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1.PE3YJIBTATBI OCBOEHUMS YYEBHOI'O IPEJMETA

OcBoenue comepkanus yueOHoro npeamera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHHUI)
oOecrneunBaeT JOCTHKEHHUE CTYICHTaMU CIICAYIOMNX Pe3yabTaTOB:
o JIUYHOCHIHDBIX:

JIP 1 4yBCTBO TrOpIOCTH M YBAXEHUS K MCTOPUU U JOCTHMIKEHHSIM OTE€YECTBEHHOMN
XUMHUYECKON HAYKH; XUMUYECKH IPAMOTHOE TTOBEACHUE B MPO(PECCHOHAIBHOMN JEATENbHOCTU
U B OBITY TIpU OOpaIllEeHUU C XUMHUUYECKUMU BEIIECTBAMU, MaTEpHAIaMU U MTPOIIECCAMH;

JIP 2 roToBHOCTHh K MPOJOKEHHIO OOpa30BaHWS W TOBBIICHUS KBAIU(PUKALUUA B
n30paHHOM NpodhecCHOHANBHON NEATETbHOCTH U 00BEKTUBHOE OCO3HAHUE PO XMMHUYECKUX
KOMIIETEHIIMA B 3TOM; — YMEHHE HCIOJIb30BAaTh JIOCTUKEHHSI COBPEMEHHOM XMUMHUYECKOU
HAyKW M XMMHUYECKHX TEXHOJOTUH JJis TOBBIIICHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOIO
pa3BUTHS B BBIOpaHHOM TTPO(ecCHOHaIbHOM eI TeIbHOCTH;

JIP 3chopMHpOBAaHHOCTH YYBCTBA TOPAOCTH U YBOXEHUS K HCTOPHUH U
JIOCTHUKEHUSIM OTCUYECTBEHHOW OHOJOTUUECKON HayKH; NPEACTaBICHUS O IEJIOCTHOU
€CTECTBEHHO-HAYYHON KApTUHE MUPA;

JIP 4noHuMaHue B3aMMOCBSI3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYyK, HX
BIIMSHUSL Ha OKPYKAIOILIYI0 Cpely, YKOHOMUYECKYIO, TEXHOJOTMYECKYI0, COLMAIBHYIO M
TUYECKYIO C(hephl IeATEIbHOCTH YEJIOBEKA;

JIP ScrnocoOHOCTh MCHOJIB30BaTh 3HAHUSI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOM
KapTUHE MHpa B 00pa3oBaTeIbHOW W MPO(PECCHOHATLHON AESITENIBHOCTH; BO3MOKHOCTHU
UH(OPMAITMOHHON Cpeibl 1JI1 00ecTieueHUsl MPOAYKTUBHOTO CaMO00pa30BaHUS;

JIP 6BianeHue KyJIbTypOW MBIIUICHUS, CIHOCOOHOCTh K OOOOIICHHIO, aHAIU3Y,
BOCTIpUATHIO MHGOPMAIMK B 00JIACTU €CTECTBEHHBIX HAyK, MOCTAHOBKE LIETU U BBHIOOPY
nyTel ee JOCTIKEeHUsI B MpodeccuoHanbHOU cdepe;

JIP 7¢nocoOHOCTh PYKOBOJICTBOBATHCS B CBOEH JIESITEIBHOCTH COBPEMEHHBIMU
MPUHIUIIAMH TOJIEPAHTHOCTH, TMAJIora U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMOJACUCTBUIO C
KoJuieraMu, paboTe B KOJUJIEKTHUBE;

JIP 8rotoBHOCTH HCIIOJNIB30BATh OCHOBHBIE METOMBI 3allUThl OT BO3MOXKHBIX
MOCJICJICTBUM aBapuid, KaTacTpod, CTUXUNHBIXOEICTBUIA;

JIP 900nananue HaBblkaMu Oe3omacHOW pabOTBl BO  BpeMs  IMPOEKTHO-
UCCJICIOBATEIbCKOM W DKCIEPUMEHTAJIBHOM  JIEATENIbHOCTH, TIPU  KMCIHOJIb30BAHUU
71a060paTOPHOTO 00OPYIOBAHUS;

JIP 10 cnocoOGHOCTh UCMOJIB30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHS B
MPAKTUYECKON  JEATEIBbHOCTM M  TOBCEAHEBHOM JKM3HU JJIi  COOJIIOJIGHUS — MEp
npOQHUIaKTUKYA OTPABJICHHM, BUPYCHBIX M JPyTrux 3a00J€BaHUM, CTPECCOB, BPEIHBIX
MPUBBIUEK (KYypeHHUS, aJJKOTOJIM3Ma, HAPKOMAaHHWH );[TPABUJI TIOBEICHHS B IPUPOIHOMN CpEJIC;

JIP 11 TOTOBHOCTh K OKa3aHUIO NEPBOM MOMOIIM MPU TPaBMax, MPOCTYIHBIX U
JIpYTux 3a00J€BaHUSIX, OTPABJICHUIX MUIIEBBIMU MMPOAYKTAMU,

JIP 12 Onsa enyxux, crabocaviuiawux, n030HO02A0XUUX 00YYUAOUUXCS: CTIOCOOHOCTD K
COIIMAJIbHOM ajanTalid W MHTErpallMd B OOIIECTBE, B TOM YHUCJIE MPU peaTn3aluu
BO3MOXXHOCTEI KOMMYHMKAllUM Ha OCHOBE CJIOBECHOM peun (BKJIIOYas YCTHYIO
KOMMYHHKAIIMIO), a TaKXe, MpU >KeJaHUM, KOMMYHHUKAIIUM Ha OCHOBE >KECTOBOM peuu C
JUIIaMH, UMEIOIIIMMU HAPYIICHUS CITyXa;

JIP 13 ona obyuyarowuxci ¢ HapyuleHUusMU ONOPHO-08USAMENbHO20 annapama:



BJIAJICHUE HABBIKAMHU IMPOCTPAHCTBEHHONW M COLIMAJILHO-OBITOBOM OPUEHTHUPOBKH; YMEHUE
CaMOCTOSITENIbHO M 0€30IMMacHO MEPEIBUTAaThCS B 3HAKOMOM M HE3HAKOMOM IIPOCTPAHCTBE C
UCIIOJIb30BAHUEM  CHEUUAIBHOIO OOOpPYAOBAHMS; CIOCOOHOCTh K OCMBICICHHIO H
mupdepeHnmanu  KapTUHBI MHpPA, €€ BPEMEHHO-NPOCTPAHCTBEHHOW OpTaHHU3AIlNU;
CIOCOOHOCTh K OCMBICJICHHIO COITHAIBHOTO OKPYKCHHS, CBOETO MECTa B HEM, NPHUHSITHE
COOTBETCTBYIOIIMX BO3PACTY LHEHHOCTEN U COLIMATIbHBIX POJIEH;

JIP 14 ona obyuarowuxca ¢ paccmpoiucmeamu aymucmuyecko2o CHeKmpa.
dbopMHpoBaHHEe YyMEHHUS CJEIOBaTh OTPA0OTAHHOW CHUCTEME TpaBWUJ TMOBEICHUA U
B3aMMOJICUCTBHS B MPUBBIYHBIX OBITOBBIX, YUEOHBIX U COLIMATIBHBIX CUTYallUsX, YACPKUBATDH
I'PaHULIbl B3aUMOJICHCTBUS, 3HAHUE CBOMX MPEANOYTEHUMN (OrpaHHueHUil) B OBITOBOM cdepe
u chepe UHTEPECOB.

o MemanpeomMemHpIX:

KoMMyHMKATHBHBIX:

KYYJ 1 ymenue NpoayKTHBHO OOIIATbCS M B3aMMOEICTBOBaTH B IIpoLEecce
COBMECTHOHN JESATENbHOCTH, YYHUTHIBATh MO3UIUU JPYIMX YYAaCTHUKOB JI€ATEIbHOCTH,
3 pekTuBHO pazpeniath KOH(JIUKTHI;

KYY/ 2 BrmageHne SI3bIKOBBIMH CPEACTBAMHM — YMEHHWE SICHO, JIOTHYHO W TOYHO
u3JlaraTh CBOIKO TOUYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

KYYA3cnocoOHOCTh OpraHnu30BbIBATh COTPYAHUYECTBO €IMHOMBIIIICHHUKOB, B
TOM 4YHCJIE C MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIUMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

KYY[4ona obyuarowuxca ¢ paccmpoticmeamu aymeHmuyecko20 Chekmpa.
OBJIAJICHHE YMEHHMEM AaJECKBATHO pearupoBaTb B CTAHJAPTHOW CHUTyallMd HA YCIEX U
Hey/layy, KOHCTPYKTUBHO JEHCTBOBATh )K€ B CUTyalMsX HEyclexa IPU OpraHU3YHOLIEH
IIOMOILY THIOTOPA;

KYY50n2 obyuarowuxca ¢ paccmpoicmeamu aymeHmudecko2o Cnekmpa:
OBJIQJICHUE YMEHHMEM AaJeKBAaTHO pearupoBaTh B CTAHJAPTHOW CHUTyalldd Ha YCIEX U
HEey/ayy, KOHCTPYKTUBHO JEHCTBOBATh )K€ B CUTyalMsX HEyclexa IMpU OpraHU3yIoIen
MOMOILY ThIOTOPA;

KYYA 6 ona obyuarowuxcs ¢ paccmpoicmeamu aymeHmuieckozo Cnekmpa.
CIIOCOOHOCTh CaMOCTOSITEJIbHO OOpaTUTBCS K MENaroruyeckoMy pabOTHHUKY (Iegarory-
MICUXOJIOTY, COLIMAIIBHOMY MEAarory) B CiIy4yae JUYHBIX 3aTPYyJIHEHUN B PEIIEHUH KaKOro-
1160 BOMPOCa;

IHo3HaBaTeJbHBIX:

IIYYJA 1 — ucnojib30BaHuE pPa3IMYHBIX BHUIAOB IO3HABATEIBHON JEATEIBHOCTU U
OCHOBHBIX MHTEJUICKTYaJIbHBIX Ornepanuid (MMOCTaHOBKH 3a7a4yu, (OpPMYIUPOBAHUS THIIOTE3,
aHaNW3a W CHUHTE3a, CPaBHEHHS, OOOOINEHUS, CHCTEMATH3alli{, BBISBICHUS MPUYUHHO-
CJICJCTBCHHBIX CBs3€H, IOHUCKA aHaJIOroB, (OPMYJIHUPOBAHMS BBIBOJOB) ISl PELICHUS
MOCTABJICHHOW 3aJlaud, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HaHUs (HAOII0ACHUS, HAYYHOTO
AKCTIIEPUMEHTA) ISl U3YUYEHUs PaA3JIMUHBIX CTOPOH XMMHUYECKUX OOBEKTOB M MPOIECCOB, C
KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh CTAIKUBATLCA B MpodeccuoHanbHol cdepe;

HHYY]l 2 — ucnoyib30BaHHE PA3IUYHBIX MUCTOYHHUKOB ISl MOJTYYECHHS XUMHUYECKOU
nH(popMaIu, yMEHUE OIIEHUTh €€ TOCTOBEPHOCTD JIJIsl TOCTUKEHHUS XOPOILIUX PE3YIbTATOB B



npodeccuoHanbHOU cepe;

IIYYJ 3 n[oBbIIIEHHE HWHTEIUIEKTyaIbHOIO YPOBHS B IIPOLIECCE H3YYEHUs
OMONOTUYECKUX  SBJICHWUH; BBIAAIONIUXCS  JOCTMDKCHHM  OWOJIOTHH, BOIICAIINX B
OOIIIEYEeIOBEUECKYI0O  KYJIBTYPY; CIOXKHBIX H  TNPOTHBOPECUYUBHIX IMyTE€H  Pa3BUTHSA
COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UJEH, TEOPUM, KOHIEMUHUNA, THNOoTe3 (O CYUIHOCTH U
MPOUCXOXKJICHUM >KU3HU, YEJOBEKa) B XO0A€ paldOThl C pa3IMYHBIMM HCTOYHHKAMHU
uHbOopMaIny;

IHYYJ 4 cnocoOHOCTh MOHUMATh MPUHILMUIBI YCTOMYMBOCTA M MPOAYKTHUBHOCTU
KUBOM TIPUPOJBI, IMYyTH €€ HW3MEHEHUs IM0J BJIUSHUEM aHTPOMOTEHHBIX (PAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHalM3y TIJI00aJbHBIX SKOJOTUYECKUX MPOoOJeM, BOIPOCOB
COCTOSIHUS OKPYKAIOIIEH Cpelibl U PAalMOHAIBHOTO UCIIOJIb30BaHUs IPUPOAHBIX PECYPCOB;

IHYYJA 5 ymenue o0OOCHOBBIBAaTH MECTO M POJb OHOJIOTMYECKUX 3HAHUU B
MPAKTUYECKON AESATEIbHOCTU JIOJCH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH; ONPENEIAThH
JKUBBIE OOBEKTHI B MPUPOJE; MPOBOJUTH HAOIIOACHHUS 3a DKOCUCTEMaMU C IENbI0 HUX
OMUCAaHUSI U BBISIBJICHUS €CTECTBEHHBIX M AHTPOINOTCHHBIX W3MEHEHHH; HAaXOIUTh H
aHAIM3UPOBaTh MH(POPMALIUIO O KUBBIX 00BEKTAX;

IMYY]l 6 ciocoOHOCTh MPUMEHSATh OMOJIOTUYECKUE W DKOJIOTUYECKUE 3HAHUS IS
aHaJu3a MPUKIAAHBIX MPOoOJIeM XO03IMCTBEHHOMU JEATEIbHOCTH;

INYYJ 7 cnocoOHOCTh K CaMOCTOSTEIbBHOMY TIPOBEACHUIO HCCIIETOBAHUM,
MMOCTAHOBKE €CTECTBEHHO-HAYYHOTO SKCIEPUMEHTA, HCIOJIb30BAHUIO HUH(POPMAIMOHHBIX
TEXHOJIOTUM VISl pEeIICHUSI HAYYHBIX U MPOPECCUOHANBHBIX  3aj1ay;

YV 8 ona enyxux, crabocaviuiawux, no30HO02N0XWUX 00YHAIOWUXCSL: BIIaJICHUEC
HABBIKAMH OTPEJEICHUSI U HCHIPABICHUS CHEU(UUECKUX OIIMOOK (arpaMMaTu3MoOB) B
IMUCbMEHHOM U YCTHOU pEUH;

HNYYA9ons ob6yuarowuxca ¢ paccmpoicmeamu aymeHmuyecko20 Cnekmpa.
OBJIAJICHUE YMEHHEM BBITIONHATH JCUCTBUS IO 33JaHHOMY aJTOPUTMY WM 00pasily Mpu
COIIPOBOXKIAIOIIEH TMOMOIIM TEJAarornyeckoro pabOTHHKAa W OPTaHU3YIONIIEH MOMOIIH
THIOTODA;

NMYYA100ra obyuarowuxcs ¢ paccmpoucmeamu aymeHmuyeckoeo Ccnekmpa.
OBJIQJICHUEC YMEHUEM AaKTHUBHOTO MCIOJIb30BAHUSI 3HAKOBO-CUMBOJUYECKUX CPEACTB IS
npeacTaBiieHus uHGopMauu 00 M3ydaeMbIX OOBEKTaxX W MPOIECCax, Pa3IUYHBIX CXEM
peleHusi y4yeOHbIX M TPAKTHUUECKUX 3a/lad MpPU OPTaHU3YIONMICH MOMOIIM Meaarora-
MICUX0JIOTA U THIOTOPA;

NMYYJllona obyuarowuxca ¢ paccmpoticmeamu aymeHmu4yeckoco Ccnekmpa.
CIOCOOHOCTh CAMOCTOSITEILHO JCHCTBOBATh B COOTBETCTBUU C 3aIaHHBIMU ITAJIOHAMU TPU
noucke nHMOpMAIUU B PA3IMUYHBIX HCTOYHUKAX,

PeryasiTuBHBIX:

PYYJ 1 oco3HaHue COIMAIBHOM 3HAYMMOCTU CBOEH Mpodeccuu/crnenuaibHOCTH,
o0JajaHue MOTHUBAIMEH K OCYIECTBIECHUIO MPOPECCUOHAIBHON JI€ATENIbHOCTH;

PYVY]l 2 ciocoOHOCTh K OILIEHKE ITHYECKHUX ACTIEKTOB HEKOTOPBIX HCCIEIOBAHUM B
00J1acTH OMOTEXHOJIOTUH (KIIOHUPOBAHKE, NCKYCCTBEHHOE OIUIOJAOTBOPEHUE);

PYY/J 3 BiageHue HaBbIKAMHM T[103HABATENbHOW peQIEKCUM KaK OCO3HaHUS
COBEPILAEMbIX JACHCTBUN W MBICIUTENbHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHWA,
IpPaHULl CBOETO 3HAHUS W HE3HAHWsS, HOBBIX IO3HABATENBHBIX 3a/ad W CPEACTB HX



JOCTUKEHNUS;

PYYI 4 ona obyuarowuxca ¢ paccmpoucmeamu aymeHmuyecko2o Cnekmpa.
CIOCOOHOCTh TIAHUPOBATh, KOHTPOJIMPOBATH U OIICHMBATh COOCTBEHHBIC Y4eOHBIC
JEUCTBUS B COOTBETCTBUM C IIOCTABJIECHHOM 3aJadyeld W YCIOBUSMH €€ peaju3aluu Ipu
CONPOBOXKIAIOIICH IMMOMOIIM I€1arornyeckoro pabOTHUKAa M OPraHu3yIOIIed [MOMOIIH
TBIOTOPA;

PYY50na obyuarowuxca ¢ paccmpoicmeamu  aymeHmMuueckoeo Cnekmpa.
OBJIQJICHUE YMEHUEM OmpenessaTh Haubojee 3PGEKTUBHBIE CIOCOOBI JOCTUKEHUS
pe3yjpTaTa MpU  COMPOBOXKAAIONICH  MOMOIIM  MEJaroru4eckoro  pabOTHUKA U
OpraHMU3yIOIIEH MOMOIIY ThIOTOPA;

PYVYl6ora obyuaowuxca ¢ paccmpoicmeamu aymeHmuuyecko2o CHeKmpa.
OBJIQJICHUE YMEHHEM OLICHUBATh pE3yJbTaT CBOEW MAEATEIBHOCTA B COOTBETCTBUU C
3aJJaHHBIMU 3TaJIOHAMU IIPU OPTraHU3YIOLIEN TOMOIIU ThIOTOPA;

PYYI/ ona obyuarowuxca ¢ paccmpoucmeamu aymeHmuuyeckoeo CHneKkmpa.
KPUTHYECKH OILICHUBATh U MHTEPHPETUPOBATH MOIyYaeMyl0 HMH(OpPMALMIO U3 Pa3TUYHBIX
HMCTOYHUKOB.

o NpPEeOMEemHbIX:

I3 1chopMupOBaHHOCTH MPEACTABICHUNA O MECT€ XMMHHU B COBPEMEHHON Hay4HOM
KapTUHE MHpA; TOHUMAHHUE POJIU XMUMHUU B (DOPMUPOBAHUM Kpyro3zopa U (pyHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JJISI PELICHUS IPAKTUYECKUX 3a/1aY;

I3 2 — BiageHuWE OCHOBOMOJIATAIOIIMMU XUMUYECKUMHU TOHSATUAMH, TEOPHUIMH,
3aKOHaMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJb30BaHUE XUMUYECKOW TEPMUHOJOTHEN U
CUMBOJIMKOM;

I3 3 — BrnageHWe OCHOBHBIMH METOJAMH HAy4YHOrO IMO3HAHUSI, UCIIOJIb3YyEMBbIMHU B
XUMUU: HaOJIOJCHUEM, OMKMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUE 00padaThiBaTh,
OOBSICHATH PE3yJbTaThl MPOBEACHHBIX OIBITOB U JIeJIaTh BBIBOJIBI; TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSATh METO/IbI TIO3HAHUS TIPU PEIICHUHU MPAKTUYECKUX 3a/1a4;

13 4 — chopmMupoBaHHOCTb YMEHUS JaBaTh KOJWYECTBEHHBIE OIEHKU M MTPOU3BOIUTH
pacueThl N0 XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM;

I3 5 — BrageHwe mnpaBuUIaMU TEXHUKH OE30MACHOCTH TMPU HCIOJb30BAHUU
XUMUYECKUX BEIIECTB;

I3 6 — chopmMUpOBaHHOCTH COOCTBEHHOW MO3UIMU MO OTHOIICHUIO K XUMUYECKOU
uH(bOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB.

I3 7chopMupoBaHHOCTH MPEACTABICHUN O POJIM M MECTE€ OMOJIOTMH B COBPEMEHHOM
HAy4YHOW KapTUHE MHUpA; MOHUMAaHUE pPOJU OHOJIOTHMH B (POPMUPOBAHUU Kpyrosopa u
GyHKIIMOHATBHOM TPAMOTHOCTH JIJISl PELIECHUS TPAKTUYECKUX 3374,

I3 8 BnajgeHue OCHOBOIOJATAIOIIMMH TMOHATHUSMU U TPEACTABICHUAMHU O >KUBOU
NpUpoJie, €€ YPOBHEBOM OpraHu3aldl W DBOJIIOLMH;, YBEPEHHOE II0JIb30BAHHE
OMOJIOTUYECKON TEPMHUHOJIOTUEH W CUMBOJIMKOM;

I3 9 BnajgeHrWe OCHOBHBIMHU METOJAMHU HAYYHOI'O TO3HAHMS, UCMOJIb3YEMBIMU MPU
OMOJIOTMYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB W DKOCHUCTEM: OMUCAHUEM, U3MEPEHUEM,
MPOBEICHUEM HAOJIIOACHUM; BBISIBJICHHE U OIEHKA aHTPOTIOTEHHBIX U3MEHEHUI B PUPOJIE;

IIY 10chopMUpOBaHHOCTH YMEHUN OOBICHATH PE3yJIbTaThl OUOJOTHUUECKUX
HKCTIIEPUMEHTOB, PEIIaTh JJIEMEHTAPHBIE OMOJIOTMYECKUE 3a0aUH;



ITY 11chopmrpoBaHHOCTH COOCTBEHHOM MO3ULMH IO OTHOILIEHUIO K OMOJIOTHYECKON
uHbOpMaIlMK, TOJYy4YaeMOMl U3 pa3HbIX MCTOYHHUKOB, TJO0ANbHBIM SKOJIOTHYECKUM
npobiieMaM U MyTSAM UX PELICHHUS.

2.COAEP)KAHUE YYEBHOT' O IIPEJIMETA

BBenenne. HayuHble MeTOABl TMO3HAHUS BEIIECTB W XHMHUYECKHX SBICHUW. Poub
DKCHEPUMEHTA U TEOPUU B XUMHHU. MOJEIHpPOBAHHE XMUMHUYECKHX IPOLECCOB. 3HAYEHUE
xumun npu ocBoeHuu npodeccuit CIIO u cnenuansHocteit CIIO texHuyeckoro nmpodus
npodeccuoHanbHOTo 00pa30BaHMUS.

1. O0mast ¥ HeOpraHuvecKass XMuMHUs
1.1. OcHOBHbBIC MOHATHS U 3AKOHbI XMMHUH
OcHoBHbIe TOHATHA XumMuM. BemectBo. AtoM. Momnekyna. XUMHUYECKUH 3JIEMEHT.
Amorponud. [IpocTeie um cnoxHble BemecTBa. KaueCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB
BEIIECTB. XUMHUYECKHE 3HAKU U (popmyisibl. OTHOCUTEIbHBIE aTOMHAsi M MOJEKYJSIpHAS
Macchel. KomnmuecTBo BeniecTBa.
OcHoBHbIe 3aKO0HBI XUMHMHU. CTexroMeTpusi. 3aKOH COXPAHEHMSI MAacChl BEIIECTB. 3aKOH
ITOCTOSTHCTBA COCTaBA BELIECTB MOJIEKYJISIPHOU CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEACTBUS U3
HETO.
JdeMoHcTpanuu
Mogenn aToMOB XUMHUYECKUX AJIEMEHTOB.
Kosnekust mpocThIX U CI0KHBIX BEILIECTB.
IIpakTHyeckoe 3aHATHE:
-PacueTHple 3a1auM Ha HAXOXKJICHUE OTHOCHUTEIBHOW MOJICKYJISIPHOM MAacChl, ONPEHCICHUE
MaCCOBOMW J10JIM XMMUYECKHUX JIEMEHTOB B CJIIO)KHOM BEILIECTBE.
-OCHOBHBbIE TTOHSTHS ¥ 3aKOHBI
1.2. Ilepuoauyeckuii 3akoH u Ilepuoagnueckasi cucrema xumuueckux iemenros . U.
MenaeseeBa U CTpOCHUE aTOMA
Iepuoanuecknii 3aKO0H JI.A.MenneieeBa. OTKpbITHE J.N.MenneneeBbiM
[lepuoauueckoro 3akoHa. Ilepuomuueckuit 3akoH B dopmynupoBke J[. M. Menneneena.
[lepuoauyeckass Tabavila XUMHUYECKHUX DJIEMEHTOB — Tpaduyeckoe OToOpakeHHe
NEePUONYECKOTO 3akoHa. CTpyKTypa TMEpUOAMYECKONW TaOJNUIBl: TEPHOJbl (Majble U
Oonpime), Tpynnbl (riaaBHas u moOouHas). Ctpoenue atoma u llepuogmyeckuii 3akoH
J.1.MenneneeBa. ATOM — clIOxHast yacTUIA. Sapo (MPOTOHBI M HEUTPOHBI) U DIIEKTPOHHAS
oOostouka. 3oTomsl.
CTpoeHue 3JIEeKTPOHHBIX 000/104eKk aTOMOB. CTPOCHUE BJICKTPOHHBIX O0OJIOYEK aTOMOB
3JIEMEHTOB MaJbIX Mepuo0oB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JOYEK aTOMOB
AJIEMEHTOB OOJIBIIUX MEPHOA0B (TIEPEXOAHBIX d7eMeHTOB). [loHsTHe 00 opOuTaNsX. s-, p- U
d-opOutanu. DIeKTPOHHBIC KOHPUTYPAIIUK aTOMOB XMMUYECKHX 3JIeMeHTOB. COBpEeMECHHAs
dbopmynupoBka Ilepuoguueckoro 3akona. 3Hadyenue llepuoguyeckoro 3akoHa U
Ilepronnueckoi cucteMsl XuMU4eckux 3jiemMeHToB J[. . MenaeneeBa s pa3BuTHs HayKU
Y TIOHUMAaHUSI XUMUYECKOW KapTUHBI MUpa.
JdeMoHncTpanuu
Paznuunbie popmel [leproauueckoit cuctemsl xumudeckux 3meMmentoB 1. V1. Menneneesa.



Jlunamuyeckue Tabnuibl 11t MojenupoBanus [lepuonnueckoi cuCTEMBI.
IIpakTH4eckoe 3aHATHE:

-CocTaBiieHHe 3JIEKTPOHHBIX (OPMYJIT aTOMOB.

1.3. Crpoenne BemecrBa. MoHHas xumuyeckas cBsi3b. KoBaJeHTHass XMMHUYECKasi CBS3b.
Metannuueckas cBsi3b. BonopoaHas CBs3b.

JdeMoHcTpanuu

Mopenb KpUCTAIIIMYECKONW PEMIETKH XJIOPHIa HATPHSL.

OO0pa3ipl MUHEPAJIOB C HOHHOM KPUCTAITMYECKOMN peleTKON: KaJlblIUTa, TAJIUTA.

Monenu KpUCTANIMYECKUX PEIIETOK «CyXOoro Jnpaay» (WM iopa), anmasa, rpadura (wiu
KBapua

1.4. Boma. PacrBopsl. Bopa. PactBoprl. PactBOopenme. Boma kak pacTBOpPHUTEIIb.
PactBopumocTe BemecTB. HacelieHHble, HEHACHINIEHHBIE, IEPECHIIIEHHBIE PAaCTBOPHI.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JKUIAKOCTEH M TBEPIABIX BEIIECTB OT PA3JIHYHBIX
(dakTopoB. MaccoBasi J10Ji1 pacTBOPEHHOTO BELIECTBA. DJIEKTPOJIMTHYECKAs AUCCOLIMALIMSL.
DIIEKTPOJIUTHI U HEATEKTPOUTHI.

DJIeKTPOJIUTHYECKAS AUCCOUANUA. MeXaHU3Mbl JICKTPOJIUTUYECKON JUCCOLMALAN TS
BEILLECTB C PA3JIMYHBIMU TUIIAMH XUMHUYECKON cCBsi3U. CUlbHBIE U cla0ble 3JIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTUYECKON Aucconanvi. KucinoTel, OCHOBaHUS U
COJIM KaK JJICKTPOJIUTHI.

JdeMoHcTpanuu

PacTBOpUMOCTH BEILIECTB B BOJE.

PacTBOpeHuE B BOJie CEpHOM KHUCIIOTHI U COJIEW aMMOHUS.

1.5. Knaccupukanus HeOpraHm4eCKuX COeJUHEHUI U UX CBOICTBA

Kucnotsl u ux cBorictBa. OcHoBaHusl U ux cBoicTBa. Colid U UX cBoMcCTBA. OKCUJIBI U UX
CBOKCTBA.

JdemoncTpanumn

B3anmonenicTBue a30THOM M KOHLUEHTPUPOBAHHOW CEPHOM KHCJIOT C METAJUIAMH.
HeoOpatuMmelil ruiponu3 kapOuaa kanpius. O0paTuMblii TUAPOIINA3 COJIEH Pa3IMYHOIO TUIIA.
1.6. XumMuueckue peakuuu

Knaccupukanus xumudecknx peakunid. Peakiiyy coeuHEHUs, Pa3IoKEHUs, 3aMEIICHHS,
obmena. Karanutuueckue peakuuu. OOpaTUMble U HEOOPATUMBIE PEAKIUY.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE peakuuu. CreneHb oOkuciaeHus. OKHUCIHUTENb H
BOCCTaHOBJIeHHE. BoccraHoBuTenb W OKucIeHHE. MeTon 3eKTpoHHOro OajaHca st
COCTAaBJICHHSI YPAaBHEHUM  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid. CKOpoOCTb
XUMHUUYECKUX peakuui. [ToHsATHE 0 CKOPOCTH XMMHUYECKUX PEAKIUNA. 3aBUCUMOCTh CKOPOCTH
XUMUYECKUX PEAKIMM OT pa3luyHbIX (DaKTOPOB: MPHUPOJBI PEArUPYIOMIMX BEIIECTB, UX
KOHIEHTpPALIMM, TEMIIEPATYpPbl, IIOBEPXHOCTU CONPUKOCHOBEHHUS W  HCIIOJIb30BAHUSA
Katanu3atopoB. OOpaTUMOCTh XUMHUUECKUX peakiuil. OOpaTuMble 1 HEOOpaTUMBbIE PEAKITUH.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.

JdeMoncTpanuu

[Tpumepsl HEOOpAaTUMBIX PEAKLIMA, UAYIIMX C 00pa30BaHUEM OCAaJIKa, ra3a WK BOABL.
IIpakTuyeckoe 3aHsATHE.

-Pemenne 3a1a4 v ynpaxHeHH Ha CKOPOCTh XMMUYECKUX PEAKIUN.

1.7. MeTa/ibl 1 HEeMeTAJLIIbI



Meranabl. OCOOEHHOCTHM CTpOEHUST aTOMOB U KpuCTauioB. Du3nyeckue CBOWCTBA
metaiioB. Kiaccuukanus MeTaysuioB Mo pa3iU4HBIM IpHU3HAKaM. XUMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUYECKUU psAJ HanpspkeHUuil MertamioB. Meramiorepmus. O6miue
crocoObl  modydeHuss MeTauioB. [lorstme o  wmetammypruu. [lupomerammyprus,
TUIPOMETALTYPTHUs U dJIeKTpoMeTautyprusi. CIiiaBbl YUepHBIE U [IBETHBIC.

Hemeranabl. OcobeHHOCTH CTpoeHuss aroMoB. HemeTainel — mNOpoOCThie BELIECTBA.
3aBUCHUMOCTh CBOWMCTB TaJIOTEHOB OT WX TIOJOXKEHHUS B TMEPUOJUYECKON CHUCTEME.
OKHUCIUTENBHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAUIOB B 3aBHCUMOCTHM OT HX
MOJIOKEHHUS B PALY JIEKTPOOTPULATEIBHOCTH.

JdeMoHcTpanuu

Komnexuus Meranios.

BzaumopeiicTBue MeTamioB ¢ HeMmeTallaMu (Keje3a, IIMHKAa W aJIIOMUHUS C Cepoil,
ATIOMUHUS C HOJIOM, CYpbMBI C XJIOPOM, TOPEHHE JKeJe3a B XJI0PE).

Komnexknus HeMeTauos.

['openue HemeTamios (cepsl, hocdopa, yris).

JlaGoparopHasi padora:CBOKCTBA METAJUIOB U UX COCTUHEHUM

2. Opranuyeckasi XuMHust

2.1. OcHOBHBbIC TOHSATHHA OPraHU4YeCKON XMMHHU U TEOPHUS CTPOEHHUS] OPTraHUYECKHX
coequHeHnid. Teopust crpoeHust opraHndeckux coeauHeHud A.M.bytnepoBa. OCHOBHbIE
MOJIO’KEHUS] TEOPUU XUMHUECKOTO cTpoeHus. 3omepust u uzoMepbl. XumMudeckue HopMyibl
Y MOJIEJIN MOJIEKYJI B OPTaHUYECKON XUMUHU.

Knaccudukanusa oprannueckux BemectB. Kiaccudukamuss BemEecTB IO CTPOCHHUIO
YTJIEPOJTHOTO CKeJeTa M HATMYHKIO (PYHKIIMOHAJIBHBIX TPYII. [ 'OMOJIOTH U TOMOJIOTHSL.
JemoncTpaunu Mozaenu MOJIeKyJ1 TOMOJIOTOB M N30MEPOB OPraHUYECKUX COCIMHEHUM.
KauectBenHoe oOHapy>XeHHE YIJiepoja, BOJAOpOAa M XJopa B MOJIEKYJIaX OpPraHMYEeCKUX
COCIUHEHUN.

2.2. Y1J1eBoAoOpoabl M UX NMPUPOTHBbIE HCTOYHUKHI

AJKaHbl. AJIKaHbl: TOMOJIOTMYECKUW PsANl, H30MEpPUs M HOMEHKJIATypa aJKaHOB.
XUMUYECKHE CBOMCTBA aJKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMEIICHHUE, pPa3I0KEHUE,
nerusipupoBanue. [[pumeHeHne aikaHOB HA OCHOBE CBOWCTB.

AJIKeHBI. DJTWJIEH, €ro IMojJydeHHe (ACTruAPUPOBAHMEM JTaHa, JCNOJUMEpHU3alneH
noyivdTUIIeHa). ['OMoNoruyeckuii psii, M30MepHsi, HOMEHKJIATypa ajKeHOB. XHUMHUYECKHE
CBOMCTBa ATWJICHA: TOPEHUE, KAUECTBEHHbIE peaklnH (oOeciBeYMBaHWEe OPOMHON BOJIbI U
pacTBOopa NepMaHraHara Kaiwus), rufpartanus, noiumepusanus. [I[pumeHeHue sTuiaeHa Ha
OCHOBE CBOWCTB.

JAuenbl u kayuyyku. [lonaTHE 0 qUEHAX KaK yrJieBOJOpPOAAX C ABYMS JIBOMHBIMU CBSI3SIMU.
ConpspkeHHBIC TUEHbI. XMMHUUYECKHE CBOMCTBA OyTaaueHa-1,3 u u3omnpeHa: o0eciBeUnBaHHE
OpOMHOW BOJABI U MOJUMEpH3aNUS B Kaydyyku. HaTypalbHbIII U CHUHTETUYECKHE KaydyKH.
Pe3una.

AJknHbI. XMMHUYECKUE CBOMCTBA alleTWIICHA: FOpEeHHE, 0OecI[BeunBaHUE OPOMHOM BOJIHI,
MPUCOEANHEHNI XJOpOBOAOpoAa W rumpartauus. [IpuMeHeHne aneTwiieHa Ha OCHOBE
CBOMCTB. MexknaccoBasi u3oMepus ¢ ankaareHaMu. Apenbl. benzon. XuMudeckue cBocTBa
OeH30J1a: TOpEHHUe, peaklMHu 3aMmelleHus (TaJloreHupoBaHue, HUTpoBaHue). lIpuMenenue
O€H30J1a Ha OCHOBE CBOMCTB.

IIpupoaHbie HMCTOYHHUKHM YIJIeBOAOPOAOB. IlpuponaHbId ra3: cocraB, NPUMEHEHHUE B



kadectBe TorumBa. Hedth. CoctaB u mnepepabotka HedTu. Ileperonka HedTH.
Hedrenpomgykrsr.

JdemoHcTpanumn

['openne meTtana, STUIEHA, AETUIIEHA.

OTHollIEHHE MeTaHa, 3THJIEHA, alleTUieHa U OEH30J1a K pacTBOpaM IepMaHraHaTa Kajlus H
OpomHoii Boxe. llomydyeHue STUNIeHA peaklue AerujipaTallud 3TaHOJIa, aleTHWieHa —
TUAPOJIH30M KapOu1a KaIbIus.

IIpakTH4yeckoe 3aHsATHE:

- CocTaBiieHHE CTPYKTYPHBIX (JOPMYJI U Ha3BaHUN aJKaHOB

- CocTaBiieHHE CTPYKTYPHBIX (POPMYJI U Ha3BAaHUN aJIKEHOB

- CocTaBiieHHE CTPYKTYPHBIX OPMYJI M HA3BaHUN JTHEHOB

2.3. Kuciopoacoaepxanue opranuyeckne coelnHeHus

Couprtel. [lomydyenne 5sTaHona OpoXEHHMEM TJIOKO3bl M TUIpaTaluedl  STUIeHA.
['mppokcunpHas rpynna kKak (yHKUHOHanbHass. lloHSATHME O TpeaesbHBIX OJHOATOMHBIX
cnupTax. XHMHUYECKHE CBOMCTBA 3TAaHOJA: B3aUMOJIEWCTBHE C HAaTpueM, OOpa3OBaHHE
NPOCTBIX U CJIOXHBIX 3(UPOB, OKUCIECHHE B anpaeruia. [IpumeHeHue sTaHojia HA OCHOBE
CBOWCTB. AJIKOTOJIU3M, €r0 IOCHEACTBUS I OpraHM3Ma 4YeloBeKa U IPENyNpPEKICHHUE.
[MueprH Kak IPEACTAaBUTENb MHOTOATOMHBIX CIHAPTOB. KadecTBeHHas peakuus Ha
MHOTr0aTOMHBIE cIUPTHL. [[pruMeHenne runepuna.

®enon. Dusnyeckne W XUMHYECKHE CBOMCTBa (eHosna. B3auMHOe BIMSHHUE aTOMOB B
MoJieKyse (peHona: B3aMMOJCHCTBHE C THAPOKCHIOM HATpUsi M a30THOM KHUCIIOTOM.
[Ipumenenne ¢QeHona Ha OCHOBE CBOHCTB. AJbaeruabl. I[loHsTtue 00 anpaeruaax.
AnpaeruyiHasg rpymnna kak QyHkiuoHaibHas. dopmanbaerus U ero CBOMCTBA: OKUCICHHUE B
COOTBETCTBYIOLIYK0 KHUCJIOTY, BOCCTAHOBJICHME B COOTBETCTBYIOIIMU crupT. Ilomydenwue
aJIbJICTUJIOB OKHCJIEHMEM COOTBETCTBYIOIIMX cnupToB. [Ipumenenue ¢opmanbaeruaa Ha
OCHOBE €r0 CBOMCTB.

KapoOonoBbie kucaorbl. [lonstrne o kapOoHOBBIX KucinoTax. KapOokcuibHas rpynmna Kak
(GbyHKUIHOHATIBHASA. ['OMOJIOTMUECKUI psAll MPEIeIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[Tonyuenre KapOOHOBBIX KHCJIOT OKHUCICHHEM albACTHA0B. XHUMHUYECKHE CBONCTBA
YKCYCHOM KHCJIOTBI: OOIIME CBOWCTBA C MUHEPAIbHBIMA KHUCIOTAMU W pEaKIMs
srepudukanuu. [IpruMeHeHne yKCYCHOW KHCJIOTHI Ha OCHOBE CBOWMCTB. BbIcIne KUpHBIC
KHMCJIOTHI Ha ITPUMEpE MaJIbMUTUHOBOM M CTEAPUHOBOM.

Caoxnbie 3¢gupbl U kupbl. [lonydeHue cloXHBIX 3(QUPOB peakuuen STepUPUKALMH.
CrnoxHble 3¢upbl B NpUpoOJe, WX 3HaueHue. [IpuMeHeHue CIOXKHBIX 3(PUPOB HAa OCHOBE
cBoicTB. Kupbl kak cioxubeie 3¢upsl. Knaccudukamus xupoB. XUMHUYECKHE CBOWCTBA
JKUPOB: TUAPOJINA3 W TUAPUPOBAHHUE KUIAKUX KUPOB. [IpuMeHeHue KUPOB HAa OCHOBE
CBOMCTB. MbLia.

YrieBoabl: ria0Ko03a. [7IOKO3a — BEHIECTBO C  JIBOMCTBEHHOW (QYyHKIMEH —
NBACTUAOCIIUPT. XUMHUYECKHE CBOMCTBA TJIFOKO3BI: OKMCJIEHUE B TVIFOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJICHHME B cOpOUT, cnupToBO€ OpokeHue. [IpumeHeHue TIOKO3bl Ha OCHOBE
CBOWCTB. 3HAYEHUE TOIOKO3bI B )KMBOM IPUPOJIE U KU3HU YEJIOBEKA.

YraeBoabl: kpaxmaga. Dusmueckne W XUMHUYECKHE CBOMCTBA. llosiydeHue kpaxmaia.
[IpuMeneHune KkpaxMana Ha OCHOBE CBOWCTB.

YriaeBoapl: nenoa03a. Ousnyeckue U XUMHUYECKUE CBOMCTBA. llonydeHue LEUIHOI03bL.
[IpuMeHeHnE HETI0I036l HA OCHOBE CBOWCTB.



JdeMoHCcTpauu

KauecTBeHHbIEC pEaKIIMU HA MHOTOATOMHbBIE CITUPTHI.

Peakiust cepeOpsiHOrO 3epKaiia albIeruI0B U TITIOKO3bI.

OxucieHre anbAeruioB 1 IIOKO3bl B KUCIOTY € MOMouIbio ruapokcuaa meau (1I).
KauecTBeHHas peaknuus Ha Kpaxmad.

IIpakTHuyeckoe 3aHsATHE:

CocraBiieHuE CTPYKTYpHBIX (hOPMY 1 Ha3BaHUN KapOOHOBBIX KHUCIOT

3. buoJsorus

3.1 Mmnuorooopa3ue ;kuBoro mMupa. OObEeKT H3y4eHHs] OHOJIOTMM — >KMBas MPUPOJA.
[Ipu3Haky >KMBBIX OPraHW3MOB M WX MHOrooOpasue. YpoBHEBas OpraHM3alusi >KUBOU
OpUpOABl M HBOMIONUSA. MeToapl MO3HAHUS KUBOM mpupoabl. OOME 3aKOHOMEPHOCTH
ouonoruu. Poibs 6uonoruu B GOpMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa W TPAKTHYECKOW JESITeNIbHOCTU Jiojed. 3HaueHue OWOJOTUM TPU OCBOCHUU
npodeccuil ¥ ceruaibHOCTEN cpeHero npodecCuoHaIbHOTO 00pa3oBaHuUs.
JdemoHcTpanumn

buonornyeckue cUCTEMBI pa3HOTO YPOBHS: KJIE€TKA, OPraHU3M, MOMYJIALHS, SKOCHCTEMA,
ouocdepa.

3.2YUEHHUE O KJIETKE

XuMHUYecKas Oprauu3anus KieTku. OpraHnyeckue 1 HEOPraHMYECKUE BEIECTBA KIETKH
U KUBBIX OPraHU3MOB, WX POJIb B (YHKIIMOHUPOBAHUU KJIETKH. bruosiornyeckas poiib BOJbI
B KJIETKE.

Beaxmu, yriesoanl, JUIHMABI H UX POJb B KJIeTKe. CTpOeHUE, CTPYKTypa U BBIIIOJIHSAEMBIC
¢yukun OenkoB. [leHatypauuss u peHarypauus Oenka. CTpoeHue, U BBIIOJIHSIEMbIE
(GyHKIUM yriieBoA0OB. PoJb IUIIHUIOB B KIIETKE.

HyxkienHOBBIE KHCJOTHI U UX POJIb B KJIeTKe. THUIBI HYKIEHMHOBBIX KACIOT. OCHOBHBIE
BUJIbI, cTpoeHue W BbinonHsemble ¢yHkuuu PHK. JJTHK — Hocurens HacnenacTBEHHOM
uHpopmanuu. Pernkanusa JJHK. I'en. I'enetuueckuit kox.

Kuerounasi Tteopusi crpoeHusi opranm3mMoB. Mcropus usyuyeHust kinetku. OCHOBHBIE
MTOJIO’KEHUS KIIETOYHOU TEOpHUH. 3HAYEHNUE KIIETOYHOU TEOPUH.

Bupycsl kak HekJieTOuYHas ¢opma ku3HM. CTpOeHHE BUPYCOB U UX THUIIbL. JKW3HEHHBIN
uuki BUpycoB (Ha mpumepe Bupyca CIIMJla wim renmatuta). Kinerka-xo3sMuH UM BHpYC-
napasuT: CTpaTeruu B3auMoiecTBus. bopb0a ¢ BUpYCHBIMU UH(DEKLIUAMH.

Hemoncmpanuu

Crpoenue u crpykrypa 6enka. Ctpoenne mosekyn JIHK u PHK. Permukanus JIHK.

CxeMbl dHepreTHUeckoro ooMeHa u 6rmocunTe3a Oenka.

CrtpoeHue KJIeTOK NPOKapUOT U 3yKapHOT, CTPOCHHE M MHOrooOpa3ue KJIETOK PacTeHUH U
KUBOTHBIX.

CrpoeHue Bupyca.

®dotorpadun cxeM cTpoeHust XxpomocoMm. Cxema CTpOeHus TeHa.

MwuTos3.

Ilpakmuueckue 3anamus

- OCHOBHBIE CTPYKTYpPHBIE KOMITIOHEHTHI KJIETKU

-Pemenne 3agau o reme: « HyKiIenHOBBIE KUCIOTBI»

Jlabopamopnuie 3anamus



-HabnroneHne KiIE€TOK pacTeHU W KUBOTHBIX IOJ] MHKPOCKOIIOM Ha TOTOBBIX
MHKpPOIIpEnaparax, Mx OMUCaHUE.

-IIpuroroBieHne u ONUCAHUE MUKPOIIPENAPATOB KIETOK PACTECHUM.

-CpaBHEHUE CTPOEHHUA KJIETOK PACTEHUM U )KMBOTHBIX 110 TOTOBBIM MUKPOIpENapaTaMm.

3.3 OP'AHU3M. PASBMHOXEHUE U UHAUBUAYAJBHOE PA3SBUTHUE
OPI'AHU3MOB

PasmHuoxkenne opranu3sMoB.OpraHuzMm — eauHoe lienoe. MHorooOpasue OpraHu3MOB.
Pa3smHOXXeHHEe — BaKkHeilllee CBOMCTBO JKHMBBIX opranu3moB. [lonoBoe u Oecmonoe
Pa3MHOKEHUE.

MuTto03. X0oa MuTo3a .brnonornueckoe 3Ha4YeHUE MUTO3A.

Meiio3. Xon meiio3a. O6pazoBaHHe TMOJIOBBIX KJIETOK W OIUIOJOTBOPECHHE.
IMOpHOHAIbLHOE Pa3BUTHE OPraHu3Ma. OMOPHOHANBHBIN 3Tan OHTOreHe3a. OCHOBHbBIE
CTaAuM 3MOpPHUOHANBHOTO pa3BUTUA. (CXOACTBO 3apOJbIlICid MPEACTABUTEIEH pPAa3HBIX
TCPYMII TIO3BOHOYHBIX KaK CBUETEIBCTBO UX 3BOJIIOIIMOHHOTO poACcTBa. OpraHoreHes.
IMocramOpuonanbHoe paszsurue. [Ipsmoe u Henpsmoe pazputue. [locTaMOpHOHATBHBIE
nepuoibl. JKU3HEHHBIN UK OPTaHU3MOB.

Jemoncmpayuu

MHuoroo0Opasue opranu3MoB.

OOMeH BeNIeCTB U MPEBpaIlCHUE SHEPTUH B KiieTKe. DOTOCUHTE3.

Jenenue xkietku. MuTo3.

becnionoe pa3zmHoxkeHnue opranu3mMoB. OOpa3zoBaHUeE MOJIOBBIX KIETOK.

Meios.

OmnonotBopeHue y pacteHuil. UHIMBUyalbHOE pa3BUTHE OpraHU3Ma.

Tunel MOCTAIMOPUOHATBHOTO Pa3BUTHUS KUBOTHBIX.

Ilpakmuueckue 3anamus

CpaBHHTENBHAS XapaKTEPUCTUKA MUTO3a U MEHO03A.

DopMBbI Pa3MHOKEHUSI OPTAHU3MOB.

3.40CHOBbBI TEHETUKU U CEJIEKIIUU

OCHOBBI yY4YeHHMSI O HACJEACTBEHHOCTH M HU3MEHYMBOCTH. [‘eHEeTMKa — Hayka o
3aKOHOMEPHOCTAX HACJEICTBEHHOCTH W W3MEHUYMBOCTH OpraHu3moB. [. Mengenp —
OCHOBOIIOJIO)KHUK T€HETHKH. ['€HeTMyecKas TEPMHUHOJIOTHS M CHUMBOJIMKA.

IlepBbiii 3axkon I'. MeHnpgeast. 3aKOHbI TE€HETHMKH, YCTaHOBJIEHHbIE [. Menaenem.
MonorubpumHoe CKpenBaHue.

Bropoii 3akon I'. MeHnaeJisi. 3aKOHbI T€HETUKHU, yCTaHOBIIEHHbIE ['. Menaenem

Tpernii 3akon I'. Mennens. Jlurubpuanoe ckpeumBanue. HesaBucuMmoe HacienoBaHUE.
Craructuyecknii Xxapakrep 3akoHoB ['. MeHensi.

XpomocoMHasi Teopusi HACJIeACTBEeHHOCTH. B3anmoselictBue reHoB.CLEIUIEHHOE C TTOJIOM
HACJIEIOBAHUE

I'eneruka nmosa. HaciienoBanue NMpU3HAKOB, CHEIUVICHHBIX ¢ MoJoM. HacnencrBeHHble
00JIe3HU YEJIOBEKA, UX MPUYUHBI U MPODUIIAKTHKA.

3aKOHOMEpPHOCTH M3MEHYHMBOCTU. HacnenCcTBeHHAs, UM T€HOTUITNYECKAs, U3MEHUYUBOCTb.
MoaudukanuoHHasi, Wi HEHACJIeACTBEHHAsI, ”3BMEHUUBOCT.

OCHOBBI CeJIeKIIUM PACTeHHH, KUBOTHBIX M MHKPOOPraHM3MoB.l eHeTHUKa —
TeopeTHYecKasi OCHOBa cenekiuu. OAOMallHMBAHUE JKUBOTHBIX W BbIpAllMBAHUE



KYJIbTYPHBIX paCTEHU — HadaJlbHbIC ATanbl cenekuuu. Yuenue H. 1. BaBuiioBa o neHTpax

MHOT000pa3us U TPOUCXOXKICHUS KYyJIbTYpHbIX pacTeHUW. (OCHOBHBIE METOJbI
CEJICKIIUH: ruopuIn3aIus U HCKYCCTBEHHBIM OTOOp. (OCHOBHBIE JTOCTHXKCHUS
COBPEMEHHOM CEJIEKIIUU KYJBTYPHBIX PaCTCHUH, JOMAITHUX KUBOTHBIX u
MUKPOOPTraHU3MOB.

Jemoncmpayuu

MonorubpuaHoe u TMruopuIHOe CKpernuBanue. [lepexpect xpomMocom.
CuemieHHO€E HacnenoBaHue. Myranuu.

[{eHTpBsl MHOrOOOpa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTCHUHN U TOMAIIHUX KUBOTHBIX.
['ubpunuzanus. VickyccTBeHHBIN 0TOOD.

HacnenctBennsie 00Jie3HU YeOBEKA.

BiustHue ankoroyinzma, HApKOMAaHUM, KyPEHUS HA HACIIEICTBEHHOCTb.
Ilpakmuueckue 3anamus

-Pemienne reneTmyeckux 3aa4 HA MOHOTHOPHUIHOE CKpEUIMBaHUE.
-Pemenne renernyeckux 3aad Ha IPOMEKYTOYHOE HACIECAOBAHHUE.
-Pemienrie reHeTMueckux 3ajad Ha JUTMOPUIHOE CKPEIIMBaHUE.
Jlabopamopnwie pabomul

-AHanu3 GEeHOTUIMNYECKON N3MEHYMBOCTH.

3.5 MPOUCXOXJIEHUE n PASBUTHUE AKNU3HU HA 3EMJIE.
IBOJIIOIIMOHHOE YYEHUE

IIpoucxo:xkaeHue ¥ HavajbHble 3Tanbl Pa3BUTHA KU3HM Ha 3emuie. [Wnoressl

IIPOMCXOXKIACHHUS KU3HU. VI3yueHne OCHOBHBIX 3aKOHOMEPHOCTEN BOSHUKHOBEHUS, Pa3BUTHS

Y CyIIECTBOBAHMS KU3HU Ha 3eMIIE.

JBonwunonHoe yuenue Y. Jlapsuna. XXuznp u Tpynsl U.Jlapsuna. OCHOBHbIE TPUHIIUIIBL

sBONMIOIIMOHHON Teopun Y.JlapBuHa. Ponb 5BOMIONMOHHOTO YyueHUs B (OPMHPOBAHUU

COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHBI MUpA.

Jemoncmpayuu

Kpurepun Buga. CTpykTypa NOMyJIALMH.

AJlanTUBHBIE OCOOCHHOCTH OPraHW3MOB, UX OTHOCHUTEIIBHBIM XapakTep. DBOIIOLHMOHHOE

JIPEBO PACTUTEIBHOTO MHPA.

DBOJIFOLIMOHHOE JPEBO )KUBOTHOTO MHUPA.

[IpencraButenu peaKUX U UCYE3AIOIINX BUIOB PACTEHUM U )KUBOTHBIX.

Ilpakmuueckue 3anamus

- Meraduznueckuii nepuo B ICTOPUN OUOIOTUU

-MuxposBosmtonusi. COBpeMEeHHbIE MTPEACTABICHHS O BUI000pa30BaHUU

- MakposBountonus. ['1aBHbIe HaIIpaBIEeHUS 3BOJIFOLIMU

- AHanu3 U OLIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKACHUS KUZHMU.

JlabopaTopHbie padoThI:

-IIpucnocobsieHre opraHu3MoB K pa3HbIM cpefaM 00uTaHus (BOJIHON, Ha3€MHO-BO3/ Yy IIIHOM,

MMOYBEHHOM).

3.6ITPOUCXOXIAEHUE YEJIOBEKA

AHTpoOmoreHe3. OBosonuss mTpuMaToB. COBpPEMEHHBIE THUMOTE3bI O MPOUCXOXKIACHUU

yenoBeka. Jloka3aTenbCTBa POJCTBA YEIOBEKA C MIIEKONMTAKOIIMMM XUBOTHBIMHU. JTarlbl

ABOJIIOLIMM YEJIOBEKA.



I'unore3nbl 0 MPOMCXOKAEHNH 4esaoBeka. YUenoBeueckue pachl.

Jemoncmpayuu

YepTbl CXOJICTBA M pa3IMuMsl YEIOBEKAa M JKUBOTHBIX. UepThl CXOJCTBA 4YEJIOBEKA U
MIPUMATOB.

Ilpakmuueckue 3anamus

-OCHOBHBIE ATallbl aHTPONOTEeHE3a YEIOBEKA

-BrisiBieHMEe UM ONMCaHWE MPU3HAKOB CXOJICTBA 3apoJbIIIECH YeJIOBEKa U JAPYTUX
MO3BOHOYHBIX KaK JIOKA3aTeJIbCTBO UX DBOJIOLIMOHHOTO POJICTBA

3.70CHOBBI OKOJIOI'nn

JK0JIOTUSI — HAYKa 0 B3AUMOOTHOIIEHUSX OPraHU3MOB MexKAy c000i U OKpy:Kalouei
cpeaoil. Dxosorus Kak Hayka. CBsI3b JKOJOTMM C JPYrUMU Haykamu. [Jo0ajbHbIe
HKOJIOTHYECKUE MTPOOIEMBI U ITyTH HX PEIICHMUS.

JKoslornyeckue cucreMbl. BupoBas U NOpocTpaHCTBEHHasi CTPYKTypa SKOCHUCTEM.
[IuiieBbie CBSI3M, KPYrOBOPOT BELIESCTB U MPEBpAIleHUE YHEPTUM B dKocucTeMax. [IpuunHbl
YCTOMYMBOCTH U CMEHBbI 3KocucTteM. CyKIecCuw.

HckyccTBeHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.

Henun nuranus. Ilepemauya BemecTB W SHEPruM IO LENSAM NHUTaHUA B IPUPOJHOU
HKOCUCTEME U B arpoleHO3E.

JKoJOrHYeCKHe (PAKTOPBI, MX 3HAYEHHE B KU3HU OPraHu3MoOB. AOHOTHYECKHUE,
onoTHyeckue (PaKTopbl CPebl.

buocdepa — ruaobanbHas sxocucrema.Yuenue B. 1. Bepnaackoro o 6uocdepe. Poib
KUBBIX OpraHu3mMoB B Ouocdepe. buomacca. KpyroBopoT BakHEMIIUX OWOTEHHBIX
AJIEMEHTOB (Ha MpUMEpE yIIiiepo/ia, a30Ta u Jp.) B buocdepe.

Bbuocdepa u yesnoBek. N3menenus B 6uochepe. [lociaenacTBusi nearenbHOCTH YEIOBEKa B
OKpy>Xarolie cpene. BozneiicTBUEe MPOU3BOACTBEHHOW MNESITEIBHOCTH HA OKPYKAIOIIYIO
cpenay B obmactu cBoeut Oymymieit npodeccun. Hoocdepa. IlpaBmna nmoeaeHus mroaeu B
OKpy>Kalollel TpupoaHON cpene. bepexxHoe OTHOIIeHHE K OWOJIOTHUYECKUM OOBEeKTaM
(pacTeHUsAM M )KMBOTHBIM M X COOOIIECTBAM) M X OXpaHa.

IIpupoanblie pecypchbl 4 MX UCOJIbL30BaHMe. Hercuepnaembie U HCUepIiaeMbI€ PECYPCHI.
Jemoncmpayuu

Dxonornyeckue (HakTophl U UX BIUSHUE HA OPTraHU3MBI.

MeXBUOBBIE OTHOIIEHUS: KOHKYPEHIIUS, CAMOUO03, XUIIHUYECTBO, Mapa3uTu3M. SApycHOCTb
PacTUTENIBHOTO COOOIIECTRA.

[TumeBble enu 1 ceTu B OMOIIEHO3€e. DKOJOTUYECKUE TTUPAMUJIbIL.

Cxema 3KOCUCTEMBI.

KpyroBopot BeliecTB U MpeBpaLIEHUE SHEPTUU B SIKOCUCTEME.

KpyroBoport yrieposa (azota u 1ip.) B 6uocdepe.

Oco0o0 oxpansieMble PUPOJIHBIE TeppUTOpUU Poccum.

Ilpakmuueckue 3anamus

-CpaBHUTEIBLHOE OMKUCAHUE OJHOM U3 €CTECTBEHHBIX MPHUPOJHBIX CUCTEM (HAampUMmep, jieca)
U KaKOH-HUOYAb arpOd’KOCUCTEMBI (HAPUMED, MIIIEHUYHOTO TOJIS

-Onucanre M TPAKTHUYECKOE CO3JaHUE MCKYCCTBEHHOM HSKOCHUCTEMBI (IPECHOBOJIHBIN
aKBapuyM)

-CocraBlieHHE CXEM TepeJayd BEIIeCTB M HDHEPruu MO IENsSM MUTaHWUS B TMPUPOIHOU
HKOCUCTEME U B arpoIeHO3E.



Pemrenne skonornyeckux 3anaq

3.8BUOHHUKA

Bbunonuka kak 0OgHO M3 HampaBjeHuH Ouosormu. buoHuka kak Hayka. OCOOEHHOCTH
CTPOEHHUA, PYHKIMOHUPOBAHUS )KUBBIX OPTaHU3MOB, UCIIOJIb3yEMbIE 4eTOBEKOM. OCHOBHBIE
HaIpaBJICHUS] OMOHUKH.

Jemoncmpayuu

Mopenu cki1aqyaTon CTPYKTYpbI, HCIIOIb3YEMON B CTPOUTEIICTBE.

TpyOuaTsie CTPYKTYpbI B )KUBOM MPUPOJIE U TEXHUKE.

AdpoMHaMHYECKUE U TUAPOJUHAMUYECKHAE YCTPOMCTBA B JKUBOW IIPUPOJE U TEXHUKE.

TemaTnueckui mjiaH

Bua yueOHo# padoThl KoJsmnyecTBo 4acoB
AynaurtopHbie 3ausitusi. Conep:kanue Ipoduan
npo¢ecCHOHATBLHOI0
00pa3oBaHus
TexHuuyeckuid
CnennaasHocts CIIO
35.02.16
| Beenenue. 2
1.00mas u HeopraHu4ecKasi XuMusi
1.1 | OcHOBHBIE TOHATUS U 3aKOHBI XUMUHU 8
1.2 | Ilepuoanueckuii 3akoH u [lepronndeckas cucrema 6
xuMHUeckux 35eMeHToB JI. M. MeneneeBa u cTpoeHre aToMa
1.3 | CtpoeHue BeniecTna. 2
1.4 | Bogna. PacTtBOpHI. 4
1.5 | Knaccudukanuys HeOpraHn4eCKiX COSAMHEHUH 1 MX CBOHCTBA 2
1.6 | XuMuyeckue peakuuu 6
1.7 | MeTamibsl 1 HEMETAIIIbI 6
2. Opranuyeckasi XuMust
2.1 OcHOBHbIE TIOHATHS OPTAaHUYECKON XUMUU U TEOPUSI CTPOCHUS 2
OPraHN4YeCKUX COCTMHEHUHN
2.2 | YrieBoAopoibl U UX MPUPOIHBIE HCTOUHUKH 14
2.3 | Kuciopojacoaepxaiiue opraHidecKue COSTUHEHUS 16
3. Buoaorus
3.1 | MHoroo0pa3ue KHBOTO MHpa 2
3.2 | YueHue o KIIETKeE. 20
3.3 | OpranusMm. PasMHOXeHHE ¥ WHIUBUAyaTbHOE  pa3BUTHE 14
OpraHHU3MOB
3.4 OCHOBBI T€HETHKH U CEICKIINH. 24
3.5 | [IpoucxoxaeHue 1 pa3BUTHE KU3HU HA 3eMJIe. DBOJIFOIIMOHHOE 14
yUYeHHeE.
3.6 | IIpouncxoxaeHNe JeIoBeKa. 8
3.7 | OCHOBBI SKOJIOTHH. 22
3.8 | buonuka. 2
Hroro: 174




3.TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA

[Ipu peanuzanuu conepkanusi o01e00pa3oBaTeIbHOrO y4eOHoro npeamera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI) B
npeaenax ocBoeHusa I[IICC3 mo cneumansHOcTH: 35.02.16 Oxcnayamayus u pemMoOHm CeNbCKOXO3AUCMEEHHOU MEeXHUKU U
0bopydosanusina 6a3e OCHOBHOTO 00IIIero 00pa30BaHMs C MOJIYUYCHHEM CPEIHEro o0Iero oopa3oBaHus MakCUMalIbHasl yueOHas
Harpy3ka oOydJaromuxcsi coctaBisger 174 waca. M3 Hmx ayautopHas (oOs3aTtenbHas) Harpy3ka oOydarommxcs - 174 daca,
BKJIFOYAs IPAKTUYECKUE U JIaDOpaTOpHbIE 3aHATH — 61 yac.

Ne i/t

Copepxanue yueOHOr0o MaTepHara,
nabopaTOpHBIE U MPAKTUICCKHE PAOOTHI,
camocTosTelbHas paboTa 00yJarommxcs,

WHUBUTyTbHBIA TPOCKT

O0B
eMm,
qac.

XapakTepuCTUKa OCHOBHBIX BHJIOB
NeSITeIbHOCTH (TI0 pa3JieliaM COIepPIKaHus
y4eOHOT0 MpeameTa)

[Tnanupyemble pe3yiabTaTbl
(mpenMeTHbIE 3HAHUS;
IIpEeIMETHBIE YMEHMUS)

DopMBI U
METO/BI
KOHTPOJIA

2

4

5

6

1. O0ma

S 1 HCOPraoHnveCKkass XuMmns

1
BBenenue

OOBACHATh XUMUYECKUE SIBJIICHHS, TIPOUCXOIAIINE B IIPHUPO/IEL,

Coaep:xxanue yueOHOro MaTepuaJia

N

OBITY M Ha IIPOU3BOJICTBE.
* OnpenensTb BO3MOXKHOCTH MPOTEKAHUST XUMUYECKUX

1.BBenenue

IPEBPAICHUHN B Pa3IMYHBIX yCIOBHUAX.

+ CoburoaTh IpaBHIIa 3KOJIOTUYECKN TPAMOTHOTO TIOBE/ICHHS
B OKpY>KaloIel cpeze.

*» OueHuBaTh BIMSHUE XUMHIYECKOTO 3arPSI3HEHHS
OKpY’KaloIel cpe/ibl Ha OpPraHU3M YeJIOBEeKa U IPYTUE KHBEIS
OpraHH3MBI.

* CoOmoaaTh npaBuia 6€30MacHOro 00paIleHus ¢ TOPIOYUMHU
1 TOKCHYHBIMH BEIIECTBAMH, JJAOOPATOPHEIM 000PYHOBAHUEM.
* ['0TOBHTH pacTBOPHI 3aJaHHOM KOHIIEHTPAIUH B OBITY U Ha
IPOU3BOJICTBE.

* Kputnuecky OlieHHBaTh JOCTOBEPHOCTh XMMHUYECKOH
nH(OpMAIHH, TIOCTYNAIOIICH 13 pa3HBIX HCTOYHHKOB.

I3 1chopMUpPOBaHHOCTD IPEJCTABICHUI O
MECTE XMMHUH B COBPEMCHHON Hay4HOM
KapTUHE MUPA; IOHUMaHHUE POJIM XHUMHUH B
(hopMUpPOBaHUHU KPYTro30pa U
(DYHKIMOHAIBHOI TpaMOTHOCTH YeJIoBeKa
JUISL pELLICHUs] MPAaKTUYECKUX 3a/1a4;

II3 2 — Bi1aieHrEe OCHOBOIIOIATAIOIUMHA
XUMHYECKAMH MOHSTHSIMHA, TEOPUSIMH,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE
T0JIb30BaHUE XUMHUYECKON TEPMUHOJIOTHEN
¥ CHMBOJIMKOW;

YcrHbli onpoc

1.1.
OCHOBHBIE
IIOHATHUA U

3aKOHBI
XUMHUHU

* JlaBaTb oOIpeielNeHHE U ONEPUPOBATh  CIETYIOLIUMU

Coaep:xxanue yueOHOro MaTepuaJia

XUMHYCCKUMHU TTOHATHAMM: BECIIECTBO, XAMHYICCKUI JJICMCHT,
aTOM, MOJICKYJIa, OTHOCHUTCJIbHBIC aTOMHasi U MOJICKYJIsIpHAs

1.OcHOBHBIE TTOHATHS XUMHU

Macchl, HOH, QJUIOTPONUS, W30TOMbI, XUMHUYECKas CBA3b,
3JIEKTPOOTPHUIIATEIBHOCTD, BAJICHTHOCTD, CTEIICHb OKHCIICHHUS,

2.0OCHOBHBIE 3aKOHBI XUMUU

MOJIb, MOJISIPHAs Macca, MOJISIPHBIH 00BEM ra3000pa3HbIX
BEIIECTB, BELIECTBA MOJICKYJISIPHOTO H HEMOJCKYJISIPHOrO

IIpakTHYecKOe 3aHATHE:

CTPOCHHUA, PacTBOPHI, DJIEKTPOJIUT n HEDJICKTPOJIUT,

1.PacuerHble 3a1aun Ha HaXOKICHUHA
OTHOCUTEIIbHON MOJIEKYJISIPHOM Macchl,
ONpeAEICHUE MACCOBOM 0 XUMHUYECKHUX
SJICMCHTOB B CIIOJKHOM BEIIICCTBE

NI N|&~|0O

DNEKTPOIUTHIECKAS JIICCOLIMAINS, OKHCIIHTEIb u
BOCCTaHOBHUTENb, OKHCICHHE HBOCCTAHOBICHHE, TEILIOBOH
3¢ deKT peakun, CKOPOCTh XMMHYECKOW peakIuH, KaTajus,
XHMHYECKOe paBHOBECHE, YTJICPOTHBII CKelIeT,
(yHKIHOHAIBHAS TPYIINA, H30MEPHsI, TOMOJIOTHS

* @opMyJIMpOBaTh 3aKOHBl COXPAHEHUS MAcChl BELIECTB M

II3 2 — BiajeHWe OCHOBONIOJIATAIOIIMMH
XHUMHYECKAMH  TOHSATHSMH,  TCOPHSIMH,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
TOJIB30BaHUE XUMHYECKON TEpMHUHOJIOTHCH
M CUMBOJIHKOIA;

113 4 — chopMUPOBAaHHOCTH YMEHUS 1aBaTh
KOJINYECTBEHHBIE OIICHKH W TPOU3BOIUTH
pacyeThl TO XHMHYECKHM (opMynaMm u
YpaBHEHHUSIM;

TIucbMeHHBIH
ornpoc

peueHne 3agaqy

OTt4ér 0
MPaKTHYECKOMY3a
HATHIO




2.OCHOBHEIE ITOHITHS U 3aKOHBI

TIOCTOAHCTBA COCTaBa BEILICCTB.

Ortuér 0

* VYcraHaBiIuBaTh HPHYUHHO-CIIEICTBEHHYIO CBS3b MEXIY MIPaKTUYECKOMY3a
COfep)KaHHEM OJTHX 3aKOHOB U HAIHMCAHHEM XHMHYECKHX HSTHIO
(hopMyJ1 M ypaBHEHHIA.
* YcTaHaB/IMBaTh 3BOJIIOLUMOHHYIO CYIIHOCTh MEHIEJICEBCKOM
U COBPEMEHHOH (hopMyIHPOBOK HepuoandecKkoro 3axona JI.1.
Menneneesa.
* OOBSACHATH (DM3UYECKHI CMBICIT CHMBOJIMKH TTEPUOANYECKOM
Tabiauupl  XxuMudeckux — anemeHtoB M.  Menneneea
(HOMEpOB 3JIEMEHTa, MepHoAa, TPYIIbI) U yCTAaHABIUBATH
IPUYMHHO-CJIEICTBEHHYIO CBSI3b MEXIY CTPOCHHEM aTroMa M
3aKOHOMEPHOCTSAMH HM3MCHEHHS CBOICTB JIEMEHTOB H
00pa30BaHHBIX UMM BEIECTB B IEPHUO/AX U IPyIIIax.
* XapaKTepu30BaTh 2J1€MEHTHI MaJIbIX 1 OOJIBIINX HEPUOIOB
I10 UX MOJI0KEHHUIO B Iiepuoguyeckoit cucreme .M.
Menneneesa.
* BINOIHATE XMMHYECKUH SKCIIEPUMEHT B IIOJTHOM
COOTBETCTBUH C IPaBIIIAMH O€301IaCHOCTH.
» HabnronaTs, GMKCHPOBATH M OIMCHIBATE PE3yIIbTATHI
IIPOBEJEHHOIO YKCIEPUMEHTA.
1.2. 6 * cnonb30BaTh B y4eOHOI 1 TpodecCHOHAIBHOM 113 1copMHPOBaHHOCTE NPEACTaBIEHHI O
JIeATEeTbHOCTH XMMHYECKHUE TEPMHUHBI U CHMBOIIHKY. MecTe XHMHM B COBPEMEHHOH Hay4yHOH
HepI/IOI[I/I‘I Coz[epma}me y'—lQﬁHOFO MaTepuaia 4 * Ha3pIBaTh U3y4eHHBIE BEIECTBA [0 TPUBUAIBHOMN WK KapTHHE MHpa; MOHHMMAaHHE POJIH XHMHU B
eCKUI 1.11 eproanye CKUH 3aKOH I[ U.Men nejeeBa 2 Memuynapoﬂanoﬁ HOMEHKJIAType ¥ OTPaXkaTb COCTaB ITUX (opmMupoBaHUH 5 Kpyrosopa 1 | TIucbMeHHBI
COCAMHEHHUIT C TIOMOIIBI0 XMMUYECKUX (DOPMYIL. (GyHKIMOHAILHOH IPAMOTHOCTH 4EJIOBEKA | ompoc
3aKOH U 2. CTpOGHI/Ie JIEKTPOHHBIX 0 GOII0UYEK ATOMOB 2 * Otpaxatb ngnqechue TIPOLIECCHI C TIOMOIIIBIO YPaBHEHU I JUTSE pemfx—um MPAKTUYECKUX 3aj]ay; Tecrupopanue
HCpI/IO A4 XUMHYECKHUX PEaKIUH. 3 3 m 2 BIIaJICHHE OCHOBOIIOJATAIOIINMHU
HpaKTI/I‘IECKOE 3aAHSATHEC: 2 * [IpoBOANTH CAMOCTOSATEINIBHBII MOMCK XUMUUECKOM XUMHUYECKUMU TOHATUSAMU, TEOPUAMH,
€CKasid MHMOPMAIUH C MCTIONB30BAHUEM PA3INIHBIX HCTOUHHKOB 3aKOHAMH U 3aKOHOMEPHOCTSMH; YBEPEHHOE Or9ér o
2.CocTaBiieHue NIEKTPOHHBIX (hopMyT 2 | (wayaro- v 6 - N
CHUCTEMA YUHO-TIOIYISAPHEIX H3/IaHHI, KOMIBIOTCPHBIX a3 JAHHBIX, | TOJE30BAHHC XHMHUYCCKOH TEPMHHONOTHCH | ppaprymeckomysa
aTOMOB pecypcoB MHTepHeTa); ¥ CUMBOJIMKO; HSATHIO
XHUMHNYECCK * UCIIOJIb30BaTh KOMIIBIOTEPHBIE TeXHOJIOrHHU [yt 00padoTku u | I3 3 — BnajgeHue OCHOBHBIMH METOJAMU
UX nepesady XUMIIeCKOi HH(POPMAINH 1 ee TIPEICTaBICHHS B HayYHOTO MO3HAHMS, HCIOIB3yEeMbIMH B
pasnuuHbIX Gopmax. XHUMHUH: HaO0IeH1EM, OTIHMCAHUEM,
OJICMCHTOB U3MEPEHHEM,  DKCIIEPHUMEHTOM;  YMEHHeE
I[. n. o0pabaTsBaTh,  OOBACHATE  PE3yJIBTATHI
MIPOBEJICHHBIX OIBITOB U JENaTh BBIBOJBI;
MCHHGHGG TOTOBHOCTh U CIIOCOOHOCTH HPHUMEHSATHh
BaA U METOMBI TIO3HAHUS pu pelIeHnH
MIPaKTUYECKHX 3a1a4;
CTPOCHUC M3 4 — chopMUPOBAHHOCTH YMEHHS JaBaTh
aToMa KOJIMIECTBEHHbIC OLCHKH U IPOU3BOJIHUTH
pacyeTl MO XHMHYECKHM (opMynaMm u
YpaBHEHHSM;
I3 5 — BrnajeHue NpaBUIaMHM TEXHHUKH
6e3omacHoCTH pu HCTIONB30BaHHA
XHMHYECKUX BEIECTB;
I3 6 — chopMHUPOBaHHOCTE COOCTBEHHOI
MO3UIMH II0 OTHOIICHHI0 K XHMHYECKOH
nHopManyy, MHONy4aeMOH U3  PasHBIX
HCTOYHHKOB.
1.3. 2 * Mcnonb3oBatk B yueOHOIT U mpodeccnoHambHON 3 1chopMupoBaHHOCTH MPEICTABICHUH O
JIeATeIbHOCTH XHMHIECKHUE TEPMHUHBI U CHMBOIIHKY. MecTe XHMHHM B COBPEMEHHOH HaydHOH
CTpOCHI/le Conepmaﬂne yqeﬁﬂoro MaTepuajia 2 * Ha3piBaTh N3yucHHbIE BEIECTBA 10 TPUBHATIBHOM MIIH KapTHHE MHpa; ITOHHMMaHHE POJIU XHMHHU B
1 CTnoee RAACTRA 2 MEXIyHapOIHOI HOMCHKIATYPE M OTPa)kaTh COCTAaB 3THX (opmMupoBaHUH Kpyrosopa 1 | TIucbMeHHBI




1.Boga. PactBophbl

COCIMHEHHH C MOMOIIBI0 XUMUIECKUX HOPMYIL.

(YHKIIMOHAIBHOM TI'PaMOTHOCTH 4YEJIOBEKa

YCTHBIi onpoc

BellecTBA COCIMHEHHIT C TIOMOIIBIO XMMUYECKUX (DOPMYII. (yHKIMOHAJIPHON TPaMOTHOCTH 4YeJOBEKa | OHpoc
* OTpakaTh XUMUUYECKHUE IIPOLECCHI C HOMOLIBIO ypaBHEHUH JUISL peIlieH s TPaKTUYECKHX 3a/1ay;
. XUMHYECKHX PEaKIUH. I3 2 — BiajgeHHe OCHOBOIOJNATAIOIIUMU
* [IpoBoUTH CAMOCTOSTEIBHBII OMCK XUMUUECKOH XMMHMYECKUMU  HOHATUSMH,  TEOPHAMH,
MH(DOPMALMH C UCTIONIb30BAHHEM PA3JIMYHBIX HCTOYHUKOB 3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
(HayYHO-TIONYJISIPHBIX W31aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, | MOJIB30BAHHE XHUMHYECKOH TEpMUHOIOTHEH
pecypcoB UHTepHera); M CUMBOJIHKOIA;
* UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH Ui 00padoTku 1 | I3 3 — BiaJeHHe OCHOBHBIMH METOJaMHU
nepesady XUMIIecKoil HHGOPMAIUH U ee IPeICTaBICHHS B HAyYHOTO MO3HAHUS, HCIOIb3yeMbIMH B
pasnMuHbIX GopMmax. XMMMU: HaOJII0JCHUEM, OIHCaHUEM,
H3MEPEHUEM,  OKCIEPUMEHTOM;  YMEHHE
o0OpabaThBaTh, OOBSICHATH  PE3YIbTATHI
MIPOBEJICHHEIX OIBITOB U JENaTh BBIBOJbI,
TOTOBHOCTD M  CIIOCOOHOCTb NPHMEHATH
METOMBI TIO3HAHUS pu pelIeHnH
MIPaKTUYECKHX 3aa4;
3 6 — cdopmMupoBaHHOCT COOCTBEHHOM
MO3UIUH II0 OTHOIIEHHI0O K XHMHYECKOI
nHGOpMalmMK, MONy4aeMOH U3  pPasHbBIX
HUCTOYHHKOB.
1.4Bo a. 4 * cnonb30BaTh B y4eOHOI 1 TpodecCHOHAIBHOM 3 1cdopmupoBaHHOCTH Hpe[[c:l:aBHeHHﬁ 0
JIeATEeTbHOCTH XMMHYECKHUE TEPMHUHBI U CHMBOIIHKY. MecTe XHMHM B COBPEMEHHOH Hay4yHOH
PaCTBopH Coz[epma}me y'—lQﬁHOFO MaTepuaia 4 * Ha3pIBaTh U3y4eHHBIE BEIECTBA [0 TPUBUAIBHOMN WK KapTHHE MHpa; MOHHMMAaHHE POJIH XHMHU B
2 MEXIyHapOIHOI HOMCHKIIATYpe M OTpakaTh COCTaB ITHX (opmMupoBaHUH Kpyrosopa u TectupoBanue
2

2.97eKTPOIUTAYECKAS] TUCCOIUALIUS

* OTpakaTh XUMUYECKHUE MTPOLIECCHI C TIOMOIIIBIO YPAaBHEHU I
XUMHYECKHX PEaKIHi.

* [IpoBOANTH CAMOCTOSATEINIBHBII MOMCK XUMUUECKOM
UHGOPMALHH C UCTIONB30BAHIEM PA3THIHBIX HCTOYHHKOB
(Hay4YHO-TIOMYJISIPHBIX M3JIaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa);

* UCIIOJIB30BATh KOMITBIOTEPHBIC TEXHOIOTHH 51 00pabOTKH U
nepeiayi XUMHIECKO HH(POPMALIUK U €€ TIPE/ICTABICHHS B
pasnuuHbIX Gopmax.

JUISL pELLICHUs] IPAKTUYECKHX 33/1a4;

I3 2 — BiajieHHe OCHOBOIIOJIATAOIIIUME
XUMUYECKHUMH  THOHATUSMH,  TEOPHUSIMHU,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
M0JIb30BAHUE XUMUYECKOH TepMUHONIOTHEH
M CUMBOJIUKOM;

II3 3 — BiaageHue OCHOBHBIMH METOIAMH
HAy4YHOTO T[IO3HAHMS, HCIIOJIb3YEMBIMU B

XHMUN: HabII0ICHIeM, OIHCAHHEM,
H3MEPEHHEM,  OKCICPHMCHTOM;  YMCHHE
o0pabaTsBaTh,  OOBACHATE  PE3yJIBTATHI

MIPOBEACHHBIX OIBITOB M JAENaTh BBIBOJBI;
TOTOBHOCTh M CIIOCOOHOCTH MPHMEHSTH
METOMBI TIO3HAHUS pu pelIeHnH
MIPaKTUYECKHX 3a1a4;

3 6 — cdopmMupoBaHHOCTH COOCTBEHHOM
MO3UIUH II0 OTHOIIEHHI0 K XHMHYECKOH
nHOpMaMK, MONy4aeMOH W3  pasHbBIX
HCTOYHHKOB.

1.5.Knacc
HpuKanu
a1
HEOpraHu
YeCcKHX
CcoeTHHEH
U# 1 uX

Coaep:xanue yueOHOro MaTepuaJia

N

1.Knaccudukanus HeopraHu4ecKux
COEJIMHEHMI M UX CBOMCTBA

* Mcnonb30BaTh B y4eOHOIT 1 TpodeccHOHaNBHOM
JIeATeTbHOCTH XHMHIECKHE TEPMHUHBI U CHMBOIIUKY.

* Ha3piBaTh U3yueHHbIE BEIIECTBA [0 TPUBUATIBHOM MK
MEXIyHApOIHOI HOMEHKIIATYpe M OTPakaTh COCTAaB 3THX
COEMHEHHH ¢ MOMOIIBI0 XUMUYECKUX GopMyIL.

* OTpakaTh XUMUYECKHUE IIPOLECCH C HOMOIIBIO ypaBHEHUH
XHUMHYECKHX PEaKIUH.

* [IpoBOAUTH CAMOCTOSATENIBHBII MOUCK XUMUUECKOH
H(OPMAIHH C UCTIONB30BAHHEM Pa3IHIHBIX HCTOYHHKOB
(HayYHO-IIOITYJISIPHBIX W3/IaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa);

I3 1cdopmMupoBaHHOCTE TIpE/CTABICHUH O
MecTe XUMHHM B COBPEMEHHON Hay4dHOM
KapTHHE MHpa; IIOHHMaHHE PONU XHMHU B
(opmupoBaHUH Kpyrosopa u
(YHKIMOHAIBHOI TIPaMOTHOCTH YeIOBEKa
JUISL PeILCHHs IPAKTUIECKHUX 3a/1a4;

I3 2 — BnajgeHHe OCHOBOINOJIATAOLIMMHU
XUMHYECKUMU  HOHATHUSIMH,  TCOPHSAMH,
3aKOHAMH H 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIE30BaHUE XUMUUYECKON TEPMHUHOJOTHEH
¥ CUMBOJIUKOH;

TecTupoBanue




CBOMCTBA

* HICIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH ISl 0OpabOTKH U
nepegauyl XMMHYECKOH HH(OPMALIMK U €€ NIPEACTaBIICHNS B
pa3nuuHbIX hopMax. OOBICHATH CYIIHOCTh XUMHUYECKHX
npoueccos. KiraccuduimposaTs XMMHYECKUE PEAKIHH 110
Pa3JIMYHBIM IPU3HAKAM: YUCIIY M COCTAaBY HPOJYKTOB U
peareHToB, TeIIoBoMy b deKTy, HanpaBIeHHIo, dase,
HAJIMYUIO KAaTalIN3aTopa, H3MEHEHHIO CTeHICHEH OKHUCIICHHs
3JIEMEHTOB, 00Pa3YIOIIHX BEIICCTBA.

* YcTaHaBIUBATH IPU3HAKH OOIIET0 W Pa3IHYHOTO B
THIOJIOTHH PEAKIUii Il HEOPraHUYECKOM U OPraHn4YeCKOi
XUMHUH.

* KnaccuunuposaTs BelecTBa U IPOLECCH C TOUKH 3PSHUS.
OKHCIICHH-BOCCTaHOBIICHHUS. COCTABIATH yPAaBHEHHUS PEaKIii
C HOMOIIBIO METO/IA HIIEKTPOHHOrO banaHca.

I3 3 — BnaxeHWe OCHOBHBIMH METOJIAMH
HAYYHOTO MO3HAHMS, HCIOJIb3yEMbIMH B

XUMHIH: HaOIroIeHHEM, OITHCAaHUEM,
H3MEPEHHEM,  OKCIICPUMEHTOM;  yMEHHE
o0OpabaTbiBaTh, OOBICHATH  PE3YJIBTATHI

MIPOBEJICHHEIX OIBITOB U JENaTh BBIBOJbI,
TOTOBHOCTD M  CIIOCOOHOCTH NPHMEHSATH
METOJIbI HO3HAHUSA pu pelIeHHH
MIPaKTUYECKHX 3a7a4;

I3 6 — chopMHUPOBaHHOCTH COOCTBEHHOI
MO3UIMH 10 OTHOIICHHIO K XHMHYECKOH
nHGopMalmyK, MONy4aeMOH U3 pPasHBIX
HCTOYHHKOB.

1.6.
XHUMHYECK
ne
peakuu

Coaep:xxanue yueOHOro MaTepuaJia

1. Kitaccudukanmsi XuMHYECKHX PEaKIIHiA.

2.OKUCIUTEITBFHO-BOCCTAHOBUTEIHHBIE
peakuu

NINI&~ O

IIpakTHYecKoOe 3aHATHE:

N

* cnonb30BaTh B y4eOHOI 1 TpodecCHOHAIBHOM
JIeATEeTbHOCTH XMMHYIECKHUE TEPMHUHBI U CHMBOJIHKY.

* HazpiBaTh U3yueHHbIE BEIIECTBA 10 TPUBUATIBHOM MK
MEKAYHApOJHOM HOMEHKIIATypE U OTPaXkaTh COCTAB ITHX
COCAMHEHHUIT C TIOMOIIBI0 XMMUYECKUX (DOPMYIL.

* OTpakaTh XUMHUYECKHUE MPOLiecCh ¢ ¢ [IpoBOaUTH
CaMOCTOSITENIBHBIN HOMCK XUMHUIECKO NH(OPMAIHY C
UCIIONB30BAHHEM Pa3JIMYHbIX HCTOYHUKOB (HAy4YHO-
HOMYJISIPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,

113 1copMHPOBaHHOCTE NPEACTaBICHHI O
MECTe XUMHUU B COBPEMEHHOW Hay4dHOI
KapTHHE MHpa; IIOHHMaHHE POIU XHMHU B
(opmMupOBaHUH Kpyrosopa u
(YHKIMOHAIBHOI T'PaMOTHOCTH 4YEJIOBEKa
JUISL peIlieH s TPAKTUYECKHUX 3a/1a4;

I3 2 — BiajgeHHe OCHOBOIOJATAIOIIUMU
XMMHYECKUMU  HOHATUSAMH,  TEOPHAMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE

YCTHBIH orpoc

YCTHBIi orpoc

IpUMeHeHne BakHeinmx MetaiuioB (1A u II A rpymnm,

3aKOHaMU M 3aKOHOMCPHOCTAMH; YBEPECHHOC

Ortuér 0

1 Perrenne 337124 1 pra)KHeHI/Iﬁ Ha CKOPOCT 2 pecypcoB MHTepHeTa); HOHLSOBaHI/Ie“XHMI/I‘IeCKOﬁ TEPMHUHOJIOTHEH OT4eT 0
: . * UCIOJIB30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUH Il 00pabOTKU U | M CUMBOJIHKOM; IIPAKTHYECKOMy3a
XUMHUYECKHUX PCaKIIUHU. nepeaavu XuMUIeckoi nH(GOPMALIMK U ee IPECTABICHUS B I3 3 — BnaxeHWe OCHOBHBIMH METOJAMH HSTHIO
Pa3IMYHBIX (hopMax. HAyYHOTO MO3HAHHMS, MHCIOIb3yEeMbIMH B
MOMOILIBIO YPABHEHUH XMMUYECKUX PEAKILIUH. XUMHH: HaOJIOICHUEM, OIHMCAaHHEM,
* BRIIOMHATH XMMHYECKHH SKCIIEPUMEHT B IIOTHOM HU3MEPEeHUEM, OKCIEePUMEHTOM; yMEHHE
COOTBETCTBHUH C NPAaBHIIAMH O€30TaCHOCTH. 0o0pabaTsiBaTh,  OOBACHATE  PE3yJIBTATHI
* HabmonaTs, GHKCHPOBATh U OIUCHIBATH PE3yIbTAaThI MIPOBEJICHHBIX OIBITOB U JENaTh BBIBOJBI;
IPOBEJEHHOTO YKCIEPUMEHTA. TOTOBHOCTh U CIIOCOOHOCTH HPHUMEHSATHh
METOMBI TIO3HAHUS pu pelIeHnH
MIPaKTUYECKHUX 3a7a4;
3 4 — chopMUPOBaHHOCTH YMEHUS J1aBaTh
KOJIMIECTBEHHbIC OLCHKH U IPOU3BOJIHTH
pacueTbl MO XHUMHYECKHM dopmynaM u
ypaBHEHHSM;
I3 5 — BnajeHue NpaBUIaMM TEXHHKH
Ge3omacHoCTH pu HCTIONB30BAHIN
XMMHYECKUX BEIECTB;
I3 6 — chopMHPOBAaHHOCTE COOCTBEHHOI
MO3UIMH IO OTHOIICHHI0 K XHMHYECKOH
nHopManyy, MOIy4aeMOH U3  Pa3sHBIX
HCTOYHHKOB.
1.7. 6 * Mcnonb3oBatk B yueOHOIT U TpodeccnoHaIbHOM 3 1chopMupOBaHHOCTH MPEICTABICHUH O
JIeATeTbHOCTH XHMHYIECKHE TEPMHUHBI U CHMBOIIHUKY. MecTe XHMHHM B COBPEMEHHOH HaydHOH
Meramisl Conepmaﬂne yqeﬁﬂoro MaTepuaJia 4 * Ha3piBaTh N3yueHHbIE BEIECTBA [0 TPUBHATIBHOM HIIH KapTHHE MHpa; IMOHMMaHHE POJIU XHMHHU B
" 1 Merauibl 2 Mem;[yHapounHoﬁ HOMEHKJIAType ¥ OTPaXaTb COCTAB ITUX (opmMupoBaHUH 3 Kpyrosopa u IIposepka
COEMHEHHH ¢ MOMOIIBI0 XUMUYECKUX GOopMyIL. (YHKIMOHAIBHOI TIPaMOTHOCTH YeJIOBEKa KOHCIIEKTa
HEMETaJJI 2 HeMeTauibl 2 * OTpaxaTh XUMUYECKHUE MTPOLECCHI C HOMOLIBIO YpaBHEHUH JULSL pEIICHHs MPAKTUYECKUX 3a/1a4; VCTHBI onpoc
BI : XUMUYECKHX PEaKIMH. II3 2 — BnaseHWe OCHOBOMOJIATAIOIIMMH
HpaKTl/]quKoe 3aHATHEC 2 XapakTepHu30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MOIYUCHUE U XAMHUYECKUMU TIOHATHUAMU, TCOPHUIMH,
2

1.CBolicTBa METAJUIOB U UX COCOUHEHHNI

ATIOMHUHUSL, JKEJIe3a, a B €CTECTBCHHO-HAYYHOM IpoQuie u

MOJIB30BAHUE XHUMHMYECKON TEpMHUHOJIOTUCH




HEKOTOPBIX €- IEMEHTOB) U UX COCTUHCHUM.

* XapaKkTepu30BaTh COCTaB, CTPOCHHUE, CBOICTBA, IIOJyUYCHHE U
npuMeHeHue BaxHeimux Hemerawios (VI A, VIIA, \TA
rpyI, a TaKxe a3ora u pocdopa, yriepoia u KpeMHUs,
BOZIOPO/IA) U X COCTUHCHHUH.

* BBITIONHATS XUMHYECKH# IKCIIEPUMEHT B TOJTHOM
COOTBETCTBUH C PAaBHUIAMH O€30MIACHOCTH.

* Habmo1ath, (MKCHPOBATh M OITKUCHIBATH PE3YJIbTAThI
MPOBEJCHHOTO YKCIIEPUMEHTA.

M CUMBOJIMKOM;

II3 3 — BiaageHue OCHOBHBIMH METOIAMH
HAyYHOTO MO3HAHUS, HCIOIb3yeMbIMH B
XUMUH: HaOJII0/ICHUEM, OITMCAaHUEM,
HU3MEpPEHUEM,  HKCIICPHUMEHTOM;  yMEHHE
o0OpabaTbBaTh, OOBSICHATH  PE3YIbTATHI
IIPOBEACHHBIX OIBITOB M JAEJIATh BBIBOJBI;
TOTOBHOCTD M CIIOCOOHOCTb NPHMEHSTH
METOMBI TIO3HAHUS pu pelieHnn
MPaKTUYECKHX 33/1a4;

3 4 — chopMUPOBAHHOCTh YMEHHUSI 1aBATh
KOJIMYECTBCHHbIE OLICHKH U IPOU3BOIHUTH
pacueTsl IO XHMHYeCKHM (opMmylaM u
YPaBHEHHSAM;

I3 5 — BnajeHue NpaBWIAMH TEXHHKHU
Ge3omacHoCTH pu HCTIONB30BAHIU
XMMHYECKUX BEILECTB;

3 6 — cdopMHPOBAHHOCTH COOCTBEHHOM
MO3UIUH II0 OTHOIIEHHI0 K XHMHYECKOI
uHGOpMALIMK, MONYy4yaeMOH M3  pasHBIX
HCTOYHHKOB.

NPaKTHYCCKOMY3a
HATHUIO

. Oprannueckasi Xumus

2.1.
OcHOBHBIE
MMOHSTHS
opraHuyec
KoM
XAMHH U
Teopus
CTpOEHUS
OpraHnyec
KHX
COCIMHEH
ni.

* Ucnonb3oBath B yueOHO# U podeccuoHaIbHOM

Coaep:xaHue y4eOHOro MaTepuaJia

ACATCIBHOCTU XUMHUYECKHUE TCPMUHBI U CUMBOJIUKY.
» Ha3biBaTh HU3YUCHHBIC BEUIECTBA 110 TpP[BPIaJIBHOﬁ nin

1.OcHOBHBIE TOHATHS OPraHUYECKON XUMHUU
U TEOPHS CTPOCHUSI OPTaHUYECKHUX
COCIMHEHUN

NN N

MEXTyHAapOIHOM HOMEHKJIATYPE U OTPakaTh COCTAB ITUX
COC/IMHEHUI C TOMOIIBIO XMMHUYECKUX (OPMYIL.

* OTpakaTh XUMHYECKHUE MTPOIIECCHI C TOMOIIIBIO YPaBHEHUI
XUMHUECKUX PeaKIui.

3 1chopMHPOBaHHOCTH MPEACTABICHHI O
MECTe XUMHH B COBPEMCHHOW HaydHOI
KapTUHE MHpa; MOHUMAaHHE POJIM XHUMHH B
(hopmupoBaHUH Kpyrosopa u
(YHKIMOHAIBHOM T'PaMOTHOCTH 4YEJIOBEKa
JUISL peIeHs TPAaKTHYECKUX 3a/1a4;

II3 2 — BiajeHWe OCHOBONIOJIArAIOIIMMH
XHUMHYECKAMH  TOHSATHSMH,  TCOPHSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BaHUE XUMHMYECKON TEpMHUHOJIOTHEH
W CHMBOJIMKOW;

I3 3 — BiajgeHre OCHOBHBIMH METOJIaMU
HAy4YHOTO T[IO3HAHMS, HCIIOJIb3YEMbIMH B
XUMHUH: HaOJII0JICHHEM, OTIHCAaHUEM,
H3MEpEeHHEM, OKCHEPUMEHTOM; yMEHHe
00pabarbiBaTh,  OOBACHATH  PE3YJBTAThI
MPOBEJCHHBIX ONBITOB M JENaTh BBIBOJPI,
TOTOBHOCTH UM CIIOCOOHOCTH HPHMEHSTH
METO/IBI TMO3HAHUS npu peuieHnu
MPAKTUYECKUX 3a/1a4;

I3 6 — chopMHUPOBaHHOCTE COOCTBEHHOI
MO3UIMA 10 OTHOIMICHHI0 K XHUMHUYECKOH
vHpOpMALIMK, TOJNy4YaeMOH M3  pasHBIX
HMCTOYHHKOB.

IIposepxa
KOHCIIEKTa

2.2.

Yraesono
pOAaBI U UX
MIPUPOIHBI

14 | * Ucnomszosars B y4eOHOI U NpohecCHOHAITBHON

Coaep:xanue yueOHOro MaTepuaJia

JACATCIBHOCTU XUMHWYCCKHUE TCPMUHBI U CUMBOJIUKY.
* Ha3biBaTh M3Yy4YCHHBIC BCIICCTBA 110 TpI/IBI/IaHLHOﬁ nin

1.AskaHbl

Me)K)IyHapO)IHOﬁ HOMCHKJIATYPE U OTpa)KaTb COCTaB 3TUX

2.ANKeHEbI

N[N |©

COCITMHEHHH ¢ TOMONIBI0 XUMHUIECKUX HOpMyII.
* OTpakaTh XUMUYECKHUE IIPOLECCH C HOMOIIBIO ypaBHEHUH

I3 1cdopmMupoBaHHOCTE TIpE/CTABICHUH O
MeCTe XHMHHM B COBPEMEHHOH Hay4yHOH
KapTHHE MHpa; TIOHMMaHHE PONIH XHMHH B
(opMHupoBaHUI Kpyrosopa u
(yHKIIMOHAIPHONH TPaMOTHOCTH YEJIOBEKa
JUIs pEIICHNs MPAKTHYECKUX 3a/a4;

YcrHslii onpoc

IIpoBepxa
KOHCIIEKTa




€
HCTOYHHUK
u

3.JIMeHbI ¥ KayuyyKH

4. ATKAHBI

5. IIpupoaHble HCTOYHUKH YTIIEBOJIOPOIOB

HpaKaneCRoe 3aHATHE

NOIININ |-

XUMHYECKUX PEaKLIHH.

XapakTepHu30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MOJYYCHUE U
MIPUMEHEHUE BAXKHEUIIINX KJIACCOB YIIIEBOJIOPOIOB (aJIKaHOB,
LMKJIOAJKAHOB, aJKEHOB, AIKHHOB, apEHOB) U HX Hanboiee
3HAYMMBIX B HAPOJIHOXO3SHCTBEHHOM IUIAHE IPEACTaBUTENCH.
* YcTaHaBIMBaTh 3aBUCHMOCTD CBOMCTB XMMHUYECKUX BELIECTB

I3 2 — BiageHWe OCHOBOIOJATAIOIIUME
XUMHYECKUMH  HOHATHSAMH,  TEOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
[10JIb30BAaHUE XUMUYECKOH TEPMUHOJIOTHEH
¥ CHMBOJIMKOM;

13 3 — BiajeHWe OCHOBHBIMH METOJaMHU

TectupoBanue

VYcrHslii onpoc

YcrHblit onpoc

OT CTPOCHHS aTOMOB 00Pa3YIOMIUX UX XMMHUUECKHUX HAyYHOTO MO3HAHUS, MCIOJIb3yEeMbIMH B OT4ET O
1.CocraBienue CTpyKTypHBIX GOpPMYIT U : ’
3JIEMEHTOB. XMMHMU: HaOJII0JCHUEM, OIHMCAHHEM, | ppaKTHYECKOMY3a
HAa3BAHHUU aAJIKAHOB * XapaKkTepu3oBaTh BaKHEHIINE TUIIBI XUMUUYECKUX CBS3EH U U3MEPECHUEM,  OKCIECPUMEHTOM;  YMCHHE HSTUIO
2C ) OTHOCHUTEIBHOCTb 9TOU THIIOJIOTUH. o0pabaTbiBaTh,  OOBACHATH  PE3yJIbTAThI
-LOCTaBJICHUEC CTPYKTYPHBIX (bOpMyH 2t * OOBACHSATH 3aBHCHUMOCTb CBOHCTB BEILIECTB OT X COCTaBa U [IPOBEJICHHBIX OIIBITOB U JeNIaTh BBIBOJbI;
Ha3BaHUU AJIKCHOB CTPOEHHS KPUCTAJUTMIECKHUX PELIETOK. TOTOBHOCTh M CIIOCOOHOCTH HPHMEHSTHh
» ©opMyIUpPOBaTH OCHOBHBIC TIOJIOKEHHS TEOPHU METOMBI TIO3HAHUS pu pelieHnn
3.CocraBieHne CTPYKTypHBIX (popMyI 1 1 | snexrponumiuccroii muccoumamm u xapaxtepusosats B HpaKTIeCKIX Saa;
Ha3BaHUH JTMEHOB CBETE OTOH TEOPHH CBOHCTBA OCHOBHEIX KJIACCOB 3 6 — chopmupoBaHHOCTH CO6CTB6HHOI:I
HEOPraHMYECKHX COCANHCHUH. MO3UIUH II0 OTHOIICHHI0 K XHMHYECKOI
* ®OpMyIMPOBATH OCHOBHBIE MOJIOKEHHS TEOPHU nHopMaly, MONy4aeMOH U3 pasHbIX
XMMHYECKOTO CTPOCHHSI OPTaHUUECKHX COSINHEHUH U HCTOYHHKOB.
XapaKTepU30BaTh B CBETE 3TOH TEOPUH CBOHCTBA OCHOBHBIX
KJIaCCOB OPTaHUYECKHX COCIUHEHUH.
2.3 16 * Ucnonb3oBath B y4eOHOIT i TPOdecCHOHATBHOI 3 1chopMHPOBaHHOCTH MPEACTABICHHI O
JIeATEeTbHOCTH XMMHYECKHUE TEPMHUHBI U CHMBOIIHKY. MecTe XHMHM B COBPEMEHHOH Hay4yHOH
KI/ICJIOPOII Conepma}me yqeﬁﬂoro MaTepuaJia 14 | . Haspsams H3yYeHHBIE BEIECTBA [10 TPUBHAIBHOMN MIIH KapTHHE MHpa; ITOHHUMaHHE POIU XHMHHU B
MEeXIyHapOIHOI HOMEHKIAType U OTPa)kaTh COCTAaB 3THX OPMUPOBAHHU Kpyrosopa u
coaepkanl | 1.CnupTel 2 JlyHapox ype 1 oTp dopmup 3 pyrosop Iposepka
COCAMHEHHUIT C TIOMOIIBIO XMMUYECKUX (DOPMYIL. (YHKIHOHAIBHOI IPaMOTHOCTH 4YelOBeKa KOHCIIEKTa
ue 2 denon 2 * OTpakaTh XUMUYECKHE IIPOLECCHI C IOMOIIBIO YpaBHEHUH JULSL peIeHHs] TPAaKTUYECKHX 3a/1ay; VeTHBI onpoc
ODTaHUYEC . XUMHUYECKUX PEAKIH. 113 2 — BiageHne OCHOBOIOJATAIOIIUMU —
p K 2 B i VYerHerii onpoc
. ap OHOBBIC KHCJIOTHI AHAJIOTMYHOM KIII0Ye XapaKTePHU30BaTh BaAXKHEHUIIINX XUMHYECKUMH  IOHSATHIMH, TEOPHUSAMH,
KHe IpeJICTaBUTelIel IPYTUX KIIaCCOB OPTaHUYECKHX COSIMHEHUH: | 3aKOHaMM U 3aKOHOMEPHOCTSMH; yBEPEHHOE
4.CrioxHbIe 3¢)HpH U KUPBI 2 €TaHOoJ ¥ 3TaHOJI, CJI0 e a, 0JIb30BaHHE €CKOHM  Te€| ’ oJIoruei Tectuponane
COE/INHEH METAHOJ H 3TaHOJI, CIIOXKHbIE d(GUPBL, XKUPHI, MbLIA, MOJTb30BaHUE XUMUUECKOH TEpMHUHOIOTHEH _
5. VYrieBso L. TJIFOKO3a 2 anbaeruabl (GopMaIbaeTi] U aleTanbIeruy), KeTOHbI U CUMBOJIUKOIA; YerHbiit onpoc
st 6V 2 (ateToH), KapOOHOBBIC KUCIOTHI (YKCYCHAs! KHCIIOTA, ISt II3 3 — BnazeHWe OCHOBHBIMH METOJAMH CooBIenye
[JICBOABL: KpaxMall €CTECTBEHHO-HAYYHOTO MPOGUIIS IIpeICTaBUTeNeH IPYTux HAyYHOTO MO3HAHUS, MCIOIb3yeMbIMH B
. KJIaCCOB KHCIIOT), MOHOCAaXapHu bl (TJII0K03a), UCaXapuIbl XHUMHUH: HaOJII0JeHHEM OMHCAHHEM cooOeHne
7 YrneBoabl: IENT0I03a 2 ) pHas ( ) P ’ ’
(caxapo3a), monucaxapuibl (Kpaxmail U LeJUTI0J103a), aHHJIHH, H3MEpEeHHEM, OKCHEPUMEHTOM; yMEHHe
AMUHOKHCIIOTBI, OEJIKHU, HCKYCCTBEHHBIE H CHHTETHICCKHE o0pabaTbBaTh,  OOBIACHATDH €3yJIbTaThl Oruér o
IIpakTHyeckoe 3aHsTHE 2 > e, HERy P ’ PESYIILTATL!
BOJIOKHA, Kay4yKH, IIJIaCTMACCHI. NPOBEACHHBIX OIBITOB M J€IaTh BBIBOIBI, TIIpaKTHIECKOMY3a
HSTHUIO

CocraBieHne CTpyKTypHBIX (GOpMyJI U
Ha3BaHUI KapOOHOBBIX KUCIIOT

TOTOBHOCTh
METOMBI TIO3HAHUS pu
MPaKTUYCCKHX 33/1a4;

I3 6 — chopMHPOBAaHHOCTE COOCTBEHHOI
MO3UIMH IO OTHOIICHHI0 K XHMHYECKOH
nHbOpMALMK, TOJMy4aeMOil M3  pasHbIX
HCTOYHHKOB.

U CHOCOOHOCTH IPHMEHSTH
peleHnu

3. BuoJorus

3.1
MHoroo6p
asue

Coneprxanue y4eGHOro MaTepuasia

N

1. MHoroo0pasue KHBOI0 MHUpa.

O3HakOMJICHHE C OHOJIOTMYECKUMH CHUCTEMaMH Pa3HOTO
YPOBHS: KJICTKOH, OPraHU3MOM, MOIMYJIAIUEH, dKOCHCTEMOI],
6uocdepoit. OnpeneneHre poyit GHOIOTHH B (HOPMHUPOBAHUH
COBPEMCHHOH ©CTECTBEHHO-HAyYHOW KapTHHBI MHpa H
MIPAKTUYECKOH AesITeIbHOCTU JIIO/ICH.

I3 1 chopMupOBaHHOCTE MPEACTABICHUIA
0 POJIH ¥ MECTE OHOJIOTHH B COBPEMCHHO
HayYHOW KapTHHE MUpa; TIOHNMaHHEe POJIH
Ouomnoruy B GOpMHPOBAaHHUY Kpyro3opa 1
(YHKIMOHATIFHON TPaMOTHOCTH ISt

YerHsblit onpoc




KHBOTO
MUpA.

OOyueHHe COONIOACHHIO IIPaBHJI IOBEJCHHS B IPHPOJE,
OEpe)KHOMY OTHOIUCHHIO K OHONIOrHYECKHM OOBEeKTaM
(pacTeHHsIM U )KMBOTHBIM H MX COOOIIECTBAM) U HX OXpaHe

pCIIeHNs TPaKTHYSCKHX 3a71ay;
ITY 2 chopmupoBaHHOCTH COOCTBEHHON
MIO3UIUH TI0 OTHOIICHHUIO K OMOJIOTHIECKOH
nH(pOpPMALHH, N0JIy4aeMOil U3 Pa3HbIX
HCTOYHHUKOB, ITI00AJIBHBIM 3KOJIOTNYECKUM
mpobieMaM U IyTSM UX _PEIICHUs.

3.2

20

YMeHue MpoBOAUTh CPAaBHEHHE XUMUYECKOH OpraHU3aluu
JKUBBIX M HEXKUBBIX OOBEKTOB.

I3 1chopmMUpOBaHHOCTH HPEICTABICHHUI O
POJI ¥ MecTe OHOJIOTHH B COBPEMEHHOI

pa3BUTUSI Ha IpuMepe denoBeka. O3HaKOMICHHE C

OHOJIOTUIECKUX HCCICOOBAHUAX JKHUBBIX

Yuenne o Coz[epma}me yqeﬁﬂoro MaTepuaJia 10 [NonyueHne TpENCTaBICHUS O POJIM OPraHMYECKUX W | HAYYHOM KapTHHE MUpA; MOHHUMaHUE POJIU
KJIETKE 1. XuMuuecKas OpraHU3aIus KICTKH HEOPraHMYECKUX BEIIECTB B KIETKE Ouosoruu B (popnuanposaﬂun Kpyrosopa u TTMCHMEHHBII
W3yyeHne CTpoeHHs KIETOK DyKapHOT, CTPOCHHSI U | (DYHKIMOHAIBHOW TPAMOTHOCTH IUIst ompoc
2. Benku YIIEBOIBL, JIHIHIBI M HX MHOro00pasusi KJIETOK PacTeHUIl U KMBOTHBIX C IMOMOIIBIO | PELIEHUs NPAaKTUYECKUX 3a1ad; T —
2 > MUKPOIIPENapaToB. II3 2 BiasieHue OCHOBOIIOJIAraIOIIUMH ompoc
POJIb B KJICTKC HaGmionenne  KJI€TOK  pacTeHUHl M JKMBOTHBIX — I0J | HOHATHSAMM U IIPEJICTaBICHUSAMH O KHUBOU
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENaparax, ux OIUCAHKE. [IPUpPOJIE, €€ YPOBHEBON OpraHU3aliy U YerHblit ompoc
3. HYKJ'IeI/IHOBBIC KHCJIIOTBL H HX POIIb B 2 IlpuroroBiieHMe ¥ ONMCAHME MUKPONPENAPATOB KJIETOK | SBOJOLMH; YBEPEHHOE M0JIb30BAHUE
KJICTKEC. pacTeHuid. OMOJIOrMYECKON TEPMHUHOJIOTUEH U
CpaBHEHHE CTPOEHMSI KJIETOK DACTEHWH M JKMBOTHBIX 10 | CHMBOJIMKOM; VTecTHDOBAHNE
4. Knerounas TeopuA CTpOCHUA 2 TOTOBBIM MUKpOIIpEnaparam 113 3 BiiasieHUe OCHOBHBIMU METOAMHU P
OpraHu3MOB VMeHHEe CTPOMTH CXEMbl DHEPreTHYEeCKOro OOMEHa U | Hay4HOrO IIO3HAHUS, UCIIOJb3YEMbIMU MIPH
5 BI/Ip}ICLI KaK HeKIeTodHas q)opMa 2 l6_{nocuHTe3a Oernka. 5 Ggonomqecmx HCCIIENIOBAHMAX HKUBBIX VCTHBIH OmpOC
. OJIy4eHHE MPEJICTABJIEHHs O MPOCTPAHCTBEHHON CTPYKTYpE | OOBEKTOB M IKOCHCTEM: ONUCAHHEM,
6einka, mosexys JJHK u PHK H3MEPEHHEM, TIPOBEACHHEM HAOIIIOICHUI;
JKU3HU. Y, P p
4 O3HaKOMJIEHHE C KJIETOYHOMN TEOPHEH CTPOESHHSI OPraHU3MOB. BBISIBJIEHHME U OLIEHKA aHTPOIIOT€HHBIX
HpaKTquCKHe 3aAHATHS VMeHHe CaMOCTOATENbHO HCKATh J0KA3aTeIbCTBA TOTO, YTO | W3MEHEHHi B PUPOJE;
KJIeTKa — OJJEeMEHTapHas »kuBas cucremMa u ocHoBHas | ITY 1chopMUpPOBaHHOCTH YMEHUIt
1.0
-UCHOBHBIC CTPYKTYPHBIC KOMIIOHCHTBI ) CTPYKTypHO-QYHKIMOHAIbHAS ~ €IMHHMIA  BCEX  JKMBBIX | OOBSCHATH PE3yJIbTAThl OUOJOTMUECKHX Oruér o
KIIETKU OpraHU3MOB. 9KCIEPUMEHTOB, PELIATh JIIEMEHTAPHBIE MPaKTHYECKOMY3a
OMOJIOTMYECKHE 3a1aUH; HSTHIO
2.Pemenue 3ana4 no teme: «HykiaenHoBbIe 2
KUCJIOTBD)
JlabGopaTopHbie padoThI 6
1. HaOmromenwe KIETOK pacTeHMd u | 2
JKUBOTHBIX IO MHKPOCKOIIOM Ha I'OTOBBIX
MUKponpenaparax, MX OIHMCaHHue. Oraer o
11ab0paTOPHBIM
2.IlpuroroBienue u ornucanue | 2 paGotam
MHKPOIIPEIapaToB KICTOK paCTeHHﬁ.
3CpaBHEHHE CTPOCHUS KIIETOK pacTeHWd W | 2
JKHBOTHBIX 110 TOTOBBIM MHUKpPOIIpEIIapaTam.
14 OBJlajieHHe 3HAHUSIMU O Pa3MHOKEHUM Kak o BaxHeimeMm | I13 8 BianeHue ocHOBOIONAralOIUMU
CBOMCTBE KHBBIX OPTaHU3MOB. MOHSTHSIMU U TIPEICTABIEHASAMH O )KHBON
3.3 OpFaHI/I Coz[epﬁca}me yqeﬁﬂoro MaTtepuaJjaa 10 VMeHHE CaMOCTOATENBHO HAXOAUTh OTIMYUS MUTO3a OT | MPHPOJIE, €€ YPOBHEBOI OpraHu3ayu 1
3M. 1.Pa3MHOKEHIE OpTaHH3MOB. 2 Meiio3a, ONpesieNsis  OBOMIOUMOHHYIO  POJIb  OTHX  BHJIOB | OBOJIONHH; YBEPEHHOE MOMB30BAHHE TIMchMeHHbII
P JICIICHHsT KIICTKU. OHOJIOrMYECKOi TEPMHHOJIOTHEH U KOHTPOJIb
a3MHOXCH 2 Muto3 2 O3HAKOMJIEHHE C OCHOBHBIMH CT4JMsIMU OHTOTEHE3a Ha | CHMBOJIMKOW; VCTHBIR onmpoc
ue u : [pUMepe PasBUTUs TTO3BOHOYHBIX KHBOTHBIX. 713 9 BiageHne OCHOBHBIMU METOIaMHU
VHIMBH/LYa 3 Melio3s. 2 VMeHHe XapaKTepHu3oBaTh CTAJUH  TOCTOMOPHOHAIBHOTO | HAYYHOTO MO3HAHHUS, UCTIOJIb3YEMBIMH TIPH Tecruposanue
2

4.9OM0OpuoHaNIbHOE pPa3BUTHE OPTaHU3Ma.

YcrHEIi onpoc




JIBHOE 5 .HOCTBMGpHOH&J’IBHOG pa3BHTHE. 2 NPHYMHAMU HApYIICHUI B PA3BUTHH OPraHU3MOB. 00BEKTOB M SKOCHCTEM: OITHCAHUEM, 5 IMoxroroButh
BUTHE YMCHHUS IPaBUIIbH MHPOBATh [ TEJbH H3MEpEHUEM, NIPOBEACHHEM HaOIIOICHHUIT; LICHUS
A3BUTHE Pa3 e yMme pal 0 hopmupoBa OKa3aTeIbHYI0 3MepeHHeM, MPOBEICHHEM HaOII0ACHUIH; coo0rue
p I 4 ©6a3y SBOIOIMOHHOTO Pa3BHTHS KUBOTHOTO MUpa BEISIBJICHHE H OLIEHKA aHTPOIOTEHHBIX
OpraHusmMo PAKTHYCCKUEC 3AHATHHA BoisBienne u omucaHue NPU3HAKOB CXOJCTBAa 3apojbllieil | M3MeHeHui B mpupose;
B YeloBeKa W IPYTUMX IMO3BOHOYHBIX Kak jgokasarenbcTBa ux | _ITY 10 chopMHUpOBaHHOCTH yMEHHIA —
1 .CpaBHI/ITeHBHaﬂ XapakTepUCTUKA MHUTO3a 2 9BOJIOLMOHHOTO POJICTBA. OOBACHATD PE3YJIBTATH OMOJOTHIECKUX Oréro
1 Meiioza [lonyyeHue NpeACTAaBICHHA O IOCHEACTBHSAX BIMAHMA | DKCHEPHUMEHTOB, PELIATH dJIEMEHTAPHBIE HpaKTHIeckoMy3a
. QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKHX BEIIECTB, 3arPA3HEHMsA | OGHONOrMYECKUE 3a]adu; HATAIO
2.(DOpMI)I paSMHO}KeHI/Iﬂ OpraHI/I3MOB_ 2 Cpeabl Ha pa3BUTHE U PENIPOAYKTHUBHOE 3/I0POBbE YEIOBEKA
3.4 24 O3HakOMJIGHHE C HACJIeNCTBEHHOW U HeHacieacTBeHHoi | |13 7 chopMUpOBaHHOCTH MPEICTABICHUIH
U3MEHYHBOCTBIO U €€ OMOJIOrMYecKOH POJIBI0 B DBONIOLMH | O POJHU U MecTe OHOJOTHU B COBPEMEHHOI
OcHOBBI Conepmaﬂne y'—lGﬁHOFO MaTepuaia 16 JKHBOTO MHUPA. Hay4HOH KapTUHE MUPA; HOHUMAHUE POIIH
FeHeTHKH 1 OCHOBEI YUEHHS O 2 [TosyyeHne mpencTaBICHHS O CBSA3M I'€HETHKH M MEIMLMHBL. | OWosoruy B (JOPMHUPOBAHUHU KPYro3opa u Tectupopanue
’ O3HaKOMJIEHHE C HACJICCTBEHHBIMU OOJIE3HIMH 4eJIOBeKa, HX | (DYHKIHOHAIBHOI IPaMOTHOCTU IS
u HaCJICACTBECHHOCTHU U USMCHYUBOCTHU OPUYMHAMHA U TIPO(QUIAKTHKOM. pelIeHUs] NPaKTUYECKUX 3a71a4;
ceJleKnun | 2 HCpBHﬁ 3akoH . MeH nens 2 W3ydeHne BIUSHHS aNKOroim3Ma, Hapkomanuu, Kypeuus Ha | [1Y 10 chopmupoBaHHOCTD yMEHHMIT Permrenne
- — . . HAcJIEICTBEHHOCTb Ha BUJEOMaTepuUale. OOBSACHATH PE3yJIbTAaThl OMOIOTHYECKHX TFeHEeTUYECKHX
. TOPOU 3aKOH 1 . CHACIIA HaJIu3 CHOTUIIMYECKOU  HM3MEHYMBOCTHU. BISIBJICHME | JKCIICPUMEHTOB, pELIaTh 3JICMECHTAPHbIC 3amayq
3 Btop I'. Menn 2 | A i B I
o i Ouonoruyeckue 3agaqu;
4 TpeTI/II/I 3akon . Menzens 2 MyTarecHOB B OKpY)Kalolleil cpeie M KOCBEHHas OLEHKa ; Pemiene
: . d BO3MOYKHOTO HX BIIMSIHHS HA OPraHU3M FeHETHYECKIX
5. XpOMOCOMHaSI TEOpHUs 2 Tlonyuenue npecTaBiIeHUs: O TEHETUKE KaK O TEOPETUUCCKON 3anau
OCHOBE CEJICKIIUH.
HaCJIEACTBCHHOCTU PazBuTHe MeTanpeqMETHBIX YMEHHIT B Ipolecce HaXOXKIACHUS
6. T'eneruka noia. Haciienosanue 2 Ha KapTe LEHTPOB MHOroo0pasusi ©  MPOMCXOKICHUS Pewenne
KYJIbTYPHBIX PACTEHUH U TOMALIHUX KUBOTHBIX, OTKPBITHIX H. TEHETU1CCKHUX
IIPHU3HAKOB, CICIICHHBIX C ITOJIOM V. BaBIOBBIM. 3aza4
7. 3aKOHOM€pHOCTI/I W3MEHUYUBOCTH. 2 M3yueHne MeTo10B THOPUAM3AIIMU U HCKYCCTBEHHOTO 0TOOpA. Pemrenne
YMeHue pa30upaTbcsi B OTHYECKMX AaCIEKTaX HEKOTOPBIX TCHETHYECKUX
JOCTIDKEHHI B OMOTEXHOJIOTHH: KIOHHPOBAHHUH JKHBOTHBIX U 3aa4
8. OCHOBBI CeJIEKIIUHU paCTCHl/If/'I, 2 npobIieMax KIOHUPOBAHUS YeJI0BEKa. 3 YcTHEI onpoc
O3HAaKOMJIEHHE C OCHOBHBIMU JIOCTH)KCHHSIMH COBPEMEHHO Iposepka
JKUBOTHBIX U MUKPOOPTaHU3MOB. CEJIeKIMH KyIbTYPHBIX PACTEHHH, JOMAIIHHUX JXHBOTHBIX H KOHCIIEKTa
MHUKPOOPTIaHU3MOB. YcTHBI ompoc
P
IMpakTHYecKHe 3aHATHSA 6 Oruéro
1 > MIPaKTHYECKOMY3a
PCUHICHUEC TCHCTHYCCKHUX 3a/la4 Ha HATHIO
MOHOI‘I/I6pI/I)IH06 CKpCIIUBAHUC.
2. Penrenne reHeTHYECKUX 3aJa4 Ha 2
MMPOMCIKYTOYHOC HACIICJOBAHUC
3.pemeHHe T€HETHUYCCKUX 3aaa4 2
Ha ,Z[I/IFI/I6pI/I,[[HOG CKpCIIMBAaHHC.
JlaGopaTopHble paboThI 2
1.Ananu3 (heHOTUIHYECKOW U3MEHUYNBOCTH. 2 Ordermo
n1abopaTOpHOI
pabore

3.5
IIpoucxo
JKACHUEe U

14

Conepxanue y4eGHOro MaTepuasia

S

1. [IponcxoxaeHMe W HadaJbHbIE

AHanM3 W OLCHKA pA3IMYHBIX TUIOTE3 MPOUCKOXKIACHHS
JKU3HH.

ITony4yenne mpeacTaBieHHss 00  YCIOXKHEHHH
OpraHMU3MOB Ha 3eMJIC B POLIECCE IBOIOLHN.

JKHUBBIX

113 7chopMUpPOBaHHOCTD IPECTABICHUI O
POJIM ¥ MecTe OMOJIOTHH B COBPEMEHHOI
HayYHOW KapTHHE MUpa; TIOHNMaHHEe POJIH
O6uonoruu B JOPMHUPOBAHUU KPYT030pa U

YerHblit onpoc




pa3BHUTHE
JKH3HH HA
3emJIe.
Ipoaonn
OHHOE
yueHHe

QTaIlbl PAa3BUTHUS JKU3HU HA 3emie.

2. OpomonmonHoe yuenue Y. /lapBuna
IIpakTnyeckue 3aHATHSA 8
1. Meradusnyeckuii mepuoa B uCTopuu | 2
OHOJIOTHH

2. Mukpo3Boronus. CoBpemennbie | 2
IIpeJICTaBJIeHHs O BUA00Opa30BaHUU

3. Makpo3BOTIOIHS. ['maBubie | 2
HaIpaBJICHUS HBOJIIOLIUU

4, AHamM3 M OIEHKAa  Pa3Iu4HbIX 2

TUIOTE3 IPOHUCXOXKACHUA JKU3HMU.

JlaGopaTopHbie padoThI

[Ipucnocobnenne opraHu3MOB K pa3HbIM
cpenam  oOuTaHus  (BOJHOH, Ha3eMHO-
BO3JIYIIHOM, MOYBEHHOI).

YMeHue 3KCIEepUMEHTANIbHBIM MYTEM BBISBIIATh aJalTUBHBIE
OCOOCHHOCTH OpPraHM3MOB, HX OTHOCHTEINIbHBIH XapakTep.
O3HaKOMJIEHHE ¢ HEKOTOPHIMH IPEICTABUTEISIMU Pe- KUX U
HCYE3aI0IUX BUJIOB PACTEHUH H )KUBOTHBIX.

[lpoBenenue  omucanust ocobeil  ogHOro  BHAA IO
MOP(OIOrUIECKOMY KPHTEPHIO pu BBITIOJTHEHUH
nabopaTopHoOi paboThL. BeoisaBnenue 4epT

MPUCIIOCOOICHHOCTH OPTaHM3MOB K Pa3HbIM cpeiaM OOHTaHHs
(BOZHOI, HA3eMHO- BO3/TYyIIHOH, TOYBCHHOMN)

HM3yueHue HacienHs 4elIOBEYECTBA HAa IPHMEPE 3HAKOMCTBA C
ucropueit passutus 3BoirounoHHbIX uaei K. Jlunnes, XK. b.
Jlamapka Y. JlapBuna. OreHHBaHHE DPOJH JBOIIOIHMOHHOTO
y4eHHs B (OPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
Hay4HOH KapTHUHBI MUpA.

PazBuTHE CLIOCOOHOCTH SICHO M TOYHO H3JIaraTh CBOU MBICIIH,
JIOTUYECKH  OOOCHOBBIBATH ~ CBOIO  TOYKY  3pEHHS,
BOCIPUHUMATh M aHAIU3UPOBaTh MHEHUs COOECEeIHUKOB,
IIpH3HABasi IPaBO APYroro 4ejaoBeKa Ha HHOEe MHEHHE
O3HakoMJIEHHE ¢ KOHIIEIIHEH BHIa, ee KPUTEPHUsIMH, T0100p
IPUMEPOB TOTO, YTO MOIYJSIUS — CTPYKTypHas eIUHHIA
BHUJIA ¥ DBOJIIOLHHL.

O3HakOMJIEHHE C ABIDKYIIVIMHCS CHJIAMH ODBOJIOLMH U ee

J0Ka3aTeIbCTBAMU.
‘VcBoeHue TOTO, qTo OCHOBHBIMH HarrpaBJICHUSAMU
3BOJJIFOITHOHHOT'O Tporpecca SBJIAOTCA OHOJIOTHYECKUI

nporpecc ¥ OUOJOTMYECKUH perpecc. YMEHHE OTCTaUBATh
MHEHHE, O COXPAaHEHHH OHOJIOTHYECKOr0 MHOI000pasus Kak
OCHOBE YyCTOHUYMBOCTH OHWOC(Eepsl M MHPOrpecCHBHOTO €€
pa3BUTHsL. YMEHHE BBISBIATH IPHYNHBI BBIMUPAHHSI BUJIOB.

(YHKLIMOHAIBHOM TPaMOTHOCTH IS
pelIeHus] NPaKTUYECKUX 3a71a4;

113 8 BiiaieHHEe OCHOBOIIOJATAIOIIUMHU
MOHATHUAMHU U IPEJICTABICHUAMHU O SKUBOI
MPUPOJIE, €€ YPOBHEBON OpraHU3alUU U
9BOJIIONIUH; YBEPEHHOE IOJIb30BaHHE
OMOJIOrNYECKON TEPMHUHOJIOTUEH U
CHMBOJIUKOM;

113 9 BiiaieHe OCHOBHBIMU METOAMH
HAY4HOT'O [103HAHUS, UCIIOJIb3YEMbIMU IIPH
OGMOJIOrMYECKHUX UCCIIEI0BAHUAX KUBBIX
00BEKTOB M YKOCHCTEM: OIIUCAHUEM,
HM3MEpPEHUEM, MTPOBEICHUEM HAOJIIOICHUIA;
BBISIBJICHUE U OLIEHKA aHTPOIIOI'€HHBIX
M3MEHEHHH B IIPUPO/IE;

IIY 10copMHUPOBaHHOCTh YMEHHI
OOBSICHATB pe3yJIbTaThl OMOIOrHYECKUX
9KCIIEPUMEHTOB, PEIIaTh 3JIEMEHTAPHBIC
OUOJIOrHYECKHe 3a1a49¥;\

IIucbmeHHbII
ornpoc

Otuét 0
MPAaKTHYECKOMY3a
HATHIO

Otyer o
11abopaTopHOi
pabore

3.6

AHamu3 u OLCHKA pPasJIUYIHBIX THUIOTE3 O IPOUCXOXKICHUU
YECJIOBCKA.

T13 8 BrajicHEEe OCHOBOTIIOJIATAFOIIIUMU
MOHATHSAMH U MPEICTABICHUIMH O )KHBOU

HpOHCXO Coz[epmanne yqeﬁﬂoro MartrepuaJjaa 4 PasBuTHe yMeHMs CTPOMTH JIOKa3aTellbHYlO 0a3y M0 | MpHpoJe, ee YPOBHEBON OpraHM3alliu U
JKICHHE 1. AHTpOHOFCHC3. 2 CPABHHTCIIGHON  XapaKTePHCTHKE UE/OBEKA M TIPHMATOB, | DBOTIOIMH; YBEPEHHOE NOTB30BAHNE VeTHBIH onpoc
NIOKa3bIBAs KX POICTBO. GHMONIOrNYECKOI TEPMHUHONOTUENH U TTHChMEHHbIIH
Y€JI0BECKa BBIsIBICHHE TAIOB SBOJIOIKH YEIOBEKA. CHUMBOJIHKOI; ompoc
YMeHne moka3bIBaTh PaBEHCTBO denoBedecknx pac Ha | ITY 1lcdopmmpoBaHHOCTE
2 THIIOTE3BI O IIPOMCXOKICHHU YeJI0BEKa 2 OCHOBAaHMH HX pOJACTBA M EIUHCTBA TPOMCXOKICHHS. | COOCTBEHHON TNO3MLMH IO OTHOLICHHIO K
. PasButue TONEpaHTHOCTH, KPUTHKA OGuosornueckoit nHGopMaIHH, NoTydaeMon
HpaKTHqQCKHe SAHATUSA 4 pacusma BO BCEX €0 MPOSIBICHHSIX. M3 pasHBIX HMCTOYHHMKOB, IJIOGATBHBIM
9KOJIOTHYECKUM Mpo0lieMaM M IyTSIM HUX | Oruér o
1.0OcHOBHEIE JTaIlbI aHTpOIIOreHE3a 5 pemcnns, npakTCCKOMy3a
YCJIIOBCKA HATHIO
2.BbisiBIEHME W ONKHCAHUE MPU3HAKOB
CXOoACTBa 3apO,Z[BIHICI>'I YCJIOBCKAa M JOPYIuUX )
IIO3BOHOYHBIX KakK J0Ka3aTejIbCTBO nux
9BOJJIIOMMOHHOI'O pOACTBA
3.7 22 N3yueHue dSKonOrHYeckux (akTopoB W ux BiausHuA Ha | II3 7chopMHPOBaHHOCTH PEICTABICHUNH O
OpPTaHU3MBL POJIH ¥ MECTE GHOIIOTHH B COBPEMEHHOM
OCHOBBI Coz[epﬁcanne yqeﬁﬂoro MaTtepuaJjaa 14 3HAKOMCTBO C JKOJOIMYECKMMH CHUCTEMaMH, WX BHIOBOM M | Hay4HOW KapTHHE MHpA; IOHMMAaHHUE POJIU IMucbMeHHBbII
IKOJOruu | 1 DKOTOTHS — HAYKa O 2 [POCTPAHCTBCHHON  CTPYKTypamu. YMEHHEe  OOBSCHATH | OHONOrHH B (POPMHUPOBAHMHU KPYro3opa u KOHTDOJIb

B3aMMOOTHOIICHUAX OPTraHU3MOB MCKIY

TIPAYUHBI yCTOP‘I‘II/IBOCTI/I X CMCHBI DKOCHUCTEM.
O3HaKOMJICHHE C MCXKBHUIOBBIMA B3aUMOOTHOLICHUSIMH B

(YHKIMOHAIBHOI TPaMOTHOCTU IS
peIIeHUs MPAKTHYECKHX 3a/a4;




co00H U OKPYIKAIOIICH CPEIOM.

2. DKOJIOTHYECKUE CHCTEMBI 2
3. HcKycCTBEHHBIE APKOCHCTEMBI. 2
4. [lenu nutanwus. 2
S. DKoJ0rn4ecKkue (bakTopsl, ux | 2

3HAYCHHC B )XU3HHU OPIraHU3MOB.

6. Bbuocdepa — rio6anpHas

OKOCHUCTEMA.

7. buocdepa u genosex.

IIpakTH4YecKkue 3aHATUSA

CpaBHHTEIIBHOE  OINHUCAHUE OJHOW W3
€CTECTBEHHBIX MIPUPOJTHBIX CUCTEM
(mampumep, jeca) M Kakol-HUOYIb

aArpoO3KOCHUCTCMbI (HaanMep, INIMCHUYHOI'O
T10J14

9KOCHCTEME: KOHKYPEHLMEH, CHMOHO30M, XHUIIHHYECTBOM,
apasuTU3MOM.

YMeHHe CTpOUTh SIPYCHOCTh PACTUTEIBLHOTO COOOIIECTBa,
MHIIEBbIEC LEeMH U CeTH B OMOLIEHO3€e, a TAKIKE DKOIOTHUECKUE
MTHPAMHUIBL.

3HaHME  OTIMYMTENBHBIX  IPU3HAKOB  HCKYCCTBEHHBIX
€000LIECTB — arpo’KOCUCTEMBI U YPOOIKOCHCTEMBL.
OmnucaHne AaHTPONMOICHHBIX HW3MEHEHHH B ECTECTBEHHBIX
MIPUPOIHBIX JaHAIIA(TAaX CBOCH MECTHOCTH.

CpaBHHUTEIIHOE  ONMCAaHWE OJHOW M3  €CTECTBEHHBIX
OPUPOIHBIX CHCTEM (Hampumep, Jieca) U KakoH-HHOYIb
arpo3KOCHUCTEMBI (HAPUMED, MIICHUYHOTO TIOJIS).
CocraBlieHHE CXEM MepeJayd BELIECTB W SHEPrHU MO LM
[UTaHHS B IPUPOJHON SKOCUCTEME U arpoLieHO3¢e
Osnakomienue ¢ yuenuem B. M. Bepnajackoro o Guocdepe
KaK 0 TJI00aJIbHOM YKOCHUCTEME.

Hanuune npencraBieHuss 0 cXeMe DKOCHCTEMbI Ha MpUMepe
o6urocdepsl, KPyroBopoTe BELICCTB U MPEBPAILCHAN SHEPTUH B
ouocdepe.

YMeHHe 10Ka3bIBaTh POJIb )KUBBIX OPraHU3MOB B Onocdepe Ha
KOHKPETHBIX IPUMepax

HaxosxieHne cBs31 U3MEHEHUsI B Orocepe ¢ MoCiIeACTBUIMH
NIeSITEIbHOCTH YENIOBEKa B OKpYXalolled cpexe. YMeHue
OTPE/ICNIATh BO3JACHCTBUE IMPOU3BOJICTBEHHOW MAEATEIBHOCTH
Ha OKpYXaloIlyl0 cpeay B oOiacth cBoeil Oyayiuei
npodeccu.
O3HaKOMIICHHE c

r100aIbHBIMA OKOJIOTHYECCKUMHU

113 9 BasieHNe OCHOBHBIMU METOAAMHU
HAYYHOTO [O3HAHHUS, HCIIOJIb3yEMbIMH TIPU
OHMOJIOrMYECKHUX UCCIICIOBAHUSIX KHUBBIX
00BEKTOB M IKOCHCTEM: OIIUCAHUEM,
HU3MEpEHUEM, TIPOBEACHUEM HAOIIIOJCHHIA;
BBISIBJICHUE U OLICHKA aHTPOIIOT€HHBIX
HM3MEHEHUH B IPUPOJIE;

Y 10chopMUpOBaHHOCTH yMEHHUI
OOBSICHSTB PE3yJIbTaThl OUOIOTHYECKUX
9KCIIEPHMEHTOB, PEIaTh dJIEMEHTapHbIE
OHOJIOTHMYECKHUE 3a/1a4H;

Y 1lchopMupoBaHHOCT COOCTBEHHOI
MO3HLMH 110 OTHOLICHUIO K OMOJIOrHYecKoit
uHGOpMaLMK, MONy4aeMoOil U3  pasHbIX
HMCTOYHHMKOB, TJIO0AJIBHBIM HKOJIOTHYECKAM
npo0ieMaM | IMyTSIM X PELICHHS.

TectupoBanue

TectupoBanue

YcTHbli onpoc

IIposepxa
KOHCIIEKTa

YcrHbl ornpoc

YcTHbIi onpoc

YcrHBl orpoc

OnucaHue u IPAKTHYIECKOE CO3/IaHHUE 2 ngGHeMaMPI U YMEHHE OTPEICIISITh Iy TH UX PELICHHS. 5
. [MCAaHWE M TPAKTHYCCKOE CO3MaHHE HCKYCCTBEHHOM Oraér o
HNCKYCCTBCHHOU OKOCHUCTEMBI OKOCHCTEMBI  (TIIPECHOBOJHOTO  aKBapuyma).  PemieHue NpaKTHYeCKOMy3a
(IpECHOBONHbI aKBapityM) Newonctpposartne  ywens  nocranomkn e o
CocraBiieHHE CXeM nepeaaun BCUIeCTB U 2 JIeATEeIbHOCTH, IUIAaHHPOBAHHUS COOCTBEHHOH HESATENHHOCTH
o UL JOCTHKCHHSI TOCTABJICHHBIX  IIEJICH, [pEIBHICHUS
SHEPTHUH IO NENAM NIUTaHUA B IIPUPOTHONU BO3MOXKHBIX pE3yJbTaTOB 3THX JECHCTBHUH, OpraHM3aluu
HKOCHCTEME U B arpoIEHO3E. CAMOKOHTPOJII M OLEHKH MOJy4YEHHBIX  Pe3yJbTaToOB.
OOydeHne COOMIONCHUIO IPaBWJI IIOBEIAEHHS B IPHPOJE,
OCpeXKHOMY ~ OTHOIIEHHIO K OHOJIOTHMYECKUM  OOBEKTaM
Pemenue sxojiornueckux 3agda4 2 (pacTeHHsIM, KUBOTHBIM H HX COOOIECTBAM) U UX OXpaHe.
3.8 2 OsHakomieHHe ¢  mpuMepaMu  ucronb3oBanus B | II3 8 BiajgeHHe 0CHOBOIONIArarOIIUMI
XO3STCTBEHHOM JIeATEITHHOCTH nrozIei Mopo- | TOHSTHAME ¥ MPECTABICHUSIMH O )KHBOM
buonuka Coz[epﬁca}me yqeﬁﬂoro MaTtepuaJjaa 2 (YHKIMOHABHBIX YEPT OPraHU3alluK PACTEHUN U KUBOTHBIX | MPHPOJIE, €€ YPOBHEBOM OpraHu3amyu 1
1 BUOHUKA KaK OIHO M3 HaHpaBHeHI/Iﬁ 2 OpH  CO3J@HWH COBEPIICHHBIX TEXHHYECKHUX CHCTEM U | SBOJIOLMH; YBEPEHHOE MOJIb30BAHIE TecTupoBanue
' YCTPOWCTB 110 QHAJIOTUH C KMBBIMH CHCTEMaMH. 3HAKOMCTBO C | GHOJIOrHYECKOW TepMHHOJOTHEH H
OHOJIOTHH. TpyOUaThIMU CTPYKTYpaMH B JXUBOH INPUpPOAE U TEXHHKE, | CHMBOJIHKONM;

a’POJMHAMUYECKUMH U THIPOJMHAMUYECKUMH YCTpOiicTBaMU
B KMBOW NPHPOAE M TEXHHKE. YMEHHE CTPOUTb MOJEIU
CKJIAUaTOH CTPYKTYpBI, HCIONIb3yEeMbIEC B CTPOUTEIIBCTBE

Y 1lchopMupOBaHHOCTH  COOCTBEHHOI
MO3UIIMH 10 OTHOLICHHIO K OMOJIOrHYeCKOi
nHbOpMALMY, TOJMy4aeMOil M3  pasHbIX
HCTOYHHKOB, TJIOOATBHBIM 3KOJOTHYECKHM
nmpo6JeMaM U IyTSM UX _ PeIIeHVS.

TeopeTrnyeckue 3aHATHS

113

IIpakTHYecKkHe 3aHATHA

51




JlabopaTopHble 3aHATHSI 10

IIpome:xkyTounas arrectauusi B popme -
au¢depeHIIUPOBAHHOIO 3a4YeTa

MakcumasnbHas yueOHAs HArpy3Ka 174




4. YCJIOBUS PEAJIM3AIIMU PABOYEN TPOTPAMMBI
YYEBHOI'O IPEJIMETA

4.1. MarepuajbHO-TeXHHYECKOE o0eceyeHne y4eOHOro nmpeamMera

YueOHast ayauTopus ISl TPOBEIACHHS Y4YEOHBIX 3aHATUM, AN TPYNIOBBIX H
VWHIUBUIYAIbHBIX KOHCYJbTAIM, JUIsl CaMOCTOSITENbHOW pPaOOThI, IS TEKYLIEro
KOHTPOJISL ¥ IPOMEKYTOYHON aTTECTALUM.

YuebOHblil kKopnyc ka0uHeT «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHMI» Ne Y208
- Pabouee mecTo ju1s npenogaBaTens, paboure MecTa JJisi 00y4aroluxcsl.
- HaGopsl qemMoHCTpalinoHHOT0 000pyA0BaHUS M Y4EOHO-HATJISIHBIX TTOCOOUIA.

-  MynsTuMenuitHoe  000OpyJOBaHUE: TMEPEHOCHOW KOMIUIEKT MYJIbTUMEIHa
anmnapaTtypbl
(mynbTumenuiinbii mpoektop NEC ME382U - 1 mir., skpan Ha TpeHore - 1 miT.,
HOYTOYK
Samsung NP-RC710-S02 - 1 mT. (OC Windows Strtr 7 Ne06-0512 ot 14.05.2012,
o(HUCHBII
naket MS Office std 2010 Ne 07-0812 ot 27.08.2012, Be06-0pay3ep Firefox, apxusatop

7-zip))

C wuenplo obOecrnieueHUs BBINOJHEHUS OOYYArOIIMMUCA TNPAKTUYECKUX 3aHATHUH,
BKJItOUasi Kak 00sA3aTEeNbHBI KOMIIOHEHT MPAaKTUYECKUE 3aJaHMs C MCIOJIb30BaHHUEM
NEPCOHAIBHBIX KOMIIBIOTEPOB, B MpOIEcCe U3y4YeHHUs ydyeOHOro mpeamera
ucnonszyercs kadOuHer Undgopmarnka Ne Y402.

- Paboune mecta oOydarommxcs, pabodee MECTO MTPENO1aBaTeIs.

- HaGopsl 1eMOHCTpanmOHHOTO O0OPYIOBaHUSI M y4€OHO-HATJISAIHBIX MOCOOMI
(KOMIBIOTEPHBIE  CTOJIbI, MEPCOHAIbHBIE KOMIBIOTEPHI, KOMIBIOTEPHBIM  CTOJ
NpernojiaBaresis, BuaeoMaTepualbl, 10cka yueOHas Mapkep + MarHur);

- MyneTumenuiinoe oobopyaoBanue: komnstorep APM tun 1 AltaWing — 12 .
(OC WindowsPro 7 Ne06-0512 ot 14.05.2012, oducusrit maker MS Officestd 2010 Ne
07-0812 ot 27.08.2012, Beb6-Opaysep Firefox, rpaduueckuit pemakrop GIMP,
KJIaBuaTypHbld TpeHaxep RapidTyping, apxuBatop 7-zip); NpUHTEp Ja3epHBIN
Samsung ML1520 — 1 mr.; mepeHOCHOM KOMIUIEKT MyJbTUMEANa-anmnaparypbl
(myneTuMenuiinblil ipoekTop INFOCUS - 1 ., skpan Ha TpeHore - 1 mT., HOyTOyK
Samsung NP-RC710-S02 - 1 wr. (OC WindowsStrtr 7 Ne06-0512 ot 14.05.2012,
oducnueiii maker MS Officestd 2010 Ne 07-0812 ot 27.08.2012, Be6-Opayzep Firefox,
apxuBartop 7-zip)).

Y4yeOHasi ayauTOpPHUs JJIA CAMOCTOATEIbHOMN MOATOTOBKH CTYAeHTOB Ne Y403.

- PabGoune mecta oOyuaromuxcsi, pabodee MECTo MpernoiaBaTes.

- Halopsl JI€MOHCTPAIIMOHHOTO OOOpYAOBaHUS M Yy4eOHO-HATJISAIHBIX TOCOOMI
(CTeHBI, CXEMBI, TIJIaKaThI).

- MynbsTuUMeanitHoe 000pyI0BaHUE: KOMITBIOTEP B cOOpe ¢ Bbixoa0M B MHTepHer — 5
wt. (OC CalculateLinuxDesktop, oduchbiii naker LibreOffice, Be0-6paysep Firefox,



apxuBatop 7-zip); M®Y HP LaserJetPro MFP M28a — 11ut.; nepeHOCHOW KOMILJIEKT
MyJIbTUMENNA annaparypsl (MysibTuMmenuiiabiid npoektop INFOCUS - 1 mt., akpaH Ha
TpeHore - 1 mT., HoyToOyk Samsung NP-RC710-S02 - 1 mt., OC WindowsStrtr 7 Ne06-
0512 ot 14.05.2012, oducusrit maker MS Officestd 2010 Ne 07-0812 ot 27.08.2012,
BeO-Opay3sep Firefox, apxusarop 7-zip).

YuranbHbli 3271 0M0JIMOTEKH € BHIX0A0M B ceTh UHTEepHeT.

MarepuanbHO — TEXHHYECKOe 0OecTieUeHue:

Croubl, cTynbs Ha 80 MOCaOYHBIX MECT

- HaGopbl J1€MOHCTPAIIMOHHOTO OOOpYJAOBaHUA M Yy4eOHO-HATJISIHBIX TTOCOOMIA
(cTeHaBl, CXEMBI, IJIAKATHI).

- MynsTumenuitHoe o6opynoBanue: kommbiorep B cobope — 10 mr. (OC
CalculateLinuxDesktop, oduchsiii maker LibreOffice, Be6-Opayszep Firefox,
apxuBatop  7-zip);  TIEPEHOCHOW  KOMIUIEKT  MyJbTUMEAWA  aImmmaparypbl

(mynbTumenuiinbiii poektop INFOCUS - 1 mir., 3kpan Ha TpeHore - 1 mrT., HOyTOyK
Samsung NP-RC710-S02 - 1 mr., OC WindowsStrtr 7 Ne06-0512 ot 14.05.2012,
odpucubiit maket MS Officestd 2010 Ne 07-0812 ot 27.08.2012, Be6-Opay3zep Firefox,

apxuBaTop 7-zip).

YueOHO-MeTOAMYECKOEe oOecneuyeHre: YIeOHO-METOAMYECKUN  KOMILIEKC
y4yeOHoro npeaMera OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUM, BKIIOYAIOUIUNA pad0odyro
porpaMMy  MpeIMETa,  KAICHAAPHO-TEMAaTUYECKMWA  IUIAaH,  METOJUYECKHUE
peKOMeHAalMu JJi  [OpernojaBaTeiell Mo o0muM  BOmpocaMm  MpenojaBaHus,
METOJUYECKUE PEKOMEHIAINU AJISI CTYIEHTOB 0 U3YYEHUIO MIPEAMETA, METOAUYECKHE
pPEKOMEHJAIMU T0 CaMOCTOSITENIbHOM  pa0oTe OOYyYalolmuXcsi, METOJUYECKUE
PEKOMEHJIAIMY 110 BBIMOTHEHUIO MPAKTUYECKUX 3aHITHH, (DOHJ OIEHOYHBIX CPEJCTB
y4eOHOTO TIpeIMeTa.

4.2. OOumue TpedoBaHUs K peain3anum o00pa3oBaTeIbHOT0 Mpoiecca

Peanuzamus mporpaMMbl TperoyiaraeT WCIOJb30BaHUE TPAIUITMOHHBIX,
aKTUBHBIX U MHTEPAKTUBHBIX (hOpM 0OyUYCHUS HAa yUeOHBIX 3aHATHUSIX B COUCTAHUU
C BHEAyIUTOPHOM paboTOi 00yyaromerocs.

CHHXpPOHHOE B3aMMOJICUCTBHE OOYYAOIIETOCS C TIPEMojaBaTeieM MOXKET
OCYIIECTBJIATHCSA C TOMOINBIO YaTa, CO3JaHHOTO IO TpEeIMeTy Ha Tuiatdopme
«Moodley.

ACHHXpOHHOE 00YUYCHHE OCYIICCTBIISICTCS B BUJIE CAMOCTOSTEILHON PadOThI
¥ KOHTPOJIS 32 CAMOCTOSITENIbHOM paboTOM 10 y4eOHOMY MpPEeIMETY .

4.3. KaapoBoe o0ecnieueHne 00pa3oBaTejibHOIO nmpoiecca
Peamuzamnus IIIICC3 B cootBerctBuu ¢ ®I'OC COO u drocC CIio
35.02.16 Oxkcnnyatanus HW  PEMOHT  CEIIbCKOXO3SWCTBEHHOM TEXHUKU U
o0opynoBaHusi oOeclieyeHa TMeIarorHuecKUMH KaJpaMy, WMEIONIMMHU BBICIICE
oOpa3oBaHHE, COOTBETCTBYIOIIECE MPOGUIIO TPEIoJaBaeMOroNnpeMeTa, a TaKkKe



HAQIMYUEM  OMNbITa  JEATEIBHOCTH B OPraHU3alUAX  COOTBETCTBYIOIIEH
npodeccuonansuoit  chepe. IlpemomaBaTenn MOMYydYarOT — JAOMOJTHHUTEIIBHOE
npodeccuoHanbHOEe 00pa30BaHUE MO MPOrpaMMaM MOBBIIICHUS KBaTU(pUKALUU, B
TOM YHclie B (hOpME CTAXKUPOBKHU B MPOMUIBHBIX OpraHU3alusx He pexe | pasza B
3 roxa.

4.4. Oprammaum{ Oﬁpa3OBaTeJILHOI‘O nmpouecca Jjisi MHBAJIN/I0B H JIMI C
OrpaHU4Y€HHBIMH BO3MOKHOCTAMMU 3 10POBbSI

OOyyeHne 1o MpeaMeTy JIHII, OTHOCSIIUXCS K KaTeTOPUU WHBATIUIAOB U JIHII
C OrpaHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI  OCYILIECTBIACTCA C YYETOM
0COOCHHOCTEH MCUXO(PU3NIECKOTO Pa3BUTHUS, MHAUBHUIYAIbHBIX BO3MOKHOCTEH U
COCTOSIHUSL  3/IOpOBbSl Takux oOyuaromuxcs. B cioyyae BO3HHMKHOBEHUS
HE0O0X0IMMOCTH OOYYEeHHS JIHMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 37I0POBbS B
TEXHUKYME MPEAyCMaTPUBAETCA CO3JaHUE CHEIMAJBHBIX YCIOBUHM, BKIIOYAIOLINX
B ce0sl MHCIONb30BaHUE CHELHMAIBHBIX 00pa30BaTENbHBIX MPOrpaMM, METOJIOB
BOCIHUTAHUA, JAUJAKTUYECKUX MATEPUAJIOB, CHEIHAIBHBIX TEXHUYECKUX CPEICTB
0oOyueHHusl KOJUIEKTUBHOIO U WMHIUBUAYaJIbHOTO IOJb30BaHUs, MPEJOCTABICHHUE
YCIYT acCUCTEHTa (ITOMOIIHUKA), OKAa3bIBAIOIIET0 O0yYaromuMcs HEOOXOIUMYIO
TEXHUUYECKYI0  TOMOIb, MPOBEAEHHUE TPYMNMNOBBIX H  HHAWBHIyaIbHBIX
KOPPEKIIMOHHBIX 3aHATHH, 0OecledeHrne 0CTyIa B 3[aHUS TEXHUKyMa U JPYyTHE
yClioBUSl, 0€3 KOTOPBIXHEBO3MOXKHO WIIA 3aTPYJTHEHO OCBOCHHE 00pa3oBaTebHBIX
nporpaMM oOy4JaroIUMHUCS C OTPAaHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBBS.

[Ipu nonyyeHuu cpeanenpodheccuoHaIbHOro 00pa3oBaHus 00ydaroIMMCs C
OTPaHUYEHHBIMH  BO3MOXKHOCTSIMH ~ 3/I0POBbSl  MPEJOCTABISIOTCS  OECIUIaTHO
yueOHass JuTeparypa, C YYETOM OCOObIX TMOTpeOHOCTEeNH oOydJaroummes ¢
OTrPaHUYEHHBIMU BO3MOKHOCTSIMHM 3JI0pPOBbsl O0OECIEUMBAETCS MPEIOCTaBICHUE
y4eOHBIX, IEKLIHOHHBIM MaTepUajoB B AJIEKTPOHHOM BH/IE.

4.5. TH®OOPMALMOHHOE OBECIIEYEHUE OBYYEHUSA

OCHOBHbBIC HCTOYHUKH:

1. MamontoB, C.I'. O6mas 6uosiorust : yueonuk / MamontoB C.I'., 3axapoB
B.b. — Mocksa: KuoPyc, 2020. — 323 ¢. — ISBN 978-5-406-07702-3.
https://www.book.ru/book/933564

2. Mycradun, A.I'. buonorus: yueonuk / Mycrapun A.l'., 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 : yueoHoe nocodue / Konecaukor C.H.
— MockBa: KnoPyc, 2020. — 287 c¢. — ISBN 978-5-406-07383-
https://www.book.ru/book/932113

4. T'munka, H.JI. O6mias xumus: yaeOnoe nmocodbue / I'muaka H.JI. — Mocksa:
KnoPyc, 2019. — 748 c¢. — ISBN 978-5-406-07190-8.
https://www.book.ru/book/931816



https://www.book.ru/book/933564
https://www.book.ru/book/932501
https://www.book.ru/book/932113
https://www.book.ru/book/931816

5. Apremenko, A.W. Oprannueckas xumus : yueOHUK / Apremenko A.M. —
Mockasa : KanoPyc, 2018. — 528 ¢. — (CITIO). — ISBN 978-5-406-05331-7.
https://www.book.ru/book/924050

6. Aptemona, D.K. OcHOBBI 00meli M OHMOOPraHMYECKOM XHMHH : ydeOHOE
nocooue / Apremona 3.K., JImutpueB E.B. — Mockga : KnoPyc, 2020. —
248 c. — ISBN 978-5-406-00513-https://www.book.ru/book/933961

,HOHO.JIHHTG.]'IBHBIC HCTOYHHUKMH:

1. Mycradun, A.I'. buonorus. s BEITYCKHUKOB IIKOJI U MTOCTYTAIOIINX B
BY3bI: yueOHoe nocodue / Mycradpun A.I'., Apeirua B.H. — Mocksa
:KuoPyc, 2019. — 584 ¢. — ISBN 978-5-406-07043-
https://www.book.ru/book/931383

2. Komecunuko, C.U. buomorus: mocobue-penetutop : ydebHOE mocodue /
KonecaukoB C.M. — Mocksa: KaoPyc, 2019. — 537 ¢. — ISBN 978-5-
406-07230-1.
https://www.book.ru/book/931752

3. KokopeBa, B.B. OcnoBbl xmmuu: ydeOHOe mnocobue / KokopeBa B.B.,
Cronsiea O.1. — Mocksa: KnoPyc, 2019. — 187 ¢. — ISBN 978-5-406-
06825-0.
https://www.book.ru/book/931203

4. Cupotkus, O.C. Xumus: yueonuk / Cuporkun O.C. — Mocksa :KuoPyc,
2019. — 363 c¢. — ISBN 978-5-406-06688-1.
https://www.book.ru/book/930225

5. I'munka, H.JI. 3amaun u ynpaxxHeHus mo ooOmie xumuu: yueonuk / ['muHka
H.JI. u np. — Mocksa: KnoPyc, 2018. - 240 c. — ISBN 978-5-406-06022-3.
https://www.book.ru/book/924119

Ilepeyenr mnpodeccHOHANBHBIX 0a3 JaHHBIX W HMH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

KomnbrorepHas nHpopmanmoHHo-nipaBoBas cuctema «KoncynpranTlImtocy

[Ipodeccuonanphas cpaBouHas cucrtemMa « TexakernepT»

OdunmanbHpii UHTEPHET-MOPTA 0a3bl JaHHBIX MPABOBOW HHGPOPMAIIMH
http://pravo.gov.ru/

[Topran denepanbHbIX TOCYAAPCTBEHHBIX OOpPa30BaTENIbHBIX CTAHIAPTOB

https://fgos.ru/

[TopTan "MHpOopMaIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B
obpazoBanuu" http://www.ict.edu.ru/
WebofScienceCoreCollection NOJINTEMAaTUYECKasl pedepaTuBHO-

oubsmorpaduueckass U HaykomeTpudeckas (OubmuomMerpuueckasi) 06aza JTaHHBIX
http://www.webofscience.com
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https://www.book.ru/book/924119

[TonHoTekcTOBBIN apxuB «HarmoHanbHbIN DneKTpoHHO-MHDOpMaMOHHBIN
Koucopuuym» (HOUKOH) https://neicon.ru/
ba3wl nannbIx m3parenbeTBa Springer https://link.springer.com/

DJIEKTPOHHBbIE MOJHOTEKCTOBbIC PeCypCchl HAYYHOH 0HOJINOTEKH

HaumenoBanue Cpok neiicTBus Anpec B cetn THTEpHET
JOKYMEHTA C YKa3aHUEM JIOKyMEHTa
PEKBU3UTOB

DNeKTpOHHAs C 17.03.2021 no http://e.lanbook.com/
OonbimoTeyHast cucreMa 17.03.2022
«JIaHbBY

Kontpakr Ne 0503/21 ot
17.03.2021

Konnexms
«Berepunapus u
CEJIBCKOE XO35MCTBOY,
«TexHo0orus MUIIEeBHIX
IIPOU3BOJICTBY,
«HXEHEPHO-
TEXHUYECKUE HAYKW -
n3garenbcTBo Jlans ObC
Jlanb. ITogkmroueHsl Bce
KypHAaJIbI.

Hoctyn no IP-anpecam
YHUBEPCUTETA, C JIMUYHBIX
KOMIIBIOTEPOB 110
WHIUBU Ty ATbHBIM
JIOTUHAM U TapoJisiM 0e3
OTpaHUYEHUS YKCiIa

MOJIb30BaTeIeH

DIEKTPOHHO- C 17.03.2021 no http://rucont.ru/
OMOJIMOTEYHAsI CUCTEMA 17.03.2022

"HannoHaJIbHBIN

urdpoBoii pecypc

"PYKOHT".KonTpakt Ne
21/21 ot 17.03.2021.
JlocTyn K KOJUTEKIUSAM
«Konoc-C» u ®I'bHY
«Pocundopmarporex» 1o
o0111eMy JIOTUHY/TIapOJTIO
6e3 puBs3Kku K |P-
aapecy 0e3 orpaHHYCHUS
YHMCJIA M0JIb30BATENEH.

Nudopmarmonnsie C 13.03.2020 o www.informio.ru



http://e.lanbook.com/
http://rucont.ru/
http://www.informio.ru/

YCIIYTH 3JIEKTPOHHOTO
CIIPaBOYHUKA
«Uudopmuo» - BY3 u
CVY3. Konrpakt KO 337
ot 13.03.2020.
[TogxiroueH BECh MACCUB.
Joctyn no o6miemy
JIOTUHY/TIapoJito 6e3
npuBsI3ku K IP-anpecy
0e3 orpaHUYEHHMS Yncia
I10JIb30BATEIIEH.

12.03.2021

DNEeKTPOHHO-
OonbimoTedyHast cucreMa
«AgriLib»,®I'bOY BO
PI'A3Y. IlogkmaioueH
BECh MACCHB.

Hoctyn no

WHIUBUTY ATBHBIM
JIOTUHAM U TIapoJisiM 0e3
OTpaHUYCHHS YHCIIa

C 13.03.2020 no
12.03.2021

http://ebs.rqazu.ru/

MOJIb30BaTeIeH

DneKTpOoHHAs C 17.03.2021 no http://www.book.ru/
OMOJIMOTEYHAsT cCUCTEMA 17.03.2022

«BOOK.RU»

Kontpakr KontpakT Ne
03/21 ot 17.03.2021
[ToaxmntoueHa 6a3oBas
KOJUIEKIIUSI.

Hoctyn no IP-anpecam
YHUBEPCUTETA, C TUIHBIX
KOMITBIOTEPOB T10
o0111eMy JIOTUHY/TIapOJIIO
0e3 OrpaHHYCHUS YHCIIa

MMOJIb30BaTeIeH

DIEKTPOHHO- C 17.03.2021 no http://www.iprbookshop.ru/
OnOIMOTEYHAs CUCTEMA 17.03.2022

«Ai [In Op Menuna»

KonTtpakt Ne 7804/21 ot
17.03.2021 ITonxmaroueHa
bazoBas Bepcus
«IIpemuym», koTopast
MPE/ICTABIIACT COOOM
IIEKTPOHHYIO
OoubIMOTEKY
MOJTHOTEKCTOBBIX



http://ebs.rgazu.ru/
http://www.book.ru/
http://www.iprbookshop.ru/

uznanuii (6omee 25 000)
u xypHanos (6osee 6 000
HOMEPOB).

Hoctyn o IP-anpecam
YHUBEPCUTETA, C TUIHBIX
KOMITBIOTEPOB T10
o0111eMy JIOTUHY/TIapOJIIO
0e3 orpaHUYEHHMS Yncia
I10J1b30BATENIEN

NC «Enunoe okHOY»
becnnaTHbIM,
CBOOOTHBIH,
HEOrPAHUYEHHBIN TOCTYII
K UHTETPAIbHOMY
KaTajiory
o0pa3zoBaTeIbHBIX
WHTEPHET-PECYPCOB U K
AIEKTPOHHOMN
OoubmoTexke yaeOHo-
METOJIMYECKHUX
MaTepuaioB JjIsl 00IIIero
1 1IpoheCCUOHAIBHOTO
o0Opa3oBaHusl.

Cpoxk nercTBus
HEOTPaHUYCH

http://window.edu.ru.

Hoctyn
MTOJTHOTEKCTOBBIM
JIOKyMEHTaM, yueOHO-
METOMYCCKIM
ocoOusiM, aBTOpaMu
KOTOPBIX SIBISIFOTCS
COTPYAHHUKH bpsiHCKOrO
['AY u ero ¢punmanos.
Jocry1 o konoBoMy
cJoBy 0e3 mpuBs3KH K IP-
aapecy u 6e3
OTpaHUYCHHMS YnCiia

OeccpouHbIi

WWW.bgsha.com

I10JIb30BATENIEN
IMepuoanyeckas ne4arb
Hassanue T'onwl MecToHax0XIeHUE
MOJTUCKH
(v

BBIITYCKA)
Becthuk TBepckoro http://www.iprbookshop.ru/100790.html
roCyapCTBEHHOTO 2019-2021



http://window.edu.ru/
http://www.bgsha.com/
http://www.iprbookshop.ru/100790.html

yHuBepcuteta. Cepust
buosnorug u hxonorus.

Buonorus B cenbckom 2019-2021 | http://www.iprbookshop.ru/96939.html
xo3gauctse. 2020

Bectuuk ITepmckoro 2019-2021 | http://www.iprbookshop.ru/11607.html
yHuBepcuteTa. Cepus
Xumus

BrojuieTeHs HAyKu 2019-2021 | http://www.iprbookshop.ru/49817.html
HPAKTHKH

BecTHUK YIIBSIHOBCKOM 2019-2021 | http://www.iprbookshop.ru/40369.html
roCyIapCTBEHHON
CEJIbCKOXO03SIICTBEHHON
aKaJeMun

N

No gk

HNuTepHeT-pecypcesl

Alhimik. Tlonesnsie coBeTbl, 3()()EKTHBIC ONBITHI, XHMHUYCCKHE HOBOCTH,
BUPTYaJbHBIA PENETUTOP, KOHCYJIBTAIIMU, Ka3yChbl M JIANCYCHI, HCTOPHS
xumun. http://www.alhimik.ru

C-BOOKS. Jlureparypa mo xumun. http://c-books.narod.ru/

A36y1<a BC6-HOI/ICKa JI1 XUMHUKOB. MGTOI[I/IKa ITIOHUCKa HH(bOpMaHI/II/I 10
XHUMHUU. O630p 6GCHHaTHI>IX IIATCHTHBIX 633 JAHHBbIX. ExxemecsuHbie
AHHOTAaIllun HOBBIX XHUMHUYCCKHUX HAaY4YHBIX PECYPCOB.
http://www.abc.chemistry.bsu.by/

4EI'D. https://4ege.ru/himiya/

OmnbITh 0 Heopranuueckoi xumuu. https://kimhimik628181.jimdofree.com/
Pacuernble 3amaun o xumuu. https://urok.1sept.ru/articles/524863

OO6m1as 1 HeOpraHUYeCcKast XUMHUSL:
http://www.inorg.chem.msu.ru/pdf/korenev.pdf

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

PGI[KI/IG 1 UCYC3AKIINUEC ) KUBOTHEIC
Poccunhttps://wwf.ru/resources/blogs/plain-language-about-the-foundation-s-
work/posts/endangered-animals-of-russia/

10.buonorus B Bonpocax u otBeTax.https://biootvet.ru/
11.06pa3oBaTeNIbHBIN CAWT AJIS IKOIBHUKOB « Xumusi» http://hemi.wallst.ru/
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Peuen3zusn

Ha pabouylo MporpamMmy
yaebHoro npenmera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI
cnenuaibHOCTh 35.02.16 DKcrutyaTauus U pEMOHT CEIbCKOX035HCTBEHHON
TEXHUKU U 000PYIOBaHUS.

Pabouas mporpamma yueOHoro npeamera «OCHOBBI €CTECTBEHHOHAYUHbIX
3HaHMI» pa3paboTaHa ¢ ydeToMm TpeOoBaHUil DenepaqbHOTO TOCYIapCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHAapTa cpeaHero obmiero oOpa3zoBanus, dDenepaabHOTO
roCyJapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJApTa CPeHEro MpodeccuOHaILHOTO
oOpa3zoBanust 1o creuudanbHocT  35.02.16  Dkcrmyarauuss W PEMOHT
CEJIbCKOXO3SIICTBEHHON TEXHUKHU U 000pYA0BaHHUS.

B paboueil mporpamme MNpeACTaBIEHBL: PE3YJNbTaThl OCBOEHUS Y4YE€OHOTrO
IpeaIMeTa, CTPYKTypa M COAEp)KaHWE NpPEIMETa, YCIOBUSA pealn3aluuu padouei
NporpaMMbl, CaMOCTOSTENIbHAsI BHeayJAUTOpHas paboTa CTyAeHTOB, Gdopma
IIPOMEKYTOUHOM aTTeCTallMd CTYAEHTOB, KOHTPOJb W OLEHKa pe3yJIbTaTOB
OCBOEHUS MpeaMeTa, UHPOpMaAIMOHHOE 0OecTIeYeHUE MpeaMeTa.

Bce paspmensl paboueil mporpaMmbl OPUEHTHPOBAHBI Ha JIOCTHIXKECHUE
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB, KOTOPBIMU JOJDKEH
OBIIQZIETh OOydYaroIIMiCs W B TIOJHOM Mepe OTBEYaloT TpeOOBaHUSAM
cranaapra. Kaxaelii pa3zesn nporpaMMbl pacKpbIBaeT pacCMAaTPUBAEMBIE BOIIPOCHI
B JIOTMYECKOM ITOCIIEIOBATEIBHOCTH,  ONPEACIIAEMONM  3aKOHOMEPHOCTSAMU
OOy4eHHsI CTYJICHTOB.

B nporpamme oTpaykeHa MakcUMallbHasi yueOHas Harpyska, BKJIIOYaroIas B
ce0sl ayIMTOPHYI0 Y4eOHYIO HAarpy3ky U CaMOCTOATENbHYIO BHEAyJIUTOPHYIO B
COOTBETCTBUM C y4E€OHBIM IJIAaHOM N0 crneruanbHocTtu 35.02.16 Dkcryarauus u
PEMOHT CENbCKOXO031MCTBEHHON TEXHUKU U 000PYI0BaHUSI.

Pa3paGorannpie ¢GopMbl M METOABI MO3BOJSIOT B  MOJHOW  Mepe
OCYUIECTBJISTH KOHTPOJIb U OLIEHKY PE3YJIbTATOB O0YUYEHHUS.

[Iporpamma yue6HOro mpeamera «OCHOBBI €CTECTBEHHOHAYUHBIX 3HAHUI»
BBINIOJIHEHA HAa XOPOIIEM METOAMYECKOM YPOBHE U MOXET ObITh PEKOMEHJOBaHa
JUTst 00pa3oBaTENbHBIX YUPEXKACHUN CpeaHero mpodeccruonaaIbHOT0 00pa3oBaHusl.

Penensenr:

KaHJWJIaT CEIbCKOXO35MCTBEHHBIX HAYK,

npenonasarens pakynsrera CIIO ®I'BOY BO

«bpsAHCKUI rocy1apCTBEHHbIN

arpapHbIi YHUBEPCUTET) Cynenosckas A.B.




