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npeajaract HaCTOAI YO pa60qy10 nporpaMmy JUCHUIIIIUHBI

Y.01 EcrecTBO3HAHME

(Ko 1Mo y4eOHOMY IUIaHY M Ha3BaHHe AMCIMILIMHBI)

B KayecTBE MarepHaia JUlsl pealu3allii OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
o0miero oOpa3zoBaHus, B IpejeIax OCBOEHUS OCHOBHOM NpodeccuoHanbHOM 00pa3oBaTenbHON
OpOTrpaMMbl  CpPEeIHEr0  MPO(EeCCHOHANBHOTO O0pa3oBaHHs — MPOrpaMMbl  TOATOTOBKU
CIHELMATNCTOB CPEJAHEr0 3B€Ha M OCYILECTBIIEHHUS y4eOHO-BOCIIMTATENILHOTO Mpoliecca Gpuiinana
PI'YIIC B r. Boponex mo ¢enepaqbHOMy TOCyAapCTBEHHOMY OOpa30BaTENbHOMY CTAaHAAPTY
cpeaHero oOuiero oOpa3oBaHHUs, YTBEPXKACHHOMY IpUKa3oM MMHHUCTEpCTBa 00pa3oBaHMs U
Hayku Poccuiickoit @eneparuu ot 17.05.2012 1. Ne 413 (c u3MEHEHUSIMH U JIONOJIHEHUSIMU OT
29 nexabps 2014, 31 nexadps 2015, 29 urons 2017).

Y4eOHBI IMJIaH TO OCHOBHOW 00pa3oBaTeNbHOW WpPOTrpaMMe — MPOrpaMMe MOJITOTOBKH
CIEIMAIIUCTOB CPEIHEro 3BeHa yTBepkleH 3aM. nupektopa mno YIIP dwunmana PI'YIIC B 1.
Boposnex ot 28.10. 2022r.

PaGoyass mporpamma JIUCHUIUIMHBI pPAacCMOTpPEHAa Ha 3acelaHUM IMKIOBOM KOMHCCHUU
MareMaTuueckux U 0OIUX €CTECTBEHHOHAYUHBIX TUCIUILIAH

[Tpotokoa Ne 6 ot 28.10. 2022 1.
IIpencenarens NUKIOBOM KOMHCCHH JIrobumona JIL.A.

Peuienszent paboueil mporpamMmsl:

H.K. [Ilapamuna mnpenonxaBaTeslb BbICHIEH KaTeropuu BopoHexckoro TexXHHMKyma
CTPOUTEIIBHBIX TEXHOJIOTH.
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Pabouas nporpamma aucuuruinasl Y. 01 EcTecTBo3HaHne npenHa3HaueHa
s u3ydenuss B puimane PI'YIIC B r. Boponex, peanusyroniero
o0pa3oBaTeIbHYyI0 IPOrpaMMy MOATOTOBKU CIIEIIMAIMCTOB CPEIHETO 3BEHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuiit ®I'OC cpennero
oO1iero o0pa3oBaHusi, MPEAbIBISEMBIX K CTPYKTYpE, COACPIKAHUIO U PE3YJIbTaTaM
OCBOCHMSI IUCIUIUIMHBI U B COOTBETCTBUU C yU€OHBIM TUIAHOM.

[Iporpamma pucuumuuasl  YJI[.01 EcTecTBo3HaHME COCTOMT W3 JBYX
pa3aenoB «Xumus» U «bUoTOTHM.

Conepxanue paznenoB «Xumuss» ¢ «bHOJOTHS)  HaNpaBlIeHO Ha
JTOCTHXKEHHE CIEAYIOMIMX LEeei:

** OCBOCHUE 3HAHMI O COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHUHE MHUPa U
METO/1aX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HAau0O0Jee BaXKHBIMU HJIESIMH U
JOCTHKEHUSMH XUMHUH U OMOJIOTUH, OKa3aBIIUMHU ONPEAEIIAONIee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

** OBJIQJICHUE YMEHHUSIMU NIPUMEHSATh TOJyYCHHbIE 3HAHUS 111 OOBSICHEHUS
SIBJICHUH OKPY’KaIOILEro MUpPa, BOCHPUATUS HHPOPMALIUU €CTECTBEHHOHAYYHOIO U
po(eCcCUOHATBHO 3HAYUMOTO COJIEPKAHMS; PA3BUTHE MHTEIUIEKTYaJIbHBbIX,
TBOPYECKUX CIIOCOOHOCTEN U KPUTUUYECKOTO MBILIUIEHHUS B XOJI€ IPOBEICHUS
MPOCTEUIINX UCCICAOBAHNI, aHAJIN3A SIBICHUM, BOCIIPUATHS U UHTEPIPETALNU
€CTECTBEHHOHAYYHOI HH(POpPMALINH;

** BOCIIUTaHHE YOEKICHHOCTH B BO3MOKHOCTH MTO3HAHUS 3aKOHHOU
IPUPOABI U UCIIOJIB30BAHUS JOCTHKEHUN €CTECTBEHHBIX HAYK JIJISl PA3BUTHSA
LIMBUJIM3ALIMY U TTOBBIIICHUS] KAYECTBA KU3HU;

** IPUMEHEHHNE €CTECTBEHHOHAYUYHBIX 3HaHUHN B PO(eCCUOHATBLHON
NEATEILHOCTH U IIOBCESTHEBHOM JKU3HHU 11 00ecIeueHns 0e€301acHOCTH
KU3HEIEATEIIbHOCTH; TPAMOTHOT'O MCIOJIb30BAHMS COBPEMEHHBIX TEXHOJIOTHIA;

OXpaHbI 3/I0POBBS, OKPY>KAIOIIEH CPEeJIbI.

OBIIASA XAPAKTEPUCTUKA IUCHUIIJIMHBI



EcTecTBO3HaHME — Hayka O SIBJIEHUSAX U 3aKOHaX mpupojbl. CoBpeMEHHOE
€CTECTBO3HAHHUE BKIIOYAET MHOXECTBO €CTECTBEHHOHAYYHBIX OTpACIICH, W3
KOTOpBIX HanOoJiee BAXKHBIMM SIBIISIOTCA XUMHUA U Ouosiorus. OHO OXBaTbIBAET
IMIMPOKUHN CHEKTP BOMPOCOB O Pa3zHOOOpPA3HBIX CBOWCTBAX OOBEKTOB MPHUPOIHI,
KOTOpBIE MOXHO pacCMaTrpuBaTh Kak €IMHOE Leoe. EcTecTBeHHOHay4HbIE
3HaHUS, OCHOBAHHbIE HA HUX TEXHOJIOTUHM (OPMUPYIOT HOBBIM 00pa3 KHU3HU.
BblcOkOOOpa30BaHHBI ~ YEJIOBEK  HE  MOXET  JHCTAHLHMPOBATBCA  OT
(yHIaMEHTAJIbHBIX 3HAHUW 00 OKpYXaloUleM MHpEe, HE PHUCKYs OKa3aThCs
OecroMOIHBIM B MpodeccuoHaNbHON aesTensHocTU. JIroboe mepcrnekTUBHOE
HAIIPABJICHUE JEATEIbHOCTH YEJIOBEKA MPSIMO WJIM KOCBEHHO CBS3aHO C HOBOM
MaTepuagbHOW  0a30d W HOBBIMM  TEXHOJOTMSIMM, W  3HaHHE  HUX
€CTECTBEHHOHAyYHOM CYIIHOCTM — 3aKOH ycnexa. EcrecTBo3HaHue —
HEOTBhEMJIEMAsl COCTABIAIONIAsA KYJIBTYpPBI: ONPENEIIsAsl MUPOBO33PEHUE YEIIOBEKA,
OHO TPOHUKAET M B TyMaHUTApHYIO cdepy, U B OOILIECTBEHHYIO >KU3Hb.
PanoHanbHBI €CTECTBEHHOHAYYHBI METOJA, C(POPMHUPOBABIIMNCA B paMKax
€CTECTBEHHBIX HayK, OO0pa3yeT eCTECTBEHHOHAy4YHYI0 KapTUHY MHUpa, HEKOe
oOpa3zHo-dunocodckoe 00001IeHNE HAYUYHBIX 3HAHUH.

EcrecTBO3HaHKME KaKk HAyKa O SBJIICHUAX M 3aKOHAX MPUPOIBI BKIIIOYAET OJIHY
Y3 BOXHEUIINX OTpacieyd — XUMHUIO. XUMUS — HayKa O BELIECTBaxX, UX COCTaBE,
CTPOCHHUH, CBOMCTBAX, MPOILIECCAX NMPEBPALIEHUS, UCIIOIb30BAHNN 3aKOHOB XMMHH
B [IPAKTUYECKOU IEATEIIBHOCTH JIFOJEH, B CO31aHUU HOBBIX MATEPUAJIOB.

buonoruss — cocraBHas 4acThb €CTECTBO3HAHHs. OJTO HAayKa O KUBOU
npupone. OHa M3y4daeT PaCTUTENbHBIN, JKUBOTHBI MUP W YE€JOBEKa, MCIOJb3YS
KaK COOCTBEHHBIE METOJbl, TaK U METOAbl APYI'MX HayK, B YAaCTHOCTU (PU3UKH,
XUMUU U MaTeMaTUKW: HAOIIOJIEHUs, SKCIIEPUMEHTBI, UCCIAEAOBAHUS C MTOMOIIbIO
CBETOBOTO M JJIEKTPOHHOTO MHKPOCKOIMA, OOpabOTKY CTaTUCTHYECKUX JaHHBIX
METOJaMHU  MAaTEMaTHYEeCKOM CTaTUCTUKM W JAp. buosorus  BeIABIseT
3aKOHOMEPHOCTH, PUCYIIINE KU3HU BO BCEX €€ MPOSABICHUSIX, B TOM YHCIIe 0OMEH

BCIICCTB, POCT, PAa3MHOKCHHUC, HACICACTBCHHOCTb, UI3MCHUYHMBOCTb, 3BOJJIIOLIHWIO H

1p.



B oOpazoBatenbHoii opranuzauuu - ¢uauane PI'YIIC B r. Boponexe,
peanu3yeTcs 0Opa3oBaTelbHAS TporpamMMma cpeaHero oOmero oOpa3oBaHUS B
npenenax ocBoeHus OIIOII CIIO na 6a3e ocHOBHOro oOIero oOpa3oBaHUS,
u3yvaercs uHTerpuposanHas aucuumumaa Y /.01 EctecTBo3Hanne, BKIrOYaronmas
JIBa  pazdena, oO0jadarolmde  OTHOCHUTEIBHOM  CaMOCTOSITEIBHOCTBIO U
[EJIOCTHOCTBI0 — «XuMus», «buojorus» — 4YTo HE HapyllaeT IMPUBBIYHYIO

JIOTUKY €CTECTBEHHAYYHOTO 00pa30BaHU.



MECTO JUCHUIIVIMHBI B YYEBHOM IIJIAHE

Hucrummaa Y1.01 EctecTBO3HaHME OTHOCHUTCS K 00IIe00pa30BaTeILHOMY
y4eOHOMY MKy OCHOBHOHM mpodeccroHaabHOM 00pa30oBaTeIbHON MPOrpaMMbl
cpemHero Tpo(ecCHOHATBLHOTO  00pa3oBaHUS — TMPOTPaMME  TOJATOTOBKH
CHELUATNCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaboTaHa Ha OCHOBE y4eOHOTIO IJIaHa.

[Iporpamma pucoummeasl  YJ[.01 EcTecTBO3HaHWME COCTOMT W3 JIBYX

Pa3aciIoB: «Xumus» u «buomgorusy.



PE3YJBbBTATBI OCBOEHUA JUCHUIIJIMHbI

OcBoenue coaepsxkanust qucuumuinasl Y /(.01 EctecTBo3HaHue obOecrieunBaeT
JOCTHKEHHUE 00YYaIOIUMUCS CIEAYIOIINX Pe3yabmamaos:

JIUYHOCHHbBIX

- c(OpMUPOBAHHOCTH COOCTBEHHON MO3HIIMH TI0 OTHOIICHUIO K XUMUYECKOMN
uH(dOpMaIuK, NOJy4aeMOt U3 Pa3HbIX HCTOYHUKOB;

- copmupoBaHHOCT, COOCTBEHHOM TMO3UIMKM MO OTHOIIEHUIO K
Owonornyeckor wWHGOPMAIMK, TOJydYaeMOW U3 Pa3HBIX HMCTOYHUKOB K
rJI00JIBHBIM HKOJIOTHYECKUM MPoOJIeMaM U MyTAM UX PEIICHMUS;

— UYyBCTBO TOPJAOCTM M YBOKEHUS K MCTOPUM U JIOCTUKECHHUSIM
OTEUYECTBEHHOW XHWMHYECKOM HAyKH; XHMHYECKA TPAMOTHOE TIIOBEJACHUE B
poecCUOHANBHON NIEATETFHOCTH U B OBITY MpPHU OOpAIllEHUH C XUMUYECKUMHU
BEILECTBAMH, MaTEpUAIAMH U MPOLIECCAMU;

— TOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHMs U MOBBIIMICHUS KBATU(PUKAIINH
B M30paHHON Npo(hecCHOHATBHON EATETbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE HUCIOJb30BaTh JTOCTUKEHHUS COBPEMEHHON XMMHUYECKOW HAyKHU U
XUMUYECKUX TEXHOJOTUW [JIsl TOBBIIIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM eITeTbHOCTH,

- c(OpMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBAXEHUS K HUCTOPUU U
JOCTH)KEHHUSIM ~ OTE€YECTBEHHOM OHMOJIOTMYECKOW HayKH; TMpEACTaBICHUS O
LETIOCTHOM €CTECTBEHHOHAYYHOU KapTUHE MUPA;

- IOHMMAaHWE B3alMMOCBS3M U B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK, MX
BIUSHUA Ha OKPYKAWOIIY0 Cpely, DKOHOMHYECKYH, TEXHOJIOTHYECKYIO,
COLIMAJIbHYIO U ATHUECKYIO chepbl ACSITETbHOCTH YEIOBEKA;

- CHOCOOHOCTH HCHOJIb30BaTh 3HAHUS O COBPEMEHHOM ECTECTBEHHO -
HAyYHOW KapTUHE MUpa B 00pa30BaTeIbHON U MPOheCcCHOHAIBHON AESTEIHHOCTH;

- BO3MOXXHOCTH UH(OPMALIMOHHOM Cpe/ibl 1M1t 0OecneueHus MPOIyKTUBHOTO

caM0o00Opa30BaHMUS;



- BJIaJICHUE KYJIbTYPOU MBIIUIEHUS, CIIOCOOHOCTh K 00OOIEHUI0, aHATU3Y,
BOCIIPHUATHIO MHPOpMAUu B 0OJACTH €CTECTBEHHBIX HAyK, NMTOCTAHOBKE IETU U
BBIOOpPY IyTeH ee JOCTURKEHUS B TPOPECCUOHANIbHOM cdepe;

- CIIOCOOHOCTHh PYKOBOJICTBOBATHCS B CBOCH JICSITEIIBHOCTH COBPEMEHHBIMU
MPUHIIMIIAMH TOJIEPAHTHOCTHU, JUAJIOra U COTPYTHUYECTBA;

- TOTOBHOCTH K B3aUMOJICHCTBUIO C KOJIJIeraMu, paboTe B KOJUIEKTUBE;

- TOTOBHOCTh MCIOJb30BaTh OCHOBHBIE METOJIbI 3aIIUThl OT BO3MO>KHBIX
MOCJICACTBUM aBapuii, KaracTpod, CTUXUMHBIX OCIACTBUIA;

- oOnamaHue HaBbIKaMHU Oe30mMacHOi paboThl BO BpeMs MPOEKTHO
UCCIIEIOBATENIbCKON M AKCIMEPUMEHTAIBHOM JIESITEIbHOCTH, MPU HCIOJIb30BaHUU
71a060paTOpHOTO 000PYIOBAHUS;

- CIIOCOOHOCTH UCIIOJb30BaTh MNPUOOPETEHHbIC 3HAHUS W YyMEHUS B
MPAKTUYECKON JEATEIbHOCTH M TOBCEAHEBHOM KU3HU [JISi COOJIIOJCHHS MeEp
npoQHIIaKTUKKA OTpaBJICHUM, BHUPYCHBIX M JPYTUX 3a00JE€BaHUI, CTPECCOB,
BpPEIHBIX MPUBBIUEK (KypEHUS, aIKOTOJIM3MAa, HAPKOMAHUH );

- PaBWJI MOBEAECHUS B IPUPOJHOM CPEJIE;

- TOTOBHOCTh K OKa3aHUIO MEPBON MOMOIIM MPHU TpaBMax, MPOCTYIHBIX U
JIpYrux 3a00J€BaHUAX, OTPABICHUSX MUIIEBBIMU MTPOTYKTAMU;

MemanpeomenmHIX:

- WCIOJIb30BAaHUE PA3JIUYHBIX BHUJOB IIO3HABATEIbHOW JEATCIIBHOCTH U
OCHOBHBIX MHTEIJICKTYaJIbHBIX ONepaluii (MOCTaHOBKU 3a/1auu, (OPMYITUPOBAHMS
TUIOTE3, aHaliu3a M CHUHTE3a, CpaBHEHUs, OO0OOIICHUS, CHUCTEeMaTH3alluu,
BBISIBIICHUS MIPUYUHHO-CJIEACTBEHHBIX CBSI3EH, MOMCKa aHaJIOr OB,
dbopMyIMpoBaHKs BBIBOJOB) JUIsl PEIICHUS MOCTABICHHOW 3a7a4d, MPUMEHEHHE
OCHOBHBIX METOJOB TMO3HaHUs (HAOIIOJIEHUS, HAYYHOTO DKCIEPUMEHTA) st
U3YYCHUS! PA3INYHBIX CTOPOH XMMHUYECKUX OOBEKTOB W MPOIECCOB, C KOTOPHIMHU
BO3HHUKACT HEOOXOAMMOCTD CTAJTKHBATHCS B IpodeccroHaabHOM cdepe;

— HCIIOJB30BAaHUE PA3TUYHBIX HCTOYHHMKOB ISl TOJTYYECHHS XUMHUYECKOU
uH(pOpMaIuU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTHh I JTOCTHDKCHHS XOPOIIUX

pe3yJbTaToB B MpodeccuoHanbHoU chepe;
9



- OCO3HaHHUE COIMAILHOM 3HAYMMOCTU CBOEH Mpodeccun/crnenuaibHOCTH,
o0JaaHre MOTHUBAIIMEH K OCYIIIECTBICHUIO MPOPECCUOHATBHON ACATEIHHOCTH;

- TIOBBIIICHUE HWHTEJUICKTYAJIbHOTO YPOBHSI B IIPOLIECCE H3YyUYCHUSA
OMOJIOTMYECKUX SIBJICHUN; BBIJIAIOINUXCSA JOCTIDKCHUNA OMOJIOTHH, BOIICAIINX B
00I1IeUeIOBEYECKYI0 KYJIbTYPY; CIOKHBIX M TMPOTHBOPEUYUBHIX ITyTEH pPa3BUTHS
COBPEMEHHBIX HAy4YHBIX B3TJIAJIOB, WJICH, TEOpUM, KOHIEMIMK, THUrnore3 (0
CYITHOCTH M TIPOMCXOKICHUU KU3HU, YEJIOBEKA) B XOJ€ palbOThl C pa3sIuIHBIMH
HMCTOYHUKAMHU WH(pOpMaIIY;

- CIIOCOOHOCTH OPTaHU30BBIBATh COTPYAHUYECTBO €IMHOMBIIIJICHHUKOB, B
TOM JHCIe c HCITOJIb30BAHUEM COBPEMEHHBIX nH(pOpMaIIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH;,  CIOCOOHOCTh  IOHHUMATh  IPUHIIUIIBI
YCTOMYMBOCTA M TPOAYKTUBHOCTHU >KHUBOM MPUPOIBI, MYyTH €€ H3MEHEHUs O]
BIIMSTHUEM aHTPOIOTCHHBIX (PaKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHAaIU3y
II00aJBHBIX AKOJOTHUECKUX MPOOJIEM, BOIIPOCOB COCTOSIHUS OKPYIKAIOIIEH Cpebl
U palMOHAJILHOTO UCTIOb30BAHUS PUPOIHBIX PECYPCOB,;

- yMeHHE OOOCHOBBIBATb MECTO M pOJb OHOJOTHMYECKHUX 3HAHWH B
MPAKTUYECKON JEATEIIbHOCTUA JIIOJICH, PA3BUTUH COBPEMEHHBIX TEXHOJOTHUH;
OTpPENENATh JKUBBIE OOBEKTHI B TMPHUPOJE; MPOBOAUTHL HAOMIOJACHUS 3a
DKOCHUCTEMaMHM C I1I€JbI0 HMX OINCAaHUS M BBISIBICHUS CCTCCTBEHHBIX M
AHTPOMOTEHHBIX U3MEHEHU; HAXOIUTh U aHAJIU3UPOBATh HHPOPMAIINIO O KUBBIX
00BbEKTaX;

- CIIOCOOHOCTHh MPUMEHSTh OUOJOTUYECKUE U DKOJOTUYECKUE 3HAHUS s
aHaju3a MPUKIAAHBIX TPOOJIEM XO3SIUCTBEHHOM S TENHLHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITCIbBHOMY TIPOBEJACHHIO  HCCIICIOBaHUMH,
MOCTAHOBKE €CTECTBEHHO - HAy4YHOr0 DJKCIEPUMEHTAa, HCIOJIb30BAHUIO
WH()OPMAITMOHHBIX TEXHOJOTUN NJIsi PENICHUS HAyYHBIX U MPOdeCcCHOHATHHBIX
3aj1a4;

- CIIOCOOHOCTDH K OIIEHKE ITHYECKUX ACIEKTOB HEKOTOPBIX MCCIICIOBaHUM B
obnacTu OuoTexHoJoruU (KJIIOHUPOBAHNE, UCKYCCTBEHHOE OTUIOOTBOPEHUE);

npeomMemHuIX:
10



— c(opMUPOBAaHHOCTh MPEACTABICHUI O MECTe XUMHU B COBPEMEHHOM
HAyYHOW KapTHHE MUPA; IOHWUMaHUE POJIM XUMHUHU B (OPMHPOBAHUU KPyro3opa H
(GYHK-ITMOHAIBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS MPAKTUYSCKUX 3a71a4;

— BJAJCHHE OCHOBOIOJATAIOIIMMUA XWMHUYECKUMH TOHSITHUSIMHU, TEOPUAMU,
3aKOHAMHW W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHUE XUMHUUYECKOMU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BJIQJICHUE OCHOBHBIMU METOJIaMHU HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIMU B
XUMUU: HaOJIOJICHUEM, OIKMCaHUEM, H3MEPEHHUEM, OHKCICPUMEHTOM; YyMEHHE
00pabaTpIBaTh, OOBACHATH PE3YIbTATHI MPOBEACHHBIX OMBITOB M JEJIaTh BBHIBO/IBI;
TOTOBHOCTh M CIOCOOHOCTh MPUMEHSATh METOJbl TO3HAHUS TPU PEIICHUU
MPAKTUYECKUX 3a]1a4;

— c(hOpMUPOBAHHOCTh YMEHHSI JlaBaTh KOJIMUYECTBEHHBIE OIICHKU U
MIPOU3BOJIUTH PACUEThI IO XUMUYSCKUM (HOpPMYJIaM B YPAaBHCHUSIM;

— BJQJCHUE TIpaBWJIaMH TEXHUKU O€30MacHOCTH IIPU HCIIOJIb30BaHUHU
XUMHUYCCKHX BEIIECTB;

—Cc(hOPMUPOBAHHOCTh COOCTBEHHOM MO3HIINH 110 OTHOIICHUIO K XUMHYECKOMN

uH(popMaIuu, NOJy4aeMOH U3 Pa3HbIX HCTOYHUKOB.

11



CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

O0beM TUCHUILIMHBI U BUABI Y4e0HOM padoThI

Bun yaeOHoM paboTh O06bem yacoB
MakcumainbHas yueOHasi Harpy3ka (Bcero) 117
OO6s13aTenbHas ayIuTopHas yueOHast 117

Harpy3ka (BCero)

B TOM YHCIIC: IPAKTHUCCKUE 3aHATUS 40
[TpomexxyTouHas arrectanus B hopme oupgepenyuposanroco 3avema

Xumust
Bun yuebHo# paboThI O0bem yacoB
MakcumanbHas yueOHasi Harpy3ka (BCero) 78
OO0s3arenbHas ayAuTOpHas yueOHas 78
Harpy3ka (BCero)
B TOM YHCJIE: IPAKTUYECKHE 3aHATUS 20

buoJsiorus
Bun yueOHo# paboTh O6bem yacoB
MakcumanbHas yueOHasi Harpy3ka (BCero) 39
OO6s13aTenbHas ayIuTopHas yueOHast 39

Harpy3ka (BCero)

B TOM YHCJIE: TPAKTUUECKUE 3aHATHUS 20

COAEPXKXAHUE PA3AEJIA «XUMUSA» JUCHUIIINHBI Y .01
ECTECTBO3HAHUE

XUMUSA OBIIAA U HEOPTAHUYECKAA
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Tema 1.1. BemectBo. AtoM. Monekyna. XUMHYECKUM AJIEMEHT.
Amnotponus. [IpocTsie u ciioxkHbIe BelecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN
COCTaB BEIECTB. XUMUYECKHE 3HAKU U Gopmyibl. OTHOCHTEIBHBIE aTOMHAs H
MoJeKyIsipHas wmaccbl. KomnuecTBo BemiecTBa. 3aKOH COXPaHEHUsS MaccChl
BEILIECTB. 3AKOH MOCTOSTHCTBA COCTABA BEILIECTB MOJIEKYJISIPHOM CTPYKTYpPhI. 3aKOH
ABOTaJipo ¥ CJIEICTBUS U3 HETO.

IpakTnueckas padora Ne 1. OcHOBHbBIE MOHATHS U 3aKOHBI XUMUH.

PacueTHble 3a1aun HA HAXOXJIECHHE OTHOCUTEIIBHOM MOJICKYJISIPHOM MAaccChl,
ONPEAECICHUE MACCOBOM JOJIM XUMHUYECKHUX 3JIEMEHTOB B CII0KHOM BEIIECTBE.

Tema 1.2. Ilepuonnueckuii 3akoH u llepuonnueckas cucteMa XUMHUECKUX
sanemenToB /.M. MeHpeneena.

OtkpsiTue [lepuognueckoro 3akoHa. Ilepuoanueckas cucreMa XUMHYECKUX
anemenToB JI. M. MenzeneeBa kak rpadudeckoe orodpaxkenue [lepuonnyueckoro
3akoHa. [leproanyeckuil 3aKOH U CHUCTEMA B CBETE YUYEHHUS O CTPOCHHM aTOMA.
3aKOHOMEPHOCTH M3MEHEHHUs CTPOEHHUS DIJIEKTPOHHBIX OOO0JIOYEK aTOMOB U
XUMHUUYECKUX CBOWUCTB 00pa3yeMbIX 3JIEMEHTAMU MPOCTHIX U CJOKHBIX BEIIECTB.
3nauenue llepuoanueckoro 3akoHa u Ilepromnueckol cHUCTEMBI XHUMHUYECKHX
anemeHToB [[. . MenneneeBa i pa3BUTUS HAyKU U MOHMMAaHUS XUMHAYECKOU
KapTuHbl Mupa. JemoHcTpaus Paznuunsle ¢opmbl Ileprogumueckoil cucteMbl
xuMudeckux saemeHToB . 1. Menaeneena.

IIpakTnyeckas  padora Ne 2 MogenmupoBaHue  MOCTPOCHUS
[lepuonnueckoi TabIULIBI XUMHUYECKUX 3JIEMEHTOB.

Tema 1.3. CTpoeHue BeniecTna.

[Tpupona xumuueckon cBsa3u. KoBasieHTHas CBS3b: HEMOJISIPHAA U MOJISPHAS.
HNonnas cBsa3p. Katmonbel u aHnoHbl. MeTtammyeckas cBsi3b. BomopoaHast CBS3b.
B3auMOCBS3p KPUCTAUIMYECKUX PEMIETOK BEIIECTB C PA3JIUYHBIMU THUIIAMHU
xuMuuecko cBsizu. JlemoHcTpammsi OOpasipl BEIIECTB M MaTepHaloOB ¢
Pa3IMYHBIMUA TUIIAMU XUMHAYECKOU CBS3H.

Tema 1.4. Bona. PacTBopbl. DIEKTpOJIUTHYECKAS TUCCOLIUALIHS.
13



Bonma B mpupome, ObITy, TEXHMKE W Ha MPOU3BOACTBE. DU3NUYECKHE H
XUMHUYECKUE CBOMCTBA BOJBI. 3arpsi3HUTENM BOJABI U CIIOCOOBI 0uuCTKH. JKecTkas
BoJa M ee ymsAryeHue. OnpecHeHUE BOJAbL. ATperatHble COCTOSIHUS BOIbI U €€
MEePEXOJbl U3 OJHOrO arperaTHOro COCTOSAHUS B Jpyroe. PacTBopeHune TBEpAbIX
BEILIECTB U Ta30B. 3aBUCUMOCTb PAaCTBOPUMOCTH TBEPABIX BEIIECTB M Ta30B OT
TeMIiepaTypbl. MaccoBast 10151 BEIIECTBA B PACTBOPE KaK CIIOCOO BBIPAKEHUS

IlpakTuyeckas paGora Ne 3. IlpuroroBiieHne pacTBOpa 3aJaHHOU
KOHLICHTPALUH.

Tema 1.5. Knaccudukanus HeOpraHMIeCKUX COSIUHEHUN U MX CBOWCTBA.

Oxcuapl, KHUCJIOTHI, OCHOBAaHUS, COJIUM. XHMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHX COCIUHEHUU B CBETE€ TEOPUU IJIEKTPOJIUTHUUECKOU
nuccormanuu. [lonsitue o rupponuse comeid. Cpeaa BOAHBIX PACTBOPOB COJICH:
KHUCJas, HeUTpaspHas, menounas. Bonopoausii nokasarens pH pacteopa.

IpakTnueckass padora Ne 4. Comu kxak snekrponutsl. [lonsitue o pH
pactBopa. KucnorHas, menouyHas, HeWTpanbHas Cpelbl pacTBOPOB. [ Haponus
COJIEH.

Tema 1.6. XuMuyeckue peakuum.

[TonsiTie 0 XxUMUYecko peakuuu. Tunbl Xxumudeckux peakiuii. CKOpocTh
peakuuu U (GaKkTOphl, OT KOTOPHIX OHA 3aBUCHUT. TeraoBoi 3(HEKT XUMUUYECKON
pEeaKunu.

IIpakTnueckass padora Ne 5. CocraBiieHHE YypaBHEHHUI peaklUHWil B
MOJIEKYJISIpHON ¥ HOHHOU opme. OKUCIUTEIHPHO — BOCCTAHOBUTEIbHBIC PEAKIINH.

Tema 1.7. CkopocTh XUMUYECKOHN peakuu. XUMHUUYECKOE PAaBHOBECHE.

XHWMHUYECKOEC pPaBHOBECHE M CIOCOOBI ero cmemieHus. JleMoHcTpaiuu
XUMUYECKHE PpEeaKIUU C BBbIACICHUEM TeIIoThl. OOpaTUMOCTh XMUMHYECKHUX
pEaKIUi.

Tema 1.8. Metaiuibl 1 HEMETAIUIBI.

Mertamnel. OOmue ¢u3nyeckue W XUMUYECKHE CBOMCTBA METaJUIOB,

06YCJ'IOBJ'ICHHBIG CTPOCHHUCM aTOMOB M KPHCTAJIOB M IIOJOXKCHHCM MCTAJIJIOB B
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AIIEKTPOXUMHUYECKOM psAy HampspkeHuid. O01mue crnocoObl MONIyYeHUs METaUIOB.
CriaBbl: yepHbIe U LBETHBIE. KOppo3us MeTamioB U CiocoOBI 3alUTHI OT HEE.
Hemerannel. OOmast xapakTepuCTHKa TJIaBHBIX MOATPYII HEMETAIOB Ha
IpuMepe TajgoreHoB. OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJLIOB.
BaxHelme coeIMHEHNs METaUIOB M HEMETAJUIOB B IIPUPOJAE U XO3SIMCTBEHHOM
JEATEIbHOCTH YEJIOBEKA. 3alUTa OKPYXKAIOLEH CPeAbl OT 3arpsI3HEHUS] TSKEIIBIMU

MeTaIaMH, COEAMHEHUSIMU a30Ta, CEPBI, YIIIEpOoIa.

OPT'TAHUYECKASA XUMUSA

Tema 1.9. Oprannueckue coeqUHEHUS.

OCHOBHBIE TOHSATHS OpPraHMYECKOM XMMHUU U  TEOPUS  CTPOEHUS
OpraHu4eckux coenuHeHuil. [lonsaTue nzomepun. Buasl nzoMepun: CTpyKTypHas
(YriepogHoro Cckenera, IOJIOKEHHMs KpaTHOM CBsI3W WM (DYHKUHMOHAJIBHOM
TPYIIIIbI), IPOCTPAHCTBEHHAs. MHOro00Opa3ue opraHu4ecKux COeUHEHUM.

Tema 1.9.1. YrueBonopoasl.

[IpenenbHble W HEMpeaeabHbIe YrieBoaopobl. CTpOeHHE YIIIEBOJOPOAOB,
XapakTepHbIE  XMMHYECKME  CBOWCTBa  yriaeBoioponoB.  lIpexncraBurenn
YIJI€BOJIOPOAOB: METaH, 3TUJIEH, alleTuiieH, OeH3oi. [IpumMeHenne yrieBo1opoaos
B OpraHnyeckoM cunrese. Peakuusa nonumepuszanuu. Hedth, ra3, kKaMeHHbIN yrob
— MPUPOJIHBIE UCTOYHUKH YIIJIEBOJOPOIOB.

IIpakTuueckass padora Ne 6. CocraBieHue MOAECIEH MOJIEKYJ
OpraHUYECKUX BEIIECTB.

IIpakTnueckass padora Ne 7. IlpuponHbiii ra3z: coctaB, NIPUMEHEHHE B
kauectBe TormmBa. Hedth. CocraB u nepepabotka Hedtu. Ileperonka nedtu.
HedrenponykTsr.

Tema 1.9.2. Kucnopojcoeprkaiiye opraHM4ecKue BeIiecTna.

CnupThl, KapOOHOBbIE KHCIOTHI M CIOXHBIE 3(QUPBL: HX CTPOCHHE U
XapakTEpHbIE XUMUYECKHE cBoWcTBa. IIpencraBurenu KHUCIOPOIACOAEPKALIUX

OPTaHUYECKUX COCAWHEHHUN: METUJIOBBIM W OTUIOBBIM CIUPTHI, TIJIMLEPHH,
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YKCyCHas KHcCIoTa. MplUla Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT. JKupbl kak
CJIOKHBIE 2(PHUPBI. YTIEBOABI: TIIOK03a, Kpaxmall, LeJUTI0I03a.

IIpakTnueckast padora Ne§. CBolicTBa CIMPTOB U AJIbIETU]IOB

IIpakTuyeckas padora Ne9. CpoiicTBa KapOOHOBBIX KHCIIOT

IpakTnueckas padora Nel0. CBoiicTBa yrieBo10B.

Tema 1.9.3. AzoTcoaeprxaniyue OpraHuueCKue COeTMHECHMUS.

AMUHBI, aMUHOKHUCIOTHI, Oenku. CTpoeHne u Ouonormueckas (GyHKIUS
OenkoB. XMMHUYECKHE CBOMCTBa OeNKOB. ['eHeTHueckas CBsI3b MEXIY Kilaccamu
OpraHnyeckux coenvHeHu. Jlemonctpanuu Ilomyuenne oThieHa © - €ro
B3aMMOJICHCTBUE C PACTBOPOM IE€pMaHTaHaTa Kaiausi, OpoMHON Bojoi. Peakius
HOJy4YEHUsI YKCYCHO-3TMJIOBOTO 3(dupa. KauecTBeHHass peakiusi Ha TJIMLEPUH.

[{BeTHBIE peakiuu OEIKOB.
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COLEPKXAHUE PA3JAEJIA «bUOJOI'USA» JUCHUIIVIMHBI ¥V /1.01
ECTECTBO3HAHUE

buoiorust — cCOBOKYIHOCTb HayK O KUBOM IIPUPOJIE.

Tema 2.1. Knetka.

Hcropust n3ydeHus KieTku. OCHOBHBIE MOJIOKEHHSI KJIETOYHOU TEOPHH.
Knerka — cTpyKTypHO-YHKIIMOHANIbHAS (DJIEMEHTAapHAasl) €IMHUIIA KU3HU.
Crpoenue kneTku. [IpokapuoThl U 3yKapuOThl — HU3IIKWE U BBICHINE KJIETOYHBIE
opraHu3Mbl. OCHOBHBIE CTPYKTYpPHbIE  KOMIIOHEHTBI  KIIETKH  3YKapHOT.
[ToBepxHOCTHBIM anmapar. CXeMaTHUYHOE OIKUCAHHUE KUIKOCTHO-MO3AaUYHOU
MOJIENIM KJIETOYHbIX MeMOpaH. [luToruiasma — BHYTpPEHHSA Cpela KIETKH,
opraHounibl  (opranemisl). Kiierounoe snpo. DyHKuMs sApa:  XpaHEHHE,
BOCIIPOMU3BEJECHUE U TMepefaya HacCIEACTBEHHOW WHGOpMAIMKU, PEryJIsius
XUMHUYECKON aKTUBHOCTHU KJIETKH. CTPYKTypa U (YHKIIMH XPOMOCOM. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. MarepuanbHOE €IUHCTBO OKPYKAIOIIEro Mupa u
XAMHUYECKUN COCTaB JKUBBIX OPTaHU3MOB. BHOJIOrMYECKOEe 3HAYEHHE XUMHUYECKHUX
anemMeHToB. Heopranumueckue BellecTBa B COCTaBe KIETKU. Poilb BOABI Kak
pPacTBOpPUTENSI M OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH CpEIbl OpPraHU3MOB.
Heopranmueckne HOHBI. YTIEBOABI M Junuabel B Kietke. CTpykTypa u
Oouosormyeckue (QyHKIUM OEIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
CrpoeHne HYKJIEOTHAOB U CTpyKTypa nonunykineotuansix nenerd JHK m PHK,
AT®. Bupycsl u 6akrepuodaru. Hekierounoe crpoeHue, sKM3HEHHBIN ITUKI U €r0
3aBUCUMOCTh OT KIJIETOYHBIX (opM ku3HuU. Bupycst — Bo3OyauTenu
MHPEKIIMOHHBIX  3a00JIEBaHMUIA; NoHsAITUE 00  OHKOBHUpYCax. Bupyc
ummyHoneduiuta  venoBeka  (BUY).  Ilpodunaktuka  BUY-undexnuu.
Hemouctpanun Ctpoenue wmosiekysbl  Oenka. Ctpoenue Monekyasl JIHK.
Crpoenue knetku. CTpoeHHE KIETOK MPOKapuOT U 3ykapuoT. CTpoeHue Bupyca.
[IpakTueckue 3aHsTus HaOmrogeHne KICTOK pPAacTeHUH W JKMBOTHBIX IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapatax M ux onucanue. CpaBHEHHE
CTPOCHHUS KJIETOK PACTEHUH U )KUBOTHBIX.

IIpakTnueckass padora Ne 1. CpaBHEHUE CTPOECHHUS KJIETOK PACTEHUU U
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YKUBOTHBIX IO TOTOBBIM MHUKPOITPENApATAM.

Tema 2.2. Opranusm.

Opranum3sm — enuHoe 1enoe. MHoroobpasue opranuzmoB. OOMeH
BEIIECTBOM U DJHEPrUEHd C OKpYXKAroUed Cpellod Kak HEeoOXOJUMOE YCIOBHUE
CYILIECTBOBAHMSI KUBBIX crcTeM. CIIOCOOHOCTh K CaMOBOCIIPOM3BE/ICHUIO — OJTHA
U3 OCHOBHBIX OCOOEHHOCTEH >KMBBIX OpPraHU3MOB. JleleHue KIeTKM — OCHOBa
pOCTa, pa3BUTHS U PA3MHOXKEHUS Oprannu3MoB. becnonoe pazmuoxenue. [lomoBou
mpolecc W TMOoJoBoe pa3MHOKeHHe. OIoI0TBOPEHHE, €ro OHOJOTHYECKOe
3HayeHue. [lonstue 00 WHIMBHUAYaTbHOM (OHTOTEHE3), SMOPHUOHAIBHOM
(3MOpuorene3) M NOCTIMOPUOHAIBHOM pa3BUTHUU. MHIUMBUIyalbHOE pa3BUTHE
YyeloBeKa M €ro BO3MOXKHble HapymeHus. OOmume npeacTaBieHUs O
HACJIEICTBEHHOCTH U U3MEHYHBOCTH.

IIpakTHyeckas padora Ne 2. BrisiBieHUE U ONMCAHKUE PU3HAKOB CXOJICTBA
3apOABINIEN YeJlOBEKa M JPYIrMX IO3BOHOYHBIX KakK JIOKa3aTeJIbCTBO HX
HBOJIFOLIMOHHOTO POJICTBA.

Tema 2.3. InauBuayanbHOE pa3BUTHE OPIraHU3MOB.

HacnencrBeHHele 0OoJie3HM 4YenoBeka. BuusHue ankorojiumsma, HApKOMaHHH,
KypeHHUs Ha HACIEeACTBEHHOCTh. Mytanuu. MoaudukaluoHHas H3MEHYUBOCTb.
[lenTpel  MHOroOOpa3ust M  NPOUCXOXKAEHUS  KYJIbTYPHBIX  PAaCTEHHUH.
HckycctBennsiii 0T00p. MccnenoBanus B o6actu 6uorexnonoruu. Ilpaktuueckue
3aHATHS PenieHue >JeMEHTapHbBIX TEHETHYECKMX 3aJad. AHalau3 W OLCHKA
TUYECKUX ACTIEKTOB Pa3BUTHUS HEKOTOPHIX HCCIIEIOBaHUI B OMoTeXHONOrMK. Bus.
Tema 2.4. OCHOBBI T€HETUKHU U CEJICKIUU.
['eHeTnyeckass TEPMHUHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH HACIEIOBaHUS.
HacnmenoBanne mnpusHakoB y uyenoBeka. [lomoBeie xpomocombl. CHemeHHOE ¢
noJioM HacienoBaHue. HacnenctBeHHble OOJE€3HM 4YeNOBEKAa, MX NPUYUHBI U
npodunakTika. COBpeMEHHbIE TIPEICTaBICHUS O TeHe U reHoMe. 14 ['eneTnueckue
3aKOHOMEpPHOCTH M3MeHunBocTU. Kinaccudukanus hopm nusmMeHunBocTu. Biusiaue
MyTareHOB Ha OpraHu3M uesoBeka. [Ipeamer, 3amaum M METOABl CEIEKLHUU.

I'eneTtnueckue 3akoHOMEpHOCTH cenekuuu. Yuenue H.M. BaBuiioBa o nentpax
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MHOT000pa3usi U NPOUCXOKIEHUS KyJIbTYPHBIX pacTeHHil. buorexHosnorus, ee
JOCTH)KEHHSI, NEpCHeKTUBbl pa3BuTHs. JlemoHcTpauum OOMEH BEHIECTB U
npeBpalleHue >Hepruu B KkieTke. JleneHue kietku (MuTo3, meino3). CrnocoObl
0ecrnosoro pasMHokeHUs. OIII0T0TBOPEHHUE Y PACTEHHUM U )KUBOTHBIX.

IIpakTnueckas padora Ne 3. CocraBieHUE MNPOCTEUIINX CXEM
MOHOTUOPHUIHOTO U TUTUOPUIHOTO CKPEUTUBAHUS.

IIpakTuyeckas padora Ne 4. PernieHre reHeTHYECKUX 3a/1a4.

IIpakTuyeckas padora Ne 5 Ananu3 (eHOTUTUYECKON N3MEHUYNBOCTH

IIpakTuueckass padora Ne 6. BrIsAiBIEHHE MyTarceHOB B OKpPY>KaroIIEH
Cpelle U KOCBEHHAsl OLIEHKAa BO3MOKHOT'O UX BIUSHUS HA OPTaHU3M.

Tema 2.5. OBonmounonHoe yuenue Yapansa J[apBuHa.

OBOJIIOLIMOHHAsA TEOpUs M €€ posiib B (POPMHPOBAHWU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTWHbl Mupa. Bupa, ero kpurepuu. llomymamus kax
CTPYKTYpHAasl €AMHULIA BUA U 3BOJIIOILUU.

IIpakTuyeckas padora Ne 7. Onucanue ocolOeld OZHOro BHUIA IO
MOP(}OIOrHYECKOMY KPUTEPHUIO.

IIpakTnyeckass padora Ne 8. Mmuoroo0Opa3ue BHJI0B. (Ce30HHBIE
WU3MEHEHUS B IPUPOJE.

Tema 2.6. JIBrxylue CUibl 3BOJIIOIHUU.

JIBWKyIme Cuibl 53BOJIOLMM B COOTBETCTBUM C CHUHTETUYECKOM TeOpUEH
somtonn (CTD). I'eHernueckue 3aKOHOMEPHOCTH HBOJIOLMOHHOTO IMpOIECCa.
PesynpraTel sBOmtounu. CoxpaHeHHE MHOrooOpasusi BHUIOB KakK OCHOBA
YCTOMUYMBOTO pa3Butus ouochepsl. [Ipruunnbl BeIMUpaHus BUAOB. buonornueckuit
nporpecc u omonorudeckuit perpecc. CHHTETHYECKAST TEOPHS IBOFOIIUH.

IpakTnueckas padora Ne 9. Apomopdo3bl y pacTeHUN U UAUOAAANTAIIUN
Yy HACEKOMBIX.

Tema 2.7. Uctopus pa3BUTHS )KU3HUA HA 3eMJIE.

['unoTre3sl MPOUCXOXKIECHUSA KU3HU. Y CIOKHEHUE KUBBIX OPraHU3MOB Ha
3emsie B MpPOLECCE DBOJMIOUMHA. AHTPONOT€HE3 U €ro 3aKOHOMEPHOCTH.

HOK&S&TCHBCTB& poAacTBa YCJIOBCKA C MIJICKOITUTAOIIINMHU KNBOTHBIMU.
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Okosornyeckne  (aKTOPhl  AHTPOIOTEHE3a:  YCIOKHEHWE  IMOMYJISIIMOHHON
CTPYKTYpbl BHUJA, U3TOTOBJEHUE OPYAHM TpyJa, MEPEeXoJ OT PACTUTEIBHOTO K
CMEIIaHHOMY THIY MUTaHUsA, UCHOJIb30BaHUE OrHs. [losiBlieHHE MBICIUTENHHOM
JEATENIBHOCTH U YJIEHOPa3AeabHOU peur. [Iponcxoxaenne yenoBeyecknx pac.

IIpakTnueckas padora Ne 10. AHanu3 M OLEHKA pa3IMYHBIX TUIOTE3
MPOUCXOXKJICHUS  KU3HU u 4yenoBeka. Omnucanue ocobeld BuAa 1O
MOP(OJIOTUIECKOMY KPUTEPHIO.

Tema 2.8. Dxonorus.

[IpenmMer u 3aa4u SKOJOTUU: yueHHE 00 FIKOJIOTHUECKHUX (DaKTOpax, yueHHUe
0 COOOIIeCTBaX OPraHMW3MOB, yueHUEe 0 Ouochepe. IKOCUCTEMBbI. DKOJOTHUECKUE
(bakTopbl, 0COOEHHOCTH UX BO3JICUCTBHS. DKOJIOTMYECKas XapaKTepUCTUKA BUJA.
[Tonsitue 00 HKOJOTHMYECKUX cucTemax. llemn muTaHus, Tpodudeckue ypoBHH.
buoreonieno3 kak dkocucrema. buorneHo3 u  OMOTON Kak KOMIIOHEHTHI
ouoreoneHo3a.

Tema 2.9. buocdepa u yenonex.

buocpepa — rmobGanpHas skocucrema. Yuenue B. WM. Bepnaackoro o
ouocdepe. Ponb xuBbIX opraHu3dmMoB B Ouochepe. buomacca. buonornueckuit
KpyroBopot (Ha mpumepe 15 kpyroBoporta yriepojaa). OCHOBHBIE HampaBICHUS
BO3JIEHCTBHUsI  uejoBeka Ha Ouochepy. Tpanchopmarmsi  e€CTECTBEHHBIX

IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporieHO30B).
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TEMATHUYECKOE IINTAHUPOBAHMUE
TemaTnueckuid miian aucuuiiinibl Y/1.01 EcrecTBo3HaHmne
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HanmenoBanne pasaciia

KomngectBo yacos

Pasnen 1. Xumus. O61mas u Heopranuveckasi XuMus 34
Tewma 1.1. OCHOBHBIE OHATHS U 3aKOHBI XUMHH. 4
IIpakTnyeckas padora Nel 2
PacueTHble 3a1a41 HAa HAXOX/IEHUE OTHOCUTEIBHON MOJIEKYJIIPHON

MAacchl, ONIPEAEICHUE MACCOBOM 1OJIM XUMUUYECKUX 3JIEMEHTOB B

CJIO’)KHOM BEIIECTBE.

Tema 1.2. Ilepuoauueckuii 3akoH u Ilepuoanueckas cucrtema 6
xumuueckux dyemenToB .M. MengeneeBa

IIpakTnyeckas padora Ne2 2
MogenupoBanue nocrpoenus [lepuonnueckoil TabIUIBI XUMHUUECKUX

AJIEMEHTOB.

Tewma 1.3. CtpoeHue BemiecTBa 2
Tema 1.4. Boga. PactBopbl. DJIEKTPOIMTHYECKAS JUCCOLAALIMS. 6
IpakTuyeckas pagora Ne3 2
ITpuroroBieHre pacTBopa 3alaHHOW KOHLEHTPAIHH.

Tema 1.5. Knaccudukanusi HEOpraHM4eCKHX COSTMHEHUH 6
IIpakTuyeckast pabora Ne4 2
Conu kax anekrponutsl. [lonarue o pH pactBopa. Kucnorhas,

11eJ104HasA, HeWTpajbHasl Cpeibl pacTBOPOB. I 'napomn3 cosei.

Tema 1.6. Xumuueckue peakiuu 4
IIpakTuyeckast pabora NeS 2
CocraBieHne ypaBHEHUHN peakliii B MOJIEKYIISIPHON U HOHHOH (opMe.

OKHUCIUTENBHO — BOCCTAHOBUTEJIbHbIE PEAKIIMH.

Tema 1.7 CKopoCTh XMMUUECKON peakIMU. XHUMHYECKOE PABHOBECHE. 2
Tema 1.8. Metasuibl 1 HEMETaILIBL. 4
Xumus. Opranuydeckasi XuMusl. 44
Tema 1.9 YrneBonopos! U X IPUPOIHBIE HCTOUHUKH 16
IpaxkTuueckas pagora Ne6 2
CocTraBieHne Mojienel MOJIEKyJl OpraHUnYeCKUX BEIECTB.

IpaxkTuyeckas pagora Ne 7 2
[TpuponHsbIii ra3: cocras, IpUMEHEHNE B KauecTBe ToriuBa. Hedrs.

CocraB u nepepabotka Hedtu. [Teperonka Hedtu. HedrenpoayKkThl.

Tema 1.9.1 Kucnopoaconepxaiine opraHMuecKie COEIUHEHUS 18
IlpakTuyeckas paGora Ne8 2
CBolicTBa CIUPTOB U AJIBIETUIOB.

IpakTuyeckas paGora Ne9 2
CBoiicTBa KapOOHOBBIX KHCIIOT.

IIpakTuyeckas paGora Nel0 2
CBolicTBa yIJIEBOJIOB.

Tema 1.9.2. A3zoTcoaep:xamiye OpraHn4eCKue COeTMHEHUS 10
Pa3nea 2. buosnorus 39
Tema 2.1. Knerka 7
IIpakTnyeckas padora Ne 1 2
CpaBHeHUE CTPOECHHUSI KJIIETOK PaCTEHUH U JKUBOTHBIX 110 TOTOBBIM

MUKpOIpenaparam.

Tema 2.2. Opranusm — eIMHOE LIETIOE. 2
Tema 2.3. MHuBHyaTbHOE PA3BUTHE OPTAHI3MOB. 2
IIpakTyeckas padora Ne 2 1

BrisBienue u onmucannue IMPU3HAKOB CXOJACTBA 3apom>mle171 YCJIO0BCKa U




JAPYruXx MO3BOHOYHBIX KaK JOKa3aTCJIbCTBO UX SBOJIOINUMOHHOIO pOACTBA.

Tema 2.4.. OCHOBBI T€HETUKH U CEJIEKLIUU 12
IIpakTuyeckass padora Ne 3. 1
CocraBieHue MNPOCTEHIINX CXEM MOHOTHOPUIHOTO W AMTHOPHIHOTO
CKpEIIUBAHHUSL.

IIpakTnyeckas padora Ne 4. 2
Pemenne reneTnyeckux 3ajaay.

IIpakTnyeckas padora Ne S. 2
AHanmu3 GEeHOTHIMYECKON H3MEHYNBOCTH.

IIpakTnyeckass padora Ne 6. 2
BrisBiaenne MyTareHOB B OKpY)KaloIIed cpele U KOCBEHHas OlEHKa

BO3MO)KHOT'O UX BIIMSHUS HA OPTaHU3M.

Tewma 2.5. OBomounonnoe yuenue Yapnnsa [lapsuna 6
IIpakTuyeckass padora Ne 7. 2
Omnucanne oco0elt 0JHOTo BHJIa IO MOP(OTOTHIECKOMY KPUTEPHIO.

IIpakTuyeckas padora Ne 8. 2
Muoroo6pasue Bu10B. Ce30HHbIC U3BMEHEHUS B TIPUPOJIE.

Tewma 2.6. J[BuKy1ue CUiibl 3BOITIOLUH. 4
IlpakTuyeckas padora Ne 9. 2
Apomopdo3bl y pacTeHU U WAMOAJANTAIUN Y HACEKOMBIX.

Tewma 2.7. ctopus pa3BUTHSI )KU3HU Ha 3eMIIE. 4
IIpakTuyeckas padora Ne 10. 2
AHanu3 W OLEHKA pa3IMYHBIX THIIOTE3 IMPOUCXOKIACHHS KHU3HU H

YeNoBeKa.

Tema 2.8 Dkosiorus - Hayka 0 B3aMMOOTHOIIEHUSX OPIraHU3MOB MEXKIY 1
c000M 1 OKPYIKaIOIIEH CPeoi.

Tema 2.9 buocdepa u yenosex. 1
Hroro 117

HNHTepakTuBHBIC POPMBI 3aHATHIA:

K pazneny 1 - TBopueckue 3aganus; paboTa B MajbIX Tpymnmnax, padora ¢
HaTJISTHBIMA TTOCOOHSIME, TPUMEHEHHE AJIEKTPOHHBIX 00pa30BaTEIbHbBIX
pecypcoB; mpoOaeMHast JIeKIHs, JEMOHCTPALUs IPE3CHTALUM.

K pa3geny 2 - TBopueckue 3agaHus; paboTa B MaIbIX TPyIIax,
TECTUPOBAHUE; PA3MUHKH, JIECMOHCTPAIUS MMPE3CHTAIINM

Ilpomesxcymounaa ammecmavusn 6 popme ougpgpepenyuposannozo 3auema
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTHU
XUMUHA
Bsenenue PackpsITHEe BKIIala XMMUYECKOW KapTHHBI MUPA B €IUHYIO0 €CTECTBEHHO-
Hay4HYIO KapTUHY Mupa. XapakTepucTuka  XHMHHU KaK
MIPOU3BOINTEIILHON CHJIBI OOIIECTBA
Baxneimne YMeHue naTh ONpelesIeHue U ONEpUPOBATh CIEAYIOIUMU XUMUYECKUMU
XUMUYECKHE NOHATUSAMM:  «BELIECTBO»,  «XMMHMYECKHUU  DJJIEMEHT»,  «aToM»,
HIOHSTHSA «MOJIEKYJIa», «OTHOCUTEIBHBIE AaTOMHAasi M MOJIEKYJSPHAs Macchl»,
«HOHY, «AIUIOTPOIIHUS», «HA30TOIBDY, «XUMHYECKast CBSI3b),

«QNEKTPOOTPULIATEIBHOCTDY», «BAJIEHTHOCTbY», «CTENEHb OKHUCICHUSAN,
«MOJIb», «MOJIIpDHAas Macca», «MOJSIpHBIA 00BEeM Ta3000pa3HBIX
BEIIECTBY», «BEIIECTBA MOJIEKYJISPHOTO M HEMOJIEKYJIIPHOIO CTPOCHUS,
«pacTBOPBI», <QIEKTPOJMT U HENIEKTPOIUT», «IJIEKTPOIUTHUECKAs
IUCCOLMALUA», «OKHUCIMTEIb U BOCCTAHOBUTEINIb», «OKHCICHHE WU
BOCCTAHOBJICHHE», «CKOPOCTh XHMHUYECKOM pPEAKLUN», «XUMHUYECKOE
paBHOBECHE», «YIJIEPOJHBIA CKeleT», «(PYHKUMOHAJIbHAS TpyMIay,
«A30MEPUSI»

OCHOBHBIC  3aKOHBI
XUMHUU

@opMynHpOBaHHE 3aKOHOB COXPAHEHMSI MACChl BELIECTB U MOCTOSHCTBA
COCTaBa BEILLIECTB. Y CTAHOBJIEHUE MPUYUHHO-CJICICTBEHHOW CBA3U MEXIY
COJIep’)KaHUEM O3TUX 3aKOHOB W HAlHMCAaHWEM XHUMHUYECKUX (opmyn u
yYpaBHEHUH Packpertue buzIecKoro CMBbICIIa CHMBOJIUKA
[Tepuoanueckoii Tabmumbl xuMuyeckux 3jaeMeHToB J[. M. MenaeneeBa
(HOMEpOB dJieMEeHTa, Mepuoja, TPYIIbI) U YCTAHOBJICHHUE MPUYUHHO-
CJIEICTBEHHOM CBSA3M MEXKIy CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMHU
W3MCHCHHS CBOWCTB 3JIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB B
Mepuoaax M rpynmnax. XapakTepUCTHKA 3JE€MEHTOB MallbIX NEPUOJIOB IO
nx nosioxxeHuto B [lepuonnueckoit cucreme /. 1. Menneneesa

OCHOBHBIE TCOPUU
XUMHUU

VYcraHoBIEHUE 3aBUCMMOCTH CBOMCTB XMMUUYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yloIIMX HX XHMHUYECKUX DJIEMEHTOB. XapaKTepHCTHKa
BOXHEHIIMX THUIIOB XUMHUYECKHUX CBSI3€M M OTHOCUTEIBHOCTH 3TOU
tumnonoruu. OObsICHEHUE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
U CTPOCHMS KPUCTAUIMYECKUX pemeToK. POopMylIHpOBaHUE OCHOBHBIX
MOJI0KEHU TEOpUH 3JIEKTPOJIUTHYECKON JTIACCOLAALN 3
XapakTEpUCTUKAa B CBETE€ OJTOM TEOPUM CBOWCTB OCHOBHBIX KJAcCOB
HEOPraHUYECKUX COeIMHEHHNI. POPMYIMpPOBAHUE OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUUYECKOTO CTPOEHHUSI OpPraHUYECKUX COCIMHEHUU U
XapakTepUCTUKAa B CBET€ JTOM TEOpPHUH CBOMCTB  Ba)KHEWIIMX
MIPEJICTAaBUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUI

Baxxneiinie
BeIllECTBA u
MaTepHalIbl

Wcnonb3oBanne B yueOHOM U MNpodecCHOHATBHON N1eATENbHOCTH
XUMUYECKUX TEPMUHOB M CUMBOJIUKH. Ha3blBaHME M3y4ECHHBIX BEILECTB
[0 TPUBHAIBHOM WM MEXIYHApOJHON HOMEHKIIAType M OTpakKeHHUE
coCTaBa ATHX COEIMHEHMH C TIOMOILBI0O XHUMHUYECKUX (OpMYIL.
OtpaxkeHre XHMHYECKHX TMPOIECCOB C TMOMOIIBIO  YpPaBHEHHI
XUMHYECKHUX PEAKINH

XUMHUYECKUN
DKCIIEPUMEHT

Brmmonsenne XUMHUYECKOTO OKCIICPUMCHTA B IIOJJHOM COOTBETCTBHUH C
InpaBHJIaMH TCEXHUKU 0C30ITaCHOCTH. Ha6JIIO,Z[CHI/IC, (bPIKCI/IpOBaHI/IC u
OIMMCAHUC PE3YJIbTATOB ITPOBCACHHOT'O OKCIICPUMCHTA

XuMu4yeckas
uH(popManus

[IpoBeeHne caMOCTOATENBHOTO IMOMCKAa XMMHUYECKOH HH(popMaluu c
WCIIOJIb30BAHUEM  PA3JIMYHBIX  MCTOYHMKOB  (HAYyYHO-TIOMYJSPHBIX
U3IaHUM, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HMHTepHera),
MCII0JIb30BaHNE KOMITBIOTEPHBIX TEXHOJIOTUH JIJIs1 0OpabOTKHU U Nepeiaun
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XUMHYECKON NMH(POPMAIH U €€ IPEJICTABICHUS B Pa3INUHbIX (opMax

[Tpoduibhoe U | OOBsICHEHNE XUMHYECKUX SBICHUH, TPOUCXOIAIINX B MPUPOJE, ObITY H

npodeccroHaibHO | Ha mpomu3BoacTBe. COONIOICHUE TMPABHI JKOJOTHUECKH TIPAMOTHOTO

3HAYUMOE MOBeJeHUsI B OKpyxaromiei cpene. OICHKA BIUSHHS XHMHUYECKOTO

cojiepKaHue 3arpsi3HCHUST OKPYXKAIOIEH Cpelbl Ha OpPraHW3M 4YellOBeKa W JIPYyrue
*KUBbIe opranu3mbl CoOmrofeHue mpaBuil 0e30MmacHOro oOpaieHus ¢
TOPIOYMMHU u TOKCHYHBIMHU BEIIIECTBAMH, 71a60paTOPHBIM
obopynoBanueMm. Kpurtuueckas OIeHKA JOCTOBEPHOCTH XHUMHUYCCKOM
HH(OPMAIIHMH, TOCTYNANICH U3 PA3HBIX HCTOYHHKOB.

BUOJIOT' A

buosorus — | 3HAKOMCTBO ¢ OOBEKTaMH W3yueHHs OWOJOrHU. BbIsIBICHHE pOJH

COBOKYITHOCTb HayK
0 KUBOW MpUPOJE.
Metonbl  Hay4yHOTO
MTO3HAHUS B
Ouosiorun

Oouosornu B (OPMUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOI
KapTUHBI MUPA ¥ IPAKTHYECKOI eI TEIbHOCTH JIIOICH.

Knerka

3HAKOMCTBO C KJIETOYHOM TeOpued CTpoeHHs opranu3moB. [lomyuenue
MPEACTABICHUSI O POJM OPraHUYECKUX W HEOPraHWYECKUX BEIIECTB B
KJIeTKe. 3HaHUE CTPOCHHUS KIIETOK IO pe3ysibTaTaM paboThl CO CBETOBBIM
MUKPOCKOIIOM. Y MEHHE ONMUCHIBATH MUKPOIpENapaThl KJIETOK PacTeHHI.
YMeHHe CpaBHUBATH CTPOEHUE KJIETOK pACTEHUM M >KUBOTHBIX 10
TOTOBBIM MUKPOIIpEnapaTam.

Opranuszm

3HaHHE OCHOBHBIX CHOCOOOB pPa3MHOXKEHHUSI OpPraHU3MOB, CTaJHi
OHTOT€HE3a Ha MpHUMEpE YeNOBEKAa. 3HAHME MPHYUH, BBI3BIBAIOLIUX
HApyLI€HUs B  Pa3BUTUM  OPraHU3MOB. YMEHHE  II0JIb30BaThCsA
FEHETUYECKOM TEPMUHOJIOTHEN M CHMBOJMKOW, pemaTrh IpOCTeHIIne
TreHeTUYECKUEe 3a7aud. 3HaHUE OCOOCHHOCTEW HACIIEJCTBEHHOU U
HEHACJICJICTBEHHOW WM3MCHYMBOCTH M WX OHOJIOTUYECKOW pOJId B
SBOJIIOLIUU KUBOTO.

Bun

YMeHHe  aHanM3MpoBaTh M OLICHUBATh  PA3JIMYHBIE  TUIIOTE3bI
MIPOUCXOKACHUS KU3HU Ha 3eMiie. Y MEHUE IPOBOJUTH OMKMCaHuE 0co0eil
OHOTO  BuAa 1O  MopdonoruueckoMy  Kputeputo.  Pas3Butue
CMOCOOHOCTEM SICHO W TOYHO M3JIaraTb CBOM MBICIIH, JIOTHUYECKH
00OCHOBBIBaTh CBOIO TOYKY 3pPEHHS, BOCIPUHUMATh U aHAJIU3UPOBATH
MHEHMsI COOECETHHKOB, NMpHU3HABas IMPaBO JPYroro yeiioBeka Ha HMHOE
MHEHHE. YMEHHME JOKa3blBaTh POJCTBO YEJIOBEKAa M MIEKONUTAOIINX,
OOIIIHOCTh ¥ PaBEHCTBO YEJIOBEUECKUX pac.

DKOCUCTEMBI

3HaHHE OCHOBHBIX JKOJIOTHYECKHX (l)aKTOpOB Hn HUX BIHMAHHUA Ha

OpraHu3Mbl. 3HAHHE OTJIMYMUTENBHBIX IPU3HAKOB HMCKYCCTBEHHBIX
coobmecTs — arposkocucteM. [lomydeHue mpencraBieHHs O CXEME
9KOCHCTeMbl Ha mpumepe Ouocdepsl. JleMoHcTpauus  yMEHHUS
MOCTAaHOBKHM  LieNel  JeATENIbHOCTH, IIJIJaHUPOBAaHUE  COOCTBEHHOM

JEATEIIbHOCTU I JOCTH)KEHUS TOCTABJICHHBIX II€J€H, MPEIBUACHUSA
BO3MOXHBIX PE3YJbTATOB 3TUX JCHCTBUI, OPraHU3ALMU CAMOKOHTPOJIS U
OIICHKH TMOJYYeHHBIX pe3yiabTaToB. OOydeHue COONIOJACHUI0 TPaBUII
MOBEJICHNST B TPUPOJE, OEPEKHOMY OTHOIIECHUIO K OHOJOTHYECKHM
00BeKTaM (PaCTEHHSIM M )KUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHe.
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KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA

JUCHUILIAHBI

Pe3ynbrarel 00yueHus (OCBOCHHBIE YMEHUSI, YCBOCHHbBIC 3HAHUS)

@opMBl U METOJIbI
H OLICHKHU
pe3yJIbTaToOB
oOy4eHus

B pesynbrare 0OCBOCHUS IUCIHUILTUHBI 00YYAIOUIHICS JODKEH YMeTh:

O0BSICHATB: poiib  Ouomorud B (OPMUPOBAHMHM  HAYYHOTO
MHUPOBO33PEHUS; BKJIAJ OHOJIOrMYECKMX Teopudl B (OpMHUpOBaHHE
COBPEMEHHOM €CTECTBEHHO- HAyYHOM KapTUHBI MUpPA; €AUHCTBO KUBOU
U HEKHUBOM MPUPOABI, POACTBO JKUBBIX OPraHU3MOB; * Ha3bIBaTh!
WU3Y4YEHHbIC BEIIECTBA 110 TPUBHAIBHONW WM  MEXAYHAapOIHOH
HOMEHKJIATYypE;

* OIIPEACINIATh: BaJEHTHOCTb M CTEIEHb OKUCICHUS XUMHUYECKUX
JJIEMEHTOB, THIl XMMHYECKOM CBA3M B COCIMHEHUSX, 3apsl HOHa,
XapakTep Cpeabl B BOJHBIX  PAacTBOPax  HEOPraHWYECKUX H
OpPraHWYECKUX  COCAUHEHUM, OKUCIUTEIb W  BOCCTAHOBHTEIIb,
IIPUHAUIEKHOCTh BELIECTB K pa3HbIM KJIaccaM HEOPraHWYECKUX U
OPraHUYECKUX COCIMHECHUM;

* XapaKTEpU30BaTh: 3JIEMEHTBl MAJIbIX IIEPUOAOB IO MX IOJOKEHUIO B
[lepuomuueckoit cucreme JI.JMI. MenneneeBa, oOupe XUMHYECKHE
CBOICTBAa METAIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHX
U OpPraHWYECKMX COCAVHEHUH; CTPOCHME M XHMHMYECKHE CBOMCTBA
W3YYEHHBIX HEOPIraHUYECKUX U OPraHUYECKUX COCIUHEHM;

pemiaTh:  DJCMEHTApHbIE  OWOJOTMYECKHE  33/1a4d;  COCTaBIAThH
DIIEMEHTApHBIE CXEMbI CKPEIIMBAaHUS M CXEMBI IepeHOCa BEUIECTB U
neperadyd JHEPrHM B HKOCHUCTeMax (Lend IUTaHUs); OIMCHIBAThH
0COOEHHOCTH BHJIOB MO MOP(OJOTHUECKOMY KpPUTEPHUIO; PpEIIaTh
XUMHUYECKHE 3aJaud 0 XUMHYECKUM (QopMyslIaM M XUMHYECKHM
YpaBHEHHSIM.

BBIIBJISAATH: TIPUCIIOCOOJIGHHS OpPraHM3MOB K cpele OOWTaHuf,
WMCTOYHHMKN U HAJIMYKME MYTareHOB B OKpY’Karoleu cpeie (KOCBEHHO),
AHTPONOTEHHBIE U3MEHEHUS B DKOCHCTEMaX CBOEH MECTHOCTH;

CPaBHUBATHL: OWOJIOTHMYECKHE OOBEKTH: XHMHUYSCKHHA COCTaB Tell
JKUBOM W HEKHUBOW TMPUPOIBI, 3apOABIIICH dYeloBeKa H JIPYTHX
JKUBOTHBIX, IPUPOAHBIC JKOCUCTCMBI HW arpO3KOCUCTEMBbI cBoen
MECTHOCTH; TPOIECCHl (€CTeCTBEHHBII M HCKYCCTBEHHBIH OTOOD,
MOJIOBOE M OECTIOJIOE Pa3MHOXKEHHE) U JIeTIaTh BHIBOBI U 00OOIIEHUS Ha
OCHOBE CPaBHEHHUS U aHAIIN3Q,

AHAJIM3UPOBATL U OINCHUBATH PA3JIMYHBIC THUIIOTE3BI O CYIIHOCTH,
IMPOUCXOKACHUU KU3HHU U YCJIOBCKA,

HAXOAUTh CAMOCTOATEJIbHO UH(HOPMAITUIO O OMOJIOTUYECKUX 00BEKTax
B Pa3IMYHBIX MCTOYHHMKAX (yuyeOHHMKaX, CIPaBOYHUKAX, HAYIHO-
MOMYyJSPHBIX M3JIaHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax CeTH
WHTepHET) 1 KPUTUYECKHU €€ OLICHUBATh;

HCIOJIL30BATH PUOOPETEHHBbIE 3HAHHUS M YMEHUS B IMPaKTHYECKON
NEeSITebHOCTH M TOBCEIHEBHOM KM3HM: M COONIONEHUS Mep
npoUIAaKTUKA OTpaBJIEHUH, BUPYCHBIX U JpYrux 3a0osieBaHU,
CTPECCOB, BPEIHBIX MPUBBIUEK (KYPEHUs, AJIKOrOJIM3Ma, HAPKOMAaHUH);
IIpaBUJI OBEACHUS B IPUPOJHOM Cpeie; OKa3aHus IIEPBOM OMOIIH ITPH
TPaBMaTHYECKUX, IPOCTYIHBIX U JAPYIHX 3a00JIeBaHMSIX, OTPABICHUSIX

BxonHOW KOHTPOJIb
B (hopme:
-TeCTHPOBAHUE TI0
OCHOBOTIOJIAratOIIH
M MOHSATHUSAM
JMCIUTUTHHBL,
Texkymui KOHTPOJIb
B (hopme:

- YCTHOTO u
MUCHMEHHOTO
orpoca;

- TECTUPOBAHHE II0
TeMam;

- OTYeT
MPAKTUYECKUM
paborawm;

- HaIHCaHUE
pedeparon u
JOKJIAJIOB u
COOOILIEHMIA;
-BBITIOJTHCHUE
WHIUBUIYaTbHBIX
IIPOEKTOB.
[IpomexyTOUHBIN
KOHTPOJIb B JOpMe:
nuddepeHupoBan
HOTO 3a4era.
Onenka:
-pe3yIbTaTUBHOCTD
paboThI
oOyyaromierocs
-IPH  BBITIOJHCHUU
3a1aHu I Ha
y4eOHBIX 3aHATHUAX
1 CaMOCTOSITEIbHOU
paboThI;
-opopmieHue
MPAKTUIECKUX
pabor.

1o
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NUIIEBBIMA TPOAYKTAMH; OIIEHKM JSTHYECKHX AaCHEKTOB HEKOTOPBIX
UCCNeIOBaHU B o0nacTd  OMOTEXHOJOTMHM  (KJIOHMPOBAHHE,
HCKYCCTBEHHOE OIIOZIOTBOPEHHE).

B pesynbrare ocBOCHUS AUCIUTIINHBI 00YyJAIONUICS TOJDKEH 3HATD:

OCHOBHBIC TIOJIO)KCHHUSI OHMOJIOTHYECKUX TEOPUM M 3aKOHOMEPHOCTEH:
KJIIETOYHOW TEOPHUH, HBOJIOLMOHHOTO YYE€HHs, 3akoHbl [.Mennens,
3aKOHOMEPHOCTEW M3MEHYMBOCTH U HACJICICTBEHHOCTH;

CTpoeHHEe U (YHKIIMOHHPOBAHHWE OHMOJOTHUYECKUX OOBEKTOB: KIETKH,
T€HOB Y XpOMOCOM, CTPYKTYPbI BUJA U IKOCUCTEM;

.CYILIHOCTb OMOJIOTUYECKUX IIPOLIECCOB! Pa3MHOKEHUS,
OIIOIOTBOPEHUS, IEHCTBUS CKYCCTBEHHOTO M €CTECTBEHHOr0 0TOOpA,
dbopMUpOBaHHE  TPUCHOCOOIICEHHOCTH,  TPOWCXOXKIECHHUE  BHJIOB,
KPYTrOBOPOT BEUIECTB U MPEBPAILLICHUE SHEPTUHU B KIIETKE, OPTaHU3ME;

BKJIJI BBIJIAIOIIUXCSA (B TOM YKCIIE OTEYECTBEHHBIX) YUCHBIX B PA3BUTHE
OMOJIOTMYECKON U XUMHUYCCKON HAYKH;

. 6I/IOJ'IOI"I/I‘leCKyIO TEPMHUHOJIOTUIO U CHUMBOJIHKY;,

BaOXHEHIIME  XUMHUYECKHME  IOHATUSA:  BELIECTBO,  XMMUYECKHUH
AJIEMEHT,aTOM,MOJIEKYJIa,0THOCUTENIbHBIE ATOMHAsi M MOJIEKYJIIpHas
Macchl,  HMOH,  QUIOTPONMs,  M30TOIbI,  XUMHYECKas  CBS3b,
AJIEKTPOOTPHULIATEIBLHOCTh, BAJEHTHOCTh, CTENEHb OKHUCIIEHUS, MOJIb,
MOJISIpHAsi Macca, MOJIIPHbIM 00beM ra3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, JIEKTPOIUT
U HEDJIEKTPOJIUT, BJIEKTPOJIUTUYECKAss JUCCOLMALNS, OKHUCIUTENIb U
BOCCTAHOBUTEIIb, OKHCICHHE U BOCCTAHOBICHHE, TEIUIOBOH 3(dexT
pEeaKIMH, CKOPOCTh XUMMYECKOW peakIMM, KaTalu3, XUMHUYECKOe
paBHOBECHE, YIIIEPOAHBIN CKelleT, (yHKIMOHAIbHAs TPYIINa, H30MEpHs,
rOMOJIOTHS;

OTIIMYUTCIIBHBIC ITPU3HAKU JKUBOI npupoabl 1 HG)KPIBOﬁ, €C YPOBHCBYIO
OpraHu3anulo M OSBBOJIOOHUIO, POJb OCHOBHBLIX OPIraHUYCCKUX H
HCOPTaHNYCCKUX COGHHHCHHﬁ.
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YYEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHMUME ITPOI'PAMMBI N CIIUITJIMHbI

TpeboBanus K MHUHHUMAJIBHOMY MaTePUAJIbHO-TEXHUYECKOMY
odecneyeHM 0.
IIporpamma Y/.01 EcrecrBo3HaHue peanu3yercss B  ayAUTOPHUSIX,

OCHALICHHBIX 000PYJOBaHUEM:

. paboyee MECTO IpernoiaBaTes;

. MOCaJI0YHBIC MECTa O0YJAIOIINUXCS,;

. ydeOHbIE HATJISTHBIC TOCOOMS;

. TeXHUYECKHE CPeJCTBA OOyUCHHUS |

. CTOJI AEMOHCTPAIMOHHBIA XUMUYECKUH.
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