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1. OBIIME CBEJIEHUA

VYyeOnas aucuurinHa «ba3oBblil Kypc OpraHMYecKOil XUMUNY) U3ydaeTcs BO BTOPOM CEMECTDE.
KypcoBas pabota/KypcoBoii MpoeKT —He MpeyCMOTPEH

1.1. ®opma mpoMexyTOUHOH aTTecTaluu: IK3aMeH
1.2.  Mecro yueOHOM quciuruinHbl B cTpykType OITOIT

VYuebHas qucuuiuivHa «ba3oBblii Kypc OpraHMuecKol XMMUM» OTHOCUTCS K 00513aTe/IbHON 4acTH.
PesynbraTel 00ydeHus 1Mo y4eOHOW AWMCHUILIMHE, UCIONB3YIOTCS MPU W3YYEHUH CIETYOLTNX
JUCLIUIUINH:
— MarepuaiioBeieHue
— TommBo u Teopust TOpeHust
PesynbraThl OCBOGHUS yueOHOM AMCLUUIUIMHBI B JajbHEHIEM OyAyT UCIOIb30BAHbI IPU MPOXO0XKIECHUH
MIPOU3BOICTBEHHOM MPAKTHKH U BHIMOJIHEHUH BBIITYCKHON KBaTH()UKAIMOHHOMN pabOoTHI.

2. HEJIN U INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

LenssMmu ocBoeHUsT yueOHOM TUCIUIUIMHBI «ba30BbIil Kypc OpraHUYeCKON XUMUI SBIISTFOTCS:

— W3y4yeHHE HOPM U MpaBUI TEXHUKH OE30MaCHOCTH NPU BBINOJIHEHUH XUMHUYECKOTO
SKCIIEPUMEHTA B J1a00paTOPHBIX yCIOBUSIX;

— H3y4YeHHUE KIACCOB OPraHMYECKUX COEIMHEHUH, UX CTpOeHHEe, (PU3NYEeCKHe M XHUMHUYECKUE
CBOMCTBA;

— (opMupoBaHKE HABBIKOB BBIITOJHEHHSI CTAaHIAPTHBIX ONepaliii 1ab0paTOPHOrO XUMHUIECKOTO
SKCIEPUMEHTA I10 MPpeAJIaraéMblM METOIMKAM IPHU PELICHUU IPAKTUYECKUX 33/1a4;

— mnpuoOpeTeHne HaBBIKOB T'PAaMOTHOTO BbIOOpa W MPAKTUYECKOTO  UCHOIB30BaHUS
71a00paTOPHOI XUMHUECKOW TIOCYIbI, HATPEBATEIBHBIX U MEPEMEIINBAIOIINX YCTPOUCTB;

— MpHOOpETeHHE HABBHIKOB T'PAMOTHOTO BBHIOOPAa W MPAKTUYECKOTO HCIOJIB30BAaHHUS METOJIOB
pa3enenHrs, OYUCTKU U UICHTU(DUKALIUYA XUMHUECKUX COSTMHEHUN;

— mnpuoOpeTeHre HaBBHIKOB TPaMOTHOTO OIICHUBAaHUS MPOBEIECHHOTO CHHTE3a M KadecTBa
IIOJIyYEHHOTO OPTaHUYECKOT0 COEAMHEHNS;

— mnpuoOpeTeHre HaBBHIKOB TPaMOTHOTO aHaiW3a W OICHKH CBA3M MEXIy CBOWCTBaMHU
OpPraHUYECKUX COEAMHEHUN C BO3MOKHOCTHIO MX MCIOJIb30BaHUS B IPO(ECCHOHATBHON e TENbHOCTH;

— (QopmupoBaHME HABBIKOB HAay4YHO-TEOPETUYECKOTO IMOJAXO0Ja K  pEIIeHUI0  3ajad
npodeccHOHANBbHOM  HAmpaBIEHHOCTH M MPAKTUYECKOTO0 UX UCIHOJIb30BAaHUS B  JalbHEUIIeH
po¢eCCuOHAIBHON JeATETbHOCTH;

— ¢opMmupoBaHue y OOydYaronmIuxcsi KOMIIETEHIIUM, YCTAaHOBJEHHBIX 00pa3oBaTeNbHON

nporpammoii B cootserctBuu ¢ ®I'OC BO no gaHHOM JUCUHUILIIUHE.
Pesynbrarom oOydeHus mo y4eOHOW AMCIUIUIMHE SIBJISICTCS OBJIAJIeHWE OOYYarONIUMUCS 3HAHUSMU,
YMEHHSIMH, HaBBIKAMH U OIBITOM JIEATEIbHOCTH, XapaKTepU3YIOUIMMH Ipolecc (GopMupoBaHUs
KOMITETEHIIMMI ¥ O00ECHeunBalOUMU JOCTUKEHHE IUIAHUPYEMBIX DPE3YyJbTAaTOB OCBOCHHS yueOHOMH
JTUCHUTITUHBL.

2.1. ®opmupyemble KOMMETEHIIMH, WHIWKATOPHl  JTOCTHXKEHUS  KOMIIETEHIIUM,
COOTHECEHHBIE C TUTAHUPYEMBIMU Pe3yJIbTaTaMUi O0YUYCHHS 110 JUCIUTLINHE

Kon u HaumMeHOBaHMe
Kon u HaumMeHoBaHHe Ilnanupyemble pe3yJbTaThl 00y4eHUsI
HHIUKATOPA

KOMIICTCHIMH Mo TMCIMIIJIMHE
JOCTHKCHUHA KOMIIECTCHIITNH




Koa n HaumeHoBaHMe

Koa n HaumeHoBaHMe

Inanupyemblie pe3yJibTaThl 00y4eHUS

HHINKATOPA
KOMIIEeTeHIIHH 1o JTMCIMILITHHE

JOCTHKEHHS KOMIETEHIIHH
YK-1 Crmoco6en | UJ-YK-1.5 I'paMoTHO HcHONB3yeT MpaBHUAa TEXHHUKU
OCYILIECTBIIATD nouck, | IlocienosarensHoe penieHue Oe3omacHoCTH IpH BBITIOJTHCHUH
KpPUTUYECKMM  aHaJIM3 U | 3a1ad, BbIpaboTKa XUMHYECKOTO JKCIIEPUMEHTA B
CHHTE3 nHGOpMaIUY, | KOHKPETHBIX aJrOpPUTMOB U 71a00paTOpHBIX yCIOBUSIX;
IIPUMCHATH CHUCTEMHBIN | YETKOE ClieJoOBaHuE IJ1any, I[eMOHCTpI/IpyeT HABBIKHM  BBIIIOJIHEHUS
IOAXO0N it pelieHrs | BRICTpaUBaHUE KOMOMHAIUM, CTaHJAPTHHIX OIEpaluii J1a0opaTOPHOro
IIOCTABJICHHBIX 3a1a4 MEPEKIIOYCHUC MEXOYy XUMUUYECKOTO 9KCIICPUMEHTAa 110

3ajlaqamu,  IMPOCIICKNBAHNE npeiara€MbIM METOAUKAM IIPU PELIEHUN

MPUYIUHHO-CJIICACTBCHHBIX

CBs3€CH,  CBSA3aHHOCTH U
LIEJIOCTHOCTH JIOTHYECKUX
onepauuin

OIIK-3 Crniocoben
MIPUMEHATH
COOTBETCTBYIOIINH (PHU3HUKO-
MaTeMaTUYeCKUi  ammapar,
METO/TBI aHaim3a u
MOJICTTUPOBAHUS,
TEOPETHIECKOTO u
AKCIIEPUMEHTAIBHOTO

MCCIICIOBAHUS TIPU PEILICHHN
podeCCHOHANBHBIX 3a/1a4

NA-OIIK-3.3 Ilpumenenue
OCHOBHBIX 3aKOHOB XMMHUH H
METOJIOB XUMHUYECKOTO
aHalu3a, TEOPETUYECKOro U
9KCHEPUMEHTATILHOTO
UCCIICIOBAHUS IIPU PEIICHUH
MIPUKJIATHBIX 3aja4
MPOMBIIUIEHHON
TEIUIO9HEPT € TUKHI

MPAaKTHYECKUX 3a/1a4;
[Ipumensier  JTOTMKO-METOAOJIOTHIECKHUI
MHCTPYMEHTapuil TpH BBHIOOpE METOIOB
pa3zmernieHusl, OYUCTKH M WACHTHU(PHKALUU
XUMUYECKHUX COCTMHEHHUIA;

Kputnuecku " CaMOCTOSITETILHO
OCYIIECTBJISIET  BBIOOp  J1abopaTOpHOMN
XUMHUUYECKOMN MmoCyabl, HArpe€BaTCIbHBIX W
IepEMEINBAIOIINX YCTPOMCTB e
MPOBEICHUH XHMHYECKOTO 3KCIEPHMEHTA
B JJA0OPATOPHBIX YCIOBUSIX;

Hcronp3yeT 3HaHHS O TEOPETHYECKUX
OCHOBAX IPOLECCOB PA3JCICHUE U OUHCTKA
XMMHYECKAX BEUIECTB TIPH TIPOBEICHUU
XHMHYECKOT0 IKCIICPUMEHTA;

I'paMOTHO WCHONB3yeT HABBIKM HAYYHO-
TEOPETUYECKOro MOAX0Ja K PEIICHUIO

3a1a4 npodecCuOoHANTBHON
HalpaBJICHHOCTH U MPAaKTUYECKOro HX
HCIOJIb30BAHUS B JanpHenmen

npoQecCHOHATLHON IEATEILHOCTH.

3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIUHBI

O6m1ast TpyA0€MKOCTh YU4€OHOM TUCIUILIMHBI IO Y4eOHOMY TUTAaHY COCTaBJISIET:

1o O4HOMU (hopme 0OyUeHus — 5

3.€. 160 gac.

3.1. Crpykrypa yueOHON JUCIUILIAHBI JJI 00YUYarOIINXCsl IO BUAaM 3aHITHI

CTpyKTypa U 00beM JHCHUNTHHBI

KonTakTHas aynuropHasi padora, | CamocrosiTeJbHas padoTa

qac o0yuaromerocs, 4ac

= ]

g ) ] = = u_ § g
O0beM IMCHUILTHHBI . o = 2 2 g S 5 2 g = b
10 ceMecTpam = v s g = &5 | g% g S e B
> = & A S Ef |28 |3ySJEsE > =
< £ < o) = = = ® = = = S S EE = e X <
s 2 5 s = o= =Ty T & S s83i5¢9 = o B
= = = 2 = S & 2 B S S S YIS = =3
S () < S = © = S Ho|la S g 5. d ¢ g
S 9 ) = S = 20 «® = 3 ~ { = =" e 9 S
S E I~ = =) =) EEFIKAX IS5 = & § = &

2 ceMecTp 3K3aMEH 160 18 8 48 62 24
Bcero:| sx3amen 160 18 8 48 62 24




3

3.2. Ctpykrypa y4eOHOH JUCIUTLIAHBI I O0yYarOIINXCs TI0 pas3jiesiaM U TeMaM JTUCIUTUTHHBI:
IInanupyemsie Buabl yue0H0ii padoThl
pgyﬁlﬂgﬂrgﬁﬁﬁm Konrakruas padora 3 = E § Bunasl n (1)2pr1 KOHTPOJbHBIX
KO}I(LI) (l)opanyenf’oﬁ(blx) . g % g g E E E» MEpPONIPUATHH, 06eCHe‘lI/‘l’Bal01HI/Ie mo
KomneTenuuu(it) u HaumenoBanue PaseJioB, Tem; 2 23| =2 ol Z 4 E o ; = COBOKYITHOCTH TEKYIIMH KOHTPOJIb
HHIHKATOPOB JOCTHKEHHSI (opma(bl) TPOMEKYTOYHOH aATTECTALMH = 2 = ? 52 F 5 s g E yCIeBaeMOCTH;
KOMIIeTeH I i = E E gz E E E g g E (opMBI IPOMEKYTOUHOT0 KOHTPOJIA
g 5 Bl & gl 25 28 F* yCIeBaeMoCTH
5 | ES 5& EE ©Oa
YK-1 Paznea . YraeBogopoasl 6 2 15 16 - YCTHBIA OOpOC Tepea  HadalioM
NI-YK-15 Paznen I1. ®yHkumnoHalbHbIE MPOU3BOIHBIE YIJIEBOJOPOI0B 6 2 18 20 J1a00PaTOPHON PadoTHI;
OIIK-3 - IHUCBMEHHBIM OTYET C pe3yIbTaTaMu
NA-OIIK-3.3 Pazgen IIl. AMunbI 2 2 6 6 JKCIIEPUMEHTA u OTBETaMHU Ha
Pazgen V1. CoennHeHust co cMelIAHHBIMU (PYHKIMSIMHU 4 2 9 8 KOHTPOJIbHBIE BOIPOCHI;
-  [HACBMEHHOE  TECTHPOBAaHUE  HaA
MPAKTHYECKUX 3aHATUIX
VK-1 9K3aMeH 12 24 | »K3aMeH IPOBOJIUTCS B MUCEMEHHON
NA-YK-1.5 ¢dopme 1o dueram
OIIK-3
NJ1-OI1K-3.3
HUTOI'O 3a cemecTp | 18 8 48 62 | 24




3.3.
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Kpatkoe conepxanne y4eOHOM TUCITUTITHHBI

Ne i

HaumeHoBaHue pasgena u
TEeMbI AUCIUILINHbBI

Copep:xaHue pa3aesa (TeMbl)

Paszgen |

Pasnea 1. Yraesogopoas:

Tema 1.1. BBenenue:
OCHOBHBIC TIOHSITHS B
OpraHUYECKON XUMUHU.
HomeHknatypa opraHnuecKux
COEIMHEHUI.

Tema 1.2. IIpenensHbie
YII€BOAOPOABL: aJIKaHbI.

Tema 1.3. HenpenenbHele
YII€BOAOPOABL: AJIKEHBI.

Tema 1.4. HenpenenbHble
YTICBOIOPOABI: aJKaJIuCHBI.

Tema 1.5. HenpenenbHbie
YTICBOIOPOMBI: aJIKUHEI.

Tema 1.6. [{uknuueckue u
apoMaTHYECKHe
YIJICBOAOPOIBI.

BBenenue

IIpeamer opranndyeckol XumuH. IIpUdMHBI BBIAEIECHUS OPraHUYECKOM
XVMHH B CaMOCTOSITEJIbHYIO HayKy. 3HaUCHHE OPraHHMYECKOM XHMHHU B
KHU3HU YEJIOBEKa, B MPOMBIIIIEHHOCTH. OCHOBHBIC IOJ0KEHHUS TEOPHU
XUMHYECKOro cTpoeHus. IIoHATHE O pa3snuyHBIX BHJAX H30MEpUHU
OpraHUYECKUX COeAUHEHUIl. THumbl XUMHUYECKHMX CBsi3ed M uX
xapakrepucTuku. Kilaccndukanust OpraHMYecKHX COEIWHEHWH 110
XapakTepy YIJEpOIHOro cKeslieTa W (DyHKUMOHAJIbHBIM TpYIIaM.
Knaccudukanms opraHn4ecKux peaxkuuii.

AJIKaHbBI

Obmast ¢opmyna. [omonormueckmit psa. M3omepusa. Ilorsatue o
MEPBUYHOM, BTOPUYHOM, TPETHYHOM M 4YETBEPTHYHOM YIIEPOIHBIX
aTomax. AnkuibHble paaukansl. HomeHknaTypa amkaHoB. ITpuponnsie
WUCTOYHUKH W TPOMBIIIICHHBIE CIIOCOOBI  TOJNyYEHHS  AJIKAaHOB.
XyUMUYeCKUE IpeBpalieHUs B ajKaHax. Peakuuu — 3aMenieHus:
XJIOpHPOBaHUE, HUTpoBaHue 1o KOHOBAJIOBY, BBEEHHE CYJIb(OTPYIIIIEI
(cynbdookucienue). [Tonyuenue AHUOHHBIX ITAB u3
ATKaHCYTb(QOKUCIOT. Peakuny, npuBoOAAIIME K pa3pbiBy CBs3ei
YTACpOA-YIIepol: KPEKHHI U IHPOJIHN3, THUAPOTCHONIN3, TOpPEHHE U
KaTaJIUTUYeCKoe OKHUCIeHHEe. JleTHIpUpOBaHUE M JETMIPOLUKIN3AIN.
M3omepuzanus.

AJIKeHBI

Obmast popmyna. ['omonormueckmii psa. Mzomepus. Homenkmatypa.
[TomyueHne B MPOMBIIUICHHOCTH: ACTHIPUPOBAHUE ATKAHOB, KPEKUHT U
nuponu3  ankaHoB. [lomyueHnme B 7a0OpPaTOPHBIX  YCIOBHSX:
JETUAPOTAIOTEHUPOBAHHE MOHOTAJIOT€HONIPOM3BOAHBIX, JETHAPATAIUL
ciuptoB. [IpaBmuno 3aiineBa. Xumudeckue CBOHCTBa. Peakiun
IIPUCOEAVHEHUS: TaJIOT€HOB, BOZOPOJA (ruppupoBanue),
TJIOTEHOBOJIOPOOB  (THAPOTANIOTC€HUPOBAHKE), BOJABI (THUApaTaIus),
cepHol kucnotel. IlpaBusio MapkoBHHMKOBA. Peaknuu oOKucieHus:
ropeHne, o0pa3oBaHUE THOJIOB, MMONydeHHE dTIWIeHOKcHaa. [lonsaTre 06
SMOKCUAHBIX coeauHeHusix. llomumepusauusa ankeHoB. Ilonarue o
MOHOMeEpax, NOJUMEPAX.

AJIKaaHeHbI

Ob6mas hopmyrna. Baxxueiire ankagneHbl C CONPSHKEHHBIMU TBOHHBIMH
cBsA3AMHU — OyTtaaneH-1,3 u m3omnpeH. [lomydeHne n3 cOOTBETCTBYIONINX
ankaHoB. [lonmydyenwe OytamumeHa-1,3 w3 OSTWIOBOTO CHOUpTa —
HCTOpPHYECKOE 3HAueHHe JTOro cuHTe3a. OCOOCHHOCTH peakuit
TIPUCOEIMHEHHSI K CONIPSDKEHHBIM alikaaneHaMm (npucoeaunenue 1,2, 3,4
n 1,4). llomumepuzanus. [Tonsarue o kaydykax.

AJIKHHBI

Obmas ¢opmyna. Mzomepusa. Homenkmarypa. OOmme crocoOs
MOy YeHHSI: JIETUIIPUPOBAHHUE AJIKaHOB u AJIKEHOB,
JIeTHIPOTalIOreHUPOBaHHE BUIIMHAIIbHBIX u TFeMHUHAJIBbHBIX
JIUTAJIOTEHOTIPOM3BOIHBIX (M0 mpaBuiny  3ainesa). [lomyueHue
alleTHJICHA: MUPOJM30M MeETaHa, THAparanuedl KapOuaa Kalblus.
XuMH4ecKue CBOMCTBA. Peakiuy npucoeiMHEHUs: raloreHoB, BOAOPoaa
(TMapupoBaHKE), TaJOr€HOBOJAOPOIOB, BOAbl (peakmms Kyueposa).
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HpaBI/IHO DJIbTEKOBA. Peakiun BUHUJIUPOBAHUA: NOJIyucHue
BUHWJIXJIOpUAA, MPOCTBIX BUHHJIOBBIX 3(1)I/Ip0B, BUHMJIaLICTATa,
BUHUJIIITMAHWU 1A. HOJ'II/IMepLI Ha OCHOBC 9THUX (10) e[[HHeHHﬁ,

MOJMBUHHUIOBBIM CIIUPT. I[I/IMepI/BaHI/IH U TpuMcpusalusa aneTUuJICHa.
Peakiuu 3amenieHus: B3auMOJIEUCTBUE allETUIIEHA C (l)OpMEU'H)}_'leFI/IHOM.
Peakuuu okucneHus: ropcHuce.

ukj0aaKaHbl
XUMHYeCKHEe CBOHCTBA, OOYCIOBICHHBIE IPOYHOCTHIO  IHKJIOB.
XiopupoBaHUe, CyIb(QOOKUCICHHE W HHUTPOBAaHHE COCIUHEHUH C

yCTOﬁ‘IHBbIMPI UKJIaMU. Pa?;pHB MajbIX IIMKJIOB TMOJ JeHCTBUEM
TaJIOr€HOB, raJIOr€HOBOJAOPOJ0OB U BOAOPpOAA. Oxucnenue OUKJIOAJIKaHOB
A0 IBYXOCHOBHBIX Kap6OHOBLIX KHUCJIOT.

ApOMaTH‘leCKI/Ie YriaeBoaopoabl

Omnpenenenne. Kimaccudukanms. 3omepus roMoioroB OeH30I7A.
Homenknatypa apomaTHyecKUX COE€OUHEHMH. XHMHYECKUE CBOICTBa
OcHzoma. Peakumn 3aMmemeHHs: TaJOTCHHPOBAHHE, HHUTPOBaHUE,
CyIb(pHpPOBaHUE, AaNKWIMPOBAaHUEC AalKCHAMH, TaJIOTCHOAIKaHAMH,
CHHPTAMH, aIUTAPOBAHME TaIOTCHAHTHAPUIAMHA W  aHTHIPHIAMH
KapOOHOBBIX KHcHOT. [IpaBmia 3aMemieHHs B OCH30JIBHOM KOJBIIE.
AKTHBUpYIOUINE € JI€3aKTHUBUPYIOUIME OPTO- W Tapa-OpUEHTAHTHI,
JIC3aKTUBUPYIOIIHE MeTa-OpHeHTaHThl. OKUCICHHE TOMOJIOroB OeH307a
1o OeH30iHOM U (raneBbIX KUCIOT. ['anoreHnpoBaHue U HUTPOBAHUE B
6okoBy0 1enb. [lonyueHue ctuposa u3 atuiadeH3oa. [lomuctupos.

Pazpea Il.

Pazpea II. ®yHknuoHaJabHbIE

MPOU3BO/IHbIE YIJIEBOIOPOI0B

Tema 2.1.
l"anorenonpoun3BoiHbIE
YIJICBOJOPOIOB.

Tema 2.2
Kucnoponconepxamiue
OpTaHWUYECKHE  COCHMHCHUS:

CIHpPTHI, PEeHOIBI.

Tema 2.3.
Kucnopoaconepxkamue
OpraHUYeCKHe  COCJMHECHHUS:

aJIbACTHUIbI, KCTOHBI.

Tema 2.4.
Kucnoponconepxamiue
OpPraHUYECKHUE  COCAMHCHHUS:

Kap6OHOBLIe KHUCJIIOTBI M HX
MMPpOU3BOJAHBIC.

Tema 2.5. IIpupoausie
pacTUTENbHbBIE U JKUBOTHBIE
JKHPBIL.

I'asiorenonpou3BoaAHbIE

Kraccudukanus: mo xapaktepy yrieBOIOPOIHOTO paauKaia, XapakTepy
rajioreHa, XapakTepy YIJepOJHOr0 aToMa, ¢ KOTOPHIM CBsI3aH TallOreH.

HonyquHe TaJIOrC€HOIIPOU3BOAHBIX ! TaJIOTCHUPOBAHUEC aJIKaHOB,
AJIKCHOB, AaJIKMHOB, aJIKAJIUCHOB, Aap€HOB; THUAPOraJJOrCHUPOBAHUEC
AaJIKCHOB, aJIKWHOB, aJIKa/IJUCHOB;, 3aMCHa FI/I,I[pOKCHJILHOﬁ TpynIibl

CIIMPTOB Ha TJOTeH: JAEHCTBHE TajJOr€HOBOJIOPOAHBIX KUCIIOT, XJIOPHIA
¢dochopa (V), THoHmIXIOpHIA; AelicTBHe xiopuma ¢ocdopa (V) Ha
KapOOHWJIbHbIE  COEAMHEHHWs.  XHMHYECKHE  NpEeBpalleHHs B
raJoreHOnpon3BOIHBIX. Peakiun ankunmmupoBanus. ['napoians MoHo-, T1-
U TPUTAJIOT€HOIPOU3BOJHBIX — IOJy4YeHHE COOTBETCTBEHHO CIIUPTOB,
KapOOHMJIBHBIX COEAMHEHHWH, TaJOreHaHTUIPHIIOB KapOOHOBBIX KHCIOT
¥ KapOOHOBBIX KHUCIOT. AMMOHOJM3 — MOJyuyeHue aMuHOB. [lomyuyeHue
HUTPUJIOB KapOOHOBBIX KUCIIOT, IPOCTBIX U CIOXKHBIX 3¢(upoB. Peakuuu
JIETHIPOTaJIOT€HUPOBAHHS — MOJTyUYSHUE aTKSHOB U aJIKMHOB.

Cnuprsl

Knaccudukammss 1o  xapakrepy — YIJIEBOJOPOAHOIO  PajMKaia,
KOJIMYECTBY T'MJPOKCUWIIBHBIX TPYIMI, XapakTepy YIJIEpOAHOrO aroma, ¢
KOTOPBIM CBSI3aHA TMAPOKCHIIbHAs TIpymmna (IepBUYHbIE, BTOPUYHBIC U
TpPeTHYHbIE CIUPTHI). PanukanbHas W cuUCTeMaTH4YecKass HOMEHKJIATypa
cuupToB. M3omepus. IlomydeHwe CHHPTOB: THApaTanus aJIKEHOB,
BOCCTAHOBJICHHUE KapOOHMIIBHBIX COEMHEHUH, THIIPONN3
MOHOTQJIOT€HOAIKAHOB. XUMHUYECKHE IpeBpalleHus cnuptoB. Kucible
cBoiictBa. 3amena OH-rpynmsl Ha  TajJlOTeH, AMHHOTPYIITY.
B3amMopeiicTBe CIMPTOB C MHHEPAIBHBIMH M KapOOHOBBIMHU
kuciaoTaMu  (peakuus dTepudukanuu). BHyTpuMmonexkymspHas U
MEXMOJIEKYJIsIpHas JIeTHIpaTalust OJTHOATOMHBIX CIMPTOB.
HderunpupoBanue M okucieHue crnuproB. IloxyueHne KapOOHOBBIX
KHCIOT OKCOCHUHTE30M H3 coupToB. IIpencraBurenu ABYXaTOMHBIX
(9THNEHrIMKONb, OyTaHAnOoMN-1,4) U TPEXaTOMHBIX CIHPTOB (TJHLEPHUH).

[Tonyuenne Oyranamona-1,4 U3 aneTuieHa 1 GopMalIbAEIHaa.




denoJibl

[Nonyuenue ¢enona u3 Kymona, xjiopOeH3o01a. XUMHUUECKHE CBOMCTBa
¢enona. CBoicTBa TMAPOKCWIBLHON rpynnsl B QeHomax. Kucible
cBoiicTBa eHona. CpaBHEHHE KHUCIIBIX CBOMCTB ()eHONA, CIIMPTOB, BOJIBI,
yTroNpHONH KHCHOTHL. Peakmmu ¢enoma, mpoxomsmime no OH-rpymme:
peaknuy ¢ KapOOHOBOM KHCIIOTOHM, aHTHIPUIOM KapOOHOBOIl KHCIIOTHI,
raJoreHOBOJOPOAHBIMHE KHCIOTaMH, aMMHaKOM, CHHpTaMH. Brusane
THPOKCWIIBHOM IPYyMITBl HA PEaKIUK OCH30JIHOTO KOJbIa: HUTPOBAHME,
cynb(hupoBaHne, OPOMHPOBaHME, ATKMINPOBAHWE W AlWINPOBAHUE B
KOJBLIO.

AJIbIEeruabl 1 KeTOHbI

Omnpenenenue. I'omonorudeckuil psn anbJerHAOB JKUPHOTO pAja.
Homenknatypa anpaerufioB IO COOTBETCTBYIOIIMM KHCIOTaM U
cucTeMaTHyeckas HOMEHKIaTypa. HoMeHkmaTypa  KeTOHOB MO
panukanaM u cucremarndeckas. Mzomepust KapOOHMIIBHBIX COCTUHEHHH.
Ilomyuenne anpOeruioB M KETOHOB: M3 COOTBETCTBYIOIIMX CIUPTOB
JETUAPUPOBAHUEM WIH OKHCIIUTEIbHBIM JETUAPUPOBAHUEM,
THIPOJNIM30M TE€MUHAIBHBIX JIUTaJOreHONpOU3BOAHBIX. IlomydeHue
KETOHOB ALMIMPOBAaHUEM apOMAaTUYECKUX COCOUHEHUH. XUMHYECKHE
CBOMCTBa albJETHIOB M KETOHOB. B3aumosneiicTBHEe KapOOHMIBHBIX
COCIIMHCHUI: € CUHWIBHOM KHUCJIOTOM, AMMMAKOM U II€PBUYHBIMU
aMHHaMU, THAPOKCUIIAMHUHOM, BOJIOPOJIOM, raoreHuaamu (ocdopa (V).
B3aumoneiicTBue  anpAerMAOB CO  COUpTaMu —  oOpa3oBaHue
COOTBETCTBEHHO IoJyaneTayel, aneraneif. OKUCIeHHe aabAErHoB 10
COOTBETCTBYIOIINX KapOOHOBBIX KHCIOT. OTHENbHBIC IPEICTaBHTEIN:
(opManpaeru, aleToH, akpoJICHH.

Kap6oHoBble KUCJIOTHI U UX IPOU3BOJHbIE

Knaccupukamus KHCIOT: MO XapakTepy YIJICBOJOPOIHOTO pajuKana,
KOJIMYECTBY Kap6OKCI/IJ'H)HI)IX rpymnii. TpI/IBI/IaHLHaﬂ U CUCTEeMaTHU4dYCCKast
HOMEHKJIaTypa KucioT. OOmme crmocoObl TONydeHHs  KUCIIOT:
OKHCIICHUEM Hapa(bHHOB, CIIUPTOB M AJIBJACTUI0B, OKCOCUHTEC30OM U3
CIIUPTOB, OMBUICHUEM HUTPUJIOB. HonyquI/Ie ApOMATHYCCKUX KHCJIIOT:
OKHUCJICHHEM TOMOJIOTOB OeH30s1a. XuMudeckue cBorcTBa. OOpa3oBaHue
cojiei KapOOHOBBIX KHCJIOT C METaUIaMH, OKCHJIAMH, THIPOKCHIAMH,
aMMHUaKOM.

OO0pa3oBaHue TaJOT€HOAHTHAPHAOB TIpH JCHCTBHM Ha KHCIIOTHI
TaJIOT€HOBOJIOPOAHBIX KHUCJIOT WJIM THOHMUIXJIOpUAA, a TaKXe MpHU
TUAPOJIM3E TEMHUHAJIBHBIX TPUTaJOreHONPOU3BOAHBIX. [IpumMeHeHue
TAJIOT€HOAHTUAPUIOB JUIsl NPOBEJIEHHUS PpEeaKUUid  alIMPOBAHHUS:
THIIPOJIN3, TIOTy9YEeHUE CIIOKHBIX F(UPOB, TIOJTHBIX M HETIOJNHBIX aMHUJIOB,
AIMIINPOBAHNE B aDOMATHYECKOE KOJIBIIO.

Anruapuasl. IlomydeHume HarpeBaHneM KapOOHOBBIX KHCIOT C
BOJOOTHUMAKIIUMU CPEACTBAMMU. HOJ’[y‘IeHI/IC YKCYCHOI'O aHruapuaa u3
arieraTa HaTpHSA W XJIOPHCTOTO aleTWiaa B JabopaTopuH. XUMHYECKHE
cBoicTBa. Peaknuu auunupoBaHUsS: B3aUMOJCICTBHE AHTHUAPUJIOB C
BOJIOH, CIIPTaMU, aAMMHUAKOM, aMHHAMH, ()CHOJITOM.

Amuapl.  ITlomyuyeHwe — anmwiMpoBaHMEM  aMMHaka W aMUHOB
TAIOTCHAHTUAPUAAMU W aHTHIpUIAMU  KUCJIOT, JAeruapaTtanueit
AMMOHHUMHBIX COJIed, HENOJHBIM TUAPOIM30M HUTPUIOB KHUCIIOT.
XuMmpdeckue cBoiictBa. Jlermiapatamust aMuaoB — oOpa3oBaHHe
HUTPWIOB KApOOHOBEIX KUCIIOT.

Hurtpuisl. IlonyueHne ankuivpoBaHUEM COJIEH CHUHMIIBHOM KHCIIOTBI
TaJIOr€HOIIPON3BOAHBIMU, uermlpaTauHef/'I aMHI0B. XHUMHUYECKHE
cBoiictBa. OMbLIEHHE HUTPUJIIOB 10 aMHUOIOB U Kap6OHOBHX KHCJIIOT.
Boccranosienue HUTPHUJIOB 0 MCPBUYHBIX aMHUHOB.

CJ10KHbBIE 3¢upsbl. Tlonyuenue ALWIMPOBAHUEM CIINPTOB




raJoreHaHruApuIaMy, aHTHApPHJAMH, KapOOHOBBIMH  KHCJIOTaMH
(peaxuust srepudukanyun). XMMUYECKUE CBOWCTBA. Peakuuu ruaposnmsa
(oMBUICHHE), aMMOHOJIN3a, THIPOTEHOIIH3A.

I[Ipupoanbie pacTuTeNbHBbIE M KHBOTHBIE JKHpPBI. Bricume
KapOOHOBBIE KHCIIOTBI, OCTaTKH KOTOPBIX BXOJSAT B COCTaB MOJIEKYJ
KHUPOB (CTeapHHOBasi, MaprapHHOBasi, MaJIbMUTHHOBAs, OJICHHOBAs,
JMHOIIeBas, JMHOJNEHOoBas). llepepaboTka >kxupoB. OMBUIEHHE XHPOB
(TmomydeHne MpUIa), THAPOTEHONH3 (MOJMYYCHHE BBICIIMX CIUPTOB H
TIIMIepuHa), aMMOHONIM3 (TIONlydeHWe aMHIOB BBICHIMX KHCIIOT),
THApPOTeHU3anys (MOTydYeHHE TBEPOT0 KHUPA U3 PACTUTENBHBIX XKUPOB).
AKpHJIOBasi M METAKPUJIOBAsi KHCJIOTbI 1 UX MPOU3BOIHBIC (CIIOXKHBIE
9¢GUpBI, aMUAbl, HUTPHUJIBI) KaK HMCTOYHUKH ITOJYYCHHUS MOJMMEPHBIX
MaTepHaJIOB, IIPUMEHSIEMBIX B JIETKOH POMBIIIJIEHHOCTH.
JIByxocHOBHBIe KHCJIOTHI. OOIIHOCTH CBOMCTB C OJHOOCHOBHBIMH
KHCJIOTaMH. AJTUIIMHOBAsI KHCJIOTA KaK IPEJICTaBUTENb JUKapOOHOBBIX
KHCIIOT, e€ mosydyeHue u3 OyraaueHa-1,3 uepe3 1,4-muxiiopOyTteH-2,
Jajee yepe3 JUHUTPHI, OKUCIEHUEM LUKIIOreKcaHa. PoJb aaumuHoBOM
KHCJIOTBI B IIPOHM3BOACTBE TNosnaMuaoB. @DraneBble KHUCIOTHI —
MIOJTy4EHNE OKHCICHHEM COOTBETCTBYIOIIMX KCHJIOJOB (OpPTO-, Mapa- |
MeTa-nTuMeTHioen3ona). Mcmonp3oBanne TepeTaIeBOd KHUCIOTHI B
NIPOM3BOJCTBE  JlaBcaHa. lIcmomb3oBaHWE — AMANKWIPTAIaToOB B
IIPOM3BOJICTBE OJIMMEPHBIX MAaTEPHAIIOB.

Paszgen I1I.

Pasgea Ill. AMunbI

Tema 3.1. AMUHEL

AMMHMHBI

Knaccudukanms amMuHOB 1O XapakTepy YIVICBOZOPOJHOTO
pamukanma, KOJNWYECTBY aMuHOTpynm. [lepBuuHBIE, BTOPHYHEIE,
TPEeTHYHbIE AaMHHBI KaKk IPOM3BOAHBIE amMMuaka. M3omepus u
HOMEHKJIATypa aMHHOB. [Momyuenne TICPBUYHBIX aMHHOB:
BOCCTaHOBJICHHE HUTPOCOCAMHEHHH U HUTPWIOB, aJKWJINPOBaHHE
ammuaka cnupramu. IlogydeHune aMHHOB aNKMIMPOBAaHHEM aMMMaKa U
aMHMHOB TaJIOT€HONPOU3BOAHBIMH. XuMuueckue ceoiucmea amuHos.
OcCHOBHBIE CBOWCTBAa aMHHOB — OOpa3oBaHME COJEH C MHHEPAIHHBIMH
KHCIOTaMH M THIPOKCHAOB C Bomoil. CpaBHEHHE OCHOBHBIX CBOMCTB
aMHMHOB OKMPHOTO psila W apoOMaTHYecKHMX aMHHOB. Peakuuu
AIKWINPOBAaHUS W amimpoBaHus. OCOOEHHOCTH TIPOBEAEHHS ATHX
peaknuii ¢ apoMaTH4YeCKMMH aMHHaMu. Peaknum 1o apomMaTH4ecKuM
KOJIBIIaM aMHMHOB: T'aJIOT€HUPOBaHue, CyIb(pHUpoBaHNe, HUTPOBAHNUE U HX
0COOCHHOCTH, CBSI3aHHBIE C «3aIIMTOH» aMuHOTpyni. BizanmoneiicTeue
aMMHOB C a30THUCTOM KHCJIOTOH. JlMa30TMpOBaHWE TIEPBUYHBIX
amudaTHUecKuX U apoMaTHYECKUX aMUHOB. Peakiusi azocoyeraHus: —
NoJy4eHue asokpacureneid. lloHATHE O KpacHTENs X W NHTMEHTax.
lexcameruinenguamud  (I'MJIA) kak 1npeacTaBUTENs JTUAMHHOB
XKHUpHOTO psna. IlomydeHue rekcaMeTHICHAWAMHHA W3 aJUIIHHOBOM
KUCIIOTH U U3 OyramueHa-1,3. I[Mpumenenne 'MJIA s npousBoacTBa
HOJIMYPETaHOB M MOJNAMHUIOB.

Paszgen VI.

Pasnen VI. Coequnenus co cM

elIaHHBIMU QYHKIIUAMUI

Tema 4.1. TlpousBomHbIe
YTOJIbHOM KUCIIOTHI.

Tema 4.2. AMHHOKHCIIOTEI.
Benku.

Tema 4.3. ['MIPOKCUKHUCIIOTEHI.

Tema 4.4. YrieBoapl.

]'[poussozu{ue yFOJ’lLHOﬁ KHCJOTHBI

@ocreH — TOJHBIA XJIOPAHTUAPUA YroJbHOM Kuciotel. IlomyueHue
(docrena XJ0pUpOBaHHEM OKcHIa yriepoaa. Mcmoap3oBanue (ocreHa
JUTSL IPOHM3BO/ICTBA MOUYCBHHEI, U30IIMAHATOB U JJAJICE YPETAHOB, aJIKWII- U
ankuineHkapooHatoB. [loHsTHE O TIONHypeTaHaX.

MoueBnHa (kapOamun) — TONHBIA aMUJ  YrOJBHOH  KHCIOTHI.
[omyuyenne MOYEBHHBI U3 (OCTeHA, NTUOKCHIA yIiiepoJa W aMMHAKa.
Hcnonp3oBaHne MOUYEBUHBI IS IPOU3BOJCTBA yIOOPEHUI, MOYEBHUHO-
(hopMaBACTUIHBIX CMOJ. AJIKIJIUPOBAaHWE MOYCBHUHEL [loydeHue
YPEHUIOB allMIIMPOBAHHEM KapOamua.

AMHHOKHCJIOTBHI

Homenknarypa. Ilonmstue o006 a-, B-, y-, 0-, &-aMUHOKHCIIOTaX.
ITonydyeHne W3  TaJIOTEHO3aMENICHHBIX  KHCIOT, KapOOHWIIHHBIX
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coelMHeHNH. Xumuueckue ceoiicmea. AMQPOTEPHOCTH AMHHOKHUCIIOT.
Peakuyuu mo amuHOrpymme: oOpasoBaHuE CoOJiedH C MUHEPaJIbHBIMHU
KHCJIOTaMM,  aJKWIMpOBaHWE,  auwiupoBaHue.  Peakumm 1o
KapOOKCHIIBHOI rpymme: o0Opa3oBaHHE CIOXKHBIX d(UPOB, coJeH,
amMun0B. BHyTpeHHHE cosi aMHHOKHCIOT. OTHOIICHHE K HarpeBaHUIO
AMHMHOKHUCIIOT C Pa3jIM4YHBIM MOJIOKEHHEM aMHHOTPYII: 0Opa3oBaHHUE
LUKJINYECKUX  JUaMHJOB  KUCIOT  (IMKEeTONWIepa3wHoB),  d,p-
HETIPeeNIbHBIX ~ OJHOOCHOBHBIX ~KapOOHOBBIX KHCJIOT, BHYTPCHHHX
aMUIOB  KHCJIOT — JIakTaMoB.  [lodydeHWe — Kampojaktama W3
AMUHOKAIIPOHOBOM KHCJIOTBHI, HCIIOJB30BaHHE €ro B IPOU3BOACTBE
karpoHa. [TonsTHE 0 Oenkax.

I'mapoKcUKHCIOTHI

Howmenknarypa. Ilonsitue 06 ao-, B-, y-, O-, e-TUAPOKCUKHCIIOTAX.
[lonydyeHne W3 raJOreHO3aMEIIECHHBIX KHUCIOT, M3 KapOOHHIIBHBIX
coenuHeHul. Xumuueckue ceoncmea. Peakuuu TUAPOKCUKHUCIOT IIO
OH-rpynme: o6pa3oBaHue aJKOTOJSATOB C METAJUIMUYECKUM HATPHEM,
npocThix 3(QupoB (peakuusi ajJKWIMPOBAHUS B IIEIOYHOM cpexe C
UCIIOJIb30BaHMEM TaJIOTEHOAIKAHOB), CJIOXHBIX J(QHUPOB (peakius
AlWIMPOBAHUS AHTUAPHIAMU M TaJOreHaHTHIPHIAMHA KapOOHOBBIX
KHCJIOT), XJIOP3aMEIIEHHBIX KUCIIOT IO/ JEHCTBHEM COJITHON KHCIIOTHI U
xmopuna ¢ocpopa (V). Peaknmm 1o KapOOKCHIIBHOM —Tpyrme:
oOpa3zoBaHHE cONEeH C THAPOKCHIAMH W OKCHIAMH METAJJIOB,
sTepu(UKanys CIUPTaMH B KUCIOH cpene. OTHOIIEHHE K HArpEBaHUIO
THAPOKCUKHUCIIOT C Pa3NH4YHbIM mojoxeHneM OH-rpymm: oOpa3oBanne
LOUKJINYECKUX CIOXKHBIX 3(UpOB — JAKTHIOB, Ol,B-HEIpenenbHbIX
OJJHOOCHOBHBIX KapOOHOBBIX KHCIJIOT, BHYTPEHHHX CIIOXKHBIX 3(HPOB —
naktoHoB. CajunmiuoBas kuciaora. [lomydenue u3 ¢eHoma, opro-
THJIPOKCUTONIYOJa, OPTO-TUAPOKCHOCH3UIIOBOTO CHUpTa. Xumuueckue
ceoiicmea. B3auMoOJEHCTBUE C AHTMIPUIOM YKCYCHOM KHCIOTBI —
MOJTyueHHUe alleTUIICATUIINIIOBON KUCIIOTHI (acupuna). Bzaumopeiicteue
¢ (eHOoNoOM B NIPUCYTCTBHM IATHXJIOPUCTOrO (ochopa — moxydeHue
(heHnIIoBOTro AhHpa CATHIUIOBON KHCIIOTHI (canoa).

YraeBoasl

Knaccudukanus yriaeBonoB (MOHOCAXapHIbl, HOINCAXAPHIBI).

Knaccudukanms monocaxapumoB (anpmo3sl W KeTto3sl, D- n L-psana,
TETPO3bl, IEHTO3bI, TeKCO3bl). J[Ba THNa MUKINIECKuX GopM MOHO3 ( O-
u [-moHo3bI). [Ipoeknmonnsie (Pumrep) u mepcreKTUBHBIE (Xeyopc)
¢dopmyssl  yriaeBonoB.  CTpoeHHE  MOHOCAaXapHIOB:  IJIIOKO3BI,
GpykTo3bl. Xumuueckue ceovicmea. Peaxuun mono3 no OH-rpynmnam:
ANKUINpOBaHue, aruiupoBaHue. OcoOeHHas polb B 3THUX PEAKLUAX
NOJIyalleTalbHOTO THAPOKCHIA. Peakinu 1Mo KapOOHWJIBHOW TIpyIme:
BOCCTaHOBJIEHHE (TOJIyYeHHE KCHJIMTA, COpOUTA), TPHUCOCANHEHHUE
CHHMJIbHOHN KHCTIOTHL. OKHCIIEHHE MOHO3 /10 aJbJIOHOBBIX M CaXapHBIX
kucnoT. CTpoeHHe TucaxapuaoB: HeJ100103bl, MATbTO3bI, PPYKTO3LI.
CrpoeHne monucaxapuaoB  (BBICOKOMOJIEKYJSIPDHBIX — COEIMHEHUH):
Kpaxmajia ¥ [eJqIi0a03bl  (KierdaTka). [uaponus momu- U
JucaxapuioB. IIpupoiHbIe HICTOYHUKY MTOTY4YEHHS YTIIEBOAOB.

3.4. Opranuzamus caMOCTOSATEIBHON paboThl 00YUaIOIIHXCS

CamocrosiTenpHas paboTa CTyJeHTa — O0s3aTelbHass 4acTh 0Opa30BaTENILHOTO TIpoliecca,
HampaBlieHHAsT HA  pa3BUTHE TOTOBHOCTH K  MPOPECCHOHATBHOMY U JIMYHOCTHOMY
caMo00pa30BaHUIO, HA MPOEKTUPOBAHHWE JabHEHIIEro 0o0pa3oBaTeNBPHOIO Mapuipyra u
pohecCHOHATBEHOM Kapbephl.
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CaMmocrosTenbHast paboTa 00y4aronuxcs 1Mo JUCHUILIMHE OpraHU30BaHa KAk COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHeYMBAIONINX YCIECUIHOE OCBOCHHE
JUCIUTUIAHBI.

AynuTopHas camMOCTOsTeNIbHAs paboTa OO0y4aromuxcs MO AMCUUIUIMHE BBIIOJHAETCS Ha
y4eOHBIX 3aHATUSAX 10/ PYKOBOJCTBOM IIperojaBaTelis M IO €ro 3aJaHuio. AyAUTOpHas
caMoCTOsITeNIbHAs paboTa 00y4aroImuXcs BXOIUT B 00N 00beM BPEMEHHU, OTBEICHHOTO Y4eOHBIM
IUTAHOM Ha ayAUTOPHYIO padoTy, U periaMeHTHPYeTCs pacCliCaHUeM y4eOHBIX 3aHSATHI.

BaeaynutopHas camocTosiTeNibHas paboTa 00ydaronuxcsi — IlaHupyeMasi yueOHas, Hay4Ho-
UCCIIeIOBATENbCKasA, MpakTU4ecKkas pabdora oOydarolIuXcCs, BBIIOJHSAEMass BO BHEAYJUTOPHOE
BpeMs 10 33aJaHUI0 M TpU METOJAMYECKOM pYKOBOJCTBE IIperojaBatenisi, HO 0e3 ero
HEMOCPEJICTBEHHOT0 YYacTHsl, paClCAaHUEM yUYeOHBIX 3aHSATHI HE PerJaMeHTUPYETCH.

BueayautopHas camoctosiTenbHas paboTa 00yJaromuxcs BKIIOYaeT B ceOsl:

- MOJITOTOBKY K JIGKLIUSM, IPAKTHYECKUM U JTa00PATOPHBIM 3aHATHIM, 3a4eTy,

— M3Y4YCHHE YIeOHBIX TTOCOOUIA;

- M3yYeHUE TEOPETHUYECKOr0 W TPAKTHYECKOTO0 MaTepualia 10 PEKOMEHIOBAaHHBIM
HCTOYHUKAM;

- MOJITOTOBKA K BBITIOJHEHUIO JIAOOPATOPHBIX pabOT U OTYETOB IO HUM;

- MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIIH B TEUCHHE CEMECTPA;

CaMocTtosiTenbHass paboTra OOy4aromMXCs € ydacTheM IMpernojaBatens B (opme uHOMA
KOHTaKTHOM pPaboThl IpenycMaTpuBaeT TpPYNIOBYIO U (WIM) HWHAMBUIyalbHYI0 paboTy ¢
00y4JaromuMuUCs ¥ BKJIIOYAeT B ceOsl:

— MPOBEJICHUE WHIWBUIYaIbHBIX M TPYIINOBBIX KOHCYJIbTAIMA MO OTAEIHHBIM
TeMam/pasaeniaM JUCIUTIIHHBL;

- MIPOBE/ICHNE KOHCYIBTAUN TIepel SK3aMEHOM,

- KOHCYJIBTAllMM [0 OpPraHM3alldd  CAMOCTOSITEIBHOTO HM3YyYCHHS  OTIENbHBIX
pas3zenoB/TeM, 0a30BbIX MOHATUN y4yeOHOW aucuuIUIMHbBI, KoTopble GopmupoBaun YK u OIIK, B
HeNsIX odecneueHus MPeeMCTBEHHOCTH 00pa30BaHusl.

3.5. IlpuMeHeHHE SJIEKTPOHHOTO OOY4YEHHMs, TUCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUN

HpI/I peaj3anui NporpaMmabI y‘le6HOI>’I JAUCHUIIJIMHBI BO3BMOXXHO ITPUMCHCHHUEC 3JICKTPOHHOI'O
06y‘~IeHI/I$[ U AUCTAaHIIMOHHBIX O6pa3OBaT€J'II)HI>IX TEXHOJIOTHil.

Peanuzanms porpamMmaI y‘{e6HOI7I JAUCHUIIIMHBI ¢ TPUMCHCHHUEM 3JICKTPOHHOTO O6y‘ICHI/IH n
JAUCTAaHIIMOHHBIX O6pa3OBaTeJ'H>HBIX TEXHOJIOTHI PEriIaMCHTHUPYCTCA HeﬁCTBYIOHlHMH JJOKaJIbHBIMH
AKTaMU YHHUBCPCHUTCTA.

HpI/IMeHHI-OTCSI CICAYIOMUEC PASHOBUIAHOCTU pPCAIM3alUN IMPOrpaMmbl C HCIOJIb30BAHUCM
20 u 10T.

B anexkTponnyro 00pa3oBarenbHYI0 Cpeay, M0 HEOOXOAMMOCTH, MOTYT OBITh TEPEHECEHBI
OTJIebHBIC BUBI yUCOHON AECSITENEHOCTH:

HCIO0JIb30BaHHE nenomb3osanme 0 u JOT 00beM, | BKJIOYeHHE B y4eOHbIH
90 u 10T Jac npouecc

CMEIIaHHOE JIEKIIUU 18 B COOTBETCTBUU c

o0OydeHune pacnuicaHneM  y4eOHBIX
3aHATUI

CMEIIaHHOE nabopaTopHbIE 3aHITHS 48 B COOTBETCTBUU c

o0OydeHune pacnuicaHneM  y4eOHBIX
3aHATUN

CMEIIaHHOE MPaKTUYECKNE 3aHATHUSL 8 B COOTBETCTBUU c

o0OyueHue pacnucaHueM — y4eOHBIX
3aHATUN
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4.

11

PE3YJbTATbI OBYYEHHUA 1O JAUCHUIVIMHE, KPUTEPUM OHEHKH YPOBHsI C®OPMHPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).
YpoBHHU HTorosoe ko11u4ecTBo Ouenka B TMoka3aTeln ypoBHs chOPMHPOBAHHOCTH
c(h)opMHPOBAHH 0an0B nATHOANIbHOM
oCTH B 100-6annbHOI cucreme npodecc
KoMIeTeHunu(- cucreme 110 pesyabTaTam YHHBeEPCAJbHOM(-bIX) 00menpogeccuoHAILHOM(-bIX) l’:::;iﬁ;;l
i) 110 pe3yJbTaTaM TeKylleH 1 KoMIeTeHuu (-i) KOMIIeTeHIM I
TeKyllel u NPOMEKYTOYHOM Kkommere
NPOME;KYTOYHOI aTTecTaluu HIHH(-H)
arrecTanuu YK-1 OIIK-3
N-YK-1.5; N -0OIIK-3.3
BBICOKHIA OTJIUYHO OO6yuatommiics: OOyuatomuiics:

- TIOKa3bIBa€T YETKHUE CHCTEMHblEe 3HAHUS IpaBHUia
TEXHUKU O€30MacHOCTH NPHU BBIIOJIHEHHUH XMMHUYECKOTO
9KCHEPUMEHTA B J1a0OPAaTOPHBIX YCIOBHSIX;

- JEMOHCTPUPYET HaBBIKM BBITIOJHEHHUS CTaHIAPTHBIX
orepauuii 1abOpaTOPHOTO XHUMHUYECKOTO 3JKCIIEpUMEHTa
0  TpeajgaraéMblM  METOJUMKAM  OpU  PELICHHUH
MPAKTHUYECKUX 3a]1a4;

- KPUTHYECKH M CaMOCTOSTEIBHO OCYIIECTBISIET BBIOOD
na0opaTopHON XMMHUYECKOW MOCYJbl, HArpeBaTeNbHBIX U
NEPEeMEIINBAOIINX  YCTPOMCTB Al  IPOBEICHHUU
XUMHYECKOTO 3KCIIEPUMEHTA B JIA0OPATOPHBIX yCIOBHSIX;

- 1aéT YETKYIO OLEHKY MPOBEJIEHHOIO CUHTE3a U KauecTBa
MOJIyYEHHOT'O0 OPTraHUYECKOTO COETUHEHMS;

- aHaJIM3UPYeT W OIIEHWBAET CBS3b MEXIYy CBOWCTBAMHU
OPTaHMYECKUX COEOUHEHHH C  BO3MOXKHOCTBIO  HX
WCTIOJIb30BaHMsA B TPO(eCCHOHATBHOM JIeSITeIbHOCTH.

- TIOKA3bIBAET YETKHE CUCTEMHEIE
3HaHUS KIJIACCOB OPraHHYECKHUX
COCAUHEHUN,  HUX  CTPOCHHUE,
¢usnueckue W XHUMHYECKHE
CBOMCTBa,

- HCYEpIBIBAIOIIE U JIOTHYECKU
CTpOMHO  HW3/1araetr  JOTHKO-
METOJ0JIOTUYESCKUI
WHCTPYMEHTapHii TpU BBIOOpE
METOJOB Pa3JelICHUs], OUUCTKH U

uACHTU(DUKALINN XUMHAYECKUX
COCIMHCHMI;

- JIEMOHCTPUPYET HaBBIKU
HAy4YHO-TEOPETHYECKOTO MOAX01a
K pelIeHuI0 3a7a4
npoecCuoHaIbHON
HAIpPaBJICHHOCTH H
MIPaKTHYECKOT0 150,
HCIIOJIF30BAaHUS B JallbHeHIIeH
npodeccuoHaIbHON

JCATCIIBHOCTH.
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MOBBIIIIEHHBINA

XOPOIIO

OO0yuarormuiics:

- TMOKa3plBa€T YETKUE CHUCTEMHbIE 3HAHUS IpaBUIIa
TEXHUKU O€30MacHOCTH MPH BBIIOJIHEHUH XHUMHUYECKOTO
9KCHEPUMEHTa B JaOOPaTOPHBIX YCIOBHSIX, IOMyCKaeT
SJIMHUYHBIE HETPYyObIe OINOKH,;

- JIEMOHCTPUpPYET HABBIKM BBIIIOJHEHUS CTaHIAPTHBIX
omepauuii 1abOpaTOPHOTO XUMUYECKOTO 3KCIEPUMEHTa
[0  IpeAjgaraéMblM  METOIUKAM  IpH  PEIICHUU
NPaKTUYECKUX 3a7ay;

- KPUTHYECKH M CaMOCTOSTEIBHO OCYIIECTBISIET BBIOOD
71a00paTopHON XMMHUYECKOW MOCYIbl, HArpeBaTeNbHBIX U
NEPEeMEIINBAOINX  YCTPOMCTB Al  IPOBEICHHUU
XMMHYECKOTO IKCIIEPUMEHTA B JIAOOPATOPHBIX YCIOBUSIX,
JIOTTYCKAaeT eMUHNYHBIC HETPYObIe OLINOKH;

- 1a€T YETKYIO OLICHKY MPOBEJACHHOTO CUHTE3a U KayecTBa
MOJYYEHHOIO OPraHMYeCKOIo COEIUWHEHUS, JOIyCKaeT
eIMHUYHBIC HerpyOble ONIHOKY;

- AQHATU3UPYET M OLICHUBACT CBSA3b MEXIY CBOHCTBaMHU
OpPraHMYECKUX COCIMHEHHMI C  BO3MOXHOCTBIO  HX
WCTIOJIb30BaHMS B XUMHUYECKOH TEXHOJIOTHH.

OO0yuarommiics:

- TI0Ka3bIBACT YETKHE CUCTEMHBIE
3HaHUS KJIACCOB OPTraHUYECKHUX
COEIMHEHUM, HMX  CTPOEHHE,
¢buspueckue M XMMUYECKHE
CBOICTBa, JOIMyCKaeT eANHUYHbBIE
HEerpyOble OINOKH;.

- HMCUEpPNBIBAIONIE U JIOTHYECKU
CTpPOMHO  HW3JAaraeT  JIOTUKO-
METOJI0JIOTUYECKUI
WHCTPYMEHTAapuid Ipu  BBIOOpE
METOJIOB PA3AEICHUs], OUYUCTKH U

UACHTU(DUKALIUN XUMHYECKHUX
COCIMHCHUM;

- JEMOHCTPUPYET HaBBIKH
Hay4HO-TEOPETUYECKOT0 MOAX0/1a
K peLIEeHUIO 3a1a4
npoecCuoHaIbHON
HaIpaBJIECHHOCTH "
MPaKTUYECKOTO nx
HWCIONb30BaHUSA B JajibHEHIIEH
npoecCuoHaIbHON

JACATCIIBHOCTH.




13

0a30BLIN

YAOBJIETBOPUTECIILHO

OO0yuarormuiics:

- C HETOYHOCTAMHU H3JIara€T 3HAHUA W IPECACTABIICHHA O
MpaBUIaX TEXHUKH O€30MacHOCTH TMPH BBIMOJIHEHUN
XMMHYECKOTO SKCIIEPUMEHTA B JIAOOPATOPHBIX YCIOBHSAX;

- JEMOHCTpHpYeT (hparMeHTapHbIe HABBIKU BBIIOJHEHUS
CTaHJApPTHHIX oOmepanuid JabopaTOPHOTO XHUMHUYECKOTO
SKCHEPHMEHTa [0 MpeAjiaraeMbIM METOJMKaM IpH
pELIeHNH PaKTHIECKHX 3a7a4;

- HCIOBITBIBACT CEPbE3HBIE 3aTPyJHEHHS OpPU BBIOOpE
nabopaTopHOl XMMHUYECKOW MOCYIbI, HArpeBaTeNbHBIX U
NEepeMEIINBAIONINX  YCTPOWCTB Uil HPOBEACHHU
XMMHYECKOTO IKCIIEPUMEHTa B JA0OPATOPHBIX YCIOBHSX;

- MWCHBITBIBAET CEPbE3HBIC 3aTPyAHECHUS IPH  OLECHKU
CHHTE3a U KayecTBa TIOJIYYEHHOTO OPraHHYeCKOTro
COCTMHEHMUS,

- ONMHKCHIBATH B OOIIMX YepTax CBA3b MEKAY CBOHCTBAMH
OpTraHUYCCKUX COCﬂHHeHHﬁﬁ U HUX HCIOJb30BAHHEM B
XMMHUYECKOH TEXHOJIOTHH.

OO0yuarormuiics:

- C HETOYHOCTSIMH H3JaraeT
3HAaHUS KJIACCOB OPTaHUYCCKHUX
COCIMHEHUH, HMX  CTPOCHHE,
¢uznyeckue W XUMHYECKHE
CBOMCTBA,;

- UCIIBITHIBAET CepbE3HBIC
3aTpyIHCHUS npu BEIOOpE
METOJIOB pa3/eeHHs], OYNCTKH U
UACHTU(DUKAIUN XUMHYECKUX
COCIUHCHMUI,

- C TpPyIOM JEMOHCTPUPYET
HABBIKM HAay4YHO-TEOPETHUYCCKOTO
MoAX0Ja K PCIICHUIO 3aaa4

npodeccuoHaIbHON
HaIpPaBIEeHHOCTH H
MPaKTUYECKOTO AX
HCIIOJIF30BaHUS B JalbHEHIIeH
npoecCuoHaIbHON

JACATCIIBHOCTH.
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HU3KHN

HCYIOBJICTBOPUTCIBHO

OO0yuarormuiics:

- HCTBITHIBACT CEPHE3HBIC 3aTPYMHEHUS TMPH W3JIOKEHWH 3HAHWM MPaBWIa TEXHHKH OCE30MAcCHOCTH TpPH
BBITIOJIHEHUU XMMHUYECKOTO IKCIIEPUMEHTA B TA0OPATOPHBIX YCIOBHSX;

- HCTBITBIBACT CEPbE3HBIC 3aTPYAHCHHUS MIPU U3JIOKCHUH 3HAHUI KJIACCOB OPraHMYECKUX COCMHCHUH, X
cTpoeHue, GU3NICCKUE U XUMHUECKUE CBOWCTBA;

— JIEMOHCTpUpPYeT (parMeHTapHbIE HABBIKM BBIONHCHUS CTaHAAPTHBIX ONepanuil  J1abopaTopHOTo
XHMHYECKOTO JKCIICPUMEHTa TI0 MpEJlaraéMbiM METOAMKAM IPU PEIICHUH MPAaKTHYSCKUX 3ajad,
JAOITyCKaeT rpy6l>le OIINOKHU Ipu €ro U3JI0KCHNU Ha 3aHATUAX U B XOJ€ HpOMe)KyTO‘-IHOfI aTTeCTalluu,

— - WCTIBITHIBAET CEPhE3HbIE 3aTPyJHEHHUS TP BBIOOPE METOJIOB Pa3/CICHUS, OYUCTKH U HICHTH(OUKAIMH
XUMHYECKUX COCIMHEHUI, HE BJIaZICeT HEOOXOAMMBIMH ISl STOI'0 HABBIKAMH U TIPUEMaMHU;

- HCTIBITBIBACT CEPbE3HBIC 3aTPyJHEHMUSI IPU BBIOOPE 1a00paTOPHON XMMUYECKOH MOCYAbI, HarpeBaTeIbHBIX
U TIePEeMENIMBAIONINX YCTPOWCTB JJIsI TPOBEACHUM XUMHYECKOTO OSKCIIEPUMEHTa B J1a0OPAaTOPHBIX
YCIIOBUSX;

- HUCIIBITBIBACT Cepbé?,HbIe 3aTpyaAHCHUA IIPHU OLUEHKU CHMHTE3a M KauC€CTBa IMOJTYUCHHOI'0O OPraHUM4Y€CKOIro
COC/IHEHUS,

- C TPYJOM JICMOHCTPHUPYET CBSI3b MEXITy CBOWCTBAMHU OPTaHUYCCKUX COCTUHECHUM M MX UCIOJL30BAHUEM
B XUMHUYECKOI TCXHOJIOI'NH,

- C TpPYAOM JICMOHCTPUPYET HAaBbIKM HAay4HO-TEOPETHYECKOTO TIO/X0/a K PEIICHUIO 3a1a4
NpoeCCHOHANBLHONW  HAMpPABJICHHOCTH W MPAKTHYECKOrO WX UCIONB30BaHUSA B  JalibHEHIeH
po(heCCHOHAIBHOM JIEATEIbHOCTH.

5.

OIIEHOYHBIE CPEJCTBA JIJII TEKYHIETO KOHTPOJISI YCHEBAEMOCTH W TITPOMEXYTOYHOM
ATTECTALIUNHU, BKJIIOYASA CAMOCTOATEJBHYIO PABOTY OBYUYAIOIINXCA

[Ipu nmpoBeneHNN KOHTPOJISI CAMOCTOSITENILHOM paboThl 00yYaromMXCsl, TEKYIIEro KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHON JUCIMIIINHE
«ba30BbIif Kypc OpraHnvYecKoi XMMHUN» MPOBEPSAETCS] YPOBEHb CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS KOMIETEHIUI U 3alJIaHHPOBAHHBIX PE3yJIbTaTOB
00y4eHHs 10 JUCIUIUINHE, YKa3aHHBIX B pa3Jiene 2 HACTOSIIEH IPOTrpaMMBl.

5.1.

(DOPMI)I TCKYIICTO KOHTPOJIA YCIIEBACMOCTH, IIPUMEPHBI TUIIOBBIX SaﬂaHHﬁ:

Ne i

DopMbI TEKYILIEro
KOHTPOJIs

IIpuMepsI THIIOBBIX 3aJaHUI

1

VYerHpii  ompoc  mepen
HayajJoM  JlabopaTopHOit

paboThI

CdopmynupoBats 11e1b U 331249 J1JAOOPATOPHOH pabOTHI.

Yka3aTh CMBICIT OCHOBHBIX IMOHSATHHN, UCIIONB3YEMBIX B JJAOOpaTOpHOI pabore.
CdopmynupoBath 0)KUaEMBIE PE3YIILTATHI JIA0OPATOPHOH paOOTHLI.

CdopmynupoBaTh OCHOBHBIC TIPaBHJIa U MEPHI 0€30MaCHOCTH MTPY BBEIIOTHEHUN PAaOOTHI.




15

DopMbI TEKYLIEro

Ne IIpuMepsI THOBBIX 3aiaHUI
KOHTPOJIsI
1. Yto Ha3pIBaeTcs TeMueparypoii masieHus? Kakue MeTop! 1 prOOPHI UCHIONB3YIOT IS €€ ONpeeICHHs ?
2. Ilo xkakuM mpU3HAKAM MOKHO OTJIMYUTH YHCTOE BEIIECTBO OT IPsI3HOr0?
3. Kak onpeniensitoT TeMneparypy IUIaBIeHHs] OPraHHIECKUX CYITb(HOKUCIOT?
2 [Mucemennsit  otder ¢ | Ilocne BeimomHeHHs MTabopaTopHO pabOTHl O0YUAIOMIMIACS MPEICTABIAET OTYET MO BHIIOJHEHHON paboTe B COOTBETCTBUU C

pe3yabTaTamMu
SKCIIEpPUMEHTA U OTBETaMU
Ha KOHTPOJIbHBIE BOTIPOCHI

METOJINYECKMMH PEKOMEHIAIUAMHU IIPETIOIaBaTeNs.
[Ipumep:

JlaGopaTopHasi padora Ne
«Omnpenesienne TeMIepaTypsl NJIABJIEHHS] TBEPIOI0 OPrAaHHYECKOT0 BEIIECTBA

Heas padoThl: HAy4YUTHCS HACHTU(GHUIUPOBATH M ONPEACIATH CTENEHb YUCTOTHI TBEPAOTO OPraHUYECKOTO COCIUHEHUS C
MOMOIILIO TEMIIEPATypPhI IUTABIICHUS.

IpuGopsl ¥ peakTHBBI: TEPMOMETpP, SJCKTPOIUIMTKA, KAMWUIAP, NMPUOOp sl OMpEIeNieHHs TeMIICpaTypbl TUIABICHUS
BOETIUS, TBepapie opraHuYeCKUE BEIIECTBA.

3ananmue: 1) Onpeaenuts TeMIIepaTypy IUIABIEHUS TBEPIAOTO OPTAaHMIECKOTO BEIIeCTBA pasIudHbIMU MeToAgamu. 2) [Iposectu
UCHTH(QHUKALNIO TBEPIOTO OPraHHUECKOTrO BEIIECTBA.

Xoa padoThI: HeOOIBIION 00pa3el] TBEPIOr0 BEIIECTBA MOMEIIAIOT Ha KOHUYUK TEPMOMETPA, KOTOPBIN MOMEIIASTCS Ha TITUTKY
C 3aKPBITOH CrIUpabl0. MOMEHT pa3MsrdeHus BeleCcTBa SBIISIETCS HA4YaIoM IIaBICHHS U MIEPEX0]] ero B )KUAKOE COCTOSHHE, a
KOHIIOM — 00pa30BaHKe MPO3pavyHON KUAKOCTH. Temreparypy IUIABICHUS HEH3BECTHOI'O BEIECTBA M3MEPSIOT TPU pasa, a
3aTeM OMPEICNISIOT CPE/THION BEIUUUHY.

Jiist Gosee TOYHOTO OMPEACTICHUS TEMIIEPATyPhI TUIABICHUS HCIIONB3YIOT IPHOOP ISt K3MEPEHHUS TEMITEPaTyphl TUIABJICHUS, B
KOTOPOM HMMEETCS AIIEKTPUIECKA 000TpEeBaeMbIii METAJUNTMYECKUH OJIOK C OTBEPCTHEM JJISi TEPMOMETPA, TPEMsI OTBEPCTHIMHU
JUIS KalWIISIPOB M OTBEPCTHEM JUiss HaOmrogeHus. [l 3aIliuThl OT CKBO3HSIKOB OJIOK BMOHTHPOBAaH B (DYTIISP, KOTOPHKI
CHa0XXeH yBEIMYUTEIbHBIM CTEKIIOM M CHCTEM OCBEICHHUS [Tl HAOIOICHUS 3a TIOBEJICHHEM 00pa3IoB BO BPeMsl HarpeBaHUsI.
HUccnemyemMoe TOHKO WM3MENLYEHHOE BEIIECTBO IMOMEIIAIOT B CTEKIISTHHBIN KAIUISAP JUIMHOIO OKOJO 5-8 €M 3amaHHOro ¢
OJTHOTO KOHIA. Il mepeMenieHns U yTpaMOOBKH BEIIECTBA B KaNWUISIPE €ro 3alasHHBIM KOHIIOM OpOCaloT B CTEKIISTHHYIO
TpyOKy MHOIO A0 70 CM MOCTaBIEHHYIO BEPTHUKAIBHO HA CTOJI. 3aTeM KanwUp MOMEIIAIOT B OTBEPCTHE IMpHOOpa.
®dukcupyiite natepBan Tt ¢ TouHocThio 10 0,5°C, HauMHAasK ¢ TOSBJICHUS TIEPBOTO MPU3HAKA TUIABJICHHUS (Havyasa MOsSBICHUs
HUJIKOCTH) JI0 TIOJIHOTO MCYE3HOBEHUSI TBEP/OTO BEIIECTBA.

KoHTpoabHbIe BONPOCHI:

1. Uto Ha3pIBaeTCS TEMITCPATYPOH IIIABICHUS?

2. Kakue mMeTonibl ¥ prOOPHI UCTIOIB3YIOT JUIS €€ ONPEISIICHIUS?

3. Ilo kakuM MpU3HAKaM MOXHO OTIMYUTH YHCTOE BEIIECTBO OT IPsI3HOr0?
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DopMbI TEKYLIEro .
Ne i P yut IIpuMepsbI TUNOBBIX 3aJaHUI
KOHTPOJIsI
4. Kak omnpeensroT TeMnepaTypy IUIaBJICHHsI OPraHUUECKUX CYJIb(HOKUCIOT?
3 IIucemennoe 1. Kakoit o0bem Bogsl U HaSO4 (0 = 90%; p = 1,8144 /M) HEoOX0MUMO cMemarth, 4ToObl pUrotoBuTh 30 T 45%-HOTO
TECTUPOBAHHUE Ha | pactBopa H2SO4
MPAKTUYECKUX 3aHATUIX 2. PaccumTaiite, CKOJIBKO HYXKHO B34Th BoJbI U TBepaoit KOH, uroOs1 npurotoButsh 50 Mt 25,36 %-nHoro pactBopa KOH p =
1,240 /M.
3. OnpeaenuTh MacCOBYIO JOIIO a30THOM KUCIOTH B 10 MOJISIPHOM ee pacTBOpe, IIOTHOCTL KoToporo 1,30 r/mr.
5.2. Kpurepun, miKaabl OLICHUBAHUA TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH
HanmeHoBaHue
Ixkanbl
OLIEHOYHOI0
OLIEHUBAHMS
cpeacTBa
Kpurtepun oueHuBanust
(KOHTPOJILHO-
IIsaTndanasHas
OLIEHOYHOI 0
cHcremMa
MeponpuATHA)
i OOyuaronmuiicsi MOTHO W3NaraeT MaTepuail (OTBEYaeT Ha BOMIPOCHI), JAeT NPABUILHOE OMNpEAeTICHUE OCHOBHBIX OOyuaromuiics
YcrHbIi OIIpoc
nepex Hauagom | HOHATUH; OOHApy»KMBaeT IOHMMAaHUE MaTepHasla, MOXET OOOCHOBAaTb CBOM CY)KICHUs, HNPUMEHHTh 3HAaHHMsS Ha JIOIyCKaeTCs K
11a6opaTOPHON MPAKTHKE, 3HAET TOCIIEN0BATEIHHOCTh MPOBEACHUS ONBITOB M MU3MEPEHUH, YCIOBUS U PEXHUMBI, 00ECIICUHBAIOIINE BBIIIOJIHEHUIO
paBoThI MIOJTyYeHHUE TPABIILHBIX PE3YJIHTATOB U BHIBOJIOB naboparopHoi
paboThl
OOyuvaromuiicss BiajieeT 3HAHUAMH TOJBKO TI0 OCHOBHOMY MaTepHally, HO HE 3HaeT OTIENbHBIX JeTaled u OObyuaromuiics
O0COOCHHOCTEW, JOIyCKaeT HETOYHOCTH U WCIBITHIBAET 3aTPYAHEHUS C (HOPMYIUPOBKOH OIpenereHnd, 3HaeT JIOIIyCKaeTCs K
MIOCJIEIOBATEIFHOCTh TMPOBEACHUS ONBITOB W WM3MEPEHHM, YCIOBHS W PEXKHUMBI, O0ECIICUMBAIOIINE TOTYUYCHUE BBITIOJTHEHUIO
MIPaBUJIBHBIX PE3YJHTATOB U BHIBOJOB. m1abopaTOpHOA
paboThI
OOyuaromuiicss o0jagaer (QparMEHTApHBIMH 3HAHUSAMH Marepuaia, Cj1ado BiIajAeeT MOHATUHWHBIM arlmapaToM, OOyuaromuics
HapyIIaeT MOCIeI0BaTeILHOCTh B U3JIOKCHUH MaTepHalia, JOIMYCKaeT HETOYHOCTH B ONPEICIICHUH MTOHATHI WIH TIPH JTOTTyCKAaeTCs K
(hopMyJIMpOBKE TpaBWJ, W3JaraeT MarTepual HEMOCIeN0BaTeIbHO W JIOMYCKAaeT OIMMOKM B  H3JIOKESHUHU BBITIOJIHEHUIO
MOCIIEZI0BATEIEHOCTH TIPOBEJICHUSI ONBITOB W HM3MEPEHHH, YCIOBUH U PEXHMOB, OOECIEUYMBAMOIINX TOTYUYCHHE m1abopaTOpHOA
MIPaBUJILHBIX PE3YJIHTATOB M BHIBOJIOB. paboTHI

OOyuaroniuiicst 0OHapy>XKMBaeT He3HaHHE OOJBINEH YacTH MarepHana JIabopaTOPHOW paboThI, JOMYCKAET ONIMOKH B
(OpMyIHpOBKE OIpEIeNeHNH, HCKaXKaloUIMe HUX CMBICH, OECTOpSAOYHO W HEYBEPECHHO H3JaraeT MarepHal.
OTMmeuaroTcsi HEIOCTAaTKH B TOATOTOBKE, KOTOPHIC SIBISIFOTCSI CEPhE3HBIM IPEISATCTBUEM K YCIICITHOMY BBITOJHEHHIO
J1a00paTOPHOH pabOTHL.

OO0yuaromuiics He
JTOITYCKAaeTCs K
BBITTOJTHEHHIO
J1ab0opaTOpHOM
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HaumenoBanue
ITxanbl
OLICHOYHOI'0
cpeacTBa OLIEHUBAHMS
P Kpurepum oneHuBanus
(KOHTPOJILHO-
IIsaTubéanIbHAS
OLICHOYHOI0
CUCTEeMa
MeponpHusATHA)
paboThI

IInceMeHHBIH OTYET

PaboTa BeINOIHEHA MOJHOCTHIO. HET OmInOOK B JIOTMUECKUX PAaCCYKACHUAX. Bo3MoxHO Hanuune OJHOM HETOYHOCTH
WJIN OIIMCKHU, HC ABJIAIOINNUCCA CIICACTBUCM HEC3HAHUA UJIN HCIIOHHMMAaHUSA y‘{66HOFO Marepuaja. O6y‘laIOII_II/II\/’IC${ IIO0Ka3ajl

5 (3auTeHo)

c pe3yibTaTamMmu
SKCIepuMeHTa 1 | HOJIHBIM 00beM 3HaHUH, YMEHUI B OCBOCHUH MPOHICHHBIX TEM M MPHUMEHEHUE UX Ha MTPAKTHUKE.
OTBETaAMHU ma | PaboTa BBITIOJIHEHA MOJHOCTHIO, HO 00OCHOBaHUI IIaroB pPelIeHUs HeAOCTaToYHO. JlomyieHa oiHa OIIMOKa WU JBa- 4 (3auTeHO)
KOHTPOJIbHEIE TpH HEAOYCTA.
BOIIPOCHI HonyieHsl 6osiee 0AHOM OmMOKY HIIH 60jIee ABYX-TPeX HEA0UETOB. 3 (3auTeHo)
PaboTa BeImonHeHa He MOTHOCTHIO. JlomyIieHbl TpyObIe OINOKH.
2 (He 3a4TeHO)
PaGoTa He BbINONHEHA.
[MHCEMERHOE 3a BBINOJIHEHNE KKJOI0 TECTOBOTO 33JaHus HCIIBITYEMOMY BBICTaBIIAIOTCS Oayibl. MUHMMaIIbHAs OLIEHKa B Oaiiax 3a 5 (3auTeHo)
TecTHpoBaHMe  Ha | OAHO 33J[aHHE — 0, makcuMmanbHas — 1. MakcuMmanbHas OlieHKa B Oallax 3a BBIIOJIHEHHE Beex 5-u 3amanmii — 4 (100 4 (3auTeHO)
0
MPAKTHYCCKUX /0) 3 (3aqTeH0)
3aHATHAX 2 (HE 3a4TEHO)
5.3. IIpomexyTouHas aTTecTalus:
dDopma
NPOMEKYTO TunoBbie KOHTPOJILHBIE 32/IaHUSI U HHbIE MATEPUAJIBI
YHOH JJIs IPOBeIeHUs] TPOMEKYTOYHOM aTTeCTAllH:
aTTecTaluu
Bapuanr 1
1 Kakue neifctBus cienyer NpeanpruHsITh IPY NONaJaHuHU B IJ1a3a IIEJI0YN WIIH KUCIOTHI?
OK3aMeH B 2  Ha uem ocHOBaH METOJ NEPEKPUCTATUIN3ALIH.
MACbMEHHON 3 Kakue xauecTBeHHBIE peakiMy Ha ABOHHYIO CBsI3b Bam u3BecTHbI? [IpuBeInTE MPUMEDHI.
¢dhopme o 4  Anxanuensl. Onpenenenue. Homenknatypa. Hanumure peakiuro nomyuenus Oyraguena-1,3 1 peakuuio ruipoxJIOpHpoBaHus OyTanneHa-
ouneram 1,3 (mo tuny 1,4).
5 Hammmwre ypaBHeHUs peakLuil: FTHIPUPOBAaHUEM COOTBETCTBYIOLIETO AJIKMHA ITOJIyYUTE METUIOYTaH, KOTOPBIN 0ABEPTHUTE HUTPOBAHUIO.
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5.4. Kpurepuu, mKajibl OLEHUBAHUS IPOMEKYTOUHOM aTTecTaluy y4eOHOM TUCHUIUIMHBIL:

dopma
IPOMEKYTOYHOM
arrecTanuu

HaunmeHnoBanue
OIIEHOYHOI'0
cpeacTBa

Kputepun onennBanus

IIIxajabl onleHUBaAHUSA

IIsTHOoaIILHAsA cHCTEMA

DK3aMeH B MMCbMEHHON
(dhopme o OrsteTam

OO0yyarormuiics:

- IIOKa3bIBa€T UYCTKUC CHUCTCMHBLIC 3HAaHUA TIIpaBUJIa TEXHUKHU 6e3OHaCHOCTI/I IIpyU BBIIIOJIHCHUHU
XMUMHYECKOTO DKCIIEPUMEHTA B JIAOOPATOPHBIX YCIIOBHSAX;

- TIOKa3bIBACT YCTKUEC CHCTEMHBIC 3HAHHs KJIACCOB OPTraHMUYECKHX COCTUHEHUH, HX CTPOCHHE,
(Gu3nYecKue U XMMUUYESCKHE CBOWCTBA.

- HOCMOHCTPUPYCT HABBIKM BBIIIOJIHCHUA CTaHOAPTHBIX onepaum‘/'l J'Ia60paTOpHOFO XUMHYECKOI'O
IKCHEPUMEHTA MO0 TPeAIaracMbIM METOIUKAM MPH PEIICHUU MPAKTHYCCKUX 33]1a4;

- HCYEPIBIBAMOIIE W JOTMICCKH CTPOWHO H3JaraeT JIOTMKO-METOAOJOTHYCCKUN HHCTPYMEHTApHIA MpH
BBIOOPE METOJIOB pa3iCiicHMsI, OUNCTKU U UICHTH(DHUKAIIMYA XUMUYCCKUX COCTUHCHH;

- KPUTHYECKH M CaMOCTOSTENILHO OCYINECTBISICT BBIOOp J1a0OPATOPHON XWMHUECKOW TMOCY/IH,
HArpeBaTENIbHBIX M TEPEMEIIUBAIOIIUX YCTPOHUCTB JUIS MPOBEACHUM XUMHYECKOTO JKCIICPUMEHTA B
J1a00PATOPHBIX YCIIOBHUSAX;

- 1a€T YeTKYIO OIICHKY MPOBEJICHHOT0 CHHTE3a M Ka4eCTBa IMOJYYSHHOT0 OPraHUYECKOro COSANHEHUS,

- aHAJIM3UPYET U OIICHUBACT CBSA3b MEXK]Iy CBOMCTBAMM OPraHUYECKUX COCTUHEHUI ¢ BOBMOXKHOCTBIO MX
HCIIOIb30BaHUS B XUMHUYECKOMN TCXHOJIOT'UH,

- JIEMOHCTPUPYET HaBBIKM HAyYHO-TCOPETHYECKOTrO MOAXOJa K PEIICHUIO 3a7ad MpodecCHOHATbHON
HAMPaBJICHHOCTH M MPAKTHYECKOTO WX WCIOJb30BaHUS B JajbHEHIIEH MpodecCHOHANTBHOM
JICATeIILHOCTH.

5
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OO0yuarormuiics:

- TIOKa3bIBa€T YETKHE CHCTEMHBbIC 3HAHMSA MpaBWIa TEXHUKHM OE30IaCHOCTH IIPU  BBIOJHEHUH
XHUMHYECKOT0 SKCIIEPUMEHTA B Ta0OPAaTOPHBIX YCIOBUSIX, JOMYCKAaeT AMHUYHbBIC HETPpyOble OTHOKY;

- TIOKa3bIBacT YETKUE CHCTEMHBIE 3HAHHs KJIACCOB OPTraHMYECKHX COCIUHEHHUH, HX CTPOCHHE,
¢du3udIecKkue 1 XMMHUUECKHE CBOWCTBA, TOMYCKAET eMHIYHbBIC HETPYOble OTHOKH;.

- JEMOHCTPHpPYET HAaBBIKM BBIMIOJHEHUS CTAaHAAPTHBIX OMNepaluid J1adopaTOpHOrO XHUMHUYECKOTO
9KCIIEPUMEHTA T10 MpelaraeMbIM METOAMKAM P pelICHUH MPAaKTHUECKHUX 3a/1a4;

- WCYEPIHIBAIOIIE M JIOTUYECKH CTPOHHO M3JIaraeT JOTHKO-METOJOJOTHYECKHH WHCTPYMEHTApHUH TIpH
BBIOOpPE METO/IOB PA3/CIICHUs, OYUCTKH M WACHTU(PHUKAINHA XUMHICCKUX COCTHHCHUI;

- KPUTHYECKHM H CaMOCTOSITENIFHO OCYIIECTBISIET BBIOOp J1a0OpaTOPHON XWMHUYECKOW TMOCY/IH,
HarpeBaTeNIbHBIX M IEPEMENINBAIONINX YCTPOMCTB /UIS NMPOBEICHUH XHMHYECKOTO HKCIIEPUMEHTA B
mab0paTOPHBIX YCIOBUSAX, AOMyCKACT EAMHUYHBIE HETPYObIe OIIHOKH;

- Ma€T YEeTKYIO OLIEHKY MPOBEIECHHOTO CHHTE3a M KayecTBa MOJYYEHHOTO OPTaHHMYECKOTO COEIWHEHUS,
JIOITYCKAeT CIUHUYHBIC HErPyObIe OLITHOKH;

- aHAJIM3HUPYET U OIICHUBAET CBS3b MEXKIY CBOMCTBAMH OPraHUYECKHX COCAMHEHUH ¢ BO3MOYKHOCTBIO MX
UCIIOJIb30BaHUS B XUMHYECKOW TEXHOJIOTUH;

- JIEMOHCTPUPYET HABBIKHM HAYYHO-TEOPETHYECKOTO IMOAXO0Ja K PEIIeHHI0 3a7ad MpodecCHOHATBHON
HANpaBJIeHHOCTH W TNPAKTHYECKOTO WX HCIOJB30BAaHHMS B JalbHeWIIell npodeccnoHaabHOM
JIeATeIIbHOCTH.
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OO0yuarormuiics:

- C HETOYHOCTSIMM H3JaraeT 3HaHMWS M TPEICTAaBICHUS O IPABWIAX TEXHUKU OE€30MacCHOCTH HpHU
BBITTOJTHEHUN XUMHYECKOTO SKCIIEPUMEHTa B Ta0OpaTOPHBIX YCIOBUSX;

- ¢ HETOYHOCTSIMH W3JIaraeT 3HaHMs KJIAcCOB OPraHMYECKUX COCAMHEHHMH, UX CTPOCHHE, PU3MUYECKHE U
XMMHYCCKHE CBOMCTBA;

- JIEMOHCTpHUpYeT (parMeHTapHbIE HABBIKA BBINOJHEHHS CTAaHAAPTHBIX Omepanuid JabopaTopHOro
XUMHYECKOT0 SKCIEPUMEHTA M0 MpeAiaracMbIM METOANKAM TIPH PEIICHUN PaKTHYECKHUX 3aa4;

- UCTIBITBIBAET CEPbE3HBIE 3aTPYJHEHUS NIPH BBIOOPE METOMIOB PA3leNICHHs, OYUCTKU U UACHTU(DHUKALIUN
XUMUAYECKUX COCTUHEHUIA;

- UCTBITBIBACT CephE3HBIC 3aTPyJHEHUS TpH BbIOOpe J1aOOpaTOpHOW XWMHUYECKOW TOCY[IH,
HarpeBaTe/bHBIX M IEPEMEIIMBAIOIINX YCTPOMCTB Ul NPOBEACHUH XUMHYECKOTO 3KCIIEPUMEHTA B
mab0paTOPHBIX YCIOBUSX;

- UCIIBITBIBACT CepBéSHBIe 3aTpyYAHCHUS IIPHU OUCHKH CUHTE3a U Ka4CCTBA MOJIYUYCHHOI'0O OPraHn4eCcKoro
COCIHEHMUS,

- OmuChIBaTh B OOMMX 4YepTax CBsS3b MEXKIY CBOWCTBAMU OPraHMYECKHX COCOUHEHHUH U HX
HCIIOJIb30BaHUEM B XMMUYECKOH TEXHOJIOIUH;

- C TpyIOM JEMOHCTPHPYET HAaBBIKM HAYYHO-TEOPETHYECKOT0 TOAXO0Ja K PEIICHUI0 3ajad
npodecCHOHAIPHOW — HAINPaBJICHHOCTH W NPAaKTHMYECKOTO HX HCIOJB30BaHUS B  JaJbHeHIIen
npodecCHOHAIBHON IS TeIbHOCTH.
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OO0yuarormuiics:

- HCTIBITHIBAET CEPHE3HBIC 3aTPYAHEHUS MPH MU3JI0KCHUU 3HAHWH TpaBUiia TEXHUKH O€30MACHOCTU MpU
BBITIOJIHEHUU XMMHUYECKOTO IKCIIEPUMEHTA B TA0OPATOPHBIX YCIOBHSX;

- UCTIBITHIBACT CEPhE3HBIC 3aTPYIHECHUS TPH M3JI0KECHUU 3HAHWI KIIACCOB OPraHMYECKUX COCTHMHCHHH,
UX CTpOeHHE, GU3NUECKIEC U XUMHICCKHE CBONCTBA;

0 JEMOHCTPHPYET (hparMeHTapHbIC HABBIKM BBIMIOJHEHHS CTAHAAPTHBIX ONEpaIMii J1abopaToOpHOTo
XMMHYECKOTO HKCIIEPUMEHTa IO MpeAjaraéMbIM METOAMKAM IPU PEIICHUH TNPAaKTUYSCKHX 3ajad,
JIOITyCKaeT rpyOblie ONIMOKY MPH €ro H3JI0KEHUN Ha 3aHITUAX U B X0 TPOMEKYTOYHOH aTTeCTaIlNy;

- WCIBITBIBACT CEphE3HBIC 3aTPYJHCHUS TPU BHIOOPE METOJOB pAa3/ICNCHHs, OYUCTKH H
I/II[CHTI/I(bI/IKaHI/II/I XUMHNYECCKUX COCI[I/IHGHI/II‘/'I, HC BJIaJCCT HCO6XOI{I/IMBIMI/I JJIA 3TOrO HaBBIKAMH H
pUEMamMu;

- HUCTBITHIBACT CephE3HBIC 3aTPYJHECHUS TNPH BbIOOpe JTAOOPATOPHOW XUMHUYECKOW TOCYIHI,
HarpeBaTCJIbHbIX W MNEPCMCHIMBAIOUINX YCTpOﬁCTB I MIPOBCACHUN XUMHYCCKOI'O SKCIICPUMCHTA B
J1a00PATOPHBIX YCIOBUSX;

- UCTIBITBIBACT CepPhE3HBIC 3aTPYAHEHUS NPU OICHKHM CHHTE3a M KayeCTBa MOJYYSHHOTO OPTaHHYECKOTO
COCJIHEHMUS,

- C TpPYIOM JEMOHCTPUPYET CBA3b MEXKJY CBOHCTBAMU OpPraHUYECKHWX COEAMHEHUH U HX
UCIIOJIb30BAaHUEM B XIMUYECKOM TEXHOJIOTHH;

- C TPYyIOM JEMOHCTPHPYET HAaBBIKA HAYYHO-TEOPETHYECKOr0 TMOAXOJa K PEHICHUI0 3a1ad
npo()eCCUOHAIIBHON  HANpPaBJICHHOCTH W IMPAKTUYECKOrO0 WX HCIOJb30BaHHMS B  JlaJIbHEUIICH
po(heCCHOHAIBHOM JISATEIbHOCTH.
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5.4, .1

5.5. Cucrtema OLlEeHUBAaHUSI PE3YJIbTATOB TEKYIIETr0 KOHTPOJIL U IPOMEKYTOUHOM
aTTeCTaIUH.

OreHka 1Mo JUCHHUIUIMHE BBICTABISETCS 00yJalonIeMycsi ¢ yU4ETOM pe3ysIbTaTOB TeKyLIeH 1
IIPOMEXXYTOYHOH aTTeCTaluu.

dopMa KOHTPOJIsI 100-6anabHas cucremMa IaTu6aNILHAS cHCTEMA

Tekyniuii KOHTPOJIb:

MHUCbMEHHBIN OTYET C pe3yabTaTaMu 3aYTEHO/HE 3aU4TECHO
SKCIEPUMEHTA U OTBETaMH Ha
KOHTPOJIbHBIE BOIPOCHI

INHCbMEHHOE TECTUPOBAaHHE Ha OTIMYHO
IMPAKTHYCCKHUX 3aHATHUAX XOopouio
YIOBJIETBOPUTEIIEHO
HEYJIOBJIECTBOPUTEIHHO
HpOMC)KyTO‘IHaSI aTTCCTalMs DK3aMCH OTJIMYHO
Hroro 3a nucuuImnny XOpouIo
YIOBJIETBOPUTEIIEHO
HEYJIOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peaymzanuss mporpamMmbl IpeaycMaTpUBAeT HCIOJIB30BaHHE B mpoliecce OO0ydeHUs
CJIEAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- npoOJieMHas JeKIuUs;

— IPYNIOBBIE U UHIUBUIYaJIbHbIC JUCKYCCUU;

— MpenojaBaHue TUCIUIUINHBI HA OCHOBE PE3yJIbTaTOB HAyUHBIX UCCIICIOBAHHIMA

- MOUCK U 00paboTKa HH(OpPMAIUHU C UCTIOJIb30BAaHUEM ceTH HTepHET;

- JTUCTaHIIMOHHBIE 00pa30BaTeIbHBIE TEXHOIOTHH;

- WCIOJIb30BaHNE Ha JICKIIMOHHBIX 3aHATHSIX BHICOMATEPHAIIOB M HATJISTHBIX TTOCOOMIA

7. INPAKTUYECKASA NIOATI'OTOBKA

[IpakTudeckast IOATOTOBKA B paMKax y4eOHOW TUCIUIUIMHBI PeaTnu3yeTcs Mpy MPOBEICHUH,
a0opaTopHBIX padoT, NPEIyCMAaTPUBAIONIMX y4yacTHE OOYydJaloNIMXCsl B  BBINOJIHEHUU
OTAEIBHBIX AJIEMEHTOB Pa0OT, CBSI3aHHBIX C OyaylIel mpodecCHOHaTbHON AesTeNbHOCTHIO.

8. OPTAHM3ALIMA OBPA3OBATEJIBHOI'O ITPOLECCA [Js JIUL C
OT'’PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA

HpI/I O6yquI/II/I Jul € OrpaHM4YC€HHBIMH BO3MOXXHOCTAMU 3JO0POBbId W HWHBAJIMIOB
HCIOJIB3YKOTCA TOAXObI, CHOCO6CTBYIOH_[I/IC CO3JaHUIO 6636apBCpHOﬁ O6pa3OBaTeHBHOﬁ Cpcabl:
TCXHOJIOTHH nn(bq)epemmaunn U WHAWBUAYAJIIBHOTO o6yqu1/1${, MNPUMEHCHUE COOTBETCTBYIOIIUX
MCTOAHUK IIO pa60Te C HUHBAJIMAaMH, HCIOJIB30BAHHUC CPCACTB OUCTAHIUOHHOI'O 06H_[CHI/I$I,
MMPOBECACHUEC AOIIOJHHUTCIBbHBIX WHIAWBUIYAJIbHBIX KOHCy.]'H)TaHI/Iﬁ M0 U3y4acMbIM TCOPETUYCCKUM
BOIIpOCaM U MNPAKTHYCCKUM 3aHATUAM, OKA3aHUC IMOMOIIU IIPpU MOATOTOBKC K HpOMC)KYTO‘{HOﬁ
aTTecTanuu.
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[Ipn HeobxoaumocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrieyeHns 00pa30BaTEIHHOTO MPOIIECCca JIULAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS, B
TOM YUCIIE I JUCTAHIIMOHHOTO 00Yy4YeHHUS.

Y4ueOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbl NPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JIJIS1 U3yYEHUsl CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTeIbHBIMH MOTPEOHOCTAMHU C YUYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JInst MOAroTOBKM K OTBETY Ha IMPAKTHYECKOM 3aHSATUHU, CTYJEHTaM C OIPAaHMYECHHBIMU
BO3MOXKHOCTSIMHU 3[J0POBBSI CPEIHEE BPEMsI YBEJIUUYMBAETCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
MOJAFOTOBKU OOBIYHOTO CTYCHTA.

JUis CTYIEHTOB C WHBAJIMJHOCTBIO WJIM C OIPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/10pPOBbS
dbopMa mpoBeleHHS TEKyLIel M TNPOMEXKYTOYHOW aTTeCTallMd YCTAHABIMBACTCS C YYETOM
WH/IMBUIYAIbHBIX ICUXO0(HU3UYECKIX 0COOEHHOCTEH (YCTHO, MMCBbMEHHO Ha OymMare, IMCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpoMexyTouHas arrecTanys 10 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO 3TaIlOB B
dopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHHIO WU3YYEHHUS OTAEIBHBIX TEM IUCHUIUIMHBL. [lpu
HEOOXOJUMOCTU CTYAEHTY MPEAOCTaBISIETCS JOMOJIHUTEIBHOE BpeMsl Ui IOJArOTOBKM OTBETa Ha
3a4eTe WM SK3aMeHe.

JUig ocyIlecTBIEHHsI NPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOMEKYTOUHOU
aTTecTalid OOydaroluxcs CO3JAr0TCs, MPU HE0OXoIuMOCTH, (OHIBI OICHOYHBIX CPENCTB,
aJanTUPOBAHHbIE JJIs JIUL] C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsI U MO3BOJISIOLINE OLIEHUTh
JMOCTHKEHHE MMM 3alUIAHUPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMe pe3yJbTaToOB
o0y4YeHHsI ¥ YpOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
porpamme.

9. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucTUKa MaTepUaIbHO-TEXHUUYECKOro 00eCeyeHHs NUCLUIUIMHBI COCTaBIISIETCS B
cooTtBeTcTBUU ¢ TpeboBanusmMu @I'OC BO.

MaTepI/IaJ'II)HO-TGXHI/ILIeCKOG o0OecrieueHue JUCHUIIJIMHBI ITPU O6y‘~I€HI/H/I C HUCIIOJIB30BaHHUECM
TPAAULTUOHHBIX TEXHOJOT Ui O6y‘leHI/I}I.

115035, r. Mockaa, yia. CanoBHuueckas, 1. 35 115035, r.
Mockga, yi.
CangoBHHUYECKA,
o. 35

Ne 1 HauMeHOBaHME Y4eOHBIX
ayJIUTOpHUii, 1abopaTopuii,
MAacTepCKHX, OMeLeH Uil

NMpeIHA3HAYEHHBIX IS
NMPAKTHYECKOI MOATOTOBKHU

OcHaleHHOCTh Y4eOHbIX ayIMTOPHI,
JadopaTropuii, MACTePCKHUX, OMelIeHu i
NpeIHA3HAYEHHBIX JJIS1 MPAKTHYeCKOH
MOATOTOBKH

- yueOHas aynautopusNe 462 nist
NPOBENICHHS 3aHATHH
CEMHMHAPCKOT'0 THIA, IPYMIOBBIX
W MHJIMBHTY TBHBIX
KOHCYJIbTalluH, TEKYLIETO
KOHTPOJISI U IPOMEXKYTOUHON
aTTecTanuu

115 mocagoYHBIX MeCT, KOMIUIEKT yueOHOU MebenH,
MeJIoBas JIOCKa, TEXHHUYECKUE CPEJCTBa OOYy4YeHWS,
CIIy’Kaliue JUIsl  TPEeAOCTaBlieHUs wH(pOpManuu
ayJIMTOPUU: SKpaH HACTECHHBIH, TPOEKTOP.

- yuebHas aymutopusi Ne 755 - | Xumudeckue abopaTopun KadeApbl OpraHuIECKON
naboparopuss JUIsi TPOBEACHUS | XHMUHU, OOOPY/OBaHHBIC BBITSDKHON BEHTWIISIMCH,
3aHSATHH  CEMHUHApPCKOTO  THIIA, | JJAOOPATOPHBIMHU CTOJaMH Ha 14 MOCaJ0YHBIX MECT
TPYIIIOBEIX W WHIWBUAYAJIBHBIX | ¢ TOABEACHHBIM  BOJIOIPOBOJAOM W PO3ETKAMHU
KOHCYJIbTALIUM, TEKYIIEro | JJICKTPONUTAHMs, MenoBas jocka. JlaboparopHbie
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KOHTPOJIA W  TIPOMEXKYTOYHOMH
aTTecTaluu

CTEHIBI, HA0Op CTEKJITHHOU JIa0OpaTOPHOM IOCY B,

Habop pEaKTUBOB TUTS MIPOBEICHHUS
SKCIEpUMEHTANBHBIX  pabor.  OOopynoBaHue:
HarpeBaTeNbHble  MPUOOpPHl  (KOJIOOHArpeBaTely,
3JICKTPOILTUTKH), BECHI J1abopaTOpHEIE,

XOJOAWIBHUK, TOPSUE-BO3AYIIHBIA CTEPHIH3ATOP,
POTAIMOHHBI  HCHApPUTENb,  YIABTPOTEPMOCTAT,
TEpMOCTaT.

119071, r. MockBa, yja. Maaas Kaxyxckas, 1.1, cTp. 2

- IOMeIIeHHNE IS
CaMOCTOSITETILHOIN paboThI
CTYJIEHTOB, ayautopus 1217

3)AutoCAD 2020
4)3ds Max 2020

5) Maya 2019

10)WinRAR 5.91

AyauTopusi KOMITBIOTEPHBIH Kilace

30 moca0YHBIX MECT, OCHAIIICHHBIX yUeOHOMH
MeOeITbIO 1 TIePCOHATBHBIMU KOMITBIOTEPAMH C
JOCTYTIOM B HHTEPHET

1)Windows 10 Pro x64

2)Microsoft office 2019

6) KOMITAC-3D 18.1
7)Visual Studio Pro 2019
8)Adobe Acrobat Reader DC

9)1C: Tlpennpustue 8 (8.3.15.1830) (ksreHT)

10)Kaspersky Endpoint Security 11.6.0.394

11)1urepuer-6paysep Google Chrome

MartepuanbHO-TEXHUUYECKOE oOecreyeHne Y4yeOHOW MAUCHUIUIMHBI TpPH  OOY4YeHMH C
UCIIOJIb30BaHUEM 3JIEKTPOHHOTO 00YUYEHHSI U IUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

Heo0xogumoe o6opyroBanue

IMapameTpsl

TexHu4yeckne TpedOBaHUS

[lepconanbHbIil KOMITBIOTED/
HOYTOYK/TIJIaHIIET,

KaMmepa,

MUKPOQOH,

JUHAMUKH,

JIOCTYTI B ceTb IHTEepHET

Beb6-6payzep

BepCI/ISI nporpaMMHOI0O 06CCH6‘{€HI/I$I HC HUXKC:
Chrome 72, Opera 59, Firefox 66, Edge 79,
Anpexc.bpaysep 19.3

OrnepartnoHHas CHCTeMa

Bepcus nporpaMMHOro obecriedeHus He HIDKe:
Windows 7, macOS 10.12 «Sierra», Linux

Beb-kamepa 640x480, 15 xagpos/c
MukpodoH o060
JuHaMuKH (KOJIOHKH WIIM | JTFOOBIE

HayITHUKH)

Certb (MHTEpHET)

[locrostHHast ckopocTh He MeHee 192 kbut/c
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TexHnomnornueckoe  obecrieueHUe  peanu3ali  MPOrpaMMbl  OCYIIECTBISIETCS  C
UCTIOJIb30BAHUEM  DJIEMEHTOB  OJJIEKTPOHHOW  MH(OPMAIMOHHO-00pa30BaTENbHON  Cpelbl
YHUBEPCUTETA.
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10. YYEBHO-METOJAYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JJUCHUATIIMHBI
Bua u3nanus Anpec caiita 9bC KoIn4ecTBo
Ne (y4eOHHUK, Ton HMJIM JJIEKTPOHHOT0 pecypca 9K3eMILTSIPOB B
n/n ABTOP(b1) s YII, MII n AR M3IAHUSA (3anoansemcsa 01 u30aHuil 6 OoubanoTeKe
ap.) 91eKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHoOBHas AUTEPATYpPa, B TOM YHCIIE HIEKTPOHHBIC N3IaHUS
1. | Kysuenos /I. H. Beenenue B TEXHUKY YuebOHoe M: 2021
SKCIIEPUMEHTAIBHBIX rnocooue OI'BOY BO «PI'Y um.
HCCJIEIOBAHUI A.H. Koceirnsay
2. 3akyckun C.I'., OCHOBEI 3KCTIEpUMEHTA VYyebHoe M.: MI'VIT 2012 15
Kpaxuna H.b., nocobue
Mouceena JI.B.,
Penun AT
3. | A.A.Ilerpos, Opranunueckas XUMHAS VYueOHuk amns M.: AnpsuC 2002 100
X.B. banbsh, BY30B
A.T. TporeHko
4. | A.A. ApreMeHKO Oprannueckas XUMHAS VYuebnuk ans | M.: Beiciias mkoina 1987 4
BY30B
5. | O.®. I'uns0ypr, [IpakTHKyM 10 OpraHUYecKoi VII M.: Beicmias mikosa 1989 10
A.A. Tletpos XUMUHU
10.2 JlomonHUTENbHAS IUTEPATYPA, B TOM YHUCIIE 3JIEKTPOHHbIE H3JaHUS
1 Crenun B./1. TexHuka J1a00PaTOPHOTO VYyeOHoe M.: Xumus 1999 10
9KCIEPUMEHTA B XUMUHU nocobue
2 IMapn /Ix., T'ocHu | IlpakTukyM 10 OpraHMYecKOH VYuebnoe M. X 1993 5
., Poymu A. XUMHH ocobue
3 | Hoxapckuit A.®., | [IpakTHKyM TIO0 OpraHHYECKON YueOHUK PocroB-Ha-/loHy 2009 https://znanium.com/catalog/prod -
I'yneBckass  A.B., | xumuun WN3patensctBo FODY uct/556021
Js1610 O.B.,
Ozepsiackuii B.A.
10.3 MeTtoauueckue MaTepransl (yKa3aHus, pPEKOMEHIAIMU 110 OCBOCHUIO qucuuIuinHbl aBTopoB PI'Y M. A. H. Koceiruna)
1 Kysnenos /I.H. VYuyebHoe mocobue «Bpenenue B VYyeOHoe M.: PI'Y um. A. H. 2022 JlokanbHas ceTh YHHUBEPCUTETA 15
Kapasaesa E.b. TEXHUKY XUMHUYECKOTO nocobue Koceiruna
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DKCIEepUMEHTA. Koncnekt
JICKIIUI»
C.I'. .3akyckuH, Opranuyeckas XMMHS VIl M.: MI'VIAT 2010 5
A.T'. .Penun,
M .H. berukoga,
JI.B. Mouceesa.
Ky3znenos /I.H. VuebHoe nocobue «Beenerie B YuebOHoe M.: PT'Y um. A. H. 2022 JlokankHas ceTb yHUBEpCHUTETA 15
Kapagaega E.b. rnocooue Koceiruna
TEXHUKY XUMHYECKOTO
skcnepumenTa. JlabopaTopHblit
MIPAKTHKY M
A.l'. Peniun, Metoauueckue  yKazaHuUsS K VII M.: MI'VAT 2009 5
JI.B. Mouceega, nab0opaTOpHOMY MPAKTUKYMY TO
H.b. Kpaxuna OpraHM4eCcKON XUMUU
B.U. 3Bonunckuii, | Meroauueckue — yKazaHus K MY M.: MI'TVY um. A .H. 1999 5

K.H. KoGpaxog,
B.K. Kopozes.

caMoCTOSITeIbHONH paboTe 1o
Kypcy "Oprannyeckas xumus'

Koceirnaa
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1 Pecypchl 5neKTpOHHOH OMOMMOTEKH, HH(GOPMAIMOHHO-CIIPABOYHBIE CUCTEMBI U
npodecCuoHAIbHBIC Oa3bl TAHHBIX !

Huppopmayus 06 ucnoavsyemuvix pecypcax cocmaegisemcs ¢ coomeemcemesuu ¢ Ilpunoocenuem 3 x
Oll0Il BO.

Ne i | DnekTpoHHBIEC yueOHbBIE H3TAHUS, IEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI

1. 9BC «JIanb» http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-u3aTesibckoro nenTpa «Mudpa-M» http://znanium.com/
3. Onekrponnbie nzganus «PI'Y um. A.H. Koceiruna» nHa mnardpopme DB5C «Znanium.comy

http://znanium.com/

[Ipodeccuonanpuble 0a3bl JaHHBIX, HHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI

1. MexayHapoaHas yHuBepcanbHas pedeparuBHas ©O0a3a mannbix Web of Science
http://webofknowledge.com/
2. MexnayHapoiHass — yHHMBEpcalbHas  pedepaTuBHas  0a3a  JaHHBIX Scopus

https://www.scopus.com

ba3za nannbix Organic Syntheses: http://www.orgsyn.org/

baza nanaeix ChemSynthesis: http://www.chemsynthesis.com/

US Patent and Trademark Office (USPTO) http://patft.uspto.gov/

o0 ~w

BioMed Central http://www.biomedcentral.com

Ilepeuens ucnoab3yemo2o0 npPoOPAMMHO20 O0OECHeUeHUsl ¢ PEeKGUSUMAMU  NOOMBEPIHCOAIOUUX
O0oKyMenmos cocmasisemcs ¢ coomsemcmesuu ¢ Ipunoscenuem Ne 2 k OIIOII BO.

Ne nmm | HammeHoBaHHe JTUIIEH3HOHHOIO PexBHU3HUTHI MOATBEPKAAOILICTO

NMPOrPpaMMHOI0 ol0ecrnevyeHnst JOKYMEHTA

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne  18-DA-44-19 or
20.05.2019

2. CorelDRAW Graphics Suite 2018 KoHTpakT Ne  18-DA-44-19 ot
20.05.2019

3. Adobe Creative Cloud 2018 all Apps | koutpakr Ne  18-DA-44-19  or
(Photoshop, Lightroom, Illustrator, InDesign, | 20.05.2019

XD, Premiere Pro, Acrobat Pro, Lightroom
Classic, Bridge, Spark, Media Encoder, InCopy,
Story Plus, Muse u np.)

JUCT YYETA OBHOBJEHUH PABOYEH TIPOTPAMMBI YUYEBHOM
JUCIUIIVIMHBI/MOY JISA

B pabouyro nmporpamMmy y4eOHON AUCIUIUTMHBI/MOYJISI BHECEHBI U3MEHEHHUsI/O0HOBICHUS U
YTBEPKACHBI Ha 3acelaHuu Kadeapo:

Ne mnn roj
00OHOBJICHUSA
PIIJ

XapakTep M3MeHeHUi1/00HOBIeHUIH
¢ YKa3aHHMeM pasjeJia

HOMeEp NMPOTOKOJIA
M 1aTa 3aceJaHus
kadeapsl



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
https://www.scopus.com/

