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Pabouas mporpamma yueOHOM aucuumianHbl/mpodeccuonansuoro moayns bJ[ 06
«buoxumus» pazpabotaHa Ha ocHoBe DeAepanbHOTO TOCYJIAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPEJHEro MpoecCHOHAIBHOTO O0pa3oBaHUS IO
cnenuanbHocTH 23.02.07 TexHuueckoe oOOCTy)KMBAaHME M PEMOHT JIBUTATEJICH,
CUCTEM U arperaTtoB aBToMoOusiei", yTBEp,IAEHHOro MpukKa3zoM MUHHCTEpPCTBA
oOpa3zoBanuss u Hayku P®D ot 9 gexabps 2016 r. No 1568, denepanbHOro
roCyapCTBEHHOr0  00pa3oBaTEIbHOTO  CTaHAapTa  CpeAHero  oOIero
oOpa30oBaHus, YTBEPKICHHOTO NpHKa3oM MwuHucTepcTBa 00pa30BaHMsI WU HAYKU
P® ot 17 mas 2012 r. Ne 413 (¢ u3MEHEHHUSMHU U TOTIOJHEHUSAMH OT 29 nmexabps
2014 r., 31 nekabps 2015 r., 29 wurons 2017 r.), npUMEpPHOH OCHOBHOMU
o0pa30oBaTeIbHON MPOTPaMMBI CPEIHEro O0O0IIero oO0pa3oBaHUsSA, OIOOPEHHOM
pemieHueM (eaepanbHOro y4eOHO-METOANYECKOTO OOBEIUHEHHUS] O O0IIeMy
oOpazoBaHuio, mpotokosn oT 28 wurons 2016 r. No 2/16-3,_ u mpuMepHOi
nporpaMmbl  0o0lIeoOpa3oBaTeNbHON  yu4eOHOM — TUCHUIUIMHBL  «XHUMHS,
«buonorusy, «K0ONOTU» PEKOMEHIOBAHHON DedepanvbHbiM 20CY0apCmMEeHHbIM
ABMOHOMHbLIM — YupedcoeHuem  «DedepanbHvili  UHCIMUMYM — PA3GUMUSL
00pazo8anusy

Opranuzanus-pazpadotunk: ['BIIOY MO «CeprnyxoBCKui KOJIICIEK»
Pa3zpaboTuuk:

Kapnauesa C.B., npenonaBarens ['BIIOY MO «Cepryx0oBCKUI KOJIEIX»
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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma obmeoOpa3oBaTenbHOl  yueOHOW mucnuruinHa  bBJ1.06_ Buoxumus
MpeaHa3HaueHa I U3ydeHusl XuMuu, orosioruu u sxkosioru B ['BIIOY MO «CepnyxoBckuit
KOJUIEK.

[Iporpamma  paspaborana Ha  ocHOBe  DemepanbHOrO0  TOCYAApCTBEHHOTO

0o0pa30oBaTeNbHOTO  CTaHAapTa  CpeaHero  npodeccHOHAIBHOTO  00pa3oBaHUs  JUIS
CIIELINATILHOCTHU 23.02.07 TexHuueckoe OOCITYXKMBAaHHE€ M PEMOHT JBUTATEICH CHCTEM H
arperaToB aBTOMOOWJICH U MPUMEPHON TpOorpaMMmbl 00IIe00pa3oBaTeIbHON yueOHOM
JUCHUTIIMHBL  «XuMus», «buomorus», «JOKonorus»  pekoMeHaoBaHHOW deneparbHBIM
rOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexaeHueM «DdenepanbHblii  HMHCTUTYT  pa3BUTHUS
00pazoBaHU.

Coneprkanue nporpaMMbl «buoXuMus» HAMPaBJIEHO HA TOCTUKEHUE CICAYIOIUX LeJIei:

. dbopMupoBaHUe y 00YJAIOIIUXCS YMEHUS OLEHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS
JUISL KQKI0TO YEJIOBEKa;

. dbopMupoBaHHEe Yy OOy4YalOIIMXCA LEJIOCTHOIO TMPEACTABICHUS O MHPE H POJIU
€CTECTBEHHBIX HayK (XMMHH, OMOJOTHH, SKOJOTHH) B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUPA; YMEHHS OOBSICHATH OOBEKTHI M IMPOLECChl OKPYXKArOIIeH
NEHCTBUTENBHOCTU: TMPUPOJHON, COIMAIBHOM, KyJIbTYpHOUW, TEXHHUYECKOH Cpelnbl, —
UCIIOJNB3YS IJISl 3TOr0 OMOXUMHUYECKHE 3HAHMUS,

. pa3BuTHE y 00y4aromUXCcs YMEHUN pa3nnyaTh (aKkThl U OIICHKU, CPAaBHUBATH OLICHOYHBIC
BBIBOJIbI, BHUJIETb MX CBSI3b C KPUTEPUSAMH OLIEHOK M CBSI3b KPUTEPUEB C OIPEICICHHOU
CHCTEMOM IIEHHOCTEH, POPMYIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

. npuoOpeTeHne OO0y4YaIOIMMMHUCS OIbITa Pa3HOOOpPa3HOW JESTENbHOCTH, IMO3HAHUA U
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIONIMX YHHUBEPCAIbHOE 3HAYCHHE IS Pa3IUYHBIX
BHJIOB JCATEIHHOCTH (HABBIKOB PEIICHUS MPOOJeM, NMPUHATHS PEIICHUH, MOUCKa, aHalu3a |
o0paboTku  wHpOpMAIMK,  KOMMYHUKATUBHBIX  HABBIKOB,  HAaBBIKOB  H3MEPEHHIA,
COTPYIHUYECTBA, OE30MACHOTO OOpAIIEHHUs C BEIIECTBAMU B TIOBCETHEBHOM KU3HH).

B mporpammy BKIIOYEHO COJEp)KaHHE, HANpaBJICHHOE Ha (OPMHUPOBAHHE Yy CTYIACHTOB
KOMITETCHINI, HE0OX0MuMEIX JuIs kadecTBeHHOTro ocBoeHus OIIOIT CIIO Ha 6a3e 0CHOBHOTrO
0011ero 00pa3oBaHus € MOJIYYEHUEM CPEIHETO 00IIero o0pa3oBaHUsl.



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUATIIMHBI «BUOXUMMS»

Conepxanue o611e00pa3zoBaTeabHON y4eOHONW TUCUUIUIMHBI « BHOXUMUSY HaNpaBIeHO
Ha YCBOCHHE OOYYAIOIIMMHUCS OCHOBHBIX TOHSTHH, 3aKOHOB M TEOPUH XMMHHU, OMOJOTHU U
OKOJIOTHH;, OBJIAZICHUE YMEHUSMHU HAONIOJaTh XHUMHYECKHE W OHOJOTHYECKUE SBICHHS,
IIPOBOAMTH XUMHUYECKHM M OMOJIOTMYECKUH SKCIEPUMEHT, IIPOU3BOJUTH PacdyeThl HA OCHOBE
XUMHUYECKHUX (OPMYJI BEUIECTB U YPaBHEHUN XUMUUYECKUX PEaKIIUM.

B mpouecce u3yueHus OMOXUMHUHM Yy OOy4arolUMXcs pa3BUBAIOTCS IO3HABaTEIbHBIC
UHTEpEChl U  HHTEUIEKTyaJlbHblE CIHOCOOHOCTH, MOTPEOHOCTH B  CAMOCTOSTEIHLHOM
npuOOpeTeHus] 3HaHUN MO OHOXMMHH B COOTBETCTBUM C BO3HHUKAIOUIUMH >KU3HEHHBIMHU
npo0iieMaMy, BOCHUTBIBAETCS OEpEeKHOE OTHOUIEHMsS K HIpPUpOJE, MOHUMAaHHE 3/10pPOBOTO
o0pa3a XHM3HHM, HEOOXOJUMOCTH HPEAYNPEKICHUS SBICHHUHA, HAHOCAIIMX BpPEA 30POBBIO U
okpyxatomeld cpene. OHHM OCBaMBAIOT IMPHUEMBI TPAMOTHOTO, OE30MaCHOTO HCIIOJIb30BAHUS
XUMHYECKHMX BEIIECTB M MaTepHUajoB, NPUMEHAEMbIX B OBITY, CEIbCKOM XO34HCTBE M Ha
MIPOU3BOJICTB, PAIMOHAJIBLHOMY IPUPOJOINOIB30BAHUIO, OXpaHE OKpYXKaloUlel cpenbl U
310POBBSI JIIOJICH.

Peanu3zanust 1eAyKTUBHOTO MOAXO0/a K M3YYEHUIO OMOXMUMHH CIOCOOCTBYET Pa3BUTHUIO
TaKMUX JIOTHYECKUX OTepaliii MbIIUICHUS, KaK aHAIIU3 U CUHTE3, 0000IIeHNe U KOHKPETH3aIHs,
CpPaBHEHME U aHAJIOTHs, CUCTEMATHU3aLMsI U KJIacCU(pUKALUA U JIp.

Crenuduka w3ydeHHss OMOXMMHU TPHU OBJIAJACHUU CHEIHUATBHOCTSIMU TEXHUYECKOTO
npoduis oOTpaxkeHa B Kol TeMe pasaena «CoaepkaHue yaeOHOH TUCITUIUIMHED B pyOpUKe
«[Ipo¢punbable U TPOPECCHOHATHPHO 3HAYMMBIC DIIEMEHTHI COACPXKAHUS». DTOT KOMIIOHEHT
peanu3yeTcss NpU HMHIWBUIYaTbHOM CaMOCTOATENIbHOW pabore oOydaromuxcs (HamucaHuU
pedeparoB, TOATOTOBKE COOOIICHHI, 3aIIUTe MMPOEKTOB), B Mpoliecce yueOHOU NeaTeIbHOCTH
MO PYKOBOJCTBOM TMpernojaBareiss (BBIIOJHEHHMH XUMHYECKOTO OJKCIHEpUMEHTa —
71a00paTOPHBIX OMBITOB U TPAKTHUYECKUX pabOT, PEIICHWH MPaKTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3a7a4 U T.1.).

B polecce HU3Y4YeHHs] OHOXMMHUHU TEOPETUUYECKHE CBEJICHHUS JIOTOJIHSIOTCS
JNEMOHCTpalMsIMH, J1a00paTOPHBIMU ONBITAMU M MPAKTUYECKUMH 3aHATHSIMH. 3HAUYUTEIbHOE
MECTO OTBOAMTCS XMMHUECKOMY 3KCIEPUMEHTY. OH OTKpBIBa€T BO3MOKHOCTh (DOPMHPOBATH Y
o0Oyyaroluxcsl CrHeluagbHble IMpEeIMETHbIE YMEHUs: padoTaTh C BELIECTBAMH, BBINNOJIHSTH
IPOCTbI€ XMMUYECKHE OIBITHI, YIUTh 0€30IaCHOMY U 3KOJIOTHUECKH IPaMOTHOMY OOpallleHUI0
C BEIL[ECTBAMH, MaTepUaIaMH U MPOLECCaMU B OBITY U Ha ITPOU3BOICTBE.

Jns  opraHu3anuM  BHEAyJIUTOPHOM  CaMOCTOATENbHOM  pabOThl  CTYJEHTOB,
npodecCHOHATBLHOTO  00pa3oBaHus, IMpPEJICTaBIeH MpPUMEpPHBIM mepeueHb pedepaTroB
(Tox1a/10B), MHAUBUAYATbHBIX IPOEKTOB.

B mpouecce wu3ydeHus OMOXMMHHM BaXHO (OpPMHpPOBaTH HMHPOPMAIIMOHHYIO
KOMIIETEHTHOCTh OOydaromuxcs. [loaTromy npu opraHuzanuu caMOCTOSATENbHOW paboOThl y
ctyneHToB cneruanbHocT  23.02.07 TexHuueckoe OOCIyXKMBaHHE W PEMOHT JBUTaTesel
CHCTEM M arperatoB aBTOMoOOMJIEH, HeOOXOAMMO aKIIEHTUPOBATh BHUMaHHE OOy4arolnuXcs Ha
noucke HMHGOpMAIMM B CpeACTBaX Macc-Meaua, VHTepHeTe, y4eOHOM W cCHElHaTbHON
JUTEpaType ¢ COOTBETCTBYIOIUM O(GOPMIIEHHEM U MIPECTABICHUEM PE3YJIbTAaTOB.

N3yuenne oOmieoOpazoBaTeabHON y4eOHOW AMCUUIUIMHBI «BHOXUMHS» 3aBeplIaeTcs
MOJABEACHUEM HUTOTOB B (opMe mudepeHIMpOBaHHOTO 3a4eTa B paMKax IPOMEKYTOUYHOMH
arrectanuu crygaeHToB B nporecce ocBoenust OITOIT CIIO ¢ momydeHnem cpemHero oomero
obpazosanus (ITTIKPC, ITIICC3.)



MECTO YYEBHOM JUCIHHUIITIMHBI B YYEBHOM IIVIAHE
YueOnas gucnumimHa «buoxumus» sBisieTcs y4eOHBIM MpPEAMETOM IO BBIOOpPY H3

obsi3aTrenpbHON npeameTHOW obOnactu «EcrectBenHbie Hayku» DPI'OC cpemnero o01ero
oOpazoBaHwUsl.

B npodeccnoHaNbHbBIX 00pa3oBaTenbHBIX OpraHu3alusix, peaTn3yIoLIX
o0pa3oBaTeNbHYIO MIPOrpaMMy cpenHero obmero oOpasoBanus B mpezenax ocBoeHus OITOII
CIIO Ha 6a3e ocHOBHOTrO 001ero ooOpa3oBanusi, yueOHas aucuuIuiHa «bruoxumus» u3ydaercs
B o6OmieoOpazoBarenbaoM mmkie ydeonoro OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHus ¢ Moy4eHueM cpeaHero oodmiero oopazosanus (IITIKPC, ITIICC3).

B yuebnbix mua”ax [IIIKPC, IIIICC3 mecto yuyeOHOM aucuuianHbl «brnoxumus»
— B cocTaBe 0011e00pa30oBaTeIbHbIX YU4€OHBIX TUCIHUILIMH TI0 BBIOOPY, (POpMUPYEMBIX W3
o0s13aTenbHBIX npeaMeTHbIx obnacteit ®I'OC cpennero obmiero odpazoBanusi, A1 npodeccuii
CIIO wm cnemuansHocTeir CIIO  cooTBercTBytomero mnpoduis MpopecCHOHATBHOTO
o0OpazoBaHwUsI.

PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIUILINHBI
OcBoenne conepxkaHust yduyeOHOM  jnuciMmiMHbl — «buoxumus», obecnedynBaeT

JOCTHKEHHUE CTYIEHTaMU CIIEIYIOINX Pe3y/JIbTaTOB:

. JUYHOCHIHBIX

YYBCTBO T'OPJOCTH M YBAKEHUS K UCTOPUU U JOCTHKEHUSIM OTEUECTBEHHOW HAyKW;
IIPEACTABJICHNS O LEJTOCTHON €CTECTBEHHO-HAyYHOU KapTHHE MUPA;

—— MOHMMAaHHUE B3aUMOCBS3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHUS
Ha OKPYXaloIlyK Cpely, SKOHOMUYECKYIO, TEXHOJIOTMYECKYIO, COLHMAIBHYIO U JTHUYECKYIO
cdepsl AEATETbHOCTH YEIOBEKA;

—— CIIOCOOHOCTb MCIIOJIb30BaTh 3HAHUSI O COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHE
Mupa B  oOpa3oBarelbHOM U NpPO(ECCHOHAIBHOW  JEATENIBHOCTH;  BO3MOXKHOCTH
MH(POPMALIMOHHOM cpe/ibl A1 0OecredeHus MPOyKTUBHOTO caMO0Opa30BaHus;

—— BIIQJICHHE KYJIbTYpOH MBIIUIEHHUs, CIIOCOOHOCTh K OOOOILIEHHIO, aHaIH3Yy,
BOCHPUATHIO MH(POpMAIUU B 00JaCTH €CTECTBEHHBIX HAayK, IOCTAHOBKE LIEJH U BBIOOpY MyTel
ee JIOCTKEHUS B MpodhecCHOHAIBHOM cdepe;

—— CIOCOOHOCTh PYKOBOJCTBOBATbCSI B CBOEH JIEATEIBLHOCTH COBPEMEHHBIMU
IPUHLIMIIAMU TOJIEPAHTHOCTH, AMANIOra U COTPYAHHYECTBA; TOTOBHOCTh K B3aUMOJAECHCTBHIO C
KOJIJIeraMu, paboTe B KOJUIEKTUBE;

—— TOTOBHOCTb HCII0JIb30BaTh OCHOBHBIE METO/IbI 3alIUTHl OT BO3MOKHBIX ITOCJIEICTBUI
aBapui, KaTacTpod, CTUXUHHBIX Oe/ICTBUI;

—— o0nalaHue HaBbIKaMU Oe30macHOi paboThl BO BpeMsl IIPOEKTHO-UCCIIe10BaTEIbCKON
Y DKCIEPUMEHTAIbHOMN JEATEIbHOCTH, IPU UCIOIb30BAaHUH JJAOOPATOPHOIO 000PYI0BaHUS;

—— CHOCOOHOCTh MCIOJIB30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHMSI B IPAKTHUECKOMN
NESITEIbHOCTH U TOBCEIHEBHOM JKM3HU Ui COOMIOACHUS Mep MNPOPMIAKTHKU OTpPaBIICHUH,
BUPYCHBIX M JpPYTUX 3a00JIeBaHHM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHUS, aKOTrOJIM3Ma,
HAapKOMAaHMWH); TIPaBUJI TIOBEJIEHUS B IPUPOJIHON CpENE;

—— TOTOBHOCTb K OKAa3aHHIO NEPBON MOMOILM INPU TpaBMax, NMPOCTYIHBIX M APYTUX
3a00JIeBaHUAX, OTPABJICHUSIX MUILEBBIMU POTYKTAMU;

. MemanpeomemHuix:

——  HCIIOJIb30BAHME PA3IMYHBIX BUJOB IO3HABATEIHHON JIEATEIBHOCTH M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX oOlepanuii (MOCTaHOBKU 3a1aud, (OpMYJIHPOBAHMS TUIOTE3, aHAIM3a U



CHUHTE3a, CpaBHEHUs, OOOOIIEHUs, CHUCTEMAaTH3allMU, BBISBICHUS IPUYMHHO-CIIEICTBEHHBIX
CBsi3€H, OUCKA aHAJIOroB, (HOPMYIHPOBAHUS BBIBOAOB) Il PEIICHUS MOCTABICHHOW 3a/1a4H,
NPUMEHEHHE OCHOBHBIX METOAOB MO3HAHUS (HAOMIOJCHMS, HAYYHOTO SKCIEPUMEHTA) s
U3yYCHHs] PaA3IMYHBIX CTOPOH XHUMHYECKHX, OHMOJIOTHYECKHX OOBEKTOB M TIPOILIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOAUMOCTD CTAJIKUBATHCS B POECCHOHATIBHOU cdepe;

B UCIOJIb30BaHUE PA3JIMYHBIX MCTOUYHUKOB JJIs MOIY4EHUs HMHPOpMaLuy,
YMEHHME OLIEHHUTb €€ JOCTOBEPHOCTb JUI1 JOCTH)KEHHS XOPOUIMX pe3ylbTaToB B
npodeccuoHalibHOU cdepe;

. npeomMemHmuix:.

— c(OpPMUPOBAHHOCTH TPEJCTABICHUNA O MECTe XMMHH B COBPEMEHHOW HAyYHOM
KapTHHE MHUpPA; MOHUMAaHUE POJM XMMHUH B (POPMHUPOBAHUU KPYyrozopa u (yHKIHOHAIHHON
IrPaMOTHOCTH Y€JIOBEKA JJISl PELICHUS IPAKTUYECKUX 3a/1ay;

——  BJAQJCHME OCHOBOINOJAralIMMU XUMUYECKUMH IOHATHSIMH, TEOPUSIMHU,
3aKOHaMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE II0Jb30BAHHE XMUMHYECKONM TEPMHMHOJIOIMEN H
CUMBOJIMKOI;

——  BIAQJCHHME OCHOBHBIMM METOJAaMHM HAy4dyHOIO IIO3HAHMS, HCIOJIb3YEMBIMU B
XUMUU: HaAOJIOJEHUEM, ONHCAHHEM, U3MEPEHHEM, SKCIIEPUMEHTOM; yMEHHE 00pabaThiBaTh,
OOBSACHATH Pe3yJbTaThl MIPOBEIECHHBIX ONBITOB U JIEaTh BbIBO/bI; TOTOBHOCTh U CIIOCOOHOCTh
IPUMEHSTh METO/bl IO3HAHUS IPU PEILICHUH MPAKTUYECKUX 3a/1ay;

——  c(opMHpPOBAaHHOCTh YMEHUS JaBaTh KOJUYECTBEHHBIE OLIEHKH U IPOU3BOJIUTH
pacueTsl M0 XUMHUYECKUM (POpPMYIJIaM U ypaBHEHHSIM;

——  BIJIaJICHUE NpaBWIAMHU TEXHUKH 0€30MaCHOCTH MPU HCIOJIb30BAaHUM XMUMUYECKUX
BELIECTB;

—  c(OpMHUPOBAHHOCTh COOCTBEHHON MO3MLIMU 110 OTHOIIEHHIO K XHMHYECKOM
uH(pOpMaLKK, 110JIy4aeMOH U3 pa3HbIX UCTOYHHUKOB.

—— IOHUMMAaHHuE B3aMMOCBSA3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, UX BIMSHHS
Ha OKPYXaloIIyl0 Cpery, KOHOMHUYECKYI0, TEXHOJIOTUYECKYI0, COLIMAJIbHYIO U ITHYECKYIO
cdepsl AeITETbHOCTH YEIOBEKA;

—— CHOCOOHOCTb MCIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHUHE
Mupa B  00pa3oBaTeNbHOM M  NPOPECCHOHANBHOM  JAEATEIbHOCTH;  BO3MOXKHOCTH
MH(POPMALIMOHHOM cpe/ibl AJ1sl 0OecredeHus MPOIyKTUBHOTO caMO0Opa30BaHuUs;

—— BIAJICHHE KYJIbTYpOHl MBIIUIEHHUsS, CIIOCOOHOCTh K OOOOILICHHIO, aHaIH3Yy,
BOCTIPHATHIO MH(POPMAIIUN B 00JIACTH €CTECTBEHHBIX HayK, IOCTAHOBKE LI€JH U BBIOOpY MyTei
ee JIOCTHXKEHUs B podeccuoHanbHoi chepe;

—— CIHOCOOHOCTh pYKOBOJCTBOBATbCSI B CBOEH JAESITEIBHOCTH COBPEMEHHBIMU
NPUHLIMIIAMU TOJIEPAHTHOCTH, AMANIOra U COTPYAHHYECTBA; TOTOBHOCTh K B3aUMOJIEHCTBUIO C
KoJJIeraMu, paboTe B KOJJIEKTUBE;

—— TOTOBHOCTb HCITI0JIb30BaTh OCHOBHBIE METO/IbI 3aIIUTHl OT BO3MOKHBIX IOCJIEICTBUIN
aBapui, KaTacTpod, CTUXUIHHBIX O€/ICTBUII;

—— obOnajlaHue HaBbIKaMU Oe30MacHoi paboThl BO BpeMsl IPOEKTHO-UCCIIe10BaTEIbCKON
U SKCIIEPUMEHTAILHON JAEATEIbHOCTH, IPH UCIIOJIB30BAHUH JIAOOPATOPHOTO 000PYI0BAHUS;

—— CIIOCOOHOCTh HCMOJb30BaTh MPHOOPETEHHBIE 3HAHMA M YMEHHUS B MPAKTHYECKOM
NESTENIbHOCTH U TOBCEIHEBHOM JKM3HU Ui COOMIOACHHS Mep MNPOPMIAKTHKU OTpPaBIICHUH,
BUPYCHBIX M ApPYTUX 3a00JIEBaHUN, CTPECCOB, BPEIHBIX NMPUBBIUEK (KypeHHUs, aJKOToIHu3Ma,
HAapKOMAaHUH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;



—— TOTOBHOCTb K OKAa3aHHUIO NE€PBOM IMOMOIIM IPH TpaBMax, MPOCTYIAHBIX M APYIHX
3a00JIeBaHUAX, OTPABJICHUSAX MUILEBBIMU POTYKTAMU;

——  c(OopMHUPOBaHHOCTh MPEICTABICHUNA 00 AKOJOTHUECKOW KYJIbTYPE KaK YCIOBHH
JOCTUXKEHUSI  YCTOMYMBOro (COAJaHCUPOBAHHOIO) Ppa3BUTHS  O0IIECTBA U MPUPOABI,
HKOJIOTHYECKUX CBA3SIX B CUCTEME «UEJIOBEK—OO0IIECTBO—IIPHPOJIAY;

—  c()OpMHUPOBAHHOCTh 3KOJIOIMYECKOI'O MBIIUICHUS U CIOCOOHOCTH YYMTBHIBATH U
OLIEHUBATh SKOJIOTHYECKHE TIOCIIECTBUS B Pa3HbIX cepax AesTeIbHOCTH;

——  BJAQJICHHE YMEHUSAMH MPUMEHATh HKOJOTMYECKHUE 3HAaHUS B IKU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BBINOJIHEHUEM TUIIMYHBIX COLMAIBHBIX POJIEH;

——  BIAJCHHME 3HAHUSAMHM D3KOJOTMYECKHMX HMIIEPAaTUBOB, TPAXAAHCKUX IpaB U
o0si3aHHOCTE B 00JMacTH »HHEPro- M pecypcocOepekeHuss B HMHTEpPEcax COXPaHEHUS
OKPY>KaIOIIEeH Cpeibl, 310POBbs U OE30MACHOCTH JKU3HU;

——  c(OpMHUPOBAHHOCTh JMYHOCTHOTO OTHOILICHUS K SKOJIOTWYECKHM IICHHOCTSIM,
MOpaJIbHOW OTBETCTBEHHOCTH 32 HKOJIOIMUECKHUE MTOCIEICTBUS CBOUX JICHCTBUI B OKpYXKarolen
cpere;

- c(OpMHPOBAHHOCTh CHOCOOHOCTHM K BBIIOJIHEHUIO IPOEKTOB 3KOJIOIMYECKH
OpPUEHTHPOBAHHON COLMAIBHON JEATEIbHOCTH, CBSI3aHHBIX C 3KOJIOTMYECKOH 0e30MacHOCThIO
OKpYXKaroIllel CpeJibl, 310pPOBbEM JIFOAEH U MOBBIIEHUEM X 3KOJOTUYECKON KYJIBTYPHI.

COJIEP)KAHUE YYEBHOM JUCOUTLIMHBI
PA3JIEJI 1 Xumus

Bsenenue

Hayunsle MeToAbl O3HAHUS BEIIECTB U XMMUYECKUX SIBIIEHUW. Ponb skcnepumeHTa U
TEOpUH B XUMHH. MOAEIUPOBAHNE XUMHUYECKUX MPOLECCOB. 3HAYEHUE XUMHUU IPU OCBOEHUU
npodeccuit CIIO u cnemumanbHocteit CIIO TexHuueckoro mnpoduias mpodecCHOHATBHOTO
obOpasoBaHwUs.

1. OOmrast u HeOpraHUYeCcKas XUMHUs

1.1. OcHogHble nouamus u 3aKOHbL XUMUU

OcHoBHbIe ToHATHA XuMuM. BemectBo. Atom. Monekyna. XUMHUUYECKHH SJIEMEHT.
Annorponusi. IIpocteie U ciioxkHBIE BemecTBa. KadecTBEHHBI M KOJUYECTBEHHBIM COCTaB
BelecTB. XUMHUECKUe 3HaKu U (hopmynbl. OTHOCHUTENbHBIE aTOMHAs U MOJEKYJSpHAs MaccChl.
KonuuecTBo BemiecTna.

OcHoBHbIE 3aK0HBI XUMHUH. CTexruoMeTpusi. 3aKOH COXPAHEHHSI MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJSIPHOU CTPYKTYpbl. 3aKOH ABOTaJpo WM CIEICTBUS M3
HEro.

PacuerHble 3amaun HAa HAXOX/IEHWE OTHOCUTEIILHON MOJICKYJIIPHON MacChl, ONpe/IeIeHIE
MacCOBOU JOJU XMMHUYECKUX DJIEMEHTOB B CJI0KHOM BEIIIECTBE.

Hemoncmpayuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu MoONEKyJl MPOCTBIX M CIOXKHBIX BeHIECTB (1IapocTep:kHeBble W CTroapTa—
Bpurneoa).

Konnekuust mpocThIX U ClIOKHBIX BemlecTB. HekoTopeie BelecTBa KOIMYECTBOM | MOJIb.
Mojenb MOISIpHOTO 00bEMa ra3oB.

Annorponus hocdopa, KHCIOPoa, OJI0Ba.

Ilpogpunvuvie u npogpeccuonanvrno 3nauumoie 3nemenmol cooeprcanus. AaIOTPOIHbIE
MoauduKauu yrieponaa (anmas, rpadur), Kuciaopoaa (KHCIOpo, 030H), 0J0Ba (cepoe u Oenoe



0110B0). [loHATHE 0O XUMUUECKON TEXHOJIOTUU, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Ilepuoouyeckuii 3axkon u Ilepuoouueckas cucmema XUMUYECKUX DIEMEHMO8
.U Menoeneesa u cmpoenue amoma

Iepuoguueckuii  3axkon  J[.M.MenpaeseeBa. Otkpeitne  J.M.MenneneeBbim
[Tepuoamdeckoro 3akoHa. [lepnonnueckuii 3akoH B popmynuposke J[.11.Menneneena.

[lepuognueckass Tabiuia XUMHUYECKUX OJIEMEHTOB — Tpaduyeckoe OTOoOpaxeHue
NepUOANYEcKOro 3akoHa. CTpyKTypa MepuoInYecKoi TabIuIIbl: Mepruoibl (Mable U OOJBIINE),
TPYIIIBI (TJaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /|.U. Menoeneesa. AToM — cloxHas
yacTuma. Sapo (MpOTOHBI M HEUTPOHBI) M 3JIEKTpOHHAs obOonouka. M3ortombl. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MalbIX mepruoaoB. OCOOEHHOCTH CTPOCHHSA
DJIGKTPOHHBIX O00O0JIOUYEK aTOMOB JJIEMEHTOB OOJBIIMX MEPHOJOB (IMEPEXOAHBIX JIIEMEHTOB).
[lonsiTue 006 opOutansx. S-, p - u d-opOuramu. DIEKTPOHHBIE KOH(MUTYpalUU aTOMOB
XUMUYECKUX DIIEMEHTOB.

CoBpemennas (opmynupoBka [lepumoguueckoro 3akona. 3HaueHue Ilepuommueckoro
3akoHa u Ilepmonnueckoid cucrembl xuMuueckux snaeMeHToB [|.M.MenaeneeBa nis pa3BuTus
HayK{ U TIOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

Jemoncmpayuu

Paznuunsre (dopmbI Ilepnonnueckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
Hd.N.Menneneena.

Junamuueckue Tabauiibl 11t MoaenupoBanus [lepuoandeckoil CUCTEMBI. DIEKTPU3ALIHS
TEJ U UX B3aUMOJICCTBHE.

Jlabopamopuwiii oneim

MonenupoBanue noctpoeHus [lepuonnyeckoit TaOIUIBI XUMHUYECKHUX JIEMEHTOB.

Ilpopunvnuvie u  npogpeccuonanvno  3HauUMbBIE  IIEMEHMBL  COOEPIHCAHUA.
PannoaktuBHOCTh. lcnosib3oBaHuME paguOaKTUBHBIX H30TONOB B TEXHUYECKUX LENSAX.
PentrenoBckoe M3Iy4eHHE U €ro UCMOJIb30BAHNWE B TEXHUKE U MeauIlMHe. MoIeTupoBaHue Kak
METO/I MPOTHO3UPOBAHUSI CUTYAIlUX Ha TTPOU3BOICTRBE.

1.3. Cmpoenue eewecmsa

Honnasi xumuuyeckasi cBsi3zb. KaTnoHbl, uX 00pa3oBaHHE W3 aTOMOB B pe3yibTaTe
mpolecca OKHUCIEeHHA. AHHMOHBI, HX o0Opa3oBaHHME W3 aTOMOB B pe3ylbTaTe Impolecca
BocCTaHOBJIEHUs. MOHHasg CBsA3b Kak CBSA3b MEXKIYy KaTHOHAMHU M aHHOHAaMHU 34 CYET
AIIEKTPOCTATUYECKOTO TpHUTsbKeHUs. Kimaccudukanuss HMOHOB: TO COCTaBy, 3HaKy 3apsja,
HAIUYUIO THIpATHOM oOonouku. MoHHbIE KkpucTammudeckue pemieTku. CBOWCTBA BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUTMYECKOUN PEIIeTKHU.

KoBanenTHasi xumuyeckasi cBsi3b. MexaHu3m o00pa3oBaHUs KOBAJIEHTHOW CBSI3HU
(0OMEeHHBIN ¥ JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KOBajeHTHBIE MOJspHAsS U
HEMOJIsApHast  CB3U. KpaTHOCTh  KOBaJ€HTHOW  CBSI3U. MOJNEKYISIpHbBIE W aTOMHBIE
KpucTtajuinueckue pemerkd. CBOICTBA BEIMIECTB C  MOJIGKYJISAPHBIMH U aTOMHBIMHU
KPUCTAJUIMYECKUMU PEIIeTKaMHU.

Metaun4yeckas ¢Bsi3b. MeTamnueckass KpUCTaNIMYECKasi pelieTka U MeTallinuecKas
XUMUYeCKast cBsi3b. DU3nMUEeCKre CBOMCTBA METAJIIOB.

ArperatHbie COCTOSIHUSI BellleCTB W BOJAOPOJAHAs CBAA3b. [Bepoe, XXUIKOE U
razoo0pa3Hoe cocTosiHus BeecTB. llepexon BemiecTBa M3 OJHOIO arperaTHOro COCTOSHUSI B
npyroe. Bonopoanas cBs3b.

Yucrslie BeniecTBa U cMecH. [lonsitue o cmecu BeniecTB. [ OMOreHHbIE U T€TEpOreHHbIE



cmecu. CoctaB cMmecell: oObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBasi A0
[IpUMeceH.

Jucnepcuble cucremsbl. [lonsarue o gucnepcHoil cucreme. JlucmepcHast ¢aza u
nucriepcuoHHas cpefa. Kiaccudukamus nucnepcHbIX cucteM. [loHSATHE O KOJIOWTHBIX
CUCTEMAX.

Hemoncmpayuu

Mopaenb KpUCTAIIIMYECKON PEMIETKH XJI0pUAa HATPHUS.

OOpasupl MUHEpaJIOB C HMOHHOM KPUCTAIIMYECKON pEIIeTKON: KalblMTa, TajluTa.
Mogenu KpucTaNIMYecKNX PelIeToK «Cyxoro apaa» (i iona), anmasa, rpagura (Wi KBapua).

[TpuGopsl Ha KHUIKUX KPUCTAIUIAX.

OO0pa31ipl pa3IuYHBIX TUCTIEPCHBIX CUCTEM: SMYIbCHH, CYCIIEH3UH, adpO30Je, rele u
30JIEH.

Koarynsmus. Cunepesuc. Ipdext Tunmans.

Jlabopamopuusie onvimot

[IpuroToBnenue cycrneH3uu KkapOoHaTta Kanblus B Bojae. llomyueHue sSMynbcuu
MOTOPHOTO Macia

Ilpogpunwvuvie u npogheccuonanvno 3nauumoie nemenmol cooeprcanus. 110apHOCTD
CBA3M M MOJSIpHOCTb Mosekyibl. Konaencauusa. Tekyudects. Bosronka. Kpucramnuzanus.
Cyb6numanus u aecyoaumanus. AHOManuM (QU3NYECKUX CBONCTB BOJbI. KHJKHE KpUCTAILIbL.
MuHepansl ¥ ropHblE NOPOJbl KaK MPUPOJHBIE CMECU. DOMYJIbCUU U CYCHEH3UHU. 30U (B TOM
yucie adpo3onn) u renu. Koarymsinus. Cunepesuc.

1.4. Booa. Pacmeopbl. Dnekmponumuieckas Ouccoyuayus

Boaa. PacrBopsl. PactBopenue. Bona kak pactBoputesib. PacTBOPUMOCTH BENIECTB.
HaceplienHble, HEHACBIIIEHHbIEC, IEPECHILIEHHBIE PAaCTBOPbL. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUJKOCTEH U TBEP/IbIX BEIIECTB OT PA3NUYHBIX (PAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIECTBA.

DJIEKTPOJIMTHYECKASA AUCCOLHMALMSA. DNEKTPOIUTHI u HERJIEKTPOUTHI.
ONeKTpoaUTHUECKas JAucconuanus. MeXaHU3Mbl 3IIEKTPOJUTUYECKOW JAUCCOIMAlMM IS
BEIIECTB C Pa3IMYHbIMU THIAMH XUMHUYECKOU CBSA3H. [ MapaTupOBaHHbIE M HETUIPATUPOBAHHbIE
noHbl. CrTeneHb >JEKTPOIUTHUECKON auccouuanuu. CunpHble U ci1al0ble  BJIEKTPOJUTHI.
OcCHOBHBIE TIOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON aucconrannn. KuciaoTel, OCHOBaHUS U COIU
KaK AJIEKTPOJIUTHI.

Jemoncmpayuu

PacTBOpHMOCTB BEILIECTB B BOJIE.

Cobupanue razoB METOJOM BBITECHEHHUS BOJbl. PacTBOpeHHEe B BOJI€ CEPHOM KUCIOTHI U
cosieit ammoHus. OOpa31bl KPUCTAIUIOTUIPATOB.

N3roroBiieHne runcoBo MOBS3KHU.

HcnpiTanne pacTBOPOB 3JIEKTPOIMTOB M HEDJIEKTPOJIUTOB Ha MpPEIMET JAMCCOIMAIMH.
3aBUCUMOCTb CTETEHHU AIEKTPOIUTUYECKON AMCCOLMAIMHN YKCYCHOM KHCIIOTHI OT pa3z0aBiieHUs
pacTBopa.

JIBM>KEHHME OKpAlIEHHBIX HOHOB B 3JIEKTPUUECKOM Ioiie. [IpuroroBieHne xecTkoi BObI
U YCTPAHEHHUE €€ )KECTKOCTH. VIOHUTBHI.

OO6pa31bl MUHEpPAIbHBIX BOJ] Pa3IMYHOIO Ha3HAYECHHUS.

Ilpakmuueckoe 3anamue

[IpuroroBnenue pacTBopa 3alaHHON KOHLIEHTPALUK.

Ilpogunvuvie u npogpeccuonanvno 3nauumoie 3nemenmol cooeprcanusn. Pactsopenue



Kak (pu3uKo-XxuMHUecKuil npouecc. Temnossie 3¢dexTs! npu pacTBopeHuu. KpucranmoruapaTsl.
Pemenue 3amay Ha MaccoByr JOJIKO PAacCTBOPEHHOro BeunlecTBa. lIpuMeHeHue BoAbI B
TEXHHUYECKUX TeIsAX. JKeCTKOCTh BOJIBI U CIIOCOOKI €¢ yeTpaHeHHsl. MUHepallbHbBIC BOJIBI.

1.5. Knaccughuxayus neopeanuueckux coeOuHeHull i ux ceoucmaea

Kucnorsl m ux cBoiicTtBa. KHCIOTBI Kak 3IEKTPOJIUTHI, WX KIACCH(PUKAIUSI I10
pa3IMYHBIM IPU3HAKaM. XMMHUYECKHE CBOMCTBAa KUCJIOT B CBETE€ TEOPUHU 3JIEKTPOJIUTUYECKOU
nuccouuanuu. OCOOEHHOCTH B3aUMOICHCTBUS KOHIIEHTPUPOBAHHON CEPHOM U a30THOM KHUCIIOT €
MeTasiamMu. OCHOBHBIE CITOCOOBI MOyUEHUS! KUCIOTHI.

OcHoBanuss u ux cBoiicTBa. OCHOBaHUS KakK SJEKTPOJIMTHI, MX KiIacCUPHUKAIUSA IO
pa3IMYHBIM NpHU3HAKaM. XMMHUYECKUE CBOMCTBA OCHOBAHUN B CBETE TCOPUU IJIEKTPOJIUTUYECKON
mucconuanuu. PasnmoskeHne HEpacTBOPUMBIX B BOJAe OCHOBaHWUH. (OCHOBHBIE CIOCOOBI
MOJTYy4YECHUSI OCHOBAHUM.

Coau n ux coiicrBa. Conu kak 37eKTposiuThl. CoJid CpeHHE, KUCIbIE U OCHOBHBIEC.
XUMHYECKHE CBOMCTBA COJIEM B CBETE TEOPUU DIIEKTPOIUTHUECKOW aucconuanuu. CrnocoObl
MOJIyYEHUS COJIEH.

I'maponus coneil.

Oxcuapl u ux cpoiicra. Cosneobpasyroiue U HecoleoOpa3yomue okcuasl. OCHOBHBIE,
aM(pOTEepHBIC U KHUCIOTHBIC OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHJA OT CTEICHH OKHCICHHS
00pa3yromero ero MeTajuia. XMuMUYECKHe CBOMCTBA OKCUAOB. [lomyueHrne okcuios.

Jemoncmpayuu

B3anMozeincTBre a30THOM M KOHLUEHTPUPOBAHHOW CEPHOM KHUCIOT C METaJUIaMH.
['openue dhocdopa 1 pacTBOpEHUE MPOAYKTA TOPEHUS B BOJIE.

[Tonydyenue u cBoiicTBa amdorepHoro ruapokcuaa. HeoOpaTumblil ruaponu3 kapouaa
kanpius. OOpaTUMbIN THUIPOINU3 COJIEH Pa3IMYHOTO THIIA.

Jlabopamopmuvie onvimot

HcnbiTanue pacTBOpPOB KHUCIOT HHJAMKaTOpaMu. B3auMmopeilcTBME MeETauioB C
KUCIOTaMU. B3auMoJelcTBUE KHCIOT C OKCHJIaMH METauioB. B3anMMoOAENCTBHE KHCIOT C
OCHOBAaHMUSIMH. B3auMoAeicTBUE KUCIIOT C COJISIMH.

HcnbiTanue pacTBOpOB ILIEI04YEl MHIMKATOpaMu. B3anMozeicTBre menoyen ¢ COJsIMHU.
Paznoxenune  HepacTBOpMMBIX  OCHOBaHMH. B3ammopneiicTBue cojieil ¢ MeTaJUlaMH.
B3aumoneiicTeue cosen Ipyr ¢ Apyrom. I'naponus conen pa3inuHoro TUIa.

Ilpogunvuvie u npogeccuonanvno 3nauumovie Inemenmuvt cooeprycanud. llpasuna
pa3baBiieHUs CepHOM KUCIOTHL. Vcmonp30BaHUE CEPHOIM KHUCIOTHI B MPOMBIIIEHHOCTH. Enkue
HIEJI0YM, WX HCIOJIb30BAHME B MPOMBIINUICHHOCTU. [aleHas M HeramieHas H3BECTb, HX
pUMEHEHUe B cTpouTenbeTBe. ['umc u anedactp, rurcoBaHue.

[Tonsitue o pH pactBopa. KuciotHas, menoynas, HeMTpajibHas cpeia pacCTBOPOB.

1.6. Xumuuecxkue peaxyuu

Knaccupukauusa xumMu4yeckux peakuuil. Peakuuum coequHEHUs, Pa3JIOKEHHS,
3ameneHusi, obmena. Karanmutuyeckue peakimu. OOpaTuMble W HEOOpAaTUMBIC pPEAKIIHH.
['oMOoreHHble W TreTEpPOre€HHbIE pEaKIMH. DK30TEPMHUUYECKHE M HHAOTEPMUUYECKUE PEAKIHUU.
TennoBoii a¢ ekt xumuueckux peakiuid. TepMoxuMudyeckue ypaBHEHUSI.

OKkHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakiuu. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJEeHHME. BoccraHoBuTenb U OkucieHue. MeTon 3JeKTpoHHOro OanaHca JUIs
COCTaBJICHUS] YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM.

Ckopocts xuMHYeCKHX peakuuil. [IoHATHE O CKOpPOCTM XMMHYECKHUX PpEaKIHil.
3aBUCUMOCTh CKOPOCTH XHUMHYECKHX pEaKIuil OT pPa3IudHbIX (HAKTOPOB: TMPUPOJIBI



pearupyromux BEIECTB, UX KOHLEHTPALUU, TEMIIEPATypbl, IIOBEPXHOCTH CONPUKOCHOBEHUS U
MCIIOJIb30BaHUs KaTalu3aTOPOB.

Oo0patuMocTh XuMHYeckHX peakuuil. OOpatumble U HeOOpaTUMBIE PEAKIIHH.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

Jemoncmpayuu

ITpumMepbl HEOOpaTUMBIX peakLUuid, MAYLIIMX ¢ 00Opa30oBaHUEM OCaJKa, I'a3a MU BOJBI.
3aBUCHUMOCTb CKOPOCTH pE€akLMH OT IPHUPOABl pearupyrollux BewiecTs. Biaumoneincrsue
pPAcTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMH THOCYJIb(aTra HaTpUs PA3IU4YHOM KOHLEHTpPALUH U
TeMuneparypbl. Mozenp KUAIAIIETO CIIOS.

3aBUCUMOCTb CKOPOCTH XMMMUYECKON peakUuu OT MPUCYTCTBUSA Karaiau3aTopa Ha
IIpUMepE pa3loKEeHUs IEPOKCH/IA BOJIOPO/IA € TIOMOIIBIO IMOKCHA MapraHLla U KaTalasbl.

Mogens anekrponusepa.

Mogenb 37eKTpOIU3HON BaHHBI JUIsl MOIYYEHHs allFOMUHUS. MO/Ienb KOJIOHHBI CUHTE3a
aMMHaKa.

Jlabopamopnvie onvimoi

Peakuus 3ameleHns Meu Kejlie30M B pacTBOPE MEAHOIO Kyrnopoca. Peakiuu, unymue ¢
o0pa3oBaHUEM OCajIKa, ra3a Uil BOIbI.

3aBUCUMOCTb CKOPOCTH B3aUMOJEHCTBUS COJIIHOM KHCJIOTHI C MeETalylaMH OT HX
IPUPOJIBIL.

3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJITHOM KHUCIOTOM OT €€
KOHLEHTpAaLUH.

3aBUCUMOCTh CKOpOCTH B3aumozencTBus okcuaa meau (1) ¢ cepHoit kuciaoroil or
TEMIIEPATYPHI.

Ilpogpunvnvie u npogeccuonanvno 3nauumole nemenmsl cooepicanusn. llonstue ob
JJEKTPONIN3E. DINEKTPOJIA3 PACIIIIABOB. DJIEKTPOJIM3 PACTBOPOB. DJIEKTPOIUTUYECKOE ITOJIyYEHHE
amomunus. IIpakTudeckoe npuMeHeHue snekTposnsa. 'anpBaHomactuka. ['anbpBaHoCTETHS.
PadunupoBaHue IBETHBIX METAIIIOB.

Karaims. I'omorensnsle n rereporeHHble karanu3atopsl. [Ipomoropsl. Katanutunueckue
snibl. UTHTUOUTOPEL.

[Ipon3BocTBO aMMHUaKa: ChIpbe, anmnapaTypa, Hay4Hble IPUHLHUIIBL.

1.7. Memannvl u nememannvl

Metaiaiabl. OcoOOEHHOCTH CTPOEHHS aTOMOB M KpucTaiioB. dusmyeckue CBOWCTBa
MmetauioB. Kiaccudukanuss MeTausloB HO pa3IMyHBIM IpHU3HAKaM. XUMHUYECKHE CBOICTBa
METAJIJIOB. DJIEKTPOXUMUYECKUN Pl HANPSKEHUH MeTalIoB. MeTtannorepmust.

O6mue criocoOb! noiayyeHus: mMetayuioB. Ilonstue o meramnypruu. Ilupomeramnyprus,
TUAPOMETAJUTYPrHs U 3aeKTpoMeTaryprust. CriyiaBbl UepHbIE U LIBETHBIE.

Hemeramaabl. OcoOeHHOCTH cTpoeHUst aToMOB. Hemeramibl — mpocThie BelIECTBaA.
3aBUCHUMOCTh CBOMCTB TaJIOTEHOB OT UX TMOJOXEHUS B IEPUOJUYECKOM CHCTEME.
OKuCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B PsIly 2JIEKTPOOTPULIATEIBHOCTH.

Jemoncmpayuu

Komnnekuust meranios.

B3aumopeiicTBue MeTalsioB ¢ HEMeTaulaMM (bKenies3a, IIMHKAa U aJlOMUHUS C CEpoH,
AITIOMHUHUS C HO0M, CYpbMBI C XJIOPOM, TOPEHHE KeJle3a B XJI0pe).

I'openne MeTamioB. ATIOMUHOTEPMHUS.

Komnekuust Hemeramnos. ['openne HemerannoB (cepbl, ocdopa, yris). BeirecHenue



MEHEEe aKTUBHBIX FaJIOTEHOB U3 PACTBOPOB UX COJIEH 00Jiee aKTUBHBIMU TaJIOr€HaMH.

Mopenb TpOMBIIUIEHHON YCTaHOBKH ISl IPOM3BOJCTBA CEPHOM KUCIOTHL. Mozenb neuun
Ui o0kura wu3BecTHsAKA. KoJUleKIMM NpONyKIMH CHIMKATHONW MPOMBIIUICHHOCTH (CTEKIa,
dapdopa, dasiHca, IEMEHTa pa3IMYHBIX MAPOK U AP.).

Jlabopamopnvie onvimol

3aKajka 1 OTIIyCK CTalH.

O3HakoMJIEHHE CO CTPYKTYpaMu ceporo u 6esoro uyryHa. Pacnio3naBanue pyJ sxenesa.

Ilpakmuueckue 3anamus

[Tonmyuyenue, cobupanue 1 pacro3HaBaHHe I'a30B. PelieHre sKCriepuMeHTalbHbIX 3a/1a4.

Ilpogpunvuvie u npogpeccuonanvno 3nauumvie rnemenmut cooeprcanusn. Kopposus
METAJIJIOB: XUMHUYECKass U IEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCIOBHUI
okpyxatomen cpeapl. Knaccupukanuss KOppo3UM METAUIOB IO PA3JIMYHBIM PHU3HAKAM.
CriocoObI 3aIU Tl METAIOB OT KOPPO3HH.

IIpon3BoaCTBO UyryHa U CTAJIN.

[Tonyyenue HemeTanI0B (PPaKIMOHHON MEPErOHKON KUIKOTO BO3yXa U JIEKTPOIU30M
pPacTBOPOB MJIM PACILUIABOB 3JIEKTPOJIUTOB.

CunukaTtHas IpOMBILIUIEHHOCTb. [Ipon3BOICTBO CEPHON KHCIIOTHI.

2. Oprannueckasi XUMHS

2.1.  OcHoguvie noumamus opeaHuyeckou XUMUu U meopus CMpOEeHUs OP2AHUYECKUX
coeouHeHutl

IIpeamer opranumyeckoi xumMuH. [IpupoaHbIe, HCKYCCTBEHHBIE W CHHTETHYECKHE
opraHuueckue BeniecTsa. CpaBHEHUE OPraHUYECKUX BEILIECTB C HEOPraHUYECKUMH.

BanentHocTh. XMMHUYECKOE CTPOCHHE KaK MOPSAAOK COCIUHEHHUS aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopust crTpoeHusi opraHmveckux coeanHeHuit A.M.BbytraepoBa. OcHoBHbIE
HOJIOKEHUS TEOPUH XUMHUYECKOro crpoeHus. Mzomepus u usomepbl. Xumudeckue GopMyssl U
MOJEJIA MOJIEKYJI B OPTraHUYECKON XUMHH.

Kaaccudukanua opranmuyeckux BemectB. Kiaccuduxanus BemecTs MO CTPOEHHUIO
YIJIEPOAHOIO CKelleTa M HAIMYUIO (YHKIMOHANBHBIX Ipymni. ['omonoru u romosnorusi. Hagana
Homenkiarypel IUPAC.

Kinaccnpukanma peaknmidi B OpraHM4eckoil XxuMuH. Peakuuum npUCOEIMHEHHUS
(ruapupoBaHMs,  TAJOT€HUPOBAHMSA,  TUAPOTAJIOTEHUPOBAHUA,  ruaparanuu).  Peakuuun
OTUICTITIEHUS  (AETHAPUPOBAHUSA,  JECTHAPOraJIOTeHUPOBAaHUS,  Jeruaparanuu). Peaxnuun
3aMelleHus. Peakuuu usomepusanuu.

Hemoncmpayuu

Mopenu MOEKyJI TOMOJIOTOB U N30MEPOB OPraHUYECKUX COCIMHEHHM.

KauectBeHHOE OOHapyxeHHe yriaepoja, BOAOPOJAa M XJIopa B MOJIEKYJaX OpraHH4eCKHX
COCTUHEHUH.

Jlabopamopuuwiit onvim

N3rorosneHue Moaenen MOJIEKYJl OpraHUYECKHUX BELIECTB.

Ilpogunvnvie u npogheccuonanvno 3nauumovie nemenmul cooeprycanus. Ilonstue o
cyoctpare W peareHTe. Peakuuu OKHMCICHHS M BOCCTAHOBJICHHMS OpPraHMYECKHUX BEIIECTB.
CpaBHeHue KiacCU(pHUKAMU COEIMHEHUN U KIacCU(PHUKAIMU peakuuid B HEOPraHM4eCKOW u
OPraHUYEeCKON XUMHH.

2.2. Vene000poowsl u ux npupooHvle UCOYHUKU

AJlkaHbl. AJIKaHbl: TOMOJIOTMYECKHUM PSAJ, H30MEPUS M HOMEHKJIATypa ajKaHOB.



XUMHYeCKHe CBOMCTBa alkaHOB (MeTaHa, 9TaHAa): TOPEHHE, 3aMelleHHE, paslIoKEHue,
Jgeruapuposanue. [IpyumeHenue ankaHoB Ha OCHOBE CBOMCTB.

AJkeHbl. DTHWIIEH, €ro MojydyeHUue (ACTUIPUPOBAHUEM OTaHa, JENOIUMeEpHU3alen
NOJIMATUIIEHA). ['OoMOJOrMYeckuil psii, HU30MEpHUs, HOMEHKJIATypa aJKEHOB. XHMHUYECKUE
CBOWCTBA JTWJICHA: TOPEHHE, KAUeCTBEHHbIE peakiuu (oOeciBeyMBaHHE OPOMHON BOJABI H
pacTBopa nepMaHraHara Kajius), TuapaTalus, noiuMepusanus. [lpuMenenue 3TuaeHa Ha OCHOBE
CBOMCTB.

JAuenbl U kKayuyku. [loHsTHe 0 aMeHax Kak yriaeBOAOpOAaxX € ABYMS JBONHBIMHU
cBsa3siMu. COMNpsDKEHHBIE JHEHBL. XHWMHUYECKHE CBOWCTBAa OyramueHa-1,3 u  wM3ompeHa:
oOecrBeuynBaHNE OPOMHOM BOJIBI U MOJIMMEPU3ALUS B Kayuyyku. HaTypanbHbIl U CHHTETHYECKUE
Kay4yyku. Pe3una.

AaxuHbl. AnerwieH. XUMHYECKHE CBOMCTBA aleTHJIEHA: TOpPEeHUEe, 00ECIBEYMBAHHE
OpOMHOM BOJIbI, MPUCOEAMHEHUN XJIOPOBOJIOpOJA U Truaparauus. [IpumeHenue aneruieHa Ha
OCHOBE CBOMCTB. MexKiaccoBasi U30MeEpHs C AJIKaJUEHAMHU.

Apenbl. benzon. Xumuueckue cBoWcTBa O€H30/a: TOpEHHE, PEAKIUH 3aMEIIeHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a HA OCHOBE CBOWCTB.

IIpupoaHble MCTOYHUKHU YIJIeBOAOPOAOB. [Ipupoanslii ras: cocraB, NPUMEHEHHUE B
KauyecTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka nedru. [leperonka Hegru. HegrenpoayKkTs.

Jemoncmpayuu

I'openne MeraHa, 3TUjIEHa, alleTUIICHA.

OTHoleHNe MeTaHa, 3TUJICHA, alleTHIIeHa 1 0€H30J1a K pacTBOpaM IepMaHraHata Kainusi U
OpOMHOM BOJIE.

[lonyyenue sTuieHa peakuuend IeruapaTali 3TaHOja, aleTWIeHa — TUAPOIU30M
KapOua KajabIlusl.

Pa3noxkenne kaydyka Ipu HarpeBaHHM, HCIbITAHUE TMPOAYKTOB pPAa3JIOKEHUS Ha
HENpPeIeIbHOCTb.

Komnekuust obpasuoB Hedptu u HedrempoaykroB. Komnekuusa «Kamenuslii yronbp u
MPOAYKIHSI KOKCOXMMHUYECKOTO IPOU3BOJICTBA.

Jlabopamopnsie onvimol

O3HakomJieHME C KOJUIeKIMeH oOpa3loB HepTH U NPOAYKTOB €€ IMepepaboTKH.
O3HakoMJIEHHE C KOJUIEKLIMEeH KaydyKoB U 00pa3liaMu U3AEIUi U3 pe3HHBI.

Ilpochunvuvie u npogheccuonanvno 3nauumvie 3nemenmout cooepircanusn. IlpaBuio
B.B.MapkoBHukoBa. Kinaccudukanus u HazHaueHUe kayduykoB. Knaccudukanus u Ha3HaueHUe
pe3uH. Bynkanuzamus kaydyka.

[Tonyyenue amerusieHa MNHUPOIM3OM METaHa M KapOWAHBIM crmocoOom. Peakims
noJMMepHu3alui  BUHWIXJIOpUJa. [lonMBUHMIXJIOpUT M €ro mpuMeHeHue. Tpumepusanus
aleTuiieHa B OEH30171.

[Tonarue o6 skcTpakuuu. BoccTaHoBineHne HUTpoOEH30a B aHUIUH. [ 'oMosornueckuit
psn apeHos. Toisryos. HutpoBanue Tonyona. Tporu.

OcHOBHBIE HaNpaBJICHUs MPOMBIIUICHHON MepepaboTku MpupoaHoro rasa. IlomyTHsri
He(TIHOI ra3, ero nepepadboTKa.

[Ipouieccel mpoOMBIIITIEHHOW MepepadoTku He(pTU: KpeKuHr, pupopMuHr. OKTaHOBOE
4yuciio OEH3MHOB U IIETAHOBOE YHCIIO IM3€JIbHOTO TOIUIHBA.

Kokcoxumuueckoe npou3BOACTBO U €T0 MPOTYKITHS.

2.3. Kucnopoocooepoicawue opeanuyeckue coeOuHeHus



Cnuptbl. Ilomydyenne »5TaHona OpoKEHHEM TIIIOKO3Bl W THApATallield dSTUJICHA.
['mapokcuiipHas rpynna kKak GyHKunoHaimbHast. [ToHATHE O mpeaenbHbIX OAHOATOMHBIX CITUPTaX.
XUMHUYECKUE CBOIMCTBA 3TaHOJA: B3aMMOICHCTBHE C HAaTpueM, 00pa3oBaHUE MPOCTHIX CIOXKHBIX
3(pHUpOB, OKUCIEHUE B aibaeruj. llpuMeHeHne 3TaHosa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
MOCJIEACTBUSI JIUIs1 OPraHU3Ma YEJIOBEKA U IPEIYIPEXKICHUE.

I'manepuH Kak HpencTaBUTENb MHOTOAaTOMHBIX cIHUPTOB. KadecTBeHHas peakuus Ha
MHOr0aToMHble cnupThl. [IpumeHenne rmnepuna.

®enon1. Pusnyeckre U XUMHUYECKUE CBOMCTBa (heHosa. B3aummHOe BiIUSHHE aTOMOB B
MoJIeKyJie eHoa: B3auMOAECHCTBHE ¢ TMAPOKCUIOM HAaTpUs U a30THOM kucinoToi. [Ipumenenue
¢deHoNa Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 ampaermaax. AnpAeruaHas Tpynna Kak (yHKIMOHAJIbHAs.
@opMasbJIErul U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHUE B
COOTBETCTBYIOIUK cnupT. [lodydeHue anbaeruoB OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue Gpopmainbaeruia Ha OCHOBE €ro CBOUCTB.

KapOonoBbie kuciaotsl. [IoHsaTHE 0 KapOOHOBBIX KucnoTax. KapOokcunbHas rpymnna Kak
¢byHkunoHanbHAs. ['OMOJIOrMUECKUil psii MpeneNbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
[Tony4yenne kapOOHOBBIX KUCJIOT OKUCIEHHUEM ajbAErHI0B. XMMHUYECKHE CBOWCTBA YKCYCHOH
KHACJIOTHI: OOIIME CBOWCTBA C MHHEPAIBHBIMH KHCIOTAaMH U pEaKius dSTepuPUKAIHH.
IIpuMeHeHrne yKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BbICIIne »KMPHBIE KHUCIOTHI HA IpUMEpe
MaJIbMUTUHOBOW U CTEAPUHOBOM.

Cao:xnblie 3¢pupbl U xupbl. [lomydyeHne COKXHBIX 3(DUPOB peakuei dTepUPUKAIHH.
CrnoxHuble 3(hupbl B IpUpoJIe, UX 3HaYeHHE. [I[puMeHeHne cI0KHbIX 3(UPOB HA OCHOBE CBOWCTB.

Kupsl kak crnoxusle 3¢upsl. Knaccudpukanus xupoB. XUMHUYECKHE CBOWCTBA JKUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne xK1upoB Ha OCHOBE CBOMCTB. MbLIa.

YriaeBoabl. YrieBoabl, UX KiaccuuKkauus: MoOHocaxapuibl (Tiroko3a, (pykrosa),
JIycaxapuibl (caxapo3a) M mojucaxapuibl (Kpaxmai U IeJUTH0II03a).

['mroko3a — BemIECTBO C JBOMCTBEHHOW (YHKIMEW — albJACTUIOCTUPT. XHUMHUUECKUE
CBOICTBa TJIIOKO3bI: OKHUCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE
opoxenue. [IpumeHeHne TIIFOKO3bI HA OCHOBE CBOMCTB.

3HaueHue YIJIeBOJOB B KMBOW NpUpOJe U KU3HM 4enoBeka. [loHsTne o peakuusx
MOJIMKOHACHCALUU U TUAPOJIA3a Ha IPUMEPE B3aUMOIIPEBPALLCHUN: TJIFOK03a <= MOJIMCaXapuIl.

Jemoncmpayuu

Oxucnenue cnupTa B ajabAeTu.

KauecTBeHHBIE peaKkIIMM HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTs ¢eHonma B BojAe IMpu  OOBIYHOM Temreparype M HarpeBaHHH.
KauecTBeHHbI€ peakiiu Ha (hEeHOJI.

Peakuust cepeOpsiHOro 3epKaiia ajlbJIerH10B U TIIHOKO3bI.

OKHCIICHHE albJeTUIOB W TJIIOKO3bI B KHUCIOTY C momomibio rumpokcuna meau (11).
KavectBennas peakuus Ha kpaxmai. Komnekius a¢pupHbIX Maced.

Jlabopamopnwie onvimol

PacTBOpeHue rinunepuHa B BoJie U B3auMojieiicteue ¢ rujpokcuaom menu (I1). CpoiictBa
YKCYCHOW KHCJIOTBI, OOIIME CO CBOMCTBAMH MHHEpaIbHBIX KHCIOT. JlOKa3aTenbCTBO
HENpPEeeIbHOI0 XapaKkTepa KUAKOTO KUpa.

BsaumopeiictBue mmoko3sl U caxaposbl ¢ ruapokcugoM wmenu (). KauecrBennas
peaxius Ha KpaxMail.

Ilpogunvuvie u npogpeccuonanvno 3nauumole rnemenmeul cooeprcanus. MeTunoBbi



CIOUPT U €ro HCIOJIb30BaHHE B KAYECTBE XHMHUYECKOTO ChIpbsl. TOKCHYHOCTH METAaHONA U
NpaBUiIa TEXHUKH OE30MacHOCTH MpH PaboTe ¢ HUM. DTWICHIJHMKOIb U €ro IMpHUMEHEHHE.
TOKCHYHOCTH STHJICHTIIMKOJS U IPaBUiIa TEXHUKU 0€301aCHOCTH P paboTe ¢ HUM.

[Tonyyenue ¢eHoNa M3 MPOAYKTOB KOKCOXMMHUECKOTO IMPOU3BOJACTBA M W3 OCH30IA.
[Monmukonaencanus ¢Gopmanpaeruaa ¢ ¢GeHoaoM B (HeHOIOPOPMATBACTHAHYIO CMOINY.
Aueranbnaerun. [lonstiue o ketoHax Ha npuMmepe aneroHa. [I[pumeHeHHe alleToHa B TEXHHUKE U
MPOMBINIIICHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHUCJIOT (I[aBeJieBOMl KHCIOTHI KakK JBYXOCHOBHOM,
AKPUJIOBOM KUCJIOTHI KaK HEpeIeIbHOM, OCH30MHON KHCIIOTHI KaK apOMaTHUECKOMH).

[InenkooOpa3yrome Macina. 3amMeHa JKUPOB B TEXHUKE HEMNMILUEBBIM CHIPbEM.
CuHTEeTHYECKHE MOIOIINE CPE/ICTRA.

Mono4Hokucnoe OpoxkeHue TIIIoKo3bl. Kucimomonounsie npoaykTel. CuiiocoBaHue
kopmoB. HutpoBanue nemitonossl. [Inpokcuius.

2.4. A3omcooepacawue opeanureckue coeounerus. llorumepoi

Amunbl. [lonstue o0 amuHax. Anudaruyeckue amMuHbBl, HX KiIacCUPUKALUA H
HOMEHKJIaTypa. AHWJIMH KaKk oprannyeckoe ocHoBaHue. [lomyuenne aHuianMHa U3 HUTPOOEH30JIa.
[IpuMmeHeHre aHWIMHA HAa OCHOBE CBOMCTB.

AMMHOKHCJIOTHI. AMUHOKHCIIOTHI KaK aM(pOTepHbIe TU(PYHKINOHATBHBIE OPTaHUYECKUe
coeuHeHUs. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBHE C LIEJI0YaMU, KUCIOTaMHU U
Jpyr ¢ ApyroMm (peakius noivkoHjaeHcanuu). Ilentunnas cBsa3p u noaunentusl. [lpumenenue
aMUHOKMHCIIOT Ha OCHOBE CBOMCTB.

Beaku. [lepBuunas, BTopuyHasi, TpeTUYHASI CTPYKTYPbl OENKOB. XHMMHUYECKUE CBOMCTBA
OeNnKoB: TOpeHHe, [eHaTypalus, TUAPOJIU3, LBETHbIE peakuuu. buonornyeckue GyHKIUU
OeNKOoB.

Iosmmepsl. benku u noiarcaxapuibl Kak OMOMOIUMEPHI.

IInacrtmacesnl. [Tonyuenne moaumMepoB peakiyeld MOJIMMEPU3AMU U TTOJTUKOHICHCAIIIH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bosiokna, ux kiaaccuuxkanusi. Ilomyuenue BonokoH. OTHeNbHBIE MPEICTaBUTENN
XUMHUYECKHX BOJIOKOH.

Hemoncmpayuu

B3aumoneiicTBue aMmuaka M aHWIMHA C COJISIHOM KucinoToW. Peakums aHwimMHa C
OpOMHOIi BOAOH.

JlokazaTenbcTBO Hanmuuusi (YHKIMOHANBHBIX TPYHNI B pacTBOpaX aMHHOKHCIOT.
PacTtBopeHue u ocaxaeHue OesKoB.

[IBeTHBIE peakuu OEIKOB.

I'openune nTuybero nepa v WEpPCTIHON HUTH.

Jlabopamopnsie onvimol

PacTBOopeHune 6enkoB B BOJIE.

OOHapy>xeHue 0eJIKOB B MOJIOKE U MACHOM OYJIbOHE.

Jlenatypanus pacTBopa Oelka KypHHOTO Siilla CIIUPTOM, PAcTBOPAMHU COJICH TSKEIbIX
METaJJIOB U MIPU HAarpEBAHUH.

Ilpakmuueckue 3anamus

Pemenne skcrepiMeHTaNbHBIX 337a4 Ha UACHTU(PUKAIMIO OPraHUYECKUX COETUHEHUI.
Pacno3naBaHue miacTMacc U BOJIOKOH.

Ilpogpunvuvie u  npogpeccuonanvno  3nauumvie  INEMEHmMbl  COOEPIHCAHUA.
AMUHOKanpoHoBasi  kuciota. KampoH Kkak mpencTaBUTENlb MOJMAMHIHBIX  BOJIOKOH.



Hcnonp3oBanne  ruzpponmsa  OEnKOB B NPOMBIIUIEHHOCTH.  [lOMMBUHMIXIIOpPHL,
nonurerpadropatunen (teduion). DeHonopopmanbAeTHAHBIE IIacTMacchl.  Llemtymoun.
[TpoMBIIITIEHHOE TPOU3BOICTBO XUMHUYECKUX BOJIOKOH.

IIpumepHbIe TeMbl pedepaToB (10K/I210B), HHAUBHIYAJIbHBIX POEKTOB

. buorexHnonorus u reaHast uHxxeHepus — texHonoruu XXI Beka.

. HanorexHonmoruss Kak NOPUOPUTETHOE HAMpaBICHHE PA3BUTUS HAYKH U
npou3BoACTBa B Poccutickoit @eaepanuu.

. CoBpeMeHHbIE METObl 00e33apaKUBaHUs BOJIbI.

. AJIOTpONUS METAJLIOB.

. Kuzub u aesrensHocTh .M. Meneneena.

. «Ilepunonnyeckomy 3akoHy OyJylliee HE TPO3UT Pa3pyLIEHUEM. . .»

. Cuntes 114-ro snemenTa — TpuyM@ pOCCHHCKUX (PU3UKOB-AIEPIIMKOB.

. N3oTonsl Bonopoaa.

. Hcnonp30BaHne paJu0aKTUBHBIX H30TOMOB B TEXHUUECKUX LIEIISX.

. PenTreHoBckoe 3ay4eHHe U ero UCIOIb30BaHUE B TEXHUKE U MEIUIINHE.

. [11a3ma — yeTBepTOE COCTOSIHUE BEIIECTRA.

. AMop(dHbIe BelecTBa B MpUPO/Ie, TEXHUKE, OBITY.

. OxpaHa OKpyXarollel cpeipl OT XMMHUYECKOro 3arpsizHeHus. KonuuecTBeHHBIE
XapaKTEPUCTUKU 3arpsA3HEHUS OKPYXKAIOLIEeH cpeibl.

. [TpumeHeHne TBEPAOTO U ra3oodpasHoro okcuaa yriaepoaa (1V).

. 3aiuTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

. ['pyOonucriepcHble  CHUCTEMBI, HX KilaccU(PUKAIMs U  HCIOJIb30BaHHE B
npohecCuOHaNBHOM NeSTeNbHOCTH.

. Kocmernueckue renu.

. [TpuMmeHeHue CycreH3Uuid U IMYJIbCHIl B CTPOUTEIBCTBE.

. MuHepasbl U TOpHBIE TOPObI KaK OCHOBA JTUTOC(EPHI.

. PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

. Bopa kak peareHT u cpena Al XMMHUECKOI0 Ipoliecca.

. Kuzub u gestenpHocTh C.Appenuyca.

. Bxnan oOTedecTBEHHBIX YYEHBIX B pa3BUTHE TEOPUU DIEKTPOIUTHUECKOM
JUCCOLIMALINY.

. VYcTpaHeHne )KeCTKOCTH BOJIbI Ha IPOMBIIITIEHHBIX MPEATPUATHSAX.

. CepHas KUCIIOTa — «XJIe0 XMMHUYECKON POMBIIIJIEHHOCTI.

. Mcnonb30BaHue MUHEPATbHBIX KUCJIOT Ha MPEANPUATUSAX PA3INIHOTO NMPOdUIIs.

. OKcubpl U CONU KaK CTPOUTENIbHBIE MaTEPHAIIBI.

. Hcropus rurca.

. [ToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

. MHoronukuii kKapOoHAT KajbIUs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.

. Peakiiuu ropeHus Ha MPOU3BOJCTBE U B OBITY.

. BupryansHoe MOoi€TMpOBaHNE XUMUUYECKUX ITPOLIECCOB.

. DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

. ONEKTPOIN3 PACIIIABOB JIEKTPOIUTOB.

. [TpakTHyeckoe MpUMEHEHUE B3JIEKTPOiM3a: pa@UHHpPOBAHHUE, rajlbBaHOIIACTHKA,
raJlbBaHOCTETUsl.

. HcTopus moayyeHus ¥ MPOU3BOJICTBA AIIFOMUHHSL.

. DNEKTPOIUTHUECKOE MOTYYeHHE U paQUHUPOBAHUE METH.



. Kuzup n gesrensHOCTh 1. J[9BH.

. Posib MeTamIOB B HCTOPUM YENOBEYECKOW UBHIM3aUKU. FIcTopHs oTeuecTBEHHOM
yepHoi MeTautyprui. COBpeMEHHOE METaUTyprHiecKoe MPOU3BOJICTBO.

. Hcropust 0Te€4eCTBEHHOM LBETHONM MeTaJlypruu. Pojap MeTaioB M CILUIaBOB B
Hay4YHO-TEXHUYECKOM MPOrPECCE.

. Koppo3ust MeTamioB U criocoObl 3alTUThI OT KOPPO3UH.

. WNHepTHBIC MM 01aropoIHBIC Ta3bl.

. Posxnaroniue coinm — rajoreHsl.

. Uctopus mBeACKON CIIUYKH.

. Hctopus BOZHUKHOBEHUS U PA3BUTHSI OPTaHUYECKON XUMUH.

. Kusnub u gesrenbHocts A.M.byTieposa.

. Butanusm u ero kpax.

. Posb  OTEYECTBEHHBIX YYEHBIX B CTAHOBICHMM M Pa3BUTHM  MHPOBOM
OPraHUYEeCKON XUMHH.

. CoBpeMEHHbIE MPEJICTABICHUS O TEOPUU XUMHUUECKOTO CTPOCHUSI.

. DKOJIOTMYECKUE aCIIEKThl UCII0JIb30BAHUS YTIIEBOJOPOAHOTO ChIPBSI.

. DKOHOMHMYECKHUE aCIEKThl MEXKIYHAPOAHOTO COTPYAHUYECTBA 10 UCIOJIb30BAHUIO
YTJIEBOAOPOIHOTO ChIPBS.

. Hcropust OTKpbITHUS W pa3pabOTKH Ta30BBIX M HEPTAHBIX MECTOPOXKICHUU B
Poccuiickoit @enepanuu.

. XUMUS yTICBOIOPOTHOTO CHIPBS M MOsI OyayIasi mpodeccus.

. YriaeBoI0poIHOE TOILJIMBO, €r0 BU/IbI M HA3HAYEHUE.

. CuHTeTH4ecKe KayqyKH: HCTOPHsI, MHOT0OOpa3ue U MePCIeKTUBHIL.

. Pe3uHoTeXHHUYECKOE TMPOU3BOJICTBO U €ro pojb B HAYYHO-TEXHHUYECKOM
nporpecce.

. CBapoyHO€ MPOU3BOJICTBO U POJIb XMMHUH YIJIEBOJIOPOJOB B HEM.

. HedTps 1 ee TpaHCTOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXKIYHAPOIHOTO
COTPY/IHHYECTBA.

PA3JIEJI 2 buosaorus
Bgenenue

OOBeKT u3ydyeHus: OMOJIOrMH — XKHBas npupoza. [Ipu3HaKu KUBBIX OPraHU3MOB U HX
MHOrooOpasue. YpOBHEBas OpraHU3alUs >XUBOW MPUPOABI U 3BOIIONMA. MeToJbl MO3HAHUSA
XKHUBOW mpupoasl. OOuMe 3aKkOHOMEepHOCTH Ouosioruu. Ponb Ouonorun B (HopMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpa U MIPAKTUYECKON JEATEIBHOCTH JIOJEH.

3HaueHue OWONOTMM TMPH OCBOEHUM TMpodeccuid U CHEIUaJbHOCTEH CpenHEero
poeCCHOHAIBHOTO 00pa30BaHUsI.

Hemoncmpayuu

buonoruueckue cuctemMsl pa3HOro YpOBHS: KJIETKA, OPraHU3M, MOIMYJIALHNS, YKOCUCTEMA,
ouocdepa.

[MapcTBa KUBOM IPUPOLBL.

1. YYEHME O KJIETKE

XumMuyeckasi Opranu3anus KieTku. Knetka — anemeHTapHas )kuBasi CHCTEMa U

OCHOBHAasl CTPYKTYypHO-(DYHKIIMOHAJIbHAS €JMHMIIA BCEX JKUBBIX OpraHu3MoB. Kpamkas
UCMOPUsL U3YYeHUS KIIeMKU.

XuMmunyeckasi opranuzanus kietku. OpraHnyeckre 1 HEOpraHu4ecKhe BEIeCTBa KIETKH
Y J)KUBBIX OPraHU3MOB. benku, yriaeBo/ibl, JUMH/bI, HyKJIE€MHOBbIE KUCIOTHI U UX POJb B KIETKE.



Crpoenue M (QyHKUMH KJeTKH. [IpokapuoTdeckue M SYKAPUOTUYECKUE KIIETKH.
Bupyce! kak HekierouHas (opMma )KU3HU U UX 3HaueHue. bopr0a ¢ BUpycHBIMU 3a00JI€BaHUSAMH
(CITN A u ap.) lurorurazma u kinertouHas memOpaHa. OpraHOUIbI KIETKH.

O0meH BelmecTB M TMpeBpallleHHe J3Hepruu B KieTke. [liactuueckuit u
sHepreTrueckuil ooMeH. Ctpoernne u Gynkuuu xpomocom. JIHK — HOCUTENb HACIECTBEHHOU
uHpopmanuu. Permukanus JIHK. I'en. 'enetndeckuii koa. buocunres Genka.

KusHeHHbIH WHUKJI KJIeTKH. KieTku u uxX pasHooOpazue B MHOTOKIECTOYHOM
OpraHu3Me.

Lughgepenyuposka kniemox. Knerounasi Teopusi CTpOSHHSI OPraHU3MOB.

MuTto3. [{uTokuHE3.

Jemoncmpayuu

Crpoenue u crpykrypa Oenka. Crpoenue monekyn JIHK u PHK. Pemmukanus JIHK.
CxeMbl DHEpPreTHYecKoro oOmeHa W OuocuHTe3a Oenka. CTpOoeHHE KIETOK MPOKAPUOT U
JyKapuoT, CTPOCHHWE U MHOroodpasue KIETOK pacTeHHil W KUBOTHbIX. CTpoeHue BHUpyca.
®ororpaduu cxeM cTpoeHus: XxpoMocoM. Cxema cTpoeHus reHa. MuTos.

Ilpakmuueckue 3anamusn

Habnionenne KIeTOK pacTeHUH U KUBOTHBIX I[OJ MHKPOCKOIOM Ha TOTOBBIX
MHUKpOIpenaparax, ux onmucaHue.

[IpuroroBnenue u onrcaHNe MUKPOTPEIIAPATOB KIETOK PACTCHHIA.

CpaBHeHHE CTPOEHUS KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOITpENapaTam.

2. OPTAHU3M. PASMHOXEHUWE U UHANBUAY AJIbHOE PA3BUTUE

OPTAHU3MOB

Pa3mHuo:kenue oprannzmoB. Opranusm — eauHoe 1enoe. MHoroodpasue opranu3MoB.

Pa3smHOXkeHne — BakHelIee CBOMCTBO JKHUBBIX opraHu3MoB. IlomoBoe u OGecmoroe
pa3MHoOkeHue. Meiio3. Ob6pazoBaHue MOJOBBIX KJIETOK U OIUIOOTBOPEHUE.

NuauBuayanbHoe pa3BUTHE OpraHusMa. OMOpHOHAJbHBIA STalml  OHTOTEHE3a.
OcHOBHBIE CTaNH SMOPUOHAIBHOTO pa3BuTusi. Opeanoeenes. Ilocmambpuonanvroe pazgumue.

Cx0ACTBO 3apOIbIIIIEH MPECTABUTEIEH Pa3HbIX TPYIIN MO3BOHOYHBIX KaK CBUIETEIHCTBO
WX DBOJIIOIIMOHHOTO poJicTBa. [I[pUYMHBI HApYIIEHWI B Pa3BUTUH OPTaHU3MOB.

NuauBuayanbHoe pa3BuTHe 4ejoBeka. PempoayktuBHOoe 31m0poBbe. [locnenctBus
BIIMSIHUS AJIKOTOJIsI, HUKOTHMHA, HAPKOTUYECKUX BEUIECTB, 3arps3HEHUsI Cpelbl Ha pa3BUTHE
YeJloBeKa.

Jemoncmpayuu

Mmuoroo6pasue opranu3smoB. OOMEH BEIIECTB M MPEBpAICHHE HIHEPTHH B KIETKE.
®otocunres. Jlenenue kierku. Muto3. becnonoe pasmHoxkeHue opranu3zMoB. OOpa3zoBaHUe
MOJIOBBIX KJIETOK. Meio3. OmiogoTBopeHue y pacreHuil. HWHauBuayalibHOE pa3BUTHE
opranusma. TUmsl TOCTIMOPHUOHATBHOTO PAa3BUTHS KUBOTHBIX.

Ilpakmuueckoe 3anamus

BoisBieHre W onucaHuWe MPU3HAKOB CXOJCTBA 3apoJblllield YeIoBE€Ka U JIPYrux
MO3BOHOYHBIX KaK JI0Ka3aTEIbCTBO X SBOJIIOLMOHHOTO POJCTBA.

3. OCHOBbBI 'TEHETUKH 1 CEJIEKLI1N

OcCHOBBI y4YeHHMSI O HACJEACTBEHHOCTHM W M3MEHYMBOCTH. [eHEeTMKa — Hayka O
3aKOHOMEPHOCTSIX HACJIICTBEHHOCTH W HW3MEHYMBOCTH opraHusmoB. [. Menmenr —
OCHOBOIIOJIO’)KHHUK TE€HETUKH. | eHeTUYecKasi TEpPMUHOJIOTHS U CHMBOJIUKA.

3aKkoHBI TEHETHKH, ycTaHOBJIeHHBIE . Menaenem. MoHorHOpuaHOE W TUTHOPUIHOE
CKpeluBaHne XpOMOCOMHAs TEOpUsS HACIEICTBEHHOCTU. Bzaumooeticmsue cenos. I'eHeTnka



nona. Cyennennoe ¢ nonom Hacieoosauue. 3HAUEHUE TEHETUKH ISl CENIEKIMU U METUIMHBIL.
HacnencrBenHsie 601e3HN 4eI0BEKa, MX MPUYMUHBI U TPOPUIAKTHKA.

3akoHomMepHOCcTH  HM3MeHuMBOcTH. HaciencrBeHHas, wWiIM  T€HOTHIIMYECKas,
U3MEHYMBOCTh. MoaudukanuoHHas, WX HEHACIEACTBEHHAs, W3MEHYUBOCTh. | eHeTnka
YeJI0OBEKa.

I'enetnka u MenuunHa. MarepuanbHble OCHOBBI HACJIEICTBEHHOCTH M HW3MEHYMBOCTH.
I'eneTtuka u sBONMIOLMOHHAs Teopus. [ eHeTKa MOnmyIsALUi.

OCHOBBI CeJIeKIMH PACTeHU#, KUBOTHBIX M MHKPOOPraHU3MOB. ['eHeTMka —
TeopeTHYecKass OCHOBa cenekuuu. OI0MallHUBAHUE JKUBOTHBIX U BbIPAIIMBAHUE KYJIbTYPHBIX
pacTeHHnii — HavyanbHbIE ATaIbl cenekiuu. Yuenue H. WM. BaBunoBa o nenTpax MHOroo0pasus u
INPOUCXOXKACHUS KYJIbTYPHBIX pacTeHui. OCHOBHBIE METOMABI CEJNEKIHMH: THOpUIu3alus |
UCKYCCTBEHHBI 0TOOp. OCHOBHBIE JOCTIKEHHSI COBPEMEHHOM CEJEeKIMH KYJIbTYPHBIX
pacTeHUi, JOMAIIHUX >KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorus, ee TOCTUKEHUS U IEPCIEKTUBBI PA3BUTHSL. DmuuecKue acnekmol

HeKomopwix Oocmudicenutl 6 buomexnonoeuu. Kionuposanue scusomuvix (npobremvl
KILOHUPOBAHUSL YENI0BEKQ).

Hemoncmpayuu

Monorubpuanoe u auruOpugHoe ckpemmBanue. Ilepekpect xpomocom. CreruieHHOe
HacnenoBanue. Myranuu. LleHTpsl MHOTOOOpa3us W MPOMCXOXKACHUS KYIbTYPHBIX PACTCHUN U
JOMAIIHUX JKUBOTHBIX. ['mOpuamzanus. MckyccrBensslii otOop. HacnenctBeHHble 0oiie3HH
yesioBeka. BiausHue ankoronnsmMa, HApKOMaHUM, KypeHUs Ha HACJI€JICTBEHHOCTb.

Ilpakmuueckue 3anamusn

CocraBiieHre IpPOCTEHIINX CXEeM MOHOTUOPUIHOTO U JUTUOPUTHOTO CKPEIIBAHUS.

Pemienue renernyeckux 3aaad.

Ananu3 GeHOTUITNYECKON U3MEHUNBOCTH.

BrisiBIIeHHE MyTareHOB B OKpY)KaroLIEH Cpelleé U KOCBEHHAs OLEHKa BO3MOXXHOTO HX
BJIMSTHUS. HA OPTaHU3M.

4. TIPOUCXOXIEHUE U PA3BBUTUE XXN3HU HA 3EMJIE.

SBOJIIOLIMOHHOE YYEHUE

IIponcxoxnenne ¥ HavajbHble J3Tanbl Pa3BUTHA KU3HM Ha 3emJie. [UMoTe3sl
IIPOUCXOXKIECHUS KU3HU. V3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEW BO3HUKHOBEHUS, Pa3BUTHA U
CYILLECTBOBAHMs KU3HU Ha 3eMJle. Y CII0KHEHHE KUBBIX OPraHU3MOB B IIPOLIECCE IBOJIOLUN.

MHoroo0pasue xKHBOro Mupa Ha 3eMiie M COBpEMEHHast €ro OpraHu3arysl.

Hcropusi pa3Butusi 3BOJIONHOHHBIX wujaeil. 3Hauenue pabor K. Jlunnes, XK. b.
Jlamapka B pa3BUTHU IBOJIIOIIMOHHBIX UACH B OMoorun. DBoouonHoe yuenue Y. [lapsuna.

EcrectBennbiii 0T60p. POnb 9BOMIONMOHHOTO Y4YeHHUS B (DOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

MuxkposBosonuss u MakpoldBosawouus. Konunenuus Buja, ero kpurepuu. llonmynsauus
— CTPYKTypHas €IMHMLA BUJA WU 3BOJMIOUUHU. J[BrKymume cuibl 3Bomonuu. CHHTETHYECKas
TeopHst 3BOIIOLMH. MuKposBosronust. CoBpeMeHHbIE MPeJICTaBIECHHs O BUI000pa30BaHUN

(C. C. YerBepukos, 1. U. [lImansraysen). Makpoasomtonus. Jloka3aTeabcTBa 3BOIIOLUH.

Coxpanenue 6uono2u4ecKk020 MHO2000pa3us Kaxk OCHO8A YCMOU4Ugocmu oOuocgepuvl u
npozpeccugeno2o ee paszeumus. llpudnHbl BbIMUpaHHMS BUAOB. (OCHOBHBIE HaIpaBICHUS
HBOJTFOIIMOHHOTO Tporpecca. bronornueckuii mporpecc U OMOJOTUUECKHI perpecc.

Hemoncmpayuu



Kpurepun Bupa. CtpykTypa nomyssiiuu. AJAaNTHUBHBIE OCOOEHHOCTH OPraHU3MOB, UX
OTHOCUTEJIbHBINA XapakTep. DBOIIOIUOHHOE JIPEBO PACTUTEILHOTO MHpA. JBOJIIOLIMOHHOE JPEBO
KUBOTHOTO MUpa. [IpencraBureny peakux U UCUE3aI0NINX BIIOB PACTEHUH U KUBOTHBIX.

Ilpakmuueckue 3anamus

Onucanne oco0eit 0JHOTO BHUA IO MOP(HOIOTHUECKOMY KPUTEPHUIO.

IIpucnocobnenne OpraHW3MOB K pasHbIM cperaM oOuTaHusA (BOJHOW, Ha3eMHO-
BO3JIYIITHOM, TTOYBEHHOM ).

AHanu3 U OLEHKa pa3IMYHbIX TMIIOTE3 IPOUCXOKACHUS )KU3HU.

5. TIPOUCXOXAEHUE YEJIOBEKA

AHTpomnorene3. Jpomonus npuMaToB. COBpEMEHHBIE THIOTE3bl O IMPOUCXOKICHUU
yenoBeka. JlokazaTenbCTBa pOJICTBA YEJIOBEKAa C MIICKOMMTAIONIMMHU JKMBOTHBIMH. TaIbl
IBOJIIOLIMU YEJIOBEKA.

YesoBeueckne pacbl. POJICTBO M €IUHCTBO NPOMCXOXACHHUS YEJIOBEYECKHX pac.
Kpuruka pacuzma.

Hemoncmpayuu

UYepTbl CXOJCTBA M pa3IMyMsl YeIOBEKAa M J>KUBOTHBIX. UepThl CXOACTBAa 4YeJIOBEKA U
npumaToB. [Ipoucxoxaenue yenoseka. YenoBeueckne pachl.

Ilpakmuueckoe 3anamue

AHanm3 1 OlIleHKA Pa3IMYHbIX THIIOTE3 O MPOUCXOXKICHUN YeJI0BEKa.

6. OCHOBBI DKOJIOI'MA

DKOoJIOTHSI — HayKa O B3aMMOOTHOIICHUSX OPTraHM3MOB MEXIY COOOH M OKpYKaromei
cpenoi. Oxosoruueckue (GaKTOpbl, UX 3HAUEHHE B HKU3HM OPraHU3MOB. ODKOJOTHYECKUE
cucteMbl. BuioBas U nMpocTpaHCTBEHHAs: CTPYKTypa 3kocucteM. IluieBbie cBs3M, KpyroBOpoT
BEIIECTB U MpEBpalleHUe SHEPruM B JKOocHcTeMax. MEXBUIOBbIE B3aUMOOTHOILEHUS B
9KOCHCTEME: KOHKYPEHLUs, CUMOMO03, XUIIHUYECTBO, MapasuTU3M. [lpuyunsl ycmouuugocmu u
cmenwvt  akocucmem. Cykyeccuu. VICKycCTBEHHBIE COOOIIECTBA — arpo’KOCHUCTEMBI U
ypOOIKOCUCTEMBI.

buocdepa — rnobanshas sxocuctema. Yuenue B. U. Bepnaackoro o 6uocdepe. Poin
JKUBBIX OpraHu3MoB B Ouocdepe. buomacca. KpyroBopoT BakHEHIINX OMOTEHHBIX 3JIEMEHTOB
(Ha mpuMepe yriiepoja, a3oTa u jp.) B buocdepe.

buocdepa u uenosek. M3menenus B 6uocdepe. [locnencrsus aesaTenbHOCTH YeIOBEKa B
OKpykatomie cpene. BozaeiicTBre npon3BOACTBEHHOM AESATEILHOCTH Ha OKPY’KAIOIIYIO Cpeay B
oOmactu cBoeil Oyaymelt npodeccuu. InobanrvHvle dKONO2UYECKUE HpPOOIEMbl U NYyMu Ux
peuietus.

DKOJIOTHSI KaK TEOPETHUYECKasi OCHOBA PAIlMOHAIBLHOTO MPHUPOJIOIOIE30BAHNS U OXPAHBI
npupoabl. Hoocdepa. [IpaBuia noseneHus itojiell B OKpysKarolel IpupoIHOH cperie.

bepexxHoe oTHomIeHHE K OMOIIOrMYECKUM OOBEKTaM (pacTEHUSIM U KUBOTHBIM M MX
coo0111ecTBaM) M UX OXpaHa.

JdemMoHcTpanuu

Okonorndyeckue (akToppl U UX BIUSHHE HA OpPraHU3Mbl. MEXBHUJOBBIE OTHOIICHUS:
KOHKYPEHIIUsI, CHMOMO03, XUIIHUYECTBO, MapasuTU3M. SIpyCHOCTh PacTUTENBLHOIO COOOIIECTBa.
[TumeBsle 1enmu M ceTd B OHMOIEHO3e. DKOJOorHYecKkue nupaMmuibl. Cxema 3KOCHUCTEMBI.
KpyroBoport BelecTB 1 npeBpaiieHue 3Heprun B akocucreme. buocdepa. Kpyrosopor yriepona
(a30Ta m ap.) B Oumocdepe. Cxema arposkocuctembl. Oco00 OXpaHSIEMBbIE NPUPOTHBIC
teppuropun Poccum.

Ilpakmuueckue 3anamusn



OnucaHue aHTPOTIOI€HHBIX U3MEHEHHUH B €CTECTBEHHBIX MPUPOIHBIX JaHIIIaTax cBOEH
MECTHOCTH.

CpaBHUTEIIBHOE ONHMCAHUE OJHOM M3 €CTECTBEHHBIX IPUPOJIHBIX CHUCTEM (HAIpUMED,
Jeca) ¥ KakoH-HUOyIb arpo3KOCUCTEMBI (HalIpUMeEp, MILEHUYHOTO TOJIs).

Cocmasnenue cxem nepeoayu 6ewjecms u dHepeUU NoO Yenam NUMaHus 6 NPUPOOHOU
aKocucmeme U 8 azpoyeHose.

Onucanve M NPAKTHUECKOE CO3/JaHHE MCKYCCTBEHHOM 3KOCHCTEMBI (IIPECHOBOJIHBIM
akBapuyM). PerieHre 3K0JI0rnyecKkux 3aaay.

7. BUOHUKA

buonnka kak OJHO W3 HampaBieHHN OwWojoruu u KubepHeTHKH. PaccMoTpeHue
OMOHMKOW OcOOeHHOCTEH MOP(HOPHU3MOIOrUYECKON OpPraHMW3alUU KUBBIX OPraHU3MOB M HX
MCIIOJIb30BaHUs ISl CO3JaHMsI COBEPLICHHBIX TEXHUUYECKUX CUCTEM U YCTPOMICTB I10 aHAJIOIMH C
JKUBBIMHM CHUCTEMaMU. [Ipunyunvl u npumepsvl UCNOIb308AHUS 8 XO3AUCMEEHHOU 0esimeNbHOCmU
Jr00eti MOpGodYHKYUOHANbHBIX Yepm Op2aHU3ayUU paACMEeHUL U HCUBOMHDBIX.

JdeMoHcTpamun

Mopnenu ckllagyaToil CTPYKTYpbI, HCIIOJIB3yeMOHl B CTPOUTENbCTBE. [pyOuarkie
CTPYKTYpbl B JKHBOH HpPUPOJIE U TEXHUKE. ADPOAMHAMHUYECKHE U TUIPOJUHAMHYECKUE
YCTPOMCTBA B )KUBOH MPUPOJE U TEXHUKE. DKCKYPCHHU.

Mnuoeoobpaszue 6uoos. Cezonnvle (6ecennue, O0CeHHUE) UBMEHEHUs 6 Npupooe.
Mmnozcoobpazue copmos KyIbmypHbIX pacmeHuti U nopoo OOMAUHUX HCUBOMHBIX, MEmMOObl UX
svlgedenust (CeneKyuoHHas Cmanyus, NAeMEeHHAs QepMa, CelbCKOXO3SUCMBEHHAs 6bICMABKA).
Ecmecmeennvie u uckyccmeennvie 3Kk0Cucmemsl 8020 patioud.

ITpumepnvie memot pepepamos (00K1a008), UHOUGUOYATLHBIX NPOECKN OB

* Kierounast Teopusi ctpoeHust opraHu3MoB. VcTopust 1 COBpeMEHHOE COCTOSIHUE.

» Hacnencreennas undopmaius u nepefaya ee U3 MOKOJICHUsS B IOKOJICHHUE.

* JIpamatuyeckue CTpaHUIbl B UCTOPUU PA3BUTHSI TCHETHKH.

* Ycnexu COBpeMEHHOM TeHEeTUKY B MEAUIIMHE U 3[JpaBOOXPAaHEHHH.

* lcropus pa3BuTHS 3BOMIOLMOHHBIX uaen 1o Y./lapBuHa.

* «Cucrema npupoas» K. JIunHes u ee 3HaueHue 1715 pa3BUTHS OMOJIOTHH.

» CoBpeMeHHbIE IPEJICTABICHUS 0 MEXaHU3MAaX U 3aKOHOMEPHOCTSIX 3BOJIIOLIHMH.

* CoBpeMEHHBIE MPENCTABICHUS O 3apOXKICHUM JKU3HU. PaccMOTpeHHEe M OICHKa
Pa3IMYHBIX THIIOTE3 IPOUCX0XKICHUS

* CoBpeMeHHBIM JTal pa3BUTHA 4YelloBedecTBa. YernoBeueckue pacbl. OmnacHOCTb
pacusma.

* BoznelicTBue yenoBeka Ha MPUPOAY HA PA3NUYHBIX dTanax pa3BUTHS YEIOBEYECKOTO
oOuiecTna.

* BiiusiHue okpykarolien cpe/ibl U ee 3arps3HeHHs Ha Pa3BUTHE OPTaHHU3MOB.

* Biusgnue KypeHus, ynoTpeOJeHHs alKoroiass M HAPKOTHUKOB PpOAUTEISIMH Ha
IMOPHOHAIIBHOE PAa3BUTHE PEOCHKA.

* ButamuHbl, (epMEHTBI, TOPMOHBI U HX pOJb B opraHu3me. HapymeHus npu ux
HEJI0CTaTKe U U30BITKE.

* [IpyunHBI ¥ rpaHUIIBI YCTOHYUBOCTH OHOC(EphI K BO3AECHCTBUIO 1€ATEILHOCTH JIIOCH.

* buoneHo3sl (IKOCHCTEMBI) Pa3HOTO YPOBHS M UX CONOJYMHEHHOCTh B TJ00aIbHON
sKocucTeMe — Ouocdepe.

* BunoBoe 1 sxonoruueckoe pazHooOpasue OMOIEHO3a KaK OCHOBA €r0 YCTOWYMBOCTH.



* IloBplieHNE MNPOAYKTUBHOCTH (OTOCHMHTE3a B HCKYCCTBEHHBIX HSKOJIOTMUYECKUX
CUCTEMAX.

* PaznuuHble SKOJOTMYECKHE MUPAMHUABbl U COOTHOIICHHS OPraHM3MOB Ha KaXKIOM UX
CTYIIEHHU.

* [IyTu moBbIIeHNsT OMOTOTHYECKON MPOAYKTUBHOCTH B HCKYCCTBEHHBIX IKOCHCTEMAX.

* Ponp mpaBUTENBCTBEHHBIX W OOIIECTBEHHBIX JKOJIOTMYECKUX OpraHu3aluid B
COBPEMEHHBIX Pa3BUTHIX CTpaHaXx.

 PanmonanpHOe MCIOB30BaHUE M OXpaHAa HE BO3OOHOBISIEMBIX MPUPOIHBIX PECYpCOB
(Ha KOHKPETHBIX ITPUMEpPax).

* OnacHocTh TNI00ANBHBIX HapymieHud B Omochepe. O30HOBBIC «IBIPB», KUCIOTHBIC
JIO%KJIM, CMOTH U UX TIPEeIOTBpAIICHHE.

* DKOJIOTUYECKHE KpU3HUCHI M JKoJormueckue Karactpodel. IlpemoTBpamienue ux
BO3HUKHOBEHUS.

PA3JIEJI 3 DkoJiorus

Bsenenue

OOBeKT M3y4YeHHsI SKOJIOTHMH — B3aHUMOJCHCTBUE KUBBIX CUCTeM. Mcmopus passumus
sKkonocuu. Memoovl, ucnoib3yemble 6 SKOIOLUHECKUX UCCIe008aHUAX . POIb SKOTOTHH B
($hopMHUPOBaHUH COBPEMEHHOW KAPTUHBI MUPA U B MPAKTHUECKOM JIEATETLHOCTH JIFOICH.

3HaueHHWEe OKOJOTMU B OCBOCHUM TPOPECCHMil H  CHEIMUAIBHOCTEH  CpEeIHEro
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

1. Dkonorus Kak Hay4Has TACHUILIAHA

Oo6mas sxonorus. Cpena oburanus u Qaxkrtopsl cpenpl. OOmEEe 3aKOHOMEPHOCTH
neiicTBus GpakTopoB cpebl Ha opranusMm. [Homymsius. Dkocucrema. buocdepa.

Couuanbuas H3kojaorus. Ilpenver wu3yuenus comuansHoil dSkonoruu. Cpena,
OKpYXKarolllasg 4eloBeKa, ee crenuduka U cocTosiHue. [Jemoepaghus u npobdremvl 3K0I02UU.
Ilpupoonvie pecypcoi, ucnonvsyemvie yenogekom. IIoHsITHE «3arpsS3HEHUE CPEIBI».

IIpuknagnas 3Koj0rus. DKOJOTMYECKHE MPOOJIEMBbl: PETHOHANIbHBIE M TJ100aJIbHBIE.
[TpyunHBl BO3HHMKHOBEHHUS TJIO00AJIbHBIX SKOJIOTMUECKUX MpolaeM. BosmoowcHvle cnocobwvl
peutenus 2100anNbHbIX IKOI02UYECKUX NPOoDIeM.

Hemoncmpayuu

Dkonoruveckue (PakTopbl U UX BIUSHUE HA OPTaHU3MBI.

Me:XBHI0BbIE OTHOLIEHUS: KOHKYPEHITUS, CUMONO03, XUIITHUYECTBO, TApPa3UTH3M.

Ilpakmuueckoe 3anamue

OnucaHue aHTPONOTCHHBIX HM3MEHEHHH B ECTECTBEHHBIX MPUPOIHBIX JaHmadTax
MECTHOCTH, OKpY’Karollel 00yJarouierocs.

2. Cpena obuTaHus 4esIoBeKa M SKOJIOTHUecKasi 6€30MacHOCTh

Cpena oOutanusi 4denoBeka. OKpyxarolias 4YelOBEKa Cpella M €€ KOMIIOHEHTHI.
EctecTBeHHas U UCKyCCTBEHHas cpejibl 00uTaHus yenoBeka. ConuanbHas cpea.

OcnosHule dKon02udeckue mpebo8aHusi K KOMIOHEHMam OKpylcaioujeli 4eio8eka cpeobl.
Koumponwv nao kawecmeom 6030yxa, 600bi, BPOOYKMO8 NUMAHUSL.

I'opoackass cpepa. Toponckas kBapThpa U TpeOOBaHUS K €€ DKOJIOTUYECKOU
oe3omacHoctu. lllym u BuOpamusi B rOpOJCKHX YyCIOBHSIX. BrnusHue myma W BUOpanuu Ha
3JI0pPOBBE TOPOACKOTO YEJIOBEKA.

DKOJIOTHYECKHE BOIMPOCHl CTPOUTENIBCTBA B TOpOJE. DKOJOTMYECKHe TpeOOBaHUSA K
OpraHM3ali CTPOUTENHLCTBA B ropoje. Marepuasnbl, UCIOJIb3yEMbIE B CTPOUTENIBCTBE KHIIBIX



JIOMOB M HEXHIBIX MoMemieHui. VMx skosjorudeckast 6e3omacHoCTb. KOHTpoib Haa KayecTBOM
CTPOUTEINLCTBA.

Hopoau u Oopodxcnoe cmpoumenbcmeo 8 2copode. IKorocuueckue mpeOOBAHUA K
00podCHOMY cmpoumenscmsey 6 2opoode. Mamepuanvi, ucnonvsyemvie Hpu OOPOHCHOM
cmpoumenscmee 6 2opoode. Hx oxonocuueckas 6eszonacnocms. Kommpons — kauecmea
cmpoumensbcmea 0opoe.

Oxonoeuneckue npobiemvl NPOMbIULIEHHBIX U ObIMOBLIX 0MX0008 8 20pode. Teepovie
Ovimosvle omxo0vl u cnocoowvt ux ymuauzayuu. CoépemenHvle Cnocobvl nepepabomxu
NPOMBIULTIEHHBIX U ObINOBBIX OMXO0O08.

Ceabckas cpeaa. OcoOCHHOCTH cpeibl OOMTaHUS YEJIOBEKa B YCJIOBHSX CEIIbCKON
MecTHOCTH. CenbCKoe XO3SHCTBO W €ro DJKOJOTWYEeCKHue MpoOneMbl. [lymu pewenus
9KONO2UHECKUX NPOOIEM CeNbCKO20 X03AUCMEA.

Hemoncmpayua Cxema arpo3KOCHUCTEMBI.

Ilpakmuueckoe 3anamue

Onucanue KUIHILA YeJI0BeKa KaK UCKYCCTBEHHON IKOCHCTEMBI.

3. Konuenius ycTOW4MBOro pa3BUTUS

Bo3HuKHOBeHHE KOHIENUHMU YCTOWYHUBOrO pa3sBUTHAA. [1006anbHble 3Ko0N02UYECKUe
npobnemvl u cnocobwl ux peuterus. BOSHUKHOBCHHE YKOJIOTHYCCKHUX TIOHATUN «YCTOWYUBOCTHY
U «YCTOMYMBOE Pa3BUTHE ». Deooyus 832151008 Ha ycmoudusoe passumue. llepexoo k mooenu
«Yemortiuueocmo u pazeumuey.

«YcroiiunBoCcTh M pasBuTHe». CriocoObl pelieHus: SIKOJIOTHUECKUX MpoOdIeM B paMKax
KOHLICTIINH «YCTOMYMBOCTb U PA3BUTUE». ODKOHOMUYECKUU, COYUANbHBIU, K)JIbMYPHbLIL U
9KOJO2UYECKULl  CNocoObl  ycmoudugocmu,  ux  g3aumoolelicmeue U 63AUMOSIUAHLUE.
DKOJOTUYECKHE e/ U UHACKC YETOBEYECKOTO Pa3BUTHSL.

Hemoncmpayuu

Hcnonb30BaHue pecypcoB U pa3BUTHE YEIOBEUECKOTO MOTSHIIMANA.

NHnekc «KUBOM IIIaHETHDY. DKOJIOTHUECKUH CIIE.

Ilpakmuueckoe 3anamue

Pemenwne sko0rudeckux 3a1ad Ha YCTOMYUBOCTh U Pa3BUTHE.

4. OxpaHa npUpoJIbl

IIpupogooxpanHasi AesiTeNIbHOCTb. Mcmopus oxpanvl npupoovt 6 Poccuu. Tunbl
OpraHu3aIyii, COCOOCTBYIONIUX OXpaHe MPHUPOMABL. 3an08eOHUKU, 3AKA3HUKU, HAYUOHATbHbIE
napku, namamuuxu npupoovl. (Ocobo oxpaHseMble TPUPOJIHBIE TEPPUTOPUHM U HX
3aKOHOJATENbHBI  CcTaTyc. ODKOJIOTUYECKHME KPU3HCHI UM DKOJIOTUYECKHE  CHUTYalluu.
Ixonoeuneckue npobaemuvl Poccuu.

Ipupoanbie pecypcsl W uX oxpaHa. [IpupomHO-TeppUTOpUATHHBIE ACTICKTHI
sKoJIornuecKux npodaem. CoyuanbHo-2KoOHOMUYECKUE aCneKmbl IKOJI02UUEeCKUX NPobeM.

[Tpupomnbie pecypchl B crOcoObl MX OXpaHbl. Oxpana 600HbIX pecypcos 6 Poccuu.
Oxpana nougennvix pecypcoé 6 Poccuu. OxpaHa necHbIXx pecypcoB B Poccun. BozmoxkHocTn
yIpaBIeHUST JKOJOTHYECKHUMH CHUCTEeMaMH (Ha TMpUMeEpe JIECHBIX OHMOTEOIIEHO30B U BOOHBIX
OUOYEHO308).

Jemoncmpayuu

SpycHOCTB pacTUTEIIBHOTO coo0IecTBa. [IHIeBbIe e U CeTH B OMOIIEHO3E.

KpyroBopot BemecTB W TpeBpalieHHe SHEprHuH B dkocucteme. Ocobo oxpaHseMble
PHUPOJIHEIC TeppuTopuu Poccumu.

Ilpakmuueckoe 3anamue



CpaBHI/ITeHBHOG OIMMCAHUEC €CTCCTBECHHBIX IIPUPOAHBIX CUCTEM U arpO3KOCHUCTEMBI.

IKcKypcus
Ecmecmeennvie u uckyccmeennvie 3KoCUCmeMybl pationd, OKpy#carowezo 00yuaroue2ocs.
Ilpumepnsvie memot peghepamoe (00Kk1a0086), UHOUGUOYATILHBIX RPOEKHIOG

Bo3MokHOCTH  ympaBi€HUs BOJHBIMH pPECypCaMH B pPAMKax KOHLEILWH

YCTOMYHMBOTO Pa3BUTHSL.

Bo3MoxxHocTH yIipaBJICHUA JICCHBIMH peCcypCaMH B paMKaxX KOHICIIIUA

YCTOMYHMBOTO Pa3BUTHSL.

Bo3MoxxHoCcTH YIIpaBJICHHUA IIOYBCHHBIMH peCypCaMHd B paMKax KOHICIIIHUN

YCTOMUYMBOI'O pa3BUTHSL.

Bo306HOBIsIEMBIE U HEBO30OHOBIISIEMBIE PECYPCHI: CIIOCOOB! PEIICHUS TPOOIEMBI

MICYEPIIACMOCTH.

npobiiemMy.

3eMenbHbIH (JOHT ¥ €T0 AUHAMUKA 110/ BIMSIHAEM aHTPOIOTCHHBIX (haKTOPOB.
HcTopus ¥ pa3BUTHE KOHUENIMHY YCTONYMBOIO Pa3BUTHU.
Oxpykaromas 4ej0BeKa Cpella U €€ KOMIIOHEHTBI: pa3jIu4HbIe B3IJISAAbI HA OJHY

OCHOBHBIE 3KOJIOTMUECKUE TPHOPUTETHI COBPEMEHHOI'O MUpA.
Oco00 HeOmaronpusaTHbIE B KOJIOTMYECKOM OTHOLICHWH TeppuTopuu Poccum:

BO3MOYKHBIE CITOCOOBI pEeIIeHHs MPOOIIeM.

Oco060 oxpaHsieMble PUPOIHBIC TEPPUTOPUH U UX 3HAUCHUE B OXPAHE MPUPOIHI.
[Tormynsimust Kak SKoJ0rudecKast eAMHULA.

[Tpu4YrHBI BOSHUKHOBEHHS DKOJIOTHUECKUX MTPOOIIEM B TOPOJIC.

[Tpu4YrHBI BOSHUKHOBEHHUS YKOJIOTHUECKUX MPOOJIEM B CEIIbCKOM MECTHOCTH.
[TpoOGnembl BOAHBIX PECYPCOB U CIIOCOOBI MX pelieHus (Ha npumepe Poccun).
[TpoOaembl MOYBEHHOM YPO3UH U CHIOCOOBI ee perieHus B Poccun.

[TpoOnembl yCTOHYMBOCTH JIECHBIX 3KOcHCcTeM B Poccuu.

Cucrtema KOHTPOJIST IKOJIOTHYECKOM 0e30MmacHOCThI0 B Poccun.

CoBpeMeHHbIE TPeOOBAHUS K HKOJIOTHYECKOW O€30MaCHOCTH MPOAYKTOB MUTAHHUS.
Cpena obuTaHus U Cpeibl KU3HU: CXOACTBO U Pa3Indusl.

CTpyKTypa SKOJIOTUYECKON CHCTEMBI.

CTpyKTypa S5KOHOMHUKHU B paMKaX KOHIIETILUU YCTOHYNBOTO pa3BUTHSL.

TBepabie ObITOBBIE OTXO/BI U CLIOCOOBI PELICHUs TPOOIEMbI UX YTHIN3ALUH.
DHepreTUYecKre pecypcsl U npodiieMa UxX UcUepnaeMOCTH.



TEMATHUYECKOE IIVIAHUPOBAHMUE
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYAEHTOB PA3JIEJIA XUMUA

Coaepxxkanue | XapaKTepHCTHKA OCHOBHBIX BHAOB JA€ATEJbLHOCTH CTYICHTOB
o0y4eHus (Ha ypoBHe y4eOHBIX JelCTBHI)
Baxneiimue YMeHue naBaTh ONPEACIICHUE U ONEPUPOBATh CIEAYIOIIMMH XMMHUYECKUMU
XUMHYECKHE MOHATUAMM: BEUIECTBO, XUMUYECKHUM JIEMEHT, aTOM, MOJIEKYJId, OTHOCUTEIbHBIE
MIOHSTHS aTOMHAasl U MOJIEKYJISIpPHAsl MacChl, MOH, aJUIOTPOIMS, U30TOIbI, XMMUUECKas CBA3b,
NEKTPOOTPHULIATEILHOCTD, BaJCHTHOCTb, CTEIEHb OKUCJICHHS, MOJIb, MOJIApHAs
Macca, MOJSIpHBIA 00BbeM ra3o000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIDHOTO ~ CTPOCHHUA, PpAaCTBOPBI, JJNEKTPOJIMT U HEIJICKTPOJIHT,
ANEKTPOJINTUYECKAS AUCCOLUALNS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAHOBJICHHE, TEIJIOBOM 3((EeKT peakuuu, CKOPOCTh XMMHUYECKOH peakiud,
Karajan3, XUMHUYECKOE paBHOBECHE. YTJICPOJHBIN cKeleT, (QyHKIMOHATbHAS
Ipy1na, 130MepHsi, TOMOJIOT sl
OcHoBHbIE DopMyIMpPOBAaHUE 3aKOHOB COXPAHEHHS MACChl BEIIECTB U MOCTOSHCTBA COCTaBa
3aKOHBI BELIECTB.
XUMHH Y cTaHOBKa NPUYMHHO-CIIEICTBEHHON CBA3M MEXKIY COJIEpKaHUEM
3THUX 3aKOHOB M HAallICAHUEM XUMHUYECKUX (HOPMYI U ypaBHEHUH.
VYcTaHOBKa 3BOJIOLMOHHOM  CYHUIHOCTH MEHJEJIEEBCKOM UM COBPEMEHHOM
(bopMynMpoBOK nepuoaudeckoro 3akona J[.11.Menzaeneena.
OOnbsicHeHHEe (PU3UIECKOTO CMBICTA CUMBOJIMKH TIEPHOAMYECKON
TabIUIBl XUMUUecKuXx 1eMeHToB JI.1.MenzneneeBa (HoMepoB 3J1e-
MEHTa, 1epUoJia, TPYIIIbl) U YCTAHOBKA IPUYMHHO-CIIEICTBEHHOM
CBSI3M MEXY CTPOCHMEM aTOMAa U 3aKOHOMEPHOCTSIMU U3MEHEHMUS
CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX HMHU BEILIECTB B IIEPUOJAX U IrpyIMax.
XapakTepUCTUKA AJIEMEHTOB MaJIbIX U OOJBIIUX MEPUOIOB MO UX MOJOKEHUIO B
Ilepnonnueckoii cucreme /I.1.Menneneesa
OcHoBHbIE YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHYECKUX BELIECTB OT CTPOEHUS aTOMOB

TCOPHUH XUMHU

00pa3yIomMX MX XMMHUYECKHX DJIEMEHTOB. XapaKTEPUCTHKA BAXHEUIIMX THIIOB
XUMUYECKUX CBA3€H U OTHOCUTEIBHOCTH 3TOU TUIIOJIOTHH.

OObscHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHMUS
KPUCTAIIMYECKUX PELIETOK.

@OopMyJIUPOBKA  OCHOBHBIX  TMOJOXEHUW  TEOPHUH AIEKTPOIUTUYECKON
JUCCOLMAlMU M XapaKTepUCTUKA B CBETE€ OJTOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCTUHEHUH.

@OopMyIMpOBKa OCHOBHBIX IIOJIOKEHHM TEOPUM XUMHUYECKOIO CTPOCHHUS
OPraHWYECKUX COCAVNHEHUM W XapaKTEPUCTHKAa B CBETE ITOM TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN

Baxxueiinimne
BelllecTBa
Y MaTepHaJIbl

XapakTepucTrKa cOCTaBa, CTPOCHUS, CBOMCTB, TIOJYUYCHHS U TIPUMeE-

HeHusi BaxHelmux MetamioB (IA w II A rpynm, amoMuHus, xeneza, a B
€CTECTBEHHO-HAYYHOM TIPO(uIe U HEKOTOPHIX d-3JIEMEHTOB)

U UX COeIUHEHUH.

XapakTepucTrKa COCTaBa, CTPOCHMS, CBOWCTB, TIOJYUYCHHSI M TIPUMeE-

HeHus BaxHeimux Hemeramuios (VIIL A, VIIA, VIA rpynn, a takxke

azota u docdopa, yriaepo/ia 1 KpeMHHUsI, BOJOPOIA) U UX COCTUHECHHM.
XapakTepucTuka cocTaBa, CTPOCHHSI, CBOMCTB, MOJYYEHUS U IPUMeE-

HEHUSI BOXHEWIIINX KJIACCOB YTJIEBOAOPOJOB (QJIKAHOB, IIMKJIOATKAHOB, AJIKEHOB,
QJIIKUHOB, apEHOB) M UX HanboJyiee 3HAYMMBIX

B HapOJHOX 03U CTBEHHOM IIJIaHE TTPEICTABUTEIICH.

AHallOrMYHasi XapaKTepUCTHKA BaXXHEWUIIUX NPEICTABUTENEH JPYTrUX KIAcCOB
OpPraHWYECKUX COCAMHEHHI: METaHOJIa M TAHOJIA,CI0KHBIX Y()DUPOB, KUPOB, MBI,




anpaeTuoB  (hopMalbIeruoB M alleTalbJAeruia), KETOHOB (aleToHa),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCIOTBI, /Ul €CTECTBEHHO-HAYYHOTO MPOQUIIL
NPENCTaBUTICH JIPYTMX  KIAcCOB  KHCJIOT), MOHOCaxapuloB  (TJIFOKO3BI),
nucaxapuioB (caxaposbl), MOJucaxapuioB (Kpaxmaia W IeJUTI0JI03bl), aHWINHA,
AMHHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHYECKUX

BOJIOKOH, Kay4yKOB, TJIACTMACC

XUMHAYECKUH
SI3BIK
U CUMBOJIMKA

Hcnonw3oBanue B ydeOHOM U MPOPECCUOHATBHOM IEATEILHOCTH

XMMHYECKUX TEPMHUHOB U CUMBOJIUKH.

Ha3panue w3ydyeHHBIX BEHIECTB MO TPUBHAIBHOW WM MEXIYHAPOJIHOU
HOMEHKJIATYPE U OTPAXKEHUE COCTABA 3TUX COCAUHEHUIN C MTOMOLIBI0 XUMHYECKUX
dbopmyn. OTpakeHHE XMMHYECKHX TPOIECCOB C IIOMOIIBID ypaBHEHHI
XMMHYECKUX PEAKIUI

XUMHYECKHE
peakiumn

OO0BsicHEHHE CYIIHOCTH XUMUYECKUX TporeccoB. Kiaccudukarms

XUMHUYECKUX PEaKIUi MO pa3IMUHbIM IPU3HAKAM: YUCIY U COCTABY

MPOJIYKTOB U PEareHToB, TerioBoMy 3¢ deKTy, HanpaBiieHuto, dase,

HaJUYMIO0  KaTalu3aTopa, M3MEHEHHMIO CTENEeHEW OKHUCJICHHUS  DJIEMEHTOB,
00pa3yroIIuX BEIeCTBA.

YcTaHOBKa MPU3HAKOB OOIIET0 ¥ Pa3IMYHOIO B TUIOJIOTUHU peaKklui

JUTSI HEOPTaHUYECKON M OPraHMYeCKOM XUMUMU.

Knaccupukanus BemecTB W MPOLECCOB C TOYKHA 3PCHUS  OKUCIICHHSI-
BoccTaHOBJIeHUsA. CocTaBleHUE ypaBHEHUI peakui

C TIOMOIIBIO METO/Ia 3JIEKTPOHHOTO OanaHca.

OObsicHEHHE 3aBHCHUMOCTH CKOPOCTH XHMHYECKON pEakmuu W TIOJOXKCHHS
XUMHYECKOTO PABHOBECHS OT Pa3INYHBIX (DAKTOPOB

XUMUYECKUN
3KCIIEPUMEHT

BrInonHeHne XUMHUYECKOTO SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBHHM C IIPaBHIAMMU
0€30I1aCHOCTH.
Hab6monenue, pukcanus v ONMCaHue Pe3ysIbTaTOB MPOBEICHHOTO YKCIIEPUMEHTA

Xumuyeckas
nHpopmanus

[IpoBenenue caMoCTOATENBLHOrO MOMCKAa XUMUYECKON HH(pOpMaLu

C MHCIIOJIb30BAaHMEM pA3JIMYHBIX HCTOYHUKOB (HAyYHO-NIOMYJISAPHBIX H3JIaHHMH,
KOMIIBIOTEPHBIX ~ 0a3  gaHHbIX, pecypcoB Mutepnera). Mcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTHH /11 00paboTKH

U niepejauy XMMHUECKON HHPOPMAIK U €€ IPEJCTABJICHUS B Pa3IMYHBIX opMax

PacueTnl no
XUMHUYECKUM

bopmynam
U YPaBHEHUSIM

YcTaHoBKa 3aBUCUMOCTH MCKIAY Ka4yeCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMU XMMHYCCKUX 00BEKTOB U IMponecCoB.
Pemenue PaCUYCTHBIX 3a4a4 10 XUMHUYCCKUM (bopMynaM " YPaBHCHUAM

[TpodunsHoe u
npogdeccronan
BHO 3HAaYMMOE
cozepkaHne

OObscHeHHE XHMHYECKHUX SIBIICHUH, MPOUCXOMALIMX B NpUpoJe, OBITY U Ha
MIPOU3BOJICTBE.

OmnpeneneHre BO3MOXXHOCTEH MPOTEKaHWS XMMHUYECKUX TMpEBpallleHud B
PAa3JIMYHBIX YCIIOBUSAX.

CobmroieHue MmpaBUil JKOJOTHYECKH TPAMOTHOTO TOBEACHHS B OKpY’KarolIei
cpene.

OrneHka BIUSAHUS XMUMUYECKOTO 3arpsi3HEHUSI OKPYXKAIOUIEH cpellbl Ha OpraHu3M
YeJI0BEKA U APYTUE KUBBIE OPTaHU3MBIL.

Cobmonienue mpaBui 0Oe30macHOro OOpalieHus C TOPIYUMU U TOKCHYHBIMH
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.

[ToaroroBka pacTBOPOB 3a/IaHHOM KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOICTBE.
Kputnueckas orieHka JOCTOBEPHOCTH XMMHYECKOW WH(MOpMAIMH, MOCTyHAOMEeH
13 pa3HbIX UCTOYHUKOB

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIBHOCTH

CTYAEHTOB PA3JEJIA BUOJIOI'UA

\ Copepxanue

‘ XapaKTCpI/ICTI/IKa OCHOBHBIX BHUJ0B ACATCIBHOCTU




o0yJeHus CTYJICHTOB (Ha ypOBHE y4E€OHBIX JICHCTBHIA)

Benenue O3HakOMJICHHE C OHMOJOTMYECKMMH CHCTEMaMH pPa3HOTO YPOBHS: KIIETKOH,
OpraHU3MOM, TMOMYJIALMEH, 3KOCHCTeMOM, Oumochepor. OrnpeaeieHne poyu
Onooruu B JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U MPAKTHUECKON JeITeTbHOCTH JTIOICH.
OOydeHne COONIOICHUIO TIPABIII MTOBEACHMS B IPUPOJIE, OEPEIKHOMY OTHOIICHHIO
K OMOJOTHYECKUM OO0BEKTaM (PacTeHUSIM M )KMBOTHBIM M MX COOOINECTBAM) U UX
oXpaHe

YYEHUE O KJIETKE

Xumuyeckas YMeHue mpoBOAWTH CPaBHEHHE XMMHUYECKOW OpPraHU3alliU KUBBIX M HEKHBBIX

OpraHusarus 00BEKTOB.

KIJICTKH [ToydeHnue mpeacTaBieHUs O POJIM OPTAHMYECKUX U HEOPTAHUYECKUX BEIIECTB B

KIICTKE

Ctpoenne u

N3ydyenune cTpoeHHs KIETOK 3YKapHOT, CTPOEHUS W MHOroo0Opasus KIETOK

byHKIUN pacTeHui U )KUBOTHBIX C IOMOIIIBIO MUKPOIIPETIapaToB.

KJIIETKH HaOntoneHne KIeToK pacTeHWH M KUBOTHBIX IO MMKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpernapaTax, X OMHCaHue.
[IpuroroBieHue u ONUCAHUE MUKPOIPENapaToB KIETOK PaCTEHUH.
CpaBHEHHE CTPOCHHS KIETOK PpAaCTCHHH W  OJKUBOTHBIX TI0 TOTOBBIM
MHUKpOIpenaparam

Ob6men YMeHue cTpouTh CXeMbl SJHEPIeTUYECKOro 0OMEHa U OMOCUHTE3a OeKa.

BEIIECTB u | [lonydyenue mnpenacrtaBieHuss O MPOCTPAHCTBEHHON CTPYKType Oenka, MOJeKy:

npespamenue | JJHK u PHK

SHEeprun B

KIICTKE

XKuzHeHHsbIH O3HakoMJIEHHE C KJIIETOYHON TeOpUel CTPOEHUS OpraHU3MOB.

IIHUKJI KJICTKHU

VMenne caMOCTOSATCIBHO HCKaTh JIOKa3aTelIbCTBa TOI'0, YTO KJICTKA
QJICMCHTApHasA JKHBaA CHUCTEMa MW OCHOBHAasi CTpYKTypHO'(bYHKLII/IOHaHBHaH
CANMHHNIA BCCX )KMBBIX OPraHM3MOB

OPI'AHUM3M. PASMHOXXEHME 1 MHAVMBUYAJIbBHOE PASBUTHUE OPI"AHM3MOB

PasmuHoxenue | OBnaseHue 3HAHUSMU O PA3MHOXKEHUM KaK O BaKHEMILIEM CBOWCTBE JKHUBBIX

OpraHUu3MOB OpraHU3MOB.
YMeHHE CaMOCTOSATEIBbHO HAXOAUTh OTJIMYMSA MHTO3a OT MeWo3a, ONpeneiss
9BOJIIOLIMOHHYIO POJIb OTUX BUAOB JEJICHUS KIETKU

WnnuBuayans | O3HaKOMJIEHHME C OCHOBHBIMU CTaJUSMU OHTOTE€HE3a Ha MpUMEpPE PpPa3BUTH

HOE Pa3BUTHE | MO3BOHOYHBIX JKUBOTHBIX.

Opranusma YMeHue xapakTepu3oBaTh CTaJuU MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS HA IpHUMEpe
yenoBeka. O3HaKOMIIEHHE ¢ IPUYMHAMH HApYLIEHUI B pa3BUTUH OpPraHU3MOB.
Pa3Bute = ymeHuss ~ mpaBWIBHO — (OpPMHUpPOBaTh  JIOKa3aTelbHylO  0a3y
9BOJIFOLIMOHHOI0 PA3BUTHUS )KUBOTHOIO MUpa

NunnBunyans | BeisiBiaeHHEe M ONHMCAaHME NPU3HAKOB CXOJCTBA 3apOJBILIEN YeIOBEKa W JAPYTHX

HOE Pa3BUTHE | IIO3BOHOYHBIX KaK JOKA3aTeIbCTBA UX YBOIIOLHUOHHOIO POACTBA.

YeJI0BEKa [lonyyenue npexncTraBieHUs O IOCIEACTBUAX BIMSAHUSA AJKOTOJs, HUKOTHHA,

HAapKOTUYCCKHUX BCHICCTB, 3aIrpsA3SHCHUA CPCAbl HAa PA3BHUTHC U PCHPOAYKTHBHOC
3J0POBEEC YCJIIOBCKA

OCHOBbI 'EHETHUKHM U CEJIEKIITNN

3aKOHOMEPHOC
TH
U3MEHYUBOCTH

O3HakOMJICHHE C HACJEICTBEHHON W HEHACIEeICTBEHHON W3MEHUYUBOCTHIO U €€
OMOJIOTHYECKOU POJIBIO B DBOJTFOITUHN

KUBOTO MHpA.

HonyquI/Ie MNpEaACTaBJICHUA O CBA3U TI'CHCTUKH W MCOUIWHBI. O3HakOMJIEHHE C
HACJIEJICTBEHHBIMU OOJIE3HSMHU YEJIOBEKa, MX MPUYUHAMH U TPO(YUIAKTUKOM.




W3ydyeHue BAUSHUS alKOTOJIM3Ma, HAPKOMAHUHU, KypEeHUs Ha HACleIACTBEHHOCTh
Ha BHUJIeOMaTepHae.

AHanmu3 GeHOTHUIMYECKON N3MEHUUBOCTU. BBISABIICHHE MyTareHOB B OKpY KaroIiei
cpeJie 1 KOCBEHHAas OILICHKA BO3MOXKHOT'O UX BJIMSTHUSL HA OPTaHU3M

OcCHOBBI
CeJICKLIUU
pacTeHui,
KUBOTHBIX U
MHUKPOOPTaHU3
MOB

[TosydyeHne npeacTaBIeHNs O TEHETUKE KaK O TEOPETHUYECKOM OCHOBE CEICKLUU.
PasBurHe MeranpeaIMETHBIX YMEHMI B IIPOLIECCE HAXOXKACHHUS Ha KapTe LIEHTPOB
MHOrooOpasusi ¥ HPOMCXOXAEHUS KYyJIbTYpPHBIX pAcTeHUH U JOMAallHUX
KUBOTHBIX, OTKPBITEIX H. 1. BaBuiossIM.

N3yuenne MeTo 0B TMOpUIN3AIIMH U UCKYCCTBEHHOTO 0TOOpA.

YMmeHnue pasz0bupaTbcs B OITHUECKMX AacleKTaX HEKOTOPBIX JOCTHKEHUH B

OMOTEXHOJIOTHH: KJIOHUPOBAHHUN JKXUBOTHBIX U npo6neMaX KIIOHUPOBAHUA
YCJIO0BCKaA.
O3HaKOMIICHHE C OCHOBHBIMH  JOCTHXKXCHHAMU COBpeMeHHOﬁ CCJICKIINH

KYJIbTYPHBIX PaCT€HHUH, JOMAIIHUX KUBOTHBIX U MUKPOOPraHU3MOB

ITPOUCXOXIEHMNE 1 PASBUTHE XN3HU HA 3EMJIE. SBOJIIOITMOHHOE YUEHUE

[TpoucxoxxaeH | AHanM3 U OLIEHKA PAa3TMYHBIX TUIIOTE3 MPOUCXOXKICHHS KU3HH.

ue u | [lonydyenue mpenctaBieHuss 00 YCIOKHEHMM >XKUBBIX OpraHM3MOB Ha 3emiie B

HayvaJbHbIE mporecce  ABOJIONMH. YMEHHE OKCIEPUMEHTAIBHBIM  IYTEM  BBISIBIISATH

JTarnbl aJIalTUBHBIE  OCOOEHHOCTH OPraHMW3MOB, HMX OTHOCHUTEIBHBIA  XapakTep.

pa3BUTHS O3HaKOMJICHHE ¢ HEKOTOPBIMH TPEACTABUTEISIMU PEIKUX M MCUYE3AIOIIUX BUIOB

KU3ZHU Ha | pacTeHUH U JKUBOTHBIX.

3emiie [IpoBenenue ommcanust 0ocodell OHOTO BUAA MO MOP(HOIOTHIECKOMY KPUTEPHUIO
MIPH BBIIIOJIHEHUU J1a00paTOpHO paboThl. BhIsBIeHHE YyepT MPUCTOCOOIEHHOCTH
OpPraHuU3MOB K pa3HBIM cpenaMm oOuTaHus (BOAHOH, HA3eMHO-BO3AYIIHOM,
TTOYBEHHOH)

Uctopus W3yuenue Hacieaus 4eI0BEUYECTBA HA TPUMEPE 3HAKOMCTBA C UCTOPHEH Pa3BUTHUS

pa3BUTHUS SBOJIIOIIMOHHBIX UEH

somtotoHHbl | K. Jlunnes, XK. b. Jlamapka Y. Jlapeuna. OrieHUBaHHUE POJIU IBOJIOIMOHHOTO

X uuen yueHusi B GOpMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUpA.
PazButne cnocoOHOCTM SICHO M TOYHO WU3JaraTb CBOM MBICIH, JIOTHYECKU
00OCHOBBIBaTh CBOIO TOYKY 3PEHHUS, BOCHPUHUMATh M aHAIM3UPOBATH MHEHUS
co0eceTHIKOB, TIPU3HABAs TPABO JPYroro 4eJIoBeKa Ha HHOE MHEHUE

MuxkposBostor | O3HaKOMJIEHHE C KOHLENIHUEN BUa, €€ KpUTEPUSIMH, [10100p MPUMEPOB TOTO, YTO

ust U | IONYJSIIHAS — CTPYKTYpHAs €IUHHIIA BUIA U SBOJIOLINH.

MakposBoJrol | O3HaKOMJIEHHE C JBIDKYIIUMUCS CHIIaMU 3BOJIIOLINY, €€ J1I0Ka3aTeIbCTBAMHU.

ust YcBOeHHE TOTO, YTO OCHOBHBIMH HAIPABICHHUSIMHU HBOJIOIMOHHOTO Tporpecca

SIBIIIOTCSI OMOJIOTUYECKUI Tporpecc

1 OMOJIOTMUECKHI perpecc.

YMeHue oTcTanBaTh MHEHHE, O COXPAHEHUU OMOJIOTHYECKOro MHOT000pa3us Kak
OCHOBE YCTOMYMBOCTU OMOChEpPsl U TPOTPECCUBHOTO €€ pa3BUTHSA. YMEHUE
BBISIBJIATH IPUYMHBI BBIMUPAHUS BUOB

[TPONCXOXJIEHNE YEJIOBEKA

AHTponorene3 | AHaJlM3 U OLICHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOKICHUH YEIOBEKA.
Pa3BuTne yMeHMs CTpPOUTH JIOKa3aTelbHYHO 0a3zy [0 CpaBHUTEIbHOMN
XapaKTEpUCTHKE YEJIOBEKa U IPUMATOB, JOKa3bIBast UX POACTBO.
BrIsiBIIeHNE 3TallOB SBOJIIOIMH YEIOBEKa
YenoBeueckne | YMeHUE J0Ka3blBaTh PAaBEHCTBO YEJIOBEUECKHUX PAac Ha OCHOBAHMM MX POJCTBA U
pacsl €IMHCTBA ITPOUCXOXKACHHUS.
Pa3BuTHe TOJIEpaHTHOCTH, KPUTHKA pacHu3Ma BO BCEX €T0 MPOSIBICHUSIX
OCHOBbI 9KOJIOT'H
Okonorusi — | M3ydenue sxonornyeckux (pakTopoB U UX BIMSHUS HA OPTaHU3MBI.
HayKa 0 | 3HAKOMCTBO C 3KOJIOTMYECKUMHU CHUCTEMAaMH, UX BUJOBOM M IPOCTPAHCTBEHHOU




B3aUMOOTHOIIIE
HUAX
OpraHu3MOB
MEXTy coO0M
u

CTPYKTypaMu. Y MeHUE OOBSACHATh IPUYUHBI YCTONUYUBOCTH U CMEHBI SKOCUCTEM.
O3HakoOMJIEHME C MEXBHJOBHIMU  B3aUMOOTHOUIEHUSIMU B  3KOCHUCTEME:
KOHKYpEHLIUeH, CHMON030M, XUIIIHUYECTBOM, apa3UTU3MOM.

YMeHUE CTPOUTH SIPYCHOCTh PACTUTEIHHOTO COOOIIECTBA, MUIICBBIC 1SN U CETH
B OHMOILIEHO3¢e, a TAK)KE IKOJIOTUYECKUE MTHUPAMUJIBIL.

OKpyXarlield | 3HaHWE  OTJIMYUTENBHBIX  MPU3HAKOB  HMCKYCCTBEHHBIX  COOOIIECTB  —
cpenoit arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.
Onucanrie aHTPOIIOTEHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOAHBIX JTaHAMIAPTAX
CBOEH MECTHOCTH.
CpaBHUTEIIBHOE ONHUCAHWE OJIHOM W3 EeCTECTBCHHBIX MPHUPOJHBIX CHCTEM
(Hampumep, jeca) U KakoH-HHOYIb arpo3KOCHCTEMBbI (HampuUMep, MIICHUYHOTO
TIOJIST).
CocraBiieHne cxeM Iepelayd BEUIECTB W DHEPrMM IO IEeMsM MUTaHUS B
IIPUPOIHOM SKOCUCTEME U arpoLieHO3€e
buocpepa — | O3nakomiienue ¢ yuennem B. WM. Bepuanckoro o O6mocdepe kak o riodanbHOU
rii00anpHas 9KOCHUCTEME.
IKOCHCTEMA Hannuue mnpencraBieHus O CcXeMe DJKOCHCTEMBI Ha Tmpumepe Ouocdepsl,

KpPYrOoBOPOTE BEIIECTB ¥ MPEBPAIICHUH SHEPTHH B Orocdepe.
VYMeHue /10Ka3blBaTh pPOJb KHMBBIX OPraHM3MOB B Ouocepe Ha KOHKPETHBIX
npuMepax

buochepa wu
YeJI0BEK

Haxoxnenue cBs3u u3MeHeHuss B Ouocdepe ¢ IMOCIEACTBUAMHU JESATEIbHOCTH
4eJIoBEKa B OKpYXKarollel cpese.
YMeHue onpenensatrh BO3JACHCTBHE
OKPY>KaIOIIYIO Cpey B 00JIaCTH CBOEH
Oynayuieit mpodeccuu.

O3HakoMIIEHHE C TII00aTBHBIMH SKOJIOTHYECKUMU TpoOIeMaMu

U YMEHHE OIIpeNIeNATh IyTH UX PEeLICHUs.

Onmcanue W  TPAKTHYECKOE  CO3JAaHHE  HMCKYCCTBEHHOM
(mpecHOBOHOIO aKBapuyMa). PemeHne 3KoI0ruueckux 3ajaau.
JIeMOHCTpHpPOBAaHNE YMEHHs TOCTAaHOBKH IIEJIel JESTEIbHOCTH, IUIAHUPOBAHUS
COOCTBEHHOW  JEATEIBHOCTH  JUIsl  JIOCTM)KEHUS  IOCTaBJIEHHBIX  LIEJeH,
MIPEBUICHUS] BO3MOYKHBIX PE3YJIbTATOB ATHUX JIEHCTBHIA, OpraHU3aIUN
CaMOKOHTPOJISI U OLIEHKU TOJTYYEHHBIX pe3yJIbTaToB.

OO0yueHnue coOIOICHNIO TIPABUII TTIOBEACHUS B IPUPOJIE, OEPEKHOMY OTHOIICHUIO
K OMOJIOTMYECKUM O0BEKTaM (pacTeHHUsIM, KHBOTHBIM M MX COOOILECTBaM) U HMX
OXpaHe

HpOHSBO,Z[CTBCHHOﬁ ACATCIIBHOCTH  HaA

O9KOCHCTCMBI

BMOHUNKA

buonuka kak
OJTHO u3
HanpaBJICHUN
Ouoyorun W
KHOEpHETUKH

O3HakOMJIEHHE C MpPUMEpaMM HCIOJb30BAaHUSA B XO3SMCTBEHHOH NE€ATEIbHOCTH
moaed MophopyHKIMOHATBHBIX YEPT OpraHMU3allUN PACTEHUH U JKUBOTHBIX IpPU
CO3/IaHUH COBEPILICHHBIX TEXHUYECKHMX CHUCTEM M YCTPOMCTB IO aHAaJIOTHH C
KUBBIMH CUCTEMaMH.

3HAKOMCTBO C TpyO4aTbIMU CTPYKTypaMH B JKMBOM TNPUPOJIE€ M TEXHHKE,
a’pOJMHAMUYECKUMHU U THJIPOJUHAMUYECKUMH YCTPOMCTBAMM B XKUBOW NPUPOIE
U TEXHUKE.
YMeHHe CTpOUTh
CTPOUTENIbCTBE

MOACIIHN CKJIaaJaToun HCIIOJIb3YCMBIC B

CTPYKTYpBHI,

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JESITEJIBHOCTH

CTYIAEHTOB PA3JIEJIA OKOJIOI'US

Conepxannie | XapaKTepHCTHKa OCHOBHBIX BUIOB YU€OHOMU JEATEIBHOCTH CTY/ICHTOB
o0y4YeHHUsI (Ha ypoBHE y4eOHBIX JIeHCTBUIA)
Beenenne 3HaKOMCTBO C 00BEKTOM H3ydeHUs sKosorun. OnpeaeneHue pom

OKOJIOTHUHU B q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ KapTUHBI MHpa




Y B MPAKTUYECKOMN AEATETbHOCTH JIIOAEH.
JleMoHCTpanus 3Ha4eHUs SKOJIOTHU IPU OCBOCHUHU TIpodeccuit
U CIIEUAJILHOCTEH cpeiHero npoeccuoHalbHOro 00pa3o0BaHus

1. OKOJIOTHA KAK HAYVUYHA S JUCHUITJIMHA
Oo6was Y MeHue BBIABIATH 00LI1Ee 3aKOHOMEPHOCTH AEUCTBUS (PaKTOPOB
JKOJIOTUsA cpenbl Ha opranusM. [lonyyenue npencTaBieHuil O MOMYJISLHH,
JKocHucTeMe, buochepe
ConuanbHas 3HAKOMCTBO C IPEIMETOM H3Y4YECHHs COLMAIBHOW HKOJIOTMH. Y MEHHE BBLICIATH
9KOJIOT U OCHOBHBIE YEPTHI CPEIbI, OKPYXKAIOLIEH YeJIOBEKa
IIpukiannas YMeHue BBISBISATh PETHOHATIBHBIE SKOJIOTHYECKHE TIPOOIeMbI
9KOJIOTHS Y YKa3bIBaTh IPUYMHBI UX BOSHUKHOBEHUS, a TAK)KE BO3MOKHBIE

IYTU CHUKEHUS MOCIEACTBUI HA OKPYKAIOLIYIO CPELy

2. CPEJJA OBUT

AHWMA YEJIOBEKA 1 SKOJIOI'MYECKAS BE3OITACHOCTD

Cpena
obouTaHus
YyeJloBeKa

OBnazneHue 3HaHUAMU 00 OCOOCHHOCTSX Cpeibl OOUTaHUS YeIoBeKa

U €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHHE (HOPMUPOBATH COOCTBEHHYIO

MO3UIUIO 10 OTHOIICHUIO K CBEICHUSAM, KACAIOIIMMCS MOHITHS «KOM(OPT Cpebl
0o0UTaHUs YEJIOBEKay, OTy4YaeMbIM U3 Pa3HbIX

HMCTOYHHMKOB, BKIIFOUAs pPEKIIaMy

3HaHNE OCHOBHBIX YKOJIOTMYECKUX TPEOOBaHUN K KOMIIOHEHTaM

OKPY>KaIOIIEH YEJIOBEKA CPEIbl

l'oponckas
cpena

3HAaKOMCTBO C XapaKTEPUCTHUKAMH TOPOJCKOW KBapTHUPHI KAaK OCHOBHOTO 3KOTOIIA
COBPEMEHHOT0 YeJIOBEKa.

YMeHue onpenensiTh YKOJI0rHIECKUe apaMeTpbl COBPEMEHHOTO

YEJI0BEUCCKOT0 JKIITHIIA.

3HaHUE SKOJIOTUYECKUX TPeOOBaHUHN K YPOBHIO IIIyMa, BUOpAIIHH,

OpraHHU3alUH CTPOUTEIHCTBA JKIIIBIX U HEXKHIIBIX TIOMELICHUH,

ABTOMOOWJIBHBIX JIOPOT B YCJIIOBHUSIX TOPOJA

Cenbckaga
cpena

3HaHUE OCHOBHBIX AKOJIOTHYECKHX XapaKTCPUCTHUK CPCAbL oOWTaHUs YeIIOBEKa B
YCJIOBUAX CEIIbCKOM MECTHOCTHU

3. KOHLENIA YCTOMYMBOI'O PA3BBUTHS

Bo3HukHOBeHM | 3HaHNE OCHOBHBIX MOJIOKEHUIN KOHIIETIIIUN YCTOMYHUBOIO Pa3BUTHS

€ KOHLENIUM | ¥ IPUYHH €€ BOSHUKHOBEHMUS.

ycTOH4YMBOro | YMeHue (GopMupoBaTh COOCTBEHHYIO MO3MIMIO MO OTHOIICHHUIO K CBEIEHUSIM,
pa3BUTHS KaCaroLUMCS TIOHATHUS «YCTOMYUBOE PA3BUTHE»

VYcTolunuBoCcTh | 3HaHKWE OCHOBHBIX CIIOCOOOB PELLIEHUS SKOJIOTHYECKUX MTPOOIeM

U pa3BUTHE B PaMKaX KOHLENIHUH «Y CTOWYMBOCTD U PA3BUTHEY.

YMeHue paznuyarh SKOHOMUYECKYIO, COLUAIBHYIO, KYJIbTYPHYIO
U DKOJIOTMYECKYI0 YCTOMYMBOCTb. YMEHHUE BBIUUCIIITH MHIEKC YEIO0BEYECKOIO
pa3BUTHSI [0 OTHOLIEHUIO K OKpYXKarollel cpee

4. OXPAHA ITPPO/IbI

[Tpuponooxpa | 3HaHHE UCTOPHUM OXPaHbl IPUPOIbI B POCCMU M OCHOBHBIX THUIIOB

HHas OpTraHHU3aIHii, CTIOCOOCTBYIONIUX OXPAaHE MPUPOIBL.

JEATEIbHOCTh | YMEHHUE OMNpEeNeNaTh COCTOSSHHE SKOJIOTMYECKOW CHUTYallMu OKpYXKarouen
MECTHOCTM M IIpeJjaraTb BO3MOXHBIE IIYTH CHHXXEHHS aHTPOIOTEHHOrO
BO3JICHCTBUS HA IPUPOIY

[Tpupoansie YMeHue nosib30BaThCd OCHOBHBIMH METOJIAMH HAYYHOI'O MO3HAHUS: ONHUCAHUEM,

pecypcel U HX
OXpaHa

U3MEpEeHUEeM, HaOIIOJCHUEM — JUIS OLICHKH COCTOSIHUSI OKPY’KaIOIIeH CpeJibl U ee
NOTPEOHOCTH B OXpaHe




YYEBHO-METOJUYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIEYEHUE ITPOI'PAMMEBI YUEEHOUN JIUCLUTIINHBI «BUOXUMMU ST»

Peanuzanus y4yeOHOW OUCHMIUIMHBI TpeOyeT Hanuuus ydeOHOro kaOumHera «XUMHUS» U

nabopaTopuu;
O6opynoBanue yaeOHOTO KabUHeTA:
- TOCAJI0YHBIC MECTA M0 KOJMYECTBY O0YYArOIIUXCS;
- pabouee MECTO TpernoIaBaTes;
- BBITSDKHOU 1TKad;

- HabOp XMMHYECKOM MOCYAbl U MPUHAUICKHOCTEH AJisi JTa0OpaTOPHBIX M MPAKTUYECKHX

pabor;
- Ha0OPBI PEAKTUBOB OPTaHUYECKUX U HEOPTAHUYECKUX BEIIECTB;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TOCOOMH «XUMUS;
TexHuueckue cpeacTBa 00yUeHUsI:
- MyJIbTUME/HA IPOEKTOP
- 9KpaH
PEKOMEHAYEMAS JIUTEPATYPA
Jns ctyneHTos

I"abpuensn O.C. Xumust: yued. s cryd. npod. yued. | M., 2014.
3aBEICHUI

KO.M.Epoxun Xumus: yueb. miga cryda. npod. yueb. | M.,  u3maTeNbCKHiA
3aBEIICHUI JIOM «AxameMus»

2014,

Epoxun I0.M., Xumust uig npodeccuit u cnenuanbHocTeir | 2016

Kosanesa U. b. TEXHUYECKOI'0 U €CTECTBEHHO -~HAy4YHOTO OULI «AxagemMus»
npoduiei

Epoxun FO.M. Xumus: 3a1a4u U yIIpaKHEHUs 2017

Xumus: 3agauu u OUILI «AxanemMus»

yIpaXHEHUS

O0P I'abpuensn O.C. Xumus: yueb. 1uisd ctya. npod. yueo. M., 2014.
3aBeJICHUI

OOmiast Ouonorus: y4eOHUK JUIs CTyA. YYpexJIeHH cpea. mnpod. obOpazoBaHM

Koncrantuaos B.M., PsizanoB A.T'., ®aneeBa E.O.13natensckmii ieHTp «Akagemusin-2014.

benses /1. K., Aeimmmn I'"M., Ky3nenosa JI.H. u ap. buosnorus (6a3oBblii ypoBens). 10

knacc. — M., 2014.
Nonnesa A.1O. buonorus. Bech mkonbHbIN Kype B cxemax U Tabnunax. — M., 2014.

JIykatkun A. C., Pyann A. b., CunaeBa T. b. u np. buosnorus ¢ ocHoBaMHu 3K0JI0THU:

YUeOHUK Ui CTY/. YUpekKACHU BbIcIL. oOpa3oBaHus. — M., 2014.

MawmontoB C. I'., 3axapoB B. b., KoznoBa T. A. buonorus: y4eOHUK ISl CTYI.

yupexJIeHu# BeIcII. 0Opa3oBanus (6akanaBpuar). — M., 2014.
Huxutunckas T. B. buonorus: kapmMansslii cripaBouHuk. — M., 2015.

CuBornazoB B. U., Aradponosa U. b., 3axapoBa E. T. buonorus. O6mias 6uonorus:

6a30BbIi ypoBeHb, 10—11 kmacc. — M., 2014.

CyxopykoBa JI. H., Kyumenko B. C., BanoBa T. B. buonorus (6a30oBblii ypoBeHB).

10—11 xmacc. — M., 2014.
Tutos E.B., CxkBopuos I1.M., CkBopuosa f1.B.Oxonorus 2017 OULl «Axkanemusi»

Koncmanmunos B.M., Yenuose FO.5. DKonorudeckue OCHOBBI MPHPOJIONIONIB30BAHMS.

—M,, 2014.



Mupxun b.M., Haymosa JI.I'., Cymamoxun C.B. Dxonorus (6a30Bbiii ypoBeHs). 10—11
Kiaccel. — M., 2014,

Ilusosapos FO.1l., Koponux B.B., Ilooynoea JII. Dxoiorusi U TUTHEHA YeIOBEKa:
y4eOHUK Ui CTYA. yupexaeHuit cpen. npod. oopazosanus. — M., 2014.

Tynukun E.M. OOmas OWONIOTHS € OCHOBAaMH OJKOJOTHH M HIPUPOAOOXPAHHOU
JIEATEILHOCTH: YUCOHUK JUIS CTY/. YUpEeXKIeHUH cpen. mpod. odpazoBanus. — M., 2014.

Yepruosa HM., I'anywun B.M., Koncmanmunos B.M. Dxonorusi (0a30BbIli YPOBEHB).
10— 11 xmmaccel. — M., 2014.

st mpenonasareJieii

@enepanbublii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oeneparuny. [Ipukaz Munucrepctsa oopazoBanust U Hayku PO ot 17.05.2012 Ne 413 «O6
YTIBEPXKICHUH (heepaJIbHOr0 TOCYIapCTBEHHOIO 00pa30oBaTeIbHOrO CTaHAApPTa CPEIHEro
(momuOTO0) 00I1IET0 00pa30BAHUS Y.

[Ipuka3z MunucrepcTBa oopa3zoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU
u3menenuit B Ilpukas MunucrtepcTtBa oOpazoBanus U Hayku Poccuiickoit ®epepanuu oT
17.05.2012 Ne 413 “O6 ytBepxkaeHuu ¢eaeparbHOro rocyAapCcTBEHHOT0 00pa30BaTEeIbHOTO
cTaHjapTa cpeaHero (MoJIHOro) oomero oopa3oBaHus”».

[Tucemo JlemapramMeHTa TOCYAapCTBEHHOW MOJHUTHKH B cdepe MOATOTOBKU PabOUMX
kagpoB u [IIO MunucrepctBa oOpazoBanust u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHlaluu 1O OpraHu3alldy IOJIyYE€HHS CpEeAHEro oOIiiero oOpa3oBaHus B Mpefeliax
OCBOCHHUSI 00Pa30BATEIBHBIX IMPOTPAMM CPEIHEro NMpodeCcCHOoHaIBLHOr0 o0pa3oBaHUs Ha 0asze
OCHOBHOTO 00IIero o0pa3oBaHus C y4eTOM TpeOoBaHUIl (eaepalbHbIX TOCYAapCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB W IMOJIydaeMOil mNpodeccuu WM CHEeHHATbHOCTH CPEIHETrO
npoheccCuoHaNBEHOTO 00Pa30BaAHUNY.

KoncrantunoB B.M., Yenunze HO.b.Okonorudeckre OCHOBBI MPHPOAONOIB30BAHUS
2014 OULL «Akagemus

Turos E.B., CxBopuos I1.M., CkBopuiosa S.B.Oxonorus 2017 OULL «Akagemusi»

CyxauéB A.A.Dxonornyeckue ocHOBBI pupoaomnoib3oanud 2012 OO0 «KuoPyc»

INabpuensn O.C. Xumus nns npenonasarens: yuyeOHo-meroaunueckoe nocodue / O.C.
I"abpuensy, I'.I'. JIsicoBa — M., 2010.

I'abpuensn O.C. HacronbHas kHura yuumrens xumuum: 11 kmace: B 2 4. / O.C.
I'a6puensu, I'.I". JIpicoBa, A.I'. BBenenckas — M., 2009.

buonorus: pykoBoACTBO K MPAaKTUUYECKUM 3aHATHAM / o1 pea. B. B. Mapkunoit. — M.,
2010.

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

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

KoOsutstackuii B. A. ®@unocodust sKoI0run: KpaTkuid Kypc: yued. mocodue st By30B.
— M.,2010.

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

[TexoB A. I1. buonorus, renetuka u mapasuronorus. — M., 2010.

Yeo6nies H. B., I'punesa I'. I'. buonorus. — M., 2010.

HNurepHeT-pecypcsl

www.ecologysite.ru (Karaigor skomormueckux caiToB). Www.ecoculture.ru (Caiit
HKOJIOTMYECKOTO MPOCBEILEHU).

www.ecocommunity.ru (MupopMaoHHbIi caiiT, OCBEIIAIOIINN MPOOIEMbI 3KOIOTHH
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 Owuonorus. CoBpeMeHHas OWOJOTHSA, CTaTbd, HOBOCTH,
OuoOIMoTEKA).

www. window. edu. ru (EmumHoe OKHO 1ocTyma K 00pa3oBaTelbHBIM pecypcam
WuTepHera no 61oIOTHN).

www.5ballov. ru/test (Tect asist aOUTYypHEHTOB IO BceMy MIKOJIBHOMY KypCy OHOJIOTHN).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHHKAIIMOHHBIE BHKTOPHUHBI 10
OHMOJIOTMN — DKOJIOTUH Ha cepBepe BOpoHEKCKOro yHUBEPCHUTETA).

www. biology. ru (buonorust B OTKpbITOM KoJuiemke. CalT CONEPIKUT AIIEKTPOHHBIN
y4eOHUK 1o 6uonoruu, On-line TecTsr).

www. informika. ru (31eKTpoHHBIN yueOHHK, OOJIBIION CIUCOK HHTEPHET PECYPCOB).

www. nrc. edu. ru (buonoruueckast kaptuHa mupa. Pasaen KoMnbrOTEpHOro yueOHUKA,
pa3zpaboTaHHOro B MOCKOBCKOM IrOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Pexmkme u wmcuesarommue JXMBOTHble Poccum — TpoOEKT
Oxonoruyeckoro neHtpa MI'Y um. M. B. JlIomoHoCOBa).

www. kozlenkoa. narod. ru ([ns Tex, KTO y4WTcs caM U Y4YUT JPYTHX; OYHO U
JMCTaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM IPEAMETaM).

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



