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1 HACIIOPT MPOI'PAMMBbI YYEBHOM JUCIHHAITIUHBI
«BUOXUMUS»

1.1. Ob6aacTb npuMeHEeHHUs MPOrpaMMbl YUeOHOH TUCIHIIINHBI
[Iporpamma yueOHOU JUCIUTLIAHBI «buoxumus» ABIIAETCSA 4acTbIO
o0mieo0pa3oBaTenpHOrO MUKIA 00pazoBarenbHON mporpamMmbl CITO - mporpaMMbl TOATOTOBKA
CrienuanucToB  cpennero  3BeHa  (mamee - IIICC3)  cnenuanbHOCTH — CPEIHErO
npodeccuoHaibHOro obpazoBanus: 15.02.07 ABromaTu3amus TEXHOJOTUYECKHX IPOIECCOB U

IIPOU3BOJICTB (110 OTpAcisiM) TEXHUYECKOro Mmpoduis mpodeccuoHaabHOro 00pa3oBaHusl.

1.2. MecTto y4yeOHol qucuumiuebl B crpykrype IHIICC3

VYuebHasg nucuuminHa «buoxumusy sABIsSeTCS AUCHUILUIMHON 0011e00pa3oBaTeIbHOIO
y4eOHOTr0 LIMKJIA B COOTBETCTBUU C TEXHUYECKUM IpoduiieM NpodeccHoHaIBHOro 00pa3oBaHusl.

VYyebnas aucuuiiiHa OTHocuTcs K mpenMetrHod obOmactu @I'OC cpeanero o6iero
00pa3zoBaHus AOMOIHUTEIBHON — 10 BBIOOPY oOyuaronuxcs, npepiaraeMoix 1[100.

VYpoBeHb ocBoeHHUsl yueOHOH aucuumiuHbl B cootBeTcTBUM ¢ PI'OC cpennero oOmiero
o0Opa3zoBaHus Oa30BHIi.

Peanmzanus conepxanus yueOHOH AUCHUILTUHBI TPEATIONaraeT COONI0IeHNE TPUHIINATIA
CTPOTOM NPEEeMCTBEHHOCTH I10 OTHOUIEHHMIO K COJIEp’KaHUI0 Kypca «bruoxumus» Ha CTyneHH
OCHOBHOTO 00111eT0 00pa30BaHusl.

B To e Bpems yueOHas jucuMiiMHa «buoxumus» Ui 1npodecCHOHaNbHBIX
00pa30oBaTeNbHBIX OpraHU3alil 00J1aJaeT CaMOCTOSATEIbHOCTBIO U IIEJIbHOCTHIO.

Pabouas nporpamma yuyeOHON TUCHUIUINHBI «BHOXUMUSL) UMEET MEKIIPEIMETHYIO CBSI3b
¢  o0meoOpazoBaTeabHBIMU  Y4€OHBIMH  JUCHMIIIMHAMU  «OCHOBBI  0€30MacHOCTH
KU3HEJEATEIIBHOCTHY, «be3011acHOCTb KU3ZHEAEATENBHOCTH U IPYTUMH.

N3yuenne yuebHOW aucummiuHbel «bHoXuMuUsS» 3aBepuIaeTcss MPOMEXYTOUHOMN
atrectauueil B Qopme muddepeHumansHoro 3adera B pamkax ocBoeHus I[IIICC3 na OGaze
OCHOBHOTI'0O 00111ero 00pa3oBaHusl.

1.3. Ilnanupyemble pe3y/bTAThl 0CBOCHHUS Y4eOHOI THCHMIIIMHBI

[1nanupyemble pe3yiabTaThl OCBOSHUS Y4€OHOM TMCIUIUINHBIL:

JINYHOCTHBIE Pe3yJIbTaThl:

— c(OpPMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBAXKEHUS K HCTOPHUH U JOCTHXKEHUSM
0TEYECTBEHHON OMOXMMHUECKON HAYKH;

- OMOXMMHYECKH IPaMOTHOE MOBe/eHHE B MPOPECCHOHATBHON AESITETLHOCTH U B OBITY
IpH 00paIIeHNH ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepuaiaMH U MpoLeccaMi;

- C(bOpMI/IpOBaHHOCTB MMpEaACTaBJICHUA O LICJIOCTHOM CCTCCTBCHHOH&Y‘-IHOIZ KapTUHC MHUPA;



— FOTOBHOCTb K IIPOJOKEHUIO 00pa30BaHUs U MOBBIMICHUS KBaTM(UKAIIUKU B U30paHHOM
npo(ecCHOHANLHOM  JESITEHOCTH W OOBEKTHBHOE OCO3HAHHWE pOJIM OHOXMMHYECKUX
KOMIICTCHIIUM B 3TOM;

— YMEHHME UCIOJb30BaTh JOCTH)KEHUS COBPEMEHHOW OHOXMMHYECKONH HayKd s
MOBBIIICHUS] COOCTBEHHOT'O HHTEIIEKTYallbHOTO Pa3BUTHSI B BBIOPAHHON MNpodecCHOHaTbHOU
JIesATEeIbHOCTH;

— BJIaJICHUE KYJIbTYpPOW MBIIUICHUS, CIIOCOOHOCTh K 000OIICHNIO, aHAIH3Y, BOCIIPUSATHIO
uH(popMaluu B 001aCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJIM U BBIOOPY IyTEH €€ JOCTUKEHUS
B npodeccuoHaIbHOM cepe;

MeTanpeIMeTHbIe Pe3yJIbTAThI:

— HCHOJB30BaHUE PA3JTUYHBIX BUJOB IMO3HABATEJIBHOW JEATEIBHOCTH M OCHOBHBIX
MHTEJJICKTYadbHBIX Olepanuid (MOCTAaHOBKH 3anayd, (HOpMYJIHUPOBAHMS THIOTE3, aHAlU3a M
CUHTE3a, CpaBHEHHs, OOOOIIEHHS, CUCTEeMATHU3AlMH, BBISBICHUS MPUIMHHO-CIEICTBEHHBIX
CBSI3€H, MOMCKAa aHAIOroB, ()OPMYIMPOBAHMS BBIBOJOB) JJIS PEIICHUS TOCTABICHHOW 3ajayH,
MPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHUS (HAOMIONECHMS, HAYYHOTO SKCIEPUMEHTA) s
M3YYEHHUS PA3IMYHBIX CTOPOH OMOXMMHUYECKUX OOBEKTOB M MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCUOHANBHOM cdepe;

— HCIIOJIb30BAHHME PA3JIMYHBIX HWCTOYHUKOB I TOJNYYEHUS OHMOXUMHUYECCKOU
uH(opMaIK, YMEHHE OLIEHUTHh €€ JOCTOBEPHOCTH I JOCTHXKCHHS XOPOIIUX pPe3ylIbTaTOB B
npodeccuoHabHOU chepe;

npeaMeTHbIE Pe3yJbTAThI:

— c(opMUPOBAaHHOCTH TMPEACTABICHUN O MeCTe OMOXMMHU B COBPEMEHHOW HAy4dHOU
KapTUHE MUPA;

— TIOHMMaHHWE pPONMU OHOXMMHHU B (POPMHPOBAHUHU KpYyrozopa u (PyHKIIHOHAIBHON
TPaMOTHOCTH YeJIOBEKa JIJIsl PeIIeHHs MPAaKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOTOJIATAIONIMMUA OMOXMUMHYECKUMU TOHSATUSIMH, TEOPUSIMHU, 3aKOHAMH
U 3aKOHOMEPHOCTSIMU, YBEPEHHOE IOJb30BaHHE OHOXMMHUYECKONW TEPMHUHOJOTHEH U
CHUMBOJIUKOM;

— BIIaJICHHE OCHOBHBIMHM METOJIaMH HAy4YHOTO MO3HAHUS, UCIIOJIb3yeMbIMU B OMOXUMUU:
HaOJIOZICHUEM, OMMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBICHATH
pe3ynbTaThl IPOBEICHHBIX OMBITOB M JIENATh BHIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
METO/TbI TTIO3HAHUS TIPU PELICHUH MPAKTUYECKUX 33]1aY;

— c(hopMHpPOBAaHHOCTH YMEHHSI 1aBaTh KOJTUYECTBEHHBIE OIEHKU U MTPOU3BOIUTH PACUETHI

1o OMOXUMUYECKUM (QOopMysIaM U YpaBHEHUSM;



— BJaJIeHUE TpaBWIAMH TEXHHUKH OE€30MacHOCTH MpPH HUCHOJIb30BAHUU XHMUYECKUX
BELIECTB;

— c(OpPMUPOBAHHOCTh COOCTBEHHOW TO3HWIIMH IO OTHONIEHUID K OHOXUMHYECKOU
uH(pOpMaLnH, MOJy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

OcBoenue  coaepkaHusi  y4eOHOM  nucuuiuinHbl  «buoxumus»  obecriedynBaeT
(dhopMUPOBAaHKE U PA3BUTHE YHUBEPCATHHBIX YUCOHBIX JCHCTBUI B KOHTEKCTE MPEEMCTBEHHOCTH
dbopMUPOBaHUS OOIUX KOMITETSHITHH.

1.4. KosimuecTBO 4aCOB HA OCBOEHME MPOrpaMMbl Y4eOHOM JUCUMIIIIMHBI

MaxkcuMmanbHas yueOHasi Harpy3Kka oOyuatroierocst 95 4acos, B TOM 4ucIe:

- 00s13aTeNbHAS ayIUTOpHAs yueOHast Harpy3ka o0ydJaromierocst 95 4acos;



2 COJAEP)KAHUE YYEFHOM JUCHUILJIMHBI U TEMATUYECKOE
IINTAHUPOBAHUE

2.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO0# padoThI

Bupa yueOHoii padoThI O0bem yacon
MakcumasbHas yyeOHasi Harpy3ka (Bcero) 95
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsI HArpy3Ka (Bcero) 95
B TOM YHCIJIE:
nabopaTopHbIC 3aHATHS 16
MPAKTUYCCKHUE 3aHATUS 47
KOHTPOJIbHBIE PaOOThI He
IPETyCMOTPEHBI
NunuBuayanbHbIN IPOEKT

[Tpomexxyrounas arrectanus B popme AupdepeHUHPOBAHHBII 3a4eT




2.2. TemaTnuyeckuii IUVIaH U CO/iep:KaHNe Y4eOHON AUCHMIIINHBI

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuaJa, 1ad0paTopHbie padoThl M NPAKTHYECKHE PAdOThI, Oo0bem YpoBeHb
pa3iesioB M TeM CaMoCTOsITeIbHAsA padoTa 00y4YalommXxcst 4acos YCBOCHHS
1 2 3 4
Beenenue ConeprxkaHue y4eOHOro MaTepuasa. 2 2
[Tpeamer, 0ObEKTHI U METO/AbI OMOXMUMHHU. Y POBHU OPTaHU3AIMU U COCTAB KUBOW MAaTEPUU.
Posib GMOXMMHUYECKHUX MTPOLECCOB B KU3ZHEACATEIIbHOCTH OMOOPTaHU3MOB.
3navyenue onoxumun npu ocsoernu npodeccuit CI1O u cneunansuocreit CI1O
TEXHUYECKOTO Mpoduist npodeccuoHaIbHOro 00pa3oBaHusl.
Jlaboparopnas padora 1. OnpezenieHne coctaBa MUTHEBOM BOJIbI 2
Pa3pean 1. Boausie
cpeasl. Kucnortno-
OCHOBHBI€ ITPOLIECCHI.
Tema 1.1. Conep:xxanue yueOHOro MaTepuaJa. 2 2
Juccouuarusi. buonoruueckue KUIKOCTH: COJIEBOM COCTaB, BOAOPOIHBII MmoKa3zarenb — pH (coaepkanue
MOHOB BO/I0po/1a). Jlucconuanus BemecTB, 00pa3oBaHue HOHOB B OMOJIOTUYECKHUX
pactBopax. Kucnble, HeiTpanbHble, eN0YHbIe (OCHOBHBIE) KUAKOCTH. [TokazaTenu
KOJIMYECTBA MOHOB B )KMJIKOCTH: CTEIIEHb JUCCOLMAIMH BEIIECTB, KOHCTAHTA AUCCOLUALNH,
pH.
IpakTuyeckas padora 1. 2
Pemenue 3amanuit no reme «Jlucconuanusy».
Tema 1.2. T'uaponus. Copaepxxanue ydyeOHOro MmarepuaJia. 2 2
PactBOpsI Ha BOIHOM OCHOBE. B3auMo1elicTBHE PaCTBOPEHHBIX BEIIECTB ¢ BOJOU. BinsHue
npolecca ruposinsa Ha Benuuuny pH pactBopa. PerynupoBaHue HHTEHCUBHOCTH T'HIPOJIN3a
pacTBOPOB.
1 2 3 4
IIpakTnyeckas padora 2. 2
Pemenue 3aganuii mo teme «I MaAPOIU3 COJICIN.
Tema 1.3. Bydepubie Conep:kanue y4e6HOro Marepuaa. 2 2
CBOICTBa pacTBOPOB BydepHsbie cucTeMbl: KUCIOTHBIE, OCHOBHBIE, colieBble. by(depHas emkocTb, 30Ha OydepHOro
nerictBust. bydepnsie cuctemsr kpoBu. [lnazmaTudeckas ruapokapooHaTHas OydepHas
CUCTEMA.
IpakTuyeckas padora 3. 2

Pemienue 3aanuii no reme «bydepHbie CBOHCTBAa pacTBOPOBY.




HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M NPAKTHYECKHE PadoOThI, Oo0bem YpoBeHb
pa3iesioB M TeM CaMoCTOsITeIbHAsA padoTa 00y4YalommXxcst 4acos YCBOCHHS
1 2 3 4
Tema 1.4. Copaepxxanue yuyeOHOro MmarepuaJia. 2 2
Komnmurarususie ['omeoctas. BiausiHue pacTBOPEHHBIX BEIIECTB HA (PU3UKO-XUMHUYECKUE CBOMCTBA BOJIBI.
CBOIMCTBA pacTBOPOB Ocmoc, ocMoTHUYEeCKOe AaBlieHHEe. Poiib ocMoca B )KU3HEAEATEIIEHOCTH OMOJIOTHUECKUX
opranu3mMoB. M30ToHMYeCKHEe, THIIOTOHUYECKUE, TUIIEPTOHUYECKHE PACTBOPBI.
dusnonornyeckuit pacrsop. Hapyiienue BogHO-coneBoro 6ananca B )KUBBIX 00bEKTaX:
IJIa3MOJIN3, TEMOJIN3.
IIpakTnyeckas padora 4. 2
Pemenue 3ananuii no teme «KosmmraTuBHble CBOMCTBA PACTBOPOB.
Pasnen 2. buomosnekysl
Tema 2.1. CtpoeHue Conepixanue y4yeGHOro MmaTepuasa. 2 2
OpPraHUYECKUX Opranunueckue BeuiectBa. Kinaccuduxanus oprannyeckux coeinHeHuil. yHKIIMOHAIbHbIE
COECIMHEHUN rpynnsl opraunueckux Bemects. Homenkiarypa. M3zomepus.
IIpakTuyeckas padora 5. 2
Pemenne 3apanuii no reMe «®@yHKIIMOHAIBHBIE IPYIIIBI OPTAHUYECKUX BEILIECTBY.
1 2 3 4
IpakTHyeckas paéora 6. 2
Pemenne 3apannit no reme «Homenknarypa. Mzomepus.».
Tema 2.2. Copepxanue ydyeOHOro marepuaJa. 2 2
Amunoxkucnotsl. benku. | [Ipupoansle 1 cUHTETHYECKHE aMUHOKHUCIIOTHL. CTpoeHne aMUHOKHUCIIOT. AM(pOTEpHBIE
cpoiictBa. Ilentuael. [lentuaHas cBA3b.
benku: Buae! n ux 6uonoruueckue Gpynkunu. Ctpoenue 6enkoB. PactBopumocTts 6€NKOB,
ruapatauys. ['maponus. Jlenatypanus.
IpakTuyeckas padora 7. 2
Pemenne 3ananuii no teMe « AMUHOKHUCIIOTBIY.
IpakTHyeckas padora 8. 2
Pemenue 3aganuii no reme «benkny.
JlabopaTopnas padora 2. 2
AmboTepHble CBOICTBa aMUHOKHUCIIOT. XapaKTepHble PeaKIIMd aMUHOKHCIIOT, OEJIKOB.
Tema 2.3. Hyknennossle | Coaep:kaHue y4eOHOIo MaTepuaJa. 2 2

KHCJIOTBI

Je3okcupudonykinennonas kucnota (JJHK), pubonyknennosas kuciora (PHK).
buonornueckoe 3Hauenne HykinenHoBbIX kucaoT. Ctpykrypa IHK u PHK. Hykneotusl.




HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M NPAKTHYECKHE PadoOThI, Oo0bem YpoBeHb
pa3iesioB M TeM CAMOCTOsITe/IbHAasi padoTa 00y4yaomuxcs 4acoB YCBOEHHUS
1 2 3 4
AJMHUH, TYaHUH, HIUTO3KH, THMUH, YpaIlHJl.
IIpakTuyeckas padora 9. 2
Pemenne 3aganuii no reme «HyKI€MHOBBIE KUCIOTHI.
Tema 2.4. CinoxHbie ConeprxkaHue y4eOHOro MaTepuasa. 2 2
s¢upsl. XKupsl Buonorndeckoe u mpakTH4ecKoe 3HAUYCHHUE CIIOKHBIX 3(hUpOB, )KUPOB. BinsHue crpoeHus Ha
(bu3UKO-XMMHYECKHE CBOMCTBA CIOXKHBIX 3UPOB, kUpOB. [ MapupoBanue, rupoius,
OMBUICHHE KHPOB.
IIpakTuyeckas padora 10. 2
Pemenue 3amanuii mo reme «Cioxxubie d3GupsL. XKupbo».
1 2 3 4
JlabopaTopnas padora 3. 2
XapakTepHble peakluu )KUPOB.
Tema 2.5. YrieBosl Copaepxxanue yuyeOHOro MmaTrepuaJia. 2 2
buonoruueckoe u npaktuueckoe 3HayeHue yriaeBoaoB. Ctpoenue. Knaccuduxarms. Cunres
yIIIeBOAOB B mpomecce poTocuHTesa. ['ekco3bl: Tioko3a, ppykrosa. [ mukonus, sHepreTuka
nporecca. CnupToBoe, MOJIOYHOKHKCIIOE OpoxkeHue. Jlucaxapuabl: caxaposa, JIakTo3a,
ManbTo3a. [lonucaxapuapl: KpaxMadi, HEII0J103a.
IIpakTnyeckas padora 11. 2
Pemenne 3amannii mo TeMe «YTIECBOIBI».
JlabopaTopnas padora 4. 2
XapakTepHbIe peaklliy yriIeBOJI0B.
HToroBoe 3aHaTue 1o 1
Teme 1, 2
2 yacthb
Pa3nea 3. Merabonusm
1 OMOdHEPreTHKa
Tema 3.1. Copaepxxanue yuyeOHOIro Mmarepmuasa. 2 2

buonornueckuii o0OMeH
BEILIECTB U SHEPTUU

Metabonu3m, karabonusm, aHabonusm. Pacriag 6uomonekyn (6eIKku, yrieBoabl, KUPbI) HA
cocraisronye. Llyukn aumonnoi kucnotsl (1uki1 KpeGca). PerynupoBanue: akTHBATOPSI,
uHruoutopsl. [lepenoc sueprun. agenozuntpudocdar (ATD).




HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M NPAKTHYECKHE PadoOThI, Oo0bem YpoBeHb
pa3iesioB M TeM CAMOCTOsITe/IbHAasi padoTa 00y4yaomuxcs 4acoB YCBOEHHUS
1 2 3 4
IIpakTnyeckas padora 12. Pemenue 3ananuii mo reme «MeTaboamu3my». 2
1 2 3 4
Tema 3.2. /Ipixatenbuas | Coaep:kaHue y4eOHOTo MaTepuaJa. 2 2
1enb MuTtoxonapuu, ee pepMeHTsl. OKUCINTENFHO-BOCCTAHOBUTENIbHBIE TOTEHIMANBIL. [Iepenoc
371eKTpoHa, Bogopoaa. Cunrez ATO.
IIpakTnyeckas padora 13. Pemenue 3ananuii no reme «OKUCIUTEIBHO- 2
BOCCTaHOBUTEJIbHBIE MPOIIECCHl. DHEPreTUUECKU OOMEH. ».
Tema 3.3. Conep:xxanue yueOHOro MaTepuaJa. 2 2
buokaranuzaTopsi. ®epmenTsl. PepMeHTaTUBHBIN KaTtanu3. Kinaccudukamus pepmenton. Kunetnka
(epMeHTaTUBHBIX peakiuid. Perynsims akTuBHOCTH ()epPMEHTOB.
IpakTnyeckas padora 14. Pemienue 3aianuii no reme «buokaTaauzaTopbi». 2
JlabopaTopHnasi pa6ora 5. VccnenoBanue (hepMEHTATUBHOTO JICHCTBHS KaTajaa3bl. 2
Tema 3.4. Merabosiusm | Comep:kaHue y4eOHOTO MaTepHaJa. 2 2
OMOMOJIEKYIT [lepeBapuBanue U BcacbiBaHHE OMOMOJIEKYIT (OCJIKH, )KUPHI, YTIIeBoIbl). OOMeH OMOMOJIEKY
B TKaHax. CuHTe3 buomosekyn B opranusme. Hapymennss obmena 6MoMOIeKy.
IIpakTnyeckas padora 15. Pemenue 3ananuii no reme «MeTtaboau3M aMUHOKHUCIIOTY. 2
IIpakTHyeckas padora 16. Pemenue 3aganuii no reme «MeTaboaM3M KUPOBY. 2
IIpakTuyeckas padora 17. Pemenue 3ananuii no reme «MeTaboau3M yrieBOJI0BY. 2
Tema 3.5. Copepxanue ydyeOHOro marepuaJa. 2 2
Camoperynsnus Hasnauenue 1 BUJIbI IPOLIECCOB caMOpETysiluu. MexanusMm npoteccoB. VicTounuku u
O6uoopranmsma KOHTPOJIb perynsitopoB. Kinaccudukanus peryasiTopos.
IIpakTnyeckas padora 18. ['opMOHBI. 2
1 2 3 4
IIpakTuyeckas padora 19. epmeHTHI. 2
IIpakTuyeckasi padora 20. ButamuHs!. 2
JlabopaTropnas padora 6. Onpenenenne putamuna C. 2
IIpakTnyeckas padora 21. MuHepanbHble BeliecTBa (MaKpO- U MUKPOIJIEMEHTHI). 2
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HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, J1ad0paTopHbie padoThl M NPAKTHYECKHE PadoOThI, Oo0bem YpoBeHb
pa3aeyioB U TeM CaMOCTOSITeIbHasi padoTa 00y4aloumxcs 4acoB YCBOEHHS
1 2 3 4
IIpakTnyeckas padora 22. JlekapcTsa. 2
JlaGoparopHas pabora 7. AHanu3 JIEKapCTBEHHBIX MPEMapaToB. 2
Paspnen 4. Coaep:xxaHue yueOHOro MaTepuajia. 2 2
buorexnonoruu. broTexHoNMOrNY U UX MPaKTUYECKasi 3HAYUMOCTh. BHOXUMUYECKHEe OCHOBBI OMOTEXHOJIOTHIA
MOJIyYEHUS U IepepabOTKU ChIPbsI.
IIpakTyeckas padora 23. buoTexHOIOTUN. 2
JlaGoparopHas padora 8. BeipamrBanue apoxKen. 2
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3 YCJOBUS PEAJIU3AIIMNA YUEBHOM JUCIIUTLIVHBI
3.1. TpeOoBaHMs1 K MUHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanuszanus paboyeil mporpaMmbl AUCHUIUIMHBL BHOXMMUS; TPOBOAUTECA B y4eOHOM
kabunere Ne 214 KaOuHeT ecTeCTBEeHHOHAYYHBIX JTUCIUILIAH

O6opynoBanue y4eOHOTO KaOMHETa:
MynbTUMEINITHBIA KOMIUIEKC: CUCTeMHBIH 050k (Atom2550/41'6/500, knmaBuaTtypa, MBIIIb), C
JIMIICH3UOHHBIM MTporpaMMHbIM obecriedenuneM: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), momkiatoueH B ceTh ¢ BBIXOAOM B HHTEpHET M [IOCTYIIOM B
uHpopManroHHO-00pa3oBarenbHyo cpeny OTU (punmman) CI'TY umenn [larapuna FO.A.,
npoekTop View Sonic, pyJTOHHBINA MTPOCKIIMOHHBIA SKpPaH.
Pabouee mecto mpernoaaBarens, MapkepHas JOCKa, pabourne MecTa O0ydyaroluxcs, KOMIUJIEKT
y4eOHO-METOINYECKON JOKYMEHTAIMH, KOMIUIEKT 000pyA0BaHUs IJIsl IEMOHCTPAIMH ONBITOB U
OpraHHu3aliy MPAKTUKU U J1a00paTOPHBIX padoT;

[Mporpammuoe ob6ecneuenne: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome

DJIeKTPOHHO-0UOJINOTEYHAS] CUCTEeMA:

JlocTyn aBTOpU3UPOBAHHBIX MOJIb30BaTeNEH yepe3 HTepHeT

«9BC IPRbooks», OO0 «Aii ITu Op Meauay

ObC «OnekTponHas OubanoTeka TexHuueckoro By3a»n, OO0 «llomutexpecype»

9BC «Jlaup», OO0 «H3maTenscTBo JIaHbY

«9BC elibrary», OO0 «PYH3b»

DBC "IOPAUT

3.2. UndopmanuonHoe odecreyeHmne
Wudopmannonnoe obecrieueHrne OOyYEHHS COJCPKHT TEpedYeHb PEKOMEHIYyEeMBIX
yueOHBIX u3gaHuil, UHTepHET-pecypcoB, TOMOIHUTEIbHON TUTEPaTypH.
OcCHOBHBIC HCTOYHMKH
1. HoBokmranoBa, A.JI. buoxumus s TexHosnoros. B 2 4. Yacte 1: y4eOHUK M MPaKTUKYM
st CITO / A.JI.HoBokmanosa. — M.: UznatensctBo FOpaiit, 2018. — 211 c.
2. HoBokmranoBa, A.JI. buoxumus ass rexHonoros. B 2 u. Yacte 2: yyeOHUK U IPAKTHKYM
st CITO / AJL. HoBokmanoBa. — M.: U3mparensctBo FOpaiit, 2018. — 302 c.
3. buoxumus: yueonuk u npaktukym g CIIO / FO.A. Epmos, H.W. 3aiinesa; nox pex. C.U.
[yxuna. — M.: U3n-Bo FOpaiit, 2019. — 323 c.
JonosHUTEIbHbIE HCTOYHUKH
1. buonorus. OOmast OGuonorus. 10-11 kmaccel: yueb. ans oOmieo0pa3oBat.ypexkaeHUN:
6azoBbiit yposenn/ J.K. benses, I1.M. bopoaun, H.H.Bopouuios u ap.; nox pen. JI.K.bensesa,
I''M.Ipimmnna. — M.: IIpocsemenue, 2017.
2. Xumus. 10 knace. YriyOnennslii yposens: yueoHuk / O.C. I'abpuensn, U.I'. Octpoymos,
C.10O. IToromopes. — M.: Ipoda, 2019.
Ilepeyens UnTEpHET-pecypcoB
1. http://www.drau.ru/ - yueOHbIe MaTepHaIbl 10 OHOXUMHH.

2. http://window.edu.ru — o0Opa3oBaTejbHBII HHTEPHET-MPOEKT, COAEPIKAIIMHA DIEKTPOHHBIE

pecypchl 00IIIero TocTyma s BceX ypoBHEH oOpa3oBanust Poccum.
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4 KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOI1
JUCHUIINHBI

KoHTponb M OlleHKa pe3yabTaToB OCBOCHHS Y4E€OHON AMCUUILUIMHBI OCYIIECTBISETCS

mpenojaBaTesieM B IIpoliecce MPOBEACHUS NPAKTHUECKUX 3aHATHH, J1abopaTOpHBIX pabdor,

TECTUPOBAHM:, a TAKKC B PE3YJIbTATC BBIIIOJIHCHUSA O6yLIaI-OI_HI/IMI/ICH HHIWUBUAYAJIbHBIX BaﬂaHHﬁ,

MIPOEKTOB, UCCIIEAOBAHUN.

PesynbraThl 00ydeHHUs pacKpHIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS M NpUOOpEeTEeHHBIC

YMEHHs], HallpaBJIEHHbIE Ha TPUOOpETEHNE OOIINX KOMIIETEHIUH.

Pe3yabTaThl 00yyeHus (MpeIMeTHBIE)
Ha YPOBHE Y4EOHBIX JCUCTBUI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHHust

CdopmupoBaHHOCTD MIPEJICTABICHU O MeCTe
OMOXMMHH B COBPEMEHHON HAYYHOW KapTHHE
MUpa.

Onpoc 1o HHANBUAYAIBHBIM 33JaHUSIM,
ceMuHap, GPOHTANBHBINA U UHIUBUYaTbHBIN
OIIPOC BO BpPEMsI 3aHITHIA.

[Tonumanue poau OMOXUMUU B
(bopMHpOBaHNUU KPYT030pa U
(GyHKIMOHATBHON TPAMOTHOCTH YeJIOBEKA ISt
peleHus IpaKTUIECKUX 3a1a4.

Onpoc 10 HHAUMBUAYAIbHBIM  3aJaHUSM,
ceMHHap, (PPOHTANBHBIA W WHIMBHIYaTbHBIHI

OIIPOC BO BPEMS 3aHATHUM.

110 OTHOIIEHUIO K OMOXUMHYECKOM
nH(pOpMaINU, TTOTYIaeMOU U3 Pa3HBIX
HWCTOYHHKOB.

Brnanenue ocHOBOIOJIAraloUMH Beinonuenue HPaKTUYECKUX 3aJlaHuH,
OMOXUMHUYECKUMHU MOHATUSMU, TEOPUSIMH, TECTUPOBAHUE.

3aKOHaMHM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE

[10JIb30BaHUE OMOXUMHUYECKOM

TEPMUHOJIOTUEN U CUMBOJIMKOM.

Branenve oCHOBHBIMH METOJIaMU HAYYHOTO 3amura pe3ynbTaToOB 1ab0paTOPHOTO
MO3HAHUS, HCIIOJIb3YEMbIMH B OMOXHMUU: MPAaKTHKyMa, BBIMOJIHEHUE  MPAKTHYECKUX
HaOJI0ICHNEM, OMIMCAaHUEM, U3MEPEHUEM, 3aJJaHUH.

HKCIEPUMEHTOM; YMEHHUE 00padaThIBaTh,

OOBSICHATB PE3yJIbTaThl IPOBECHHBIX OIBITOB

U JIeNaTh BBIBOJBI; TOTOBHOCTh M CIOCOOHOCTh

PUMEHSATh METO/Ibl TO3HAHUS NPH PEILICHUH

MPAKTUYECKHX 3a/1a4.

CdopmupoBaHHOCTh YMEHHUS JaBaTh 3amura pe3yIbTaToB 1a00paToOpHOTO
KOJIMYECTBEHHBIE OIIEHKU M MTPOU3BOIUTH MPAKTHKyMa, BBIMOJIHEHUE  MPAKTHYECKUX
pacueTsl 1o OMOXUMHUUECKUM QOopMyIiaM U 3aJJaHUH.

YpaBHEHUSIM.

Brnanenue nmpaBuiamMu TeXHUKH 0€30MaCHOCTH | 3aluTa pe3yabTaToB 71a00paToOpHOTrO
MIPU UCTIOJIb30BAaHUM XMMUYECKHX BEILECTB. MPAaKTUKyMa.

CdhopMupoBaHHOCTH COOCTBEHHOM MO3UIHA Onpoc 1O WHIWBUAYAILHBIM  33JaHUSM,

ceMuHap, (PpOHTANBHBIA W WHIWBUIYATHHBIA
ONPOC BO BPEMS 3aHATHI.
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[Ipunoxenue 1

IJIAHUPOBAHUE YUEBHBIX 3AHSTHI C UCIIOJIb30BAHUEM AKTUBHBIX U
HUHTEPAKTUBHbBIX ®OPM U METO/JOB ObYYEHUA

Ne Kou- AKTHBHbBIE U (popyupyembie
n/n YHUBepCaJbHbIE
TeMa y4eOHOr0 3aHATHUA BO HHTEPAKTHBHBbIE POPMBI U
4acoB MeTOAbl 00y4YeHusI yq“eﬁmﬂe
AelcTBUS
1 I'unponns 1 WNHTepakTuBHAs JIeKIUA OOuieyueOHbIe,
2 Bydepusie cBoiictBa | 1 WuTepakTuBHAs JEKLINS JIOTUYECKHUE
pacTBOpPOB JNEUCTBUSA
3 Konnurarususle cBoiicTBa | 1 WuTepakThBHAS KNS (cMBICITOOOpa30BaH
pacTBOpOB ue,
4 CTpoeHHe OpraHM4YCCKHUX 1 HNuTepakTuBHAS NEKIUS CTPYKTYPUPOBAHUC
COCTMHEHU I 3HaHUH, pedrekcus
5 Amunokuciorsl. benku. 1 NuTepakTuBHAS JIEKUUS CIIoco0oB U
6 HyknenHnoBble KUCTOTBI 1 NuTepakTuBHAS JIEKIUS YCJIOBMH JEUCTBHS,
7 Crnosxuble 3¢upsl. XKupsbl. 1 WNHTtepakTuBHAs JTeKUUA YCTaHOBJICHHC
8 VrieBoasl 1 WHTepakTHBHAS JEKIHS HPpUIUHHO-
9 Buonornueckuii obmen | 1 VHTepakTHBHAS JEKIHS CIICACTBCHHBIX
BEIIICCTB U SHEPTUH CBA3CH,  aHanms,
10 JlpixarenbHas 1enb 1 NuTepakTuBHAS JIEKIUS CHHTC3, CPABHCHUC,
11 | buokaranu3zaTopsl. 1 HNHTepakTUBHAS JTCKIIUS KIaccHpuKaLs).
12 | Merabonusm 6nomonexkyn | 1 HHuTepakTUBHAs JIEKLINS
13 | Camoperynsnus 1 NutepakTuBHas JIEKIHA.
Ouooprannzma Hayunas nuckyccus.
14 | bUOTEeXHOJIOTHH. 1 NutepakTuBHas JIEKIHA.

Hayunas nuckyccus.
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