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1. losicHUTeIbHAS 3aNIMCKA

Pabouyas mporpamma JONMOJHUTEIBHOIO yueOHOro Kypca «BBeneHue B CrelMalbHOCTBY
pazpaborana Ha ocHoBaHuu TpeboBannit ®I'OC COO s peanuzanuu 00pa3oBATEIHHOM
nporpammsl 15.01.32 Onepatop cTaHKOB C IPOrPaMMHBIM YIIPaBICHHUEM.

Y4eOHblii Kypc «BBelneHue B CIENUATBHOCTR» BXOIUT B 00IMIC00pa30BATEIbHBINA IIHKII,
MOIIMKJIT JIOMIOJTHUTEIIbHBIC Y4eOHBIC TPEIMEThI, KYpPChl U UATACTCS HAa IEPBOM Kypce OOyUCHHSI.

IInanupyemble pe3ybTaThbl H3y4YeHUs] Y1eOHOI0 Kypca

B pe3yJibTaTeC HU3YUYCHUSA yqe6Hor0 KypcCa CTYACHT HOJIKCH C(I)OpMI/IpOBaTB CJICAYIOIUC

pE3yJIbTaThI
JInuHOCTHBIE!
Kon ®opmyauposka uz ®IroC COO Yr1ounennniii JIP ns npeamera

JP 1 1) poccuiicKyl0 TIpa)kIaHCKYI HJIEHTUYHOCTb, | HyBCTBO TropAocTd 3a  CBOIO
NaTpUOTH3M, YBaXXCHHE K CBOeMy Hapoay, | Ponuny
YyBCTBa OTBETCTBEHHOCTM Tiepen PoauHoM,
rOpJIOCTH 3a CBOM Kpaii, cBOr0 Poauny, mpoiuioe
U HACTOsIlEE MHOIOHAIMOHAJIBLHOIO Hapoja
Poccun, yBaxkeHHe rocy1apCTBEHHBIX CUMBOJIOB
(rep0, dnar, rumH);

JIP2 2) TpaXTAHCKYIO MO3MIMI0 KaK aKTUBHOTO M | IPOKIAHCKYIO  MO3MIUIO  Kak
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOLIECTBa, | aKTUBHOTO W OTBETCTBEHHOTO
OCO3HAIOIIIET0 CBOM KOHCTUTYIIMOHHBIE MpaBa M | 4jeHa POCCUHCKOTO O0OIIecTBa,
0053aHHOCTH, yBaXaroIlero 3aKOH U | OCO3HAIOILETrO CBOU
MIPABOIOPSAIOK, o0Jaiaromero YyBCTBOM | KOHCTUTYLIMOHHBIE  TpaBa U
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HaHHO | 00S3aHHOCTH, YBAXalOIIETO 3aKOH
MPUHUMAIOIIETO TPAJUIIMOHHBIE HAIIMOHAIBHBIE | M MPABOMOPSAOK;

u o0lIeyenoBeYECKUe TyMaHUCTHUYECKUE U
JIEMOKPATUYECKUE IIEHHOCTH;

JIP 3 3) c(OpMHUPOBAHHOCTh MUpPOBO33peHus, | POpMUPOBAHUE MHUPOBO33PEHUS
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO | IPUHUMAIOIIETO
pa3BUTHS HAyKM M OOIIECTBEHHOM IpPaKTUKH, | HOJUKYPTYPHOCTh MHpa,
OCHOBAaHHOTO Ha JHaJIOTe KyJbTyp, a TaKXe | OCHOBAHHOIO Ha TOTOBHOCTH K
pa3nu4HBIX (GOpM OOIIECTBEHHOTO CO3HAHMUSA, | MEKKYJIBTYPHOMY THAJIOTY.
OCO3HAaHHE CBOETO0 MECTa B TMOJHKYJIBTYPHOM
MUDE;

JIP 4 4) c(hopMUPOBAHHOCTH MHPOBO33peHHUs, | CHOPMHPOBAHHOCTH
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33pEHMSI,
pa3BUTHSl HAyKU M OOIIECTBEHHON MPAKTHKH, | COOTBETCTBYIOIIETO
OCHOBAHHOTO Ha JUAJIOTe KYyJIbTYp, @ TaKXe | COBPEMEHHOMY YpPOBHIO Pa3BUTHS
pa3iauuHbIX (GopM OOIIECTBEHHOTO CO3HAHUS, | ECTECTBEHHBIX HAYK
OCO3HAHHE CBOEr0 MECTa B MOJHUKYJIBTYPHOM
MUDE;

JP 5 5) chopMUPOBAHHOCTb OCHOB CaMOPa3BUTHS U | CPOPMHUPOBAHHOCTH OCHOB

CaMOBOCIIMTaHUA B COOTBCTCTBHH C
O6IIIC‘-I€J'IOBG‘-IGCKI/IMI/I OCHHOCTAMH W HJCaIaMU

CaMoOpa3BUTUA U CAMOBOCIIMTAHUSA
IpU pCIICHUHU XUMHWYCCKUX 3a11a4,
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rpax1aHCKoro O6HI€CTBa; TOTOBHOCTbH n
CIIOCOOHOCTH K C&MOCTOHTGJ’IBHOI‘/JI, TBOp‘lCCKOfI n
OTBETCTBCHHOM JACATCIIbHOCTH,

TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON M
OTBETCTBECHHOM NeITeIILHOCTH
IIPY OCBOCHUHU NpEaMETA

6) ToJIepaHTHOE CO3HAHHE U TIOBEICHHUE B

JIP 6 NOJUKYIETYPHOM MHUPE, TOTOBHOCTh U ['0TOBHOCTB U CITIOCOOHOCTH BECTU
CIOCOOHOCTh BECTH JUAJIOT C IPYTUMH Adajaor € ApyruMH  JIOJbMH,
JOJAbMU, IOCTUTaTh B HEM AOCTHUI'aTh B HEM
B3aMMOIIOHUMAaHUs, HAXOAUTh OOIIME 1IEIH U B3aMMOIIOHUMAaHNA, HaxoAUTb
COTPYAHUYATH JJISI UX JOCTYIKCHUS, o0LIMe el U COTPYAHNYATD JUIs
CIIOCOOHOCTH MPOTUBOCTOSTH UACOIOTUN ux HOCTHIKCHUL.
IKCTpEeMH3Ma, HallMOHAIM3Ma, KceHodoOuH, IIpotuBocTosHUE HJI€0JIOTUH
JUCKPUMHUHALIUU 10 COLUAIIBHBIM, 9KCTPpCMHU3Ma, HallMoOHaJIM3Ma,
PEIUTAO3HBIM, PACOBBIM, HALIMOHAJIBHBIM AUCKPpUMHUHAIUU 110 COUAIBHBIM,
MpU3HAKaM U JPYTUM HETaTUBHBIM PEIUTUO3HBIM, pacCoBbIM,
COLIMAJIbHBIM ABJICHUSAM; HallMOHAJIbHBIM ITPU3HAKaM.

JIP 7 7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHUKAMHM, | HABBIKM  COTPYAHHYECTBA  CO
JIETbMHU  MJIQJIIIIETO BO3pacTa, B3POCIBIMH B | CBEPCTHHKAMH, B3pPOCIBIMA B
o0pa3oBaTelIbHON, OOIIECTBEHHO  IIOJIE3HOH, | 00pa30BaTEIIbHOM, y4eOHO-
y4e0HO-HCCIIeI0BATENbCKOM,  MPOEKTHOW W | MCCIEeNOBATEeIbCKOH M JAPYTHX
JIPYTUX BUAAX J€ATEIbHOCTH; BUJIAX JIESITEIbBHOCTU

JIP 9 9) TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHMUIO, B | TOTOBHOCTh U CIOCOOHOCTH K
TOM 4Hcje camMoo0pa3oBaHHIO, HA MPOTSHKEHUHU | oOpa3oBaHUIO, B TOM  4YHCIE
BCEM KU3HM; CO3HATEJIbHOE OTHONICHHWE K | CaMOOOpa30BaHUIO
HENpPEepPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO
YCHEIHOHN MpoQeCCHOHATBHON U 00IIIECTBEHHOMN
JIeATEIbHOCTH;

JP 11 11)npunsTne W  peanu3alMio  LIEHHOCTEW | MPUHSATHE u peanu3anuio
30pOBOTO M Oe3omacHOro oOpa3a KH3HH, | ICHHOCTEH 310pOBOTO u
MOTPEOHOCTH B ¢usnueckom | 6e3omacHoro  obOpa3a  KU3HH,
CaMOCOBEPILIEHCTBOBAHNH, 3aHATUAX | HEMIPUSATUE BPEAHBIX IPHUBBIUEK:
CIIOPTHUBHO-03/IOPOBUTEIILHON  JICSITEIIBHOCTBIO, | KYpEHUSI, ynoTpeOiaeHus
HEMpUSATUE BPEAHBIX TMPUBBIYEK: KypPEHHs, | aJIKOT0Jsl, HAPKOTHKOB;
YIOTPEOJIEHUS AJTKOTOJIsI, HAPKOTHKOB;

JIP 13 13) oco3naHHBII BBIOOp OymyIiei nmpodeccuu M | OCO3HAHHBIM  BBIOOp  OymyIei
BO3MOXKHOCTEH  pealM3allul  COOCTBEHHBIX | MpoeccMd W BO3MOXKHOCTEH
AKU3HEHHBIX IIJIaHOB; OTHOLIEHUE K | peaiu3anuu COOCTBEHHBIX
podecCHOHATLHOM NeSATeTbHOCTH KaK | )KU3HEHHBIX IJIAHOB;
BO3MOKHOCTH YYacTUsi B PEIICHUHM JUYHBIX,
0O0111eCTBEHHBIX, roCyJIapCTBEHHBIX,

00IIIeHAIIMOHATIBLHBIX MTPOOJIEM;




MeTanp €IMCTHBIC.

Kon ®opmyanposka u3 ®I'ocC COO AanTHpPOBaHHBIC MeTaNpeAMeTHbIe YHusepcanbHble yueOHbIe aeiictBus (YY)
pe3yabTaThl
MII1 | 1) ymeHHe caMOCTOSITEJNIBHO OIPEAENsATh | yMEHHE CaMOCTOSITENbHO omnpeaenats uenu | [lo3HaBaTeabHbIe:
LEJIHU JEATEIIBHOCTH U COCTaBIIATH IUIAHBI | AEATEIBHOCTU u COCTaBIIATh IUUTaHbI
JEATCIIbHOCTH; CaMOCTOSTEJIBHO | ACITECIBHOCTH, CaMOCTOSITEIIFHO | CAMOCTOSATENIbHO ~ BBIOMpaTh  CIOCOO  pelIeHHs
OCYILECTBIIAT, KOHTPOJIUPOBATh U | OCYILECTBIIATD, KOHTPOJIUPOBATh u | y4eOHOM 3a1aun (CPaBHHBATH HECKONBKO BAapHAHTOB
KOpPpPEKTHPOBATH JIESITEIIbHOCTD; | KOPPEKTUPOBATL AEATEIBHOCTD; MCII0Ib30BaTh | PCLICHUA, BBIOMpATh  Haubosee TMOAXOMAMMA €
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPChl | BCE BO3MOXKHBIE PeCypchl Ul JOCTHKEHMs | YICTOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTECPHCB);
JUISL TOCTMIKEHUS ITOCTABJIEHHBIX LEJEH M | MOCTABIEHHBIX ILEJIEW W peaau3alyy IIJIaHOB
pealiM3allMd  IJAHOB  JI€ATEIBHOCTH; | JESATEIBHOCTH; BLIOUpATH yCHEIHbIE | PeryasiTuBHbBIE:
BbIOMpaTh  yCHEIIHbIE  CTPaTerMud B | CTPATErHH B Pa3IMYHbIX CUTYaLUAX
pa3IMYHbIX CUTYyaLUsX; CaMOCTOSITENIBHO  COCTaBJIATh AJITOPUTM  PELICHUS
3a/1a4M (WM €ro 4acTh), BBIOMpATh CIOCOO peleHus
yueOHO 3ajjaun ¢ y4eTOM HMEIOIUXCS PEeCypcoB M
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh
IIpearaéMble BApUaHTBI PEILICHUM;
COCTaBJIATh IJIAaH JAEeWCTBUM (MJIaH peanu3anuu
HaMEUEHHOI'0 aJIFOPUTMA PELIeHHUs), KOPPEKTUPOBATh
NPEIJIOKEHHBIM  QITOPUTM € Y4YETOM IIOJTY4YEHUs
HOBBIX 3HAaHUI 00 N3yuyaeMoOM OOBEKTE.
MII2 | 2) yMmMeHHE NpPOAYKTUBHO OOMIATHCS U | yMEHHE IIPOTYKTHUBHO 00IIaThCs n | KommyHuKkaTHBHBIE:
B3alMMOJICICTBOBATE B MpoIecce | B3aMMOJICUCTBOBATh B MPOILIECCE COBMECTHOM
COBMECTHOM JEATEIIbHOCTH, YYMTBIBATh | ACATEIBHOCTH, YYHMTHIBATh IO3HUIMU JApyrux | MIOHUMaTh HaMCPpCHMSI ApYyrux, NpOABJIATH
MO3UIIUN Jpyrux YYaCTHUKOB | YYaCTHUKOB JCIATEIbHOCTH, 3¢ PexTuBHO | YBAKHUTECILHOC OTHOIICHHE K cobeceHUKy | B
NeSITeIbHOCTH, A(PQPEKTHUBHO pa3pemaTh | pa3pemarb KOHQINKTHI, KOPPEKTHOH dopme $hopmynupoBath CBOH
KOH()JIUKTHI, BO3paKCHUSA,




B Xonme auasora u (WIM) JUCKYCCHU 3a]1aBaTh
BONPOCHI IO CYIIECTBY O0OCYXIaeMOW TeMbl |
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEUICHUE 3a1a9n
Y TIOJIZIepKaHUe 0arokenaTeIbHOCTH OOIICHUS;

MyOJIUYHO MPECTABIATH PE3YJIbTaThl BHIMOIHEHHOTO
omnbITa (IKCIIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA)

MII 3

3) BlajeHHE HaBBIKAMU IIO3HABATEJIBHOM,
y4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOM

JIeATEIbHOCTH, HaBBIKAMH  Pa3peIieHUs
mpo0JieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSATEIbHOMY ~ TIOMCKY  METOJIOB
peleHus NPaKTUYCCKUX 3aj1ad,
NPUMEHEHHIO  Pa3lUYHBIX  METOJIOB
MMO3HAHUS,

BJIaJICHNE HABBIKAMH TI03HABATEIILHOH, YyueOHO-
HCCIIeA0BATEIbCKOM JIeSITEILHOCTH,
CIIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS
MPaKTUYECKHUX 3a/1a4

Ilo3HaBaTeabHBIE:

BBISIBIATh  ACPUIMTEI  WHPOpPMAIMU,  JTAHHBIX,
HEOOXOIUMBIX ISl pEIISHUs TTOCTaBICHHOW 3a1a4H;

BBIABJIATE  MIPUYMHHO-CIICACTBCHHBLIC
HU3yUCHUU SIBJICHUH U IMpoHIeCCOB;

CBSA3U IIpU

ACJIaTb BBIBOJBI C UCIIOJB30BAHUEM JACAYKTUBHBIX U
HMHAYKTHBHBIX YMOSaKHIO‘leHI/Iﬁ, YMO3aKHIOquHﬁ 10

aHAJIOTHUH, dbopmynHupoBaTh TUIIOTE3BI 0
B3aUMOCBS3X;
CaMOCTOSITENIFHO ~ BBIOMpaTh  crnoco0  peleHus

yueOHOI 3a7aun (CpaBHUBATh HECKOJBKO BapUAaHTOB
pelleHus, BBIOMpATh HaWOOJIee TOAXOASIIUANA C
y4eTOM CaMOCTOSATEIbHO BbIICJICHHBIX KPUTEPHEB);

UCIOJNb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKHIM
MHCTPYMEHT TMO3HaHus; (OpMYJIMPOBATh BONPOCHI,
buKcupylomue paspelB  MEXIy pEaJbHBIM |
KeNnaTeJIbHbIM COCTOSHUEM CHUTyalluH, OOBEeKTa,
CaMOCTOSITENIHO yCTAHABJINBATh HCKOMOE U JIAHHOE;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (opMy

7




npejacTaBieHus WHGOPMAllMu W WIUIIOCTPUPOBATH
peliaeMble  3aJlayd  HECIOXHBIMU  CXEMaMH,
auarpammamu, HHOM rpadukoil U uX KOMOMHAIMSIMUY;

3¢ (HEeKTHBHO 3alOMUHATP W CHUCTEMATH3UPOBATH
nHpopMmaInio

PeryasitTuBHbie:

BBISIBJIATH NPOOJIEMBI ISl PELIEHUS B KU3HEHHBIX U
y4€OHBIX CUTyalUsX;

CaMOCTOSATENIFHO COCTaBJIATh AJITOPUTM  PEIICHHS
3aaun (MM €r0 YacTh), BRIOMPATh CIIOCOO perieHHs
y4eOHOH 3aJjaul C y4eTOM HMEIOIINXCS PECypcoB H
COOCTBEHHBIX ~ BO3MOYKHOCTEH, apryMEHTHUPOBATh
npeaaraeMple BapUaHThl PEIICHHIA;

COCTaBNIATh IJIAaH JAEWCTBUM (MJIaH peanu3anuu
HaMEUEHHOI'0 aJIFOPUTMA PELIeHHUs), KOPPEKTUPOBATh
NPEMJIOKEHHBIM  QITOPUTM € Y4YETOM IIOJTY4YEHUs
HOBBIX 3HaHUI 00 N3yuyaeMoOM OOBEKTE.




MII 6 | 6) ymeHue ompeaenaTb Ha3HAYEHUE U | YMEHHE OINpeAeisiTh HasHaueHne W (GyHKknuu | KoMMyHMKaTHBHbBIE!
byHKINN pa3INYHBIX COLIMAJIBHBIX | PA3JIMYHBIX COLIMAJIBHBIX MHCTUTYTOB;
HHCTUTYTOB; IIOHHUMAaTb HaMCPCHUA Apyrux, IMPOSABJIATH
YB@KUTEIBHOE OTHOIIEHHE K COOECeIHUKY M B
KOPPEKTHOI bopme dbopmynupoBaTh CBOM
BO3PaKEHUS;
TUTAHUPOBATh OPTaHU3ALNI0 COBMECTHOM paboTHI,
OIIpENIeNIATh CBOIO POJIb (C yUETOM IPEANOYTEHUH 1
BO3MOKHOCTEH BCEX YUACTHUKOB B3aMMOJICUCTBHS),
pacrpeneiarh 3a4a4d MEX 1y YIeHaMU KOMaH/bI,
y4acTBOBAaTh B IPYMIIOBBIX OpMax paboTHI
(oOcyxneHus, 0OMEH MHEHUSIMH, ""MO3TOBBIC
HITYpMBbI" U UHBIE);
MII 7 | 7) yMeHHe caMOCTOSITEJIbHO OLIEHWBATh M | YMEHHE  CaMOCTOSITeNbHO  oueHuBath U | [lo3HaBaTebHBbIE:
[IPUHUMATh  pELICHUs, OIpPEACISAIOINE | IPUHUMATh pelieHus, OIIpEIEIAIOIINE
CTpaTeruio  IMOBEIECHMUS, C  YYETOM | CTpPaTETHIO MOBEACHUS, C YUYETOM I'pakaaHCKuX | TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITENBHOM
Irpa’kJaHCKUX 51 HPaBCTBEHHBIX | U HPABCTBEHHBIX LICHHOCTEH; MH(pOPMAIMOHHO-TIO3HABATENILHOM JIEATETLHOCTH,
[ICHHOCTEH; BKJIKOYasi YMEHUE OPUEHTUPOBATHCS B PA3INYHBIX

HCTOYHUKAX MHPOPMAINH, KPUTUUECKH OLIEHUBATh U
MHTEPHPETUPOBATH HHPOPMALIUIO, TOIyYaeMYIO U3
pa3NUYHBIX HCTOYHUKOB




PerJ'IHTI/IBHLIe:

BBISIBJIATH MPOOJIEMBI ISl PEIICHUS B KM3HCHHBIX U
y4eOHBIX CUTyaIUsX;

(¢hopMUpOBaHHE HABBIKOB YYacTUS B Pa3JIMYHBIX

BHUJIAX JeSATEIBHOCTH, MO/ICITUPYFOLIHX
poheCCUOHATIBHYIO MTOJITOTOBKY
KoMMmyHHKaTHBHBIE:
MII 8 | 8) BiageHHE SI3BIKOBBIMU CPEICTBAMHU - | BIIAJICHUE SA3BIKOBBIMU CPEICTBAMU - YMEHHE
yYMEHHE SICHO, JIOTHYHO U TOYHO HM3JIarath | sCHO, JIOTHYHO W TOYHO HM3JIaraTh CBOK TOYKY | TOTOBHOCTB y4eOHOro COTpYAHUYECTBA c
CBOIO TOYKY 3pCHHA, HCIIOJIB30BATh | 3pC€HUA, HWCIIOJb30BATh aJICKBATHBIC A3BIKOBBIC | MPEIIOAABATCIIAMHA n CBCPCTHUKaAMU C uc-
aJIeKBAaTHBIC S3bIKOBBIC CPE/ICTBA,; CpencTBa; MOJIb30BaHHEM CIELHUATbHBIX CPEICTB U METOJOB
I[BI/IFaTeJIBHOﬁ AKTUBHOCTHU
MII9 | 9) BnaneHue HaBBIKAMHU IIO3HABATEIBHON | BIaJcHUE HaBBIKAMH no3HaBareNnbHOU | PeryjasiTuBHbIE:

pedraexcuu Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX TPOIECCOB,
WX PE3yJbTaTOB M OCHOBAHWH, TPaHMUII
CBOEr0 3HAHUSI W HE3HAHUs, HOBBIX
MO3HABATENIBHBIX 3a/lad M CPENCTB MX
JOCTHKCHHUSL.

pedekcum Kak OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUHA W MBICIUTEIBHBIX MPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAaHMIA

BJIAJIETh CIIOCOOAMHU CaMOKOHTPOJIS, CAMOMATHBALIH
U pedriekcuu;

OLICHUBATh
YCJIOBUSM.

COOTBETCTBUE pe3yJibTaTa LU H
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IIpeamerHble:

Ha ©0azoBoM ypoBHE TpeOOBaHHS K IpEIMETHBIM pe3ylbTaTaM OCBOCHHs 0a30BOro Kypca
JIOJKHBI OTPaXKaTh:

IIP 1) chopMuUpOBaHHOCTH MPENCTABICHUH O MECTe XUMHMHU B COBPEMEHHON Hay4dHOM
KapTUHE MHpa; MMOHMMaHHE pOJIM XUMHH B (OPMUPOBAHMM KpPYro3opa M (PYHKIHMOHAIbHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHUS IIPAKTUYCCKUX 3a/1a4;

I1P 2) BJIAICHUC OCHOBOIIOJAraromiuMu XUMHUYCCKUMU IMOHATHUAMU, TCOPUAMU, 3aKOHAMU 1
3aKOHOMCPHOCTAMU; YBECPCHHOC ITOJIb30BAHUC XUMHYECKOMN TepMHHOHOFI/ICﬁ u CHMBOHHKOﬁ;

I1P 3) BJIAICHUC OCHOBHBIMHU MCTOAAMU HAYYHOI'O IMO3HAHUS, WCIIOJIB3YEMbIMU B XUMUH:
Ha6J'IIO,Z[eHI/I€, OIMMCAHUC, H3MCPCHUC, OKCICPUMCHT, YMCHHUC 06pa6aTBIBaTB, O0OBICHATH
PE3YJbTAThI IPOBCACHHBIX ONBITOB W JCJIaTh BbIBOAbLI; TOTOBHOCTH U CIIOCOOHOCTD IIPUMCHATH
MCTOJbI MO3HAHUS ITPU PCHICHUHN MTPAKTUYCCKUX 3aa4;

[1P 4) chopmMupOoBaHHOCTH YMEHHUS JaBaTh KOJUYECTBEHHbIE OLIEHKU U MPOBOJIUTH PACUEThI
0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSIM;

[P 5) BnageHue mpaBwiIaMH TEXHUKHA O€30MACHOCTH MPH HCIOIH30BAHUM XHUMHYECKUX
BELIECTB;

I[P 6) cdhopmupoBaHHOCTH COOCTBEHHOW MO3WIMUA TIO OTHONIEHUIO K XHUMHYECKOM
uH(bOpMaIInK, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB,

[IP 7) nmns oOyuaromuxcs ¢ OTrPaHMYCHHBIMA BO3MOKHOCTSIMH 3JI0POBBSI OBJIAJICHHE
OCHOBHBIMHM JIOCTYITHBIMU METOJAAMHU HAYYHOI'O IIO3HAHUSI;

I[P 8) mmst ciemblXx W CIIA0OBUIANINX OOYYAIOIIMXCA OBJIAJIEHUE MpaBUJIaMHU 3aricH
XUMHYECKHX (OPMYyJ C HCHOIB30BAaHUEM pelbeHO-TOUCYHOH CHUCTeMbl OOo3HaueHuiu JI.
bpaiins.

Ha 6a30BoM ypoBHE TpeOoBaHMs K NMPEAMETHBIM pe3ysbTaTaM OCBOECHHUs 0Aa30BOTO Kypca
OMOJIOTUU TOJIKHBI OTPAXKATh!

ITP 1) chopMUpPOBAHHOCTH MPEJCTABICHHA O POJIM U MECTE OUOJOTMU B COBPEMEHHOM
Hay4YHON KapTHHE MHpPA; IOHMMaHHE poJM OHoJorMM B (HOPMUPOBAHMM KpYyrosopa u
(GYHKIIMOHAIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs TPaKTUUYECKUX 3a/1a4;

[P 2) BnameHue OCHOBOIOJATAIOIIMMHU TOHATHSMH M TPEICTABICHUSIMH O >KUBOM
MPUPOJIE, €€ YPOBHEBOW OpPraHM3aIlMU M SBOJIOIHH; YBEPEHHOE TOJb30BaHUE OMOIOTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKO;

[P 3) BiageHHe OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHHS, HCIOIB3YEMbIMH TIPH
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M OKOCHUCTEM: ONHCAHHE, H3MEPEHHUE,
MpOBEICHUE HAOJIOICHNI; BBISIBJICHUE M OIEHKAa aHTPOIOTCHHBIX H3MEHEHHUI B IIPUPO/JIC;

I[MP  4) cdopMUPOBaHHOCTH yMEHUH OOBSICHATH  pPE3yJbTAaThl  OMOJOTHYECKUX
9KCIIEPUMEHTOB, PEIIATh IEMEHTapHbIC OMOIOTHYECKUE 3a1a4H;

[P 5) chopmMHUpPOBaHHOCTh COOCTBEHHOH IO3UIMU IO OTHOIICHHIO K OHMOJOTHYECKOM
uH(popManny, moryyaeMoi n3 pa3HbIX UCTOYHUKOB, K TJI00JIBHBIM SKOJOTHYECKUM IpolieMam

11



U MYTSM UX PEIICHUS.
Ha 6a30BoM ypoBHe TpeOoBaHMs K MpPEAMETHBIM pe3yjbTaTaM OCBOCHHS 0a30BOTO Kypca

o01mIecTBO3HaHKE B MPO(eCCHu JOIHKHBI OTPaKaTh:

ITP 1) chopmupoBaHHOCTH 3HAHUW 00 OOIIECTBE KaK IEJIOCTHOW Pa3BUBAIOIICHUCS CHUCTEME B
€/IMHCTBE U B3aUMOJICHICTBUU €r0 OCHOBHBIX c(hep U MHCTUTYTOB;

1P 2) BnapeHne 6a30BbIM NOHSITUWHBIM alllapaToOM COLIMAIBHBIX HAYK;

I[P 3) BnageHwe yMEHUSMH BBISBISATH TMPUYMHHO-CIICACTBEHHBIC, (YHKIHOHAIBHBIC,
UepapXUUECKUe U IPYTUE CBS3U COLMAIBHBIX OOBEKTOB U MIPOLIECCOB;

[IP 4) cdopMupoBaHHOCTh MpPEACTaBICHH 00 OCHOBHBIX TEHIEHIUSAX W BO3MOXKHBIX
NEePCIEKTHBAX Pa3BUTHSI MEPOBOTO COOOIIECTBA B III00ATHHOM MUPE;

I[P 5) chopMUpOBAaHHOCTH TPEICTABICHUA O METOJAaX TMO3HAHUSA COIMAIBHBIX SIBICHUUA U
IIPOLIECCOB;

[IP 6) BnajgeHue YMEHHUSMHU TPUMEHSATH I[IOJyYCHHbIE 3HAHWS B ITOBCEAHEBHOW >KU3HU,
IIPOrHO3UPOBAThH MOCJIEICTBUS IPUHUMAEMbIX PELLICHUM;

[P 7) copmMupoBaHHOCTH HAaBHIKOB OIICHWBAHMS COLMAIbHON WH(MOpMAIMU, YMEHUH TOHWCKA
uHbOpMallMl B UCTOYHUKAX PA3IUYHOIO THUMA JJISl PEKOHCTPYKIMU HEAOCTAIOUINX 3BEHBEB C

OCIJIbIO OOBSICHEHHS U OLICHKHU pa3H006pa3HLIX SIBIICHUH U nponeccoB O6H.ICCTBCHH01"O Pa3BUTHA.

1) - yMeHHe IIIaHHUPOBATh U OCYIICCTBIISATH MPOSKTHYIO U HCCIIEIOBATEIBCKYIO ACSITEIBHOCTD;

2) - cHocOoOHOCTH MPE3EHTOBATh JOCTUTHYTHIC PE3YJIbTAThl, BKIIOYAs YMEHHE OIpPEICIATh
NPUOPUTETHI LIEJIEH ¢ y4eTOM LIEHHOCTEH 1 )KU3HEHHBIX IJIAHOB;

3) - caMOCTOSTENILHO PEaIn30BbIBATh, KOHTPOJIMPOBATH U OCYIIECTBIIATH KOPPEKIUIO CBOCH
NESATETLHOCTH Ha OCHOBE MPEABAPUTEIILHOTO IJIAHUPOBAHUS;

4) - cOCOOHOCTBH HMCIOJIB30BaTh JOCTYIHBIE PECYPChI VIS JTOCTHIKEHHS 1I€IICH; OCYIIECTBIIAT
BbIOOP KOHCTPYKTHUBHBIX CTPATErHil B TPYIHBIX CUTYaIUsX;

5) -mony4eHue npeacTaBieHUs 00 00IIe JOTMYSCKUX METOIaX U HAyYHBIX TOJX0/1aX;

6) - mosydeHue MpeaCTaBICHHSI O MPOIEAYPE 3allUThl HHAUBUIYATBHOTO MPOEKTA.
Oco6oe 3HaueHne nmpeaMeT umeeT npu popmupoBanuu 1 pazsutun OK u I1K:

OK 01. Beibupatb cioco0sI pemnienus 3agad npo(ecCuoHaNTbHON NesITeTbHOCTH,
IPUMEHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM.

OK 02. OcyuiecTBisITh MOUCK, aHATTU3 U UHTEPIPETALNIO HH(OPMALIUK, HEOOXOAUMOMN st
BBITTOJIHEHUS 33]1a4 TPOPECCUOHATFHOMN IEATEIbHOCTH.

OK 03. IInanupoBaTh M peann30BbIBATE COOCTBEHHOE MPOPECCHOHATBHOE U JMYHOCTHOE
pas3BUTHE.

OK 04. PaGoTraTh B KOJUIEKTUBE U KOMaHe, YPPEKTUBHO B3aMMOACHCTBOBAThH C KOJUIETAMH,
PYKOBOJCTBOM, KIIMEHTAMH
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OK 05. Ocy1iecTBisITh YCTHYIO ¥ TUCBbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJTAPCTBEHHOM SI3bIKE
C Y4€TOM OCOOCHHOCTEH COIMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. ITposBaATh IpaX AAHCKO-MATPUOTUYECKYIO MO3UIINIO0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBCACHHUEC HA OCHOBC TPpAAULIMOHHBIX O6HI€‘~I€J'IOBG‘I€CKI/IX HGHHOCTeﬁ

OK 07. ConeiicTBOBaTh COXpAaHEHHIO OKPYKAIOLIEH Cpe/Ibl, peCypcocOepeskeHHIO,
3 PEKTUBHO 1EHCTBOBAThH B UPE3BBIYANHBIX CUTYaLIUAX

OK 09. Mcnonb3oBaTh HHGOPMAITHOHHBIC TEXHOJIOTUH B MPOGECCUOHATBHOM IeATeILHOCTH.

OK 10. Tlomp3oBaTbcs mpodecCHOHATBPHONW JOKyMEHTAIllMed Ha ToCylapCTBEHHOM U
UHOCTPAHHOM SI3bIKE.

IIK 1.1. OcymecTBiaTh MOATOTOBKY M OOCITYy>XKHMBaHHE pabodero mecrta uisi paOoThl Ha
METAIIOPEKYIINX CTAHKAX Pa3IMYHOrO BUJIA U TUMA (CBEPIMIBHBIX, TOKAPHBIX, (PE3EPHBIX,

KOIIMPOBAJIbHBIX, HIIIOHOYHBIX U H_UII/I(i)OBaJ'II)HBIX)

KOHTpOJ'IB M OLICHKa PE3YJIbTAaTOB OCBOCHUA NIPEAMETA OCYIICCTBIACTCA MIPEIIOaaBaTCIEM

B Iponecce NnpoBCACHUA NPAKTHYCCKUX 3aH}ITI/II71, B (I)OpMe YCTHOI'O U IMHUCBMCHHOT'O OIIpOCa,

BBITIIOJIHCHUA CTYACHTAMH HWHIAUWBHUAYAJIBbHOI'O IIPOCKTA. TGKYIJ_[I/Iﬁ KOHTPOJIb HNPOBOAUTCA B

npejaenax yueOHOTO BPEMEHHM, Ha JII0O0OM W3 BUIOB YUEOHBIX 3aHATHH. DUKcanus pe3ybTaToB

TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH CTYACHTOB OCYIIECTBIIACTCA 110 NATHOAJIIBHOM CHCTEME.

HpOMe)Ky'TOLIHaH arrecranusa 110 yLIe6HOMy KypcCy «BBeneHue B CHELHAIbHOCTBY

npexycMoTpena B popme mudhepeHIIMPOBAHHOTO 3a4eTa.

CTpyKTypa 10NOJHUTEIBHOI0 Y4e0OHOr0 Kypca:

Nunexc HanmenoBanue O0BeM Bcero yueOHBIX 3aHITHIT
obpaszoBatenbHOll | Teopetndeckoe | JlabopaTtopHbie
Harpy3KH oOydJeHune Y IPAKTHYECKUE
3aHATHUA
AyILo1 | BBeaenue s 207 223 74
CIEeIUATBLHOCTD
OCHOBBI
JVK.01.01 | mpodeccnonampHOM 21 15 6
EATENLHOCTH
EcTrecTBenHnIe
JIVK.01.02 | AHOTHILIHERLE - 189 163 26
npodecCuoHaTbHON
EATENLHOCTH
JIVK.01,03 | O0mecTBosHanue B 53 43 10
npodeccun
OCHOBBI TTPOEKTHOM
JAYK.01.03 | nesrenbHOCTH/OCHOBBI 34 2 32
YepUCHUS
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2. Conep:xkanue yueOHOro Kypca «BeegeHue B cieniajibHOCTb)

JYK.01.01 OcHoBbI Tpo(hecCHOHATBEHOM NEeITETbHOCTH

Tema 1. 3nakomcTBO ¢ Mpogeccueii
HcTopus, stansl U NEpCreKTUBbl pa3BUTHs npodeccun «Oneparop CTAaHKOB C MPOrPAMMHBIM
ynpasieHuem». IIpodeccnorpamma mpodeccun.  XapakTepucTHka mpodecCHOHANTBHOM
nesitenbHOCTH. TpymoBast pyHKIHS onepaTopa CTAaHKOB € IPOTPaMMHBIM yTipaBiieHueM. Pabodast
cpena u mpaBwia Oe3onmacHocTH. OCHOBHBIC TOHATUSI O TUrMeHe Tpyna. Kiaccuduxanms
CTaHKOB TI0 BU/IaM U TUTIaM.

[IpakTyeckue 3aHATUA

1. PabGouas moxymeHTaIMs OTiepaTopa CTAHKOB C IPOTrPAMMHBIM YIIPaBICHUEM
2. O0630p mporpaMMHOTo obecredeHus CTaHKOB ¢ [TY
3. 3HAKOMCTBO C HHCTPYMEHTOM

JIYK.01.02 EcrecTBeHHbBIE JUCITUILIUHBI B MPO(HECCUOHATBHOM NS TEIbHOCTH
Bbuoaorus

BBenenue B 0011y10 0M0JI0THIO.
OOBexT n3ydeHus: 61onoruu — xusas npupoja. [IpusHaku KuBbIX Ooprann3MoB. MHoroo6pasue
JKUBBIX OPTraHHU3MOB. YPOBHEBas OpraHMW3alis >KMBON MPUPOABI M SBOMIONHUSA.  MeTossl
NO3HAHUS KHUBOM mpupoisl. OOmue 3akoHOMepHOCcTH Ouonoruu. Ilpeamer wu3ydeHus
oboOmraromiero kypca «buonorusy», nenu u 3aaadu Kypca. Poip Guonoruu B (GOpMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA W B IPAKTUYECKON NEATEIBHOCTH JIFOJICH.
3nauenue Ouonoruu npu ocBoeHnu npodeccuit CIIO u cnenmansHocTelt CIIO TexHHYECKOro
npoduis mpodeCCHOHATHFHOTO 00pa30BaHUsI.
1. Yyenmne o kjerke
1.1. Xumuyeckasi OpraHu3amus KJIeTKH.
Oprannyeckie U HEOPTaHUYECKHE BEIIECTBA KJIETKU M JKUBBIX OPraHU3MOB. benku, yrieBossl,
JIMIABI, HYyKJIEHHOBBIE KUCIIOTHI U MX POJIb B KIIETKE.
1.2. CtpoeHue u pyHKIUM KJIETKH.
[{uTonna3zMa u kietoyHast MeMOpana. OpraHou bl KIETKH.
Ilpakmuueckoe 3anamue: 1. CpaBHEHHE CTPOCHHs KJIETOK PAaCTEHUH, >KMUBOTHBIX, TPUOOB U
OakTepuil.
1.3 O0MmeH BelecTB U NMpeBpallleHNe JHEPTUH B KJIETKe.
buocunres Oenka. ABToTpodHBIE U reTepoTpodHble opranu3mMbl. @oTocuHTE3 U XEMOCHHTES.
KneTtku u ux pazHooOpaszue B MHOTOKJIETOYHOM OpraHU3ME.
1.4. lesieHue KJIeTKH.
Kvznennblii nukn kietku. Mutos. L{utokune3. Kinerka — snemeHTapHas KuMBas CUCTeMa U
OCHOBHAsl CTPYKTYPHO-(YHKIIMOHATbHAS €IMHHIIA BCEX KUBBIX OpraHu3MOB. VcTopust ydeHus o
kjeTke. OCHOBHBIE TOJIOKEHUS KIETOYHON TEOpHUH.
1.5. Pa3mHoKeHHe M HHANBHUIYAJIbHOE Pa3BUTHE OPraHU3MOB.
Opranusm — eauHoe 11e5oe. MHOrooOpasue opranu3MoB.
[TonoBoe u 6ecnionioe pazmHokeHue. Meito3. OOpa3oBaHKE MOJOBBIX KJIETOK U OTUIOAOTBOPEHUE.
OMOpHOHANBHBIM 3Tanm  OHTOreHe3a. (OCHOBHBIE CTaguM AMOPHOHAIBHOTO  Pa3BUTHAL
Opranorenes. [locramOpuonansHoe pazButue. CXOICTBO 3apOJbllIel NMPEACTaBUTENEH pa3HbIX
TPYTIT TTO3BOHOYHBIX KaK CBHETEIHCTBO UX ABOJIOIMOHHOTO POACTBA. [IpUYMHBI HApYIICHUH B
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pa3BUTUM OpraHu3MoB. VHouBuAyanbHOE pa3BUTHE 4YEIOBEKAa. PenpomyKTHBHOE 310POBBE.
[TocmencTBust BAMSHMS AJIKOTOJIsl, HHKOTHHA, HAPKOTHUYECKUX BELIECTB, 3arPSA3HEHUS CPEbl Ha
pa3BHTHE YEIIOBEKA.
2. OCHOBBI TeHETHKH U CeJIeKIHH.
2.1. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH.
I'eHeTnka — Hayka O 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTM M H3MEHUYMBOCTH OPIraHU3MOB.
I".MeHzenb — 0CHOBOIIOJIO)KHUK I€HETUKU. | eHeThueckast TEepMUHOJIOTUS U CHMBOJIMKA.
3aKoHBl TEHETHKH, YycraHoBieHHble [. Menngenem. MoHorubpuaHoe u  AUTHOPHIHOE
CKpelMBaHue. XpOMOCOMHAs TEOpHsl HACJIEACTBEHHOCTH. B3ammopencTtBue reHoB. ['eHeTnka
noja. ClEIIeHHOE C T10JIOM HacleJOBaHWE. 3HAUE€HUE TEHETUKU Uil MEIULMHBIL.
HacnenctBennsie 60s1€3HN Y4€I0BEKa, MX MPHYUHBI M MPO(DUIAKTHKA.
2.2. 3aKOHOMEPHOCTH U3MEHYMBOCTH
HacnenctBenHast uiay reHOTUNMYECKast ©3MEHYMBOCTh. MoaudukannoHHas H3MEHUYUBOCTb.
2.3. OCHOBBI CeJIeKIHMH.
['enetnka — TeopeTuyeckas ocHOBa cesieKIMH. OJOMAallHUBAaHUE KUBOTHBIX W BbIpAlMBaHUE
KyJbTYPHBIX PacT€HHH — HadaJbHbIC dTambl ceinekuuu. Yduenwe H.M. BaBuimoBa o mentpax
MHOT000pa3usi M MPOUCXOXKIACHUSI KYJIbTYpPHBIX pacTeHHil. OCHOBHBIE METOJIbl CEJIEKLUU:
ruOpuUIM3aIisl U HCKYyCCTBEHHBIM OTOOp. OCHOBHBIE IOCTIDKCHHMSI COBPEMEHHOW CEJICKIUU
KyJIbTYPHBIX PAcCTEHHM, JOMAIIHUX J>KUBOTHBIX M MHUKPOOPraHM3MOB. buotexnosorus, ee
JOCTHKEHUS U NIEPCIIEKTUBBI Pa3BUTHS.
3. IIpoucxo:kaeHue U pa3BUTHE KU3HU HA 3eMJie. JBOJIIOIHOHHOE YUeHHe.
3.1 DBoOIIOLINOHHOE YYeHHUE.
Hcropusi pa3BuThs SBOMIONMOHHBIX uueh. 3HadyeHnue pador K. Jlmanes, XX.b. Jlamapka B
pPasBUTHM 3BOJIIOLMOHHBIX HJeH B Ouonoruu.  OBoatonuoHHoe ydeHue Y. JlapBuHa.
EcrectBenHbiii oTOOp. Ponb 3BOMIOIMOHHOTO Y4yeHHS B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAy4yHOW KapTuHbl Mmupa. Konuenmus Buga, ero kpurepuu. llomymaumsa —
CTPYKTypHasl €IMHUIA BUJA U dBOIIOLUH. J[BIKyIMe cuiibl 3Boatouu. CUHTEeTHYECKas: TEOpuUs
sBoronMu. MukposBomonus. CoBpeMeHHble mpeacTaBieHuss o BugooOpasoBanun (C.C.
YersepukoB, M.U. [lImansraysen). JlokazarenbcTBa 3Boonuu. CoxpaHeHHe OMOJIOTHYECKOTO
MHOrooOpa3usi Kak OCHOBBI yCTOHUMBOCTH Ouocepsl M NPOrpEeCCHBHOTO €€ Pa3BUTHA.
[Ipyunubl  BeiMMpaHuss BuJoB. (OCHOBHBIE HampaBiICHUS 3BOJIOLMOHHOIO Iporpecca.
buonoruueckunii mporpecc 1 OMOJIOTHYECKUIN perpecc.
Ilpakmuueckue 3anamus: Onucanue ocoder Buaa mo MophoIornuecKkoMy KpUTEPHIO.
3.2. IlpoucxokaeHue U pa3BuTHeE *KU3HU HA 3eMie.
'unoTe3bl MpoUCXOKAEHUS KU3HU. V3yueHue OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHHS,
pa3BUTUSL M CYIIECTBOBaHMS XU3HM Ha 3emie. MHoroobpasue >XKMBOIO MHpa Ha 3emje U
coBpeMeHHasi ero opranmzauus. KpaTkas wucTtopuss pa3BUTHS OPraHUYECKOTO MHpa.
VYcnoxHeHNe )KUBbIX OPraHU3MOB Ha 3eMJie B IIPOIIECCE IBOIOIHH.
4. TlpouncxoxkaeHHe Ye0BeKa.
4.1 TIpoucxo:kaeHue Yea0BeKa.

JlokazaTenbecTBa poJACTBA YETI0BEKA C MIEKOMUTAOIIUMH )KUBOTHBIMH. DBOJIIOLUS

yesioBeKa. ENMHCTBO MPOMCXO0KAEHUS YEJI0BEUECKUX pPac.

Xumus
BBenenue
Haquble METOABI MMO3HAHHUA BCUHICCTB MU XUMHUUYCCKHUX HBHGHHﬁ. POJIB BKCHepI/IMeHTa nu
TGOpI/II/I B XHUMHUH. MOI[GJII/IpOBaHI/Ie XUMHNYCCKUX HpOLIeCCOB. 3Ha‘IeHI/I€ XUMHUHU HpI/I OCBOCHHUU

15



npodeccuit CIIO u cnenmansHocTeit CIIO TexHmueckoro mnpodwist npodeccCHOHaTEHOTO
oOpazoBaHwUsl.

1. O0masi 1 HeopraHm4vecKasi XuMHus

1.1. OcHOBHBIE MOHATHA H 3aKOHLI XUMHH

OcHoBHbIe moOHATHS XuMuU. BemectBo. Atom. Mosnekyna. XUMHUYECKUA 3JIEMEHT.
Annorponusi. IIpocTeie W crnokHble BellecTBa. KadyeCTBEHHBIM M KOJWYECTBEHHBIM COCTaB
BeIIeCTB. XUMHUYECKHE 3HAKH M (HopMyJibl. OTHOCHTENIbHBIE aTOMHAs M MOJICKYJIIpHAs MacChl.
KonuuectBo BemiectBa. OCHOBHBIE 3aKOHBI XUMHUU. CTEXHMOMETpPUS. 3aKOH COXPAHEHHS] MacChl
BEIIIECTB. 3aKOH MOCTOSAHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH ABOrajpo u
CJIEJCTBUS U3 HEro. PacueTHble 3a/1aud HA HAXOXKJIEHUE OTHOCUTEIbHOM MOJIEKYJISIPHOW MAacChl,
OnpeJIeJICHUE MAaCCOBOM 1011 XUMHUYECKHUX 3JIEMEHTOB B CII0KHOM BELIECTBE.
Jemoncmpayuu: Mojenn aTtoMOB XMMHYECKUX 3JEMEHTOB. Mojienu MOJIeKyJl MNpPOCThIX M
CIOXHBIX BemecTB (mapocrepxkHeBble U Ctrioapra—Dbpurneba). Kommeknus mnpocTeix u
CIIOXKHBIX BellecTB. HekoTopslie BemiecTBa KoiudecTBOoM 1 Moiab. Mojaenb MOJSIpHOTO oObemMa
ra3oB. Amtorponus ¢pocdopa, KHCIOpoAa, OJIOBA.
Ilpaxkmuueckoe 3anamue: Penienue 3a71a4 Ha 3aKOHbI XUMUHU.

1.2. llepnoanuecknii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHX
sjaemeHTOoB JI. U. MenaeneeBa u CTpoeHHe aTOMA

[lepuomnueckuit 3akon JI. W. MengeneeBa. Ortkpeitue JI. W. MengeneeBsim
[Tepuonnueckoro 3akonHa. Ilepumommueckmii 3akoH B ¢opmynupoBke [[. W. Menneneena.
[lepuoanueckass TabnuIla XMMHUYECKUX DIEMEHTOB —  Trpaduyeckoe oToOpakeHue
nepuoAnYecKoro 3akoHa. CTpyKkTypa NepuoAnYecKOil TaOnuibl: nepruoibl (Maible U OOJbIINE),
rpynmsl (raaBHas u modbouyHas). Ctpoenue atoma u [lepuoanueckuii 3akon [[. 1. Menneneena.
ATOM — cnokHas yacTuia. Sapo (IpoTOHBI U HEUTPOHBI) U DJIEKTPOHHAs 00070YKa. M30TOMBLI.
CrpoeHue 5SIEKTPOHHBIX O0OJOYEK AaTOMOB JJIEMEHTOB MaJblX MepuonoB. OcobeHHOCTH
CTPOCHHUSI DIIEKTPOHHBIX O00O0JI0OYEK aTOMOB 3JIEMEHTOB OOJBIIMX MNEPUOJOB (IMEPEXOaHBIX
snemeHToB). llonste 00 opOutansax. s-, p- U d-opOuTanmu. DJIEKTPOHHBIE KOH(UTyparuu
aTOMOB XHMHMYEeCKUX »JieMeHTOB. CoBpeMmeHHas ¢opmynaupoBka [leproanyeckoro 3akoHa.
3nauenue [lepuonnyeckoro 3akona u Ilepnonnueckoit cucremel xumuueckux snemenTos 1. M.
MenieneeBa /Ui pa3BUTUS HAYKU U IOHUMAHUS XUMUYECKOM KAPTUHBI MUPA.
Jemoncmpayuu: Paznuunsie Gopmel [leproaudeckoit cuctemsl xuMuueckux snemenTos [, U.
MenneneeBa. [luHamudeckue TaOmuIbl a1 MojenupoBaHus Ileproandeckoil CHUCTEMBI.
DnexTpu3anus TeJl U UX B3aUMOJECHCTBHE.
Jlabopamopnutii onstm: MonenupoBanue noctpoeHus [lepuoandeckoil TaOIHUIBI XUMHYECKUX
AJIEMEHTOB.

1.3. CTpoenne BemecTBa

HNonnas xumudeckas cBa3b. KaTHOHBI, WX 00pa3oBaHHWE W3 aTOMOB B pe3yJbTaTe
mpolecca OKHUCIEHHA. AHMOHBL, HMX 00pa3oBaHHME M3 aTOMOB B pe3yJibTaTe Ipolecca
BOCCTaHOBJIEHMs. VOHHas CBsI3b Kak CBA3b MeEXJAy KaTHOHAMM M aHHOHAMU 3a CueT
IEKTPOCTaTUYECKOTO MpUTsDKeHusa. Kiaccudukaiuss MOHOB: MO COCTaBy, 3HAKy 3apsja,
HAJIMYUIO TUIApAaTHON oOonouku. MoHHbIe KpucTamnudeckue pemeTkd. CBONCTBA BEIIECTB C
MOHHBIM THIIOM KpHUCTaNIM4ecKo perieTku. KoBaslleHTHass XuUMHUYecKas CBS3b. MexaHH3M
o0Opa3oBaHus KOBaJICHTHOM CBSI3U (oOMeHHBIH u JIOHOPHO-aKIENTOPHBIN).
DNEeKTPOOTPULIATENbHOCTh. KoOBalleHTHbIE TOJNSpHAas | HemodspHas cBs3u. KpaTHocTh
KOBaJCHTHOM CBsi3u. MOIEKyJsIpHbIE W aTOMHBIE KpHcTajuinyeckue pemietku. (CBoicTBa
BEILECTB C MOJIEKYJSIPHBIMM U aTOMHBIMM KPUCTAUIMYECKHUMH pelieTkaMu. Merauueckas

CBs3b. MeTammnueckas KpUCTAJUIMYCCKAsA PCIICTKA W MCTAJUIMYCCKAA XHUMHUUYCCKAsd CBA3b.
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®u3nyecKnue CBOMCTBA METAJUIOB. ATrperaTHble COCTOSHHMSI BEUIECTB U BOJOPOJHAS CBS3b.
TBepnoe, xuakoe u razoo0pa3Hoe cCOCTOSHHSA BemlecTB. Ilepexon BemecTBa M3 OJHOTO
arperaTHoro COCTosiHHsS B Apyroe. BomopoaHas cBsi3b. Uucteie BemiecTBa U cMecH. [lonsarue o
cMecH BellecTB. ['oMoreHHble U rereporenHsie cmecu. CoctaB cMmeceil: oObeMHasi U MaccoBast
JIOJI1 KOMIIOHEHTOB CMECH, MaccoBas noisi npuMmecend. JlucmepcHble cuctemsbl. I[loHsitue o
mucrepcHoit cucreme. Jlucnepcras dasza u nucnepcuonHas cpeaa. Knaccudukanus qucnepcHbIx
cucreM. [loHsITHE O KOJJIOMIHBIX CHCTEMaX.
Jlemoncmpayuu: Mopaenb KpUCTAILTUIECKON pENIeTKH XJIopuaa HaTpus. OOpasibl MUHEPATIOB C
MOHHOW KPUCTAJUIMYECKOW PEIIETKOM: KalbluTa, rajura. Moaenn KpUCTAUIMYECKUX PEIIETOK
«cyxoro npaa» (wim hona), anmasa, rpadura (wim kBapua). [Ipubopsl Ha KUAKUX KpUCTAILIAX.
OO6pa3iibl pa3aIu4HbIX JUCIEPCHBIX CUCTEM: AMYJIbCHM, CYCIIEH3UMH, a3p0o30Jiel, rejaeil u 30JeH.
Koarynsimus. Cunepesuc. Ipdext Tunmans.
Jlabopamopnuie onvimoi: IIpuroroBneHue cycrneH3uu KapOoHaTa Kaiubius B Boje. [lomyuenue
AMYJIBCUU MOTOPHOr0 Macia. O3HaKOMIIEHHE CO CBOMCTBAMU JTUCIEPCHBIX CUCTEM.
1.4. Bona. PacTBOpBI. DJIEKTPOTUTHYECKAS TUCCOLAALHSA

Boma. PactBopel. PactBopenue. Boma kak pactBoputTenb. PacTBOpMMOCTH BEILIECTB.
HacpliieHHble, HEHACBIILIEHHBIE, MEPECHIILIEHHbIE PACcTBOPBL. 3aBUCHMOCTb PAacTBOPUMOCTHU
ra3oB, JKUJAKOCTEH M TBEpAbIX BEUIECTB OT pa3IMuHbIX (QakTopoB. MaccoBass [ois
PacTBOPEHHOT'0 BEILECTBA. DJIEKTPOIUTHYECKAs TUCCOLMALUSA. DICKTPOIUTHI U HEIJIEKTPOUTHI.
OJNIeKTpOoNUTHYECKass Jauccounanus. MexaHu3Mbl 3JIEKTPOJIMTHYECKOM JUCCOLMAlUU IS
BEILECTB C Pa3JIMYHbIMU TUIIAMU XUMHUYECKOU CBA3U. ['MapaTupoBaHHbIE U HETUIPATUPOBAHHbBIE
nonbl. CrTeneHb >JIEKTPOIUTHYECKON auccouuanuu. CuipHble M cial0ble AJIEKTPOJIUTHL
OCHOBHBIE TIOJIOKEHUS TEOPUHU ITEKTPOJIUTUYECKON Aucconuanuu. Kuciorsl, OCHOBaHMS U COJU
KAK DJIEKTPOJIUTHL.
Jlemoncmpayuu: PactBopuMocTh BemiecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHHS
BO/IbI. PacTBOpeHHe B BOJIe CEpHOM KUCIOTHI U cojel aMMoHwusl. OOpa3ibl KPUCTAUIOTHIPATOB.
N3roroBienune runcoBoil nopsi3ku. VcnbiTaHue pacTBOPOB JEKTPOIIUTOB U HEIJIEKTPOJIUTOB Ha
MpeAMET AMCCOLMALUUA. 3aBUCHUMOCTb CTENEHHM SJIEKTPOJIMTHUYECKOM AMCCOLUMALMHU YKCYCHOM
KHUCTIOTHI OT pa30aBieHusi pacTBopa. JIBM)KEHHE OKPAIIEHHBIX MOHOB B DIIEKTPUYECKOM IIOJIE.
[TpurotoBneHme KECTKON BOJBI  YCTpaHEHHE €€ jkeCTKOCTH. MonuTel. OOpasibl MUHEPATBHBIX
BOJ1 Pa3JIMYHOI0 Ha3HAYEHUSI.
Ilpakmuueckoe 3anamue: 1IpUroTOBIICHME pacTBOpa 3aJaHHOM KOHIIEHTpauuu. Peakuun
MOHHOTO OOMEHa.

1.5. Knaccudukanus HeopraHu4ecKuX cOeIMHeHNH U UX cBOlicTBa
Kucnotsl 1 ux cBoiictBa. KHCIOTBI KaK 3J€KTPOJINTHI, UX KIACCUPUKALMS 10 pa3IuYHbIM
npU3HaKaM. XMMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUHU DIEKTPOIUTHUECKON AMCCOLMAIUH.
Oco0eHHOCTH B3aMMOEHCTBHSI KOHLIEHTPUPOBAHHON CEpHON M a30THOM KUCIIOT ¢ METaJlJaMH.
OcHOBHBIE CcHOCOOBI TOMy4YeHHs KUCIOTHl. OcHOBaHMA W MX cBOHCTBa. OCHOBaHUS Kak
AIIEKTPOJIUTBL, MX KIacCUUKAIMS [0 pa3IMYHbIM IpHU3HAKaM. XHMHYECKHE CBOMCTBa
OCHOBaHUM B CBETE TEOPUU DJIEKTPOJUTHUECKON AMcconUanyy. Pa3nokeHne HepacTBOPUMBIX B
BOJIe OcHOBaHUH. OCHOBHBIE CIIOCOOBI MoyyeHHus ocHoBaHMU. Conu U ux cBoicTBa. Cosn Kak
aneKkTposnTel. ConM cpefHHe, KHUCIBIE U OCHOBHBIE. XMMHUYECKHE CBOWCTBA COJIEH B CBETE
TEOPHH DIIEKTPOIUTHYECKON muccornuanuu. CrocoObl momydeHus conedd. [uuapomnus comeil.
Oxcunpl u ux cBoictBa. Coneobpasymoomue u HecojeoOpasyromme OKCHIbl. OCHOBHBIE,
aM(pOTepHbIE U KHUCIOTHBIE OKCHUJbl. 3aBUCUMOCTh XapaKTepa OKCHJA OT CTEHEHH OKHCICHHS

00pasymoIiero ero MeTawia. XuMAYECKHE CBOMCTBAa OKCUAOB. [loyueHne okcuos.
Hemoncmpayuu: B3auMoneicTBue a30THOM M KOHLEHTPUPOBAHHOW CEPHOM KHCIOT C
metauilamMu. ['openue ¢docdopa u pacTBopeHHE TpOAyKTa TOpeHuss B Boxae. llomydenue u
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cBoricTBa ampoTepHoro ruapokcuaa. Heobparumelii ruaponus kapouaa kampius. OOpaTuMbli
TUAPOIN3 COJIEU PA3IMYHOrO THUIA.

Jlabopamopusie onwvimoui: VicnbiTaHue pPacTBOPOB KHUCJIOT HHAMKaTopaMu. B3anmopeiicTBue
METaJUIOB C KHUCJIOTaMH. B3anmojeicTBHE KHUCIOT C OKCHAAMHM MeTauioB. B3ammopeiicTBue
KHCJIOT ¢ OCHOBaHUAMH. B3aumopeiicTBue KUCIOT ¢ coisiMU. VcnbiTaHne pacTBOpPOB LieIoue
MHIUKaTopamu. B3aumoneiicTBue menoudeit ¢ consimu. Pazioxenue HepacTBOPUMBIX OCHOBAHUM.
Bzaumopeiicteue conent ¢ metauiamu. Bzaumozaencteue coneut aApyr ¢ apyrom. ['maponus coneit
pa3IMYHOro THUMA.

1.6. XumMn4yeckue peakiuu

Krnaccudukanus XuMHUYeCKHX peakiuil. Peakium coequHeHusl, pa3aoKeHus, 3aMEIICHHUS,
oomena. Karamutuueckue peakuuu. OOpatuMble W HeoOpaTUMble peaknuu. [ OMOTreHHBIE U
TeTepPOreHHbIC PEeaKIMU. DK30TEPMUYECKHE W PHIOTEpMUYEecKHe peakiuu. TernoBoil 3¢ddexr
XUMHYECKUX peakuui. Tepmoxumuueckue ypaBHEHHsS. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkuuu. Crenenpb okuciaeHus. OKUCIUTENb U BOCCTAHOBJIEHHE. BOCCTaHOBUTEND M OKUCIIEHHUE.
Meton ~ anmekTpoHHOro — OamaHca i COCTaBJIEHUS. ~ ypaBHEHUM  OKHUCJIHUTEIBHO-
BOCCTAHOBUTENbHBIX peakuuil. CkopocTh xumuueckux peakuuil. Ilonstue o ckopoctu
XUMHUYECKHUX peakluid. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKHX PEaKUUi OT pa3IudHbIX (aKTOPOB:
IPUPOABl  PEATHPYIONIMX  BEIIECTB, WX KOHUEHTPAMH, TEMIIEpaTypbl, IOBEPXHOCTH
CONPUKOCHOBEHMSI M UCHOJIb30BaHUS KaTanu3aTopoB. OOpaTUMOCTh XUMHUYECKUX PpPEaKLIMM.
OOpatuMble 1 HEOOpaTUMBbIE peakUU. XUMUYECKOE PaBHOBECUE U CIIOCOOBI €r0 CMEIIEHUS.
Hemoncmpayuu: Ilpumepsl HeOOPATUMBIX peaKLUi, HAYIIUX ¢ 00pa30BaHUEM OCaJIKa, Ia3a UK
BOJIbI. 3aBUCUMOCTb CKOPOCTH PEAKLUHU OT IIPUPOJBI PEarnpyOIUX BelecTB. B3aumonencraue
pPAcTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMHU THOCYJb(haTa HATPUs Pa3IMYHON KOHLEHTpALUU U
TeMneparypbl. Mozenp KUISIIEro cjia0sA. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM peakuuu OT
IPUCYTCTBUS KaTajlM3aTopa Ha IPUMEPE pa3JIOKEHUS IEPOKCUIA BOAOPOAA C IIOMOIIBIO
JUOKCHJIa Maprasia u karauassl. Mogens siekrponusepa. MoJenb 3JIEKTPOIUM3HON BaHHBI IS
MOJIyYeHUS alTFOMUHUS. MOJeNIb KOJIOHHBI CUHTE3a aMMHUAKa.
Jlabopamopnuie onvimobi: Peakuns 3aMelIeHUs] MEU JKEJIE30M B paCTBOPE MEIHOIO KyIopoca.
Peakuuu, wungymume c oOpa3oBaHMEM oOcajka, Tra3a MWJIM BOJbL. 3aBHUCHUMOCTb CKOPOCTH
B3aMMOJEHCTBUS COJSHOM KHCIOTBI C METalllaMd OT MX HIPUPOJIBI. 3aBUCUMOCTb CKOPOCTHU
B3aUMOJICHCTBUSL IIMHKA C COJISTHOM KHCJIOTOM OT €€ KOHIICHTpalMH. 3aBUCUMOCTh CKOPOCTHU
B3aumozeiicTBus okcuaa menu (I1) ¢ cepHoll KUCIOTOM OT TEMIIEpaTypBhl.
Ilpakmuueckoe 3anamue: Permienue 3a1a4 Ha CKOPOCTb XUMUYECKUX PEAKIUN

1.7. MeTaJu1bl M HeMeTaJLIbI

Metamnbel. OcoOEHHOCTH CTpPOEHUS aTOMOB U KpHUCTAUIOB. (DPU3MYECKUE CBOWCTBA
MetaioB. Krnaccudukanuss MeTaqsioB MO pa3jiMYHbIM MpHU3HAKaM. XHUMHUYECKHE CBONCTBA
METAJUIOB. JICKTPOXUMUYECKHH psAJl HampspKeHWH MeTauioB. Mertamnorepmus. OOmue
crnocoObl  moiyuyeHuss — MmetayuioB.  [lomstue o mertamnyprud.  [lupomerammyprus,
TUAPOMETAJUTYPIUsl U djekTpoMmeTtanyprusi. CruiaBel uyepHble M 1BeTHblE. [IpuMeHeHue
meTtaioB. Hemeramnsl. OCOOEHHOCTH CTPOCHHUs aTOMOB. HemeTannsl — MpoCThIe BEIIeCcTBa.
3aBUCUMOCTh CBOMCTB TajJOr€HOB OT MX TIOJIO)KEHUS B MEPUOJAMYECKOM CHCTEME.
OKHCIHUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS
B Sy dIEKTpoOoTpulaTenbHOCTH. [I[puMeHeHre HeMeTaJlIoB.
Jemoncmpayuu: Komnexkiuss MeTaioB. B3anMmoeiicTBie METAIIIOB ¢ HEMeTallaMu (3KeJesa,
[IMHKA ¥ QJTIOMUHUS C CEPOM, aTIOMUHHMS C HOJO0M, CYPbMBI C XJIOPOM, TOPEHHUE JKeJIe3a B XJIOPeE).
[I'openue meramioB. Amomunorepmusi. Kosiekius HemeramwioB. ['opeHne HeMeTamuioB (cephl,
docdopa, yriis). BelTecHeHHE MEHEe AaKTHBHBIX TalIOTEHOB W3 PACTBOPOB WX COJeH Oolee

18



AKTHUBHBIMHM TajioreHaMd. MoJieib MPOMBINIJICHHON YCTAaHOBKH ISl TPOW3BOJCTBA CEPHOMU
KHCIIOTBI. Monenbs meun il o0kura u3BecTHsKa. KoJulekuuu TpoayKIMid CHUIMKATHON
MIPOMBINIUICHHOCTH (cTekia, dhapdopa, dhasHca, IeMEeHTa pa3IMYHbIX MApOK U Ap.).
Jlabopamopnuie onvimol: 3akanka U OTIMycK cTaiu. O3HAKOMJICHHE CO CTPYKTypaMH Ceporo u
Oenoro uyryHa. PacnoznaBanue pyJ sxenesa.

Ilpakmuueckue 3anamusa: Ilomydyenue, coOupaHue U pacro3HaBaHuEe ra3oB. PemieHue
HKCIIEPUMEHTAIBHBIX 3a/1a4.

2. Opranuyeckasi XumMust

2.1. OcHOBHBIC IOHATHS OPrAaHNYECKOW XMMHUH M TEOPHs CTPOCHHSA
OpPraHuYecKUX COeAMHEHHU I

[Ipenmer opranumdeckol xumuu. [IpupojHBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue BemecrBa. (CpaBHEHHE OpPraHMYECKHX BEIIECTB C  HEOPraHWMYECKHMH.
BanentHocTs. XMMHUYECKOE CTPOEHHE KaK IOPSINOK COCIAMHEHUS aTOMOB B MOJIEKYJIBI IIO
BaJICHTHOCTU. Teopusi cTpoeHusi opraHuyeckux coeauHeHuid A. M. byrtaepoa. OcCHOBHbIE
HOJIOKEHUS TEOPUH XUMHUYECKOro crpoeHus. Mzomepus u usomepbl. XuMudeckue (GopMysisl U
MOJEJIM MOJIEKY]l B opraHuyeckod xumuu. Kiaccupukanuss OpraHMYecKMX BELIECTB.
Knaccugukanus BemecTs no CTPOCHUIO YIJIEPOAHOTO CKEJeTa U HAIMYUIO (PYHKIHMOHAIBHBIX
rpyni. ['omonoru u romonorus. Hayana nomenknatypsl IUPAC. Knaccudukanus peaknuii B
opraHvueckoyd xumuu. Peakuum npucoenuHeHus (TUAPUPOBAHMSA, TaJOT€HUPOBAHUS,
TUPOrajoreHUpOBaHMs, THJIpATaLIH). Peakuun OTILEIUICHHUS (eruapupoBaHus,
JIeTUAPOTaIOTeHUPOBAHNUS, Ieruaparanun). Peakunu 3amemenus. Peakiuu nzomepuzanum.
Hemoncmpayuu: Monenu MOJEKYJ TOMOJIOIOB U H30MEPOB OPraHUYECKUX COCAUHECHUM.
KauecTBeHHOE 00OHapykeHUE Yyriepona, BOJOpOAA M XJIOpa B MOJIEKYJAX OPraHUYeCKUX
COCIMHEHUM.
Jlabopamopubwtit onsim: I3roToBieHre MOEIIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

2.2. YrieBoaopoabl M MX NPUPOAHbIE HCTOYHUKH

AnkaHbpl. AJIKaHbl: TOMOJOTMYECKMH psAJ, H30MEpHs U HOMEHKJATypa aJKaHOB.
XUMHUECKHEe CBOWCTBA alKaHOB (MeTaHa, O3TaHa): TOpPEHME, 3aMeIlleHUe, pa3lIoKEeHue,
neruapupoBanue. [IpuMeHeHne alkaHOB Ha OCHOBE CBOMCTB. AJIKEHbI. DTHIIEH, €ro MOJyYeHHe
(IeruapupoBaHUEM 3TaHa, IeNoJIMMepH3altell oauITHIeHa). ['oMoornyeckuii psiji, u3omepus,
HOMEHKJIaTypa ajJKeHOB. XMMHMUYECKHE CBOMCTBA ITWJIEHA: I'OPEHHME, Kaue€CTBEHHBbIE pEaKlnU
(obecuBeunBaHue OpOMHOM BOJABI W pacTBOpa IM€pMaHraHaTa Kajus), TuapaTanus,
nonumepusanus. IIpumeHeHne stuneHa Ha OcHOBe CBOWCTB. /lueHwl u kayuyku. [lonstue o
JMEeHaX KaK yrieBOAOpoAax € AByMs ABOWHBIMH CBs3IMU. CONpsKEHHbIE AUEHBI. XUMHUUYECKHE
cBoiicTBa OyTraaueHa-1,3 u m3ompeHa: oOeclBeynBaHHEe OpPOMHON BOABI M MOJUMEpH3ALMs B
Kaydykd. HatypanbHblil M cHHTETHYECKHME KayuyKd. Pe3nna. AnkuHbl. AnieTuieH. XUMHUYeCcKue
CBOICTBa  alleTWJIEHA: TOpeHue, O0eclBEYMBAHWE OpOMHOM  BOJBI, NIPUCOEAMHEHUN
XJIOpOBOZIOpOJa M ruaparanus. IIpumeneHnue aneruiieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
u3oMepHs ¢ ankagueHaMmu. Apensl. benszon. XuMudeckue cBoiicTBa OeH3051a: TOPEHUE, PEAKIIUU
3aMelleHusl (raJloreHupoBaHue, HUTpoBaHue). [IprMeHeHHe OeH3071a Ha OCHOBE CBOWCTB.
IIpupoaHbIE MCTOYHUKM YIVIEBOAOPOIAOB. IIpupoaHsblii ras3: cocraB, NPUMEHEHHE B KayeCTBE
torunBa. Hed . CocraB u nepepadbotka Hedtu. [leperonka nedpru. HeprenmpoaykTsr.
Jemoncmpayuu: I'opeHue MeTaHa, STwieHa, aueTwieHa. OTHOLIEHME MeTaHa, 3TUIICHA,
areTnieHa U OeH30J1a K pacTBOpaM IepMaHraHara Kaiaus 1 OpoMHoil Boae. Ilonydenue sTunena
peakuuen neruapaTalMy 3TaHONA, aleTH/IeHa — THAPOIM30M KapOuja Kaimblus. PasnoxeHue
KaydyKa IIpU HarpeBaHMUHU, UCTIBITAHNE IPOAYKTOB pa3okKeHUs Ha HenpeaeabHocTh. Komiekuus
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oOpa3uoB Heptu u HedprenpoaykroB. Komiekmus «KameHHblli yroap ©u NOpoayKuus
KOKCOXMMHUYECKOTO MPOU3BOICTBAY.

Jlabopamopusie onvimoi: O3HAKOMIJICHHE C KOJUICKIIMEH 0Opa3loB HE()TH M TPOAYKTOB €€
nepepaboTku. O3HaKOMJICHHE ¢ KOJIEKIMEH KaydyKOB U 00pa3liaMy U3/ U3 PE3UHBI.
Ilpakmuueckoe 3anamue: llonydeHue >TUiIEHA U U3y4YeHUE €ro CBOMCTB. CTPYKTypHbIE
dbopMyIIbl OpraHMYECKHX BEIIECTB, H30MEPHI U TOMOJOTH. [ eHeTHYecKass B3aUMOCBSI3b MEXKIY
OCHOBHBIMHM KJIaCCaMH YTJI€BOJI0POJIOB.

2.3. Kucaopoacoaepskamme OpraHndeckue coeInHeHHus

Cnuptel. [lonyuyenue »sTaHona OpoXEHHMEM TJIIOKO3bl M THUJpaTalded dSTUIICHA.
[MunpoxcunpHas rpymnma kak GyHKIHoOHaIbHas. [IoHsATHE O TIPEeNeTbHBIX OJJHOATOMHBIX CIIUPTAaX.
XUMHYECKHE CBOMCTBA JTaHOJA: B3aMMOJEHCTBHE C HaTpueM, OOpa3oBaHUE IMPOCTBIX U
CIOXHBIX A(QUPOB, OKHCICHHE B anpaerua. [IpuMeHeHHe »TaHOJIa HA OCHOBE CBOMCTB.
AJIKOroyin3m, €ro mociaeACTBUsS JUIsl OPraHM3Ma 4YesioBeKa M MpenynpexiceHue. [ nunepuH kak
MIPEACTABUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHass peakuys Ha MHOIOATOMHBIE CIUPTBHI.
[Tpumenenue rnunepuna. denon. dusznueckne U XUMUUYECKUE CBOMCTBa (eHoina. Bzaummuoe
BJIMSHUE aTOMOB B MoJieKyJe (peHosa: B3aMMOJCICTBHE C THIPOKCHIOM HATpHsl U a30THOM
kucioToi. Ilpumenenue ¢eHona Ha ocHOBE CBOWMCTB. Ambaerunbl. [loHsTHe 00 anmpaerumax.
Anpaeruanas rpymnmna kak (yHkuuoHanbHas. Dopmanbaeru M €ro CBOMCTBA: OKHUCIICHHE B
COOTBETCTBYIOUIYI0 KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTByrouud coupt. [lomyuenue
aNbJICTUIOB OKUCIICHHEM COOTBETCTBYIOIIUX CUPTOB. [IpuMenenne ¢popmanbaeriuia Ha OCHOBE
ero coiicTB. KapOonoBsie kucnothl. [TonsiTHEe 0 KapOOHOBBIX KuCIOoTax. KapbokcuabpHas rpymnmna
Kak (pyHKUIMOHANbHAs. ['OMOIOTHYECKUH Psii MPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT.
[TomydyeHne KapOOHOBBIX KHCIOT OKHUCICHHEM albJeTHI0B. XHUMHUECKHE CBOWCTBA YKCYCHOM
KHCIIOTBI: OOIME CBOWCTBA C MUHEPATbHBIMA KHCJIOTaMHU M peakius JTepUUKAINU.
[IpuMeHeHne yKCyCHOM KHCJIOTBI Ha OCHOBE CBOWCTB. BpICIIME JKMpHBIE KHCIOTBHI HA IPUMEPE
NaJIbMUTUHOBON M cTeapuHOoBOU. CnoxkHble 3¢upsl U Kuphl. [lomyueHue croxkHbIX 3(QHUpoB
peakuueit drepudukanuu. CrnoxHsie YQUPHI B IpUPOJIE, WX 3HAUeHHE. [I[pUMEHEHHE CII0KHBIX
3(pHUpPOB Ha OCHOBE CBOMCTB. JKUpHI Kak cioxHble 3¢upsl. Kinaccudukamnus xupoB. XuMHUIECKHe
CBOMCTBA >KHPOB: THJIPOJIU3 U TUIAPUPOBAHUE KUIKUX KUPOB. [I[puMeHEeHHE KUPOB HA OCHOBE
cBOMCTB. Mputa. VYrneBoasl. YTIeBOAbl, WX Kiaccudukanus: MoHOcaxapuabl (TIIOKO03a,
bpykTo3a), Aucaxapuabl (caxapo3a) W mojucaxapuabl (Kpaxmana W 1meinroiios3a). [nmokoza —
BEIIIECTBO C JBOMCTBEHHOW (PYHKIIMEW — adbJCTHIOCTUPT. XUMHYECKHUE CBOMCTBA TIIFOKO3HI:
OKHUCJICHHE B TJIIOKOHOBYIO KHCJOTY, BOCCTAHOBJIEHHE B COpPOMT, CIHUPTOBOE OpOKEHHUE.
[IpuMeHeHre TIOKO3bl HA OCHOBE CBOMCTB. 3HAYEHUE YIJIEBOJIOB B JKMBOW MPUPOJAE U KU3HU
yenoBeka. [loHsTe o0 peaknusAx TOJMKOHJEHCAlMM M TUAPOJM3a Ha  NpUMepe
B3aUMONPEBPAILLECHUN: TITI0KO03a <> MOJIMCAXapHI.
Jemoncmpayuu: Oxucnenue cnupta B anbjaerni. KauecTBeHHbIe peaklui HA MHOTOATOMHBIE
cnupthl. PacTBopuMocTh (QeHora B BOJAe NpU OOBIYHONW TeMmIepaType W HarpeBaHHUU.
KauectBennsie peakuuu Ha (eHon. Peakius cepeOpsHOro 3epkaia aiabJETHAOB M TIIOKO3BI
OxkucneHne anpJeruIoB W TJIIOKO3bI B KHCIOTYy C Tmomolisio ruapokcuaa wmeau (II).
KauecTBenHnas peakuus Ha kpaxmai. Komnekmus 3hupHBIX Maced.
Jlabopamopusie onvimpr: PacTBOpeHUE TIIHMIIEPUHA B BOAE M B3aUMOJIEUCTBUE C THAPOKCHIOM
meau (II). ColicTBa YKCYCHOM KHCIOTBHI, OOIIME CO CBOMCTBAMH MHUHEPATbHBIX KHCIIOT.
Jloka3zaTenbCcTBO HEMPENENbHOI0 XapakTepa >KUIKOro >KHpa. B3aumonelcTBHE TIIIOKO3bI U
caxapo3ssl ¢ rugpokcugom Meau (II). KauectBenHas peakuus Ha kpaxmad.
Ilpakmuueckue 3anamun: Kapbonosvie kuciomul, ux ceoticmaa.

2.4. A3oTcoaep:xanue opranudeckue coequHenus. [loaumepsl
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Amvunbl. [lostue o0 amuHax. Anudarudeckue amMuHBI, WX KlIacCHpUKAIUSI U
HOMEHKJIaTypa. AHWIMH KaKk oprannyeckoe ocHoBaHue. [lomyuenue aHWiInHA U3 HUTPOOEH301a.
[IpuMeHeHne aHWJIMHA HA OCHOBE CBOMCTB. AMHHOKHCIIOTHI. AMHHOKHUCIIOTHI Kak aM(OTEpHbBIC
TU(YHKIIMOHATIbHBIE OPraHUYECKHWE COCAMHEHHS. XUMHYECKHE CBOICTBA aMHUHOKHUCIOT:
B3aUMOJICHCTBUE C IIEIOYaMH, KHUCIOTAMH M JPYr ¢ APYroM (peakis MOJMKOHICHCAIIUH).
[lentugHas cBs3bp M noiaunentuasl. [[ppuMeHeHne aMUHOKHUCIOT Ha OCHOBE CBOMCTB. benkwu.
[lepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYphl O€NKOB. XHUMHUYECKHE CBOWCTBa OEJIKOB:
ropeHue, JeHaTypalus, THAPOIU3, IIBETHbIC peakiuu. bruonorndeckue GpyHKIUNA OETKOB.
Hemoncmpayuu: B3auMOJelCTBUE aMMHUAKa WM aHWJIMHA C COJISIHOM KHUCIOTOW. Peaknus
aHwIMHa ¢ OpoMHOU Bojoi. J[oka3aTenbCTBO Hannuus (HYHKIIMOHAIBHBIX TPYII B PAacTBOPax
aMUHOKUCIIOT. PacTBOpeHue u ocaxaeHue 0enkoB. [[BeTHbIC peakiuu OEIKoB.

Jlabopamopnsie onvimwui: PactBopeHune OenkoB B Boje. OOHapykeHHE OCIKOB B MOJIOKE U
MsicHOM OynboHe. JleHaTypaiust pacTBopa Oellka KypHUHOTO siIla CIIMPTOM, PacTBOpaMU COJIeH
TSKEJIBIX METAJUIOB U MPU HArPEBaHUHU.

Ilpakmuueckue 3anamua: PemeHue -HKCICPUMEHTANBHBIX 3a7a4 HAa HIACHTH(PUKAINIO
OPraHUYECKUX COCTMHECHUH.

2.5. Ilotumepsl

[Tomumepsl. benku u mnonucaxapuabl Kak Ouononumepsl. Ilmactmaccel. Ilomydenue
[IOJIUMEPOB  peakUMeld MONMMEpPU3allUd M MOJMKOHJAEHcAauuu. TepMoIulacTUYHBIE U
TEPMOpEaKTUBHBIE InacTMacchl. [IpeacraBurenu miactmacc. IIpumenenue miacTmacc.
Bonokna, ux xnaccudpuxanus. [lonydyenue BosiokoH. OTAeNIbHbIE MPEICTABUTEIN XUMHUYECKUX
BOJIOKOH.
Hemoncmpayuu: 1'0peHre NITUYLETO IIEPA U IIEPCTIHOU HUTH.
Ilpakmuueckue 3anamus: PacriozHaBaHKUE IUIACTMACC U BOJIOKOH.

2.6. Hyk/ienHOBbI€ KHCJIOTBI.

HyxnennoBbie kuciaotel. HykeMmHOBBIE KHCIOTHI KaK MPUPOIHBIC MOauMephl. HykneoTuapl, ux
crpoenue, npuMmepbl. AT® u AJID, nx B3auMonpeBpalleHle U poJib ITOTO MpoIecca B MPUPOJIE.
[Tonstue JIHK m PHK. Ctpoenune JIHK, ee mepBuuyHas u BTOpHUYHAS CTPyKTypa. PaboThl
® Kpuka u JI.Yorcona. KommiemeHTapHOCTh a30THUCTBIX oOcHOBaHuil. Pemnmkanms JIHK.
Oco6ennoctu crpoerust PHK. Tunsl PHK u ux 6uonorndeckue pynkiuu. [lonstTie 0 TponaHOM
koge (komoue). emoncmpayuu: Mopenu MoJeKysl BaXHEHIINX reTepouukioB. Kommekius
FeTEPOLUKINYECKUX  coequHeHud. JleiicTBue  pacTBOpa MNUPUAMHA HA  UHAUKATOP.
B3aumopeiictBue nupuanHa ¢ coiiiHOM Kucinotod. Monens monekyinsl JIHK, nemonctpanus
MPUHIUIIA KOMIIJIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
Jlabopamopnuie onvimelr: VI3roToBNIeHNEe 00BEMHBIX U MIAPOCTEPIKHEBBIX MOJENEH a30THUCTBIX
TeTEPOLIUKIIOB.

2.7. Buoornyeckn aKTHBHBIE COeTHHEHHSI.
®epmentsl. [lorarue o pepMeHTax Kak 0 OMOJIOTHYECKUX KaTaau3aTopax OENKOBOU MPHPOJIBL.
OcCoOEHHOCTH CTPOEHUsST M CBOWCTB B CpPaBHEHMHM C HEOPTraHWYECKHUMH KaTalu3aTOpaMHu.
Knaccudukanus dpepmerToB. OCOOCHHOCTH CTPOSHUS M CBOHCTB (PEPMEHTOB: CENEKTUBHOCTH U
3¢ (HeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT TemrepaTypsl u pH cpensl. 3HaueHue
dbepMeHTOB B OHOJIOTMM W TPUMEHEHHE B MPOMBINUICHHOCTH. Butamunel. [lonsarue o
BUTamMHHaX. Wx kmaccudpukamus u obOo3HaueHnwe. Hopma moTpeOiieHHs] BUTaMUHOB.
BonopactBopumbie (Ha mpumepe ButamuHoB C, rpynnel B m P) m sxupopactBopumbie (Ha
npumepe BuTaMuHOB A, D u E). ABUTaMUHO3bI, THTIEPBUTAMHUHO3BI
U TUIIOBUTAMUHO3BI, UX NpodunakTuka. 'opMmonsl. [loHsiTHe 0 ropMoHax Kak OHMOJIIOTHYECKU
AKTUBHBIX BEUIECTBAaX, BBIMOJHAIOMINUX OSHIOKPUHHYIO PETrYyJSLUI0 KU3HEACSITEeIbHOCTU

21



OpraHU3MOB.
Jemoncmpayuu: CpaBHeHue ckopocTH paznoxenus H202 non neifictBuem pepmenTa karaiassl
u Heopranmueckux katanmuzatopoB: KI, FeCls, MnO2. O6pa3ibl BUTAMHHHBIX MperapaTos.
[TonuBUTAMUHEI.

Jlabopamopnuie onsimoi: VictibiTanue pacTBOPUMOCTH apEeHATNHA B BOJE M COJISTHON KUCIIOTE.

JIYK.01.03 OOmecTBo3Hanue B npodeccun

Paznen 1. CounajibHbIe HAYKH 0 YeJIOBEKe.
Tema 1.1. BBenenue
OO0111ecTBO3HAHUE KAK HAyKa.
Pa3nen 2. YesioBek u 00111€CTBO
Tema 2.1 YenoBek.

YenoBeKk Kak MPOIYKT OMONOTMYECKONM M coluanbHON H3Bomouuu. YenoBek. WuauBum.
JINYHOCTE.

britue yenoseka. JlesrenbHocTh yenoBeka. Obmenue. [loznanue.
Tema 2.2 O0mecTBO.

[Tonsitue obmectBa. Cdepa obmectBa. O6mecTBo U npupoaa. Pazsutue odmecTsa.

Pa3nen 3. JxoHomuka
Tema 3.1. Dxonomuveckas cgepa oduecTna.

[Tonsitue sxoHomuku. CobctBeHHOCTH. [IpomsBoacTBo. PeiHOK. ['ocymapcTBo u 3KOHOMUKA.
bromxer.

Pa3znen 4. CounajbHbIe OTHOIIEHUSA
Tema 4.1. CounanbHasn cepa oduecrna.

ConuaneHass ponb W crpatudukanus. ColuanbHOE TMOBEICHUE. ODTHHUYECKHE OOITHOCTH.
CornuanbHbIi KOHTPOJIb. BBl connanbHBIX HOPM U caHKIUK. ColanbHbIi KOHPIUKT. CeMbsl.
Cewmbs u Opak. CeMeliHOE TIPaBo.

Paznea 5. IlosmmTuka
Tema 5.1. IlosmmTuyeckas cdepa odmecrsa

['ocynapcTBo u moiauTHYECKas cuctemMa odmecTsa. MexaHusM rocyaapcTBa. Tpu cOCTaBISIOIIMX
dopmbl TocyaapctBa. @opma mpasieHus. PopMa ToCyAapCTBEHHOTO YCTpoWcTBa U (opma
MOJIUTUYECKOTO PeXKUMA.

Pa3znea 6. Ilpaso
Tema 6.1. IIpaBo

[Tonsitue npasa. IIpaBo B cucteme conuanbHbix HOpM. HopMma mpaBa. Cucrema npasa. @opmsl
(ucrounuku) npasa. [IpaBocosznanue. IlpaBooTHomenue. IlpaBoHapylieHHe U rOpUIUYECKast
OTBETCTBEHHOCTb. OCHOBBI KOHCTUTYLIMOHHOIO IIpaBa.
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JIYK.01.04 OcHOBBI TPOEKTHOM JesATeIbHOCTH/OCHOBBI YEPUEHUS

Tema 1.1. BBenenue.
enu u 3amaum kypca. [IpeacraBieHue o MpOSKTHOM AESITEIBHOCTH.
Tema 1.2. Tunsl 1 BUIBI IPOEKTOB.

Knaccudukanuss npoekToB MO TUMNOJOTHMUECKUM MpH3HAKaMm (IO JOMHUHHUpPYIOLIEH B
IPOEKTE AEATENBHOCTH; 10 MPEAMETHO-COAEPKATEIBHON 001acTH; M0 XapakTepy KOOpAUHALUU
IIPOEKTa; II0 XapakTepy KOHTAaKTOB; II0 KOJMYECTBY yYaCTHUKOB IIPOEKTa; IO
HPOIOJIKUTEIBHOCTH BBIIIOJIHEHHSI ITPOEKTa U JP.)

Tema 1.3. Be10op n popmyinpoBanue TeMbl, IOCTAHOBKA IeJICH.

Brei6op tembl. OmnpeniesieHre CTENeHH 3HAYUMOCTH TeMbI TIpoekTa. TpeboBaHus K BIOOpY
U (GopMyaHpOBKE TeMbl. AKTYyaJbHOCTh M HMpPAKTHUECKas 3HAYUMOCTh Ipoekra. OmnpenencHue
LeNU U 3a7a4. TUnuuHble crnocoOsl onpeenenus nenu. DPpPeKTUBHOCTD LeIenoiaraHusl.

Tema 1.4. DTanbl padoThl HA/I POEKTOM.

Otansl paboThl Hal IPOeKTOM. I10AroTOBUTENBHBIN 3TAll: BBIOOP TEMBI, IOCTAHOBKA Lieen
U 3a1a4 Oyaymero npoekra. [InanupoBanue: mogdop HEOOXOAMMBIX MAaTEPUAIOB, ONPEACICHHIE
croco0oB cbopa M aHanuza uHPopMauuu. OCHOBHOHM 3Tam: 00CYXIEHHE METOAMYECKUX
aCTMeKTOB M OpraHu3anus paboThl, CTPYKTYpPHpPOBAaHHE NPOEKTa, paboTa HaJI MPOEKTOM.
3aKIIIOYUTEIbHBIN JTAll: 0JIBEACHNE UTOTOB, OOPMIICHHE PE3YIbTATOB, MPE3EHTAIUS TPOCKTA.

Tema 1.5. MeToabl paGoThl ¢ HCTOYHUKOM HHGOpMALUH.

Bunel nutepaTypHBIX HCTOYHUKOB HHpOpManuu: ydeOHas JuTeparypa (y4eOHUK,
ydeOHOEe  MMOocoOHMe),  CIOpaBoYyHO  -WH(MOpMALMOHHAs  JUTepartypa  (PHIMKIONEIHS,
SHIUKJIONETUYECKHH CIIOBaphb, CIPAaBOYHUK, TEPMUHOJIOTHUECKHUI CIIOBaphb, TOJIKOBBII CIIOBaph),
HayyHas TuTeparypa (MoHorpadus, COOPHHK HAyYHBIX TPYAOB, TE3UCHI JOKJIAJ0B, HAYYHHIE
KypHalbl, nuccepranuu). MubopmarmonHsie pecypchl (MHTEpHET - pecypebl). [lpaBmima wu
0COOCHHOCTH MH(OPMAIIMOHHOTO Toucka B MHTepHeTe. Bunbl urenus. Bunsl duxkcupoBaHus
nHdopmaruu. Bunbl 0600menns nHpopMaum.

Tema 1.6. TpedoBanus k 0GpopMJICHHIO IPOEKTA.

OO6ume TpeboBaHuS K O(GOPMIIEHHIO NMpOEKTa (10 CTaHIApTy OpraHM3alUH): MpaBHUIIa
0o(QOpMIIEHHS TUTYJIBHOIO JINCTA, COJIEPIKAaHUS MPOeKTa, OMOIMOrpauuecKkoro cnucka, npaBuia
oopmiIeHHs PUCYHKOB, TaONHULl, TpaUKOB, TUarpaMM, CXeM; PEeKOMEHJAIUK TI0 COCTaBJICHUIO
KOMITBIOTEPHOMN IMpe3eHTallu MpoekTa B mporpamme Power Point (TpebGoBaHus K coAepKaHUIO
cnaiiioB). IIpoBeneHue SKCIEPTU3bl JEATENBHOCTH, peLEeH3UpoBaHUs MpoekTa. Kpurtepuum
oneHuBaHus mnpoekTa. CrocoObl oneHku. CamooleHKa. 3aluTa pe3yibTaToB IMPOEKTHON
JESITEIbHOCTH.
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3. TemaTu4eckuii IJIaH y4eOHOro Kypca «BBeneHue B crieliuaJIbHOCTD)

HaumeHoBaHue Copep:xanue yueOHOro MaTepuasia u popMbl OpraHu3alMM JesTeJIbHOCTH O0bem JIMuHOCTHBIE
pa3iesioB U TeM o0yuarommxcsi B Yyacax pe3yJabTaThl
1 2 3
AYK.01.01 OcHoBbI Ipo(heccHoHATBHOM 1eITeJIbHOCTH 21
Tema 1. 3nakomcTBO ¢ | 1. VicTopusi, STansl U epCreKTUBHI pa3Buths npodeccun «OnepaTop CTAHKOB € 2 JIP 13
npogeccuei MIPOTPAMMHBIM YITPABICHUEM JIP 2, JIP 4
2. Ilpodeccuorpamma npodeccun 2 JIP 1
3 X = > JIP9,JIP 5
. XapakTepucTuka npodeccuoHanbHON NesITeTbHOCTH OK 01, OK 02,
4. TpynoBas GyHKIMS OIepaTopa CTAHKOB C IPOTPAMMHBIM YIIPaBJIeHUEM 2 OK 03, OK 04,
> OK 05, OK 06,
5. PabGouas cpena u mpasuia 6€30MacHOCTH OK 07, OK 09,
6. OCHOBHBIE IOHATHA O TUTUEHE TPYAA 2 OK 10, IIK 1.1
7. Knaccudukaiusi CTAaHKOB 110 BUAAM U TUTIAM 2
[IpakTuueckue 3aHATHS 6
1. PaGouas qOoKyMeHTAIUs OlepaTopa CTaHKOB C IPOTPaAaMMHBIM yTIPaBICHHEM 2
2. O0630p nporpaMMHOro obecrneyeHus CTaHkoB ¢ [1Y 2
3. 3HAKOMCTBO C HHCTPYMEHTOM 2
KontpomnbHbie paboTh 1
AYK.01.02 EcrecTBeHHbIe IHCUMILIMHLI B IPO(ECCHOHAILHOM 1esATeJILHOCTH 189
BBEJEHHME B OBIIIYIO BUOJIOTI' IO
Brenenue Coneprkanue yueOHOTro MaTepuaa 2
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Brenenue B 00111y10 GHOJIOTHIO. JP 1, JIP 11,
JIP 13
YUEHHUE O KJIETKE
Tema 1.1 Xumuueckas | ConepskaHue yueOHOro maTepuasa
OpraHu3alys KICeTKH. | XUMHUUYeCKask OpraHu3alus KICTKH. JIP 4, JIP 5,
JIP 7
Tewma 1.2 CtpocHue u Coneprkanne yaeOHOro MaTepuaa
yHKIHH KICTKH. Crpoenue U pyHKLUUU KIETKH. gi ‘7" TP S,
B ToM umncie, mpakTHYECKUX 3aHSATUI 1 1a00PaTOPHBIX paboT
. . JIP 5, JIP 7,
1. CpaBHeHUE CTPOCHMS KIETOK PACTCHHM, )KUBOTHBIX, TPUOOB U OaKTEepHil. JIP 9
Tema 1.3 ConeprkaHue yaeOHOro MaTepuaa
OOMeH BemecTB U OOMeH BellecTB U MpeBpallleHne YSHEPTUH B KJIETKE: MIIaCTUYECKUN U JIP 4, JIP 5,
IIPEBPALICHUE DHEPTUU | YHEPTETHYECKHI OOMEH. JIP 7
B KJIETKE. DOTOCHHTE3 U XEMOCHHTE3. JIP 4, JIP 5,
JIP 7
Tema 1.4 Jlenenue Coneprkanne yaeOHOro MaTepuaa
[UTCTICH. Jlenenue KIETKH. JP 4, JIP 5,
JIP 7
JIP 1, JIP 4,
[uronorus-Hayka o knerke. Kiierounas teopusi. Hexierounsie popmbl KU3HU. JP5 JIP 7
Tewma 1.5 Pasmuoxxenne | ConepskaHue yueOHOro MaTepuasa
1 HHABHAYAIBHOC Pa3smHOXkeHMe — BaxkHeIIee CBOMCTBO )KUBBIX OPraHU3MOB JAP 4, TP 5,
pa3BUTHE OPraHU3MOB. ' JIP 7, JIP 11
NunuBuayanbHOE pa3BUTHE OpraHU3Ma. JAP 4, TP 5,
JIP 7, JIP 11
OCHOBBI 'EHETUKHU U CEJEKIINMN.
Tema 2.1 Coneprkanne yaeOHOro MaTepuaa
3aKOHOMEPHOCTH ['eneTnka — HayKka 0 3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U H3MEHYMBOCTH JIP 4, JIP 5,
HacCJIEJCTBECHHOCTH. opraHu3MoB. 3akoHsl I'. Menaens. JP 7
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XpOMOCOMHaSI TCOpHA HACIICACTBCHHOCTH. I'enernka moia. I'eHeTHKA YeI0BEKa.

JIP 4, JIP 5,

JIP 7, JIP 11
Tema 2.2 ConeprkaHue yaeOHOro MaTepuasa
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU JP 4, JIP S,
U3MEHYHUBOCTH. ) JIP 7, JIP 11
Tema 2.3 Coneprkanne yaeOHOro MaTepuaa
OCHOBEI CEIICKIIUU. JP 4, JIP 5,
Cenexuus — KaK HayKa. JIP 7
9BOJIIOIIMOHHOE YUYEHHUE. TIPOUCXOXJIEHUE U PASBBUTHUE KU3HU HA 3EMJIE.
Tewma 3.1 ConeprkaHue yaeOHOro MaTepuasa
JBOIIOUKOKHO DBOJIOIMOHHOE YYeHHE. MHUKpPO- ¥ MaKpOIBOIIOLIHUS JAP 4, TP 5,
y4EeHUE. ' ' JIP 7
B ToM uncie, npakTHYECKUX 3aHATHI U Ja00PAaTOPHBIX paboT
1. Onucanue ocobeit BI1a 10 MOP(POIOTHYECKOMY KPUTEPHIO. JIP 5, JIP 7,
JIP 9
Tema 3.2 Coneprxanue yueOHOTo MaTepuaa
[Ipoucxoxaenue u JIP 4, JIP 5,
Pa3BUTHE KH3HU Ha I'umoTe3bl mpoucx ok aeHUS )KU3HA. KpaTkast UCTOpUS pa3BUTHS OPraHUIECKOTO JIP 7
MUpa.
3emute.
MNPOUCXOXJIEHUE YEJTOBEKA.
Tema 4.1 Coneprkanne yaeOHOro MaTepuaa
Hponcxosicerne [IpoucxosxaeHne yenoBeka JP 4, JIP 5,
YEJI0BEKa. ' JIP 7
dopma NpoMeKyTOUHOU aTTecTannu — auddepeHnrpoBaHHbIN 3a4eT. JIP 4, JIP 9
BBEJIEHUE. OGIIASI U HEOPTAHUYECKASI XUMMUS.
Tema 1.1 OcHOBHBIE Coneprkanue yueOHOTO MaTepuasa
ESIEZTH 1 SAKOHH 1. Hayuynbie MeTOIbI TO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUHN. PoIib JIP 1, JIP 4, JIP
’ 9KCIIEPUMEHTA U TEOPHH B XUMUHU. MoienupoBaHue XUMUYECKUX MPOLIECCOB. 13
2.OCHOBHBIC TTOHATHUS ¥ 3aKOHBI XUMUH. JP 1, JIP 4
B ToMm uncre, mpakTHYECKUX 3aHSATHI U 1a00PaTOPHBIX paboT
1. Pemrenue 3a7a4 Ha 3aKOHBI XUMUH. JP5,JIP 7
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Tema 1.2 Copneprkanue yaeOHOro MaTepuasa
Ilepuonnueckuii 3akoH, | 1.Ilepuonnueckuii 3akon /.. Menneneesa. JP 1, JIP 4, JIP
[Tepuomuueckas 4 5, JIP 7
cucTeMa XUMHUYECKHUX JP 4, JIP 5, JIP
3JIEMEHTOB .
M. Menencena. 2.Ctpoenne atoMa u niepuoanyeckuii 3akon .M. Menneneena. !
CrtpoeHue aToma.
Tema 1.3 Ctpoenue Coneprxkanue yueOHOro MaTepuasa 4
BEIIICCTBA. ArperaTHble COCTOSIHUS BeleCTB. YUCThIEC BENIECTBA U cMecHu. JlucnepcHbie JP 4, JIP 5, JIP
CHUCTEMBI. 7
. JIP 4, JIP 5, JIP
BI/IIII)I XHUMHUYIE€CKOH CBA3H. 7
Tema 1.4 Copneprxanue yueOHOTro MaTepuana
Bopa. PactBopsr. 8 JIP 4, JIP 5, JIP
Bona. Pacteopsl. PacTBopenue.
DneKTponuTHIECKas 7
JIUCCOITAAITHS. JIP 4, JIP 5, JIP
DIEKTPOIHUTHI U HEANEKTPOIUTHI. DIICKTPOTUTHIECCKAS TUCCOIHAITHS. 7
B ToMm uncie, mpakTHYECKUX 3aHSATHI U Ja00paTOPHBIX paboT
1. IlpuroroBJjieHHe pacTBOpa 32 JaHHOI KOHLIEHTPALlUH. JIP 4, JIP 5, JIP
4 7
2. Peakimu nosHoro oOMeHa. JP 4, JIP 5, JIP
7
Tema 1.5 Coneprkanne yaeOHOro MaTepuaa
Knaccudukanus . JP 4, JIP 5, JIP
Kucnotsl u ux cBoicTBa.
HEOPraHUYECKUX 7
COCIUHEHHUHN U UX . JP 4, JIP 5, JIP
. OCHOBaHUS U UX CBOMCTBA. 12
CBOMCTBA. 7
. JIP 4, JIP 5, JIP
Conu ux cBOMCTBA. 7
. JIP 4, JIP 5, JIP
I'mpponus cosen. 7
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OKcHabl U UX CBOWMCTBA.

JIP 4, JIP 5, JIP

-
I'enetnueckas CBsA3b MEXK]y KJIacCaMU HEOPraHUYECKUX COCTMHEHUM JP 4, JIP 5, JIP
7
Tema 1.6 Xumuueckue | ComepxaHue yueOHOTO MaTepHaia
peakiun Knaccudukanus XUMHYECKHX PEaKIIHiA. ';IP 4, JIP 5, JIP
DJIEKTPOIIH3. 10 ';IP 4, JIP 5, JIP
. JIP 4, JIP 5, JIP
CKOpoCTh XMMHUYECKHUX PEAKIIHM. Z
JIP 4, JIP 5, JIP
XUMHUYECKOE pABHOBECHE. 7
B ToM yncie, nmpakTHUECKUX 3aHATHUH U 1a0OpaTOPHBIX paboT
" 2
PemieHue 3a1a4 Ha CKOPOCTh XUMHUYECKHUX PEaKLUN JIP 5, JIP 7
Tema 1.7 Coneprxanue yueOHOTo MaTepuaa
Metamiel 1 JP 4, JIP 5, JIP
OO6m1as XxapakTeprucTUKa METAILIOB.
HEMETAJUIBIL. 24 7
MeTaipl B MATMHOCTPOEHHUH. JIP 9, JIP 13
JIP 4, JIP 5, JIP
OO11ast XapaKTepUCTHKA HEMETAILIOB. 7
Hemeranisl B MallIMHOCTPOEHUHU. JIP 9, JIP 13
B ToM uncie, mpakTHUECKUX 3aHATHUH U 1a00paTOPHBIX paboT
1. Pemenne KCTIepIMEHTAIBHBIX 33/1a4 HA UICHTH()HUKAINIO HEOPTaHUYECKUX JIP 4, JIP 5, JIP
COEIMHEHUN 4 7
2. [Tonyuenue ra3zon JIP 4, JIP 5, JIP
7
TectupoBanmue. 1 JIP 9
OPI'AHUYECKAS XUMMUSI.
Tema 2.1 Copneprkanue yueOHOro MaTepuaa 4
OCHOBHBIE MIOHATHUS [Ipenmer oprannyeckoil xumMuu. Teopus CTpOEHUs] OPraHUYECKUX coeAMHEHUH A.M. JIP 1, JIP 13
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OpFaHquCKOﬁ XUMHNH

bytneposa.

U TEOPUS XUMHYECKOTO JP 4, JIP 5, JIP
CTPOCHMS Knaccudukanus oprannueckux Bemects. Kiaccudukanus peakuuii B opraHMuecKon 7
OpPraHUYECKUX XUMUH.
COCTMHEHUH.
Tema 2.2 Coneprxkanue yueOHOro MaTepuasa
VYTrieBogopoibl U UX JP 4, JIP 5, JIP
AJIKaHBI.
IIPUPOJIHBIE 7
HCTOYHUKHU JP 4, JIP 5, JIP
AJIKEHBI. 7
Ankanuensl. Kayuykn. 22 ‘;IP 4, JIP 5, JIP
AJIKUHEL. ‘;IP 4, JIP 5, JIP
Apeni. .;IP 4, JIP 5, JIP
[IpupoiHbIE UICTOYHUKH YIVIEBOIOPOIOB. JIP 9
B ToM yncie, mpakTHUECKUX 3aHATHUH U 1a0OpaTOPHBIX paboT
1. IlonyuyeHue 3TuIEHA U U3yUYEHUE €T0 CBOWCTB. JIP 4, JIP 5, JIP
6 7
2. CTpykTypHBIe (POpPMYIIBI OPraHUYECKHUX BEIIECTB, H30MEPHI M TOMOJIOTH. JIP S, JIP 7
5. 'eneTnyeckast B3aMMOCBSI3b MY OCHOBHBIMH KJIACCAMU YTJIEBOJIOPOJIOB. JIP S, JIP 7
Tema 2.3 Coneprkanne yaeOHOro MaTepuaa
Kucnoponconep:xaiu C ) . JIP 4, JIP 5, JIP
& opramuueckue IUPTHL: OJTHOATOMHBIE. 7. 1P 11
COCIUHCHMS. JP 4, JIP 5, JIP
CnupTsl MHOTOAaTOMHBIE. 27 7
DEeHOJTBI. ‘;IP 4, JIP 5, JIP
AJbIETU/IBI. ‘;IP 4, JIP 5, JIP
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Kapbonosvie kuciomol, ux ceoticmaa.

JIP 4, JIP 5, JIP

7, JP 11
Omoenvuvie npedcmasumenu KapOOHOBbIX KUCIOM. JIP 9, JIP 11
JIP 4, JIP 5, JIP
CrnoxHble 3(UpPbI U KUPBIL. 7
VrineBoas!. ';IP 4, JIP 5, JIP
B ToM yncne, mpakTuuecKux 3aHATUH U JJA0OPATOPHBIX paboT
1. KapOoHOBBIE KUCITOTHI. 2 JP 4, JIP 5, JIP
7
Tema 2.4 Copepxanue yueOHOro Marepuala JIP 4, JIP 5, JIP
A3oTcoaepKalime 7
OpraHN4YeCcKHe JP 4, JIP 5, JIP
COCTMHEHMUS. AMHHBL. 10 7
JIP 4, JIP 5, JIP
AMUHOKHUCIIOTHI. 7
Benkn. JP9 JP 11
B ToM uncie, mpakTHUECKUX 3aHATHH U 1a0OpaTOPHBIX paboT
1. Penienune sxcniepuMeHTaNbHBIX 3a/1a4 Ha UACHTH(PHUKAIUIO0 OPTaHUYECKUX 2 JIP 4, JIP 5, JIP
COCIMHECHUM. 7
Tema 2.5 Coneprkanne yaeOHOro MaTepuaa
Hommmepet. IMomumepsr. [Tnactmaccsr. BostokHa. 12 ‘;IP 4, JIP 5, JIP
[TonuMeps! B MAIIMHOCTPOEHUH. JIP 9, JIP 13,
B ToM uncie, mpakTHUECKUX 3aHATHUH U 1a00OpaTOPHBIX paboT 9
1. Pacno3naBaHme macTMacc M BOJIOKOH. JP S, JIP 7
Tema 2.6 Coneprxanue yueOHOTO MaTepuana
Hykneunosbie 5
KHCJIOTBI. Hyxneunnosblie kucnoTsl. HyKkiIenHOBBIE KHCIIOTBHI. JIP 4, JIP 5, JIP
7, JP 11
Tema 2.7. Copneprxanue yueOHOro MaTepuana 2
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buonornuecku Bronornuecku akTHBHBIE COEIUHEHHUS. JP 9, JIP 11
AKTUBHBIE O060061aro1iee TOBTOPEHHUE. 2 JP9
COCTMHCHHS. KontpospHas pabora. 2 JIP 9
dopma npoMeKyTOUHOU aTTecTauuu — quddhepeHIMPOBaHHbIN 3a4eT. 1 JIP 9
JAYK.01.03 Oo6mecTBO3HaHHE B Ipodeccun 53
ConuanbHble HAYKH 0 YeJiOBeKe. 2
Paznen 1.
Coneprxanne yuyeOHOT0 MaTepurasa 2
Tema 1. BBenenne.
1 OOuiecTBO3HAHKE KaK HayKa. 2 JP 1
Paznea 2. Yes10BeK U 00111€CTBO 10
Coneprkanue y4eOHOro MaTepuasa 4
Tema 2.1. 1 YenoBek Kak MPOAYKT OMOJIOTHYECKOM U COLMAIbHON ABOJIOIMH. YelloBek. 4 JIP 6
YeoBek. WNuanusng. JIM9HOCTS.
2 britne yenoseka. JlesitenbHOCTh yenoBeka. Oomenne. [lo3zHanue. JP1,JIP 3
Tema 2.2 Coneprxanne yq4eOHOT0 MaTepurana 6
ObmecTro. 1 [Tonsitre obmecTra. Cdhepa obmiecTna. 4 JIP 3 JIP 6
2 O6mecTBo 1 npupoja. Pazeutue odmecTsa. JP 3
[Tpaktuueckoe 3anstue Ne 1 «Henosek u o01IECTBOY. 2 JP 1, JP 2, J
3,JP 6
Pasnea 3. IKOHOMHKA 10
Copepxanrie yueOHOTO MaTepHuaa 10
Tema 3.1. 1 [Tousitue sxoHoMuKH. COOCTBEHHOCTb. 8 JIP 3, JIP 6
IKOHOMHUYECKASA 2 [Ipon3BoACTBO. JIP 3, JIP 6
cepa odmecrna. 3 PbIHOK. JIP 3, JIP 6
4 ['ocynapctBo v 3KOHOMUKA. BroKeT.
[TpakTudeckoe 3ansatue Ne 2 «DkoHOMHUECKas cepa oOmecTBay. 2 JIP 3, JIP 6
Pasznea 4. ConyajJbHbIe OTHOLIICHUS. 12
Tema 4.1. Copep:xanue yueOHOro MaTepuasa 12
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Comnuanbnas cpepa |1 ConmanbHas pojib U cTpaTu(UKaIus. 10 JIP 1, JIP 3, JIP
o0mecTBa. 6
2 CornuanbHOE ITOBEACHIE. JP1,JIP 2
3 DTHHUYECKHUE OOIIHOCTH. JIP 1, JIP 2
4 ConuanbHbII KOHTPOJb. Buapl connanbHbIXx HOPM U caHKLIUN. ColManbHbIN JIP 1, JIP 2, JIJ0
KOH(JIUKT. 3,JIP 6
6 Cembs. Cembs u Opak. CemeiiHOe TpaBo. JIP 2
[Tpaktuueckoe 3anstue Ne 3: «ConuanbsHas chepa oOiecTBay. 2 JIP 1, JIP 2, JIJ
3,JIP 6
Pasnea 5 IMosmTHKa 10
Tema 5.1. Conepxanne yaeOHOT0 MaTepuaa 10
MommTHyeckas 1 INocynapcTBO 1 monMTHYECKasi CUCTEMa OOIIIeCTBa. 8 JIP 1, JIP 2, JIP
cepa obmecTBa 6
2 MexaHu3M rocy1apcraa. JIP 1, JIP 2, JIP
6
3 Tpu cocrapnstomux Gopmsl rocynapcrsa. Popma npapieHHsL. JIP 1, JIP 2
4 dopma rocyJapCTBEHHOr0 YCTPONCTBA U (popMa MOJTUTHYECKOTO PEXKUMA. JIP 1, JIP 2
ITpaktnueckoe 3anstue Ne 4 «Ilonmutnyeckas cdepa obmecTBay JIP 1, JIP 2, JIJ
Pa3nen 6. IIpaBo 9
Tema 6.1. IIpaBo Coneprxanne y4eOHOT0 MaTepurana 9
1 ITonsTue mpasa. IIpaBo B cucTemMe COLMAIBHBIX HOPM. JIP1, JIP 2, JIP
3
2 Hopwma npasa. Cucrema npasa. @opMbl (MCTOYHUKH) MPaBa. 6 JIP 6, JIP 3, JIP
1
3 IIpaBoco3nanue. [IpaBooTHOmIEHME. [IpaBoHapyIeHNE U FOpUANYECKAs JIP 1, JIP 2,
OTBETCTBEHHOCTb.
IIpakTyeckoe 3anaTHe Ne S OCHOBbI KOHCTUTYIIHOHHOTIO cTpos Poccum» 2 JIP 1, JIP 2, JIJ
3,JIP 6
Hrorosas 3aueTHasi padora. 1
AYK.01.04 OcHOBBI NPOEKTHOM AesiTeIbHOCTH/OCHOBBI YepYeHHs 34
Tema 1.1. BBenenne. \ CopepxaHre yaeOHOTro MaTepuaa; 2 JIP 1, JIP 5,
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JIP 7, JIP 9,

1. Denu u 3anauu kypca. [IpeacraBienue o NpOEKTHOM AEATEIbHOCTH. 2 JIP 13
Tema 1.2. THILL I CopepxaHue yaeOHOTO MaTepualia 2 JIP 1, JIP 5,
BHJTEI IIPOCKTOB IIpakTHyecKue 3aHATUs 2 JP 7, JIP 9,
1. Twumnsl U BUIBI MPOEKTOB 2 JIP 13
Tema 1.3. Boioop u | Cogeprkanue yueOGHOro Marepuasia 4 JIP 1, JIP 5,
¢popmyaupoBanue [TpakTrueckue 3aHATHS 4 JIP 7, JIP 9,
TeMbl, IOCTAHOBKA 1. BeiGop u hopMyTupoBaHHE TEMbI 2 JIP 13
neJiei. 2. TlocraHoBKa Lienen 2
Tema 1.4. dTansl Cognepkanue yaeOHOro MaTepuaa 4 JIP 1, JIP 5,
padoThI HAZY [IpakTHyecKue 3aHATUS 4 JIP 7, JIP 9,
MPOEKTOM 1. Drambl paboThI HaJl IPOSKTOM 4 JIP 13
Tema 1.5. Meroabl Cojeprkanue yueOHOro MaTepuasa 4 JIP 1, JIP 5,
paboThI ¢ [TpakTHueckue 3aHATHS 4 JIP 7, JIP 9,
HCTOYHHKOM 1. Bwupl IUTEPATYPHBIX HCTOYHUKOB HH(POPMAIMI 2 JIP 13
uHpopmanuu 2. WudopmannoHHbIe pecypchl 2
Tema 1.6. Cognepkanne yaeOHOro MaTepuara. 18 JIP 1, JIP 5,
TpeboBanus k [TpakTHueckue 3aHsTHSL. 18 JIP7,JIP 9,
odopMIIeHHIO 1. O6mue TpeboBaHMs K 0(DOPMIECHHIO POEKTA 4 JIP 13
IMPOCKTa 2. CocTtaBieHHe KOMIBIOTEPHOH Mpe3eHTanN 6
3. Kpurepuu orieHuBaHus 2
4. 3ammra NpOeKTHOH eATeIbHOCTU 6
dopma IpoOMeKyTOUHOU aTTecTanuu — AudQepeHurpoBaHHbIN 3a4eT. 2 JIP 9
Bcero: 297
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4, MaTepI/IaJII)HO-TeXHI/I‘IeCKOG o0ecrieyeHue npenmogaBanHus

yueOHOro kypca «BBejeHue B ClielMAJIbHOCTDY

Jiig nzydenust yaeOHOTO nmpeaMeTa HeoOX0IuMO Haldnure KaOuHeTa « XuMusy»,
«buonorusy, «OOLUIECTBOZHAHUEY.

O6opynoBaHue KaOuHeTA:

pabouee MECTO MpernoiaBaTes;

pabouue MecTa 00y4JaroIIMXCs [0 YUCTy 00yUYaroIUXCs B TPYIIIE;
CTOJI JTA0OPATOPHBINA IEMOHCTPAIIMOHHBIN;

OTHETYIIHUTEb;

JEMOHCTPAIIMOHHOE 000pyA0BaHNE U MMPUOOPHI JJIs KaOMHETa;
1a00paTOPHO-TEXHOJIOTHUECKOE 000pYyI0BaHUE JJisl KAOUHETA,
nJabopaTopHas XUMHUUECKas Mocyaa s KaOuHeTa,

Mozenu (00BEMHBIC U TIJIOCKUE), HAaTypalbHbIe 00BEKTHI (KOJIJIEKITUH,
XUMHUYECKUE PEAKTUBBI) JIJIs1 KAOUHETA;

KOMIUICKT JEMOHCTPAIIMOHHBIX YU4eOHBIX TaOJIHII,

TEXHUYECKUE CPEIICTBA;

JIEMOHCTpAIlMOHHbIEC YUeOHO-HATJISITHbIE TTOCOOUS,

pa3aTOYHbIE AUIAKTHYECKHUE MaTEepHaIIbI

IJIAKATHI 110 00I1I€CTBO3HAHMUIO;

MOPTPETHI BHIJAIONIUXCS ACSITENICH COIMATBHBIX HAYK.

Texnuueckue cpeacTsa 00yYeHUsI:

- KOMIIBIOTCP C JIMOCH3NOHHBIM IIPOTPaMMHBbIM O6CCHC‘ICHI/ICM;

- MYJIbTUMEAUNHBIN TPOEKTOP.

NudopmanuonHoe odecnevyeHue

OcHoBHas JuTepaTypa

1.

2.

Anackun A.M., KonecoB H.B. CoBpemeHHBIN pexXylmuid HHCTPYMEHT. — M.:
H3narenscTBO «Akagemus», 2019

Baxennn A.I' O0mecTBo3HaHKE I MPO(GECCHid U CHEeNHaTbHOCTEH TEXHUYECKOTO,
€CTECTBEHHO HayYHOT0, TYMaHUTapHOTO Npoduiei: yueOHUK Ui yUpeKIeHUH Hau.
u cpen. npod. O6pazosanus/ A I’ Baxxenun-3-e uzn. — M.: Akanemusi, 2020.-432 c.
Baxxennn A.I' OOmecTBo3HaHME I MPOPECCU U CICIIHATBHOCTEH TEXHUYECKOTO,
€CTECTBEHHO -HAay4HOT0, TyMaHUTapHOTO npodueit [Ipaktukym: yueb. [Tocodue mms
Hay. u cpen. npod. O6pazoanus/ A I' Baxxenun-2-e u3a.-M Akagemus, 2020.-192 c.
INa6puensa O.C., Xumus 10-11 xracc / Tabpuensa O.C.. — MockBa : AKITHOHEPHOE
obmectBo "M3narensctBo "IIpocemnienue", 2020.

Mangens b.P. OcHOBbl MNpOEKTHOM JAesATENbHOCTH: YydeOHoe mocolOue s

obyuaromuxcst B cucreMe CIIO/ B.P. Mannens — MockBa, bepnun: Jlupekr-Menua,
2018.



6. OCHOBBI TPOCKTHOH JIEATEIBHOCTH: Y4eOHOE TTOCOOHE Ui 00YUYaIONUXCS B CHCTEME
CIIO/ b.P. Mangens. — MockBa; bepnun : Jlupexkr-Menua, 2018. — 293 c.

7. Tlaceunuk B.B., Kamenckmii A.A., PybmoB A.M. u napyrue; moj penaxiuei
[Taceunuka B.B., OO6mas ouomorus: Yueonuk 10-11 / Ilaceunuk B.B., KameHckwmit
A.A., PybnoB A.M. u npyrue; mox penakiueir I[laceunmka B.B.. — Mocksa :
Axuunonepnoe obmectso "Uznarenscto "[Ipocsemenue”, 2020.

8. Ceprees MN.C. Kak opranm3oBath NPOEKTHYIO JEATSIBHOCTh y4YalmuXcs. — M.:
APKTH, 2020.

9. SxomneBa H.®. [IpoekTHast NesATCIHHOCTh B 00pa30BaTEIILHOM YUPEKICHUU: yUeO.
nocobue. — 2-e uz., crep. — M. : ®JIMHTA, 2019.

JlonoiHUTEIbHAS JIUTEepaTypa

1.

2.

9.

bapanoB I A OOmectBo3Hanue B Tabnuuax: 10-11-i knacc: cnpaBo4yHbIe
Marepuansl-M.: Actpenb, 2016-192 ¢

B.M. KoncrantunoB, OOmias Ouoyiorus: y4eOHUK JJisi CTya. oOpas3oBart.
yupexaeHnii cpen. mpod. obpazopanus / B.M. KoncrantmHo, A.l.
Pe3anoB. — Mocksa : 3natenbckuil eHTp « Axagemusi», 2020.

Baxenun A.I' OOmecTBo3Hanue s mnpodeccuili W CIeNHAIBHOCTEH
TEXHUYECKOTO, €CTECTBEHHO -HAYyYHOTO, TYMaHUTapHOTO Tmpoduiiei
KoHTponbHbIE 3amanus: yaeOHO- METOIUYECKOE MocoOne NIl Ha4d. U CPesl.
npod. O6pazoBanus/ A I' Baxxen run-2-¢ u3n.-M: Axagemus, 2020-128

Bepenna JI.M. CopaBouHuk craHouHuka. — M.: H3narenbCkuil LEHTP
«Axanemus», 2008.
Bepenna JL.LM. VYcTpoHCTBO METALIOpPEXKYLIMX CTaHKOB — MockBa:

N3narenscTBO «Akagemus», 2016.

labpuensa O. C., Ilpaktukym: yueO. [locobue nmns cryd. yupexacHui
cpen. npod. obpazopanus / I'abpuensa O. C., Ocrpoymor U. I'.. — Mockga
: U3narenwckuii nentp "Axkagemus', 2017.

. I'abpuensn O. C., Tectsl, 33124 U yIpaXHEHUS: y4e0. MOCoOue ISt CTY/I.

yapexaeHuii cpea. mpod. oopazosanus. / ['abpuensa O. C., JlsicoBa I'. T'..
— Mocksa : U3narenbckuii nentp "Axkanemus", 2017.

la6puensa O. C., Xumus g npodeccuid U CHeruagibHOCTEH
TEXHUYECKOTr0 TpoQuisi: y4eOHUK IJis CTYJ. YUpPexIEHUU cpel. mpod.
oOpazoBanus.. / Tabpuensu O. C., OctpoymoB M. I'.. — Mocksa :

Nz narensckuit uentp "Axanemus', 2019.
I'un, C. U. lpoekrt unu uccnegoanue? / C. U. I'un // [layaTkoBas mkomna. —
2010. — Ne 6. — C. 49-51

10.JIoBbiruH A.A. CoBpemennslii ctanok ¢ YITY u CAD/CAM cucrema. —

M.: JIMK, 2012.

11. MamontoB C.I', OO6mias Ouonorusa: Yueb. nisi CTyJACHTOB criell. y4eO.

3aBenenuit / MamontoB C.IL, B.b.3axapoB. — Mockga : Beicmras mikoa,
2005.

12.Ctanku ¢ YIIY: ycTpoHCTBO, MpOrpaMMHpPOBAaHUE, HHCTPYMEHTAIbHOE

obecrieuenne u ocHactka/ A.A. Xomob6os, XK.A. Mpouenko, A.B.
Agepuenko — M.: ®JIMHTA, 2014.
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DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypPChl

https://www.yaklass.ru/. — Jlara moctyma: 11.04.2022.

https://resh.edu.ru/. — JlaTa mocrymna: 11.04.2022.

denepabHbIM HHCTUTYT NEAArOTHYECKUX N3MEHEHUM: cauT. — MOCKBa,
2002. — URL: https://fipi.ru/ (mata obpamenus: 03.05.2022)
OOmecTBO3HaHWEe B HMHTEpHeTe : caiiT. — MockBa. — URL: http://danur-
w.nharod.ru/ (mara oopamenus: 14.05.2022)

BJICKTPOHHLIG I/IH(l)OpMaHI/IOHH])Ie PECYPCHI

9.

NGO~ wWNE

http://school-collection.edu.ru/. — dara nocryna: 11.04.2022
https://media.foxford.ru/chemistry_online/. — Jlata moctyma: 11.04.2022.

http://www.chemistry.narod.ru/. — Jlara moctyma: 11.04.2022.
http://www.college.ru/chemistry/. — dara noctyna: 11.04.2022.
https://chem-ege.sdamgia.ru/ . — lata mocryma: 11.04.2022.
https://biology.ru/ — Jlata moctyma: 15.04.2022
https://foxford.ru/wiki/biologiya — Jlata moctyma: 15.04.2022

Enunas xonnekius nudpoBbIX 00pa30oBaTEIbLHBIX PECYPCOB : CAalT. —
Mockga, 2005. — URL.: http://window.edu.ru/resource/981/47981? (mata
obpamenus: 14.05.2022)

KOHCTUTYLIMS POCCUMCKOU GEJIEPALIAN : caifr. — Mockaa,
2001. — URL: http://www.constitution.ru/ (mata obpamienus: 14.05.2022)

10.My Bibliography : caiit. — 2021. — URL: https://mybibliography.ru/site

(mata oopamenwus: 14.05.2022)
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