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Pabouas mporpamma ob6meo6pa3oBarensHoro  yde6Horo npeamera  «OCHOBBI
€CTEeCTBEHHOHAYUYHBIX 3HAHMI» pa3paboTaHa Ha ocHOBe DelepayibHOIO rOCYAapCTBEHHOIO
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@epepaun ot 17 mas 2012 1. Ne 413»), ®@enepalbHOr0 TIOCYIapCTBEHHOIO
o0pa3oBaTeNbHOrO  CTaHJapTa  CpefHero  MpopecCHOHAIBHOrO  00pa3oBaHHs 110
CrienManbHoCTU: 35.02.16 ODxcnnyamayus u pemowm CenbCKOXO3AUCMBEHHOU MEXHUKU U
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1564), npuMepHOi mporpamMmbl 001e00pa3oBaTeNbHON yUeOHOM JUCHUIUTUHBI «XHMHUS
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OctpoymoBa. — M. : U3narensckuii neHTp «Akagemusi», 2015. — 42 c. ISBN 978-5-4468-
2603-2 pexomennoBaHHOi DPI'AY «DHUPO» B KkauecTBe NPUMEPHON MPOTpamMMbl Iisi
peanu3aluu OCHOBHOM mpodeccruoHaibHoOl oOpa3oBaresbHoi nporpammbl CIIO na 6Gase
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No 3 or 21 wuronsg 2015 r. Perucrpaunonssiii Homep peueHsuu 385 om 23 uwona 2015 2.
OI'AY «©HPO», npuMepHOil niporpaMmbl 00111e00pa3oBaTeIbHON y4eOHOM AMCLMIIIIMHBI
«buonorusy s npodeccHOHANBHBIX 00pa3oBaTebHbIX opranusauuii /A.I.Pe3anos,
E.A.Pe3anoBa,E.O.®aneeBa.—M.:U3narensckuiinienTp«Axkanemusi»,2015.—20c. ISBN978-
5-4468-2604-9pexomennoBannoit ®I'AY «DUPO» B kauecTBe IPUMEPHOM NIPOrPaMMBbI Jist
peaimM3aliid OCHOBHOM mpodeccronanbHol obpaszoBatenbHoi mporpamMmbl CITO Ha Gase
OCHOBHOT0 00111er0 00pa30BaHus ¢ MOJNydeHrneM cpeHero obuiero oopasosanus. IIpoTokon
Ne 3 ot 21 wmronst 2015 r. PerucrpaunonHbiii Homep periensun 372 ot 23 wmrons 2015 r.
OI'AY «DUPO».
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1.PE3YJBTATBHI OCBOEHUA YYEBHOI'O ITPEJMETA

OcBoeHue cojnepkaHusi yuyeOHoro npeamera «OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUID)
oOecrnieunBaeT JOCTUKEHUE CTYyI€HTaMU CIIEAYIOIUX Pe3yabTaTOB:
o JIUYHOCHIHBIX:

JIP 1 4yBCTBO IOpAOCTH M YBaXKEHHsS K UCTOPUU M JOCTHIKEHMSIM OTECYECTBEHHOMU
XUMHYECKON HAyKH; XMMUYECKH IPaMOTHOE MOBEACHNE B MPOPECCHOHATBHON NESTEIbHOCTH
U B OBITY IIpH OOpAIIeHNH ¢ XUMUYECKUMU BEIIECTBAMH, MaTepUaIaMH U MPOLIECCaMU;

JIP 2 roTOBHOCTH K MPOAOJKEHHIO 00pa3oBaHUS M TMOBBIMICHHS KBaIU(UKAIMK B
n30paHHOM NPodeCCHOHATBHON AESTEIbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIH XUMUYECKIX
KOMIIETEHLIIMA B 3TOM; — YMEHHE HCIIOJIb30BATh JOCTHKEHUS COBPEMEHHOW XUMHUYECKOMU
HAyKd U XHMHYECKUX TEXHOJOTHUW ISl IMOBBIIIEHUS COOCTBEHHOI'O HWHTEIEKTYaJbHOIO
pa3BUTHUS B BEIOpaHHOW TPO(HECCHOHATBHON e TENbHOCTH;

JIP 3chopMHupoBaHHOCT 4YyBCTBA TOPJOCTM M YBAXKEHUS K HCTOPUU U
JOCTUKEHUSIM OTEYECTBEHHON OHOJIOTMYECKON HayKu; NpPEICTaBICHHUS O LEJIOCTHOM
€CTECTBEHHO-HAYYHOU KapTHHE MMPA;

JIP 4noHuMaHue B3aMMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, HX
BIMSHUSA Ha OKPYXKAIOIIYIO CpPeAy, SKOHOMHYECKYH0, TEXHOJIOTMYECKYH0, COLHMAIBHYI0 U
TUUYECKYIO Cepbl ACSITEIbHOCTH YEJIOBEKA;

JIP S5cnocoOHOCTh MCHOJIB30BaTh 3HAHMS O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHE MHpa B 00pa3oBaTeNbHOM M MPO(ecCHOHANBHON NeATEeIbHOCTH; BO3MOKHOCTH
UHGOPMAIIMOHHOMN CpeJIbl 11 00eCIedeH s MPOTyKTUBHOTO CaMOOOpa30BaHMUS;

JIP 6BnaneHue KyiabTypOl MBIILICHUS, CHOCOOHOCTh K OOOOIIEHHIO, aHAIU3Y,
BOCTIPHATHIO MH(POpPMAIMK B OOJACTH €CTECTBEHHBIX HAyK, IMOCTAHOBKE IIEJIM U BBIOOPY
MyTeH ee TOCTIKEeHH B IpodeccroHambHOM cdepe;

JIP 7cnocoOHOCTh pyKOBOJCTBOBAaTHCS B CBOEH JESATENIBHOCTH COBPEMEHHBIMU
IIPUHIMIIAMU TOJIEPAHTHOCTH, JUAJIOTA U COTPYIHUYECTBA; TOTOBHOCTh K B3aMMOZCUCTBHIO C
KOJJIEraMy, paboTe B KOJUIEKTUBE;

JIP 8roroBHOCTH MCHOIB30BATh OCHOBHBIE METOJBI 3aIUTBl OT BO3MOYKHBIX
MOCJICJICTBUM aBapuid, KaTacTpod, CTUXUHUHBIXOEICTBUIL;

JIP 906nananue HaBblkaMu Oe30macHOW pabOTBl BO  BpEeMs  IPOEKTHO-
UCCIICZIOBATEIILCKOM M OKCIEPUMEHTAIBHOW  JEATEIIBHOCTH, IIPU  UCIOJIB30BAaHUU
7a00paTOPHOTO 00OPYAOBAHNS;

JIP 10 cnocoOHOCTH UCHONB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B
NPAKTUYECKOM  JESITeNbHOCTH W TOBCEIHEBHOM JKM3HM ISl  COONIIOACHUS  MeEp
npo(UIAKTUKA OTPABICHHUM, BHUPYCHBIX U JPYrHX 3a00JieBaHUM, CTPECCOB, BPEIHBIX
IPUBBIYEK (KYpEHHUs, aJIKOT0JIM3Ma, HAPKOMAHHWH );[IPABUJI TIOBEICHMS B IPUPOJIHON CPEJIE;

JIP 11 roToBHOCTh K OKa3aHHUIO NEPBOM MOMOIUM MHpPHU TpaBMax, MPOCTYIHBIX H
IPYTUX 3a00J€BaHUAX, OTPABICHUSX MUIIEBBIMU IPOAYKTAMU;

JIP 12 ona enyxux, crabocaviuiawux, no30HO02A0XUUX 00YUAOWUXCS: CTTOCOOHOCTH K
COLIMAJIbHOW aJanTalMyl W HUHTErpaluu B OOIIECTBE, B TOM YHUCIE IMpU pealn3aluu
BO3MO)KHOCTEM KOMMYHMKAIlMM Ha OCHOBE CJOBECHOM peud (BKIIOYas YCTHYIO
KOMMYHHMKAIIUIO), a TAaK)Ke, IPU KEIaHUH, KOMMYHHMKAIMM Ha OCHOBE >KECTOBOM peuH ¢
JMLAMU, UMEIOIMMHY HAapYILIEHUs CIIyXa;

JIP 13 ona obyuarowuxca c HapyweHusmu ONOpHO-08U2AMENbHO20 ANNapama:



BJIa/ICHUE HaBBIKAMU MPOCTPAHCTBEHHOW U COLMATbHO-OBITOBONM OPUEHTHUPOBKH; YMEHHE
CaMOCTOSITEJIbHO M 0€30MacHO MEePEeABUTaThCsl B 3HAKOMOM U HE3HAKOMOM IPOCTPAHCTBE C
UCIIOJIb30BAaHUEM  CIEIHUATIBHOTO O0OpYAOBAaHMS; CHOCOOHOCTH K OCMBICICHUIO U
muddepeHra  KapTUHBI MHUpPa, €€ BPEMEHHO-NPOCTPAHCTBEHHOM OpraHu3alluu;
CIIOCOOHOCTh K OCMBICJICHHIO COIIMAJIbHOTO OKPYKEHUS, CBOEr0 MECTa B HEM, NMPUHSITHE
COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEN U COLUAIIBHBIX POJIEH;

JIP 14 o4 obyuarowuxcs ¢ paccmpoiicmeamu aymucmuyecko2o CHeKmpa:
dbopMupOBaHHE YMEHHUS CJEIOBaThb OTPAOOTAHHOW CHUCTEME TMpaBWJI TOBEACHUA U
B3aMMOJICUCTBHS B TIPUBBIYHBIX OBITOBBIX, YICOHBIX U COIMATBHBIX CUTYAITUSX, YIEPKUBAThH
TPaHMIIBl B3aMMOJICUCTBYS; 3HAHUE CBOWX MPEINOYTCHUN (OTpaHWYeHUiT) B ObITOBOM chepe
U cpepe UHTEPECOB.

o MemanpeomemHnplx:

KoMMyHUKATHBHBIX:

KYYJ 1 ymenue mNpoOAyKTUBHO OOIIAThCA U B3aUMOJIEMCTBOBATH B IIpoIlecCe
COBMECTHOM JEATEIbHOCTH, YYUTBHIBATH IO3HUIMU JPYTUX YYACTHHUKOB JESTEIbHOCTH,
a¢PexkTUBHO pazpemaTh KOH(IUKTHI;

KYY/ 2 BnageHue SI3bIKOBBIMH CPEACTBAMH — YMEHHUE SICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHHUS], HCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

KYYI13cnocoOHOCTh OpraHu30BbIBATh COTPYAHUYECTBO €IUHOMBIILICHHUKOB, B
TOM 4YHCJIE C MCIOJIb30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;

KYYJld4ona obyuarowuxca ¢ paccmpoiucmeamu aymeHmuyecko20 CHeKmpa:
OBJIQJICHUE YMEHHUEM aJCKBaTHO pEarupoBaTh B CTAHAAPTHOW CUTyallMd Ha YCIEX H
HeyJady, KOHCTPYKTUBHO JIEWCTBOBATh JaX€ B CHUTYalMSIX HEyCIleXa MpU OpPTraHU3yIoIIeH
MOMOIIH THIOTOPA;

KYYS50na obyuarowuxca ¢ paccmpoicmeamu aymeHmuyeckoeco Ccnekmpa:
OBJIQJICHUE YMEHUEM aJCKBaTHO pearupoBaTh B CTAHAAPTHOW CUTyallMd Ha YCIEX H
HeyJady, KOHCTPYKTUBHO JIEHCTBOBATh JAXXE B CUTyallMsIX HEYCIleXa MPH OPTraHU3YIOLIEH
MIOMOUIH ThIOTOPA;

KYYJ 6 ona obyuarowuxca c paccmpoticmeamu aymeHmu4eckoeo CHeKmpa:
CIIOCOOHOCTh CaMOCTOSITEJIbHO OOpaTUThCS K TE€AarormuyeckoMy paOOTHUKY (mexarory-
MICUXOJIOTY, COLIMANIbHOMY IEJarory) B ciy4yae JUYHBIX 3aTPyAHEHUH B PEIIEHUU KaKOIo-
1160 BOIIPOCa;

ITo3naBaTe/ILHBIX:

HHYYJ 1 — ucnonb3oBaHUE pa3IUYHBIX BUJOB MO3HABATEIHHON AESTEIBHOCTH M
OCHOBHBIX MHTEJUICKTYaJIbHBIX OTepanuii (TOCTAaHOBKY 3a/a4uu, (HOPMYyITUPOBAHUS TUTIOTES,
aHanW3a W CHUHTE3a, CpaBHEHUs, OOOOIICHMS, CUCTEeMAaTH3alliH, BBISBICHHUS NPUYUHHO-
CJICACTBEHHBIX CBS3€H, IOMCKAa aHaJIoroB, (OPMYJIUPOBAHMS BBIBOJOB) JUIS PELICHUS
MOCTaBJICHHON 3aJ1au, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHU (HAOIIOEHUS, HAYYHOTO
AKCTIIEPUMEHTA) ISl U3YYCHHUS Pa3JIMUHBIX CTOPOH XUMHUUYECKHUX OOBEKTOB M IPOIIECCOB, C
KOTOPBIMH BO3HMKAET HEOOXOMMOCTh CTATKUBATLCS B IIpodeccuoHanbHol chepe;

IIYYJA 2 — ucCnojap30BaHUE PA3IMYHBIX MCTOYHHMKOB ISl MOJYYEHUS] XUMHYECKOU
nH(popMaIu, yMeHHE OIEHUTh €€ JOCTOBEPHOCTD JIJIsI TOCTUKEHUS XOPOIIHUX PE3YIbTAaTOB B



npodeccuoHansHOM chepe;

IIYYJA 3 T[OBBIIIEHUE MHTEIJICKTyalbHOTO YpPOBHA B IMPOLECCE H3YyUYCHUS
OMOJIOTUYECKUX  SIBICHUH;  BBIAAIOUIUXCS  JOCTHKEHUM  OHOJOTMH, BONIICAIIUX B
OOIIIEYEIOBEUECKYI0  KYJBTYPY; CIOXHBIX M  MNPOTUBOPEUMBBIX MyTeH  pa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3IJISJIOB, WUJEW, TEOpHM, KOHUENUUH, runore3 (0 CYIIHOCTH U
MPOUCXOXKJIEHUHU IKU3HM, YeJIOBeKa) B XoJ€ paboThl € pPa3jIMYHbIMU HCTOYHHUKAMU
uHpopmaruu;

IHYYA 4 cnocoOHOCTh MOHMMATh MNPUHLMIIBI YCTOMYMBOCTH M MPOAYKTHBHOCTH
KUBOW TIPUPOJBI, IYTH €€ W3MEHEHHWs TII0J] BIUSHUEM AaHTPONOTEHHBIX (aKTOPOB,
CIOCOOHOCTh K CHCTEMHOMY aHAIHM3y TJI00aTbHBIX 3KOJOTHYECKHX MPOOJIEM, BOMPOCOB
COCTOSIHUS OKPYXAIOIIEH Cpe/ibl U PallMOHATILHOIO UCOJIb30BaHUS IPUPOTHBIX PECYPCOB;

INYYJ S ymenue 00OOCHOBBIBATH MECTO M pOJIb OHOJOTUYECKUX 3HAHUM B
MPAKTUYECKON AESATEIbHOCTU JIIOJIE, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUM; OMpPEACISITh
KUBbIE OOBEKTHI B MPHUPOE; MPOBOAUTH HAOMIOACHHUS 3a JKOCHCTEMaMHU C IENbI0 HX
ONMCAaHMsI W BBISBICHUS €CTECTBEHHBIX M AHTPOINOTCHHBIX HM3MEHEHUMW; HAXOIWTh U
aHAIM3UPOBaTh MH(POPMALIMIO O KUBBIX 00bEKTAX;

IIYY]l 6 cnocoGHOCT, MPUMEHATh OMOJIOTHYECKHE U IKOJOTUYECKUE 3HAHMS JIJIs
aHaIKM3a NPUKJIAJAHBIX MPOOJIEM XO35HUCTBEHHOM AESTENbHOCTH;

IIYY]J 7 cnocoOHOCTP K CaMOCTOSTEIbBHOMY TIPOBEACHHUIO HCCIICOBAHUM,
MOCTAHOBKE €CTECTBEHHO-HAYYHOI'O S3KCIEPUMEHTa, MCIOJIb30BAHUIO WH(OPMAIMOHHBIX
TEXHOJIOTHH JIJIsl PEIIEHUS HAYYHBIX U MPO(ECCUOHATBHBIX — 3a/ad4;

MYV 8 ona enyxux, crabocaviumiawux, n030HO02IOXWUX 0OVUAIOWUXCS: BITaJICHNC
HABBIKAMH OTIPEJICTICHUS W WCIPABJICHHS Clenu(PUIecKux OomuOoK (arpaMMaTH3MOB) B
IIACbMEHHOM U YCTHOM PEUH;

MMYY90rns obyuarowuxca ¢ paccmpoicmeamu aymeHmuyecko2o CHeKkmpa:
OBJIQJICHUE YMEHHUEM BBINOJHATh JCUCTBUSI MO 3aJaHHOMY aJFOPUTMY WM OOpasily mpu
COMPOBOXKIAIONICH TMOMOIIM [EJIaroruiyeckoro pabOTHUKA M OPraHU3yIOHIed MOMOIIU
TBIOTOPA;

NNYY1001a obyuarowuxca ¢ paccmpoticmeamu  aymeHmuuyecKkoco Cnekmpa:
OBJIQZICHUE YMEHUEM AaKTHUBHOI'O HCIIOJIb30BAHUS 3HAKOBO-CUMBOJIWYECKUX CPEACTB MJIA
NpeAcTaBlIeHUs] UHPOpMALIMK 00 HM3ydaeMblX OOBEKTaX M MPOLECCax, Pa3IUYHBIX CXEM
pelieHus y4yeOHBIX M MPaKTUYECKHX 3a/lad IpU OpraHu3yrouledl NOoMollu nejarora-
MICUXO0JIOTa U ThIOTOPA;

NMYYAllora obyuarowuxca ¢ paccmpoucmeamu aymeHmu4eckoeo CcHeKkmpa:
CIOCOOHOCTh CAMOCTOSITEIFHO JCHCTBOBATH B COOTBETCTBHUH C 33JJaHHBIMH ATAJOHAMH MPHU
ovcKe HH(OpPMAIUHU B PA3TMYHBIX HCTOYHUKAX,

PeryasiTuBHBIX:

PYY]J 1 oco3HaHue couuaabHOW 3HAYUMOCTU CBOEH Mpodeccuu/crennaibHOCTH,
o0JiafjaHue MOTUBAIMEN K OCYIIECTBIECHUIO MPOGECCUOHANBHONU JIESITENIbHOCTH;

PYV]l 2 criocoOHOCTh K OILIEHKE ITHYECKHUX ACIEKTOB HEKOTOPBIX HCCIEIOBAHUM B
00J1acT OMOTEXHOJIOTUH (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIUIOOTBOPEHUE);

PYVY]l 3 BianeHue HaBbIKaMU I[103HABATEJILHOM peduieKCUM KaK OCO3HaHUS
COBEpLIAEMBIX JEHCTBUH M MBICIUTENBHBIX NIPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUM,
IPAHUL] CBOETO 3HAHUS W HE3HAHWS, HOBBIX IIO3HABATEIBHBIX 3a/ad U CPEICTB MX



JIOCTHXKECHUS,

PYVYI 4 ona obyuarowuxcs c paccmpoucmeamu aymeHmuyeckoeo Cnekmpa.
CIIOCOOHOCTh IUJIAaHUPOBATh, KOHTPOJMPOBATH U OLEHUBATh COOCTBEHHbIE Yy4eOHbIE
JEUCTBUSL B COOTBETCTBUM C TOCTABJIECHHOW 3a/auyeil U YCIOBUSIMHM €€ pealM3aluuu Ipu
COMPOBOXKAIONICH TMOMOIIM [EeIaroruiyeckoro pabOTHUKA M OPraHU3yIOHIed MOMOIIU
TBIOTOPA;

PYVYSona obyuarowuxca ¢ paccmpoucmeamu — aymeHmu4ecKko2o Cnekmpa.
OBJIaJICHUE YMEHHEM OmpeneisaTh Haumbonee 3(PexTUBHBIE CHOCOOBI JOCTHKEHUS
pe3ynbTara MpU  CONPOBOXKJAAMOIIEH  IMOMOIIM  IEJAaroru4eckoro  pabOTHUKA U
OPraHMU3YIOLIEH IIOMOIIHU THIOTOPA;

PYVY60rna obyuarowuxca ¢ paccmpoucmeamu — aymeHmuyecko2o CHeKkmpa:
OBJAJICHUE YMEHHEM OLICHUBATH PE3YJIbTAT CBOEH JEATEIBHOCTH B COOTBETCTBUU C
3aIaHHBIMU HTAJOHAMH IIPU OPTaHU3YIOLIEN ITOMOLIU THIOTOPA;

PYVYI7 ona obyuarowuxca c¢ paccmpoiucmeamu aymeHmuiecko2o Cnekmpa.
KPUTUYECKA OLEHUBATH MU MHTEPIPETUPOBATH MOJYyYaEMyI0 HH(POPMALUIO U3 Pa3TUUYHBIX
VCTOYHUKOB.

o NpPEeOMEemHbIX:

I3 1chopMupoBaHHOCTH MPEACTABICHUNA O MECTE XMMHUU B COBPEMEHHOW HAay4dyHOU
KapTUHE MHpA; TOHUMAaHUE POJU XUMHUU B (DOPMUPOBAHUM KPYyrozopa M (PyHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA ISl PEICHHS TPAKTUYECKUX 3a/1a4;

I3 2 — BnajgeHue OCHOBOMOJIATAIOIIMMU XUMUYECKUMHU TOHSTUSMHU, TEOPUSIMHU,
3aKOHAMHU Y 3aKOHOMEPHOCTSAMU; YBEPEHHOE IOJb30BAHUE XUMUUYECKOW TEPMHUHOJIOTHEN U
CUMBOJIMKOM;

II3 3 — BnageHWe OCHOBHBIMU METOJAMU HAy4YHOTO MO3HAHMUSI, HUCIOJb3yEeMbIMU B
XUMUU: HAOJTIOJEHUEM, ONTMCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBACHATH pe3yibTaThl MPOBEICHHBIX ONBITOB MW JIeNaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITh METOJIbI O3HAHUS TP PEUICHUHU PAKTUYECKUX 3a]1aY;

I13 4 — chopmMupoBaHHOCT YMEHHMS JaBaTh KOJIMYECTBEHHbIC OLIEHKU U MPOU3BOJIUTH
pacyeTsl 0 XUMUUYECKUM (OpMYJiaM U YPaBHEHUSIM;

I3 5 — BrnageHue mnNpaBWIaMM TEXHUKU O€30MACHOCTH TNPHU HCIOIb30BAHUU
XUMUYECKUX BELIECTB;

I3 6 — chopMUpOBAaHHOCTH COOCTBEHHOW MO3ULIMU MO OTHOUIEHUIO K XUMHUYECKOU
nH(pOpMaIUK, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.

I13 7chopMupoBaHHOCTH MPENCTABICHUN O POJIU U MECTE OMOJIOTHH B COBPEMEHHOM
HAy4YHOW KapTHHE MUpPA; MOHUMaHWE poJid Ouojoruu B (OPMHUPOBAHMHM KPYyroszopa u
(GYHKIIMOHATLHOW TPAMOTHOCTH JJIsS PEIICHUS MPaKTUYECKHX 3a]1a4;

II3 8 BnajgeHue OCHOBOMOJATAIONIMMH TMOHATUSIMU M TPEACTABICHUSIMU O >KHBOM
MpUpPOAE, €€ YPOBHEBOM OpraHW3alMd W  DBOJIOLUMH;, YBEPEHHOE IOJb30BAHUE
OMOJIOTMYECKONM TEPMHUHOJIOTUEH U CUMBOJIMKOM;

I3 9 BnageHWe OCHOBHBIMU METOAAMHU HAYYHOrO IO3HAHUSA, UCIOJIb3YEMBIMH IPU
OMOJIOTUYECKUX HCCIEAOBAHUSAX KUBBIX OOBEKTOB U DKOCHUCTEM: OMUCAHUEM, U3MEPEHHEM,
pOBeIeHHEM HAOJIO/ICHUI; BBISIBIICHUE U OIIEHKA aHTPOIION€HHBIX U3MEHEHUH B IPUPOJIE;

ITY 10chopmupoBaHHOCTH yMEHUN OOBACHITH pE3yJbTaThl OMOJIOTMYECKUX
HKCIIEPUMEHTOB, PEIIaTh AIEeMEHTapHbIE OMOJOTUYECKUE 3a/1a4K;



ITY 11chopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU MO OTHOIICHUIO K OMOJIOTUYECKOM
uHpOpMaLUK, TOJIy4aeMOil M3 pPa3HbBIX MCTOYHUKOB, TJIOOAJBHBIM HKOJIOTHYECKUM
npobjaemMaM U MyTsIM UX PELICHHUS.

2.COAEP)KAHME YYEBHOI'O ITPEJIMETA

BBenenune. Hayunpie MeTOApl TMMO3HAHUS BEIUIECTB W XHMHWYECKHUX SBICHUU. Pomb
HKCHEPUMEHTA U TEOPUU B XUMHUHU. MoOAENMpPOBAHME XUMUYECKUX MPOLIECCOB. 3HAUCHHE
xumun nipu ocBoeHuu npodeccuit CIIO u cneunansHoctedt CIIO TexHHUecKoro nmpoguis
poecCHOHATEHOTO 00pa30BaHMSI.

1. O0masi 1 HeopraHu4eckasi XUMHSA
1.1. OcHOBHBIEC IOHATHS U 3AKOHBI XMMHUU
OcHoBHbIe TOHSATHS XuMuM. BemectBo. AtoM. Monekyna. XUMHYECKUH 3JIEMEHT.
Amnnorponus. IIpocteie u cnoxHble BemecTBa. KauecTBEHHBI M KOJWYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU M (PopMysibl. OTHOCUTENbHBIE ATOMHAs W MOJIEKYJsipHas
Macchbl. KomuecTBo BelecTsa.
OcHoBHbBIE 3aKOHBI XUMHMH. CTEXUOMETPUS. 3aKOH COXPaHEHHUS MacChl BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBA BELIECTB MOJIEKYJISIPHOM CTPYKTYpPhL. 3aKOH ABOraJpo U CIEACTBUS U3
HETO.
JdemoHcTpanumn
Mogenn aToMOB XUMHUYECKUX DJIEMEHTOB.
Kosekiust mpocThIX U CI0KHBIX BEIIECTB.
IIpakTHyeckoe 3aHATHE:
-PacueTHble 3a1auM Ha HAXOXKJIEHUE OTHOCHUTEIBHOW MOJIEKYJISIPHOM MAacChl, ONPENECICHUE
MAaCCOBOM JIOJIM XMMHYECKHUX 3JIEMEHTOB B CJI0KHOM BELIECTBE.
-OCHOBHBIE MTOHATHS U 3aKOHBI
1.2. Ilepuognuecknii 3akoH u Ilepuoanyeckasi cucreMa xumuyeckux jiementos . H.
MenzaesieeBa U CTPOCHHE aTOMA
IHepuoauueckuit 3aK0H J1.A.Menneseena. OTKpBITHE J.1.MenpaeneeBbM
[Tepuomuueckoro 3akoHa. [lepuomnueckuit 3akoH B Qopmynuporke JI. V. Menneneera.
[lepuonuueckass Tabnuila XUMUYECKHUX DJIEMEHTOB — rpaduyeckoe OoToOpaxkeHue
nepuoAndeckoro 3akoHa. CTpykTypa NEPUOAMYECKON TaONMIbl: MHEepUoAbl (Majble U
Oospilive), rpynmel (raaBHas v noboudnas). Ctpoenue atroma u Ilepuoamyeckuii 3aKoH
J.1.MenneneeBa. AToM — ciioxkHast yacTula. Aapo (MpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAs
o6omouka. M3oTomsl.
CTpoeHne 3JIeKTPOHHBIX 000/1049eKk aTOoMOB. CTpOCHUE AIEKTPOHHBIX 000JIOYEK aTOMOB
AJIEMEHTOB MaJbIX Tepuo10B. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX O0OJOYEK aTOMOB
3JIEMEHTOB OOJIBIINX MEPUOAOB (MEpeXOAHBIX 371eMeHTOB). [loHsTHEe 00 opOUTANAX. S-, p- U
d-opOurtanu. DneKTpoHHbIE KOH(PUTYpPALIMK aTOMOB XMMUYECKUX AyeMeHTOB. CoBpeMeHHas
dbopmynupoBka Ilepumonuueckoro 3akoHa. 3HaueHue Ilepuonuyeckoro 3akoHa W
[Tepuoauueckor cucteMbl XUMHUYECKUX AeMeHTOB 1. Y. MeHnneneeBa sl pa3BUTHSI HayKu
Y IOHUMAHUSI XUMAYECKOW KapTUHBI MUPA.
JdeMoHcTpanuu
Paznuunsie popmel [leproanueckoit cucteMbl xumudeckux 3eMeHToB J[. . Mennaeneena.



JuHamudeckue Tabauibl sl MoaeupoBanus [lepuoanyeckoi CUCTEMBI.
IIpakTHUYeckoe 3aHsATHE:

-CocTaBiieHue 3MeKTPOHHBIX (HOPMYIT aTOMOB.

1.3. Ctpoenne BemecrBa. MloHHas xumuueckas cBs3b. KoBajeHTHas XMMHUYECKAs! CBS3b.
Merannuueckas cBsi3b. BonoponHas cBs3b.

JdemoHcTpanumn

Mopenp KpUCTAIIMYECKON PEIIETKHU XJIOpUAA HATPHSL.

OO0pa3ipl MUHEPATIOB C HOHHON KPUCTAIUIMYECKON PEIIeTKOM: KaIbIUTa, TauTa.

Monenu KpUCTaNIMYECKUX PEIIETOK «CyXOoro nbAa» (WM #ojaa), anmasa, rpaduta (wiu
KBapua

1.4. Boma. PacrBopnl. Bogna. PactBopbel. PacTBopenune. Bonma kak pacTBOpUTENb.
PactBopumocTs BemniecTB. HachllieHHbIE, HEHACHIIECHHBIC, IEPECHIIICHHBIE PACTBOPBI.
3aBUCHUMOCTh PAacCTBOPUMOCTH Ta30B, JKUJIKOCTEM M TBEPIbIX BEUIECTB OT Pa3JIMYHBIX
dakTopoB. MaccoBasi J10Ji1 pacTBOPEHHOTO BEIIECTBA. DJIEKTPOIUTHUECKAsT TUCCOIMAIIHSI.
DJIEKTPOJIUTHI U HEAJIEKTPOUTHI.

DJIEKTPOJIUTHYCCKAN AUCCONMAnMs. MexaHu3Mbl dJIEKTPOIUTUYECKOW TUCCOUMALMM IS
BEILIECTB C PA3JIMYHBIMU TUIIAMH XUMUYECKON CBsizu. CHUIIbHBIE M CJaOble 3JIEKTPOJIMTHI.
OCHOBHBIE MOJIOKEHUS TEOPUH DIICKTPOJIUTHUECKON Auccouranuu. KucioTel, OCHOBaHUS U
COJIM KaK JIEKTPOJIUTHI.

JdemoHcTpanumn

PacTBOpUMOCTH BElIECTB B BOJE.

PacTBOopenue B BoAE CEpHOM KUCIIOTHI U COJIEM AaMMOHHUS.

1.5. Knaccupukanus HeopraHMm4ecKMX COeAMHEHUI U UX CBOMCTBA

Kucnote! 1 nx cBouictBa. OcHoBaHusa U ux cBoiicTBa. Conu M ux cBoricTtBa. OKCHUABI U UX
CBOMCTBA.

JdeMoHcTpanuu

BzaumopenicTBue a30THOWM M KOHIIEHTPUPOBAHHOW CEPHOW KHUCJIOT C METaJUIaMH.
HeoOpatumelit ruiponus kapOuaa kanbius. O0paTUMblid THAPOIIU3 COJIEH PA3IMYHOIO THUIIA.
1.6. XuMu4eckune peakiuu

Kunaccudpukanusi XuMuyecKMX peakumi. Peakunu coeiuHeHus, pa3ioxKeHus1, 3aMeleHus,
obmena. Katanutuueckue peakiuu. OOpaTuMble 1 HEOOPATUMbIE PEAKIIUU.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIe peakuuu. CrerneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBuTens u oOkuciaeHwe. MerToa 3JeKTpOHHOro OamaHca Aiis
COCTAaBJIEHHUS  YPaBHEHUW  OKHUCIMTEIIbHO-BOCCTAHOBUTENbHBIX  peakuuii. CKopocTh
XUMUYECKUX peakiuil. [IoHsATHE 0 CKOPOCTH XMMUYECKUX PEAKIUil. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKUX PEaKUUd OT pa3iuYHbIX (HAKTOPOB: MPUPOJBI PEarupyrolux BELIECTB, UX
KOHILICHTPAllMM, TEMIIEPATYpPbl, MOBEPXHOCTH CONPUKOCHOBEHUS W  HCIOJIb30BAHMS
Karanu3atopoB. OOpaTUMOCTh XUMUYECKUX peakiuii. OOpaTuMbie U HEOOpATUMBIE PEAKIUH.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILIEHHUS.

JdeMoHcTpanuu

[Tpumepsl HEOOPATUMBIX PEAKIMM, UIYIIUX ¢ 00pa30BaHUEM OCaJKa, T'a3a WK BOJIbI.
IIpakTH4eckoe 3aHsTHE.

-Pemenne 3aga4 u yrpaxHeHH Ha CKOPOCTh XMMUYECKUX PEAaKIUN.

1.7. MeTaiibl 1 HeMeTaJLIIbI



Meramiabl. OCOOEHHOCTH CTPOEHHS aTOMOB M KpHUCTAUIOB. (DuU3MYECKUE CBOMCTBA
metauioB. Kinaccudukanus mMeTamioB Mo pa3ivUyHbIM MPU3HAKaAM. XHMMHUYECKHE CBOMCTBA
METAJUIOB. DJEKTPOXUMHUYECKUN pAJl HampshkeHUM MetauioB. Mertamorepmus. OOmue
cnocoObl  mosydeHust MmetawioB. [lonsitue o  meramnypruu.  [lupomerammyprus,
TUAPOMETAILTYPTHUsl U 3JIeKTpoMeTauTyprusi. CIUiaBbl YEPHBIE U [IBETHBIC.

Hemeranabl. OcoOeHHOCTH CTpoeHHs aToMoB. HemeTamnsl — MpoCThie BEIECTBA.
3aBUCHUMOCTb CBOMCTB TAJOI€HOB OT MX IMOJOXKEHUS B IEPHOJNYECKON CHCTEME.
OKHCIUTENBHBIE U BOCCTAaHOBUTEJIbHBIE CBOWCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT HX
IIOJIOKEHHMS B PALY DJIEKTPOOTPULIATEIILHOCTH.

JdemoHcTpanumn

Kosmnexuus Meraninos.

B3anMopeiicTBue MeETaUIOB C HeMeTajulaMHM (Kene3a, LHMHKA W aFOMHHHUS C CEpoW,
AITFOMUHUS ¢ HOJIOM, CYpBMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).

Komnekus HemMeTauos.

["'openue HemeTamioB (cepsl, hocdopa, yris).

JlabopaTopHasi padora:CBOMCTBa METAJUIOB U UX COCTMHEHUM

2. Opranuyeckasi XuMHust

2.1. OcHOBHBIEC TIOHSAITUA OPraHUYeCKOW XUMHMH U TEOPHSl CTPOEHUS OPraHMYeCKHUX
coequHeHnid. Teopusi cTpoeHusi opraHuueckux coeauHeHuid A.M.bytiepoBa. OCHOBHBIE
MOJIOKEHUSI TEOPUH XUMHUYECKOTO cTpoeHus. M3oMepust u nzoMepbl. XUMU4Yeckrue GopMyibl
Y MOJIEJIH MOJIEKYJI B OPraHUYE€CKOU XUMUHU.

Knaccudukanuss opranuueckux BemiecTB. Krnaccudukanus BemECTB MO CTPOSHUIO
YTIEPOTHOTO CKEJIeTa M HATMIUIO (PYHKITMOHAIBHBIX TPyM. ['OMOJIOTH U TOMOJIOTHSI.
JleMoHcTpannu Moneny MOJIEKyI TOMOJIOTOB M U30MEPOB OPTaHUYECKUX COEAUHEHNMN.
KauecTBeHHOE OOHapyX€HHE YIJepoAa, BOJOPOAA M XJIOpa B MOJEKYJIAX OPraHUYECKUX
COEIUHEHNN.

2.2. Yri1eBOoA0OpPOAbI U X NPUPOAHbIE HCTOYHUKH

AJkaHbl. AJIKaHbl: TOMOJIOTUYECKMU psi, HW30MEPUS M HOMEHKIATypa AaJIKaHOB.
XUMHUYECKHE CBOICTBA alkaHOB (MeTaHa, 3TaHa): TOpPEHHUEe, 3aMeIleHHEe, pPa3JI0KEHUE,
neruapupoBanue. [[puyMeHeHne ankaHoB HA OCHOBE CBOMCTB.

AJIKeHBI. OTWIEH, €ro IMojydeHue (AeruapupoOBaHUEM JdTaHA, JENOoJIUMEpU3alUeH
nonudTUIeHa). ['omMonornyeckuil psii, M30Mepus, HOMEHKJIATypa aJKeHOB. XHUMHUYECKHE
CBOMCTBa 3TWJICHA: FOpEHHE, KaueCTBEHHbIE peakinu (oOecuBeunBaHre OpOMHON BOJABI U
pacTBOpa NEpMaHraHata Kajius), rufparauus, noiuMepusanus. [I[puMeHeHne »TwiieHa Ha
OCHOBE CBOWCTB.

JAuenbl n Kaydyyku. [lonsaTre 0 nueHax Kak yriaeBoIOpOJax ¢ ABYMs ABOMHBIMHU CBS3SIMU.
ComnpspkeHHbIe TMeHbl. XUMHYECKUE CBOMCTBA OyTanueHa-1,3 u u3onpeHa: obeclBeunBaHue
OpOMHOU BOABI M TOJUMEpHU3alUs B Kaydykd. HaTypallbHBIH U CHHTETHYECKHE KAaydyKH.
Pe3una.

AJIKMHBI. XMMHUYECKHE CBOMCTBA alleTWJIEHA: TOpeHHe, oOeclBeUrBaHUE OPOMHOM BOJIbI,
MPUCOEANHEHNU XJIOpOBOJOpoJAa MW rTuiaparauus. l[IpumeHeHue aneTuneHa Ha OCHOBE
CBOMCTB. MexKaccoBasi U30Mepus ¢ alikagueHaMu. ApeHbl. beH30s. XuMU4YecKue CBOMCTBa
OeH30J1a: TOpEHHUe, peaklMu 3amelleHus (rajJloreHupoBaHue, HUTpoBaHue). lIpumenenue
O€H30J1a Ha OCHOBE CBOMCTB.

IIpupoanbie HMCTOYHMKM YrjaeBogopoaoB. IIpupoaHslii ra3: cocrtaB, NPUMEHEHHE B



kauectBe TomnuBa. Hedts. CoctaB u mnepepaborka Heptu. Ileperonka nedru.
HedTenpoayKThi.

JdeMoHcTpanuu

['openne meTaHa, STUIEHA, allETUIICHA.

OTHollIeHHE MeTaHa, 3THIICHA, alleTU/IeHa U O€H30Jla K pacTBOpaM IEpMaHraHata Kaiaus U
Opomuoil Boxe. [lonmyueHue sTuieHa peakiUed AerujapaTaliy 3TaHoja, aleTHIeHa —
THAPOJIU30M KapOuJia Kalbliusl.

IIpakTHyeckoe 3aHATHE:

- CocraBieHue CTPYKTYPHBIX (POPMY U Ha3BaHUM aJTKaHOB

- CocraBieHHe CTPYKTYPHBIX (POPMY U Ha3BaHUM AJIKEHOB

- CocraBieHue CTPYKTYPHBIX (POpPMYI U Ha3BaHUM JHEHOB

2.3. Kucsopoacoaep:kaniue opranHndeckue coeJnHeHns

Couprel. IlomydyeHne »3TaHona OpOKEHHMEM TJIIOKO3bl M THApaTalueld  3TUJICHA.
['unpokcunpHas rpynmna kKak (yHKUHoHaibHas. [loHsATHE O mpeAenbHBIX OJHOATOMHBIX
cnupTax. XHMHYECKHE CBOMCTBAa ATaHOJNA: B3aUMOJCHCTBUE C HaTpueMm, OO0pa3oBaHUE
INPOCTBIX U CJOXKHBIX 3()UPOB, OKUCIEHUE B anbiaerui. lIpuMeHeHune 3TaHONa Ha OCHOBE
CBOWCTB. AJIKOTOJIU3M, €r0 TOCJHEACTBUS IS OpraHM3Ma 4YeJOBEKa U MPEaynpexIcHUE.
['MueprH Kak MPEACTaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha
MHOI0OaTOMHbBIE cIUPTHIL. [I[pruMeHeHne rniepuHa.

®enosn. duznyeckue W XUMHUYECKHME CBOMCTBa (eHona. B3zanMHOe BIUsSIHME aTOMOB B
MoJieKylne (eHoma: B3aMMOJEHCTBHE C THAPOKCHAOM HATpuUsi U a30THOM KHUCIIOTOM.
[Ipumenenue ¢Qenona Ha OCHOBE CBOMCTB. AJbaeruabl. I[lonstue 00 anpaerugax.
Anpneruanas rpynmna Kak QyHKIuoHandbHas. DopManbAerua U €ro CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIIEHME B COOTBETCTBYIOWIMMU crupT. Ilomydenwne
aJIbJIETUJIOB OKHCJICHHEM COOTBETCTBYIOIIMX cHUpPTOB. llpumenenue dopmanpiernga Ha
OCHOBE €r0 CBOMCTB.

Kapo6onoBbie kucaorbl. [lonsarre o kapOoHOBBIX KuchoTax. KapOokcuiabHas rpymnmna Kak
dbyHKUMOHATBHASA. ["'OMOJIOrMUecKUil psl peleTbHbIX 0OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[Tonyyenne KapOOHOBBIX KHCIOT OKHMCIECHHUEM ajbAeruoB. XHUMHYECKHE CBOICTBa
YKCYCHOM KHUCIIOTBI: OOIIME CBOMCTBA C MUHEPAIbHBIMA KHUCIOTaMU M pPEaKIus
srepudukanuu. [IpumeHeHne yKCycHOW KHUCIOTHI Ha OCHOBE CBOMCTB. Briciine kXupHble
KHUCJIOTHI Ha TPUMEpE MaJTbMUTUHOBOM U CTEAPUHOBOM.

Caoxubie 3¢upsl M :kupbl. [lonyueHue clIOXHBIX >QUPOB peakuuer 3TepuduKaii.
Crnoxusie 3¢upbl B mpupoje, ux 3HaueHue. [IpuMeHeHue CloXHBIX 3(UPOB HA OCHOBE
cBoiictB. JKupel kak cnoxkubele 3¢upbl. Knaccuduxamus xupoB. XUMHUECKHE CBOWMCTBA
KHAPOB: TUAPOIW3 WU THAPUPOBAHUE KUAKUAX KUPOB. [IprMeHeHne »XUpPOB Ha OCHOBE
CBOMCTB. MbLia.

YrieBoabl: TriI0Ko03a. [7IOKO3a — BEHIECTBO C  JIBOMCTBEHHOW (QyHKIUEH —
aNbACTUAOCIIUPT. XUMHUYECKHE CBOWMCTBA TIIFOKO3BI: OKHCJIEHUE B INIFOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJIEHME B cOpOUT, cnupToBoe OpoxkeHue. [IpuMeHeHHe TIJIIOKO3bl Ha OCHOBE
CBOWCTB. 3HAYEHHUE TOKOKO3bI B )KUBOM IPUPOJIE U KU3HU YEJIOBEKA.

Yraesoapl: kpaxmana. dusnueckue M xXumuyeckue cBoucrBa. [lomyueHue kpaxmana.
[IpuMeHeHnE KpaxMalla Ha OCHOBE CBOVCTB.

Yriaesoapl: ne/n0a03a. Pusnyeckue U XUMMUYECKUE CBOMCTBA. llonmydeHue LEeuroI03bl.
[IpuMeHEHNE LEIUTI0036l HA OCHOBE CBOWCTB.



JleMmoHCcTpanun

KauecTBeHHbBIE pEAKIIMM HA MHOTOATOMHBIE CIIUPTBHI.

Peakiust cepeOpsiHOTO 3epKalia ajabAeTU10B U TIIOKO3bI.

OxuciieHre ajabAeruI0B U TIIOKO3bI B KUCIOTY C MOMOIIBI0 ruapokcuia meau (11).
KauecTBeHHas peakuust Ha Kpaxmal.

IIpakT4yeckoe 3aHsATHE:

CocraBneHue CTpyKTYpHBIX (POpMYI U Ha3BaHUI KapOOHOBBIX KUCIOT

3. buoJiorus

3.1 MmHuoroo0pa3ue kuBoro mMupa. OObEKT H3y4eHHs] OWOJIOTMM — JKUBas MPUPOJA.
[Tpu3Haky KUBBIX OPraHMU3MOB M HMX MHOrooOpasue. YpOBHEBas OpraHM3alMs >KUBOM
OpUPOJBI U 3BOMIONMS. MeToAbl MO3HaHUS >KUBOM Mpupoabl. OOmue 3aKOHOMEPHOCTH
ouonorun. Pons 6uonoruu B GopMUpOBaHUHM COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHHBI
MUpa W MPAKTHYECKOW JAESITENBHOCTU JOJel. 3HaueHUue OHOJIOTMH NpPH OCBOCHHH
npodeccuil ¥ cenraibHOCTEN CpeHero npodhecCuOHATBLHOTO 00pa30BaHuU.
JdeMoHcTpanuu

buosiornueckne CUCTEMBI Pa3HOIO YPOBHS: KJIETKA, OPraHU3M, MOIYJSLHS, DKOCUCTEMA,
ouocdepa.

3.2YUYEHHUE O KUIETKE

XuMuuyeckasi OpraHu3anus KjiaeTku. OpraHndyeckrue U HEOPraHWYECKHUE BEIIESCTBA KIIETKU
Y JKUBBIX OPTaHU3MOB, WX POJIb B (YHKIIMOHUPOBAHUH KIIETKH. brojorndeckast poib BOJIBI
B KJIETKE.

Besiku, yrieBoabl, JUNUILI U UX POJib B KJIeTKe. CTPOCHUE, CTPYKTYPa U BBIMOJHSIEMbIE
byakuun OenkoB. JleHatypamus u peHaryparus Oenka. CTpoeHHE, W BBITIOJIHICMbBIC
byHKIIMA yTaeBo0B. Poib TUMMIOB B KIIETKE.

HykJienHOBbI€ KHCJIOTHI U UX POJIb B KJeTKe. TUlbl HYKJIEMHOBBIX KUCIOT. OCHOBHbBIE
BUJbI, cTpoeHue u BbinmonHseMmble ¢yHkuuun PHK. JIHK — Hocurtenbs HaciaeAaCTBEHHOU
uHopmaruu. Permukanusa JIHK. I'en. ['enetnueckuit koj.

Kinerounass Teopusi cTrpoeHusi opraHu3smoB. lcrtopusi uzyueHusi kieTku. OCHOBHBIE
TOJIOKEHUS KJIICTOUHOM TeOopUM. 3HAUCHUE KJIIETOYHON TECOPHUH.

Bupycsl kak HekjerouHasi popma ku3Hu. CTpoeHue BUPYCOB U MX THUIIbI. JKU3HEHHBIN
ki BupycoB (Ha npumepe Bupyca CIIMla unu remaruta). KneTka-xo3siuH U BUPYC-
napasuT: CTpaTeruu B3auMoaeicTBrs. boprba ¢ BUpYCHBIMU HHDEKIIUAMU.
Hemoncmpayuu

Crpoenue u crpykrypa oenka. Ctpoenne mosiekyn JIHK u PHK. Pemnukanus JJHK.

CxeMbl 3HepreTH4ecKkoro oOMeHa u OmocuHre3a Oenka.

CtpoeHre KIETOK MPOKAPUOT M DYKAPHOT, CTPOCHUE U MHOTO00Opa3ue KIIETOK PACTCHUU W
JKUBOTHBIX.

CtpoeHue Bupyca.

dotorpadun cxem cTpoeHus: XxpomocoM. Cxema CTpOeHUsI TeHa.

MuTto03.

Ilpakmuueckue 3anamus

- OCHOBHBI€ CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH

-Pemienue 3agau no teme: «HykJieMHOBBIE KUCITIOTHI»

Jlabopamopnsie 3anamus



-Habmonenne KIETOK pacTeHWd W JKUBOTHBIX TOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax, X OonucaHue.

-IIpuroToBneHre u onrcaHUe MUKPOIPENAPATOB KIETOK PAaCTEHUH.

-CpaBHEHHE CTPOCHHUS KJIETOK PACTEHUH U )KMBOTHBIX MO0 TOTOBBIM MUKPOIIpEnapaTaMm.

3.3 OPTAHU3M. PASMHOXEHUE U UHAUBUAYAJIBHOE PAZBUTHUE
OPT'’AHU3MOB

PasmHoxkenne opranm3sMoB.OpranuzM — eAuHOE Lenoe. MHorooOpazue OpraHu3MOB.
PasmHOXeHME — BakKHEWIIEe CBOWCTBO KHUBBIX OpraHu3MoB. [lomoBoe u Oecmoioe
pPa3MHOKEHHE.

Muro3. Xon muro3a .buonornyeckoe 3HayeHIEe MUTO3A.

Meiio3. Xon meiio3a. OOpa3oBaHHe MOJIOBBIX KJIETOK M OIUIOJOTBOPEHHE.
IMOpPHOHAJIbLHOE Pa3BUTHE OpraHu3Ma. OMOPHOHAJIBHBIN 3Tan OHTOreHe3a. OCHOBHBIE
CTaiud HSMOPUOHAIBHOrO pa3BUTHUs. (CXOACTBO 3apoJbllIEH NpPEACTaBUTENIEH pPa3HBIX
I'PyII IO3BOHOYHBIX KaK CBUJIETEIBCTBO UX 3BOJIOLHUOHHOTO poACcTBa. OpraHoreHes.
IHocTamOpuonanbHoe pa3purHe. [Ipsmoe u Henpsimoe pasButue. IlocTamMOpHOHaNIbHBIE
nepuoibl. ZKM3HEHHBIN LUK OPraHU3MOB.

Jemoncmpayuu

MHoroo6pasue opraHu3MoB.

OOMeH BelEeCTB U NpEBpalllEHUE 3HEepTUu B KieTke. doTocunTes.

Jlenenue kieTku. MuTo3.

becnonoe pasmuoxenue opranuzmMoB. OOpazoBaHUE MOJTOBBIX KIETOK.

Meiios.

OmiogoTBOpeHne y pacTeHnid. UHAMBHUyalbHOE PAa3BUTHE OpraHU3Ma.

Tunel NOCTAMOPUOHATBHOTO PA3BUTHUS KUBOTHBIX.

Ilpakmuueckue 3anamusn

CpaBHHTENIBHAS XapAKTEPUCTHKA MUTO3a U MEN03a.

@DOopMBbI pa3sMHOKEHHS OPTaHU3MOB.

3.40CHOBBI 'EHETHUKHA U CEJIEKIINHU

OCHOBBI yYEHHSI O HACJEICTBEHHOCTM M M3MEHYHMBOCTH. [eHeTMka — Hayka o
3aKOHOMEPHOCTSAX HAacCJIEACTBEHHOCTH M HM3MEHYMBOCTH oOpraHusmoB. [. Mengens —
OCHOBOIIOJIO)KHUK T'€HETUKH. ['€HeTHyeckass TEPMHUHOJIOTHS W CUMBOJMKA.

IlepBbiii 3axkon I'. Mengeasi. 3akoHbl TE€HETHMKH, YyCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoOe CKpenMBaHue.

Bropoii 3akon I'. MenaeJssi. 3akOHbI T€HETUKH, ycTaHOBJIEHHbIE ['. MeHnnenem

Tpernii 3akon I'. Menaeasi. luruOpuanoe ckpemupanue. HesaBucumoe HacieaoBaHUE.
Cratuctrueckuil xapakrep 3akoHOB I'. Menaens.

XpoMocoMHAasi TeOPUsI HACJEACTBEHHOCTH. B3anmoselicteue reHoB.CLEIUIEHHOE C T0JIOM
HACJICJOBAaHHE

I'eneruka moJsia. HacJienoBanue NpuU3HAKOB, CHEIUIEHHBIX ¢ MoJIoM. HaciencrBeHHble
00J1€3HU YeI0BEKa, UX MPUYMHBI U IPOPUIAKTHKA.

3akoHOMepHOCTH M3MEeHYUBOCTH. HaciencTBeHHas, WM T€HOTUIIMYECKasl, U3MEHYUBOCT.
MonudukanoHHas, WM HEHACJIEACTBEHHAs], U3MEHUUBOCTbD.

OCHOBBI CeIeKIMM PACTeHHMH, KMBOTHBIX M MHKpPOOpPraHu3mMoB.l eHeTMka —
TEOpeTHYecKass OCHOBa cenekuuu. (OIOMalIHUMBAaHUE JKUBOTHBIX W BBIPAILMBAHUE



KYJBTYPHBIX PAaCTEHUN — HadaJbHbIE dTaIbl cenekuuu. Yuenne H. M. BaBuimosa o nentpax

MHOT'000pa3us U TIPOMCXOXJCHHUS KYJIbTYpHBIX pacTeHuil. OCHOBHBIE METO/IbI
CEeJICKIINH: rUOpUIU3ALIHS U HCKYCCTBEHHBIM OTOOp. OCHOBHBIE JOCTHXKEHUS
COBPEMEHHOM CEJICKIIUU KYJbTYPHBIX PpACTCHHH, JIOMAIITHUX YKUBOTHBIX u
MUKPOOPTaHU3MOB.

Jemoncmpayuu

Monorubpunoe u nurudpuiHoe ckpenuBanue. [lepekpect xpomocom.
CuerieHHoe HacienoBanue. Myranuu.

LlenTpbl MHOTOOOpa3Us U MPOUCXOKICHUS KYJIbTYPHBIX PACTCHUN U JOMAIIHUX )KUBOTHBIX.
['uOpuanzanus. IckyccTBEHHBIM 0TOOP.

HacnencrBennsie 00J€3HU YeIOBEKa.

Brnusinue ankoronusMa, HapKOMaHUU, KypeHUs! Ha HACTIEICTBEHHOCTD.
Ilpakmuueckue 3anamusn

-Penienrie reHeTmyeckux 3aja4 HA MOHOTHOPHUIHOE CKpPELIUBaHUE.
-Penienrie reHeTmyeckux 3ajjady Ha MPOMEKYTOUHOE HACJEeI0BaHUE.
-Pemiennie reneTmyeckux 3aja4 Ha TUTHOPUIHOE CKPEIIUBAHUE.
Jlabopamopnsie padomul

-Ananu3 GeHOTUIMNYECKON N3MEHYMBOCTH.

3.5 MTPOUCXOXIEHUE n PA3BBUTHUE KU3HHU HA 3EMUJIE.
IBOJJIOIIMOHHOE YYEHMUE

IIpoucxoxaeHue W HavajdbHble 3Tanbl Pa3BUTHA KHU3HH Ha 3emue. [unoress

IIPOUCXOKICHHUS KU3HU. V3yueHne OCHOBHBIX 3aKOHOMEPHOCTEW BOZHUKHOBEHUS, PA3BUTHSA

Y CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE.

JdBoronnoHHoe yyenue Y. Jlapsuna. )Kusnp u tpyael Y./ {apBuna. OCHOBHbIE IPHHLIMIIBI

sBostoinoHHONW Teopuu Y.JlapBuHa. Poib 3BOMIOIMOHHOTO yudeHHs B (OPMHUPOBAHUU

COBPEMEHHOU €CTECTBEHHO-HAYy4YHOW KapTUHBI MHpA.

Jemoncmpayuu

Kpurepun Buga. CTpykTypa HOILyIsuuu.

AnanTuBHBIE OCOOEHHOCTHM OpPraHU3MOB, UX OTHOCHUTEIBHBIA XapakTep. DBOJIOLHUOHHOE

IPEBO PACTUTENBHOTO MUPA.

OBOJIIOLIMOHHOE APEBO KUBOTHOTO MUPA.

[IpencraBuTeny peaKux U UCYE3AOIUX BUAOB PACTEHUN U )KUBOTHBIX.

Ilpakmuueckue 3anamusn

- Mertadpusnueckuii nepuoj B UCTOPUN OHOTOTHH

-Muxpoaomronus. CoBpeMEeHHbIE TPEACTABICHHS O BUI000pa30BaHUH

- MaxkposBomtonys. [’ 1aBHbIE HaNpaBIEHUS YBOTIOLNU

- AHaAJIM3 1 OLIEHKA Pa3JIMYHBIX TUIOTE3 MPOUCXOKICHUS KU3HU.

JlabopaTtopHbie padoThI:

-IIpucnocobyieHue opranu3MoB K pa3HbIM cpeaM oOuTaHUs (BOJHOW, HA3€MHO-BO31yILIHOM,

MTOYBEHHON).

3.6IIPOUCXOXKAEHUE YEJIOBEKA

AHTpOnorese3. Opoirouus IpumMaToB. COBpEMEHHBIE THIIOTE3Bl O IPOUCXOXKACHUU

yesioBeka. JlokazarenbCTBa pOJICTBA YEIOBEKA C MIIEKONUTAIOIIMMM KUBOTHBIMH. OTallb

DBOJIFOLIMH YEJIOBEKA.



I'mnore3nl 0 MPOUCX0KACHUHM 4YesiOBeKa. UemoBeuecKkue pachl.

Jemoncmpayuu

UepTbl cxoACTBA M pa3iuyMsl YEIOBEKa M >KMBOTHBIX. YUepThl CXOJCTBAa YEJIOBEKa U
PUMAaTOB.

Ilpakmuueckue 3anamus

-OCHOBHBIE 3TaIbl AHTPOTIOTEHE3a YEJIOBEKa

-BeisiBneHue u onucaHue MNPU3HAKOB CXOJCTBA 3apOJIbIIEH 4YeloBeKa M JAPYrux
MO3BOHOYHBIX KaK JI0Ka3aTeIbCTBO UX 3BOJIIOLIMOHHOIO POJICTBA

3.70CHOBBI OKOJIOT AN

JKOJIOTHS — HAYKAa 0 B3AHMOOTHOLIECHHUAX OPraHU3MOB MEXK1Y CO00il M OKpY:Karomei
cpemoil. Oxosorusi Kak Hayka. CBSI3b JKOJOIMM C JPYIMMU HaykamH. [00anbHbIE
HKOJIOTUYECKUE TPOOIEMBI U ITYTH WX PELICHHUS.

JKOJIOTHYECKHe CcHCTeMbl. BH0Bas W NpPOCTPAHCTBEHHAs CTPYKTypa HKOCHUCTEM.
[TumeBbie CBsI3U, KPYTOBOPOT BEIIECTB U MPEBpAIlEHUE YHEPTUU B dKocucTeMax. [I[puunHsl
YCTOMYMBOCTU M CMEHBI FKOcucTeM. CyKIECCHUHU.

HckyccTBeHHBIE IKOCHCTEMbI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.

Henun nuranms. [lepegaya BemiecTB W JHEPrUd IO UEMAM MHUTAaHUS B MPUPOTHOM
HKOCUCTEME U B arpoleHO3e.

Jkosiornyeckue GaxkTopbl, MX 3HAYEHHE B KM3HU OPraHM3MoB. AOHOTHYECKHUE,
onoTrdeckue PakTopsl CpeIbl.

Buochepa — riobanbHas 3xocucrema.Yuenue B. V. Bepnaackoro o 6uochepe. Ponb
KUBBIX OpraHu3mMoB B Ouocepe. buomacca. KpyroBopor BakHEWIIUX OHOTEHHBIX
AJIEMEHTOB (Ha IpUMEpE yIiIepoia, a3oTa u Ap.) B ouocdepe.

buocdepa u yenoBek. M3menenus B 6uocdepe. IlocnencTsus nedareabHOCTH YelOBEKa B
OKpy»Karolen cpene. BosnencTBre NpOW3BOACTBEHHOW AECATEIBHOCTH HAa OKPYKAIOLIYIO
cpeny B obmactu cBoe Oymymen mpodeccun. Hoocdepa. [lpaBuna moBenenus monei B
OKpY>Karolie npupoAHOou cpene. bepexHoe OTHOIIEHHE K OHOJOTMYECKUM OOBEKTam
(pacTeHUsSM U )KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHa.

IIpupoanbie pecypchbl H MX UCNIOJIb30BaHUe. Hencuepnaembie U ncyeprnaemMbie peCypChl.
Jemoncmpayuu

DkoJyiornueckue GakTopbl U UX BIUSIHUE HA OPTaHU3MBI.

MexBU0BbIE OTHOIICHHS: KOHKYPEHIUS, CHMONO03, XUIHUYECTBO, Mapa3suTU3M. SIpyCHOCTH
pPacTUTENBHOTO COOOIIECTBA.

[TumieBsble 1ienu U ceTH B OUOIIEHO3€. DKOJOTUUYECKHE MUPAMHU/IBI.

CxeMa PKOCUCTEMBI.

KpyroBopoT BewecTs 1 NpeBpalleHHe SHEPTUH B 3KOCHCTEME.

KpyroBoport yraeposa (a3ota u ap.) B 6uocdepe.

Oco060 oxpaHsieMble TpUPOIHbIE TeppuTopun Poccum.

Ilpakmuueckue 3auamusn

-CpaBHUTEIBHOE ONMMCAHUE OJHOW M3 €CTECTBEHHBIX MPUPOIHBIX CUCTEM (HampHuMep, jeca)
U KaKoW-HUOYIb arpodKOCUCTEMBI (HapUMep, MIIEHUYHOTO OIS

-Onucanne M NPAKTUYECKOE CO3[aHUE MCKYCCTBEHHOM HKOCHUCTEMbI (IIPECHOBOIHBIM
aKBapUyM)

-CocTaBieHue cxeMm IMepeayd BEHIECTB M DHEPruu MO LEMsM NUTaHUs B MPUPOTHOM
HKOCUCTEME U B arpoleHO3e.



Pemenue sxonornyeckux 3anay

3.8 bUOHUKA

Buonunka kak oaHO M3 HampasbJieHHWil OmoJiorumM. buonuka kak Hayka. OcobGeHHOCTH
CTpoeHUs, QYHKIIMOHUPOBAHUSI )KUBBIX OPIraHU3MOB, HCIIOJIb3yEMbIE YeIOBEKOM. OCHOBHBIE
HalpaBJIeHUs] ONOHUKHU.

Jemoncmpayuu

Mopenu ckitaggaTon CTPYKTYPBI, HCIIOIb3yEMOU B CTPOUTENBCTBE.

TpyOuaTbie CTPYKTYphI B )KUBOM MPUPOJE U TEXHUKE.

ABpolMHaMHY€ECKUE U TUAPOJMHAMUYECKHE YCTPOKWCTBA B )KUBOW MPUPOJE U TEXHHUKE.

TemMaTuyecKui MJiaH

Bup yueOoHoii paboThl KoauyecTBo yacos
AynurtopHble 3ansatus. Coaepxxanue IIpoduimn
npodeccuoHaILHOr0
o0pa3oBaHusi
TexHuYecKuii
Crnennaasnocts CIIO
35.02.16
| Bsenenue. 2
1.00masi 1 HeOpraHu4vecKkass XuMHs
1.1 | OCHOBHBIE TOHSTHUSA U 3aKOHBI XUMHH 8
1.2 | Ilepuoanyeckuii 3akoH u [lepuoanueckas cucrema 6
xuMmuueckux aneMeHToB J[. . MenzaeneeBa u crpoeHue atroma
1.3 | Ctpoenue BemecTna. 2
1.4 | Boga. PactBopbl. 4
1.5 | Knaccugukaius HeOpraHn4ecKHx COeIMHEHUH U UX CBOMCTBA 2
1.6 | XuMnueckue peakiuu 6
1.7 | MeTaiiel M1 HEMETAJJIbI 6
2. Oprannyeckasi XuMus
2.1 OCHOBHBIE IOHATUS OPraHUUYECKON XUMUU U TEOPUS CTPOEHUS 2
OPraHNYeCKUX COCTUHEHUHN
2.2 | YrneBoaopo/ibl U UX NPUPOIHBIE HCTOYHUKU 14
2.3 | Kucnopozacoaepskaiye OpraHudecKue COeJMHECHUS 16
3. Buoaorus
3.1 | Muoroob6pasue HUBOro Mupa 2
3.2 | YdeHue o KJIeTKe. 20
3.3 OpranusMm. PasmHOXeHHME W HMHAWMBHUAYAJIbHOE  pPa3BUTHE 14
OpraHu3MOB
34 OCHOBBI TEHETHKH U CEJICKIIUH. 24
3.5 | IIpoucxoxkI€HHE U Pa3BUTUE KU3HU HA 3eMJI€. DBOJIIOIIMOHHOE 14
Y4EHHE.
3.6 | IIpoucxoxieHNE YeIOBEKA. 8
3.7 | OCHOBBI KOJIOTHH. 22
3.8 | buonwuka. 2
Hroro: 174




3. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA

[Ipu peanmmzanuu comepxanusi 001Ie00pa3oBaTEIbHOTO y4ueOHOro mpeaMera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUN) B
npenenax ocoenusi IIIICC3 no cneumanbHOCTH: 35.02.16 Okcnayamayusi u pemMoHmM CeNbCKOXO3AUCMBEHHOU MEXHUKU U
0bopyoosanusiaa 6a3e OCHOBHOTO O0IIET0 00pa3oBaHUs C MOJIYYCHHEM CPEIHETO OOIIero o0pa3oBaHus MaKCHMalIbHAS yaeOHas
Harpy3ka oOydJarommxcsi coctaBisieT 174 gaca. U3 Hux aymutopHas (oOs3aTenbHas) Harpy3ka oOydarommxcs - 174 daca,
BKJTFOUAs TIPaKTHYECKUE | JTabopaTopHbIe 3aHATHS — 61 dac.

Ne /i1

Coneprxanue yueOHOTo MaTepuaiia,
JabopaTOpHBIC U TPAKTUYECKUE PAOOTHI,
caMmocTosiTeNbHas paboTa 00yJaronmxcs,

VHIUBHTyaJIbHBIN TIPOEKT

O0B
eM,
yac.

XapakTepruCTHKa OCHOBHBIX BUJIOB
JESATENILHOCTH (I10 pa3/ieiaM COIePIKaHUS
y4eOHOT0 MpeaMeTa)

[Tnanupyemsble pe3ynabTaThl
(mpenMeTHbIE 3HAHMUS;
MpEAMETHBIC YMEHUS)

DopmMBbI U
METObI
KOHTPOJIS

2

3

4

5

6

1. O0masi M HeoOpraHu4ecKkasi XUMHA

1
Bsenenue

2

Coaep:xaHue y4eOHOro MaTepuaJia

2

1.BBenenue

OOBSCHAT XUMHYECKHE SBJICHUS, IPOUCXOIAIIHNE B IPUPOJE,
OBITY U Ha IPOU3BO/ICTBE.

» OnpeznensiTh BO3MOXKHOCTH IIPOTEKAHUS XUMHICCKUX
NPEBPAILEHUH B PA3IHYHBIX YCIOBUSIX.

» CobmoaTh NpaBHjIa 3KOJIOTMYECKH IPAMOTHOIO TTOBE/ICHUS
B OKpy»Karomieil cpene.

* OLleHUBATh BIUAHME XUMHUECKOTO 3arpsi3HEHUS
OKpY’KaloIllel cpe/ibl Ha OPraHKu3M YeJIOBEKa M IPYTUe JKHBbIE
OpTaHH3MBL.

* CoOumroaTh npaBmiIa 6€301MacHOro 00pamIeHNs ¢ TOPIOYNMH
Y TOKCHYHBIMH BELIECTBAMH, JJaOOPATOPHEIM 000PYI0BAaHUEM.
* ['0TOBHUTH PacTBOPHI 3aJaHHOI KOHIICHTPAIHH B OBITY U Ha
HPOU3BOJICTBE.

* KpuTnuecku oLeHHBaTh JOCTOBEPHOCTh XUMHUECKOM
vH(pOpManH, HOCTyNaoNIeil U3 pa3HbIX HCTOUHUKOB.

113 1chopMupOBaHHOCTH PEICTABICHUH O
MECTE XHMHUH B COBPEMEHHOI Hay4IHOM
KapTUHE MUpA; TIOHUMaHKUE POJIU XUMHUH B
(hopMHpOBaHHH Kpyro3opa u
(YHKIHOHAIBHON IPAMOTHOCTH YENIOBEKa
JUTS PEIICHUS TIPAKTHYECKUX 3a71a4;

113 2 — BnajieHHe OCHOBOIMOJIATAOLIIMHU
XAMHYECKUMU MOHSTHIMHU, TEOPUSIMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMHU; YBEPCHHOE
IOJIb30BaHNE XMMHYECKOW TePMUHOIOTHEH
M CHMBOJIMKOM;

YcrHslii onpoc

1.1.
OCHOBHBIE
MTOHSITHS U

3aKOHBI
XUMHH

Conep:xaHue y4eOHOro MaTepuaJia

1.OcHOBHBIE TOHATHS XUMUH

2.0OCHOBHBIE 3aKOHBI XUMUU

IIpakTHYecKoe 3aHATHE:

1.PacueTHble 3ajaun Ha HaXOXKICHUN
OTHOCHUTEIILHON MOJIEKYJIIPHOM MacCBhl,
ONpEeACIICHUE MaCCOBOM 10 XUMHYECKHUX
3JIEMEHTOB B CJI0’KHOM BEIIIECTBE

NN DA

e JlaBaThb ONpEHENCHHE W ONCPHPOBATH  CICAYIOIIHMHU
XMMHYECKHMH TOHSATUSMH: BEILIECTBO, XUMUUECKUH DJIEMEHT,
aTOM, MOIIEKYNd, OTHOCHUTEIBHBIC aTOMHAS M MOJIEKYJISpHAst
Macchl, HOH, AUIOTPOINHMS, H30TOMbI, XUMHYECKAs CBS3b,
9NIEKTPOOTPHLATEIEHOCTD, BaJEHTHOCTh, CTCICHb OKUCIICHHS,
MOJIb, MOJISIDHas Macca, MOJIPHBIA 00BeM ra3000pa3HbIX
BEILIECTB, BEIIECTBA MOJCKYIIPHOIO U HEMOJEKYJISIPHOTO
CTPOCHHMS, PAcTBOPBL,  OJNEKTPOJIUT M  HEIJIEKTPOIIHT,
INEKTPOIUTHIECKAS JICCOLIHAIIHS, OKHCITHTENh u
BOCCTaHOBHTENb, OKHCICHHE HWBOCCTAHOBIICHHE, TEIIOBOM
3¢ ekt peakimy, CKOPOCTh XUMUYECKON PEaKIUH, KaTaius,
XUMHYECKOE paBHOBecCHE, YTIIePOTHBII CKelerT,
(yHKUIHOHAIIbHAS TPYIIA, H30MEPHs1, TOMOJIOTUsI

* DopMyIHpOBAaTh 3aKOHBI COXPAHEHHS MAacChl BELICCTB U

I3 2 — BiageHWe OCHOBOIOJATAIOIIUMH
XAMHAYECKAUMU  TOHSATUSMH,  TCOPHSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BaHIE XUMHUYECKON TEPMHUHOJIOTHEH
M CHMBOJIMKOM;

I3 4 — copMUPOBAHHOCTH YMECHUS NaBATh
KOJIMYCCTBCHHBIC OLICHKH W IPOU3BOIHUTH
pacuersl MO XHMHYECKHM (opMynam u
YpaBHCHUSM,

ITucemMeHHbIH
ornpoc

pemeHue 3aaaq

Ortuér 0
MPaKTHYECKOMY3a
HATHIO




TIOCTOSTHCTBaA COCTaBa BEIICCTB.
¢ YcraHaBIMBaTh TIPUIUHHO-CICACTBCHHYIO CBA3b MEXKAY

2.0OCcHOBHBIE TOHATHS U 3aKOHBI 2 COZICp)KAHHEM OJTHX 3aKOHOB U HANMCaHHEM XHMHYECKHX Oruér o
PN ————, [IPaKTHYECKOMY3a
* YcTaHaBIMBATh 3BOJIIOLMOHHYIO CYIIHOCTh MEHJIEICEBCKOM HATHIO
U COBPEMEHHOI (hOpMYITHPOBOK Mepruoaudeckoro 3akona .M.
Mengeneesa.
* OOBACHATD (PM3HMIECKUI CMBICI CHMBOJIMKH EPHOANYCCKOMN
Tabauuel  Xxumudeckux  snmementoB  JLM.  Menneneepa
(HOMEpOB dJIEMEHTa, IEPHOAA, IPYNIbI) W YCTAHABINBATH
HPUYHHHO-CIICACTBEHHYIO CBS3b MEXIY CTPOCHHEM aTtoMa U
3aKOHOMEPHOCTSIMH ~ M3MEHEHHs CBOICTB  3JIECMEHTOB N
00pa30BaHHBIX MMH{ BELICCTB B IIEPHOAAX U TPYIIIAX.
* XapakTepu30BaTh 3IEMECHTHI MaJIBIX U OOJIBIINX [IEPHOJOB
TI0 UX NOJI0KEHHUIO B Ieprogudeckoii cucreme J1.1.
Menneneesa.
* BBINONHATE XUMUYECKUH SKCIIEPHMEHT B ITOJTHOM
COOTBETCTBHH C IPaBHIIaMH OC30MAaCHOCTH.
» HabmrogaTh, (MKCHPOBATH U OINUCHIBATH PE3YIbTATEI
[IPOBEACHHOTO SKCIICPUMCHTA.
1.2. 6 * Vcrionp30Bath B y4eOHOM U POhecCHOHANTBHON 3 1chopmupoBaHHOCTH HpeI[C”faBJ'IeHHﬁ o
JESITETBHOCTH XMMHYECKHE TEPMUHBI U CHMBOJIHKY. MECTe XHMHH B COBPEMCHHOH Hay4HON
HepI/IOI[I/I‘I Couepmaﬂne yqeﬁﬂoro MarepHaJaa 4 * HasbIBaTh M3y4eHHbIE BENIECTBA 110 TPUBHAILHOM HITH KapTHHE MHpa; MOHHMAaHHE POJH XHMHH B
eCKUit l.HepI/IO JIMYECKHUH 3aK0H ILI/IMeH neneeBa 2 Me)KI[yHapOuI[HOI‘;I HOMEHKJIATYPE U OTPAXKaTh COCTaB 3THX (hopmupoBaHUK 5 Kpyrosopa u | ITuceMeHHbIH
3AKOH 1 S Orpaat ok npesen & v ypamci | o pomens mpakoeei o
5 €CTHPOBaHHE
Hepno A4 2.CTpO€HI/Ie SJICKTPOHHBIX 0boJtoyeK aTOMOB 2 XMMHYECKHX peaKLuii. I3 2 — BiajgeHHe OCHOBOINOJNATAIOIIUMU P
HpaRT]/[l{eCK()e 3aHATHEC: 2 * [IpoBOANUTE CAaMOCTOSITENBHBIN TTOMCK XUMHYIECKOM XUMHYCCKUMHU TIOHSATHUSIMH, TCOPUSIMH,
ecKada 3 COCTABIICHHE 3IIe o (1)0 D) MH(pOPMAIMH C HCTIONb30BAHHEM PA3JIMYHBIX HCTOYHUKOB 3aKOHaMH M 3aKOHOMEPHOCTSIMH; yBEPEHHOE OT4eT 0
cHcTeMa . TaBJICHUC 3JICKTPOHHBIX pMyn (Hay4HO-TIOMYJIAPHBIX M3aHUH, KOMITBIOTEPHBIX 0a3 IaHHBIX, | IOJB30BAHME XUMHYECKON TEPMHHOJIOTHEH MPAKTHICCKOMY3a
aTOMOB pecypcos UuTepHera); U CUMBOJIUKOH; HSITHIO
XUMHUCCK * HCIIOJIB30BATh KOMITBIOTEPHBIC TEXHONIOTHH 1i1st 00padoTku 1 | I13 3 — BiajseHMe OCHOBHBIMH METOIAMHU
UX riepeiaul XMMUYECKOH HH(OPMALIHH 1 €€ PEICTaBICHHS B HAay4yHOrO TIIO3HAHHUS, WCIONb3YEMbIMH B
pa3IHYHBIX (opMax. XUMUH: HaOJIIO/ICHHEM, OIHCaHHEM,
QJICMCHTOB U3MEpEHHEM,  SKCIIEPHMMEHTOM;  yMEHHE
ﬂ. n. o0palatbiBaTh,  OOBACHATH  PE3yJIbTATHI
[POBE/ICHHBIX OIBITOB U JeTaTh BBIBOIBI,
Mennenee FOTOBHOCTh U CIOCOGHOCTb  IIPUMEHSTDH
BaA U METO/IBI MO3HAHUA pu peILICHUH
[PaKTUYECKUX 33/1ad;
CTPOCHUC 113 4 — copMHPOBAHHOCTH YMECHUS NaBATh
aToMa KOJIMYCCTBCHHBIC OLECHKM W HPOU3BOJUTH
pacdeTsl IO XHMHYECKHM QopmynaM u
YpaBHCHUSM;
I3 5 — BnajgeHue MNpaBWIIAMH TEXHUKH
0e30macHOCTH npu HCIOIb30BaHUH
XUMHYECKUX BEIICCTB;
I3 6 — chopMHUPOBAaHHOCTH COOCTBEHHOI
[O3WULMK IO OTHOIICHHIO K XHMHUYECKOH
nHbOpMALMK, TOMY4aeMOH M3  pasHBIX
HCTOYHHKOB.
1.3. 2 * Mcnons30Bath B ya4eOHOH U IpohecCHOHAIBHON 3 1cdopmupoBaHHOCTH HpeI[C”faBJ’IeHI/Iﬁ 0
JESTETbHOCTH XUMHYECKHE TEPMUHBI U CUMBOJIHKY. MeCTe XHMHH B COBPEMEHHOW Hay4HOH
CTpOCHI/Ie Couepma}me y‘lCﬁHOFO MaTepHuaJia 2 » Ha3pIiBaTh M3y4eHHbIC BEIECTBA 10 TPUBHAIBHON HITH KapTHHE MHpa; NTOHMMAaHHE POJIU XMMHHU B
1 CrhoeHue RATHACTRA b MEXTyHapOAHONH HOMCHKIIATYPE U OTPaXKaTh COCTAB ITHX (hopmupoBaHuK Kpyrosopa u | IuceMeHHbIH




1.Boga. PactBopsl

COCHHHGHPIP‘I C MOMOIIBI0 XUMHUYCCKUX (bOpMyJ'I.

(YHKIMOHAIBHON TPaMOTHOCTU YeJIOBEKa

YCTHBIH orpoc

BellecTrsa COCAMHEHHMII C TIOMOIIBI0 XUMHUYECKHX (hOpMyI. (YHKILMOHAIBHOW TPaMOTHOCTH YEJIOBEKa | Ompoc
» OtpaxxaTh XUMHYECKHE MPOLECCHI C MOMOIIBIO YPaBHEHHIT JUISL PEIICHHS IPAKTUYECKUX 3a/1ad;
. XMMHYECKHX peaKLuii. I3 2 — BiajgeHHe OCHOBONOJNATAIOIIUMU
* [IpoBOANTH CaMOCTOSTEIBHBII IIOUCK XUMHYECKOM XAMHYECKUMH  HOHSTHSAME,  TCOPHSIMH,
HH(POPMAIMH C UCTIONb30BAHHEM PA3IMYHBIX HCTOYHUKOB 3aKOHaMH M 3aKOHOMEPHOCTSIMH; yBEPEHHOE
(Hay4HO-TIOMYJIAPHBIX M3aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, | IOJB30BAHME XUMHYECKOH TEPMHMHOJIOTHEH
pecypcoB MHTepHeTa); U CHMBOJIUKOI;
* HCIIOJIB30BATh KOMITBIOTEPHBIC TEXHONIOTHH 11t 00padoTku 1 | I13 3 — BiajseHMe OCHOBHBIMH METOIAMHU
riepeiaul XMMUYECKOH HH(OPMALIMH U €€ PEICTaBICHHS B HAay4yHOrO TIIO3HAHWUS, WCIONb3YEMbIMH B
Ppa3IHYHBIX (opMax. XUMHH: HaOII0/ICHHEM, OIHCaHHEM,
U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
o0pabatbiBaTh,  OOBACHATH  PE3yJIbTAThI
[POBE/CHHBIX OIBITOB U JEJaTh BBIBOIBI,
TOTOBHOCTH W CIIOCOOHOCTH MPHMEHSTH
METO/IBI MO3HAHUSA pu peILICHUH
[PaKTUYECKUX 33/1ad;
I3 6 — cdopmMUPOBaHHOCTH COOCTBEHHOI
MO3MIMHM 10 OTHOIICHUIO K XHMHYECKOH
nHbOpPMALMK, TOMY4aeMOH M3  pasHBIX
HCTOYHHKOB.
1.4Bo na. 4 * Vcrionp30Bath B y4eOHOM U POhecCHOHANTBHON 3 1chopmupoBaHHOCTH HpeI[C”faBJ'IeHHﬁ o
JESITETBHOCTH XMMHYECKHE TEPMUHBI U CHMBOJIHKY. MECTe XHMHH B COBPEMCHHOH Hay4HON
PaCTBOpBI Couepmaﬂne yqeﬁﬂoro MarTepuajia 4 » Ha3piBaTh M3y4eHHbIC BEILECTBA 10 TPUBHAIBHON HITH KapTHHE MHpa; NOHMMAaHHE POJIU XMMHHU B
2 ME3KIyHapOHOM HOMEHKIIAType M OTpakaTh COCTaB ITUX (hopmupoBaHUK Kpyrosopa n TectupoBanne
2

2.D7IEKTPOJIUTHYECKAS TUCCOLIMAIIUS

» OTpaxxaTh XUMHYECKHE MPOLECCHI C MOMOIBIO YPaBHEHHIT
XUMHYECKUX PEaKIUH.

* [IpoBOAUTE CaMOCTOATENBHBIN TOUCK XHMHIECKOH
MH(pOPMAIMH C HCTIONb30BAHHEM PA3JIMYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UuTepHera);

* HCIIOJIB30BATh KOMITBIOTEPHBIC TEXHOJIOTHH 11l 0OPaOOTKU 1
riepeiaul XMMUYECKOH HH(OPMALIHH 1 €€ PEICTaBICHHS B
Pa3IUYHEIX (hopMax.

JUIS PELCHUS TPAKTHYECKUX 3a/1ay;
I3 2 — BiageHue OCHOBOIOJATAIOIIUMH
XMUMHYCCKUMH  TOHSTUSMH,  TCOPHUSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
M10JIb30BaHUE XUMUYECKOH TEPMUHOJIOTUEH
¥ CHMBOJIMKO;

I3 3 — BnaxeHWe OCHOBHBIMH METOJAMH
HAy4yHOrO II03HAHMS, HCIIOIb3YEMbIMU B

XUMUH: HaOJIIO/ICHHEM, OIHCaHHEM,
U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
o0palatbiBaTh,  OOBACHATH  PE3yJIbTATHI

MPOBEJCHHBIX OINBITOB M JENaTh BBIBOIBI,
TOTOBHOCTH ¥  CIIOCOOHOCTH HPHMEHSTH
METO/IBI TIO3HAHMS pu pelIeHuH
MPAaKTHYECKUX 3a/1a4;

I3 6 — cdopmMHUPOBaHHOCTH COOCTBEHHOI
MO3ULMK IO OTHOIICHHIO K XHMHUYECKOMH
uHpOpMALIUK, TONy4aeMOHl M3  pasHBbIX
HMCTOYHHKOB.

1.5.Knacc
upuKanmu
a1
HEOpraHu
YecKHX
CcoeTHHEH
Ui 1 X

Coaep:xaHue y4eOHOIro MaTepuaJia

(]

1.Knaccudukanus HeopraHu4ecKux
COETMHEHUN U UX CBOMCTBA

* Vcnonp30Bath B y4eOHOM U pOhecCHOHATBHON
JEATEILHOCTH XHMHIECKHE TEPMHUHBI U CHMBOIIHKY.

* Ha3bIBaTh N3ydeHHbIE BEIlECTBA IO TPUBUAIBHON HIIN
ME3KIyHapOIHOM HOMEHKIIAType M OTpakaTh COCTaB ITUX
COCIMHEHHI C TOMOIIBI0 XUMUIECKUX (HOpMYIL.

» OTpaxxaTb XUMHYECKHE MPOLECCHI C MOMOIIBIO YPAaBHEHHIT
XUMHYECKUX PEaKIUH.

* [IpoBOAUTE CaMOCTOATENBHBIN TOUCK XHMHIECKOH
HH(pOPMAIMH C UCTIONb30BAHHEM PA3IMYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MuTepHera);

I3 1cdopMHUpOBaHHOCTH MpPEACTaBICHUI O
MeCcTe XHMHH B COBPEMCHHOW Hay4yHOI
KapTUHE MHpa; NMOHUMaHHWE POJIM XHUMHUH B
thopmMupoBaHUT Kpyrosopa "
(DyHKIMOHATIBHOH TPaMOTHOCTH YeJIOBEKa
JUIS PELCHUS TPAKTHYECKUX 3a/1ay;

I3 2 - BiageHue OCHOBOIOJATAIOIIUMH
XMUMHYCCKUMH  TOHSTUSMH,  TCOPHUSIMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
M10JIb30BaHUE XUMUYECKOH TEPMUHOJIOTUEH
¥ CHUMBOJIMKOW;

TectupoBanue




CBOJICTBa

* HCIIOJIB30BATh KOMIIBIOTEPHBIC TEXHOIOTHH [Ist 00pabOTKU U
repeiayi XMMHIECKO HH(OPMAIINHT U e¢ TIPEeCTaBICHNUS B
pasnnuHbIX Gopmax. OOBACHATb CYIIHOCTh XHMUIECKHX
npouecco. KnaccnpuuupoBats XAMHYECKHE PEAKIIUH 110
PA3IHYHBIM IPU3HAKAM: YHCITy H COCTaBY IIPOIYKTOB U
peareHToB, TeIIoBOMY 3(QdeKTy, HampaBiIeHHIO, (hase,
HAJINYMIO KaTaln3aTopa, U3MCHCHHIO CTCHICHEH OKHUCICHUS
9JIEMEHTOB, 00pa3yIOIIHX BEIECTBA.

* YcTaHaBIMBATh NPU3HAKH OOLIETr0 U PasindHOro B
THIOJIOTHH PEAKIUH 1711 HEOPIaHUYECKON M OPraHH4ECKOi
XUMHH.

* KiaccnuimpoBathb BEIIECTBA U IPOLECCHI C TOUYKH 3PSHHS
OKHCIICHHs-BOCCTaHOBIICHHS. COCTABIATh YPABHEHHUS PEaKLUil
C HOMOII[BI0 METO/A HICKTPOHHOrO OanaHca.

m 3 - BJIaACHUEC OCHOBHBIMH MCTOOaMH
HAay4YHOro IO3HaHWsA, MCHOJb3YyEMbBIMU B

XUMHH: HaOI0JICHUEM, OTHCaHHEM,
HU3MEPEHHEM,  OKCIIEPHMEHTOM;  YMCHHE
o0pabatbIBaTh,  OOBACHATH  PE3yJIbTAThI

MPOBEJICHHBIX OIBITOB ¥ JeNaTh BBIBOJbI,
TOTOBHOCTh M  CIIOCOOHOCTH TIPUMEHSTH
METO/IBI TIO3HAHMS pu pelIeHuH
MPaKTHYECKHX 3a1a4;

I3 6 — cdopmMUPOBaHHOCTH COOCTBEHHOI
MO3ULMH IO OTHOIICHHIO K XHMHYECKOMH
uHOpPMALMK, MONyYaeMOi M3  PasHbIX
HUCTOYHHKOB.

1.6.
XUMHYECK
ne
peakuuu

Coaep:xaHue y4eOHOIro MaTepuaJia

1. Knaccudukanuss XUMHYECKUX PEaAKITHIA.

2.OKUCINTEITHLHO-BOCCTAHOBUTEILHEIE
peaxkuuu

NN |& N

IIpakTHyeckoe 3ansATHE:

[

* Vcrionp30Bath B y4eOHOM U POhecCHOHANTBHON
JEATEILHOCTH XHMHIECKHE TEPMHUHBI U CHMBOIIHKY.

* Ha3bIBaTh N3y4eHHbIE BEIlECTBA [0 TPUBUAIBHON HIIN
ME3KIyHapOHOM HOMEHKIIAType M OTpakaTh COCTaB ITUX
COCMHEHHI C TOMOIIBI0 XUMUYECKUX (HOPMYIL.

» OtpaxaTh XUMHYECKHe nporecchl ¢ * [IpoBoanTs
CaMOCTOATEIbHbIN MOUCK XMMUYECKON HH(POPMALINH C
HCIIONB30BAaHUEM PA3IMYHBIX HCTOYHUKOB (HAyJHO-
HOMYJISIPHBIX U3JaHNH, KOMIBIOTEPHBIX 0a3 JaHHBIX,

I3 1cdopMHUpOBaHHOCTH MpPEACTaBICHUIT O
MeCTe XHMHH B COBPEMEHHOH Hay4HOI
KapTHHE MUpa; TMOHMMAaHHE POJIM XHMHH B
(hopmupoBaHUK Kpyrosopa n
(YHKIMOHAIBHONH TPaMOTHOCTU YeJIOBEKa
JUISL PEIICHHS MPAKTUYECKUX 3a/1ad;

I3 2 — BnajgeHue OCHOBONOJIATAIOLIMMU
XAMHAYECKUMU  HOHATHSMH,  TCOPHSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMH; yBEpPEHHOE

YCTHBII1 o1poc

YCTHBIH onpoc

npuMeHeHue BakHenmx Metawios (1A u II A rpynm,

3aKOHaMH U 3aKOHOMEPHOCTSAMH; YBEPEHHOC

Otuét 0

1 Pemenme 33129 1 ynpa)KHeHI/Iﬁ Ha CKOPOCTB B pecypcoB MHTepHeTa); HOJ‘ILSOBaHI/IeuXI/IMI/I‘{eCKOﬁ TEPMHUHOJIOTHEl OT4er 0
: " * HCIIOJIB30BaTh KOMIIBIOTEPHBIC TEXHOIOTHH 1715l 0OPaOOTKU M | M CHMBOJIMKOI; TpaKTHYeCKOMy3a
XUMHUYECKUX PEAKIIUH. riepeiaul XMMUYECKOH HH(OPMALIMH U €€ PEICTaBICHHS B I3 3 — BiaseHHe OCHOBHBIMH METOJAMHU HATHIO
Pa3IHYHBIX opMax. HAay4yHOrO TIIO3HAHWUS, WCIONb3YEMbIMH B
MOMOIIBI0 YPABHCHHI XUMHYCCKUX PEAKIIHIA. XUMUH: HaOII0/ICHHEM, OIHCaHHEM,
* BBINONHATE XUMUYECKUH SKCIIEPHMEHT B ITOJTHOM U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
COOTBETCTBHH C IPaBHIIAMH OC30MAaCHOCTH. o0pabatbiBaTh,  OOBACHATH  PE3yJbTATHI
» HabmrogaTh, (MKCHPOBATH U OINUCHIBATH PE3YIbTATEI [POBE/CHHBIX OIBITOB U JETaTh BBIBOIBI,
MPOBE/ICHHOTO SKCIIEPHUMEHTA. TOTOBHOCTH M CIIOCOOHOCTH TNPHMEHATH
METO/IBI MO3HAHUSA IpH  pEILICHUU
[PaKTUYECKUX 33/1ad;
113 4 — chopMHPOBaHHOCTH YMEHUS AaBAaTh
KOJIMYCCTBCHHBIC OLECHKM W HPOU3BOJUTH
pacdeTsl IO XHMHYECKHMM dopmynaM u
YPaBHEHHSAM;
I3 5 — BnajgeHue mNpaBWIIAMU TEXHUKH
6e30macHOCTH npu HCIOJIb30BaHUH
XUMHYECKUX BEIIECTB;
I3 6 — chopMHPOBAaHHOCTH COOCTBEHHOI
[O3WULMK 1O OTHOIICHHIO K XHMHYECKOH
nHbOpMALMK, TOMY4aeMOH M3  pasHBIX
HCTOYHHKOB.
1.7. 6 * Mcnons30Bath B y4eOHOH U IpohecCHOHAIBHON 3 1chopmupoBaHHOCTH HpeI[C”faBJ’IeHI/Iﬁ 0
JESTEIbHOCTH XUMHYECKHE TEPMUHBI U CHMBOJIHKY. MeCTe XHMHH B COBPEMEHHOW HaydHOH
Meramnsl Couepmaﬂne y‘lCﬁHOFO MaTepHaJia 4 » Ha3pIiBaTh M3y4eHHBIC BEILECTBA 10 TPUBHAIBHON HITH KapTHHE MHpa; NOHMMAaHHE PONU XMMHHU B
u 1.MeTamis 2 MEXIyHapOAHONH HOMCHKIIATYPE U OTPAXKaTh COCTAB ITHX (hopmupoBaHUK Kpyrosopa u IIpoepxa
COCAMHEHHMIT C TIOMOIIBIO XMMHUYECKHX (hopMyI. (DYHKIMOHAIBHOW TI'PaMOTHOCTH 4eJIOBEKa KOHCIIEKTa
HEMETAJI 2 HeMeTaub p) » OTpaxxaTb XUMHYECKHE MPOLECCHI C MOMOIBIO YPaBHEHHIT JUISL PEIICHUS IPAKTUYECKUX 3a/1ad; Y CTHBI onpoc
BI . XUMHYECKUX PEaKIUH. I3 2 — BiageHHe OCHOBOIOJIATAMOLIMMHU
HpaKTI/I‘IeCKOC 3aHATHE 2 XapaKkTepu30BaTh COCTAB, CTPOCHUE, CBONCTBA, IOIYYCHHE U XUMHYECKUMH  TOHSTHAMH,  TCOPHSAMH,
2

1.CBolicTBa METAJUIOB U UX COEOIUHEHNHI

AJTFOMHHUS, JKEJIC3a, 4 B €CCTECTBEHHO-HAYYHOM HpOd)I/IJ'Ie n

TOJTH30BAaHNE XUMHYECKOU TepMHHOJ’IOFPICﬁ




HEKOTOPBIX €- JJIEMEHTOB) U UX COCANHCHHM.

» XapakTepu3oBaTh COCTaB, CTPOCHHE, CBONCTBA, MONYIYCHUE U
npuMeHenue BaxHeiinmx Hemeramios (VIIL A, VIIA, \TA
TpyI, a TaKke a3ora u pochopa, yriepona u KpeMHHUS,
BOJIOPOJIa) ¥ UX COEMHEHUI.

* BEINOMHATD XUMHYECKHI SKCIEPUMEHT B TIOJTHOM
COOTBETCTBHU C TPaBUIaMH 0€30MaCHOCTH.

» Habnronats, pUKCHPOBATH M ONHMCHIBATH PE3YIbTATHI
HPOBEICHHOTO IKCIICPUMEHTA.

W CHMBOJIMKOW;

I3 3 — BrageHHE OCHOBHBIMHM METOIAMH
HAay4yHOrO TIIO3HAHWUS, WCIONb3YEMbIMH B
XUMUH: HaOII0ICHUEM, OIIHCAHHEM,
U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
o0palatbiBaTh,  OOBACHATH  PE3yJbTAThI
IIPOBEJICHHBIX OIBITOB H JeIaTh BBIBOJB,
TOTOBHOCTH M CIIOCOOHOCTH TNPHMEHATH
METO/IBI MO3HAHUA pu peILICHUH
[PaKTUYECKUX 33/1ad;

113 4 — chopMHPOBaHHOCTH YMEHUS AaBATh
KOJIMYCCTBCHHBIC OLECHKM W HPOU3BOJIUTH
pacuersl N0 XHMHYECKHM (opMynaM U
YPaBHEHUSM;

I3 5 — BnajgeHue MNpaBWIIAMU TEXHUKH
0e30macHOCTH npu HCTIONB30BAHUU
XUMHYECKUX BEIIECTB;

I3 6 — chopMHPOBAaHHOCTE COOCTBEHHOI
MO3UIUM IO OTHOIICHHIO K XUMUYECKOH
nHdopManyy, MOIyJ4aeMOH U3 PasHBIX
HCTOYHHKOB.

TIPAKTUICCKOMY3a
HATHIO

. Opranuveckasi XuMus

2.1.
OCHOBHBIE
MMOHSATHUS
OpraHnyec
KOM
XUMHU 1
TEOpHst
CTpPOCHUSA
opraHuyec
KHX
COCIMHECH
15078

* Mcnions30Bath B y4eOHOH U IpohecCHOHAIBHON

Conep:kanue y4eOHOro MaTepuasa

JACATCIIBHOCTU XUMHUYCCKUE TCPMUHBI U CUMBOJIMKY.
* HazpiBaTh N3Yy4YCHHBIC BEIIECTBA 110 TpHBPIaJ'IBHOfI nin

1.OcHOBHBIE MOHATUSA OPraHUYECKON XUMUHU
" TCOpU CTPOCHUA OPraHUYICCKUX
COETUHEHUN

2
2
2
2

Me)KI[yHapOI[HOﬁ HOMCHKJIATYPE U OTPaKaTh COCTAB 3TUX
COCIMHEHUH C TIOMOIIBIO XUMUYECKHUX (bOpMyJ'I.

* O’I‘pa)KaTL XUMHUYECKHUE IMIPOLECCHI C IOMOLIBIO ypaBHeHI/Iﬁ
XUMHUYCCKUX peaK].IPIfI.

I3 1chopmMupoBaHHOCTH NpEACTaBICHUII O
MECTe XHMHH B COBPEMEHHOW Hay4HOH
KapTHHE MHpa; MOHMMAHHE PO XHMHH B
thopmupoBaHUT Kpyro3opa u
(DYHKIMOHAIBHOW TI'PaMOTHOCTH 4eJIOBEKa
JUISL PELICHHS IPAKTUYECKUX 3a/1ad;

I3 2 — BaageHne OCHOBOIOJIATAIOIIMMU
XUMHYECKUMH  TOHSTHAMH,  TCOPHSAMH,
3aKOHAMH H 3aKOHOMEPHOCTSIMH; YBEPEHHOE
[OJIb30BAHME XUMHYECKONW TEPMHHOIOTHEH
M CHMBOJIMKOM;

I3 3 — BrmageHHE OCHOBHBIMH METOIAMH
HAyYHOTO IIO3HAHUS, HCIONb3yeMbIMH B
XUMHH: HaOI0JICHUEM, OIHCaHHEM,
HU3MEPEHHEM,  OKCIIEPHMEHTOM;  YMCHHE
0o0pabaTbBaTh,  OOBIACHATH  PE3YIHTATHI
IIPOBE/ICHHBIX OIBITOB U JeJaTh BBIBOIBI;
TOTOBHOCTH M CIIOCOOHOCTH NPHMEHATH
METOJBI [IO3HAHUS npu pelLIeHuH
HPAKTHYECKHX 33/1a4;

I3 6 — chopMHUPOBAaHHOCTH COOCTBEHHOI
MO3UIUH IO OTHOIICHHIO K XUMUYECKOH
nHpOpPMAIMK, TONY4aeMOH M3  PasHbIX
HCTOYHHKOB.

IIposepka
KOHCIIKTa

2.2.

Yraesono
POIBI K KX
HPUPOIHEI

[
=

* Vcrionp30Bath B y4eOHOM U pohecCHOHANTBHON

Coaep:xaHue y4eOHOr0o MaTepuaJia

JACATCIIBHOCTH XUMHUYECKHUE TCPMUHBI U CUMBOJIUKY.
* HazpiBaTh MU3Yy4YCHHBIC BCIIECTBA I10 TpHBPIaJ'IBHOP‘I nin

1.Ankasbl

Me;l(z[yﬂapom{oifx HOMCHKJIATYpE U OTpa)KaTb COCTAaB STUX

2.ANKeHEbI

N[O\

COCMHEHH C TOMOIIBI0 XUMUYECKUX (HOpMYIL.
» OTpakaTh XUMHUYECKHUE IIPOLECCH C HOMOIIBIO ypaBHEHUIT

I3 1cdopMHupOBaHHOCTH MpPEACTaBICHUI O
MeCTe XHMHH B COBPEMEHHOH Hay4HOI
KapTHHE MHpa; IIOHHMAaHHE PONU XHMHU B
(opmupoBaHUK Kpyrosopa n
(YHKIMOHAIBHONH TPaMOTHOCTU YeJIOBEKa
JUISL PELICHUS IPAKTUYECKUX 3a/ad;

YcTHbli onpoc

IIpoBepxa
KOHCIIEKTa




€
HCTOYHHUK
u

3.JlueHsl U KayuyyKu

4. ATKUHBI

5.1IpupoiHBIE HCTOYHHKHU YIIIEBOJAOPOAOB

IIpakTHyeckoe 3aHsATHE

N[NNI —

XUMHYCCKUX peaKHHﬁ.

XapaKTepmomTL COCTaB, CTPOCHHUE, CBOﬁCTBa, TIOJTy4€HHUE U
NPUMEHECHUE Ba)KHEHIIINX KJIACCOB YrJI€EBOAOPOAOB (aJ'II(aHOB,
IUKJIOAJIKAaHOB, aJIKCHOB, aJIKUHOB, apCHOB) ¥ uX HanboJee
3HAYUMBIX B HapOHHOXOSHﬁCTBeHHOM I1aHe HpeI[CTaBI/ITCJ'Ief/'I.
* YcTaHaBIMBATh 3aBUCIMOCTb CBOMCTB XMMHUYECKUX BEIIECTB

I3 2 — BaageHre OCHOBOIOJIATAIOIIUMU
XAMHAYECKUMU  TOHSATHSMH,  TCOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAaHUE XUMHUYECKON TEPMUHOJIOTHEH
M CHMBOJIMKOM;

I3 3 — BnaxeHWe OCHOBHBIMH METOJAMH

TectupoBanue

YcTHbl# onpoc

YcTHBIH onpoc

1.CocTaBJIeHHe CT PYKTYPHBIX (b OpMyI 1 OT CTPOCHHS aTOMOB 00Pa3yIOIINX UX XUMHUICCKHUX HAay4HOTO [IO3HAHMUS, WCIONB3YEMbIMA B OT4ér 0
. 9 9JIEMEHTOB. XAMUH: HaOIIOJICHHUEM, OIIUCAHMEM, | paKTHYECKOMY3a
Ha3BaHUU aJIKaHOB » XapakTepu30BaTh BAKHEHILINE TUITBI XUMHIECKUX CBS3CH U H3MEPEHHEM,  JKCIECPUMCHTOM;  YMEHHE HSITHIO
OTHOCHTEIBHOCTB JTOI THUIIOIOTHH. o0pabarbiBaTh,  OOBSACHATH  PE3yJBTATHI
2.CocraBnenue CTPYKTYPHBIX (bOpMyH a 2 * OOBSICHATB 3aBUCHMOCTb CBOMCTB BEILECTB OT UX COCTABA U MPOBEJICHHBIX OIBITOB ¥ JeNaTh BBIBOJIbI,
Ha3BaHUU aJIKECHOB CTPOCHHMS KPUCTAJUTMYECKHUX PELICTOK. TOTOBHOCTH ¥  CIIOCOOHOCTH HPHMEHSTH
* QOpMyIMPOBATH OCHOBHBIC IIOJI0XKCHHS TEOPUH METO/IBI [O3HAHUS npu peLIeHuH
3.CocraBienune CTPYKTYPHBIX (I)OPMYH u 1 UEKTPOIUTHYECKON TUCCOLHMALINN U XapaKTEPH30BATh B [PaKTUYECKUX 3a/1ad;
Ha3BaHUU JTCHOB CBETE 2TOH TeopuH CBOﬁCTBaVOCHOBHLIX KJ1acCOB 3 6 — chopMupoBaHHOCTH COﬁCTBeHHOI:/:I
HEOPraHUYECKUX COCAMHCHHMIA. [O3MLMKM 1O OTHOIICHHIO K XHMHUYECKOH
* QOpMyINPOBATH OCHOBHBIC IOJI0XKCHHS TEOPUH nHbOpPMALMK, TOMy4aeMOH M3  pasHBIX
XMMHYECKOTO CTPOCHHSI OPraHUYECKHX COSANHEHUI U HCTOYHHKOB.
XapaKTepPU30BaTh B CBETE 3TOH TEOPUH CBOMCTBA OCHOBHBIX
KJIACCOB OPTaHMYECKUX COCIMHCHHUH.
2.3. 16 |° Hcnons3oBats B yueOHOU U TpodecCHOHATEHON 3 1cdopmupoBaHHOCTH HpeHCTaBHCHHﬁ 0
JEATENBHOCTH XMMHYECKHE TEPMHUHBI U CHMBOJIHKY. MECTe XHMHH B COBPEMCHHOH Hay4HOI
KHCHOPOH Couepmaﬂne y‘lCﬁHOFO MaTepHuaJia 14 | . Haspisars U3yYCHHbIC BEIECTBA 10 TPUBHAIBHON HITH KapTHHE MHpa; NOHMMAaHHE PONU XMMHHU B
coiepIKary 1 .CHI/IpTBI 2 Me)KI[yHapOf[HOﬁ HOMCHKJIATYPE U OTPaXKaTh COCTAB ITHUX (hopmupoBaHUK } Kpyrosopa u IIpoepxa
COCIIMHCHHH C MTOMOLIBI0 XUMUYECKUX HOpMYII. (YHKIMOHAIBHOW TPAaMOTHOCTH 4YeJOBeKa KOHCIIEKTa
ne 2 deHon p) » OTpakaTb XMMHUYECKUE TIPOLIECCHI C MOMOIIBIO YPaBHEHUIT JUTSL PEIICHUS TIPAKTHYECKUX 3a71a4; Y CTHBIN Onpoc
OpraHuyec - XUMHYECKUX PEaKIUi. I3 2 — BiageHHE OCHOBOIOJIATAMOLIMIMHU _
3.Kap6OHOBLIe KHUCJIOTBI 2 * B aHaJI0rHYHOM KJII0Y€ XapaKTepU30BaTh BaKHEMIIMX XUMHYECKUMH  MOHATHAMH,  TEOPHUSAMH, Yernbiit onpoc
KHe 4.CHOKHBIE 3 (prH 1 KUPBI B HpeCcTaBUTENCH IPYTHX KIIACCOB OPTaHUYECKHX COCANHEHUIT: | 3aKOHAMHU U 3aKOHOMEPHOCTSMH; YBEPEHHOE Tectuposanme
COEJIMHEH METAHOJI M 3TaHOJ, CIIOXKHBIC S(UPBIL, )KUPBI, MbLIA, TIOIb30BAHME XHMIECKOH TEPMUHOTOrHEH _
5. YriaeBso IbI: TJIFOKO3a 2 anbaeruabl (GopMaIbAeTi U alleTANIbICTH), KETOHBI M CUMBOJIMKOIA; YerHblit onpoc
us (aeToH), KapOOHOBBIE KUCIOTHI (YKCYCHAsI KHCIJIOTA, IS 13 3 — BrnageHHE OCHOBHBIMH METOIAMH
6 YrieBojbl: Kpaxmai 2 | ecrectBonso-sa 5 cooberme
YYHOTO NPOQUIIS IPEICTABUTENCH APYTUX HAay4HOrO [IO3HAHUS, WCIONB3YEMbIMA B
7 VIIIeBOIBI: EJUTION03a 2 KJIaCCOB KHCIIOT), MOHOCAaxapu bl (TJIF0K03a), AUcaXapuibl XUMHH: HaOI0JICHUEM, OIHCaHHEM, coobmenue
(caxapos3a), monucaxapuas! (KpaxMai U LeJUII0N03a), aHWINH, | U3MEepeHHEM,  OKCIICPHMEHTOM;  YMCHHE
Hp aKTHYecKoe 3aHsITHe 2 AMHHOKHCIIOTBI, OEJKH, HCKYCCTBCHHBIC M CHHTCTHYCCKHUE o0pabarbiBaTh,  OOBSACHATH  PE3yJIBTATHI Oruér o
BOJIOKHA, Kay4yKH, IIJ1aCTMAaCChI. MPOBEICHHBIX ONBITOB M JCNIaTh BBIBOJBI, NpaKTHICCKOMY3a
TOTOBHOCTb U HATHIO

CocraBnenne CTpyKTYpHBIX (GpopMyrt u
Ha3BaHUI KApOOHOBBIX KUCIIOT

CMOCOGHOCTD  IPUMEHSITh
METOIBl  MO3HAHHMS  [PHU
[PaKTUYECKUX 33/1ad;

I3 6 — chopMHUPOBAaHHOCTH COOCTBEHHOI
[O3HULMK IO OTHOIICHHIO K XHMHUYECKOH
nHbOpMALMK, TOMY4aeMOH M3  pasHBIX
MCTOYHHUKOB.

penicHnu

3. BuoJgorus

3.1
MHoroo6p
asue

Conep:kanue y4eOHOro MaTepuasa

[

1. MHoroo0pasue KHBOT'O MHpa.

O3HaKkOMJICHHE C OHOJOTMYECKMMH CHCTEMaMH pasHOTO
YPOBHS: KJICTKOH, OPraHW3MOM, IOMYJIAIMEeH, SKOCHCTEMOI,
6uocdepoit. Onpenenenue poan 6uonoruu B HOpMHUPOBAHUU
COBPEMCHHOI ~ €CTCCTBCHHO-HAYYHOW KAapTHHBI MHpa U
[IPAKTHYCCKOH SATEABHOCTH JIFOICH.

I13 1 copMupoOBaHHOCTE PEACTABICHHI O
pOJIM ¥ MecTe OHOJIOTUH B COBPEMEHHOM
Hay4HOW KapTUHE MUPa; HOHUMAHNE POIIH
Ouonoruu B OpMHUPOBAHUU KPYro3opa u
(QYHKIMOHAIBHONH TPaMOTHOCTH IS

VYcrHsblii onpoc




KHBOTO
MHpa.

OOyueHue COONIONCHUIO MpPaBWJI IOBEACHUS B IIPUPOJE,
OepeKHOMY  OTHOLIEHUIO K  OHOJIOTMYECKUM  00BbEeKTaM
(pacTeHMsIM M )KHBOTHBIM U HX COOOLIECTBAM) M X OXpaHEe

pelIeHns IpaKTHIeCKUX 3a1ad;
ITY 2 chopmMupoBaHHOCTH COOCTBEHHOM
TO3MIIUH 110 OTHOIICHHIO K OMOJIOTHYECKOi
nHbOpMaLHH, TOTyJ4aeMO’ U3 Pa3HbIX
MCTOYHHUKOB, TJI00aTbHBIM 3KOIOTHYECKUM
poOJIeMaM H IyTSM HX _PEIICHHSI.

3.2

20

YmMenue TIPOBOAUTL CPABHEHUEC XUMUYIECKON OpraHu3anyu
JKUBBIX U HOXKUBBIX OOBEKTOB.

I3 1chopMupoBaHHOCTH IPEICTABICHUN O
pOJM ¥ MecTe OHOJIOTUH B COBPEMEHHOM

Ppa3sBUTHUA Ha npumMepe YCIIOBCKA. O3HaKoMJIeHHE C

OHOIOTUIECKHUX HUCCIICAOBAHUAX JKUBBIX

VYuenne o Couepmaﬂne y‘lCﬁHOFO MaTepHaJia 10 Ilony4yenne mpencraBiaeHHs O POJIM OPraHMYECKHX U | HAYYHOW KapTHHE MUPa; TIOHUMaHHE POJIH
KJIETKE 1. XuMHUIecKas OpraHM3aIMs KICTKH HEOPTraHUYECKHX BEIIECTB B KIETKE Guonoruu B (IJOpI\:II/Ip()BaHI/II/I Kpyrosopa u TTuchMeHHbIH
W3ydeHne CTPOCHHSI KIETOK OJYKapHOT, CTPOGHHS M | (yHKIMOHAIBHOW IPaMOTHOCTH IS ompoc
2. ECJIKI/I, YITICBOMBI, JHIHABI U HX MHOro00pasus KJIETOK PACTeHHH M JKMBOTHBIX C IIOMOILIBIO | PELICHHS MPAKTHYCCKUX 3a1ad; IHChMCHHBII
MHKPOIPENapaToB. I3 2 BnaseHne OCHOBOIOJIATAIOLIHMA ompoc
POJIb B KJICTKC HaGmonenue  KIETOK  pacTeHUMH M JKMBOTHBIX  I0J | HOHATHAMH U MPEJICTaBICHUSIMH O )KHBON
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax, HX ONUCaHHe. HPHPO/IE, €¢ YPOBHEBOM OpPraHU3aluy U VerHeti ompoc
3. HyKHeHHOBHe KHCJIOTBI M HX DOJIb B 2 [IpurotoBieHne M ONUCAHHE MHKPONPENAPATOB KIETOK | JBOIIOLHH; YBEPEHHOE MOIb30BAHME
KJIETKEC. pacTeHui. OHMOJIOrHYECKON TEPMHHOJIOTUEH U
CpaBHEHHE CTPOCHMSI KJIETOK PACTEHHIl M JKHBOTHBIX IO | CHMBOJIMKOM; VTecTHPOBANNE
4. Krerounas Teopus CTpocHUA 2 TOTOBBIM MUKPOIIPENaparam 113 3 BraseHre OCHOBHBIMU METOIaMH P
OpPTraHU3MOB MEHHE CTPOUTb CXEMbl JHEPreTHYeCKOro OOMEeHa W | HAy4HOrO MO3HAHHS, HCMOIb3YEMBIMH MPH
p vy 0
OuocuHTe3a GerKa. OUOJIOrHYECKHX UCCIICI0BAHUSX KUBBIX Y7 ——
5. BprCH KaK HCEKJICTOYHAaA (bopMa 2 TMosnydeHne NpeacTaBiIeHus] O MPOCTPAHCTBEHHOM CTPYKTYpPE | OOBEKTOB H YKOCHCTEM: OLUCAHHEM, i
YKU3HU. 6enka, monekyn JJHK u PHK U3MEpEeHUEM, IPOBEICHHEM HaOIIOICHHUIT;
HpaRanecxne SAHSTHS 4 O3HaKOMJICHHE C KJICTOYHOH TEOPHei CTPOCHHS OPTaHU3MOB. BBISIBJICHHE M OLICHKA aHTPOIIOTEHHBIX
VMeHHEe CaMOCTOSTENbHO MCKATh J0KA3aTeNbCTBA TOTO, YTO | M3MEHEHHH B PUPOE;
1.0 KJIeTKa — DJJEMEHTapHas O>kuBas cucreMa M ocHoBHas | ITY lcpopMHpOBaHHOCTH yMEHHMI
-JUCHOBHBIC CTPYKTYPHBIC KOMIIOHCHTBI 2 CTPYKTYypHO-QYHKIMOHANIbHAS ~ CJMHHI@A  BCEX  JKHBBIX | OOBSCHSATH PE3yJIbTAThl OHOJIOTHIECKHX Oruér o
KJIETKU OpraHU3MOB. 9KCIIEPUMEHTOB, PELIATh YJIEMEHTaPHbIC HPaKTHIECKOMY3a
OUOJIOrHYECKHE 3a/1a4H; HSTHIO
2.Pemenne 3ama4 o teMe: «HyknenHoBbie 2
KHUCJIOTBI»
JlabopaTopHbie paboThl 6
1. HaOmroneHwe KIETOK pacTeHUH U 2
JKUBOTHBIX TOA MHUKPOCKOIIOM Ha T'OTOBBIX
MHKpoOIpenaparax, Ux OlnucaHue. Orser 1o
11a00paTOPHBIM
2.ITpuroroBieHue u omucanue | 2 paGotam
MUKPOIIPENapaToB KJIETOK paCTeHHfI.
3CpaBHEHUE CTPOCHUS KJIETOK pacTeHUd W | 2
JKMBOTHBIX IO TOTOBBIM MUKPOIIPCIIapaTaM.
OsBnafieHde 3HAHWSIMH O Pa3sMHOXKEGHHMH Kak O BaxHeidmem | I3 8 BnageHue 0CHOBOMOIAralOMMU
14
CBOJCTBE )KHBBIX OPTaHU3MOB. HOHSTUSMH M MPEACTABICHUSMH O )KHBOMN
3.3 OpFaHH Conepmamfle yqeﬁﬂoro MarTepuajaa 10 YMeHHE CaMOCTOSATENbHO HAXOAUTh OTIMYMS MHTO3a OT | HPHPOJE, ¢ yPOBHEBOU OPraHU3AMU U
3M. 1.Pa3MHOKCHIE OpraHH3MOB. 2 Mefio3a, ONpEAeNss  OBOMIOUHOHHYIO  POJb  OTHX  BHJIOB | OBOIIOLMH; YBEPEHHOE NOMB30BAHHE ITuchMEHHBI
. KOHTpOJIb
PasMHOMKEH IeNeHHsT KIETKH OUONOrHYecKOil TepMUHOIOTHEH 1 p
2 Mutos 2 O3HAKOMIIGHHE C OCHOBHBIMH CTAJMAMH OHTOTCHE3a Ha | CHMBOJHMKOM; YCTHBI onpoc
ue u . [puMepe PasBUTUs ITO3BOHOYHBIX KHBOTHBIX. I13 9 BiajieHNe OCHOBHBIMU METOIaMH
MHIMBHIya 3. Metios. 2 VYMeHue XapakTepu3OBaTh CTAJUU  TIOCTIMOPHOHAILHOTO | HAYYHOTO MO3HAHMS, UCIIOIb3yEMBIMU TIPU Tectuposanue
2

4. 9MOpHOHAIIBHOE Pa3BUTHE OPTaHU3MA.

YcrHblit onpoc




JIBHOE 5 .HOCT3M6pI/IOHaJIBHOC pa3sBHTHE. 2 NPUYMHAMH HAPYLICHHi B Pa3BUTHH OPTaHH3MOB. 00BEKTOB U IKOCHUCTEM: OIHCAHHEM, 5 IToAroToBUTH
Pa3BuTHE yMEHHMs NPaBHIBHO (POPMHPOBATH TOKA3aTENbHYIO | M3MEPEHHEM, IPOBEICHHEM HAOIIOICHHUI; coo0LIeHus
pa3sBuUTHC 0a3y BOJIOLMOHHOTO PAa3BUTHSI )KHBOTHOTO MHpa BBISIBJICHHE M OLICHKA aHTPOIIOTEHHBIX
OpraHusmMo HPaKT“quK“e 3AHATHS 4 BoiiBneHne u onucaHue NPU3HAKOB CXOACTBA 3apObIILIEH iI/I3MeHeHI/H?I B IIPUPOJIE,
B YelnoBeKka M JPYrUX IO3BOHOYHBIX KakK JokasarenbcTBa HX | IIY 10 copMHPOBaHHOCT YMEHHI _
l.CpaBHHTeHBHaH XapaKTEpUCTHUKA MHUTO3a 2 9BOJIIOLIMOHHOTO POJICTBA. OOBACHATH PE3YIbTATHI GHONOTHYECKUX Oruéro
" Meiio3a TMonyyeHne TNpPENCTaBICHHS O MOCIHEACTBHAX BIHMSHHS | DKCIEPHMEHTOB, PEIIATh DJIEMEHTAPHBIE TIpakTHHICCKOMY3a
. QJIKOroJisl, HUKOTHHA, HAPKOTHYECKHMX BEILECTB, 3arpsi3HEHHs | OMOJOrHYEcKHe 3a1a4u; HATHIO
2,(1)0pr1 Pa3MHOXKEHUSI OpraHU3MOB. 2 Cpe/ibl Ha pa3BUTHE U PEMPOLYKTHBHOE 3/10POBBE YEIOBEKA
3HAKOMIICHHE C HACJICJACTBEHHOW W HEHACIEICTBEHHOM c(hOpMHUPOBAHHOCTD MPEACTABICHHI O
34 24 [© i AN ;
: H3MEHYMBOCTBIO M €€ OHOJIOrMYECKOH PONBI0 B DBONIOLMH | POJH U MeCTe GHONOTHH B COBPEMEHHOMN
OcHOBBI Couepma}me y‘lCﬁHOFO MaTepHuaJia 16 JKMBOTO MHA. Hay4YHOU KapTHHE MUPA; TIOHUMaHHE POJIH
reHeTuKu | 1 OCHOBEI YUYEHHS O 2 TMosnyueHne MpenCTaBiICHUsI O CBA3W TEHETHKH W MEIHIMHBL | OHONOTHH B (JOPMHUPOBAHUH KPYro3opa u TectupoBanue
: O3HaKOMJICHHE C HACIICICTBEHHBIMHI OOJNEC3HAMH YEJIOBEKa, X | ()YHKUMOHAIBHON IPAMOTHOCTH VIS
U HACJICACTBEHHOCTHU N U3MEHUYUBOCTHU OPUYMHAMH U TIPO(QUIAKTHKOM. peLIeHns] IPaKTHYECKUX 3a1ad;
ceJIeKIun | 2 I epBHﬁ sakon I. Mennens P W3yueHne BIHMSHHS aJKOTOJIM3Ma, HapKoMaHuH, Kypenus Ha | IIY 10 copMHPOBaHHOCTH YMEHHUI Peutenue
. : . HACJIENCTBEHHOCTh HA BUICOMATEPHAJIE. OOBACHATD PE3YIbTATHI OHONOTHYECKUX FeHETHUYCCKHX
3. BTOpOI)’I 3akoH I'. Mennensa 2 AHanu3  (EHOTHIMYECKON  HM3MCHYMBOCTH.  BBISBICHHE | DKCIEPHMEHTOB, PEIIATh dJIEMEHTAapHBIC 3amaq
o MYTarcHOB B OKPY)KAlOLIeH Cpele M KOCBEHHAs OLEHKa | OHOJOTHYECKUE 3a]aui; Perriennc
4. TpeTHH 3aKkoH I'. Mennens. 2 BO3MOKHOTO MX BIIHSIHHS HA OPraHu3M FeHETHYECKHX
5. XpOMOCOMHaSI TCOpHUA 2 [Monyyenne npencTapaeHus O TEHETHKE KaK O TEOPETUYECKOM 3amaq
OCHOBE CEJIeKLIHH.
HaCJICACTBEHHOCTH Pa3BuTHE METAIPEIMETHBIX YMEHUH B IIPOLIECCE HAXOXKICHHUS
6. T'eneruka nona. Hacienosanue 2 Ha KapTe LEHTPOB MHOrooOpasds M HPOUCXOKIACHHS Pemenue
KyJIbTYPHBIX PACTEHHI M JIOMAIIHHUX XHBOTHBIX, OTKPBHITHIX H. IeHETUYECKHX
IPHU3HAKOB, CICIIJICHHBIX C ITOJIOM 1. BaBUJIOBBIM. 3a1a4
7. 3aKOHOM€pHOCTI/I HU3MEHYUBOCTH. 2 W3ydeHne METOI0B rHOPHAN3ALMH H HCKYCCTBEHHOTO 0TOOpA. Pemenne
VMeHue pazOHpaTbCs B OTHYECKHX ACIEKTaX HEKOTOPBIX IeHETUYECKHX
JOCTHKEHUH B OHOTEXHOJOTUU: KIOHUPOBAHUH JKUBOTHBIX H 3a1a4
8 OCHOBBI CEJIeKITUH paCTeHI/Iﬁ 2 npoGieMax KIOHHPOBAHHS YEOBEKa. VcerHblii onpoc
) i O3HaKOMJICHHE C OCHOBHBIMU [OCTH)KCHUSMU COBPEMEHHOMN Iposepka
JKUBOTHBIX 1 MUKPOOPTaHU3MOB. CEICKIUN KyNbTYPHBIX PACTCHHH, TOMAIIHHUX >KABOTHBIX U KOHCIICKTa
MHKPOOPIaHU3MOB. YcrHblii onpoc
IpakTHyecKne 3aHATHS 6 Oraéro
[PaKTHIECKOMY3a
l.pemieHne reHeTH4ecKuX 3a1ad Ha 2 HATHIO
MOHOTHOPHUIHOE CKPEIIUBAHHE.
2. Pemntenne reHeTHMYEcKUX 3a7ad Ha 2
IMPOMEKYTOYHOEC HACJIICIOBAHUC
3.pelieHue TeHEeTUYeCKUX 3a7a4 2
Ha JUTHOPUIHOE CKPEIIBaHHE.
JlabopaTopHbie padoThl 2
1.AHanu3 (peHOTUNMYECKOH N3MEHYUBOCTH. 2 OTG‘ICT moo
11a60paTOPHOI
pabote
3.5 14 AHanu3 ¥ OLEHKAa pa3iuyHbIX rumnores mnpoucxoxaeHus | I3 7cdopMupoBaHHOCTS MpeACTABICHHIT O
KU3HH. POJIH ¥ MecTe GHOJIOTHHU B COBPEMEHHOI
HpOI/ICXO Couepmaﬂne y‘leﬁHOFO MarTepuajaa 4 INonyyenne npexacraBieHus 00  YCIOXKHECHWH OKUBBIX | HAay4HOW KapTHHE MUPa; OHUMAHHE POIIH




JKIeHHe |
pa3BuTHE
JKH3HH HaA
3emMJie.
Ipoaonn
OHHOE
yueHHe

I. [Ipoucxoxaenue W  HavajabHble | 2
9TaIbl pa3BUTH JKU3HU Ha 3eMIIe.

2. OpontonmonHoe yuenue Y. JlapruHa
IIpakTHyeckue 3aHATHSA 8
1. Meraduznueckuii mepuo B UCTOPUHU | 2
Ouosiorun

2. Muxkpo3BOIIOLHS. CoBpemeHHbIE | 2
NPEJCTABICHNS O BUJ000Opa30BaHUU

3. MakposBontonus. ['maBubie | 2
HalpaBJICHUs BOJTIOLMH

4. AHanu3 M OLEHKAa pas3jinyHbIX | 2

TUIIOTE3 MPONCXOXKIACHUSA XU3HU.

JlabopaTopHbie padoThI

[Ipucnocobnenne OpraHU3MOB K pa3HbIM
cpenam  oOwTaHus  (BOJHOW, Ha3eMHO-
BO3JIYIIHOM, MOYBEHHOIN).

OpraHu3MOB Ha 3emie B TIPOIIECCE IBOIIOIINH.

YwMmenue OKCIIEPUMCHTAJIbHBIM IIYTEM BBIABIATH aallTUBHBIC
0COOEHHOCTH OpraHu3MoOB, HX OTHOCHTEJIbHBIN XapakTep.
O3HaKOMIICHHE C HCKOTOPBIMHU MPEACTABUTCIIIMU PEA- KUX U
HCYEC3ar0InX BUIOB paCTeHI/If/'I 1 )KUBOTHBIX.

IlpoBeneHue  ommcaHus  ocoOeld  OOHOTO  BHAA  TIO
MOpP(hOIOTHIECKOMY KPHTEPHUIO npu BBIIOJTHEHUH
JTa0opaTopHOH paboTBI. BeisBrienue yepT

HPHCTIOCOOICHHOCTH OPraHM3MOB K Pa3HBIM CpeJiaM OOUTaHUs
(BOIHOM, HA3eMHO- BO3IYIIHOM, IOUBCHHON)

W3ydenue Hacienus 4eaoBeUECTBA HAa MPUMEPE 3HAKOMCTBA C
ucropueit passutus 3BoonnoHHbIX uaei K. Jlunnes, XK. b.
Jlamapka Y. JlapBuna. OreHHBaHHE DPONU 3BOIIOLHOHHOTO
ydeHHS B (OPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHbI MUpa.

PazBuTHE COCOOHOCTH SICHO M TOYHO H3IaraTb CBOU MBICIH,
JIOTHYECKH 000CHOBEIBATH CBOIO  TOUYKYy  3pCHHI,
BOCIIPUHUMATh M aHAJIU3MPOBaTh MHEHUs COOECETHUKOB,
MIpU3HABas IIPABO APYTOro YeI0BeKa Ha HHOC MHCHHE
O3HaKOMIJIEHHE ¢ KOHIIEMIUEeH BHUA, ee KPUTEPHAMHU, I0I00p
HOPUMEPOB TOIO, YTO MOMYJISALHUs — CTPYKTypHas eIHHHIA
BH/Ia U DBOJIIOLUN.

O3HaKOMJIEHHE C ABIKYIIMMHCS CHJIAMH DBOIIONHU U €e
JI0Ka3aTeNbCTBAMH.

YcBoeHne  TOro, 9YTO  OCHOBHBIMH  HAIpaBICHUSIMU
OBOJIONMOHHOTO ~ IIPOTpecca  SBIIIOTCS ~ OMOIOTHYECKHIt
nporpecc M OHOJOrMYEcKMil perpecc. YMeHHE OTCTaUBaTh
MHEHHE, O COXPAHEHHU OHOIOTHYECKOTO0 MHOT000pasus Kak
OCHOBE YCTOMYMBOCTH OHOChEpbl H IIPOrPECCHBHOIO €€
pa3BUTHs. YMEHHUE BBISABJIATH IPUYHHBI BEIMUPAHUsI BHIIOB.

Ouosoruy B HOPMUPOBAHUU KPYro30pa 1
(YHKIMOHAIBHONH TPaMOTHOCTH ISt
peLIeHns] IPAaKTHYECKUX 3a7ad;

113 8 BnazeHre OCHOBOIOIATAIOIIIMU
MOHATHSAMH U MPEICTABICHUIMH O )KHBOU
MPUPOJIE, ¢ YPOBHEBOW OPraHU3aLMU U
9BOJIOLIUH; YBEPEHHOE MOJIb30BAHUE
OHMOJIOrHYECKON TEPMHHOJIOTUEH U
CHMBOJIUKOI;

113 9 BasieHNEe OCHOBHBIMU METOIAMHU
HAYYHOT'O HO3HAHUS, HCIIOIb3yEeMBbIMH TIPU
GHOJIOTMYECKHX UCCIICIOBAHMSIX KHUBBIX
00BEKTOB M DKOCHCTEM: OIUCAHHUEM,
HU3MEPEHUEM, [TPOBEICHHEM HAOIIOICHUIA;
BBISIBJICHHE U OLICHKA aHTPOIOTEHHBIX
HU3MEHEHU B IPUPOJE;

ITY 10chopMupOBaHHOCTH YMEHHI
OOBSCHSITH PE3YJIbTATHI OHOIOTHYESCKHX
HKCIICPUMEHTOB, PEIIATh JIEMEHTAPHBIC
OHOJIOTUYECKHE 3aTa4H;\

VYcrHsblii onpoc

ITucemenHbIit
OIpoc

Ot4ét 0
NPAKTUYECKOMY3a
HATHIO

Otuer no
naboparopHoi
pabote

3.6
IIpoucxo
JKAeHHe
yeJioBeKa

Conep:kanue y4eOHOIro MaTepuasa

E ™S

1. AHTpOTOTreHe3.

2.I'unote3bl 0 IPOUCXOXKACHUN YEJIOBEKA.

AHanu3 W OIEHKAa Pa3IMYHBIX THIOTE3 O IPOHCXOXKICHUU
yesIoBeKa.

PasButHe yMEHHS CTpPOUTH JOKa3aTelNbHyI0O 0asy IO
CPaBHHUTEIbHOH XapaKTepPUCTHKE YeNOBEKAa U IPHMATOB,
JI0Ka3bIBasi X POJCTBO.

BrIsBIIeHHE 9TAaNOB HBOIOHY YEIOBEKA.

YMeHHEe [0Ka3bIBaTh pPABEHCTBO UEIOBEUCCKUX pac Ha
OCHOBaHMH HX POJCTBA M E€AMHCTBA HPOHCXOXKIEHUS.
Pa3zBuTHE TONEPAHTHOCTH, KPUTHKA

113 8 BnazeHre OCHOBOIOIATAIOIIIMU
MOHATHAMH U MIPE/ICTABICHUSAMH O )KUBON
IIPUPOJIE, €€ YPOBHEBOU OPTraHU3AIMU U
9BOJIIOLUH; YBEPEHHOE IIOJIb30BaHNE
OHMOJIOrHYECKON TEPMHHOJIOTUEH U
CHMBOJIHKOI;

ITY 11chopmupoBaHHOCTH

COOCTBEHHOH MO3ULHMK IO OTHOLIEHHIO K
Ononorndeckoi HHGOPMALUH, TOTyIaeMOH

YcrHbli onpoc

ITucemMeHHbIH
orpoc

HpaKaneCKne 3aHATHUSA 4 pacu3Ma BO BCEX €T0 IIPOSIBICHUSX. U3 pPasHBIX HCTOYHUKOB, IT00ATbHBIM
1.OcHOBHBIE JTaIlbI aHTpPOIIOreHEe3a OKOJIOTHICCKUM  NIPOGTIeMaM . MyTaM. X | Oruér o
. 2 peleHus. MPaKTHICCKOMY3a

YECJIO0BCKA HSTUIO

2.BeisiBeHWE W ONHCaHWE IPU3HAKOB

cXoacTBa sapo/:[blmeﬁ YCJIIOBECKAa W OPYIrux )

IIO3BOHOYHbIX KaK J0Ka3aTCJIbCTBO ux

SBOJIIOIIMOHHOI'O pOoaCTBA
3.7 22 Usyuenne oskonornueckux ¢aktopoB u ux BiumsHus Ha | II3 7copMHPOBaHHOCTH MPEACTABICHHI O

OpraHHU3MBbI. POJH ¥ MecTe GHOJIOTHH B COBPEMEHHOI

OcHOBBI Conepma}me yqeﬁﬂoro MaTepHuaJia 14 3HAKOMCTBO C DKOJIIOTMUECKUMH CHCTEMAaMH, X BHIOBOW U | HAay4HOU KapTHHE MHUPA; IIOHHMAaHHUE POIIH IMucsMeHHbIIH
IKOJOTHH | | DKOTOTHS — HayKa 0 2 MPOCTPAHCTBCHHON  CTPYKTypaMH. YMEHHE  OOBSCHATH | Onosoruu B GOPMHUPOBAHUH KPYro3opa u KOHTPOJIb

NPUYNHBL yCTOﬁ'-IHBOCTH 1 CMCHBI DKOCUCTEM.

(YHKIMOHAJIBHOW TPaMOTHOCTH JUIS




B3aUMOOTHOIICHUAX OPTaHU3MOB MCIKAY

3HAYCHHUE B )XU3HU OPraHU3MOB.

co00l U OKpYKAIOIIEH CPEIOM.

2. DKOJIOTHYECKUE CUCTEMBI 2
3. W cKyCCTBEHHBIE 3KOCHUCTEMBI. 2
4. Ilenu nutanus. 2
5. DKoJornyecKkue dbaxTopsl, ux | 2

6. Bbuocdepa — riodanpHas

OKOCHUCTCMA.

7. Buocdepa u yenosek.

[\9)

IIpakTnyeckue 3aHATHS

O3HaKOMJIEHHE C MEXBHAOBBIMH B3aHMOOTHOIICHUSMH B
9KOCHCTEME: KOHKYPEHIHMEH, CHMOMO30M, XHIIHHYECTBOM,
Hapa3suTU3MOM.

YMeHHe CTpOUTH SPYCHOCTh PACTUTENBHOIO COOOIIECTBA,
TMHIIEBBIC LIEMU U CETH B OMOLIEHO3E, a TAK)KE IKOJIOTMYECKHE
MHUPaMHBL.

3HaHMEe  OTAMYUTENBHBIX  ITIPU3HAKOB  HCKYCCTBEHHBIX
COO0IIECTB — arpO3KOCHCTEMBI H YPOOIKOCUCTEMBI.
OmycaHne aHTPONOTCHHBIX M3MEHEHHH B ECTECTBEHHBIX
MIPUPOAHBIX TaHAMAPTAX CBOCH MECTHOCTH.

CpaBHUTEIIBHOE ~ OITMCAHME  OJHOW U3  ECTCCTBEHHBIX
HPUPOAHBIX CHCTEM (HampuMep, Jeca) W KakoW-HHOynIb
arpodKOCUCTEMBI (HAIpUMep, MIIIEHAYHOTO TOJIA).
CocraBieHHE CXEM MEpefady BEIIECTB M YHCPIHH MO LEISIM
MUTaHKUA B IPUPOJHOI 3KOCUCTEME U arpoLeHO3e
Osnakomienne ¢ ydenueM B. U. Bepmagckoro o 6moctepe
KaK 0 I100anbHOI SKOCHCTEME.

Hannume npencraBlieHHst 0 cxeMe 3KOCHCTEMBI Ha IpUMepe
6rocdepsl, KPYTOBOPOTE BEIIECTB M IIPEBPAICHUH YHEPTUH B
6uocdepe.

‘YMeHue 10Ka3bIBaTh POJIb KUBBIX OPraHU3MOB B Onocgepe Ha
KOHKPETHBIX IPUMepax

pelIeHns IpaKTHIeCKUX 3a1ad;
113 9 BnaseHre OCHOBHBIMU METOAAMU
Hay4HOTO MTO3HAHMS, HCIIOJIb3yEMbIMH TIPU
OHMOIOrMYECKUX HCCIEIOBAaHUIX )KUBBIX
0OBEKTOB M SKOCHCTEM: OIMCAHUEM,
U3MEpEHUEM, IPOBEICHHEM HaOTIOICHHUI;
BBIBJICHHE U OLICHKA aHTPOIOTCHHBIX
U3MEHCHHUH B IPUPOJIE;

ITY 10chopMHpOBaHHOCTH YMEHHI
OOBSACHATH PE3YIIHTAThl OHOIOTHIECKHX
SKCIIEPHUMEHTOB, PElaTh JJIEMEHTapHbIC
Ouonornyeckue 3aaqu;

Y 1lchopMupoBaHHOCTE COOCTBEHHOI
MO3UIUH [0 OTHOIICHUIO K OHOIOTHYECKOMH
nHpOpPMAILMK, TONY4aeMOH M3  PasHbIX
HCTOYHHKOB, ITOOANBHEIM JKOIOTHIECKHM
mpobaeMaM U MyTsSM UX PEIICHUS.

TectupoBanue

TectupoBanue

VYcrHsblii onpoc

IIposepka
KOHCIEKTa

VYcrHslii onpoc

YcrHblit onpoc

YcrHslii onpoc

CpaBHHTENBHOE  ONHUCAaHWE OJHOM M3 | 2
HaxoxaeHne cBsi3n H3MEHEHHs B Orocdepe ¢ mocie cTBUsIMU
€CTCCTBCHHBIX IMPpUPOIHBIX CHCTEM JEATENBbHOCTH 4YeJoBeKa B OKpyXaromiell cpexme. YMeHue
(HaHpI/IMep neca) " KaKOﬁ-HH6YHB OIpPEACIAT BO3ICHCTBHE MPOM3BOACTBEHHON IEATEILHOCTH
’ Ha OKPYXalIIyl0 cpexy B obmactu cBoeil Oymymeit
ArpoOSKOCUCTEMBI (HaHpI/IMep, MNIICHUYHOI'O npodeccu.
IIOJISI O3HakOMJICHHE c r100aIbHBIMH 9KOJIOTHYCCKHMHU
npo0IeMaMu U yMEHHE ONPEICIISTh ITyTH UX PEIICHHUSL.
Omnucanue n IMPAKTUYICCKOC CcO31aHHuEC 2 Omnucanne W INPaKTUYECKOE CO3JaHME HCKYCCTBEHHOM
~ 9KOCHUCTEMBI (IpeCHOBOIHOTO  aKBApHyMa). Pemenne Oruér o
HNCKYCCTBEHHOU 9KOCHCTEMBI
9KOJIOTHYECKHX 3a7ad. HPaKTHYECKOMY3a
(HpeCHOBOI[HBII/I aKBapI/IYM) JleMoHCTpUpOBaHUE YMEHHUs MOCTaHOBKH enei HATUIO
JESTEIBHOCTH, IUIAHUPOBAHKS COOCTBCHHOHM ACATEIBHOCTH
CocrasiieHne cxem nepeain BEIIECTB U 2 IS JOCTWKCHMSL MOCTABICHHBIX — IIENCH, MpEABHICHUS
3HepFI/II/I 10 I_IGHSIM IIUTAHUY B HpHpOI[HOﬁ BO3MOXHBIX PE3YJIBTATOB IOTUX necTBUH, OpraHusanuu
CAMOKOHTPOJISI M  OLEHKH IOJIy4YCHHBIX  PE3yJIbTAaTOB.
9KOCUCTEME 1 B arponcHoO3¢C. OOy4eHue COONIONCHUIO TIPABHI TIOBENCHHS B TPHPOJIE,
OepeKHOMY OTHOLIEHHMIO K OHOJIOTUYECKHM  OOBEKTaM
PelreHne SKONIOrHYECKHX 3a1a4 2 (pacTeHMsIM, )KHBOTHBIM U X COOOIIIECTBAM) M HX OXPAHE.
OsHakomieHne ¢ mpuMepamu  ucrnons3oBadms B | II3 8 BiajgeHne ocHOBOIOTAraOMMMI
3.8 2 prmep
XO035HCTBEHHOI JIeATETbHOCTH mozen Mopdo- | TOHATHUSAMH M NPEICTABICHUSIMHU O )KHBOH
buonuka Couepma}me y‘lCﬁHOFO MaTepHuaJia 2 (YHKIMOHAIBHBIX YepPT OpraHU3alUK PAaCcTCHHH U JKHBOTHBIX | IMPHPOJE, €€ YPOBHEBOIl OpraHU3aluy 1
1 BHOHMKA KaK OJHO U3 HaHpaB.HeHI/Iﬁ 2 OpH  CO3JAHUM COBEPIICHHBIX TEXHHYECKHX CHCTEM M | SBOJIOLMH; YBEPEHHOE I10JIb30BAHHUE TecTupoanue
' YCTPOMCTB 110 aHAJIOTUHM C KMBBIMH CHCTEMaMH. 3HAKOMCTBO C | OMOJNIOTHMYECKON TEpPMHHOJOTHEH |
OHOJIOTHH. TpyO4YaThIMH CTPYKTYpaMH B JKUBOH NpPUPOAE U TEXHHKE, | CHMBOJIHKOM;

AOPOAUHAMAYCCKAMA U TUAPOJAUHAMAYCCKUMUA yCTpOI)‘ICTBaMI/I
B JKUBOU npupoae U TEXHHUKE. Ymenue CTPOUTE MOJACIH
CKJIaI9aToi CTPYKTYPBI, UCIIOJIb3YEMBIC B CTPOUTEIILCTBE

Y 1lchopMupoBaHHOCTE COOCTBEHHOI
MO3MIMK MO OTHOIICHHIO K OHOJIOTHYECKOH
nH(pOpPMALMK, TONY4aeMOH M3  PasHbIX
HCTOYHHKOB, ITOOANBHBEIM JKOIOTHIECKHM
poOJIeMaM H IyTSM HX _PEIICHHSI.

Teopernveckue 3aHATHS

113




IIpakTHYecKHe 3aHATHA

51

JlabopaTtopHble 3aHATHSA 10
IIpome:xyToyHast aTTecTanus B ¢popme -
au¢depeHIIUPOBAHHOIO 3a4eTa

MaxkcuMaJjibHasi ydeOHasi HATpy3Ka 174




4. YCJOBUS PEAJIM3AIIMA PABOYEN ITIPOTPAMMBI
YYEBHOI'O IIPE/IMETA

4.1. MarepuajbHO-TeXHHYECKOE o0ecredyeHue yueOHOro npeamera

VYyebHass ayauTopusi [Jsi TNPOBEJACHUS YYEOHBIX 3aHATUM, JUIsl TPYNIOBBIX H
WHIUBUYAIbHBIX KOHCYJIbTAIMH, IS CAMOCTOSITEIbHOM padoThl, JUIsl TEKYIIEro
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTALUH.

Y4eOHblii kopnyc ka0uHeT «OCHOBBI €CTeCTBEHHOHAYYHbIX 3HAHUI» Ne Y208
- PaGouee mecTo ny1s miperiogaBarelis, pabodre MecTa s 00yJaroImuXcs.
- HaGops! qemoHCTpalinoHHOTO 000pyA0BaHUS U Y4eOHO-HATIISITHBIX TIOCOOMIA.
- MynpTuMenuiiHoe  000pyJOBaHUE: IEPEHOCHOM KOMIUIEKT MYJIbTHMEAHNa

anmnaparypbl
(mynetumeuiinbiii mpoektop NEC ME382U - 1 mir., skpaH Ha TpeHore - 1 1mT.,
HOYTOYK
Samsung NP-RC710-S02 - 1 mt. (OC Windows Strtr 7 Ne06-0512 ot 14.05.2012,
ohUCHBIN

nakeT MS Office std 2010 Ne 07-0812 ot 27.08.2012, Be6-6payzep Firefox, apxusarop
7-z1p))

C wnenpio obOecrieueHUs] BBIMOJHEHUS OOYYAIOIIMMUCA TMPAKTUYECKUX 3aHATHUH,
BKJIFOUasi Kak 00s3aTeNbHBIM KOMIIOHEHT MPAKTHYECKHUE 3aJaHHsl C UCIOJIb30BAaHUEM
NEPCOHANBHBIX KOMIBIOTEPOB, B TpOIECCe HU3Y4YeHHs] ydeOHOro mpeamMera
ucnosb3yercs kabuner Uadopmaruka Ne Y402.

- Paboune mecta oOydaromuxcsi, pabodee MECTO MpernoaBaTes.

- HaGopbl 1eMOHCTpallMOHHOTO O0OpYAOBAHMS U YUEOHO-HATJISAIHBIX OCOOUM
(KOMIBIOTEPHBIE  CTOJIbI, TEPCOHAJbHBIE KOMIIBIOTEPHI, KOMIIBIOTEPHBIA  CTOJI
IpernojiaBaresis, BUgeoMaTepHabl, 1I0CKa yueOHast MapKep + MarHur);

- MynbpTumenuiitHoe obopynoBanue: kommnbiorep APM tum 1 AltaWing — 12 .
(OC WindowsPro 7 Ne06-0512 ot 14.05.2012, oduchsrit maker MS Officestd 2010 Ne
07-0812 ot 27.08.2012, BeO-Opay3ep Firefox, rpaduueckuit pemgakrop GIMP,
KJIaBuaTypHeii TpeHaxep RapidTyping, apxuBaTop 7-zip); HOpUHTEp Ja3epHBIN
Samsung MLI1520 — 1 mrT.; NepeHOCHOM KOMIUIEKT MyJbTUMEIUA-aNNapaTyphbl
(MmynpTuMenuiinblil poexTop INFOCUS - 1 mrT., s5kpaH Ha TpeHore - | mT., HOyTOyk
Samsung NP-RC710-S02 - 1 mr. (OC WindowsStrtr 7 Ne06-0512 ot 14.05.2012,
oducHsrii maket MS Officestd 2010 Ne 07-0812 ot 27.08.2012, Be6-6payzep Firefox,
apxuBatop 7-zip)).

YueOHass ayauTopus AJIsi CAMOCTOATEILHOM MOATOTOBKHU CTYAeHTOB Ne Y403.

- PabGoune mecta oOyuarommuxcsi, pabodyee MECTO Mperno1aBaTes.

- HaOGopbl [1€MOHCTPAIIMOHHOTO O0OpYAOBaHMS U Yy4eOHO-HATJSAHBIX MOCOOUNA
(cTeHBI, CXEMBI, TIJIaKaThI).

- MynsTUMeauitHoe 000pyI0BaHKUE: KOMITbIOTEp B cOOpe ¢ BbIX0a0M B MHTEpHET — 5
mT. (OC CalculateLinuxDesktop, obuchsliit naker LibreOffice, Be0-0pay3ep Firefox,



apxuBarop 7-zip); M®Y HP LaserJetPro MFP M28a — 1mT.; mepeHOCHON KOMITJIEKT
MyJIbTUMEINA anmnapaTypbl (MynbTuMenuiHbi npoekTop INFOCUS - 1 mT., 5kpaH Ha
TpeHore - 1 mT., Hoyroyk Samsung NP-RC710-S02 - 1 mt., OC WindowsStrtr 7 Ne(06-
0512 ot 14.05.2012, oduchsiii maker MS Officestd 2010 Ne 07-0812 ot 27.08.2012,

BeO-Opaysep Firefox, apxuBarop 7-zip).

YuraabHblii 3271 0M0JIMOTEKH ¢ BLIXOA0M B ceThb UHTEpHeT.

MarepualibHO — TEXHUYECKOE 00ECIICUEHHUE:

Croupl, cTybsa Ha 80 MOCaTOYHBIX MECT

- HaGopsl neMOHCTpAIIMOHHOTO OOOpYJOBaHHWS M Yy4eOHO-HATISAHBIX MOCOOWHN
(cTeHbl, CXeMBbI, IIAKaTHI).

- MynprumenuitHoe oOopymoBanue: KommbioTep B coope — 10 mr. (OC
CalculateLinuxDesktop, oducnbiii maker LibreOffice, Be0-Opay3ep Firefox,
apxuBaTop  7-zip);  TEPEHOCHOM  KOMIUIEKT  MYJbTUMEOUAa  ammaparypbl

(mynerumeauiinbiii poektop INFOCUS - 1 mir., 3xpaH Ha TpeHore - 1 mT., HOyTOyK
Samsung NP-RC710-S02 - 1 mr., OC WindowsStrtr 7 Ne06-0512 ot 14.05.2012,
oducubiii maker MS Officestd 2010 Ne 07-0812 ot 27.08.2012, Be6-6payzep Firefox,

apxuBaTop 7-zip).

YuyeOHo-MeToANYECKOEe o0ecnedeHHe: YUeOHO-METOAWYECKHH KOMILJIEKC
yuebHoro npeamera OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHMMN, BKIIOYAIOIIUN pabouyio
nporpaMMmy — IpeaMeTa, — KaJleHJapHO-TEeMAaTW4YeCKH  IUlaH,  METOJUYecKue
peKOMEHJalMy s TpernojaBarened mo oOmMM  BOIpocaM — MpPEeroJaBaHus,
METOJUYECKIE PEKOMEHAAINHU ISl CTYICHTOB 10 U3YUYSHHIO IPEeIMETa, METOIUYECKUE
pPEKOMEHJALMU [0 CAaMOCTOSATENIbHOW paboTe oOy4aromMxcs, METOANYECKHE
PEKOMEH/IAIlMU 0 BBIMOJHEHHUIO MPAKTUUYECKUX 3aHATHH, (DOHII OLEHOYHBIX CPE/ICTB
y4eOHOTro IpeMeTa.

4.2. OOmue TpedoBaHus K peaju3aluu 00pa3oBaTeJbHOI0 Mpouecca

Peanmuzamus mporpaMMbl TIpeJIioaraeT HMCIOJIb30BaHUE TPATUIIMOHHBIX,
AKTUBHBIX U MHTEPAKTUBHBIX (HOPM OO0yUYCHUS HA yUIeOHBIX 3aHATHIX B COYCTAHUU
C BHEAyAUTOPHOM pabOTOl 00yJaroIIerocs.

CHHXpPOHHOE B3aUMOJICCTBHE OOYYAIOIIETOCsA C IPErojaBaTeiieM MOXKET
OCYIIECTBIISATHCS C TOMOIIBIO YaTa, CO3JaHHOTO IO MPEIMETy Ha IuiaTdopme
«Moodley.

ACHHXpPOHHOE 00y4YeHHE OCYIIECTBIISCTCS B BUIE CAMOCTOSITEIIbHON PaObOThI
¥ KOHTPOJIS 32 CAMOCTOSITEIbHON PaboTO 1Mo yueOHOMY MPEAMETY.

4.3. KagpoBoe obecnieueHne 06pa3oBaTeILHOIO Mmpoiecca
Peamuzanus IIICC3 B coorBerctBUM ¢ ®I'OC COO u ®IroC CIIO
35.02.16 DOxcmnyatanus ¢W  PEMOHT CEJIbCKOXO3SWCTBEHHOW TEXHUKU U
obopynoBaHus oOecreueHa NEeAaroruyecKuMu Kaapamu, HWMEIOIIMMHU BBICIIICE
o0Opa3oBaHHe, COOTBETCTBYIOIIEE MPOQUII0 MPENoaaBacMOTONIPEIMETa, a TAKXKe



HaJU4YUEM  ONbITa  JACSATEILHOCTA B  OpraHU3alUsAX  COOTBETCTBYIOIIEH
npodeccuoHanbHoi  chepe. IlpenmomaBarenu  mosiy4arOT — JOMOJHUTEIBHOE
npodeccuoHalIbHOE 00pa3oBaHUE IO IIporpaMMam IOBBIIIEHUS KBAIU(UKAIUHU, B
TOM 4YHCJIe B (popMe CTaKUPOBKHU B MPODHIBHBIX OpraHu3alusx He pexe 1 pasza B
3 roxa.

4.4. Opranusanusi 00pa3oBaTeJbHOI0 NMpouecca JAJsi HHBAJUIA0B U JIMII €
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI

OOyueHune 1Mo mpeAMETY JIMII, OTHOCSIIUXCS K KaTeTOPHU MHBAIUAOB U JIUII
C OrpaHMYCHHBIMH BO3MOXXHOCTSMH 3/0POBbSI OCYILECTBISETCS C YYETOM
0COOEHHOCTEH MCUXO(PHU3MYECKOTO Pa3BUTHS, HHIUBHIYAIbHBIX BO3MOKHOCTEH U
COCTOSIHMSL 370pPOBbSl Takux oOOydJarommxcs. B ciydae BO3HUKHOBEHHS
HEOOXOIMMOCTH OOYYECHHS JIMI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0OPOBbBSI B
TEXHUKYME TPEIYCMATPUBACTCS CO3/IaHUE CIECIUATBHBIX YCIOBHIA, BKIIFOYAIOIINX
B ce0s WCIONB30BaHUE CHEIHAIbHBIX 00pa30BATEIbHBIX MPOTPAMM, METOOB
BOCIIUTAHUS, JUJAKTHUYECKUX MaTEPHAJIOB, CIECIUATBHBIX TEXHHUUYECKUX CPEICTB
o0y4YeHHsI KOJUIGKTUBHOTO W HWHIVUBUAYAJIHLHOTO IIOJIb30BAHUS, IMPEIOCTABICHHE
yCIIyT accucTeHTa (TOMOIIHMKA), OKA3bIBAIOIIET0 O0YYaromMMCs HEO0O0XOIUMYIO
TEXHHYECKYI0  TIOMOIIb, NPOBEACHHE TPYNIOBBIX W  WHIUBUIYaJIbHBIX
KOPPEKIMOHHBIX 3aHATHUI, 00ECIeYeHne JA0CTyNa B 3/1aHUs] TEXHUKYMa H JIPyTUe
ycIoBUS, 0€3 KOTOPBIXHEBO3MOXKHO HIIM 3aTPYAHEHO OCBOCHUE 00pa30BaTEIbHBIX
porpaMM 00YYaIOIIUMHUCS C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

[pu nony4eHun cpenHenpohecCHOHaIBLHOTO 00pa30BaHus 00YYAIOIIUMCS C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH ~ 3JIOPOBbSl  IPEIOCTaBISIOTCS  OECIUIATHO
yueOHasi IuTepaTtypa, C YYETOM OCOObIX MOTpeOHOCTEH OO0y4arommmcs ¢
OTPaHUYCHHBIMA BO3MOXXHOCTSIMH 37I0POBbSI OOECIIEUMBACTCS TPEIOCTABICHHE
y4eOHBIX, JIEKIIMOHHBIM MATEPUAIIOB B SJICKTPOHHOM BHJIE.

4.5. TH®OOPMAIINOHHOE OBECIIEYEHUE OBYYEHMUSA

OCHOBHBIE HCTOYHUKH

1. MamonToB, C.I'. O6mas Ouonorus : yueOHuk / MamontoB C.I'., 3axapoB
B.b. — Mocksa: KnoPyc, 2020. — 323 ¢. — ISBN 978-5-406-07702-3.
https://www.book.ru/book/933564

2. Mycradun, A.I'. buonorus: yueonuk / Mycrapun A.I'., 3axapoB B.b. —
Mocksa: KnoPyc, 2020. — 423 ¢. — ISBN 978-5-406-07514-2.
https://www.book.ru/book/932501

3. Konecnukos, C.1. Ob6mas 6uomnorus : yaueoHoe nocodue / Konecaukon C.H.
— MockBa: KnoPyc, 2020. — 287 c¢. — ISBN 978-5-406-07383-
https://www.book.ru/book/932113

4. T'munka, H.JI. Obmas xumus: yue6Hoe nocodue / ['munka H.JI. — Mockaa:
KuoPyc, 2019. — 748 ¢. — ISBN 978-5-406-07190-8.
https://www.book.ru/book/931816




5. Apremenko, A.W. Oprannueckass xumus : yaeOHuK / Apremenko A.M. —
Mockga : KanoPyc, 2018. — 528 c. — (CIIO). — ISBN 978-5-406-05331-7.
https:// www.book.ru/book/924050

6. ApremoBa, 2.K. OcHOBBI 001Ieil W OMOOpPraHMYECKON XUMHUHU @ Yy4eOHOE
nocoobue / Apremona 2.K., JImutpues E.B. — Mocksa : KnoPyc, 2020. —
248 c. — ISBN 978-5-406-00513-https://www.book.ru/book/93396 1

I[OHOJIHI/ITC.]ILHBIG HCTOYHUKMU:

1. Mycradun, A.I'. buonorus. J{ns BBIMYCKHUKOB LIKOJ U TOCTYMAIOIINUX B
By3bl: yueOHoe nocodue / Myctadun A.I'., Speirun B.H. — Mocksa
:KuoPyc, 2019. — 584 c. — ISBN 978-5-406-07043-
https://www.book.ru/book/931383

2. KonecunukoB, C.U. buonorusi: mocobue-penetutop : ydeOHoe mocobdbue /
KonecuukoB C.M1. — Mocksa: KunoPyc, 2019. — 537 ¢. — ISBN 978-5-
406-07230-1.
https://www.book.ru/book/931752

3. KokopeBa, B.B. OcnoBe xumuu: ydebnoe mnocobme / Kokopera B.B.,
Croonsiea O.11. — Mocksa: KuoPyc, 2019. — 187 c¢. — ISBN 978-5-406-
06825-0.
https://www.book.ru/book/931203

4. Cupotkul, O.C. Xumus: yueobnuk / Cupotkun O.C. — Mocksa :KnoPyc,
2019. — 363 c. — ISBN 978-5-406-06688-1.
https://www.book.ru/book/930225

5. I'munka, H.JI. 3amaun u ynpaxHeHus mo oOmieit xumun: ydeonuk / ['muHka
H.JIL u np. — Mocksa: KuoPyc, 2018. - 240 c. — ISBN 978-5-406-06022-3.
https:// www.book.ru/book/924119

Ilepeyenr mnpodeccHOHANBHBIX 0a3 [JaHHBIX W HMH(OPMANMOHHBIX
CIPABOYHBIX CHCTEM

KomnbrotepHas nnpopmarronHo-npaBoBas cuctema «Koncynprantlinrocy»

[Ipodeccrnonanbhas cnpaBoyHas cucreMa « TexakcnepT»

OdunmanbHblii MHTEpHET-MOPTan 0a3bl JAaHHBIX IMPaBOBOW WH(pOpMALUU
http://pravo.gov.ru/

[Topran ®enepalbHbIX TOCYAApCTBEHHBIX OOpa30BaTENIbHBIX CTAHIAPTOB

https://fgos.ru/

IToptan "UurdopManimoHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH B
obpazoBanuu" http://www.ict.edu.ru/

WebofScienceCoreCollection noJiMTeMaTuyecKas pedepatuBHO-

oubsmorpaduueckass U HaykoMmeTpudeckas (OubiromMerpuueckasi) 0aza JTaHHBIX
http://www.webofscience.com



[TonmnoTexkcToBbIl apxuB «Hamnonanbubiit DnexTpoHHO-UHDOpManOHHBIN
Koncopuuym» (HOMKOH) https://neicon.ru/
ba3bl qannbIx u3narenscTBa Springer https://link.springer.com/

JIeKTPOHHbIE MOJHOTEKCTOBbIE PeCYPChl HAYYHOI OMOJIHOTEKH

HaumenoBanue Cpok neiicTBus Anpec B cetu UHTEpHET
JIOKYMEHTA C YKa3aHUEM JIOKYMEHTA
PEKBHU3UTOB

OneKTpoHHas C 17.03.2021 no http://e.lanbook.com/
OuOJIMOTEYHAS CHCTEMa 17.03.2022
«JIaHb»

Kontpakt Ne 0503/21 ot
17.03.2021

Komnekus
«Berepunapus u
CEJIBCKOE XO035MCTBO,
«TexXHOoJIOrns MUIIEBBIX
MIPOU3BOJICTBY,
«HxenepHo-
TEXHUYECKUE HAYKI -
n3narenbcTBo Jlane DbC
Jlansb. [loakimroueHsl Bce
JKypHaJIbI.

Hoctyn nio IP-agpecam
YHUBEPCUTETA, C TUYHBIX
KOMITBIOTEPOB 110
WHIUBUTYAJIbHBIM
JIOTUHAM U TapoJisiM 0e3
OTPaHUYCHUS YHCIIa

MOJIb30BaTeNIeH

DNEKTPOHHO- C 17.03.2021 no http://rucont.ru/
OMOJMOTEYHAs CHCTEMA 17.03.2022

"HaruoHaabHBIN

ndpoBoii pecypc

"PYKOHT".Kontpakt Neo
21/21 ot 17.03.2021.
JlocTym K KOJUIEKIUAM
«Komoc-C» u ®I'bHY
«Pocundopmarporex» mno
00111eMy JIOTHHY/TIapOJIIO
6e3 npuBs3ku K [P-
anpecy 0e3 orpaHUYCHHS
YHCJIAa MOJIb30BATENEMN.

WNudopmanimonubie C 13.03.2020 no www.informio.ru




YCITyTH AJIEKTPOHHOTO
CIIPaBOYHHKA
«ndopmuo» - BY3 u
CV3. Konrpakt KO 337
ot 13.03.2020.
[TonkIiroueH BECh MacCHB.
Hoctyn no obmemy
JIOTUHY/TIapoJito 0e3
npuBsi3ku K [P-anpecy
0e3 orpaHUYCHHS YnCIia

12.03.2021

MOJIb30BATEIICH.

DJIEKTPOHHO- C 13.03.2020 o http://ebs.rgazu.ru/
OubIMOTEeUHAas cCUCTEMA 12.03.2021

«AgriLiby»,®I'bOY BO

PT'A3Y. Iloakiarouen
BECh MACCHB.

Hoctyn o
WHMBU Ty AJIbHBIM
JIOTWHAM Y TIapoJisiM 0e3
OTPaHUYCHUS YHCIIa

MOJIb30BaTeNneH

OneKTpoHHas C 17.03.2021 no http://www.book.ru/
OMOJHMOTEYHAs CHCTEMA 17.03.2022

«BOOK.RU»

KonTpakt Kontpakt No
03/21 ot 17.03.2021
[ToaxmnroueHa 6azoBas
KOJUICKITHSI.

Hoctyn nio IP-agpecam
YHUBEPCUTETA, C TUIHBIX
KOMITBIOTEPOB I10
o011emMy JOrHHY/TIapoIto
0e3 orpaHUYCHHS YnCIia

M0JIb30BaTEIeH

ONEeKTPOHHO- C 17.03.2021 no http://www.iprbookshop.ru/
OuOJIMoTEeYHasI cucTEMA 17.03.2022

«Ai [Iu Dp Meauna»

KonTtpakt Ne 7804/21 ot
17.03.2021 IloakmroueHa
ba3zoBas Bepcus
«IIpemuym», koTopas
MIPEICTABIISIET COOOM
JIEKTPOHHYIO
OubINOTEKY
TTOJTHOTEKCTOBBIX




u3aanuit (6osee 25 000)
u KypHayoB (6osee 6 000
HOMEPOB).

Hoctyn nio IP-agpecam
YHHUBEPCUTETA, C TMIHBIX
KOMIIBIOTEPOB 10
001eMy JTIOTHHY/TIapOJTIO
0e3 orpaHUYCHHS YnCIia
II0JIb30BATENIEN

NC «Ennnoe okHO»
becnnartnsbrii,
CBOOOIHBIH,
HEOTPaHUYEHHBIN JOCTYII
K UHTETPATBHOMY
KaTajory
o0pa3oBaTeNbHBIX
UHTEPHET-PECYpPCOB U K
AJIEKTPOHHOMN
oubnuoTexe yueOHo-
METOMYECKUX
MaTepUasoB sl 0OIIEro
U Ipo¢eCCUOHATILHOTO
o0OpasoBaHws.

Cpox aeicTBus http://window.edu.ru.
HEOTpaHHYCH

Hoctyn k
MOJIHOTEKCTOBBIM
JIOKyMEHTaM, y4eOHO-
METOAMYECKUM
nocoOusiM, aBTOpaMu
KOTOPBIX SIBJISIFOTCS
COTPYAHUKHU BpsitHCKOTO
['AY u ero ¢punmanos.
JlocTyn o KonoBomy
cioBy 0e3 mpuBs3ku K [P-
anpecy u 0e3
OTpaHUYEHUS Yncia

OeccpouHbIn www.bgsha.com

10JIb30BATENIEN
Ilepuoanueckasi ne4yarb
Hazsanue T'onwl MecToHaxoxaeHue
NOAMUCKH
(v

BBITTYCKA)
Bectuuk Tepckoro http://www.iprbookshop.ru/100790.html
rOCYAapCTBEHHOIO 2019-2021




yauBepcuteta. Cepust
buonorus u sKoi0rusl.

Buosnorus B cenpckom 2019-2021 | http://www.iprbookshop.ru/96939.html
xo3gauctBe. 2020

Becrtauk ITepmckoro 2019-2021 | http://www.iprbookshop.ru/11607.html
yHuBepcuteta. Cepus
XuMust

BronneTenp HayKu U 2019-2021 | http://www.iprbookshop.ru/49817.html
HPAKTHKH

Bectauk YIibpssHOBCKOM 2019-2021 | http://www.iprbookshop.ru/40369.html
rOCy1apCTBEHHOM
CEIbCKOXO03SMCTBEHHON
aKaJIeMUH

Nk

HNuTepHeT-pecypcesl

. Alhimik. Tlonme3nsie coBeThl, 3(PdEeKTHBIE OMNBITHI, XUMHYECKHE HOBOCTH,

BUPTYaIbHBIA PENETUTOP, KOHCYJIbTAIlMH, Ka3yChl W JISTICYChI, HCTOPHSI
xumuu. http://www.alhimik.ru
C-BOOKS. Jluteparypa o xumuu. http://c-books.narod.ru/

. A3Oyka BeO-moucka i XUMHUKOB. MeToauka moucka HH(pOpMAIMH 10

xumun. O030p OecmyaTHBIX MATEHTHBIX 0a3 JaHHBIX. ExemecsuHble
AHHOTAIUN HOBBIX XAUMHYECKUX HAy4HBIX pECypCoB.
http://www.abc.chemistry.bsu.by/

4ETD. https://4ege.ru/himiya/

OmnbITHI 110 HEOpraHuveckon xumud. https://kimhimik628181.jimdofree.com/
PacueTnrblie 3amaun mo xumun. https://urok.1sept.ru/articles/524863

OO11ast ¥ HeOpraHUYeCcKask XUMHS:
http://www.inorg.chem.msu.ru/pdf/korenev.pdf

Bcest 6uonorusi. CoBpemMeHHass OMOJIOTHSA, CTaTbU, HOBOCTHU, OMOIMOTEKA.
https://sbio.info/

Penxue u ncuesaronye )KUBOTHLIE
Poccunhttps://wwf.ru/resources/blogs/plain-language-about-the-foundation-s-
work/posts/endangered-animals-of-russia/

10.buonorus B Bonpocax 1 oTBeTax.https://biootvet.ru/
11.06pa3oBarenbHbIN CAUT 11 IIKOIBHUKOB «XuMus» http://hemi.wallst.ru/




Penensus

Ha pabouyro nporpammy
yuebHoro npeaMera«OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI»
crnienranbHoCTh 35.02.16 Dkerityartanus U peMOHT CelTbCKOX0351iCTBEHHOIM
TEXHUKHU U 000PYJOBaHMSL.

Paboyas mporpamma yueGHOro mnpeamera «OCHOBBI €CTECTBEHHOHAYYHBIX
3HaHWiD» pa3paboTanHa ¢ yueToM TpeboBanuil PeepaibHOr0 roCyaapCTBEHHOTO
o0pa3oBaTebHOrO CTaHJapTa CpeiHero obiiero obpazobanus, denepanrbHOrO
roCyTapCTBEHHOTO 00Pa30BATENBHOIO CTAHAAPTA CPEIHEro MPodhecCHOHATBLHOTO
oOpaszoBanust mo  crmemmanbHoctH  35.02.16  Dkcryaranms M PeMOHT
CEJIbCKOXO35MCTBEHHOM TeXHUKU U 000PY0BaHUSI.

B pabGoueil mporpamme mnpejacTaBlIeHbI: pe3ylbTaThl OCBOEHMs y4eGHOIo
npeaMeTa, CTPyKTypa M COJEp)KaHMe IpeIMeTa, YCIIOBUS peaiau3aluu padodeit
IPOTPaMMBbI, CaMOCTOsITENIbHAs BHeayJUTOpHass pabora CTyneHTOB, Qopma
MPOMEXKXYTOYHOM arTecTallid CTYIEHTOB, KOHTPOJL M OIEHKAa pe3yJbTaToB
OCBOEHHS Ipe/MeTa, HH(YOPMALlMOHHOE obecrieyeHue MpemeTa.

Bee pasgensr paGoueil nporpaMMbl OpHEHTHPOBAHBI Ha JIOCTHIKEHHE
JMYHOCTHBIX, METAlpPeJMETHBIX U MPEJAMETHBIX Pe3yJbTaTOB,KOTOPHIMH JIOJIKEH
OBJaJeTh oOyuaromuicss ¥ B IOJHOM Mepe OTBeYaloT TpeGOBaHMSIM
crangapra. Kaxapiii paszen nporpaMmmel pacKpbiBaeT paccMaTpUBaeMble BOIIPOCHI
B JIOTMYECKOM IIOCJIE/IOBATEILHOCTH,  OINpEeAessieMO  3aKOHOMEPHOCTSIMHU
00yuYeHUsl CTYIEHTOB.

B nporpamme oTpakeHa MakcumasbHas yuyeOHasi Harpy3ka, BKIFOYaroIiasi B
ce0s1 ayIUTOPHYIO Y4eOHYI0 Harpy3ky M CaMOCTOSITEIbHYIO BHEAYIHTOPHYIO B
COOTBETCTBUM C y4eOHBIM IJIAaHOM IO crienuaibHocTH 35.02.16 DkcrutyaTanus u
PEMOHT CeJIbCKOXO3SHCTBEHHON TeXHUKH 1 000PYI0BaHMSI.

Pa3paboranneie ¢GopmblL - M METOABI IO3BOJISIOT B TIOJHOM  Mepe
OCYUIECTBIISITH KOHTPOJIb U OLICHKY Pe3yJbTaTOB 00y4eHHUSI.

IIporpamma yuebHOro mnpeamera«OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUN
BBIIIOJIHEHA HA XOPOIIeM METOAUYECKOM YPOBHE U MOKET ObITh peKOMeHIO0BaHa
11st 00pa3zoBaTeNIbHBIX YUPEXKJIEHUHN cpeiHero mpodhecCHOHAIEHOTO 00pa30BaHuUsl.

Penenzenr:
KaH/UJAT CebCKOX03HCTBEHHBIX HAYK,
npenojasatens Gpaxkyiasrera CI1O ®I'bOY BO

«bpsiHCKU rocy1apCTBEHHBIN
arpapHbIi YHUBEPCUTET» g%éé Cynenosckas A.B.




