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PabGouass mporpamma y4eOHOW AUCHUILIAHBI/TPO(HECCHOHAIBHOTO MOTYJIS
b/l 06 «buoxumusi» (6a30BBI ypOBEHb) pa3paboTaHa Ha ocHOBE DeeparbHOTO
rOCy/apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEr0 MPOQPECCHOHATHHOTO
oOpa3oBaHMsI 1O  CHEHUATBHOCTH 11.02.01  PagmoanmapaTocTpoeHue,
YTBEPKJIEHHOIO0 NpHKa3oM MuHucrepcTBa oOpa3zoBanus U Hayku P® ot 14 mas
2014 r. N 521, ®enepanbHOro rocyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTAaHApPTa
CpemHero o0mero o0pa3oBaHUsS, YTBEPXKIACHHOTO MPUKa3oM MUHHUCTEPCTBA
oOpa3zoBanuss 1 Hayku P® ot 17 mas 2012 r. Ne 413 (c uU3MEHEHUAMH H
JnonoJIHeHUsIMA OT 29 nekabps 2014 r., 31 nexadbps 2015 r., 29 urons 2017 r.),
OPUMEPHOH  OCHOBHOM  0OOpa3oBaTENbHOW MPOTPAMMBI  CPEHEr0  OOIIETro
oOpa3oBaHus, OJ0OpEHHON pelieHreM (GeaepanibHOro yueOHO-METOIUYECKOTO
oObeauHEHUS 10 001IeMy 00pa3oBaHUIO, MPOTOKOA OT 28 utoHs 2016 1. Ne 2/16-3,
IPUMEPHON MPOTpaMMbI 00111€00pa3oBaTeIbHON YUeOHbIX AUCHUIIINH buonorus,
Xumusi, DKOJOrusl g MNPOPECCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3alUH,
pexoMeH10BaHHOU DeiepanibHbIM rOCYJapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«DenepanbHbId MHCTUTYT pa3BUTUS 0OpazoBanus», 2015 r.

Opranuzanus-pazpadotunk: ['BIIOY MO «CeprnyX0oBCcKuii KOS
Pa3zpaboTuuk:
Kapnauesa C.B., npenonaBarens ['BIIOY MO «CepiiyXx0BCKUI KOJUIIEIX»
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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma oGmieoOpa3zoBarenbHol  yueOHOW aucnuruimaa bJ[.06  buoxwumus
npeaHa3HaueHa AJs u3ydeHus: Xumuu, ouosnoruu u sxkojoruu B [BIIOY MO «CepnyxoBckuit
KOJUTEIKY.

[Iporpamma  paspaborana Ha  ocHOBe  DemepalbHOrO0  TOCYAApCTBEHHOTO

00pa30BaTEeNLHOTO CTAHAPTA CPEIHETO MPOPECCHOHATHHOTO 00pa30BaHUs ISl CIICIIUATHBHOCTH
11.02.01 «PagnoanmapaTocTpoeHUE» U MIPUMEPHON MpOrpaMMbl 0011Ie00pa30BaATEIHLHOM
y4eOHON TUCIMIUIMHBI « XUMUD», «BUONIOTHs», « IKOJOTHS» PeKOMEH0BaHHON DeneparbHbIM
rOCYy/IapCTBEHHBIM ~ aBTOHOMHBIM  yupexjeHueM «dDenepaibHblii HWHCTUTYT  Pa3BUTHUS
00pazoBaHU.
Copepxanue nporpamMmbl « BHOXUMUS HaMpaBJIEHO HA JOCTUKEHHE CISAYIONINX LeJIeii:
. dbopMupoBaHUe y 00YyJAIOIIUXCS YMEHUS OLEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHHUSI
JUTSL KaXKJI0TO YeTIOBEKa;
. dbopMupoBaHue Yy OOydYaIONIUXCA IIEJIOCTHOTO TIPEACTABICHUS O MHUPE U POIHU
€CTECTBEHHbIX HAayK (XMMHH, OMOJOTHH, 3KOJOTHMH) B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-
HAYYHOM KapTUHBI MHUpPA; YMEHHUS OOBSICHATH OOBEKTHI M MPOLECChl OKPYXKaroIIeH
JNENCTBUTENLHOCTH: IPUPOJIHOMN, COLMANIbHOM, KYJIbTYPHON, TEXHUYECKOU CPEJIbl, — UCIOIB3YS
JUTSL 5TOTO OMOXUMHUYECKUE 3HAHUS;
. pa3BUTHE Yy 00yYaIOIIUXCS YMEHUH pa3nnyarh (PaKThl U OLIEHKHU, CPABHUBATH OIECHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEACICHHON CUCTEMOM
[IEHHOCTEH, (OPMYIUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;
. npuoOpeTeHne OO0Yy4YaloIMMUCS OIbITa PAa3HOOOpPA3HOW MACSITENBHOCTU, MO3HAHUS H
CaMOTIO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE IS Pa3TUUYHBIX
BUJIOB JICSATEIBLHOCTH (HABBIKOB PEIICHUS MPOOJieM, MPUHATUS PELICHUH, MOoKucKa, aHaIu3a U
00paboTKu HHPOpMAIN, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHHI, COTPYTHUYECTBA,
0e30MmacHOro0 00paIeHHs C BEIECTBAMH B IIOBCETHEBHOM KU3HN).
B mporpammy BKIIOYEHO COJEp’KaHUE, HampaBlIeHHOE Ha (HOPMHUPOBAHHE Y CTYJIEHTOB
KOMITETCHINIM, HE0OX0MUMEIX JuIst kadecTBeHHOro ocBoeHus OIIOII CIIO Ha 6a3e 0OCHOBHOTrO
00111ero 00pa3oBaHus C IOJIYYEHUEM CPEIHETO 00IIero o0pa3oBaHMs.



OBIIIAS XAPAKTEPUCTHUKA YYEFHOM JUCIHUATIIMHBI «BUOXUMMS»

Conepxanne o61ieo06pa3zoBaTeabHON yueOHOW TUCHUIUIMHBI « BuoXumus» HampaBiIeHO
Ha YCBOCHHE OOYYAIOUIMMHUCS OCHOBHBIX TOHSTHH, 3aKOHOB M TEOPUH XMMHHU, OMOJOTHU U
DKOJIOTHH; OBJIAZICHUE YMEHHUAMHU HAOMIOJaTh XHUMHUYECKHE W OHOJOTHMYECKUE SBIICHHS,
IPOBOAUTH XUMHUYECKUM M OMOJIOTMYECKUH SKCIIEPUMEHT, IIPOU3BOJUTH PacdeThl HA OCHOBE
XUMHUUYECKHUX (POPMYJI BEUIECTB U YPaBHEHUN XUMUYECKUX PEaKLUi.

B mpouecce u3ydenus OHOXUMHHM y OOy4arolUIMXCsS pPa3BUBAIOTCS IMO3HABATEIbHBIC
UHTEpEChl U  HHTEJUIEKTyaJlbHbIE CIHOCOOHOCTH, MOTPEOHOCTH B  CAaMOCTOSITEILHOM
npuoOpeTeHus] 3HaHUN MO OHOXMMHH B COOTBETCTBUM C BO3HUKAIOIIUMH >KU3HEHHBIMU
npobaemMaMu, BOCIIUTHIBAETCSl OEpeHOE OTHOLICHHUS K PUPO/IE, TOHUMaHHUE 310pOBOr0 00pasa
KHU3HH, HEOOXOIMMOCTH TMPEeNyNpEeKICHUS SBICHUH, HAHOCAMIMX BpeI 3J0POBBI0 U
oKpy»xatomiei cpene. OHM OCBaMBAIOT IMPHEMBI TPAMOTHOTO, OE30MaCHOTO HCIOJIb30BAHUS
XUMHUYECKHX BELIECTB M MaTEepHalioB, NMPUMEHAEMBIX B OBITY, CEIBCKOM XO3SHCTBE W Ha
MIPOU3BOJICTB, PALIMOHAIBHOMY IIPUPOIONOIB30BAHUIO, OXPAHE OKPYKAIOIIEH Cpebl U 3J0POBBS
JIIOZIEH.

Peanuzanust 1eAyKTUBHOTO MOAXO0/a K M3YYCHHIO OMOXUMHH CIOCOOCTBYET Pa3BUTHUIO
TaKHUX JIOTHYECKUX OINepaliii MbIIUICHUA, KaK aHAJIU3 U CUHTE3, 0000IIeHNEe U KOHKPETH3aIus,
CpPaBHEHME U aHAJIOTHA, CUCTEMATHU3ALMS U KilacCU(pUKALUA U JAp.

Crenuduka m3ydeHuss OMOXMMHU TPU OBJIAACHUU CHEHUAIBHOCTAMH TEXHUYECKOTO
npouiIst OTpakeHa B Kax10i TeMe pasnaena «CoaepkaHue yueOHON TUCHUILTUHBD B pyOpuKe
«IIpodunpHble 1 TPOGECCHOHATHPHO 3HAYUMBIC DJIEMEHTHI COACPKAHUS». DTOT KOMIIOHEHT
peanu3yeTrcss MpH HHIWBUIYAIBHOM CaMOCTOATENbHOM padore oOydaromuxcs (HamucaHuu
pedeparoB, MOATOTOBKE COOOIICHHI, 3alIUTe MPOEKTOB), B Mpoliecce yUeOHOM JeaTeIbHOCTH
MO PYKOBOJACTBOM TMpernojaBareiss (BBIIOJHEHHUH XUMHYECKOTO JKCIEpUMEHTa —
71a00paTOPHBIX OMBITOB U TPAKTHUECKUX pabOT, PEIIeHUH MPaKTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3a7a4 U T.1I.).

B poluecce HU3y4YeHHs] OUOXMMHUU TEOPETUYECKHE CBEICHHUS JIOTOJIHSIOTCS
JEMOHCTpalMsIMH, J1a00paTOPHBIMH ONBITAMU M MPAKTUYECKUMH 3aHATHSIMH. 3HAUUTEIbHOE
MECTO OTBOAMTCS XMMHUECKOMY IKCIEpUMEHTY. OH OTKpBIBa€T BO3MOKHOCTh (DOPMHUPOBATH y
00y4aroluXxcsl CleuuagbHble IMPEeIMETHbIE yMEHUs: paboTaTh C BEIIECTBAMH, BBINOIHSTH
IPOCTbIE XMMUYECKHE OIBIThI, YYUTh O€30MaCHOMY M SKOJIOTHYECKU I'PaMOTHOMY OOPALIEHHUIO C
BEIIECTBAMM, MaTepHajJIaMH U MpolieccaMy B OBITY M Ha IPOM3BOJICTBE.

Jns  opraHu3alMM — BHEAyJUTOPHOM  CaMOCTOSATENbHOM  pabOThl  CTYJEHTOB,
npodeccroHaIbHOro 00pa3oBaHus, MPEICTaBICH NPUMEPHBIN TepeueHb pedepaToB (J0KIaI0B),
WH/IMBUYTBHBIX TIPOCKTOB.

B mpouecce wu3ydeHus OMOXMMHHM BakHO (OPMHPOBaTH HHPOPMAIMOHHYIO
KOMIIETEHTHOCTh OOydaromuxcs. [lo3Tromy npu opraHuzanuy caMOCTOSATENbHOW paboThl y
crynentoB cnienpanbHocT  11.02.01 «Pagunoanmaparoctpoenuey, HEOOX0IUMO aKIIEHTUPOBATh
BHUMaHHE OOYy4YaloOLIMXCs Ha TMOWCKe HMH(pOpMAlUM B CpeACTBaxX Macc-mMeaua, VHTepHere,
y4eOHOIl U crenranbHOM JUTepaType ¢ COOTBETCTBYIOIINUM O()OPMIIEHUEM U MPEACTABICHUEM
pE3yJIbTaTOB.

Nzyuenune obmeoOpazoBaTeabHON y4uyeOHOW AUCUUIUIMHBL «buoXumus» 3aBepliaercs
MOJABEACHUEM HUTOTOB B (opMe nudpepeHIMpOBaHHOTO 3a4eTa B pamMKax IMPOMEKYTOYHON
aTTectauuu cryaeHToB B nporecce ocBoeHus OIIOIT CIIO ¢ momydeHueM cpenHero ooIero
obpazosanus (ITTIKPC, ITIICC3.)



MECTO YYEBHOM JJUCIIUILJIMHBI B YYEFHOM ILJTAHE

VYueOuas qucuuminHa «bruoxumusy (60a30BbIl YPOBEHB) SBISETCS YIEOHBIM MPEIMETOM
1o BBIOOPY M3 00s3aTenbHOM npeameTHou obnactu «EcrectBennsie Haykuy PI'OC cpemnero
obmero oOpa3oBaHUsI.

B npodeccuoHaNbHBIX  00pa30BaTENIbHBIX OpraHu3alnusix, pean3yIoNmX
o0pa3oBaTeNbHyI0 NPOrpaMMy cpenHero obmero oOpasoBanus B npezaenax ocBoenus OITOIT
CIIO na 6a3ze ocHOBHOTO 001Ier0 00pa3oBaHus, yueOHas nucuumnaa «buoxumus (6a30BbIi
YpOBEHB) U3ydaercs B 001meoopazoBarensHoM 1ukie yaeornoro OITOIT CITO Ha 6a3e 0CHOBHOTO
o0miero oOpa3oBaHus ¢ oiydeHueM cpeanero ooimero oobpazosanus (ITITKPC, ITIICC3).

B yueOHbix muaHax [ITTKPC, TTICC3 mecto y4eOHOW AMCHUILTHHBI «BrHOXUMISD)
(6a30BBI YpOBEHB) — B COCTaBe 00IIE00pa30BaTEIbHBIX YYEOHBIX AMCIUIUIMH 10 BBIOODY,
dbopMHUpyeMbIX H3 00s3aTeNbHBIX TpeaMeTHbIXx obmacteii PI'OC cpemnero oOmiero
obpazoBanus, mis npodeccuit CITO mnu cnenmansHocTedt CIIO cooTBeTcTBYIOMIEr0 MpOohuIs
po¢eCCHOHAIBHOTO 00pa30BaHUs.

PE3YJIbTATHI OCBOEHUS YYEBHOM JACHUITIINHBbI
OcBoenue coaepkaHusi y4eOHOM aucuUIUINHBL «buoxumus» (0a30BbIii YPOBEHbD),

o0ecreynBaeT JOCTHKEHHE CTYJEHTaMH CIIeyIOIUX pe3yJbTaTOB:

. JUYHOCHHDBIX

YYBCTBO T'OPJOCTH M YBA)KEHUS K MCTOPUU U JOCTHIKEHUSM OTEUECTBEHHOW HAYKU;
IIPEJICTaBJICHUS O LIEIOCTHON €CTECTBEHHO-HAYYHON KapTHUHE MUDA;

—— MOHMMAaHHUE B3aUMOCBS3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHUS
Ha OKPYXAaloLlyl Cpely, SKOHOMHUYECKYIO, TEXHOJIOTMYECKYIO, COLHMAIBHYIO M 3THYECKYIO
cepsl AEATETbHOCTH YEI0BEKA;

—— CIIOCOOHOCTb MCIIOJIb30BaTh 3HAHUSI O COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHE
Mupa B  oOpa3oBarelbHOM U NpPO(ECCHOHAIBHOW  JIEATENBHOCTH;  BO3MOXXHOCTH
MH(POPMALIMOHHOM cpe/ibl A1 0OecedeHus MPOTyKTUBHOTO caMO0Opa30BaHus;

—— BIQJICHHE KYJIbTYpOH MBIIUIEHHUs, CIIOCOOHOCTh K O0O0OOILIeHHIO, aHaJIHu3y,
BOCHPUATHIO UH(POpMAIUU B 00JaCTH €CTECTBEHHBIX HayK, IOCTAHOBKE 1I€JIM U BBIOOpY MyTel
ee JIOCTKEHHUS B MpodecCHOHAIBHOM cdepe;

—— CIOCOOHOCTh PYKOBOJCTBOBATbCSI B CBOEW JIEATEIBHOCTH COBPEMEHHBIMU
INPUHLIUIIAMU TOJIEPAHTHOCTH, AMANIOTa U COTPYJHUYECTBA; TOTOBHOCTh K B3aMMOJEHCTBHIO C
KOJIJIeraMH, paboTe B KOJIEKTUBE;

—— TOTOBHOCTb HCII0JIb30BaTh OCHOBHBIE METOJIbI 3alIUTHl OT BO3MOXKHBIX ITOCJIEICTBUI
aBapui, KaTacTpod, CTUXUHHBIX Oe/ICTBUI;

—— o0nalaHue HaBbIKaMu Oe30racHoOi paboThl BO BpeMsl IIPOEKTHO-UCCIIe10BaTeIbCKON
U DKCIEPUMEHTAIbHON AEATEIbHOCTH, IPU UCIIOJIB30BaHUU JIAOOPATOPHOTO 000PYIOBAHNUS;

—— CHOCOOHOCTh MCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHHS B IPAKTHYECKOMN
NESITEIbHOCTH U TOBCEIHEBHOM JKM3HU Ui COOMIOACHHS Mep MPOPUIAKTHKU OTPaBIICHUH,
BUPYCHBIX M JpPYTrux 3a00JIeBaHM, CTPECCOB, BPEAHBIX MPUBBIYEK (KypEeHHUs, aJIKOrOJIM3Ma,
HapKOMAaHHH); TIPaBUJI TIOBEJIEHUS B IPUPOIHON CpENE;

—— TOTOBHOCTb K OKAa3aHMIO NEPBOM MOMOIIM IpPU TpaBMaXx, MPOCTYAHBIX M JPYIHX
3a00JI€BaHUAX, OTPABJICHUSAX MUILEBBIMU POTYKTAMU;

. MemanpeomemHuix:

——  HCIIOJIb30BAHME PA3IUYHBIX BHUJIOB MO3HABATEIbHON NEATEIBHOCTH M OCHOBHBIX
MHTEJJIEKTYyalIbHBIX oOlepaluil (MOCTaHOBKU 3ajaud, (HOPMYJIHPOBAHMS TUIOTE3, aHAIM3a U



CHHTE€3a, CpaBHEHUs, OOOOIIEHUs, CHUCTEMAaTH3allld, BBISBICHUS IPUYMHHO-CIIEICTBEHHBIX
CBsi3el, MOUCKA aHAJOroB, (HOPMYJTUPOBAHMS BHIBOAOB) JIsi PEIICHHUS MOCTaBICHHOW 3a/1a4H,
NPUMEHEHHE OCHOBHBIX METOAOB MO3HAHUS (HAONMIOJCHMS, HAYYHOTO SKCIEPUMEHTA) s
U3yYEHUsS] PA3IMYHBIX CTOPOH XHMHYECKHX, OHMOJIOTHYECKHX OOBEKTOB M TIPOILIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B MPO(hecCHOHANBLHOU cdepe;

B UCIOJIb30BAaHUE PA3JIMYHBIX MCTOUYHUKOB JJIs MOITYy4EHUs HMH(POpMaLHUHy,
YMEHHME OLICHHTb €€ JOCTOBEPHOCTb JUI1 JOCTH)KEHHS XOPOUIMX pe3yjibTaToB B
npodeccuoHabHON cdepe;

. npeomMemHmuix:.

— c(OPMUPOBAHHOCTh TPEJCTABICHUNA O MECTe XUMHH B COBPEMEHHOW Hay4HOU
KapTUHE MHUpPA; MOHUMAaHUE POJM XMMHUH B (POPMHUPOBAHUHU KPYro3opa H (yHKIMOHAIBHON
IrPaMOTHOCTH Y€JIOBEKA JJISl PELIEHUS IPAKTUYECKUX 3a/1ay;

——  BIJAQJCHME OCHOBOIIOJAraloIlMMU XHMHUYECKUMH IIOHATUSAMHU, TEOPUSIMU,
3aKOHaMU M 3aKOHOMEPHOCTSIMHU; YBEPCHHOE II0Jb30BAHUE XUMHYECKONM TEPMHHOJIOIMEN H
CUMBOJIMKOI;

——  BJIQJICHHE OCHOBHBIMM METOJaMH Hay4YHOT'O II03HAHUS, UCII0JIb3YEMBIMH B XUMUU:
HaOJI0IeHuEM, ONMCaHUEM, U3MEPEHUEM, FKCIIEPUMEHTOM; yMeHUEe 00paldaThIiBaTh, OOBSICHATh
pe3yNbTaThl IPOBEIEHHBIX OIBITOB U JI€JaTh BbIBO/bI; TOTOBHOCTh U CIOCOOHOCTH MPHUMEHSTh
METO/Ibl TIO3HAHUS IPU PEIICHUH MPAKTUYECKUX 33]1a4;

——  c(opMHpPOBAaHHOCTh YMEHUS JaBaTh KOJUYECTBEHHBIE OLIEHKH U IMPOU3BOJIUTH
pacueTsl M0 XUMHUYECKUM (OpMYJIaM U YpaBHEHUSM;

——  BIJIaJICHHUE NpaBWIAMHU TEXHUKH 0€30MaCHOCTH IPU MCIIOJIb30BAHUM XMMUYECKUX
BELIECTB;

—  c(OpMHUPOBAHHOCTh COOCTBEHHOH MO3MLIMU [0 OTHOIIEHHIO K XHMHYECKOM
UHpOpMaLKK, TT0JIy4aeMON U3 pa3HbIX HCTOYHUKOB.

—— IIOHMMAHHE B3aMMOCBSI3H U B3aUMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK, UX BIMSAHUS Ha
OKPYXaIOIIyI0 Cpelly, SKOHOMUYECKYIO, TEXHOJOTHYECKYIO, COLIMATIbHYIO U ATUYECKYIO Cepbl
JIeSITEIbHOCTH YEJI0BEKa,

—— CHOCOOHOCTb MCIOJIb30BaTh 3HAHUSI O COBPEMEHHOM €CTECTBEHHO-HAYyYHOU KapTHHE
Mupa B  00pa3oBaTelIbHOM M  NPOPECCHOHANBHOM  JAEATEIbHOCTH;  BO3MOXKHOCTH
MH(POPMALIMOHHOM cpe/ibl A1l 0OecreyeHus MPOLyKTUBHOIO caMO0Opa30BaHus;

—— BIQJICHHE KYJIbTYpOM MBIIUIEHHUs, CIIOCOOHOCTh K 0O0OOIIeHHIO, aHaNu3y,
BOCTIPHATHIO MH(POPMALIMU B 00JIACTH €CTECTBEHHBIX HAayK, IOCTAHOBKE IIEJIM U BBHIOOpY IMyTei
ee TOCTH)KEHUs B podeccuoHanbHoi chepe;

—— CIHOCOOHOCTh PpYKOBOJICTBOBAaTbCSI B CBOEH JAESITEIBHOCTH COBPEMEHHBIMHU
INPUHLIMIIAMU TOJIEPAHTHOCTH, AMANIOra U COTPYAHHYECTBA; TOTOBHOCTh K B3aMMOJIEHUCTBUIO C
KoJlJIeraMu, paboTe B KOJJIEKTHBE;

—— TOTOBHOCTb HCII0JIb30BaTh OCHOBHBIE METO/IbI 3aLIUTHI OT BO3MOXKHBIX MOCIIEICTBUI
aBapui, KaTacTpod, CTUXUHHBIX OeICTBHIA;

—— obOnajlaHue HaBbIKaMU Oe30MacHoi paboThl BO BpeMsl IPOEKTHO-UCCIIe10BaTEIbCKON
U SKCTIEPUMEHTAILHON JEATEIbHOCTH, IPH UCIOJIB30BAHUY JJAOOPATOPHOTO 000PY0BaHUS;

—— CIIOCOOHOCTbh HCHOJb30BaTh NMPHOOPETEHHbIE 3HAHMS M YMEHHUS B IMPaKTHUECKOU
NESTeIbHOCTH U TOBCEIHEBHOM JKM3HMU Ui COOMIOACHHS Mep MPOPUIAKTHKU OTpPaBIICHUH,
BUPYCHBIX M JpPYTUX 3a00JIeBaHUI, CTPECCOB, BPEIHBIX NMPUBBIUEK (KypeHHUs, aJKOroIu3Ma,
HAapKOMAaHUH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;



—— TOTOBHOCTh K OKAa3aHWIO MEPBOW NOMOIIMA IPH TpaBMax, MPOCTYAHBIX U JIPYTUX
3200JIEBaHUSX, OTPABJICHUSX MMHUIIEBBIMH MPOTYKTaAMHU;

——  c(OopMHUPOBAaHHOCTh MPEACTABICHUNA 00 IKOJOTHUECKOW KYyJIbType KakK YCIOBUHU
JOCTIDKEHUSI  yCTOMUMBOrO  (cOalaHCUPOBAHHOTO) pa3BUTHS  OOIIeCTBA W MPHPOJIBL,
HKOJIOTHYECKUX CBA3SIX B CUCTEME «UEIIOBEK—O0IIECTBO—IIPHPOJIAY;

—  c(OopMHPOBAHHOCTH HKOJIOTUYECKOTO MBIIUIEHUSI U CHOCOOHOCTH YYHUTHIBATh U
OLICHUBATh SKOJIOTHUECKHE MOCIEACTBHS B pa3HbIX chepax AesITeNbHOCTH;

——  BJAQJCHUE YMEHUSIMHU TNPUMEHATh OHKOJOIMYECKHUE 3HAHHUS B IKU3HEHHBIX
CUTyalUsIX, CB3aHHBIX C BHIIIOJIHEHUEM TUIIUYHBIX COL[UAIBHBIX POJIECH;

——  BIAJCHHME 3HAHMSIMH D3KOJOTMYECKMX HMIIEPaTUBOB, TIPaXJAHCKUX IIpaB U
o0si3aHHOCTEHl B 00JAaCTH HHEPro- M PecypcocOepexeHrss B HHTEPECaxX COXpPaHEHUS
OKpY’KaloIel Cpeibl, 3710pPOBbs i 0€30M1aCHOCTH KU3HHU;

——  c(OpMHUPOBAaHHOCTh JMYHOCTHOTO OTHOUICHUS K SKOJOTMYECKHM IICHHOCTSIM,
MOPAJIbHON OTBETCTBEHHOCTH 3a 3KOJIOTMUECKHE MOCIEACTBUS CBOUX JACHCTBUI B OKPYKAIOIIEH
cpene;

- chOPMHUPOBAHHOCTh CHOCOOHOCTH K BBIMOJHEHHIO IPOEKTOB 3KOJOTHYECKH
OpPUEHTUPOBAHHOW COLIMATBLHOM JESATENIbHOCTH, CBS3aHHBIX C YKOJOTHYECKOW 0O€30MacHOCTHIO
OKpY Karollel cpeibl, 310pPOBbEM JIFOAEH U MOBBIIEHUEM X 3KOJOTUYECKON KYJIbTYpBHI.

COJIEP’KAHUE YYEFHOM JUCIHUATIIMHBI
PA3JIEJT 1 Xumus

Bsenenue

Hayunsle MeToabl MO3HAHUS BEIIECTB U XUMUYECKHUX SIBIICHUW. Ponb s3kcnepumeHTa u
TEOpPUH B XUMHH. MOAEIUPOBAHUE XMMUYECKUX MPOLECCOB. 3HAYECHUE XUMHUU IPH OCBOEHUU
npodeccuit CIIO u cnemumanbHocteit CIIO TexHuyeckoro mpodmis npodeccuoHaIbHOTO
obOpazoBaHwUs.

1. OOmrast u HeOpraHUYeCKass XUMUS

1.1. OcHosHble nonamus u 3aKOHbL XUMUU

OcHoBHbIe noHATHA XxumuM. BemectBo. Atom. Monekyna. XUMHUYECKHH SJIEMEHT.
Annorponusi. Ilpocteie u ciioxHbIe BemecTBa. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB
BelecTB. XUMHUECKHUe 3HaKU U (Gopmynsl. OTHOCHUTENbHBIE aTOMHAs U MOJEKYJSpHas Macchl.
KonuuecTBo BemiecTna.

OcHoBHbIE 3aK0HBI XMMHUH. CTexuoMeTpusi. 3aKOH COXPAHEHHSI MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJIIPHOM CTPYKTYpPhI. 3aKOH ABOTaIpO U CIEICTBUS U3 HETO.

PacuerHble 3aaun Ha HAXOXKJEHNE OTHOCUTEIILHON MOJIEKYJISIPHON MacChl, OTpe/IelIeHIE
MacCOBOU JOJM XMMHUYECKUX DJIEMEHTOB B CJI0KHOM BEIIIECTBE.

Hemoncmpayuu

Mopenu aToMOB XUMHYECKUX JIEMEHTOB.

Mopenu MoOJEKysl MNPOCTBIX M CIOXKHBIX BeHIecTB (mapoctepxkHeBble W CTioapTa—
Bpurneoa).

Konnekuust mpocThIX U CIIOKHBIX BemiecTB. HekoTopeie BelecTBa KOIMYECTBOM | MOJb.
Mopaens MOnsIpHOTO 00BEMA Ta30B.

Annorponus hocdopa, KHCIOPoa, OJI0Ba.

Ilpogpunvuvie u npogpeccuonanvno 3nauumoie 3nemenmol cooepircanus. AaIOTPOIHbIE
MoauduKauu yriepoaa (anmas, rpadur), Kuciaopoaa (KHCIOPO, 030H), 0JioBa (cepoe u Oenoe
0110B0). [IoHATHE 0 XMMHUYECKON TEXHOIOTUH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHUH.



1.2. Ilepuoouuecxuti 3axon u Ilepuoouueckas cucmema XUMUHYECKUX IJIEMEHMOB
MU Menoeneesa u cmpoenue amoma

IMepuoguueckuii  3axkon  J[.M.MenpeseeBa. Otkpeitne  J.M.MenneneeBbim
[Tepuoamdaeckoro 3akoHa. [lepuonnueckuii 3akoH B popmynupoke J.M.Menneneena.

[leproguyeckast TabivIla XUMHYECKUX DJJIEMEHTOB — Tpadudeckoe OTOOpaKeHHE
nepuoAnYecKoro 3akoHa. CTpyKTypa MepuoIUYecKOr TabNIULIbl: MepHobl (Malible U OOJbIINE),
rpymibl (TJaBHAS U MOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /|.U. Menoeneesa. AToM — cloxHas
yactuua. Sapo (IpoTOHBI M HEHTPOHBI) U 3JEKTpoHHas oOonouka. M3orombl. CrpoeHue
AJIGKTPOHHBIX O0OJIOUEK aTOMOB JJEMEHTOB MajblXx NepruoaoB. (OCOOEHHOCTH CTPOCHUS
DJIGKTPOHHBIX O00O0JIOUYEK aTOMOB JJIEMEHTOB OOJBIIMX MEPHOJOB (IMEPEXOAHBIX JIIEMEHTOB).
[MonsiTre 006 opOUTAISX. S-, p - U 0-OpOHTAIN. DJIEKTPOHHBIE KOH(PHUTYPALUH ATOMOB XUMHUYECKHX
AJIEMEHTOB.

CoBpemennas (opmynupoBka [leproguueckoro 3akona. 3HaueHue llepuoanueckoro
3akoHa u [lepmonnueckoil cucrembl xumuyeckux snemeHToB Jl.MI.MenneneeBa s pa3BUTHS
HayK{ U IOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

Hemoncmpayuu

Paznuunsie popmel [leproauueckoii cucrembl xumudeckux aieMenTos [[.11.Menaeneena.

Junamuyeckue Tabauibl A1 MoieupoBanus [lepuoandeckoil CUCTEMBL. DIEKTPU3ALIMS
TE€JI U UX B3aUMOJICVICTBHE.

Jlabopamopnuiii onvim

MonenupoBanue noctpoeHus [lepuoanyeckoit TabIUIbI XUMUYECKUX JIEMEHTOB.

Ilpopunvuvie u  npogpeccuonanvno  3HauUMbBlE  IIEMEHMBL  COOEPIHCAHUA.
PannoaktuBHOCTh. lcnosib30BaHME paJMOAKTUBHBIX HW30TONOB B TEXHUYECKUX ILIEJISIX.
PeHTreHoBCKOE M3Iy4YeHHE U €ro MCIOJb30BaHUE B TEXHUKE U MeAuluHe. MoaenrpoBaHue Kak
METO/1 POTHO3UPOBAHMS CUTYallU1 HA IPOU3BOJICTBE.

1.3. Cmpoenue eewyecmsa

Honnasi xumuuyeckasi cBsizb. KaTnoHbl, uX 00pa3oBaHHE W3 aTOMOB B pe3yibTaTe
mpoiiecca OKHUCIeHUs. AHWOHBI, HX o0Opa3oBaHME U3 aTOMOB B pe3yJibTaTe IMpolecca
BoccTaHOBJIeHUsI. MoOHHas CBsA3b Kak CBsA3b MEXIYy KAaTHOHAMH U aHMOHAMU 3a CYET
AIIEKTPOCTATUYECKOTO MPUTsDKEHUS. Kimaccudukaius HOHOB: IO COCTaBY, 3HAKY 3aps/a, HATUIHIO
ruapaTHol o0onouku. MoHHBIE kpucTammndeckue pemeTky. CBoicTBa BEIIECTB ¢ HOHHBIM THIIOM
KPUCTAJUTMYECKON PEHIETKH.

KoBasienTHasi xumuyeckasi cBsi3b. MexaHu3m 00pa3oBaHUS KOBAJIEHTHOM CBS3H
(0OMEHHBIN ¥ JTOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATENILHOCTh. KOBajeHTHBIE MOJspHAs U
HEMOJIApHAst  CB3U. KpaTHOCTP  KOBaJ€HTHOW  CBSI3U. MOJNEKYJISIpHbBIE W aTOMHBIE
Kpuctajuimueckue pemierkd. CBOMCTBA BEIIECTB C  MOJIKYJSIPHBIMH W aTOMHBIMHU
KPUCTAJUTMYECKUMU PEIICTKAMHU.

Meta/uinyeckas ¢Bsi3b. MeTaminueckass KpUCTaNIMUECKasi pelieTka U MeTaliinuecKas
XUMUYECKast CBsI3b. DU3NUECKHE CBOMCTBA METAJIIOB.

ArperatHbie COCTOSIHMSI BelIeCTB M BOJAOPOAHAs CBfA3b. [Beploe, JXKHUJIKOE U
ra3oo0pa3Hoe cOCTOsiHUS BemecTB. llepexo BelecTBa M3 OJHOTO arperaTHOro COCTOSHUS B
npyroe. Bonopoanas cBsi3b.

Yucroslie BemecTBa U cMecH. [lonsitue o cmecu BeniecTs. [[OMOreHHbIE U T€TEepOreHHbIE
cmecu. CoctaB cMmecedl: oObeMHass M MaccoBas JIOJMM KOMIIOHEHTOB CMECH, MaccoBasi JOJsS
IpUMecen.



JAucnepcHble cucrembl. [lonstue o mucnepcHoit cucreme. JlucnepcHas ¢asza u
TUCTIepCUOHHAsT cpena. Kiaccudukanus ITUCIEpCHBIX cucTeM. [loHSITHE O KOJIOMIHBIX
CUCTEMAX.

Jemoncmpayuu

Mogenb KpUCTaJUIMYECKOM PEIIETKH XJI0pHIa HATPUS.

OO6pa3ibl MUHEPATIOB C HOHHOW KPUCTAJUNIMUECKON PEIIeTKOM: KalbIuTa, raauTa. Mojenu
KPUCTAJUTMYECKUX PEHIETOK «CYXOro JibJia» (WU Hojaa), anmasa, rpaduta (Uiu KBapiia).

[Tpubops! Ha KUAKUX KpUCTAILTIAX.

OO6pa3ibl pa3IUYHBIX TUCIEPCHBIX CHCTEM: AMYJICHH, CyCIICH3MM, a3pO30JIeH, Telel u
30JIEH.

Koarynsmus. Cunepesuc. I dext Tunmans.

Jlabopamopnuie onvimoi

[IpuroTtoBnenue cycrieH3nu kapOoHara Kajplius B BoJie. [lomyuenue smyabcuu MOTOPHOTO
Mmacia

Ilpogunvusie u npogheccuonanvno 3navumole 3nemenmol cooeprcanusn. IlonspHoctsb
CBS3M M MOJSIpHOCTh Mosekynbl. Kongencanus. Tekydects. Bosronka. Kpucramnuzanus.
CybOnuManus u aecyonumarus. AHOManuu (U3NYECKUX CBOMCTB BOJbI. KHIKHE KPUCTAILIBL.
MuHepainsl 1 TOpHbIE IOPOJIbI KAK IPUPOJHBIE CMECU. DMYJIbCUU U CYCIIEH3UU. 301U (B TOM UHUCIIE
asposonn) u renu. Koarymsus. Cunepesuc.

1.4. Booa. Pacmeopbl. Dnekmpoaumudeckas Ouccoyuayus

Bona. PacrBopsl. PacTBopenne. Bona xak pactBoputens. PacTBOpHMOCTE BEHIECTB.
HacpieHHble, HEHACHIILIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH T'a30B,
KUJKOCTEH U TBEPJIbIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBast 1071 paCTBOPEHHOT'O BEIIECTRA.

DJIEKTPOJIUTHYECKAS AUCCOLMALMS. DNEKTPOIUTHI u HEDJIEKTPOUTHI.
DNEKTPOIUTHYECKAs TUccolranust. MeXxaHU3MBbI JIEKTPOIUTHUECKOM JUCCOIUAINH AJIsl BEILIECTB
C Pa3IMYHBIMU TUTIAMU XUMHUYECKOUN CBsI3U. ['MapaTUpOBaHHBIE M HETUIPATHPOBAHHBIE MOHBI.
CremneHp 31eKTpoIUTHYECKON auccouuanuu. CuibHble U cialOble AeKTposuThl. OCHOBHBIE
MOJIO)KEHUSI TEOPUHU DIIEKTPOJIUTHUECKOM aucconuanuu. KucioTel, OCHOBaHMS M COJM Kak
AIIEKTPOJIUTHI.

Jemoncmpayuu

PactBOopuMOCTSH BelecTB B BOJIE.

Cobupanue razoB METOJIOM BBITECHEHHUs BOJBI. PacTBOpeHHe B BOJIe CEPHOM KUCIOTHI U
coneit ammoHus. OOpa3ibl KPUCTATUIOTHIPATOB.

N3roroBneHne runcoBoi MoBs3KHU.

HcnpiTanne pacTBOpPOB 3JEKTPOIMTOB U HEDJEKTPOIUTOB Ha MpPEIMET IHUCCOLMALINU.
3aBUCHUMOCTh CTENEHHU AEKTPOIUTUYECKON JAMCCOIMAMM YKCYCHOM KHUCIOTHI OT pa30aBiIeHUs
pacTBopa.

JIBU>KEeHUE OKpAIlIEHHBIX HOHOB B 3JIEKTPUUYECKOM moJie. [[purotoBienne xecTKON BOJIbI
U YCTpaHEHHE €€ )KECTKOCTH. VIOHUTBHI.

OO0pa3iupl MUHEPATBHBIX BOJ] PA3TUYHOTO HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

[IpuroroBnenue pacTBopa 3alaHHON KOHLIEHTPALUU.

Ilpogunvuvie u npogpeccuonanvno 3nauumoie 3n1emenmol cooepiycanus. PactBopenue
Kak (pu3uKo-XxuMHueckuil npouecc. Temnossie 3¢ dexTrl npu pacTBopeHun. Kpucranmoruaparsl.
Pemenne 3amay Ha MaccoBYyIO JIOJII0 pacTBOpPEHHOro BemiecTBa. [IpumeHeHue Boabl B



TEXHUUYECKUX 1elsiX. KecTKOCTh BOJbI U CLIOCOOBI €€ ycTpaHeHHUsl. MuHepallbHbIE BOJIBI.

1.5. Knaccughuxayus neopeanuueckux coeOuHeHull 1 ux ceoucmaa

Kucnorsl m ux cBoiictBa. KHCIOTBI Kak 53JIEKTPOIUTHI, HUX KIacCCH(PUKAIUS TI0
pa3IMYHBIM IpU3HAKaM. XUMUYECKUE CBOMCTBA KHUCJIOT B CBETE TEOPUM AJIEKTPOIUTUYECKOU
nuccorranui. OcoOEHHOCTH B3aMMO/ICHCTBHS KOHIICHTPHUPOBAHHOW CEPHON M a30THOW KUCIIOT €
MeTasaMu. OCHOBHBIE CITIOCOOBI MOTyUEHUSI KUCIOTHI.

OcHoBanuss u ux cBoiictBa. OCHOBaHHUS Kak SJEKTPOJIMTHI, MX KiIaccUPHUKalus IO
pa3IMYHBIM NpU3HAKAM. XMMHUYECKHUE CBOMCTBA OCHOBAHUI B CBETE TEOPUU IJIEKTPOIUTUYECKON
nuccouuanuu. Pa3noxenne HepacTBOPUMBIX B BOJe OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTyUEHUs
OCHOBaHUM.

Coumm m ux cpoiicrBa. Conu Kak 31eKTposnThl. Conu cpelHue, KUCIbIE U OCHOBHBIE.
XVMHYECKHE CBONCTBA COJIEM B CBETE TEOPUU DIIEKTPOJUTHUECKOW aucconuanuu. CrocoOsl
IIOJIyYEHUS COJICH.

I'maponus coneil.

Oxcuapl u ux cpoiicra. Coneodpasyromiue u HecolieoOpasyromue okcuapl. OCHOBHBIE,
aM(pOTepHBbIE U KHUCIOTHBIE OKCHUJBI. 3aBUCUMOCTh XapaKTepa OKCHJAa OT CTENEHU OKHCIICHUS
oOpa3yroniero ero Metauia. XUMHYECKUEe CBOMCTBa Okcu0B. [lonydueHrne okCcuaoB.

Jemoncmpayuu

B3anmopeiicTBre a30THOM M KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C MeTaJIaMu. ['opeHune
dochopa u pacTBOpeHHE MPOAYKTA TOPEHHSI B BOJIE.

[Tonyuyenne u cBoiicTBa amdorepHoro ruapokcuaa. HeoOpatumslii ruaponan3 kapouaa
kanpius. OOpaTUMbIN THUIPOIHU3 COJEH Pa3IMYHOTO THIIA.

Jlabopamopmuvie onvimot

HcnbiTanue pacTBOPOB KUCIOT MHAMKATOpaMu. B3anmoielicTBre METaIOB ¢ KUCIOTaMH.
B3anMozeiicTBue KHUCIOT C OKCHAaMU MeTauioB. B3amMopneicTBHe KUCIOT ¢ OCHOBaHUSIMH.
B3anmonencTsue KUCIOT ¢ COSIMH.

HcnbiTanue pacTBOpOB LIEI0YEl MHIMKATOpaMu. B3anMoaencTBre menoyen ¢ COJsIMHU.
PaznoxeHnne  HepacTBOpMMBIX  OCHOBaHMH. B3ammoneiictBue coineil ¢ MeTaJUIaMH.
BzaumoperictBue coineit apyr ¢ Apyrom. I'uaponun3 conen pa3iMaHoro TUIa.

Ilpogunvuvie u npogeccuonanvno 3nauumoie Inemenmut codeprycanus. llpasuna
pa30aBieHHs cepHOM KUCIOTHI. Mcrnonb30BaHue cepHON KHCIOTHI B MPOMBIIUIEHHOCTH. Enkue
LIEJIOYM, WX HCIHOJB30BaHWE B INPOMBIIUIEHHOCTH. lamieHas M HerameHas HW3BECTb, HX
IpUMEHEeHHE B cTpouTesbeTBe. ['uric u anedactp, rurncoBaHue.

ITonsatue o pH pactBopa. KucnorHas, menounasi, HEWTpajibHas cpella paCTBOPOB.

1.6. Xumuuecxkue peaxyuu

Knaccupukauuss xuMu4yeckux peakuuii. Peakuuum coequHEHUs, Pa3JIOKEHHS,
3ameneHusi, oomena. Kartanmutuyeckue peakuuu. OOpaTuMble W HEOOpaTUMBbIE PEAKIUH.
['oMoreHHble M TeTEPOreHHbIE peaKUUU. DK30TEPMUYECKHE U DSHIOTEPMHUECKHUE PEaKIIHU.
TennoBoii 3¢ ekt xumuueckux peakuid. TepMoxuMudeckue ypaBHEHUSI.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peakuuu. CreneHb okucieHus. OKHUCIUTEND U
BOCCTaHOBJeHHE. BoccraHoBuTenb W OKHCIeHHE. MeToJ 3JIeKTpOHHOro OaynaHca Jjs
COCTAaBJIEHUS YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Ckopocts xuMHYeCKHX peakuuil. [IoHATHE O CKOpPOCTM XMMHYECKHMX PpEaKIUil.
3aBUCHUMOCTh CKOPOCTH XUMUYECKUX PEAKIIUN OT pa3IU4HbIX (AaKTOPOB: MPUPOIbI pearupyOIX
BEILIECTB, NX KOHLEHTPALMU, TEMIIEPATYPbl, IOBEPXHOCTH CONPUKOCHOBEHHSI M MCIOJIb30BaHUS
KaTaJIn3aToOpOB.



O0patumocTh, XuMHYeckMX peakumil. OOparnmbie W HeoOpaTUMBbIE pEaKIIHH.
XUMHUECKOE PABHOBECHE U CTIOCOOBI €T0 CMEILICHHS.

Jemoncmpayuu

[Tpumepsl HEOOpAaTHMBIX peakUuid, UAYIIUX ¢ 00pa30oBaHUEM OCalKa, ra3a MU BOJIBL
3aBUCHUMOCTb CKOPOCTH pE€akLMU OT MPHUPOAbl pearupyroumx BeuiecTB. B3aumonelictBue
pPacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMU THOCYJb(aTa HATPUS Pa3IMYHON KOHIEHTpPALUU U
TeMrneparypbl. Mojienp KUIAIIETo CIIOs.

3aBHUCUMOCTH CKOPOCTH XUMHUYECKOM peakiiu OT MPUCYTCTBUS KaTaIn3aTopa Ha IpUMepe
pa3I0kKeHHs MePOKCUAA BOAOPO/a C MOMOIIBIO JUOKCH/Ia MapraHiia U Karaja3bl.

Mogens anekrponusepa.

Mogenb 37eKTpOJU3HON BaHHBI Ul MOTYYEHUs alfOMUHUA. Mo/ieab KOJIOHHBI CUHTE3a
aMMuakKa.

Jlabopamopnwie onvimol

Peakuust 3amelieHrs MeIu xejie30M B pacTBOpE MEAHOI0 Kynopoca. Peakiuu, naymmue ¢
o0pa3oBaHHEM 0OCajiKa, ra3a WK BObIL.

3aBHCHUMOCTH CKOPOCTH B3aUMOJICHCTBUS COJISTHON KHCIIOTHI C METAJUIAMU OT MX MPUPO/IBL.

3aBHCHUMOCTh CKOPOCTH B3aMMOJCHCTBUS IIMHKa C COJISSHOM KHCIOTOM OT ee
KOHLEHTpaLUH.

3aBUCUMOCTh CKOpocTH B3auMmopeicTBus oxcuma meau (lI) ¢ cepHoif kucioToit ot
TEMIEPATYPHI.

Ilpogunvuvie u npogpeccuonanvno 3nauumvle 31emenmol codeprycanus. Ilonstue o0
AIEKTPONIH3E. DIEKTPOJIU3 PACIIIIABOB. DIEKTPOIU3 PACTBOPOB. DIIEKTPOIUTUUECKOE MTOTYUCHHE
amomunus. [IpakTudeckoe mnpuMeHeHUe siekTposusa. ['ampBaHomnacTuka. ['anbBaHOCTETrHs.
PaduHrpoBaHue IBETHBIX METAJLIOB.

Karanu3. ['omorennsie u rereporeHHbie karamuzatopbl. [IpomoTtopsl. Karanutuueckue
a1b6l. UHTHOUTOPBI.

[Ipon3BoicTBO aMMHUaKa: ChIpbe, anmnapaTypa, Hay4Hble IPUHIUIIBI.

1.7. Memannv u nememanivl

Mertannbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB M KpUCTaIoB. DHU3MYECKHE CBOWCTBA
MetayioB. Krnaccudukanuss MeTauioB MO pa3iMYHbIM IpH3HAKaM. XHMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN Pl HAPSHKEHUN METAIIIOB. MeTaoTepMus.

O6mue criocobbl momyueHus: MetayioB. [lonstue o meramtypruu. [lupomeramnyprus,
TUAPOMETAJUTYPIHUsl U dJIeKTpoMeTaiuTyprus. CruiaBbl YEpHBIE U IIBETHBIE.

Hemeramabl. OcoOeHHOCTH CTpoeHUss aTOMOB. Hemeramnbl — MpOCThIe BEIIECTBA.
3aBUCHUMOCTh CBOWCTB T'aJIOTEHOB OT UX MOJIOXKEHUS B IepHoandecKoi cucreMe. OKUCIUTEIbHbIE
U BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT HX IOJIOKEHUS B psay
AJIEKTPOOTPHULIATEIHHOCTH.

Hemoncmpayuu

Konnexkuust metaos.

B3aumopeiicTBue MeTalsioB ¢ HeMeTalaMHu (Kelie3a, IIMHKAa W aJlOMUHUSI C CEPOH,
IIOMUHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE XKele3a B XJI0pe).

I'openue MeTamioB. ATIOMUHOTEPMHUS.

Konnekuust HemeramnoB. ['openne HemeramnoB (cepsl, pocdopa, yris). BoiTecHeHue
MeHee aKTHUBHBIX TaJOr€HOB U3 PACTBOPOB MX COJieil Oosiee aKTUBHBIMH TrajlOr€HaMH.

Moaens TpOMBIIIJIEHHOW YCTAaHOBKY JJIS MTPOM3BOJICTBA CEPHON KUCIOTHL. Mojenb rneun
uist oOkura u3BecTHsKa. Kommekuuu MpoayKIuil CUJIMKATHOM NPOMBIIUIEHHOCTH (CTEKIa,



dapdopa, dasHCa, IEMEHTa pa3JIMYHBIX MAPOK U Ap.).

Jlabopamopnvie onvimoi

3akasika 1 OTIYCK CTaH.

O3HakoMIIEHHE CO CTPYKTYpaMu ceporo u 0enoro uyryHa. PacriosHaBanue pyn xxemnesa.

Ilpakmuueckue 3anamusn

[Tonyuenue, cobupanue u pacrio3HaBaHUE ra3oB. PenieHne sKcrepruMeHTalIbHbBIX 3a/1a4.

Ilpogunvuvie u npogheccuonanvno 3navumovie Inemenmst cooeprcanusn. Kopposus
METAJUIOB: XMMUYECKasl U 3JEKTPOXUMHUYECKass. 3aBUCHUMOCTb CKOPOCTU KOPPO3UU OT YCIOBUH
okpyxarorieii cpezpl. Kitaccudukanus Koppo3uu METaJIJIOB MO pa3InYHbIM pu3HakaMm. CrocoObl
3alllUThl METAJJIOB OT KOPPO3HUH.

IIpon3BoCTBO UyryHa U CTaJIH.

[Tonrydyenne HemMeTaIOB (PPaKIIMOHHON MEPETOHKOM KUAKOTO BO3AyXa M AJICKTPOIH30M
PacTBOPOB MJIM PACIUIABOB 3JIEKTPOIUTOB.

CuiinkaTHasi TpPOMBIIUIEHHOCTh. [IpOM3BOACTBO CEPHOM KHCIIOTHI.

2. Oprannueckast XuMus

2.1.  OcHogHble noHAMUSL OP2AHUYECKOU XUMUU U Meopus CMpoeHus Op2aHUdecKux
COeOUHEeHUll

IIpeamer opranumyeckoi xumMuH. [IpuponHbIe, HCKYCCTBEHHBIE W CHHTETHYECKHE
opraHuueckue Beniectsa. CpaBHEHUE OPIraHUYECKUX BELECTB C HEOPraHUYECKUMH.

BanenTHocTh. XMMHYECKOE CTPOEHHUE KaK MOPSAAOK COETUHEHUS! aTOMOB B MOJIEKYJIbI 110
BaJICHTHOCTH.

Teopust crTpoeHusi opranmyeckux coeauHeHuit A.M.bytiepoBa. OcHoBHbIE
MOJIOKEHUS TEOPUU XUMHYECKOro crpoeHus. Mzomepust u u3omepsl. XuMuueckue GopMmyibl U
MOJIEJIA MOJIEKYJI B OPTAaHUYECKON XUMHUH.

Kaaccudukanus opranmyeckux BemecTB. Kiaccuduxaius BemecTs Mo CTPOCHHUIO
VTIEPOAHOTO CKeJeTa U HAIWYUIO (PYHKIMOHANBHBIX Tpymi. ['omosnoru u romosnorusi. Hagana
Homenkiarypsl IUPAC.

Kanaccnpukanus peakuuii B opraHmyeckod xumuM. Peaknum npucoenvHeHUs
(rumpupoBaHMs,  TaJOTEHUPOBAHUS,  TUIPOTAJIOTEHUPOBAHUS,  THApaTanuu).  Peakiuun
OTLIEIUIEHUS  (IeruApUpOBaHUs, JETUAPOrajJOreHUpOBaHuUsA,  Jeruaparauuu). Peakuun
3aMeleHus. Peakium n3oMepu3anny.

Jemoncmpayuu

Monenu MOJEeKyJ1 TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCIUHEHU.

KauectBeHHOE 0OHapy»)eHHUE yriepoaa, BOAOPOa U XJopa B MOJEKyJaX OpraHuYecKuX
COCTUHEHUH.

Jlabopamopnuiii onvim

N3roroBnenue Moaenei MOJIEKYJl OPraHMYeCKUX BEIIECTB.

Ilpogunvuvie u npogpeccuonanvno 3nauumoie rnemenmosl codeprycanus. llonsrue o
cyOctpare W peareHTe. Peaknmuu OKHMCICHHS M BOCCTAHOBJICHHMSI OpPraHUYECKHUX BEIIECTB.
CpaBHeHue KIacCHU(PUKAIMU COCIWHEHUN W KIAacCUPUKALUU pEeakluidi B HEOPraHWYEeCKOH u
OpTraHUYECKON XUMUH.

2.2. Veneso0opooul u ux npupooHvle UCmoOYHUKU

AnkaHbl. AJIKaHbl: TOMOJIOTMYECKHM PSAJ, H30MEPUS M HOMEHKJATypa ajKaHOB.
XUMHYeCKHe CBOICTBa allkaHOB (MeTaHa, »53TaHa): TOpEHHE, 3aMellleHue, pa3JIoXKeHHe,
neruapupoBanue. [IpumeHeHne aqkaHOB HA OCHOBE CBOMCTB.

AJIKeHBbI. OTWJIEH, €ro TMOoJydeHue (IeTUAPUpPOBAHUWEM ITaHa, IEMOJIMMEpHU3aIueit



MOJIMATUJIEHA). [ OMOIOTHYECKUH Psijl, ©30MEpHsl, HOMEHKJIATypa aIKEHOB. XUMHUYECKHUE CBOMCTBA
STUJICHA: TOpPEHME, KAaueCTBEHHbIE peakuuu (oOecrBeunBaHHEe OpOMHOW BOJABI M pacTBOpa
IIepMaHraHara Kajaus), ruapartanus, nonuMmepusanus. IlpuMenenue 3TuineHa Ha OCHOBE CBOMCTB.

Juenbl u kaydyku. [IoHsATHE 0 [UEHAX KaK YIJIIEBOAOPOAAX C ABYMS ABOMHBIMU CBS3SIMH.
ComnpsikeHHbIE JAMEHBl. XHMHUYECKHE CBOMCTBa OyTanueHa-1,3 u u3ompeHa: oOeclBEYMBAHHE
OpOMHOI1 BO/IBI M OJMMEpH3alMs B Kayuyku. HaTypanabHblil U CHHTeTHUECKUE KaydyKku. Pe3una.

AJkuHBL. AnerusieH. XUMUYECKHE CBOMCTBA alleTUJICHA: TOpeHHe, OOecIBEUHBAHHE
OpOMHOI BOJBI, MPUCOEAUHEHUH XJIOpOBOJOpOAa M rumparanus. [IpuMeHnenue aneruiieHa Ha
OCHOBE CBOMCTB. MexXK1accoBast U30MEpHUs ¢ AJIKaJINECHAMU.

Apenbl. benzon. Xumuueckue CBOWCTBAa O€H30/a: TOpPEHHE, PEAKUUH 3aMELICHHS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpuponHble MCTOYHUKH YriaeBoaopoaoB. llpuponHelii ras: cocraB, IPUMEHEHHUE B
KaueCcTBE TOIUIMBA.

Hedts. CoctaB u nepepadborka HedTu. [leperonka nedgtu. HedrenpoaykTsr.

Hemoncmpayuu

I'openne MeraHa, 3TUJICHA, allCTUIICHA.

OTHolIeHUe MeTaHa, 3TUICHA, alleTH/IeHa U OEH30J1a K pacTBOpaM IepMaHraHarta Kajius 1
OpoMHOH BOJIE.

[lonyyeHne sTwiieHa peakUUed aerujparaliid 3TaHoja, aleTUIeHa — TUIPOIU30M
KapOuaa KasabIys.

PaznoxxeHne kayuyyka IIpd HarpeBaHUHU, WCIBITAHWE TPOAYKTOB pa3OKEHUS Ha
HENPEEIbHOCTD.

Komneknuss oOGpa3uoB Hedptu n HedrenponykrtoB. Komnexuus «KameHHbI yroab u
IPOAYKIMS KOKCOXUMUYECKOIO IIPOU3BOJICTBAY.

Jlabopamopnvie onvimoi

O3HakomiieHHE C KoJuleKIMed oOpa3loB HePTH U NPOAYKTOB €€ IMepepaboTKH.
O3HaKkoMJIEHHE C KOJUIEKIIMEN KaydyKOB U 00pa3lamMu U3AeIuil U3 pe3UHBbI.

Ilpogpunvnvie u npogheccuonanvno 3nauumovie rnemenmosl codepircanus. llpaBuiio
B.B.MapkoBuukoBa. Knaccudukaius u Ha3HaueHHe KaydykoB. Kiaccudukanus u HazHaueHue
pe3uH. Bynkanuszamus kayyyka.

[TonyyeHue aneTusieHa NHPOIU30M MeTaHa U KapOWAHBIM crocoOoM. Peakius
NOJIMMEpHU3alMU  BUHWIXJIOpUJA. [lonMBHHWIXIIOpUL M €ro INpuMeHeHue. Tpumepusanus
areTuieHa B OEH301I.

ITonsatue o6 skcTpakuuu. BoccTanoBnenne HUTpoOEeH301a B aHUIUH. ['oMoornueckuit
pan apenos. Tomnyon. HurpoBanue Tonyosna. Tportui.

OcHOBHbBIE HaIpaBJIEHUs MPOMBIIUIEHHON NepepaboTKu MpupoaHoro rasza. llomyTHbii
HedTsIHOI ra3, ero nepepadboTka.

[Ipouieccel MpOMBINITIEHHOW mNepepaboTku He(pTH: KpeKuHT, pudopmuHr. OKTaHOBOE
YKCI0 OEH3MHOB U IIETAHOBOE YMCIIO TU3EIBHOTO TOTIUBA.

Kokcoxumuueckoe npou3BOACTBO U €0 MPOLyKIHS.

2.3. Kucnopoocoodepocauwjue opeanuieckue coeOUHeHus:

Cnuptel. Ilonydyenue »sTaHona OpoXXKEHMEM TIJIOKO3bl M THJIpaTanieil »TUJIeHa.
['unpokcunpHas rpynna kak GpyHkunoHanbHas. [ToHsTHE 0 IpeeNbHBIX OJJHOATOMHBIX CIIHUPTAX.
XUMHYeCcKHe CBOWCTBA 3TAHOJA: B3aUMOJIEICTBUE C HATpUEM, 00pa30BaHKE MPOCTHIX CIOKHBIX
3¢upoB, OKUCIEHHE B aibAerui. lIpruMeHeHne sTaHoNa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0o
MOCIIEACTBHSI JIJIsl OpPraHu3Ma 4YeJloBeKa U MpeaynpexIeHuE.



I'manepuH Kak IpencTaBUTENb MHOTOAaTOMHBIX CIAPTOB. KadecTBeHHas peakuus Ha
MHOr0oaToMHble cnupThl. [IpuMeHeHne rmnepuHa.

®enon. DPusnyeckre U XUMHUYECKUE CBOMCTBA (heHoNa. B3ammHOE BIMSHHE aTOMOB B
MoJIeKyJie ()eHOJa: B3aUMOACHCTBHE C TUAPOKCUIOM HATPHS U a30THON KucinoToi. [Ipumenenue
¢deHoNa Ha OCHOBE CBOMCTB.

Aabjaeruabl. [lonsarue o6 ampaerupax. AjbAerujHas rpynna kKak (yHKIHOHAJIbHAs.
@opMasbIeru U €ro CBOMCTBA: OKUCIIEHHUE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAHOBJIICHHUE B
COOTBETCTBYIOIIMK cnupT. [lodydyeHue ambaernoB OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[TpumeHenue Gpopmaibaeruia Ha OCHOBE €ro CBOUCTB.

Kapo6onoBbie kuciaotsl. [lonsTre o kapOoHOBBIX KucnoTax. KapOokcuibHas rpyra Kak
¢dyHkunonanbHasg. ['OMOJIOTHUECKUI PsIi MPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonyyenne kapOOHOBBIX KHCIIOT OKHCICHHEM ajibJETHIOB. XHMHUYECKHE CBOWCTBA YKCYCHOM
KHACJIOTBI: OOIIME CBOWMCTBA C MHHEPAJbHBIMU KHCIOTaMH U peakius dSTepupUKaIuu.
[IpuMeHeHnEe yKCyCHOM KHMCIIOTHI HA OCHOBE CBOMCTB. BpIcHine >KMpHBIE KMCIOTHI Ha IIPUMEpPE
MaJIbMUTUHOBOU U CTEAPUHOBOM.

Caosxnble 3¢pupbl U xupbl. [loyueHne ClOXHBIX 3(UPOB peakiuei TepupHuKaImu.
CrnoxHnble 3(hupbl B IpUpoJIe, UX 3HaUeHHE. [IpumMeHenune ciaoxkHbIX 3(pUPOB Ha OCHOBE CBOMCTB.

Kuper kak cnoxuasle 3¢upsl. Kmaccudukamnus xupoB. XUMHUYECKHE CBOWCTBA JKUPOB:
TUAPOJIN3 U TUJIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )K1upoB Ha OCHOBE CBOMCTB. MbLia.

YriaeBoabl. YTieBoabl, WX Kiaccu(uKkamus: MOHOcaxapuisl (TI0K03a, (pyKTo3a),
JIucaxapuibl (caxaposa) ¥ mojimcaxapuibl (Kpaxmai U IeJUTI0I03a).

I'moko3a — BelecTBO C JBOWCTBEHHOM (YHKUMEH — aibAerugocnupr. XUMUYEeCKHue
CBOWCTBA TJIIOKO3bl: OKHUCIIEHUE B INIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE
Oposxenue. IIpumeHeHne ri1roK03bl Ha OCHOBE CBOMCTB.

3HaueHUe YIJIEBOJOB B >KMBOW NPUPOJE U KU3HMU 4eioBeka. llonarme o peakumsax
IOJIMKOHCHCALUU U TUAPOJIA3a HAa IPUMEPE B3aUMOIIPEBPAILCHUN: TII0KO3a <> ITOJIMCaxapu/.

Hemoncmpayuu

OxucneHue crnupTa B ajabAeTU.

KauecTBeHHBIE peaKIIM HA MHOTOAaTOMHBIE CITUPTBHI.

PactBopruMocTsb (heHoIa B Bozie IpU OOBIYHOM TeMIiepaType U HarpeBanuu. KauecTBeHHbIE
peakuuu Ha (eHod.

Peaxius cepeOpsiHOTO 3epKajia alnbJIeru0B U TIFOKO3BI.

OkuclieHHEe aNbACTUA0B U TIIFOKO3bI B KHCIOTYy ¢ momoineio ruapokcuna memu ().
KavectBennas peakuus Ha kpaxmai. Komnekius apupHbIX Maces.

Jlabopamopnuie onvimoi

PactBopenune riuuepuna B Bojie ¥ B3aumozeiicreue ¢ ruapokcugom menu (I1). Cpoiictea
YKCYCHOM KHCIIOTBI, OOIIME CO CBOMCTBAMHM MHHEPAJIbHBIX KHCIOT. JloKa3areiabCcTBO
HEIPEAEIIBHOIO XapaKTepa KHJIKOr0 KHUpa.

B3aumoneiicTBre T1r0K03bI U caxapo3sbl ¢ ruapokcuioMm menu (11). KauectBennas peakuus
Ha KpaxMail.

Ilpogunvuvie u npogpeccuonanvno 3nauumvle I1eMeHmyvl cooeprcanus. MeTUnoBsii
CIUPT U €T0 UCIIOJIBb30BaHUE B KAUECTBE XUMUYECKOTO ChIpbs. TOKCMUHOCTh METaHOJIa U TIpaBUiIa
TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ HUM. DTUJICHIJIIMKOJb U €ro ImpuMeHeHue. TOKCHUYHOCTh
STUJICHTJIMKOJIS U MTpaBUia TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ HUM.

[Tonyuenue ¢eHona U3 MPOIYKTOB KOKCOXMMHUYECKOIO MPOM3BOJACTBA M M3 O€H30I1a.
[TomukonaeHcamust  ¢dopmanbaeruga ¢ ¢geHomoM B (HEeHOTOPOPMATBIACTHIHYIO  CMOJY.



Aneranpaerun. [loHsTue o keToHax Ha mpuMepe aneToHa. [I[puMeHeHrne aneToHa B TEXHHUKE U
IIPOMBIIIIIEHHOCTH.

MmuorooOpa3ue KapOOHOBBIX KHCIOT (IaBENICBOW KHCIOTHI KakK JIByXOCHOBHOMH,
AKPHUJIOBOHM KMCIIOTHI KaK HENpeAeabHON, OEH30MHOM KUCIOTHI KaK apOMaTHYECKOi).

[InenkooOpa3yromue wmacia. 3aMeHa JKUPOB B TEXHUKE HEMNMILEBBIM  CHIPHEM.
CuHTeTHYEeCKHE MOIOLIUE CPENCTBA.

Mono4Hokucnoe OpoxeHue TIoKo3bl. Kucimomonounsle npoaykTel. CuiaocoBaHue
kopmoB. HutpoBanue nemitonossl. [Inpokcuns.

2.4. A3omcooepacawue opeanuveckue coeounenus. Ilonumepni

AMunbl. [lonstue 00 amuHax. AnudaTHUecKHe aMuHBL, WX KIacCHPHUKAIUA U
HOMEHKJIaTypa. AHWIMH KaKk OpraHnyeckoe ocHoBaHue. [lomyueHne aHuiInHa U3 HUTPOOEH30Ia.
[IpuMeHeHre aHWIIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJIO0TBI. AMUHOKHUCIIOTHI KaK aM(poTepHble U YyHKIIMOHAIBHBIE OPTraHUYECKHE
coequHeHus. XMMUYECKHAE CBOMCTBA AMUHOKHCIIOT: B3aUMOJEHCTBHUE C IIEJIOYaMHU, KUCIOTaMHU U
JpyT ¢ Apyrom (peakuus noyiukoHaeHcauun). I[lentuanast cBa3p u nonunentusl. [Ipumenenue
AMUHOKHCJIOT Ha OCHOBE CBOMCTB.

Beaxn. IlepBuuHnas, BTOpUYHAs, TPETUYHAS CTPYKTYpbl OelKOB. XMMHUUYECKHE CBOICTBa
OETIKOB: TOpeHne, IeHATypaIHsi, TUAPOJIN3, IBETHBIE peakiuu. bruonornueckue GyHKIMNA OEITKOB.

Iosmmepsl. benku u noiaucaxapu bl Kak OMOMOIUMEDBI.

IInacrtmaccesl. [TomyuyeHne noaumepoB peakuyen NOIMMEPU3AlMU U TTOJTUKOHIEHCAIUH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpeacraBurenu miactmacc.

Bosiokna, ux kiaaccupuxkanusi. Ilomyuenue BonokoH. OTHENbHBIE PENCTABUTENH
XUMHUYECKHX BOJIOKOH.

Hemoncmpayuu

B3aumoseiicTBue aMMuaka v aHIWJIMHA C COISTHOM KUCIOTON. Peakius anuinna ¢ GpoMHON
BOJIOH.

Jloka3aTenbCTBO HaMM4uusl (PYHKIMOHAIBHBIX TPYNI B pacTBOpaXx aMHHOKHCIOT.
PactBopeHue u ocaxieHne 6eIKoB.

[IBeTHBIE peakuu OEIKOB.

I'openune nTuybero nepa v MWEpPCTIHON HUTH.

Jlabopamopnvie onvimoi

PacTtBOpeHue 0enkoB B BoJE.

OOHapy>xeHue 0eJIKOB B MOJIOKE U MACHOM OYJIbOHE.

Jlenatypauus pacTBopa Oeika KypHHOTO SiHIa COUPTOM, PACTBOPAMH COJIEH TSDKENbIX
METAJIJIOB U MIPU HarpEeBaHUH.

Ilpakmuueckue 3anamus

Pemenne skcreprMMeHTaIbHBIX 33/1a4 HA UACHTU(DUKAIIMIO OPraHUYECKUX COETUHEHHI.
Pacno3naBaHue miuacTMacce M BOJIOKOH.

Ilpodunvnvie u  npogeccuonanvno  3HauuMble  IIEMEHMIbL  COOEPIHCAHUA.
AMUHOKanpoHoBasi Kucinota. KampoH Kak NpencTaBUTENb MOJMAMHMIHBIX  BOJIOKOH.
Hcnonb3oBanue  rugponusza  OEJIKOB B IIPOMBIIIIIEHHOCTH. [TonuBuHMIXIIOPU,
nonurerpadropaTunen  (teduion). deHonodopmanbAeTHAHbIE MIacTMacchl.  Llemtymnous.
[TpoMbInIIeHHOE TPOU3BOACTBO XMMHUECKHUX BOJIOKOH.

IIpumepHbIe TeMbl pedepaToB (10K/IA/10B), HHAMBHAYAJIbHBIX IPOCKTOB

. buotexnonorus v reHHas nHxeHepus — texnosnorun XXI| Bexa.

. HanorexHonoruss Kak NOPUOPUTETHOE HAMpaBiI€HHE pa3BUTHUS HAyKH U



MIPOU3BOJICTBA

B Poccuiickoit @eneparuu.

CoBpeMeHHBIE METOBI 00€33apaKUBaHUS BOJIBIL.

AJ10TpOnNs METAJLIOB.

Kuznub u aestensHocTh .M. Menneneena.

«[Tepuonnyeckomy 3akoHy OyayIiee He TPO3UT pa3pyLICHUEM. ..»»
Cunres 114-ro anemerTa — TpuyM@ poccuiickux (HU3UKOB-SICPIITHUKOB.
H3oTomns! Bogopoa.

Hcnonp30BaHne paJu0aKTUBHBIX U30TOMOB B TEXHUUYECKUX LIETISX.
PenTreHoBckoe u3ayyeHHe U ero UCHOJIb30BaHUE B TEXHUKE U MEIUIIUHE.
[1na3zma — yeTBepTOE COCTOSIHUE BEILIECTBRA.

AMopdHbIe BelecTBa B PUPOIE, TEXHUKE, OBITY.

OxpaHa OKpY>Karollleil cpelbl OT XMMHUYECKOro 3arpsizHeHus. KoiamuecTBeHHBIE

XapaKTEPUCTUKU 3arpsA3HEHUsI OKPYIKAIOLIEH cpebl.

[TpuMeHeHre TBEpAOro U razoodpasHoro okcuaa yriaepoaa (1V).
3aiuTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyboaucriepcHble  CHCTEMbI, WX KJIaCCH(PHKAIMSI ¢ KCIOJb30BAaHUE B

npohecCuOHaNBHOM NeSTeNbHOCTH.

Jucconuanuu.

Kocmernueckue renu.

IIpuMeHeHne CyCneH3Hil U SMYJIbCUI B CTPOUTEIILCTBE.

MuHepaiibl ¥ TOpPHBIE TOPOIbl KaK OCHOBA JTUTOC(EPHI.

PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

Bopa kak peareHT u cpena JJisi XMMUYECKOro Ipoliecca.

Kusub u gestenbHocth C.AppeHuyca.

Bknaag OTe4eCTBEHHBIX YUYEHBIX B pa3BUTUE TEOPUU DIEKTPOIUTHUECKOU

VYcTpaHeHue )KeCTKOCTH BOJIbl Ha IPOMBIIIICHHBIX TPEANPUATHSIX.

CepHas KucinoTa — «xJ1e0 XUMUYECKON MPOMBIIIIIEHHOCTHY.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT Ha MPEANPUITHSIX Pa3IMUHOTO MPOQUIIS.
OKCI/II[I)I M COJIM KaK CTPOUTCIIbHBIC MaTCPpUAJIbI.

Hcropus rurca.

[ToBapeHHas COb KAK XUMHUECKOE CBIPhE.

MHoronukuii kKapOOHAaT KaJbLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
Peaxiuu ropeHus: Ha MPOU3BOJICTBE U B OBITY.

BuptyansHoe MoJenupoBaHie XMMUYECKHX MPOLIECCOB.

DIEeKTPOJIN3 PaCTBOPOB AIEKTPOIUTOB.

DNeKTpOJIN3 PACIIaBOB 3JIEKTPOIHUTOB.

[IpakTHdyeckoe MPUMEHEHHE DIIEKTPONN3a: papUHUPOBAHUE, TAIbBAHOIIACTHKA,

TaJIbBaAaHOCTCT .

Hcropus nostydeHus 1 NpOU3BOJACTBA AJIFOMUHUS.

DIEKTPOIUTHUECKOE MOTyYeHHE U paQUHHUPOBAHUE METH.

Kusup n gearensHOCTh 1. J[9BH.

Posib MeTamIoB B HCTOPUM YENOBEYECKOW IUBHIM3AaUUU. FIcTOpHs OTEUeCTBEHHOM

yepHO MeTautyprun. COBpeMEHHOE METAJUTypruuecKoe IPOU3BOJICTBO.

Hcropust 0T€4eCTBEHHOM LBETHOW METAJLTyprud. Poiap METalioB M CIUIABOB B

HAYYHO-TEXHHYECKOM IpOrpecce.

Koppo3us MeTamioB u criocoObl 3alIUTHl OT KOPPO3HUH.



. WueptHble uiu 6J1aropoHbIe Ta3bl.

. Poxxnmaroriye coiayu — rajxoreHsl.

. Hcropus mIBENACKON CIIMYKHU.

. Hcropuist BOBHUKHOBEHUS U PA3BUTHSI OPTAHUYECKON XUMUU.

. Kuznub u gestenbHocts A.M.ByTieposa.

. Butanusm u ero kpax.

. Posnb 0T€4eCTBEHHBIX YUEHBIX B CTAHOBIICHUHU U Pa3BUTHH MUPOBOI OPraHUYECKOM
XHMHHU.

. CoBpeMEHHbIE MPEJICTABICHUS O TCOPUU XUMUUECKOTO CTPOCHUS.

. DKOJIOTHYECKHUE aCIIEKThI UCII0JIb30BAHUS YTIIEBOJOPOIHOTO ChIPHSI.

. DKOHOMHYECKHUE aCIEKThl MEXKIYHAPOAHOTO COTPYAHUYECTBA IO UCTIOJIB30BAHUIO
YIJIEBOAOPOIHOTO CHIPBA.

. Hctopusi OTKpHITHS W pa3paOdOTKH Ta30BBIX M HE(QTSHBIX MECTOPOXKICHHUIA B
Poccuiickoit deneparum.

. XuMHUs yTIEBOIOPOAHOTO CHIPhS M MOs Oy ay1ast mpodeccus.

. VYrieBogopoiHOE TOIIIMBO, €0 BU/IbI M HA3HAYEHHUE.

. CuHTeTH4ecKe KayuyyKu: HCTOpUsI, MHOTOOOpa3He U MePCIEeKTUBHI.

. Pe3nnoTexHMYECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM MPOrpeCCe.

. CBapoyHO€ MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJAOPOIOB B HEM.

. HedTps 1 ee TpaHcHOpPTHPOBKA KaK OCHOBA B3aHMMOBBITOJHOTO MEXKITYHAPOIHOTO
COTPY/IHUYECTBA.

PA3JIEJI 2 buosorus
Bsenenue

OOBeKT u3ydeHus: OMOJIOrMM — XKHBas npupoza. [Ipu3HaKu KUBBIX OPraHU3MOB U HUX
MHOrooOpasue. YpOBHEBas OpraHU3alUsl >KUBOW NIPUPOAbI U 3BOIIONMA. MeToJbl MO3HAHUSA
XKUBOW mpupoasl. OOuMe 3aKkOHOMEepHOCTH Ouosioruu. Ponb Ouosorun B (HopMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA Y IPAKTUYECKOMN AEATEIBHOCTH JIFOIEH.

3HaueHue OMONOTMM TPU OCBOEHUM MpoQeccHuil M ClenuanbHOCTEl CpeaHero
poeCCHOHAIBHOTO 00pa30BaHUsI.

Hemoncmpayuu

buonornueckue cucTeMsl pa3HOrO YPOBHS: KJIETKA, OPraHU3M, MOIYJISALUsA, SIKOCUCTEMA,
6uocdepa.

IMapcTBa KUBON IPUPOABI.

1. YYEHME O KJIETKE

XuMHYeCcKasi OpraHu3anus KJIeTku. Kierka — 3eMeHTapHas xKuBas CHCTEMA U

OCHOBHAsl CTPYKTYpHO-(YHKIIMOHAJIbHAs €IMHMIIA BCEX JKUBBIX OpraHu3MoB. Kpamkas
ucmopusi usy4eHust Kiemxu.

XuMmundeckasi opranuzanus KieTku. OpraHndeckie 1 HeOpraHM4eCKHe BeIecTBa KJIETKU U
JKUBBIX OPraHU3MOB. benku, yrieBopl, TUMN/IbI, HyKIEHMHOBBIE KMCIOTHI U UX POJIb B KJIETKE.

Crpoenne m ¢yHknmm kierku. IIpokapuornyeckue M 3yKapuOTUYECKHE KIIETKH.
Bupychl kak HekeTouHas ¢opma )KU3HM M UX 3HaueHue. boprba ¢ BUpyCcHBIMU 3a00J€BaHUSAMU
(CIINA u ap.) HuTornnasma u kineroyHast Memopana. OpraHou bl KJIETKH.

OO0OMeH BelecTB U NpeBpallleHue JHEPIruu B KJIeTke. [[nacTuuecknii M SHepreTHIecKuil
obmen. Ctpoenne u pyHkiuu xpomocoMm. JJHK — HocuTens HacnencTBeHHOW WHGPOpPMAIIHH.
Permmukamus JIHK. I'en. ['enetndeckuii koa. buocunTes Oenka.

KusHeHHbIH MK KjaeTkH. KieTku u ux pasHoobpasne B MHOTOKJIETOYHOM OpTraHu3Me.



Jughdepenyuposra knemox. Knerounasi Teopusi CTpOSHHSI OPraHU3MOB.

MuTto3. [{uTokuHE3.

Jemoncmpayuu

Crpoenue u crpykrypa Oenka. Ctpoenue moisekyn JHK u PHK. Pemnukamus JHK.
Cxembl 3HEpreTHYecKOoro oOMeHa u onocuaresa 6enka. CTpoeHUe KIETOK TPOKAPUOT U DYKAPHOT,
CTpOEHHE U MHOT000pa3ue KJIETOK pacTeHUi U )KuBOTHBIX. CTpoenue Bupyca. Pororpaduu cxem
cTpoeHus xpomocoM. Cxema cTpoeHus reHa. MuTos.

Ilpakmuueckue 3anamusn

Habmtonenue KIeTOK pacTeHUH W IKUBOTHBIX IO, MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax, ux OonucaHue.

[TpuroToBneHne 1 ONMMUCAHUE MUKPOIIPENAPATOB KIETOK PACTCHU.

CpaBHEHHE CTPOEHHUS KJIETOK PACTEHUM U dKUBOTHBIX 10 TOTOBBIM MUKPOIIPENapaTaM.

2. OPTAHU3M. PASMHOXEHUWE U UTHANBUIY AJIbHOE PA3BUTUE

OPI'’AHM3MOB
Pa3muo:kenue oprannzmoB. Opranusm — eauHoe 1enoe. MHoroodpasue opranu3MoB.
Pa3smHOXkeHnMe — BakHellee CBOMCTBO JKHUBBIX opranu3MoB. IlomoBoe u OGecmosoe

pa3MHokeHue. Meiio3. Ob6pazoBaHue MOJIOBBIX KJIETOK M OIIOOTBOPEHUE.

NuauBuayanbHoe pa3BUTHE OPraHu3Ma. DMOPHOHANIbHBIN Tall OHTOTeHe3a. OCHOBHBIE
CTaIuy SMOPUOHANILHOTO pa3BUTUs. Opeanozenes. [locmambpuonanvHoe passumue.

Cx0/ACTBO 3apOJIbIIICH MPEACTABUTEIICH Pa3HbIX TPYIIN MO3BOHOUYHBIX KaK CBUICTEIHCTBO
WX BOJIIOIIMOHHOTO poicTBa. [[pUUMHBI HAPYIICHHUI B pa3BUTUH OPTaHU3MOB.

NuauBuayanbHoe pa3BuTHEe 4esoBeka. PenpoayktuBHoe 310poBbe. [locnencreus
BIIMSIHUS AJIKOTOJII, HUKOTHMHA, HAPKOTUYECKUX BEUIECTB, 3arps3HEHUsI CpPelbl Ha pa3BUTHE
YeJloBeKa.

Hemoncmpayuu

Mmuoroo6pasue opranu3smoB. OOMEH BEIIECTB M MPEBpAICHHE JHEPIHMH B KIIETKE.
®otocunre3. Jlenenue kietku. Muto3. becnonoe pasmHoxkeHue opranu3zMoB. OOpa3zoBaHUe
MOJIOBBIX KJIETOK. Metio3. OmiogoTBOpeHne y pacteHuid. UuanBuIyanbHOe pa3BUTHE OpraHUu3Ma.
Tumbl TOCTSMOPHUOHAIBHOTO PAa3BUTHS KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrigBneHnre u onucaHMe MNPU3HAKOB CXOJACTBA 3apoOAbllIel YeIOBEKa M JPYrux
MO3BOHOYHBIX KaK JI0Ka3aTEIbCTBO X SBOIIOLUOHHOTO POJCTBA.

3. OCHOBBI 'EHETHUKHU 1 CEJIEKLI1N

OcCHOBBI y4YeHHMSI O HACJEACTBEHHOCTH W HM3MEHYMBOCTH. ['eHEeTMKa — Hayka o
3aKOHOMEPHOCTSAX HACJIEJACTBEHHOCTM M WM3MEHYMBOCTH opraHu3moB. [. Menaenp —
OCHOBOIIOJIO’)KHUK T€HETUKH. | eHeThYecKasi TEpPMUHOJIOTHS U CHMBOJIUKA.

3aKoHBl T'€HETUKH, ycTaHOBJIeHHble I. Menaenem. MoHorubpuaHoe M AUTHOPUIHOE
CKpelrBaHue XPOMOCOMHAas TEOpUs HACIEICTBEHHOCTU. B3zaumooeticmeue 2enos. 1'eHeTHKa
nona. Cyeniennoe ¢ nonom Hacieoosanue. 3HaAY€HUE TEHETUKU JUIS CEJIEKIUU M MEIUIIMHBI.
Hacnencrennsie 00Ne3HN YeNOBEKa, MX MPUYUHBI U TIPODUITAKTHKA.

3akoHOMepHOCTH  M3MeHYHMBOCTH. HacnmenctBeHHas, WM Te€HOTUIMYECKas,
U3MEHUYUBOCTh. MoaudukanuonHas, WIA HEHACIeICTBEHHAs, HW3MEHUYUBOCTh. | eHeTuka
YEJI0BEeKa.

I'enetnka m MemuuuHa. MarepuaabHbIE OCHOBBI HACJIEICTBEHHOCTH M HW3MEHYHBOCTH.
I'eneTrka m 3BONMOIMOHHASA TeOpHUs. | eHeTHKA MOy JISLIHIA.



OcCHOBBI CeJIeKIMH PaCTeHUil, KUBOTHBIX M MHKPOOPraHU3MoOB. ['eHeTMka —
TeopeTUYecKasi OCHOBa ceneKiuu. OJOMAaIlHUBAaHUE JKUBOTHBIX M BBIPALIMBAHUE KYJIbTYPHBIX
pacTeHuii — HauaibHbIe ATanbl cenekuuu. Yuenue H. 1. BaBunoa o neHtpax MHoroo0Opasus u
NPOUCXOXKACHUS KYJIbTYPHBIX pacTeHUid. OCHOBHBIE METOBl CEJCKIUH: THOpHIU3aIus U
UCKYCCTBEHHBIN 0TOOp. OCHOBHBIE JOCTUKEHHSI COBPEMEHHOM CEJEKLNU KYJIbTYPHBIX PACTEHUH,
JIOMAIIHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosorus, ee TOCTUKEHUS U IEPCIEKTUBBI PA3BUTHSL. DmuuecKue acnekmol

HeKomopwix Oocmudicenutl ¢ ouomexnonoeuu. Knonuposanue swcusomuvix (npobremvl
KILOHUPOBAHUSL UETI0OBEKA).

Jemoncmpayuu

Mounorubpuanoe u auruOpuaHoe ckpemmBanue. Ilepekpect xpomocom. CrieruieHHOE
HacnenoBanue. Myranuu. LleHTpsl MHOTOOOpa3us W MPOMCXOXKACHUS KYJIbTYPHBIX PACTCHUN U
JIOMAIIHUX JKUBOTHBIX. [mOpumusamus. MckycctBenHsld ot6op. HacnencrBennsie 0one3Hu
yesnoBeka. BiausHue ankoronusma, HAPKOMAaHUM, KypEeHHUs Ha HACIEICTBEHHOCTb.

Ilpakmuueckue 3anamusn

CocraBiieHre IPOCTEHIINX CXEM MOHOTUOPUTHOTO U JUTUOPUIHOTO CKPEITUBAHUS.

Pemienue reneTnyeckux 3anay.

AHanu3 GEeHOTUITNICCKON N3MCHUNBOCTH.

BolsiBneHre MyTareHOB B OKpYJKaloLIE cpele M KOCBEHHas OLIEHKa BO3MOXKHOIO HX
BJIMSIHUS HA OPTaHU3M.

4. TIPOUCXOXIEHUE U PA3BUTUE XXNU3HU HA 3EMJIE.

SBOJIIOIIMOHHOE YYEHUME

IIpoucxoxknaeHne M HavajdbHble JITANbI PA3BUTHUA KU3HH Ha 3emJe. ['unoressl
MIPOUCXOXKICHUS KU3HU. 3yueHrne OCHOBHBIX 3aKOHOMEPHOCTEW BO3HMKHOBEHHUS, PA3BUTUS U
CyILIECTBOBAHUS KU3HU Ha 3emiie. Y CJI0)KHEHHE KUBBIX OPIraHU3MOB B IIPOIIECCE 3BOJIIOLINU.

MHuoroo6pasue >KuBOro Mupa Ha 3eMie U COBPEMEHHAas €ro OpraHu3alus.

Hcropusi pa3BuTHs 3BOTIONMOHHBIX Hael. 3HaueHue padot K. Jlunnes, XK. b. Jlamapka
B Pa3BUTHH DBOJIIOIIMOHHBIX HJIeH B OMOJIOTUHU. DBOMOIIMOHHOE yueHue Y. J[apBuHa.

EcrectBennbiii 0T60p. POonb 9BOMIONMOHHOTO Y4YeHHUSI B (DOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpA.

Muxkpo3Boaonus 1 MakpodBoawonns. Konuenuus suna, ero kpurepu. [omymsims —
CTPYKTypHas €IMHHUIA BUJA U 3BOIIOLMH. J[BIKyIIne cuibl 3Boatonuu. CHHTETHYECKAs! TEOPHUS
3BOJIOIMH. Mukpo3Bomonus. CoBpeMeHHbIE IPECTaBICHUs 0 BU000pa30BaHUuU

(C. C. YerBepukos, U. . HImaneraysen). Makpospomonus. JlokazaTenbCTBa SBOIIOLUH.

Coxpanenue OuonocU4ECK020 MHO2000pA3Usl KAK OCHOBA YyCmMoudusocmu ouocgepvl u
npoepeccusnozo ee paseumus. llpuunHbl BeIMHpaHUS BHAOB. OCHOBHBIE HalpaBlIEHUS
ABOJTFOIIMOHHOTO TIporpecca. bromornueckuii mporpecc u OMOJIOTUUECKUM perpecc.

Hemoncmpayuu

Kpurepun Buma. CTpykTypa MOMyNsUud. AJaNTHBHBIE OCOOEHHOCTH OPTaHU3MOB, MX
OTHOCHUTEJIBHBIN XapakTep. DBOIIOIUOHHOE JPEBO PACTUTEIBHOTO MUpA. DBOIIOLMOHHOE IPEBO
KUBOTHOTO Mupa. [IpencraButeny peikux U MCUE3AOIINX BUI0B PACTEHUHN U )KUBOTHBIX.

IlIpakmuueckue 3anamusn

Omnucanue ocobei 0AHOTO BUAA IO MOP(OJIOTHUECKOMY KPUTEPHIO.

[IpucnocoOnenrie OpraHU3MOB K pa3HbIM cpenaM oOuTaHMsl (BOJHOM, Ha3eMHO-
BO3JIYIITHOM, TIOYBEHHOM).

AHanu3 1 OLEeHKa PA3INYHBIX TUIIOTE3 MPOUCXOKICHUS JKU3HHU.



5. IPOUCXOXJEHUE YEJIOBEKA

AHTponorene3. OBoiouus npumatoB. COBpEeMEHHBIE THIOTE3bl O IMNPOUCXOKIACHUU
yenoBeKka. JlokasaTenbcTBa pPOJCTBA YEJIOBEKAa C MIIEKONMTAIOIIMMU JKUBOTHBIMHU. OTallbl
IBOJIIOLIMU YEJIOBEKA.

YesroBeueckne pacbl. PoicTBO 1 €IMHCTBO IPOMCXOXKIEHUS UenoBeueckux pac. Kpuruka
pacuszma.

Hemoncmpayuu

UYepThl CXOJCTBA W pa3iMuvs YEJIOBEKAa U >KUBOTHBIX. UepThl CXOACTBAa uelOBEKa U
npumatoB. [Ipoucxoxenue yeaopeka. UenoBeueckue pachl.

Ilpakmuueckoe 3anamue

AHanu3 ¥ OLEHKA pa3IMYHbIX TUIIOTE3 O IPOUCXOKIEHUHU YETIOBEKA.

6. OCHOBbI 5KOJIOI'MH

DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHUSX OPraHM3MOB MEXIY COOOM M OKpY’KarolIeH
cpenoif. Jkonoruueckue GakTopbl, UX 3HAYCHUE B dKU3HU OPraHU3MOB. DKOJIOTUYECKUE CUCTEMBI.
BunoBas u mpocTpaHCTBEHHAsi CTPYKTypa skocucteM. [lumieBsie cBA3U, KPYTOBOPOT BEIIECTB U
MpeBpalleHre SHEPTUU B HJKocucTeMax. MeXBUAOBBIE B3aUMOOTHOIICHHS B JKOCHUCTEME:
KOHKYPEHLIUS, CHUMOHMO3, XHUIIHHUYECTBO, Mapa3uTu3M. [lpuyunel ycmouyueocmu u CcMeHbvl
akocucmem. Cykyeccuu. VICKyCcCTBEHHBIE COOOIIECTBA — arpOIKOCUCTEMBI U YPOOIKOCHUCTEMBI.

buocdepa — rnobansHas skocuctema. Yuenue B. 1. Bepnaackoro o 6uocdepe. Ponb
KHUBBIX OPraHu3MoB B Onocdepe. buomacca. KpyroBopot BakHEHIIINX OMOTEHHBIX JIEMEHTOB (Ha
npuMepe yriiepoaa, a3ora u ap.) B Ouocdepe.

buocdepa u genosek. U3menenust B 6uoctepe. [locneacTBust qesTeIbHOCTH YEIOBEKa B
OKpYyXaroreii cpene. BozneiicTBue nmpon3BoACTBEHHON AE€ATEILHOCTH Ha OKPY>KAIOIILYIO CPEy B
obnactu cBoelt Oynymieit npodeccuu. I nobanrvHvle IK0OI02UYeCKUe NPOOIEeMbL U NYMU UX PEULeHUs.

DKOJIOTHSl KaK TEOPETHUYECKas OCHOBA PAllMOHAIBLHOTO MPUPOJIOTOIH30BAHUS U OXPaHbI
npupoasl. Hoocdepa. IIpaBuna nosenaeHus noieil B OKpyKaroliei IpupoIHOM cpere.

bepexxnoe oTHomieHHe K OMONIOrMYECKUM OOBEKTaM (PACTEHUSM U KUBOTHBIM M HX
coo0111ecTBaM) M UX OXpaHa.

JdemMoHcTpauuu

DKojoruyeckre (GakTopbl M HMX BIUSHUE HA OPraHu3Mbl. MEeXBUIOBBIE OTHOILEHUS:
KOHKYpEHIIUS, CUMOHMO03, XUIIHUYECTBO, MapasuTU3M. SIpyCHOCTh pacTUTENLHOTO COOOIIECTBA.
[Tumessle 1enu M ceTd B OHOLEHO3e. DKoJorMueckue nupaMmuibl. CxemMa 3KOCHUCTEMBI.
KpyroBoport BeliecTB U npeBpallieHne 3Hepruu B akocucreme. buocgepa. Kpyrosopor yriepoaa
(a3ota u 11p.) B 6uochepe. Cxema arposkocucteMbl. Oco00 oXpaHsieMble IPUPOIHbIE TEPPUTOPUN
Poccun.

Ilpakmuueckue 3anamusn

OnucaHue aHTPOIIOT€HHBIX U3MEHEHHUI B €CTECTBEHHBIX IPUPOIHBIX JaHAIapTax cBOei
MECTHOCTH.

CpaBHUTENBHOE OMTUCAHKE OJTHOM M3 €CTECTBEHHBIX MPUPOAHBIX CUCTEM (HAIpUMeEp, jJeca)
U KaKOW-HUOY/Ib arpO’KOCUCTEMBI (HapuMep, MIIEHUYHOTO TOJI).

Cocmaenenue cxem nepedauu 6ewjecme u dHepeuu NO Yenam NUMAaHusi 6 NpupoOHOll
aKocucmeme u 8 acpoyeHose.

Onucanve M NPAKTHUUECKOE CO3/JaHHE MCKYCCTBEHHOM SKOCHCTEMBI (TPECHOBOJHBIM
akBapuyM). Perienne sKoiornyeckux 3aaay.

7. BUOHUKA



buonnka kak oJlHO U3 HanpaBIeHUN OMOJIOTUN U KHOEepHEeTHKH. PaccMoTpenre GMOHUKOM
0coO0eHHOCTEN MOPHOPU3NOIOTUYECKON OPraHn3alliy KUBBIX OPTAaHU3MOB U UX MCTIOJIH30BAHUS
JUISL CO3JAaHMsI COBEPUICHHBIX TEXHMYECKUX CUCTEM U YCTPONCTB MO AHAJOTUU C >KUBBIMU
cucreMamu. [Ipunyunsvl u npumepsvl UCNONb308AHUS 6 XO3AUCMBEHHOU OessmelbHOCmU Nio0ell
MOPPODYHKYUOHANLHBIX Yepm OP2AHUZAYUU PACTEHUL U HCUBOTHDIX.

JdemoHcTpauuu

Mopnenn ckilaguaTtoil CTPYKTYpbl, HCIOJNb3yeMOH B CTPOUTENLCTBE. [pyOuareie
CTPYKTYpbl B JKMBOW WIpPHUpOJIE U TEXHUKE. ADPOAMHAMHUYECKHE U TUIPOIMHAMHYECKUE
YCTPOMCTBA B )KUBOW MPUPOJE U TEXHUKE. DKCKYPCHUH.

Mnuoeoobpaszue 6uoos. Cezonnvie (6ecennue, O0CeHHUE) UBMEHEHUs & Npupooe.
Mmnozoobpazue copmog KyibmypHuIX pacmeHuti U nopoo OOMAWHUX HCUBOMHBIX, MeMOObl UX
evlgedenust (CeneKyuoHHas Cmanyus, NAeMEeHHAs GepMa, CelbCKOXO3AUCMBEHHAS 6bICMABKA).
Ecmecmeennvie u uckyccmeennvle sxocucmemvl 8020 pationa.

ITpumepnvie memot pegpepamos (00K1a006), UHOUBUOYAILHBIX HPOEKM 08

* Knerounast Teopusi ctpoeHust opranu3MoB. McTopust 1 COBpeMEHHOE COCTOSIHUE.

» Hacnencrennas undopmaius u nepefaya ee U3 MoKOJICHUS B IOKOJICHUE.

* JIpamatuyeckue CTpaHUIbI B UCTOPUU PA3BUTHSI TEHETHKHU.

* Ycnexu COBpEMEHHON T'€HETUKY B MEAUIIMHE U 3[JpaBOOXPAHEHUH.

* lcropus pa3BuTHs 3BOMIOLMOHHBIX uaen 1o Y./lapsuHa.

* «Cucrema npupoasl» K. JIunHes u ee 3HaueHue 17151 pa3BUTHs OMOJIOTHH.

» CoBpeMEeHHbIE IPEJICTABICHUS 0 MEXaHU3MAaX U 3aKOHOMEPHOCTSIX 3BOJIIOLIMH.

» CoBpeMeHHBIE TMPEICTaBICHHUS O 3apOXKICHUM >KU3HU. PaccMoTpeHHe M OIleHKa
Pa3IMYHBIX THIIOTE3 IPOUCXOXKICHUS

» CoBpeMeHHBIN 3Tal pa3BUTHUS yeroBeuecTBa. Yenoseueckue packl. OMacHOCTh pacu3Ma.

* BozneiicTBue uenoBeka Ha MPUPOAY Ha PA3IMYHBIX dTamax Pa3BUTHS YEIOBEYECKOTO
oO1ecTBa.

* BiinsiHue okpyaromiei cpelibl U ee 3arps3HeHHs] Ha pa3BUTHE OPTaHNU3MOB.

* BuusHue KypeHus, ynoTpeOJeHHS aJKOroisi M HAPKOTHKOB PpOAMUTEISIMH Ha
AMOpPHOHANILHOE Pa3BUTHE PEOCHKA.

* BuramuHbl, (hepMEHTB, TOPMOHBI M WX POJb B oOpranm3Me. HapymieHus mpu wux
HE/I0CTaTKe U U30BITKE.

* [Ipu4nHbBI ¥ TPaHULIBI YCTOWYUBOCTU OMOC(hEphl K BO3IEHCTBUIO ACSITENFHOCTH JTIOACH.

* broneHo3pl (3KOCUCTEMBI) PAa3HOTO YPOBHS M MX CONOJYMHEHHOCTh B IJI0OANBHOM
sKocHucTeMe — Ouochepe.

* BunoBoe u sxonornueckoe pazHooOpasue OMOIIEHO3a KaK OCHOBA €T0 YCTOMYMBOCTH.

* IloBplIeHME MPOAYKTUBHOCTH (OTOCHMHTE3a B HCKYCCTBEHHBIX HKOJIOTHMYECKUX
CUCTEMaX.

* PaznuuHble HKOJIOTMYECKUE MUPAMMJIbI U COOTHOLIEHHS] OPraHU3MOB Ha KaXJ0H HX
CTYIICHH.

* [Tyt moBbIIeHNsT OHOTOTHYECKON MPOAYKTUBHOCTH B HCKYCCTBEHHBIX IKOCHCTEMAX.

* Ponp mpaBUTENBCTBEHHBIX U OOIIECTBEHHBIX HKOJIOTMUYECKUX OpraHM3aluii B
COBPEMEHHBIX Pa3BUTHIX CTpaHaX.

* PanimonansHOE MCTIOIB30BaHKE U OXPaHa HEe BO30OHOBIISIEMBIX PUPOIHBIX PECYPCOB (Ha
KOHKPETHBIX IPUMEPAX).

* OmnacHocTh I0OANBHBIX HapylleHuid B Ouochepe. O30HOBBIE «ABIPH», KUCIOTHBIE
JOKIM, CMOTH U UX MIPEIOTBpaLeHHE.



* DKOJIOTUYECKUE KpU3HMCHI U H3Kojornyeckue karactpodsl. [IpemoTBpamienue wux

BO3HUKHOBEHUS.
PA3JIEJI 3 Dxkosorust
Beenenue
OOBEKT M3Y4YCeHHs SKOJIOTHH — B3aMMOJICHCTBHE KUBBIX CUCTeM. Mcmopusi passumus

IKOJ102UU. Mel’l’ZOde, ucnojvzyemvle 6 IKOJI02UHEeCKUX uCCJZB@O@CIHu}DCl. Pons »komorum B

(GOpMHPOBaHUN COBPEMEHHOW KapTUHBI MUPA M B IPAKTUYCCKOHN IEATEILHOCTH JIIOJICH.
3HaYeHWE OSKOJIOTMH B OCBOGHUHM TMpodeccHid ¥  CHEIHAJIbHOCTEH CpEIHEro
poeCCHOHAIBHOTO 00pa30BaHUs.

1. Dxonorus Kak Hay4Has JUCLUILIMHA

Oo6mas 3xonorus. Cpena oburanus u (akrtopsl cpemnpl. OOmMHE 3aKOHOMEPHOCTH
neicTBus GakTOpoB cpesl Ha opranusMm. [lomymsus. Dkocucrema. buocdepa.

ConuanbHas HJkojorus. Ilpenver wusydeHus comuanbHOM d3konoruu. Cpena,
OKpY’Karollasi 4elioBeKa, ee crenuduka U CcOoCTosHHE. [Jemocpagus u npobremvl 3K0a02UlU.
Ipupoonwie pecypcul, ucnonvzyemoie uenosekom. [IoHATHE «3arpsi3HEHUE CPEIBD».

Mpukaagnas 3K0JOrus. DKOJIOTHYECKUE TPOOJIEMbI: PETHOHATIbHBIE M TIIOOAIBHBIC.
[TpuyrHBI BO3HUKHOBEHHUS TJIOOAJBHBIX SKOJIOTMYECKHX MPOOJieM. Bo3modicHble cnocobwl
peuwieHus 2100aNIbHBIX IKOIOSULECKUX NPOOIEM.

Jemoncmpayuu

Dkonoruveckue (pakTopsl U UX BIUSHUEC HA OPraHU3MEI.

Me:XBHIOBBIC OTHOIICHUS: KOHKYPEHITUS, CAMONO03, XUIITHHYECTBO, TaPa3uTH3M.

Ilpakmuueckoe 3ansamue

Onucanue aHTPONOTCHHBIX W3MEHCHHMH B ECTCCTBEHHBIX MPHPOJHBIX JaHAmadTax
MECTHOCTH, OKPYKAFOIIEH 00y4aroerocs.

2. Cpena oOMTaHUs YEIOBEKa M SKOJIOTHYECKass O€30MaCHOCTb

Cpena oOuTanusi 4eiaoBeka. Okpykarolias uYeIOBEKa cCpela U €€ KOMIIOHCHTHI.
EcrecTBeHHast M HCKYCCTBEHHAs cpe/ibl oOuTaHus yenoBeka. ConmanbHas cpena.

OcnosHule sKo0n02UdecKue mpebo8aHus K KOMIOHEHMam OKpylcaioujeli 4eio8ekd cpeobl.
Konmpons nao xauecmeom 6o30yxa, 600bl, NPOOYKMOE NUMAHUSL.

Iopoackass cpena. Toponckas kBapTupa W TpeOOBaHUST K €€ DKOJOTHUECKOW
oe3onmacHoctu. Illym w BHOpaimusi B TOPOJACKUX YCIOBUSX. BiusHMe myma W BHOpanuu Ha
3/10pOBbE FOPOACKOI0 YeIOBEKa.

DKOJIOTHYECKHE BOMPOCHI CTPOUTENBCTBA B TOPOJE. DKOJOTHYECKHE TpPeOOBaHUA K
OpraHHU3aIi CTPOUTENBCTBA B TOpojJe. MaTepuanbl, UCHIOIb3yEMbIe B CTPOUTEIHCTBE JKHUITBIX
JIOMOB M HEXWIBIX IMOMeIIeHn. VX 3kojorudeckas 0e30macHOCTh. KOHTPOIh HaJ KauyecTBOM
CTPOWTENBCTBA.

Hopoeu u Oopodxxcnoe cmpoumenbcmeo 6 2opode. IKorozuueckue mpedOOBaHUs K
00pOJICHOMY —cmpoumenvscmgy 6 2opode. Mamepuanvi, ucnoabzyemvie npu  OOPOICHOM
cmpoumenvcmee 6 2opode. Hx osxonoeuueckas 0Oezonacnocms. Kouwmponv — kauecmea
cmpoumenbcmea 00poea.

Oxonocuueckue npobaemvl NPOMBIULIEHHBIX U ObIMOBLIX 0MX0008 & 20pode. Teepovie
Ovimosbie 0omxo0bl u cnocodovl ux ymuauzayuu. CoepemenHvie Ccnocobvl nepepabomKu
NPOMBILULEHHBIX U ObIINOBLIX OMX0O08.

Ceanckasn cpena. OcoOEHHOCTH Cpellbl OOWMTAaHUS YEJIOBEKAa B YCJIOBHUSAX CEIIbCKOM
MecTHOCTH. CenbCKoe XO3SIMCTBO W €ro DJKOJIOTHYECKHuEe mpoonemsl. [lymu peuwenus
9KOJI02UYECKUX NPOOIEM CeNbCKO20 X03AUCMEA.



Hemoncmpayus Cxema arpo3KOCUCTEMBI.

Ilpakxmuueckoe 3anamue

Onucanve XKUIHIIA YeJI0BEKa KaK UCKYCCTBEHHON IKOCHCTEMBI.

3. Konnenius ycToiMYUBOrO pa3BUTHS

Bo3HukHOBeHHEe KOHIENUHH YCTOWYMBOrO pa3BUTHA. [70OanvHbie dKON02UYECKUE
npobaemsl U cnocodwvl ux peuieHus. BO3HHKHOBEHUE YKOJIOTUYECKUX MOHATHH «yCTONYUBOCTY U
«YCTOMUYMBOE pa3BUTHUE ». Dgontoyus 63218008 HA ycmouuusoe paszsumue. llepexoo k moodenu
«Yemouuueocmo u pazeumuey.

«YcroitunBocTh M pa3BuTue». CrocoObl pelieHus: SKOJIOITHYECKUX MpoodIeM B paMKax
KOHLICTIIIMH «YCTOMYUBOCTb U PA3BUTUEY». IKOHOMUYECKUU, COYUANbHBIU, KYJIbMYPHbIL U
9KOI02UYECKUL CNOCOOBL YCMOUYUBOCTU, UX 83AUMOOeCMEUe U 83aUMOBIUAHUEe. DKOJIOTHYECKUE
CJIeJ] ¥ MH/IEKC YeJIOBEYECKOTO Pa3BUTHSI.

Jemoncmpayuu

Hcnonb30BaHue pecypcoB U pa3BUTHE YEJIOBEUECKOTO MOTEHIIMANIA.

Nunexc «oKuBOil MIaHETh». DKOIOTUYECKUH Cle/.

Ilpakmuueckoe 3anamue

Pemenue skonoruueckux 3ajad Ha YCTOMYUBOCTD U Pa3BUTHE.

4. OxpaHa npuUpo/ibl

IIpuponooxpannasi AeATeNbHOCTb. Mcmopus oxpanvl npupoosi 6 Poccuu. Turbl
OpraHu3alfii, CIOCOOCTBYIOIIMX OXpaHE HPUPOABL. 3an08eOHUKU, 3aKA3HUKU, HAYUOHALbHbIE
napku, namamuuxu  npupoovl. (Ocob0 oXpaHseMble MPUPOJHBIE TEPPUTOPUU M  HX
3aKOHOJAATEIbHBIN CTATyC. DKOJIOTUYECKUE KPU3HUCHI U SKOJIOTHYECKHE CUTYAluU. DKo102UYecKue
npobnemvl Poccuu.

IIpupoanbie pecypcsli W uXx oxpaHa. [IpuponHo-teppuropuaibHbleé aACHEKTHI
9KoJIorHuecKux npodnem. CoyuanbHo-3KOHOMUYECKUE ACNeKMbl IKOIOSULECKUX NPOOIIeM.

[Ipupoansie pecypchl U ciocoObl X oxpanbl. Oxpara 600ubix pecypcod 6 Poccuu. Oxpana
nouseHHvlx pecypcos 8 Poccuu. OxpaHa JiecHBIX pecypcoB B Poccun. BoamMokHOCTH yIipaBiieHHS
IKOJOTUIECKUMH CHCTEMaMU (Ha MPUMEPE JIECHBIX OMOTEOLIEHO30B U BOOHLIX OUOYEHO308).

Hemoncmpayuu

SIpycHOCTB pacTUTENBHOTO cooOIecTBa. [TumeBbie enu u ceTu B OMOLEeHo3e.

KpyroBopoT BemecTB W mpeBpalieHue Hepruu B dkocucteme. Ocobo oxpaHsiembie
npupoHbIe TeppuTopuu Poccuu.

Ilpakmuueckoe 3anamue

CpaBHUTENBHOE OMUCAaHNE €CTECTBEHHBIX MPUPOJHBIX CUCTEM U arpOdKOCUCTEMBI.

IKcKypcus

Ecmecmesennvie u uckyccmeennvie skocucmemsl pationd, OKpY#Caouje2o 00y4aroue2ocs.
Ilpumepnvie memul pepepamos (00K1a008), UHOUBUOYATbHBIX NPOEKHI06

. Bo3moxHOCTH  ympaBieHHWsS BOJHBIMH pecypcaMH B paMKaX KOHIICIITUH

YCTOWYHBOTO Pa3BUTHSI.

. Bo3moxHOCTH  ynpaBieHHs JIECHBIMH pECypcaMH B paMKax KOHUEMIMH
YCTOHYMBOTO Pa3BUTHS.

. Bo3moxHOCTH ynpaBieHUs NOYBEHHBIMM pECypcaMd B paMKax KOHUEMIUU
YCTOMYHBOTO Pa3BUTHS.

. Bozo6HoBnsieMble 1 HEBO3OOHOBIISIEMBIE PECYPCHI: CTIOCOOBI pPelIeHUs: MPOOIEMBI
UCUEPIIAEMOCTH.

. 3eMenbpHBIN (GOHA U €ro AMHAMUKA M0/ BIMSHUEM aHTPOIIOT€HHBIX (PAKTOPOB.



npobiiemMy.

HcTopus 1 pa3BUTHE KOHUENIUN YCTOWYUBOTO PA3BUTHS.
Okpyxarolasi 4yeiaoBeKa cpefia U €€ KOMIIOHEHTHI: Pa3IuyHble B3IJISAbI HA OAHY

OCHOBHBIE 3KOJIOTHYECKUE IPUOPUTETHI COBPEMEHHOT'O MHPA.
Oco60 HeOmaronpusaTHbIE B 3KOJIOIMYECKOM OTHOLICHHWH TeppuTopuu Poccuu:

BO3MOJKHEIE CITOCOOBI pemicHnA HpO6JI€M.

Oco60 oxpaHsieMble IPUPOIHbIE TEPPUTOPUH U UX 3HAYEHUE B OXPaHE IPUPOIBI.
[Tomynsus Kak HKOJIOTHYECKas €IUHULA.

[Tpr4yrHbBI BO3HUKHOBEHHUS HKOJIOTHUECKUX IIPOOIIEM B TOPOJE.

[Tpr4yrHBI BO3HUKHOBEHHUS YKOJIOTHUECKUX MPOOIIEM B CETbCKOM MECTHOCTH.
[TpoGiieMbl BOJHBIX peCypcoB M cIIOCOOBI UX penieHus (Ha npumepe Poccun).
[TpoGieMbl MOYBEHHOMN 3PO3UH U cIIOcOOBI ee pemeHus B Poccun.

[TpoGsieMbl yCTOWUYMBOCTH JIECHBIX 3KOcUcTeM B Poccun.

Cucrema KOHTPOJISL 3KOJIOTMYECKOH Oe3omacHocThIO B Poccun.

CoBpeMeHHbIe TpeOOBaHUS K HKOJIOTUYECKOM 0€3011aCHOCTH MPOYKTOB IUTAHUS.
Cpena oOUTaHUS U CPEbl )KU3HU: CXO/ICTBO U Pa3INyusl.

CTpyKTypa 3KOJIOTrM4ECKON CUCTEMBI.

CTpyKTypa 3KOHOMHMKHU B paMKaxX KOHIENIMH YCTOMYMBOTO Pa3BUTHUS.

TBepapie OBITOBBIC OTXO/ABI U CIIOCOOBI PELICHUS TPOOIEMBI HX YTHIIN3AIUH.
DHepreTUYecKre pecypcsl U MpodieMa uxX HCYepHaeMOCTH.



TEMATHYECKOE INTAHUPOBAHHE

[Ipu peamuzanuu cojepkaHusi  00LE00pa30BaTEIBHON

yueOHOi

AU CLUITIINHBI

«bruoxumus» (06a30BBIA YpOBEHb) MaKCHMajbHas Harpy3ka 225 4acoB, M3 HHX ayJauTOpHas
(oOs3arenbHas) Harpy3ka o0yyaromuxcs — 150 yacoB, 1ab0paTOpHBIX U MPAKTUYECKUX 3aHATHN

66 yacoB, BHEAyIMTOPHAS CAaMOCTOsTEIbHAs paboTa CTYACHTOB /5 YacoB.
TemaTnueckuii miian

Buj yuebHoit paboTh

| KonnuectBo yacos

pa3znena XumMus

Aymutopnsie 3ausaTus. Comepxanue 00ydeHUs

Beenenue. 1
1.00111as 1 HeOpraHU4ecKas XUMHUSL. 45
1.1.0OcHOBHBIC TTOHATHS W 3aKOHBI XUMHH 5
1.2.Ilepunomndecknii 3akoH U Ileprogudeckast cuCTeMa XUMHYSCKHIX DJIEMEHTOB 6
J.N. MeHnieneeBa U CTpPOCHHE aToMa.
1.3.Ctpoenue BeliecTna. 8
1.4. Boga. PacTBopbl. DICKTpOIUTHYECKAS TUCCOITUAIIHS 6
1.5. Knaccuduxarms HEOpraHMIeCKUX COSTMHEHUH U NX CBOWCTBA 8
1.6. XuMudecKkre peaKkItuu 6
1.7.MeTaJisl 1 HEMETaJUTbI 12
2.0pranuyeckas XuMus 32
2.1. OCHOBHBIE MOHATHUS OPraHUYECKOU XUMUU U TEOPUS CTPOEHUSI OPraHUYECKUX 5
COETMHEHUN
2.2. YTneBogopoibl M UX MPUPOJIHBIE HCTOUYHUKH 9
2.3. Kucnopoacoaepskamniue OpraHiuecKie COSIMHEHMS 9
2.4.A30Tcoaepxalire opranndeckue coenunenus. [lonumepnl 9
Hroro 84
pa3nea buosiorusi
Baenenne 1
YueHue o KIEeTKe 5
Opranmn3m. PasMHOXeHNE U HHIUBUAYAIBHOE PA3BUTHE OPTaHU3MOB. 4
OCHOBBI T€HETHKH W CENEKIINH 8
[TponcxoxieHue u pa3BUTHE KU3HU Ha 3emiie. DBOJIOIMOHHOE YUSHHUE 8
ITpOUCXOK/ICHUE YEIIOBEKA. 2
OCHOBBI 9KOJIOTHH. 4
buonwnka. 2
Hroro 36
pazaen IKoJI0orus
Baenenne 2
OKOJIOTHSI KaK HAayYyHas JUCIMILIAHA 6
Cpena oOuTaHMsI YeIIOBEKa M AKOJIOTHYECKasi 0€301acCHOCTb 12
Konnenmwmst ycTOR4MBOrO pa3BUTHS 8
OxpaHa npupoJIbl 8
Hroro 36
Bcero 156
BHeaynnTopHas camocTosiTeJIbHAsi padoTa
[ToaroroBka BBICTYIUJICHHH 110 33JaHHBIM TeMaM, J0KJIaJ0B, pedepaTos, 78
3cce, MHAUBUAYATHHOTO MTPOEKTa C UCTIOIh30BaHUEM HH(OPMAIIHOHHBIX
TEXHOJIOTUH U Ap.
IIpomexyTounast arrecranus B popme ougppepenyuposan
HbLI 3auem

Bcero 234




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

CTYAEHTOB PA3JAEJIA XUMUA

Conep:xanue
o0y4eHust

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX AeicTBHUIl)

Baxueiinue
XUMHUYECKHUE
[OHSTUSA

YMeHue naBaTh ONpENCIICHWE M ONEpPUpPOBaTh CICAYIOUIMMH XUMHUYECKUMU
MOHATHUSIMU: BEILIECTBO, XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE
aTOMHasi U MOJIEKYJISIpHAs MacChl, MOH, AJUIOTPOIUSA, WU30TOIbI, XUMHUYECKAs
CBSI3b, AJIEKTPOOTPHULATEIBHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIIEHUS, MOJb,
MOJISIpHAs Macca, MOJIPHBIE 00BeM ra3000pa3HbIX BEILIECTB, BEILECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS, PacTBOPBI, 3JIEKTPOJIUT U
HEDJIEKTPOJIUT, JNEKTPOJINTUYECKAsT  AMCCOLUALNS, OKUCIIUTENb WU
BOCCTAHOBMTEIIb, OKHUCJIEHHE U BOCCTAHOBICHME, TEIUIOBOM 3(dekT peakiuw,
CKOPOCTb ~XMMHYECKOM pEakuuu, KaTajlu3, XHMHUYECKOE paBHOBECHE.
YraeponHbli cKeneT, PyHKIMOHAIbHAS TPYIa, H30MEPHsI, TOMOJIOTHS

OcCHOBHEBIE
3aKOHBI
XUMUU

@opMyIMpPOBAHKE 3aKOHOB COXPAHEHHUSI MAaCChl BELIECTB U IIOCTOSIHCTBA COCTaBa
BEILIECTB.

VYcraHOBKa NPUYMHHO-CIIEICTBEHHON CBSI3U MEXIY COAEpKaHUEM

ATUX 3aKOHOB U HAIMlMCAaHUEM XUMUYECKHUX (DOPMYJT U ypaBHEHHIA.

VYcraHOBKa 3BOJIOLMOHHOM CYIIHOCTM MEHJEJIEEBCKOM U COBPEMEHHOMN
dhopMypOBOK nepuouaeckoro 3akona J[.M1.Menpaeneena.

OO6bsacHenne GU3MYECKOTO CMbBICIIAa CHMBOJIMKHU TIEPUOINYECKOM

Ta0yMIBl XuMuIeckux reMenToB [[.11.MeHneneeBa (HoMepoB Jie-

MEHTa, IepHo/ia, TPYIIIbI) U YCTAHOBKA IPUYUHHO-CIIEICTBEHHOM

CBSI3U MEXIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS

CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU BEIIECTB B IEPHOJAX U rpymmax.
XapakTeprucTUKa 3JICMCHTOB MAJIBIX U OOJIBIIHMX IIEPHOJIOB TI0 MX MOJIOKCHHIO B
Ilepuonuueckon cucreme J[.M.MeHeneera

OCHOBHBIE
TEOPUU XUMUHU

VYcraHoBKa 3aBUCMMOCTH CBOMCTB XMMHUUYECKHX BEIIECTB OT CTPOEHHUSI aTOMOB
00pa3yroMMX UX XUMUYECKUX DJIEMEHTOB. XapaKTePUCTUKA BAKHEUIIINX THUIIOB
XUMHYECKUX CBSI3€M 1 OTHOCUTEIBLHOCTH 3TOM TUIIOJIOTHH.

OObscHeHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEUIETOK.

@opMyJIIMPOBKA  OCHOBHBIX  IOJIOKEHUW  TEOPUM  DJIEKTPOJUTHUYECKOU
JUCCOLMAMM W XAapAKTEPUCTHKA B CBETE 3TOW TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX COCTUHEHUN.

@OopMyJIMPOBKA OCHOBHBIX TMOJIOKEHU TEOPUHM XUMHUYECKOTO CTPOEHHUS
OPraHUYECKUX COCIMHEHUN M XapaKTEPUCTHUKA B CBETE J3TOW TEOPHUU CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHI

Baxxneiimme
BEIEeCTBA
Y MaTepUalIbl

XapaKkTepuCTUKa COCTaBa, CTPOEHMSI, CBOMCTB, IMOIYYEHHSI U TPUMeE-

HeHusi BakHedmmx metawioB (IA u II A rpymnm, amromuHus, xenesza, a B
€CTECTBEHHO-HAy4YHOM MPOQHIIe U HEKOTOPbIX d-3JIEMEHTOB)

U UX COCIMHECHUH.

XapakTepHucTHKa cOCTaBa, CTPOEHUS, CBOWCTB, IIOJyUEHHUS U IpUMeE-

HeHus BaxHeimmx Hemeramwios (VIIIL A, VIIA, VIA rpynn, a Takke

azorta u (ocdopa, yriepoaa u KpeMHUs, BOJOPOA) U UX COCTUHEHUH.
XapakTepucTrKa COCTaBa, CTPOCHMS!, CBOMCTB, MOJy4YEHHS U IPUMe-

HEHUS BaXHEMILNX KJIACCOB YIJIEBOJIOPOAOB (AJIKaHOB, IUKJIOAJIKAHOB, AJIKEHOB,
QJIKUHOB, apEHOB) U UX HanOoJiee 3HAYMMbBIX

B HAPOJHOXO3MCTBEHHOM ILIAHE IIPEACTABUTEIICH.

AHanornyHas XapakTepUCTHKA BAKHEWUIINX IPEACTABUTENEN IPYTUMX KIIACCOB
OpPraHUYECKUX COEJMHEHUIH: METaHOoJa M 3TaHOJa,CI0XKHBIX 3(HUpOB, >KUPOB,




MBI, aNbIETHA0B ((hOpMaIbACTUIAOB H aleTajdbAeThia), KETOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTHI, JJII €CTECTBEHHO-HAYYHOTO MPOUIISL
MpEACTaBUTICH JAPYrMX KIJIAcCOB KHUCJIOT), MOHOCaxapuaoB (TJIFOKO3bI),
JrcaxapuioB (caxaposbl), MOJIMCAXapuA0oB (Kpaxmaia U LeJUTI0I03bl), aHUIHHA,
AMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHYECKUX

BOJIOKOH, Kay4yKOB, IIJJaCTMAacc

XUMHUYECKUN
SI3BIK
U CUMBOJIMKa

Hcnonb3oBanue B yueOHON U MPOPECCHOHATBHON AEITeTbHOCTH

XUMHYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3Banue wu3y4yeHHBIX BEIIECTB MO TPUBHAIBHOM WM MEXKIyHAPOIHON
HOMEHKJIaType U OTPAKEHHUE COCTAaBa ITUX COCTUHEHUMN C TOMOIIBI0O XUMUYECKUX
dbopmyn. OtTpakeHHEe XUMHUYECKHUX TMPOIECCOB C IMOMOIIBI0 YypaBHEHUH
XUMHYECKUX PEaKIui

Xumnueckue | OOBsICHEHHE CYIIHOCTH XUMUYECKUX TnpoueccoB. Kiaccuduxamms
peakuuu XUMHUYECKUX PEAKLUI IO pa3IMYHbIM IPU3HAKAM: YACITY U COCTaBY
MIPOJYKTOB U PEareHTOB, TEIUIOBOMY 3¢ (heKTy, HalpaBJeHHI0, (ase,
HaJMYMIO KaTajau3aTropa, W3MEHEHUI0 CTENEHEH OKHUCIEHHS 3JEMEHTOB,
00pa3yroImX BEIIeCTBA.
YcTaHOBKa MPU3HAKOB OOIIET0 M PA3TUYHOTO B TUIIOJIOTHH peakiuii
JUIsI HEOPraHM4ECKOM U OPraHNYECKOW XUMUU.
Knaccudukanus BemecTB W MPOLECCOB C TOYKH 3PEHUS OKUCICHHS-
BoccTaHOBJEHUs. COCTaBICHUE YPABHEHUN peakuil
C TIOMOIIIBIO METO/1a JIEKTPOHHOTO OasiaHca.
OObscHEHHE 3aBUCHMOCTH CKOPOCTHM XHMHYECKOM peakuuu U IOJOKEHHS
XMMHUYECKOTr0 PABHOBECHUS OT Pa3IM4HbIX (DaKTOPOB
XumMuyeckuii | BpIloIHEHWE XHMHYECKOrO JKCIEPUMEHTa B IIOJIHOM COOTBETCTBUHU C
SKCIIEPUMEHT | MPaBUJIAMU OE30MaCHOCTH.
Habaronenue, hukcays ¥ OnucaHue pe3ynbTaTOB MPOBEICHHOTO SKCIIEPUMEHTA
Xumunueckas | [IpoBenenue caMoCTOSATENHEHOTO MOMCKA XUMUUYECKOM HHpOpMAaIiu
uH(popMalusg | C HCIOJIb30BAHUEM pA3JIUYHBIX HCTOYHMKOB (HAYYHO-NOMYJISIPHBIX H3AAHUM,
KOMIBIOTEPHBIX ~ 0a3 JaHHBIX, pecypcoB MHrepHera). Icmonb3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTUH /17151 00pabOTKH
U TepeJadyd XUMHUYeCKoW HH(OpManmuu U ee MpeICTaBICHHUsS B pa3IMYHBIX
dbopmax
Pacyersl 1o | YcTaHOBKa 3aBUCMMOCTH MEX]ly KaU€CTBEHHOM U KOJIMYECTBEHHOU
XUMHYECKHM | CTOPOHAMM XUMHUYECKHX OOBEKTOB U MPOIIECCOB.
bopmynam Pemienue pacueTHbIX 3a7a4 10 XUMHUYECKUM (OpPMYJIaM U ypaBHEHHUIM
U YpaBHEHUSIM
[TpopminbHoe | OOBsICHEHHE XUMHUYECKUX SIBICHMH, MPOUCXOISIIMX B HpUpOJE, ObITY M Ha
u MIPOU3BO/ICTBE.
npodeccuonan | OnpeneneHne BO3MOXKHOCTEH NPOTEKaHHWS XMMHUYECKMX MPEBpallleHUHd B
BHO 3HAYMMOE | Pa3JIMYHBIX YCIOBUSIX.
coJiepyKaHue CoOnrofieHne mpaBuil 3KOJIOTMYECKH T'PaMOTHOTO MOBEACHMS B OKpY’Karollen

cpene.

OrueHKa BIUSHUSI XMMHUYECKOTO 3arpsi3HEHUS OKpY Xk arollel cpeiibl Ha OpraHu3M
YEJIOBEKA U IPYTHE KUBBIC OPTaHU3MBI.

Cobmrofienue mpaBuil 0E30MACHOTO OOpalleHHs] ¢ TOPIOYMMH M TOKCUYHBIMHU
BEIIIECTBAMH, JJAOOPATOPHBIM 000PYT0BAHHEM.

[ToarotoBka pacTBOPOB 3a/1aHHOM KOHIIEHTPAIIMU B OBITY U Ha TIPOU3BOICTBE.
Kputnueckas orieHka 10CTOBEpHOCTH XUMUYECKON MH(GOPMAITHH, TOCTYTAIOIIEH
13 pa3HbIX UCTOUYHUKOB

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JIEATEJIBHOCTH

CTYAEHTOB PA3JEJIA BUOJIOI'UA




Conepxxanue

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIBHOCTHU

00y4eHus CTYJICHTOB (Ha YPOBHE Y4E€OHBIX JIEHCTBHIA)

Brenenue O3HakOMJICHHE C OHOJOTMYECKHMMH CHUCTEMaMH Pa3HOTO YPOBHS: KIIETKOH,
OpraHU3MOM, TOIYJISIIIUEH, IKOCUCTEMOM, Omochepoit. OmpeneneHue poyn
Ouosoruu B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI
MHUpa U MPAKTUUECKOHN JeITeTbHOCTH JTIOICH.
OO0yuenre co0JII0ICHUIO PABUII TIOBEICHUS B PUPOJIE, OEPEIKHOMY OTHOIIIECHUIO
K OMOJIOTHYECKUM 00BEKTaM (PACTCHHSIM U )KUBOTHBIM M UX COOOIIECTBAM) U UX
oXpaHe

YYEHUE O KJIETKE

XuMudeckass | YMEHHE MPOBOAWTH CPABHEHUE XMMHUYECKON OpPTaHU3aIMU JKUBBIX U HEKHBBIX

opranuzanus | oObEKTOB.

KJIETKH [TosrydeHue nmpeacTaBIeHUs O POJIA OPTAHUYCCKUX U HEOPTaHUYECKHX BEIIECTB B
KJICTKE

Crpoenue u | M3ydyeHue cTpoeHUs KIETOK JYKapHOT, CTPOCHHS M MHOrooOpasus KIETOK

byHKIIUU PACTeHHIA 1 KUBOTHBIX C TIOMOIIBIO MHUKPOIIPEIIapaToB.

KIIETKU Habmtoienne KiIeTok pacTeHWil M KUBOTHBIX IMOJ MHUKPOCKOIOM Ha TOTOBBIX
MUKpOTIperiaparax, ux orucaHue.
[IpuroToBneHue u ONMCaHNE MUKPOIPENAPATOB KIETOK PACTCHUN.
CpaBHeHHE CTpOCHHS KIETOK pPACTEHWH W IKUBOTHBIX I1I0 TOTOBBIM
MHUKpoOTpenaparam

OOmeH YMeHUE CTPOUTH CXEMbI YJHEPTeTUYECKOTO OOMEHA U OMOCHHTE3a Oerka.

BEIICCTB u | [lonydyenue mpencraBieHHs O MPOCTPAHCTBEHHOH CTPYKType Oenka, MOJIEKYJ

npespamenne | JJHK u PHK

SHEPrUuu B

KJIETKE

KvzHeHHbIi O3HakOMJIEHHE C KJIETOYHOU TEOpUel CTPOCHUS OPTraHH3MOB.

UK KJIICTKH

VMeHne camMoCTOSTEILHO MCKaTh JI0Ka3aTeIbCTBa TOr0, 4YTO KIJICTKA —
QJICMCHTApHasA JXKXuBad CHUCTCMa MW OCHOBHAasA Cpr'KTypHO'q)YHKI_[I/IOHaJIBHaH
CAMHUIIA BCEX KUBBIX OPraHu3MOB

OPI'AHUM3M. PASMHOXXEHME U MHANBUIYAJIBHOE PASBUTHUE OPI’TAHM3MOB

PasmHoxenue | OBnazeHME 3HAHUSMU O PAa3MHOXKEHHM KaK O Ba)KHEHIIEM CBOMCTBE KHBBIX

OpraHU3MOB OpraHU3MOB.
YMeHHE CaMOCTOSITENIBHO HAaXOJWTh OTJIMYMS MHTO3a OT MEH03a, ONpeneiss
9BOJIIOLIMOHHYIO POJIb OTUX BUJIOB JIEICHUS KIETKH

WuauBuayans | O3HaKOMJIEHHME C OCHOBHBIMHM CTaJHMSIMM OHTOT€HE3a Ha NpPUMEpe pPa3BUTHS

HOE Pa3BUTHE | MIO3BOHOYHBIX JKUBOTHBIX.

OpraHusma YMeHue xapakTepu3oBaTh CTaIUU MOCTIMOPHOHAIBLHOTO Pa3BUTHUS Ha MpUMEpe
yenoBeka. O3HaKOMIIEHHE ¢ IPUYMHAMU HAPYIIEHUI B pa3BUTUH OPraHU3MOB.
Pa3Butne  ymeHuss  mOpaBuiabHO  (opMHpOBaTH  JI0OKa3aTeabHyr  0azy
9BOJIIOLIMOHHOIO PA3BUTHUs JKUBOTHOIO MUpa

NupuBunyans | BeisiBiaeHue n onmcaHue NMPU3HAKOB CXOJACTBA 3apOABIIIEH YEIIOBEKA U JIPYTUX

HOE pa3BUTHE | MIO3BOHOYHBIX KaK JOKA3aTeIbCTBA UX HBOJIFOLIMOHHOIO POACTBA.

YeJI0BEeKa [Tonyuenue mnpencraBiaeHus O MOCIEACTBUAX BIIMSHHUS aJIKOIOJIsA, HUKOTHHA,

HAapKOTUYCCKHUX BCHICCTB, 3arpsA3HCHHUA CPCAbI HA PAa3BUTUC U PCIIPOAYKTUBHOC
3J0POBEEC YCJIOBCKA

OCHOBbBI I'EHETHUKHM 1 CEJIEKIITUUN

3aKOHOMEPHOC
T
M3MEHYMBOCTH

O3HakOMJICHHE C HACIEJACTBEHHOW U HEHACJIEICTBEHHOW M3MEHUYHMBOCTHIO H €€
OMOJIOTHYECKOU POJIBIO B DBOJTFOITUHN
KUBOTO MHpA.




IlonydyeHne npencTaBiaeHUsl O CBSA3M I€HETUKU U MeIUIUHBL. O3HaAKOMIIEHUE C
HACJIEICTBEHHBIMU OOJIE3HSAMHU YENIOBEKa, X MPUYUHAMH U MTPOPUITAKTUKOM.
N3yyenue BIMSHUS alNKOrojlnM3Ma, HAPKOMaHUM, KypEeHHUsl Ha HACJIEACTBEHHOCTh
Ha BHJIeOMaTepHae.

Ananu3  (QEHOTUIIMYECKOH  HM3MEHYMBOCTH. DBBbIsSBICHHE MYTareHoB B
OKPY’KaroIleH cpe/ie U KOCBEHHAs OLIEHKA BO3MOKHOI'O UX BJIMSIHHS HA OPTaHU3M

OCHOBEBI
CEIICKIINU
pacTeHui,
JKMBOTHBIX U
MHUKpPOOpPTaHU3
MOB

[Tonyuenue npeacTaBieHus O FTEHETUKE KaK O TEOPETUUECKON OCHOBE CEJICKIIUH.
Pa3ButHe MeTanpeaMeTHBIX YMEHUH B MPOIECCE HAXOXKACHHUS Ha KapTe IEHTPOB
MHOTOOOpa3usi M TPOWCXOXKICHUS KYJbTYPHBIX PACTCHUH U JIOMAIIHHUX
YKUBOTHBIX, OTKpbIThIX H. 1. BaBuioBsiM.

N3ydenne MeTo10B THOPHIN3AIMY U UICKYCCTBEHHOTO 0TOOpA.

YMeHne pa3zouparbCsi B OITHYECKHUX AaCMEKTaX HEKOTOPBIX JIOCTHXKEHUH B
OMOTEXHOJIOTHH: KJIOHUPOBAHWU >KUBOTHBIX W TMpoOJIeMax KIOHHUPOBAHUS
yeJIoBeKa.

O3HakoOMJIEHME C OCHOBHBIMH JOCTHXKCHHUSIMH COBPEMEHHOMU
KYJbTYPHBIX PACTEHUM, TOMAITHUX KUBOTHBIX 1 MUKPOOPTaHU3MOB

CCIICKIIMH

[MTPOUCXOXIAEHHNE 1 PASBUTHE XN3HU HA 3EMJIE. OBOJIIOLITMOHHOE YUEHUE

[TpoucxoxneH | AHanM3 U OLICHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOKACHUS KU3HU.

ue u | [lonmyuenue npezncrabieHus o0 yCIOKHEHUU >KUBBIX OPraHU3MOB Ha 3eMIle B

Ha4aJIbHbIC IIPOLIECCE  DBOJIIOLMHM. YMEHHE OKCIEPUMEHTAJIbHBIM IIyTEM  BBIABIATH

JTaIbI aJaliTUBHbIE OCOOEHHOCTUM OPraHMW3MOB, HUX OTHOCHUTENIBHBIM Xapakrep.

pa3BUTHSA O3HaKOMJIEHHE C HEKOTOPBIMM MPEACTABUTEIAMHU PEIKUX U UCUE3A0IINX BUJOB

JKU3HU Ha | paCTEHUM U KUBOTHBIX.

3emie IIpoBesnenue onucanust ocodei 0HOro Buja no MoppoaoruuecKkoMy KpUTEpPHIO
IIPU BHIIIOJTHEHUH J1a00paTOpHOM padoThl. BhIsiBIEHHE YePT NPUCTIOCOOIEHHOCTH
OpPraHu3MOB K pa3HbIM cpeAaM oOuTaHus (BOAHOM, Ha3eMHO-BO3IYLIHOMH,
MTOYBEHHOM)

HcTopus WN3ydyenue Hacnenus uelnoBeYECTBA HAa IIPUMEpPE 3HAKOMCTBA C HCTOpUEH

pa3BuUTHUA Pa3BUTHUS YBOJIFOLIMOHHBIX UACH

sBomonMoHHbl | K. JIunnes, JK. b. Jlamapka Y. [lapsuna. OneHuBaHue POJIM 3BOJIOLMOHHOTO

X Uaeu y4eHHUs B (pOpMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUpA.
PazButue cnocoOHOCTH SICHO WM TOYHO H3JIaraTh CBOM MBICIH, JIOTUYECKU
00OCHOBBIBaTh CBOIO TOYKY 3PEHHsI, BOCIPUHUMATh U aHAJIU3UPOBATh MHEHUS
co0eceTHMKOB, IIPU3HABAs MPABO JAPYroro 4ejaoBeka Ha HHOE MHEHHE

MukposBoito | O3HaKOMJIEHUE ¢ KOHLENIMeH BuAa, €€ KpUTEepUsIMH, 0J00p IPUMEPOB TOTO,

s U | YTO INOMYJIALUSA — CTPYKTYpHas €IUHULIA BUIA U HBOJIIOLUU.

MakpodBoiroL | O3HaAKOMJIEHHE C JBMXKYILUMUCS CUIIAMU 3BOJIOLNH, €€ J0Ka3aTeIbCTBAMM.

us YcBOeHHE TOro, YTO OCHOBHBIMHU HAIPABJICHUAMU 3BOJIIOLMOHHOIO Iporpecca

SIBJISIFOTCSL OMOJIOTHYECKUH TTPOrpece

1 OMOJIOTHYECKUI perpecc.

YMeHue 0TcTanBaTh MHEHHE, O COXPAaHEHUH OMOJIOTHYECKOTO MHOTOO0Pa3us KaK
OCHOBE YCTOWYMBOCTH OMOC(epbl U MPOTPECCUBHOTO €€ Pa3BUTHUSA. YMEHUE
BbISABJIATH MPUYKWHBI BBIMUPAHHWA BUJIOB

IMTPOUCXOXJAEHNE YEJIOBEKA

AHTpOHOFGHG?; Anam3 u OLICHKA Pa3JIMYHBIX THIIOTE3 O IMMPOUCXOXKACHNUUN YCTIOBEKA.
PazButue YMCHUA CTPOUTH  OOKA3aTCIbHYIO 68.3y 10 CpaBHHTCHLHOﬁ
XapaKTCPUCTUKE YCJIIOBEKA U ITPUMATOB, JOKAa3bIBas UX POACTBO.
BrsiBrieHue 3Tamnos OBOJIONWH YCJIOBCKA
YenoBeueckue | YMEHHE AOKa3bIBATh PABCHCTBO YCJIIOBCUCCKUX paC HA OCHOBAHUU HUX POACTBA U
pacebl CANHCTBA MMPOUCXOKACHU.

PazButne TOJICPAHTHOCTHU, KPUTHUKA paCu3Mad BO BCCX €r'0o INPOABJIICHUAX

OCHOBBI 5KOJIOI'MHU




DKonorus
HayKa 0
B3aMMOOTHOIII
EHHAX
OpPTaHU3MOB
MEXIy coO0M
u

N3ydenue 5K0I0rn4eckux (pakTopoB M UX BIUSHHUSA HA OPTaHU3MBI.

3HAKOMCTBO € 3KOJIOTUYECKMMHU CHUCTEMaMHM, UX BUIAOBON U MPOCTPAHCTBEHHOMN
CTPYKTYpaMu. Y MEHHE OOBACHATH IPUUNHBI YCTOHUYNBOCTH U CMEHBI 9KOCHUCTEM.
O3HakOMJIEHHE C MEXKBUIOBBIMU B3aWMOOTHOIIEHUSIMU B 3KOCHCTEME:
KOHKypEeHIIHEH, CHMOM030M, XUIITHUYECTBOM, MTAPA3UTU3MOM.

YMeHHE CTPOUTH IPYCHOCTh PACTUTEIHHOTO COOOIIECTBA, MUIIICBBIC 1IETTH U CETH
B OMOIIEHO3¢e, a TAK)KE IKOJIOTUICCKUE MTHPAMUJIBI.

OKpyXarouie | 3HaHMe  OTJIMYMUTENIBHBIX IPU3HAKOB  HCKYCCTBEHHBIX  COOOILECTB —
cpenoi arpo’KOCHUCTEMBI H YPOOIKOCUCTEMBI.
OnucaHue aHTPONOIEHHbIX H3MEHEHMH B  €CTECTBEHHBIX IPHUPOIHBIX
nanamagdTax CBOCH MECTHOCTH.
CpaBHUTENBHOE ONKMCAHUE OJHOH M3 €CTECTBEHHBIX HPUPOIHBIX CUCTEM
(Hampumep, Jieca) ¥ KaKOW-HUOYJb arpO’KOCUCTEMBI (HAIpUMEp, MILIEHUYHOTO
TIOJIST).
CocraBieHHe CXEeM Iepelauyd BEIIECTB M HHEPTUU IO LEmsM NHUTaHHS B
IPUPOJHOM SKOCHCTEME U arpoLieHO3e
buocpepa — | O3nakomienue ¢ yuenuem B. U. Bepuajackoro o 6mocdepe kak o riiodaabHOM
rio0anbHas HKOCUCTEME.
JKOCHUCTEMA Hanuuue mnpencraBieHuss O CXeME€ S3KOCHUCTEMBbl Ha Ipumepe Ouochepsl,

KpyTrOBOPOTE BEIIECTB U MPEBpAIllEHUU dHEprun B Ouocdepe.
YMeHue noka3bIBaTh POJIb JKHUBBIX OPraHU3MOB B OHOcC(epe Ha KOHKPETHBIX
npuMepax

buochepa wu
YeJI0BEK

Haxoxnenue cBsizu m3MeHeHHst B Omochepe ¢ MOCHECICTBUIMH JESITeIbHOCTH
YeJIOBEKA B OKPYIKalOIIeH cpefe.

YMeHHe omnpenensaT BO3ACUCTBHE IPOU3BOJCTBEHHOM JIEATEIBHOCTH HA
OKPY’KaIOLIyI0 Cpeay B 00J1aCTH CBOEH

Oynymiei mpodeccum.

O3HakoMJIeHHE C I100aIbHBIMHU 3KOJIOTHYECKUMHU IpoOIeMaMu
1 YMEHHUE ONPEAEIATh NYTU UX PEIICHUS.

Onucanne W  NPAaKTUYECKOE  CO3JaHUE  HMCKYCCTBEHHOMU
(TpecHOBOHOTO akBapuyMa). PereHne 3K0JI0rH4ecKuX 3a1ad.
JleMOHCTpUpOBaHUE YMEHUs ITOCTAHOBKM II€JIEH AESITEIbHOCTH, IJIaHUPOBAHUS
COOCTBEHHOM  JAEATENBbHOCTH JJsl  JIOCTM)KEHHUS TIIOCTAaBJIICHHBIX  IIeJieH,
IIPEIBUIEHUS BO3MOXKHBIX PE3YJIbTATOB 3TUX JEHCTBUI, OpraHu3alun
CaMOKOHTPOJISI U OLIEHKHU MOJyYEHHBIX Pe3yIbTaTOB.

OOyueHnue cobII0CHNIO TPaBUII TOBECHUS B IPUPOJIE, OEPEKHOMY OTHOLIEHHUIO
K OMOJIOTHYECKUM 00BEKTaM (pacTeHMSIM, )KMBOTHBIM U MX COOOIIECTBaM) U HX
OXpaHe

OKOCHUCTCMbI

BMOHUKA

buoHnka Kak
OJIHO u3
HaIlpaBJICHUN
Ouonoruun U
KHOEPHETUKH

O3HakOMJIEHHE C IIPUMEPAMM HMCIOJIb30BaHUS B XO3SHCTBEHHOW NEATEIBHOCTH
moaeil MophopyHKIIMOHATBHBIX YEPT OPraHU3alMd PACTEHUH U )KUBOTHBIX HPU
CO3/JaHUH COBEPLICHHBIX TEXHUYECKHX CHUCTEM M YCTPOMCTB IO aHAJIOTUU C
KUBBIMHU CUCTEMaMH.

3HaKOMCTBO C TpyO4aTbIMM CTPYKTYpaMH B >KUBOW TNPUPOAE M TEXHUKE,
a’pOIMHAMUYECKUMU U THIPOJUHAMUYECKUMH yCTPOMCTBAMHU B )KMBOM MPUPOJIE
U TEXHUKE.
YMeHHne CTpOUTH
CTPOMUTEIILCTBE

MOJIEIIM  CKJIaJI4aTou

CTPYKTYpBI, HCHOJIb3yEMbBIE B

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JIEATEJIBHOCTH

CTYAEHTOB PA3JEJIA 3KOJIOI'UA

Conepxxanue
00y4eHus

XapaKkTeprcTUKa OCHOBHBIX BUI0B YUEOHOM! AEATEIbHOCTH CTYACHTOB
(Ha ypoBHE Y4eOHBIX JeHCTBHI)




Beenenue 3HAKOMCTBO C 0OBEKTOM U3yUeHHsI SK0JIoruH. OnpeeneHue poiu
9KOJIOTUH B YOPMHUPOBAHUN COBPEMEHHON KapTHHBI MHpa
U B IPAKTHYECKON JeSITEIBHOCTH JIO/ICH.
JleMoHCTpanus 3HaYSHUS SKOJIOTHH IPU OCBOSHHH Tpodeccuit
U CIIEHUAIBHOCTEH cpestHero npodeccHoHaIbHOro 00pa3oBaHus
1. 9KOJIOT'MA KAK HAYYHASA JUMCHUITJIMHA
Ob6mas YMeHue BhIABIATH 00I1e 3aKOHOMEPHOCTH ACUCTBUS (PAKTOPOB
9KOJIOTHS cpensl Ha opranusM. [lomyuenne npencTaBiaeHuii o MomyJIsIuy,
sKocucTeme, brochepe
ConuanbHast 3HAKOMCTBO C MPEAMETOM H3yYEHHs COLUATBHOM AKOJOTHH. YMEHHUE BBIIEIATH
9KOJIOTHS OCHOBHBIE YEePTHI CPE/Ibl, OKPY’KalOIeil YeIoBeKka
[Npukmnagnas YMeHue BBIABIATH PErHOHAIBHBIC 3KOJIOTHYECKHIE TPOOIIEMBI
HKOJIOTHUS Y YKa3bIBaTh IPHYUHBI X BOSHUKHOBEHHSI, & TAK)KE BOZMOKHBIC

IyTH CHUKCHHUSI OCJICICTBUI HAa OKPYXKAIOUIYIO Cpey

2. CPEJA OBUTAHMA YEJIOBEKA U OKOJIOTUYECKAS BE3OITACHOCTD

Cpena
oOurtauus
YyeJioBeKa

OsnazieHne 3HaHUSIMU 00 OCOOEHHOCTSIX Cpeibl OOMTaHUs YeloBeKa

Y €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHHE (HOPMUPOBATH COOCTBEHHYIO

MO3UIIMIO IO OTHOUICHUIO K CBEJCHUSM, KACAIOUIMMCS MOHATUS «KOM(OPT Cpelbl
OOUTaHUs YeJIOBEKa», MOTYyYaeMbIM U3 Pa3HBIX

HCTOYHUKOB, BKJIIOYas peKIamy

3HaHME OCHOBHBIX SKOJIOIMUECKUX TPEOOBAHUM K KOMIIOHEHTaM

OKpYKarolel YeJI0BEKA CPEJIbl

l'opoackas
cpena

3HAKOMCTBO C XapaKTEPUCTUKAMU TOPOJICKON KBapTHPbI KAK OCHOBHOT'O IKOTOIMA
COBPEMEHHOI0 YEJIOBEKA.

YMeHue onpenensaTh 9KOJIOTHUYEeCKHe apaMeTpbl COBPEMEHHOTO

YeJI0BEYECKOI0 KIJINIIA.

3HaHUe YKOJIOTUYECKUX TpeOOBaHUH K YPOBHIO IIyMa, BUOpaIlHH,

OpraHU3aIH CTPOUTEIHCTBA KIIIBIX U HEXKUJITBIX TOMEIICHUH,

aBTOMOOMIIBHBIX JOPOT B YCIOBHSIX TOpOJa

Cenbckast
cpena

3HaHUE OCHOBHBIX JKOJIOTUMYECKHX XapPaKTCPUCTUK CPCIbL 00UTaHUS YCIOBEKAa B
YCJIOBUAX CEIIbCKOM MECTHOCTH

3. KOHLIEINIMI YCTOMYMBOI'O PASBUTUS

Bo3aukHoBeHU | 3HAHWE OCHOBHBIX HOJIOKECHUM KOHICTIITHNHN YCTOI\/'I‘-II/IBOFO Pa3BUTHUA

€ KOHICIIHWU | U TPUYIHH €€ BOSHUKHOBCHUS.

YCTOI>'I‘II/IBOFO YMmenue Q)OpMHpOBaTB CO6CTBGHHy1-O MNO3UIHUI0 ITI0 OTHOIICHHIO K CBCIACHHAM,
Pa3sBUTUA KacaromuMcs MMOHATHA «yCTOI\/’I‘II/IBOG Pa3BUTHUCH

VcerounBoCcTh | 3HaHHE OCHOBHBIX CIIOCOOOB pCHICHUSA SKOJIOTHICCKUX HpO6J’ICM

H pa3BUTHC B paMKax KOHUICIIITHUHN «Y CTONYHNBOCTD B Pa3BUTHCL).

YMeHue paznnyaTh SJKOHOMHUUECKYIO, COLIMANIbHYIO, KYJIbTYPHYIO
M 9KOJIOTHYECKYI) YCTOWYHMBOCTh. YMEHHE BBIYHCIATH WHIEKC YEIIOBEYECKOTO
pa3BUTHS IO OTHOIICHUIO K OKpY>Karollel cpefe

4. OXPAHA TTPUPOJIbI

ITpuponooxpa
HHas
JIeATEIbHOCTh

3HaHME NCTOPUU OXPaHbI IPUPOABI B POCCHM M OCHOBHBIX THIIOB

OpraHu3alyii, CmocoOCTBYIOLIUX OXpaHE MPUPOIbIL.

YMeHue omnpeaensaTe COCTOSHUE JKOJIOTMYECKOM CHUTyallud OKpYy Karollen
MECTHOCTH M TpeajiaraTb BO3MOXKHBIE IIyTH CHIDKEHHS aHTPOIIOI€HHOTO
BO3JICHCTBUS HA IPUPOAY

ITpupoaneie

VMenne noiab30BaThCs OCHOBHBIMH MCTOJJaMH HAY4YHOI'0 IO3HAHHWA: OIIMCAHHEM,




pecypchl U WX | U3MEpPEHHEM, HAOIIOACHHEeM — JJIsI OLEHKU COCTOSIHUS OKPY>KAIOIEH Cpelbl U ee
OoXpaHa MOTPEeOHOCTH B OXpaHe

YYEBHO-METOJUYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBI VUEBHOM JTUCLIMITJIMHBI « BUOXUMU ST
Peanuzanus yueOHOM aucHMIUIMHBI TpeOyeT Hamuuus ydeOHOro kaOuHera «XHUMHUS» U
nabopaTopuH;
O06opyaoBaHue yueOHOTO KaOHWHeTAa:
- IOCa/I0YHbIE MECTa M0 KOJMYECTBY O0YUarOIINXCS;
- pabouee MeCTO MpenogaBaTes;
- BBITSDKHOU 1IKad;
- Ha0Op XMMHUYECKOH MOCYAbl U MPHUHAMICKHOCTEH ISl 1a00pAaTOPHBIX M MPAKTHYECKUX
pabor;
- HaOOPBI PEAKTUBOB OPTaHMYECKUX U HEOPTaHUYECKHUX BEIECTB;
- KOMIUICKT Y4eOHO-HATJISAHBIX TOCOOUH « XUMUSD»;
Texnuueckue cpeacTBa 00y4eHuUs :
- MyJIbTUMEUA IIPOEKTOP
- 9KpaH
PEKOMEHAYEMAS JIUTEPATYPA
Jns ctyaeHToB

I'a6puensa O.C. Xumus: y4deb. it cryn. mpod. yueb. | M., 2014.
3aBEICHUN

HO.M.Epoxun Xumus: yueb. ansg cryn. mpod. yued. | M.,  m3marenbcKuid
3aBEICHUN IOM «AKkazeMus

2020.

Epoxun FO.M., Xumus g npodeccuii u cnennansHoctedr | 2019

Kosasiepa 1. b. TEXHUYECKOI'O U €CTECTBEHHO -HAyYHOI'O OUL] «Akanemus»
npoduiei

Epoxun I0.M. Xumus: 3a1auu ¥ yIpaKHEHUs 2019

Xumusg: 3agaud u OUL] «Axamemus»

YOPKHEHUS

D0P l'abpuensn O.C. Xumus: yueo. U1 cTya. npod. yueob. M., 2019
3aBEACHUI

OO6mrast Ouonorus: y4eOHHMK Mg CTYyA. YUpeXKIeHuW cpen. mpod. oOpasoBaHUs
Koncrantuao B.M., Psizanos A.T'., ®aneesa E.O.13natensckumii ieHTp «Axagemusi»-2020

benses . K., Aemmmmi .M., Ky3suenosa JI.H. u np. buonorust (6a3oBsiit yposens). 10
knacc. — M., 2014.

Nonuesa A.1O. buonorus. Beck mkonbHbIN Kype B cxemax 1 Tabnunax. — M., 2014.

JIykatkun A. C., Pyuun A. b., Cunaea T. b. u np. buonorust ¢ ocHoBaMH 3KOJIOTHH:
YUeOHHUK JUIs CTYJ. yUpexaAeHul BbICcI. oOpa3zoBanus. — M., 2014.

MawmontoB C. T'., 3axapoB B. b., KosznoBa T. A. buonorus: yd4eOHHK sl CTY.
YUpeKIECHUH BICII. 00pa3oBaHus (bakanaBpuar). — M., 2014.

Huxutunckas T. B. buonorus: xkapManHsli cipaBouHuk. — M., 2015.

Cusornazos B. U., Aradonosa U. b., 3axaposa E. T. buonorusa. Ob6mas O6uonorus:
6a30BbIi ypoBeHb, 10—11 kmacc. — M., 2014.

Cyxopyxosa JI. H., Kyumenko B. C., iBanosa T. B. buonorus (6a30Bbl1ii ypoBeHs). 10—
11 xnacc. — M., 2014.

Tutos E.B., Ckopuos I1.M., CkBopuosa A.B.Oxonorus 2017 OULL «Akagemusi»



Koncmanmunos B.M., Yenuosze FO.b. DkomorndecKre OCHOBBI TPUPOIOTIONB30BaAHUS. —
M., 2014.

Muprkun b.M., Haymosa JI.I'., Cymamoxun C.B. Dxonorus (6a30Bsiii ypoBeHb). 10—11
Knaccel. — M., 2014.

Ilusosapos FO.1l., Koponux B.B., Ilooynoea JI.I. Dxoiorusi U TUTHEHA 4eJIOBEKa:
Y4eOHHK U1 CTY. YUPEKIEHUN cpea. mpod. oopasoBanus. — M., 2014.

Tynukun E.M. OOmas OWOJOTHS C OCHOBAaMH OKOJOTHH M TMPUPOIOOXPAHHOMN
JEATEeLHOCTH: YUeOHUK JUIS CTY/I. YUpPSXKIACHHUH cpel. mpod. obpazoBanus. — M., 2014.

Yepruosa HM., I'anywun B.M., Koncmaumurnos B.M. Dxonorusi (0a30BbI YPOBEHB).
10— 11 ximaccel. — M., 2014.

s mpenoxasareJieit

@enepanbHblii 3akoH 0T 29.12.2012 No 273-03 «O6 o6pazoBanuu B Poccuiickoit
Oeneparun». [Ipukaz MunucrepctBa oopazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6
yTBEpKACHUH (DeepaTbHOr0 TroCyAapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIAPTa CPEIHEro
(mosHOTO) 00I11IETO 00pa30BAHU.

[Tpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menenuit B Ilpuka3 MunucrepcTBa oOpazoBanuss u Hayku Poccuiickoit ®exnepanuu oT
17.05.2012 Ne 413 “O06 yrtBepkaeHuu (eaeparbHOTO TOCYJIApCTBEHHOTO 00pa3oBaTEIHLHOTO
CTaHJapTa CpeAaHero (MOJHOT0) O0IIero 00pa3oBaHUs ».

[Tucemo JlemapramMeHTa TOCYAapCTBEHHOW MOJUTHKH B cdepe MOATOTOBKU PadOUHX
kagpoB u JIIO MunucrepctBa oOpazoBanust u Hayku P® or 17.03.2015 Ne 06-259
«PexoMeHaluu MO OpraHU3alluy TOJYYeHHs] CPEAHEro OO0IIero oOpa3oBaHUA B Mpeaenax
OCBOEHHUSI 00pa30BATENbHBIX MPOTPaMM CpelHero npodeccuoHaabHOro o0pa3zoBaHus Ha 0asze
OCHOBHOTO 00IIero o0pa3oBaHus C y4eTOM TpeOoBaHMIl (eaepalibHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB W MOJy4aeMOH mpodeccuu WM CHEIHATbHOCTH CPEIHEro
pohecCuOHaTBFHOTO 00Pa30BaAHUNY.

KoncrantunoB B.M., Yenuaze HO.b.Okonormdeckre OCHOBBI NMPHUPOAONOJIB30BAHUS
2014 OUL] «Axanemus»

Turos E.B., CkBopuos [1.M., CkBopuiosa S.B.Oxonorus 2017 OULL «Akanemus»

CyxauéB A.A.Dxkonornyeckue ocHOBBI pupopaomnoib3oanusg 2012 OO0 «KuoPyc»

I'a6bpuensn O.C. Xumus Ui npenojaBatens: yuyeOHo-MeToauueckoe nocodue / O.C.
I"a6puensu, ['.I". JIpicoBa — M., 2010.

I'abpuensn O.C. HacronbHas kHura yuurenst xumuu: 11 knacce: B 2 4./ O.C. I'abpuensH,
I''T. JIsicoBa, A.I'. BBeaenckas — M., 2009.

buonorus: pykoBoACTBO K MPakKTUYECKUM 3aHATHAM / mof pex. B. B. Mapkunoit. — M.,
2010.

Hapsun Y. Counnenus. — T. 3. — M., 1939.

Hapsun Y. [Ipoucxoxnenue Buaos. — M., 2006.

KoGsisuckuit B. A. @unocodust skonoruu: KpaTkui Kypc: yued. mocooue AJis By30B. —
M.,2010.

Opnosa 3. A. Mcropust aHTPOITOJIOTHUECKUX YUEHHH: yueOHUK 1 By30B. — M., 2010.

IlexoB A. I1. buonorus, reneruka u napazurosnorus. — M., 2010.

YeoOwimeB H. B., I'punesa I'. I'. buonorus. — M., 2010.

HNuTepHeT-pecypcsl

www.ecologysite.ru (Karamgor skomormdeckux caitoB). Www.ecoculture.ru (Caiit

HKOJIOTMYECKOTO MPOCBEILEHU).



www.ecocommunity.ru (MupopMaioHHbIN CaiiT, OCBEIIAIOIINN MPOOIEMbI SKOJIOTHH
Poc-cun).

http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html

http://courses.urc.ac.ru/eng/u6-7.html

http://www.ikt.ru

http://prepodavatel.narod.ru/modtechnology.html

http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny

http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm

http://yuspet.narod.ru/disMeh.htm

www. sbio. info (Bcs Owuonorusi. CoBpeMeHHass OWONOTHS, CTaThbH, HOBOCTH,
OuOJIMOTEKA).

www. window. edu. ru (Ennnoe okHO tocTyma k o0pazoBaTenbHBIM pecypcam MHTepHeTa
110 OMOJIOTHUN ).

www.5ballov. ru/test (TecT niist aOUTYpHUEHTOB 1O BCEMY IIKOJBHOMY KyPCY OMOJIOTHH).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHHKAIIMOHHBIE BHUKTOPUHBI I10
OHMOJIOTUN — JKOJIOTHH Ha cepBepe BOpoHEKCKOT0 YHUBEPCUTETA).

www. biology. ru (buonorus B OTkpbiToM Kosuiemke. CalT COAEpKHUT ANEKTPOHHBIN
yueOHuK 1o 6monoruu, On-line TecTsr).

www. informika. ru (QneKTpoHHBIN y4eOHHK, OOIBIION CIICOK HHTEPHET PECYPCOB).

www. nrc. edu. ru (bronormueckas kapTuHa Mupa. Paznen KoMeloTepHOro yuyeOHUKa,
pa3zpaboTaHHOro B MOCKOBCKOM IrOCyAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Pemkwe u wucuesaromue >KABOTHBIE PoccMH — MPOEKT
Oxonorudeckoro nentpa MI'Y um. M. B. JlomoHOCOBA).

www. kozlenkoa. narod. ru (i Tex, KTO y4HTCS caM M YYUT JPYTHX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, JPYTUM [IPEAMETaM).

www. schoolcity. by (buonorus B Bonpocax u oTBeTax).



