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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanmsimu OI'OC BO mo HampapiieHHIO
noarotoBku 19.03.03 I1poayKThl TUTaHUS JKUBOTHOTO MTPOUCXOKICHUS.

Pa3paborumk, k.T.H., nonieHT Xaiiaykosa E.B.

[Iporpamma omoOpeHa Ha 3acenaHud KadeApbl TEXHOJIOTMHM MOJIOKA W MOJIOYHBIX
IPOAYKTOB OT «24» stHBaps 2023 roga, nporokost Ne 6.

3aB. kadeapoi, K.T.H., foueHT 3aderanosa [.H.

Pabouast mporpaMma AMCHUIUIMHBI COTJIACOBAaHA HA 3aCEAaHUU METOJMYECKOW KOMUCCHH
TEXHOJOru4ecKoro ¢akynbrera ot «16» despans 2023 rona, mpoTokon Ne 6.

[Ipencenarens METOAMYECKON KOMUCCHH, K.T.H., 10o1IeHT bypmaruna T.1O.



1 Ilenau u 3agau JTUCUUIIMHBI

Heab u3yveHus: JUCHMILIAHBI TOJTOTOBKA BHICOKOKBATH(PHUIIUPOBAHHBIX KAJPOB IS
nepepadaThIBarOIIEH MPOMBIIIICHHOCTH B MHTEPECaX IKOHOMHUYECKOTO U COI[HAILHOTO Pa3BUTHS
Poccuu, popMupoBaHue COMUATBLHO-TUYHOCTHBIX KAUSCTB BBIITYCKHHKA,

(dbopMUpOBaHHE y CTyJCHTa 3HAHUH 00 OCOOCHHOCTSIX COCTaBa, CTPOCHUS, CBOWCTB
OCHOBHBIX KJIACCOB OpPraHHUYECKHX COCAMHEHHH; 00 OCOOCHHOCTSIX W MHOrooOpasuu oOMeHa
BEILIECTB, O B3aUMOCBSI3M METaboJIM3Ma MAaKpOMOJICKYJ Ha CyOCTpaTHOM, SHEPreTHYECKOM U
TEHETHYECKOM YPOBHSX Ul MIPUMCHEHHS UX B MPOHM3BOJICTBE MPOJIYKTOB MUTAHUS KUBOTHOTO
MMPOUCXOKACHUA, YCOBCPIICHCTBOBAHWHN TCXHOJOIMYCCKUX IMPOLHCCCOB MU CO3JaHHMU HOBBIX
palMOHAIBHBIX CXEM U MPHHIIUIIOB MEPEPAOOTKH ChHIPbS.

3agayu AUCHMILINHBI:
®  OBJIAJICHUEC KOMIICTCHIIUSMU;
® [pPUMCHCHHWE 3HaHWI, YMCHUH, HABBIKOB M JIMYHOCTHBIX KA4eCTB JJIS YCHCIIHOW
JESTEIILHOCTH BOCTPEOOBAHHOTO CIICIIUAIMCTA HA PBIHKE TPY/Ia U B O0IIECTBE, CIIOCOOHOTO
K COLIMAIBHOM U TIPOdeCcCHOHATBHON MOOUIIBHOCTH;
® U3yYCHHUE OCHOBHBIX KJIACCOB OPTaHUYECKUX COCITUHCHUN;

. YCTAHOBJICHHUE B3aUMOCBSA3U MEXIYy COCTaBOM, CTPYKTYpOM U BO3MOXHBIMU
MIPEBPAILCHUSIMU OPraHUYECKUX COCIMHEHUI;

. M3y4YECHHUE HCIIOJIb30BAHUSI OPraHUYECKUX COEAUHEHUN B IPOU3BOACTBE MPOIYKTOB
MATAHUS )KUBOTHOTO ITPOUCXOKICHHUS;

. dbopMupoBaHHE 3HAHUKA O XMMHYECKOM COCTaBe, OOMEHE BEIECTB M JHEPrUu B
JKUBOTHOM OpPraHU3ME;

. dbopMUpOBaHHE TPAKTHUECKONH OpHEHTAllMd Ha CYIIECTBOBAHWE CBSI3M MEXIY
CBOWMCTBAMH OPTraHUYECKUX COCIUHEHWH, Ka4YeCTBOM MPOAYKTOB MUTAHUS U 3J0POBBEM
YyesnoBeKa.

2 Mecto aucuumiaudbl B cTpykrype OOII

Huctunnuaa «Opranuueckass U OWOJOTHYECKas XUMHS) OTHOCUTCS K JTUCHHUIIIMHAM
00s3aTenpHON yacTu (heepaabHOr0 rOCyAapCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa BBHICIIETO
oOpa3oBanusi 1o HampaBieHuo noArotoBku 19.03.03 «IIpoaykTbl nNHUTaHHUS >KUBOTHOTO
npoucxoXaeHus». MHneke aucuumiuHsl no yueOHomy miaany: 51.0.09.

OcBoenune yueOHOW MuCHUIUIUHBI «OpraHuueckas XUMUs» 0a3upyeTcst Ha 3HAHUSIX U
YMEHHUAX, MOJYYEHHBIX CTYACHTAMU NPHU W3YUYEHUU MPEALIECTBYIOIINX €CTECTBEHHOHAYUHBIX
JTUCIIUATIIMH IIIKOJIBHOTO Kypca: MaTeMaTuka, pusnka, XuMmusi, OMoja0run, "HOOPMATHKH, a TAKKE
TUCIUIINHBI «O0111ast XUMHSI 1 OCHOBBI XUMUYeckoro aHanu3a» - b1.0.08.

K yucny BXOAHBIX 3HAHMI, HABBIKOB M TOTOBHOCTEH CTYJEHTA, MPHUCTYMNAIOIIEr0 K
W3YYCHHIO TUCIUTIUIMHBI « OpraHnndeckas ¥ OMOIOTUYECKast XUMHUSD, TOJKHBI OTHOCUTHCS:

— 3HaHUS OCHOBHBIX 3aKOHOB XUMHH U JIPYTUX €CTECTBEHHOHAYYHBIX TUCLHUILINH;

— HaBBIKM B TIOJTOTOBKE, OpPTaHW3aIliH, BHIOJHEHHH XHUMHUYECKOTO JabopaToOpHOIo
IKCIIEPUMEHTA;

— TOTOBHOCTH W3MEpsATh, HaOMIOAaTh, AaHAIM3UPOBATh M COCTABISITH OIHCAHUS
MIPOBOJIUMBIX HCCIICIOBAaHUM.

Hucuumnuaa «OpraHuyeckas ¥ OHOJOTHYECKas XHUMHsD sIBIseTcs 0a30BOM  Juis
nocyienyromero uzydeHus: nucuuruinH: «llumesas Ouorexnomorus» - b1.0.20, «Dusuka u
XUMHs numeBeIX cuctem» — b1.0.21, «MeToabl ucciieqoBaHHUsT NUILIEBBIX cucTtem» bl.B.04,
MOATOTOBKA K HTOrOBOM TIOCYJIAapCTBEHHOW arTecTallMi. 3HAaHWS, YMEHUS M HaBBIKH,
dbopMupyeMbie JAaHHONH y4eOHOW JUCIHMIUTMHOW, SBISIOTCS 0a3zoit s 3¢ ¢HEeKTUBHOTO



MPOXOXKACHUSI MPOU3BOACTBEHHON NPAKTHKH, HANUCAHHUS KypCOBOTO IPOEKTa W BBIMTYCKHOU
KBaJTM(PHUKAIIMOHHOI paboTHI.

Ob6nacTb npodeccuoHanbHON AeSITENFHOCTH BBITYCKHUKOB:

— 01 O6pa3oBanue 1 Hayka (B cepax: HAyYHBbIX UCCIEAOBAHUN TEXHOJOTHHA MPOIYKTOB
JKUBOTHOTO TPOMCXOXKICHHUS Pa3IMYHOTO Ha3HA4YeHHs; Mpo(eccHOHAIbHOTO 00y4YeHus,
po¢eCCHOHATLHOTO 00pa30BaHMs U JOTIOIHUTEILHOTO MTPOPECCHOHATHLHOIO 00pa30BaHMs);

— 22 INumeBast IPOMBIIUICHHOCTh, BKJIIOYAsi POW3BOJICTBO HAMMTKOB U Tabaka (B cdepe
TEXHOJIOTHIl KOMIUIEKCHOU MepepabOoTKU MSICHOTO M MOJIOUYHOTO ChHIPbA). MPOIYKIUs (YCIyru) U
TEXHOJIOTUYECKHUE TTPOLIECCHI;

O06bexTbl MpohecCHOHATBHON e TeIbHOCTH:

— MHUIIEBBIC IPEANPUATHS;

— cleUuaIu3upOBaHHBIC 1[eXa, UMEIoNINe (PYHKIIMU MUIIEBOTO MPOU3BOJICTBA;

— chbIpbe, noay(padpuKaTel U MPOAYKTHI KUBOTHOTO MPOUCXOXKACHUS U TUIPOOHOHTHI,
MPOAYKTHI IEpepadOTKU (BTOPUYHOE) U OTXO/IbI, MUIIEBbIE HHIPEANEHTHI U JOOABKY;

— TEXHOJIOTHYECKOe 000py/I0BaHNE;

— npudOpkL;

— HOpMAaTHBHaf, MPOEKTHO-TEXHOJIOTHYECKast JOKYMEHTaIus, CaHHUTapHBIE,
BETEpUHAPHBIC M CTPOUTEIHHBIE HOPMBI U TIPABUIIA;

— MEXIYHapoOJHbIE CTaHIApPTBl; METOJIBI M CPEIACTBA KOHTPOJIS KadecTBA ChIPhS,
o1y pabpuKaToB ¥ TOTOBBIX POIYKTOB;

— TMPOCThIE UHCTPYMEHTHI KAYECTBA;

— CHCTEMBI KauecTBa;

— 0a3bl JaHHBIX TEXHOJIOTMYECKOT0, TEXHUYECKOTO XapaKkTepa,

— JaHHbIE  MOHHUTOPMHTa  OSKOJOTMYECKOM M OHONOoruyeckod  Oe30macHOCTH
IPO/IOBOJILCTBHS U OKpYIKAroIlEel cpesibl

Buast npodeccnonanbHOM eI TeTbHOCTH BBITYCKHUKOB!

— HAYYHO-HCCJIEIOBATEIbCKAS,;

— TPOM3BOJICTBEHHO-TEXHOJIIOTUIECKASI.

— OpraHW3alMOHHO-YTIPaBICHYECKas

— TIPOEKTHas

3 Kommnerennuu oOy4yawuierocsi, ¢gopmMupyembie B pe3yJbTaTe OCBOEHHUS
AUCHMILTHHBI

[Iporecc nzydeHus: TuCHUTIINHBI « OpraHudeckas W OMOJOTHYECKast XUMHUS HaIPaBJICH
Ha (HOPMHUPOBAHKE CICTYIONTUX KOMIETEHITHI!

Kox u HanMeHoOBaHMe Kox u HaMMeHOBaHNe HHIUKATOPA T0CTHKEHUS
KOMIIEeTeHI Ml KOMIIETeHI i1
OIIK-2 Cnocoben mpumensts | MJI-lomnk-2 OcymiecTBisier pacuersl, aHaJN3UpPyeT

OCHOBHBIE 3aKOHBl M METOJBI | IOJIy4EHHBIE PE3YJbTaThl M COCTABJISET 3aKJIIOUEHHUE II0
UCCJIEIOBAaHUM E€CTECTBEHHBIX | IPOBEICHHBIM AaHaJW3aM, HCIHBITAHUSM U HCCIEIOBaHUSIM,
HayK JUIsl pEIIeHus 3ajad | CHCTEMATH3UPYyeT pe3yJbTaThl HAy4YHBIX MCCIEIOBAHUN C
npodeccuoHanbHOM MOMOIIbIO0 COBPEMEHHBIX IIUPPOBBIX TexHONOorui. Mcnonp3yer
JESATEIIBHOCTH UHTEPHET-PeCypchl, OUIIHAIbHBIE CAUTHI Ui cOOpa 1 0OMeHa
uH(popMalvel MpH peueHuH NpodecCHOHANbHBIX 3ajad ¢
npuMeHenneM cuctem Google, YouTube, Power Point, Zoom,
Miro, Mentimeter

N-20mnk-2 [IpuMeHseT MeToapl MaTeMaTHYECKOTO aHaau3a U
MOJICJIUPOBAHMS NPU PELICHUH 337ad B MPOo(pecCHOHATbHON
JESTEIBHOCTH. Hcnonp3yer UHTEPHET-PECYPCHI,
obunMaTbHbIE CalThl JyIsl cOopa u 0OMeHa nHpopmaluen npu
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[TIK-12 CnocobGeH TpOBOAHUTH
71a00paTOPHBIC HUCCIICOBAHMS

0€30MacHOCTM U KadecTBa
CHIpbsi, TONy(HaOpPUKATOB U
MIPOIYKTOB MTUTaHUS
(UBUYECKUMU, (husuko-

XUMUYCCKAMH, XUMUYCCKHUMH
u MUKPOOHOJIOTUYECKUMU
METOJaMH aHam3a,
MIPOBOJIUTH
OpraHoJIeNTHYECKUe
WCCJICJIOBAHMS B COOTBETCTBUU
c permaMeHTamH,
CTaHIapTHBIMHU
(aTTeCTOBaHHBIMH )
METOJUKAMH,  TpeOOBAHUAM
HOPMAaTHUBHO-TEXHHUECKOI
JIOKYMEHTAIINH,
TpeOOBaHUSIMU OXpaHBl TPyAa
151 JKOJIOTUYECKON
0€30I1aCHOCTBIO.

penieHnu npodeccuoHANBHBIX 33/1a4 ¢ MPUMEHEHHEM CHCTEM
Google, YouTube, Power Point, Zoom, Miro, Mentimeter
U-4onk-2 IlpumeHsier 3HaHUS XUMHM @pU [POBEAECHUU
UCCIIEIOBAaHUM ¥ pemeHur MpodecCHOHAIbHBIX  3ajad.
Hcnonk3yeT WHTEpHET-pecypchl, O(HUIMATBHBIC CAUTHI IS
coopa wm obmenHa  wuHpopManuer TpU  PEIICHUH
npodeccHoHaIbHBIX 3a7a4 ¢ npuMeHeHueM cucteM Google,
YouTube, Power Point, Zoom, Miro, Mentimeter

N-1 nk-12. 3HaeT ¢pusznyeckue, XUMHIECKHUE, ONOXUMUIECKHE,
MUKpPOOHOJIOTUYECKHUE TPOLECChl METOJOB HCCIEAOBAHUS

IIPOJYKTOB IIUTAHHUS JKUBOTHOIO IIPOMCXOXICHUSA, B T.4.
nokaszarenel  0e30MIaCHOCTH;  BO3MOYKHOCTHM  HMHTEpHET-
pecypcoB M INPOrpaMMHBIX IIPOAYKTOB IIPU  PELICHUHU

npodeccuoHanpHbIX 3amad (Zoom, muatdopma OTKpbITOE
o0pa3oBaHHe, TEXHOJOTUU HCKYCCTBEHHOTO HHTEIUIEKTa —
oOnauHble  pelleHus, BHUpPTyalbHas ©  JOIOJIHEHHAs
pPEaIbHOCTb)

W] -2 nx-12. YMeeT npoBOAUTH JTA00PATOPHBIC MCCIICIOBAHUS
KauecTBa ChIphbs, MOTy(PaOpHKaTOB M MPOAYKTOB MUTAHHS,
BKJIIOYas MHUKPOOHOJIOTHUECKUH, CIIEKTpaJIbHBIN,
nossiporpaduueckui, mpoOUPHBIA, XUMUYECKUN U (DU3HKO-
XUMUYECKUM aHaju3, OpPraHOJICITUYECKHE HCCICIOBAHUS, B

COOTBETCTBUU c periaMeHTamH, CTaHJApTHBIMU
(aTTecTOBaHHBIMHU) METOJMKAaMU, TPEOOBaHUSIMU HOPMATUBHO-
TEXHUUYECKON JOKYMEHTaIUH; UCIIOJIb30BATh

CIICHHUAIM3UPOBAHHLBIC I/IH(i)OpMaIH/IOHHI)Ie 0asnl JaHHBIX JId
IMOUCKa OpPTraHUYCCKUX COCHHHGHHﬁ, HU3YUCHUS HUX CBOI>'ICTB,

IPUMEHEHHUS B TEXHOJOTMM IPOU3BOJICTBA IPOAYKTOB
nutaHuss  (Zoom, tuiatpopma OTkpeiToe 0Opa3oBaHUeE,
TEXHOJOTMM MCKYCCTBEHHOTO HHTEIJIeKTa — oOJauHble

peleHts, BUPTyajbHasl U JI0MOJIHEHHAas pealbHOCTh )

NI -3 nk-12. CrmocobeH pa3pabaTeiBaTh IMIKady OaTbHYIO
OpPraHOJIENTUYECKYI0 OLIEHKY KauyecTBa ChIpbs W TOTOBOMU
MPOJYKIIUH;, UCIIONB30BaTh WHTEPHET-PECYPCHI, OPHUIHATbHEIE
caiiTel g cO6bopa M oOMeHa HH(OpMaLuell Mpu peleHuH
npodeccHoHaIbHBIX 3aau ¢ mpuMmeHeHueM cuctem Google,
You Tube, Power Point, Zoom, Miro, Mentimeter

4 CTpyKTypa U coiep:KaHue QUCHUIINHBI

OOmuii 00beM TUCHUIIINHEI COCTABIIIET 4 3aUeTHBIE € TUHUIIEL.

4.1 CTpyKkTypa M CHHILIHHBI

Bun yueGHOI paboTh Bcero vacos Dopwa 00yuenuA
OUYHO 320YHO
AyIuTOpHBIE 3aHATHA (BCEro) 96 96 18
B mom wucne:
Jlekuuun 32 32 6
[IpakTHyeckue 3aHATHs
JlaGopaTopHbie paboThI 64 64 12
CaMmocTosiTesibHAsE padoTa (Bcero), 39 39 117
MMOJITOTOBKA K 9K3aMeHY (KOHTPOJIb) 9 9 9
Bua npomexyTodHOM aTTecTanuu JK3aMeH IK3aMeH IK3aMeH
KonTpoabHas




pabdora

Oo61mas Tpya0EMKOCTh, YaChI 144 144 144

3a4éTHbIE €IUHUIBI 4 4 4

4.2 Conep:kanue pa3aesioB IHCHUIINHbBI

Pazoen 1. Beeoenue. Teopemuueckue npeocmagieHus € OpP2AHUYECKOU U
Ouo002UUECKO XUMUU.

[Ipeamer opranuueckod W  OHOJIOTMYECKOM XUMHUHU, €€ pojib B  IHUIIEBOM
npoMeinuieHHOCTH. Kiaccudukanuy opranndeckux peakiui, nx Mexanusmbl. Knaccudukanus
oprannveckux coequHeHuid. Lludpossie MHCTpYMEHTHI B OOyYEHHHU: CYIIHOCTh, OOJACTh
npuMeneHus (Zoom, Miro, Kahoot, Mentimeter). [lousarue o xemounpopmartuke. L{ludppossie
uHcTpyMeHThI B xumuu: cucrema Chem Draw; Google Scholar; STN International.

Pazoen 2. Yeneeo00poowl u ux npouszeoonvie.

AJKaHBl, aJIKeHbl, aJKaJUCHbI, ANKUHBI. ApeHbl psana OeHzona. llomunukianueckue
apensl. CTpoeHHEe, HOMEHKIAaTypa, U30Mepusi, XUuMUYeCKue cBoiicTa. [lonyuenue, npumeHeHue.
["anorenonpousBoanbie. Ilonyuyenne. OcHOBHblE XUMHUYECKHE IMpeBpauieHus. [Ipumenenue.
Cepocopepxamiue opranuueckue coequHeHus. CTpoeHHe, U30MepUs, KIacCHU(pUKALH.
[lonyyeHnue, XMMUYECKHE CBOMCTBA. A30TCOAEP)KAILME OPraHUYECKUE COCAMHEHUs. AMUHBI,
HuTpocoenuHenus. Ctpoenue, nzomepus, kiaccupukanus. [lomyueHne, XuMu4eckue CBOMCTBA.
Hcnonb3oBaHWE TEXHOJOTUA KOMIIBIOTEPHOW CUMYJISLIMM U JONOJIHEHHOM pEeaJbHOCTH Ha
OCHOBE BHpPTyalbHOH sabopatopuu (pecypcer  https://orgchem.ru;  www  chemit.ru;
www.virtulab.net; XuMuxk.ru; https://pandia.ru)

Pazoen 3. Kucnopoocooepicauwyue coeounenus.

I'unpokcucoeaunenus. HomeHnknarypa. AJKaHOJIBI, LMKJIOAIKAHOJbI, apHJIATKAHOJIBL,
JIMOJIBI, TPUOJBI U MOJINOJIbI. DEHOJIbI, apeHInoNbl U apeHTpHuobl. [lomyuenne. dusnyeckue u
xumuueckue cpoiictBa. IIpocteie apupsl. Ctpoenue, uzomepus, kiaccuduxanus. [lonydyenue,
xumuueckne cpoiictBa. OkcocoennHenus. CTpoeHHE, HOMEHKIATYPa, XMMHYECKHE CBOMCTBA
anbIeruioB U KetoHoB. [lomydyenue u npuMeHeHue. MoHOKapOOHOBBIE KUCIOTHL. XUMUYECKUE
CBOIICTBa, ToNMyueHUe U mpuMeHeHue. /[ukapOooHoBble KUCIOThL. OCOOEHHOCTH (U3NYECKUX U
XUMHYECKHX CBOMCTB. ['MOPOKCHKHCIOTHI. XUMHUecCKHE cBOMcTBA. OnTuyeckas H30Mepus.
Oxkcokucnotel. Krnaccudukarmusi, HomeHnkinarypa. IlomydeHue, cBOHCTBA. AMHHOKHCIOTHL
Knaccudukanus, HOMEHKIaTypa, XumMudeckue cBoictBa. Ilomyuenue. Wcnonb3oBanue
TEXHOJIOTHII KOMITBIOTEPHON CUMYJISIUU U JOTNOJHEHHON PEealbHOCTU Ha OCHOBE BUPTYaJIbHOM
nabopatopun (pecypcest https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

Pa3zoen 4. Buoopzanuueckue coeounenus.

Jlumunet. [Ipocteie munuabl. XKupbl u macia. OCHOBHbBIE (DU3UKO-XUMUYECKUE CBOICTBA.
[Tonsitue o ¢docho- M rnUKoOIUNUAAX. TepreHbl, TEPIEHOUIbI, KApPOTHUHOUIBI, CTEPOUBI.
VYrinesoasl. Monocaxapunael. Ctpoenue. Crepeoxumusi MoHO03. Ilomyuenume. Xumuueckue
cBoiictBa. Omuro- m mnonucaxapuasl. CTpOe€HHE, CBOICTBA, MOIy4YeHUE. AMHHOKHUCIOTHI.
[Mentuael. Knaccudukamus. [lonsatue o cTpoeHHH, CBOWCTBAX, METO/IaX CHHTE3a W THAPOIU3A.
I'eTrepormkinueckue coequueHusi. Mcnoib30BaHUE TEXHOJIOTUHA KOMIBIOTEPHON CUMYJISIIUHM W
JIOTIOJTHEHHOHM peaibHOCTH Ha OCHOBE BUPTYyalIbHOU Jiaboparopuu (pecypcesl https://orgchem.ru;
www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 5. beaxu. Hykneunoewvie Kuciomot.

Ponp OenkoBBIX BEMIECTB B SIBICHUSX KU3HU. [IpUHIMIBI CTPYKTYpPHON OpraHH3aIluu
6enkoB. Kiaccudukarust OenkoB: HpPOCThIE, CIOXKHBIE (XPOMOIPOTEUHBI, HYKJIEOIPOTEHUHBI).
OU3NKO-XUMUYECKUE XapaKTEPUCTHKU OenkoB: amdoTepHble U OydepHbie CBOWCTBA;
M303JICKTPUYECKAs TOYKA; THIPOPUILHBIE CBOWCTBA; ONTUYECKUE XapaKTePUCTUKH. J[eHaTyparus
OenkoB. 3HaueHUE JEHATypaluuu OENKOB B MUINEBOM TexHOJoruu. Hykneo3uabl U HYKJIEOTHIBL.
JHK u PHK, ob6mas xapakrepucrtuka. CoBpeMEeHHbIE MpEICTAaBICHUS O OMOCHHTE3€ OEJIKOB.
HyxnenHoBble KuciIoThl U OuMocuHTe3 OenkoB. ['eHernueckass umHxeHepus. PekomOMHaHTHBIE
JHK wu renernueckn MOIU(PHIMPOBAHHBIE MPOAYKTHL. VICIONB30BaHHE  TEXHOJOTHIA
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https://orgchem.ru/
http://www.virtulab.net/
https://pandia.ru/
https://orgchem.ru/
http://www.virtulab.net/
https://pandia.ru/
https://orgchem.ru/
http://www.virtulab.net/
https://pandia.ru/

KOMITBIOTEPHON CUMYJISILIUU U JOMOJTHEHHOM peaibHOCTH Ha OCHOBE BUPTyallbHOM JabopaTtopuun
(pecypesr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 6. @epmenmul, 20pMOHbBL.

OcHOBHBIE ~ TIOJIOKEHUS ~ TEOpUM  (pepMEeHTATHBHOrO  Karanmza.  KuHeTHmka
dbepmenTaTuBHBIX peakuuii. [Ionstre 06 akTuBHOM LeHTpe. OOIIKe CBOWCTBA: CEU(PUYHOCTD,
TepMONAaOMIBHOCTh, OTHOIIeHHe K pH u mocroponHuMm BemecTBaM. Homenkmarypa u
kiaccupukanus. XapaKTepUCTUKA KJIAcCOB, OTJEJIbHBIE MPEICTAaBUTEIN  KJIACCOB.
DepMeHTHBIE MTpenapaThl B MUMIEBBIX TEXHOIOTHAX. UMMOOUIHM30BaHHBIC (PEPMEHTHI.

Onpenenenne, ypoBHHM TOPMOHAJIbHOM PEryJslIMM, MEXaHU3M JCHCTBHUS TOPMOHOB.
Krnaccupukanmss mo XMMHYECKOW MPUPOJE U MECTy CHHTe3a. VCIob30BaHHE TEXHOJIOTUN
KOMIIBIOTEPHON CUMYJISIIIMU U JIOMOJTHEHHON pealbHOCTH HAa OCHOBE BUPTYallbHOM 1abopaTopun
(pecypesr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 7. Bumamunot.

OO0mas xapakTepHCTHKAa W KiacCU(UKAIUs BUTAMHUHOB. PONb BUTAMUHOB B THTAHUU
YeJI0BEKa. ABUTAMHMHO3bL, TUTIOBUTAMUHO3bI, TUTIEPBUTAMUHO3bL, UX IPUYUHBL. JKupopacTBOpruMbIE U
BOJIOPaCTBOpPUMbI€ BUTAaMUHBI. CTpOEHHE U (PYHKIIMU BaXKHEHIIMX BUTAMUHOB, UX y4acTHE B
oOMmeHe BemiecTB. BuTaMuHM3anusg NHIIEBBIX NPOAYKTOB. lcmonp30BaHuE TEXHOJIOTHUN
KOMIIBIOTEPHON CUMYJISILIMU U JIONOJHEHHOW peallbHOCTH Ha OCHOBE BUPTYalIbHOM 1abopaTopun
(pecypcsr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 8. Obmen sewgecme u Inepeuu.

Buner nmpoueccoB B oOMeHe BemiecTB. J[Be cTopoHbl MeTabonu3ma — aHabOMM3M H
KaTabomm3M. Otalbl Karabonau3ma. DHeprervka oOMeHa BerecTB. Kiaccuueckue M coBpeMeHHas
TEOpUU OUOJIOTUYECKOTO OKUCHeHHs. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE TIPOIECCHl B
opranusme. PasButue ydeHusi 0 OMOIOTHYECKOM OKUCIEHUH. [IoHATHE O TKAHEBOM JBIXaHUH.
Teopun A.Jl.JIaByasse, A.H.baxa, B.W.ITannaguna. Lukn TpukapO60HOBBIX KMCIOT. OKHUCIEHHE
nupyBara 10 auetui-KoA. /IpixatenbHas uens u ee pepmentsl. Cunre3 AT®. Duepreruueckuii
OanaHc IUKIIA TPUKAPOOHOBBIX KUCIOT M TPAHCHOPTA MPOTOHOB U AJIEKTPOHOB B JBIXaTEIbHOMN
uenu. Mcnosib30BaHNE TEXHOJIOTHI KOMIBIOTEPHON CUMYJISIIMUA U JIOMTOJTHEHHON pEaIbHOCTH HA
OCHOBe BHpTyanbHOW saboparopuu (pecypcer  https://orgchem.ru;  www  chemit.ru;
www.virtulab.net; XuMuxk.ru; https://pandia.ru

Pazoen 9. Oomen y2neeooos.

buonornueckoe 3HaueHue yriaeBoAoB. llepeBapuBaHue W BcachlBaHWE YTIJIEBOJIOB B
JKEITYJIOYHO-KHMILIEYHOM KaHaje. DepMeHThl, y4acTBYIOLUME B MepeBapUBaHUU yrieBoAoB. Poib
KJeT4yaTKu. [IeKTHHOBBIE BEIIECTBA, MX CBOMCTBA, (DEpMEHTATHBHBIE MpPEBpAIlCHUs, POJIb B
MULIEBBIX TEXHOJOTUAX U B MUTAHUM 4yenoBeka. [lyTu ncnonap30BaHus IIIOKO3bl B OpraHU3MeE:
noJj/iepKaHue MOCTOSSHHOTO YPOBHS caxapa B KpOBHU, OKHUCIIEHUE, CUHTE3 TJIMKOI€Ha U JKupa.
[TpoMexyTOUHBII OOMEH YTJIeBOJOB B OpraHax M TKaHAX. AHa’pOOHBIA pacmaa yTieBOAOB.
I'mukonus. IlocnenoBaTenbHOCTh JTANOB MPEBpPAIlEHUS U HUX POJb B OpraHU3ME.
B3anmocBs3p  mpoueccoB  OposkeHHST W JbIXaHHSA.  AdpOOHBIM  pacmaja  yIJIeBOJOB.
[TenTo3odochaTHbIl MyTh OKUCIEHHS YIJIEBOJOB M €r0 BakKHOE OHOJIOTMYECKOE 3HAYEHUE.
['mokoneorene3. HeiiporymopanpHas perynsnus yriaeBOgHOTO oOmeHa. Hapymienus
yrieBogHoro obmena. [umornmukemwus. [umepriukemus. Vcmonbp3oBaHWe TEXHOJIOTHMA
KOMIBIOTEPHON CUMYJISIIMU U JOMOTHEHHON pEallbHOCTH HA OCHOBE BUPTYalbHOM JT1abopaTopun
(pecypesr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Paszoen 10. Oomen nunuoos.

buonoruueckoe 3Hadenwe auUnuAOB. Dochorunuabl, X ydacTHE€ B IOCTPOECHUU
ounonorndyeckux memOpaH. IlepeBapuBaHue U BCacChIBaHHE JTUMHUAOB B KEIYAOYHO-KHIIEYHOM
KaHaJle. OMyJIbrHpOBaHUE JUNUAOB. JKeayHble KHCIOTBI M HUX pOJb B IepeBapUBaHUU
munuaoB. BHyTpukieTouHblil pacnaa iunuaoB. OKUCIEHUE MPOAYKTOB pacraja B KIETKax
TKaHEW: OKHUCIICHUE TIUIEPUHA U BBICIIUX KUPHBIX KUCIOT (P-okucieHue). buocunTes munuaos
B TKaHsX. CHHTE3 JKUPHBIX KHUCIOT (MAaJOHOBBIM IHMKI), TPUTIIALEPHUIOB, (HOCOIUITHIOB,
KETOHOBBIX Tel M XoJjectepuHa. Perynsuus oOMeHa nunuaoB B opraHuszme. llaronorus
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aunuaHOTO oOMeHa. Jlumasel. JIMmookcWreHasa W ee pojb B MHINEBOM MPOMBIIIICHHOCTH.
IIporopkanue x)upoB. TOKCHYHOCTh MPOAYKTOB OKHUCIICHMS XUPHBIX KHUCIOT. Vcnosnb3oBaHue
TEXHOJIOTUI KOMITBIOTEPHOW CUMYJISILIMU U JONOJIHEHHOW PealbHOCTH HAa OCHOBE BUPTyaJlbHOU
naboparopun (pecypest https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

Paszoen 11. Oomen d6enKk06 u amuHoOKucIOM.

buonorunyeckass neHHocTh OenkoB. [lepeBapuBaHue OEIKOB B KelyJIOYHO-KUIIEUHOM
kaHane. llentupassl. buoxumuueckue mpolecchl B TOJICTOM  OTAENIE  KUIIEYHUKA,
00e3BpeKMBaHNE TOKCHYECKMX IMPOJAYKTOB. BcackiBaHMe NMpPOAYKTOB IEpeBapUBaHUs OENKOB.
Ilytn npeBpaiieHuss aMUHOKUCIOT. [IepBUYHBIN CHHTE3 aMUHOKUCIOT. IIpsiMoe aMuHUpOBaHue
U IepeaMHHUpoBaHHE. AMHUHOTpaHcdepasbl. BTopuuHoe oOpa3oBaHME aMUHOKHUCIOT IpU
rugponn3e OenkoB. OOpa3oBaHne He OEJIKOBBIX Aa30TUCTBIX COCAMHEHUH W TyTH UX
00e3BpeKMBaHMsl (CUHTE3 MOYEBMHBI, aMHUJOB acHaparnHOBOM M TJIyTAMUHOBOM KHUCIOT M
aMMOHMMHBIX coJjeil). OOMeH XpoMoINpoTenHOB. Paciiennenue u BcacblBaHUE XPOMOIIPOTENHOB
U HYKJIEMHOBBIX KHCIOT B JKEIyJAOYHO-KHMIIEYHOM KaHaie. Pacman rema. Pacmernienue
HYKJIEMHOBBIX KHUCJIOT B TKaHfAX opraHusma. bamanc a3zora um ero pasHoBuaHocTtH. OOiiue
OPUHIUNBL  peryasiuud  oOMeHa  OenkoB. IlpuHIumsl  HOpMHMpOBaHUS  OEIKOBOIO U
AMHHOKHCIIOTHOTO MUTaHUs YenoBeka. [laromorun oOMeHna 6enkoB 1 aMuHOKHCIOT. Hapymienne
oOMeHa mypuHOB. Mcnoib3oBaHHE TEXHOJIOTUH KOMIBIOTEPHOW CHUMYJISLUU U JIOTOJIHEHHON
peaJbHOCTH Ha OCHOBE BHUpTyalbHOW Jabopatopuu (pecypcwl https://orgchem.ru; www
chemit.ru; www.virtulab.net; XuMuxk.ru; https://pandia.ru

4.3. Pa3zgeanl IMCHUIIIMHLI M BU/ 3aHATHI

Ne Paznen qucuuIiMHbL Jlexuun Mpaxrid. | JlaGopatop. CPC Konrpos Bcero
/11 3aHATHS | 3aHATHS
1 | Beenenue.Teopernueckue npeicTaBlieHus B 2 4 3 9
OpraHNYECKON M OMOIOTUIECKON XUMUHU.
2 YriaeBoaopoibl U UX MPOU3BOJIHEBIE. 4 4 4 12
3 | Kucnopoacoaepxaiiue coeJHHEHHS. 6 8 4 18
4 Broopranmyueckue coeTMHECHUS. 6 8 4 18
5 | benku, HYKJICHHOBBIC KUCIIOTEI 2 8 4 14
6 | ®epMeHTHL, TOPMOHEI 2 8 2 12
7 | Butamunsl 2 4 2 8
8 OOMeH BeIeCTB U SHEPTHH 2 4 4 10
9 OOMeH yTIIeBOIOB 2 8 4 14
10 | OOmeH nMUIIUAOB 2 4 4 10
11 | O6MeH OEKOB M AMHUHOKHUCIIOT 2 4 4 10
[IpomexyTouHas arrecrauys (93K3aMeH) 9 9
Hroro: 32 64 39 9 144
5 Martpuua ¢popMupoBaHusi KOMIETEHIUH M0 JUCIUIIINHE
O6wenpodeccuonanss | IIpodeccronansHeie
ble KOMITIETEHIIUH OGmree
No r.11. Paznensl, TeMbl JUCIIUIIINHEI KOMIICTCHIINH KOIIMMECTBO
KOMITETEHITH
OIIK-2 TK-12 "
1 | Beenenne. Teopermueckue MpenCTaBICHUS + 1
B OPraHUYECKOM XUMHH.
2 YIaeBOAOPOIBI M UX IPOM3BOIHBIC. + 1
3 Kucnopoacoaepxaiiyue coeJuHEHHUs. + + 2
4 buooprannueckue coeiMHEHUSI. + + 2
5 benku, HyKJI€MHOBBIE KUCIOTHI + + 2
6 | ®epMeHTHI, TOPMOHBI + + 2
7 | ButamMuHBI + + 2
8 | OOMeH BelIECTB U YHEPTUU + + 2
9 OOMEH YIIICBOIOB + + 2
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10 | OOMmeH TUNUAOB + + 2

11 | OOMeH OEIKOB U aMHHOKHUCIIOT + + 2

6 Oopa3oBarejibHbIE TEXHOJOTHH

O0beM ayaUTOPHBIX 3aHATHH Bcero 96 uacoB, B T.4. JEKIUHM - 32 yaca, JabopaTOpHbBIE
paboThI - 64 yacos.

24 gaca (25%) — 3aHsTUI B MHTEPAKTUBHBIX (POPMaxX OT 00beMa ayJUTOPHBIX 3aHSITHI.

Bun 3ansatus HCHOJ’II:?,yeMLIe HWHTCPAKTHUBHBIC KonnuectBo

CCMCCT[)
JI, 113, JIP 00pa3oBaTeIbHBIE TEXHOIOIHHI qaCcoB
) )

HanmeHoBanue TeMbl

CutyanunoHHbIe 331241 («MO3TrOBOM
HITYpM» ¢ Hcronb3oBanueM Miro, 4
Zoom)

Pa3nenenue Hu
OPraHUYEeCKHUX BEILECTB.

2 TP O4YHUCTKa

Jemosas urpa (paboTta ¢ UHTEpPHET-
pecypcamu Google, You Tube, 4
npesenrarst Power Point)

VrieBobl.

2 [pobnemuas nexius(TeXHOIOTHs
MakpOoHYTPHEHTHI THILEBOTO «TIePEeBEPHYTHIN KIIACC» €
CBIPBS (OCITKH, JKHPHI, YTICBOIbI). HCTIONB30BaHUEeM Z00Mm,
Mentimeter)

2 HUccnenoBatensckas pabota
JIP DepMeHThI («MO3TOBOH IITYpPM» C 4
ucnojp3oBanueM Miro, Zoom)

2 HUccnenoBatensckas pabota
JIP Buramunst («MO3TOBOI IITYPM» C 4
ucnojp3oBanueM Miro, Zoom)

2 [Tpobaemuast aekiys (TEXHOIOTHS

«IIEpEBEPHYTHIN KIIACCH €

UCTIONb30BaHUEM Z00M,
Mentimeter)

JI JInnuael 1 uX 0OMeH

2 [pobnemuas nexius(TeXHOIOT s

«IEPEBEPHYTHIN KITACCH» C

HCIIONB30BanneM Z00m,
Mentimeter)

JI VYrneBoasl 1 uX oOMeH

2 [MpoGnemuas nexius (TeXHOIOTHS

«TIePEBEPHYTHIN KIIACC» € 2

HCTIONB30BaHUEM Z00Mm,
Mentimeter)

JI Benku u ux oomen

HUTOTO 24

7 Y4eOHO-MeTOoaMYECKOE OOecleYeHHe CaMOCTOATEbHOH padoThl CTYJAEHTOB.
OuneHoyHble cpeacTBa A8 TeKYLIero  KOHTPOJIS  yCIEeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTALMHU [0 UTOraM OCBOCHUS AUCHUIIMHBI

7.1 Buabl caMoCTOSITE/IbHOI Pad0Thl, NOPSI0K X BbINOJHECHUS H KOHTPOJIS

Ne Paszex (rema) Buast CPC MHopsanok BeinosHenuss CPC Meron
n/n AUCHMILTHHBI KOHTPOJIst
1 Beenenue. IlogroToBka k| PaboTta ¢ JEKIIMOHHBIM MaTepHWaioM, | YCTHBIH  OMpOC,
Teopernueckue KOHTPOJBHOH OCHOBHOI u JIOTIOJTHUTEIBHON | KOHTPOJIbHAS
MIPeCTaBICHUS B pabore, pa3bop JIHTEepatypoi, UHTEpHET- | pabora,
OpraHN4ecKoil Y CUTyallMOHHBIX pecypcamu(Google, You Tube, Power | rectupoBanue B
OMONIOTNYECKOl XMMUH.| 337124 Point) cucreme Moodle
2 | Yruesomoponst u wux | Ilomroroska Pabota ¢ JEKIMOHHBIM MaTepwaioM, | YCTHBIH  OmpocC,
MIPOU3BOTHBIE. KOHTPOJIbHOU OCHOBHOM u JIOTIOJIHUTENIbHON | KOHTPOJIbHAs
paborte, JIUTEPATYPOH, HHTEpHET-pecypcamu, | paboTa,
MTOJITOTOBKA moaroToBka ordera mo JIP (BupTyampHas | TeCTHpOBaHHE B
11a60paTOPHOM naboparopus, 00CyXaeHue, BbIBOAbI ¢ | cucreme Moodle
pabote HCIOJIb30BaHUEM UHCTpyMeHTa Miro)




3 | Kucnopoxnconepxamue | I[loarotoBka kK | Pabota ¢ JeKUMOHHBIM MaTepHajoM, | YCTHBIH  ompoc,
COCTUHEHUS. KOHTPOJIBbHOM OCHOBHOH u JIOTIOJTHUTEJIBHON | KOHTPOJIbHAS
pabore, JIUTEPaTypoi, UHTEpHeT-pecypcamu, | pabora,
MIOJITOTOBKA K | moarotoBka orvera no JIP (BupryanpHas | TecTHpoBaHHE B
nabopaTtopHoOi naboparopusi, o0cyxaeHue, BbIBOObl ¢ | cucteme Moodle
pabote HCTIOJB30BaHUEeM HHCTpYMeHTa Miro)

4 | buoopranndeckue [oxroroBka k JIP, | Pabora ¢ IJeKOIMOHHBIM MaTepuanoM, | YCTHBIH  OIIpoOC,

COCIMHEHUSI. MIOJTOTOBKA K | OCHOBHOH u JOTIOJTHUTENBHON | KOHTPOJIbHAS
KOHTpPOJIbHON JIUTEPATYPOH, HHTEpHET-pecypcamu, | paboTa,
paborte, moaroToBka ordera mo JIP (BupTyanmpHas | TeCTHpOBaHHE B
MIOJITOTOBKA K | maboparopusi, oOcyxaeHHe, BbIBOObI ¢ | cucteme Moodle
JIeNIOBOM Urpe UCIIONIb30BaHUEM MHCTpyMeHTa Miro)

5 | benku, nykneuHosble | [ToaroroBka Kk | Pabota ¢ JEKIMOHHBIM MaTepuaioM, | YCTHBIH  OMpoc,

KHUCJIOTBI KOHTPOJIbHOU OCHOBHOH 5 JIOTIOJIHUTEIIbHON | KOHTPOJIbHAS
paborte, JUTEPaTypoi, UHTEpHET-pecypcamu, | pabora,
IIOJITOTOBKA K | moarotoBka oryera no JIP (BupryanpHas | TecTHpoBaHHE B
nmabopaTopHOit naboparopusi, 00CyxaeHHe, BbIBOAbI ¢ | cucteme Moodle
pabote HCTIOJBb30BaHUEeM HHCTpYMeHTa Miro)

6 | ®epMeHTHI, TOPMOHBI IToaroroBka Kk | Pabota ¢ JEKIMOHHBIM MaTepwaioM, | YCTHBIH  ompoc,
KOHTPOJIbHOH OCHOBHOH u JOTIOJTHUTEIBHON | KOHTPOJIbHAS
pabore, JIUTEPATypPOH, HHTEpHET-pecypcami, | pabora,
MIOJITOTOBKA K | moaroToBka otdera no JIP (BupTyanpHas | TecTHpoBaHHE B
J1a00paTOPHOI naboparopusi, 00CyxaeHue, BbIBOABI ¢ | cucteme Moodle
pabote WCIIOJIb30BaHHEM MHCTpyMeHTa Miro)

7 | Buramunbl IToaroroska Kk | Pabota ¢ JEKIIMOHHBIM MaTepuaaoM, | YCTHBIH  OMpOC,
KOHTPOJIBHOHI OCHOBHOH 51 JIOTIOJIHUTENIbHOM | KOHTPOJIbHAs
pabore, JIUTEPATyPOH, WHTEpHET-pecypcamu, | paboTa,
HOJITOTOBKA K | moarotoBka oryera no JIP (BupryanpHas | TecTHpoBaHuE B
nmabopaTopHOit naboparopusi, 00CyxaeHue, BbIBOAbI C | cucteme Moodle
pabote HCTIONB30BaHUEeM HHCTpYMeHTa Miro)

8 OOMeH  BelecTB ITonroroska Kk | Pabota ¢ JEKIMOHHBEIM MaTepwaioM, | YCTHBIH  ompoc,

SHEPrUH KOHTPOJILHOH OCHOBHOH u JIOTIOJTHUTEIBHON | KOHTPOJIbHAS
pabore, JIUTEPATypPOH, HWHTEpHET-pecypcami, | pabora,
MIOJITOTOBKA K | moarotoBka otdera no JIP(Google, You | tectupoBaHue B
J1a60paTOPHOA Tube, Power Point) cucreme Moodle
pabore

9 | OOmeH yrineBoaoB IToaroroBka K | Pabota ¢ JEeKIMOHHBIM MaTepwaioM, | YCTHBI  ompoc,
KOHTpPOJIbHOU OCHOBHOH 51 JIOTIOJIHUTEIbHON | KOHTPOJIbHAsS
pabore, JIUTEPATYPOH, WHTEpHET-pecypcamu, | paboTa,
ITOJITOTOBKA K | moaroToBka otdera mo JIP (Google, You | tectupoBanme B
nabopaTopHOH Tube, Power Point, BupryamsHas | cucteme Moodle
pabore naboparopusi, 0OCYXJIEHHE, BBIBOABI C

HCIIONB30BaHHEM HHCTpyMeHTa Miro))

10 | OOMeH nUIIUIOB TloaroToBka Kk | PaboTta ¢ JEKIMOHHBIM MaTepwaioM, | YCTHBIH  Ompoc,
KOHTPOJIBbHOI OCHOBHOH u JIOTIOJTHUTEIBHON | KOHTPOJIbHAS
pabore, JIUTEPATypPOH, HHTEpHET-pecypcami, | pabora,
ITOJITOTOBKA K | moarotoBka otdera 1mo JIP (Google, You | tectupoBanme B
n1abopaTopHOi Tube, Power Point, BupryamsHas | cucreme Moodle
pabore nabopatopusi, OOCYXKJEHHE, BBIBOABI C

HCIIOJIB30BaHMEM MHCTPYMeHTa Miro))
11 | Obmen  GenkoB IToaroroBka Kk | PaboTta ¢ JIEKIIMOHHBIM MaTepwajaoM, | YCTHBIH  OMpOC,
AMHHOKHUCIIOT KOHTPOJIbHON OCHOBHOH u JIOTIOJTHUTEIBHON | KOHTPOJIbHAS
paborte, JIUTEPATYPOH, HHTEpHET-pecypcamu, | paboTa,
I0/I'OTOBKA K | moarotoBka otdyera mo JIP (Google, You | tectupoBanue B
n1abopaTopHOM Tube, Power Point, BuptyamsHas | cucteme Moodle
pabore naboparopusi, 00CYXJEHHE, BBIBOABI C

10




HCIIONB30BaHHEM HHCTpyMeHTa Miro))

7.2 KoHTpOJIbHBIE BOII

POCHI 1JIsI CAMONIPOBEPKH

Paznen (Tema)
AUCHUILIUHBI

KOHTpOJII)HBle BOIIPOCHI JIsl CAMOIIPOBEPKHA

Baenenne.
TPeICTaBICHUS
OpraHUYeCcKOi
OHOJIOTHYECKON XHUMHH.

TeopeTtnueckue
B
"

1. McTtopus pa3BUTHs OpraHU4ECKON XUMHUH KaK CaMOCTOSTENbHOM HAYKH.
2. Teopus xumuueckoro crpoenus bytineposa.

3. Tunsl XUMUYECKUX CBA3EH B OPraHUYECKUX COEIUHEHHUSX.

4. Kimaccuukanus XUMAYECKAX PeaKIni.

5. Homenknarypa opranndeckux coenuaennii (MIOITAK).

YrieBoaoposl " uX

TIIPOU3BOIHBIE.

1.DneKTpOHHOE CTPOCHNE aTOMa YTIIEPOAa, BUIBI THOPHUIN3ANH.

2. IloHsiTHE O TOMOJIOTUYECKUX PsifaX yIJIEBOJOPOIOB.

3. Bunsl u3oMepuu B OpPraHUUECKUX COCUHEHUSX.

4. T'anoreHonpoU3BOAHbIE YTIEBOAOPOAOB.

5.A30TcozepKaliie OpraHHMYecKHe COEIUHEHHs (HUTPOCOEIUHEHHMS,
AMUHOKHCIIOTHI).

aMUHBI,

Kucnoponconepxamiue
COCNHCHUA

1. OcoGeHHOCTH JIEKTPOHHOTO CTPOCHHMSI aTOMa KUCJIOPOaa.

2. Knaccudukanus ruipoKCHCOeTMHEHUIA.

3. Kitaccudukaiius kapOOHMIBHBIX COCTUHCHUH.

4.0c00eHHOCTH AIIEKTPOHHOTO CTPOCHUSI KapOOKCUIBHOM IPYIIIIBL.
5. Knnaccudukanus kapOOHOBBIX KUCIOT.

. DIOKCUCOESTUHEHUS: OCOOCHHOCTH CTPOCHHSIL.

. Kinaccudukarus ciioxHbIX 3(hHPOB.

EHOOpFaHH‘IeCKI/IG
COCINHCHMUA.

[loHsiTHE O HEUTPAJBHBIX JTUMUIAX.
Oco0eHHOCTH CTPOCHHUS MONSAPHBIX JHITHAIOB.
CyurHocTh mporecca mporopKaHus JUIMUI0B.
JlunuaHple KOMIIOHEHTHI MOJIOKA.
Knaccudukarus yrieBoaos.

VYTiaeBoabl MOJIOKA.

Knaccudukamnms 6enkoB.

benkoBbIe KOMIIOHEHTHI MOJIOKA.

benku,
KHCIIOTBI

HYKJICMHOBBIC

6
7
1
2
3.
4.
5
6
7
8
1.

OU3NKO-XUMHUUECKHUE CBOWMCTBA OenKOB: aM(OTEpHOCTh U Oy(epHOCTH;
pactBopuMocTs, DT, (akTopbl MOHMKAIOUINE PaCTBOPUMOCTH;, KOJUIOWIHEIC
CBOICTBA.

2. Hyxneomnporeunsl. Hyknewnossie kuciotel (HK), ¢ysxumu, cocras JHK u
PHK: a3oructele OCHOBaHHMS, HYKJIECO3HWIbI, HYKJICOTHIBI, CTPOCHHE H POJIb
AMO, AJID, ATO.

3. Tlepsuunas ctpykrypa JHK u PHK, Bropmunas crpykrypa JHK u PHK, Tumsr
PHK, ux poub B OHocuHTE3E Oelka.

4. buocunres JJHK — permnukanus. Pemapanus JJHK.

5. Tlpouecc Tpanckpuniuu — cuate3 marpuanoit PHK.

6. buocuntes OenkoB. PUOOCOMBI M MpoIeCC TPaHCIAUUHU. [1OCTTPaHCISIIMOHHAS
MoauduKanys 1 GopMHpOBaHUE OSITKOBOI MOJICKYJIHI.

DepMeHTbI, TOPMOHBI 1. Omnpenenenre u XuMu4Ieckas mpupoia GepMeHTOB (TIPOCTHIE U CIIOKHBIE).

2. Tpm cragum QepMeHTaTHBHOrO Karanu3a. Cxema B3aMMOJCHCTBHSA C
cybcrparom: Teopun ®uiepa u Konurenna.

3. CsoiictBa QepmeHTOB: crennUIHOCT, JAEHCTBUS; OTHOmeHne K pH,
TeMIeparype, IOCTOPOHHUM BEIECTBAM.

4. Howmenkmatypa ¥  kiaccudukamus — (EpMEHTOB:  OKCHJIOPEIYKTa3bl,
TpaHcdepasbl, THIPOJIa3bl, JTHA3bl, H30Mepasbl, JTUTIa3bl.

5. Kodepmentsr HAJl, HAZI®; cTpoeHne 1 akTUBHBIHN HEHTP.

6. KodepmeHT A: cTpoeHHE U aKTHBHBIN IIEHTP.

7. Omnpenenenne ropMoHOB. Cxema HEPBHO-TOPMOHAIBHOH perymsinuu. Pob
TOPMOHOB THIIOTaNIaMyca.

8. Kiaccuukaiusi TOPMOHOB 110 XHMHYCCKOH MPHUPOAEC M MEXaHH3M ICHCTBHUS
TOPMOHOB.

9. Xapakrepucruka TOpMOHOB runogusza. Mx Xxumudeckas Npupola H

OKa3bIBaeMbIil 3 PeKT.

10. XapakrepucTuka TOPMOHOB IINTOBHIHOM JK€JIE3bl M MapalllUTOBHIHBIX KEJe3.
Wx xumudeckasi mpuposa U OKa3bIBaeMblil 3 QeKT.

11. XapakrepucTuka ropMOHOB ITOJDKEJTYIOYHOM skese3bl. X Xxumudeckas npupoja
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12.

13.

14.

U OKa3bIBaeMBbIN 3(h(eKT.

XapakTepucTHKa TOPMOHOB MO3TOBOT'O M KOPKOBOT'O CJIOSI HAJIIOYeUYHUKOB. WX
XUMHUUECKasi IPUPOJA ¥ OKa3bIBaeMBbIl (D PEKT.

XapakTepucTHKa IIOJIOBBIX TOpPMOHOB. MX XuMmuyeckas mpupona H
OKa3bIBaeMBbIil 23 PeKT.

XapakTepuCTHKa FOPMOHOINOJOOHBIX coenuHeHnd. X Xxumuueckas mpupona u
OKa3bIBaeMBbIN 3P DEKT.

Buramuab!

=

HBOo~NO AW

0.
. ButamuuBs (anTHIENIArpUYECKII; HUKOTHHAMMU)
12.
13.
14.
15.

Omnpenenenne, oOmme  CBOWCTBA  BHTAMHHOB, WX  KJIACCHU(UKAIIHS.
AHTUBHUTaMUHBI.

Crpoenne, Ononormyeckas (QyHKIHS, aBUTAMUHO3 H UCTOYHUKH BUTAMUHOB:
Buramuu A (aHTHKCEpO(TATEMUYECKUN; PETHHOI)

Buramusa [l (aHTHpaXUTHUIECKHI; KaIbIH(pEpO)

Buramus E (aHTHCTEpMITBHBIN; TOKO(EPOI)

Buramun F (monauHeHachIIIEHHBIE KUCTIOTHI)

Buramun K (aHTHreMOopparuueckuii; GUIIIOXHHOH)

Buramus B; (aHTUHEBPUTHBIN; THAMUH)

Buramun B; (pubdodnaBun)

BuramuuaB3 (maHTOTEeHOBas KUCIOTA)

Buramuu B (agepMuH; THPUIOKCHH)

Buramua Bg (homuesas kucnora)

Buramun B1z (aHTHAaHEMHYSCKHIA;, KOOATTAMHH)
Buramus C (aHTHIIMTOTHBIN; aCKOPOMHOBAs KMCIIOTA).

OOMeH BeIecTB U SHEPTHH

INonsTne oOmeHa BemecTB. Buapl mporeccoB, KOTOpBIE OH BKIIOYACT.
XapakTepHuCTHKA MOHATHH aHA00IN3M 1 KaTabOoJIU3M.

Oranbl kaTabonu3ma. ODHEpreTHKa >KMBOTO OpraHusma. Makposprudeckue
COEIIMHEHHS U MaKpO3PTUYEeCKHe CBSI3U.

buonornueckoe oxucienue. Omnpenenenue. Kiaccuueckue M coBpeMeHHas
TEOpHHU OHOJIOTNYECKOTO OKUCICHHUS.

Honatne LTK (umkn KpeOca). buosmormueckas poib M 3HepreTHdecKas
IIEHHOCTH 3TOT0 nporecca. Cxemsl npeBpamiennii B L{TK.

JlpIxarenbHas 1enb U ee (PepMEHTHI.

OOMeH yTIIeBOIOB

CocraB m CTpoeHHME MOHO- , JAW- W TIonMcaxapuaoB. [lepeBapuBanue u
BCAachbIBaHUE YIJICBOJOB B JKEIYJAOYHO-KHIIEYHOM KaHaje. Poib KierdaTku.
[Tyt ncronbs30BaHUS TIFOKO3HI.

KoHmeHTpamys yrieBo1oB B KPOBH 1 €€ PeryJIsiys: poJib I1.H.C., SHIOKPHHHBIX
xKeJes, TIeUCeHH.

CuHTe3 IIMKoreHa (2 Jramna).

AHa3poOHOE OKHCIIeHHe YyrieBojoB. Immkorenonus. I'mmxomms (3 orama).
DHepreTrveckas IEHHOCTh U OMOJIOTHYEcKast POJib aHAIPOOHOTO OKUCIICHHUS.
AnpobHoe oxucienue yriaeBogoB. L{ukn Kpebca. DHepreTuyeckasi [EHHOCTb,
OMOJIOrnYecKast poJib, CXOJICTBA U PA3IIMUYHsI C aHAIPOOHBIM OKHCIICHUEM.
[enrozodocharuprit mukn (IIPL). Ipoaykrer [IPL], nocrynaroumme B
rIMKonn3. bruonorndeckas poss.

[Marosorus yrieBogHOro oOMeHa.

OOMeH JIUIHIOB

CocraB n cTpoeHHE HEHTpalIbHBIX JUINIOB U (ochomunuaos. bronornyeckoe
3HadeHue NunuAoB. IlepeBapuBaHNe M BCACBIBAHUE B JKEITyJOYHO-KHUIIEUHOM
TpakTe. Ponb *Kem4HbIX KUCIIOT.

Pacnan munmmo B Tkamsax. Okwucnenue rmnepuHa u BXKK (mmkn Kaooma-
Jlunena).

BuocunTes mununos B TkaHaX. Cuates BXKK (MK MaoOHOBOH KUCTIOTHI).
CuHTe3 TpUrIUIEpUAOB U HOCHOIUITHIOB B TKAHAX.

CuHTE3 KETOHOBBIX TEJ U XOJIECTEPHHA.

Perymanus oOMeHa TUIHIOB.

Hapymenust aumuaHoro ooMeHa.

O0men OEIIKOB "
aMHHOKHCJIOT

plwo o s w

IlepeBapuBaHWe W BCAachbiBaHWE OCJIKOB B JKEJIyJIOYHO-KHIIEYHOM KaHaJe.
OcobeHHocTH TIepeBapuBaHre OEITKOB Y XKBaYHBIX JKUBOTHBIX.

Buoxumuueckue mpouecchl B TOJCTOM OTHAEIC KHIICYHUKA. [ HueHue OCNKOB U
MyTH ero 00e3BPEIKUBAHUS TPOAYKTOB Pacaia.

Pacnan GenmkoB 10 aMUHOKHCIOT B TKaHsX. IIyTu pacmaga aMUHOKHCIOT JIO
KOHCUYHBIX MPOAYKTOB (IC3aMHHUPOBAHUE, ICKapOOKCHIMPOBAHUE, paca
YTIEPOJHOIO CKENETa).

OO0Opa3zoBaHWe HEOEITKOBBIX a30THCTHIX coenuHeHWH. CHHTE3 MOYEBUHBI
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(OpPHUTHHOBBIN LIMKIT) U pyTUE MyTH 00e3BPEKUBAHHS aMMHUAKa.
5. Perymsauus u HapynieHHs oOMeHa O€NKOB M aMHHOKHUCIOT. bananc a3oTa u ero
Pa3HOBHUIHOCTH.

7.3 Bonpochl U151 3K3aMeHa

Bompocel i npoBeneHHs IPOMEXYTOYHOM aTTECTALlMM IIPEACTABIECHBI B BHUAC
CJIETYIOIIETO MEPEYHS:

1. Knaccudukamnuss XuMHYECKUX PEaKIIHi.

2. OCHOBHBIE BHJIbI XMM.CBSI3U B OPTaHUYECKUX COCTUHEHUAX. DICKTPOHHOE CTPOCHHE
yIJIEpOJHOI0 aTOMa, BUJbl THOpUAM3ALINY, CUI'MA- U [TU-CBSI3H.

3. OCHOBHBIE IOJIOKEHHUS TEOPUHU XMMHUYECKOI'O CTPOEHUS OPraHMYECKHUX COEIUHEHHM
A.M. bytneposa. [Ipumepsl.

4.YrneBoaopoibl. ANKaHBL COCTaB, CTpPOEHME, Sp° -THOpUAM3ALMS, H30MEpHs,
nosyyeHue. CBONCTB: pEakUUU 3aMEUICHHMs HAa IpPUMEPE TaJOreHUpPOBaHMs, HUTPOBAHMI,
CyJIb(OXTIOPUPOBAHUS, OKUCIICHHUS.

5. VrieBomopoabl. AJIKEHBL COCTaB, CTpPOEGHHE, Sp° -TMOPUIM3AIMA, H30MEpHs,
nonyueHue. Ilpupona nBoitHON  cBsa3u. CBoiicTBa: THIPUPOBAHUE, TAJOUAUPOBAHUE,
THJIPOTraJIOreHUPOBaHuUEe, TUapaTanus, npaBuio MapKkoBHUKOBA, nepekucHblil 3¢ dext Kapaina.
Peaknusa nonumepusanuu.

6. AIKaaMeHBL: COCTaB, CTPOCHME,M30MEpHs, Sp> -THOpHAM3AlMA. AIKAIHEHbl C
CONpPSKEHHBIMU, KyMYJIMpPOBaHHBIMH, W30JUPOBAHHBIMM CBsA3sMU. HarypanbHbll, CcHH-
TETUYECKMM  Kaydyku, npumepbl.  CBOHCTBa:  I'MAPUPOBaHUE,  TaJOrC€HUPOBAHUE,
TUPOrajioreHUpOBaHUE, JUEHOBbIN CUHTES.

7. VYriaeBomopoabl. AJIKHHBL: COCTaB, CTPOEHHUE, Sp -TUOpuAM3aLUs, H3OMEpHs,
nonydenue. [lpupoma TpoitHoM cBs3u. CBOWMCTBA: THAPUPOBAHHUE, TaAJOTCHUPOBAHME,
TUAPOTaJIOr€HUPOBAaHUE, THApaTallvsl; TPUCOECOUHEHHE CIUPTOB, OPraHUYECKUX KHCIIOT;
peakuus 3aMeleHHUs. .

8. ApoMaTHyecKHe YIIeBOAOPOMIBL COCTaB, CTPOEHHE, H30MEpHS, Sp’ -TMOpUAM3AINS,
NoJlyueHue. ApPOMATUYHOCTh XUMHUYECKOM cBs3H. CBOMCTBa: 3aMellleHUE, NPUCOETUHEHHE,
okucnenue. IlpaBuna 3amemienus B kojblie OeH30i1a. MlOHOOOMEHHBIE CMOJIbI, TPUMEHEHHUE B
MOJIOYHOM MPOMBIIIIEHHOCTH. MHOTOs/IepHbIE apeHBbl: KilacCU(UKALINSL.

9. T'ajoreHompoM3BOJHBIE YIJIEBOJOPOJOB: COCTaB, CTPOCHHUE, MOIydeHue. Peakiuu
3aMelleHus], STUMUHUPOBAHUSL.

10. TmapoxcucoenuHenus. AnkaHoibl. CocTaB, CTpOEHHME, H30MEpHs, MOIydYEeHHE.
CBoiicTBa: 3J€KTPOHHOE CTPOEHUE (PYHKIMOHAIBHOM TPYIIBI, aCCOLUATHI, BOJIOPO/IHAS CBS3b,
aM(pOTepHOCTh, JAeruapaTanus (BHYTpU-, MEXMOJEKYISIpHas), ASTepUPHUKAIMs, OKUCIECHHUE
(epBUYHBIN, BTOPUYHBIIN, TPETHUHBIH).

11. Henacebliiennsle cnupthl. AnkeHodbl. I[IpocTble, cioxHble 3(GHUpPbl BUHUIOBOTO
CIUpTa, peaklysl MOJTUMEPU3aLIUU.

12.  MHoroatomMHble  CHOUPTHL. [ JIMKOAM, TAUIEPUHBI:  OOpa3oBaHME  MOHO-,
TG YHKIIMOHATBHBIX MPOU3BOAHBIX, BHYTPHU-, MEKMOJIEKYJISIpHAs JeTUapaTalis, OKHUCIICHUE.

13. ®enonsl. CocraB, cTpoeHue, usomepus, noiaydenue. CBoicTBa: Mo OKCUTpymIe, Mo
OEH30JIbHOMY KOJIbIly, [0 aJKUJIbHOMY pajukany. J[ByxaTomHble, TpeXxaTOMHbIE (HEHOJIBI.
HadTomsr!.

14. TIpocteie 3¢upsnl. CocTaB, cTpoeHue, MeTamepus, noiayueHue. CBONCTBa: peakuus ¢
HaTpUEM, HOJOBOJOPOJOM, CEpPHOM KHUCIOTOH, OOpa3oBaHHE OKCOHHUEBBIX COEJUHEHUH,
OKHCJICHHUE.

15. Opranunueckue oxucu. CocraB, cTpoeHue, noiayueHue. CBONCTBA: MPUCOEIUHEHHE
BOJIOPOJIa, BOJBI, CIIMPTA, aMMHaKa, CEPOBOAOPOAA, CHHUIBHON KHCIOThI, KAPOOHOBBIX KHUCIIOT,
MOJINMEpU3ALHSL.

16. Oxcocoenunrenusi. CoctaB, CTpOCHUE, H30MEpHS, TTOTyUeHUE. IICKTPOHHOE CTPOCHHE
¢yHkunoHanpbHOM rpynnbl. CBoiicTBa MO OKCOTpyNIEe U pajukaiaM: TUAPUPOBAHHE,
TUJpaTanysi, IPUCOEIUHEHNE CUHWIBHON KHCIOTBI, THAPOCYIb(UTA HATPHUs, aMMHaKa M €ro
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MPOU3BOJIHBIX, MAarHUNTajJOreHaJIKUIOB, CIHUPTOB, TaJlloTeHUJI0B (Qochopa, TaJoreHos,
anbJl0JIbHAsA, KPOTOHOBas KoHJeHcauus. HempenenbHble, apoMaTHYeCKUE OKCOCOEAMHEHHUS:
O0COOCHHOCTH XUMHUYECKOTO MOBEACHHUS.

17. Mmanenerunsi, paumkeToHbl. CoctaB, crpoeHue, mnomyderue. OcoOeHHOCTH
XUMHUYECKOro NMoBeieHus. J{uaneruni, aneTouH.

18. KapbonoBbie kuciothl. Kiaccudukamms, 3J1€KTpOHHOE CTPOCHUE KapOOKCHIBHOU
rpynnsl. [IpenenbHble OAHOOCHOBHBIE KHCIOTBI: COJIM, CIIOKHBIE 3(UPBI, TaJOUTaHTUIPUIBI,
AQHTUJIPUIBI,  aMMJbl, HUTPWIbI, TAJIOUAMPOBAHME B  YIVIEBOJOPOJHOM  paguKaje,
neKapOOKCUIIMpOBAaHUE, OKHCIeHHEe. MypaBbuHas, YKCyCHas, MacisHas, KalpoHOBas.
ITonmyuyenue, npuMeHEHUE.

19. Henacsliennble kapOOHOBbIE KUCIOTH. OCOOEHHOCTH XHUMHUYECKOTO MOBEICHUS:
peakuuy 10 KHUCJIOTHOM Trpynmne, IO JBOWHONW CBsI3M (IPUCOECIUMHEHUE, OKHUCIEHUE,
noguMepusanus). AKpUIOBas, METaKpUJIOBas, KPOTOHOBas, BHHHWIYKCYCHas, COpPOMHOBAs.
ITonmyuyenue, npuMeHEHUE.

20. Apomaruyeckue KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTM XUMHUYECKOTO IOBEIICHUS:
peaKkIuy Mo KUCIOTHOH TpymIe, MO apoOMaTHYEeCKOMY KOJbIy. beH3oliHas, (eHuIyKCcyCcHasl.
[Tomydenue, mpuMeHEHHE.

21. JIByxocHOBHbIE KapOOHOBBIE KHCIOThL. OCOOEHHOCTH XMMHYECKOTO MOBEICHUS: JIBa
psizia IPOU3BOJIHBIX, OTHOIIEHUE K HarpeBaHuto. [1{aBeneBas, ManoHOBas1, SHTapHas, TIyTapoBas,
agunuHOBast. CHHTE3bI ¢ y9acTHEM MAJIOHOBOTO (Upa, OTydeHUE HaIOHA.

22. ]IByXOCHOBHBIE apoMaTHUecKue KHUCIOThl. DTaneBble KHUCIOTHI, CBOICTBA IO
KHUCJIOTHBIM rpynmnam, 1o 0eH3ojibHOMY Kouiblly. [losydyeHue, npumeHeHue: riuuepodraieBbie
CMOIJIBI, JIABCaH.

23. Cnmprokuciotsel. Ontudeckas n3omepus. CBoHCTBa MO KHUCIOTHOW TPYIIE: COJH,
3(UPBI, TATOUAAHTHIPUBI, AHTHJIPUJIBL; IO COMPTOBOMY THAPOKCHITY: 3aMeIlIEeHUE, OKUCICHHE,
OTHOILIEHHE K HarpeBaHuio. MoyiouHasl, BUHHAs, BUHOTpaHas, 101049Hasl, TMMOHHAas, rajjioBas,
JUranioBas, caauuuiaoas. [lonydyenue, mpuMeHeHHE.

24. OxcokucaoTel. OCOOEHHOCTH XUMHUYECKOTO TIOBEICHUS: PEAKINU 10 KapOOKCHIILHON
U KapOoHWIbHOU rpynne. [IupoBuHOTpanHas, alleToyKkcycHas, 1aBesieBoykcycHas. [lomyuenue,
pUMEHEHHE.

25. Cnoxuble 3¢upsl. CTpoeHue, IMOSyyeHHE, CBONCTBA: THAPOIU3 IIEIOYHOM,
KHUCJIOTHBIN , THAPUPOBAHUE, aMMOHOJIN3, TepedTepuduKaus ( aTKoroyus, aluao0au3 ).

26. Jlunuapl. CtpoeHune. OCOOEHHOCTH KHPHOKHCIOTHOTO COCTaBa PaCTUTENBHOTO,
YKUBOTHOT'O, MOJIOYHOTO KUPOB. bruonornueckas ieHHOCTb.

27. OU3MKO-XMMHUYECKHE KOHCTaHTHI JXUPOB: TeMIepaTypa IUIABJICHUs, 3acCTbIBaHMS,
KUCJIOTHOE€ 4YHCIIO, HMOJHOE YHCIO0, YHUCIO OMBUIECHHS, 4ucio Pelixepra-Meiiccns, 4ucio
[Tonencke. Onpenenenne, ypaBHEHUE peakLUU, IPAKTUYECKOE Ha3HAUEHUE.

28. TexHuveckas mepepabOoTKa: cajomac, KHIKOE, TBEPJO0e MbLIO, MOIOIIee JeHCTBUE
MbLJIa, CAHTETHYECKHE MOIOIINE CPeACTBa, onu(da, "BhIChIXatole" Macia.

29. TlporopkaHue: THAPOIUTHYECKOE, OKHUCIUTENbHOE. IIpOOKCHIAHTBI, MEXaHU3M
neicTBus. 3almuTa OT NPOropkaHus. AHTUOKCHJIAHTBI, MEXaHU3M JEUCTBUSL.

30. Bocka pacTHTENBHOTO M KHBOTHOTO MPOUCcXokaeHUs1. CocTaB, OMOJIOTHYECKas POJIb,
pUMEHEHHE.

31. ®ochonmumuael: cocTaB, CTPOSCHUE, THIPOIN3, OMOJOTHYECKAsl POJib, MPUMEHCHHE.
Kedanun, nerurun, Gpochatununceput, GochaTHIMINHO3UT, COUHTOMUEINH, 11IepeOpOo3n/.

32. CtepHHBI: cOCTaB, CTPOSHHUE, OMOIOTHYECKast POJib, IPUMEHEHHE. XOJIEeCTEPHUH.

33. YrneBoasl. Knaccudukanys. MoHO3BI: OKHCIIEHHE, BOCCTAHOBIIEHUE, TPUCOECTUHEHNE
CUHWIBHON KHCIIOTBI, PEaKIUsi C TUIPOKCHIAMUHOM, (QEHHJITHAPA3WHOM, ACTUApATAlus C
UKIM3alKel, alKWINpOBaHUE, AalMJIUpoBaHMe, snuMepu3anus. l[lomydyeHue, npumMeHeHue,
ouonornueckass  ponb. KapOonunbHas(®Pumep), mnonyaneranbHas (Kommu-  Tonenc),
muknyeckas (Xeyopsc), ¢GopMbl MOHO3. MeToapl KAauyeCTBEHHOTO W KOJHMYECTBEHHOTO
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orpezeNieHus anba03, KeTo3. [ uiepruHOBbIN anbIerua, JUOKCHalleToH, pubo3a, 1e30Kkcupedosa,
TJII0K033, PPYKTO3a, TaJaKTo3a, MAaHHO3A.

34. buoswl. Knaccudukanms. CBoicTBa MO adbJACTHIHON TpymIe, MO CHUPTOBBIM
ruApoKcuiIaM. MeTo/ibl KaueCTBEHHOI'O M KOJIMYECTBEHHOI'O OIIPENIEIeHUs, THApon3.ManpTo3a,
JIaKTO03a, 11eJU100103a, caxapo3a, JaKTyJ103a.

35. TMomuoszel. CoctaB, crtpoeHue, Tuaponu3. CpoiicTBa, mpuMmeHeHHe. llemmomnosa,
KpaxmaJ, aHyJIUH, TTIMKOTeH, IeKTHH.

36. Hutpocoeaunenus. Crpoenue, knaccudukanus. CTpoeHHE HHUTPOTPYIIIIHL
CemunouisipHas cBs3b. Peakuuu: co 1meso4bro, a30TUCTOM KHUCIIOTOM, MeTtaHaneM. llomyuenue,
npuMeHeHne. Hurpomeran, HUTpONpoOmaH.

37. Amunsl. Knaccudukanus, usomepusi, ”HBepcus, Meramepus. Peakium: ¢ kucnoramu,
CIIUPTAMH, A30TUCTOM KHUCJIOTOW, AJIKWIMPOBAHUE, auwinpoBaHue. l[lonmydeHune, npruMEHEHHE.
MetunaMuH, TMMETUIAMUH, TPUMETUIAMUH, MOYEBHHA. APOMaTHYECKUE aMUHBI.

38. A3o-, mnazocoenunenus. Cocras, CTpoeHue, n3omepus. Jlnazopeakun: oopa3oBaHue
¢deHona, raona0eH301a, OEH30HUTPHUIIA.

40. Awmmuokucnotel. Crpoenue, kinaccuuramusa. OCOOCHHOCTh XUMHYECKOTO
MOBEJICHUA: CBOMCTBAa MO KUCJIOTHOW Tpymme, M0 aMHHHOW TpyMIe, UX B3aMMHOE BIIHMSHUE,
OTHOLIEHHUE K HaIrPEBAHUIO.

41. benkoseie BemecTBa. Knaccudukanus. Pacnpocrpanenue, 6noioruueckoe 3Ha4€HUE,
MOJIHOLIEHHOCTb.

42. ®opmbl opraHu3anuy 0eIKOBOM MOJIEKYJIbI: IEPBUYHAS CTPYKTYpPa, ENTHIHAS CBSI3b,
TPaHCKOH(HUTYpaHs MOJUIEHTHIHON IeTH; BTOPUYHAS CTPYKTypa, o, B-hopmbl, cTpoeHue [3-
CIIUpAU, BOJOPOJHAs CBS3b, TPETUYHAS CTPYKTYpa, BHUJBI XUMHUYECKOW CBS3H, TNIOOYJISPHEIE,
GubprILIsIpHBIE OCTKH, YeTBEPTUYHAS CTPYKTYpA.

43. llBernble peakuuun Ha Oenku. OOmue: OuyperoBas, HMHTrHIpuHOBas. Cre-
nupuYecKue: a30THOPTYyTHAs!, KCAHTOIIPOTEHMHOBAA, CYJIb(OTUAPUIbHASL.

44. TerepolUKIMYECKUE COEIUHEHHUs, Kiaccupukamus. DypaH, OUppos, THOQEH,
NUPUAVH, TAPUMHIIH, THPaH, MTUPOH, (hJIaBOH, XPOMOH.

45. OmnpenienieHue U XUMU4eckast npupoza GepMeHTOB (IPOCTHIE U CIIOKHBIE).

46. CpoiicTBa (epMeHTOB (Cenu(pUIHOCTh, BIUSHUE TEMIIEPATYpPhl, PEaKIUH CpPEeIbl,
MOCTOPOHHUX BEIIECTB).

47. Tpu ctanuu pepMEHTATUBHOIO KaTalu3a U MEXaHU3M JIeUCTBUSA (EpPMEHTOB (TEOpUH
Oumepa u Komnena).

48. HomeHnkiatypa u knaccudukanus pepMeHTOB (6 KIIacCOB).

49. Crpoenue xkodpepmento HAJl, HAJID, DAJ], KoA, HUTOXPOMBI.

50. Omnpenenenue, oOmMe CBOMNCTBA BUTAMHHOB, WX KiIaccH(UKaus. AHTUBUTAMUHBL
ABUTaMHMHO3bI, TUIIO- ¥ TUTIEPBUTAMUHO3BI U IPUUUHBI UX BO3HUKHOBEHHUSL.

51. Crpoenne, ouomorndeckasi (GyHKIHS, aBUTAMHHO3 U MCTOYHUKH BOJOPACTBOPUMBIX
BuTtaMuHOB (B1 ( aHTHUHEBpUTHBIN, THaMUH); B2 (pubodnasun); B3 (mantorenoBas kuciora); Bs
(aHTHNEMIarpuyeckuii, HUKOTUHaMuN); Be (amepmun, nupunokcun); Bo ( donuesas kuciora);
B12 (anTnanemuyeckuii, kobanamuH); C (QHTUIIMTOTHBIHN, aCKOPOUHOBAS KUCIIOTA)).

52. Ctpoenue, 6nonorndeckass GyHKIHS, aBATAMUHO3 W UCTOYHUKHU KHUPOPACTBOPUMBIX
BUTAaMHHOB (A (aHTHKCepodTanbmMuyeckuit, petuHon); [ (aHTupaxuTHbIi, Kanbuudepon); E
(aHTHCTEpUIIBHBIN, TOKO(hEepon); F (momuHeHachIeHHbIe KUCI0Thl); K (aHTUreMopponnyecKui,
(GUITOXHUHOH)).

53. T'opMonsl, onpeaenenue. bruocnuTes u oOmwmii Mexauu3M AericTBus. Kiaccudukanms.
[TonsTus o ropmononnax. I'opmonsl runogusza (HeiiporunoduszapHeie U aJeHOTUIIOPHU3aPHBIE).
l'opmonbsl  mepudepuueckux xene3 (IIUTOBUIHOW, MapallUTOBUIHBIX, MOJKEIyI0YHOMH,
MO3TOBOTI'0 MU KOPKOBOT'O CJIOSl HAaIIOYEYHHKOB, TOJIOBBIX XkeJe3). MIx OGuonoruueckoe eicTBHE.
Hapymenue ropmoHanbHON JEATEIBHOCTH.

54. Xapakrtepuctuka oOMeHa BemecTB u dHepruu. [loHsaTHs: MeTabonan3M, aHa0OIU3M,
KaTaboau3M. JTansl KaTaboau3Ma. JHEepreTuka KUBOro OpraH1u3Ma
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buonornueckoe okucnenue. Omnpexaenenue. Kiiaccuyeckne W COBpEMEHHas TEOpUHU
OMOJOTNYECKOTO OKUCIIEHHUS.

55. uxn Kpebcea. buonorunueckas poiib, 3HEpreTuyeckasi IeHHOCTb.

56. JlpixarenpHas uenb U ee gepMmeHTbl. Cxema apixaTenbHOW nenu. OKHUCIUTENbHOE
dbochopunupoBanue. CBOOOHOE OKHUCIICHHUE.

57. IlepeBapuBaHuE M BCACHIBAaHUE YIJIEBOJOB B JKEIYJOYHO-KHUIIEYHOM KaHaie. Poib
KJIETYATKH.

58. [lytu ucnonb3oBaHus roKo3bl. CHHTE3 TIIUKOTEHA.

59. AnHa’poOHBIM W ad’poOHBIA pacmaa yriaeBOAOB. [JIMKOTEHONMW3 H  TJIMKOJIU3.
Buonornveckass ponb, sHepreTudyeckas IeHHOCTb. CXOACTBO W pa3iuyhe aHa’dpoOHOTO U
a’pOOHOr0 OKUCIICHUS.

60. ITenTro3odocdaTHbIi UK — OTBETBICHHUE ITHKOIU3a. bruoiornyeckas poJib.

61. Konuenrpanus yriieBooB B kpoBu u ee peryisnus. Poms ITHC, >HIOKpHHHBIX
xenes, nedeHu. Hapymenus yriieBogHoro oOMeHa.

62. IlepeBapuBaHuE M BCACHIBAHUE JIUIUJOB B JKETYJOYHO-KUIIEYHOM KaHane. Poib
KEITYHBIX KHACIIOT.

63. Pacnag nunuaoB B TKaHsAx. OKUCIEHHE INIHMIEPUHA M BBICIIUX JKUPHBIX KUCIOT ([3-
okucnenue — ki1 Knoomna-Jlunena).

64. buocunre3 munuaoB B TkaHsaX. CuaTe3 BXKK (1iuki MajgoHOBOW KHCIIOTHI).

65. CuHTe3 TPUTIUIEpHI0B U (HOCPOIUITUAOB B TKAHSIX.

66. CuHTE3 KETOHOBBIX TN (KETOTeHEe3) U XOJIeCTEpHHA.

67. Perynsiuus u maToaorus JUIMHIHOTO OOMEHa.

68. duszuko-xumMuyeckue cBorcTBa O6enkoB (amdoTepHbie, OydepHbie, THIPOPUILHBIE,
KOJIJIOMHBIC).

69. PacTBOprMOCTb GEJIKOB M (PAKTOPBI, YMEHBIIAIONINE PACTBOPUMOCTb.

70. IlepeBapuBaHue 1 BcachblBaHUE OEIIKOB B JKEITYIOYHO-KUIIIEYHOM KaHaJIe.

71. buoxuMHuecKue MpoIecchl B TOJICTOM OTJelNe KUIIeuHnKa. ['HueHue 6enkoB U MyTH
00e3BpeXuBaHuE MPOAYKTOB pacnaja.

72. Pacmaj 06enkoB 10 aMUHOKHCIOT B TKaHsx. IlyTm pacmaga aMHMHOKHCIOT [0
KOHEUHBIX MPOIYKTOB. Peaxiun JIe3aMHHHUPOBAHUS, nepeaMIHUPOBAHUS u
NeKapOOKCUIMPOBAHUS.

73. OcobOeHHOCTH OOMEHa TJIUWIMHA, CEPWHA, TPEOHHWHA, IMCTCWHA, METHOHHHA,
acraparuHOBOM M TJIyTaMHMHOBOM KHUCIIOT, JHM3MHA, TUPO3WHA, (eHWIaJaHWHA, TpunTodaHa B
KUBOTHOM OpTaHU3MeE.

74. OOpa3oBaHue HEOENKOBBIX a30THCTBIX coeAuHeHuH. CHHTE3 MOYEBHHBI
(OPHUTHHOBBIN LIUKJI) U JPyTHUE TyTH 00€3BPEKMUBAHNS aMMHUAKa.

75. Perynsuus u HapyumieHuss oOMeHa OelKOB M aMHUHOKHCIOT. bamaHc azota u ero
Pa3HOBUAHOCTH.

76. Hykneonporeunsl. HykienHOBbIE  KUCIOTBI —  IpPOCTETHYECKass  TIpyImmna
HykieonporenHoB. dynkuuu n cocra JIHK m PHK: a3ormcreie ocHOBaHMS, HYKIEO3W[BI,
HYKJIEOTHBI, CTpoeHUE U posib AM®, AJI®, ATO.

77. llepsuunas ctpykrypa JHK u PHK. Bropuunas u tperuunast ctpykrypsl JJHK.
Bropuunas u tpernunas ctpykrypsl PHK. Tunst PHK (u-, T-, p-PHK), ux pons B 6uocunrese
Oenka.

78. O6MeH HyKJICONIPOTEHHOB. Pacnaa HyKJIEHHOBBIX KUCIIOT B TKAHSX.

79. buocunres JIHK — perummkarus. Pemaparus JIHK.

80. IIpornecc TpaHckpunuu — cunte3 Marpuunoii PHK.

81. buocunre3 OenkoB. PubGocombl u mporecc TtpaHcasaiuu. I[locTTpaHciasimoHHast
Mo udukanus 1 GopMupoBaHue OEIKOBON MOJIEKYIIbIL.

8. YueOHO-MeTOoAMUYeCKOe U HHPOPMALIMOHHOE o0ecnevyeHne TN CIUIINHBI
(MoayJin)
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a) OCHOBHAs JIUTepaTypa:

1. bnoxun, IOpuii MBaHoBuu. OpraHuueckas XuUMHUS B IHUIIEBBIX OMOTEXHOJIOTHUSX
[DnexkTponnsblit pecypc] : yueonuk / FO. U. broxun, T. A. fpkosa, O. A. CokoiioBa ; o pe.
1O. U. brnoxuHa. - Dnektpon.aan. - M. : Undpa-M, 2019. - 252 c. - (Breiciiee oOpa3oBaHue -
bakanaBspuar). - BHemnss cepiika: http://znanium.com/go.php?1d=1033108

2. HoBokmranoBa, Amna JIbBoBHA.  BHOXMMUS 1711 TEXHOJIOTOB [ DIIEKTPOHHBIN pecypc|
: Y4COHHK W TIPAKTUKYM Ul BY30B : B 2-X 4acTsax / A. JI. HoBokmaHoBa. - DieKTpoH. aaH.col.

- Pexum poctryna: OineKTpoHHO-OMOnMoTeuHas cuctema IOpaiiT, g aBTOpU3.
I10JIL30BaTENIEH. Y. 1. - 2-e uszn. - Mocksa : Opaiit, 2020. - 211 c.BuemmHss ccblika:
https://urait.ru/bcode/452435

3.HoBokmranoBa, Amia JIbBoBHA.  BHOXUMUS 1J1 TEXHOJIOTOB [ DIIEKTPOHHBIN pecypc]
: Y9eOHUK U TIPAKTHKYM JUIS BY30B ; B 2-X gacTsx / A. JI. HoBokimaHnoBa. - DJIeKTpOH. JaH.col.

- Pexum goctyma: OnekTpoHHO-OmOnuoteyHas cucrema IOpaiit, i aBTOpH3.
MOJIb30BaTENICH. Y. 2 : .- 2-e u3n. - Mocksa : FOpaiir, 2020. - 302 ¢ BHemHss ceplIKa:
https://urait.ru/bcode/452436

4. HoBokmranoBa, Amna JIbBoBHa.  Opranmuueckasi, Ouosorudeckass U (PpU3KOJUIONIHAS
xumus. [lpaktukym [DnekTpoHHBIH pecypc] : ydeOHoe mocobue mans By3oB / A. JL
HoBoknranosa. - 2-¢ u3., UCIp. U AOI. - DIeKTpoH. naH.col. - Mocksa : FOpaiir, 2020. - 222 c. -
(Bpiciee oOpazoBanue). - Pexxum noctymna: DnekTpoHHO-OuOIMoTeyHast cucrema FOpaifr, nis
aBTOpH3. MMOJIb30BaTeNe BHemHss cepuika: https://urait.ru/bcode/452666

5. Oxpumenko, O. B. OcHOBBI OMOXUMHUHU CENbCKOXO03IHCTBEHHON MPOyKLNU
[DnexTpoHHEI pecypc] : yueOHOe mocodue / O. B. Oxpumenko. - DnekrpoH.fgaH. - CaHKT-
[TetepOypr : Jlansb, 2021. - 448 c. - (Yuebnuku Ans By30B)( CrnennanbHas TUTEpaTypa). -
Buemmnsis cepuika: https://e.lanbook.com/book/168971

6. Oprannueckas XUMHUS : METOJI. YKa3aHHs IS J1a0. 3aHATUNH M CAaMOCTOSIT. TIOJTOTOBKH
cTyaeHToB no HampasiaeHusM: 19.03.03 - IlpoaykTbl NUTaHMS KUBOTHOIO IPOUCXOXKJIEHUS,
15.03.02 - Texnosor. MamuHbel U obopynoBanue, 27.03.01 - CranpapTu3anys 1 METPOJIOTHS,
35.03.04 - Arponomus, 35.03.05 - CamoBoxactBo / M-Bo cenbekoro xo3-Ba Poc. denepanmn,
Bonoronckas I'MXA, Texnon. ¢ak., Kad. TexHon. momoka um mon. mpon. ; coct. E. B.
XaiinykoBa. - Bonorga ; Mosnounoe : ®I'BOY BO Bomoroackas I'MXA, 2020. - 77 c. -
bubnwuorp.: c. 71

0) AOMOJIHUTEIbHAS JINTepaTypa:

1. TBepnoxne6os, Bnagumup IlaBnosuu. Oprannyeckas Xumusi [ IIEKTPOHHBINA pecypc] :
yuebnuk / B. II. TBepnoxneOoB. - DnektpoH.naH. - KpacHospck : Cubupckuit QenepanbHbIi
yuuBepcuter, 2018. - 492 c. - BHemHsas cepuika: http://znanium.com/go.php?1d=1032163

2. VBanoB, Butamuii ['eoprueBud. Opranudeckas XuMus [DJIEKTpOHHBIH pecypc]| :
KpaTKuil Kypc : yueOHoe nocobue / B. I'. IBanos, O. H. I'eBa. - Onekrpon.nan. - M. : KYPC :
Nundpa-M, 2018. - 222 c. - Buemnsis cepuika: http://znanium.com/go.php?id=912392

3. XaiinykoBa, Enena BsidecnaBoBra. Opranmdeckas XuMus [DIEKTpOHHBIH pecypce] :
METOJ. yKa3. Uisl CTyA. o0yd. mo Hamp. moarot.: 19.03.03 «IIpoaykTsl mUTaHUS KHUBOTHOTO
MPOUCXOXKACHU», Mpoduib: «TeXHONOrus MOJOKa W MOJOYHBIX MNpoaykToB»; 15.03.02
«TexHonmornveckue MamuHbBI U 000pyZOBaHUE», MPOoduiIb «MalIuHbBl U anmaparbl MHUINEBBIX
npou3BoACTB»; 35.03.04 «Arponomus», npoduins: «Arponomus»; 35.03.05 «CamoBoacTBo»,
npodmis «JlekopaTUBHOE Cal0OBOJCTBO U JaHIIAa(THBINA qU3aiiH» ypoBeHb Oakanaspuar / E. B.
XaiinykoBa ; MuH-Bo cein. xo3-Ba P®, Bonoronackas TMXA, Kad. TexHOn0THH MOJIOKA U MOJI.
IPOAYKTOB. - DJEKTpOH. AaH. - Bosorna ; Monounoe : BIMXA, 2017. - 166 c. - Cucrem.
tpeboBanus: Adobe Reader Buemnsist cepika: https://molochnoe.ru/ebs/notes/1402/download

4. Opranuueckas XUMusi [DIEeKTpOHHBINA pecypc] : yueOHoe mocobue / O. B. 51670 [u
ap.] ; [otB. pen. A. B. I'yneBckas]. - Onektpon.nan. Y. 1 : Anudaruyeckue coequHeHUs. -
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Pocros-na-J/lony - Tarampor : HO®Y, 2017. - 114 c¢. BHemHss ccbUIKa:
http://znanium.com/go.php?id=1020495

B) nepeyeHb HHGOPMAIMOHHBLIX TEXHOJOTHI, HCHOJb3yeMbIX B O00Y4YeHUM, BKJIIOYasi
nepeveHb MPOrPaAMMHOI0 odecrevyeHnsl 1 HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

JIMueH3uoHHOe MPOorpaMMHoe odecrneyeHme:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0T€4ECTBECHHOEC

Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.

1C:Ilpennpusitue 8. Kondurypamus, 1C: byxrantepus 8 (yaeOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynsrantllnroc

Kaspersky Endpoint Security s 6usneca CtanaapTHbBIN

CBOﬁO)IHO pacnpocrpansieMoe JUIECH3UNOHHOC ITPOrpaMMHoOE odecreuenue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. OTCYECCTBCHHOC
Sunekc.bpaysep

NudopmanuoHHbIE CIPABOYHbIE CHCTEMBI

— EnmuHoe OKHO jgoctyma K 00pa3oBaTelbHBIM pecypcaM — pEeXHM JTOCTyIIa:
http://window.edu.ru/

— UIIC «Koucynbrantllroc» — pexxum goctyna: http://www.consultant.ru/

— WNurepdakc - LleHTp pacKpbITHs KOPIOpAaTUBHON MH(OpMAIMHU (CEepBEp PacKpBITUS
uHpopMaImm) — pexum jgoctymna: https://www.e-disclosure.ru/

—  Wundopmanumonno-npasosoir  mopran [APAHT.RU - pexum  nocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHasi cripaBovHas cucteMa «Cenbxo3TexHuKay (Web-Bepcust) - pexum
noctyi: http://gtnexam.ru/

IIpodeccuonanbHbie 0a3bl JaHHBIX

— Hayunas osnextponHas Oubmmorexka €eLIBRARY.RU — pexum pocrymna:
http://elibrary.ru

— Haykomerpudeckas 6a3a JaHHBIX SCOPUS: 0a3a IaHHBIX pedepaToB U HUTHPOBAHUS —
pexkum moctyma: https://www.scopus.com/customer/profile/display.uri

— OduimanbHeil cadT PenepanbHON CITyKObI TOCYJapCTBEHHOW CTATHCTHUKU — PEXUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axagemuss Hayk, OTKpBITBIM AOCTYyN K HayyHBIM )KypHaJaM — PEXHUM
noctyna: http://www.ras.ru (OTKpbITBIH TOCTYII)

— OdunmanpHpIil calit MUHUCTEPCTBA CENbCKOTO X03siicTBa Poccuiickoiit deneparun —
pexkum poctyma: http://mex.ru/ (OTKpBITBIN TOCTYII)

DJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:
— OnexkTpoHHbId Oubnmoreunsli katamor Web HWPBUC — pexum npocryna:
https://molochnoe.ru/cgi-
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bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHb — pexxum gocryma: https://e.lanbook.com/

— OBC Znanium.com — pexxum goctyna: https://new.znanium.com/

— DBC FOPAUT — pexum poctyna: https://urait.ru/

— OBC POLPRED.COM: http://www.polpred.com/

— DIeKTpOHHAs OubaHMoTeka M3/1aTeIIbCKOTO [CHTpA «AKaeMusD)
https://www.academia-moscow.ru/elibrary/ (komnexuus CI1O)

— OBC ®I'bOY BO Bomnoroackas TMXA — peskum goctyma: https://molochnoe.ru/ebs/

9. MaTepua/IbHO-TEXHUYECKOE o0ecrnevyeHne TN CIUNINHBI

VYuebnas aynuropus 1225 miis npoBeeHUS 3aHATUH JIEKIIMOHHOTO U CEMHUHAPCKOTO THUIIA
(IpaKkTUYECKUE 3aHATHS); TPYIIIOBBIX U WHIUBHIYAbHBIX KOHCYJIBTAIMI; TEKYIIETO KOHTPOJIS
U TMPOMEXYTOUHON artectanuu. OCHOBHOE OO0OpyIOBaHHE: HdKpaH A mpoekTopa | miT.,
MPOEKTOP - 1 MIT., KOMIIBIOTEP B KOMILJIEKTE - 1 IIT.

VYuyeOunas aynuropus 1234 s npoBeAeHHsI 3aHATHH JIEKIIMOHHOTO U CEMUHAPCKOTO THIIA
(IpaKkTUYECKUE 3aHATHS); TPYIIIOBBIX U WHIUBHIYAbHBIX KOHCYJIbTAIMI; TEKYIIETO KOHTPOJIS
U TMPOMEXYyTO4uHON artectauuu. OCHOBHOE OO0OpyIOBaHHE: HdKpaH A mpoekTopa | miT.,
MPOEKTOp - | MmIT., KOMIIBIOTEP B KOMILJIEKTE - 1 IIT.

VYyeOnas ayautopus 1330 JlabGoparopus opraHMYecKOil U OMOIOTHYECKON XUMUU, IS
IPOBEICHUS JTa0OpaTOpHBIX 3aHATHI. OCHOBHOE 000pynOBaHME: OBITOBOM XOJIOIMIBHUK, BECHI
nabopaTopHble 2 Kjacca TOYHOCTH, SIEKTPOIUIUTKA, XOJIOJMIbHUK JInOnxa, CHUpTOBKHU, BOASHAS
OaHs MertayuMueckas, recdaHas Oans, ¢apdopoBas CTymka, HECTHK, ACTUTENbHAs BOPOHKA
HUAJTUHAPUYECKas, MajieTKa, BAKyyM-HACOC, BBITSKHOM 1mIKad, CyIIUIbHBIN mKad.

I[J'[f[ HU3YYCHUA IUCHUILIWHBL ((OpFaHI/I‘{CCKaH A Ouoloruueckas XHMHUS» HMEIOTCS
Heo0Xxo0/1uMoe 000py1I0BaHuE, TPHOOPHI U PEaKTHBHI.

PeakTuBbI [Tpubops!
1. cepnas kucnora 1. OBITOBOM XOJOIUIHHUK
2. a30THas KUCJIOTa 2. DIEKTPOIUINTKA
3. ©OapuToBas Boaa 3. IITaTUB METALUINYECKUI
4. cynbgaTt Meau 4. TepMOMETp PTYTHBII
5. enkuii HATp 5. BomsHasg OaHg MeTaJUIMYECKas
6. uHAMKaTOpHL: heHoNpTaNEHH, JTaKMYC, 6. mecuaHas GaHs

yHUBEpcajbHas MHAUKATOpHas Oymara 7. dapdopoBas cTymnka, NecTUK
¢ TybGycom 8. mpobupka Ha 10-15cm>

7. 1ion 9. majgoyka CTEKITHHAas
8. xJmopua HaTpus 10. BopoHKa CTEKJIIHHAS
9. consHas KHCIOTa 11. 6ymara ¢punbTpoBasibHas
10. anterar cBuHIA 12. «xumnenku»
11. mepmaHraHaT Kanus 13. maneTka
12. Gen3zoitHas KucioTa 14. mpubop 11st SIEKTpOIH3a
13. sTaHoN 15. kpucrammuzarop
14. ammuak 16. MepHBIN TUITHH]IP
15. anermiicanuuioBas KUCIOTa 17. munerka
16. nutpar cepebpa 18. xon6a Bropua
17. anerar Hatpus 19. xonba Dpnenmeiiepa
18. xkapOua KambIus 20. amonx
19. rmuniepun 21. xononuneHUK JInOuxa
20. MypaBbHHAas KHCIOTA 22. Habop HIIAaHTOB
21. maBeneBast KUCIOTA 23. BaKyyM-Hacoc
22. BUHHAs KHCIIOTa 24. xonba bynzena
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23. TapTpatr HATpHs 25. Boponka broxuepa

24. hbopmanuH 26. nenuTenbHas BOPOHKA
25. aneToH 27. BeChl dIIEKTpUUYECKHE Ja00opaTOpHbIE
26. TMMOHHAsI KUCJIOTa 28. dbapdopoBas gamika

27. Habop KHUPOB

28. Habop yriIeBOI0B
29. MOYeBHHA

30. Habop O6enKoB

OBECIHHEYEHHUE OBPA30BAHMUA J1J14 JIUL C OB3

s obecnieuenust oOpa30BaHUs MHBAJIUAOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSAMU
3/10pOBbsl peanu3alys AUCUUIUIMHBI MOXKET OCYILIECTBIIATHCA B aJallTUPOBAHHOM BUJE, UCXOJS
U3 UHAMBUAYAIbHBIX ICUXO(U3MYECKHMX OCOOEHHOCTEM M IO JIMYHOMY  3asBJICHUIO
00y4arolerocs, B 4aCTU CO3/1aHUs CIIEUAIbHBIX YCIOBUH.

B cnenmanbHble yclnoBHs MOTYT BXOAMTB: IPEAOCTABICHHME OTIEIBHOW ayJUTOpHUH,
HEOOXOUMBIX TEXHUYECKHUX CPEACTB, IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO0 IOMOILb, BBIOOP (POPMBI NMpe0CTaBICHNU UHCTPYKIMU MO MOPSAIKY MPOBEICHUS
TEKYIIEro KOHTPOJS M IPOMEXYTOYHOM aTTeCTalid, HCIOJIb30BaHUE CHELMAIBHBIX
TEXHUYECKUX CPEJICTB, IPEIOCTABICHUE MTepephIBa JJIs IIpUeMa UL, JIEKapCTB U JIp.

JUig i ¢ OrpaHUYEeHHBIMU BO3MOXHOCTSIMHU 3/10pOBbs IPEIYyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH € UCII0JIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIuxcs M3
YHCIIa MHBAIK/IOB U JIUI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

JUnist U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.
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10. Kapra koMmneTeHuMi JUCHUNIHHBI

Oprannyeckasi ¥ 6uosnornyeckasi xumus (Hanpasiuenue noarorosku 19.03.03 - [IpoayKThl TUTaHUS )KUBOTHOTO MPONCXOKAECHMST)

Llem) JUCHUITIINHBI

— MOJTrOTOBUTH BHICOKOKBAJTH(UIIMPOBAHHBIX KaJpoB AJIsI IepepadaThiBaIOIICH IPOMBIIUIEHHOCTH B HHTEPECax YKOHOMHYECKOTO M COIMAILHOTO
pasBurust Poccun, popmMupoBanye connaabHO-TMYHOCTHBIX KA4eCTB BBITYCKHHKA;

- cOpMHUpPOBATh y CTYJECHTOB 3HaHHMS 00 OCOOEHHOCTSX COCTaBa, CTPOCHUS, CBOWCTB OCHOBHBIX KJIACCOB OpPraHMYECKHX COEIUHEHHH; 00
0COOEHHOCTSIX M MHOrooOpasmm OOMEHa BEIIeCTB, O B3aMMOCBSI3M MeTabolM3Ma MaKpOMOJIEKYNl Ha CyOCTPaTHOM, JHEPTreTHYECKOM H
TCHETHYECKOM YPOBHSX JUIA IPHMEHCHUS HMX B IPOM3BOJACTBE INPOAYKTOB HHTAHHUS >KUBOTHOTO INPOHCXOXICHUS, YCOBEPIICHCTBOBAaHUU
TEXHOJIOTUYECKUX MPOLIECCOB M CO3/IaHWH HOBBIX PALlIOHAIBHBIX CXEM M IPHHIMIOB NepepadOTKU CHIPBSL.

3a1aun JUCIUIIINHE]

- OBJaJCHHE KOMIIETCHIIUSIMUY;
- IpUMEHEHUE 3HAaHWI, YMECHUH, HABBIKOB M JIMYHOCTHBIX KaueCTB JUIS YCIIEIIHON AEATEIbHOCTH BOCTPEOOBAHHOTO CIICIHAINCTA HA PHIHKE
TpyZa ¥ B OOIIECTBE, CIOCOOHOTO K COIMAIBHOMN 1 PO ecCHOHATbHON MOOMIBHOCTH;

- U3y4EHUE OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIMHEHHH;

- YCTaHOBJICHHE B3aUMOCBSA3H MEX/y COCTaBOM, CTPYKTYPOH M BO3MOKHBIMHU MPEBPAIICHUAMHI OPraHUYECKUX COeTMHECHHUI;

- U3y4EHHUE UCIIOIb30BAHUSA OPTaHUYECKUX COSANHEHUH B IIPOU3BOJICTBE MPOTYyKTOB IMUTAHHS KUBOTHOI'O IIPOUCX 0K ICHHUS;

- (hopMHpOBaHUE 3HAaHUI O XUMHYECKOM COCTaBE, OOMEHE BEIIECTB M YHEPTHH B )KUBOTHOM OpPTraHH3ME;

- (hopMHpOBaHME NMPAKTHYECKOH OPHEHTAIIMU HAa CYLIECTBOBAHUE CBS3U MEXIY CBOWCTBAMH OPraHMYECKUX COETUHEHHH, KaYeCTBOM HPOJIYKTOB

MUTaHUS U 3/J0POBBEM YEJIOBEKa.

B nporiecce ocBoeHns JaHHON TUCIUIUTHHBI CTYI€HT (POPMHUPYET U IEMOHCTPUPYET CIeIyIOIIne

OoburenpodeccroHaTEHBIE KOMITCTCHIIUI

Komnerenuun [lepeyeHbP KOMIIOHEHTOB (TTAHUPYEMBIC TexHonoruu ®opma CryneHu ypoBHENH OCBOEHUS
Wunexc dopmynmpoBka pe3yibTaThl 00y4eHHs) (dopMupoBaHus OLIEHOYHOTO KOMITCTEHIINT
CpeacTBa
OK-2 Cnoco0en npumeHsaTs | UJ1-lomk-2. Ocy1ecTBisieT pacuetsl, | Jlekuuu TectupoBanue IHoporoswlit
OCHOBHBIE 3aKOHBI M MeTOABI | aHAIM3UPOBATH MOJIYyYEHHBIE PE3yJbTaThl U (Y10BJIETBOPHTEJILHBII)
HCCJIeI0BAaHMIT eCTeCTBEHHBIX | COCTAaBIIET 3aKJIIOYCHHE IO MpoBeAeHHBIM | JlabBopaTopHbie Kontponsnas 3Haer pacyersl, AHAJIU3UPYET
HAyYK JAJs PpelleHus 3a4ay | aHaJu3aM, UCIBITAHHUSAM M HCCICAOBAHMM, | 3aHATHA pabota MOJTyYeHHBIE PE3yJIbTaThl M COCTABIIAET
npogeccuoHaAILHOM CHCTEMaTH3MPOBaTh pe3ynbTaThl HaydHbIX | CamocTrosTenbHas 3aKIIIOYCHHUE 1o MIPOBEACHHBIM
AeATEeJILHOCTH HCCIICIOBAaHUHA C IOMOINBIO COBPEMEHHBIX | pabora YcTHBI OTBET aHaIu3amM, HCTIBITAHUAM 51
IU(PPOBBIX TEXHOJIOTHI MHTEPHET-PECYPCHI, HCCIICTOBAHMAM, CHCTEMaTH3UPYET
odunmaneHele CalTHl AN cOopa u oOmeHa | HTepaKkTHBHBIE pe3yIbTaThl HAYYHBIX HCCICTOBAHUMN C
nHdopmanuei npu pEIIeHNH | 3aHATHA MIOMOIIBI0 COBPEMEHHBIX IH(PPOBBIX
NIpoQeCCHOHANBHBIX 3a/1a4 C IPUMEHEHHUEM TEXHOJIOTH HUHTEPHET-PECYPCHI,
cuctem Google, YouTube, Power Point, odpuIMaNbEHBIE CAWTBI Ui cOopa U
Zoom, Miro, Mentimeter oOMeHa umH(popManeld Npu peleHHH
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WUI-20mk-2 IIpumenseT METObI
MaTeMaTHYECKOTO aHaJIn3a U
MOJICNHAPOBAHMS TIPH pEIICHHH 3agad B
po¢eCCHOHATBHOM JEITENBLHOCTH,
HCII0JI30BaTh HHTCPHET-PECypCHI,
odunmansHBIe CalTHl AN cOopa U oOMeHa
nHpOopManuei npu peleHIH

po¢eCCHOHATBHBIX 3a/1a4y C MPUMEHCHHEM
cuctem Google, YouTube, Power Point,
Zoom, Miro, Mentimeter

U-4onk-2. [IpuMeHseT 3HaHUS XUMUU TIPH
NIPOBEJCHUH HCCIIECIOBAHUH ¥  PELICHUH
npoecCHOHANBHBIX ~ 33/1a4;  WHTEPHET-
pecypcaMu, OQUIHAIBLHBIMU CaUTaMU ISt
cbopa u oOmena wuHDOpMauuer mpu
pemieHuM  NpOo(EeCCHOHANBHBIX — 3aad ¢
npuMmenenneMm cucrem Google, YouTube,
Power Point, Zoom, Miro, Mentimeter

po¢eCCHOHATHHBIX 3amadq c
TPUMEHEHHEM CHCTEM Google,
YouTube, Power Point, Zoom, Miro,
Mentimeter

IIponBuHYTHIIH
(xopouo)

Ymeer MIPUMCHSTh METO/IbI
MaTeMaTHYECKOTO aHanmsa u
MOJICTMPOBAHUS MPU PEIICHUH 337124 B
npodeccHoHAITBLHON JIEATENBHOCTH;
HCIIOJIE30BaTh HHTEPHET-PECYPCHI,
opunmanbHEIe CAWTHI I cOopa U
oOMeHa HMH(pOpMalMed NpU pelIeHUH
po¢heCCHOHATBHBIX 3a1a4 c
MpUMEHEHHEM CHCTEM Google,
YouTube, Power Point, Zoom, Miro,
Mentimeter

Boicokuii
(OTJIMYHO)
Buageer 3HaHWAMH ~XUMHHA ~ TIPU

NPOBEJICHUH HCCIICTOBAHUI U PEIICHUH
podecCHOHANBHBIX 3a/1a4; MHTEPHET-
pecypcamu, OGUIMATBHBIMUA CaiiTaMu
g cbopa M oOMeHa HHGpopMarmen
IpU pemeHHH MNpodecCHOHATBHBIX
3amad ¢ mpuMmeHeHueM cucteM Google,
YouTube, Power Point, Zoom, Miro,
Mentimeter

ITpodeccroHaIbHBIE KOMITETEHITUU

Komnerenuu ITepeveHb KOMITOHEHTOB (TUIAHUPYEMBIC TexHOTOMMI dopma
MNupexe DopMmynupoBka pe3yIbTaThl 00yUCHHS) OLICHOYHOI'O CryneHu ypoBHEH OCBOCHHS KOMIIETCHIINN
(dopMHupOBaHUL cpeicTBa
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[K-12

CrmocobeH  TIPOBOIUTH
nmabopaTopHEIE

HCCIIeIOBAHMS

0e30macHOCTH u
KavyecTna CBIpBS,
oty padpuKaToB u
NOPOJYKTOB  IHTaHUS
¢dusnyeckuMu, GU3NKO-
XUMHYCCKHMH,

XUMHYECKHMH u

MHUKPOOHOJIOTHYECKUMH
METOIaMHU aHaNN3a,
MIPOBOANTH
OpraHOJIENTUYECKUE
HCCIIeIOBaHUA B
COOTBETCTBUH c
periamMeHTamu,
CTaHAapTHBIMH
(aTTecTOBaHHBIMM)
METOIUKaMH,
TpeOOBaHUAM
HOPMaTHBHO-
TEXHUYECKOU
JIOKyMEHTAIIHH,
TpeOOBAHUAMH OXPAaHBI
TpyAa U 3KOJIOIrM4eCKOM

06€e30MacHOCTBIO.

3HaTh:
- (¢usmueckue, XUMHYECKHE, OHOXMMUYECKHE,
MHUKPOOHOJIOTHYCCKUE MPOIIECCHI METOJ0B

UCCIICIOBAaHMUS TPOAYKTOB TIMTaHHUS >KUBOTHOTO
MIPOMCXOJKACHHS, B T.4. TIOKa3aTenel 0e30MacHOCTH;
BO3MOKHOCTH MHTEPHET-PECYPCOB U MPOTPAMMHBIX
NPOJXYKTOB TIpPH pPEUIEHHH IPO(PECCHOHANBHBIX
3ana4 (Zoom, mardopma OTKpbITOE 00pa3oBaHue,
TEXHOJOTUM  HMCKYCCTBEHHOTO  HMHTEIUICKTa  —
oOauHble penIeHus], BUPTyalbHAsl W JOTOJHEHHAS
PEeaTBHOCTB)

YMmers:

- OpoBOAWTH  NaOOpaTOpPHBIE  HCCIIEIOBAHMA
Ka4ecTBa CHIPbs, NOy(paOpUKaTOB M MPOIYKTOB
MU TaHWA, BKJIFOYast MHUKpPOOHOJIOTHYECKHH,
CHEKTpaJbHBIH, MONIporpaduyecKuii, MpoOUpHBIH,
XUMUYECKMH W (U3MKO-XMMHYECKHH  aHalu3,
OpraHoJIENTHYECKHE UCCIICIOBaHHUA, B
COOTBETCTBUH C perjaMeHTaMH, CTaHAapPTHBIMU
(aTTecTOBaHHBIMH) METOJIWKAMH, TpeOOBaHUSIMU
HOPMaTHBHO-TEXHUYECKOU JIOKYMEHTAIIH;
UCTIONIb30BaTh CIeIH N3N POBAHHbIE
nHopmanmoHHble 0a3bl JAHHBIX JUIS  IIOWCKa
OMOXMMHYECKHX  COCOUHEHWH, M3y4eHHs  HX
CBOHCTB, IIPUMEHEHHSI B TEXHOJIOTHH MPOU3BO/ICTBA
MPOXYKTOB IHTaHus (Zoom, miartdopma OTKpeITOE
oOpazoBaHnue, TEXHOJIOTUU HCKYCCTBEHHOTO
HHTEJUIeKTa — OOJayHble PEIICHUs, BUPTyaJdbHAI U
JIOTIOJTHEHHAS PEaTbHOCTh )

Baagers:

METOJIOM pa3paboTku KB OaThHOM
OpPraHOJICNTHYECKONH OIIGHKA KadeCTBa ChIPbS W
TOTOBO# MIPOAYKIINY; HHTEPHET-PECypCaMH,
oduIMaIbHBIMU caiitamu 1 cOopa M oOMeHa
uHpopmanueit mpu perreHHH MPOodheCcCHOHATBLHBIX
3aja4 ¢ npuMmeHenueM cucreM Google, You Tube,

Jlexuun

JlaGopatopHsle
3aHATHUA

CaMocTosTeNnbHas
pabota

I/IHTepaKTI/IBHHe
3aHATHA

TectupoBanue

Kontponbnas
pabota

YCTHBIN OTBET

DK3aMeH

Iloporoselii (Y10BJI€TBOPHTEIbHBII)
3HaeT Quzmyeckue, XUMHICCKIE, OHOXIMHUICCKHE,
MHKpPOOHOJIOTHYECKHUE IIPOLIECCHI METOZIOB
UCCIICIOBaHUA TPOJYKTOB IHMTAaHUS >KUBOTHOTO
MPOUCXOXKICHHMS, B T.4. IOKa3aTelel 0e30MacHOCTH;
BO3MOXKHOCTH MHTEPHET-PECYPCOB U MPOTPAMMHBIX
NPOAYKTOB MpPHU PEUICHUH INPOdecCHOHATBHBIX
3amad (Zoom, mwiardopma OTKpEITOE 00pa3oBaHUE,
TEXHOJIOTHH  HMCKYCCTBEHHOTO  HMHTEIUICKTa  —
o0JiauHble pELICHUs], BUPTyaJIbHAs M JOMOJHCHHAs
PeabHOCTB)

IpoaBuHyTHIH (X0pOLI0)

YMeeT THpoBOAUTH JTAOOPATOpPHBIE HCCIECIOBAHMS
KauyecTBa ChIpbs, NONy()aOpUKATOB ¥ INPOAYKTOB
MHUTaHMS, BKJTIOYast MHUKPOOHOJIOT MYECKHUH,
CIEKTPAIbHBIN, MOIAporpaduuecKkuii, MpoOUpPHBIH,
XUMHUYECKMH W (DU3HUKO-XUMHYECKUH  aHaIM3,
OpraHoJIeNTHYEeCKHe HCCIICIOBaHHUA, B
COOTBETCTBHUM C periaMeHTaMH, CTaHIapTHBIMHU
(aTTecToBaHHBIMH) METOJUKAMH, TPeOOBaHUAMU
HOPMAaTHBHO-TEXHUYIECKON JIOKyMEHTAIHH;
HCIIONIb30BAThH CHeUaIN3POBaHHBIC
nHpopMannoHHble 0a3bl MAHHBIX JUIA IIOMCKA
OMOXMMHWYECKMX  COEAMHEHWH, U3Y4YeHUS  HX
CBOMCTB, IIPUMEHEHHSI B TEXHOJIOTHH TIPOU3BOACTBA
IpOAYKTOB MUTaHuA (Zoom, miatdopma OTKpeITOE
oOpa3oBaHue, TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa — OOJaYHble PEelIeHus, BUPTyalbHas U
JIOTIOJTHEHHAS PEaJIbHOCTh)

Bbicokuii (0TIM4HO)
Baageer metosoM pa3pabOTKH IIKANbl OalIbHOM
OPraHOJENTUYECKOW OLECHKH KayecTBa ChIPbS H
rOTOBOI NPOAYKLUH; HHTEPHET-PECypCaMH,
ounmansHeIME calitamu ans cbopa u oOMeHa
uHbOpMalMed NpU peuieHHH HPOPEeCCHOHATBHBIX
3aja4 ¢ npuMmeHenuneM cucteM Google, You Tube,
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Power Point, Zoom, Miro, Mentimeter

Power Point, Zoom, Miro, Mentimeter
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