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1.PE3YJBbTATBHI OCBOEHUA YYEBHOI'O IIPEJIMETA

OcBoenue cojiepkanusi yueoHoro npeamera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI
o0ecreurBaeT JOCTHKEHHE 00yUYaOIUMHUCS CIEAYIONINX pe3yabTATOB:
o JINYHOCHIHBIX:

JIP 1 4yBCTBO IOpAOCTH M YBAXXEHUA K HUCTOPUU U JTOCTMIKEHHUSIM OTEUECTBEHHOM
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
KOMIIETEHIIMM B 3TOM; — YMEHHE MCIIOJb30BaTh JOCTHUKECHUS COBPEMEHHOW XMMHUYECKOMU
HAyKd U XHMHYECKUX TEXHOJOTHUW ISl IMOBBIIIEHUS COOCTBEHHOI'O HWHTEIEKTYaJbHOIO
pa3BUTHUS B BEIOpaHHOW TPO(HECCHOHATBHON e TENbHOCTH;

JIP  3chopMHpOBAHHOCTH YYBCTBA TOPJAOCTH U YBWKEHUS K HCTOPUH U
JOCTHXKEHHUSIM OTEYECTBEHHOM OMOJIOTUYECKOW HayKd; MPEACTaBICHUS O IEeJIOCTHOU
€CTECTBEHHO- HAYYHON KAapTUHE MUPA;

JIP 4noHuMaHKe B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayK, HX
BIIMSAHUS Ha OKPYXKAIOLIYI0 Cpelly, SKOHOMHUYECKYIO, TEXHOJIOTMYECKYIO, COLHAIBHYIO M
TUYECKYIO Chephl NeATEIbHOCTH YEJI0BEKa;

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(POPMAIMK B OOJACTH €CTECTBEHHBIX HAyK, IMOCTAHOBKE IIEJIM U BBIOOPY
MyTeH ee TOCTIKEeHH B IpodeccroHambHOM cdepe;

JIP 7cnocoOHOCTh PYKOBOJICTBOBATHCS B CBOEU JAESTENBHOCTH COBPEMEHHBIMU
MIPUHLHIIAMH TOJEPAHTHOCTH, TMAJ0ra U COTPYIHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO C
KoJuieraMu, paboTe B KOJUIEKTHUBE;

JIP 8roTtoBHOCTh HCIONB30BaTh OCHOBHBIE METOJBI 3aLIUTBI OT BO3MOYKHBIX
MOCJICJICTBUM aBapuid, KaTacTpod, CTUXUHUHBIXOEICTBUIL;

JIP 900nananue HaBblkaMd Oe3omacHo pabOTBl BO  BpeMs  IPOEKTHO-
UCCJEIOBATEIbCKOM W JKCIIEPUMEHTAIBHOM  NIESITENBHOCTH, IPU  HUCIOJIb30BAHUU
71a00paTOPHOTO 00OPYAOBAHUS;

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
NPUBBIYEK (KYypEHHs, aJKOrojiu3Ma, HApKOMAaHWM); MPaBWJI IOBEIEHUS B HPHUPOJHOU
cpene;

JIP 11 TOTOBHOCTh K OKa3aHUIO NMEPBOM MOMOIIM MNPH TpPaBMaX, MPOCTYAHBIX U
JIpYruXx 3a00J€BaHUAX, OTPABICHUSAX MUIIEBBIMUIIPOAYKTAMHU;

JIP 12 ona enyxux, crabocaviuiawux, no30HO02A0XUUX 00YUAOUUXCS: CTTOCOOHOCTD K
COIIMAJIbHOM aJanTallMid W HHTErpaluyd B OOLIECTBE, B TOM YHUCJIE MpPHU peatn3aluu
BO3MOXXHOCTEI KOMMYHMKAllMM Ha OCHOBE CJOBECHOW peud (BKJIIOYAs YCTHYIO
KOMMYHUKAIIUIO), a TakXKe, MpH KeJIaHUH, KOMMYHHMKAIlMM Ha OCHOBE ECTOBOM peyu ¢
JULaMH, UMEIOIIUMU HAPYILLICHHS CIIyXa;



JIP 13 ona obyuarowuxca ¢ HapyuweHusmu ONOPHO-08USAMENTbHO20 annapama:
BJIaJICHUE HABBIKAMHU IMPOCTPAHCTBEHHOW M COLIMAIBHO-OBITOBOM OPUEHTHUPOBKH; YMEHHUE
CaMOCTOSITEJIbHO M 0€30MacHO MEePEeABUTaThCsl B 3HAKOMOM U HE3HAKOMOM IPOCTPAHCTBE C
UCIIOJIb30BAaHUEM  CIEHHUATIBHOTO O0OpYAOBAaHMS; CHOCOOHOCTH K OCMBICICHUIO U
muddepeHrani  KapTUHBI MHUpPa, €€ BPEMEHHO-NPOCTPAHCTBEHHOM OpraHu3alluy;
CIIOCOOHOCTh K OCMBICJICHHIO COIIMAJIbHOTO OKpPYKEHUS, CBOErO0 MECTa B HEM, NMPUHSTHE
COOTBETCTBYIOIIMX BO3PACTY LICHHOCTEW U COIMANBHBIX POJIEH;

JIP 14 ona obyuarowuxca ¢ paccmpoucmeamu aymucmuyecko2o CneKmpa.:
dbopMHupOoBaHUE YMEHUS CJIENOBAaTh OTPAOOTAHHOW CHCTEME TMpaBWJI TOBEACHUS U
B3aMMOJICUCTBHS B TIPUBBIYHBIX OBITOBBIX, YICOHBIX U COIMATBHBIX CUTYAITUSX, YIEPKUBAThH
TPaHMIIBl B3aMMOJICUCTBYS; 3HAHUE CBOWX MPEINOYTCHUIA (OTpaHUYeHUiT) B ObITOBOM chepe
U cpepe UHTEPECOB.

o MemanpeomemHnulx:

KoMMyHHUKATHBHBIX:

KYYJ 1 ymenue mnpoAyKTUBHO OOIIAThCSd U B3aUMOJIEMCTBOBATH B IIpoIlecCe
COBMECTHOM JEATENbHOCTH, YYUTBHIBATH IO3HUIMU JPYTUX YYACTHHUKOB JESITEIbHOCTH,
adpexkTUBHO pa3pemaTh KOH(IUKTHI;

KYY/ 2 BnageHue S3bIKOBBIMH CPEACTBAMH — YMEHHUE SICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHHUS], UCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

KYY3cnocoOHOCTh OpraHU30BbIBATH COTPYIHUUECTBO €AUHOMBIIIEHHUKOB, B
TOM 4YHCJIE C WCIOJIb30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;

KYYlld4ona obyuarowuxca ¢ paccmpoicmeamu aymeHmuyecko20 CHeKmpa:
OBJIQJICHUE YMEHUEM aJCKBaTHO pEarupoBaTh B CTAHAAPTHOM CUTyallMd Ha YCIEX H
HeyAady, KOHCTPYKTUBHO JIEWCTBOBATh JaX€ B CHUTYalMSIX HEyCIleXa MpU OPraHU3yIoIIeH
MIOMOUIH ThIOTOPA;

KYYS50na obyuarowuxca ¢ paccmpoicmeamu aymeHmuyeckoeco Cnekmpa:
OBJIQJICHUE YMEHUEM aJCKBaTHO pearupoBaTh B CTAHAAPTHOW CUTyallMd Ha YCIEX H
HeyJady, KOHCTPYKTUBHO JIEMCTBOBATh JAXXE€ B CHUTyallMsIX HEYCIleXa MPH OPraHU3YIOLIEH
MIOMOUIH ThIOTOPA;

KYYJ 6 ona obyuarowuxca c paccmpoticmeamu aymeHmuieckoeo CHeKmpa:
CIIOCOOHOCTh CaMOCTOSITEJILHO OOpaTUThCS K TEeAarormuyeckoMy pabOTHUKY (mexarory-
MICUXOJIOTY, COI[MAJIbHOMY I€/Iarory) B ClIydae JIMYHBIX 3aTPYJHEHUN B PEIICHUU KAKOTO-
1160 BOIPOCa;

ITo3naBaTe/IbLHBIX:

HHYYJ 1 — ucnonb3oBaHUE pa3IUYHBIX BUJOB MO3HABATEIHHON AESTEIBHOCTH M
OCHOBHBIX MHTEJUICKTYaJIbHBIX OTepanuii (ITOCTAaHOBKY 3a/a4yu, (HOPMYyITUPOBAHUSI THUTIOTES,
aHajgu3a W CHUHTE3a, CpaBHEHUs, OOOOIICHUS, CHCTEMAaTHU3allMU, BBISBICHUS TPUYUHHO-
CJICACTBEHHBIX CBS3€H, IMOHMCKAa 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 IpodeccuoHansHol chepe;

IIYYJA 2 — ucCnoiap30BaHUE PA3IMYHBIX MCTOYHHMKOB ISl MOJYYEHUS] XUMHYECKOU



uH(OpMAIUU, YMEHHE OIEHUTDH €€ JOCTOBEPHOCTH IS JOCTHKEHHSI XOPOIITUX PE3yIbTaTOB B
npodeccuOHaIbHOM cepe;

IIYYJA 3 T[OBBIIIEHUE MHTEIJICKTyalbHOTO YpPOBHA B TMPOLECCE H3YyUYCHUS
OMOJIOTUYECKUX  SIBJICHUH;  BBIAAIOLNIUXCS  JOCTHKEHUM  OHOJOTMH, BONIICAIIUX B
OOIIIEYEIOBEUECKYI0  KYJBTYPY; CIOXHBIX M  NPOTUBOPEUMBBIX MyTeH  pa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3IJISJIOB, WUJEH, TEOPHM, KOHIENUUH, runore3 (0 CYIIHOCTH U
INPOUCXOXKJIEHUHU KU3HMU, YeJIOBeKa) B XoJ€ paboThl € pPa3jIMYHbIMU HCTOYHUKAMU
uHpOopMaIuy;

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

INYYJA S ymenue 00OOCHOBBIBATH MECTO M pOJIb OHOJOTUYECKUX 3HAHUM B
MPAKTUYECKON AEATEIBbHOCTU JIOJIEH, PAa3BUTUU COBPEMEHHBIX TEXHOJIOTHM; ONPEACISTh
KUBbIE OOBEKTHI B MPHUPOE; MPOBOAUTH HAOMIOACHHUS 3a JKOCHCTEMaMHU C IENbI0 HX
ONMCaHMsI W BBISBICHUS €CTECTBEHHBIX M AHTPOINOTEHHBIX HM3MEHEHUMW; HAXOIWTh U
aHAIM3UPOBaTh MH(POPMALIMIO O KUBBIX 00BEKTAX;

IIYY]l 6 cnocoGHOCT, MPUMEHATh OMOJIOTUYECKHE W IKOJOTUYECKUE 3HAHMS IS
aHaJIKM3a IPUKJIAJAHBIX MPOOJIEM XO35HUCTBEHHOM AESTENbHOCTH;

IIYYJ 7 cnocoOHOCTP K CaMOCTOSITEIbHOMY TIPOBEACHUIO HCCIICOBAHUM,
MMOCTAHOBKE €CTECTBEHHO-HAYYHOTO SKCIEPUMEHTA, HCIOJIh30BAHUIO WH(HOPMAITMOHHBIX
TEXHOJIOTHH JIJISl PEIICHUS HAYIHBIX ¥ MPO(ECCUOHATBHBIX — 3a/1ad4;

MYV 8 ona enyxux, crabocaviwiawux, n030HO02IOXWUX 0OVUAIOWUXCS: BITaJICHUC
HABBIKAMH OTIPEJICTICHUSI W WCIPABJICHHS CIeNu(PUIecKuX OmuOoK (arpaMMaTH3MOB) B
IIACbMEHHOM U YCTHOM PEYH;

MMYY90rns obyuarowuxca ¢ paccmpoicmeamu aymeHmuyecko2o CHeKkmpa:
OBJIQJICHUE YMEHHUEM BBINOJIHATH JAEHUCTBUA IO 3alaHHOMY QJITOPUTMY WM 00pasily Mpu
COMPOBOXKIAIONICH TMOMOIIM MEeJIaroruiyeckoro pabOTHUKA M OPraHU3yIOHIe MOMOUIU
TBIOTOPA;

NNYY1001a obyuarowuxca ¢ paccmpoticmeamu  aymeHmuuyecKko2o Cnekmpa:
OBJIAJICHUE YMEHUEM AaKTHUBHOI'O HCIIOJIb30BAHUS 3HAKOBO-CUMBOJIWYECKUX CPEACTB MJIA
NpeAcTaBiIeHus] UHPOpMALIMK 00 HM3ydaeMblX OOBEKTaX M MPOLECCax, Pa3IUYHBIX CXEM
pelieHus y4yeOHBIX M MPaKTUYECKHX 3a/lad IpU OpraHu3yrouledl NOoMollu nejarora-
MICUXO0JIOTA U ThIOTOPA;

NYYAllora obyuarowuxcs ¢ paccmpoucmeamu aymeHmu4eckoeo CHeKkmpa:
CIOCOOHOCTh CAMOCTOSITEIFHO JCHCTBOBATH B COOTBETCTBHUH C 33JJaHHBIMH ATAJOHAMH MPU
novrcKe HHMOpPMAIUHU B PA3TMYHBIX HCTOYHUKAX,

PeryasiTuBHBIX:
PYVY]l 1 oco3HaHue coluagbHONM 3HAYMMOCTH CBOEH mpodeccuu/crnernuaibHOCTH,
o0JiajaHue MOTUBAIMEN K OCYIIECTBIECHUIO MPOGECCUOHANIBHONU IESITENbHOCTH;
PYV]l 2 criocoOHOCTh K OIIEHKE ITHYECKHUX ACIEKTOB HEKOTOPBIX HCCIEIOBAHUM B
00J1acT OMOTEXHOJIOTUH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIUIOOTBOPEHUE);
PYVY]l 3 BianeHue HaBbIKaMU I[103HABAaTEJIbHOM peduieKCuM KakK OCO3HAHUS
COBEpLIAEMBIX JEHCTBUM M MBICIUTENBHBIX NPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUM,



TpaHUIl CBOETO 3HAHUA M HE3HAHUsS, HOBBIX IIO3HABATENbHBIX 3a/lad WU CPEICTB UX
JOCTUKEHNS,

PYVYI 4 ona obyuarowuxcs c paccmpoucmeamu aymeHmuyeckoeo Cnekmpa.
CIIOCOOHOCTh IUJIAaHUPOBATh, KOHTPOJMPOBATH U OLEHUBATh COOCTBEHHbIE Yy4eOHbIE
JEUCTBUSL B COOTBETCTBUM C TOCTABJIECHHOW 3a/auy€il U YCJIOBUSIMH €€ pealu3aluu Ipu
COMPOBOXKAAIONICH TMOMOIIM [EeIaroruiyeckoro pabOTHUKA M OPraHU3yIOHIed MOMOIIU
TBIOTOPA;

PYVY50na obyuarowuxca ¢ paccmpoucmeamu  aymeHmuyecko2o CHeKkmpa:
OBJIaJICHUE YMEHHEM OmNpeneisaTh Haumbonee dS(PexTUBHBIE CHOCOOBI JOCTHKEHUS
pe3ynbTarta [pU  COMNPOBOXKJIAMOIIEH IMOMOIIM  IEJAarori4eckoro  pabOTHUKA U
OPraHMU3YIOLIEH IIOMOIIHU THIOTOPA;

PYVY60ra obyuarowuxca ¢ paccmpoucmeamu  aymeHmuyecko2o CHeKkmpa:
OBJIAJICHUE YMEHHEM OLICHMBAThb PE3YJbTAT CBOEH JAESATENIBHOCTH B COOTBETCTBHM C
3aJJaHHBIMU ATaJOHAMU IIPU OPTraHU3YOLIEN TOMOIIU THIOTOPA;

PYVYI7 ona obyuarowuxcs c¢ paccmpoiucmeamu aymeHmuiecko2o Cnekmpa.
KPUTUYECKA OLEHUBATH MU MHTEPIPETUPOBATH MOJYyYaEMyI0 MH(POPMALUIO U3 Pa3TUYHBIX
VMCTOYHUKOB.

o NpPEeOMEemHbIX:

I3 1chopMupOBaHHOCTH MPEACTABICHUNA O MECTE XMMHU B COBPEMEHHOW HAay4dHOU
KapTUHE MHpPA; TTOHUMAaHUE POJU XUMHUHU B (DOPMHUPOBAHUM KPYro3opa M (HyHKIIMOHATBLHOMN
TPaMOTHOCTH YEJIOBEKA ISl PELICHHS TPAKTUUYECKUX 3a/1a4;

I3 2 — BnajgeHue OCHOBOMOJIATAIOIIMMU XUMUYECKUMHU TOHSTUSMHU, TEOPUSIMHU,
3aKOHAMHU Y 3aKOHOMEPHOCTSAMU; YBEPEHHOE ITOJb30BAHUE XUMUUYECKOW TEPMHUHOJIOTHUEN U
CUMBOJIMKOM;

II3 3 — BnajgeHWe OCHOBHBIMU METOJAMU HAy4YHOTO MO3HAHMUSI, HUCIOJb3yEeMbIMU B
XUMUH: HAOMIOACHUEM, OMMCAaHUEM, U3MEPEHUEM, PKCIIEPUMEHTOM; YMEHHUE 00padaThIBaTh,
OOBACHATH pe3yibTaThl MPOBEICHHBIX ONBITOB MW JIeNaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITh METO/IbI MO3HAHUS TP PEUICHUHU PAKTUYECKUX 3a]1a4;

I13 4 — chopmMupoBaHHOCT YMEHHMS JaBaTh KOJIMYECTBEHHbIEC OLIEHKU U MPOU3BOJIUTH
pacyeTsl 0 XUMUUYECKUM (OpMYJIaM U YPaBHEHUSIM;

I3 5 — BrageHue mnNpaBWIaMM TEXHUKH O€30MACHOCTH TNPHU HCIOIb30BAHUU
XUMUYECKUX BELIECTB;

I3 6 — chopMupOBaHHOCTH COOCTBEHHOW IMO3UIMH 1O OTHOMIEHUIO K XHUMHYECKOU
uH(pOpMaIUK, OTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

I13 7chopMupoBaHHOCTH MPENCTABICHUN O POJIU U MECTE OMOJIOTHH B COBPEMEHHOM
HAyYHOW KapTHHE MUpa; MOHUMaHWE poJii Ouojoruu B (OPMHUPOBAHMHM KPYyrozopa u
(GYHKIIMOHATFHOW TPAMOTHOCTH JJIsS PEIICHUS MPaKTUYECKHX 3a]1ad;

II3 8 BnajgeHue OCHOBOMOJATAIONIMMH TMOHATUSIMU M TPEACTABICHUSIMU O >KHBOM
NpUpOJIE, €€ YPOBHEBOW OpraHM3alli W DJBOJIOLWH; YBEPEHHOE IIOJIb30BAHME
OMOJIOTMYECKONM TEPMHUHOJIOTUEH U CUMBOJIMKOM;

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

ITY 10chopmupoBaHHOCTH yMEHUH OOBACHITH pe3yJbTaThl OMOJIOTMYECKUX



HKCIIEPUMEHTOB, PEIIaTh AIEMEHTApHbIE OMOJOTUYECKUE 3a/1a4H;

ITY 11chopMrpoOBaHHOCTH COOCTBEHHOM MO3UILIUU IO OTHOIIEHUIO K OMOJIOTrMYECKOM
uHdopMaluy, TMOIy4yaeMOW W3 Pa3HbIX HCTOYHHKOB, TJ00aIbHBIM 3KOJIOTHYECKUM
npo0siemMaM U MyTSIM UX PEeLIeHUs.

2.COAEP)KAHME YYEBHOI'O ITPEJIMETA

BBenenune. Hayuneie MeTOApl TMMO3HAHWS BEIUIECTB W XHMHUYECKHX SBICHUU. Pomb
HKCHEPUMEHTA U TEOPUU B XUMHUHU. MoOAENMpPOBAHME XUMHUYECKUX MPOLIECCOB. 3HAUCHHE
xumun npu ocBoeHuu npodeccuit CIIO u cneunansaoctedt CIIO TexHHUeckoro mpoguis
poecCHOHATLHOTO 00pa30BaHMSI.

1. O0masi 1 HeopraHu4YecKkasi XUMHSA
1.1. OcHOBHbBIC MOHATHS U 3AKOHbI XUMHUH
OcHoBHbIe TOHATHS XxXuMuM. BemectBo. AtoM. Monekyna. XUMHYECKUH 3JIEMEHT.
Annorponus. IIpocteie u cnoxHble BemecTBa. KauecTBEHHBI M KOJWYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU M (PopMysbl. OTHOCUTENbHBIE ATOMHAs W MOJIEKYJspHas
Macchl. KonmmuecTBo BeliecTBa.
OcHoBHbBIE 3aKOHBI XUMHMH. CTEXHUOMETPUsS. 3aKOH COXPaHEHHUSI MAacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYISIPHON CTPYKTYpPhL. 3aKOH ABOTaJpo U CIEIACTBUS U3
HETO.
JdemoHcTpanumn
Mopenu aToMOB XMMUYECKUX 3JIEMEHTOB.
Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.
IIpakTHyeckoe 3aHATHE:
-PacueTHple 3a1auM Ha HAXOXKJIEHUE OTHOCHTEIBHOW MOJIEKYISIPHOM MAacChl, ONPENECICHUE
MacCOBOM JI0JIM XUMMUYECKUX DJIEMEHTOB B CJI0KHOM BELIECTBE.
-OCHOBHBIE MTOHATHS U 3aKOHBI
1.2. Ilepuognuecknii 3akoH u Ilepuoanyeckasi cucreMa xumuyeckux jiementos . U.
MenzaesieeBa U CTPOCHHE aTOMA
IHepuoauueckuii 3aK0H J1.A.MennesieeBa. OTKpbITHE J.1.MenpaeneeBbiM
[Tepuomuyeckoro 3akoHa. [lepuomnueckuit 3akoH B (opmynupoBke JI. M. Menneneera.
[lepmonuueckass Tabnwia XUMHUYECKUX DOJIEMEHTOB — rpaduyeckoe OTOoOpakeHue
nepuoAnveckoro 3akoHa. CTpykTypa NEPUOJAMYECKON TaONMIbl: MNEpUOAbl (Majble U
Oospilive), rpynmbl (raaBHas v noboudnas). Ctpoenue atroma u Ilepuoamyeckuii 3aKoH
J.1.MenneneeBa. AToM — ciioxHast yacTula. Aapo (MpOTOHbI U HEUTPOHBI) U AJIEKTPOHHAs
o6omnouka. M3oTomsl.
CTpoeHne 3JIeKTPOHHBIX 000/104eKk aTOMOB. CTpOCHHE AIEKTPOHHBIX 000JIOYEK aTOMOB
AJIEMEHTOB MaJbIX TeproioB. OCOOCHHOCTH CTPOEHHUS AJIEKTPOHHBIX O00OJOYEK aTOMOB
AJIEMEHTOB OOJIBIIMX MEPHUOIOB (MEPEXOAHBIX 37eMeHTOB). [loHsATHE 00 OpOUTAIAX. S-, P- U
d-opOutanu. DneKTpoHHbIE KOH(GUTYpALIMU aTOMOB XMMUYECKUX AyeMeHTOB. CoBpeMeHHas
dbopmynupoBka Ilepumonuueckoro 3akoHa. 3HaueHue Ilepuonuyeckoro 3akoHa W
[Tepuoanueckor cucteMbl XUMUYECKUX AeMeHTOB 1. Y. MeHnneneeBa 1yl pa3BUTHSI HayKu
Y IOHUMAHUSI XUMAYECKOW KapTUHBI MUPA.
JdeMoHcTpanuu



Paznuunsie popmel [lepuonnyeckoii cuctemsl xumuueckux snemenToB /1. . Menaeneena.
JuHamuueckue Tadbauipl Ui MoaenupoBanus [lepuoanueckoil cucTeMsl.
IIpakTHUyeckoe 3aHsATHE:

-CocTaBiieHue 3JeKTPOHHBIX (HOPMYIT aTOMOB.

1.3. Ctpoenne BemecrBa. MloHHas xumuueckas cBs3b. KoBajeHTHas XMMHUYECKAs! CBS3b.
Metannuueckas cBa3b. BogopoaHas cBs3b.

JdemoHcTpanumn

Mopenp KpUCTAIIMYECKON PEIIETKU XJIOPUAA HATPHSL.

OO0pa3ipl MUHEPATIOB C HOHHON KPUCTAIUIMYECKON PEIIeTKON: KaIbIUTa, TajuTa.

Monen KpUCTaNIMYECKUX PEIIETOK «CyXOoro npaa» (WM #ojaa), anmasa, rpaduta (uim
KBapua

1.4. Boma. PacrBopsl. Bopa. PactBoprl. PactBopenme. Bopa kak pacTBOpUTENb.
PactBopumocTs BemniecTB. HachllieHHbIE, HEHACHIIECHHBIE, IEPECHIIICHHBIE PACTBOPBI.
3aBUCHUMOCTh PAacCTBOPUMOCTH Ta30B, JKHUJIKOCTEM M TBEPIbIX BEUIECTB OT Pa3JIMYHBIX
dakTopoB. MaccoBasi J10Ji1 pacTBOPEHHOTO BEIIECTBA. DJIEKTPOIUTHUECKAST TUCCOIMAIIMSI.
DJIEKTPOJIUTHI U HEAJIEKTPOUTHI.

DJIEKTPOJIUTHYCCKAN AUCCONMANMA. MexaHu3Mbl JIEKTPOIUTUYECKOW TUCCOUMALMM IS
BEIIIECTB C PA3JIMYHBIMU THUIIAMH XUMHUYECKON CBsizu. CHUIIbHBIE M CJaOble 3JIEKTPOJIMTHI.
OCHOBHBIE MOJIOKEHHSI TEOPUU BJIEKTPOJUTUYECKON qucconuanui. Kuciaorsl, OCHOBaHUS U
COJIM KaK JIEKTPOJIUTHI.

JdemoHcTpanumn

PacTBOpUMOCTB BElIECTB B BOJE.

PacTBOopenue B BoAE CEpHOM KUCIIOTHI U COJIEM aMMOHHUSI.

1.5. Knaccupukanus HeopraHMm4yecKMX COeAMHEHUI U UX CBOMCTBA

Kucnotsl u ux cporicrBa. OcHOBaHUA U UX cBoicTBa. Conu u Ux cBoicTBa. OKCUABI U UX
CBOMCTBA.

JdeMoHcTpauuu

BzaumopenicTBue a30THOWM MW KOHIIEHTPUPOBAHHOW CEPHOUM KHUCJIOT C METaJUIaMH.
HeoOpatumelit tuiponu3 kapOuaa kanbius. OOpaTUMblid THAPOIIU3 COJIEH PA3IMYHOIO THUIIA.
1.6. XuMu4eckune peakiuu

Kunaccudpukanusi XuMuyecKMX peakumi. Peakunu coequHeHus, pa3ioxKeHus, 3aMeIleHus,
oOmena. Katanutnueckue peakunu. OdpaTumbie 1 HEOOpAaTUMBbIE PEaKLIUU.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIe peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccraHoBuTens u oOkuciaeHue. MeToa 3JeKTpOHHOro OanmaHca Auis
COCTAaBJIEHUS  YPaBHEHUU  OKHUCIMTEIIbHO-BOCCTAHOBUTENbHBIX  peakuuii. CKopocTh
XUMUYECKUX peakiuil. [IoHsATHE 0O CKOPOCTH XMMUYECKUX PEAKIUil. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKUX PEaKUUd OT paziuyHbIX (HAKTOPOB: MPUPOJBI PEarupyrolux BELIECTB, UX
KOHILICHTPAIlMM, TEMIIEPATYpPhbl, MOBEPXHOCTH CONPUKOCHOBEHHS U  HCHOJb30BAaHHUS
Karanu3atopoB. OOpaTUMOCTh XUMUYECKUX peakiuii. OOpaTuMbie U HEOOpATUMBIE PEAKIUH.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILIEHHUS.

JdeMoHcTpanuu

[Tpumepsl HEOOPATUMBIX PEAKIMM, UIYIIUX ¢ 00pa30BaHUEM OCAJKa, T'a3a I BOJIbI.
IIpakTH4eckoe 3aHsATHE.

-Pemienue 3a1a4 u ynpaxHeHUM HA CKOPOCTh XUMUYECKUX PEAKIUM.



1.7. MeTanjibl 1 HeMeTaJLIIbI

Mertaniabl. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpuUCTAUIoB. (Du3nyeckue CBOMCTBa
metauioB. Kinaccudukanus MeTamioB Mo pa3ivyHbIM MPU3HAKaM. XHMMHUYECKHE CBOMCTBA
METaJUIOB. DJIEKTPOXUMHUYECKUNA pAJl HampsHkeHUM MetauioB. Mertamorepmus. OOmue
cnocoObl  mosydeHust MmetawioB. [lonsitue o  meramnypruu.  [lupomerammyprus,
TUAPOMETAILTYPTHUsl U dJIeKTpoMeTauryprusi. CIUiaBbl YEPHBIE U [IBETHBIE.

Hemeranabl. OcoOeHHOCTH CTpoeHHs aToMoB. HemeTtamnsl — MpoCThie BEIIECTBA.
3aBUCHUMOCTh CBOMCTB TaJIOTEHOB OT UX TMOJOXKEHUS B MEPHOJUYECKON CHCTEME.
OKuUCIUTENbHBIE W BOCCTAHOBUTEIIbHBIE CBOMCTBA HEMETANIOB B 3aBUCUMOCTH OT HX
MTOJIOKEHHUS B PALLY JIEKTPOOTPULIATEBHOCTH.

JdemoHcTpanumn

Kosutekumst Mmeramios.

B3anMopeiicTBue MeETaUIOB C HeMeTaulaMHM (Kene3a, LHMHKA W aFOMHHHUS C CEpoW,
ATIOMUHUS C HOJIOM, CYpbMBI C XJIOPOM, TOPEHHE 3KeJie3a B XJI0pe).

Komnekus HemMeTaos.

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

JlaGoparopHnas padora: CBolCTBa METAJUIOB U UX COCTUHEHU

2. Opranuyeckasi XuMHust

2.1. OcHOBHBIEC TIOHSAITUA OPraHUYeCKOW XUMHMH U TEOPHSl CTPOEHUS OPraHMYeCKHUX
coequHeHnid. Teopusi cTpoeHus opraHuueckux coeauHeHui A.M.bytiepoBa. OCHOBHBIE
TIOJIOKEHUST TEOPUH XUMHUYECKOTO cTpoeHwms. M3oMepust u nzomepsl. XumMudeckue popmMyIibt
Y MOJIEJIH MOJIEKYJI B OPraHUYE€CKOU XUMUHU.

Knaccudukanus opranmuecknx BemiecTB. Kraccudukarusi BemeCTB 1O  CTPOCHHIO
YTIEPOIHOTO CKeJIeTa M HATMYUIO (PYHKITMOHAIBHBIX TPyM. ['OMOJIOTH U TOMOJIOTHSI.
JlemoHcTpannu Monenn MOJIEKys TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COEAUHEHNMN.
KauecTBeHHOE OOHapykeHuE yriepojaa, BOAOpPOAA M XJIOpa B MOJEKYJaX OPraHUYECKUX
COEIMHEHUMN.

2.2. Yri1eBOoA0OpPOAbI U KX NPUPOIHbIE HCTOYHUKH

AJkaHbl. AJIKaHbl: TOMOJIOTUYECKMU psii, HW30MEPUS M HOMEHKIATypa aJIKaHOB.
XUMHUYECKHE CBOICTBA alkaHOB (MeTaHa, 3TaHA): TOpPEHHUE, 3aMeIlleHHEe, pa3JIoKEeHUE,
neruapupoBanue. [[puyMeHeHne ankaHoB HA OCHOBE CBOMCTB.

AJIKeHBI. OTWIEH, €ro IMoJydyeHue (AeruapupoOBaHUEM JITaHA, JENOoJIUMEpU3alUeH
nonudTUIeHa). ['oMonornyeckuil psifi, M30Mepus, HOMEHKJIATypa aJKeHOB. XHUMHUYECKUE
CBOMCTBa JTWJICHA: TOPEHWE, KAYeCTBCHHBIC peakiuu (0OeciBeynBaHne OPOMHON BOJBI U
pacTBOpa NepMaHraHata Kayus), Truaparaius, noiumepusanus. [I[pumeHeHue sTuieHa Ha
OCHOBE CBOWCTB.

JAuenbl 1 Kaydyyku. [lonsaTre 0 nueHax Kak yriaeBoJOpOJax ¢ ABYMs ABOMHBIMHU CBS3SIMU.
ComnpspkeHHble TMeHbl. XUMHYECKUE CBOMCTBA OyTanueHa-1,3 u u3onpeHa: ooeclBeunBaHue
OpOMHOU BOABI M TOJUMEpHU3alUs B Kaydykd. HaTypalbHBIH U CHHTETHYECKHE KAaydyKH.
Pesuna.

AJIKMHBI. XMMHUYECKHE CBOMCTBA alleTWJIEHA: TOpeHHe, oOecliBeUrBaHUE OPOMHOM BOJIbI,
MPUCOEAUHEHNUN XJIOpOBOJOpoJAa M rTuiaparauus. l[IprmeHeHune aneTuneHa Ha OCHOBE
CBOMCTB. MexKiaccoBasi U30Mepus ¢ alikagueHaMu. ApeHsl. beH3o0s. XuMuyecKkue CBOuCTBa
OeH30J1a: TOpEeHHEe, PeaKIMu 3aMelleHus (ra- JIOrTeHUpoBaHue, HUTpoBaHue). [Ipumenenue
O€H30J1a Ha OCHOBE CBOMCTB.



IIpupoaHble HMCTOYHMKHM YriaeBoAopoaoB. [Ipupoanslii ra3: cocraB, NPUMEHEHHE B
kaduecTBe TorumBa. Hedts. CoctaB u mnepepabotka HedTu. Ileperonka HedTH.
HedrenpomayKThi.

JdeMoHcTpanuu

['openne meTaHa, STUIEHA, allETUIICHA.

OTHollIeHHE MeTaHa, 3THIICHA, alleTU/IeHa U O€H30Jla K pacTBOpaM IEpMaHraHata Kaius U
Oopomuoil Boze. [lonmyueHue sTuieHa peakiUed AerujpaTaliy 3TaHoJa, aleTHIeHa —
TUAPOJIM30M KapOH1a KaJIbLIMsL. .

2.3. Kucsopoacoaep:kanue opranHndecKkue coeJnHeHn s

Couprel. IlomydyeHne »3TaHosa OpOKEHHMEM TJIIOKO3bl M THApaTalueld  3TUJICHA.
['uapokcunpHas Tpynmna Kak (QyHKIHOHanbHas. [loHsATHE O mpenenbHBIX OJHOATOMHBIX
cnupTax. XHUMHUYECKHME CBOMCTBA STaHOJA: B3aMMOJEWUCTBHE C HATpUeM, 0Opa3oBaHUE
OPOCTBIX M CJHOXHBIX 3(pUpOB, OKHCICHHE B ajbaerui. [IpuMmeHeHune 3TaHOoNa Ha OCHOBE
CBOWCTB. AJIKOTOJIU3M, €ro IOCJHEACTBUS JJIs OpraHMW3Ma 4YeJOBEKa U MPEaynpexICHUE.
['MueprH Kak MPEACTaBUTENb MHOTOATOMHBIX cHUPTOB. KauecTBeHHas peakuus Ha
MHOTI0aTOMHBIE cIUPTHIL. [I[pruMeHeHue rniepuHa.

®enon. duznyeckue W XUMHUYECKHME CBOMCTBa (eHona. B3zauMHOe BIUsSiHME aTOMOB B
MoJiekyJie (eHoJa: B3aMMOJIEUCTBHE C THUIAPOKCHAOM HATpPUs W a30THOM KHUCJIOTOM.
[Ipumenenue QeHosa Ha OCHOBE CBOMCTB. AJgbaeruibl. [lonsitue 00 anpaeruaax.
AnpaerunHas rpymnna kak QgyHkuuoHanbHas. dopMmaibAeru] U ero CBOMCTBAa: OKUCICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIEHME B COOTBETCTBYIOWMMU crupT. Ilomydenwne
aJIbJIETUJIOB OKHCJICHHEM COOTBETCTBYIOIIMX cHupTOB. llpumenenue dopmanpaernga Ha
OCHOBE €r0 CBOMCTB.

Kap6onoBbie kucaorbl. [lonstre o kapOoHOBBIX KucioTax. KapOokcuipHas rpymma Kak
¢dynkuonanpHas. ['oMonornueckuii psi MpeaebHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomyuenne KapOOHOBBIX KHCJIOT OKHCICHHEM ajbJAECTHAOB. XHMHUYECKHE CBOWMCTBA
YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MUHEPAIbHBIMA KHUCIOTAaMU M  pPEaKIUs
srepudukanuu. [IpumMeHeHne yKCycHOW KHUCIOTHI Ha OCHOBE CBOMCTB. Briciine kXupHble
KHUCJIOTHI HA TPUMEpE MaJTbMUTUHOBOM U CTEAPUHOBOM.

Caoxubie 3¢upsl M :kupbl. [lonyueHue ClIOXHBIX >QUPOB peakuuer >TepuduKaiii.
Crnoxnble 3¢upbl B Npupojie, ux 3HaueHue. [IpuMeHeHue CIOXKHBIX 3(PUPOB HAa OCHOBE
cBoicTB. Kupbl kak cioxsbele 3¢upsl. Knaccudukamus kupoB. XUMHUYECKHE CBOMCTBa
XKUPOB: TUAPOIU3 WU TUAPUPOBAHUE KUAKUX KUPOB. [IprMeHEeHHWE KUPOB Ha OCHOBE
CBOWCTB. Mpuia.

YriaeBoabl. YTIIEBOIbI, WX KilacCcUpUKAMs: MOHOcaxapuasl (TJIIOK03a, (pPyKTO3a),
aucaxapuibpl (caxaposa) U mosmcaxapuasl (Kpaxmai U Hesuiroio3a). [roko3a — BemecTBo ¢
JBOMCTBEHHOM (YyHKIIUEH — aNbJerHI0CIUPT. XMMHUUYECKHE CBOMCTBA TIFOKO3bI: OKUCIICHHUE
B TJIFOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B cOpOUT, cupToBoe Opokenue. [Ipumenenue
[JIFOKO3bl HA OCHOBE CBOWCTB. 3HAUEHHE YIJIEBOJOB B KUBOI MPUPOJIE U KU3HH YEIOBEKA. .
JdeMoHCcTpanMu

KauecTBeHHbBIE peakIM HA MHOTOATOMHBIE CITUPTHI.

Peaknusi cepeOpsiHOTO 3epKaiia ajabJAeTru10B U TIIOKO3bI.

OxuciieHre ajabAeruI0B U TII0KO3bl B KUCIOTY € MOMOIIbI0 ruApokcuia meau (11).
KauecTBeHHas peakuus Ha Kpaxmall.



3. buoJiorus

3.1 Mmuorooopa3ue xkuBoro mupa. OOBEKT HU3y4YEeHHUS OMOJIOTHHM — KHUBAas MNPUPOA.
[Ipu3Haku KUBBIX OPraHU3MOB M HUX MHOrooOpasue. YpOBHEBash OpraHU3AlMs >KUBOM
OpUPOABl M 3BOIIOLMA. MeEToabl MO3HAaHUS KUBOM Mpupoasl. OOIIKMEe 3aKOHOMEPHOCTH
ouonoruu. Ponbs 6Guosnornu B GopMUpOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa W TPAKTHYECKOW JAESATENbHOCTU JoJIel. 3HayeHue OHOJIOTMH TP OCBOCHHUH
npodeccuil ¥ cenraibHOCTEN CpeHero npodhecCuoHaIbLHOTO 00pa30BaHuUs.
JdemoHcTpanumn

buonornyeckre cucTeMbl pa3HOrO0 YPOBHS: KJIETKAa, OPraHU3M, MOIMYJSLHS, DKOCUCTEMA,
onocdepa.

3.2YYEHME O KVIETKE

XuMHYecKasi opranmzanusi KjaeTku. OpraHndeckiue 1 HEOPraHNYeCKHe BEIEeCTBA KIETKU
Y JKUBBIX OPTaHU3MOB, HX pOJib B (YHKIMOHUPOBAHUU KJIETKU. bronornyeckast posib BOJIbI
B KJIETKE.

Kparkas ucropuss uzydeHusi kjaerku. Kiierounas teopus ctpoeHusi opranu3mon Kietku
U UX pa3HOO0Opa3ne B MHOTOKJIETOUHOM opraHusme. [{uddepeHunpoBka KIETOK.

besku, yriesoanbl, JUIMHUABI U UX POJib B KiIeTKe. CTPOCHUE, CTPYKTYpa U BBINOJIHIEMBIE
bynkuun OenkoB. JleHatypamuss W peHarypauusi Oenka. CTpoeHHE, W BBIMIOJIHSIEMbIC
byHKUMK yTaeBooB. Poib TUNUAOB B KJIETKE.

Hyxk/iemHOBbIE KHCJOTHI U HX POJIb B KJeTKe. THIBI HYKIEHHOBBIX KHCIOT. OCHOBHBIE
Bubl, ctpoeHue u BeimonHsemble (yHkuun PHK. JJHK — Hocutens HacnmeacTBeHHOM
unpopmanuu. Permmkanus JJHK. 'en. 'enetnueckwii ko,

Crpoenue u ¢yHknum kKiaerkd. [IpokapuoTnueckue M HYKapUOTUYECKHE KIIETKH.
[MuToruiasma u KieroyHass meMOpaHa. OpraHoubl KIIETKH.

Kierounasi Teopusi crpoeHusi OpraHum3moB. lcropuss usydeHuss KieTku. OCHOBHbIE
MOJIOKEHUS KIIETOYHON TEOPUH. 3HAYEHUE KIIETOUHOM TEOPUH.

Bupycsol kak HekJieTOuYHast ¢opma ku3HM. CTpOeHHE BUPYCOB M UX TUIIbl. JKU3HEHHBIN
nuki BupycoB (Ha mpumepe Bupyca CIIMJla wnu renmatuta). KineTka-xo3suH U BHUpYC-
napasurt: CTpaTeruu B3auMoaecTBus. bopbda ¢ BUpyCHBIMU HH(PEKIHUSIMHU.
Jemoncmpayuu

Crpoenue u crpykrypa 6enka. Ctpoenue mosiekyn JIHK u PHK. Permukanus JJHK.

CxeMbl 3HepreTH4YecKoro ooMeHa u 6uocuHTe3a Oenka.

CTtpoeHue KJIETOK MPOKAPUOT U 3YKApHOT, CTPOEHUE U MHOTOOOpa3ue KIETOK pacTeHUN U
YKUBOTHBIX.

CtpoeHue Bupyca.

dotorpadun cxeM cTpoeHust xpomocom. Cxema CTpOeHUs TeHa.

Muwuro3.

Ilpakmuueckue 3anamus

-Pemenne 3agau no reme: «HyKkneMHOBBIE KUCIOTBI»

Jlabopamopnuvie 3anamus

-HabmioneHnne KIE€TOK pacTeHWid W JKUBOTHBIX IMOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIPENApaTax, UX OMHCAHUE.

-IIpuroroBieHne u ONUCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.

-CpaBHEHUE CTPOECHUS KIIETOK PACTEHUM U KUBOTHBIX MO TOTOBBIM MUKPOIIPENIAPaTaM.



3.3 OPTAHU3M. PASMHOXEHUE 1 UHAUBUAYAJIBHOE PAZBUTHUE
OPT'’AHU3MOB

Pa3mHoxxenne opranm3mMoB.OpraHu3sM — €IUHOE Iliesioe. MHOrooopasue OpraHu3MOB.
PasMHOXeHHEe — BaKHEMIIee CBOMCTBO KWMBBIX opraHu3moB. [lojoBoe u Oecrmonoe
Pa3MHOKEHHUE.

Muro3. Xox Muto3a .bruonornueckoe 3HaueHUE MUTO3A.

Meiio3. Xon meiio3a. OOpa3oBaHHe MOJIOBBIX KJIETOK M OIUIOJOTBOPEHHE.
IMOpPHOHAJIbLHOE Pa3BUTHE OpraHu3Ma. OMOPHOHAJIBHBIN 3Tan OHTOreHe3a. OCHOBHBIE
CTaAuM 3MOpPHUOHANBHOrO pa3BUTUA. (CXOICTBO 3apOJBIINIEH NpPEICTaBUTENEH pa3HbIX
IPYIIT MTO3BOHOYHBIX KaK CBUAETEBCTBO UX 3BOJIIOLIMOHHOIO poAcTBA. OpraHoreHes.
IMocramOpuonanbHoe paszsurue. [Ipsmoe u Henpsmoe pasutHe. IlocTaMOpHOHAIBHBIE
nepuoabl. JKN3HEHHBIA LIUKJ OPTaHU3MOB.

Jemoncmpayuu

MHoroo6pasue opraHu3MoB.

OOMeH BellEeCTB U MpEBpAlLlEHUE 3HEPTUHU B KieTke. doTocunTes.

Jlenenue kietku. MuUTto3s.

becnonoe pazMHoxeHHe opraHu3MoB. OOpa3oBaHKE MOJIOBBIX KIETOK.

Meiios.

OnonoTBOpeHue y pacTeHnid. MHOMBHyaIbHOE PAa3BUTHE OpraHU3Ma.

Tunel NOCTAMOPUOHATBHOTO PA3BUTHUS KUBOTHBIX.

3.40CHOBBI 'EHETUKU U CEJIEKIINHA

OCHOBBI YYEeHHS O HACJCACTBEHHOCTH M HU3MEHYMBOCTH. [‘eHeTMKa — Hayka o
3aKOHOMEPHOCTAX HACJIEJICTBEHHOCTH M W3MEHUYMBOCTH OpraHusmoB. I. Mennenr —
OCHOBOIOJIO)KHUK T€HETUKHU. ['€eHeTMueckas TEPMUHOJIOTUS W CHMBOJIMKA.

IlepBbiii 3axkon I'. Mengeasi. 3akoHbl TE€HETHMKH, YyCTaHOBJI€HHble [. MeHnenem.
MoHOruopuIHOE CKpEIIMBaHUE.

Bropoii 3axon I'. MenaeJsi. 3aKOHBI T€HETHKH, YCTaHOBJIEHHBIE ['. Menaenem

Tpernii 3axkon I'. Menaenasi. Jlurubpuanoe ckpemrpanue. HeszaBucumMoe HacliieJOBaHUE.
Cratuctrudeckuil xapakTep 3aKkoHoB ['. Menaensi.

XpoMocoMHAasi TeOpPUs HACJIEACTBEeHHOCTH. B3aumoeiictBue reHoB.CLENIEHHOE ¢ MOJIOM
HacJICJIOBaHNE

I'eneruka moJsia. HaciienoBanue NMpU3HAKOB, CHEIUIEHHBIX ¢ moJioM. HacrencrBeHHbie
OOJIE3HM YeIOBEKa, MX MPUIHHBI U TPO(IIIaKTHKA.

3axoHOMEpPHOCTH U3MeHYHBOCTH. HacnecTBeHHas, WM TeHOTUUYECKAasi, U3MEHYHUBOCTb.
MopaudukanroHHas, U1 HEHACIEICTBEHHAS, ”3MEHYNUBOCTD.

OcCHOBBI CeJIeKIIMH PACTeHHH, KUBOTHBIX M MHKPOOPraHM3MOB.l eHEeTHKa —
TeopeTuyeckass oOcHOBa celiekiuuu. OJOMalllHUBaHWE >KUBOTHBIX U  BbIpAl[MBaHUE
KYJIbTYPHBIX PaCTE€HUI — HadaJbHbIC dTanbl cenekuuu. Yuenue H. M. BaBuiioa o ueHTpax

MHOT000pa3us U TPOUCXOXIEHUS KYJIbTYpHbIX pacTeHud. OCHOBHBIE METObI
CEJICKIUU: rUOpUIU3aLIMS U UCKYCCTBEHHbIH 0TOOp. OCHOBHBIE JIOCTHUKEHUS
COBPEMEHHOM CEeNEeKIMH KYyJIbTYPHBIX PpACTEHUH, JOMAIITHUX AKUBOTHBIX u
MHUKpPOOPTaHU3MOB.

Jemoncmpayuu



MoHorubpuaHoe u IuruopuaHoe ckpenmpanue. Ilepekpect xpomocom.

CuenieHHO€E HacnenoBaHue. Myranuu.

[{eHTpBhl MHOTOOOPA3Ms U MPOUCXOKIEHHUS KYIbTYPHBIX PACTEHUHN U JOMAIIHUX >KUBOTHBIX.
['ubpunuzanus. VickyccTBeHHBIN 0TOOD.

HacnenctBennbsie 00Jie3HU YelOBEKA.

Binsinue ankoroyin3Ma, HApKOMaHUU, KYpEHHUs Ha HACIEACTBEHHOCTb.

Ilpakmuueckue 3anamus

-CocTaBneHue MPOCTEUIIUX CXEM M pEelIeHHe TeHeTHMYeCKUX 3a7ad Ha MOHOTHMOPHIHOE
CKpELIMBaHHUE.

-CocTaBieHre NpOCTENIINX CXEM U PEIIEHUE T€HETUYECKHX 3a]1a4

Ha AUTHOPUIHOE CKPELIMBaHHUE.

Jlabopamopnwie pabomul

-AHanu3 (HEeHOTUNNYECKON U3MEHUYUBOCTH.

3.5 MTPOUCXOXIEHUE n PA3BBUTHUE KU3HHU HA 3EMUJIE.
IBOJJIIOIIMOHHOE YYEHHE

IIpoucxoxaenue W HavyajdbHbIe JTAanbl PasBUTHA KM3HH Ha 3emJue. [unoressl

IIPOUCXO0KJICHUS )KU3HU. V3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEN BOZHUKHOBEHUS, PA3BUTHS

Y CyILLIECTBOBAHMS )KM3HU Ha 3eMIIE.

HcrTopus pa3BuTus IBOJIONUOHHBIX HAel. BO3HUKHOBEHUE U Pa3BUTHUE DBOJIFOLMOHHBIX

npexacrasieHnil. 3sauenue padot K. b. Jlamapka n K. JIuHHEs B pa3BUTHH 3BOJIIOLIMOHHBIX

uael B OMOJIOTUH.

JIBoronnoHHoe yyenue Y. Jlapsuna. )Kusnp u tpyael Y./ {apBuna. OCHOBHbIE IPUHLIMIIBI

sBosonoHHONW Teopuu Y.JlapBuHa. Poib 3BOMIONMOHHOTO yudeHHs B (OPMHUPOBAHUU

COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MUpa.

MuxpossoJronus. Konuenuus Buaa, ero kpurepun. [lonynsanuns — CTpyKTypHas €IMHALA

BUJA U OBOMIOUMU. ['eHeTHKo-’Kosoruueckue (QakToppl: TEHETHYECKU  apeid,

IOMYJISILIOHHBIE BOJIHBI, BUABI U3MEHUYUBOCTH, ITIOTOK I'€HOB.

Maxpoasouronus./[oka3arenscTsa DBOJIFOLIUY. CoxpaHeHune OMOJIOrMUYECKOT0

MHOroo0pas3usi Kak OCHOBa YCTOWYMBOCTH OHMOC(hEpHl M IMPOTPECCHBHOIO €€ pa3BUTHUSL.

[Ipyunssl BeIMHpaHus BUAOB. OCHOBHBIE HAIIPaBIEHUS SBOJIOLHAOHHOIO IIporpecca.

buonorudeckuii mporpecc 1 OMOJOTHYECKUA perpecc.

Jemoncmpayuu

Kpurepuu Buga. CTpykTypa NOIMyIsIHUK.

AnanTuBHBIE OCOOEHHOCTH OPraHU3MOB, UX OTHOCHTEIBHBIA XapakTep. DBOJIIOLUOHHOE

IPEBO PACTUTEIBHOTO MHPA.

OBOJIIOLIMOHHOE JIPEBO )KUBOTHOTO MHPA.

[IpencraBuTeny peIKux U UCYE3AIOIIUX BUIOB PACTEHUN U )KUBOTHBI.

JlabopaTtopHbie padoThI:

- AHA/IM3 ¥ OLIEHKA Pa3JINYHBIX TMIIOTE3 POUCXOKICHUS JKU3HU.

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

MMOYBEHHOM).

3.6IIPOUCXOXKAEHUE YEJIOBEKA

AHTpoOnorese3. Opoirouus IpumMaToB. COBpEMEHHBIE THIIOTE3Bl O IPOUCXOXKACHUU

yesioBeka. JlokazarenbCTBa pOJICTBA YEIOBEKA C MIIEKONUTAIOIIMMM KMBOTHBIMH. OTallbl



ABOJIIOIIUH YEIOBEKA.
I'mnoTe3bl 0 MPOUCXOKAEHUMN YesioBeKka. UemoBeuecKkue pachl.

Jemoncmpayuu

UepThl CcXOACTBA W pa3jauyusi 4YeJIOBEKa W KUBOTHBIX. UepThl CXOJCTBa YEJIOBEKAa U
MIPUMATOB.

3.70CHOBBbI OKOJIOTUHN

JIKOJIOTHS — HAYKa 0 B3AHMOOTHOLIECHHUAX OPTraHU3MOB MEXK1Y C000il M OKpY:Karomei
cpemoil. Oxosoruss Kak Hayka. CBsI3b JKOJOMMM C JPYIMMU HaykamH. [o00anbHbIE
HKOJIOTUYECKUE TPOOIEMBI U ITyTH HX PELICHHUS.

JKOJIOTHYECKHe CcHCTeMbl. BHoBas W MNpPOCTPAHCTBEHHAs CTPYKTYypa HKOCHUCTEM.
[TumeBbie cBsI3U, KPYrOBOPOT BEIIECTB U MPEBPALLEHUE SHEPTUU B d3KocucTeMax. [IpnanHsl
YCTOMYMBOCTU M CMEHBI 3KOcUcTeM. CyKLECCHU.

HckyccTBeHHBIE IKOCHCTEMbI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.

Henun nuranms. [lepegaya BemiecTB W JHEPrUd IO UEMAM MHUTAHUS B MPUPOTHOM
HKOCUCTEME U B arpolieHO3e.

Jkosornyeckue (GaxkTopbl, MX 3HAYEHHE B KM3HU OPraHM3MoB. AOHOTHYECKHUE,
onotrdeckue PakTopsl Cpeibl.

buocdepa — riodanbHas 3xkocucrema. Yuenue B. M. Bepnaackoro o 6uocdepe. Poib
KUBBIX OpraHu3mMoB B Ouocdepe. buomacca. Kpyroopor BakHEHIIMX OHOreHHBIX
AJIEMEHTOB (Ha IpUMEpE yIiIepoia, a3oTa u Ap.) B ouocdepe.

Bbuocdepa u yenoBek. M3menenust B 6uocdepe. IlocnencTsus nedareabHOCTH YeIOBEKa B
OKpy’Karolen cpene. BosnencTBue NpOW3BOACTBEHHOW AECATEIBHOCTH HAa OKPYKAIOLIYIO
cpeny B obmactu cBoei Oymymen mpodeccun. Hoocdepa. [lpaBuna moBenenus moaei B
OKpYJKarome npupoaHon cpene. bepekHoe OTHOmIEHHE K OMOJIOTHYECKUM OOBEKTaM
(pacTeHusIM U )KUBOTHBIM M UX COOOIIIECTBAM) U UX OXpaHa.

IIpupoanbie pecypchbl U MX UCNIOJIb30BaHUe. Hencuepnaembie U ncueprnaemMbie PECypChI.
Jemoncmpayuu

Dkosiornueckue GakTopbl U UX BIUSIHUE HA OPTaHU3MBI.

MexBUI0OBbIE OTHOIICHUS: KOHKYPEHIUS, CAMOMO03, XUIIIHUYECTBO, Mapa3suTU3M. SIpyCcHOCTb
pPacTUTENBHOTO COOOIIECTBA.

[TumeBble e 1 ceTu B OMOIEHO3€. DKOJOTUYECKUE MUPaAMUJIbIL.

CxeMa HKOCUCTEMBI.

KpyroBoport BelecTs 1 NpeBpalleHne SHEPTHH B 3KOCHCTEME.

KpyroBoport yraepona (azota u ap.) B 6uocdepe.

Oco060 oxpaHsiemble TpUPOIHbIE TeppuTopun Poccum.

3.8 bUOHUKA

Bbuonuka kak oAHO M3 HampaBJeHHil OuoJsiorun. buonunka kak Hayka. OcoOeHHOCTH
CTpoeHHs, QYHKIIMOHUPOBAHUSI )KUBBIX OPTaHU3MOB, HCIIOJIb3yEeMbIe YeIOBEKOM. OCHOBHbBIE
HaIpaBJeHUs! OMOHUKHU.

Jemoncmpayuu

Mopenu ckiiaqgaTon CTPYKTYPBI, UCTIOJIb3YEMOM B CTPOUTEIHCTBE.

TpyOuarbie CTPYKTYpPBI B )KUBOU MPUPOJIE U TEXHUKE.

ABpoJIMHaMUYECKUE U TUIPOJUHAMUYECKUE YCTPONUCTBA B )KUBOU MPUPOJIE U TEXHUKE.



Tembl HHIAUBUAYAJIbHBIX IIPOCKTOB

1. buoTexHoJIOorus U TeHHasi HHXKEHEpUs: — TexHoioruu X XI Beka.

2. HaHOTEXHOJIOTHUS KaK TPUOPUTETHOE HAIIPABIICHHUE PA3BUTHS HAYKU U MPOU3BOJICTBA
B Pocculickoi ®denepanuu.

3. CoBpeMeHHbIE METO/1bl 00€33apakKMBaHUS BOIBI.

4. AnnoTponus METaIJIOB.

5.Ku3nb u nearenpHocts /. . MeHnaeneena.

6.«Ilepronnyeckomy 3akoHy Oyayliee He TPO3UT pa3pyLICHUEM. ..

7. U30TOMBI BOIOpOA.

8. Mcnosib30BaHME PAIMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LIETSAX.
9.PEeHTreHOBCKOE U3IIy4EHHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEIHULIMHE.
10.Ina3ma — 4eTBEpPTOE COCTOSIHUE BEUIECTBA.

11.AmMopdHbI€ BelecTBa B IpUPO/Ie, TEXHUKE, OBITY.

12.0xpana okpyx)aruen cpeibl 0T XUMUYECKOTr0 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTEPUCTHUKU 3arps3HEHUS OKPYKAIOIIEH CPEBI.

13.Ilpumenenue TBepAOro U razoo0paszHoro okcuaa yriaepozaa (IV).

14.3anmTa 030HOBOIO PKpaHa OT XUMHYECKOIO 3arpsI3HCHMUS.

15.Munepaiibl ¥ TOpHBIE TOPOBI KAK OCHOBA JIUTOCGHEPHI.

16.PacTBOpBI BOKpYT Hac. TuIbI pacCTBOPOB.

17.Bona kak peareHT u cpena Juisi XUMUYECKOTr0 Ipouecca.

18.2Ku3nb u nesrenbHocTh C. AppeHuyca.

19.Bknan 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU AIEKTPOIUTUUECKON THUCCOUMALINN.
20.YcTpaneHue KeCTKOCTH BOJIbl HAa MPOMBIIICHHBIX TPEATPUSATHUSIX.

21.Cepnas KUCIOTa — «XJI€0 XUMHUYECKON MPOMBIIITIEHHOCTI.

22 .Hcnonp30BaHNe MUHEPATBHBIX KHCIOT HAa MPEANPHUATHSIX PA3TAYHOTO TPODUIIS.
23.0OKcHIbl ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAIIBI.

24 .TloBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

25.MHoroauKuii KapOOHAT KaJblUs: B IPUPOJIE, B IPOMBIIIIEHHOCTH, B OBITY.
26.BupTyasibHOE MOJIETIMPOBAHNE XUMUYECKHUX MTPOLIECCOB.

277.291€eKTpOIN3 PACTBOPOB AIEKTPOJIUTOB.

28.IlpakTUueckoe MpUMEHEHUE AEKTPon3a: padhuHUPOBAHUE, TATbBAHOIIIIACTHKA,
raJbBaHOCTETHS.

29.McTopust nOJy4eHUs: U IPOU3BOJICTBA ATFOMUHUSL.

30.Posib METAJIJIOB B UICTOPUU YEJIOBEUECKON HUBHIM3ALMH. VICTOpUS OTEeUEeCTBEHHOM
yepHoi MeTauryprud. COBpeMEHHOE METAITypruyecKoe IpOU3BOICTBO.

31.HMcTopust 0TE4ECTBEHHOM LIBETHOW METAJLTYpruu. Posib METamIoB U CIJIaBOB B HAYYHO-
TEXHUYECKOM MpOrpecce.

32.Koppo3usi METAJIJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

33.UuepTHble UK 61aropoIHbIC ra3bl.

34 .Poxmaroime oIl — raJIOr€HEIL.

35.Uctopus BO3HUKHOBEHHUS U Pa3BUTHSI OPTaHUYECKON XUMUHU.

36.Ku3nb u nesrensHocTh A. M. ByTieposa.

37.Ponb OTEYECTBEHHBIX YUEHBIX B CTAHOBJIEHUHU U PA3BUTUHA MUPOBOW OPraHUYECKOU
XUMUMU.



38.Xumus yrieBogopOIHOTO ChIpbs U MOsi Oynyias nmpodeccus.

39.YrneBogopoaHo€e TOIIUBO, €T0 BU/IbI M HA3HAUYCHUE.

40.CuHTETHYECKHE KaYyUyKH: UCTOPHUS, MHOTOOOpa3ue U MepCrieKTUBBI.
41.Pe3nHOTEXHUYECKOE ITPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM MPOTPECCE.
42.CBapoyHO€E IPOU3BOJCTBO U POJIb XUMHUU YTIEBOJOPOIOB B HEM.

43 KiieTouHasi TeOpUs CTPOCHUS Oprannu3MoB. COBPEMEHHOE COCTOSIHUE.

44 Victopust U3y4YEHUS KIETKH.

45.Hacnenctennas naopMmaIys 1 repenada ee u3 MOKOJICHHS B TIOKOJICHHUE.
46.Bnustane  KypeHus, YNOTpPEOJICHUS alKOTOJII W HAPKOTUKOB  POIUTEISIMU
AMOPHUOHAIILHOE Pa3BUTUE peOEHKA.

47.9mOpruoHaNbHAS UHAYKITHS.

48.JIpamMaTudecKue CTPaHUIIbl B UCTOPUM PA3BUTHS TEHETUKH.

49.Ycnexu COBpeMEHHOM T'€HETUKH B MEIMLIMHE U 3/IPAaBOOXPAHEHUU.

50.'enerrka u mpoOeMbl paka.

51.Mctopus pa3BuTus 3BOJIOUMOHHBIX uaeh 10 Y. /lapBuHa.

52.Cucrema npupobi» K. JIlunHes u ee 3HaueHue il pa3BUTUSI OMOJIOTHU.
53.CoBpeMEHHBIE MTPEACTABICHUS O MEXAaHU3MaX U 3aKOHOMEPHOCTAX  IBOJIOLIHH.
54.BusioBo€ M 3K0JIOTUYECKOE pazHooOpa3ue OMOIeH03a KaK OCHOBA €ro YCTOMYMBOCTH.

Ha

55.Pa3mMuHbIe 3KOJIOTHYECKHUE nmupaMuibl 1 COOTHOLICHHSA OPTraHM3MOB Ha K&)K,Z[Oﬁ nx

CTYTICHH.

56.0mnacHocTh TN00aNMbHBIX HapylieHuil B Ouochepe. O30HOBBIE «IBIPbI», KHCIOTHBIE

A0XKIU, CMOTU U UX TPCAOTBPALICHUC.

57.0konoruueckue KpU3WChl W 3Kojormyeckue kartactpodsl. IIpemoTBpamienue ux

BO3HHMKHOBCHU.



TemMaTnyecKui MJIaH

Bun yueOHo# padboThl

KoanuecTBOo 4acoB

AynurtopHble 3ansatus. Coaepxanue Ipopuim
npodeccuoHaILHOr0
o0pa3zoBaHust
Texnnueckuit
Cneuunanbnocts CIIO
35.02.08
| BBenenue. 2
1.001mas 1 HeopraHu4ecKasi XUuMusi
1.1 | OcHOBHBIE MOHATHUA U 3aKOHBI XUMHH 8
1.2 | Ilepnonnyeckuii 3akoH u [lepnoauyeckas cucrema 8
xuMu4ueckux seMeHnToB J[. 1. MenzgeneeBa u ctpoeHue atoma
1.3 | Ctpoenue BemecTna. 2
1.4 | Boga. PacTtBopbl. 2
1.5 | Knaccugukaius HeOpraHn4ecKMX COeIMHEHUH U UX CBONWCTBA 2
1.6 | XuMnueckue peakiuu 6
1.7 | Meramibl 1 HEMETaJUIbI 6
2. Opranuyeckasi XuMust
2.1 OCHOBHBIE IOHATHUS OPraHUYECKON XUMUU U TEOPUS CTPOEHUS 2
OPraHNYeCKUX COCTUHEHUN
2.2 | YrneBoaopo/ibl U UX NPUPOAHBIE HCTOYHUKU 10
2.3 | Kucnopozacoaepskaiye OpraHu4ecKue COeJMHECHMS 10
3. buoJsiorus
3.1 | MHorooOpa3ue ;KWUBOro MUpa 2
3.2 | YdeHue o KIETKE. 22
3.3 OpranusM. PasmMHOXEeHHME W HMHAUBHUAYAJIbHOE  pPa3BUTHE 10
OpraHu3MOB
34 OCHOBBI T€HETUKH U CEJIEKIIUH. 22
3.5 | [IpoucxoxxaeHue U pa3BUTUE )KU3HU HA 3eMJI€. DBOJIIOLIMOHHOE 14
yUeHHeE.
3.6 | IIpoucxoxneHue yenoBeka. 4
3.7 | OCHOBBI 3KOJIOTHH. 16
3.8 | buoHuka. 2
HUroro: 150
BHeaynuTopHasi camocTosiTesibHAsi padoTa
ITonroroBka DOKJIaa0B, COOOIIEHNH, COCTABIIEHHE KOHCIIEKTOB, 60
BBITIOJIHEHHE UHIUBUAYAJIbHOTO MIPOEKTa C UCTIOIb30BAHUEM
MH(OPMAIMOHHBIX TEXHOJIOTHH U T.J.
IIpome:xkyTouHas arrecranus B popme nuppepeHIHPOBAHHOIO
3ayera
210

BCEI'O:




3. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA

[Ipu peanuzauuu copepxaHusi 001eo0pa3zoBaTeIbHOTO yueOHOro nmpenMera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUN» B
npenenax oceoerus [IIICC3 nmo cnenmansuHoCcTH: 35.02.08 Dnekmpuguxayus u asmomamuzayus cerbcko2o xo3saicmea Ha 0ase
OCHOBHOTO o00miero oOpa3oBaHHsl C TMOJIYYEHHEM CpEeAHEero oO0miero oOpa3oBaHHMs MaKCHMajbHas y4yeOHass Harpyska
oOyuatomuxcsi coctaBisier 210 wacoB. M3 HuxX ayautopHas (o0si3aTenbHass) Harpy3ka oOydarommxcs - 150 dacoB, BkItouas
MPAKTUYECKHE 3aHATHS U J1ab0opaTopHbIe pabOThl — 28 YacoB; BHEAyIUTOPHAsI CAMOCTOsATEIbHASI padoTa CTYAEHTOB (C.p. + H.II.)

— 60 yacos.
Coneprxanne y4eOHOT0 MaTepurana, 06
nabopaTopHbIe U MPaKTUYECKUEe paboTHl, b XapakTepUCTUKa OCHOBHBIX BUIOB [Inanupyemslie pe3ysbTaTsl DopMbI U
Ne ni/mm CaMOCTOATENIbHASI padoTa 00y4YarOIMNUXCA, €M, | IeATeIbHOCTH (10 pa3enaM CoAepKaHms (mpenMeTHbIE 3HAHMS,; METO/IbI
VHJVBUIyaJIbHBIN ITPOCKT yac y4eOHOT0 MpeaMeTa) IIPEIMETHBIE YMEHHUS) KOHTPOJIA

2

3

4

5

6

1. O0masi M HeopraHu4ecKasi XUMHA

1
BBenenue

2

Conep:kanue y4e0HOro MaTepuasa

2

1.BBenenue

OOBACHATH XUMHYECKHE ABICHHS, IPOUCXOAAIINE B IPHPOJE,
OBITY ¥ Ha IPONU3BOJICTBE.

*» OnpenensTh BO3MOKHOCTH NPOTEKAHUS XUMHYECKHX
MIPEBPAICHUH B PA3IMUHBIX YCIOBUSIX.

» CoOuro1aTh npaBHiIa SKOJIOTNYECKH IPAMOTHOTO TTOBEACHHS
B OKPY)KaIoILEeH cpesie.

» OneHUBATh BIISTHHE XUMUYECKOTO 3arps3HEHUS
OKpY’KaloIleil cpeibl Ha OPraHU3M YeJIOBEKA H JIPYTHE KHUBBIC
OpTraHU3MBI.

» CobmrofaTh IMpaBmiIa 6€30MacHOr0 0OPaIeHHs ¢ TOPIOYUMHI
¥ TOKCHYHBIMHU BEIIECTBAaMH, JJA00OPaTOPHBIM 000PYI0BAHUEM.
* ['OTOBHUTH PacTBOPHI 3aJAHHOH KOHIIEHTPALIUH B OBITY U Ha
TIPOU3BOACTBE.

» KpuTnuecku OLeHHBATh JOCTOBEPHOCTh XUMHIECKOH
MH(pOPMAIMH, TOCTYNAIONIEH U3 Pa3HBIX HCTOYHHKOB.

I3 1chopMupoBaHHOCTH IPEICTABICHUN O
MECTE XHMHUH B COBPEMEHHOI Hay4IHOM
KapTHHE MUPA; IOHMMaHHUEe POJIH XUMHHU B
(hopmupoBaHuM Kpyrozopa u
(YHKIMOHAIBHON IPAMOTHOCTH YENIOBEKa
JUTS PEIICHUs IPAaKTHYECKUX 3a71a4;

113 2 — BnazieHre OCHOBOIOIATAOIIIMU
XUMUYECKUMU MOHSTHIMHU, TEOPUSIMH,
3aKOHAMH H 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BaHUE XUMHYECKON TEPMHHOIOTHEN
M CHMBOJIMKOM;

YcrHblit onpoc

1.1.
OCHOBHBIE
IIOHATHUA U

3aKOHBI
XUMHUHU

Conep:kanue y4eOHOro MaTepuasa

1.OCcHOBHBIE TTOHATHS XUMUH

2.0OCHOBHBIE 3aKOHBI XUMUU

IIpakTHyeckoe 3ansATHE:

1.PacuerHble 3a0a4n Ha HAXOXKICHUHU
OTHOCUTEJIbHOW MOJIEKYJISIPHOU MacChl,
OnpeJIeJICHUE MAaCCOBOM JTOJIM XUMHUUYECKHUX
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. I[aBaTL OIPCOCIICHUEC W ONCpupOBaATh CICAYIOIINMH
XUMHUYCCKUMHU NOHATUAMU: BEUIECTBO, XUMHYECKHHA DJIEMCHT,
aToOM, MOJICKYJAa, OTHOCHUTECIBHBIC aTOMHas W MOJICKYJIApHasd
MacChbl, HOH, aJIOTPOIHA, H30TOMbI, XUMHYCCKas CBA3b,
SJICKTPOOTPHULATEIIBHOCTh, BAJICHTHOCTDb, CTCIICHDb OKHUCJICHUA,
MOJIb, MOJISIpHasA Macca, MOHHPHLIﬁ o0bemM F33006pa3HLIX
BCIICCTB, BCIICCTBA MOJICKYJIAPHOTO W HEMOJICKYJIAPHOTO

CTPOCHHUA, pacTBOpPEI, DJICKTPOJIUT " HEJJICKTPOJIUT,
SJICKTPOJIUTUYECCKAA Jucconuanus, OKHCJIIUMTEIb "
BOCCTAaHOBUTENIb, OKHCJICHHEC WBOCCTAHOBJICHHE, TEIJIOBON

3¢ ekt peakimy, CKOPOCTh XUMUYECKON PEaKIUH, KaTaius,
XHMHYECKOEe paBHOBecHE, YIIIEPOIHBIIN CKeJeT,

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

113 4 — chopMHPOBaHHOCTH YMEHUS AaBATh
KOJINUECTBCHHBIC OLICHKH U HPOU3BOIAUTH
pacuersl MO XHMHYECKHM (opMynam u
yYpaBHEHHSIM;

ITucemenHbIit
oIpoc

pemeHue 3aaa4

Otuér o
MPaKTHYECKON
pabore




9JICMCHTOB B CJIOKHOM BCIICCTBE

2.OCHOBHEIE ITOHITHUS U 3aKOHEI

CamocrosiTesibHas padoTa 00y4aOIIMXCS

(]

1.Pemmrenyie 3aqa4 Ha OCHOBHEBIE 3aKOHBI
XUMHUHU

(hyHKIIMOHANBHAS TPYIIIA, H30MEPHUsl, TOMOJIOTUS

* @opMynupoBaTh 3aKOHbI COXPAaHEHHsS MacChl BEIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB.

e VYCTaHaBIUBATH TNPUYUHHO-CIICNCTBEHHYIO CBS3b MEXKIY
COJZIEPKAHUEM STHX 3aKOHOB M HAlMCaHMEM XUMHYECKHX
(opMyn U ypaBHEHHIL.

* VCTaHaBIUBAThH 3BOJIOLMOHHYIO CYIIHOCTh MEHJIENEEBCKON
U COBPEMEHHOI (hOpMyIHpOBOK mepuoanyeckoro 3akona JI.U.
Menneneesa.

* OOBACHATH (HU3UYECCKUI CMBICT CUMBOJIUKH HEPUOTYECKON
TabaMupl  XUMHYeCKMX — anemeHtoB .M.  MeHzaeneeBa
(HOMEpOB dJIeMEHTa, IEepHoJa, TPYIIBI) U YCTaHABJIUBATH
TPUYMHHO-CIICICTBEHHYIO CBSI3b MEXIY CTPOCHHEM aTtoMa W
3aKOHOMEPHOCTSMH ~M3MCHCHHSI CBOWMCTB 9JIEMEHTOB W
00pa30BaHHBIX UMM BEIIECTB B MEPUOAAX U IPYIIIax.

* XapaKTepHu30BaTh AJIEMEHTHI MAJIBIX U OOJBIINX EPUOJOB
110 UX MOJIOKEHHUIO B TIeproandeckoit cucteme J[. M.
Menneneesa.

* BBINOMHATS XUMUYECKUIT SKCTIEPUMEHT B TTIOJTHOM
COOTBETCTBHU C TIPaBUIIaMH 0€30MaCHOCTH.

» Habnronats, pUKCHPOBATH M ONMCHIBATH PE3YIbTATH
TIPOBEICHHOTO AKCIICPUMEHTA.

Pemuts 3amaun Ha
OCHOBHBIC 3aKOHBI
XUMHHU

1.2.
[lepuoanu
eCKUH
3aKOH U
[Tepuoany
ecKas
cHcTEMa
XUMHYECK
1504
9JIEMEHTOB
. H.
Menpenee
Ba U
CTpPOEHHUE
aTomMa

Coaep:xaHue y4eOHOro MaTepuaJia

1.Ilepuoanyeckuii 3axon JI.1M.MenneneeBa

2.CTpoeHme IEKTPOHHBIX 000JI0YEK aTOMOB

IIpakTHYeckoe 3aHATHE:
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2.CocTaBneHue MEeKTPOHHBIX (OopMyIT
aTOMOB

CamocTrosiTesibHas padoTa 00y4aOIINXCH

1 CtpoeHue >IeKTPOHHBIX (HOPMYJT aTOMOB
XUMHUYECKUX AJIEMEHTOB 5 , 6 1 7 mepuooB

* Vcrionp30Bath B y4eOHOM U pohecCHOHANTBHON
JEATEILHOCTH XHMHIECKHAE TEPMHUHBI U CHMBOIIHKY.

» Ha3piBaTh H3y4eHHBIE BEIIECTBA 110 TPUBHAIBHON MITH
ME3KIyHapOIHOI HOMEHKIIAType M OTpakaTh COCTaB ITUX
COCMHEHH C TOMOIIBI0 XUMUYECKUX (HOpMYIL.

» OTpakaTh XUMHUYECKHUE IPOLECCH C IOMOIIBIO ypaBHEHUIT
XUMHYECKUX PEaKIUH.

* [IpoBOAUTE CaMOCTOATENBHBIN TOUCK XHMHIECKOH
“H()OPMALUH ¢ HCTIOIb30BAaHUEM PA3IUYHBIX HCTOUHUKOB
(Hay4HO-TIOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UuTepHera);

* ICTIONB30BAaTh KOMIIBIOTEPHBIE TEXHOIOTUH s 00paboTKH 1
riepeiaul XMMUYECKOH HH(OPMALIHH U €€ PEICTaBICHHS B
Pa3IUYHEIX (hopMax.

113 1cdopMHUpOBaHHOCTH MpPEACTaBICHUI O
MeCTe XHMHH B COBPEMCHHOW Hay4yHOI
KapTUHE MHpa; MOHUMaHHE POJM XHMHUH B
thopmMupoBaHUI Kpyrosopa "
(DyHKIMOHATIBHONH TPAMOTHOCTH YeJIOBEKa
JUIS PEILICHHUS TPaKTHYECKUX 3a/1ay;

I3 2 - BiageHue OCHOBOIOJATAIOIIUMH
XMUMHYCCKUMH  TOHSTUSMH,  TCOPHUSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
N10JIb30BaHUE XUMUYECKOH TEPMUHOJIOTUEH
¥ CHUMBOJIMKOW;

3 3 — BiageHHe OCHOBHBIMH METOAAMH
Hay4yHOro I103HAHMS, HCIIOIb3YEMbIMU B

XUMUH: HaOIIO/ICHHEM, OIHCaHHEM,
HU3MEPEHHEM,  OKCIIEPHMEHTOM;  YMCHHE
o0palatbiBaTh,  OOBACHATH  PE3yJbTATHI

[IPOBE/CHHBIX OIBITOB U JeJaTh BBIBOIBI,
TOTOBHOCTH W CIIOCOOHOCTH MPHMEHSTH
METO/IBI MO3HAHUA pu peILICHUH
[PaKTUYECKUX 33/1ad;

113 4 — copMHUPOBAHHOCTH YMECHUS NaBATh
KOJIMYCCTBCHHBIC OLECHKM W HPOU3BOJUTH
pacdeTsl IO XHMHYECKHM dopmynaM u
YPaBHCHUSM;

I3 5 — BnajgeHue MNpaBWIIAMU TEXHUKH
6e3omacHOCTH npu HCIOJIb30BaHUH
XUMHYECKUX BEIIECTB;

I3 6 — chopMHPOBAaHHOCTE COOCTBEHHOI
[O3MULUKM IO OTHOIICHHIO K XHMHYECKOH
nHbOpMALMK, TONy4aeMOH M3  pasHBIX
HCTOYHHKOB.

ITucemMeHHbIH
0Ipoc

TectupoBaHue

Otuér 0
MPaKTHYECKON
pabore

3aIHcaTh CTPOCHUE
AIEKTPOHHBIX
hopmy aTomMoB
XAMAYECKAX
DJIEMEHTOB 5 , 6 1
7 nepuosioB

1.3.

* Mcnons30Bath B ydeOHOH U IpohecCHOHAIBHON

I3 1chopmMupoBaHHOCTH NpEACTaBICHUII O




Crtpoenne

Coaep:xaHue y4eOHOIro MaTepuaJia

JACATCIIBHOCTH XUMHUYECKHUE TCPMUHBI U CUMBOJIUKY.
* Ha3biBaTh H3y4YCHHBIC BEIICCTBA 110 TpHBPIaJ'H:HOﬁ W

MCCTC XHMHU B COBpeMeHHOP‘I HayLIHOI)‘I
KapTUHE MHpa; INOHUMAHUE POJU XMMHHU B

ITucemMeHHbIH

BelIeCTBa l.CTpOGHI/Ie BE€IICCTBA. 2 MEXIYHapOAHOH HOMEHKIIATYPE U OTPaXkaTh COCTaB ATHX (hopmupoBaHUK Kpyrosopa u
COCAMHEHHMII C TIOMOIIBIO XUMHUYECKHX (hOpMyI. (yHKIMOHANBHOMH TPAMOTHOCTH UETOBeKa |—HPoC
: » OTpaxxaTh XUMHYECKHE MPOLECCHI C MTOMOIBIO YPaBHEHHIT JUISL PEIICHHS IPAKTUYECKUX 3a/1ad;
XMMHUYECKHX pPeaKIMid. I3 2 — BnajeHHe OCHOBONOJATAIOUIMMH | coofIIeHHe
CamocrosTebHas paﬁOTa oﬁyqamumxcn 2 * [IpoBOANTH CaMOCTOSTEIBHBII IIOUCK XUMHYECKOM XAMHYECKUMH  THOHSTHSAME,  TCOPHSIMH, B
l,gneKTPOOTpI/IHaTeJILHOCTL XUMHUYECKUX 2 MH(POPMAIMH C HCTIONb30BAHHEM PA3IMYHBIX HCTOYHUKOB 3aKOHaMH M 3aKOHOMEPHOCTSIMH; yBEPEHHOE
(Hay4HO-TIOMYJIAPHBIX M3aHUH, KOMITBIOTEPHBIX 0a3 IaHHBIX, | IOJB30BAHME XUMHYECKOH TEPMHHOJIOTHEH
SJIEMCHTOB pecypcos UuTepHera); U CUMBOJIUKOH;
* HCIIOJIB30BATh KOMITBIOTEPHBIC TEXHONIOTHH 11t 00padoTku 1 | I13 3 — BiajseHne OCHOBHBIMH METOIAMHU
riepeiaul XMMUYECKOH HH(OPMALIHH 1 €€ PEICTaBICHHS B HAay4yHOrO TIIO3HAHWUS, WCIONb3YEMbIMH B
pa3IHYHBIX opMax. XUMUH: HaOJII0/ICHHEM, OIHCaHHEM,
HU3MEPEHHEM,  OKCIIEPHMEHTOM;  YMCHHE
o0palatbiBaTh,  OOBACHATH  PE3yJbTATHI
[IPOBE/CHHBIX OIBITOB U JeJaTh BBIBOIBI;
TOTOBHOCTH W CIIOCOOHOCTH MPHMEHSTH
METO/IBI MO3HAHUSA IpH  pEILICHUU
[IPaKTUYECKUX 33/1ad;
I3 6 — cdopmMHPOBAaHHOCTH COOCTBEHHOI
MO3MIMHM 10 OTHOIICHUIO K XHMHYECKOH
nHbOpPMALMK, TOMy4aeMOH M3  pasHBIX
HCTOYHHKOB.
1.4Bo na. 6 * Vcrionp30Bath B y4eOHOM U pOhecCHOHANTBHON 3 1cdopmupoBaHHOCTH HpeI[C”faBJ'IeHHﬁ o
JESITETBHOCTH XMMHYECKHE TEPMUHBI U CHMBOJIHKY. MECTe XHMHH B COBPEMCHHOH Hay4HON
PaCTBOpBI Couepmaﬂne yqeﬁﬂoro MaTtepuajaa 4 » Ha3pIiBaTh M3y4eHHbIC BEILECTBA 10 TPUBHAIBHON HITH KapTHHE MHpa; NTOHMMAaHHE POJIU XMMHHU B
1.Boza. Pacts OpBI 2 Me;myﬂapoum{oﬁ HOMEHKJIATYPE U OTPAXKaTh COCTaB 3THX (hopmupoBaHUK 5 Kpyrosopa n TectupoBanne
COCAMHEHHUII C TIOMOIIBI0 XUMHUYECKHX (hOpMyI. (DYHKILMOHAIBHOW TIPAMOTHOCTH 4CIOBEKa —
2.9H6KTpOJ’II/ITI/I‘IeCKaﬂ JUCCOLIUaL s 2 » OTpakaTh XMMHUYECKHE TIPOLIECCHI C MOMOLIBIO YPABHEHHI JUIA PENIEH s PAKTHIECKUX 3a/1a4; YCTHBIH OTIpOC
CaMoCTOSTe ILHAS p a6oTa Oﬁy‘l aloLUXcs P i(I/ll_[MI/I‘-IeCKI/IX peakuuii. ) 3 I3 2 — BiageHHe OCHOBONOJNATAIOIIUMU PeIINTD 3a1a4n
POBOIUTH CAMOCTOSITEBHBII MOUCK XUMUYECKON XAMHYECKUMH  HOHSTHSAME,  TCOPHSIMH,
Pemrenue 3agad mo reme 2 HH(pOPMAIMH C HCTIONb30BAHHEM PA3IMYHBIX HCTOYHUKOB 3aKOHaMH M 3aKOHOMEPHOCTSIMH; yBEPEHHOE
«QHGKTpOHI/ITI/I‘IeCKaﬂ JACCOLHAIIASY (Hay4HO-TIOMYJIAPHBIX M3aHUH, KOMITBIOTEPHBIX 0a3 IaHHBIX, | MOJIb30BaHHE _XHMHYECKOH TepMuHONOrHel
pecypcos HHTepHeTa); U CHMBOJIHKOH;
* HCIIOJIB30BATh KOMITBIOTEPHBIC TEXHONIOTHH 11t 00padoTku 1 | II3 3 — BiajseHne OCHOBHBIMH METOIAMHU
riepeiaul XMMUYECKOH HH(OPMALIHH 1 €€ PEICTaBICHHS B HAay4yHOrO TIIO3HAHHUS, WCIONb3YEMbIMH B
Ppa3IHYHBIX (opMax. XUMUH: HaOII0/ICHHEM, OIHCaHHEM,
U3MEPEHUEM,  OKCIIEPHMEHTOM;  yMEHHE
o0pabatbiBaTh,  OOBACHATH  PE3yJIbTATHI
[IPOBE/ICHHBIX OIBITOB U JETaTh BBIBOIBI,
TOTOBHOCTH W CIIOCOOHOCTH MPHMEHSTH
METO/IBI MO3HAHUA IpH  pEIICHUU
[PaKTUYECKUX 33/1ad;
I3 6 — cdopmMHUPOBaHHOCTH COOCTBEHHOI
MO3MIMHM 10 OTHOIICHUIO K XHMHYECKOH
nHbOpMALMK, TOMy4aeMOH M3  pasHBIX
HCTOYHHKOB.
1.5.Kiace 4 * Vcrionp30Bath B y4eOHOM U pohecCHOHANTBHON 3 1chopmupoBaHHOCTH HpeI[C”faBJ'IeHHﬁ o
JESITETBHOCTH XMMHYECKHE TEPMUHBI U CHMBOJIHKY. MECTe XHMHH B COBPEMCHHOH Hay4HON
m])mcama Couepmaﬂne yqeﬁﬂoro MarTepuajaa 2 * HasbIBaTh M3y4YeHHbIE BELIECTBA [0 TPUBUAIBLHOMN HIIH KapTHHE MUpa; TMOHMMaHHE POJIM XHMHH B
a 1.Kmac CI/I(bI/IKaI_[I/IH HEOPraHUYECKHX 2 Me)myﬂapounﬁoﬁ HOMEHKJIATYPE U OTPAXKaTh COCTaB 3THX (opmupoBaHUN 5 Kpyrosopa n TectupoBanne
. % COCAMHEHHMII C TIOMOIIBI0 XUMHUYECKHX (hopMyI. (DYHKILMOHAIBHOW TIPAMOTHOCTH 4EJIOBEKa
HEOPraHu | COCIMHECHUHN U UX CBOUCTBA » OTpakaTb XMMHUYECKUE TIPOLIECCHI C TOMOLIBIO YPaBHEHUIT JUIS pellieHus IPaKTUYECKUX 3a7a4;
YeCKHX CaMoCTOsITeILHASI paﬁoTa oﬁyqammnxm 2 XMMHYECKUX peaKLuii. I3 2 — BiajgeHHe OCHOBONOJNATAIOIIUMU




coeTMHEH
il 1 UX
cBoOMcTBA

OOpaTuMBIii THAPOJIN3 COJIEH PA3IUNIHOTO
THIIA

* [IpoBOAUTE CaMOCTOATENBHBIN TOUCK XHMHIECKOH
MH(pOPMAIMH C HCTIONb30BAHHEM PA3IMYHBIX HCTOYHUKOB
(Hay4HO-TIOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos UuTepHera);

* HCIIOJIB30BATh KOMITBIOTEPHBIC TEXHOJIOTHH 11l 0OPaOOTKU 1
riepeiaul XMMHUYECKOH HH(OPMALIHH 1 €¢ PEICTaBICHHS B
pa3muuHbIX hopMax. OOBACHATH CYIIHOCTh XUMUIECKHX
nponeccos. KiraccndumposaTs XuMHYECKUE PEaKIHH IO
PA3IMYHBIM NPU3HAKAM: YHUCITY H COCTaBY MPOAYKTOB U
peareHTOoB, TemIoBoMy ¢ dexTy, HanpaBIeHHIo, hase,
HAJIMYUIO KaTaIH3aTOpa, H3MEHECHHIO CTCHICHEH OKHUCIICHUS
3JIEMEHTOB, 00PA3YIOIIUX BEIECTRA.

* YcTaHaBNIUBATh IPU3HAKY OOIIEr0 W Pa3IHIHOTO B
THUIIOJIOTHH PEAKIHH IJIsI HeOPTraHWIECKOU U OpraHHIeCKOH
XUMUH.

» KimaccudunupoBath BemecTBa U IPOLECCH ¢ TOYKU 3PESHUS
OKHUCIICHHA-BOCCTAHOBIICHHS. COCTABIATh yPaBHEHHUS PEaKIii
C HOMOII[BIO METO/IA IICKTPOHHOrO OanaHca.

XMUMHYCCKUMH  TOHSTUSIMH,  TCOPHUSIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
M10JIb30BaHUE XUMUYECKOH TEPMUHOJIOTUEH
W CHMBOJIMKOW;

I3 3 — BiaxeHWe OCHOBHBIMH METOJAMH
Hay4yHOTrO II03HAHMS, HCIIOIb3YEMbIMU B

XUMUH: HaOJII0/ICHHEM, OIHCaHHEM,
U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
o0pabatbiBaTh,  OOBACHATH  PE3yJIbTATHI

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

I3 6 — cdopmMUPOBaHHOCTH COOCTBEHHOI
MO3ULMK IO OTHOIICHHIO K XHMHYECKOMH
uHpOpMALIUK, TONy4aeMOil M3  pasHBIX
HUCTOYHHKOB.

coob1eHme

1.6.
Xumudaeck
ne
peakiuu

Conep:kanue y4eO0HOro MaTepuasa

1. Knaccudukanuss XUMHYECKUX PEaKITHIA.

2.OKUCINTEIHLHO-BOCCTAHOBUTEILHEIE
peaxkunu

NN ||

IIpakTHYeckoe 3aHATHE:

* Mcnions30Bath B y4eOHOH U IpohecCHOHAIBHON
JEATEILHOCTH XMMHYECKHE TEPMHUHBI U CHMBOJIHKY.

» Ha3piBaTh M3ydeHHbIE BEILECTBA 110 TPUBHAILHON MIIH
MEKAYHapOIHOH HOMEHKIIATYpe U OTPaKaTh COCTAB ITUX
COCAMHEHHMIT C TIOMOIIBIO XMMHYECKHX (hopMyI.

» OTpaxkaTb XMMHYECKHUE TpoLecchl ¢ * [IpoBoanuTs
CaMOCTOSITENIbHBII MOUCK XUMUIECKOH HH(OPMAIHY C
HCIIONB30BAHHEM Pa3IMYHBIX HCTOYHUKOB (HAy4HO-
HOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 JAHHBIX,
pecypcos UuTepHera);

* UCIIONB30BaTh KOMIIBIOTEPHBIE TEXHOIOTUH /Il 00pabOTKU U

I3 1chopmMupoBaHHOCTH NpPEACTaBICHUII O
MECTe XHMHH B COBPEMCHHOH Hay4HOI
KapTHHE MHpA; MOHMMaHHE PONU XHMHU B
hopmupoBanumn Kpyrosopa u
(YHKIMOHAIBHONW TPAaMOTHOCTH 4YeJOBeKa
JUTSL PEIICHUS TIPAKTHYECKUX 3a71a4;

I3 2 - BaageHne OCHOBOIOJIATAIOIIUMU
XAMHAYECKAUMU  TOHSATUSMH,  TCOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAaHUE XUMHUYECKON TEPMUHOJIOTUEH
M CHMBOJIMKOM;

YCTHBII1 ompoc

YCTHBIH onpoc

1.Pemenue 3a71a4 U y]‘[pa)KHeHHf/i Ha CKOPOCTH 2 riepeiaul XMMUYECKOH HH(OPMALIMH U €€ PEICTaBICHHS B I3 3 — BiaseHHe OCHOBHBIMU METOJAMHU Oruér o .
o Pa3IUYHBIX (hopMax. HAay4HOTO TIO3HAHMs, HCIONB3YCMbIMH B IPaKTHIECKOU
XUMHYCCKUX PCAKINU. MOMOLIBIO YPABHEHUI XUMHUUECKUX PEAKLIHH. XUMUH: HaOJI0JICHUEM, OITHCaHHEM, pabore
* BBINONHATE XUMUYECKUH SKCIIEPHMEHT B ITOJTHOM U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
COOTBETCTBUH C IPAaBIIAMH O€30MIaCHOCTH. 0o0pabaTbBaTh,  OOBICHATH  PE3YIHTATHI
» HaGmroaTh, (pMKCHUPOBATH M ONUCHIBATH PE3YIbTATHI IIPOBE/ICHHBIX OIBITOB U JeJaTh BBIBOIBI;
CamocrosiTeIbHAS paﬁoTa oﬁyqamumxcﬂ 2 HPOBEJCHHOTO YKCIIEPUMEHTA. TOTOBHOCTH ¥  CIIOCOOHOCTH HPHMEHSTH
METOJBI MIO3HAHUS npu peLIeHuH
HPAKTHYECKHX 33/1a4;
O6paTI/IMOCTI: XUMHUYCCKUX peaKLIHﬁ nu 2 I3 4 — chopmMupoBaHHOCTH yMEHHUS NaBaTh
KOIMYECTBCHHBIE OLCHKH U IPOU3BOIHUTH
XHMHICCKOC paBHOBECUC pacdeTsl IO XHMHYECKHM dopmynaMm u A —
YPaBHEHHSAM;
3 5 - BnageHue mNpaBUWIAMH TEXHUKH
0e30macHOCTH npu HCTIONB30BAHUU
XUMHYECKUX BEILECTB;
I3 6 — cdopmMUPOBaHHOCTH COOCTBEHHOI
MO3UIUM IO OTHOIICHHIO K XHUMUYECKOH
nHpOpPMALMK, TONY4aeMOH M3  PasHbIX
HCTOYHHKOB.
1.7. 8 * Vcrionp30Bath B y4eOHOM U pohecCHOHANTBHON 3 1chopmupoBaHHOCTH npeuczaBneHuﬁ o
JESTEIbHOCTH XUMHYECKHE TEPMUHBI U CHMBOJIHKY. MeCTe XHMHH B COBPEMEHHOW HaydHOH
Merauibl Conepmamfle yqeﬁﬂoro MaTepuajaa 4 * Ha3bIBaTh N3y4eHHbIC BELIECCTBA [0 TPUBUAIBHON HIIN KapTHHE MHpa; MOHMMAHHE PO XHMHH B
" 1 MeTamis 2 ME3K[yHapOIHOM HOMEHKIIAType M OTpakaTh COCTaB ITUX (opmupoBaHUK Kpyrosopa n IIpoepka
COCAMHEHHMIT C TIOMOIIBIO XMMHUYECKHX (hopMyI. (DYHKIMOHAIIBHOW TI'PaMOTHOCTH 4eJIOBEKa KOHCIIEKTa




HEMCTAaJII
bI

2 .Hemeramnel

» OTpakaTh XUMHUYECKHUE IIPOLECCH C IOMOIIBIO ypaBHEHUIT

JlaboparopHblie padoThI

XUMHUYECCKUX peakunﬁ.
XapaKTepHSOBaTL COCTaB, CTPOCHHUE, CBOﬁCTBa, TIOJTy4€HHUE U

JUIS PEILICHNUS TPaKTHYECKUX 3a/1ay;
I3 2 — BiajeHue OCHOBOIOJATAIOIIUMH
XAMHAYECKUMU  TOHSATUSMH,  TCOPHSIMH,

YcTHBIH onpoc

1.CBOICTBA METAJIOB M MX COE TIMHEHUI npUMeHeHHe BakHeHmmx Meramios (1A u I A rpym, 3aKOHaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE Oruér 0
. AIIFOMUHUS, KeJle3a, a B eCTECTBEHHO-HAYyYHOM Hpoduie u HOJIb30BAHHE XUMHYECKOH TEpMHHOJIOrHEH MpPaKTHYECKOH
CaMOCTOHTeJILHaﬂ paﬁoTa oﬁyqaloumxcn 2 HEKOTOPBIX €- JIEMEHTOB) U UX COCIHHCHHM. M CUMBOJIMKOIA; pabote
< o » XapakTepu3oBaTh COCTaB, CTPOCHHE, CBOMCTBA, noay4denue n | I3 3 — BrameHne OCHOBHBIMH METOZAMHU CooBLIeHHE
CBolicTBa HEMETAIIIOB U MX COCAMHCHNU 2 npuMeHenue BaxHeiinmx nemeramios (VIIL A, VIIA, \TA HAy4yHOro II03HAHMS, HCIIOIb3YEMbIMU B .
TPYIII, a TaKkXe a30Ta U ochopa, yriepoaa 1 KpeMHHUS, XUMHH: HaOI0JICHUEM, OIHCaHHEM,
BOZIOPO/A) ¥ X COCANHCHHIA. HU3MEPEHHEM,  OKCIIEPHMEHTOM;  YMCHHE
* BBINONHATE XUMUYECKUH SKCIIEPHMEHT B IOJTHOM o0palatbiBaTh,  OOBACHATH  PE3yJbTATHI
COOTBETCTBHH C IPaBHIIaMH OC30MAaCHOCTH. IPOBE/ICHHBIX OIBITOB U JeJaTh BBIBOIBI;
» HabmrogaTh, (MKCHPOBATH U OIUCHIBATH PE3YIbTATEI TOTOBHOCTH W CIIOCOOHOCTH MPHMEHSTH
[IPOBEACHHOTO 3KCIICPUMCHTA. METO/IBI [O3HAHUS npu pelLIeHuH
MPAKTHYECKHX 3a/1a4;
113 4 — copMHPOBAHHOCTH YMECHUS NaBATh
KOJIMYECCTBCHHBIC OLCHKA W HPOU3BOIUTH
pacyeTbl 1O XUMHYecKHM QopmynaM u
YpaBHEHUSM;
3 5 - BnageHue MNpaBWIIAMH TEXHUKH
6e30macHOCTH npu UCIIO/Ib30BaHUN
XUMHYECKUX BEIICCTB;
I3 6 — cdopMUPOBAaHHOCTH COOCTBEHHOI
MO3MIMH 10 OTHOIICHUIO K XHMHYECKOH
nHbOpMALMK, TOMY4aeMOH M3  pasHBIX
HCTOYHHKOB.
2. Oprannyeckasi XuMHsl
2.1. 4 * Mcnons30Bath B y4eOHOH U IpohecCHOHAIBHON I3 1chopmMupoBaHHOCTH NpEACTaBICHUII O
JeSTEIbHOCTH XUMHYECKHE TEPMUHBI U CHMBOJIHKY. MECTe XHMHH B COBPEMEHHOW Hay4yHOH
OcCHOBHBIE Conepma}me yqeﬁﬂoro MaTepHuaJia 2 » Ha3piBaTh H3ydeHHBIE BEIIECTBA 110 TPUBHAIBHOMN MIIH KapTHHE MHpa; IIOHHMAaHHE PONU XHMHU B Iposepka
MOHATUA 1.OCHOBHBIE ITOHSITHS OpraHuye CKOM XMMUH 2 MEXIyHapOAHONH HOMCHKIIATYPE U OTPaXKaTh COCTAB ITHX (hopmupoBaHun Kpyrosopa u KoHCTICKTa
: COCAMHEHHMIT C TIOMOIIBIO XMMHUYECKHX (hopMyI. (YHKIMOHAIBHOW TI'PaMOTHOCTH 4eJIOBEKa
OpraHuvec | u TCOpHA CTPOCHUA OPraHUYICCKUX » OTpakaTh XUMHUYECKHUE IPOLECCHI C OMOIIBIO ypaBHEHUIT JUIS PEILICHHUS TPAaKTHYECKUX 3a/1ay;
= o XUMHYECKUX PEaKIUi. I3 2 — BiageHHE OCHOBOIOJIATAMOLIHMHU
Kon COCAMHCHIN XUMHYECKUMH  TOHSTHAMH,  TCOPHSAMH,
XUMHH U | CaMmocTosiTe/IbHAsI padoTa 00y4arommxcs 2 3aKOHAMH 1 3aKOHOMEDHOCTSIMH; YBEPEHHOE
TEOpHs HOJILSOB&HPIeuXPIMPI‘IECKOﬁ TEPMUHOJIOTHEH -
U CHMBOJIMKON; coobmieHne
CTPOCHUA L. XI/IMI/I‘ICCKI/IGU (bOpMYJ'II)I 1 MOACN MOJICKY T 2 M3 3 — BiajeHue OCHOBHBIMH METOIAaMH
OpraHuyec B OpraHn4cCKOM XHUMHH. HAay4HOTO [IO3HAHUs, WCIONB3YEMbIMA B
XUMHH: HaOI0JICHUEM, OIHCaHHEM,
KHX M3MEPEHHEM,  JKCIIEPUMEHTOM;  YMEHHE
COEJINHEH 0o0pabaTbBaTh,  OOBICHATH  PE3YIbTATHI
o HIPOBE/ICHHBIX OIBITOB U JeJaTh BBIBOIBI;
un. FOTOBHOCTb U

CMOCOGHOCTD  PUMEHSITh
METOIBl  IO3HAHWS  NpPH  PCLICHHH
HPaKTHYECKUX 3a/1ad;

I3 6 — chopMHUPOBAaHHOCTH COOCTBEHHOI
[O3MLMKM IO OTHOIICHHIO K XHMHUYECKOH
uHOpMALMK, TOMy4aeMOi M3  pasHBIX
HCTOYHHUKOB.
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1.Ankanebl

2.ANKeHEbI

3.JIMeHbI U KaydyyKu

4. ATKAHBI

5.1IpupoiHbIE HCTOYHHMKHU YTIJIEBOJAOPOIOB

CamocTrosiTesibHas padoTa 00y4alOIIMXCH

1. Pemenue 3ana4y 1o teMe «Yr1€BOJOPOIbI
U UX IPUPOJHBIC UCTOUHUKU»

NN DN

* Mcnions30Bath B y4eOHOH U IpohecCHOHAIBHON
JEATEILHOCTH XMMHYECKHE TEPMHUHBI U CHMBOJIHKY.

» Ha3piBaTh M3ydeHHbIE BEILECTBA 110 TPUBHAILHON MIIH
MEKAYHAapOIHOH HOMEHKIATYpe U OTPaKaTh COCTAB ITUX
COCAMHEHHMIT C TIOMOIIBIO XMMHUYECKHX (hopMyI.

* OTpakaTh XMMHYECKHUE TIPOLIECCHI C TOMOIIBIO YPaBHEHUH
XMMHYECKHX PEaKIUi.

XapakTepu3oBaTh COCTaB, CTPOEHHE, CBOKWCTBA, TOTy4EeHHUE U
HPUMEHEHHE BOXXHEHIINX KJIACCOB YIIIEBOJOPOIOB (AJIKAaHOB,
LUKJI0AJIKAaHOB, aJKEHOB, aJIKHHOB, aDEHOB) U X HauboIee
3HAYMMBIX B HAPOJHOXO03AHCTBEHHOM IUIaHE NPEACTaBUTENEH.
* YcTaHaBIMBATh 3aBUCUMOCTb CBOMCTB XUMUUYECKUX BELIECTB
OT CTPOCHHS AaTOMOB 00Pa3YIONINX X XUMHIECKHX
3JIEMEHTOB.

* XapakTepu30BaTh BayKHEHILINE TUIIBI XMMHYECKUX CBA3EH U
OTHOCHUTEIBHOCTb 3TOM TUIIOJIOTHH.

* OOBACHATD 3aBHCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa U
CTPOEHHMS KPUCTAJUTMYECKUX PELIETOK.

* GOpMyIHPOBATH OCHOBHBIE MOJIOKEHUS TEOPUH
3JIEKTPOIUTHYECKOH AUCCOLMALIUN 1 XapaKTePU30BaTh B
CBETE 3TOH TEOpHH CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COETUHEHUI.

* GOpMyIUPOBATH OCHOBHBIE MOJIOKEHUS TEOPUH
XMMHYECKOI0 CTPOEHHs OPraHUYECKHX COCAUHEHUH U
XapaKTepU30BaTh B CBETE ITOI TEOPUH CBOMCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKHUX COETUHEHUI.

I3 1chopmMupoBaHHOCTH NpEACTaBICHUII O
MECTe XHMHH B COBPEMCHHOH Hay4HOI
KapTHHE MHpA; MOHMMaHHE PONU XHMHU B
hopmupoBanumn Kpyrosopa u
(YHKIMOHAIBHOW TPAaMOTHOCTH YeJOBEKa
JUTS PEIICHUs IPAKTHYECKUX 3a71a4;

I3 2 - BaageHre OCHOBOIOJIATAIOIIUMU
XAMHAYECKUMU  TOHATUSMH,  TCOPHSMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAHUE XUMHUYECKON TEPMUHOJIOTUEH
M CHMBOJIMKOM;

I3 3 — BnaxeHHe OCHOBHBIMH METOJAMH
HAy4YHOTO IIO3HAHHMS, HCIOIb3YEeMbIMU B

XUMUH: HaOII0ICHIEM, OIIHCAHHEM,
U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
0o0pabaTbBaTh,  OOBICHATH  PE3YIbTATHI

[IPOBE/ICHHBIX OIBITOB U JeTaTh BBIBOIBI,
FOTOBHOCTb ¥ CIOCOGHOCTb  IPHUMEHSThH
METOIBl  IO3HAHWS  NpPH  PCLICHHH
[PaKTUYECKUX 33/1ad;

I3 6 — chopMHPOBAaHHOCTH COOCTBEHHOI
[O3MLMK IO OTHOIICHHIO K XHMHUYECKOH
nHbOpMALMK, TOMY4aeMOH M3  pasHBIX
MCTOYHHUKOB.

YcTHBIH onpoc

IIposepka
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YcTHBI onpoc

YcTHbli onpoc

pemeHue 3aaa4
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1.Cruprsl

2.®enon

3.KapOoHOBBIE KUCTOTHI

4.CnoxxHble 3(pUPBI U KUPHI

5.YrneBoanl

CamocrosiTesibHas padoTa 00y4aOIIMXCH

1. Pemienue 3agay mo teMme
«Kucnopoaconepkaiiyue opraHu4ecKue
COEIUHEHUS »

NN N[NNI N

* Mcnons30Bath B y4eOHOH U IpohecCHOHAIBHON
JEATENBHOCTH XMMHYECKHE TEPMHUHBI U CHMBOJIHKY.

» Ha3pIiBaTh M3y4eHHbIC BEILECTBA 10 TPUBHAIBHON HITH
MEXTyHapOAHONH HOMCHKIIATYPE U OTPAXKaTh COCTAB ITHUX
COCIIMHCHHH C MTOMOLIBI0 XUMUYECKUX (HOpMYII.

» OTpaxkaTb XUMHUYECKUE TIPOLIECCHI C MOMOLIBIO YPaBHEHUIT
XUMHYECKHAX PEAKITHIA.

* B aHANOrMYHOM KITIOYE XapaKTepH30BaTh BaXKHEHIINX
NpeCcTaBUTENCH IPYTHX KIACCOB OPTaHMYECKHX COCANHCHUI:
METaHOJ M TAHOJ, CIIOXKHBIE DHPBL, JKUPBI, MbLIA,
anbaeruabl (GOopMaIbACTH U alleTANIbICTH), KETOHBI
(aeToH), KapOOHOBBIE KUCIOTHI (YKCYCHAsI KHCIJIOTA, IS
€CTECTBEHHO-HAYYIHOTO TPOQUITS PEICTABUATENCH IPYTHX
KJIACCOB KHCJIOT), MOHOCaXapu/pl (TJII0K03a), JUcaXapuibl
(caxapos3a), monucaxapuabl (Kpaxmai U LeJUTI0N03a), aHHINH,
AMHHOKHCIIOTHI, OEJIKH, HCKYCCTBEHHBIC H CHHTCTHYECCKIE
BOJIOKHA, KAYIYKH, TIACTMACCHL.

I3 1chopmMupoBaHHOCTH NpEACTaBICHUII O
MECTe XHMHH B COBPEMCHHOH Hay4HOI
KapTHHE MHpA; MOHMMaHHE PONM XHMHU B
hopmupoBanumn Kpyrosopa u
(YHKIMOHAIBHONW TPAaMOTHOCTH 4YeJOBEKa
JUTS PEILICHUS TIPAKTHYECKUX 3a71a4;

I3 2 — BaageHne OCHOBOIOJIATAIOIIMMU
XAMHAYECKAUMU  TOHATHSMH,  TCOPHSMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAaHUE XUMHUYECKON TEPMUHOJIOTHEH
M CHMBOJIMKOM;

I3 3 — BnaxeHHe OCHOBHBIMH METOJAMH
HAY4YHOTO IIO3HAHMS, HCIOIb3YEeMbIMU B

XUMUH: HaOIIoICHIEM, OIIICAHHEM,
U3MEPEHUEM,  OKCIIEPHUMEHTOM;  yMEHHE
0o0pabaTbBaTh,  OOBIACHATH  PE3YIHTATHI

[IPOBE/ICHHBIX OIBITOB U JETaTh BBIBOIBI,
FOTOBHOCTb ¥ CIOCOGHOCTb  IPUMEHSThH
METOIBl  IO3HAHWS  NpPH  PCLICHHH
[PaKTUYECKUX 33/1ad;

I3 6 — chopMHUPOBAaHHOCTE COOCTBEHHOI
[O3MLMKM IO OTHOIICHHIO K XHMHYECKOH
nHbOpPMALMK, TOMy4aeMOH M3  pasHBIX
HCTOYHHUKOB.

IIpoBepxa
KOHCIIEKTa

YcTHbI onpoc

YcTHbli onpoc

TectupoBanue

YcTHbli onpoc

peeHue 3aaa4d
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Conep:kanue y4eOHOro MaTepuasa
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1. MHoroo6pasue XKHBOTO MUpA.

O3HakoMJIeHHE C OHOJNOTMYECKUMH CHCTEMaMH pa3HOTO
YPOBHS: KJICTKOH, OPraHW3MOM, IOMYJIAIMEeH, SKOCHCTEMOIA,
6uocdepoii. Ompenenenne pomu 6uonoruu B HOpMUPOBAHUH
COBPEMCHHOH eCTECTBEHHO-HAYyYHOH KapTHHBI Mupa H
HPAKTUYCCKON JEATEIbHOCTH JIOZICH.

OOyueHue COONIONCHUIO MpPaBWJI IOBEACHUS B IIPUPOJE,
OepeKHOMY OTHONIGHHIO K OHOJIOTHYECKHIM OOBEeKTaM
(pacTeHMSIM M KUBOTHBIM U UX COOOLIECTBAM) M MX OXpaHE

I13 1 copMupoOBaHHOCTE NPEACTABICHHI O
pOJIM ¥ MecTe OHOJIOTUH B COBPEMEHHOM
HAay4YHOU KapTHHE MUPA; TIOHIMaHHEe POIIH
Ouonoruu B pOpMHUPOBAHUU KPYro3opa u
(DYHKIMOHAIBHOW TPaMOTHOCTH JUIS
pelIeHNsT MPaKTHYCCKHX 3a71ad;

ITY 2 chopMupoBaHHOCTH COOCTBEHHOM
TO3MIIUH 110 OTHOIICHHIO K OMOJIOTHYECKOi
nHbOpManHy, TOTyJ4aeMO’ U3 pa3HbIX
HCTOYHHKOB, IT00ATBHBIM YKOJIOTHIECKUM
poOJIeMaM M IyTSM HX _PEIICHHSI.

VYcrHsblii onpoc

3.2

Ymenue TIPOBOAUTL CPABHEHUEC XUMUYIECKON OpraHu3anyu
JKUBBIX M HOKUBBIX 00BEKTOB.

I3 1chopMupoBaHHOCTH IPEICTABICHUN O
PO U MecTe OHOJIOTHU B COBPEMEHHOIT

VYuenne o Couepma}me y‘lCﬁHOFO MaTepHaJia 14 Ilonyyenne mpencraBieHHs O POJIM OPraHMYECKHX U | HAYYHOW KapTHHE MUPa; IOHUMaHHE POJIH
KIIETKE 1 XuMuueckas OpraHM3aIMs KIETKHI 2 HEOPraHNYECKUX BEILECTB B KIETKE Guonornu B GOpPMHUPOBAHUU KPYro3opa u TTuchMEeHHbIH
: V3ydeHne CTpOGHHMsI KIETOK OYKapHOT, CTpOCHHMS M | (DYHKIHMOHAIBHOW TIPAaMOTHOCTH UL ompoc
MHOroo0pasusi KJICTOK PAacTCHHWH M >KMBOTHBIX C MOMOIIBIO | PElICHUs NPAaKTHYECKUX 3ajad; TecTHpOBAHHE
2. KpaTKaﬂ MCTOpHS M3YyICHUA KJICTKH 2 MUKPOIPEIapaToB. I3 2 BaseHne OCHOBOIOJIATAIOLIIMA _
3. BeJ'IKI/I, YIria€BOAbl, JIMIIAABI W HX 2 HaGmionenre  KIETOK  pacTeHHii W KHBOTHBIX  [OJ | MOHSTHSAMH U MPEICTABICHUSIMH O )KHBON InceMeHHbIH
K K MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENaparax, X OMHCaHHE. HPUPOJIE, €€ YPOBHEBOIT OpraHU3aliy U onpoc
POJIb B KICTKE IlpuroToBieHNe X OMMCAaHWE MHKPONPENAPATOB KICTOK | SBOJIOLMH; YBEPEHHOE ITOJIb30BAHHUE _
4. HYKJ'IGI/IHOBI)IG KHUCJIOTBI U MX POJib B 2 pacTeHui. GHONOTMYECKO TEPMUHONOTUEH 1 Yeruprii onpoc
CpaBHEHHE CTPOCHMS KJIETOK pAacTeHHH M JKMBOTHBIX IO | CHMBOJIHMKOHN;
KJIICTKE. TOTOBBIM MUKPOIIpenapaTam I3 3 BraseHne OCHOBHBIMH METOJAMI _
5. CTpOCHI/Ie u (byHKI-H’H/I KJIETKHU. VMeHHE CTPOUTH CXEMbl OSHEPreTHYECKOro OOMeHa M | HaydyHOrO MO3HAHHUS, HCTOIb3YEMBIMH MPH HucemenHbii
6uocuHTe3a Oenka. OMOJIOrMYECKUX HCCIIEJOBAHUAX JKUBBIX OIpoc
6, KJICTO‘IHaSI TeOpI/ISI CTpOGHI/ISI Iomy4enne mpeacTaBieHUS O MPOCTPAHCTBEHHOH CTPYKType | OOBEKTOB M DKOCHCTEM: OIUCAHUEM, Yeruslii orpoc
6enka, monexyn JJHK u PHK H3MEepeHUEeM, IPOBEACHUEM HaOIIOJCHHIA;
OpPraHn3MoB O3HaKOMJICHHE C KJIETOYHON TEOpHEi CTPOCHUs OPTaHU3MOB. BBISIBJICHHE U OLICHKA aHTPOHOT€HHBIX
7. BI/IPYCBI Kak HEKJIeTOYHAasd (bopMa 2 VYMeHHe CaMOCTOSTENBHO MCKATh JOKA3aTelbCTBAa TOTO, YTO | M3MCHEHHMIl B IPHPOJC; VYcTHsIi onpoc
KJIETKa — OJIEMCHTapHas >kuBas cucrema u ocHoBHas | ITY lcdopmupoBanHOCTE ymeHui
JKHU3HHU. CTPYKTYypHO-(pyHKI[MOHANbHAs ~ CAMHHMIA  BCEX  JKMBBIX | OOBSCHSATH PE3yJIbTaThl OMOIOIMUECKHUX
Hp AKTHYECKHE 3aHSITUS 2 OpraHU3MOB. 9KCIIEPHUMEHTOB, PEIIATh HIEMCHTAPHBIC Oruér o
OHOIOrHYecKue 3a1auH; MPaKTUYECKON
1. Pemenue 3anau no teme: «HykienHossle | 2 paGore
KHUCJIOTBI»
JIaGopaTopHble paGoThbl 6 J?;G“:;a‘;gp%m
1. HaOmroneHwe KIETOK pacTeHUH U 2 paboTam
JKUBOTHBIX TOA MHUKPOCKOIIOM Ha T'OTOBBIX
MHUKpOIIpe€riaparax, HX ONHCaHHue.
2.Ilpurorosnenue u onucaHue | 2
MHKPOIIPpEIapaToB KJIECTOK paCTeHI/II\/'I.
3CpaBHEHUE CTPOEHUS KJIETOK pacTeHuil um | 2
JKMBOTHBIX IO TOTOBBIM MUKPOIIpCIIapaTam.
14 OBnajicHHe 3HAHUAMH O Pa3sMHOXEHHM Kak o BaxHeifmmem | II3 8 BianeHHne OCHOBOIOIArarOIMMU
CBOWCTBE KHUBBIX OPTaHU3MOB. HOHATHAMH U TPE/ICTABICHUSAMH O KUBOI
3.3 OpFaHH Co;[epplcamfle yqeﬁﬂoro MarTepuajaa 10 YMeHHE CaMOCTOSATENbHO HAXOAUTh OTIMYMS MHTO3a OT | HPHPOJE, ¢ yPOBHEBOU OPraHU3AMU U
3M. 2 Meiio3a, oOmpenenss OSBONIONMOHHYIO pOJNb 3THX BHAOB | 3BOJIOLHH; yBEPEHHOE MOJIb30BAHHE TTuCHEMeHHBII

1.Pa3MHOX€EHNE OPraHu3MOB.




PasMHOXKEH JICJICHHS KIICTKH. 61/10J10r1/1qecu1<0171 TEPMHHOJIOTHEH H KOHTPOJIb
2 Muto3 O3HaKkOMJIEHHE C OCHOBHBIMH CTAJMsMH OHTOTCHE3a HAa | CHMBOJIHMKOHN; VerHBI# onpoc
i(§ n . -
= HpHUMepe PasBUTHS MO3BOHOYHBIX XKHBOTHBIX. I13 9 BrasieHHe OCHOBHBIMH METOIAMH T
UHAUBUAYA 3.Meiios. 2 YMeHHE XapaKTepH30BaTh CTaAWH MOCTAIMOPHOHAIBHOTO | HAyYHOTO HO3HAHUS, HCIIOIb3yEeMBIMH IIPU CCTHpOBAHNE
JTEHOE 4. 9M6pI/I OHAIIBHOE PA3BHUTHE OPraHU3MA. 2 PasBUTHS ~ Ha  TPHUMEPE  He/IOBEKA. O3HakoMJIeHHE C | OMOJOrMYEecKHX I/ICCJ‘IC,Z.lOBaHI/IiIX KHUBBIX YcTHbIi ompoc
HPUYMHAMU HAapYIICHUH B PA3BUTHH OPraHU3MOB. 0OBEKTOB M SKOCHCTEM: OIMCAHUEM,
pasBUTHE 5,HOCT3M6pI/IOHaJILHOC pa3BUTHE. 2 Pa3BuTHE yMEHHs NPaBUIbHO (POPMUPOBATH JOKA3ATENBHYIO | M3MEPEHHEM, IPOBEJCHHEM HAOIIOICHHIL; Hoarorosuts
OPraHm3Mo [ 6 6 4 ©a3y 3BOJIIOLMOHHOIO Pa3BUTHS JKHUBOTHOTO MHPA BBIABJICHHE U OLIEHKA aHTPOTOTE€HHBIX coobuuennst
B AMOCTOATE/IbHAsA paooTa 00y4aroIIUuXCH BrisiBrieHMe ¥ ONMMCaHME MPU3HAKOB CXOJCTBA 3apOAbIUIEH | M3MEHEHHH B MPUPOIE;
1. 9M6pI/IOHaJ'II)Haﬂ JUBEPTeHINS IPU3HAKOB 2 YernoBeKa M JPYIuX MO3BOHOYHBIX KaK JoKasaTenbcTBa uMX | IIV 10 C(bopMI/IpOBaHHogTL YMEHHH cooOmmenue
9BOJIIOLIMOHHOTO POJICTBA. OOBSICHATH PE3y/IbTAThl OMONIOTHYECKUX
2 PazBuTHE OpraHM3MOB M OKPYXKaoIas 2 INonmydyeHne mnpencTaBICHUS O TIOCIHCACTBHAX BIMAHUA | 9KCHEPHMEHTOB, PEIIATh JJIEMEHTAPHbIC coollueHne
QIIKOTOJIsI, HUKOTHHA, HapKOTHYECKUX BEIIECTB, 3arPSA3HCHUS | OMOJIOTHYECKHE 3a/a4u;
cpcaa Cpelbl Ha pa3BUTUE U PEIIPOSYKTUBHOE 30POBbE YEIOBEKa
3.4 26 O3HaKkOMJICHHE C HACICACTBEHHOW u HeHacienctseHHol | I13 7 chopMUpOBaHHOCTH IPEICTABICHUI O
U3MCHYMBOCTBIO U €€ OMOJIOTHYECKOH pPONbIO B 3BOJIOLMU | POJIU U MecTe OMONOTHU B COBPEMEHHON
OcHOBBI Couepma}me y‘lCﬁHOFO MaTepHaJia 16 JKMBOTO MHDA. Hay4YHOU KapTHHE MUPA; TIOHUMaHHE POJIH
reHeTHKHU 1 OCHOBBI SHHUSL O 2 TNonydyeHne NpeACTaBICHUS O CBS3M TCHETHKM M MECAMLHHBL | OHOIOrHH B POPMHUPOBAHUU KPYro3opa u TecTupoanue
: yd O3HAaKOMJICHHE C HACJICICTBCHHBIMU OOJNE3HSIMHU YEI0BEKa, X | (DYHKLMOHAILHONW TPaMOTHOCTH UL
U HACJICACTBEHHOCTHU U U3MEHUYNUBOCTHU OPUYMHAMH U TIPO(QUIAKTHKOM. peLIeHns] IPaKTHYECKUX 3a7ad;
o VI3ydeHne BIMSIHHS QIKOTOAM3Ma, HapKoMaHWH, KypeHus Ha | ITY 10 chopMupoBaHHOCTH yMEHHUIA Pemenne
CCJICKIINH
1 2. Hep BbIii 3akoH I'. Mennens. 2 HACJICACTBEHHOCTh HA BHCOMATepUae. OOBSICHATH PE3yJIBTATH OHOIOTHICCKUX FCHETHYCCKIX
3. BTOpOI/I 3axkoH I'. Mennensa 2 AHamm3  ()CHOTHNMYECKOH  M3MEHYMBOCTH.  BBIABIECHHE | IKCHEPHMEHTOB, PEIIATh JJIEMEHTAPHbIC 3ana4
< MYTarecHOB B OKPYXAlOIICH CpPeae W KOCBEHHAs OLCHKA | OMOJIOrHYECKHE 3a/a4u; Perenue
4. TpeTHH 3aKkoH I'. Mennens. 2 BO3MOJKHOTO HX BITHSIHHS Ha OPraHU3M FeHETHYCCKUX
5. XpOMOCOMHaSI TCOpHUs 2 [Monyyenune npeacTapaeHus O TEHETHKE KaK O TEOPETUYECKOM 3aau
HACJIE/ICTBEHHOCTH Pamrmits aorann.
Pa3BuTHE METaNPEAMETHBIX YMCHHII B IPOLIECCE HAXOXKACHHS
6. T'edeTuka noJa. Hacnenosanue 2 Ha KapTe LEHTPOB MHOrooOpasus M  INPOUCXOMKJCHUS Pemenue
KyJIBTYPHBIX PACTCHHUHI U JOMAIIHUX )KHBOTHBIX, OTKPHITHIX H. TeHETHYECKUX
IPHU3HAKOB, CICIIJICHHBIX C ITOJIOM V1. BaBMJIOBEIM. 3a1a4
7. 3aKOHOMepHOCTI/I U3MEHYUBOCTH. 2 VI3ydeHne MeTO0B rHOPHAM3ALMH M HCKYCCTBEHHOTO OTOOpA. Pemenne
VMenue paz0HpaThCs B OTHYCCKHX A4CIEKTaX HEKOTOPBIX TeHETHYECKUX
p p P
JOCTIKCHUH B OHOTEXHOJOTMU: KIOHHPOBAHUM JKUBOTHBIX M 3aj1ay
8 OCHOBBI CeeKIIUU paCTeHI/Iﬁ 2 npo0biieMax KIOHHPOBAHUS YeJIOBEKa. YcTHsIi onpoc
> O3HAaKOMJICHHE C OCHOBHBIMH JOCTH)KCHHSIMH COBPEMCHHOM ITposepka
JKUBOTHBIX 1 MUKPOOPTaHU3MOB. CeICKIUN KyNbTYPHBIX PACTCHHH, TOMAIIHHUX >KABOTHBIX U KOHCIICKTa
MHKPOOPTaHU3MOB. VYerHsli onpoc
IpakTHyecKue 3aHATHS 4 Orugro
= TIPaKTHIECKOMN
1. CocraBieHue NPOCTEUIINX CXEM U 2 patore

pellieHne TreHeTUYeCKHX 3a/1a4y Ha
MOHOTHOPHUIHOE CKPEIIUBAHHE.

2. CocraBieHne NpoCTENIINX CXEM U
pelIeHne TeHeTHYECKUX 3a/1a4
Ha TUTHOPUIHOE CKpEIIUBaHUE.

JlaboparopHblie padoThI

[

1.AHanu3 (heHOTHIMHYECKON H3MEHIUBOCTH.

Or4er no




CamocTosiTesibHasi padoTa 00y4YarommXxcst

1.T'eHoTn  Kak  ILIEJIOCTHAsg  CHCTEMA.
BzauMopelicTBue TeHOB

VYuenne H. W. BaBuioBa o0 ueHTpax
MHOT000pa3us U TMPOUCXOKICHUS
KYJIbTYPHBIX PacTEHUH.

11abopaTOpHOH
pabote

IToxroroska
CO00MIIeHHA

IloaroroBka
CO00IIeHHA

3.5
IIpoucxo
JKIeHue M
pa3BuTHe
JKH3HHM HA
3emJie.
IBOJIOIH
OHHOe
yueHHe

18

Conep:kanue y4eOHOro MaTepuasa

10

I. [Ipoucxoxaenue W  HavajabHble | 2
STanbl Pa3BUTHUS )KU3HU Ha 3eMIie.

2. Hcropusi pa3BuTUS HBOJIOLMOHHBIX | 2
UIEH.

3. OpomtonmonHoe yuenue Y. JlapruHa 2
4. MuUKpOIBOTIOLHSL. 2
5. Maxpo3BOITIOLHSL. 2
JlabopaTopHbie paboThl 4
1. AHanmM3 M OLUEHKa Pa3IMYHbIX 2

TUNOTE3 MPOUCXOXKIACHUS KU3HU.

2.Ilpucniocobnenre OpraHU3MOB K Pa3HBIM
cpenam  oOuTaHus  (BOJHOW, Ha3eMHO-
BO3JIYIIHOM, MOYBEHHOIN).

CamocTosiTesibHasi padoTa 00yYaromMXxcst

=

1.Mctopus npeAcTaBieHU O pa3BUTHI
YKU3HM Ha 3eMie

2. EcTecTBEHHO-Hay4YHbIE IPEANOCHUIKI
teopun Y.J/lapBuHa

AHamnM3 ¥ OLCHKA pA3IMYHBIX THUIIOTE3 IPOUCXOXKICHHS
HKU3HU.

IMonmyyenne mpexacraBieHHs 00  YCIOKHCHUH
OpraHM3MOB Ha 3eMJIC B IPOLIECCE IBOIOLHH.
YMeHHe IKCIepPUMEHTAIBHBIM ITyTEM BBISBIATH alaTHBHBIC
0COOCHHOCTH OpPraHM3MOB, HX OTHOCHUTEJBHBIH XapakTep.
O3HAaKOMJICHHE C HEKOTOPBIMH IIPEICTABUTCISIMU PE- KUX U
HCYE3A0IINX BHIOB PACTCHUIT 1 )KUBOTHBIX.

JKUBBIX

IlpoBeneHue  ommcaHus  ocoOeld  OZHOTO  BHAA IO
MOpP(hOIOrHIeCKOMY KPHTEPHUIO npu BBIIOJTHEHUH
1a60paToOpHOH paboTEL BeisBrienue gepT

HPHCTIOCOOICHHOCTH OPTaHM3MOB K Pa3HBIM CpeJiaM OOUTaHUs
(BOIHOM, HA3eMHO- BO3IYIIHOM, IOUBCHHON)

W3ydenne Hacienus 4enoBeuecTBa Ha MPUMEPE 3HAKOMCTBA C
ucropueit passutus 3BoonnoHHbIX uaei K. Jlunnes, XK. b.
Jlamapka Y. JlapBuna. OreHHBaHHE DPONU 3BOTIOLHOHHOTO
ydeHHS B (OPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpa.

PazBuTHE COCOOHOCTH SICHO M TOYHO H3IaraTb CBOU MBICIH,
JIOTHYECKH 000CHOBEIBATH CBOIO  TOUYKY  3pCHHI,
BOCIIPUHUMATh M aHAIU3MPOBaTh MHEHHUs COOECETHUKOB,
IIpU3HABas IIPABO IPYTOro YeI0oBeKa Ha HHOC MHCHHUE
Os3HakoMIJIeHHE ¢ KOHIIEMIHEeH BUa, ee KPUTEPHAMHU, I0I00p
HOPUMEPOB TOIO, 4TO MOMYJIALHs — CTPYKTypHas eJHHHIA
BHIa U DBOJIIOLUN.

O3HaKOMJIEHHE C ABIKYIIMMHCS CHJIAMH DBOIIONHU U €e
JI0Ka3aTeNbCTBAMH.

VYcBoeHne  TOro, 9YTO  OCHOBHBIMH  HAIpaBICHUSIMU
9BOJIONMOHHOTO  IIPOrpecca  SBIIIOTCS ~ OMOIOTHYECKHI
nporpecc M OHOJOrMYEcKMil perpecc. YMeHHE OTCTaUBaTh
MHEHHE, O COXPAHEHHU OHOIOTHYECKOTO0 MHOT000pa3us Kak
OCHOBE YCTOMYMBOCTH OHOChEpbl H IIPOrPECCHBHOIO €€
pa3BUTHs. Y MEHHUE BbISABIATH IPUYHHBI BEIMUPAHUsI BUIIOB.

I3 7chopmMupoBaHHOCTH IPEICTABICHUN O
pOJM ¥ MecTe OHOJIOTUH B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA; IOHUMaHHE POJIH
Ouonoruu B pOpMHUPOBAHUU KPYro3opa u
(YHKIMOHAIBHON TPaMOTHOCTH IS
pelieHnsl PaKTHYeCKUX 3a7ad;

113 8 BnazeHre OCHOBOIOIATAOIIUMU
MOHATHSAMH U IIPEICTAaBICHUSIMH O )KHBOU
MIPUPOJIE, €€ YPOBHEBON OPraHU3aMU U
9BOJIIOLIUH; YBEPEHHOE IIOJIb30BaHHE
OHMOIOrHYecKOd TEPMHHOJIOTUEH U
CHMBOJIUKO;

113 9 BnaseHIe OCHOBHBIMU METOAAMU
HAy4YHOTO HO3HAHUS, HCIIOIb3yeMBbIMH TIPH
OMOJIOrHYECKUX HCCIIEJOBAHUSAX JKUBBIX
00BEKTOB H DKOCHCTEM: OIIUCAHUEM,
H3MEepeHUEM, IPOBEACHUEM HaOIIOJCHHIA;
BBISIBJIEHHE U OLIEHKA aHTPOIOTEHHBIX
U3MEHEHHUI! B IPUPOJE;

ITY 10chopmMupOBaHHOCTH YMEHHI
OOBSICHATH PE3yJIbTAThl OMOIOTHIECKUX
9KCIICPHMEHTOB, PEeIIaTh YJIeMEHTapHBIC
OHOIOrHYecKue 3a1auH;\

VYcrHsblii onpoc

VYcrHslii onpoc

ITucemennbIit
oIpoc

YcrHslii onpoc

YcrHblit onpoc

Ortuer o
naboparopHoi
pabote

Ortuer o
11abopaTOpHOH
pabote

ITonroroska
co00IIeHn

3.6
IIpoucxo
JKAeHHe
yeJioBeKa

Conep:kanue y4eOHOTro MaTepuasa

E ™S

1. AHTpOIIOTeHE3.

2. 'unoTte3bl 0 MPOUCXOKICHUHU YETTOBEKA.

Ananus u OLCHKa Ppa3jInYHBbIX THUIIOTE3 O MPOUCXOKICHUUN
YCIIOBCKA.

PazBurtne YMEHHA  CTPOUTBH  JOKa3aTCJIbHYIO 6a3y 1o
CpaBHHTCJ’ILHOﬁ XapaKTEpUCTUKE 4YEJIOBEKa U IPUMATOB,
JOKa3bIBast UX POACTBO.

BrlisiBieHHE 9TANOB 3BOIIOLUH YEIOBEKA.

VYMeHue 10Ka3bIBaTh PaBCHCTBO YCIOBEUCCKUX pac Ha
OCHOBaHHMM HX PpOACTBA MW C€AWHCTBA IIPOUCXOKICHUA.
PazBurtne TOJIEPAHTHOCTH, KPUTUKA

pacu3ma BO BCEX €r0 NPOSABICHUAX.

113 8 BnazeHre OCHOBOIOIATAIOIIUMU
MOHATHSAMH U MIPECTaBICHUSIMH O KHBOU
MIPUPOJIE, €€ YPOBHEBON OPraHU3alMU U
9BOJIIOLUH; YBEPEHHOE IIOJIb30BaHNE
OHMOIOrHYecKO! TEpPMHHOJIOTUEH U
CHMBOJIUKOI;

ITY 11chopmupoBaHHOCTH

COOCTBEHHOH MO3UIMK IO OTHONICHHIO K
Ouonornyeckoil MHGOPMALMK, TOTydacMOn
U3  PasHBIX HCTOYHHKOB, TJIOOAIBHBIM

YcrHblii onpoc

ITucemMeHHbIH
orpoc




CamocrosiTesibHas padoTa 00y4aOIIMXCS

1.Cragny 3BOJIIOIMA YeI0OBEKA

2. CoBpeMEHHBIN ATall SBOJIIOIMU YEIOBEKA

OKOJIOTHYCCKUM npoGneMaM n IIyTsM HuX
peleHus.

IToaroroBka
COOOLICHHUH,
COCTaBJICHUE
TaOIHI]

3.7
OcHOBBI
IKOJIOTHH

Conep:kanue y4eOHOro MaTepuasa

1. DKoJorus — Hayka o
B3aMMOOTHOUICHUSIX OPTaHU3MOB MEXKIY
cO00i1 1 OKpYXKAOIICH Cpeioil.

2. DKOJIOTUYECKUE CUCTEMBI 2
3. W cKyCCTBEHHBIE SKOCHUCTEMBI. 2
4. Ilenu nutanus. 2
5. DKOJOTHYECKHE (bakTopwl, ux | 2

3HAYCHUC B ) KU3HU OPTaHU3MOB.

6. Buocdepa — rnobanpHas | 2
HKOCHCTEMA.

7. buocdepa u genosex. 2
8. [Ipupogneie  pecypchl U ux | 2
HUCITIOJIB30BaHUC

CamocrosiTesibHas padoTa 00y4aOIINXCH

1.0co60 oxpansiembie Tepputopun Poccun

[

2 NcuepniaeMble pecypcesl

I/Isy!le}me OKOJIOTHYCCKHUX q)aKTOpOB U HUX BJIHWAHHUA Ha

OpraHHU3MBI.
3HAaKOMCTBO C SKOJIOTMYECKUMH CHCTEMaMM, UX BHIOBOH U
NIPOCTPAHCTBEHHOH  CTPYKTypaMH. YMEHHE  OOBSCHITH

HPHUYUHBI YCTOWYHBOCTH M CMEHBI 9KOCHCTEM.

O3HAaKOMJICHHE C MEXBHAOBBIMH B3aUMOOTHOLICHUAMH B
JKOCHCTEME: KOHKYpEHIHEH, CHMOMO30M, XHUITHUYCCTBOM,
Hapa3suTU3MOM.

YMeHHEe CTPOHMTH SPYCHOCTh PAaCTHUTEIBHOTO COOOIIECTBa,
MUIIEBBIC MU U CeTH B OHOLEHO3e, a TAKKe IKOIOTHIECKHE
MHUPaMHBL.

3HaHME  OTIIMYMTEIBHBIX  TPHU3HAKOB  MCKYCCTBEHHBIX
COOOIIECTB — arpO’KOCUCTEMEI H yPOOIKOCHCTEMBL
OmycaHne aHTPONOTCHHBIX M3MEHEHHH B ECTECTBEHHBIX
HPHUPOAHBIX JIaHmA(TaX CBOCH MECTHOCTH.

CpaBHUTENIBHOE ~ ONHCAaHHE OJHOM W3  €CTECTBEHHBIX
HPUPOAHBIX CUCTEM (HampuMep, Jeca) W KakoW-HHOynIb
arpo3KOCUCTEMBI (HAIPHMEp, MIICHHYHOTO MOJIA).
CocraBieHHe CXEM MEpefady BEIIECTB M YHCPIHUH MO LEISIM
MUTaHKUA B IPUPOJHOI 3KOCUCTEME U arpoLeHO3e
Osnakomienue ¢ ydeHueMm B. U. Bepuanckoro o Gumoctepe
KaK 0 I1I00anbHOI SKOCHCTEME.

Hannume npencraBlieHHst 0 cxeMe 3KOCHCTEMBI Ha IpUMepe
Guochepsl, KPyroBopoTe BEIIECTB M MPEBPAIICHHN SHEPTHU B
6uocdepe.

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

Haxosxnenue cBs3u u3MeHeHHs B Ouocdepe ¢ MOCIeACTBUIMU
JCSATEIPHOCTH 4EJIOBEKAa B OKpYXKalolled cpene. YMeHHe
ONpPE/EIATh BO3JCHCTBHE MPOM3BOJICTBEHHON JEATEIBHOCTH
Ha OKpPYXalONyl0 cpegy B o0macTd cBoedl Oymymei
npodeccu.

O3HakoMIIeHHE c r100aIbHBIMH 9KOJIOTMYECKHMHU
npobIeMaMu U yMEHHE ONPEICIISTh IyTH UX PEIICHNUSL.

Onucanue u NPaKTHYECKOE CO3daHUEC HCKyCCTBeHHOI;'I
OKOCHUCTEMBI (HpeCHOBOI{HOFO aKBapHyMa). Pemienne
OKOJIOTUYCCKHUX 3a/1a4.

IleMOHCTpHpOBaHHe YMEHUA IMOCTaHOBKH nenei

JACATCIIBHOCTHU, IUJIAHUPOBAHUA COOCTBEHHOW JIESITENIBHOCTH

IS TOCTIDKEHUSI TOCTABJICHHBIX  IICIeH, TIPEABUACHUA
BO3MOXHBIX PE3YJIBTATOB I3TUX ﬂeﬁCTBHﬁ, OpratHusanuu
CaMOKOHTPOJIA u OLCHKH MOIYYCHHBIX PpE3yabTaTOB.

OOyueHue COONIONCHUIO MpPaBWJI IOBEACHUS B IIPUPOJE,
OEepe)KHOMY  OTHOLIEHUIO K  OHOJIOTMYECKUM  O00BbEeKTaM
(pacTeHusIM, KUBOTHBIM M HX COOOILECTBAM) U UX OXpaHe.

I3 7chopMUpPOBaHHOCTD MPEICTABICHUI O
pOJM ¥ MecTe OHOJIOTUH B COBPEMEHHOMH
Hay4YHOU KapTHHE MUPA; IOHUMaHHE POJIH
Ouonoruu B pOpMHUPOBAHUU KPYro3opa u
(YHKIMOHAIBHOW TPaMOTHOCTH JUIS
pelleHnsl paKTHYeCKuX 3a7ad;

I13 9 BnaseHIe OCHOBHBIMU METOAAMU
Hay4YHOTO MO3HAHUS, UCIIOJb3yEeMBbIMH TIPU
OMOJIOrHYECKUX HCCIIEJOBAHUAX JKUBBIX
00BEKTOB H YKOCHCTEM: OIIUCAHUEM,
U3MEpEeHUEM, POBEICHHEM HaOIIOICHHIT;
BBISIBJIEHHE U OLIEHKA aHTPOIOTEHHBIX
U3MEHEHHUI! B IPUPOJE;

ITY 10chopMHUpOBaHHOCTH YMEHHI
OOBSCHATH PE3yIbTAThl OMOIOTHYECKUX
OKCIICPHMEHTOB, PEeIIaTh YJIEMEHTapHBIC
Ouonornyeckye 3aaqu;

IIY 1lchopmMupoBaHHOCTH  COOCTBEHHOI
MO3UIUH [0 OTHOIICHUIO K OHOIOTHYECKOMH
nHpOpPMALMK, TONY4aeMOH M3  pasHbIX
HCTOYHHKOB, IVIOOANBHBIM 3KOJOTHYECKHM
mpobaeMaM U MyTsSM UX PEIICHUS.

ITucemMeHHbIH
KOHTPOIIb

TectupoBanue

TectupoBaHue

VYcrHsblii onpoc

IIpoBepxa
KOHCIEKTa

YcrHslii onpoc

YcrHblit onpoc

YcrHslii onpoc

Hammcanue
CO00MIeHHIA

3.8
Buonunka

Conep:kanue y4eOHOro MaTepuasia

OsHakoMJeHHE ¢  IpPUMEpaMH  HCIONb30BaHUS B
X031 CTBEHHON JIeSITeNIbHOCTH mozei Mopdo-
(DYHKIIMOHAIBHBIX YEePT OPraHU3alMM PACTCHUH U XKUBOTHBIX

113 8 BnazeHre OCHOBOIOIATAIOIIIMU
MOHATHSAMH U MPEICTABICHUIMH O )KHBOU
MPUPOJIE, ¢ YPOBHEBOW OPraHU3aILMU U




1 EHOHHKa KakK OHHO u3 HaHpaBHeHHﬁ 2 opu  CO3JaHUM COBEPIICHHBIX TEXHUYECCKUX CHCTEM H OBOJIIOUH; YBEPEHHOC ITOJIB30BAaHUE TCCTI/IpOBaHI/Ie
) YCTPOWCTB 110 aHAJOTHH C )KMBBIMU CHCTEMAaMH. 3HAKOMCTBO € | OHOJIIOrHYECKOl TEPMHHOJNOTHEH M
OHMOJIOTHH. TpyOUYATBIMH CTPYKTypaMH B JKUBOH TIPUPONE U TEXHHKE, | CHMBOJHMKON;
a’POAMHAMUYCCKUMH M THIPOIUHAMUYECKHMH ycTpoiictBamu | ITY  11chopMupoBaHHOCTH  COOCTBEHHOW | [loaroToBka
CamocrosiTenbHas paﬁOTa oﬁyqaloumxcn 2 B OKHBOM IPHPOJE M TEXHHKE. YMEHHE CTPOMTh MOZACIM | MO3MLHHU MO OTHOLICHHIO K OHOJOTMYECKOH | coobeHuii
Bbrnonnueckne pO6OTI)I 2 CKJIAYaTOH CTPYKTYPHI, HCHIOIb3yEMbIE B CTPOUTENILCTBE uHOpPMALMK, MONyYaeMOH M3  PasHbIX
HUCTOYHHKOB, I00AIBHEIM  DKOJIOTHYECKHM
1poGieMaM M IyTSM HX _PEIIeHHs.
NuauBuayaabHblid NPOEKT 18
MPOMEKYTOYHAA aTTECTAIIUA
1. buoTtexHonorus U reHHas UHXXeHepusa — TexHosoruu X XI Beka. amura
2. HaHOTEXHOJIOTHs KaK MPUOPHTETHOE HANPABJICHUE PA3BUTHUS ﬁggg‘;:fym’mm

HAyKH U TIPOU3BOJICTBA
B Poccuiickoii @eneparnun.

3. CoBpeMeHHBIE METO/IbI 00€33apaKUBAHUS BOJIBI.

4.Annotpomnusi METaJIIoB.

5.Ku3nb u gestensHocts 1. 1. Menneneena.

6.«IleprognyecKkoMy 3aKOHY OyayIiee He TPO3HUT Pa3pyLHICHUEM. .. »
7. 30TomBI BOIOpPO/A.

8. Hcrionp30BaHMe pagroOaKTHBHBIX H30TOIOB B TEXHHMYECKHUX IIETIAX.
9.PeHTreHOBCKOE M3ITyUICHHE M €T0 MCIIOJIB30BAaHNE B TEXHUKE U
MEIHIINHE.

10.IT1azma — geTBEpPTOE COCTOSHHE BEIIECTRA.

11.AmMopdHBIe BelecTBa B IPUPOE, TEXHUKE, OBITY.

12.0xpaHa OKpyXaroLei cpelibl 0T XUMUYECKOTO 3arpsA3HEHUSI.
KonungectseHnHbie

XapaKTCPUCTHKH 3arPS3HCHUS OKPYKAFOMICH CPEIIbL.
13.IIpumeneHue TBEPIOTO U ra3o00pa3Horo okcuaa yriaepoaa (IV).
14.3amuTa 030HOBOTO PKpaHa OT XUMUUYECKOTO 3arpsi3HEHUSL.
15.MuHepaJbl ¥ TOpHBIE IIOPOJIBI KAK OCHOBA JIUTOChEPHI.
16.PactBOpBI BOKpYT HAc. THITBI pacTBOPOB.

17.Bona kak peareHt u cpea Al XUMUYECKOro mpolecca.
18.Ku3nb u nearenpHocTh C. AppeHuyca.

19.Bxitan 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHE TCOPHH
SJIEKTPOIUTUYECKON TUCCOLIMALIUY.

20.YcTpaHeHue KeCTKOCTH BOJIbI Ha IPOMBIIIIEHHBIX
MPEIIPUATHIX.

21.CepHast KHCIOTa — «XJIEO XUMHYECKOH MPOMBILIIIIECHHOCTHY.

22 HMcnonb30BaHNEe MUHEPATBHBIX KHCIOT HA TPEATIPUITUIX
Pa3IMYHOTO MPODUIIS.

23.0KcHIBI U COTTU KaK CTPOUTENILHBIE MaTePHAIIBI.

24 TToBapeHHast COJIb KaK XUMHUIECKOE CBIPhE.

25.MHoromuKkni KapOOHAT KaJbI¥sl: B PUPOJIE, B
MIPOMBIIICHHOCTH, B OBITY.

26.BupTyanbHOoe MOIETUPOBAHNE XUMUIECKUX MTPOIIECCOB.




27 .O1eKTPOIN3 pacTBOPOB IEKTPOIIUTOB.

28.IlpakTrdeckoe MpUMEHEHHUE IIEKTPOIN3a: paQUHUPOBAHUE,
TaJbBaHOIUIACTHKA,

raJbBaHOCTETHSI.

29.Mcropus nosydyeHus: ¥ IPOU3BOACTBA aTIOMUHUSL.

30.Posib MeTaI0B B KICTOPUHU YeNIOBEUECKON HUBMIM3aluu. Mcropus
OTEYECTBEHHOU

yepHOU MeTaumyprud. COBpeMEHHOE METaLTypru4ecKoe
TPOU3BOJICTBO.

31.HcTopust 0TeYeCTBEHHOH I[BETHOW METALTypTrur. Posib MeTamioB
¥ CIUIaBOB B HAYYHO-

TEXHUYECKOM TIPOTrpecce.

32.Koppo3ust METaIIIOB U CIIOCOOBI 3alTUTHI OT KOPPO3HUH.
33.MuepTHBIC WU OJIaropoHbIe Ta3hl.

34 Poxxnarouiie cojiu — rajloreHbl.

35.UcTtopusi BOBHUKHOBEHUS U PA3BUTHSI OPraHUUECKONH XUMHUU.
36.0Ku3sb u nestenpHOCTh A. M. ByTieposa.

37.Ponb OTCUECTBEHHBIX YUCHBIX B CTAHOBJICHUH U Pa3BUTUU
MUPOBOM OPraHUYECKOU

XUMHH.

38.XuMUs yrIIeBOJOPOIHOTO CHIPHS i MOS OyayIiast mpodeccus.
39.¥Y1neBoopoHOE TOITMBO, €T0 BUBI M HA3HAYCHHE.
40.CuHTEeTHYECKUE KaydyKH: UCTOPHSI, MHOTOOOpa3ue u
TIEPCIICKTUBHI.

41.Pe3uHOTEXHHMYECKOE MPOU3BOJICTBO M €T0 POJIh B HAYYHO-
TEXHUYECKOM TIPOTrpecce.

42.CBap0o4HOE MPOU3BOJICTBO U POJIb XUMHHU YTIIICBOIOPOJIOB B HEM.
43 KnerouHast Teopusl CTpoeHUsl opraHu3MoB. CoBpeMEHHOE
COCTOSIHHE.

44 VcTopus N3y4eHHs KIECTKH.

45 HacnenctBenHass mH(pOpMAIMS M Tepeiadya ¢¢ U3 MOKOJCHUS B
TTOKOJICHUE.

46.BnusHne KypeHUs, YHOTPeONeHHWS ajKoroJiii W HapKOTHKOB
POIUTENSIMH Ha SMOPHOHATILHOE pa3BUTHE peOCHKA.
47.9M0OproHambHAS MHIYKIIS.

48.[lpaMaTHdecKre CTPaHUIIB B ICTOPUH Pa3BUTHS TC€HETHKH.
49.Vcnexu COBPEMEHHOM T€HETHKH B MEINLINHE u
3IPaBOOXPaHCHHU.

50.I'enetnka u npoOJIeMbI paka.

51.Hctopus pa3BuTHs SBOMIOMUOHHBIX uaei o Y. JlapBuna.
52.Cucrema mpuponb» K. JluHHess u ee 3HaueHue Ui Pa3BUTHUSA
ouooruu.

53.CoBpemeHHbIE [IpeACTaBICHUS o MEeXaHH3Max u
3aKOHOMEPHOCTSX SBOJIIONHH.




54.BusioBoe W 3KOJIOTHIECKOE pazHOoOOpas3me OMOIleH03a KaK OCHOBA
€ro yCTOMYHUBOCTH.

55.Pa3nu4Hble  DKOJNOTMYECKHE  MUPAaMUABI M COOTHOIIEHHS
OPTraHU3MOB Ha Ka)XJJOH MX CTYIEHH.

56.0nacHocTh TIOOAIBHBIX HapynieHui B Ouoctepe. O30HOBBIC
«IBIPBI», KNCIIOTHBIC 0K, CMOTH U UX IIPEJOTBpAILCHHUE.
57.Okonoruyeckue  KpU3UCHI M DKOJOTHYECKHE KaTacTpoQbl.
[IpenoTBpanieHne NX BOSHUKHOBEHUSI.

Teopernyeckue 3aHATHA 122
IIpakTnyeckue 3aHsATHS 14
JlabopaTopHble 3aHATHS 14
CamocTrosiTesqibHasi padoTa, BKJIKYAs 60
HHAUBHUAYAJbHBIN MPOEKT

IIpomeskyTouHas arrectauus B popme -
AU PpepeHHPOBAHHOIO 3a4€eTa

MakcumasibHas ydeOHasi HArpy3Ka 210




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 paboThl, 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
anmapatypbl  (MynbTUMenuiiHbIA poekTop NEC ME382U - 1 miT., 3kpaH Ha TpeHOTe
- 1 wt., HoyTOyK Samsung NP-RC710-S02 - 1 mt. (OC Windows Strtr 7 Ne06-0512 ot
14.05.2012, oducueiii maker MS Office std 2010 Ne 07-0812 ot 27.08.2012, Be6-
opay3zep Firefox, apxusarop 7-zip))

C menbto obOecriedeHHs] BBINOJHEHUS OOYYAIOIIMMUCS TMPAKTHUYECKUX
3aHATUH, BKIIOYas Kak o0sA3aTeNbHBIA KOMIIOHEHT TMPAKTHUYECKUE 3aJlaHus C
UCIIOJIb30BAaHUEM TEPCOHANBHBIX KOMIIBIOTEPOB, B IMpOIECCe HU3YYEHUS Y4eOHOro
npeaMeTa uenoibzyercs kaduner Mugopmaruka Ne Y402,

- Paboune mecta oOydaromuxcsi, pabodee MECTO MpernoaBaTes.

- HaGopbl 1eMOHCTpaniMOHHOTO O0OpYAOBAaHMS U YIEOHO-HATJISIIHBIX TTOCOOUH
(KOMIBIOTEPHBIE  CTOJIBI, TIEPCOHATBHBIE KOMITBIOTEPHI, KOMITBIOTEPHBIH  CTOJI
IpPEnoIaBaTesis, BUAeOMaTEPHAIIbI, TOCKa yueOHas MapKep + MarHur);

- Mynbsrumenuitnoe obopynoBanue: komnsiorep APM tun 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,
KJIaBuaTypHelii TpeHaxep RapidTyping, apxuBaTop 7-zip); HOpUHTEp Ja3epHBIN
Samsung ML1520 — 1 mT.; mepeHOCHOW KOMIUJIEKT MYJbTUMEAUA-AInapaTypbl
(mynerumeauiinbiii poextTop INFOCUS - 1 mir., 3xpaH Ha TpeHore - 1 mT., HOyTOyK
Samsung NP-RC710-S02 - 1 mt. (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)).

Y4eOHass ayauTopus IS CAMOCTOSTEIbHOM MOATOTOBKHU cTyAeHTOB Ne Y403.

- Paboune mecta oOydarommxcs, pabodee MECTO MPENO1aBaTeIs.

- HaGopsl neMOHCTpAIMOHHOTO OOOpYMOBaHMS M Yy4eOHO-HATJSAHBIX TOCOOWH
(CTeHbl, CXeMBbI, IIAKATHI).

- MynsTUMeauitHoe 000pyI0BaHHUE: KOMITbIOTEp B cOOpe ¢ BbIXoa0M B MHTEpHET — 5
mT. (OC CalculateLinuxDesktop, obuchsliii naker LibreOffice, Be0-0pay3ep Firefox,
apxuBatop 7-zip); M®Y HP LaserJetPro MFP M28a — 1mirt.; nepeHOCHOM KOMITJIEKT
MyJIbTUMEINA anmnapaTypbl (MynbTuMenuiHbi npoektop INFOCUS - 1 mT., 5kpaH Ha
TpeHore - 1 mT., Hoyroyk Samsung NP-RC710-S02 - 1 mt., OC WindowsStrtr 7 Ne(Q6-



0512 ot 14.05.2012, oducusiit maker MS Officestd 2010 Ne 07-0812 ot 27.08.2012,
BeO-Opaysep Firefox, apxuBarop 7-zip).

YuraabHblii 3271 0M0JIMOTEKH ¢ BLIX0A0M B ceThb UHTEpHeT.

MarepuanbHO — TEXHHYECKOe 0OecrieueHue:

Croubl, cTynba Ha 80 MOCaOYHBIX MECT

- HaGopbl JeMOHCTPAIIMOHHOTO OOOpYAOBaHUS M Y4YEOHO-HATJISIHBIX TOCOOMIA
(cTeHipl, CXeMBbI, IIAKATHI).

- MynprumenunitHoe oOopymoBanue: KommbioTep B coope — 10 mr. (OC
CalculateLinuxDesktop, od¢ucaenii maker LibreOffice, Be6-Opayszep Firefox,
apxuBatop  7-zip);  TEPEHOCHOM  KOMIUIGKT  MYJIbTUMEIWA  amnmaparypbl

(mynerumeuiinbii mpoektop INFOCUS - 1 mit., skpan Ha TpeHore - 1 mrT., HOyTOyK
Samsung NP-RC710-S02 - 1 mT., 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).

Y4eOHo-MeTOAUYeCKOe oOecneyeHne: y4eOHO-METOAUYECKUN KOMILIEKC
yuebHoro npeamera OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHWUMN, BKIIOYAIOIIUN pabouyio
nporpaMMmy — MpeaMeTa, — KaJleHJapHO-TEMAaTW4YeCKH  IUlaH,  METOJUYecKue
peKOMEHJaUuMu s TpernojaBareneil mo oOmMM BOIpocaM — MpPEerojaBaHus,
METOAMYECKUE PEKOMEH AN JJIsl CTYACHTOB 110 U3yYEHHIO MPeIMeTa, METOJUYECKUe
PEeKOMEHIAIMKM [0 CaMOCTOATENbHOW paboTe 0oOy4yarommxcsi, METOAUYECKHE
PEKOMEHAINHU 10 BBIMOJHEHHUIO NMPAKTUYECKUX 3aHATUH, (OHJ OLIEHOYHBIX CPEACTB
y4eOHOro IpeaMeTa.

4.2. O0mme TpeOGOBAHUS K peau3alun 00pa3oBaTeJILHOI0 nmpouecca
Peanuzanust mporpamMMbl NPEANoJiaraeT HMCIOJIb30BaHUE TPAJUIMOHHBIX,
AKTUBHBIX U MHTEPAKTUBHBIX (HOpM 00yUeHUS Ha yIeOHBIX 3aHITHSIX B COUCTAHUU
C BHEAYAUTOPHOUW pabOTON 00yJaroierocs.
CHHXpOHHOE B3aUMOJICHCTBHE OOYYAIONMIETOCS C MPETOJaBaTelieM MOXKET

OCYIIECTBIIATHCS C TMOMOIIBIO YaTa, CO3JaHHOTO IO MPEIMETy Ha IuiaTdopme
«Moodlew. http://moodle.bgsha.com/course/view.php?1d=32812

AcCHHXpOHHOE 00Y4YEeHHE OCYIIECTBIISIETCS B BUJE CAMOCTOATENbHON padOThI
Y KOHTPOJISl 32 CAMOCTOSITENIbHON paboTOM 1Mo yueOHOMY MPEAMETY.

4.3. KaapoBoe o0ecnieuenne 00pa3oBaTe/ibHOIO Mpoiecca
Peanuzanus IIIICC3 B coorBerctBuu ¢ ®I'OC COO u OIrocC CIIO
35.02.08 DnexTpudukanms U aBTOMATU3AIMSA CEIHCKOTO XO03iKiCTBa oOecreueHa
NearoruIeCKuMu KaJpamu, UMEIOTIUMH BEICIIICE oOpa3oBaHue,
COOTBETCTBYIOIIEE MPOQPMIIO MPENOAABAEMOTOINPEAMETa, a TAKKE HAIAYUEM
OTIbITA JIEATEIILHOCTH B OPraHW3allUsIX COOTBETCTBYIOMIEH MPOQeCCHOHATBHON
chepe. IlpemomaBaTenw MONYYarOT JOMOJHHUTEIbHOE MPOGECCHOHATHHOE



oOpa3oBaHHe IO MPOrpaMMaM MOBBIIICHHS KBAIU(UKAIINK, B TOM 4ucie B (opme
CTaXXUPOBKHU B MPO(PHIIbHBIX OpraHu3anusix He pexe | pasa B 3 roja.

4.4. Opranuzanusi 00pa3oBaTeJILHOI0 Mpoecca 1Jisi HHBAJIUI0B U JIUIL €
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

OOydeHne 1o MPeIMeTy JIMII, OTHOCSIIUXCS K KaTeTOpUX WHBAJIUIOB U JIUIL
C OrpaHWYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI OCYIIECTBISIETCSI C Y4YETOM
0COOCHHOCTEH MCUXO(PU3NIECKOTO Pa3BUTHSI, WHIUBUIYATHHBIX BO3MOKHOCTEH U
COCTOSTHUSL  37I0POBbsl TakWX oOOydarommxcsi. B cioy4ae BO3HUKHOBEHHUS
HEO0OXOUMOCTH OOYYEHHUs JIUI C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbS B
TEXHUKyME TPEIyCMAaTPUBACTCS CO3JaHUE CIICIUATBHBIX YCIOBUHM, BKIFOYAIOITUX
B ce0s HCIOIh30BaHUE CHEIUATBHBIX 00pa30BaTEIbHBIX MPOTPAMM, METOJIOB
BOCITUTAHUS, JAUIAKTHYCCKUX MATEPUAJIOB, CICIHAIBHBIX TEXHUYECKUX CPEIICTB
00y4eHHUs] KOJUICKTUBHOTO M WHIWBHUIYAIIBHOTO TIOJIb30BaHUS, MPEAOCTABIICHUE
yCIyr accucTeHTa (MOMOIIHKKA), OKa3bIBAIOLIETO OOYYAIOIIUMCS HEOOXOAUMYIO
TEXHUYECKYI0  TIOMOIb, TMPOBEJACHUE TPYINIOBBIX W  WHIAUBUIYATbHBIX
KOPPEKIIMOHHBIX 3aHATUN, 0OecIieueHe JAOCTyIa B 3/IaHUSl TEXHUKyMa U JpyTHe
ycIoBUsl, 0€3 KOTOPBIXHEBO3MOXHO WJIM 3aTPYIHEHO OCBOCHHE 00pa30BaTEIbHBIX
porpaMM oOy4JaroIUMHUCS C OTPaHUICHHBIMU BO3MOYKHOCTSMH 3I0POBBSI.

[Tpu nonmyuenun cpenHenpodeccnoHaIbHOTO 00pa3oBaHus 00yJaIOIIUMCS C
OTPAaHMYEHHBIMH  BO3MOXKHOCTSIMH ~ 37IOPOBBSI  MPENOCTABIAIOTCS  OECIUIaTHO
ydyeOHasi JuTepaTrypa, C YYE€TOM OCOOBIX IOTPEOHOCTEH OOydYaroIuMcs C
OTPaHMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsI  00ECIIEUMBACTCS TMPEAOCTABICHHE
y4eOHBIX, JJEKIIMOHHBIM MaTEPHUATIOB B DJICKTPOHHOM BUJIE.

4.5. TH®OOPMAIINOHHOE OBECIIEYEHUE OBYYEHMUSA

OCHOBHBIC 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 : yue6nuk / Mycradpun 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 6uomorus : yaueoHoe nocodue / Konecaukon C.1.
— MockBa : KuoPyc, 2020. — 287 c. — ISBN 978-5-406-07383-
https://www.book.ru/book/932113

4. T'munka, H.JI. O6mas xumus : yaeObnoe nocobue / ['muaka H.JI. — Mockga :
KnoPyc, 2019. — 748 ¢. — ISBN 978-5-406-07190-8.
https://www.book.ru/book/931816

5. Apremenko, A.M. Opranunueckass xumus : yueOHUK / 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 : Y4eOHOE

nocobue / Apremona 2.K., Imutrpue E.B. — Mocksa : KnoPyc, 2020. —
248 c. — ISBN 978-5-406-00513-https://www.book.ru/book/93396 1

l[OHOJIHI/ITeJ'IbHBIe HCTOYHHUKMU:

1. Mycradun, A.I'. buonorus. J{ns BBIMYCKHUKOB LIKOJ U TOCTYMAIOIINUX B
By3blI : yueOHOoe mocodue / Mycradun A.I'., SApeirun B.H. — Mocksa :
KnoPyc, 2019. — 584 ¢. — ISBN 978-5-406-07043-
https://www.book.ru/book/931383

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

3. KokopeBa, B.B. OcuoBel xumuu : ydeOHoe mocobue / Kokopera B.B.,
Croonsiea O.1. — Mocksa : KnoPyc, 2019. — 187 ¢. — ISBN 978-5-406-
06825-0.
https:// www.book.ru/book/931203

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

5. I'munka, H.JI. 3agaun u ynpaxHeHus mo oOmieit xumuu : yaeOnuk / ['muHka
HJL. u ap. — Mocksa : KuoPyc, 2018. — 240 c. — ISBN 978-5-406-
06022-3.https://www.book.ru/book/924119

Ilepeyenr mnpodeccHOHANBHBIX 0a3 [JaHHBIX W HMH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM

Komnbrotepnas nnpopmanronHo-npasoas cuctema «Koncynprantlnrocy

[Ipodeccuonanbhas cipaBoyHasi cuctemMa « TexakenepT

OdunmanbHbli UHTEPHET-MOPTA 0a3bl JaHHBIX MPaBOBOM HHGOpMALIUH
http://pravo.gov.ru/

[Topran ®enepalbHbIX TOCYAApCTBEHHBIX OOpa30BaTENbHBIX CTAHIAPTOB
https://fgos.ru/

[Toptan "UurdopMaimoHHO-KOMMYHHUKAITUOHHBIC TEXHOJIOTHH B
obpazoBannu" http://www.ict.edu.ru/
WebofScienceCoreCollection MOJINTEeMATHIECKas pedepaTuBHO-

oubnmuorpaduueckas m HayKoMmeTpuueckas (OmOmmoMerpudeckas) 0a3za JaHHBIX
http://www.webofscience.com

[TonHnoTekcTOBBIN apxuB «HarmoHansHbIH DneKTpoHHO-MHDOpMaIIMOHHBIN
Koncopuuym» (HOMKOH) https://neicon.ru/

ba3bl nannbIx u3narenscTBa Springer https://link.springer.com/



JIEKTPOHHBIE NMOJHOTEKCTOBbIE PeCYPChl HAYYHOI OMOJIHOTEKH

HaumeHnoBanue Cpok aercTBud Anpec B cetu IHTepHET
JOKYMEHTA C YKa3aHUEM JTOKyMEHTa
PEKBU3UTOB
OneKTpoHHas C 13.03.2020 no http://e.lanbook.com/

OMOJHMOTEYHAs CHCTEMA
«JIlaHpy

Kontpakrt Ne2021CH ot
13.03.20

Konnexmsa
«Berepunapus u
CEIbCKOE XO3SMCTBOY,
«TexHOoIorus MUIIEBHIX
MIPOU3BOJICTBY,
«HXKEHEPHO-
TEXHUYECKUE HAYKW) -
n3narenscTBo Jlanp DBC
Jlanb. IlogkmroueHsl Bce
KypHAIBI.

Joctyn no IP-anpecam
YHUBEPCUTETA, C JINYHBIX
KOMIIBIOTEPOB MO
WHIMBUAYJIbHBIM
JIOTUHAM U TapoJisiMm 0e3
OTPAaHUYECHHUS YUCIia

12.03.2021

MOJIb30BaTeIeH

DJIEKTPOHHO- C 13.03.2020 o http://rucont.ru/
OuOJIMoTEYHAsI cCUCTEMA 12.03.2021

"HarunoHaabHBIN

1 poBoit pecypce

"PYKOHT".KonTpakt
Ne(032020 ot 13.03.20.
JlocTym K KOJUTEKIUSIM
«Konoc-C» u ®I'BHY
«Pocunrpopmarporex» mo
00111eMy JTIOTHHY/TIapOJIIO
0e3 npuBs3ky K [P-
aapecy 0e3 orpaHUYEHHUS
YHCJIa MOJIb30BaTENeH.

NudopmarmonHeie
YCITyTH 3JIEKTPOHHOTO
CIPaBOYHHKA
«Uudopmuo» - BY3 u
CVY3. Konrpakt KO 337

C 13.03.2020 no
12.03.2021

www.informio.ru




ot 13.03.2020.
[ToaxmtoueH BeCh MacCHUB.
Hoctymn no o6iieMy
JIOTUHY/TIapoJito 0e3
npuBs3ku K [P-agpecy
0e3 orpaHUYeHHS Yyncia

MOJIb30BATEIICH.

ONEeKTPOHHO- C 13.03.2020 no http://ebs.rgazu.ru/
OoubnuoTedHas cucreMa 12.03.2021

«AgriLib»,®I'bOY BO

PT'A3Y. [loakntouen
BECh MACCHB.

Hoctyn o
WHMBUAYaJIbHBIM
JIOTUHAM Y TapoJisiM 0e3
OTPaHUYEHUS YHUCIIA

MOJIb30BaTeIeH

OneKTpoHHas C 13.03.2020 no http://www.book.ru/
OMOJMOTEYHAs CHCTEMA 12.03.2021

«BOOK.RU»

Kontpakt Nel3M ot
13.03.2020. [ToakmroueHa
0a30Bast KOJUIEKIIHSI.
Hoctyn nio IP-agpecam
YHUBEPCUTETA, C TUYHBIX
KOMITbIOTEPOB 110
00111eMy JTIOTHHY/TIapOJIIO
0e3 orpaHUYeHHS Yyncia

MOJIb30BaTeIeH

ONEeKTPOHHO- C 18.03.2020 no http://www.iprbookshop.ru/
OMOJMOTEYHAs CHCTEMA 17.03.2021

«Aii ITu Op Menuay»

KonTpakt Ne 6436/20 ot

18.03.2020. [ToakmroueHa
bazoBas Bepcus
«[Ipemuym», KoTopas
IpeICTaBIsIeT COO0H
DIIEKTPOHHYIO
OuOIMOTEKY
MOJTHOTEKCTOBBIX
u3aanuit (6osee 25 000)
U xypHainoB (6osee 6 000
HOMEPOB).

Joctyn no IP-anpecam
YHUBEPCUTETA, C JUYHBIX




KOMITbIOTEPOB 110
00111eMy JTIOTHHY/TIapOJIIO
0e3 orpaHUYeHHS Yyncia
T10JIb30BATEJIEH

NC «Enunoe oxkHO»
becnnartnsbIii,
CBOOOTHBIH,
HEOTPAaHUYEHHBIA TOCTYII
K UHTETPATBHOMY
KaTaJjory
00pazoBaTenbHbIX
UHTEPHET-PECYPCOB U K
AJIEKTPOHHOMN
oubmorexke yueOHO-
METOAMYECKUX
MaTepHuayoB Jisl OOIIET0o
U Ipo(heccCHOHaNBEHOTO
00pa3oBaHusl.

Cpok necTBus http://window.edu.ru.
HEOTpaHUYEH

Joctyn k
MOJTHOTEKCTOBBIM
JOKYMEHTaM, y4eOHO-
METOUYECKUM
nocoOusIM, aBTOpaMu
KOTOPBIX SIBJISIFOTCS
COTpyAHUKHU BpsiHCKOTrO
['AY u ero punmanos .
JlocTym 1o K0JI0BOMY
cioBy 0e3 nmpuBsi3ku k [P-
aapecy u 6e3
OTpaHUYEHUS Yncia

OeccpovHbIf www.bgsha.com

I0JIb30BATENIEN
I[Mepuoanuyeckas ne4arb
Ha3zBanue Tloawr MecToHaxoxaeHue
MOAMUCKHI
(i
BBITTYCKA)

BectHux Tepckoro
roCcyJapCTBEHHOTO
yHuBepcuteta. Cepus
bHoJiorus u HKOJI0THs.

http://www.iprbookshop.ru/100790.html

2018-2020

buonorus B cejibckoM
xo3siictee. 2020

2013-2020 | http://www.iprbookshop.ru/96939.html




Becthuk Ilepmckoro 2015-2019 | http://www.iprbookshop.ru/11607.html
yauBepcurera. Cepus
Xumus
bromerens Hayku u 2015-2020 | http://www.iprbookshop.ru/49817.html
PAKTUKH
Bectauk YabsHOBCKOM 2015-2020 | http://www.iprbookshop.ru/40369.html
roCyapCTBEHHOU
CEIIbCKOXO03SIMCTBEHHOU
aKaJgeMuun
HNuTepHeT-pecypcebl
1. Alhimik. Tlone3npie coBeTbl, 3(PGHEKTHBIC OMBITHI, XUMHUYECKHE HOBOCTH,

Nk

BUPTYAIbHBI PENETUTOP, KOHCYJbTAI[MHM, Ka3yChl W JIAICYCHI, HCTOPHS
xumMud. http://www.alhimik.ru

. C-BOOKS. Jluteparypa nmo xumuu. http://c-books.narod.ru/
. A3Oyka BeO-moucka nis XUMHUKOB. MeToauka moucka HH(pOpMAIMH o
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Peuensus

Ha pabouylo nporpamMmy
y4yeOHoro npeaMera « OCHOBBI €CTECTBEHHOHAYUYHbBIX 3HAHUI»
crieruanbHOCcTh 35.02.08 Dnekrpudukanus 1 aBTOMaTH3ALMSI CEIbCKOTO
XO03511CTBA

PabGoyas nporpamma yuyeGHoro mpeamera «OCHOBBI €CT€CTBEHHOHAYUHBIX
3HaHUN» pazpaboraHa ¢ yderoM TpedoBaHuil PenepasbHOrO0 rocy1apCTBEHHOIO
oOpa3oBarejbLHOr0 CTaHaapTa cpeaHero obumiero obpaszoBaHusi, PenepanbHOTO
roCy/IapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa CpeJHero npodeccruoHaabHOro
oOpazoBanus 1o crnenuanbHocTH 35.02.08 Dnekrtpudukauus U aBTOMaTH3ALUS
CEeJIbCKOTO XO351CTBa.

B paGoueil mporpamme mnpejcTaBieHbl: Pe3yJlbTaThl OCBOCHHUS Y4eOHOIro
npeaMeTa, CTPYKTypa M COJep)KaHue NpeaMmeTa, YCJIOBHUs peanu3alliu pabdouei
NpOrpaMMBbl, CaMOCTOSITEJIbHAS BHEAyJIUTOpHas padora CTyAeHTOB, (opma
MPOMEXYTOYHOM aTTecTaluu CTYJEHTOB, KOHTPOJb M OLEHKa pe3ylbTaToB
OCBOEHMs MpeameTa, HHPOpMallMOHHOE o0ecreyeHre npeaMera.

Bce pazngensr paboueil mporpaMMbl OPUEHTUPOBAHBI Ha JOCTHUIXKEHHUE
JUYHOCTHBIX, METaNpeJAMETHBIX U MPeIMETHBIX Pe3yJIbTaTOB, KOTOPhIMHU J10JIKEH
OBNaAeTh oOOydyarolMics M B IIOJHOM Mepe oOTBevalT TpeOoBaHUSIM
cranaapra. Kaxpiii pa3aen nporpaMMbl pacKpbhIBaeT paccMaTpUBaeMble BOIPOCHI
B JIOTMYECKOH MOCIeJOBAaTeIbHOCTH,  OIpe/eNsieMOd  3aKOHOMEPHOCTSIMHU
00y4eHHUs CTYJICHTOB.

B nporpamme oTpakeHa MakcuMmasbHasi ydyeOHasi Harpy3Kka, BKJIIOYalolias B
ce0st ayIMTOPHYIO y4eOHYI0 Harpy3ky M CaMOCTOSITE/IbHYIO BHEAyJMTOPHYIO B
COOTBETCTBHUM C y4eOHBIM IUIaHOM 10 crieruaibHocTh 35.02.08 DnexkTpudukanms
1 aBTOMaTHU3aLUsl CeJILCKOro X031 CTBA.

PazpaboranHbple (GopmMbl M METOABl IMO3BONSIOT B TIOJHOH  Mepe
OCYILECTBIISITH KOHTPOJIb U OLICHKY Pe3yJbTaTOB 00yUeHMUsI.

IIporpamma yuyeGHoOro npeamera «OCHOBBI €CTECTBEHHOHAYYHbBIX 3HAHUI
BBIIIOJIHEHA HAa XOPOLIEM METOJMYECKOM YPOBHE M MOXKeT ObITh peKOMeHJI0BaHa
JUIst 00pa3oBaTelIbHBIX YUPEXKJACHUH cpeiHero npodeccuoHaaIbHOro 00pa3oBaHMsl.

PenienseHr:
KaHJIUJaT CeIbCKOXO3SIICTBEHHBIX HaYK,
npenoaasaress haxkynbrera CITO ®I'BOY BO

«bpsaHCckHii rocy1apcTBEHHBIH

arpapHbli YHUBEPCUTET» Qéj %égg CynenoBckas A.B.



