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1. LIEJIM OCBOEHMUS AUCLUILIMHBI (MOIYJIST)

1.1|1enbr0 OCBOCHUS TUCLUTUINHBI SBJIETCS (POPMUPOBAHUE 3HAHHI O CBOWCTBAX BAKHEUIIMX OPTraHUYECKUX COCAMHEHHUN
BO B3aMMOCBSI3H C UX CTPOSHHEM JUIS UCIIOJIb30BAHUS 3TUX 3HAHUW B KaU€CTBE OCHOBBI ITPH U3yYEHHUU TIPOLIECCOB,
MIPOTEKAIOLINX MPH IPOU3BOJICTBE U MEPEePadbOTKe CHIPhsI )KUBOTHOTO MPOUCXOXKACHUS U BOIHBIX OHMOPECYPCOB U
MIPOAYKTHI MUTAHUS

2. MECTO JUCHHUTIIUHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM PO PAMMBI

Huxn (pasgen) OIT: |B1.0.02

2.1|TpedoBaHus K NpeIBaAPUTEIbLHOI MOATOTOBKE 00y4aOIIEroCs:

2.1.1|Xumus (o01iasi 1 HEOPraHUYECKask XUMHS)

2.2| AucuumiMHbl (MOAYJIM) U MPAKTHKH, IJIsI KOTOPHIX 0CBOEHHE TAHHOM THCHUIJIMHBI (MOIYJIsl) HEOOXOANMMO KaK
npeaecTBylouiee:

2.2.1| AnanuTHyeckas XuMus U HU3UKO-XUMHUYECKUE METOIbI aHAJIN3a

2.2.2| Xumus nuimu

223 Hay‘IHBIe OCHOBBI IIPOU3BOJACTBA ITPOAYKTOB MUTAHUS U3 ChIPHS JKUBOTHOTO IPOUCXOXKACHUS U BOAHBIX 6H0pecprOB

2.2.4|10061ue MpUHIMIIEI IEPEPabOTKHU CHIPhS JKHBOTHOTO MPOUCXOKACHHS U BOJHBIX OHOPECYPCOB

2.2.5|TTumeBsie 100aBKK B IPOU3BOJICTBE MPOAYKTOB TTUTAHHS

2.2.6| TexHONOTHU XpaHEHUS, TPAHCIIOPTHPOBAHUS U PEATU3aIMH TPOTYKIIUU

2.2.7|TexHonorus peIObI U PEIOGHBIX MPOIYKTOB

2.2.8| TexHomnorus Msica U MACHBIX ITPOAYKTOB

3. KOMIIETEHL[M OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOZYJIST)

OIIK-2: CnocoGeH NMPpUMEHSITH OCHOBHbIE 3aKOHBI M METO/IBI HCCIIEAOBAHNI €CTECTBEHHBIX HAYK JIJISl PellIeHus 32124
npogeccuoHANBLHOM NesATeIbHOCTH

3HaTh:

Vposensb | |ycBOEHO OCHOBHOE COZIEpKaHHUe, HO M3J1araeTcsa pparMeHTapHo, He BCETa MOCIeJ0BaTENbHO, ONpeeIeHNS]
HOHATHI HEJJOCTATOYHO YETKHE, He MCIONIb3YIOTCSA B KaUuecTBE JOKA3aTeIbCTBA BEIBOIBI 1 0000IICHNS U3
HaOJII0IeHUH, JOMYCKAIOTCS OIINOKY B UX M3JI0KEHUH, HETOUHOCTH B IPO(HECCHOHATBHON TePMHUHOIOTUH

ypOBCHb 2 OIpEeACICHUA MOHATUH] JAac€T HCIOJIHBIC, TOIMYCKACT HE3HAUYUTCIIBHBIC HAPYIICHUS B IIOCJICA0BATCIBHOCTH
H3J10)KCHH, HEeOOJIbIIINE HETOYHOCTH IIpU UCIIOJIb30BAHUHN HAYYHBIX KaTeI‘OpHﬁ, (bOpMyJ'H/IpOBKI/I BBEIBOJOB

YpoBeHb 3 |4€TKO U NPaBUIILHO JAET ONPEENEHUs], IOJTHO PACKPBIBAET COJEPKAHUE ITOHATHUH, BEPHO UCIIONIB3YET
TEPMUHOIIOTHIO, IIPH 3TOM OTBET CAMOCTOSTCIBHBIHA, HCTIONb30BAHBI paHee IPHOOPETEHHBIC 3HAHNS

YMeTh:

ypOBeHL 1 YMCEHHE MPUMEHATH OCHOBHBIC 3aKOHBI XUMHWU MU U pECIICHUA 3a1a4 HpO(l)eCCI/IOHaHBHOI‘/‘I ACATCIbHOCTH
NIPOACMOHCTPUPOBAHO CO 3HAUYNUTCIbHBIMH OIIMOKAMHU U HETOUYHOCTSAMHU

ypOBeHL 2 YMCEHHE NPUMEHATH OCHOBHBIC 3aKOHBI XUMUWU UL JJIA pECIICHUA 3a0a4 HpO(i)CCCI/IOHEUILHOfI JACATCIIbHOCTHU
MPOACMOHCTPHUPOBAHO C HE3HAYUTCIIbHBIMU OIIHOKAMHU U HETOUYHOCTSAMHU

VYpoBeHb 3 |yMeHHe pHUMEHSTH OCHOBHBIE 3aKOHBI XUMHH TIHIIH TS PEMIEHHS 33149 TTPOPECCHOHATBHOMN MeITENBHOCTH
IPOIEMOHCTPHUPOBAHO YBEPEHHO, O€3 OIMMOOK M HETOYHOCTEH

Baanerts:

ypOBeHB 1 HaBBbIKU NPAKTHYCCKOI'O IPUMEHCHUA 3HAHUI OCHOBHBIX 3aKOHOB XUMUH IS peuIcHuA 3agaqd l'[pO(beCCPIOHaJ'II:HOfI
ACATCIBHOCTH ITPOAEMOHCTPUPOBAHO CO 3HAYNUTCIbHBIMH OIIMOKAMHU U HETOYHOCTSAMHU

VYpoBeHb 2 [HaBBIKM MPAKTHYECKOTO MPHUMEHEHHS 3HAHUH OCHOBHBIX 3aKOHOB XMMHH JUTS PEIeHUS 3a71a4 NPodhecCHOHANBHOM
JeATeNbHOCTH IPOJEMOHCTPUPOBAHBI C HE3HAUUTENIbHBIMU OIIMOKAMH U HETOYHOCTSIMU

VpoBeHb 3 |HaBBIKM IPAKTHYECKOTO MPIMECHEHHUS 3HAHHUI OCHOBHBIX 3aKOHOB XMMHUH JUIS PEIICHUS 3a/1a4 PO eCcCHOHATBHOI
JeATeIbHOCTH IPOJEMOHCTPUPOBAHBI 03 OIIMOOK M HETOUHOCTEH

B pe3yabTaTe 0cBOCHMS AMCUMIIMHBI (MOAYJIS1) 00yUYarOLIUIiCS 10 KEeH

3.1|3HaTb:
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(byHZ[aMeHTaJIBHLIe pa3aeibl OpFaHquCKOﬁ U OHOJIOTMYECKON XUMHH B 06'LeMe, HCO6XOZ[I/IMOM JJI1 IIOHUMaHUsL
OCHOBHBIX 3aKOHOMepHOCTeﬁ TCXHOJIOTHYCCKUX, (I)I/I3I/IKO'XI/IMI/I‘IBCKHX 1 OMOXMMHYECKUX IIPOIECCOB C LECIIBIO
COBCPIICHCTBOBAHUSA TCXHOJOI'MICCKUX MTPOLECCCOB MMPOU3BOACTBA MPOAYKIIUHU MUTAHUS PA3JIMIHOTO HAa3HAYCHU .

3.2

YMeTn:

321

HCIIOJIB30BaTh 0a30BbIC 3HAHUS B 00JIaCTH €CTCCTBCHHO-HAYUHbIX JUCHUIIINH JJI PpCIICHUA 3a4a4 HpO(i)eCCPIOHaHLHOfI

JACATCIBHOCTH

3.3

Baapers:

3.3.1

HaBBIKAMH OIICHKH CBOMCTB MTHUIIIEBOTO CBIPbA NPOAYKIHUHN IMUTAHUA HAa OCHOBC UCITOJIb30BAHUA (I)yH,I[aMeHTaJ'IBHLIX 3HAHUI
B 00JIacTH opraHquCKoﬁ U OHOJIOTHYECKON XUMHUH JUI pEHICHUS 3a/1a4 HpO(i)eCCI/IOHaJ'H)HOI‘/'I JACATCIIbHOCTH

4. CTPYKTYPA U COJAEP KAHUE TUCHUIIJIMHBI (MOOYJIS)

Kona

HaumeHnoBanmue pa3jiejioB U TeM /BUJ

| 3aHaATHS 3apsaTua/

Cemectp

Yacos

KoMnerenuun

JlutepaTtypa

IIpnmevyanne

Pa3nmen 1.

11

TeopeTHdeckrue OCHOBEI OPraHUYECKOH
xumud.  Krnaccupukanus opraHnIecKux
COEJMHEHHH. YTIIeBOJOPObI, UX
THAPOKCH-, OKCOIPOU3BOIHBIE,
KapOOHOBBIE KUCIIOTHI, )KUPBI: CTPOCHHUE,
br3HIecKre U XUMHYeCKHe CBOHCTBA,
Ouonormueckas poib /Jlex/

OIIK-2

.6

1.2

Jlabopatophas pabora Ne 1 «CpoiicTBa
yriaeBomoponoBy /J1ad/

OIIK-2

.6

13

[MonroroBka Kk OTYETY 1O J1aOOPATOPHBIM
paboram. [ToaroroBka Kk KOHTPOIBHOM
pabote Nel /Cp/

OIIK-2

.6

14

Omnpenenenue u kinaccudukanus
KapOOHOBBIX KUCIIOT. DU3NIecKue u
XUMHUYecKue cBoicTBa. JKuphl.
Buonoruueckast pob KUpOB. . /JIek/

OIIK-2

.6

15

JlabopaTopHnas pabora No2
"T'unpokcu-, OKCOPOU3BOTHEIE
yrieBogopozos" /J1a6/

OIIK-2

m.6

1.6

Omnpenenenue u K1accuuKanus
KapOOHOBBIX KHCIOT. Dusmueckue u
XUMUYECKHUE CBOICTBa. Kupsr.
Buonoruueckast poib xupos./Cp/

OIIK-2

m.6

1.7

OKCH- OKCO- alIbJACTHIO- U KETOKHUCIIOTHI,
dusnuecKre 1 XAMHUYECKHE CBOMCTRA.
Buonoruueckast pons. /Jlex/

OIIK-2

m.6

1.8

Jlabopatophas padora Ne 3 "KapGoHoBbie
KHUCIOTHIL. YTieBoabl". /Jlab/

OIIK-2

m.6

1.9

Awmunokucnotsl. Knaccudukanmus,
(u3nUECKUE U XUMHUYECKHE CBOWCTBA.
Buonoruueckast pons /Cp/

OIIK-2

m.6

1.10

VYrneBoapl. Knaccudukarms.
dusznyeckne U XUMHYECKHE CBOMCTBA.
Haxoxaenue B npupoje. bronoruueckas
ponb. /Jlex/

OIIK-2

.6

111

JlabopaTopHnas pabota Ne 4
«KadecTBeHHBIC PeaKI[MU HA OT/CIbHBIC

¢depmenTsl. CBoiicTBa hepMEHTOBY.
os

OIIK-2

.6

1.12

I'ereponmkaryecKe COeANHEHHUS.
ApomatnyHocTh. KcnoTHO-0CHOBHEIE
cBoiicta /Cp/

OIIK-2

.6

1.13

Buonoruueckoe okucneHue.
Maxkposprudeckue coenuaenust. ATO.
ITytu obpaszoBanust AT®. /Jlex/

OIIK-2

.6

1.14

CobecenoBanue "depmenTsl. Buramunsr".
/J1a6/

OIIK-2

.6




1.15

buonoruueckoe okucieHue.

Maxkpospruyeckie cCoeIMHEHUSI.

AT®. Ilytu ob6pazoBanus ATO.
L L

OIIK-2

.6

1.16

IIytu pacnaga riaoko3sl. ['mukonus,
rmkorenonus. Lukn Kpe6ca.
JlpIxaTenpHas 1elb.
[Tento3odhochaTHbIIN UK.
MOI04YHOKHUCIIOE U CIUPTOBOE
opoxxenue. /Jlex/

OIIK-2

1.6

1.17

CobecenoBanue "Yriesonsl. OOMeH
yrieBonos"/J1a6/

OIIK-2

1.6

1.18

ITytu pacnaga rimoxossl. ['mukonus,
rimkorenom3. Lk Kpebca.
JlpIxatenpHas 1elb.
[lento3odocdatHbiit nUKI.
MO04YHOKHUCIIOE U CHUPTOBOE
opoxenue./Cp/

OIIK-2

n.6

1.19

Omnpenenenue, Ki1accupuKanus

IMIUI0B. bromornyeckoe 3HaUCHHE.

OO0MeH aunuaoB. Posb sKemuHbIx
kuciior. OKHUCIIEHHE U OMOCUHTES
BBICIIIHX JKUPHBIX KAPOOHOBBIX
kucior. /Jlex/

OIIK-2

n.6

1.20

Jlaboparopras pabora Ne 4

"KapOGoHOBBIE KUCIIOTHI. YTJIEBOABI'".

/J1a6/

OIIK-2

n.6

1.21

Omnpenenenue, Ki1accupuKanus

JUIAI0B. buosornueckoe 3HaueHue.

OO0MeH aunuoB. Poutb sKeMIHBIX
kuciior. OKHUCIIEHHE U OMOCUHTES
BBICITTUX KUPHBIX KAPOOHOBBIX
kucior. /Cp/

OIIK-2

n.6

1.22

Karabonm3m amuaOKMCITOT. [TyTH
o0e3BpexuBaHus aMMuaka. Ly
MoueBHHBI. /JIek/

OIIK-2

n.6

1.23

JlaGoparopnas paGora Ne 6 "
buoxumus MeIeuHOM TKaHU .

/J1a6/

OIIK-2

n.6

1.24

Karabonusm amunokucnot. [lytu
o0e3BpekrBaHusI aMMuaka. [{uxi
MoueBuHbl. /Cp/

OIIK-2

n.6

1.25

OU3UKO-XUMHYECKHE N3MEHEHHS
OCHOBHBIX IHIIEBbIX KOMIIOHEHTOB
MIPU TIPOU3BOJICTBE MPOAYKIHH,
(haxTopsl, HopMHUPYIOLTHE KAYECTBO
npoaykuuu. /Jlex/

OIIK-2

1.6

1.26

OU3HKO-XUMHYECKHE U3MEHEHHS
OCHOBHBIX ITHIIEBBIX KOMIIOHEHTOB
MIPU TIPOU3BOJICTBE MPOAYKIIH,
(akTopsl, HOPMHUPYIOLINE KAYECTBO
npoaykimu /Cp/

OIIK-2

1.6

1.27

/3auér/

OIIK-2

.6




5. ®OHJl OHEHOYHBIX CPEJICTB

5.1. KOHTpO.H])H])Ie BOIIPOCHI U 3a1aHUA

TurmoBsie KOHTPOIBHBIE BOIPOCH K TEKYIIEMY KOHTPOJIIO IT0 JTa00paTOPHEIM paboTaM:

«CBoiicTBa yIiIeBOJAOPOI0OB

3anaHue - OnpeaesnTe TUTIBI PeaKUid, XapaKTepHbIE IS MPeIeNIbHbIX, HeMTPEAeIbHBIX, apOMaTHUECKUX
YTIIEBOIOPOIOB.

KoHTposibHbIE BONPOCHI

1. Kakue peakuuu xapakTepHbl AJisl IPeAETIbHBIX YIIIEBOAOPOAOB?

2. Kakue peakium xapakTepHbI A1 HEMPEIEIbHBIX YIIIEBOIOPOAOB?

3. [IpuBeauTe ypaBHEHUS! KAYECTBEHHBIX PEAKIIMHA HA ATKEHBI?

4. [aiite onpeneneHue peakiuy noJimMepru3alnu.

4. OOBSICHUTE MOHATHE «aPOMATHIHOCTB).

5. KakoBBI XUMHIUECKHE CBOICTBA OeH301a?

6. Ha xakue rpynmsl gessTcsa Bce 3aMECTUTENN B OEH30JIe TI0 XapaKTepy CBOETO HAIPABIISIOMIErO AeUCTBUS?

«OKCH- ¥ OKCOTIPOM3BOIHEIE YTIICBOJOPOIOBY

3anaHue - MPOBEAUTE PEAKIIUH, TIO3BOJIAIOIINE PA3INIUTh OTHOATOMHBIC U MHOTOATOMHBIC CITUPTHI, AllbACTHIBI 1
KETOHBI.

KonTtponbsHbIE BOTIPOCH!

1. CpaBHUTE KUCIBIE CBOMCTBA OJIHOATOMHBIX, MHOTOATOMHBIX CIIUPTOB, (PEHOIIOB.

2. Kakas peakius sBIACTCS KaueCTBEHHON HA MHOTOATOMHBIC CIIUPTHI?

3. OOBSACHUTE JETKOCTh MPOTEKAHMSI PEaKIHid MIEKTPOOUIBHOTO 3aMeIleH s T (heHodIa.

4. Hanummte ypaBHEHUs KAYSCTBCHHBIX PEAKIUI HA  aJbJCTHIBL.

5. Hamumire ypaBHEHHS peakIyid, KOTOPbIE MOT'YT MPOTEKATh KaK C alibJACTUIaMH, TaK M C KETOHAMH.

«KapOoHOBBIE KHCIIOTHI. YTJIEBOIBD)

3ananue - [IpoBenuTe peakuu AeMOHCTPUPYIOIIUE KUCIbIE CBOWCTBA KAPOOHOBBIX KUCIOT.

KonTtponbsHbIE BOTIPOCH!

. Urto Takoe MbLIa?

. Hanummre YPpaBHEHUEC PCAKIIUU BbIACIICHU BBICHINX JKUPHBIX KUCJIOT U3 MI)IJ'Ia?

. CpaBHUTE pacCTBOPUMOCTD B BOJIC KUCIIBIX U CPEIHIX COJICH IIaBEICeBOM KUCIOTHL.

. Kak oTHOCSITCS OKCUKMCIOTHI K HAarpeBaHUIO?

. Hanumure ypaBHEHNE peakinu cepeOpsSHOTO 3epKaia C TITFOKO30H.

. XUMUYECKHE CBOMCTBA MOHOCaXapuI0B. HanuinTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIUIA C TIIFOKO30M.
. HanummmTe mpoeknoHHbIe U nepcreKTHBHBIE HopMyIibl - D-dpykTodypanos3sl u 3-D-rmroKonmupaHo3bI.
. Kakoii rugpokcui Ha3pIBaeTCsl MOTyaleTalbHBIM (TIIMKO3HTHBIM

. Kakue mpoaykTel 00pa3ytoTcst Ipy THAPOIN3E KIeTIYaTKH?

O 001N N kW —

«AMUHBL. AMUHOKHUCIIOTBI. ['€TepOLUKINYECKUE COEAUHEHMS)

3ananue - [IpoBeanTe peakiuy, AEMOHCTPUPYIOIINE XUMUIECKHUE CBOMCTBA EPBUYHBIX, BTOPUYHBIX aMHUHOB.
KonTtponbHbie BOnpockl

1. Kakas peakuus sIBIIsieTCS] KAUECTBEHHOM Ha MepBUYHBIE aMUHBI. OTBET WILUTIOCTPUPYHTE ypaBHEHUEM PEAKIHH IS
STUJIAMUHA.

2.XuMHUYEeCKHE CBOIICTBA BTOPUUHBIX aMUHOB. OTBET WIIIOCTPUPYITE YpaBHEHUAMU peakLuil Uil TUMETUIAMHHA.
3.XuMH4ecKkue CBOMCTBA TPETUYHBIX aMUHOB. OTBET MOATBEPAUTE COOTBETCTBYIOIMMY YPAaBHEHUSIMU peaKkuil 1yis
TPUMETUIIAMUHA.

4. ®opMma cylLIeCTBOBAHUS B PACTBOPAX AMUHOKHCIIOT.

5. Kak xaccnuupyroT reTeponuKInIecKie COeMHEHUS?

6. OOBSICHUTE apOMATHYHOCTh IIATHWICHHBIX TE€TEPOLIMKIOB C OJJHUM IeTepoaToMOM Iuppoina, pypana, Tnodena,




«IBeTHBIC peaky Ha OSITKI»
3ananue - 1. JJokaxxute OEIKOBYIO MPUPOY OMPEACTICHHBIX OM000BEKTOR.
2. OnpejenuTe NPUCYTCTBAE HEKOTOPBIX aMHHOKHUCIIOT B PA3IMYHBIX MPUPOTHBIX OEIKax.

KoHTpobHbIe BOIPOCH

1. Kakue nBeTHBIE peaKIuy SBISIOTCS YHUBEPCATBHBIMU?

2. Ha uem ocHOBaHa OuypeToBas peakuus?

3. Kakumu 1IBETHBIMH PEaKLIUsIMU MOYKHO JJOKA3aTh HAIMYUE B COCTaBe OeNKa MUCTEHHA, apTHHIHA, THPO3HUHA?

«CsoiictBa pepmentoB.KoianyecTBeHHOE onpesenenue ButamMmunaa Cy

3ananue - 1. Ha npumepe o - aMuiia3sl CIFOHBI HCCIIE0BATh TEPMOJIAOMIBHOCTh EPMEHTOB.

2. OnpenenuTh crieliMPUIHOCTD JACHCTBUS (PEPMEHTOB: O - AMHJIa3bl CJIFOHBI M CaXapasbl.

3. Cpeny npeuI0’KEHHBIX COeIMHEHUH (XJI0pH] HaTpus, CyIb(ar KeJie3a)BbIIBUTh HHTHOUTOP U aKTUBATOp (epMEHTa aMUIIa3bl
CITIOHBL.

4.0BnaneTb METOANKON OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSL.

5. Ompenenutsb coepkaHne aCKOPOMHOBOM KUCIOTHI B OBOIIax. Pe3ynpTar BeIpasuTh B Mr%;

KonTponbHbIe BOnpock!

. K kakomy kiiaccy pepMEHTOB OTHOCUTCS aMuia3a?

. Kaxkoe BeriecTBo siBiIsieTcsl CyOCTpaTOM aMHIa3bl CIIFOHbI?

. K kakomy kiaccy pepMEHTOB OTHOCHUTCS KaTayiaza?

. Kakoe BeriecTo siBisieTcst cyOCTpaToM Kartanasbl?

. [Touemy karanasa sSBISETCS AHTHOKCHAAHTHBIM hepMeHTOM?

. K kakomy kitaccy pepMEHTOB OTHOCUTCSI TIepOKcHaa3a?

. Kak akTUBHOCTb (hepMEHTOB 3aBUCHUT OT TEMIEPATyphl?

. [Touemy kpaxmai U caxapo3a — BO3MOXHBIE CyOCTpaThl HEpPMEHTOB O-aMHJIa3bl CIIOHBI M caxapasbl - He Jal0T PEaKIHIo
®desuuHra

9. Uto Takoe nHrubupoBaHue HepMeHTORB?

10. Uro Takoe akTHBATOPHI (PEPMEHTOB?

11. B 4em cyTb OKHUCIHUTENHHO-BOCCTAHOBUTEIHFHOTO TUTPOBAHUS?
12. KakoBa 6noxumuueckas ¢pyHKus suramuna C?

0NN AWM~

«KonugecTBeHHOE ONpeieNeHue YIIeBOI0B)»

3ananue -MukpomerozoM 1o XarepaoH-VeHceHy onpeaenuTh KOHIEHTPALUIO YIJIEBOJ0B B UCCIEAYEMOM PacTBOPE Caxapa, B
BBITSDKKE U3 PaCTUTEIHOTO MaTepuania.

KonTponbHbie Bonpocs!

B uem cyTh MukpoMeTona o XarepaoH-Venceny onpeneneHus KOHIIEHTPALUK YIIIEeBOLOB B HCCIIElyeMOM PacTBOpeE caxapa, B
BBITSDKKE U3 PACTUTEILHOTO MaTepHaia.

Ne 8 "JKupoBble KOHCTaHTHI'".

3aganue - OnpenenuTe KUCIOTHOE U HOAHOE YUCIIa B PACTUTEILHOM MacIl€, B CIMBOYHOM Macie.
Crenaiite BHIBOA,ABIISETCS JIM HCCIIEAYEMBII KUP MUIIEBBIM.

KonTpoinbHble BOIPOCH

1. Uro Takoe )KUPOBbIC KOHCTAHTHI?

2.®OuU3M4eCcKUii CMBICI HOJHOIO YHCIIa, KUCIOTHOTO yucia?

3.Kakast ’kx1poBasi KOHCTaHTa HANPSIMYIO XapaKTepU3yeT KauecTBO Kupa?

Konrponbnas padota Ne 1 «CBoiicTBa yriieBoA0pOJ0B»

1.ChopmynupyiTe OCHOBHBIE ITOJIOKEHHUS TEOPUH CTPOSHUS OPraHUIecKHuX coeqnHeHHH A. M. byrneposa. Hammmute opmysr
BCEX U30MEPOB eKCaHa.

2. Harmmmte opMyIsl H30MEpOB OKTaHA C IATHIO aTOMAMH YTIIEpOo/a B TIIaBHOH LeTH, 0003HAUbTE B HUX NICPBUYHBIC, BTOPUIHEIE
U YeTBEPTUYHbIE aTOMBI YIIIEPO/1a, JalTe HAMMEHOBAHUE 110 CUCTEMaTUYECKON HOMEHKIIAType.

3. Harmmmmmre dopmyst m3oMepoB yrireBogopona CSH10 1 Ha30BHUTE MO CHCTEMAaTHIECKOH HOMEHKIIATYpE.

4. 'omonornyeckue psiibl B OpraHMUECKON XMMHM Ha IPUMEPE YIIIEBOJAOPOAOB. Y KaXKUTE, KAKUE U3 IPUBEICHHBIX COCJUHEHUH
SBJISIOTCS TOMOJIOTaMHU, & KaKie — U30MepaMHu:

a) CH3 — CH2 — CH3, 6) CH3—CH = CH2, B) CH3 —CH2 —CH2 —CH3,

r) CH3 — CH — CH3,

1) CH2 = CH—CH2—CH3, e) CH3 — CH = CH2.

5 .M3omepus apoMaTHYECKUX YIIeBogopoaoB. HarmumuTe dhopMymnsl H30MepoB ABYX- U TPEX3aMeLIEHHbBIX OeH3011a.

6. Xumudeckue CBOMCTBA peleNIbHbIX YIIIEBOJOPOIOB. MnocTpupyiTe 3TH CBOMCTBA Ha IPUMEPE COOTBETCTBYIOIUX YpaBHEHUH
peakiuii MetaHa. Kakoe npakTuueckoe NpUMEHEHHE UMEIOT IPOIYKThl peakLuii?

7. XuMudecKue CBOMCTBA STUIEHOBBIX YIII€BOJOPOAOB. MmocTpupyiiTe 3T CBOHCTBA HA IPUMEPE COOTBETCTBYIOIIUX YPaBHEHUI
peakuuii 3TeHa.

8. XuMudeckue cBOMCTBA alleTUIEHOBBIX YIIEBOA0OPOA0B. Hamuiyure cOOTBETCTBYIOLME YpaBHEHH peakuuil 1t sTuHa. Kakas
peakuus Ha3piBaeTcs peakiueit Kydeposa?

9. Xumudeckue CBOHCTBA AUEHOBBIX YIIEBOJOPOAOB C CONMPSKEHHBIMU CBA3sAMU. HanumuTe xapakTepHble ypaBHEHUS peaKLui Uit
Oyranuena-1,3.




10. Xumuueckue cBolicTBa OGen3ona. Ha kakue Tpymiisl IeNsTCsl BCe 3aMECTUTEINH 10 XapaKTepy CBOETO HANPAaBIISIONIETO IeHCTBHS?
Hcxons 3 GeH30ma, NonyduTe: a) M-OpOMHUTPOOEH3011, 0) 0- U MT-OPOMHUTPOOECH30JI.

Kontponbhas padota Ne2 «OkcH- U OKCOMIPOU3BOIHBIE YTIIEBOI0POIOBY

1. Harimure popmynst u3omepo criupra C4HIOH, naiite HamMeHOBaHUS 110 CUCTEMaTHYECKOH HOMEHKJIAType, YKaKUTE
MIEPBUYHBIA, BTOPUYHBIN U TPETUIHBIN CIIUPTHI.

2.B uem oTiMuKe NepBUYHBIX U BTOPHUYHBIX CIIUPTOB 110 XUMUYECKUM cBOMCTBaM? OTBET MOATBEPANUTE COOTBETCTBYIOIIMMU
YpaBHEHUSIMU PEAKIIHA.

3. HanmmumTe ypaBHEHHE Kaue€CTBEHHON peakiiMd Ha MHOTOATOMHBIE CIIUPTHI.

4.B yeM OTIIMYKE B CTPOCHHH apOMATHYECKUX CIIUPTOB U (eHoIIoB. Kak 3T0 oTpakaeTcs Ha MX XUMHUECKUX cBoiicTBax? OTBeT
WLTIOCTPUPYHTE COOTBETCTBYIOIIMMH YPaBHEHUAMH peakuuid. 5. Hanummre popMysisl BceX H30MEPHBIX aJIbJETH/I0B U KETOHOB
coctaBa: C5H100, Ha3oBuTe IO CHCTEMaTHIECKOH HOMEHKJIIAType.

6.Crioco0blI 1oJTy4eHus ajabJIerua0B U KeTOHOB. OTBET MOATBEPIUTE COOTBETCTBYIOIIMMHU YPaBHEHUSAMH PEAKIHUN.

7. Hammumure ypaBHEHHS peakiuii, XapaKTePHBIX U YKCYCHOTO allbJeTUIA.

8. Xumuueckue cBoiictBa KeToHOB. OTBET WILTIOCTPUPYHTE YPAaBHEHUSIMH PEAKLUH C allETOHOM.

9.Iloyemy y abaeTUIOB U KETOHOB MPOSBIISIIOTCS CXOIHBIE XUMHIUECKre cBoiicTBa? Hanmumure ypaBHEHUsI peakiuii, KOTOpble
MOTYT NPOTEKATh KaK C albJeTUIaMH, TaK U C KETOHAMH.

Kontponbnas padota Ne3«KapOoHOBBIE KUCIIOTHI. YTIEBOABDY

1.Kak knaccupuuupyroT kapOOHOBBIE KUCIOTHI?

2.XUMU4ecKHe CBOUCTBA NPeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT Ha IIpUMepe YKCYCHOH kucinoTsl. Hanmummre ypaBHeHne
peaknuu 00pa3oBaHus CI0KHOTO dPHUpa U3 YKCYCHOM KHCIOTHI M IIpOTIaHoa-2.

3.XuMuueckue CBOUCTBA MIPEAEIbHBIX IBYXOCHOBHBIX KapOOHOBBIX KHCIOT Ha IIPHUMEpE L1aBeJIeBOM KUCIIOTHL.

4.T'eometpuueckas (IIUC- U TPAHC-) U30MEpHS Ha puMepe PyMapoBOi KHCIOTHL. Hanuimire ypaBHEHHE peakiui 00pa3oBaHus
CJI0KHOTO 3(upa u3 GymMapoBOi KHCIOTHI U MTPOTaHoa-2.

5.Peakuust srepudukanun. Hanuimure ypaBHeHHE peakiu 00pa30BaHUs TPUCTECApUHA.

6.2Kupbl, MX pa3HOBUAHOCTH U CIOCOOBI NonydyeHus. Hanumure ypaBHeHHE peakuy 00pa3oBaHUs TPUIATIbMUTHHA.

7.Bocka, ux oTnmyme ot xupa. Hammmmre ypaBHeHHE peakuuy 00pa30oBaHKs MUPUIIMIOBOTO d(Hpa MaTbMUTHHOBOM KHUCIIOTHI,
BXOJAIIETO B COCTAaB pacTUTENbHBIX BOCKOB (C30H61 OH-MupHIIMIOBBIH CITUPT).

8.Mpu1a, ciocoOs! nomy4yeHust. Hanmummure ypaBHeHHe peakiui OMBUICHUS TPUTIaIbMUTHHA IIE0OYbIO.

9.Macna, ux cTpoeHue u npuMeHeHue. Hanumure ypaBHeHUE peakUuy MHAPOreHU3aHH SKUpa JTMHOIEHOINHOJIC00IEuHA.
10.Kakue coequHEHMsI Ha3bIBalOTCS OKCUKUCIoTamMu? WX kinaccudukanus u HOMeHKIIaTypa. Hamummure hopmyity MOJIOUHO#MH
KUCIIOTBI U YKa)KUTE, K KAKUM OKCHUKHCIOTaM OHA OTHOCHUTCSI.

11.OcHOBHOCTB OKCHKUCIIOT. YeMy paBHa OCHOBHOCTH SIOJIOYHON KHCIOTHI? HanmumuTe ypaBHEHHE peakuu 00pa3oBaHUsI CIIOKHOTO
3¢upa 13 16JI09HON KUCIOTHI U MPOMAHOII-2.

12.ATOMHOCTB OKCHKUCIIOT. YeMy paBHa aTOMHOCTb sI0JI0YHOM KUCTOTHI? Hamummre ypaBHEHHE peakiiuu 00pa3oBaHUsl CIIOKHOTO
s¢upa u3 16J109HON U YKCYCHOM KUCIIOT.

13.XumMH4ecKre CBOMCTBAa OKCHUKKCIIOT, 00YCIIOBIICHHBIE KapOOKCHIBHON rpymmoi. Hamummre ypaBHEHUs peakiyi,
MOTBEPKJAIOIIHNE ITH CBONCTBA JIIsI MOJIOYHOMN KUCIIOTHI.

14.0co0eHHOCTH MPOTEKaHUs PEaKIMY IIPH HarpeBaHHU! C BBIAEICHHEM BOJBI Y -, -, Y-OKCHKHCIOT. Harmmiure ypaBHeHHS
peaKiuii ¢ OKCUMACISHBIMU KUCIOTAMH.

15.Peakuuy OKHUCIIEHUSI OKCUKUCIIOT. Hanummre ypaBHEHHs JaHHBIX PEAKIUH C 0-, U B -OKCUIIPOIIMOHOBOH U SIOJIOYHON KHCIOTaMHU.
16.Knaccudukanus yrinesonos. [IpuBequre npuMepsl TpHO3, IEHTO3 U rekco3. Hamummre ypaBHEHHE peakiiy cepeOpsIHOTO
3epKajia ¢ [NII0KO30M.

17.Xumudeckne CBOMCTBa MOHOCAXapUI0B. Hamummre cOOTBETCTBYIOIINE ypaBHEHUS PEaKIUi C TIIFOKO30M.

18.IMuxnmyeckue GopMbl MOHOCaxXapuaoB. Hamummre mpoeKIuoHHbIe U IepcleKTuBHbIe hopMyisl a- D-gpykrodypanossr u -D-
TJIFOKOITMPAHO3BI.

19.Kakoii ruipoKcuIl Ha3bIBAaeTCs MOIyaleTadbHbIM (TTTMKO3UIHBIM) U YEM OH OTIMYAeTCs OT APYTUX I'IPOKCUIBHBIX IPYIII B
MoHocaxapunax? Hamumunre ypaBHeHHe peakiuy o0pa30BaHus TIMKO3uAa U3 o- D-ramakTossl u 3TaHoa.

20.0npenenenue U knaccudukanys gucaxapunos. Hanumure ypaBHeHHe peakiuu 00pa3oBaHHsI MaJIbTO3bI.
21.BoccranaBiauBalonMi THIT AMcaxapua0oB. Hanummre ypaBHEHHE peakiuu cepeOpssHOro 3epKajia ¢ JIAKTO30i.

22.B gem 3axmouaeTcst uHBepcus caxapoB? UTo Takoe MHBEPTHBIN caxap? HanumunTte ypaBHeHHE peakMy THAPOIN3a caxapo3bl.
23.Kakue npoayKTsl 00pa3ytoTcs IpH THAPOJIN3E KIETUYATKH?

24 I'mukoreH, ero CTpoeHue U cBoiicTBa. Hanumnre ypaBHeHHE peakiy THAPOIN3a MaJIbTO3BI

Kontponbhas padota Ne4 « AMuHBL ['eTepoIMKINYeCKUEe COCTUHCHUS

1.AMuHbI, onpesiesieHue, Kiaccuukanus 1 HOMEHKIIATypa.

2.Cnioco0sbI monyveHusi aMuHoB. Peakuust H.H.3unnna. Hanumure ypaBHeHHE peakiiy CHHTE3a aHWIMHA ((EeHUIaMUHA).
3.XuMHYecKre CBOMCTBA IEPBUYHBIX aMUHOB. OTBET WILTIOCTPUPYHTE YPaBHEHUSAMU PEAKLUi JUIs STUIaMUHA.
4.XuMHuuecKre CBOMCTBA BTOPUUHBIX aMUHOB. OTBET MILUTIOCTPUPYITE ypaBHEHUAMHU pPeakLUi U1 TUMETUIaMHUHA.
5.XuMHYeCcKHe CBOMCTBA TPETHYHBIX aMUHOB. OTBET MOATBEPIUTE COOTBETCTBYIOIIMMH YPAaBHEHUSAMH PEaKLUi IS
TpPUMETHIIAMUHA.

6. Amunokucnotsl. Knaccudukanms. Crocoos! nomydenus. @opma cymecTBOBaHHs B pacTBopax. V3oamekTprdeckas ToUKa.
7. 3aMeHUMbIe U HE3aMEHUMbIE aMUHOKHCIIOTHL.

8. OOpa3oBaHue nenTUIHON cBs3U. HamuimunTe npuMepsl A1- ¥ TPUIIEITHIOB.

9. OTHOLIEHNE aMUHOKHCIIOT K HarpEBaHUIO.




10. Kax xiaccu(puiuupyroT reTepouuKInYecKue COeIMHeHUS ?

11. O0BACHUTE aPOMATHYHOCTD IATHWICHHBIX TeTEPOLMKIIOB ¢ OAHUM T'€TepoaToOMOM NUppoia, pypaHa, THOPEHA, KaKOBa UX
6uosnoruueckas poib?

12. KaxoBa Ouosoraueckas pojib IIECTUWICHHBIX T€TEPOIMKIIOB C ABYMS IeTepOaTOMaMU MUPUMHUANHOBBIX M TyPUHOBBIX
A30TUCTHIX OCHOBaHMIA?

13.4ro Takoe ajKkanonisl?

14. B cocTaB Kakoii MPOTEHHOTCHHONW aMHHOKHCIIOTBI BXOJUT HHI0J?

15. Kakue mpoMexyTo4HbIC META00INTHI 00pa3ylTCs MPH MeTabOIM3Me TPUNITOpaHa

Bonpockl k 3a4eTHO KOHTPOJIEHON paboTe

1. Knaccudukanus opranuueckux coeuHeHui. ITonstus o pagukane u dyHkiuu. HoMeHKIATypHBIE CUCTEMBL B OpraHHMYECKOM
xumud. KnaccudummpoBats 1 Ha3BaTh ClIEYIOMINE COSANHEHUS. YKa3aTh CTENICHb 3aMEIIEHHOCTH aTOMOB YIJIepO/ia M BHIBECTH BCE
BO3MO>KHBIE OJIHOBAJICHTHBIE PAJUKAIbl COCIUHEHMUS.

2. OCHOBHBIE TOJIOKEHHS TEOPUHU CTPOCHHUSI OPTAHUIECKUX COeTUHEHNH. BUIpI XMMHYECKOH CBA3HM B OPraHMUECKOH XUMUH. THIIBI
oprauueckux peakiuil. KuciorHo-ocHoBHOe B3aumozeiictBue. Kuciors! u ocHoBanus o bpencreny u JIstoucy.

3. [IpexnenbHbIe yriieBoOPO bl M30MepHsl, HOMEHKIATYpa, ClIOCOOBI IOTYUCHHSI aTIKaHOB. X MMHYECKHUE CBOMCTBA.

4. 'omonorus, U30MepUsl U HOMEHKIIaTypa ankeHoB. CriocoObl MOTy4eHUs aJKeHOB. XUMUYECKHE CBOMCTRA.

5. Peakuuns nonumepuzanun. HatypanbHble M CHHTETHUECKHE KayIyKH

6. I'omonorus, u3oMepusi 1 HOMEHKIATypa aIKUHOB. CIIOCOOBI ONy4yeHus! aNKuHOB. CpaBHUTEINIbHAS XapaKTEPUCTUKA XUMHUYECKUX
CBOWCTB aJKHHOB U aJIKEHOB.

7. Ankaguensl. HomeHknatypa u u3oMepus, criocoObl mojrydeHus ankaaneHoB. OcoOeHHOCTh CBOWCTB COTPSKEHHBIX IUEHOB.

8. Tomonoruueckuii psiji apeHOB. DICKTPOHHOE CTpoeHHe OeH30a. Vi3oMepus U HOMEHKIIaTypa apeHoB. [Ipu3HaKu apoMaTHIHOCTH.
IIpaBuia 3amenieHus B 6eH30JIbHOM siipe. [Ipupona 3amecTuTels B 0€H30IbHOM KOJIBIIE.

9. 'MapOKCUTIIPOU3BOAHBIE YTIIEBOIOPOIOB: KiacCH(pUKaINs, HOMEHKIATYpa, H30MepHsl. XUMHYECKUE CBOICTBA CIIMPTOB.

10. MHOroaToMHbI€ CIIMPTHI (J1OJIBL ¥ TpUOJIsl). HoMeHKknaTypa u u3omepus. Crioco6sl nonyueHusi. CpaBHUTEIIbHAS
XapaKTepUCTHKA XUMHIECKUX CBOMCTB TIHLEPHHA H TIponanoa-1.

11. ®enonsl. CTpoeHue, CpaBHEHUE XUMUUECKUX CBOMCTB (DEHOJIOB U CIIUPTOB.

12. OkconpousBoiHbIC YTIIeBOA0POA0B. Kiaccudukanus, HOMEHKIATypa, H3o0MepHs. XMMHUYECKUE CBOMCTBA HA TIPUMEpE alleTOHA.
13. Kap6onoBsle kucinoTsl. HomenknaTtypa u uzomepus. CriocoObl noisydeHus. XMMU4ECKHe CBOMCTBA.

14. XKupsl, macna. CtpoeHue, 6noxumuueckas GpyHkuus. JKupoBble KOHCTAHTBI, UX 3HAUCHUE JUIS OTIpeeIeHUs KauecTBa
TIPOAYKIMH TUTAHUS.

15. OmbuieHue xupa. Mblia, UX SMyJIbIUpyomas ciocoOHocTh. IIpupoaHble cTabUIM3aTOPhl IMYIbCUH XKUPOB.

16. ukapOoHoBbIe KHCAOTHL. CTpoeHHe, ONOJOrHYecKOe 3HAYCHNE, XMMHUYECKUE CBOMCTBA, OTHOLICHHUE K HATPEBAHHIO.

17. Oxcukucnotsl. Knaccuduxarys, HOMEHKIATypa, U30Mepusi. XUMUYECKHEe CBOWCTBA.

18. OnTiueckast akTHBHOCTh OPraHMUYECKUX COEIMHEHUH U ee MpU4YiHbl. ONTHYeCKHne U30MEphl: aHTHITO/IbI, THACTEPEOMEPHI,
Mme3odopma, patemar.

19. OkcokucaoTsl. CriocoOsl momy4deHus. I 'oMonorayeckue psbl, BUIBI H30MEPUH, HOMEeHKIaTypa. OXapakTepu3ynTe XMMHIEeCKUe
CBOWCTBaA Ha NpUMepax. SIBIeHrne TMHAMUYECKON H30MEpUU B OPraHUYECKOH XUMHUHU.

20. IoHsTHE O KETOCHOIBHOW TayTOMepHH. PeakinoHHast ciocOOHOCTh COSIMHEHUH, CITIOCOOHBIX K TAYyTOMEPHBIM MPEBPAICHUSM. .
21. Vrnesoasl. Knaccudukanus. Pacipoctpanenue B npupoje. XUMHUECKUe CBOHCTBA MOHO3. TayToMepHs MOHO3 Ha IIpUMepe
aJIbJI0r€KCO3BI.

22. CpaBHHTENIbHAS XapaKTEPUCTUKA BOCCTAHABIMBAIOIIUX 1 HEBOCCTAHABIMBAIOIIUX JucaxapunoB. CBoHcTBa U OHOIOrHYecKas
pOJIb.

23. I'omononno3sl. CTpoeHHe, CBOHCTBA, OMOJIOTNUECKOE 3HAUCHUE FOMOIIONINO3.

24. T'ereponommcaxapuabl. CTpoeHHE U OHOJIOTHYECcKast POJIb THATYPOHOBON KHCIIOTHI.

25. Amunsl. 30mepust, HOMEHKIIATYpa, OJIy4YeHUE, XUMUIECKHE CBOMCTBA.

26. CpaBHHTEIIbHAS XapaKTEPUCTHKA ANU(paTHIECKAX ¥ APOMATHIECKIX aMHUHOB. BHOTeHHBIE aMHHBI.

27. Amunokucnotsl. Knaccuduxanust, usomepusi, HomeHk1aTypa. Cioco0s! noixydenus. CTpoeHne 1 0COOEHHOCTH XUMHUYECKUX
CBOIICTB.

28. [IpoTenHOT€HHbIE aMUHOKHUCIIOTHL. lenTuapl, mentunHas cBs3b. [lonaTue o Genkax.

29. AMHHOCTIHPTHI (KOJIAMHUH, XOJIHMH, COUHTO3HH). XUMHYECKUE CBOHCTBA. AMUHOCITUPTHI KaK CTPYKTYPHBIE COCTABIISIONINE
HPUPOJHBIX OMOJIOTUYECKUX COCANHEHHM.

30. Amuzbl kuciiot. MoueBuna. Llukimuueckue ypeuabl JByXOCHOBHBIX KHUCIIOT, X OMoJorudeckas poJib.

31. T'ereponuknnueckue coeannenus. Knaccudukanus. [IaTuuieHHbIe reTEpOIMKIIBI C OTHUM FeTepOaTOMOM, UX OHOJIOTHYECKAs
pOJIb.

32. llecTruneHHbIe TETEPOLMKIIBI ¢ OTHUM reTepoaTroMoM. CTpoeHue. CBOWCTBA, X Ouonoruyeckas poib

33. TIaTHuieHHbIe TeTEPOLMKIIBI C IByMSs I'€TepOaTOMaMu. UX OMOJIOrHYecKast pob.

34. lllecTuuneHHBIE TFETCPOLUKIIBI C ABYMS r€TE€pOaTOMaMU. CTpOCHI/IC, CBOMCTBa MMAPUMHUINHOBBIX U ITYPUHOBBIX a30TUCTBIX
OCHOBaHUii, UX 6HOJIOrUYecKas pPolb.

5.2. TeMbI NMCBMEHHBIX padoT

HE IPeyCMOTPEHBI

5.3. @oHa OLEHOYHBIX CPEACTB

OCHOBHBIE BOIPOCHI, BRLIHOCUMBIE JUIsI OlIeHKH cpopmupoBanHocTH komnereHimn OTTK-2 - Tectsr




®opMyJIHPOBKA 3a1aHUS I[IpaBuabHbIH 0TBET/DJIeMeHThI NPABUJIBHOIO OTBETA

Peaxuueii sTepudukanuy Ha3pIBAETCH. . .. Peakuueii sTeprdukanyy Ha3pIBaeTCS PeaKIKs KapOOHOBHEIX KHUCIOT CO CIIUPTaMU

B MOJICKYJ1ax YrjaeBoaopoaoB aTOMBI | KOBAJICHTHBIMHU CBA3AMH: MECKAY aTOMaMH YIJICpoda CBsA3b HENOJApPHasA, a MEX)
COCJIMHCHEL. .. aToMaMM yrjiepoaa ¥ BOJA0OpOoJaa CBA3b IOJsApHas

Ly

K ocHOBHBIM THIIAaM YriaeBoAOpPOAOB OTHOCAT | aJIKaHbl, HUKIJIOAJIKAaHbI, aJIKCHbI, UKJIOAJIKCHBI, aJIKAAUCHBI, aJIKUHBI U apCHBI

OCHOBHBIMH HMCTOYHHKAMH YriaeBoaopoaoB HpHpOHHLIﬁ ras, CJ'IaHIIeBI:Iﬁ ra3 (HI/IBKOHPOHI/IHaeMLIX KOHJ’ICKTOpOB), TIIOITYTHH

XUMHAYECKUX IMPEBpAllleHuH, NPHUBOAAIIMX K 0O0pa3soBaHHIO CIHPTOB, AaleTOH
YKCYCHOM KHCJIOTBI, aMMHUaKa U APYIUX BELIECTB

i
SIBIISTFOTCAL. . .. HedtsHoii ra3 (ITHI), roprodne ciaHiisl, yroiys, Topg
U3 yrieBogopooB MONyJaloT ..... BOJOPOJ, YTapHBIM ras3, ameTWIeH, a OT HMX HAYMHAIOTCS Pa3HOOOpasHbIe Leln

AJNKUHBI — 3TO... OTo HenpeenbHble (HEHACBIIICHHBIC) YTIIEBOI0POIbI C OJHOM TPOWHOMN CBSI3BIO B
MOJIEKYJIe
HenacelienHsie yriieBoJopoabl — 3T0. .. Oro Gosplas rpyIia yrieBoI0poI0oB, B MOJIEKYJIaX KOTOPBIX J1Ba UJIH HECKOJIBKO

ATOMOB YTJIepO/a CBSI3aHBI MEX Iy cOO0H KPaTHBIMHU CBS3SIMH (JABOWHBIMHU HIIH
TpoiiHbIMH). K HUM OTHOCSTCS: aJKeHbI, WK 0Je(UHBI, TPOCTEUIINHI MPEICTABUTEI
— JTHJICH

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

OTueTsl M0 1a0OpaTOPHBIM paboTaM, KOHTPOJIbHBIC PA0OThI, TECTHI

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIHIEYEHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. PekomeHyeMasi iuTepaTypa

1. Anexcanoposa, D. A. XuMusi HeMETAIIOB : yUeOHHUK M MPAKTUKYM s By30B / O. A. Anekcanaposa, U. 1. CunopoBa. — 3-
e u3., uctp. u porn. — Mocksa : M3narensctBo FOpaiit, 2023. — 358 c. — (Bricmee oOpasosanue). — ISBN 978-5-534-
04422-5. — Texcr : anexTponublii / O6pasoBarenbHas miatgopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/512420

2.  bBepesun, B. J]. Opranndeckas xumusi B 2 4. Hacts 1 : yueOnuk s By3oB / b. JI. bepesun, /1. b. bepe3un. — 2-e uzng. —
Mocksa : UspatensctBo FOpaiit, 2023. — 313 c. — (Beicuiee ob6paszoBanue). — ISBN 978-5-534-03830-9. — Tekcr :
aneKTpoHHbIH // Ob6pasoBaTenbHast iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512546

3. bepesun, B. /. Opranndeckas xumus B 2 4. Hacts 2 : yueOuuk s By30oB / b. JI. bepesun, /1. b. bepesun. — 2-¢ uzng. —
Mocksa : UzpatenscrBo FOpaiit, 2023. — 452 c. — (Bricuiee obOpazoBanue). — ISBN 978-5-534-03832-3. — Tekcr :
anekTpoHHsi / Obpa3zoBarensHas ruiardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512549

4.  Jlpiok, B. I. buonoruueckast xuMus : yueObHoe nocobue anst By3os / B. I'. IIprok, C. . Cxusap, B. T'. Kapues. — 2-¢ u3n.,
nepepad. u pon. — Mocksa : UznarensctBo FOpaiit, 2023. — 292 ¢c. — (Bricmiee obpazosanue). — ISBN 978-5-534-
12077-6. — Texcr : anexTponHbiii / O6pazoBatenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/516515

5. Apwx, B. I. Opranudeckass xumus . yueOHoe mocobue ais By3os / B.T. llpiok, B. T'. Kapues, B. I1. Xuna. — 3-e u3n,,
ucrp. u non. — Mockga : U3narenscto FOpaiit, 2023. — 502 ¢. — (Bsiciee o6pazosanue). — ISBN 978-5-534-08940-0.
— Texkcrt : anextpouHsbIii / Obpa3oBarenshas miardopma KOpaiir [caiir]. — URL: https://urait.ru/bcode/516548

6. 3aiiyes, O. C. Xumus : yueOnuk s By3oB/ O. C. 3aitueB. — Mocka : M3narensctBo FOpaiit, 2023. — 470 c. —
(Briciiee obpaszoBanue). — ISBN 978-5-9916-8073-8. — Tekcr : anextponHsiii // O6pa3oBaresnbHas miardopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/511183

7. Kamunckui, B.A. Opranuueckas xumus B 2 9. Yacte |: ydeOHHK sl akajaeMudyeckoro OakanaBpuara /
B. A. Kamunckuil. — 2-¢ wu3z., ucnp. u gon. — Mocksa : MspatensctBo IOpaiit, 2019. — 287 c.— (Briciee
obpazoBanue). — ISBN 978-5-534-02906-2. — Tekcr : anextponHslii / OOpa3oBatenbHas miardopma FOpait [caiT]. —
URL: https://urait.ru/bcode/437748

8. Kamuncxuii, B.A. Opranuueckas xumus B 2 9. Yacte 2: y4eOHHK JJIs aKaJeMH4YecKoro OakanaBpuara /
B. A. KamuHckuid. — 2-¢ wu3gn., ucnp. u gon. — Mocksa : MsparensctBo IOpaiit, 2019. — 314 c.— (Bwicuee
obpazoBanne). — ISBN 978-5-534-02911-6. — Texcr : anektpoHHbIi / O6pa3oBatenbHas miathopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/437949

9. Kuroes, M. B. Oprannveckass xummus : ydeOHoe mocobue ans By3oB/ M. B. KmoeB, M. TI. AGaynnaeB. — Mocksa :
UznarensctBo FOpaiit, 2023. — 231 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-14691-2. — TekcT : 31€KTPOHHBIH
// ObpazoatesnpHast miarhopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/520088

10. Kyopsawesa, H. C. ®usndeckas M KOJIOMIHAs XUMHS : y4eOHHMK H mnpaktukyMm s By3oB/ H. C. Kynpsmesa,
JI.T. bonnapeBa. — 3-¢ wu3m., mepepad. u jgom. — Mocksa : HznarensctBo [Opaiit, 2023. — 452 c. — (Beiciiee
obpazoBanue). — ISBN 978-5-534-17490-8. — Tekcrt : anektponHsiii / OOpa3oBatenbHas miardgopma FOpait [caiT]. —
URL: https://urait.ru/bcode/533191

11. Mockea, B. B. Opranmdeckast Xumus: 0a30Bble IPUHIMIIBI . yaeOHOe Tocodue st By3oB / B. B. MockBa. — 2-e¢ u3g. —
Mocksa : UzpatensctBo FOpaiit, 2023. — 143 c. — (Beicuiee obOpazoBanue). — ISBN 978-5-534-09419-0. — Tekcr :
aneKTpoHHEIH // Obpa3oBarensHas miartdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515194

12. Xumwus sneMeHToOB : y4eOHUK st By3oB/ O. T. OranecsH, B. A. ITonkos, JI. . Illep6akosa, A. K. bpens. — 2-e¢ u3n.,

nepepad. u gomn. — Mocksa : UznarensctBo FOpaiit, 2023. — 316 c. — (Bsicuiee obpazosanue). — ISBN 978-5-534-
16629-3. — Texkcr : anexrpoHrHsii // ObpaszoBarensHas miartdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/531399
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6.2. ITepeuennb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAMOHHOI ceTn ""UHTepHeT"

€ |O(1)1/1L[I/IanLHLH71 caiit @enepanun eBpoONeHCKUX OMOXUMHIECKUX o0iecTB. https://www.febs.org/

6.3. IlepeyeHb HH(POPMALUOHHBIX TEXHOIOT U

6.3.1 Ilepeyens MPOrpaMMHOr0 odecredeHnst

6.3.1.1{Adobe Reader - IIporpamma jist IPOCMOTpa IEKTPOHHBIX JOKYMEHTOB

6.3.1.2(ESET Endpoint Antivirus + ESET Server Security - CpenctBo aHTUBHPYCHO#T 3aIUTHI

6.3.1.3|Google Chrome - Bpaysep

6.3.1.4|Moodle - O6pasosarensubiii optan @umran PIBOY BO «AT'TY» B Tamkentckoii obxactu Pecmyonnkn

6.3.1.5|Mozilla FireFox - Bpaysep

6.3.1.6(Microsoft 365 - IIporpammuoe obecriedeHue st paboThI C HIEKTPOHHBIMU JTOKYMEHTaMH

6.3.1.7(7-zip - ApxuBarop

6.3.2 IlepedeHs NHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H MPO(ecCHOHAIBHBIX 6a3 TaHHBIX

6.3.2.1DnexTporno — 6ubmHoTeyHast cucrema «JlaHb»

6.3.2.2|O6pazoBarenbHas miatgopma «FOpaim»

6.3.2.3|I{udposoii obpazosarenpusbiii pecypc «IPR SMART»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOYJIST)

7.1|YueOnast ayauTOpHst U1sl IIPOBEJICHNUS 3aHATHI JICKIIMOHHOTO THITa, 000pyIOBaHHAs Y4eOHOIM MeOeNbIo: CTYIbS C
OTKU/IHBIMH CTOJIaMH, CTONI-TyM0a, CTYII JUIA IperoaaBatess, kadgeapa, aynuropHas 1ocka (Menosast). Habop
JIEMOHCTPALIMOHHOTO 000pY/I0BaHUs. Y 4eOHO-HAIIIAHbIE TOCOOUS: CTEH IBI TI0 TEMATHKE AUCLUILIHH: -
MepHOAMYECKas CUcTeMa XuMudecKux aneMeHnToB [[.1. MenzneneeBa, pacTBOPUMOCTD KHCIIOT, OCHOBaHUH M coJeit
B BOJIC, PsiJl CTAHIAPTHBIX AJIEKTPOAHBIX TOTCHIMAJIOB

7.2|YueOHast ayquTopus JUld IPOBEICHUS J1a0OPaTOPHBIX 3aHATHH. TEKYILET0 KOHTPOJIS U IPOMEKYTOUHON
aTTeCTallly, OCHAIIEHHAs yueOHOH MeOenbio (XUMUYECKHEe CTOJIBI; TaOypeThl; CTONBL, CTYIbS; IKA(BI IS
XPaHEHUS XMMUUECKOM MOCYbI, IIKad ISl XpaHEHUsI XUMUYECKHX PEaKTHBOB, (POTOAIEKTPOKOIOPUMETD;
BOJsTHAs OaHs; KOJIOOHArpeBaTelb, ayINTOpHAs T0cKa (MeJIoBast), BEITSHKHOM MKad); TEXHUIECKIMH CPEACTBAMU:
BECHI JJICKTPOHHBIE; ITATHUBEL.

KoMIutekT XuMH4ecKoi TOCYIbl B COOTBETCTBHH C TEMATHKOH IPOBOJUMBIX JIAOOPATOPHBIX 3aHSITHIH;

KommiekT XMMHUYEeCKHUX PeaKTUBOB B COOTBETCTBHU C TEMAaTHKOM IIPOBOJUMBIX JIAOOPATOPHBIX 3aHATUH. YueOHO-
HAarJsIHBIE TOCOOHS: CTEHIBI 10 TeMAaTHKe JUCIUIUINH: - IEPHOINIECKast CHCTeMa XUMHIEeCKUX d1eMenToB ..
MeHpeneeBa, paCTBOPUMOCTD KUCJIOT, OCHOBAHHMH U CoJeil B BOJE, PsiJl CTAaHAAPTHBIX 3JIEKTPOIHBIX IOTCHIIUATIOB.

7.3|Aynutopus At IpOBEAEHUS TPYNIIOBBIX U HHAUBUIYAJILHBIX KOHCYIbTAlUH, TEKYILIET0 KOHTPOJIS U
TPOMEXKYTOYHOI aTTecTalny, o0opyaoBaHa ydeOHOH MebOenbio, JocKa.

7.4| Aynutopust AJisl CaMOCTOSITEbHON paboThl — MOMEIIEHHE, OCHAIIIEHHOE KOMITBIOTEPaMH C BBIXOJIOM B CETh
HutepHeT, obecneduBaeT JOCTYI K 3IEKTPOHHO-OMOINOTEUHBIM cucTeMaM, B OOpa3oBaTeIbHbIN OpTal
¢wmana ®I'BOY BO «AT'TY» B Tamkenrckoit obnactu Pecry0Omuku Y30eKkucTaH.

8. METOAUYECKHUE YKA3AHUSA J1JISA OBYYAIOIIINUXCSA IO OCBOEHHIO JUCHUIIVIMHBI (MOYJIS)

AbnymnaeB @.T. Meroaudyeckie peKOMEHIALH 10 CAMOCTOATENLHON padoTe mo aucuuiuinHe « OpraHndeckast 1 OHOJIOrHIecKast
XUMHUSD» 71 CTYACHTOB OYHOM (OpMBI 00yueHus HanpaBieHus NoAroToBkH 19.03.03 IIpoayKThl MUTaHUS KUBOTHOTO
npoucxoxaeans. —pumman @PI'BOY BO "AT'TY" B Tamkenrtckoit o6nactu PY3, 2022. — Pexxum mocryma  https://portal.astutr.uz/
Ab6nynnaeB @.T. Meronuueckue yka3aHus 10 JJaOOpaTOPHBIM paboTaM 1o qucuuruinie «Opranuyeckast 1 OMOJorudecKas XuMush
VISl CTY/ICHTOB OYHO# (hopMBbI 00yueHus HanpaieHus moaroToBku 19.03.03 TIpoayKThl MUTAHHS dKHUBOTHOTO ITPOUCXOMKICHHS. —
¢wman ®I'BOY BO "AI'TY" B Tamkentckoit obnactu PY3, 2022. — Pexxum nocryna  https://portal.astutr.uz/
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[Ipunoxxenue K paboueii mporpamme
JTUCIUATITAHBI (MOYJIs1)

Ocobennoctu peasusanun PII/| npu HAJIMYMN B KOHTMHIeHTEe 00y4aroIuXxXcs ¢
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI 110 3PEHHI0

B ®unuane B pamkax cosgaHusi 0e3 OapbepHON 00pa3oBaTeNbHOW Cpeabl i OO0YJArOIIMXCs C
OTrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBS [0 3PEHHUIO OPraHW30BaHbI MH(GOPMAIIMOHHBIE YKa3aTelu C
WCIIOIB30BAaHUEM TaKTWIBHOTO mipudTa mo cucreme bpaitnsa. Cailt dwimana uMeeT BEpPCHIO s
CJIa0OBUIALIMX.

1. Peasinzanus PIIJ] MOXeT OCyIlIeCTBIATHCS C HCIIOJb30BAaHUEM AUCTAHIIUOHHBIX TEXHOJIOTUH.

2. Meroauueckue yKa3aHus AJ1s 00y4aroIuxcs 10 OCBOCHUIO TUCHHUILINHBI (MOJYJIs) IPEICTABICHBI
B aynuodopmare.

3. ®opma MpoBeIeHUS NPOMEKYTOUYHOW AaTTeCTallMd MO AWCLUUIUIMHE YCTAHABIUBACTCS JUIS
obyuatomuxcst ¢ OB3 ¢ yueToM MHAMBUAYAIBHBIX MCUXO(PH3UIECKIX 0COOeHHOCTEH (YCTHO, MICHMEHHO
Ha Oymare, TUCbMEHHO Ha KOMIIbIOTEpE, B OpMe TECTUPOBAHUS U T.I1.).

4. Tlpm mnpoBeneHUH MPOMEKYTOYHOTO KOHTPOIsA OOydammeMycss TOpU HEOOXOAUMOCTH
MIPEIOCTABIISAETCS ACCHUCTEHT.

5. Ilpu mpoBeAeHHM MPOMEKYTOYHOTO M TEKYIIEro KOHTPOJS C MCHOJIb30BAHUEM ACCHUCTHBHBIX
CPEICTB 00yYaroLIEMyCsl IPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKH OTBETA.

Ocobennoctu peasusauun PII/[ npu HaJIMYMM B KOHTMHI€HTe 00y4aKOIIUXCH C
OrpPaHNYEeHHBIMHM BO3MOKHOCTSIMH 310POBbSI 10 CIYXY

1. Peanuzanus PITJ] MOXXeT OCyIIECTBIATHCS C HCTIOJIb30BAaHUEM AUCTAHITMOHHBIX TEXHOJIOTHH.

2. Ilpu mnpoBeaeHHH MpPaKTHYECKHX (J1aOOPATOPHBIX) 3aHATHA MPOU3BOJIUTCS AYOIHUpPOBAHHE
3BYKOBOH CIPaBOYHON HH(POPMAINHN BU3yaTbHOM.

3. ®opma MNpoOBEAEHUS NPOMEKYTOUHOM aTTeCTallMd MO JUCHUIUIMHE YCTAaHaBIMBAETCS s
obyuaromuxcs ¢ OB3 ¢ yueToM HHAMBHIyalbHBIX CUXO(PU3NIECKUX OCOOEHHOCTEN (YCTHO, MUCBMEHHO
Ha Oymare, TUCbMEHHO Ha KOMIIbIOTEpPE, B (hOpME TECTUPOBAHUS U T.I1.).

4. Tlpm npoBeNeHUH MPOMEXKYTOUHOIO KOHTpOJs oOydarouemMycss MOpu  HEO0OXOIUMOCTU
MIPEIOCTABIISETCS ACCUCTEHT.

5. Ilpu mpoBeaeHHM MPOMEKYTOYHOTO M TEKYIEro KOHTPOJS C MCHOJIb30BAaHUEM ACCHUCTUBHBIX
CPEICTB 00y4aroLeMycsl IPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA.

OcobennocTu peasusanun PII/I npu HaJIM4YuM B KOHTHHICHTE 00y4aIOIINXCH C
OrPAHMYCHHBIMHU BO3MOKHOCTSAMHM 310POBbSl, HIMEIOIIUX HAPYUIEHHUS ONIOPHO-ABUIaTEJIbLHOI0
anmapara

B ®unuane B pamkax co3gaHus 06e3 OapbepHON 00pa3oBaTeNbHOM cpenbl A o0ydaromuxcs ¢
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbSl, UMEIOIINX HApPYLIEHUS OMOPHO-ABUTaTENbHOIO ammapara,
KOpIyca, B KOTOPBIX pealn3yercsi oOpa3oBaTeiibHasl AESTeNbHOCTb, YKOMIUIEKTOBAHBI HEOOXOIMMBIM
o0opynoBaHuEM /7Sl OOJIErYeH sl 1OCTyNa B ayAUTOPUH U 00CTYKUBAIOLIUE IOMEIICHHUS.

1. Peanuzanus PII/] MokeT OCyIIECTBIATHCS C UCIIOIB30BAHUEM NHCTAHIIMOHHBIX TEXHOJIOTUI.

2. Tlpu mpoBeneHHWH TMpPaKTUYECKUX (TaOOPATOPHBIX) 3aHATHI OOECIEUMBACTCS BO3MOKHOCTH
OCBOEHUS MPAKTUYECKUX HABBIKOB oOydarommmcst ¢ OB3 ¢ yueToMm ero WHAMBUAYAIBHBIX (PU3NYECKUX
BO3MOKHOCTEM.

3. ®opma mnpoBeAeHUS MPOMEKYTOUHOM AaTTECTAllMd MO JIUCUUIIMHE YCTAHABJIMBACTCS IS
oOyuatonuxcst ¢ OB3 ¢ yueToM MHAMBUAYaAJIbHBIX MCUXO(PHU3NUYECKHX 0COOEHHOCTEHN (YCTHO, MUCHbMEHHO
Ha Oymare, TUCbMEHHO Ha KOMIbIOTEPE, B (hOpMeE TECTUPOBAHUS U T.I1.).

4. Tlpm mnpoBeneHUH MPOMEKYTOYHOIO KOHTPOJs oOydaromemycss MOpu  HEoOXOIUMOCTH
MPEIOCTABIISAETCS ACCUCTEHT.



