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U cepTU(UKAIK B MUIIEBOI OTpaciIn

Pa3paborumk, K.T.H., 1o11eHT Xaiiaykosa E.B.
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[Ipeacenarens METOAMYECKON KOMUCCHH, K.T.H., T0o1IeHT bypmaruna T.1O.



1 Ilenw u 3agayu JTUCHHUILINHBI

Hesb u3ydyeHus THCHMIIMHBI [TOITOTOBKA BHICOKOKBATH(DUIIMPOBAHHBIX KAJPOB IS
nepepabaThIBarOIIEi MPOMBIIIIEHHOCTH B HHTEPECaxX SKOHOMHUYECKOTO U COI[HATILHOTO Pa3BHTHS
Poccun, popmupoBanue conMaabHO-INYHOCTHBIX KQYECTB BHITYCKHUKA;

dbopMHupoBaHHEe Yy CTyAEHTa 3HaHHH 00 OCOOEHHOCTSAX COCTaBa, CTPOCHHMs, CBOWCTB
OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIUHEHUH; 00 OCOOEHHOCTSX M MHOrooOpasmm oOMeHa
BEIIIECTB, O B3aUMOCBS3H MeTabOaM3Ma MAKpPOMOJICKYJI Ha CyOCTpaTHOM, SHEPreTHUYECKOM M
TCHCTHUYCCKOM ypOBHSIX JUJIA HpI/IMeHeHI/IH HUx B HpOI/I3BO,Z[CTBe HpOI[}/'KTOB IIUTAHUA JKUBOTHOI'O
IPOMCXOXKIECHHUS, YCOBEPIICHCTBOBAHMHM TEXHOJOTHYECKUX IPOIECCOB M CO3JaHUU HOBBIX
paLMOHATIBHBIX CXEM U MPHHIIUIIOB MEPEePabOTKH CHIPHSL.

33}13‘11/1 JAUCHUIIIMHbI:

® OBJIAJICHUE KOMIIETEHIUSIMU;

® [IPUMEHEHHUE 3HAHUN, YMEHUW, HABBIKOB W JIMYHOCTHBIX KadyeCTB IS YCICIIHON
NeSITeIbHOCTH BOCTPEOOBAHHOTO CIICIHATIMCTA HA PBIHKE TPY/Ia B B 00IIECTBE, CIIOCOOHOTO
K COIMANIbHON U MPpOo(dhecCHOHANBbHOM MOOUITEHOCTH

® U3yYEHHE OCHOBHBIX KJIACCOB OPraHMYECKUX COECIUHEHMUI;

® YCTaHOBJIEHHME B3aMMOCBA3M MEXJIYy COCTaBOM, CTPYKTypoil ¥  BO3MOXHBIMU
MPEBPAILCHUSIMU OPraHUYECKUX COCIMHEHU;

® U3y4YEHHE MCIOJIb30BAaHUS OPraHUYECKUX COEIMHEHUN B IPOU3BOJCTBE IPOJYKTOB
MIUTAHUS )KUBOTHOTO TTPOUCX 0K ICHHUS;

e (dopMUpOBaHME 3HAHUN O XMMHUYECKOM COCTaBe, OOMEHE BEUIECTB U SHEPTUU B KHUBOTHOM
OpraHu3Me;

e (QopmupoBaHUE MMPAKTUUYECKON OPUEHTALMU HA CYIIECTBOBAHUE CBSI3U MEXKIY CBOWCTBAMHU
OpPraHMYECKUX COSAUHEHUN, KaYeCTBOM IIPOAYKTOB ITUTAHUS U 3/10pPOBbEM YEJIOBEKA.

2 Mecto aucuumIuHbl B cTpyktype OOII

Hucuunnuaa «OpraHnuyeckas U OWMOIIOTUYECKAsh XUMHS» OTHOCUTCS K JAUCHUTUIMHAM
00s13aTeIbHON YacTu (eepaibHOr0 TOCYJapCTBEHHOTO 00pa30BaTENLHOTO CTaHAPTa BBICIIETO
o0Opa3oBaHus 1O HampasieHuto noaArotoBk 27.03.01 CrangapTuzanus U METPOJIOTHUS; TPOPUIIb
noaroToBku: CTaHmapTu3amus U cepTuUKaIMs B TUIIEBON oTpaciu.. MHaeKC AUCIUIUITMHBI 10
yuebHOMY miany: b1.0.09.

OcBoeHue y4yeOHOM aucHUIUIMHBI «OpraHuueckas XUMHs» Oazupyercs Ha 3HAHUSAX U
YMEHUSX, MOJYUYEHHBIX CTYACHTAMH NPU W3YYEHUHU NPEALIESCTBYIOIIUX €CTECTBEHHOHAYYHBIX
JTUCIUIIIMH IIKOJIBHOTO Kypca: MaTeMaTuka, pu3rka, XuMusi, OM0JI0TuH, UHOOPMATHUKH, a TAKKe
TUCIUIIINHBL «O0111as XUMHS U OCHOBBI XUMHU4eckoro aHanuza» -b1.0.08.

K umciny BXOAHBIX 3HAHUMI, HABBIKOB M TOTOBHOCTEH CTYyJEHTa, MPUCTYIMAIOMIETO K
M3YYEHHUIO TUCIUIUINHBI «Opranudeckas ¥ OMOIOTUYeCcKass XUMHUSD, TOJKHBI OTHOCUTHCS:

— 3HaHUS OCHOBHBIX 3aKOHOB XMUMHH H JIPYTUX €CTECTBEHHOHAYYHBIX TUCITUTIIINH

— HaBBIKM B TMOJTrOTOBKE, OpraHU3alli, BBIIOJHEHUU XUMHUYECKOrO J1abopaTOPHOTO
HKCIIEPUMEHTA;

— TOTOBHOCTH HW3MEpsATh, HAONIOAATh, aHAIU3UPOBATH M COCTABISATH OMHCAHHS
MIPOBOJIMMBIX HCCIICIOBAHUM.

Hucuumnnuaa «OpraHnuyeckas ¥ OHOJOTHYECKas XHUMHs sBIseTCS 0a30BOM uis
MOCJEAYIOEr0 M3YYEHHs IUCHMIUIMH: «Pu3umka W XuMHs TuIIeBbX cuctem» — b1.0.19,
«Meronpl wuccrnenoBaHus muIEeBbIX cuctem»  b1.0.28, «buonoruueckas 06e30MacHOCTb
numieBbix cuctem» - b1.B.09, moaroroBku K UTOroBOM rocyAapCTBEHHOW aTTeCTalli. 3HAHMUS,
YMEHHsI W HaBBIKH, (OpMUpYEeMble MaHHOW Y4eOHON NUCUMUIUIMHOMN, SBISIFOTCS Oa3od Juis



3¢ (HEeKTUBHOTO MPOXOXKIACHUS MPOU3BOJACTBEHHON MPAKTUKH, HAMMMCAHUS KYPCOBOTO MPOEKTa U
BBITTYCKHOM KBATM(PUKAIIMOHHON pabOTHI.

O6nacte podeccnoHaIbHOM NeATENFHOCTH U chepbl MPOoheCCHOHATFHON IEATEIbHOCTH,
B KOTOPBIX BBITYCKHHKH, OCBOUBIIKE MPOrpamMMmy OakanaBpuaTa (majiee - BBITYCKHUKH), MOTYT
OCYILECTBIISATH MPO(PECCHOHANBHYIO IEATETbHOCTb!

40 CkBO3HBIC BHJBI IPOPECCHOHATBHOMN JIEATEILHOCTH B MPOMBIIUICHHOCTH (B cdepax:
MOJTyYeHUS] W TPUMEHEHUS W3MEPUTEIHHOW HH(POpPMAIMK, TEXHUYECKOTO PETyTUPOBAHUS U
CTaHJAPTU3AIMH;, YHEPIeTHYECKOW IMPOMBIIUICHHOCTH; a3POKOCMUYECKOH MPOMBIILICHHOCTH;
HAaHOTEXHOJIOTHYECKOW  MPOMBILIUIEHHOCTH;  OMOTEXHOJIOTUYECKOH  IPOMBIIIJICHHOCTH;
HEpa3pyIIAIOIIETr0 KOHTPOJIs).

BBIMYyCKHUKM MOTYT OCYLIECTBIISITH NPOPECCHOHATBHYIO MAEATENbHOCTh B JIPYTHUX
00JacTsax Mpo¢eCCHOHAIBHON IeATeTLHOCTH U (WIH) cdepax mpodhecCHoHaTbHOUN JACSITSIIBHOCTH
OpU YCIOBHM COOTBETCTBUS YpPOBHS HUX OOpa3oBaHHMs M IMOJYYCHHBIX KOMIICTCHLUH
TpeOOBaHUAM K KBaTU(UKAIIMU paOOTHHUKA.

B pamkax ocBoeHus mporpamMmbl OakajgaBpuara BBITYCKHUKA MOTYT TOTOBHUTHCS K
pemieHHI0  3a71ad  NpO(ECCHOHAIBHOW  JIEATENILHOCTH  CICAYIOUIMX  TUIIOB:  HAYYHO-
UCCIIEIOBATEIbCKHUI; OpraHU3alMOHHO-YIIPABICHYECKHI; TPON3BOICTBEHHO-TEXHOJIOTHUECKHH.

OOBekThI MPODHecCHOHAIBLHON JIEATEILHOCTH: MPOMYKIHS (YCIYTH) U TEXHOJOTHUECKUE
IpOIIeCChl; 000pyIOBaHNE MPEANPUATHIA U OPraHU3AIHA, METPOJIOTHUECKUX U MUCIBITATEIbHBIX
nabopaTopuii; METOABl W CpPEACTBA HM3MEPEHHWM, WCIBITAHUNA € KOHTPOJS; TEXHUYECKOE
peryIupoBaHHe, CHUCTEMbl CTaHIApTH3AIMH, CEepPTUGUKAIUN U yIPaBICHHUS KadeCTBOM,
METPOJIOTHUECKOE O0eCcrieueHre HAayYHOM, MPOU3BOACTBEHHOW, COIMAIBLHON U KOJIOTHYECKOM
JeSITeIbHOCTH; HOPMATHBHAS JIOKYMEHTAIIHS.

3 Kommnerenuuu o0y4awouierocsi, ¢gopMupyemble B pe3yJbTaTe OCBOEHHUS
AUCUHMIIHHBI

[Ipouecc n3yuenus qucuuminHel «Opranuueckas U OMOJOTHYecKass XUMUS» HalpaBlieH
Ha (opMUpOBaHUE CIETYIONUX KOMIETEHIIUN:

Koa u HauMeHOBaHMe Koa u HauMeHOBaHMe HHIAUKATOPA JOCTUKCHUSA

KOMIIETeHI M i KOMIIETeHI NIl
OIIK-1 Crnocob6en | UJI -1 OIIK-1. J/lemoHCTpUpyeT 3HaHHE OCHOBHBIX 3aKOHOB
aHaJTM3UPOBATh 3a]jaudl | XUMHUYECKUX JAMCLUUIUIMH, HEOOXOMUMBIX JJIsl  peLIeHUs
npodeccuoHaTHHON TUTIOBBIX 337a4 W BO3MOXHOCTEH WHTEPHET-PECYpCOB U
NeSITeIbHOCTM  HAa  OCHOBE | IPOTPaMMHBIX NMPOJYKTOB MPH pelIeHUH MPodecCHOHATbHBIX
MOJIO’KEHUH, 3aKOHOB u | 3ama4  (Zoom, margopma  OTkpeiToe  oOpa3oBaHUeE,
METO/I0B B 00J1acTH | TEXHOJIOTUM MCKYCCTBEHHOTO MHTEIEKTa — OOJauHble

€CTECTBEHHBIX (XMMHUYECKUX )
HayK 1 MaTeMaTUKU

pellieHus1, BUPTyallbHas U AOMOJIHEHHAs! pealbHOCTh)

NI -2 OIIK-1. Hcnonp3yeT 3HaHUS OCHOBHBIX 3aKOHOB
XUMHYECKMX HayK [UIsl pELIeHUs CTaHAApTHBIX 3a1ad |
CHelHaIu3upOBaHHble MH(OpPMAIMOHHbIE 0a3bl JaHHBIX JUIS
IIOMCKA COEJUHEHUMN, M3Y4EHUS WX CBOMCTB, IIPUMEHEHHs B

NPOM3BOJICTBE MPOAYKTOB MNUTaHus (Zoom, miuaTdopma
OtkpeiTOe  00pa3oBaHUE, TEXHOJOTHHM  HUCKYCCTBEHHOTO
UHTEJUIEKTa — OOJlauHble pEeLIeHHs, BUPTyaJbHas U
JIOTIOJTHEHHAs PeabHOCTbD)

na -3 OIIK-1. [Ipumensier  uHpOPMALMOHHO-

KOMMYHHKAITHOHHBIC TEXHOJIOTHH B PEIICHUU THITOBBIX 33]1a4:
WHTEPHET-PeCypChl, oullnaIbHbIe CAaUThI sl cOopa U oOMeHa
uH(popMalvel Npu pemieHHH MNpo(ecCHOHANBHBIX 3a1ad C
npuMmenenueM cucteM Google, You Tube, Power Point, Zoom,
Miro, Mentimeter




OIIK-2
dbopmynupoBaTh
npodeccuoHanbHOM
JESATEIIbHOCTM  HAa  OCHOBE
3HAaHUU npOoPUIBHBIX
pa3fesioB MAaTeMaTU4YECKUX U
€CTEeCTBEHHOHAYYHBIX
(XUMHYECKUX ) TUCHUTLITUH

Cnocoben
3aJ1aun

NI -1 OIIK-2. JemoHCTpupyeT 3HaHWE MNPOQPUIBHBIX
pa3nernoB  XUMHUYECKHX JUCHUIUIMH, HEOOXOIUMBIX IS
pELIeHUs] TUIIOBBIX 3a/1a4 U BO3MOXXHOCTEN HHTEPHET-PECYPCOB
u MIPOrpaMMHBIX MPOJIYKTOB npu pelieHnn
npodeccuoHanpHbIX 3aga4  (Zoom, miatdopma OTKpbITOE
o0pa3oBaHUE, TEXHOJIOIMM MCKYCCTBEHHOIO WHTEJUIEKTa —
oOnauHble  peuieHusl, BUPTyaJllbHas U JIONOJHEHHAas
pPEabHOCTD)

NJI -2 OIIK-2. Ucnons3yeT 3HaHHMS TPOGUIBLHBIX pa3ieiioB
XUMHMUYECKUX HayK Ul pEeUIeHHs CTaHJapTHBIX 3a1ad |
cHenualn3upoBaHHble UH(pOpMaMOHHBIe 0a3bl JAHHBIX IS
IIOMCKA COCIUHEHUMN, MU3Y4CHUS UX CBOMCTB, IIPUMEHEHHUS B

NPOMU3BOACTBE TMPOAYKTOB mHTaHus (Zoom, mardopma
OtkpeiToe  00pa3oBaHWE, TEXHOJIOTMH  HMCKYCCTBEHHOTO
UHTEJICKTa — OOJIayHble pEIICHHs, BHUPTyalbHasI |

JIOTIOJTHEHHAs PEAIbHOCTD)

Ul -3 OIIK-2. Ilpumensier 3HaHUS TPOGUIBHBIX Pa3/AEIOB
XUMUYECKHX JUCIUIUIMH JJIsi  (QOpPMYIHpOBaHUS 3a1ad B
po(heCCHOHATILHOM JCITETLHOCTH W HCIOJIB3YyeT HHTCPHET-
pecypcbl, oduIHManbHble CcalThl A cbopa U oOMeHa
uH(popManued mpu penieHHH MPO(HEeCCHOHANBHBIX 3a1a4 C
npumenenueM cuctem Googqle, You Tube, Power Point, Zoom,
Miro, Mentimeter

4 CTpyKTypa U cofep:KaHue TUCUUIIHHBI

OOmumii 00bEM TUCHHILIMHBI COCTABIIICT 4 3aUCTHBIC €IUHHUIIBI.

4.1 CTpyKTYypa THCHHILJIMHBI

Bun yue6HO# paboThI Bcero uacos Dopma 0byueHm
OYHO 32049HO
AyauTopHbIe 3aHATHS (BCero) 64 64 18
B mom uucne:
Jlekumu 32 32 6
[IpakTrHueckue 3aHATUS
JlaGopaTtopubie paboThI 32 32 12
CamocronTesibHas padoTa (Bcero), 71 71 117
MOJIFOTOBKA K 9K3aMeHY (KOHTPOJIb) 9 9 9
Bun npomexyTo4HON aTTecTaluu JK3aMeH IK3aMeH JK3aMeH
KounrpoabHas
padora
O01mas TpyA0EMKOCTh, YaChI 144 144 144
3a4éTHbIE €IUHALLI 4 4 4
4.2 Coaepikanue pas3ie0B JTUCHUIIHHBI
Pazoen 1. Beeoenue. Teopemuueckue npeocmasieHus 6 OpP2AHUYECKOU U
OuONI02UYMECKOT XUMUU.
[Ipeamer opranuyeckod ¥  OHOJIOTMYECKOW XUMHH, €€ poJb B  IHUIIEBOM

npoMbIieHHOCTH. Kimaccudukanum opraHndeckux peakiuil, nx mexanusmbl. Knaccuduxarms
opraHmveckux coenuHeHnid. lludpoBsie MHCTpYMEHTHI B OOyYEHHWH: CYIIHOCTB, OOJACTh
npumeHeHus (Zoom, Miro, Kahoot, Mentimeter). [lonsitie o xemonnpopmaruke. [{udpossie
uHCTpyMeHThl B xumuu: cucrema Chem Draw; Google Scholar; STN International.

Pa3zoen 2. Yeneeo00opoowt u ux npouszeoonvie.




AJKaHbBI, alKeHbI, alKaJUeHbl, alKUHbI. ApeHbl psaa Oenzona. [lomunukinyeckue
apenbl. CTpoeHME, HOMEHKJIaTypa, U30MEpPHs, XUMHUECKHUE CBOMCTBA. [loydeHnre, npuMeHeHHe.
I"anorenonpousBoanbie. Ilonyuenne. OcHOBHblE XUMHUecKHE mpeBpauieHus. IIpumenenue.
Cepocopepxaimiue opranuueckue coequHeHus. CTpoeHue, uU30MepUs, KIacCHUpUKaLU.
[TosyueHnue, XMMHUYECKHUE CBOMCTBA. A30TCOAEpXkAlUE€ OPraHUYECKHE COCAUHEHMS. AMUHBL,
HutpocoenuHenus. Crpoenue, nzomepus, kiaccuduxanus. [lonydyenne, xumMmuyeckue cBONCTBA.
Hcnonb3oBaHHEe TEXHOJOTHHA KOMIIBIOTEPHOW CHUMYJSALIMM M JOINOJIHEHHOW pPEaJbHOCTH Ha
OCHOBE BHpPTyalbHOW aboparopun (pecypeel  https://orgchem.ru;  www  chemit.ru;
www.virtulab.net; XuMuxk.ru; https://pandia.ru)

Pa3zoen 3. Kucnopoocooeprcawue coeounenus.

I'mppoxcucoenunenusa. HoMmeHknarypa. AJNKaHOMIBI, LHMKJIOAJKAHOJBIL, APUIIAIKAHOJIBI,
JIMOJIBl, TPUOJIBI U N0JNOJIbI. DEHOJIbI, apeHInoIIbl U apeHTpHodbl. [lomyuenue. dusnueckue u
xummuueckue cBoiictBa. [Ipocteie agupsl. Ctpoenue, uzomepus, kiaccuduxamus. [lonydenue,
xumuueckue cpoictBa. OkcocoeauHeHus. CTpoeHHE, HOMEHKIATypa, XMMHUYECKHE CBOMCTBA
anbaeruoB U KetoHoB. [lomyuenue u npumenenne. MoHOKapOOHOBBIE KUCIOTHI. XUMUYECKUE
CBOICTBA, MOJy4YeHUE U TpUMeHeHue. [{ukapOoHOBbIe KUCIOTH. OCOOSHHOCTH (DU3NYECKUX U
XUMUYECKUX CBOMCTB. ['MIPOKCHUKHUCIOTHI. XUMHUYECKHE CBOMCTBA. Onruueckas H30MEpUs.
Oxcokucnotel. Knaccudukanus, nHomenkinarypa. Ilomydenue, cBoWcTBAa. AMHMHOKHUCIIOTEHIL.
Knaccudukanusa, HOMeHKIaTypa, XuMmuyeckue cBoiictBa. [lomydenue. Hcmonb3oBaHue
TEXHOJIOTM KOMIIBIOTEPHOM CHMYJISILUU U JOIOJHEHHOM PEAIbHOCTU HAa OCHOBE BUPTYAJIbHOU
naboparopun (pecypest https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

Pazoen 4. bBuoopzanuueckue coeOuHeHus.

Jlummupapt. [pocteie mununet. XKupsl u Macna. OCHOBHBIE (PU3HKO-XMMUYECKHE CBOICTBA.
[Tonste o ¢docdho- M rnUKoNUNUAAX. TepreHbl, TEPIEHOHAbI, KAPOTHHOUIBI, CTEPOUIBI.
VYrneBoabl. Monocaxapunael. Ctpoenue. Crepeoxumusi MoHo3. I[lomyuenme. Xumwuueckue
cBoiictBa. Ommro- u mnonucaxapuasl. CTpoeHHE, CBOMICTBA, MOJIyYE€HHE. AMHUHOKHCIIOTHI.
[Mentunsl. Knaccudpukanus. [Tonsitue o cTpoeHNH, CBOMCTBAX, METOJaX CHHTE3a M THAPOJIH3A.
I'ereponukiinueckue coequHeHus. Vcronb30BaHUE TEXHOJIOTMM KOMIIBIOTEPHON CUMYJSILUU U
JIOTIOJTHEHHOM pealbHOCTH Ha OCHOBE BHUPTYyalabHOM Jlaboparopuu (pecypcesl https://orgchem.ru;
www chemit.ru; wwwe.virtulab.net; XuMuxk.ru; https://pandia.ru

Pazoen 5. beaku. Hykneunogvie Kuciomat.

Ponb OeNKOBBIX BEIIECTB B SIBICHUAX >KU3HHU. [IpMHIMIBI CTPYKTYpHOH OpraHu3anuu
OenkoB. Kiaccudukanuss OeIKoB: HPOCTbIE, CIOXKHBIE (XPOMOIPOTEHHBbI, HYKJIEOINPOTEHHBI).
OU3MKO-XUMHUECKHE XapaKTEepUCTUKU OenkoB: amdoTepHble u  OydepHble CBOICTBa;
M303JIEKTPUUECKasi TOUKA; THIPOQHIIbHBIE CBOMCTBA; ONTUYECKUE XapaKTEpUCTHKH. [leHaTypanus
OenkoB. 3HaueHHe JIeHaTypaly OelKOB B MUIIEBONW TexHOJOrnu. Hykiaeo3uabl U HYKJIEOTUIBI.
JHK u PHK, oOmas xapakrtepuctuka. CoBpeMeHHbIE NPEJCTaBICHUSI O OMOCHHTE3e OEIKOB.
HyknenHoBble KHCIOTBI U OMOCHMHTE3 OenkoB. ['eHerndeckas uMHxeHepus. PexoMOMHaHTHbIE
JHK u reHermuecku MoAM(UIMPOBAHHBIE MPOAYKTHL. lMcmonap3oBaHME  TEXHOJIOTUI
KOMITbIOTEPHOM CUMYIISLIMU U JOTIOJHEHHOM pealbHOCTH Ha OCHOBE BUPTYaJIbHOM JabopaTopuu
(pecypesr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 6. @epmenmal, 20pMoHbL.

OcHOBHbIE  TIOJOKEHUST ~ Teopud  (epMEeHTaTUBHOTO  Karanuza.  KunHeTuka
(depmeHTaTUBHBIX peakuuii. [TonsTre 06 akTuBHOM LeHTpe. O01uMe cBoicTBa: CrieU(pUIHOCTD,
TepMOIaOMIbHOCTh, OTHOmeHHWe K pH u moctopoHHuMm BemectBam. HomeHknatypa u
kinaccuukanus. XapakTepUCTHKA KJIACCOB, OT/AENbHBIE MPEICTABUTEIN  KJIACCOB.
®epMeHTHBIE ITpenapaThl B MULIEBBIX TEXHOIOTHAX. UMMOOUIM30BaHHbIE PEPMEHTHI.

OmnpeneneHure, ypoBHHM TOPMOHAJIBHOM PpETyJsLIMA, MEXAHU3M JE€HCTBHUS TOPMOHOB.
Knaccudukamuss mo XUMHUYECKONW MpPUpPOAE W MECTy CHUHTe3a. lcmonp3oBaHWE TEXHOJIOTUH
KOMITBIOTEPHOM CUMYIISLIMU U JOTIOJTHEHHOM pealbHOCTH Ha OCHOBE BUPTYaJIbHOM JabopaTopuun
(pecypcsr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru
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Paszoen 7. Bumamumnboi.

OO6mias xapakTepucTuka U Kiaccuukanuss BUTAMUHOB. Poilb BUTAMMHOB B NHUTaHUM
YeJIoBeKa. ABUTAMHUHO3bL, TUTIOBUTAMUHO3bI, TUTIEPBUTAMUHO3bL, UX TPUYUHBL. JKupopacTBOpUMbIEC U
BOJOpacTBOpUMbIE BUTaMUHBI. CTpoeHUEe U QYHKIMHU BaXXHEHUIINX BUTAMHHOB, UX y4acTHE B
obOMeHe BemniecTB. BuTamuHU3alUs NHUINEBBIX NPOAYKTOB. Mcmonap30BaHMEe TEXHOJIOTUN
KOMIIBIOTEPHON CUMYJISILIUU U IONOJTHEHHON peaIbHOCTH Ha OCHOBE BUPTYaJIbHOM J1abopaTopuu
(pecypcsr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 8. Oomen eewecme u Inepeuu.

Bunsl mpoueccoB B oOmeHne BemiecTB. JIBe CTOpOHBI MeTa0oinu3Ma — aHAOOMM3M U
KaTabom3M. OTaribl Katabonu3ma. DHeprerhka oOMeHa BerecTB. Kiaccuueckue u coBpeMeHHas
TEOPHUH OWONOTHYECKOro OKHCIeHUA. OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE MPOIECCH B
opranusMe. Pa3Butue yueHus o OMoiornueckoM okucieHuu. [IoHsATHE O TKaHEBOM JIbIXaHUU.
Teopuu A.Jl.JIaBya3we, A.H.baxa, B.W.[1Tamnaauna. Lukn TpukapOoHOBBIX KUCIOT. OKUCICHUE
nupyBata 10 aneTwi-KoA. JlpixaTenpHas nenb u ee pepmenTbl. Cunre3 AT®. DHepreTnyeckuit
0anaHC LUKIA TPUKAPOOHOBBIX KHUCIOT M TPAHCHOPTA MPOTOHOB U 3JEKTPOHOB B JIBIXATEIbHON
uenu. Mcrnonp30BaHue TEXHOJIOTHI KOMIIBIOTEPHOW CUMYJISILUU U JTOTIOJIHEHHOM pealbHOCTH Ha
OCHOBE BHpPTyaJbHOW Jsabopatopuu (pecypcel  https://orgchem.ru;  www  chemit.ru;
www.virtulab.net; XuMuxk.ru; https://pandia.ru

Pazoen 9. Oomen yenesooos.

buonornueckoe 3HaueHuwe yriaeBofoB. llepeBapuBaHue W BCAaChIBAHHME YIJIEBOJIOB B
KEITYZJ0YHO-KUIIEYHOM KaHaye. PepMEeHThI, y4acTBYIOIIME B IepeBapUBaHUM YIieBoa0B. Poib
kieTyatku. [leKTHHOBBIE BELIECTBA, MX CBOICTBA, ()epPMEHTATHUBHBIC MPEBpAIICHHS, POJIb B
MUIIEBBIX TEXHOJOTUSX U B MUTAHUM 4YesioBeKa. [lyTu ucmonp30BaHus TIIOKO3bI B OpraHU3ME:
NoAAEpKaHUE MOCTOSSHHOIO YPOBHS caxapa B KPOBM, OKUCIIEHHUE, CUHTE3 TNIMKOI'€HA U JKHUPA.
[TpoMexyTOUuHBIM OOMEH YIJIEBOAOB B OpraHax M TKaHAX. AHa’poOHBIH pacmaj yrieBOJOB.
I'mukonu3. IlocimenoBaTeabHOCTh 3TAllOB NPEBpaAllEHUWs U HUX poOJib B OpraHus3Me.
B3aumocBs3p  mporieccoB  OpokeHWsT ¥ JbIXaHUSA.  AdSpoOHBIM  pacmax  yriieBOJIOB.
[TenTo3odochaTHblil MyTh OKUCIEHHS YIJIEBOJOB M €r0 BaKHOE OMOJIOTMYECKOE 3HAYCHUE.
I'mokoneorene3. HeiporymopanpHas peryiasiust yrjiaeBojgHoro oOmeHa. Hapymenus
yraeBogHoro obmena. [‘wunornukemus. [unepriaukemus. Hcmonb3oBaHHE TEXHOJIOTUN
KOMIIBIOTEPHON CUMYJISILIUY U JIONIOJTHEHHON peaJIbHOCTH Ha OCHOBE BUPTYaJIbHOM J1abopaTopuu
(pecypcsr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Paszoen 10. Oomen nunuoos.

buonornueckoe 3Hadenwe nuUNuAoB. Dochomunuapl, X YydacTHe B TOCTPOCHUU
ouonornueckux MemOpaH. [lepeBaprBaHNe U BCachIBaHUE JIMIIUIOB B JKEITYIOYHO-KUIIIEUHOM
KaHajle. DOMyJbrupoBaHue JUNUIOB. JKeayHble KHUCIOTBI M HUX pOJb B IEepeBapUBaHUU
TUNUI0B. BHyTpukieTounslii pacman iunuaoB. OKUCICHHE MPOAYKTOB pacraja B KIIETKax
TKaHEW: OKUCIIEHUE TTUIEPHUHA U BBICIIUX XKUPHBIX KUCIOT (P-okucinenue). buocunres nunuaos
B TKaHsAX. CHHTE3 XUPHBIX KHCIOT (MAJOHOBBIM IIMKII), TPUTIUIEPUAOB, (OCOHOIUNHIOB,
KETOHOBBIX Tel M XoJjecTepuHa. Perynsiuss oOMeHa numuaoB B opraHuszMme. l[laromorus
aunuaHoro obmena. Jlumasel. JlumookcureHasa M ee pojib B IUIIEBOM MPOMBIIUIEHHOCTH.
[Iporopkanue xupoB. TOKCHYHOCTh MPOAYKTOB OKHCIEHHS XUPHBIX KHUCIOT. Mcnonb3oBaHue
TEXHOJIOTMII KOMITBIOTEPHON CHMYJISILIUU U JOTIOJHEHHON PEAIbHOCTH HAa OCHOBE BUPTYAJIbHOU
naboparopun (pecypest https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru,
https://pandia.ru

Paszoen 11. Odomen 06en1Kk06 u amuHoOKucIOM.

buonoruueckas neHHocts OenkoB. IlepeBapuBaHue O€IKOB B KETyJOUHO-KUIIEYHOM
kaHase. Ilentmnaszpl. buoxumuueckue mMponecchl B TOJCTOM — OTHENE  KUIIECYHHKA,
00e3BpeKUBaHUE TOKCUYECKUX MPOIYKTOB. BcackiBaHMe NpPOJYKTOB IEpeBapUBaHUS OEIKOB.
[Tytn npeBpaiienust aMmuHOKUCHOT. [lepBUUHbBIN CUHTE3 aMUHOKUCHOT. [IpsiMoe amMmuHUpoBaHue
U TepeaMUHHpOBaHHe. AMHHOTpaHcdepasbl. BropuuHoe oOpazoBaHHE aMUHOKUCIOT MpU
ruaponusze OenkoB. OOpazoBaHue HE OENKOBBIX a30TUCTBIX COSAMHEHMH U TYTH WX
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00e3BpekMBaHMsl (CMHTE3 MOYEBMHBI, aMHUJOB acHaparvHOBOM M TJIYTAMUHOBOM KHCIOT M
aMMOHUUHBIX coiielr). OOMeH XpoMOTIpOTEeHHOB. Paciiersienre u BcachlBaHHE XPOMOTIPOTEHHOB
U HYKJICHHOBBIX KHCJIOT B JKEIYJOYHO-KHMIIEYHOM KaHaie. Pacman rema. Pacuensenue
HYKJIGMHOBBIX KHUCJIOT B TKaHSAX opranusma. bamanc a3zora u ero pasHoBuaHoctu. OOurue
OPUHIUNBL  perymsauuu  oOmeHa OenkoB. IlpuHIMNBI  HOpMHpOBaHHS  OEIKOBOTO U
AMUHOKHUCJIOTHOTO NMUTaHUs 4yenoBeka. [laronorun o6mena 6enkoB u aMuHOKUCIOT. Hapymienue
oOMeHa mypuHOB. McHoiap30BaHUE TEXHOJOTMI KOMIIBIOTEPHOM CHUMYJSLUU M JIOTIOJTHEHHOMN
peaTbHOCTH Ha OCHOBE BHpPTyalbHOU Jaboparopuu (pecypcwl https://orgchem.ru; www
chemit.ru; wwwe.virtulab.net; XuMuxk.ru; https://pandia.ru

4.3. Pa3zgennl AMCHUININHBLI 1 BUJ 3aHSITHH

e Pasnen mucumInivHe! Jlexunn Hpaxru. | Jlaboparop. CPC Kontposms Bcero
n/m 3aHATHS 3aHATHS
1 | Begenue.TeopeTndeckue NpencTaBICHAS B 2 2 6 10
OpPTaHNYECKON W OMOIOTHUECKON XHMHUH.
2 YTIeBoJOPOIBI B UX MTPOU3BOTHEIE. 4 2 4 10
3 Kucnopozaconepskamue coeTnHEHNS. 6 4 4 14
4 | bruoopranmyeckue COeTUHECHUS. 6 4 9 19
5 | Benxu, HyKIICHHOBBIC KUCIIOTHI 2 4 8 14
6 | ®epMeHTH, TOPMOHEI 2 4 4 10
7 | Butamunsl 2 2 4 8
8 OOMeH BelecTB U SHEPTHH 2 2 8 12
9 OOMeH yTIIeBOIOB 2 4 8 14
10 | OOmeH nMUIUAOB 2 2 8 12
11 | OOMeH OeKOB M AMHHOKHUCIIOT 2 2 8 12
IIpomexyTouHas arrectanus (IK3aMeH) 9 9
Hroro: 32 32 71 9 144
5 Marpuua popMupoBaHusl KOMIETEHUMI 0 TUCIUIJIMHE
Oo6menpodeccHoHaIbLHBIC
KOMITETCHITHH Obuuee
No m.m. Paszensl, TEMBI QUCIIMILIAHEL KOJIMYECTBO
OIK1 OIK-2 KOMITETEHIINI
1 BBenenue.  Teoperuueckwe — NpeACTaBICHHS B + 2
OpraHUYeCcKOl ¥ OMOJOTHYECKOM XUMHUH.
2 YTJ1€B0I0PO/IbI U UX MPOU3BOJIHBIE. + 2
3 Kucnopocoepxaline COeMHEHNUSI. + + 3
4 Broopranmyueckue coeTMHEHUSI. + + 3
5 Benkun, HyKJIEHHOBBIE KHCIOTHI + + 3
6 ®DepMeHTHI, TOPMOHEI + + 3
7 BurtaMuHbI + + 3
8 OOMeH BeIeCTB U SHEPTHH + + 3
9 OOMeH YTTIeBOJIOB + + 3
10 OOMeEH TUIUI0B + + 3
11 OOMeH 0eIKOB ¥ aMHUHOKHCIIOT + + 3

6 OOpa3oBare/ibHbIE TEXHOJOTHH

OO0beM ayIUTOPHBIX 3aHATHH Bcero 64 4YacoB, B T.4. JIEKIUH - 32 daca, JabopaTOpHbBIE
paboTsl - 32 yaca.

16 vacoB (25%) — 3aHATHII B MHTEPAKTHBHBIX (opMax OT 00beMa ayIMTOPHBIX 3aHSTHI.

Bup 3anstus Hcnons3yemble MHTEpAKTUBHBIE KonuuectBo
Cemectp HanmvenoBanme TeMbl
(JI, 13, JIP) 00pa3oBaTeNbHbIE TEXHOJIOTHH 4acoB
CuTyanMoHHBIE 3a/1a9H(«MO3TOBOH
Paznenenune " OYHCTKa .
2 JIP HITYpM» C HcIois30BaHreM Miro, 2
OpTraHNY€CKNX BECIICCTB.
Zoom)
P YTrneBosl. Jenosas urpa (paboTta ¢ UHTEpPHET- 2
2 pecypcamu Google, You Tube,
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npesenTaus Power Point)

MakpoHyTpUEHTBI TIHIIEBOTO
CBIPBS (OCIIKH, JKHPHI, YTIEBOIbI).

[pobnemuas nexius(TeXHOIOTHs
«IIEPEBEPHYTHIN KIIACCH C
HCIIOJIB30BaHueM Z00m,

Mentimeter)

JIP

DepMeHTHI

HccnenoBaTensckas padbora

ucnois3osanreM Miro, Zoom)

(«MO3TOBOH IITYpM» C 2

JIP

Buramuast

HccnenoBatensckas padbora

ucnosb3osanueM Miro, Zoom)

(«MO3TOBOH IITYPM» C 2

JInnuael 1 UX 0OMeH

[Tpobaemuast geKiys (TEXHOIOTHS
«IIepPEeBEPHYTHII KJIacc» C
UCIoib30BaHueM Z00M,

Mentimeter)

VYraeBoapl U UX o0MeH

[Mpo6nemuas neKius(TeXHONIOTHS
«TIePEeBEPHYTHIHN KJIacc» C
UCIoNb30BaHueM Z00M,

Mentimeter)

Benku u ux ooMeH

[TpoGnemuas geKus (TEXHOIOTHUS
«IEPEBEPHYTHIH KIIacc» ¢
UCTIONBb30BaHUEM Z00M,

Mentimeter)

HUTOIro
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7 Y4eOHO-MeTOoaMYeCKOE OOecleYeHue CaMOCTOATEIbHON padoThl CTYJAEHTOB.
ycreBaeMoCTH,

OuneHoYHbBIE

cpeacTBa ISl TeKyUIero

KOHTPOJIS

HpOMe)KyTO‘IHOi/'I aTTeCTAallMi 110 U TOIraM OCBOCHHUA NUCIHUILIJIMHbBI

7.1 Buanbl caMocTOsSITEILHOI paﬁoTLI, NMOPAAOK HX BBIIMMOJHCHUSA U KOHTPOJIHA

Ne Pasnen (rema) Buasr CPC Hopsanok Bbinonanennss CPC Meron
n/m AACHHILTHHBI KOHTPOJIst
1 | Beenenue. IToaroroBka Pabota ¢ JIEKIIMOHHBIM MaTepHajoM, | YCTHBIH  OmpocC,
Teopetnueckue KOHTPOJIbHOU OCHOBHOM U JIOTIOJIHUTENIbHOW | KOHTPOJIbHAs
MIpeICTaBICHUS B| pabore JIUTEPATYPOH, WHTEpHET- | paboTa,
OpraHNYeCKO u pecypcamu(Gooqgle, You Tube, Power | rectupoBanue B
OUOTIOTHIECKON XUMUH. Point) cucreme Moodle
2 VYrnesogopoael u ux | [loaroroBka Kk | Pabota ¢ JEKIMOHHBIM MaTepwajoM, | YCTHBIH  ompoc,
TIPOU3BOTHEIE. KOHTPOJBHOH OCHOBHOI u JIOTIOJTHUTEIHHON | KOHTPOJBbHAS
paborte, JTUTEPATypOH, HHTEpHET-pecypcamu, | paboTa,
MTOJITOTOBKA K | moarotoBka ordera mo JIP (BupTyanpHas | TECTHpOBaHHE B
J1a00paTOPHOI naboparopusi, 00CyxaeHue, BbIBOABI ¢ | cucteme Moodle
pabote UCTIOJIB30BaHHEM HHCTpyMeHTa Miro)
3 | Kucnopoaconepxaiue | I[ToarotoBka Kk | Pabota ¢ JeKUMOHHBIM MarepuajioM, | YCTHBIH  ompoc,
COEIMHEHUS. KOHTPOJIbHOU OCHOBHOM U JIONIOJIHUTENIbHON | KOHTPOJIbHAs
pabore, JIUTEPATYPOH, WHTEpHET-pecypcamu, | paboTa,
TOATOTOBKA K | moarotoBka ordera mo JIP (BupTyaibHasi | TECTUpOBaHHE B
nabopaTopHOi naboparopusi, 00cyxjaeHue, BbBOAbI C | cucteme Moodle
pabote HCTIOJIb30BaHUEM HHCTpYMeHTa Miro)
4 buoopranunueckue I[oxrotoBka k JIP, | PaboTa ¢ JIEKIMOHHBIM MaTepUaOM, | YCTHBIH  OIpOC,
COEIMHEHUSI. MOATOTOBKA K | OCHOBHOI u JIOTIOJTHUTEIIFHON | KOHTPOJIbHAS
KOHTPOJBHOH JTUTEPATypPOH, HHTEpHET-pecypcamu, | paboTa,
paborte, moJroToBka ordera mo JIP (BupTyaibHas | TECTHPOBaHHE B
MOATOTOBKA K | maboparopusi, oOcyxmeHHe, BbIBOmBI ¢ | cucteme Moodle
JIEJI0BOI1 Urpe HCTIOJIb30BaHUEM HHCTpYMeHTa Miro)




5 HykJenHoBble | [ToxroroBka PaGora c JIeKIMOHHBIM MarepualioM, | YCTHBIH  ompoc,
KHCJIOTBI KOHTPOJIbHOI OCHOBHOH u JIOTIOJTHUTEIBHON | KOHTPOJIbHAS
paborte, JIUTEPATYPOH, HHTEpHET-pecypcamu, | paboTa,
MIOJTOTOBKA noAroroBka otdera mo JIP (BupTyanbHas | TECTHpOBAaHHE B
11a60paTOpHOH nmaboparopusi, o0CyxkmeHHe, BbIBOmBI ¢ | cucteme Moodle
pabote HCTIOJb30BaHUEeM HHCTpyMeHTa Miro)

6 | depMeHTHI, TOPMOHBI IToaroroBka Pabora ¢ JEKIMOHHBIM MaTepwaioM, | YCTHBI  ompoc,
KOHTPOJIbHOM OCHOBHOH u JIOTIOJTHUTEJIBHON | KOHTPOJIbHAS
pabore, JIUTEPATypOH, MHTEpHET-pecypcamH, | pabora,
MIOJITOTOBKA noAroroBka otuera mno JIP (BupTyanbHas | TecTUpOBaHHE B
nabopaTtopHoOi naboparopusi, o0cyxmeHue, BbIBOmbl ¢ | cucteme Moodle
pabore UCIIOJIb30BaHHEM MHCTpyMeHTa Miro)

7 | Butamunsl IToaroroska Pabota ¢ JIEKIMOHHBIM MaTepHajioM, | YCTHBIH  OmpocC,
KOHTPOJIbHOM OCHOBHOH u JIOTIOJTHUTEJIBHON | KOHTPOJIbHAS
paborte, JTUTEPATypPO, HHTEpHET-pecypcamu, | paboTa,
MIOJTOTOBKA noAroroBka otdera mo JIP (BupTyanbHas | TECTHpOBAaHHE B
11a60paTOpHOH nmaboparopusi, o0cCyxkmeHHe, BbBOmBI ¢ | cucteme Moodle
pabote HCTIOJBb30BaHUEeM HHCTpyMeHTa Miro)

8 Bemects u | [logroroska PaGora ¢ JIEKIMOHHBIM MaTepHalioM, | YCTHBIH  Ompoc,

SHEPIUU KOHTPOJIbHOU OCHOBHOM U JIONOJIHUTENIbHON | KOHTPOJIbHAs
pabore, JIUTEPATYPOH, WHTEpHET-pecypcamMu, | paboTa,
MOATOTOBKA noaroroeka otdera mo JIP(Google, You | tectupoBanue B
11a60paTOPHOA Tube, Power Point) cucreme Moodle
pabore

9 | OOMeH yriIeBoa0B IMoxrotoska Pabota ¢ JIGKIIMOHHBIM MaTepHajoM, | YCTHBIH  Ompoc,
KOHTPOJIbHOH OCHOBHOH u JOTIOJTHUTEIBHON | KOHTPOJIbHAS
pabore, JIUTEPATypOH, HHTEpHET-pecypcamy, | pabora,
MIOJTOTOBKA noaroroBka oruera mo JIP (Google, You | tectupoBaHue B
11abopaTopHOiA Tube, Power Point, Bupryanbhas | cucreme Moodle
pabote nmabopaTopus, OOCYXIEHHUE, BBIBOIBI C

HCIIONB30BaHHEM HHCTpYMeHTa Miro))

10 | OOMeH TUIUIOB ITonroroska Pabora ¢ JEKIMOHHBIM MaTepwaioM, | YCTHBIH  Ompoc,
KOHTPOJIBHOHI OCHOBHOH 51 JIOTIOJIHUTEIIbHOU | KOHTPOJIbHAs
pabore, JIUTEPATYPOH, WHTEpHET-pecypcamu, | paboTa,
MO/ITOTOBKA noaroroBka ordeta mo JIP (Google, You | tectupoBanue B
nabopaTropHOi Tube, Power Point, BupryamsHas | cucreme Moodle
pabote nabopaTopusi, OOCYXJIECHHE, BBIBOIBI C

HCII0JIB30BAHHEM HHCTpyMeHTa Miro))

11 oenkoB  u | Iloaroroska Pabora ¢ JEKIMOHHBEIM MaTepwaioM, | YCTHBIH  Ompoc,
AMHHOKHCIIOT KOHTPOJIbHOH OCHOBHOM u JIOTIOJTHUTEIBHON | KOHTPOJIbHAS

pabore, JIUTEPATypOH, HWHTEpHET-pecypcamy, | pabora,
MIOJITOTOBKA noaroroeka ordera mo JIP (Google, You | tectupoBaHue B
11ab0paTopHOiA Tube, Power Point, BupryansHas | cucreme Moodle
pabote nmabopaTopus, OOCYXJEHHUE, BBIBOIBI C

HCIIO0JIB30BAHHEM HHCTpYMeHTa Miro))

7.2 KoHTpoOJIbHBIE BONT

DOCHI JUISI CAMONPOBEPKH

Pasnen (Tema)
AUCHUTTHHBI

KoHTpoJibHBIC BOIIPOCHI IS CAMONIPOBEPKH

Beenenue. Teoperuueckue
MPEACTAaBICHUSA B
OpraHu4yecKou 51
OMOJIOTUIECKONH XUMHHU.

1. Mcropus pa3BUTHS OPTaHNYECKOW XMMHUH KaK CaMOCTOATEIbHON HAYKH.
2. Teopust XuMH4eCcKOTO CTpoeHUs bytineposa.

3. Tumbel XUMHYECKUX CBSI3€H B OPTaHUYECKUX COCTUHEHUSX.

4. Kmaccuukanus XMMHYECKUX PEeaKIIHH.

5. Homenxuatypa opraandeckux coenunenuit (MIOITAK).

YraeBoaopoabl " uX
MIPOU3BOIHBIE.

1.D7exTpOHHOE CTPOSHUE aTOMa YTIIepo/1a, BUABI THOPUIN3AIIHNH.
2. [ToHsATHE O TOMOJIOTHYECKHX PSNIaX YTICBOIOPOIOB.

3. Buzbl H30MepHUH B OPTaHUYECKHUX COCIMHCHUSX.

4. T'anoreHonpOn3BOIHBIC YTIIEBOIOPOIOB.
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5.A30Tcoaep>1<amne OpraHUYCCKUC COCAUHCHUS (HI/ITpOCOGILI/IHGHI/IH, aMUHBI,

AMHUHOKHCIIOTBI).
Kucnopoaconepxarue 1. OcoGEeHHOCTH JIEKTPOHHOTO CTPOCHHMSI aTOMa KHUCJIOPOa.
COEIMHEHHUS 2. Kiraccngukanus THIpOKCHCOSTMHECHUH.

3. Kiraccugukanus kapOOHIIBHBIX COSTUHEHUI.
4.0co0eHHOCTH 3JIEKTPOHHOTO CTPOCHUS KapOOKCHIHLHON TPYTITIEL.
5. Knmaccudukarms kapOOHOBBIX KHCIIOT.

. DTIOKCHCOeTUHEHMS: 0OCOOCHHOCTH CTPOCHHUS.

. Kimaccudukanus cinoxHbeix 3upos.

IlonsiTue 0 HEUTPAJBHBIX JUIHAIAX.
Oco0EHHOCTH CTPOCHHUS MOJISIPHBIX JIUITUIOB.
CyuHocTh nporecca NporopKaHus JUMUAOB.

BHOOpFaHI/I‘IeCKI/Ie
COCAVHCHMUA.

Knaccudukamus yrieBooB.
Vri1eBoabl MOJIOKA.
Knaccudukamus 6eIKoB.
BenkoBble KOMIIOHEHTHI MOJIOKA.

6
7
1
2
3
4. JlunupaHble KOMIIOHEHTH MOJIOKA.
5
6
7
8
1.

Benxwu, HYKJICHHOBBIC OM3UKO-XUMHUYECKUE CBOMCTBA OEmKoB: aM(pOTepHOCTh U Oy(epHOCTS;
KHCIIOTHI pactBopuMocTh, MOT, (hakTophl MOHMXKAIOIINE PacTBOPUMOCTD; KOJUIOWIHBIC
CBOWCTBA.

Hyxmeonporennsl. Hyknennoseie kucnorel (HK), ¢ysxumm, cocras JHK u
PHK: a3oTucTble OCHOBaHUS, HYKJICO3HJBl, HYKJICOTUABI, CTPOEHHE U pPOJb
AMO, A1, ATO.

Ilepsuunas crpyxrypa JHK u PHK, BTopuunas crpyxrypa JJHK u PHK, tumnst
PHK, ux ponp B GuocuHTe3e Oernka.

buocunte3 ITHK — pemnmukanus. Penaparmms JTHK.

IIponecc Tpanckpunuuu — cuaTe3 MaTpuunoit PHK.

BrocnnTes 6enkoB. Pubocomsl u mpouece TpaHcmAnuy. I[locTTpaHCIAIMOHHAS
MoauduKanys 1 GopMIPOBaHIE OEITKOBON MOJICKYIEI.

N

w

o oA

DepMeHTBI, TOPMOHBI 1. OnpeneneHne u XUMHIECKas MPUPoAa GepMEHTOB (IIPOCTHIE U CIOXKHBIC).
2. Tpu cramum QepMeHTaTHBHOrO Karanm3a. Cxema B3aUMOICHCTBHA C
cybcerpaTtom: Teopun Oumepa u Konurenna.
3. CsoiictBa (epMeHTOB: cHenuPpUIHOCTh IEHCTBHS, OTHOIIEHHe K pH,
TeMIIepaType, HIOCTOPOHHUM BEIIECTBAM.
4. Howmenkiatypa W  KiIacCHHUKAIHS (hepMeHTOB: OKCHUJIOpENYKTa3bl,
TpaHcdepasbl, TUIPOJIa3bl, JTHa3bl, H30Mepasbl, JIUra3bl.
5. Kodepmentsr HAJ], HAZI®; cTpoeHue 1 akTUBHBIN LIEHTP.
6. KodepmeHT A: cTpoeHHE U aKTHBHBIN IIEHTP.
7. Omnpenenenue ropMoHOB. CxeMa HEPBHO-TOPMOHAIBLHON perynsuuu. Poub
TOPMOHOB THIIOTaNaMyca.
8. Kiaccuukanuss ropMOHOB IO XMMHYECKOHW NPHUPOAE W MEXaHHW3M JEHCTBHS
TOPMOHOB.
9. Xapakrepucruka TropMOHOB runodusza. MxX XuMmudeckas TpHpPoIA H
OKa3bIBaeMbIH 3 (heKT.
10. XapakrepucTika TOPMOHOB IINTOBHUIHOM JK€JIE3bI U MapallUTOBHIHBIX JKEle3.
Wx xuMudeckas IpUpoaa U OKa3bIBaeMbIH 3 HeKT.
11. XapakTepucTrKa TOPMOHOB MOJKETYJOYHOM kene3bl. X Xxumudeckas mpupoaa
U OKa3bIBAEMBI dPPEKT.
12. Xapakrepuctuka ropMOHOB MO3IOBOI'O M KOPKOBOT'O CJIOSI HAAMOYSYHHUKOB. X
XMMHUUECKasi IPUPOJIa U OKa3bIBaeMBbIi 2 HeEKT.
13. Xapakrepuctuka TIOJIOBBIX TOPMOHOB. MX XuMHuueckas npupoga u
OKa3bIBaeMBbIi 3P PeKT.
14. Xapakrepuctuka TOpMOHONOAOOHBIX coequHeHNH. X Xumudeckas npupoja u
OKa3bIBaeMBbIi 23 PeKT.

Burtamunbt 1. Ompenenenne, oOmue  CBOMCTBA  BHUTaMHMHOB, WX  KJIacCH(UKaIus.
AHTHBUTaMUHBI.

Crpoenue, Onostornueckast yHKIHS; aBUTAMUHO3 M ICTOYHUKHA BUTAMHHOB:
Burtamun A (anTuKCEpO(TATBMUYECKHUNA; PETHHOI)

Buramun [l (aHTHpaxUTHYECKHN; KaTbITUPEPOIT)

Buramun E (anTHCTEpUIBHBIN; TOKO]EpOIT)

Buramus F (moTMHEHACHIIIICHHBIE KUCIIOTHI)

Buramus K (anTHTEMOpparmueckuii; GUmioXmHOH)

Buramue B, (aHTHHEBPUTHBIN; THAMUH)

N~ wWN
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9.

Buramun B, (pubodnasun)

10. ButamuHB3 (MaHTOTEHOBAS KMCIIOTA)

11. ButamunBs (anTHIIEIIaArpMYECKHIA; HHKOTHHAMILT)

12. Buramus Bg (agepMuH; THPHIOKCIH)

13. Buramus By (hommeBast kucnora)

14. Butamun B, (aHTHAaHEMUYECKHIA; KOOATTAMUH)

15. Buramus C (aHTHIMTOTHBIH; aCKOPOMHOBAS KUCIIOTA).

OOMeH BeecTB U SHEPTHH

1.

2.

3.

4.

5.

IlonsTne oOmeHa BemecTB. Buabl mporeccoB, KOTOpBIE OH BKIIOYACT.
XapakTepHuCTHKa MOHATUH aHA00IN3M U KaTaboJIu3M.

Oranbl kaTaOonu3ma. OHepreTHKa >KMBOTO OpraHusma. Makpospruueckue
COEJIMHEHHS U MaKpO3PTUIeCKHe CBSI3H.

buonorunueckoe oxuciaenue. Omnpenenenue. Kiaccuueckue M coBpeMeHHas
TEOPUH OHOJIOTMYECKOTO OKHCIICHHSI.

Monstne UTK (umkn Kpebca). buomornmueckas ponb W 3HepreTuyeckas
LEHHOCTH 3TOTo mporecca. Cxemsl nmpespamenuii B LITK.

JlpIxaTenpHas 1enb U ee (PepPMEHTHI.

OOMeH yTIeBOIOB

1.

CocTaB M CTpOeHHE MOHO- , OU- W IoimcaxapunoB. IlepeBapuBanue u
BCACBIBAHHE YIVICBOAOB B JKENYAOYHO-KUIICYHOM KaHaiue. Poyib KIeTYaTKH.
[TyTH HCTIONB30BaHUS TITIOKO3BI.

KoHIeHTpanys yrieBooB B KPOBH U €€ PEryJIslus: poib IL.H.C., SHIOKPUHHBIX
Kees, NeYCHH.

CuHre3 rivkoresa (2 sramna).

AHa3poOHOE OKHCIeHue yriaeBojoB. Immkorenonus. I'mmxomus (3 atama).
DHepreTryeckas LEeHHOCTh U OMOJIOrnYecKast poJib aHA9POOHOTO OKUCIICHUS.
AnpobHoe okucnenue yrieBogoB. [lukn Kpebca. DHepreTuueckasi 1eHHOCTD,
OMOJIOrUYecKast poJib, CXOJCTBA U PA3IMYHs C aHAIPOOHBIM OKHCIICHUEM.
[enrozodocoarabrit mukn (IIDPL). IIpomykrer I[IOIl, mocrymatomme B
rIHKoNH3. brosormyeckas pob.

[Tatonorus yriaeBogHOro oOMeHa.

OOMEH TUIHIO0B

CocraB n CTpoeHHE HEHTPANBHBIX JHUIHIOB U (GochonunuaoB. buomornaeckoe
3HaueHHWe JMnuaoB. IlepeBapuBaHWe M BCACBHIBAHHE B KEITYIOYHO-KHIICTHOM
TpakTe. PoNb )KEITIHBIX KHCIIOT.

Pacnman munmmo B Tkamsax. Okwucinenme rmnepuHa u BXKK (mmkn Krooma-
Jlunena).

BuocunTes nununos B TkaHax. Cuate3 BXKK (1uxi MaoHOBOH KHCIIOTHI).
CuHTe3 TpUrITUIEPUAOB U (HOCHOINUIHUIOB B TKAHIX.

CuHTE3 KETOHOBBIX TeJ U XOJIECTEPHHA.

Perymauus o6MeHa TUIHIOB.

Hapymenust aunuaHoro ooOMeHa.

OOmen OEIIKOB
aMHHOKHCIIOT

n

plwo o s

[lepeBaprBanre W BcacblBaHHE OEJKOB B IKEIyJ0YHO-KHIIEYHOM KaHaJe.

OcobeHHOCTH TIepeBaprBaHie OEIKOB Y KBaUHBIX )KHUBOTHBIX.

Broxumuueckue mporeccsl B TOJICTOM OTAENE KUIIeYHUKA. [ HueHne OeskoB 1

ITyTH €ro 00e3BpeXXNBaHMS IPOAYKTOB paciaja.

Pacag GenmkoB 10 aMHHOKHCIIOT B TKaHsX. [lyTm pacmajga aMHHOKHCIOT IO

KOHEYHBIX MPOJYKTOB (JIe3aMUHUPOBaHKE, AEKapOOKCHIIMPOBAaHHE, pacmal

YTJIEPOTHOTO CKENeTa).

OO0pa3zoBaHne HEOETKOBBIX a30THCTHIX coenuHeHuid. CHHTE3 MOYEBUHBI

(OPHUTHHOBBIH ITMKJI) U APYTHE MTyTH 00€3BPEKUBAHUSI aMMHUAKa.

Perymauus u HapymeHus oOMeHa O€JIKOB M aMHHOKHCIIOT. banaHnc a3ora u ero
Pa3HOBHHOCTH.

7.3 Bonpochl AJ1sl IK3aMeHa

Bomnpocsl

CIEAYIOLIErO MEPEUHS:
1. Knaccudukanus XUuMHUECKUX PEAKITHIA.
2. OCHOBHBIE BUJbI XHM.CBS31 B OPTaHUUYECKUX COCAUHEHUSIX. DJIEKTPOHHOE CTPOCHHE
YIIEPOJAHOTO aTOMa, BUABI THOPUAU3AINY, CUTMa- U TTH-CBSI3H.
3. OCHOBHBIE TOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOCHHUSI OPTaHWYECKUX COEIUHEHUMN

AM. Bbyrneposa. [Ipumepsl.

IJIL IPOBCACHUA HpOMeXCYTOQHOﬁ arTeCTallu TIMPEACTaBJICHBI B BHUIC
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4.YTIneBofopoabl. AJKAHBI COCTaB, CTPOGHHE, Sp° -THOPHIM3AINSA, H30MEPH,
nosydeHue. CBONCTB: PEAaKUUM 3aMELICHHMS HAa IpPUMEPE TaJOreHUpPOBaHMs, HUTPOBAHMI,
Cynb(HOXIIOPUPOBAHUS, OKUCIICHHUS.

5. VrneBogopombl. AJIKEHBL COCTaB, CTPOGHHE, Sp° -THOPHAM3ANS, H30MEPH,
nonyuenue. Ilpupoma nBoitHON  cBsa3u. CBolicTBa: TMIPUPOBAHUE, TaJIOUAMPOBAHUE,
THJIPOTraJIOreHUPOBaHuUe, rUuaparanus, npaBuio MapkoBHUKOBA, nepekucHbli 3¢ dext Kapama.
Peakuusa nonumepusanuu.

6. AJIKQIMCHBI: COCTaB, CTPOCHHE,M30MEpHs, Sp° -THOPHIM3AIMs. ANKajHeHBl C
COMNpPSKEHHBIMU, KyMYJIMPOBaHHBIMH, W30JUPOBAaHHBIMU CBA3sIMU. HarypanbHblid, CHH-
TETUYECKMM  Kaydykd,  npumepbl.  CBOHCTBa:  I'MIPUPOBaHUE,  TaJOrCHUPOBAHUE,
TUIPOrajioreHUPOBaHUE, TUEHOBBIN CUHTES.

7. VYraeBomopoabl. AJIKHHBL: COCTaB, CTPOEHHUE, Sp -TUOpuAM3aLUs, H30MEpHs,
nonyuenue. Ilpupona TpoiiHoM cBszu. CBoiicTBa: THAPUPOBAHME, TAJIOT€HUPOBAHUE,
TUAPOTaJIOr€HUPOBAaHUE, THApAaTallds; IPUCOCOUHEHHE CIUPTOB, OPraHUYECKUX KHCIIOT;
peaxkuus 3aMeLICHMUS. .

8. ApOMaTHUECKHE YIIeBOIOPOIBL: COCTAB, CTPOCHHE, M30MEpPHs, Sp° -THOPHIM3ALNS,
[oJlyueHUue. ApPOMAaTUYHOCTh XUMHUYECKOM cCBsA3u. CBOMCTBAa: 3aMeEIllEeHUE, NPUCOECTUHEHHE,
okucnenue. IlpaBuna 3amemienus B kojblie OeH3o01a. MloHOOOMEHHBIE CMOIIBI, IPUMEHEHHE B
MOJIOYHOH MPOMBINUIEHHOCTH. MHOTOSIEpHBIC apeHbl: KIacCU(UKAIHSL.

9. T'ajoreHompou3BOJHBIC YIJIEBOJOPOJOB: COCTaB, CTPOCHHUE, MOIydeHue. Peakuuu
3aMelleHus], SITUMUHUPOBAHUSL.

10. T'mapoxcucoenunenus. AnkaHoinbl. CocTaB, CTpOEHHE, H30MEpHs, HOIyUYECHHE.
CBoiicTBa: 3NEKTPOHHOE CTPOCHHE (PYHKIMOHAIBHOM TPYIIIBI, aCCOLMATHI, BOAOPOIHAS CBS3b,
aM(pOTepHOCTh, JAeruapatanus (BHYTpH-, MEXMOJIEKYIApHast), ATepUPHUKALMs, OKUCICHHUE
(nepBUYHBIN, BTOPUYHBIH, TPETUUHBIH).

11. HenacsbliienHsle cnuptThl. AjnkeHodbl. IIpocTble, cioxHble 3(pHUpPbl BUHUIOBOIO
CIUPTa, peaKLMsl OJIUMEPU3aALIUU.

12.  MHoroaromHble  CHOUpPTHL.  [JMKOIM, TIJUIEpUHBI:  OOpa3oBaHME  MOHO-,
TU(QYHKIMOHATBHBIX TPOU3BOIHBIX, BHYTPH-, MEXXMOJICKYJISIpHAS IeTUpaTAIHsI, OKHCIICHHE.

13. ®enonsl. CocraB, cTpoeHue, u3omepusi, noiaydeHue. CBOWCTBA: O OKCUTPYIIIE, IO
OEH30JIbHOMY KOJIbIly, [0 aJKUJIbHOMY paaukany. [IByXaToMmHble, TpexaTOMHbIE (DEHOJIBI.
HadToms!.

14. TIpocteie 3¢puprl. CocTaB, cTpoeHue, MeTamepusi, oiayyeHue. CBoicTBa: peakuus ¢
HaTpUeM, HOJOBOJOPOJOM, CEpPHOM KHUCIOTOH, OOpa3oBaHME OKCOHUEBBIX COEIMHEHUH,
OKHCIICHHE.

15. Opranunueckue okucu. CocrtaB, cTpoeHue, noiaydeHue. CBoicTBa: MpUCOETUHEHHE
BOJIOPOJia, BOJBI, CIIUPTA, aMMHUAKa, CEPOBOIOPOA, CUHUIBHON KUCJIOThI, KAPOOHOBBIX KHUCIIOT,
MOJINMEPU3ALUSL.

16. Oxcocoenuuenns. Coctas, CTpOeHUE, H30MEPHSI, OTyYeHHE. DIIEKTPOHHOE CTPOSHHE
¢ynkunoHanbHOM rpynmnbl.  CBoiicTBa 1O OKCOTpyINme M pajuKalaMm: THAPUPOBaHMUE,
rupaTanys, TpUCcCOeINHEHNE CHUHMJIBHOM KHCIIOTHI, TMJpOCYAb(uTa HATpUs, aMMHUaKa U €ro
NPOM3BOJIHBIX, MAarHUHrajgoOreHalKujIoB, CIMPTOB, TaJOreHUI0B (ocdopa, TaloOreHos,
anbJl0JIbHAs, KPOTOHOBas KoHJeHcauus. HempenenbHble, apomMaTHyecKUe OKCOCOEAMHEHHUS:
0COOEHHOCTH XUMHUECKOTO MOBEICHMS.

17. JIwanmpnmeruasi, paukeroHel. CocTaB, cTpoeHHe, moaydeHune. (OcobeHHOCTH
XUMHYECKOI0 NOBeNeHUs. J(naleTui, aleTonH.

18. KapOonoBbie kucioThl. Kiaccudukanws, 3JIeKTpOHHOE CTPOCHUE KapOOKCHILHOU
rpynnsl. [IpenenbHble 0HOOCHOBHBIE KUCIIOTHI: COJH, CIIOKHBIE 3(UpPHI, raJouJaHTUAPUIbI,
AQHTUJIPUIBI,  aMHJbl, HUTPWIbI, TAJOUAMPOBAHHME B  YIVIEBOJOPOJHOM  pajuKale,
NeKapOOKCUIIMpPOBAaHUE, OKUclIeHue. MypaBbUHAsA, YKCYCHas, MaclisHas, KalpoHOBas.
[Tony4yenue, npuMeHEHUE.
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19. HenacslienHnsle KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH XMMHMYECKOTO IOBEICHUS:
peaKknuy 10 KHUCJIOTHOW Tpymme, 10 JBOWHON CBs3M (IPHCOCOUWHEHWE, OKHCIICHHE,
nojguMepusanus). AKpUiIoBas, METaKpWIOBas, KPOTOHOBAs, BUHMUIYKCYCHas, COpPOMHOBAas.
[Tonmyuenue, npuMeHEHHE.

20. Apomarmveckue KapOOHOBBIE KUCIOTBHI. OCOOCHHOCTH XMMHYECKOTO ITOBEICHUS:
peakuu MO KHUCIOTHOM rpymme, Mo apoMaTHUYecKoMy Koiblly. beH3oiiHas, (QeHuTyKcycHasl.
ITony4yenue, npumMeHeHueE.

21. JIByxocHOBHbIE KapOOHOBBIE KHCIOThl. OCOOEHHOCTH XUMHUYECKOIO MOBEACHUS: IBa
psiza NpoU3BOJIHBIX, OTHOILIEHUE K HarpeBaHuto. ll{aBeneBas, MaoHOBas1, SHTapHasl, INIyTapoBas,
aaunuHoBas. CHHTE3bI ¢ yYaCTHEM MaJIOHOBOTO 3(upa, NoJydyeHHe HalJIoOHa.

22. JIByXOCHOBHBIE apOMaTW4YeCKHe KHUCIOTHl. DTajeBble KHUCIOTHI, CBOWCTBA IIO
KHUCJIOTHBIM TIpynnaM, mo O0eH3ojibHOMY Koiiblly. [lonydenue, npumeHeHue: riunepodraieBbie
CMOIJIBI, JJaBCaH.

23. Crnuprokuciotel. Ontudeckas u3zomepus. CBOWCTBA MO KUCIOTHOW TPYIINE: COJIH,
3(UPHI, TATOUAAHTHIPUIB], AHTHIIPUIBL; IO COMPTOBOMY THAPOKCHITY: 3aMEIICHUE, OKUCIICHHE,
OTHOINICHHE K HarpeBaHuio. MoyiouHasi, BUHHAs, BUHOTpaHas, A10104YHasl, TMMOHHAs, TajjioBas,
JqurajuioBas, canuuuionas. [lonyuenue, npuMeHeHue.

24. Okcokucnotbl. OCOOEHHOCTH XMMHYECKOTO MOBECHHS: PEAKIIUHU M0 KapOOKCUIBLHOM
U KapOoHWIBbHOU Tpymme. [IupoBuHOTpamHas, alleTOyKCyCHas, maBesieBoykcycHas. [lomyuenmue,
MIPUMEHEHUE.

25. Cnoxubie »¢upsl. CrpoeHue, TMOIYYCHHE, CBOMCTBA: THIPOIU3 MICIOYHOM,
KHUCTIOTHBIN , THIPUPOBAHUE, aMMOHOIU3, TiepedTepudukaus ( aIKoroyius3, auaoians ).

26. Jlumupel. Ctpoenue. OcCoOEHHOCTH >KHPHOKHCIIOTHOTO COCTaBa PACTHUTEILHOTO,
YKUBOTHOT'O, MOJIOUHOTO KUPOB. bruonoruyeckas ieHHOCTb.

27. OU3UKO-XMMUYECKHE KOHCTAHTHI XHPOB: TEeMIepaTypa IUIABJICHHS, 3aCTHIBAHMS,
KHCIIOTHOE YHCIIO, HOJHOE YHCIIO, YHUCIO OMBUIeHHs, uucio Peiixepra-Meliccns, 4ucio
[Tonencke. Onpenenenue, ypaBHEHUE peakluy, IPAaKTUYECKOE Ha3HAUEHUE.

28. Texuuueckas mepepaboTKa: cajomac, >KUIKOE, TBEpAOe MBLIO, MOIOIIEE JeUCTBUE
MbLIa, CHHTETUYECKHE MOIOIIHNE CPECTBA, ofu(a, "BeIchIXaromume" Macia.

29. Ilporopkanue: TUAPOIUTHYECKOE, OKHUCIUTEIbHOE. IIpoOKCHAAHTBI, MeXaHU3M
JeHCTBUs. 3aluTa OT MPOTrOpKaHusi. AHTHOKCHUIAHTHI, MEXaHU3M JCHCTBUSI.

30. Bocka pacTUTeNBbHOTO M KMBOTHOTO MpoucxoxaeHus. Coctas, OMoIOrHuecKas pob,
IIPUMEHEHUE.

31. dochomunuasl: cocTaB, CTPOEHHUE, TMAPOIU3, OMOJOTHYECKass POJib, MPUMEHEHHE.
Kedanun, nenutun, hocharununceput, pochaTruananHo3ut, CHUHTOMUEITIH, [IEPeOPO3UIL.

32. CtepHHBI: cOCTaB, CTpOEHHE, OMOIOTHYecKas POlb, IPUMEHEHNE. XO0JIEeCTEpHUH.

33. YraneBoasl. Knaccudukarys. MOHO3bI: OKHCIICHHE, BOCCTAHOBJICHHE, TPUCOCAMHCHIE
CUHWIBHON KHCIIOTBI, PEaKkIusi C THUIPOKCHIAMUHOM, (QEHHITHAPA3UHOM, ACTUApATAIUS C
HUKIU3aluel, alKWIMpoBaHHWe, aliiivpoBaHue, snuMepusauus. [lomydeHue, npumeHeHUe,
O6uonornyeckas ponb. KapOonunbHasg(®Pumep), mnomyaueranbHas (Kommm-  Tonenc),
nukiaudeckass (Xeyopsc), (GopMbl MOHO3. MeToIbl KaueCTBEHHOTO U KOJWYECTBEHHOI'O
OTIpe/ieNIeHus allbJ103, KeTo3. [ TUIIepHHOBBIN abIeru, TMOKCHAlleTOH, pubo3a, 1e30kcupedosa,
[III0K03a, PPYKTO3a, ralakTo3a, MaHHO3a.

34. buoszel. Knaccudukamnus. CBoiicTBa MO aJbJETWAHON TIpymie, MO CIUPTOBBIM
TUApOKCHIIaM. MeTo/1bl KaYeCTBEHHOI'O M KOJIMYECTBEHHOT'O ONpeIeIeHNs, TuApon3.ManbTo3a,
JaKTO3a, 11eJu100103a, caxaposa, JIaKTyJ103a.

35. Mommoser. CoctaB, crtpoeHue, Tuapoiu3. CpoiicTBa, mpuMeHeHHe. llemmomno3sa,
Kpaxmall, aHyJIUH, TTTHKOT€H, TIEKTHH.

36. Hwutpocoenuuenus. Crpoenume, knaccudukanus. CTpoeHHE HHUTPOTPYIIIIHL
CemunonsipHas cBsi3b. Peakuuu: co IIEIOYBIO, a30TUCTOM KHUCIOTOHM, MeTaHaneM. llomyuenue,
npuMeHeHue. Hurpomeran, HUTpONpomnaH.
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37. Amunsl. Knaccudukanus, usoMmepusi, THBEpCUs, MeTaMepus. Peakium: ¢ kucnoramu,
CIIUPTAMH, a30TUCTOM KHUCJIOTOM, aJKUIMpOBaHue, amwiupoBaHue. [lomydenue, mpuMeHEHHE.
MeTunamuH, TMMETHIIAMHUH, TPUMETUIAMIAH, MOYEBHHA. APOMaTHYECKIE aMUHBI.

38. A30-, tnazocoeaunenus. CocraB, cTpoeHue, usomepus. Jnazopeakumn: oopazoBaHue
¢denomna, ranonoeH301a, OEH30HUTPHUIIA.

40. AwmunokucnoTel. Crtpoenme, kiaccudukanus. OCOOCHHOCTh XHUMHUYECKOTO
IIOBEJICHUS: CBOMCTBA 10 KHUCJIIOTHOM TpyIIe, MO0 aMHHHOW IpYyIIE, UX B3aMMHOE BIIMSHUE,
OTHONICHHE K HaIPEBAHUIO.

41. benkossie BemecTBa. Kiaccudukanus. Pacipoctpanenue, OMOI0rH4eckoe 3HaUYeHUE,
MOJIHOLICHHOCTb.

42. ®opMBbl OpraHu3auy OEJIKOBOM MOJIEKYJIBL: IEPBUYHAS CTPYKTYpa, NENTHIHAS CBS3b,
TpaHCKOH(UTypaus MOJUIMENTUIHON LIEeNU; BTOPUYHAS CTPYKTypa, o, B-hopmsbl, cTpoeHue [3-
CIHpaJIF, BOJOPOJHAS CBSI3b, TPETHUYHAS CTPYKTYpa, BUAbI XUMHUECKOW CBSI3U, IIIOOYISpHEIE,
bubpmLIApHBIC OCITKH, YSTBEPTUYHAS CTPYKTYpA.

43. llBernple peakumum Ha Oenku. OOmwme: OumyperoBas, HHHTHIpuHOBas. Cre-
nupuYecKue: a30THOPTYTHAs!, KCAHTOIPOTEHUHOBAsA, CYIb(THAPUIbHAS.

44. TerepOlUKIMYECKUE COEOUHEHUs, Kiaccupukamus. DypaH, muppos, THOQEH,
NUPUIIMH, TUPUMUANH, TUPAH, TUPOH, ()JIABOH, XPOMOH.

45. OmpenienieHue U XUMUYECKast Ipupoaa HepMeHTOB (IIPOCTHIEC U CIOKHBIE).

46. CsoiictBa (hepMeHTOB (crnenu(PUUHOCTb, BIUSHHUE TEMIIEPATyphl, PEaKLUU CPEIbl,
IIOCTOPOHHUX BELIECTB).

47. Tpu craguu (epMEHTATUBHOTO KaTajau3a U MEXaHU3M JeHCTBUs (DepMEHTOB (TCOPUHU
Ouiepa u Konuienna).

48. Homenkiatypa u knaccuduxaius ¢epMeHToB (6 KI1accoB).

49. Crpoenue xopepmentoB HAJl, HAJID, PAJ], KoA, TUTOXPOMBI.

50. Omnpenenenue, obmMe CBONCTBA BUTAMHHOB, UX KiaccH(pUKalus. AHTUBUTAMUHBL
ABUTaMHHO3BI, TUIIO- ¥ TUIIEPBUTAMUHO3BI ¥ IPHYUHBI X BOSHUKHOBEHHUSL.

51. Crpoenue, 6uonorudeckast GyHKIUS, aBUTAMHUHO3 U UCTOYHUKU BOAOPACTBOPHUMBIX
BuTamMuHOB (B; ( aHTHHEBpHUTHBINA, THaMKH); B, (puboduaBun); B; (manrorenoBas kuciora); Bs
(aHTHMENNIAarpuyecKkuil, HUKOTUHaMu); Bg (amepmun, nupuaokcuH); Bg ( donmeBas kuciora);
Bi12 (anTHanemunyeckuii, kobanamus); C (aHTULIUTOTHBIHN, aCKOPOUHOBAs KUCIIOTA)).

52. Ctpoenue, 6uonorndyeckas QyHKIHs, aBUTAMUHO3 U UCTOUYHUKHU >KHPOPACTBOPUMBIX
BUTaMUHOB (A (aHTHKCepo(TalibMUUYeCKui, petuHon); | (aHTupaxutHblid, Kambuudepon); E
(anTHCTEpUIBHBIN, TOKO(epoi); F (moanHeHackleHHble KUCIoThl); K (aHTUreMopposindeckui,
(UITOXUHOH)).

53. 'opmonsl, onpenenenue. buocunTes u obuwmii Mexanusm aeictus. Knaccudukanus.
[TonsiTust 0 ropmoHouiax. ['opmonbl runodusa (HeliporunodusapHbsle U aJeHOrUIO(U3apHBIE).
['opmonbl mepudepuueckux xkene3 (IMUTOBUIHOM, MapALIUTOBUAHBIX, IOXKEITYIOYHOH,
MO3TOBOTO M KOPKOBOTO CJIOSI HAaIIOYEYHUKOB, TTOJIOBBIX Xkele3). MIx Ononormueckoe neicTBre.
Hapymienre ropMOHaIbHOMN 1€ATEIbHOCTH.

54. Xapakrepuctuka oOMeHa BemecTB W 3Hepruu. [lonsTtus: metabonu3M, aHaboIU3M,
KaTaboyin3M. DTamnbl KaTaboiau3mMa. JHepreTuKa KHUBOro OpraH1u3mMa
buonornueckoe oxuciaenue. Omnpenenenue. Kiaccuueckme W COBpeMEHHass TEOpUU
OMOJIOTUYECKOT0 OKHCIICHUSI.

55. [ukn Kpebca. buonorudeckas posib, sHEpreTUYECKasi ICHHOCTD.

56. JlpixaTenbHas nenb U ee depMeHTH. Cxema apIxaresnbHOW nenu. OKHCIUTETbHOE
dbochopunupoBanue. CBOOOHOE OKUCTIEHHUE.

57. IlepeBapuBaHH€e M BCAChIBAHWE YTJIEBOJIOB B JKENIYJIOYHO-KMIIEYHOM KaHaie. Poib
KJICTYATKH.

58. [lytu ucnonb3oBaHus rMoKo3bl. CHHTE3 TITUKOTeHA.
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59. AHa’poOHBII H adpoOHBI pacmax yriaeBoJoB. [JMKOTeHOIM3 M TIUKOIH3.
buonoruueckas poib, sHepreTHdeckas HEeHHOCTb. CXOICTBO W pa3iIWyhe aHa’pPOOHOrO U
a’pOOHOTO OKHUCIICHUSI.

60. [1enTo3odochaTHbI ITUKIT — OTBETBJICHHE TIIMKOIM3a. bruojgornyeckas poib.

61. Konmenrtparwms yrineBogoB B kpoBu u ee perynsmus. Pomp ITHC, sHIOKpHHHBIX
xKenes, nedyeHu. Hapymenus yrieBogHoro ooMeHa.

62. IlepeBapuBaHMe M BCAChIBAHWE JIMIHUAOB B JKEIYIOYHO-KHIIEYHOM KaHaie. Poib
JKEITYHBIX KUCTIOT.

63. Pacnag nununoB B TKaHsaX. OKUCIIEHUE TIMLIEPUHA U BBICHIMX XHPHBIX KUCIOT ([3-
okucnenue — nuki1 Knooma-Jlunena).

64. buocunres munuaoB B TKaHsgX. CuaTe3 BXXK (1ukin MamoHOBOM KUCIIOTHI).

65. CuHTe3 TpUraunepua0B U HochoIunuI0B B TKAHIX.

66. CuHTE3 KEeTOHOBBIX TEJ (KETOTeHE3) U XOJIECTEPUHA.

67. Perynsuusi ¥ maToJorys JUMUIHOTO OOMEHA.

68. Pu3nko-xMMHUYECKHE CBOMCTBa OenKkoB (am¢orepHsle, OydepHbie, THAPOPUIBHBIE,
KOJUIOUJTHBIE).

69. PacTBOpMOCTH GENTKOB M (PAKTOPBI, yMEHBIIAIONINE PACTBOPUMOCTb.

70. IlepeBapuBaHue U BcachbiBaHHE OEJIKOB B JKEITYJAOYHO-KHIIIEYHOM KaHaJe.

71. bBuoXxuMHYECKHE MPOIECCHl B TOJICTOM OTAENEe KHIIeuHuKa. [ HueHue OeNKOB U MyTH
00e3BpeKUBaHUE MPOAYKTOB pacnaja.

72. Pacmajy OenkoB 10 aMHHOKHCIOT B TKaHsAX. [lyTw pacmama amMHHOKHCIOT 0
KOHEYHBIX MPOJYKTOB. Peakuuu JI€3aMUHUPOBAHUS, NepeaMUHUPOBAHUS u
JeKapOOKCUITMPOBAHUSI.

73. OcobeHHocT OOMEHa TJMIIMHA, CEpUHA, TPEOHWHA, LHUCTEWHA, METHOHHHA,
acriaparuHOBOM W TIyTAMHUHOBOW KHUCIIOT, JM3MHA, TUPO3WHA, (peHMIaTaHWHA, TpUnTodaHa B
YKUBOTHOM OpTaHU3Me.

74. OOpazoBaHue HEOENKOBBIX Aa30THUCTHIX coeauHeHH. CHHTE3 MOUYEBHUHBI
(OPHUTHHOBBIH LIUKIT) U APYTHUE MTyTH 00€3BPEKUBAHUS aMMHUAKA.

75. Perynauusa u HapyuieHuss oOMeHa OelKOB M aMUHOKHUCIOT. bamanc a3ora u ero
Pa3sHOBUHOCTH.

76. Hyxneonporennsl. HykJIIeMHOBBIE  KHCIOTBI — TPOCTETHYECKAas  Tpyma
nykieonporenHoB. dynkunn u cocras /JJHK u PHK: a3otucteie ocHOBaHuS, HYKJIEO3WUIBI,
HYKJIEOTHIbI, cTpoeHue U posib AM®, A/1D, ATO.

77. IlepBuunas crpykrypa JJHK u PHK. Bropuunas u tpernunas ctpykrypsl JTHK.
Bropuunas u tpernunas ctpyktypsl PHK. Tunst PHK (u-, T-, p-PHK), ux pons B Ouocunrese
Oenka.

78. OOMeH HYKJICOTPOTEHHOB. Pacna HyKJICMHOBBIX KUCJIOT B TKAHSX.

79. buocunres IHK — perunkanus. Penapanus JJHK.

80. Ipomecc Tpanckpuniuu — cuaTe3 MatpuaHoit PHK.

81. buocunres OenkoB. PuGocombl u mpouecc TpaHcasauuu. IlocTTpaHciasunoHHas
MoupuKanusi ¥ GopMUpPOBaHHE OEIIKOBOM MOJIEKYIIBI.

8. YueOHO-MeTOoAMUYeCKOe U HHPOPMALIMOHHOE o0ecneuyeHHe TUCHUIIMHbI
(MoayJin)

a) OCHOBHAs JIUTEepaTypa:

1. bnoxun, FOpuii MBanoBuy. OpraHuyeckass XUMHs B IHUIIEBBIX OMOTEXHOJOTHAX
[DnexTponnsblit pecype] : yueonuk / FO. U. bmoxun, T. A. fApkxosa, O. A. CokoJioBa ; o1 pe.
1O. U. brnoxuna. - DnektpoH.nat. - M. : Uadpa-M, 2019. - 252 c. - (Boicmee obpazoBaHue -
bakanaBpuar). - Buemnss cepiika: http://znanium.com/go.php?1d=1033108
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2. HoBokmianoBa, Amna JIbBoBHA.  BHOXUMUS 711 TEXHOJIOTOB [DIIEKTPOHHEIN pecypc|
: Y4eOHHMK ¥ TIPAKTUKYM JUTsI BY30B : B 2-X yacTsax / A. JI. HoBokmaHoBa. - DieKTpoH. aaH.col.

- Pexum pocryna: OnekTpoHHO-OMOnMoTeuHas cucrema [Opaiit, ais aBTOpUS3.
II0JIL30BaTENIEH. Y. 1. - 2-e uzn. - Mocksa : Opaiit, 2020. - 211 c.BHemmHss ccplika:
https://urait.ru/bcode/452435

3.HoBokmranoBa, Amia JIbBoBHA.  BHOXUMUS 11 TEXHOJIOTOB [ DJIEKTPOHHBIN pecypc]
: yUeOHUK U TIPAKTUKYM ISl BY30B ; B 2-X yacTsax / A. JI. HoBokmanosa. - D1eKkTpoH. naH.col.

- Pexum gnoctyma: DneKTpoHHO-OMOMMOTeuHas cuctema IOpaiiTt, mis  aBTOpHM3.
MOJIb30BaTENCH. Y. 2 : .- 2-e u3n. - Mocksa : FOpaiir, 2020. - 302 ¢ BHemHss cobUiKa:
https://urait.ru/bcode/452436

4. HoBokmranoBa, Amna JIbBoBHa.  Opranuueckasi, Ouonorudeckass U (pU3KOIUIOMIHAS
xumus. [IpakTukym [DnekTpoHHBIM pecypc] : ydeOHoe mocobue s By3oB / A. JL
HoBokmranosa. - 2-¢ u3a., uCIp. u AOI. - DIeKTpoH. naH.col. - Mocksa : FOpaiir, 2020. - 222 c. -
(Beicmiee oOpasoBanme). - Pexxum mocryna: DnekTpoHHO-OMOmMoTeyHas cucrema FOpait, mis
aBTOpH3. MoJIb30BaTeNei Buemnsas cepuika: https://urait.ru/bcode/452666

5. Oxpumenko, O. B. OcHOBBI OMOXUMHUU CENbCKOXO03IHMCTBEHHON MPOYKLIUN
[DnexTpoHHEI pecypc] : ydueOHOEe mocobme / O. B. Oxpumenko. - DnekrpoH.naH. - CaHKT-
[TetepOypr : Jlanp, 2021. - 448 c. - (Yuebuuku nns By3oB)( CrneumanbHas IUTEparypa). -
Bremnsis cepiika: https://e.lanbook.com/book/168971

6. Oprannueckas XUMHUS : METOJI. YKa3aHHsI AJis J1a0. 3aHATUN U CAMOCTOSIT. TIOJITOTOBKU
cTylaeHToB 1o HampasiaeHusM: 19.03.03 - IlpoaykTbl nuTaHus XUBOTHOTO HPOMCXOXKIEHUS,
15.03.02 - Texnonor. mamuusl 1 obopynoBanue, 27.03.01 - CrangapTuzanus U METPOJIOTHS,
35.03.04 - Arponomus, 35.03.05 - CamoBoactBo / M-Bo cenmbckoro xo3-Ba Poc. deneparnum,
Bonoroackas I'MXA, Texnon. dak., Kad. TexHon. monoka um moi. mpox. ; coct. E. B.
Xaiinykosa. - Bomorna ; Mosnounoe : ®I'BOY BO Bonoroackas I'MXA, 2020. - 77 c. -
bubmuorp.: c. 71

0) AOMOJIHUTEIbLHAS JINTepaTypa:

1. Teepnoxne6os, Bnagumup [TaBnoBuu. Opranudeckast Xumus [ DIEKTPOHHEIN pecypc] :
yuebHuk / B. II. TBepnoxne0OoB. - DnekrpoH.naH. - KpacHospck : Cubupckuit ¢enepanbHblii
yHuBepcuteT, 2018. - 492 c. - Buemnss cebuika: http://znanium.com/go.php?1d=1032163

2. VBanoB, Butanuii I'eoprueBuu. Opranudeckas XuMus [DJIEKTPOHHBIH pecypc] :
KpaTKuil Kypc : yueOHoe nocobue / B. I'. IBanos, O. H. I'eBa. - Onekrpon.nan. - M. : KYPC :
HNudpa-M, 2018. - 222 c. - BHemnsas cepuika: http://znanium.com/go.php?id=912392

3. XaiinykoBa, Enena BsigecnaBoBHa. Opranmyeckass Xumus [DJIeKTpOHHBIN pecypce] :
METOA. yKa3. A CTyd. o0yd. mo Hamp. moarot.. 19.03.03 «IIpoayKTbl mUTaHUS *KUBOTHOTO
MPOUCXOXKACHUSD», Mpoduib: «TeXHOJIOrus MOJOKa W MOJOYHBIX MpoaykToB»; 15.03.02
«TexHomornyeckue MamdHbl U 000pynoBaHUE», Npoduias «MamuHbel U anmapaTbl MHIIEBBIX
npou3BOACTB»; 35.03.04 «Arponomusi», npoduins: «ArpoHomusi»; 35.03.05 «CamoBoacTtBoy,
npodmib «/lexkopaTUBHOE CaI0OBOACTBO U JaHIA(THBIN AU3aiiH» ypoBeHb Oakanaspuar / E. B.
XaiinykoBa ; MuH-Bo cein. xo3-Ba P®, Bonoroackas TMXA, Kad. TexHonoruu Moyioka U MOJI.
IPOAYKTOB. - DJEKTPOH. AaH. - Bosorma ; Momounoe : BIMXA, 2017. - 166 c. - Cucrem.
TpeboBanus: Adobe Reader Buemnss cepuika: https://molochnoe.ru/ebs/notes/1402/download

4. Opranuueckas XUMusi [DIeKTpoHHBINA pecypc] : yueOHoe mocobue / O. B. 11610 [u
ap.] ; [oTB. pen. A. B. TI'yneBckas]. - Dnektpon.gad. Y. 1 : Anudaruueckne COCTUHEHUS. -
PocroB-nHa-Jlony - Tarampor : IO®Y, 2017. - 114 c¢. BhemHaa ccbUKa:
http://znanium.com/go.php?id=1020495

B) NepedeHb HMH(POPMAIMOHHBIX TEXHOJOTUH, MCIIOJIb3yeMbIX B OOyYEHHH, BKIIOYas
nepeveHb MPOrpaMMHOro o0ecreyeHns: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

JIuueH3uoHHOe MPpOorpaMMHoe odecrneyeHme:
Microsoft Windows XP [/ Microsoft Windows 7 Professional , Microsoft Office
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Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010
STATISTICA Advanced + QC 10 for Windows
B T.4. 0OTCYECTBCHHOC
Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.
1C:Ilpeanpusitue 8. Koudurypanus, 1C: Byxrantepus 8 (yuebHas Bepcus)
Project Expert 7 (Tutorial) for Windows
CIIC KouncynbranTlntoc
Kaspersky Endpoint Security s 6usneca CtangapTHBII

CB0001HO pacnipocTpaHsieMoe JIMIEH3UOHHOEe MPOrpaMMHoe odecrieyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4Y. OTe€4eCTBEHHOE
SAunekc.bpaysep

DOnekTpoHHass wWHPOpMaMOHHO-00pa3oBarenbHas cpena DPIBOY BO Bomoroackas
I'MXA.

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI

— EnuHoe OKHO JjocTynma K 00pa3oBaTeNbHBIM _pecypcaM — PEXHUM JIOCTYyIa:
http://window.edu.ru/

— UIIC «Koucynprautllroc» — pexxum goctyma: http://www.consultant.ru/

— Unrepdakc - LleHTp pacKpbITHS KOPIOPATUBHONW WH(POPMALUU (CEPBEP PACKPBITHS
uHpopMaImmn) — pexum jgocryna: https://www.e-disclosure.ru/

—  HWudopmamnmonno-npaBoBoid  mopranr [APAHT.RU -  pexum  pocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas CripaBoyvHas cucteMa «Cenbxo3TexHuka» (Web-Bepcust) - pesxxum
noctym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas oanektponHas Oubmuoreka eLIBRARY.RU — pexum pocryna:
http://elibrary.ru

— Haykomerpuueckas 6a3a JaHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U LUTHPOBAHUS —
pexkuM poctyma: https://www.scopus.com/customer/profile/display.uri

— Oduumansheii caiit denepanbHON CIyXKObl TOCYAapCTBEHHOM CTAaTUCTHKH — PEXKUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccniickag Axanemuss Hayk, OTKpBITBI JOCTYN K Hay4HbIM >KypHAJlaM — PEXUM
noctyna: http://www.ras.ru (OTKpBITBI TOCTYII)

— OdunuanpHblii callT MUHHCTEPCTBA CeNbeKoro xo3sicTBa Poccuiickoii denepanuu —

pexum gocrtyna: http://mex.ru/ (OTKpbITHII JOCTYI)

DJIeKTPOHHbIE OMOJIMOTEeYHbIE CUCTEMbI:

e DnekTpoHHBbIM Oubmuoreynsiii karanor Web WPBUC - pexum pocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

» DOBC JIAHb — pexxum nocryna: https://e.lanbook.com/

* OBC Znanium.com — pexwum gocrymna: https://new.znanium.com/

«  DBC IOPAMT — pexum goctyma: https:/urait.ru/

« OBC POLPRED.COM: http://www.polpred.com/
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*  DJeKTpOHHAs oubImoTeKa H31aTeIbCKOTIO LIEHTpa «AxageMusa.
https://www.academia-moscow.ru/elibrary/ (komekuus CI1O)
* 3OBC ®I'bOY BO Bomnoroackas TMXA — pexxum goctyna: https://molochnoe.ru/ebs/

9. MaTepua/IbHO-TEXHHYECKOE o0ecrnevyeHne U CIUIINHBI

VYuebnas aynuropus 1225 niis npoBeAeHUs 3aHATHH JCKIIMOHHOTO U CEMUHAPCKOTO THITA
(mpakTUYeCKUe 3aHATHUs); TPYNIOBBIX U UHJIUBUAYAIbHBIX KOHCYJIbTAIIUN; TEKYIIEIO KOHTPOJIS
U TMPOMEXYyTOuHON arrtecrauuu. OCHOBHOE OO0OpyIOBaHHUE: HdKpaH M Mpoekrtopa 1 miT.,
MPOEKTOp - 1 IT., KOMIIBIOTEP B KOMILJIEKTE - 1 IIT.

VYyuebnas aynuropus 1234 niis npoBeeHUs 3aHATHH JEKIIMOHHOTO U CEMUHAPCKOTO THITA
(mpakTUYeCKue 3aHATHUs); TPYNIOBBIX U UHJIUBUAYAIbHBIX KOHCYJIbTAIIUN; TEKYIIEIO KOHTPOJIS
U TMPOMEeXyTouHOH aTrrtectauuu. OCHOBHOE OOOpyIOBaHUE: SKpaH g mpoektopa | 1mit.,
MPOEKTOp - 1 IT., KOMIIBIOTEP B KOMILJIEKTE - 1 IIT.

VYyeOnas ayautopus 1330 Jlaboparopus opraHMYecKOil U OMOIOTHYECKON XUMUU, IS
pOBeJICHUS J1ab0opaTOpHBIX 3aHsATHIA. OCHOBHOE 000pYyIOBaHME: OBITOBON XOJOIWIBHHK, BECHI
nabopaTopHbIe 2 Kilacca TOYHOCTH, JICKTPOIUIUTKA, XOJIOAMIbHUK JInOrxa, CiupTOBKU, BOJSTHAS
OaHs MeTayUIMueckas, necyaHas OaHs, QapdopoBas cTymka, MECTHK, JCIUTEIbHAs BOPOHKA
[WIHHIPAYECKasl, TAJIETKA, BAKYyM-HACOC, BBITSHKHOW IIKad), CYIIMIBHBINA KA.

Jnsa w3ydeHus aucuUIUIMHBL «OpraHudyeckas W OHOJOTHMYECKas XUMHS» HMeeTcs
nabopaTopusi, OCHaIIEHHas: HE0OOXOAUMBIM 000pPYIO0BaHUEM, IPUOOPAMU U PEAKTUBAMHU.

PeakTuBbl [TpuGopsl
1. cepnas kucnora 1. OBITOBOM XOJOIUIHHUK
2. a30THas KHCIOTa 2. DIEKTPOIUIMTKA
3. OapuToBas Boaa 3. IITaTUB METAJUTHYECKUN
4. cynbdat meau 4. TepMOMETp PTYTHBII
5. enkuii HATp 5. BomsHasg OaHg MeTaJUIMYECKas
6. uHAMKaTOpHl: heHoNpTaNEHH, JTaKMYC, 6. mecuaHas GaHs
YHHMBEpcalbHasi MHIMKAaTOpHas Oymara 7. dapdopoBas cTyrKa, MeCTUK
¢ TyOycom 8. mpobupka Ha 10-15¢cm°
7. 1ion 9. majgo4ka CTEKISTHHAas
8. xJopuja HaTpus 10. BopoHKa CTEKJIIHHAS
9. consHas KHCIOTa 11. 6ymara puibTpoBasibHas
10. auerar cBuHIA 12. «xumenku»
11. mepmaHranat Kanus 13. maneTka
12. Gen3oitHas KucIOTa 14. mpubop 11st SIEKTpoIH3a
13. sTaHon 15. kpucrammuzarop
14. ammuak 16. MepHBIN TUIHH]ID
15. anermicanuuioBast KUCIOTa 17. nunerka
16. Hutpar cepebpa 18. xon6a Bropua
17. anierat HaTpus 19. konba Dprermeiiepa
18. xapOua KanbIus 20. amomx
19. rimnepuH 21. xononuneHuk JInbOnuxa
20. MmypaBbHHAas KUCIOTA 22. Habop HIJIAaHTOB
21. maBeneBasi KHCJIOTa 23. BaKyyM-HacocC
22. BUHHasI KHCII0Ta 24. xonba bynzena
23. TapTpar HATPHs 25. Boponka broxuepa
24. hopmanuH 26. nenuTenbHasi BOPOHKA
25. anieToH 27. BeChI DIIEKTpHUYECKHE JTa00opaTOpHEIE
26. TUMOHHAS KHCIIOTA 28. papdoposas garmika
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27. Habop )KUPOB

28. Habop yriieBoJI0B
29. MoueBHHA

30. Habop OGenkoB

OBECIHEYEHUE OBPA30OBAHMUSA 1JIs JIUL C OB3

Jliis obecniedeHust 00pa30BaHUsS WHBAIHUIOB U JIMI] C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3JI0POBbSl pealin3alysl AUCHUIUIMHBI MOKET OCYUIECTBIATHCA B aIallTUPOBAHHOM BUJE, UCXOJs
U3 HHIUBUIYaJTbHBIX TICUXOPU3UUYECKUX OCOOCHHOCTEH H 1O JIMYHOMY 3asIBICHUIO
oOyJaromerocs, B 4aCTU CO3/1aHUS CIICUAIbHBIX YCIOBHI.

B cnemnuanbHbie yCIOBHS MOTYT BXOAWTH: MPEIOCTABICHHE OTIEIBHON ayJIuTOpHH,
HEOOXOUMBIX TEXHUYECKHUX CPEACTB, IPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOLIETO HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIb, BBIOOpP (DOPMBI TIPEIOCTABICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYIIero KOHTPOJS M IPOMEXKYTOYHOM aTTecTalid, WCIIOJIb30BaHUE CHEIHalbHbIX
TEXHUYECKUX CPEJICTB, IPEAOCTABIICHUE IIepEPhIBA JIJIS TpHEMa MUIIIH, JIEKAPCTB U JIp.

Jlig Ui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbS MPEIyCMOTpPEHA OpraHU3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JICKTPOHHOM MOYTHI.

Y4eOHO-MeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaroImIUXCs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS M BOCIIPUATHS UH(DOpMALIUU:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieuatHou opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JL1st v1n ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa
o0ydJaronuxcs.
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10. KapTa koMneTeHIMA TUCUUIIIMHBI

Opranuveckasi 1 OHoJIOrHYecKasi Xumus (Hanpasienue moarorosku 27.03.01 — CTanaapTu3anus 1 MeTPOJIOTHSI)

Llens AUCIIUIITIHEL

—TIOJrOTOBKa BBHICOKOKBAJIH(HUIMPOBAHHBIX KaJpOB M NepepadaThIBaloliel MPOMBIIUICHHOCTH B MHTEpEcaX dKOHOMHUYECKOTO M COLUAIBEHOTO
passutus Poccuu, popmMupoBaHHe cOMANIBEHO-THYHOCTHBIX KA4E€CTB BBITYCKHHKA;

— (opMupoBaHHe y CTyAEeHTOB 3HaHMH 00 OCOOEHHOCTSIX COCTaBa, CTPOCHHUS, CBOWCTB OCHOBHBIX KJIACCOB OPTaHMYECKHX COENWHEHHH; 00
OCOOCHHOCTAX M MHOrooOpasuu OOMEHa BELIECTB, O B3aMMOCBSA3M METa0OJNM3Ma MaKpOMOJEKYT Ha CyOCTpaTHOM, JHEPreTHYECKOM H
TCHCTUYCCKOM YPOBHAX IJId TMPUMCHCHUA HUX B IMPOU3BOACTBE IMPOAYKTOB IMHUTAHUA KUBOTHOI'O IMPOUCXOXKIACHHA, YCOBCPIICHCTBOBAHWU
TCXHOJIOTMYCCKUX NPOLCCCOB U CO3JITaHMH HOBBIX PAIIMOHAJIBHBIX CXEM U IMPUHIUIIOB Hepepa6OTKI/I ChIPbs.

3amaun JUCIUIIINHEL

- OBJIaJICHHE KOMIICTCHIHAMH;

- IPUMCHCHUC 3HaHHI>i, yMeHI/Iﬁ, HAaBBIKOB U JIMYHOCTHBIX KAaUCCTB IJIsL yCHeHIHOﬁ JACATCIBbHOCTHU BOCTpe6OBaHHOFO CrieoruaiucTa Ha pbIHKC TpyJda
U B 00I[ECTBE, CIIOCOOHOTO K COLMANBLHOM U MPpo(ecCHOHATbHOW MOOUIIEHOCTH;

- U3yYCHHE OCHOBHBIX KJIACCOB OPTAaHUUCCKUX COCANHCHHUH;

- YCTaHOBJICHHE B3AMMOCBSI3U MEXIY COCTABOM, CTPYKTYPOU M BO3MOXKHBIMH MPEBPALICHUSAME OPTaHHICCKUX COCTHHCHUIA;

- M3y4CHHE UCIIONIb30BaHUs OPraHUICCKUX COCAUHEHUI B IPOM3BOCTBE MPOAYKTOB NUTAHKS KUBOTHOTO IIPOUCXOXKICHHU;

- (hopMupOBaHKE 3HAHUN O XUMHUIECKOM COCTaBe, 0OMEHE BELIECTB U YHEPTHHU B JKHBOTHOM OPraHHU3ME;

- (popMHUpOBaHHE MPAKTUYCCKON OPUEHTAI[MU Ha CYIIECCTBOBAHUE CBSI3M MEXIy CBOWCTBAMH OPTaHHMYECKHUX COCOMHEHHI, KaueCTBOM MPOIYKTOB
[HATAHUSI U 30POBbEM YEIIOBEKaA.

B nporiecce ocBoeHMs TaHHOW ANCIUIUIUHBI CTYAEHT (OPMUPYET U IEMOHCTPUPYET CIIEIyIOIINe

O6menpodeccnoHaTbHBIE KOMIIETEHITUH

Kommnerenun [TepeueHb KOMIOHEHTOB (TIJIAHUPYEMbIE TexHONOMIH ®dopma
Nunexc DopMyIUpOBKa pe3yNbTaThl 00YYEeHHUS) (bopMHpoBaHHs OLIEHOYHOT'O CryneHu ypoBHEH OCBOCHHUS KOMIIETEHIIUH
cpencTBa
OIIK-1 | Crnocoben N-1onk.1. JeMOHCTpupyeT 3HAaHHE OCHOBHBIX Jlexiun TectupoBanue IMoporoswlii (Y10BJ1€TBOPUTEILHBII)
AHAIM3WPOBATh 3a/1aYd | 3aKOHOB XHMHWYECKHUX JUCIUILIAH, HEOO0XOIUMbIC 3HaeT OCHOBHBIE 3aKOHBI XUMHUYECKUX TUCITUILINH,
npodeccruoHaTbLHOM JUIST peIlieHus] TUIOBBIX 3aJad W Bo3MokHocTH | JlabGoparopubie | KoHTponbHas | HEOOXOAWUMBIE ISl PEMICHUS THUIOBBIX 3a1ad |
JeSITeIbHOCTH Ha | HHTEPHET-PECYPCOB U MNPOTPaMMHBIX MNPOAYKTOB 3aHITHS pabota BO3MOYXHOCTH HMHTEPHET-PECYPCOB U NMPOrPAMMHBIX
OCHOBE MOJIOXKCHUH, | MPH pPEHICHUH TPOQPEeCCHOHANBHBIX 3amad (Zoom, MPOAYKTOB TPU pEIICHHH NPO(ecCHOHATBHBIX
3aKOHOB W MeTooB B | miatdopma OTkpeiToe oOpazoBaHme, TexHONoruu |CamocTosTenbHas| YCTHBIN OTBET | 3amad (Zoom, matdopma OTKpbITOE 00pa3oBaHUE,
00JaCTH E€CTECTBEHHBIX | MCKYCCTBEHHOTO WHTEJUICKTA — OOJIAUHBIC PELICHUS, pabota TEXHOJOTMM  HMCKYCCTBEHHOTO  HMHTEJUIEKTa  —
HayK (XMMHYECKHX) U | BHPTYAIbHAs M JOMOJHEHHAS PEAIbHOCTb) DK3aMeH oOJayHbIe pEIICHUS, BUPTyallbHasl U JOTOJTHEHHAs
MaTeMaTHUKH WNHuTepakTuBHBIE PeabHOCTB)
N-2onk.1.  Hcnonp3yer 3HaHUS — NPOGHIBHBIX 3aHATUS
pa3nenoB  XMMHWYECKMX HAyK i1  PEIICHMS IIpoaBMHYTHIIi (XOpoI1L0)
CTaHJAPTHBIX 3a7la4 U  CHEIHAIN3UPOBAHHBIC YMeeT - WCIONB30BaTh 3HAHUS TNPO(HILHBIX

21




OIIK-2

Criocoben
(bopMyaHpoBaTh 3a1a4n
poeCCHOHATBHOMI
ACATCIIBHOCTHU Ha
OCHOBE 3HaHUHU
MPOGUIBHBIX PA3ICIIOB
MAaTEMATHYCCKUX u
€CTCCTBCHHOHAYYHBIX
(XMMUYIECKHUX)
JIMCIUILTAH

nHopmanmoHHble ©0a3bl JAHHBIX ISl TOMCKa
COCAMHEHUH, U3y4eHHs UX CBOMCTB, IPUMEHEHUS B
NPOM3BOJICTBE  MNPOAYKTOB  muTanus  (Zoom,
mwratpopma OTKpBITOE 00pa3oBaHHE, TEXHOJOTHH
HCKYCCTBEHHOT'O HHTEJUIEKTa — 00JIayHbIe pelIeHs,
BUPTYaJbHAas U AOMOJHEHHAS PeaJbHOCTB)

WUI-3onk-1. [Ipumensier HH(POPMAIUOHHO-
KOMMYHUKAIIMOHHBIMH TEXHOJIOTHSIMH B PCIICHUH
THUIIOBBIX 3a7a4: HHTEPHET-PECypCcaMu,
oduIMaIbHBIMU caliTamMu A cOopa M oOMeHa
nHpopmanumeid mpu penreHuH MpoQecCHOHaTbHBIX
3aja4 ¢ npuMmeHenueM cucrem Google, You Tube,
Power Point, Zoom, Miro, Mentimeter

UA-1onk. JemoHCTpHpyeT 3HAHHE MPOQPUIBEHBIX
pa3ziesioB XUMUYECKUX IMCIUIUINH, HEOOXOJUMBIX
Uil pCIICHUA THUIIOBBIX 3aJa4 W BO3MOXHOCTHU
HHTEPHET-PECYPCOB M IPOTPaMMHBIX IPOAYKTOB
IIpU pemeHnH NpodecCHOHANBHBIX 3a4ad (Zoom,
miatgopma OTKpbITOE 00pa3oBaHHE, TEXHOJIOTHH
HUCKYCCTBCHHOT'O MHTCIIJICKTA — o0nauHbIE peuicHus,
BHUPTYyaJIbHAsI U IOTIOTHEHHASI PEaIbHOCTD)

UN-20nk.,. Hcmomedyer 3HaHHA — TPOQIIBHBIX
pa3fenoB  XMMHUYECKMX HayK [l pelleHus
CTaHJApTHBIX 3aJad M  CIENUATU3UPOBAHHEIE
nHpOpPMAaNMOHHBIE 0a3bl JAHHBIX IS  TIOWCKA
COEIMHEHUH, U3yYEHUs] UX CBOMCTB, IPUMEHEHUS B
MIPOU3BOJICTBE  NPOAYKTOB  HHTaHUSA  (Zoom,
miatgopma OTKpbITOe 00pa3oBaHHE, TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEIJIEKTa — 00JIaYHbIe peIIeHus,
BHPTyaJIbHAsI U IOTIOTHEHHASI PEaJIbHOCTD)

pa3zieNioB  XMMHYECKMX HAayK Uil pelleHus
CTaHJApTHBIX 3aJad M  CHEeUUaIH3UPOBAHHBIC
nHpopMannoHHble 0a3bl JAaHHBIX JUIl IIOMCKa
COEIMHEHUI, U3YYEHUsI UX CBOMICTB, IPUMEHEHHUS B
MIPOM3BOJCTBE  MNPONYKTOB  muTaHua  (Zoom,
mratpopma OTKpBITOE 00pa3OBaHWE, TEXHOJIOTHH
HCKYCCTBEHHOT'O MHTEIJIEKTA — OOJIaYHBIC PEIICHHS,
BUpPTyaJIbHasl U JONOJHEHHAS PEaJIbHOCTD)

Broicokmii (0TIHYHO)

Buaneer - uHpOpMAIMOHHO-KOMMYHUKAITUOHHBIMHU
TECXHOJIOTUSAMU B peuIeHun THUIIOBBIX 3aJa4.
UHTEpHET-pecypcaMu, OQHUIUaIbHBIMU CaliTaMu IS
coopa u oOmeHa wuH(OpMaLUeW IpH pEIICHUH
MpodeCCHOHANBHBIX 33724 C MPUMEHEHHEM CHUCTEM
Google, You Tube, Power Point, Zoom, Miro,
Mentimeter

IHoporoswlii (Y10BJ1eTBOPUTEILHBII)
3naer npoduibHBIE  pa3genbl  XUMHUYECKUX
JUCHUIIIINH, HCO6XO,E[I/IMI:IX JJIA peIICHUS TUIIOBBIX
38724 M BO3MOXHOCTH HHTEPHET-PECYpPCOB |
MIPOrpaMMHBIX MIPOYKTOB Ipu peleHun
npoeCCHOHANBHBIX 3amad  (Zoom, IuiaThopma
OTKpBITOC oOpaszoBaHue, TEXHOJIOTHH
HNCKYCCTBCHHOI'O MHTCIIJICKTA — O6J'IaLIHI)Ie peuicHus,
BUPTYaJbHAasl U JOMOJIHEHHAS PEaIbHOCTD)

IIpoaBuHyTHIii (XOpOILLO)
YMeer  ucronb30BaTh  3HAHMSA  HPO(UIBHBIX
pa3fenoB  XUMHMYECKMX HAyK A pEIIeHUus
CTaHHAPTHBIX 33aJad W  CHENHAIN3HPOBAaHHBIE
nHpOpPMaNMOHHBIE 0a3bl JaHHBIX [UIT IIOMCKa
COEIMHEHUI, U3YYEeHUsI UX CBOICTB, IPUMEHEHHUS B
MPOU3BOJACTBE  NPOAYKTOB  muTaHuA  (Zoom,
mnatpopma OTKpbITOE 00pa3oBaHUE, TEXHOJOTUHU
HCKYCCTBEHHOTO MHTEJUIEKTa — 00JIauHbIE PEIICHHUS,
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WUO-3onk.2. Ilpumenser 3HaHUS  OPOQPHIBHBIX
paszenos XUMHYECKHX JIACITATUTAH TUTS
¢dopmynHupoBaHUS 337ad B NPO(decCHOHATBHON
JICATEIbHOCTH U HCHOJB3YeT HHTEPHET-PECypChI,
opumuanbHEIE CaWTHI A cObopa W oOMeHa
uHpopmanueil mpu peureHuH MpoPecCHOHATBHBIX
3aja4 ¢ npuMmeHenueM cucrem Google, You Tube,
Power Point, Zoom, Miro, Mentimeter

BUpTYyaJIbHasA U JOIMOJHCHHAA peaJ’ILHOCTL)

Boicokuii (0T1H4YHO)

Biageer  3HaHMAMH  TPOGMIBHBIX — Pa3ZeiioB
XMMHUYECKUX AWUCIMIUIMH AT (OPMYITHPOBAHMSA
3aJad B IPO(ECCHOHATBHONW MAEATEIBHOCTH U
UCTIONB3YeT  HMHTEPHET-PECYpPCHl,  O(HIUAIbHBIC
caifitel U1 cObopa m oOMeHa wWHpopMamuel mpu
pemeHnu podeCcCHOHANBHBIX 3a7aq c
npuMenenuem cuctem Google, You Tube, Power
Point, Zoom, Miro, Mentimeter
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