B TpaHyII.

Oyenounoe cpeocmeso Ne2
BONPOCHI (3a7aHusl) K 3aueTy, 1 cemectp:

Bapuanr 1

1. Kaxkue u3 nepedyncieHHbIX BEIIECTB ABISIOTCS THAPOKCUAAMU?
1) HCI; 2) Fe(OH)3z; 3) MnO,; 4) MgOHNOs.
Kakue kucioTsl MOryT 00pa3oBbIBaTh KUCIbIE COMH?
1) HCI; 2) HCIO; 3) H3PO4; 4) HNOs.
OcCHOBHBIE COJH — ATO
1) NpOMyKThI HETIOJIHOTO 3aMEIICHHSI THIPOKCOTPYIIIT OCHOBAHUSI HA KMCIIOTHBIC OCTATKH;
2) MPOAYKThI HEMOJIHOTO 3aMEIICHUS] AaTOMOB BOJIOPOIa MHOTOOCHOBHBIX KHUCJIOT aTOMaMH METaJlIa;
3) MPOAYKTHI MOTHOTO 3aMEIICHHs AaTOMOB BOJIOPO/ia B KHCJIOTE aTOMaMH METaJlIa;
4) IpOyKTHI IOTHOTO 3aMEIEHHUs THIPOKCOTPYIII OCHOBAHMS KUCIIOTHBIMU OCTATKaMHU.
NaHSO3 sBistercs:
1) ocHOBaHueM; 2) cpeqHei conbio; 3) KUCION COMbI0; 4) KHUCIOTOM.
(CoOH),SO, sBnsieTcs:
1) ocHOBaHueEM; 2) cpefHeil conbio; 3) KUCION COMbI0; 4) OCHOBHOM COJIBIO.
Kucbie comu MOTYT OBITH TIOTYYEHBI:
1) ocHoBaHue + KucnoTa (M30BITOK); 2) KUCIoTa + OCHOBaHHE (M30BITOK); 3) KHCIas COJb + MIET0Yb.
MonsipHasi KOHIIEHTPAIHS OTIPEACISIETCS 10 GopMyIIe:
HC=v/V;2)Cy=VIv;3)Cy=n/V;4)Cy=n/v.
[IporuieHTHAs KOHIIEHTpAIHs () TIPEACTABIIIET COOOM:
1) w:mBeH_IeCTBa/ Meospr 5 2) ®=Mgemecrsa / mpaCTBOpa;
3) (D:mBOL[LI/ mBemeCTBa .
3aBHUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIIK OT KOHIIEHTPAIIMU OTPEIeIIsIeTCs:
1) 3aKOHOM PKBHUBAJICHTOB; 2) 3aKOHOM JICHCTBYIOIUX Macc; 3) mpaBuioMm Baut-T'odda.
B cootBercTBuu ¢ paBuniom Bant-I'odda, ¢ pocTom TemmnepaTypbl CKOPOCTh peakIiuu
1) Bo3pactaert; 2) yMeHbIIaeTcs; 3) He U3MEHSIETCS.
OnuH Karanus3aTop CHWXKAaeT SHepruto aktupauuum Ha 4 kJDkx, npyron — nHa 10 x/lx. Kakoi
s dexTuBHee?
1)1, 2)2.
[Ipouecc nuccounanyu CEpHON KUCIOTHI OMUCHIBAETCS YPABHEHUEM:
1) H,S0;4 < 2H" + SO,%; 2) H,SO, — 2H' + SO,%.
KoncranTa quicconmaniy yKCyCHOW KHCIOTHI BRIPAKAETCS COOTHOIICHUEM:
1) K=[CH3COO]-[H"] / [CH3COOH];
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2) K=[CH3COOH] / [CH3COO]-[H];
3) K=[CH3COO7 / [CH3COOH]-[H'].
Kakue 13 nepeuncieHHbIX KUCIOT SBJISIFOTCS CUJIBHBIMU?
1) HCI; 2) H,SO3; 3) H3PO4; 4) CH;COOH.
Kakue 13 nepeuncieHHbIX OCHOBaHUM SBJIAIOTCS CUIbHBIMU?
1) AI(OH)3; 2) NaOH; 3) NH4OH; 4) Ba(OH)s.
B xucnoii cpene pH nmeer 3nayeHue:
1)< 7;2)>7,;3)=T.
Bonopoanslii mokaszaTenib 3To:
1) pH=-Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
I'mapoxkcuiibHBIN TOKA3aTesb 3TO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
Crenenb auccoruanuu (o) 1uist caadbIX AIEKTPOIUTOB PaBHA:
a=1;2)a>1;3)a<l.
[Ipu yBenuueHHM KOHIIEHTpaIMK YKCYCHOU KucaoTel B 100 pa3 crenenp auccouunauu
1) yBenuuures B10 pa3; 2) ymensintes B 10 pa3; 3) yBenuuurcs B100 pa3; 4) ymensmures B 100 pas.
pH pactBopa pasen 3. Konnentpauust nonoB OH™ B 3ToM pacTBope paBHa:
1) 11 M; 2) 10°M; 3) 3M; 4) 10™M.
KoncTanTa quccouuanuy BoJbl ONpeaesiseTcs ypaBHEHUEM:
K=[H'][Hz0]/ [OH]; 2) K= [H"]-[OH] / [Hz0]; 3) K= [H.0)/ [H"]-[OH].
Cxonpko Mia 0,1M pactBopa kucnotsel norpedyercs st HedTpanuzamuu 10 ma 0,05 M pactBopa
NaOH?
1) 10 mut; 2) 20 mut; 3) Smit; 4) 25wmu.
50 r Na;SO4 no6aBunu x 500 r Boasl. MaccoBas 07151 HOTyYUBIIETOCsl pacTBOpPA paBHA:
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
B 400 r pactBopa coaepxurcs 40 r KCI. MaccoBast 107151 pacTBOpa paBHa:
9%,; 2) 10%; 3) 4%; 4) 12%.
3akoH neicTByromux Mace A peakiun A+B — C+D:
1) K=[A]-[BV/ [C]-[D]; 2) v=k -[A]-[B];
3) v=k -[C][D]; 4) K=[C]-[DV [A][B].
ITpu yBennuenun temneparypbl Ha 20° C ckopocTh peakumu Bblpociia B 9 pa3. TemmnepaTypHslit
KO3 PUITMEHT paBeH:
1)4,5; 2) 3; 3) 2; 4) 0,5.
Kak u3MEHHTCS CKOpPOCTh pPEaKUMH IPU CHUKEHUM TEMIIEpaTypbl Ha 20° C? TemnepaTypHbIi
KOd(GUIIMEHT paBeH 2:
1) yBenuuutes B 2 pasa; 2) ymeHbIIUTCA B 4 pa3a; 3) yMEHbIIUTCS B 2 pasa.
Kak u3MeHuTCs CKOpOCTh XMMHYECKOW peakumu A + 2B — C, ecnu KOHIEHTpaluio BemiecTsa B
YBEJIMYUTH B 2 pa3za?
1) yBenuuuTes B 2 pasa; 2) yMEHBIIUTCS B 2 pa3a; 3) He u3MeHUTcs; 4) yBeauuuTcs B 4 pasa.
YBenuuenue aapnenus B cucreme 2CO + O, < 2C0O, cMecTUT paBHOBECHE
1) BripaBo; 2) BIeBO; 3) HE CMECTUT

Oyenounoe cpeocmeo Ne 3.1
Konmponvnaa padoma no meme: «OcHo6HblEe NOHAMUA 6 XUMUUY, «(XUMUUECKAA KUHEMUKA»

TUIIOBbIE 33aJaHUs - 0Opa3elr:
1. Hanumure ypaBHeHue noiaydeHust HepactBopumoro ocHoBanust Cu(OH); |.
2. Kak nokasars ampotepuocts Zn(OH); |. [IpuBecTr ypaBHEHUS COOTBETCTBYIOIIMX PEAKIIHIA.
3.Hanumure ypaBHEHUs peakiuid, IPU MOMOIIN KOTOPBIX MOXHO OCYIIECTBUTH CIIETYIOLINE
[IPEBPALLCHHUS:
MgCl; — MgSO4 — Mg (OH) ; —» MgO — MgCl..
4. BoIpa3uTh B IPOLIEHTAaX KOHIEHTPALUIO pacTBOpa, coaepxkaiiero B 250 r Boas! 50 I IIIFOKO3BI.

5. Cxomnpko rpammoB CuSOy4 conepsxutces B 10 mut 0,2 M pactBopa?
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6. PactBop HpSO4 comepxut 49 1 HoSO4 B 1 mutpe. PaccuntaTs MOJSIPHOCTB 3TOTO pacTBOpA.
7. Haiitu  MonsipHOCTH M HOpMaBbHOCTB 15 % - pactBopa H,SO,4 (tutoTHOCTH pactBopa 1,1 r/mim).
8. Kakoii 06sem 6,0 M pactBopa HC1 Hago B3sTh 115 mpuroToBienus 25 mut 2,5 H pactBopa HC1?

Oyenounoe cpedcmeo Ne 3.2
Konmponvnaa paboma no memam: «Xumuueckan Kunemuxar, «Xumuueckoe pagrogecuey.

TUIIOBBIE 3aJ1aHus (BOIIPOCHI) - 0Opaserl:
1.B cucreme CO + Cl, —» COCIl; xonmentpammio CO yBemuuwmm ot 0,03 mo 0,12 momb/m, a
koH1eHTparuio Cl; - ot 0,02 1o 0,06 Moas/i1. Bo ckoibKo pa3 BO3pociia CKOPOCTh MPSMOM peakiun?
2. Ilpu 20°C peaxius IMPOTEKAET 3a 2 MUHYTHL. 3a CKOJILKO BPEMEHH OYIET IPOTEKATh dTa PEaKiys: a)
npu 50°C, 6) npu 0°C? TemmeparypHblii KO3()(HUIUEHT CKOPOCTU PEAKIMU PABEH 2.
3. Bo CKoJIBKO pa3 yBEIMYUTCS CKOPOCTh peakiuu, nporekaromieit npu 298 K, ecnmu B pesynbrarte
UCTIOJIb30BaHUs KaTaIn3aTopa yAalloCh YMEHBIIUTh YHEPTUIO aKTUBaIuu Ha 4 kJ[>k/Mob?
4. Bo CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh XUMHYecKoW peakuuu 2A(r) + B(r) — 2C(r) npum
YMEHbILIEHUH JIaBJICHHs BCEX BEIIECTB B cUCTEME B 3 pa3a U OJHOBPEMEHHOM IOHUKEHUH TeMIIepaTypbl
cucremsl Ha 30°C? TemmeparypHbiii KO3QQHUIIMEHT Peakiiu Y paBeH 2.
5. JUIs  cUCTEeMBI CO(F)+H20(F)(—)C02(F)+Hz(l") [CO]():[Hzo]o:O.(B MOJIB/II, [COz]o:[Hz]():O.
Paccuntarh KOHCTaHTY paBHOBECHS, €CIIM paBHOBECHas KOHIIEHTpaIus yriekucioro raza pasua (.01
MoJib/1. Kakue ycioBus OyayT crocoOCTBOBAaThH CMEIIEHUIO pPaBHOBECHs B CTOpPOHY oOpaszoBanus CO,
€CJIU TIpsiMasi peaklus SHAOTEPMUYECKasi?

Oyenounoe cpeocmeo Ne 3.3

Koumponsnasn paboma no meme: «Pacmeopoiy.
TUIIOBBIE 3a71aHus (BOIIPOCHI) - 0Opaserl:

1. Ucxons u3 nmpousBenenus pacrsopumoct CaCO3z wnaiitu maccy CaCOs, comepskamryio B 100mi ero
HACBIILIEHHOI'O PacTBOpA.

2. TlpousBenenne pactBopumoct AgBr paBHO 4,010, Bbramcmuts KOHIIGHTPAIMIO MOHOB Ag' B
HaCBIILIEHHOM pacTBope AgBr.

3. Paccuurats pH 0,001 M pactBopa NH,CI.

4. HanucaTb B MOJIEKYJIIPHON M MOJIEKYJISIPHO-UOHHOM (popMe ypaBHEHUS peakLuii:

a) AgNO3; + FeCl  —...0) CaCO3; + HCI —...

B) Ba(OH); + HNO3 —....r) SrSO4 + BaCl, —...n) NH4Cl + Ca(OH); —....

5. Beraucnuth KoHIeHTpaIuio HUTpat-uoHoB B 0,02M pactBope Al(NO3)s.

6. Berunciuth crenens aucconuanuu u pH B 0,01M pactsope HCIO 1 0,1 M pactBope KOH.

Oyenounoe cpedcmeo Ne 3.4
Koumponvnasn paboma 4 no meme: «OxuciumenbHo-60ccmanogumenvhsvie npoueccol», «l uoponusy.
TUTIOBBIE 3aJJaHUs (BOIIPOCHI) - 00Opa3ell:

KonTtpoannas padora 1.
Omnpexenure CTENEHN OKUCIEHHS SJIEMEHTOB B CIIEAYIOIINX BEIIECTBAX M MOHAX:
[lepmaHranar kanus, cepoBOJOPOA, MEPOKCHI BOJOPOAa, OpoMHAs BOJA, HUTPUT KaJusl.
NO;, SO/, Cr,0%, MnO., BrO; .
2. IlpuBectu mpuMepsl (HE MEHee MSTH) BEIIeCTB, KOTOpPhIE: a) MOTYT OBITh TOJBKO OKHUCIUTEISIMH; 0) TOJIBKO
BOCCTaHOBHUTEJISIMU; B) U OKUCIIUTENISIMU U BOCCTAHOBHUTEIISIMHU.
3. Tlonmp3ysicb METOJOM IMONypeakuui, MogoopaTh KOX(PQPHUIUEHTH B YPaBHEHUSX CIELYIOIIMX OKHUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEAKINil, MPOTEKAIONINX B BOJHBIX PACTBOpaX:
KJ + KNO; +H,;SO4 — J; + NO+...
NaNO, + KMnO, +H,0O — NaNO; + ...

4. Paccumrats pH 0,01 M pactBopa ¢ropuna marpust (K (HF)=10").
5. Hamucate ypaBHEHHS THApONU3a coiieil: kapOonata HaTpust, xjaopunga meau (II).
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Oyenounoe cpeocmeo Ne 3.5
Konumponvnaa paboma no meme: «Xumuueckas mepmoouHamuKka.
Konrtpoabnas padora 1.
Borancnuts AH%g peaknuii # (ha30BbIX MEPEXOI0B, BOCIOIB30BABIIKCH CIPABOYHBIME JaHHBIMH O AH’pog
BEIIIECTB.
2Mg(tB) + COy(r) = 2MgO(1B) + C(Tp)
CH,4(T) + 20,(1) = COy(T) + 2H,0 (1)
2. BBIYHCIIHUTE KOJMYECTBO TEIUIOTHI, KOTOpOE MOTpedyeTcs Juist pa3noxenus 10 Kr kapOoHaTa HATPHS
Na,COs(tB) = Na,O(tB) + CO,(1),
€CJIM U3BECTHO, YTO
Na,COs(1B) + SiO,(1B) = Na,SiOs(1B) + CO,(r), AH’=81,04 /[,
Na,O(tB) + SiO,(tB) = Na,SiOs(1B), AH® =-234,17 x]JI.
3.He npou3Bo/s BHIYKMCIIEHHUH, YCTAHOBUTH 3HaK AS’ CIIEIYIOIINX TIPOLECCOB:
2NH3(r) — Ny(r) + 3Hy(r)
CO,(1B) = COy(T)
4. MOXXHO JIM MONYYHTH MPH CTAHAAPTHBIX YCIOBHUSX MEpOKCcH] Bopopoaa mo peakuun 2H,0(0k) + Oy(T) =
2H,0,(x)?
5. B kakoM H3 CIEAYIOUIMX CIIyu4aeB BO3MOXKHO MPOTEKaHUE PEaKIUy MPH JIIO0BIX TeMmeparypax: a). AH< 0,
AS>0; 0). AH< 0, AS< 0; B). AH > 0, AS > 0?
6.Paccunrtats sHepruro ['n60ca u onpenenuTs HanpasieHue npotekanus peakmus CO + Cl, = COC1, mpu 700

-4
K 13 cTaHmapTHOTrO COCTOSIHUSA, €CJIM KOHCTAHTa paBHOBeCHs peakiuu paBaa 1,0685 - 10™.

Oyenounoe cpeocmeo Ne 3.6
Konumponvnas paboma no meme: «Komniekcnole coeOunenusmy.

1. Jinsg naHHOTO KOMIUIEKCHOI'O COAMHEHUS
1) onpenenuTk CTPYKTYpY (KOMIUIEKCHBIN HOH, JINTaH/Ibl, BHELIHIOO chepy);
2) onpeaeNnnuTh TUIIBl XMMUYECKOH CBSI3M MEXly aTOMaMH U YacTUIAMU;
3) HanmcaTh YypaBHEHHs MEPBUYHOM JAuMccoluanuu; 4) Hamucath ypaBHEHUE BTOPUYHOMN
JUCCOLMALMKU; 5) HamucaTh BBIpaKEHHE JJIi KOHCTAHTBI PaBHOBECHS BTOPUYHOM TUCCOLMALIUU
(Kn); 6) nath panronaabHOE Ha3BaHHE. (2)

No ®opmyiia KOMIJIEKCHOTO COEIMHEHUS
BapHaHTa
1 [Ag(NHs), ]C1
2 KIAg(CN): ]

2. 1). 3anmcare ypaBHEHHE peaklMyu 00pa30BaHUsI KOMIIJIEKCHOI'O MOHA B MOHHO-MOJIEKYJIIPHOM BH/IE,
UCTONB3Yysl NPUOJIMKEHHOE MPABUIIO ONpEAETICHHUs KOOPAMHAIMOHHOrO 4ucia. JlaTek palnnoHaIbHOE
Ha3BaHHE KOMIUIEKCHOMY HOHY.

NQ ypaBHCHI/IC peaKI_II/II/I HOHy‘{eHI/IH KOMIIJICKCHOT'O
HNOHa
BapI/IaHTa
1 Be”*+OH —
2 Zn“*+OH"

2.2). JlaHHOE KOMIUIEKCHOE COEIWHEHHE, 3aliCaHHOEe B HECTaHIAPTHOW (opMe, TPEICTaBUTH B
CTaHAapTHOU (opMe, HCMONb3ysl YKa3aHHOE KOOpAMHAIMOHHOE 4Yucio. OmucaTh €ro CTPYKTYpYy
(xomruIeKCO00pa30BaTeNb, JIUTAHbI U T.1T.), 1aTh PAIIHOHAILHOE HAa3BaHUE.
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No Kommnekcnoe KY [Ipumeuanue
COEJMHEHHE
1 KPt(NH3)C1s 6
2 PdC1,(NH3)s3 4

3. Hammucath ypaBHEHHE peakiiuu 00pa3oBaHUs KOMILIEKCHOTO coenunenus (1)

Ne BapuanTa HcxonHble BelecTna
(BTOpOE MCXOTHOE BEIIECTBO B K4
M30BITKE)
1 Cr(OH)3] + NaOH — 6
2 AgBrl + Na,S,03 — 2

4. CocTaBUTh YpaBHEHHs peakiiii o0OMeHa B HOHHO-MOJIEKYJIIPHOM U MOJIEKYJISIPHOM BH/IE.
Hcnonb3ys cnpaBounsle 3HaueHus Ku u Ilp, onpenenuTs HanpaBieHne peakuy Wik 00pa3oBaHue
MaJIopacTBOPUMOro BerecTna ().

Ne HcxonHble BenecTna IIpumeyanue
1 [Ag(NH3)2]C1+ NiC1, 3ameHa Ip, = 10°
KOMIUIEKCOOOpa3oBaTe K, = 107
si 1 00pa30BaHUE OCA/IKa K= 107
2 K3[Cu(CN)4] + 3ameHa K, =107
Hg(NOs), KOMILIIEKCOOOpa3oBare K= 10™
s

5. 1. Koncranra necroiikoctu nona [CA(CN)4]* cocraBmser 7,8 - 10™°. BBIUHCINTD KOHIEHTPALUIO
nonoB kaamusi B 0,1 M- pactBope Ko[CdA(CN),], comepxkamem B u3zbbitke 0,1 moass KCN B nutpe

pacTBopa.

2. KoncranTa Hecroiikoct noHa [Ag(CN),]" cocrasiuser 1,4 - 10%°. Berancnuts KOHLICHTPALHIO
nonoB cepedpa B 0,05 M- pactBope K[Ag(CN),], conepxkarmiem, kpome Toro, 0,01 mons KCN B autpe

pactBopa.

Oyenounoe cpeocmeo Ne 3.7
Konmponsnaa paboma no meme: «IneKkmponnoe cmpoenue amomay.

KonTtpoasnas padora Nel
1)Hanucatb snektpoHHbIie (hOpMYIIbl aTOMOB ¢ 3apsaamu siep 30, 35, 81. /11 nociaeIHero 3JeKTpoHa 3THX
aTOMOB yKa3aTh 3HAU€HHS BCEX KBAHTOBBIX UHCEIL.
2) K kakoMy Tumy a5meMeHToB (s, p, d, f) oHn otHOCSTCA?
3)Omnwucath uX MOJOKEHHUE B IEPUOTUIECKON CUCTEME IJIEMEHTOB.
4)IIpuBecTy MpUMeEpHI AIEKTPOHHBIX aHAJIOTOB 3TUX AIIEMEHTOB.

5)CTpyKTypa BaJI€HTHOTO IEKTPOHHOTO CIIOS aTOMa dIIEMEHTa BhIpaxkaeTcs (hopMyIIoi: a)s5 525p4;
1 2 1 ¢h o
6) 3d°4s', B) 6s%4f*. OnpenenuTh MOPSIIKOBEIH HOMED W HA3BAHHUE JICMEHTA.
6)Kakue BaJIcHTHOCTH M OCHOBHOM M BO30YXJJICHHOM COCTOSTHUM BO3MOJKHBI JIJIsl 3JIEMEHTOB C TOPSAIKOBBIMHU

HOMepamu 5, 16 ¥ ompenenuTs BHICIIYIO M HU3IIYIO CTENIEHN OKHUCICHUS JISl 3TUX JIEMEHTOB.

Oyenournoe cpeocmeo Ne 4
3awuma nadopamopuvix padom
TUTIOBBIE 3a71aHus (BOMIPOCHI) - 0Opaserl:

Bonpocel 1 TpeGoBaHus K 3auTe J1a00PaATOPHOIi padoThI:
OcHOBHBIE KJIACCHI HECOPraHUIE€CKUX BEUIECTB:

1. Oxcuipl — onpezieneHne, KiaccupuKaiys, nojJydeHue, XuMruueckue cBoiictea. O0s3aTesbHO
MIPUBOAUTH IIPUMEPHI.
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2. Kucnotsr — onpenenenne, kiaaccudukanus, NoTydeHHE, XUMAYEeCKUe cBoicTBa. O0s3aTenbHO
IPUBOUTH TPUMEPBHI.

3. OcHoBaHUs — ompeesieHne, KilaccupuKamys, MojydeHne, XMMHIeCKHe CBOIMCTBA.
O0s13aTeNbHO NPUBOAUTH IPUMEPHI.

4. Comnu — onpenienieHne, KiacCUpHUKanus, Mody4eHHe, XMuMHYecKre cBoiicTBa. O0s3aTeIbHO
IPUBOUTH TIPUMEPBHI.

5. Odopmiienne oT4eTa U COCTaBICHUE BBIBOIOB.

XuMHnyecKkasi KHHeTHKA:

OmnpeneneHne CKOPOCTH XUMUIECKOH PEAKIHH.

["'oMOTreHHbIE ¥ TeTePOTreHHbIE PEAKIIHH.

[TpocThie 1 CIIOKHBIE PEaKIIUH.

3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIMU OT TEMIIEPATYPHI.

[TpaBuino Bant-I'odda. TemneparypHblii KOAPHHUIUEHT.

VYpaBHeHue AppeHuyca. JHeprus aKTUBAMU. AKTUBUPOBAHHBIM KOMILIEKC.
DHepreTudeckas JuarpaMMa XMMUYECKON Peakiui.

Karanus. Karanuzarop. Mexanusm katanusa.

Odopmrenne oT4eTa U COCTaBJICHUE BBIBOJIOB.

©oNo Ok wdE

O0BbeMHBII XUMHYECKHIT aHAJIN3:

1. MaccoBas 107151, MOJISIpHAsT KOHIIEHTPAITHSL.
2. Perrenue 3a1a4 Ha pacueT MacCOBOH JT0JIH, MOJIAPHOM KOHIIEHTPAIIMU PACTBOPOB.
3. Pazb6aBnenue pactBopoB. Pemenue 3anau.

Bonopoanbiii nokaszareiib:
DIIEKTPOJIUT. DJIEKTPOIUTHYECKAS TUCCOLMAITUA.

CrnalOble ¥ CUITbHBIE DJICKTPOIHUTHL. [Ipumepsl.

CreneHb M KOHCTAHTA JUCCOIIHAIIMH.

Juccounanus KuciaoT, OCHOBaHUM, cosiei. [Ipumepsl.

3akoH pa3basienust OcBanpia.

HNonHOe npon3BeIeHrE BOABI.

pH, pOH.

Pacuer pH pacTBOpOB CHIIBHBIX U CJTA0BIX KUCIOT U OCHOBAHHA.

©ooN R WDE

OdopmiieHne oTyeTa U COCTaBJICHNUE BHIBOJIOB.

Peaknuu nonHoro oomMena:

1. Hanwucanue peaxiuii HoHHOro oOMeHa.
2. Pemenne 3anau na I1P 1 pactBOpuMOCTS.
3. OdopmiieHre 0TYeTa U COCTABICHHE BBIBOIOB.

I'maposus coei:

1. YMeTh nucath ypaBHEHUS TUAPOIN3A PA3IMUHBIX COJICH.
2 PaccuurtsiBath pH pacTBOpOB coueit.

3. [Tucatp ypaBHEHHUS THIPOJIN3a MHOTOOCHOBHBIX COJIEH.
4 OdopmiieHre oTyeTa M COCTAaBJICHNE BHIBOJIOB.

OKHCINTEIbHO- BOCCTAHOBUTEIbHbIE PeaKuum:

1. Kakue peakiinu Ha3bIBAIOTCS OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIMHU.
2. OKucInTeh, BOCCTAHOBUTEITD.
3. YMeTh paccTaBisITh KOA()PUIIMEHTH METOI0M HOHHO-3JIEKTPOHHOTO OanaHca. YMeTh

paccuuThIBaTh 3/C U u3MeHeHue ['nbbca.
4. OdopmiieHre oTyeTa U COCTaBICHHE BBIBOIOB.



XuMHYecKasi TEPMOJAUHAMUKA

1. TepmoauHamuueckasi cucrema. THIIbI CUCTEM.
2. Tepmonnnamuyeckue napameTpsbl, pyHKIuU. OYHKIIMHA COCTOSHUS
3. Tepmoaunamuueckuii mporecc. OopaTumMblii, HeoOOpaTUMBIH Mporiecc. PaBHOBECHBIH,

HEpaBHOBECHBIH npouecc. CaMonpon3BOIbHBIN MpoIIece.

BuyTpenHss sHeprusi.

Pab6oTa, Temnora.

[TepBbIii 3aKOH TEPMOAMHAMUKH.

OHTaNBIHNS.

3akoH ['ecca. CnienctBust u3 3akoHa ['ecca. Termiora ob6pazoBanus. TemnoTa cropanus.
3aayn Ha pacueT TEIIOBBIX YPPEKTOB XUMUYECKUX PEAKIUHl.

10.  OdopmiieHne oT4eTa U COCTABICHHUE BHIBOIOB.

©oNe kR

OCHOBBI 3/1eKTPOXUMHUH

1. Onektpoa. JIBoWHOM »snektpudeckuid ciaoi. CTaHAapTHBIE BJIEKTPOJHBIE MOTEHIUAIBI.
CraHapTHBIN BOJOPOIHBIN TOTEHIIMAI.

2. T'agpBaHMuYeckue djeMEHTHI. JnemeHT Jlanudmsa-Skoou. KoHIeHTpalMmoHHBIC TrajbBaHHMYECKHE
AJICMEHTHL.

3. Pacuer D/IC u A G rabBaHU4YECKUX 3JIEMECHTOB.

4. OdopmiieHre 0TYETa U COCTABIICHUE BHIBOIOB.

KoMmuiekcHbIe coelnHeHus

CrpoeHue KOMIUIEKCHBIX coequHeHni. Kiaccudukanus KOMIIJIEKCHBIX COeAMHEHU.
XHWMHYECKas CBA3b B KOMIUIEKCHBIX COCIMHECHMSIX.

HomeHnkitatypa KOMIUIEKCHBIX COEIUHEHUN.

Jucconuanus KOMIUIEKCHBIX COEIUHEHUM.

Pemenue 3anay.

OdopmiieHre oTyeTa U COCTaBICHUE BBIBOIOB.

POrOdE

Konnonanbie pacTtBopbl

Kaxkue cucreMbl Ha3bIBAIOTCS TUCTIEPCHBIMU.

Knaccudukanus qucnepcHbIX CHCTEM.

Konnounneie pactBopsl. [lonyuenue, onTudeckue U 3JIeKTPOKMHETHUECKUE CBOMCTRA.
CrpoeHue MULEIUIBL.

Y CcTOWYUBOCTH JUCIIEPCHBIX cucTeM. Koarymamusi.

[IpaBuna koarynasinuu.

OdopmiieHne oTyeTa U COCTAaBIICHNUE BHIBOJIOB.

NoakowhE

8.3. Meroauyeckue MaTepuabl, onpeaessiloliMe NMPoUeAyPbl OLEHUBAHWSI 3HAHUIM,
YMeHHMH, HABBIKOB H (MJM) ONbITA [JAeATeJbHOCTH, XAPAKTEPHU3YIOIIUX JTalbl
¢GopMupoBaHusi KOMIIETEHIM I

- HrtoroBast arrtectamusi MO AUCIUIUIMHE SBISETCS HMHTETPATBHBIM TOKa3aTeleM KadecTBa
TEOPETHUECKUX U MPAKTUYECKUX 3HAHWK U HABBIKOB OOYYAIOIINUXCS MO JUCIUIUINHE U CKJIAJABIBACTCS
13 OLIEHOK, MTOJIYYEHHBIX B XOJI€ TEKYIIEH 1 MPOMEXYTOYHOM aTTeCTALUH.

— Texymas arrectanust B CEMECTpe IPOBOJUTCA C IeJIblI0 OOEecHeueHusi CBOEBPEMEHHOMN
00paTHOH CBSI3H, I KOPPEKIIUKU 00yUeHHs, aKTUBU3AIMH CAMOCTOSTENILHON pabOThl 00YJarOIIHUXCSI.
— [IpomexxyTrounast arrectamus mMpeaHa3HAadeHa [ OOBEKTHBHOTO TIOATBEPXKIACHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3YIHTATOB O0yUEHUS MOCIIE 3aBEPIICHUS U3YUSHUS JUCITUTIIINHBL.

— Tekymiast aTTectalus OCyIIECTBISETCS ABa pa3a B CEMECTP:

- koHTposbHast Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcsi B QJIEKTPOHHYIO BEAOMOCTh HE MO3aHEe 8
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Helenu ydeOHoro cemectpa. Bxmrowaer B ce0s OIEHKY MEpONPUATHN TEKYIIET0 KOHTPOJS
ayJUTOPHOM M CaMOCTOSITEIBbHON paboThl 00ydaromierocs Mo pasaesiam/TeMaM y4eOHOW JAUCHUTLTUHBI
¢ 1 mo 8 Henemto yaeOHOTO ceMecTpa.

- koHTposbHast Touka Ne 2 (KT Ne 2) — BeicTaBiIs€TCS B 2JIEKTPOHHYIO BEIOMOCTD HE IT03Hee 16
Helenu ydeOHOro ceMecTpa. Bxirodaer B ce0si OLIGHKY MEPONPUATHUH TEKYIIEro KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHOM paboThl 0OyUaIOLIErocs Mo pasjaeiaam/TeMaM yueOHOW JUCIMILTUHBI
¢ 9 o 16 Hexenmto yaeOHOTO ceMecTpa.

- Hckmouenune: Tekymias arrectanuss B 8 ceMecTpe o0O0yudeHuss 1o o00pa3oBaTelbHBIM
nmporpamMmaM 0OakajaBpuata, B KOTOPOM €IWHCTBEHHass KOHTpojbHas Touka Ne 1 (KT Ne 1) —
BBICTABJIIETCSl B 3JIEKTPOHHYIO BEJJOMOCTh HE IMo3AHee 6 Hemenu ydeOHOro cemectpa. Bxirodaer B
ceOsl OLEHKY MEpONpUATUN TEKYIIEro KOHTPOJIS ayAUTOPHOM U CaMOCTOATEIbHOW paboTh
o0yyJaroIerocs 1o paszjenam/TeMaM y4eOHOW AUCHUIUIMHEL ¢ 1 0 6 Heneno yueOHOro cemecTpa.

- Pe3ynbrartel Tekyliell M MPOMEKYTOUHOM arTecTalud MOABOAATCA IO IIKane OaIbHO-
PEUTHHTOBOM CUCTEMBI.

Tan peMTHHIOBOM cHUCTEMBI / Henenn Bann
O1eHoYHOE CPECTBO MuHiMyn™ Makcumyn™
Cemectp 1

Texymas arrecranus 1-16 36 60
KontpoabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.1 8 9 15
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KonTpoabHasi Touka Ne 2 9-16 18 30
Oyenounoe cpedcmeo Ne 3.2 16 5 8
Oyenounoe cpeocmeo Ne 3.3 16 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpoMeskyTOYHasI aTTECTALUSA - 24 40
3auer -

Oyenounoe cpedcmeo Ne 2 - 24 40
NUTOI'O no aucuumninHe 60 100

Cemectp 2

Tekymasi aTTecTanus 1-16 36 60
KonTtposabHnas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.4 8 3) 8
Oyenounoe cpedcmeo Ne 3.5 8 4 7
Oyenounoe cpedcmeo Ne 4 1-8 9 15
KonTpoabHasi Touka Ne 2 9-16 18 30
Oyenounoe cpedcmeo Ne 3.6 15 3) 8
Oyenounoe cpeocmeo Ne 3.7 15 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyTouHAst aTTECTANMSA - 24 40
DK3aMeH -

Oyenounoe cpeocmeo Ne 1 - 24 40
HNUTOI'O no qucuunnue 60 100

* - MUHMMaJIbHOE KOJUYECTBO OAJIOB 32 OIIEHOUYHOE CPEJICTBO — ATO KOJIMYECTBO OaisioB, HabpaHHOE
o0yJaromuMcsi, MpU KOTOPOM OLEHOYHOE CPEJICTBO 3aCUUTHIBAECTCSA, B IPOTHBHOM Cllydae
o0yyaromuics TOMKEeH JTMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEeMHUECKYIO 3aJI0JDKEHHOCTD 110 TeKyILei
WIM TPOMEXYTOUYHOM arrecTanui. MUHUMalIbHOE KOJMYECTBO OAJIJIOB 3@ TEKYLIYIO aTTECTAllHio, B
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T.4. OTAEJIBHOE OILIEHOYHOE CPEJCTBO B €€ COCTaBE, U MPOMEKYTOUHYIO aTrTecTanuto cocrasisier 60%
OT COOTBETCTBYIOIIUX MaKCUMAJIbHBIX OaJIJIOB.

8.4. llIxana onenkn o0pa3oBaTebHbBIX JOCTHKECHHU I

HroroBas aTrectanus Mo AUCHUIUIMHE onleHnBaeTcs mo 100-0auibHOM MIKane U MpeacTaBiseT
CyMMy OallIoB, 3apa0OTaHHBIX CTYJEHTOM IIPU BBINOJIHEHUM 3a/laHUi B paMKax TeKylel u
MIPOMEKYTOUHOM aTTeCTaI|H.

Cymma
6asioB

Ouenka 110 4-x Oa/UIbHON IIIKAJIEe

OrneHka
ECTS

TpebGoBaHusI K yPOBHIO OCBOCHHS
y4eOHOU JUCIUILTAHBI

90-100

5- «comauunoy/ «3aumenoy

OneHka «OTJIIMYHOY BBICTABIISAETCS
CTYZEHTY, €CII OH IIyOOKO U
IIPOYHO YCBOWJI IIPOrPaMMHBII
MaTepual, UCYEPIBIBAOIIE,
IIOCJIEZIOBATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro MU3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPUIO C
IIPAKTUKOM, UCIIOJB3YET B OTBETE
MaTepual MOHOTpapuIeCcKOn
JUTEPaTyphl

85-89

75-84

70-74

4 - «xopowioy/
«3a4meHo»

65-69

60-64

3 - «yoosnemeopumenvho»/
«3a4meHo»

OneHka «XOpoII0» BBICTABIISIETCS
CTYJIEHTY, €CIIK OH TBEPIO 3HAET
MaTepual, FpPaMOTHO U 1O
CYILIECTBY M3JIaraeT €ro, He
JIOMyCKas CyIIeCTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC

OneHka «yI0BIETBOPUTEIILHO
BBICTABJIETCS CTYJEHTY, €CIIU OH
MMEET 3HaHMS TOJIBKO OCHOBHOI'O
MaTepuasa, HO He yCBOMJI €ro
JieTanel, 10IyCKaeT HETOUYHOCTH,
HEJ0CTaTOYHO MPaBUJIbHbBIE
(OpMyYIMPOBKH, HAPYILIEHUS
JIOTMYECKOMN MOCIIe10BaTENbHOCTH
B U3JI0KEHUU TIPOTPaMMHOTO
MaTtepuana

0-59

2 - «HEeY0081emeOPUMENbHOY/
«He 3aUmeHO»

OreHKa «HEYIOBIECTBOPUTEIHLHO
BBICTABIISICTCA CTYACHTY, KOTOPBIN
HE 3HAeT 3HAYMTEIIbHON YacTH
MIPOrPaMMHOTO MaTepHuaa,
JIOTTYCKaeT CYIIECTBEHHbIE
ommOku. Kak nmpaBuiio, oreHka
«HEYIOBIETBOPUTEIILHO» CTAaBUTCS
CTyACHTaM, KOTOPEIC HE MOTYT
MIPOAOIKUTH 00yueHue 6e3
JOITIOJIHUTCIIBbHBIX 3aHATUH 1O
COOTBETCTBYIOIIEH AUCIHUILTUHE
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9. IEPEYEHDb OgHOBHOﬁ W JOMOJHUTEJbHOM YYEFHOM JINTEPATYPHI,
HEOBXOJIMUMOMU 1JIsA OCBOEHUA JUCHUIIVIMHBI

@) ocHogHaA yuedHan Tumepamypa:

1.I'munaka HJL O6mas u Heopranudeckas xumusi/mon pena. A.W. Epmakosa. - u3n.30-e, nepepad. u
non. M.Uurterpan-nipecc. 2005. - 728 c.

2. 'nunka H. JI. O6mas xumus: yueonuk / H. JI. I'munka; pen.: B. A. [Tonkos, A. B. ba6kos. - M.:
Opaiit, 2011.

3.AnanbeBa O.A., Bypyxun C.Bb., Mauyiaa A.A., JlapuueBa T.E., I[lankoBa H.H., CoxonoBa
FO. /1. JlabopaTopHbIit mpakTUKYM 10 Kypcy «O0mas  xumusy. — Ooauack: MATD.2005. - 60 c.
4.C.b. Bypyxun, O.A. AnanbeBa. Beegenue B anekrpoxumuio. OKUCIUTEILHO-BOCCTAHOBUTEIIbHbBIC
pPEaKIMK B BOJHBIX PACTBOPAX AJIEKTPOJIUTOB: yued. mocodue mo kypcy "Oobmas xumus" / - OOHUHCK:
NATD HUAY MUDU, 2011. - 104 c.

5. Tkaues, C. B. O6mias xumus : yueoHoe nmocodue / C. B. Tkaues, B. B. Xpycranes. - MuHCK :
Beicmas mikoia, 2020. - 495 ¢. - URL : https://www.studentlibrary.ru/book/ISBN9789850632722.html

0) oononnumenvHasn yueonas numepamypa:

1.Mauyaa A.A., AnanbeBa O.A., bypyxun C.b., Kosoasxubiii B.A., JlapuyeBaT.E., IlankoBa
H.H., CokonoBa 10.JI. COopHuk 3ama4 u ynpaxkHeHu#M no kypcy «OOmas U HeopraHuyeckas
xumusy. — O6auHCcK: UATD. 2002.- 124 c.

2.Mauyaa A.A., JlapuueBa T.E., [lankosa H.H., CoxosioBa FO./l. JlaGopaTopHblii IPaKTUKYM IO
Kypcy «O01mas u Heopranuyeckas xumus». — O6HuHCcK: UATI. 2004.- 44c.

3.Tymuka H.JL. 3anaun u ynpaxsaenus no oomei xumun. — J1.: Xumusa,2011. -240 c.

4.KopoBun H.B. O0mas xumus. - u3a.2-e., ucrp. u gomn.- M.: Beicmas mkona, 2000. - 558 c..

S5 Mudraxona, H. III. O0mas u HeopraHudeckas XuMusi. Teopus u mpakTuka : yaebHoe mocoodue /
H. III. MudTtaxona, T. II. [lerpoBa. -2-e u3a. , ucnp. u non. - Kazans : KHUTY, 2019. - 336 c.
https://www.studentlibrary.ru/book/ISBN9785788226514.html

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON
CETH «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXO/JUMbIX J1JISA
OCBOEHMUSA JUCTIIAITJIMHBI

http://www.window.edu.ru/window/library ®enepanshsiii moprai. Poccuiickoe ooOpa3oBanue.
http://www.cir.ru/index.jsp Yuusepcuterckas HHGOpMaMOHHAs cuctema Poccu.
http://www.diss.rsl.ru  Poccuiickasi rocymapcTBeHHass OWOJIMOTEKa. OJIEKTpOHHAs OMOIHOTEeKa
JIACCEepTALU.

http://www1.fips.ru Mudopmanuonusie pecypcbl PocriateHTa.

http://www.studentlibrary.ru 95C «Koncynbrant CtyaeHTa»

11. METOJAUYECKHUE YKA3AHUSI JIVIS1 OBYUAIOIUXCSI IO OCBOEHUIO
JUCHUTINHBI

OcBoeHne MPOrpaMMBbl AUCIHUIUTHHBI « XUMUS TIPETyCMaTpUBACT:

nexiyn (32 yaca), ceMuHapckue 3ansatus (32 gaca), mabopaTopHsie paboThl (32 "aca), TeKyIIHiA
KOHTPOJIb B BUJIC BHIITOJHEHUSI KOHTPOJIBHBIX Pa0OT, 3alIUT 1a0OpaTOpHBIX PadOT, TPOMEKYTOYHBIH
KOHTPOJIb - IK3aMeH.

BU/l Y4eOHBIX Opranuzanus 1eATeJJbHOCTH CTY/ICHTA
3aHATHH
Jlexnus CTyaeHT JoKeH UMETh JIEKIIMOHHYIO TETpa/ib, TJae 0hopMIIsieT

KOHCHEKT JiekKuii. Hanucanne KOHCIEeKTa JeKIUi: KpaTKo,
CXEeMaTHYHO, TI0CJIEJI0BATENIbHO (PUKCHPOBATh OCHOBHBIE MOJ0KEHUS,
BBIBOJIbI, (POPMYIHPOBKU, 000OIIEHNS; TOMEYATh Ba’KHbIE MBICIIH,
BBIJIETISITh KJIKOYEBBIE CIIOBA, TEpMUHBL. [IpoBEepKka TEpMUHOB,
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MOHATHI C TOMOIIBIO SHIIUKIIONEIN, CIOBAPEN, CIIPABOYHHUKOB C
BBINIMCHIBAHUEM TOJIKOBAHUM B Te€Tpaab. KOHCIIEKT NeKuuid
HE0OXO0AMMO MPOpadOTaTh MEPE]T CIACAYIONIEH JICKIIUEH, TOCTAaBUB
BOHpOCBI TaM, I'’A€ BCTpe‘-IaIOTCSI HCIIOHATHBIC MECTaA. OTBGTBI Ha 3Tn
BOIIPOCHI CJIEIYET HAUTH B PEKOMEHIOBAaHHOM JINTEpaType HUIH
BBIACHUTH HA KOHCYJIbTallMU Yy ipenogaBareiia. KoHCIeKT nexkui
HEO0OXOMMO JTOTIOJIHATHh BCTAaBKaMH, OCOOCHHO I10 BOTIPOCaM,
BBIHECEHHBIM Ha CAaMOCTOSTENIbHOE U3YUCHHE.

T10 TIOJITOTOBKE K MPAKTUYECKUM 3aHATHSIM

0O0603Ha4YNTh BOIIPOCHI, TEPMHUHBI, MAaTepHall, KOTOPBIN BHI3BIBACT
TPYIHOCTH, IOMETHUTH M MOIBITATHCS HAWTH OTBET B PEKOMEHIYEeMOM
mutepatype. Ecinu caMocTosTenbHO He yaaeTcs pa3oopaThes B
Marepuaie, Heo0X0IuMO chOPMYITMPOBATH BOIIPOC M 3a7aTh
MIPENO/IaBaTelt0 Ha KOHCYIbTAIlMU, TPAKTUYECKOM 3aHSITHH.

IpakTuyeckue
3aHATHS

CeMuHapcKue 3aHATUSA IPU3BaHbl HAYYUTh CTYICHTA
CaMOCTOSITENIBHO Y KPUTUYECKU MOJXOAUTH K U3y4aeMOMY
MmarepHaiy, pa3oupaThCs B IpOOIEMHBIX Bonpocax (puznyeckoi
XHMHH, CTIOCOOCTBOBATh OOPETEHUIO HABBIKOB aHAIN3a TEKCTOB
UCTOYHUKOB MH(OPMALIUH, PELICHUIO TUIIOBBIX 33/1a4 (pru3nueckon
XUMUHU

ITpyu MOArOTOBKE K MPAKTUYECKUM 3aHATUAM CTYACHT JOJKCH
03HAKOMUTBCS C TEMOM 3aHSATHSL, IPOPAOOTATh COOTBETCTBYIOILIMIMA
JIEKIIMOHHBIN MaTepuali u MaTepuai B yueOHOI uTeparype.
CdhopmynupoBath mpoOIEeMHBIE TSI BOCIIPUSTHS BOTIPOCHI C IIEITTBIO
ux o0CyXx/1eHus B popMaTe CEMUHAPCKOTO 3aHATHUS. 3aHATUS
IPOBOJATCS B (hOpMe aKTHBHOM pabOTHI CTYIEHUYECKOH IPYIIITbI IO
KOHTPOJIEM U PYKOBOJICTBOM IIPENOABATEI.

Kpome 3Toro Heo6X01MMO pelInTh JOMAIHUE 3a7a4H, 3aJaHHbIE HA
IIPEIBIAYILEM 3aHATHU. J{JI yCIIEIIHOrO peleHus JOMAIIHUX 3a1a4
HE00XO0IUMO TPOCMOTPETH 3aIllMCU PEUICHUH 3a/1a4, BHIIOJHEHHBIX B
ayJIMTOpHUH.

[Tpuctynas k peuieHuro 1000 3a1a4uu, cleAyeT BbIITOIHSTD
OIpeZicNIEHHBIE ITpaBwila: BHUMaTeNbHO IPOYUTAT YCIOBHE 3a/1auHu.
Pemenue 3aau pekoMeHayeTCsl POBOJIUTE B OOIIEM BH/IE.
Brrancnsrores, Kak MpaBuilo, TOJIBKO T€ BEJIMYNUHBI, KOTOPBIE
TpeOyroTCs 1711 OTBETA Ha BoIpoc 3a1auu. [Ipexae ueM noacTaBisTh
JTaHHbIE B PacyeTHYI0 (hopMyny HEOOXO0AUMO MTPOBEPUTH
pa3MepHOCTh BBIYUCIISIEMON BeNUUuHBL. Eciiu pasmepHOCTb
BBIUMCIISIEMON BEJIMYMHBI IPAaBUIIbHAS — MOYKHO IPOBOJUTH
BBIUMCJIEHMS], €CIIM HET - ceayeT HailTu omnOku. [locne npoBeneHus
BBIYUCIICHUH HEOOXO0AUMO OLIEHUTh Pa3yMHOCTh TOJTYYEHHOTO
pe3yibTaTa (3Hau€HUEe CKOPOCTH JABUKEHUSI Tela OIM3KOH K
CKOPOCTH CBETA B BAKYyME — HEPa3yMHO, HEPa3yMHO OTPULIATEIIBHOE
3Ha4YeHue abCOIIOTHOM TeMmepaTypsl U Tak jaanee). Eciu nonyden
HEpa3yMHBIN pe3yabTaT, He0OXOMMO MTPOBEPHUTH MPABHILHOCTH
BbIUKCIeHUN. Eciii BbIUKCIEHNS IpaBUIIbHBIE, CIEAYET UCKATh
omn6Oku B pemeHun. [Ipu 3anucu pemieHus 3a1a4i HEOOX0IUMO
JienaTh MosicHeHus. B KoHIle perieHus OHKeH ObITh 3allUCcaH OTBET
Ha BOIPOC 3aJ1a4M.

CamocrosTeJbHAs
padora

Kaxaplii CTYJICHT JOJIKSH HHIUBUYaTbHO TOTOBUTHCS 110 TEMaM
JTUCITUTIMHBI, YUTast KOHCIIEKTHI IEKIIUNA U PEKOMEHAYEMYIO
nuteparypy. CamocTosTenpHas padoTa MO3BOJISET CTY/ICHTY B
CIIOKOMHOI 00CTaHOBKE MOAYMaTh, pa300paThCs ¢ UH(pOpMaIHei mo
TeMe, TPU HE0OXOMMOCTH 0OPATUTHCS K CIIPABOYHOM JIMTEpAType.
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BHumarenbHOe YTeHHE U TIOBTOPEHNE IIPOUYUTAHHOTO TOMOTAET B
MOJTHOM 00bEeMe YCBOUTH COACP)KaHUE TEMBI, CTPYKTYpUPOBAThH
3HAHMSL.

YroOsl conepxarenbHas HHPOPMALUS IO AUCHUTITHHE
3allOMHHANACh HAJI0JIT0, LIeJIeCO00pa3HO N3ydaTh €€ MOITAIMHO - IO
TE€MaM M B CTPOT'OM 1OCIIEJ0BATEIbHOCTH, IIOCKOJIBbKY ITOCIIEYIOIINE
TeMBbI, KaK MPaBUIIo, ONMPArOTCs Ha npeapiayume. FiMeHHo nostomy
OoJbIIast YacTh CAMOCTOSITENILHON paOOTHI PEATIOIaraeT
HOJTrOTOBKY K CEMUHAPCKUM 3aHSATHUSAM, BBIIIOJHEHUS
PEKOMEHI0BAaHHBIX JJISl PELIEHMS 3a/1a4, [IOATOTOBKY K
KOJIJIOKBYMAaM, BBIITOJIHEHHIO U 3aIlIUTE UHIUBHYaIbHOIO
JIOMAIITHETO 33/1aHus, a TAK)XKe MOJATOTOBKY K JJAOOPaTOPHBIM
pabotam. /[y ycriemHoro BbIIOIHEHUS 3TUX 33]4a4 KaX/Iblid CTYAECHT
UMeeT BO3MOXHOCTb I0JIb30BaThCs pa3pabdOTaHHBIM Ha Kadenpe
METOAMYECKUM 00€CIICUEHUEM.

[InannpoBaHNE BpEMEHU Ha CaMOCTOSTENbHYIO paboTy,
HE00X0IMMOT0 Ha U3Y4YE€HUE HACTOSALIEH NUCHUIUIMHBL, CTYI€HTaM
Jy4llle BCEro OCYIIECTBIIATh HA BECh CEMECTP, IIPeAycMaTpuBas Ipu
3TOM peryJisipHOe IOBTOPEHKE MPOHIEHHOT0 MaTepuana. Marepuail,
3aKOHCTIEKTUPOBAHHBIN Ha JICKIIHUAX, HEOOXOAUMO PETYIISIPHO
JIOTIOJIHATH CBEJICHUSAMU U3 JIMTEPATYPHBIX UICTOUHUKOB,
NPECTaBICHHBIX B pabovell mporpaMMe AUCHUILTUHBL. 1o Kakaon
U3 TeM JUIs CaMOCTOSITENIbHOTO U3YyYEHMsI, IPUBEJCHHBIX B paboueit
IporpaMMe AUCLHUILINHBL, CIEAYET CHavana NpoYnuTaTh
PEKOMEHI0BaHHYIO JIUTEPaTypy U, IpHU HEOOXOIUMOCTH, COCTABUTh
KPAaTKHU KOHCIIEKT OCHOBHBIX MOJIOKEHUM, TEPMUHOB, CBEACHU,
TpeOYyIOIMX 3alIOMUHAHUS U SBIISIOIIUXCS OCHOBOIIOJIATAIOIMMU B
ATOM TeMe U Uil OCBOCHHUS MOCIEIYIOIMX pa3ienoB Kypcea. s
paciMpeHys 3HaHUM 110 TUCHUIUIMHE PEKOMEHIYEeTCs NCII0JIb30BaTh
HuTepHeT-pecypcsbl.

[Tpu camocTosTENbHON PabOTE PEKOMEHIyeTCS KOHCIIEKTUPOBATh
u3yuyaeMblil (mpopabaTbiBaeMblii) MaTepuai. KoHCIIEKT MOXKeT ObITh
OTIOPHBIM, COJIEPKATh JIUIIb OCHOBHbBIE KIIFOUEBbIE O3UIUH, HO TTPU
3TOM JOCTAaTOYHBIM JUIs ITOJIHOTO OTBETa IO Bompocy. KoHcnekT
MO3KET ObITh TOAPOOHBIM. OOBEM KOHCIEKTA ONpEEsIeTcs CaMUM
CTYJEHTOM.

B nporuiecce paboThl ¢ yueOHOW/HAYYHOH IUTEPATYpOIl CTYACHTY
PEKOMEHIYETCSl IENATh 3alIMCH 10 X0y YTEHMSI B BUJI€ ITPOCTOTO
WJIM pa3BEpHYTOTO IJIaHA, COCTABJIATH T€3UCHI, TOTOBUTH AHHOTAL[UHN
IPOYUTAHHOTO. Hanmnune Takux KOHCIIEKTOB MOTYT J1aTh
JIOTIOJTHUTEIIbHBIE OAJIIbl 32 aKTUBHOCT.

JlabopaTopuas
padora

[ToaroroBka k 1abopaTopHOi paboTe BKIIOYAET B ceOst paboTy ¢
KOHCIIEKTOM JIEKIMH, pEKOMEHIyeMO! JIUTEepaTypod, MOATOTOBKY
OTBETOB K KOHTPOJIbHBIM BOIIPOCAM JUIs JOMYCKA K BBIMOJIHEHUIO
nabopaTopHO pabOTHI, pEIICHHUE 3a1aY.

JlaGopaTopHbIe 3aHATHUS IPOBOASTCS B CIIEUAIN3UPOBAHHBIX
nabopaTopusx (axkynapTera.

[Tpexe ueM HavaTh 3aHATUS B JAHHOHW JIAOOPATOPUU CTYACHT
3HAKOMMUTCA C MPpaBUJIaMH TEXHUKHU 6630HaCHOCTI/I, 0 yemM
pacriuceiBaeTcs B xKypHaie. B maboparopusx kadenpsl 3anperaercs
HaXOJUTKCS B BepXxHel omexne. Ha paboyem cTose 1omKHO
HaXOJIUThCS TOJIBKO HE00X0aMOoe 000pyI0BaHKE U TPHUOOPHI s
3anucel U pacyeToB. 3ampeniaeTcs Ki1acTb Ha pabounil CTOJ CYMKH,
MaKeThl, ANKU U APYrue NoCTOpoHHUE npeaMeTsl. CTyIeHT
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IPUCTYNAET K BBINOJIHEHUIO JJAOOPATOPHON pabOThI TOIBKO MOCTIE
O3HAKOMJICHHUS C OIIMCaHUEeM pabOoThl U IOJATOTOBKHU K HEM.
3anpemaercs BKIOYATh Kakue-1ub0 mprudopsl uiau 6e3
IIPEIBAPUTENBHOM MPOBEPKU UX MPEIO01aBaATEIEM U JIAOOPAHTOM.
[Tocne okoHYaHus pabOTHI CTYACHT JAOJIKEH CAATh JJaOOPaHTy
BBIJIAaHHBIC IPUHAICKHOCTH, TIPUBECTH B OPSI0K paboyee MecTo,
HOJYYUTh OTMETKY B )KYPHaJle O BBIIIOJIHEHUHU paboThl, IPEIbIBUB
JUISL 3TOTO TOJY4YEHHBIE PE3YJIbTaThl IPENOJABATENIO.

He HaunHaliTe BBINOJIHEHUE ONBITA [10KA HE YACHUTE cede
IIOJIHOCTBIO €T0 11€JIb, METOJ U HE COCTaBUTE ILJIaH MPOBEACHUS
omnbITa. Tak Kak Bpemsi IPOBEJECHHUS OIbITa OTPAHUYEHO Y4EOHBIMU
yacaM#, OTBEJICHHBIMH Ha HETO, TO BCIO MIOATOTOBKY HEOOXOAUMO
IIPOBECTU CAMOCTOSITENILHO JI0 3aHATHH.

J171s1 TOATOTOBKM K OIIBITY:

1. Ilpoutute pyKoBOACTBO K paboTe. BeisicHUTE B Ipoliecce 4TeHus,
a B ciIy4yae He0OX0IMMOCTH Ha KOHCYJIbTAIMH C TIPETOAaBaTENIEM,
KaKHe 3aKOHOMEPHOCTH JIe)KaT B OCHOBE pPacueTHBIX (popMyil.
O3HAaKOMBTECH CO CITUCKOM PEKOMEHOBAHHOM JINTEPATYPHI.

2. CaMOCTOATENBHO MIIU C IOMOIBIO Y4eOHBIX OCOOUI BBIBEIUTE
(GopMyJibl, KOTOpPBIE UCIIOJIB3YIOTCS B padoTe.

3. Eme pa3 npouTHTe pyKOBOJCTBO, HO TE€NEPh B JIAOOPATOPUH, UMES
nepes riaa3aMu yCTaHOBKY JUIs poBeAeHUs onbiTa. [Ipu aTom
ysICHUTE cebe, Kak B 0COOEHHOCTSAX KOHCTPYKIIMU YCTAaHOBKU
o0OecrieunBaeTcs BBIIIOJHEHUE YCIOBUM, B KOTOPBIX CIIPABEJINBbI
3aKOHBI ¥ (POPMYJIBL, UCIIOJIb3YEMBIE B 3a/1aUe.

4. Pa3beputech B npuHIUNax padOTbl H3MEPUTEIbHBIX IPUOOPOB, C
KOTOPBIMU UMEETE JEJI0 B IIEPBBIN pas.

5. Pa36epurech B TpeOOBaHMSIX, KOTOPbIE HAJI0 IPEIbSIBUTD K
HACTpOIKe TPHOOPOB M YCTAHOBKE B IIEJIOM, YTOOBI 00ECTICUHUTh
HaWTy4lllie pe3yabTaThbl ObITA.

KaxxapIM cTy1eHTOM J0JKHA OBITH 3aBeJieHa CleliMaibHas TETPaib
JUIS BBITIOJIHEHUS! Ta00paTOPHBIX paboT, B KOTOPYIO PU MOATOTOBKE
3aHOCSITCS] KpaTKUE CBEJIEHUS U3 TEOPUH, CXeMa OIbITa U T.1., a B
JaNbHEeHIIeM MoJTyuyeHHbIe pe3ybTaThl U3MEPEHUH, UX 00paboTKa U
KOHEYHBIN pe3ynbTar. J{Js 3anucu pe3ynbTaToB U3MEPEHUS! TOJIKHBI
OBITH 3apaHee MOATrOTOBJIEHBI TaOIMIIbI, BKIIOYAIOIINE KaK CaMU
M3MEpEHUS, TaK U UX MOTPEIIHOCTH.

K crnenyromemy 3aHATHIO CTYACHT TOTOBUT O4YEpeIHYIO paboTy U
MPEIbSABISET OTYET O pabOTe, BHITOJIHEHHOW Ha IPEbITyIIEM
3aHATUH. PaboTa cunTaeTcs OKOHYATENbHO CIAaHHOM Mocie 3aluThl
otuyeta. CTyAeHT JoJKeH 0OPMUTh OTUET 10 MpuiiaraeMoi popme:
OTueTa 1o BHINOJIHEHHOMN J1a00opaTopHOii paboTe B KauecTBe
00s3aTeNbHBIX BKIIIOYAET B c€0sl CIEAYIOLIUE pa3 Ieibl:

1. Ha3Banue paboThI.

2. llens paboThl, 00OpyAOBaHUE.

3. KpaTkue cBeieHUs U3 TEOpUH, CXEMa YCTAHOBKU M OCHOBHBIE
paboune GopMyIIbI.

4. Kpatkoe onucanue xo/1a paboThl.

5. Pe3ynbrarhl u3MepeHuid, MpeICTaBICHHBIC B BUJIE TAOIUI] U
rpauKoB.

6. Pacuer nCkOMOM BETMYMHBI U €€ 3HAYCHHUE.

7. Pacuet ommOKN U3MEpEHUSI.

8. OKOHUATENbHBIN pe3yibTaT, OJYYEHHBIN MIOCIE OKPYIJIEHUS, C
yKa3zaHHeM a0COJIFOTHOW U OTHOCUTEIbHON ONIMOOK HU3MEPEHHUS.
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9. BeiBOZIBI, 3aKITIOUEHHE O JOCTHIKEHHH 11€JIH, TIOCTAaBICHHOM
JTaHHOH paboToii, ¢ aHATM30M MOJTYYEHHOTO Pe3yibTaTa.

[Tpu npomycke 3aHATUSA AaHHAs JabopaTopHas paboTa BBITOIHAETCS
B 4achl CAMOIIOITOTOBKHU K CIIEAYIOLIEMY 3aHATHIO 10 COINIACOBAHUIO
U gonycky npenogasarens. [lo okoHuanuto paboThl 1a0OpaHT eaet
OTMETKY B TETPaJu CTY/ICHTA ¢ 00s3aTEIIbHBIM yKa3aHUEM (haMUITHH
CTYyJICHTa, Ha3BaHUsI paOOThL, AATHI €€ BBHIIIOJHEHUS U CTABUT CBOIO
HOJITHUCK.

JlaboparopHble 3aHATHS MPOBOJATCS UHAUBUYaTbHO. CTYAEHT
MOJIy4aeT JO0MYCK Ha 1ab0opaTOpHYIO paboTy IpU HATMYUU
KOHCIIEKTa M YCTHBIX OTBETOB Ha BOMPOCHI Ipenoaanarens. Tekyimui
KOHTPOJIb 3HAHUM OCYIIECTBIIIETCS 110 CUCTEME «3aUTEHO — HE
3aYTCHO».

JlaGopaTopHbIe 3aHATHS MPOBOAATCS TI0 pas/iesiaM Kypca COTJIaCHO
KaJieHJAapHOMY Iiany. B Haualne cemecTpa npernoaaBaresib MNPOBOIUT
MOIPOOHBIN Pa300p HEKOTOPHIX U3 BBITIOIHAEMBIX padOT, YTOOBI
MOJATOTOBUTH CTY/ICHTA K UX BBIMONHEHUIO. [Ipu moaroroBke K
nmabopaTopHBIM paboTaM 1eaecoo0pa3Ho 32 HECKOJIBKO JHEH 10
3aHATHUSA BHUMATENbHO 1-2 paza mpo4YUTaTh HY>KHYIO TEMY,
pa3o00paThCsi CO BCEMU TEOPETUUECKUMU TIOJIOKEHUSAMU U
MPEJICTOSIIIUM IKCIIEpUMEHTOM. Eciii BO3ZHUKIIN TPYAHOCTH,
00paTUTHCS 3a MOMOILBIO K yUeOHO!, CIIPaBOYHOM JIUTEpPAType UK K
MpernoaaBaTelto 3a KOHCYIbTaluei. 3a 1eHb 10 1a00paTopHOi
paboThI HEOOXOAMMO M3YUHTh METOANYECKHIE YKa3aHHsI K
BBINIOJTHEHHIO JIAOOPATOPHBIX pabOT M COCTABUTH KOHCIIEKT.

IHoaroroBka K Bormpocsl k 3K3aMeHY BBIAAKOTCS CTYAECHTAM B 3JIEKTPOHHOM U
JK3aMeHy (3a4ery) pacrie4yaTaHHOM BHUJE B Hayalle cemecrpa. [lonaroroska x sk3aMeHy
TpeOyeT THIaTeIbHOE U3YYEHNE MaTepUaa 0 TEME WIH OJIOKY TEM,
AKLIEHTUPOBAHUE Ha OIIPENIEICHUSAX, TEPMUHAX, CONEP/KAHUN
nousatuil. [Ipy moaroToBKe K sK3aMeHy HEOOXOIMMO
OPUEHTHPOBATHCS HA KOHCIEKTHI JIEKIIUH, OTYETHI 0 JJaOOPaTOPHBIM
paboTam, IpuMepbI BHIIIOJIHEHUS 3aJaHUI, pacCMaTpUBAaEMBbIX Ha
3aHATHAX, PEKOMEHAYEMYIO JIUTEPATYPy. DK3aMEH M0 TUCLUIUINHE
«Puznueckas XUMUs» IPOBOJAUTCS B YCTHOHN (popMe MO paszenam,
U3y4a€MbIM B COOTBETCTBYIOILIEM CEMECTPE.

12. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIMH, UCTTOJIb3YEMBbIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCIUIIJIMHE,
BKJUIIOYASA IEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIANMOCTH)

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIecca 1o
JUCLUIUIMHE OCYILIECTBISETCS B COOTBETCTBMM C YTBEp)KICHHBIM [losnokeHneM 00 DieKTpOHHOMH
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnekTpoHHas cucremMa ynpaBieHus oOydenuem (LMS) wucmonmedyercs A peanu3anuu
06p330BaTeJ'IBHBIX mnmporpamMm I1Ipu OYHOM, IAUCTAHOMOHHOM M CMCHICHHOM pPEKHUME O6y‘ICHI/I5[.
Cucrema peanusyeT cielyrolnue OCHOBHbIE () YHKIIMH:

1) Co3aaHue 1 yrpaBJIeHHE KJIaCCaMH,

2) Coznanue KypcoB,

3) Opranu3anys 3aicH yJaruxcs Ha Kype,

4) [IpenocrapiieHue qocTyma K y4eOHBIM MaTeprajiam JUisl ydaliuxcs,
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5) [TyOnukarus 3axanuii 17151 y4€HUKOB,

6) OrneHka 3aaHUi yqanmxcsi, MPOBEICHUE TECTOB M OTCIICKUBAHUE TIPOTpecca 00yICHHsI,

7) Opranu3zanys B3auMOJCHCTBHS YIaCTHUKOB 00pa30BaTeILHOTO MpoIiecca.

CucremMa HWHTErpUpYyeTCS C JOMOJHUTEIHHBIMH CEPBUCAMH, OOCCIICUMBAIOIIMMH BO3MOXKHOCTh
UCIIOJIb30BAaHUs TaKUX (YHKIMH Kak pado4Mii KaJleHJIapb, BHJCO CBsI3b, MHOTIOIOJIH30BATEIbCKOE
pelIaKTHpOBaHUE JOKYMEHTOB, CO3/1aHHe (POpPM OMPOCHUKOB, MHTEPAKTUBHAS JIOCKA ISl PHCOBAHUS.
ABTOpH3aIUs TOJIb30BaTENICH B CUCTEME OCYIISCTBISIETCS MOCPEACTBOM KOPIOPATHBHBIX aKKAyHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuonnvix mexnoaocuii

[Ipu ocymecTBieHnH 00pa30BaTENBHOrO TMpolecca MO JAUCHUIUIMHE  HCIOIb3YIOTCS
crenyromue HHHOPMaIMOHHBIE TEXHOJIOTHU:

— TpOBeJCHHE JEKUUN C UCTIONIb30BAaHUEM CIaiI-IIpe3eHTAall i,

— UCHOJb30BaHUE 00yYarOUINX BUACO(PHUIEMOB;

— HCIIOJB30BaHHME TEKCTOBOTO penakropa Microsoft Word;

— HCIIOJb30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;

— UCHOJb30BaHUE TeKCTOBOTO penakropa NoteBook (biokHor);

— oOpraHuzaiys B3aUMOJEHCTBUSA C OOYYAIOUIUMUCS TOCPEICTBOM 3JIEKTPOHHOH MOYTHI U

SUOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

1. TexcroBsiii pegakrop Microsoft Word;

2. Tabnmmunblii pexakTop Microsoft Excel;

3. Penakrop npesenrauunii Microsoft PowerPoint;

4. TekcroBsiii penaktop NoteBook (biokHoT);

5. Bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOYHBIX CUCHIEM

JlocTyn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JEeKTPOHHON OMONIMOTEYHOH cHucTeMe
(OBC) ocymecTBiseTcsl MOCPEACTBOM CIIELUANBHBIX pa3/ienoB Ha opuuuansHoM caiite UATD HUAY
MU®U. ObecnieueH TOCTyM K 3MEKTPOHHBIM Katanmoram oubmuorexku MATO HUAY MUDMU, a taxxe
JIEKTPOHHBIM 00pazoBarenbHbIM pecypcaM (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU MPSMBIX
JIOTOBOPOB € MpaBooOIaAaTeasiMi y4eOHOM M y4yeOHO-METOJMYECKOW JUTEepaTyphbl, METOJUYECKHX
0COOHUI:

1) Nudopmanmonnsie pecypcesl Cetn Koncynerant Ilmioc, www.consultant.ru (undopmarus
HOPMAaTUBHO-NIPAaBOBOIO  XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX U
TEJIEeKOMMYHUKALMOHHBIX TEXHOJIOTHH);

2) DeKTpOHHO-0MOIMOTEeYHAs cucrema HUAY MHUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narenscTBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0ubnnoreunas cucreMa BOOK.ru, www.book.ru;

5) basb1 nanHbIX «QNMeKTpOHHO-O0MOMMoTeuHast cuctema elibrary» (OBC elibrary);

6) bazosas Bepcust 9bC IPRbooks, www.iprbooks.ru;

7) ba3bl ganHbIX «nexkTpoHHas 6ubanoTeka Texuuueckoro BY3a» www.studentlibrary.ru;
8) DNeKTpOoHHO-0MOIMOTeyHast cucteMa «AnOyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 3
10)  DnekrponHo-6MOMMOTEYHAs cucteMa «IbC FOPAUTYy, http://urait.ru/.

13. OIMMCAHUE MATEPHAJIbBHO-TEXHUYECKOW BA3blI, HEOBXOJUMOM s
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA ITO JUCHUIIJIMHE
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JlaGopaTopus oomeii xumun (Ne 613-615)

AynmuTopus Ui IpoBeIeHuUs 1ab0opaTOPHBIX padoT
Jlocka nij1s HanucaHusl MeJIoM — 1 ImT.

MPOSKIIMOHHBIN YKPaH, HOYTOYK, aKyCTHUECKast CUCTEMA,
CXEMBbI U TaOJIHIIbI,

aHAJIN3aTOP MHOTOKAaHAJIbHBIA AHMOH 4151 1 wiT. ;

Becbl ACCULAR ALC-210 amanuTtuyeckue — 2 IIT.,
Bechl aHasiTHdeckue BJIP—2 mir. ;

BBITSDKHBIC mKadel [1IB — 2 mT. ;

MUWIIKMBOJIbTMETP pH-MeTp — 1 T,

Bechl aHanmTnueckue RV-214 — 1 mr.;

HAOOPBI XMMUYECKOM MOCY/IBL,

naboparopHas MeOellb, CTOJBI Ha 2 pabounx Mecta — 121IT., ¢ BOAOOABEICHUEM.

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Hepeqeﬂb 06pa30BaTeJ’ILHBIX TeXHOHOFHﬁ, HCIIOJB3YEMbBIX IIPH OCYHIECTBJICHHU
06p330BaTeJ1bHOFO nmpouecca mo TMCUIJIMHE

HanMeHoBaHHe AKTUBHBIX M
Ne HanmeHnoBanue . | KoaumgecTBoO
Buj 3ansarui HHTEPAKTUBHBIX ()OPM NMPOBETECHUSA
I | TeMbI TUCHHUILINHEI aK. 4. .
3AHATHIA
U3y4CHHE W 3aKPEIUICHUE HOBOTO
MaTeprania Ha WHTCPAKTHBHOU JICKIIUU
OCHOBHBIE TTOHSTHUS B
1 N JIEKLIUS 1 (mekmus-6ecena, JeKIus ¢ pazdbopom
KOHKPETHBIX CHTYAaI[Hi)
U3y4eHHE U 3aKpeIUIeHHe HOBOTO
MaTepuaga Ha WHTEPAKTHBHOU JICKIIUU
2 ONEKTPOHHOE J— 1 (mexuuss ¢ pa3dbopoM  KOHKPETHBIX
CTpOCHHE aToMa CUTYaITuH, JIEKIS c 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMHU )
W3YYCHHE W 3aKpeIJICHHE HOBOTO
MaTepuanga Ha WHTEPAKTHUBHOU JIEKIIUU
JIeKIMg-0ecena JIEKIUS C pa3zdopom
XUMHYeCKoe (nexnt & H N p p
3 JIEKIUS 1 KOHKPETHBIX CHUTYaIlMi, JeKIus ¢
paBHOBECHE
3apaHee 3aITaHUPOBAHHBIMH
OITMOKAMHU)
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PactBopbI
W3Yy4eHHE M 3aKpeIjIeHHe HOBOI'O

MaTepuajia Ha MHTEPAKTHUBHOM JIEKIIUU
(mexmus-6ecena, JeKIUs ¢ pazdbopom
4 JEKIMA 1 KOHKPETHBIX CUTYyallud, JEKUUS C
3apaHee 3aIJIaHUPOBAHHBIMU
OITMOKAMMU )

OKHUCIIUTENLHO-
BOCCTAHOBUTEIbHBIE
peaKIuu

U3y4CHWE © 3aKpEIUICHUE HOBOTO
Marepuaia Ha MHTEPAKTUBHOM JICKIIUU
(mexkumsi-Oecena, JeKus ¢ pa3zdbopom
5 TICKITHSI 1 KOHKPETHBIX ~ CUTYaIlMid, JICKIHA C
3apaHee 3arJIaHUPOBAHHBIMU
OIMOKaMM )

XuMuyeckas

HN3YUYCHUC W  3aKpCIUICHHE HOBOI'O
TCpMOAUMHAMHKA

MaTeprania Ha WHTCPAKTHBHOU JICKIIUU
(mekmus-6ecena, JeKIus ¢ pazdbopom
6 JICKIUS 1 KOHKPETHBIX ~CHTYallWid, JEKIUs C
3apaHee 3aIuIaHMPOBAHHBIMU
OLIMOKaMHu)

DIIEKTPOXUMUS
U3y4eHUE H 3aKpEIUICHHE HOBOTO

Marepuaja Ha WHTEPAKTUBHOM JICKIIUU
(nmexmusi-Oecena, JEKIUA — TUCKYCCHUS,
7 JIEKITUS 1 JeKIus C  pa30opoM  KOHKPETHBIX
CUTYalH, JIEKIUS c 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaAMHU )

14.2. @opmur opzanuzayuu camocmoamenwvHol padomsl odyuarouguxca (memol, 6bIHOCUMbBIE O/1A
CamMocmoamenbHoz0 U3YUEHUA; GONPOCHL  ONA  CAMOKOHMPONA; MUNOGble 3A0AHUA  O/1A
camonpogepku

CamocrosrenbHas paboTa CTY/IEHTOB - CLIOCO0 aKTUBHOT'O, II€JICHAIIPABICHHOTO PUOOPETEHUS
CTYJEHTOM HOBBIX JUIsl HErO 3HAHUN M yMEHUU 0€3 HENOCPEJICTBEHHOI'O y4acTHsl B 3TOM Ipoliecce
IIPEINOIaBaTeIIeH.

KoHnTposib camocrosTenbHOl paboThl M OLIEHKAa €€ pe3yJIbTaTOB OpraHU3yeTcs KaK €IUHCTBO
IBYyX (opm:

. CaMOKOHTPOJIb U CAMOOIICHKA CTYJICHTA;

. KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENOAABATENIECH, JK3aMEHALIMOHHBIX KOMUCCH.

CamocrosTenbHas paboTa CTYA€HTOB KOHTPOJIUPYETCS MO TeMaM, KOTOpbIe B Hayaje ceMecTpa
npeasaraTces Ui yriayOIeHHOIO CaMOCTOSTEIbHOTO N3YUEHUSI.
OcHOBHBIMU (hOpMaMU KOHTPOJISI CAMOCTOSITEIbHOM paboThI CTYIEHTOB SIBISIOTCS:
1.KoHTpos 3HaHUl penogaBaTesieM MpH AOMYCKe CTYJeHTa K JabopaTOpHBIM paboTaM, 3aluTe
1a00paTOPHBIX PadOT.
Ha camocTosTeNIbHOE N3y4eHUE CTYIEHTaM BBIHOCSTCS CIEAYIOIINE TEMBI:
1. OcHoBHBIE KJTacChl HEOPTAaHUUECKUX COCTUHEHUH;
2. Koppo3swus. DnekTpoxumMmudeckasi KOppo3wusl.
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3. XKecTtkocTh BOJBbI. Twumer KECTKOCTHU, MECTOAbI YCTPaHCHUA KCCTKOCTHU.

14.3. Kpamkuit mepmunonozuueckuit ciosaps

ABoraapo 4uciio (Win mocTosiaHas ABorajapo): Na= 6,02'1023‘IaCTI/IH BelecTBa

AncopOnusi - KOHIEHTPUPOBAHHME KaKOro-THOO BEIIeCTBa Ha IOBEPXHOCTH pasnena (das.
Hampumep, KOHIIEHTpUPOBAHKUE MOJICKYJI ra3a (azcopbara) Ha TBEpAOH MOBEpXHOCTH (amcopbente). B
KaueCcTBE aJICOPOCHTOB HCIONB3YIOT, KaK MPABWIIO, TIOPUCTHIE Tella C CUIBHO Pa3BUTON MOBEPXHOCTHIO
(mpumep - aKTUBUPOBAHHBIA YToyib). AJNCOPOIUS MOXET ObITh PE3yJbTaTOM JCUCTBUS TOJBKO
bu3nYeCKUX CHUJ MEXAY 4YacTHUI[AMH BEIIECTBA, HO MOXET COMPOBOXKIATHCS MU XHUMHUYECKUM
B3aMMOJICHCTBHEM afcopOara ¢ aicopOeHTOM (XeMOCOPOIIHS).

AJoTponus - SIBJICHUE CYIIECTBOBAHUSI XUMUYECKOI0 3JIEMEHTa B BUJIE JIBYX WJIM HECKOJIbKUX
MPOCTBIX BEIIECTB, PA3IMYHBIX MO CTPOCHUIO M CBOMCTBAM. DTH MPOCTHIC BEUIECTBA, PA3IMYHBIC TIO
CTPOCHHI0O W  CBOMCTBaM, HAa3bIBalOTCS  AUIOTPONHBIMU  (popMamMu  WIM  aJUIOTPOIHBIMU
momudukanusivu. Hanpumep, rpadut u anmas - aBe amtorponHsie Gopmbl (Moaudukanum) yriaeposa,
MOJICKYJISIPHBIM KHUCIOPOJ U 030H - JABE aJJIOTPOIIHbIe Moaudukanuu kuciopoaa. [Ipu onpeneneHHbIx
YCIIOBUSX aJUTOTPOMHBIC MOAU(DHUKAIIN MOTYT IIEPEXOIUTH IPYT B IpyTa.

AMop¢dHoe BemecTBo - HE KPUCTATMYECKOE BELIECTBO, T.€. BEIIECTBO, HE HMEIOIIee
KPUCTALTMYECKON pemeTku. [IpuMepsl: Oymara, miacTMaccel, pe3uHa, CTEKII0, a TAKXKE BCE KHUIKOCTH.

AMDOTEpHOCTH - CIIOCOOHOCTh HEKOTOPBIX XUMHUYECKUX COCTUHEHHI MPOSBIATH KHUCIOTHBIE
WIH OCHOBHBIC CBOWMCTBA B 3aBUCHUMOCTH OT BEIIECTB, KOTOPBIE C HUMH pearupyroT. AMdorepHbie
BeriecTBa (aM(onuThl) BenyT ceOs Kak KUCIOTHI IO OTHOLIEHUIO K OCHOBAHMSIM M KaK OCHOBAHHUS - TI0
OTHOIICHHIO K KUCJIOTaM.

AHUOHBI - OTPULIATENIBHO 3aPSKEHHBIE HOHBI.

ATOM - HauMeHbIlIas YacTUIA XUMHUYECKOI0 JIEMEHTA, SIBJISIOIIAsICS HOCUTEIEM €r0 CBOMCTB.
ATOM MOCTPOEH U3 CYOATOMHBIX YaCTHI] - IPOTOHOB, HEHTPOHOB, FTEKTPOHOB.

ATOMHas eMHHIA Macchl (a.e.M.) - poBHO 1/12 wacTs Macchl atoma yriepona'’sC, B spe
KOTOpPOro 6 MPOTOHOB M 6 HEHUTPOHOB, a B 3IEKTPOHHOM 000JI0UKe 6 ANEKTPOHOB. [[pyroe Ha3BaHue -
yraepoaHas eauHuna. EquHuma, B KOTOPOW H3MEPSIOT MacCy aTOMOB, MOJIGKYJI UM CYOaTOMHBIX
YaCTHIL.

ATOMHBII BeC - Macca aTomMa Kakoro-Tm0O 3JI€MEHTa, BBIpAXXEHHAs B aTOMHBIX €IUHHUIIAX
MacchI(yTIepOIHbIX €IWHUIAX). ATOMHBIA BEC 3JEMEHTAa PaBEeH CPEAHEMY 3HAYEHHIO W3 aTOMHBIX
BECOB BCEX €r0 MPHUPOJIHBIX U30TOIOB C YIETOM HX PACIPOCTPAHCHHOCTH.

ATOMHBI BeC - TO K€, UTO TMOPSAKOBBI HOMep djemeHTa B [leprogudeckoil cucteme
.. MenpeneeBa. ATOMHBIN HOMEDP YHCIEHHO PAaBEH MOJOXKHUTEIBLHOMY 3apsy s/ipa 3TOTO AJIEMEHTA,
T.€. YUCIIy MIPOTOHOB B SIpE€ TaHHOTO dJIEMEHTA.

BaneHTHOCTh - YHCIO 3JCKTPOHHBIX Tap, ¢ MOMOMIBI0 KOTOPBIX aTOM JaHHOTO JJIEMEHTa
CBSI3aH C APYTUMHU aTOMaMH.

BemecTBo - B €CTECTBO3HAHWU CYIIECTBYET DS MOHSTHH, KOTOPBIM TPYAHO JaTh CTPOTOE
ompezeneHue. BemecTBo - OJHO M3 TakWX MOHATUNA. B o0miemM cMbIcie OHO HCHONB3YyeTCs IS
0003HaYEHHsI TOTO, YTO 3arOJHSAET MPOCTPAHCTBO M UMeEET Maccy. B Gosee y3koM cMBbICIe - BEUIECTBO
3TO TO, M3 YEero COCTOST OKpYXKAIIIKWe Hac MpeAMEThl. B XUMHUHM dalle UCHONb3YyeTCsl TMOHATHE
KOHKpPETHOI'O BEIeCTBAa - XJIOpUJ HaTpus, cyibdar Kaiblus, caxap, OeHsuH u T.4. CM. Takxke
"mpoctoe BemecTBo", "cioxkHoe BemecTBo", ""cMech".

BogopoaHas cBsi3b - OJIMH W3 BHJIOB MEKMOJICKYJSIPHBIX CBsizeld. OOyCIIOBICHa B OCHOBHOM
AIIEKTPOCTATUYECKUMU CHIIaMU. J1Jis BOSHHKHOBEHHSI BOJIOPOJHON CBSI3M HYXXHO, YTOOBI B MOJIEKYJIE
OB OOWMH WJIM  HECKOJNIBKO  aTOMOB  BOJOPOJia, CBSI3aHHBIX C  HEOOJNBIIUMH,  HO
ANIEKTPOOTPHUIIATEIbHBIMA ~ aTomMamu, Hampumep: O, N, F. BaxsHo, 4To0bl y 23THX
AJIEKTPOOTPHUIIATESIBLHBIX aTOMOB OBLIM HEIOJICJICHHBIE JJICKTPOHHBIC Taphl. BoJOpoaHBIE CBSI3U
XapaKTepHBI NJIs TakuX BemiecTB, kak Boaa H,O, ammuak NHj;, ¢ropoBomopon HF. Hampumep,
mosiekyiibl HF cBsizaHbl Mexay co0oil BOAOPOTHBIMU CBSI3SIMH, KOTOpPbIE Ha PHCYHKE ITOKa3aHbBI
MyHKTHPHBIMH TUHUSMU:
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S

Bogoponnas cBs3p npubnusurensHo B 20 pa3 MeHee MpoyHasi, 4yeM KoBajeHTHas. llpu eé
BO3HMKHOBEHUH YHUCIIO CBsA3EH, 00pazyeMbix arToMmoM H, mpeBbImmaeT ero (opMalibHyI0 BaJC€HTHOCTb.

BoccraHoBneHnne - XxuMuueckas peakuus, NMPU KOTOPOM 3JIEKTPOHBI NEPENAIOTCs AAaHHOMY
BEILECTBY.

BoccranoButenb - BelIECTBO, CHOCOOHOE OTHaBaTh AJIEKTPOHBI APYroMy BELIECTBY
(OKHCIIUTEIIO).

I'eTeporenHble peakuuum - XHMHYECKHE PEAKLMM MEXAY BEIIECTBAMHU, HAXOMISIIMMUCS B
pa3HbIX (azax (pa3HBIX arperaTHBIX COCTOSHUSAX BellecTBa). Hampumep, peakiusi ropeHust yris -
rereporeHHasl peaxkiuss MEXIy TBEpIbIM YIIEpoIOM M Tra3000pa3HbIM KUCIOpoJaoM. Peakuus
B3aUMOJICHCTBUSL LIMHKA C COJIIHOW KHUCJIOTOM - FE€TEepOreHHas peakuus MEXIAy TBEpIAbIM LIMHKOM M
pactBopom HCI. ['eTeporennsie peakinu MpOTEKAIOT HE B 00beMe, a Ha rpaHulle pa3zena (a3 - B 3TOM
UX NPUHLIHUIHAIBHOE OTJIMYME OT TOMOTE€HHBIX PEaKIIUil.

I'mpparauuyu - CBSI3bIBAHME MOJIEKYJ] (aTOMOB, HOHOB BEIIECTBA) C BOJOM, HE
CONPOBOXKAAIOUIEECS PA3PYLICHUEM MOJIEKYJI BOJBI.

I'mapatel - coenMHEHMs BEMECTBA C BOJOM, UMEIOIIME MOCTOSHHBIN UJIU NIEPEMEHHBIN COCTaB U
oOpa3yromuecs B pe3yJbTaTe ruapaTanuu.

I'unpoxcunnas rpymnmna - rpymnmna OH.

I'openne - OBICTPBIN MpoIleCC OKUCICHHS BEIIECTBA, COMPOBOXKIAIOUIMICS BbIICICHHEM
00JIBIIOr0 KOJIMYECTBA TEIJIOTHI U, KaK MPaBUJIO, CBETA.

['oMorenHble peakiuy - XUMAYECKUE PEaKIuH, MPOTEKAIoUIe B OJHOPOIHON (a3e. OObIYHO
3TO peakiuu JUO0 B ra3oBoil (aze (peakmuu MeXAy razamu), TM00 B KUIAKON (aze (peakuuu MexIy
pactBopamu). 'oMOreHHbIe peakiiK MPOTEKAIT BO BCEM 00bEMEe PEAKIIMOHHOTO COCY/a - B 3TOM UX
MPUHIUITAATIEHOE OTINYHE OT T€TEPOTCHHBIX PEAKIIUMN.

Huddy3us— caMompou3BOJIbHOE BBIDABHUBAHUE KOHIIGHTpAIlMM BEHIECTB B  CMECH,
00yCIIOBIICHHOE TEIUIOBBIM JBMKEHMEM Mouiekyn. [lepeHoc wacTuil BewiecTBa, MNPUBOAALIUN K
BBIPDABHUBAHMIO €r0 KOHILIEHTPALlUM B IMEPBOHAYAIbHO HEOJAHOPOJHOM cucrteme. M cKyccTBeHHOE
IIepEMEIIMBAHNE CMECU JEUCTBYET B TOM K€ HAIIPaBJICHUU.

3akoH ABOraJipo- paBHbIE 00BEMBI JFOOBIX Ta30B (IIPH OJIMHAKOBBIX TEMIIEPAType U JABICHHH )
COJIepKaT paBHOE YMCIIO MOJEKYJ. | MOJb J1000ro rasa npu HOPMaJbHBIX YCIOBUSAX 3aHUMAET 00beEM
22,4 n.

3aKOH COXpaHEHMsI MacChl: Macca BEIIECTB, BCTYIMAIOIIUX B XMMHUYECKYIO PEaklMio, paBHA
Macce BEIeCTB, 00pa3yroIuXxcs B pe3ysibTaTe PeaKkItH.

3apsn sapa - MOJIOKUTEIbHBIN 3apsi aTOMHOIO Spa, PaBHBIN YHUCITY IPOTOHOB B Ap€e JaHHOTO
aneMeHTa. [lopsaakoBelii HOMep XUMUYeECKoro aneMenTa B Ilepuoaunueckoit cucreme J[.M.Menneneesa
paBHsIETCS 3apsy A/pa aToMa 3TOro JIEMEHTA.

N3otombl - aTOMHBIE PAa3HOBUIHOCTH OJHOTO M TOTO XK€ 3JeMeHTa. M30Tombl cOCTOSAT U3
aTOMOB C OJMHAKOBBIM 3apsoM f1pa (TO €CTh C OJMHAKOBBIM YHMCIOM IPOTOHOB), HO C Pa3HBIMU
OTHOCUTEIIbHBIMH aTOMHBIMU MaccaMu (TO €CTh C Pa3HbIM YHCIOM HEUTPOHOB B sijipe). OueHb MHOTHE
AJIEMEHTHI B IIPUPOJIE HAXOAATCS B BUJE CMECH U3 HECKOJIBKO U30TOIIOB.

WNHruburops! - BelecTBa, 3aMeISIFOIINE XUMHUECKUE PEAKITHH.

WNuaukatopsl (KUCIOTHO-OCHOBHBIE) - BEILIECTBA CIIOXKHOTO CTPOCHHS, HMMEIOIIHE DPa3HYIo
OKpacKy B pacTBOpax KHUCJIOT W OCHOBaHMW. BBIBalOT MHAMKATOPBHI U IS JIPYTHX BEIIECTB (HE
KHCJIOTHO-OCHOBHBIE). Hampumep, kpaxman - MHIUKAaTOp Ha TMOSBJIEHHE B pacTBope HoAa (naer
CUHIOIO OKPACKYy).

HNonHas cBA3b - mpelenbHBI Ciydall MOJISPHOM KOBAJEHTHOM CBs3U. CBSA3b MEXIY IBYMs
aTOMaMH{ CUYUTAaeTCs MOHHOM, €Cli pa3HUIla AJIEKTPOOTPHUIIATEILHOCTEH TUX aTOMOB OOJBIINE WU
paBHsieTcs 2,1.

HoHbl - OTpHUIATETPHO WM TOJOXKHUTEIBHO 3apsKEHHBIE YaCTHIIBI, OOpasyloluecs MpH
MPUCOEANHEHUN WM OT/adye 3JIEKTPOHOB aToOMaMH d3JE€MEHTOB (WM rpynnamu atomoB). Honsl
ObIBaOT oiHO3apsAHbIe (1+ wn 1-), AByx3apsianblie (2+ win 2-), Tpex3apsiiHble U T.A. .
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Karanuzatopsl - BemiecTBa, CHOCOOHbBIE YCKOPATh XMMHUECKHE PEaKIi, CAaMU OCTaBasiCh MpH
TOM HEU3MEHHBIMH.

KatnoHs! - mo10KUTENBHO 3apsyKEHHbIE HOHBI.

KBaHTOBBIE YMCIIA - OMHUCHIBAIOT COCTOSHUE KOHKPETHOTO BJIEKTPOHA B AJIEKTPOHHOM OO0JaKe
aToma:

- raBHOE (N) - MOKA3bIBACT, HA KAKOM 3JICKTPOHHOM YPOBHE, HAUWHAs OT OJIMKAUIIETO K AAPY
(1, 2, 3, ...) HAXOAWTCSA JaHHBIN JICKTPOH;

- opOurtameHoe () - moOkaspiBaeT BHI TMOAYPOBHS (S-TIOJYpPOBEHb, Pp-TIOAYPOBEHB, d-
MOAYPOBEHB, f-ITOAYPOBEHB);

-MarHuTHOE (M) - yKa3pIBaeT KOHKPETHYIO OPOUTAIIb (S-OpOUTAIIb, Py-OPOHUTANIB, Py-OPOUTAIIL U
T.1.);

-cIIUHOBOE (S) - MOKa3bIBaET, KAKOE U3 IBYX BO3MOXHBIX (pa3pelIeHHbBIX) COCTOSHUI 3aHUMAET
3JIEKTPOH Ha JAHHOW OpOUTAINIH.

Kucnora - cioxHoe BElECTBO, B MOJIEKYJE€ KOTOPOTO UMEETCS OJAMH HIIM HECKOJIBKO aTOMOB
BOJIOPO/Ia, KOTOpPhIE MOTYT OBITH 3aMelIeHbl aToMaMH (MOHaMH) MeTaioB. (OcTaBmIascs 4YacTb
MOJICKYJIbl KHUCJIOTHl Ha3bIBA€TCS KUCJIOTHBIM OCTaTkoM. FEiie oIHO ompeneneHue: KHCIOTHI —
BEIIECTBO, PACMAIAIONIEECst B pacTBOPE ¢ 06pa3oBaHueM HOHOB Bojopona H.

KoBaneHTHast CBsI3b - CBSI3bIBAHHE aTOMOB C TOMOIIBIO OOIIMX (MTOAETICHHBIX MEXKIAY HHMH)
ANIEKTPOHHBIX Tap. HemomsipHas KoBaJieHTHas CBs3b 00pa3yercss MEeXIy aToMaMH OJHOTO BHJA.
[TonspHas KOBaJIGHTHAs CBSI3b CYIIECTBYET MEXKIY IBYMs aroMaMd B TOM Ciyd4ae, €CIH WX
AIIEKTPOOTPHUIIATEIIEHOCTH HE OJIMHAKOBBHI.

KonnenTpanus - OTHOCUTENBHOE KOJIMYECTBO Kakoro-iubo BemiecTBa B pacTBope. Hampumep,
NPOIEHTHAs KOHIEHTPAIMA- TO YK€, YTO W MaccoBas JIOJIi PaCTBOPEHHOTO BEIIECTBA - OTHOLICHHE
Macchl PACTBOPEHHOTO BEIIECTBA K MAacce pacTBOpa, BBIpaXXEHHOE B MpoIleHTax. MosspHas
KOHIICHTPAlMsi- OTHOIICHWE YHWCJIa MOJIEH PacTBOPEHHOI'O BEIIECTBA K 00mEMYy oO0beMy pacTBopa
(enuHHMIIA - MOJIB/J).

KoopaumnmoHHoe 4YHCIIO- K KaXIOW 4YacTHIle, HAXOMSAIICHCS B KpUCTALIC, MPUMBIKACT
BIJIOTHYIO TOJIBKO OIPEAEICHHOE YHCIO COCEIHUX YaCTHUIl. ITO pa3iIHyHOE AJs Pa3HbIX KPHUCTAIUIOB
YHCIIO COCETHUX YaCTHUI] Ha3bIBAETCA KOOPAWHAIIMOHHBIM YHCIIOM.

Kpucrann - TBepioe BemeCTBO, B KOTOPOM aTOMBbI, MOHBI WJIM MOJIEKYJIBI PACIOJNIOKEHbI B
MIPOCTPAHCTBE PETYJISAPHO, TPAKTHUSCKA OCCKOHEYHO MOBTOPSIONTUMICS TPYITIAMHU.

Kpucrannuzamus - cnoco® OYMCTKH BEIIECTBA MyTEM OCAKICHHUS €ro M3 HaCBIIEHHOTO
pactBopa. OOBIYHO HACBIIEHHBIA PACTBOP BEIIECTBA TOTOBUTCS MPH MOBBIIIICHHOHN Temmepatype. [1pu
OXJIQXKJIEHUHN PACTBOP CTAHOBUTCS MEPECHIIIEHHBIM U YHCTHIE KPUCTAJIBI BHIMAAIOT B OCAIOK.

Kpucrammuueckass pemerka. Kpucrammmueckas CTpyKTypa XapaKTepHU3yeTcs IpaBUIBHBIM
(peryisipHbIM) PacMOJIOXKEHUEM YacTHI[ B CTPOTO OMPEENIEHHBIX TOYKaxX MPOCTPAHCTBA KpHUCTaJIA.
[Ipy MBICIIGHHOM COCIMHEHWW OJTHX TOYCK JIMHUSAMHU TIOJY4YarOTCS TPOCTPAHCTBEHHBIA KapKac,
KOTOPBI HA3BIBAIOT KPUCTAJUTMUECKON perieTkoil. Touyku, B KOTOPBIX pa3MeIeHbl YaCTHUIIBI,
HA3BIBAIOTCS y3JIaMU KPHUCTAJUTMYECKON pemieTkH. B y3llax MOTYT HAaXOJWUThCS WOHBI, aTOMBI HITU
MoJekynbl. Kpucraminueckasi perieTka COCTOUT U3 COBEPIIEHHO OJIMHAKOBBIX 3JIEMEHTAPHBIX SYEEK
(cm. "amemeHTapHas stueika').

Kpucrannoruapatsl - KpUCTaIUTHUECKHUE TUAPATHI (COSAMHEHUSI BEIIECTBA C BOAOH ), UMEIOIIIHE
MIOCTOSTHHBIN COCTaB. BBIIEISIFOTCS U3 pacTBOPOB MHOTHX BEIIECTB, OCOOCHHO COJICH

MaccoBoe uncio(A) - cymma yucia npoToHoB (Z) u HeiiTpoHoB (N) B siipe aToMa KaKoro-JI1u0o
anemenTa (A = Z + N).

MerTannudeckasi CBSI3b- XUMUYECKasl CBA3b B KPUCTAILIE MEXKAY MOJOKUTENBHO 3apsKEHHBIMU
MOHAMH METaJJla TIOCPEJCTBOM CBOOOJTHO TMepeMenalomuxcs (Mo BceMy O0BEMY KpHCTAIA)
AIIEKTPOHOB C BHEIIHUX 000JI0UEK aTOMOB METaJlfa.

Morekysa - HaMMEHbIIAsT YacTUIAa KaKOTO-TMO0 BEIIECTBA, OMPEICISIIONas er0 XUMHUIECKHE
CBOICTBA U CITOCOOHASI K CAMOCTOATEIFHOMY CYIIIECTBOBAHUIO. MOJIEKYIIBI COCTOSIT U3 aTOMOB.

MoONeKyISIpHOCTh PEaKIWU - YHCIO HWCXOAHBIX YacTHIl (HAIpUMEp MOJIEKYJ, HOHOB),
OJTHOBPEMEHHO B3aWMOJICUCTBYIOIIMX JAPYr C JIPYrOM B OJHOM OJJIEMEHTAPHOM aKTe pEeaKIIHH.
MounekynsapHOCT peakiuuu MokeT cocTaBiATh 1, 2 wnmm 3. COOTBETCTBEHHO pa3IMYarOT
MOHOMOJIEKYJISIPHBIE, OMMOJIEKYIIIPHBIC U TPUMOJICKYJISIPHBIE PEAKIIUU.
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HeliTpoH - a5ekTpuuecky HeUTpanabHas dJIeMEHTapHas (T.€. Hepa3aenumas) 4acTUIla C MacCon
IIPUMEPHO 1,6710 %" xr nmu 1,00867 a.e.m. Helitponsl BMecTe € NPOTOHAMM BXOJAT B COCTaB
ATOMHBIX fJIEP.

Henonenennast mapa 3JIeKTPOHOB - BHEUIHSS 3JIEKTPOHHAs I1apa aToMa, HE Y4acTBYIOLIAs B
00pa3oBaHNHM XUMUYECKON CBS3H.

Hopmaisrbie ycnosust (H.y.) HasbiBatoT Temrepatypy 0°C (273 K) u nasnenue 1 atm (760 mm
prytHOro cronba uinu 101 325 I1a).

Hyxksnonsl - a5ieMeHTapHbIe 4acTUIlbI (TPOTOHBI U HEUTPOHBI), BXOISAIIME B COCTAB SApa aToMa.

Oxucrnenue (BelIeCTBA) - XUMHUYECKas PEaKIUs, MPU KOTOPOH 3JIEKTPOHBI OTOHpAIOTCA Y
JTAHHOTO BEIECTBA OKUCIUTEIIEM.

OxuciuTens - BEIIECTBO, CIOCOOHOE OTHUMATh 3JEKTPOHBI Yy JPYroro BeLIeCTBa
(BOCCTaHOBHTEIIA).

Oxcupl - CII0XKHBIE BELIECTBA, COCTOSIIEE U3 aTOMOB JBYX 3JIEMEHTOB, OJUH U3 KOTOPBIX -
KHUCIIOPO/I.

Oxcuapl KUCIOTHBIE - OKCHJIBI, KOTOPBIE B3aMMOJICHCTBYIOT ¢ OCHOBAHHSIMH C O0Opa30BaHHEM
COJIU U

OKcuibl OCHOBHBIE- OKCHJIBI, KOTOPBIE B3aUMOACHCTBYIOT C KUCIOTaMH C 00pa30BaHUEM COJIH
Y BOJIBIL.

OpOutanib - TPOCTPAHCTBO OKOJO SApa, B KOTOPOM MOKHO OOHApPYKHUTh JJICKTPOH. 3a
IpeJiellaMH 3TOTO MPOCTPAHCTBA BEPOSITHOCTh BCTPETUTH AJIEKTPOH JOCTaTOYHO Maia (MeHee 5%).

OcHoBaHUE - CII0)KHOE BEIIECTBO, B KOTOPOM aTOM (MJIM aTOMbI) METAJUIa CBA3aHbl C THIPOKCH-
rpynnamu  (OH-rpynnamu). PacTBopuMble OCHOBaHHMSI MOTYT pachajarbcsi B pacTBoOpe ¢
obOpazoBanuem ruapokcua-uonos OH .

OcHoBanue amdpoTepHOe- CIOKHOE BELIECTBO, CIIOCOOHOE MPOSBIATH KaK KUCIOTHBIE, TaK U
OCHOBHBIE CBOMCTBAa B 3aBUCHUMOCTH OT IMapTHEpa MO peakuuu. AM(OTEpHOE OCHOBAHUE CIIOCOOHO
0T/aBaTh Kak MOHBI Bojopoaa H' B peakimsax ¢ oOBIYHBIMU OCHOBAHMAMH, TaK U THAPOKCH-TPYIIII
OH’ B peakiusax ¢ OOBIYHBIMU KUCJIOTAMHU.

OTtHOcHTEHast aTOMHas Macca - obo3Hauaercs cumBosoMm A ("r" - ot anriwmiickoro "relative" -
OTHOCHUTEIIbHBIN) - OTHOIIIEHUE MacChl aromMa K Macce 1/12 atoma yriepona-12

[lepexonHoe COCTOSTHUE(TO K€, UYTO AaKTUBUPOBAHHBIM KOMIUIEKC) - KOPOTKOXKHUBYIIIAS
MOJIEKYJIa, BO3HMKAIOU[asi B XUMHUYECKOW peaklUHUu IpU MEepexojie OT HayaJlbHOTO COCTOSHUS
(peareHThl) B KOHEUHOE (TIPOAYKTHI). DHEPTUs U TEOMETPHsI IEPEXOAHOTO COCTOSHUS COOTBETCTBYIOT
BEpILMHE YHEPTeTUUECKOT0 Oapbepa, pa3Iesoiero peareHThl U MPOIyKThI

[Tepuonnueckuii 3axoH [[.M. MenaeneeBa: cBOMCTBA 2JIEMEHTOB NIEPUOJUYECKU U3MEHSIOTCS B
COOTBETCTBUHU C 3apsJIOM sJIep UX aTOMOB.

[Topsiaok peakuuu - Mo JaHHOMY BEIIECTBY - MOKA3aTellb CTENEHH MPH KOHUEHTPAIMU 3TOTO
BEIIIECTBA B KMHETHUYECKOM ypaBHEeHHU. CymMMa TOPSIKOB MO BCEM BEIIECTBAM HA3bIBACTCSI OOIIMM
WIM CyMMapHBIM mopsiakoMm peakuuu. Hampumep, ans peakiuu 2 NO + Oz = 2 NOy: kuHeTHdeckoe
ypasuenne v = k[NOJ*[O2]; Bropoii mopsiok mo NO, mepBsiii opsinok 1mo O, 06mmii (cyMMapHbIii)
nopsiiok  peakuuu 3. J{ns  sieMEeHTapHbIX peakuuid TMOpSAOK - LEJOYMCIEHHAs BeJIMYMHA,
COBMAJIAIONIAsl C MOJIEKYJISIPHOCTBIO peakuuu. Jis Apyrux peakuuil mopsaKd ONpeAesstoTcs TOJIbKO
HKCIIEPUMEHTAIbHO, TPUYEM OHU MOTYT UMETh KakK LETOYHCIEHHOE, TaK U APOOHbIE (U JIaXKe HYJIEeBOe)
3HauEHUeE.

[IpaBuno I'ywpa: mpu 3aceneHun opOuTanell ¢ OJMHAKOBOW dHeprueit (Hampumep, nsatu d-
opOuTasneii) >IeKTPOHBI B TEPBYIO OYEpPEb PACCEISIIOTCA MOOJMHOYKE Ha BakaHTHBIX ("'MycThIX")
OpOUTAIISX, TTOCIIe YeTO HAYMHAETCS 3aceieHre OpOuTaiell BTOPBIMH dJIEKTPOHAMHU.

[IpaBmiio oOKTeTa: aTOMBI 3JEMEHTOB CTpeMsATCs K Haubojiee YCTOMYMBOM 3JIEKTPOHHOM
koH(purypanun. Camas pacnpocTpaHeHHas YCTOWYMBAsh DJIIEKTPOHHAs KOHPUTypalus — C
3aBEPIICHHON BHEITHEW AIEKTPOHHON 000JI0UKON U3 8 AIIEKTPOHOB (C OKMenom dNEKTPOHOB).

[Mpunuun Ilaynu: HuUKakue JBa 3JEKTPOHA B OJHOM aTOME HE MOTYT XapaKTEpHU30BaThCA
OJIMHAKOBBIM HAOOPOM BCEX YETHIPEX KBAHTOBBIX YHCEN N, |, m u s.

[Ipockok  dJeKTpOHA - OTCTYIUIEHHS OT OOmed Jans  OONBIIMHCTBA  DIIEMEHTOB
MOCJIEIOBATEILHOCTH 3aIlOJTHEHUS JIEKTPOHHBIX obomouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak nmanee),
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CBSI3aHHBIE C TE€M, YTO ATH "HApyIICHHS TpaBmiI"' 00ECIeUnBAIOT aToMaM HEKOTOPBIX AJIEMEHTOB
MEHBIITYIO SHEPTHIO M0 CPABHEHUIO C 3aIIOJIHEHUEM AJIEKTPOHHBIX 000104UeK "Mo mpaBuiam".

[IpocToe BemecTBO - BEMIECTBO, KOTOPOE COCTOUT U3 aTOMOB TOJIBKO OJHOIO 3JIEMEHTA WIH U3
MOJIEKYJI, IOCTPOEHHBIX U3 aTOMOB OJHOIO 3JeMeHTa. [Ipumepsl: kene3o0, KUCIOpo, ajiMas, aproH,
MeJb U T.J.

[IpoTton - ycroiumBas siemeHTapHas (T.e. Hepa3Jeiumasi) 4acThlla C AJIEMEHTapHbIM (T.€.
HAMMEHBILNM W3 BO3MOXKHbIX) [TOJIOKHTEIBHBIM YIEKTPUYECKIM 3apsiioM H Maccoit 1,67°10% kr (i
1,00728 a.e.M.). [IpoToHBI BMECTE C HEUTPOHAMU BXOJAT B COCTaB aTOMHBIX sifiep. IlopsakoBsiii HoMep
XUMHueckoro sneMenTta B Ilepuonnueckoit cucreme J[.Ml.MeHeneeBa paBHIETCS YUCILy NPOTOHOB B
AJIpe aTOMa 3TOT0 HJIEMEHTA.

PacTBOpUMOCTBH - CIIOCOOHOCTH BEIIECTBA PACTBOPATHCS B TOM WJIM HWHOM pPAaCTBOPUTEIE.
Mepoii pacTBOPUMOCTH BEIIECTBA MPU JAHHBIX YCIOBHSX SIBJISIETCS €TI0 COAEPKAHUE B HACBHIICHHOM
pacTBope.

PactBopuTens: U3 IByX WM HECKOJIBKUX KOMIIOHEHTOB pacTBOpa paCTBOPUTEIIEM HA3bIBACTCS
TOT, KOTOPBIH B3AT B OOJIbIIIEM KOJIMYECTBE U UIMEET TO XKE arperaTHoe COCTOSHHE, YTO M Y pacTBOpa B
LEJIOM.

PacTBOp HachIEHHBIN - paCTBOP, B KOTOPOM JJaHHOE BELIECTBO MPU JAHHOW TEMIEPAType yKe
Oonbiie He pacTBopsieTca. HachblleHHBI pacTBOp HAXOAUTCS B JUHAMHYECKOM PAaBHOBECHH C
HEPACTBOPUBILKMCS BELIECTBOM.

PacTBOpbI - (DM3HKO-XUMHYECKHE OJHOPOIHBIE CMECH MEPEMEHHOI0 COCTaBa, COCTOSIIME U3
JIBYX WJIM HECKOJIBKUX BEILIECTB U MPOYKTOB UX B3aUMO/IEHUCTBUS.

PearenTsl - uCXOHBIE BElleCTBA B XUMUUYECKON peakunu. Dopmysibl peareHToB 3aliChIBatOTCS
BCETJIa B JIEBOM YaCTH YPABHEHUS XUMHUUYECKON PEaKIINU.

CKOpOCTh XMMHUYECKOM peaklUHMH- KOJIMYECTBO BEIIECTBA, BCTYMAIOUIEIO B PEAKLUUIO WU
00pa3yIoIerocs Npy peaklyuy 3a €AUHHUILY BPEMEHH B €IMHUIE 00beMa CUCTEMBL. VIMeeT pa3MepHOCTh
MOJIB/TT CeK .

Cno)xxHoe BeIlIeCTBO- BELIECTBO, KOTOPOE COCTOMT U3 MOJEKYJ, INOCTPOECHHBIX M3 aTOMOB
pa3HbIX AreMeHToB. [Ipumepsl: conb, caxap, AMOKCU] yriiepoa, OeH3HUH, BOAA U T.1I.

Comnu - ClI0’KHBIE BEILIECTBA, B KOTOPBIX aTOMBbI METaJljIa CBSI3aHbl C KUCJIOTHBIMH OCTaTKaMH.

Conm Kucible - CONM, KOTOPbIE MOMHMO HOHOB METajllla MU KUCJIOTHOIO OCTarKa COJAEpXkaT
MOHBI BOJIOPOA.

Conu OCHOBHBIE - COJIM, KOTOPbIE IOMUMO MOHOB METa/lla U KUCJIOTHOTO OCTaTKa COAep Kar
rupokcuibHble rpynnsl (OH-Tpymnmsn).

CrannapTHas SHTaIbIMs 00pa30BaHUS BELIECTBA - TEMJIOBOH 3 (eKT peakiuu o0pa30BaHUS
JTAHHOTO BEIECTBA U3 3JIEMEHTOB IIPH ONPEJIETICHHBIX YCIOBUSX.

CrenieHb OKHUCIIEHUS: TpU OOpa30BaHMM XUMHUYECKHX CBSA3€H MEXAy aToMaMH 3JIEKTPOHBI
YaCTUYHO NEPENAIOTCS OT MEHEee 3JIEKTPOHOAKIENTOPHBIX aTOMOB K 0OoJiee 3JeKTPOHOAKIENTOPHBIM
atromaMm. KoJIMYeCTBO OTHAHHBIX WM MPUHATBIX AaTOMOM JJIEKTPOHOB HAa3bIBA€TCSl CTEHEHBIO
OKHCJIEHHs aToMa B MoJiekyJse. [Ipu cBsi3pIBaHMM pa3HbIX aTOMOB CTENEHb OKUCIICHUS paBHa 3apAny,
KOTOpBII npruoOpen Obl aTOM B 3TOM COEIUHEHHH, €ClId Obl OHO MOIJIO COCTOSITh W3 OJHUX HOHOB.
OnuceIBaeT COCTOSTHUE aTOMa B MOJIEKYJIE.

CrpykTypHbIe (HOpMYIIBI - H300paKEHUE MOJIEKYJIbl, B KOTOPOM IOKa3aH MOPSI0K CBA3BIBAHUS
aTOMOB Mexay co0oil. Xumuuyeckue CBSI3M B Takux (opmynax o0003HaualOTCd YEPTOUKAMHU.
Hanpuwmep, crpykrypubie ¢popmynsl: Cl-Ca-Cl (monekyna CaCly), O=C=0 (monekyna COz) u T.A.
PexkoMeHnayeTcst B CTpYKTYpHBIX opMyJiax U300paXkaTh TAK)Ke U HEMOAETIEHHBIE Mapbl 3JIEKTPOHOB.

TemnmoBoit 3pdexT peakiuii- Temaora, BbIICICHHAs WM MOTJONIEHHAs TpPU MPOTEKAHUU
xuMudeckon peakiuu. O0prdHO 0603HavaeTcs cuMBoiamu Q. IIpu mocrosaHOM maBieHun TermmoBoit
3peKT peakuMid paBeH W3MEHEHHIO DJHTAJIBNMU. B  TEepMOXMMHUYECKOW CHCTEME 3HaKOB
MOJIOKUTEIHHBIM CUYHTACTCS TEIUIOBOM J(PPEKT IK30TEPMUUYECKON peakmuu (B KOTOPOHM TETIio
BhIJIenAeTCs "HapyxKy"). B TepMoanHaMuueckoil cuctemMe 3HaKOB TEIIOBOM AP PEKT 3K30TePMUIECKOM
peakiuu cuntaercs orpunarenbHbM (Q = -L1H).

THUIIBI XUMHUECKUX PEAKLIUM:

-COeIMHEHUsI- Korjma nBa (wim OoJiee) BeIeCTBa-peareHTa COCIUHSIOTCS B OJHO, OoJee
CJI0’HOE BELIECTBO;
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-pa3NoKEHUsA- KOTJIa OJJTHO CJI0KHOE MCXOJIHOE BEIECTBO pa3jiaraercs Ha JBa UM HECKOJBKO
0oJiee MPOCTHIX;

-o0OMeHa- KOorjia peareHTbl 0OMEHUBAIOTCA MEXIY COOOM aTOMaMM WM LEIbIMU COCTaBHBIMU
4acTAMU CBOMX MOJIEKYI.

-3aMEIIIEHUsA- pPEeaKIM OOMEeHa, B KOTOPHIX Y4YaCTBYET Kakoe-TUOO MPOCTOE BEIIECTBO,
3aMelaloNIee OJNH U3 3JIEMEHTOB B CII0KHOM BELIECTBE;

-HeWTpan3aluu- (BaXKHAs Pa3HOBUAHOCTh peakiuil oOMeHa): peakiuu OOMeHa MEeXAy
KHCJIOTON ¥ OCHOBAHHEM, B PE3yJbTaTe KOTOPBIX 00pazyeTcsi COb U BOJIA;

-OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU - PEAKIIUU BCEX MEPEUYMCIICHHBIX BbIIIE TUIIOB, B
KOTOPBIX MPOMCXOJAUT HM3MEHEHHUE CTENEHU OKHUCICHUS KaKuxX-IMOO aTOMOB B pearupyrouIux
MOJIEKYJIaX.

TutpoBanue - crnoco® ompeneneHus KOHIIGHTpAIlMM pacTBOpa BellecTBa 4 € IMOMOIIBIO
pactBopa BemiectBa b, KoTopoe pearupyer ¢ BemecTBOM A. K To4HO oTMepeHHOMY 00BeMy
HCCJIETyEMOT0 pacTBOpa A Mo KaruisiM Jo0aBIsSIOT pacTBOp b M3BECTHOM KOHIEHTpanuu. OKOHYaHHe
peaKuu ONpPEAEISAIOT C MOMOILBI0 MHAUKaTopa. ITo 06beMy u3pacxoroBaHHOrO pacTBopa b CyIsT o
4yuCiIe MOJIeH BelecTBa A B 0TOOpaHHOM TpoOe M BO BCEM pacTBope A.

du3nyecKue SBICHUSI- SBJICHUS, HE CONPOBOXKIAIOIIMECS NPEBPALICHUEM OIHHUX BELIECTB B
JIpyrue myTeM pa3pbiBa U 00pa30oBaHUsI CBsI3€H B X MOJICKYJIaX.

XUMHUECKUE SBICHUS - SBJICHUSA, TPH KOTOPBIX OJHH BEILECTBA, 00JIaIal0NINe ONPEACTICHHBIM
COCTaBOM M CBOWMCTBaMHU, MpPEBpAIIAOTCS B JAPYrue BEIIECTBA - C APYTMM COCTaBOM U JAPYTUMHU
cBoiictBamH. [Ipu 3TOM B cOCTaBe aTOMHBIX SIA€P U3MEHEHHUN HE MPOUCXOAUT. XUMHUYECKHUE SIBJICHUS
HA3bIBAIOT MHAYE XUMHUYECKUMU PEAKIUSIMHU.

XuMus - HayKa O BEIIEeCTBaX M 3aKOHAaX, 0 KOTOPBIM MPOUCXOAST UX MPEBpAIlEHUs B Ipyrue
BEIIECTBA.

[[lenous- pacTBOpUMOE B Boje cuibHOe ocHoBaHue. Bee mienoun (NaOH, KOH. Ba(OH),) B
pacTBoOpax pacrajgaloTcsi Ha KaTHOHBI METaJIOB U TUAPOKCUI-HoHb OH .

DK30TEepMUYECKHE PEAKIMU(OT TPEUECKOr0 €XO - BHE, CHapyXH) - XUMHUYECKHE PpEaKlHH,
MPOTEKAIOIIME C BBIJICIICHUEM Terla.

DJEKTPOH - yCcTOMYHBas djeMEHTapHas (T.e. HepasJeluMas) J4acTHIa ¢ 3JIEMEHTapHBIM (T.C.
HAMMEHBIUNM M3 BO3MOXHBIX) OTPHLATEIBHBIM JICKTPHYECKHM 3apsagoM u Maccoii 9,11:10°! kr.
DIIEKTPOHBI SBIISIOTCS COCTAaBHOW YacThIO aTOMOB BceX djeMeHTOB. OOJaaroT CBOMCTBAMHU Kak
YacTHI], TAK U BOJIH.

DOnexTpoHHas KOHQUIypalus- paclpeiesieHue 3JEeKTPOHOB IO SHEPreTUYECKUM YPOBHSM,
CYIIECTBYIOIIUM B 3JIEKTPOHHOM 00JIake aToMa. DJIEKTPOHHYIO KOH(PUTypaluio OMUCHIBAIOT PA3HBIMU
croco0aMu: a) ¢ TOMOIIBIO AIEKTPOHHBIX (hopmys, 0) ¢ TMOMOIIBID OPOUTAIBHBIX JUArpaMm (CMm.
“anekTpoHHast popmyna”, FNeKTpOHHAs siuehka’).

OnexTpoHHas (opMmyna- 3amuCh pAcIpeneseHUs] UMEIOUIMXCS B aToOME JJIEKTPOHOB IO
HHEPreTUYECKUM YpPOBHAM M opoOutansMm. Hampumep, snekTpoHHas ¢opmyna Kuciaopoia (3JIeMEHT
HOMED &, aTOM COAECPKUT § DIIEKTPOHOB): 1s% 25° 2p4.

DNEeKTPOOTPULIATENBHOCTh - OTHOCUTEIbHASA CIIOCOOHOCTh aTOMHBIX sIJIep NPUTATHUBATH K cede
AJIEKTPOHBI, 00pa3yIolMe XUMUYECKYIO CBsI3b. XapaKTepU3yeT CIIOCOOHOCTh aTOMa K MOJIIpU3aluu
XUMUYECKHUX CBS3EH.

DJEeMEeHT - BEIlleCTBO, COCTOSIIIEE U3 aTOMOB O/IHOTO BHJIa (M3 aTOMOB C OJIMHAKOBBIM 3aps0M
a1apa). YacTo 2JIEMEHT COJAEPKUT B CBOEM COCTABE HECKOJIBKO M30TOIOB.

DHJ0TepMUUECKHE peakiuu (0T rpedeckoro endon - BHYTPH) - XUMHYECKHE pPEaKIUH,
IIPOTEKAOIIUE C MOIJIOIIEHUEM TETLIA.

Oueprus aktuBanuu (E,, nHOrMa 0603HavaeTcs Kak AE#) - 3TO Ta JIOTIOJIHUTEIbHAs dHEeprus (K
cpeaHeit sHepruM E crankuBaronmxcst 4acTull), KOTopas He0OX0MMa, YTOObI CTOJIKHOBEHHE TPUBEIIO
K XUMHYECKON peakIy. DHEPrui0 aKTUBAI[MU MHOT/Ia HA3bIBAIOT TaKXKE HYHEPreTHUECKUM OapbepoM.
Kaxxnas xummuueckasi peakiys UMEET CBOIO SHEPIrui0 akTUBalMM. 3HaueHus E, ang peakuuit Mexnay
HEUTpaIbHBIMU MOJIEKYJIaMH COCTaBJISIOT, Kak mpasuiio, oT 80 no 240 x/[>/monb. Ha Benuuuny E, He
BIIMSIET TEMIIEpaTypa, HO MOXET MOBJIMATH IPUCYTCTBUE KaTAIN3aTOPA.
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OHranenus - "Teriocoaepxkanue" pearupyronux BemectB. Ob6o3Hawaercs kak [JH. Ilpum
IIOCTOSSTHHOM [JaBJICHHUU (GCHI/I p€akuusd HUACT HC B 3aMKHYTOM cocy,ue) NU3MCHCHHUC DHTAJIbIINU B
MPOIIeCCe XUMHUUECKON Peakliuy paBHO €€ TerIoBoMY P (DEKTy.

SnepHbple peakuMu - MPEBpALLCHHE OJHHUX BEIIECTB B JAPYrMe, HO HE IMYTEM pas3pbiBa MU
00pa3oBaHUsl XUMHUYECKUX CBSI3EH, a MMyTeM U3MEHEHHsI CTPOCHHMS SIIEp AJIEMEHTOB, YYacTBYIOIIUX B
TaKUX pCaKIUAX.

15. OCOBEHHOCTHU PEAJIN3AIINU JUCHUTIJIMHBI JJI5S1 UHBAJINIOB U JINL]
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbSA

B cooTBeTcTBHU ¢ MeTOAMYECKUMHU peKoMeHanusMu Munoopaayku P® (ytB. 8 anpens 2014
r. Ne AK-44/05BH) B Kypce MpEAronaraeTcsi UCIOIb30BaTh COMHAIBLHO-AKTUBHBIC U Pe(ICKCUBHBIC
METOJIbl O0y4YEeHHS, TEXHOJIOTMHU COLMOKYJIbTYpHOU peabunutanuu oOyuatommxcs ¢ OB3 ¢ nensio
OKa3aHHUs OMOUIY B YCTAHOBJICHUH IOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLIEHHH.

OOyyeHue 1Ml C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI OCYILIECTBISIETCS C Y4E€TOM
UHAUBUAYAJIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEH, a Uil MHBAJIUJOB TAKXKE B COOTBETCTBUHU C
WHAUBUAYAIbHON MpOrpaMMoii peaduinTaiuyu HHBAIH/IA.

Jas JMI ¢ HapylleHHeM C¢JyXa BO3MOXHO TIIpeIOCTaBlIeHHEe HH(OpMAIMK BU3YaJIbHO
(KpaTKHil KOHCIEKT JICKIIMI, OCHOBHAs U [IOMOJHHUTEIbHAS JIUTEpaTypa), Ha JIEKIHOHHBIX H
IPAKTUYECKUX 3aHITHUSX JOIYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, a TaK XK€, CypJONEpPEeBOIYMKOB U
TU(DIOCYPIOTIEPEBOTUUKOB.

OueHka 3HaHUM CTYJAEHTOB Ha TNPAKTUYECKUX 3aHATUSAX OCYIIECTBISETCS Ha OCHOBE

MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOMPOCHI, MUCbMEHHO BBHIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.
Jloknan Tak e MOXKeT OBITh IpPEIOCTaBlieH B MUCBMEHHOW (opme (B Buae pedepara), IpU STOM
TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KaueCTBY M3JIOKEHHs MaTepHualia
(MOHATHOCTh, KayecTBO pEYH, B3aUMOJEWUCTBUE C ayJUTOPHUE M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TpeOOBaHUsA, MPEABABIsAEMble K MHUCbMEHHBIM padoTaMm (KauecTBO o(opmileHuUs
TEKCTa U CIHCKA JIMTEPATyphl, F(PAMOTHOCTh, HAJTMUNE WILTIOCTPALIMOHHBIX MaTepHaJIoB U T.1.)
C y4eToM COCTOSIHHS 3[I0pOBbS MPOCMOTP KHMHOGUIbMA C IMOCIEAYIOIIUM aHAIU30M MOXKET ObITh
IPOBEJIEH JIoMa (Harpumep, Ipu He0OXOIMMOCTH JOTIOJIHU-TEIbHON 3BYKOYCUIMBAIOIIEH anmaparypbl
(HaymHuKHM)). B TakoMm cimydae CTYIEHT MPEAOCTaBISIeT MUCHMEHHBIM aHaIW3, COOTBETCTBYIOIIHIA
IpeIbABIIEMBbIM TPEOOBAHUSM.

[IpomexxyTouHast arrectauusi AJs JIMI C HAapYLIIEHUSIMH ClyXa MPOBOJUTCS B NMHCbMEHHOU
dopMe, TpU 3TOM HCHOJIB3YIOTCS OOIIMe KpuTepuu oneHuBaHus. Ilpu HeoOxoaumocTH, Bpems
MOJrOTOBKU Ha 3a4eTe MOKET OBbITh YBEIMUYEHO.

Jns M ¢ HapyuieHueM 3peHHs JOIMYCKAaeTCsl ayauaibHOE MpenocTaBieHue WH(OopMauu
(Hampumep, ¢ UCTIONIB30BAHUEM MPOTPAMM-CHUHTE3aTOPOB PEYH), & TAK K€ UCIIOJIb30BAHHUE HA JIEKIIUAX
3BYKO3alMCHIBAIOIIUX YCTPOUCTB (AMKTOPOHOB M T.A.). JlomyckaeTcss MpUCYTCTBHE Ha 3aHATHIX
accHUCTeHTa (TIOMOIIHKKA), OKa3bIBAIOIIEr0 00YJYaromUMCs HEOOXOAUMYIO TEXHUYECKYIO TTOMOIITb.
OneHka 3HaHUM CTYAEHTOB Ha CEMHHAPCKUX 3aHSTHUSIX OCYHIECTBIAETCS B yCT-HOM (opme (kak
OTBETHI Ha BOIPOCHI, TaK M MpakTHueckue 3amanus). [Ipu HeoOxoauMocTu aHanuza (uibMa MOKET
OBITh 3aMEHEH OIMCAaHUEM CHUTYallud MEXAITHUYECKOTO B3aMMOJCHCTBUS (Ha OCHOBE OIbITa
PECIIOHJIEHTa, XYJOKECTBEHHOM JHUTEpa-Typbl © T.J.), TO3BOJISIIONIMM OLEHUTHh CTENEHb
c(OpMUPOBAHHOCTH  HABBIKOB  BIAJCHHUS METOJaMU aHaju3a M  BBIIBICHUS  CHEHUPUKU
(GYHKIIMOHUPOBAHUSI U PA3BUTUS TICUXUKH, TMO3BOJSIIOIIMMU YYUTHIBATh BIIUSHUE DTHHUYECKUX
¢dakropoB. [lpu mpoBe-IeHHMM NPOMEXKYTOUHOM aTTecTalluud M JHUI C HapyUIeHHEeM 3pEHUs
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOEeCceI0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapymleHUsIMH ONOPHO-ABMIaTeJIbHOIO anmapara HE HYXJIATCi B 0OCOOBIX
dopmax mperocTaBieHUsT yueOHbIX MarepuanoB. OJHAKO, C y4E€TOM COCTOSIHMS 370pOBbs 4acTb
3aHATUH MOXET ObITh pealn30BaHa IUCTAaHIHMOHHO (mpu nomomu cetu «HHTepHer»). Tak, mpu
HEBO3MO)KHOCTH IOCEIIEHUS JIEKIIMOHHOIO 3aHATUS CTYAEHT MOKET BOCIIOJIb30BAThCS KpPAaTKUM
KOHCIIEKTOM JIEKLIHH.

ITpy HEBO3MOXXHOCTH MOCEIIEHUSI NPAKTUYECKOIO 3aHATUS CTYACHT IOJDKEH IPENOCTABUTH
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NHCEMEHHBIH KOHCIIEKT OTBETOB Ha BOIPOCHI, MIMCHbMEHHO BBIITOJHEHHOE MPAKTUYECKOE 3a/IaHHE.
Jlokiiaq Tak ke MOKET OBITh MPEAOCTaBICH B MUChMeHHOU (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHMS K COJAEPKAHMIO OCTAIOTCS TEMH K€, a TpeOOBAaHUS K Ka4yeCcTBY HM3JIOKCHHS Marepuaa
(MOHATHOCTh, KAueCTBO pEYM, B3aUMOJCHCTBUE C ayAUTOpUEeH H T. J) 3aMEHSIOTCA Ha
COOTBETCTBYIOLIME TPEOOBaHMS, NPEABSIBIAEMbIE K NHUCBMEHHBIM paboTaM (Ka4ecTBO O(OpMIICHUS
TEKCTa U CIHCKA JUTEPATYPHI, TPAMOTHOCTb, HATMYNE MIUTFOCTPAIIMOHHBIX MaTEPHUAajoOB U T.1.).

[IpomexxyTouHast arrectanys JUIS JIMI C HAPYLICHHSMHU OIOPHO-ABHUIATEIFHOTO amIapara
IOPOBOJIUTCS Ha OOIMMX OCHOBAaHUSAX, NpPU HEOOXOAMMOCTH TpOIEAypa 3aueTa MOXKET OBITh
peann3oBaHa IMCTAaHIIMOHHO (HAIpuMep, MPpH MOMOIIHU TporpamMMel SKype).

JInst 3TOTO 10 JOTOBOPEHHOCTH C TPETIOIABATENIeM CTYICHT B ONPEIEIICHHOE BPEMS BBIXOAUT
Ha CBSI3b JJIS IPOBEACHUS MPOLEAYPHI 3a4eTa. B TakoM ciydae 3a4eT cAaercs B BUAE codece0BaHus
no BompocaMm (CM. (GOPMBI TPOBEACHUS NPOMEXKYTOYHOH aTTeCTAllMM Ui JIMI C HapyLIICHUAMH
3penHwust). Borpoc u mpakTuyeckoe 3a1aHue BHIOUPAIOTCS CaMHUM MIPETOIaBaTeNIeM.

[Ipumeuanue: DOHABI OLICHOYHBIX CPEACTB, BKIIOYAKOIIME THUIIOBBIC 3aJaHUSI U METOAbl OLIEHKH,

KPUTEpUU OIICHUBAHMS, TO3BOJSIONIUE OLICHUTh pPE3yIbTaThl OCBOCHHS JAHHON AMCLUILIMHBI
obyuatouumucsa ¢ OB3 moryt Bxoauts B cocta PII]] Ha mpaBax OTAEIbHOTO JOKYMEHTA.

IIporpammy cocraBuiIn:
O.A. AnanbeBa — JIOLICHT OTACJICHHS OMOTEXHOJIOTUM, KaHAUIAT XUMUYECKUX HAYK, TOIEHT

C.Bb. BypyxuH — IO1IEHT OTACICHHUS OMOTEXHOJIOTUM, KAaHAUIAT XUMUYECKUX HAyK

Peuenzenrt:

B.A. KonoasskHbIN — IOIEHT OTAeNeHUs] OMOTEXHOIOTUM, KaHAUIaT XUMAYECKUX HaYK, TOIICHT

JUCT COI'JIACOBAHUSA PABOYEN ITPOI'PAMMBI JUCIUTIIMHBI

[TporpamMmma paccMoTpeHa Ha 3acelaHuu PykoBonuTens 06pazoBaTenbHON TPOrPaMMBI
OTAENIEHU OMOTEXHOJIOTUI 06.03.01 mHampaBieHHsI MOATOTOBKH «bHoIOTHS
(mpotokon Ne 11 ot «07» uronst 2021 r1.) « » 2021 r. JLLH. Komaposa
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