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Pabouas mporpamma y4yeOHON AUCHMILTUHBI/TIPO(PECCHOHATBHOTO MOJYJIs
bJI.06  «EcrectBo3HaHue»  pa3paborana Ha  ocHoBe  DenepaabHOrO
roCyapCTBEHHOT0 00pa30BaTENbHOTO CTaHJApTa CPEeAHEro MPo(ecCHOHATBLHOTO
obpazoBanus 1o crnenpanbHocTsIM 09.02.07 MudbDopManMoOHHBIE CHUCTEMBI U
POrpaMMHUPOBAHKE, YTBEPKIACHHOIO MpPUKa3oM MUHHUCTEpCTBa 00pa3oBaHUsI U
Hayku P® ot 9 nekabps 2016 1. Ne 1547, ®denepaibHOro rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa CpPeIHEro oO0Iero o0pa3oBaHMs, YTBEPKIECHHOTO
npukazoM MunuctepcTBa oopazoBanus u Hayku PD ot 17 mas 2012 1. Ne 413 (c
W3MEHEHUSIMU U JOMOJHEHHsIMU OT 29 nmekabps 2014 r., 31 mexabps 2015 r., 29
utonst 2017 r1.), mpuMepHO OCHOBHOW 00pa30BaTENBbHON MPOTPAMMBI CPEIHETO
obmero oOpa3zoBaHusi, OAOOpeHHON pemieHneM (¢eAepaibHOro  yuyeOHO-
METOJUYECKOT0 OOBEAUHEHHUs MO 00meMy 00pa30BaHUIO, MMPOTOKON OT 28 HIOHS
2016 r. Ne 2/16-3, mpumepHOWi mporpamMmbl 0011e00pa30BaTENIbHON yueOHOU
JUCHUTUIMHBL «XuMus», «buonorus», «IKoaorus» Uisi MpoPecCHOHATBHBIX
00pa30BaTeIbHBIX OpraHu3alnu, PEKOMEHI0BAaHHOMN denepanbHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM  yupexkJeHueMm «DenepaibHblii HMHCTUTYT
pa3BuTUs o0pa3zoBaHus», 2015 .

Opranuzanus-pazpadotunk: ['BIIOY MO «Ceprnyx0oBCKUM KOJIEIE»

PazpaboTuuk:
KapmaueBa Csermana BrnagumupoBHa, npenogasarens ['BIIOY MO
«CepryXOBCKHI KOJIIEIXO)
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTtensHOM  yueOHOM  nmuciuruiiHa  BJ1.06
EcrectBo3Hanue (0a30BbI YpOBEHb) IMpeAHA3HAUYEHA ISl U3YYEHUS XUMHH,
ouosioruu u s3koxoruu B 'BIIOY MO «CepnyXOBCKUIA KOJIIETAK.

[Iporpamma pazpaborana Ha ocHoBe DenepanbHOro rocynapcTBEHHOTO

00pa30BaTeNbHOTO CTaHJapTa CpeaHero npodecCuoHaNbHOr0 O00pa3oBaHUs s
cnenuanbHocTr 09.02.07 MHDOpManOHHBIE CUCTEMBl W MPOTPAMMHUPOBAHUE U
OpPUMEPHOM  TpOrpaMmbl  001I€00pa3oBaTEeIbHONM  Y4eOHOW  JIMCUUILIUHBI
«Xumust», «buonorus», «IKOJOTUS» pPEKOMEHAOBaHHON  DeaepaibHBIM
rOCYJIapCTBEHHBIM aBTOHOMHBIM  yupexjaeHueMm «DeaepalibHbIi HHCTUTYT
pa3BUTHS 00Opa30BaHUS.

Conepxxanue mnporpamMmbl  «EctecTBo3Hanue»  (0a30BbI  YpOBEHD)
HaIIPaBJICHO HA IOCTUKEHUE CIICTYIOIINX HeJIeil:
. dbopMmupoBaHue y OOyYaloOIUXCS YMEHHUS OLIEHUBaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS ISl KaXKJI0TO YEIOBEKA;
. dbopmMupoBaHUE Y OOYYArOUIMXCS ILIEJOCTHOTO MPEACTABICHUS O MHUpPE U
pOJIM  €CTECTBEHHBIX HayK (XUMHUU, OWOJIOTMH, DOKOJOTMH) B CO3JIaHUU
COBPEMCHHOM €CTECTBEHHO-HAyYHOW KApTHUHBI MHpPA; YMEHUS OOBICHATH
OOBEKTBI U  TIPOIECCHl  OKPYXAIOIIeW  JIeUCTBUTEIBLHOCTU:  IMPUPOIHOM,
COLIMATIbHOM, KYyJbTYPHOW, TEXHUYECKOW CpeAbl, — HCHOJIb3ys IS 3TOrO
OMOXUMHUYECKUE 3HAHMUS;
. pa3BuTHE y OOydYalIMxcsi yMEHUH pas3nuyaTh (akTbl U OICHKH,
CpaBHUBATh OIIEHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMU OIIEHOK U CBSI3b
KpUTEPUEB C OMNpPENEJEHHON CHUCTEMOW IeHHOCTeW, (QopMylIUpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;
. NpUOOpEeTeHNE OO0YYaAIOIIMMHUCS OIbITa Pa3HOOOpPA3HOW JEATEeIbHOCTH,
MO3HAHUS W CAMOIMO3HAHUS; KIIOUEBBIX HABBIKOB, HMMEIOIINX YHHUBEPCAIbHOE
3HAUCHUE JI1 PA3JIMYHBIX BHUJIOB JCSITEIBHOCTH (HABBIKOB PEIICHUS MPOOIIeM,
NPUHATUS  PEIICHU, TIOMCKa, aHaiu3a U o0paboTku  WHGpOpPMAIINH,
KOMMYHUKATUBHBIX  HABBIKOB,  HABBIKOB  M3MEPEHUH, COTPYJIHUYECTBA,
0e30MacHOro o0parieHus ¢ BeIeCTBAaMU B TIOBCETHEBHOM JKU3HN).
B mporpammy BKJIIOUEHO COJIep)KaHHME, HaIpaBlICHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUNA, HEOOXOIUMBIX Uil KadecTBeHHOro ocBoeHust OIIOII
CIIO na 6a3e 0CHOBHOTO OOIIETO 0Opa30BaHUS C MOJYYCHUEM CPETHETO OOIIETO
oOpa3oBaHUs.



OBIIIASI XAPAKTEPUCTHUKA VYYEBHOW JUCIHUIIJIAHBI
«ECTECTBO3HAHHUE)

Coneprxanue 0011e00pazoBaTebHON yueOHOMI JTUCIUTUTHBI
«EcrectBo3Hanue»  (0a30BbIA  ypOBEHb)  HANpaBIEHO HA  YCBOCHHE
OOyYarOIIMMUCSI OCHOBHBIX TOHSATHUN, 3aKOHOB W TEOPUA XUMHUHU, OHOJOTHU U
DKOJIOTHH; OBJIAJICHUEC YMEHUSMH HAOIIOJaTh XHUMHYECKUE M OHMOJOTUYECKHE
SIBJICHUSI, IPOBOJUTH XUMUYECKUN ¥ OMOJOTUIECKUNA IKCIIEPUMEHT, TPOU3BOIHTH
pacyeThl Ha OCHOBE XUMHYECKHUX (DOPMYJ BEIIECTB M yPABHCHHN XMMHYECKUX
pEaKiuu.

B npouecce wu3ydenuss OMOXMMHUU Yy OOYy4YalOIIMUXCS Pa3BUBAIOTCS
MO3HABATENIbHbIE UHTEPEChl U MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOATEILHOM TIPUOOPETCHUS] 3HAHWUN TI0 OMOXWMHH B COOTBETCTBUU C
BO3HHUKAIOMMMH  JKM3HEHHBIMH  TpoOJeMaMu, BOCIHUTHIBAETCA  OepekHOe
OTHOIIEHUS K MPHUPOJIE, TIOHUMAHNE 3J0POBOTO 00pa3a KW3HHU, HEOOXOAUMOCTH
PEAYNPEKICHUS SBICHUN, HAHOCSIINX BPE 3I0POBBIO0 W OKPYKAIOIIEH cpee.
OHu 0CBaMBAIOT IPUEMBI TPAMOTHOT0, 0€30MIACHOTO MCIIOJIH30BAHUS XUMUYECKHUX
BEIIECTB M MAaTEPUAIOB, MPUMEHSEMBIX B OBITY, CEIbCKOM XO3S4WCTBE U Ha
MPOU3BOJICTB, PALMOHAIBLHOMY MPUPOJONOIB30BAHUIO, OXpaHE OKPYKaOIIeH
CpEbI U 3I0POBbS JTHOJICH.

Peanuzanus AeMyKTUBHOTO TTOIX0/1a K U3YUCHUIO OMOXMMHUH CITIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTHYECKHX OTEPAIMA MBINUICHUS, KaK aHaIW3 W CHUHTE3,
0000IIeHne W KOHKpPETH3allhsl, CPaBHEHHE U aHAJIOTHs, CHUCTeMaTu3alus u
Kiaccudukanus u ap.

Cneunduka wuzyuyeHus OWOXMMHHM TIPU OBJAJCHUU CIEIUATBHOCTIMHU
TEXHUYECKOTO Tpoduis oTpakeHa B Kaxaol Teme pasnena «ConepkaHue
y4eOHON nucuuIiuiiHe B pyoOpuke «lIpodunbHbie U mpodeccroHambHO
3HAUMMBIE DJIEMEHTHI COACPKAHUS». OTOT KOMIIOHEHT pealu3yeTcs TIpH
WHIUBUIYyAIbHOH  CaMOCTOSITENIBHOW — paboTe  oOydaromuxcs  (HaIHMCaHWH
pedeparoB, MOATOTOBKE COOOIIEHMM, 3alllUTE MPOEKTOB), B MpoIlecce Y4eOHOM
NESATETLHOCTH MO/ PYKOBOJICTBOM IIperojiaBarelis (BBIMOJHEHUHU XUMHUYECKOTO
DKCIIEPUMEHTa — JIa0OPATOPHBIX OMBITOB W MPAKTUYECKUX pPabOT, PEIICHUH
MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7a4 U T.1.).

B mpomecce  u3ydeHuss ~ OMOXMMHH  TEOPETUYECKHUE  CBEACHUS
JOTIOJTHSIOTCST IEMOHCTPAIMSIMH, JTAOOPATOPHBIMHU OIBITAMH M TPAKTHYCCKUMH
3aHATHAMHU. 3HAYUTEIHLHOE MECTO OTBOJUTCS XHMHUYECKOMY 3KcrepuMeHTy. OH
OTKPBIBACT BO3MOXXHOCTh (OPMHpPOBAaTH Yy OOYyYaIOIIHUXCS CHCIHATBHBIC
MpEeMETHBIC YMEHUS: pab0TaTh C BEIIECTBAMH, BBHITIOJHSITH MPOCTHIE XUMUYECKUE
OTBITHI, Y4YUTh O€30MACHOMY M JKOJIOTHYECKH TPAMOTHOMY OOpAIlEHUI0 C
BEII[ECTBAMH, MaTepUATIaAMH U MPOIIECCaMU B OBITY M Ha MPOU3BO/ICTBE.



Jlnig opraHu3aiui BHEAYIUTOPHONW CaMOCTOSITENIbHOM pabOThI CTYIIEHTOB,
npo(eCCHOHANBHOIO  00pa30BaHUs, NPEICTaBICH IPUMEPHBIM  IMEepeyeHb
pedeparoB (10KIa10B), UHAUBUAYATIbHBIX IPOEKTOB.

B nponecce nzydenus OMoXuMuu BaxXHO (pOpMHpPOBaTh HH(OPMALIMOHHYIO
KOMIETEHTHOCTh oOydarommxcs. [loaToMy Mpu opraHuzalidd camMOCTOSITETLHON
paboTsl y ctyaeHToB crennanbHocTH 09.02.07 WuopManmioHHble CUCTEMBI U
IpPOrpaMMHUPOBAHKE, HEOOXOJUMO AKLIEHTUPOBATh BHHUMAaHHE OOy4YarOIIMXCA Ha
noucke wuWHGOpMAIMU B CpeIcTBax Macc-Menua, MHTepHere, ydeOHOU W
CHELMAIBHOM  JIUTEpaType C  COOTBETCTBYIOUIMM  O(QOpPMIIEHHEM U
IIPEICTABIICHUEM PE3YJIbTATOB.

N3yuenne 0011e00pa3oBaTeIbHON yueOHOU JTUCLUIUTHHBI
«EcTecTBO3HaHMe»  3aBepIIaeTCs ~ MOJBEACHHEM  HTOTOB B (opme
mu(ppepeHIUpOBaHHOTO 3ayeTa B paMKax [POMEKYTOUYHOM  aTTeCTALMH
ctyneHToB B npouecce ocBoeHus: OIIOII CIIO ¢ nmonyyeHuneM cpeaHero oo0uiero
obpazopanus (IITIKPC, IITICC3.)

MECTO YYEBHOH JUCIUIIJIMHBI B YYUEEHOM ILJIAHE
VYyebnas mucrurinHa «EctecTBo3HaHue» (0a30BBbIA YpOBEHB) SIBISIETCA

y4eOHBIM TMPEIMETOM 110 BBIOOPY M3 00sA3aTENbHONW NPEIMETHON 001acTH
«EctectBennbie Hayku» OI'OC cpegnero o0uiero oopa3oBaHusl.

B mpodeccuonanbHbIX 00pa3oBaTeIbHbIX OpraHu3alusAX,
peanu3yommx 00pa3oBaTelbHYIO MPOrpaMMy CpPEIHEro o0Iero oopa3oBaHus B
npenenax ocBoenus OIIOIT CIIO na 6a3e ocHOBHOrO 00mIero oOpa3oBaHus,
yueOHass nucuuiuinHa «EcTecTBo3HaHuMe» H3ydaeTcss B 00I1Ieo0pa3oBaTeIbHOM
nukie yaeOnoro OIIOII CIIO na 0a3e OCHOBHOro 00IIero oOpa3oBaHUs C
noyyeHuem cpeanero oomero obpazoanus (IITIKPC, TITICC3).

B yueonbix mia"ax [IITKPC, TIIICC3 mecto y4eOHOW qUCHUILIAHBI
«EcrecTBO3HaHME» — B COCTaBe 00IIe00pa30BaTENbHBIX YUEOHBIX JUCIUIUIMH 110
BBIOOpY, (GOpMHpYEMBIX M3 00s3aTeNbHbIX HpeaMeTHbix obnacteir DI'OC
cpea”ero oOiiero ooOpazoBanus, ais npodeccuit CIIO wnm cnenuanbHOCTEN
CIIO cooTBercTBytOIIer0 Mpod st mpohecCHOHATHHOTO 00pa30BaHUs.

PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCITUIIJINHBI
OcBoenue conaepxkaHusi yudeOHOW nucuuriuHbl  «EcrecTBo3HaHME),

oOecreynBaeT JOCTHKEHUE CTYICHTAMU CIEAYIOIINX Pe3yabTaTOB:

. JIUYHOCMHBIX

YYBCTBO FOPJAOCTU M YBAXKEHUS K UCTOPUH U IOCTHIKEHUSIM OTEYECTBEHHOM
HayKH; MpPEICTaBICHUS O LEJIOCTHON €CTECTBEHHO-HAYYHOU KapTHUHE MUPA;



—— NOHMMAaHHUE B3aUMOCBS3H U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK,
UX BIMSHUS Ha OKPYXKAIOIIYIO CpeAy, SKOHOMHUYECKYIO, TEXHOJOTHYECKYIO,
COLIMAJIBHYIO U ATHYECKYIO C(hephl IeATeTbHOCTH YeJIOBEKA;

—— CIOCOOHOCTh HCIIOJB30BATh 3HAHMUS O COBPEMEHHOM €CTECTBEHHO-
HAayYHOH KapTHHE MUpa B 00pa30BaTeIbLHON U MPOheCCHOHATBHON AESTETPHOCTH;
BO3MOXXHOCTH HMH(POPMAIIMOHHON cpeapl Uisi OOeCredeHus MPOIyKTHBHOTO
caM0o0Opa30BaHMUS;

—— BIAQJICHUE KYyJIbTYpOH MBIIUICHUS, CIOCOOHOCTh K OOOOIICHHIO,
aHaJIKU3y, BOCIPUATHIO MH(GOPMAIIMK B 00JIACTU €CTECTBEHHBIX HAYK, TOCTAHOBKE
1EeJIM U BBIOOpY MyTe ee JOCTHKEeHUs B mpodeccuoHanbHou chepe;

—  CHOCOOHOCTh  PYKOBOJCTBOBAThCS B CBOEH  JIEATEIBHOCTH
COBPEMEHHBIMH TPUHLHUIIAMH TOJEPAHTHOCTH, JIHAJIOTa WU COTPYJHUYECTBA;
TOTOBHOCTH K B3aUMOJICHCTBUIO C KOJUIETaMu, paboTe B KOJUIEKTUBE;

—— TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METO/bI 3aIUTHl OT BO3MOMXHBIX
MOCJIEICTBUN aBapuid, KaTacTpod, CTUXUUHBIX O€JCTBUN;

—— o0nagaHue HaBblKamMHM Oe30macHO paboOThl BO BpeMsi IPOEKTHO-
UCCJIEIOBATENBCKOW U DKCIIEPUMEHTAIBHON JEATEIbHOCTH, IIPU HMCIOJIb30BAHUH
71a00paTOpPHOTO 000PYIOBAHUS;

—— CIIOCOOHOCTh HCHOJIb30BaTh NPHOOPETEHHbIE 3HAHUSA W YMEHHUS B
MPAKTUYECKON NEATEIbHOCTH M TMOBCEIHEBHOM JKHU3HU ISl COOJIIOACHUS Mep
NpO(HIAKTUKYA OTPABIEHUM, BUPYCHBIX MW JPYrux 3a00JEBaHUN, CTPECCOB,
BpPEIAHBIX MPUBBIUEK (KypEHHUS, AIKOT0JIM3Ma, HAPKOMAHUM); TTpaBUJ IOBEACHUS B
MIPUPOJTHOM CPEAE;

—— TFOTOBHOCTb K OKAa3aHUIO NIEPBOM MTOMOILHU MPH TpaBMax, HIPOCTYIHBIX U
JIpYTrux 3a00J€BaHUAX, OTPABICHUSX MUIIEBBIMU MTPOTYKTAMU;

. Memanpeomen X

——  HCIOJb30BAaHUE PA3UYHBIX BUJOB MO3HABATEIBHOMN JESITEIIBHOCTU U
OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpaLil (IOCTAHOBKH 3a7a4H, (POPMYITHUPOBAHUS
TUIOTE3, aHajdu3a W CHUHTe3a, CpaBHEHUs, OOOOIIEHUS, CHUCTEMaTU3allNH,
BBISIBJICHUS IIPUYHHHO-CJIECTBEHHBIX CBA3EH, IIOMCKa aHaJIOT OB,
(GbopMyIupoBaHUs BBIBOJIOB) JJIsl PELICHMs MMOCTABJICHHON 3a/aud, MPUMEHEHHE
OCHOBHBIX METOJIOB TO3HAHMS (HAONIOACHUS, HAYYHOTO SKCIEPUMEHTA) IS
U3YYEHUS PA3IMYHbIX CTOPOH XHMHUYECKUX, OHOJIOTUYECKUX OOBEKTOB H
MpOLIECCOB, € KOTOPHIMH BO3HMKAaE€T HEOOXOAMMOCTb CTaJKMBaThCA B
npodeccuoHanbHo# cdepe;

B UCIIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB I TMOJYyYEHUS
uHbOpMaIlMU, YMEHHE OLIEHUTh €€ JIOCTOBEPHOCTH AJISi JTIOCTHXKEHHUS XOPOIIUX
pe3yJbTaTOB B MPOQEeCcCHOHATBHOMN cdepe;

. npeomMemHuIxX:



—  c(hOpPMUPOBAHHOCTH MPEACTABICHUI O MECT€ XUMHUU B COBPEMEHHOM
HAy4YHOM KapTHHE MUpPA; MOHUMAHUE POJIM XUMUU B POPMUPOBAHUM KPyro3opa u
(GyHKIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUs] MPAKTHUYECKUX 3a/1a4;

— BIIQJICHUE  OCHOBOIOJATalOIIMMH  XUMHYECKUMHU  TOHSITHSIMHU,
TEOpUSMH, 3aKOHAMHU ¥  3aKOHOMEPHOCTSAMHU; YBEPEHHOE TOJb30BAaHUE
XUMHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

—— BJaJICHHE  OCHOBHBIMH  METOJaMU  HAYYHOTO  IIO3HAHWI,
UCIIONB3YEeMbIMA B XUMHH:  HAOJIOJEHUEM, OINHUCAaHUEM, HW3MEpPEHHUEM,
HKCIIEPUMEHTOM; yMEHUE 00padaThiBaTh, OOBSACHATH PE3yJbTaThl MPOBEICHHBIX
ONBITOB M JieJaTh BBIBOJbI; TOTOBHOCTb M CIHOCOOHOCTH MPUMEHSATH METOJbI
MO3HAHUS MPU PEIICHUU MTPAKTUYECKUX 3a]1ay;

—  chOpPMHUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OILICHKH H
MIPOU3BOINTH PACUETHI IO XUMHUISCKUM (HOpMYyJIaM B YPaBHEHUSM;

——  BJaJICHUE TMpaBWIAMH TEXHUKH OE30MAaCHOCTH MPU HCIOIH30BAHUH
XUMHUYECKUX BEIICCTB,;

—  c(pOpPMHUPOBAHHOCTb COOCTBEHHOW MO3ULIUU IO OTHOLIEHUIO K
XUMHUYECKON MH(POPMAIINH, TTOTyIaeMOU U3 pa3HbIX UCTOUHUKOB.

—— IMOHMMAaHUE B3aUMOCBSI3M U B3aMMO3aBUCHUMOCTH E€CTECTBEHHBIX HayK,
UX BIHUSHUS Ha OKPYKAIOIIYI0 Cpeay, SKOHOMHYECKYIO, TEXHOJIOTUYECKYIO,
COLIMAJIbHYIO U ATHUECKYIO Cephl ACSITENTFHOCTH YeIOBEKA;

—— CIHOCOOHOCTh HCIOJIb30BaTh 3HAHHUSI O COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHE MHUpa B 00pa30BaTEILHON U MPOPECCUOHATILHON JEATEIbHOCTH;
BO3MOXXKHOCTH HMH(POPMAIIMOHHON cpeabl s 0O0ecnedyeHus MpPOJyKTUBHOTO
camMmo00pa3oBaHus;

—— BIJAJICHUE KYJIbTYpOH MBIIUICHHUS, CIOCOOHOCTh K OOOOIICHHIO,
aHaNIKM3y, BOCIPUATHIO HH(GOPMAIIMK B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE
1[eJIM U BBIOOpY MyTel ee JOCTHXKeHUs B mpodeccuoHanbHol cdepe;

——  CIIOCOOHOCTHh  PYKOBOJICTBOBAaThCSI B  CBOEH  JEATEIBHOCTH
COBpPEMEHHBIMU TPHUHIMIIAMHA TOJIEPAHTHOCTH, IHAIOTa W COTPYJHUYECTBA;
TOTOBHOCTH K B3aUMOJICUCTBHIO C KOJIETaMH, pad0Te B KOJUJIEKTUBE;

—— TOTOBHOCTh HCITOJIb30BaTh OCHOBHBIE METOJIbI 3AIIUTHI OT BO3MOXKHBIX
MOCJIE/ICTBUN aBapuid, KaTacTpod, CTUXUUHBIX OCJICTBU;

— oOnagaHue HaBbIKaMH O€30MacHOW pabdOThl BO BpeMs MPOEKTHO-
UCCIIEIOBATENLCKON M AKCIIEPUMEHTAIbHOU ACSITENbHOCTH, MPU HCIIOIH30BAaHUH
71a00paTOPHOTO 000PYAOBAHUS;

—— CIIOCOOHOCTH HCIIONB30BaTh MPHOOPETEHHBIC 3HAHUS W yMEHHS B
NPAKTUYECKON NEATEIbHOCTH W TOBCETHEBHOM KM3HU Uil COONIOACHUS MEp
npoHIIaKTUKKA OTpaBIEHUN, BUPYCHBIX W JPYrux 3a00JE€BaHUi, CTPECCOB,



BpPEJIHBIX MPUBBIYEK (KYPEHUSI, aJKOr0JIN3Ma, HAPKOMAHUH ); PABUJ TOBEJICHUS B
MIPUPOTHOM CPEJE;

—— FOTOBHOCTbH K OKa3aHUIO MEPBOM MOMOIIH MIPU TPaBMax, MPOCTYAHBIX U
JIpYyrux 3a00J€BaHUAX, OTPABICHUSAX MUILEBBIMU MTPOTYKTAMU;

—  c(opMUPOBAaHHOCTh MPEIACTABICHUNH 00 DKOJOTHYECKOW KYJIBTYypE
KaK YCIIOBUM JOCTHXEHUS YCTOMYMBOTO (COalaHCUPOBAHHOTO) Pa3BUTHUSA
olImecTBa W TPUPOJBI, IKOJIOTUYECKUX CBSI3IX B CHUCTEME «YEIIOBEK—
00IIECTBO—IIPUPOIAN;

—  c(hopMUPOBAHHOCTHh 3KOJIOTMYECKOTO MBIIUICHUS W CIOCOOHOCTH
YUUTHIBATh M OILICHUBATh HKOJOTMYECKHE TMOCIEACTBUS B pas3HbIX cdepax
JEATEIIbHOCTH;

——  BJAQJEHUE YMCHUSMH TPUMEHSITh OKOJOTMYECKHE 3HAHUS B
JKU3HEHHBIX CHUTYaIlUSX, CBS3aHHBIX C BBIMOJHEHUEM THUIIUYHBIX COIUAJIBHBIX
ponen;

—  BJAQJCHUE 3HAHUSAMU DKOJIOTUUYECKUX HMIIEPATHUBOB, TPAXKIAHCKUX
npaB M OOsA3aHHOCTEM B 00JacTH 3HEPro- M pecypcocOepexeHus B MHTEpecax
COXpaHEHUS OKPYXKAIOIIEH Cpeibl, 3T0POBbs U 0€30MACHOCTH JKU3HU;

—  c(opMUPOBAHHOCTh JIMYHOCTHOTO OTHOIIEHUS K DKOJIOTHYECKUM
LHEHHOCTSIM, MOPAJIbHOW OTBETCTBEHHOCTH 32 3KOJOTUYECKHE MOCIIEICTBUSI CBOUX
JICVICTBHUI B OKPYXKAIOILIEH CPEJIE;

- c(OPMHPOBAHHOCTHh  CIOCOOHOCTHM K  BBINOJHEHUIO  IPOEKTOB
HKOJIOTUYECKH OPUEHTUPOBAHHOM COIMAIBLHOM JEATENbHOCTU, CBSI3aHHBIX C
HKOJIOTUYECKON O€30MacHOCThIO OKPYXAIOIIEeH Cpeibl, 3/I0POBbEM JIIOJCH H
MOBBIIIEHUEM UX SKOJOTHYECKON KYIbTYPHI.



COJIEP KAHUE YYEBFHOMN JUCIIUTIJINHBI
PA3JIEJI 1 Xumus

BBenenue

Hayunble MeTOnpl MO3HAHUS BEIIECTB M XMMHUYECKUX sBIeHUH. Poib
AKCIEPUMEHTa U TEOPUHM B XUMHUH. MOJEIMPOBAHUE XMUMHUYECKHX MPOIIECCOB.
3nauenne xumuu mpu ocBoeHun npodeccuit CIIO u cnemmansnocteir CIIO
TEXHUYECKOTO PO MpodeccuoHaIbHOTO 00pa30BaHuUA.

1. OOuias u HEOpraHu4yecKask XUMHs

1.1. OcHosHble nOHAMUA U 3AKOHbL XUMUU

OcHoBHbIe OHATHS XuMHHU. BemectBo. AToM. Mosiekyna. XUMUYECKUH
aneMmeHT. Asutorponusi. [IpocTeie W cioxHble BemiecTBa. KadecTBeHHBIH U
KOJIMYECTBEHHBII1  COCTAaB  BEIIECTB. XHUMHYECKUE 3HAKU HU  (DOPMYIIBL.
OTHOCUTENBbHBIC aTOMHAsI U MOJIEKYJIIpHasi Macchl. Komn4yecTBO BellecTRa.

OcHoBHbIE 3aKOHBI XUMHHM. CTexmoMeTpus. 3aKOH COXPAHEHHS MacChl
BEILIECTB. 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHON CTPYKTYpPhI. 3aKOH
ABOTajipo " CJIEICTBUS U3 HETO.

PacuetHbie 3aaun Ha HAXO0XKIAECHUE OTHOCUTEIBLHOM MOJEKYJISPHONH MacChl,
ONpeIeJICHHE MAaCCOBOM JOJIM XUMHUYECKUX JJIEMEHTOB B CJIOKHOM BEILIECTBE.

Hemoncmpayuu

Mopenu aTOMOB XMMHUYECKHUX JIEMEHTOB.

Mogenun MoONEKyd HPOCTBIX U CIOXKHBIX BEIHIECTB (IIAPOCTEP>KHEBBIC U
Crroapta— bpurineoa).

Komnekiusi mnpocTeIX W CIOXKHBIX BellecTB. HekoTopele BeliecTBa
KoJm4ecTBOM 1 Moiib. Moiennb MoJIsIpHOTO 00beMa ra3oB.

Amnorponust pocdopa, KuCIopoaa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUA.
AnnotporniHble MoauduKanuu yriaepoaa (anmas, rpadurt), kuciopoaa (KUCIOPO,
030H), oJioBa (cepoe u Oeynoe 0510BO). I[loHATHE O XUMHMUYECKON TEXHOJIOTHH,
OMOTEXHOJOTHH U HAHOTEXHOJIOTUH.

1.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XumMuyeckKux
anemenmos J[. M. Menoeneesa u cmpoenue amoma

IMepuoanuecknii 3axkon JI.U.MenneneeBa. Otkpoitue [[.M1.MeHaeneeBbM
[lepmonuueckoro  3akoHa. Ilepmommueckwii  3akoH B (OPMYITUPOBKE
JI..MeHnpeneena.

[lepuonuueckass Tabnuila XUMHUYECKUX DJIEMEHTOB — Tpaduyeckoe
oToOpaXeHHue MNepUoIuYecKoro 3akoHa. CTpPyKTypa NEPUOAMYECKON TaOUIIbI:
NePHOJIbI (MaJibie ¥ OOJIBbIIINE), TPYIITHI (TJIABHASI U IOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /I.H. Menoeneesa. Atom —
CIOXHasi 4acTuna. fnpo (MPOTOHBI W HEUTPOHBI) M DIIEKTPOHHAS O0O0JIOYKA.



N3otonbl. CTpoeHHE HSJIEKTPOHHBIX OOOJOYEK aTOMOB 3JEMEHTOB MajbIX
neproIoB. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O000JIOUEK aTOMOB 3JIEMEHTOB
0O0JIBIINX MEPHOI0B (IIEPEXOAHBIX IeMeHTOB). [ToHsTHE 00 OpOUTANAX. S-, p - U d-
opOuTanu. DIEKTPOHHBIE KOHPUTYpAIIUU aTOMOB XUMUYECKUX AJIEMEHTOB.

CoBpemenHnas  ¢opMmynmupoBka [lepumomnyeckoro 3akoHa. 3HAYCHHE
[lepuonuueckoro 3akoHa U llepmoandeckoll CHUCTEMBI XUMUYECKUX HJIEMEHTOB
JA.N.Menneneesa sl pa3BUTUSL HAYKH U IOHUMAHUSI XUMUYECKON KAPTUHBI MUPA.

Jemoncmpayuu

Paznmuunbie ¢dopmbl [lepuoanueckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
.M. Menneneena.

Junamuyeckue Tabmuubl s mojenupoBanus [lepuogudeckoil cucTEMBI.
DnekTpu3aius Tel U UX B3aUMOJICUCTBUE.

Jlabopamopnutii onvim

MopenupoBanue mocTpoeHus Ilepuoandeckoi TaOIMIBI XUMHYECKUX
AJIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUA.
PannoaktuBHOCTh. Mcnonb3oBaHWE pagMOAKTUBHBIX HM30TONOB B TEXHUYECKHX
1essix. PEHTTeHOBCKOE M3IIyYEHUE U €r0 UCIIOIb30BAaHUE B TEXHUKE U MEIUIMHE.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYallUH Ha MPOU3BOICTBE.

1.3. Cmpoenue sewecmea

HNonnass xumMu4eckasi c¢Bsi3b. KaTthoHbl, uX 00pa3oBaHHE U3 aTOMOB B
pe3yabpTare Impollecca OKHUCICHUs. AHUOHBI, UX O00pa3oBaHHE W3 aTOMOB B
pe3yabpTare mpolecca BOCCTaHOBICHHS. OHHasg CBA3b Kak CBA3b MEXIY
KaTUOHAMU W aHHOHAMH 32 CYET DJIEKTPOCTATUYECKOTO  MPUTSHKEHUSI.
Knaccudukainus HMOHOB: TO COCTaBy, 3HaKy 3apsja, HAJIUYMIO THUAPATHON
o0oouku. MoHHbIE KpucTaMueckue pereTkd. CBOMCTBA BEIIECTB ¢ MOHHBIM
TUTIOM KPUCTAJUTMYECKON PEIICTKHU.

KoBanenTHasi xumuyeckasi cBsizb. Mexanu3M o0pa3oBaHUsl KOBaJEHTHOM
CBsi3u  (OOMEHHBIH U JOHOPHO-AKIENTOPHBINA).  DJIEKTPOOTPUIATEIBLHOCTb.
KoBasieHTHBIE TONIsIpHAsA U HEMOJIsIpHAsA CBA3U. KpaTHOCTH KOBAJIEHTHOM CBS3H.
MonekynsipHble U aTOMHbIE KpUCTauIMdeckue pemeTkd. CBOWCTBA BEIIECTB C
MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAUTMYECKUMHU PELIETKAMM.

Mertannunueckass cBsi3b. MeTajuinyeckasi KpUCTAJUIMYECKasl peuieTka u
MeTaJlTnyecKasi XuMudeckas cBsizb. Gu3nyeckue CBOMCTBA METAJIJIOB.

ArperaTtHble COCTOSIHMSI BellleCTB M BOJOPOAHAsi CBA3bL. [Bepuoe,
JKUJIKOE U Ta3000pa3HOe cocTOsiHUSI BemiecTB. Ilepexos BemiecTBa M3 OJHOTO
arperaTHoro COCTOSIHUS B Apyroe. BogopoaHas cBsi3b.

Yucreie BemecTtBa U cMecu. [loHaTne 0 cmecn BemecTB. ['OMOreHHbIle U
rereporerdbie cMecu. CocTaB cMeceil: 00beMHast U MaccoBast 1OJIM KOMIIOHEHTOB



CMECH, MaccoBasi A0JIsl IPUMECEN.

JAucnepcubie cucrembl. [loHsTtue o nucriepcHor cucreme. JlucriepcHast
daza u nucnepcuonHas cpena. Kmaccudukanus nucnepcHbsix cucreM. [lonstue o
KOJUUIOMIHBIX CUCTEMaX.

Jemoncmpayuu

Mogenb KpUCTAINTMYECKOU PEIIETKU XJIOpUAa HATPHUS.

OOpa3ipl MUHEPATIOB C MOHHOW KPHUCTAUIMYECKOW PEIISTKON: KaJIbIIUTA,
ranuta. Moaenn KpUCTAIUIMYECKUX PELIETOK «CyXOro Jibjia» (Win Hoaa), aamasa,
rpaduTa (MM KBapia).

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

OOpa3npl  pa3IWyHBIX JUCHEPCHBIX CHUCTEM: OJMYJIbCUN, CYCHEH3UH,
a’pO30JIEH, TeJICH U 30JIEH.

Koarymsauus. Cunepesuc. Opdext Tungans.

Jlabopamopnuvie onvimol

[IpuroroBnenue cycneH3un KapOoHaTta Kaiabluss B Boze. llomydenwue
AMYJILCUU MOTOPHOTO Macia

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUA.
[TonsipHOCTH CBSI3U U TMOJSAPHOCTh MOJEKynbl. KonaeHcamms. TekydecTs.
Bosronka. Kpucrammmzamus. CyOnumanus u  gecyonumanusa. AHOMaluu
dbuznyeckux cBOUMCTB BoAbl. JKujakue KpucTauibl. MuHepanabl U TOPHBIE MOPOJIbI
KaK MPUPOJIHBIE CMECU. DMYJILCUU U CYCIE€H3UHU. 301U (B TOM YHUCII€ a3pPO30JiH) U
renu. Koarymsanus. Cunepesuc.

1.4. Booa. Pacmeopbl. Dnekmponumuyeckas Ouccoyuayus

Boaa. Pacreopsl. PacTBopenne. Boaa xak pactBopuresns. PactBopuMocCTh
BellecTB.  HachlllleHHble, = HEHACHIIICHHbIE,  MEPECHIIMICHHBIE  PACTBOPBI.
3aBUCHUMOCTh PAacTBOPUMOCTH Ta30B, JKHUJIKOCTEH UM TBEPAbIX BEHIECTB OT
pa3nuYHbIX (PAKTOPOB.

MaccoBas J10J11 paCTBOPEHHOI'O BEILIECTBA.

DJIEeKTPOJIUTHYECKAA JUCCOUMALMSA. OJEKTPOJIUTHI U HEDJICKTPOUTHI.
DNEeKTpOoIUTHYECKas JIMCCOLMALIHS. MexaHu3Mbl ANEKTPOITUTUUECKON
JUCCOLUMALMKM I BELIECTB C PA3IUYHBIMU THUIAMU XHUMHUYECKOW CBSI3U.
['mapatrpoBaHHbIE W HETHAPATUPOBAHHBIE MOHBI. CTENEHb 3IEKTPOIUTHYECKON
nucconuari. CunbHbIe U ciaadbie JIeKTpoauThl. OCHOBHBIE TIOJIOKEHUS TEOPUU
AIEKTPOJUTHYECKON  nucconuanuu. KHUCIOThI, OCHOBaHUS U COJMM  Kak
AIEKTPOIIUTHI.

Hemoncmpauuu

PacTtBoprMOCTh BEIECTB B BOJIE.

Cobupanne Tra30B METOI0M BBITECHEHHsI BOABI. PacTBOpeHre B Boje CepHOU
KHUCIIOTHI U coJield aMMOHUs. OOpa3Ibl KPUCTATIIOTHAPATOB.



N3roroBneHne TMNCOBON MOBA3KHU.

HcnbiTanue pacTBOPOB DSJIEKTPOJIUTOB M HEAJEKTPOIUTOB HA MPEAMET
JUCCOLUMAMU. 3aBHCUMOCTb  CTEIEHH  DJIEKTPOJMTHUYECKOM  JAUCCOLMALUN
YKCYCHOM KUCJOTHI OT pa30aBieHuUsI pacTBOPA.

JIBMKEHHE OKpAILICHHBIX MOHOB B 3JIEKTpUuYecKoM moJjie. [Ipurorosnenue
JKECTKOU BOJBI U YCTPAHEHHUE €€ KECTKOCTU. IOHUTEI.

OO0pa3iel MUHEPATBHBIX BOJ PA3IMYHOTO HA3HAYCHUS.

Ilpakmuueckoe 3anamue

[IpurotoBneHue pacTBOpa 3aJJaHHON KOHIIEHTPALUU.

Ilpogpunvnvie u npogheccuonanvHo 3Havyumvle I1eMeHMbL COOEPIHCAHUA.
PactBopenue kak Qu3nko-xuMuyeckuili mpouecc. TermnoBbie 3P GheKTsl Mpu
pactBopeHnn. Kpucraimoruaparsl. Pemenne 3amad  Ha  MacCOBYIO  JIOJIO
pPacTBOPEHHOIO BellecTBa. [[puMeHeHne BOJbI B TEXHUYECKUX LENsIX. JKeCTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHeHus1. MUHepaJibHbIE€ BOJIBI.

1.5. Knaccugpuxayus neopeanuueckux coeOuHeHull u ux ceoucmea

Kucaorsl n nx cBoiictBa. KuC/IOThI Kak 3JE€KTPOJIUTHI, UX KJIACCU(PUKALIUS
[0 pa3IUYHbIM MpU3HAKaM. XUMHUYECKHUE CBOMCTBAa KHUCJIOT B CBETE TEOpPHUHU
AIEKTPOIUTUIYECKON JIUCCOLMALINH. OcobenHoctu B3aUMOJCHUCTBUSA
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCJIOT ¢ MeTaiutlaMu. (OCHOBHBIE
CIIOCOOBI MTOTYYEHUS KUCIIOTHI.

OcHoBanusti M ux cBoMcrBa. OCHOBaHUA KakK DJJIEKTPOJUTHI, UX
KJ1IaccuUKaIys MO Pa3IMuHbIM MPU3HAKaAM. XMMHYECKHUE CBOMCTBA OCHOBAHUH B
CBETE TEOPHUHU BJEKTPOIUTUUYECKON IHccounanuu. Pa3noxkeHre HepacTBOPUMBIX B
BOJIE OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTYYEHUSI OCHOBAHHIA.

Coim n ux cBoiicTBa. Conu Kak 35ekTposuTbl. ColM cpeaHue, KUcIble u
OCHOBHbIE. XHMHYECKHUE CBOWCTBA COJIEM B CBETE TEOPUU IIIEKTPOIUTUYECKOU
nucconuanu. CriocoObl MOTYUYESHUS COJICH.

I'maponus conen.

Oxcuapl m ux cBoicTBa. ConeoOpa3yloliue U HecoJeoOpas3yrolme
okcuzpl. OcHOBHBIE, aM(BOTEPHBIE U KUCIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapaKTepa
OKCHJa OT CTENEHH OKHUCIEHUS O0O0pa3ymoliero ero Merauia. XHUMHYECKHe
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

Jemoncmpayuu

BzaumopenictBue a30THOM MW KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOT C
Mmetauiamu. ['openue docdopa u pacTBOpeHHEe NPOAYKTa TOPEHUS B BOJIE.

[Tonyuenne wu cBoiicTBa amdorepHoro ruapokcuaa. HeoOpaTumblii
rUAposIn3 Kapouaa kanbiusi. OOpaTUMBIN THAPOIU3 COJICH PA3TUYHOTO THUIIA.

Jlabopamopnwie onvimuol

HcnpiTanne pacTBOPOB KUCIOT MHAMKATOpaMu. B3auMoaencTBre MeTauioB



¢ KuciaoTtaMu. B3aumojeiicTBre KMCIOT ¢ OKCHAAaMU MeTaUioB. B3aumojelicTBue
KHCJIOT C OCHOBaHMAMH. B3anmoielicTBUEe KUCIIOT C COJISIMHM.

HcnbiTanue pacTBOpOB  1IENOYEH MHAMKATOpamu. BsanmogencTBue
IEJIOUEN ¢ COoJIsIMU. Pa3znoxkeHue HepacTBOPHMMBIX OCHOBaHUU. B3anmojencTsue
coJIeW ¢ MeTajulaMu. B3ammopnencrBue coner apyr ¢ apyroM. ['maponns conen
Pa3IMYHOTO THUIIA.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPHCAHUA.
[IpaBwia pa30aBieHUsS CEPHOM KHUCIOTHL. VICHOJb30BaHHE CEPHOM KHUCIOTHI B
MIPOMBIIIJIEHHOCTH. EJKHMe 11eno4nd, WX MCIOJb30BAHUE B IPOMBIIIJIEHHOCTH.
l'ameHas W HeraiieHass W3BECTb, UX NPUMEHEHHWE B CTPOMUTEILCTBE. [ HIC U
anedacTp, TUIICOBaHUE.

Ilowatne o pH pacrBopa. Kucnornas, menoyHas, HEWTpaibHas cpena
pacTBOPOB.

1.6. Xumuueckue peaxyuu

Knaccupuxkauusas  xumuyeckux peakuuil. Peaknuum  coenuHeHus,
pazioxkeHus, 3amenieHus, oomena. Karamutuueckue peakiuu. OOpaTUMblE H
HEOOpaTUMBbIE pEaKIuu. ["'omorenHsie u rE€TEPOTrCHHBIC peaKIuu.
DK30TepMHUUECKHE U IHIOTEPMHUUYECKUE peakluu. TermioBor 3PeKT XUMHIECKUX
peakiui. TepMOXUMUYECKHE YPABHEHUS.

OKHCIUTETIbHO-BOCCTAHOBUTEIbHbIe peakuun. CTErneHb OKHUCICHUS.
Oxucnutenbr M BOCCTaHOBJIEHHME. BocctaHoBUTEIb M OKHCIEHHE. Merton
ANEKTPOHHOTO  0OajaHca  JyIsi  COCTaBJCHUS ~ YPaBHEHUN  OKUCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIHH.

Cxopoctb xummu4yeckux peakmnuid. [ToHSTHE O CKOPOCTM XMMHYECKHX
peakiuii. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKUX PEaKIuil OT pa3IuIHbIX (PaKTOPOB:
MIPUPOJIbI PEArNPYIONINUX BEIIECTB, UX KOHLIEHTPAL[MU, TEMIIEPATYPHI, IOBEPXHOCTH
COIPUKOCHOBEHUS U MCITOJIb30BAHUS KaTaIU3aTOPOB.

O0patumocTh xXuMMHYeCKHX peakunuil. OOpaTumbie U HeoOpaTHUMbIE
peakiuu. XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

Jlemoncmpavyuu

[Tpumepbl HEOOPATHUMBIX peakIuii, UAYIIUX ¢ 00pa30BaHHEM OcCajiKa, rasza
WJIA BOJIbI. 3aBUCUMOCTb CKOPOCTH PEAKIIMM OT MPUPOJIbl PEarupyrommX BEIIECTB.
B3auMopeiicTBue pacTBOPOB CEpHOM KUCIOTHI C paCTBOpaMH THOCYJIb(haTa HATpUs
pa3IMYHOM KOHUEHTPALMU U TEMIIEPATYPhl. MOJENb KUIISIIETO CIIOS.

3aBUCUMOCTh ~ CKOPOCTH  XMUMHUYECKOHW pPEakuuu OT  MNPUCYTCTBUS
KaTajau3aTopa Ha TMPUMEPE PA3JIOKEHUS TMEPOKCHIA BOAOPOJIAa C MOMOIIBIO
JIMOKCH/JIa MapraHIila U KaTaasbl.

Mogaenp 3ieKTpom3epa.

Mojenbp 3MEKTPOIM3HOM BaHHBI JUIA TIOJYYECHUS aIOMUHUI. Mopjenp



KOJIOHHBI CUHTE3a aMMHaKa.

Jlabopamopnuvie onvimol

Peaknusi 3amMenieHuss MeEIM JKEIE30M B PAcTBOPE MEIHOIO Kymopoca.
Peakuuu, naymue ¢ oOpazoBaHueM ocajika, ra3a Wil BOJBIL.

3aBUCUMOCTbh CKOPOCTH B3aUMOJICUCTBUS COJITHOW KUCJIOTBI C METAJIIIaMU OT
UX MPUPOJIBI.

3aBUCUMOCTh CKOPOCTH B3aHUMOJEHCTBUS LIMHKA C COJISIHOW KHCIOTOW OT €€
KOHLIEHTpAL1H.

3aBUCUMOCTh CKOpPOCTHU B3aumojeicTBus okcuaa meau (ll) ¢ cepnoi
KHCJIOTOU OT TEMIIEPATYPBI.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle 31eMEHMbL COOEPHCAHUA.
[TonsitTue 006 »nekTponu3e. DIEKTPOIU3 PACIIABOB. IJIEKTPOJIHU3 PACTBOPOB.
ONEeKTPOJIIMTUYECKOE TOJydyeHHe aatoMuHus. [lpakThueckoe nNpHUMEHEHHE
anekTponu3a. ['anbpBaHomuactuka. [anbBaHocTerus. PaduHupoBaHHE IIBETHBIX
METaJJIOB.

Karamm3. T'oMoreHHele ¥ rereporeHHbple KaTaau3aTtopsl. IIpoMoTopsl.
Karanutnueckue sasl. UTHTrHOUTOPBHL.

IIpon3BOACTBO aMMHaKa: ChIpbE, aIllapaTypa, HAyYHbIE IPUHIIMIIBL.

1.7. Memannvl u Hememainivl

Metasuibl. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpUCTaioB. Pusznueckue
cBoiicTBa MeTauioB. Krnaccuukanmuss METalUIOB MO PA3IMYHBIM IMpPU3HAKAM.
XWMUYECKHE CBOWMCTBA METAJUIOB. OJIEKTPOXHUMHUYECKHM PpsIi  HANPSKEHUN
METaJUIOB. MeTamioTepMusi.

O6mwme cmocoObl ToNydeHHs MeTawioB. [loHsATHE O MeTaluTyprum.
[TupomeTaimyprusi, THAPOMETAILTYPrUsl U JIeKTpoMeTauryprus. CriiaBbl YepHbIE
Y LIBETHBIE.

Hemeranabl. OcoO€HHOCTH CTpoeHHsI aTOMOB. Hemeramibl — mpocTbie
BEILECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT MX IMOJIOKEHUS B NEPUOINYECKON
cuctemMe. OKHUCIUTENIbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA HEMETAJJIOB B
3aBUCUMOCTH OT UX IOJIOKEHHUS B Py dJIEKTPOOTPULATEIBHOCTH.

Jlemoncmpavyuu

Komnexuust meramios.

B3anMozeiicTBuE METAIIIOB C HEMETAJUIaMH (Kese3a, [IMHKA U aTFOMUHUS C
CEpoM, aTIOMUHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE JKEJIe3a B XJIOPE).

I'openne meTamioB. ATFOMUHOTEPMHUSI.

Konnekuus nemeramioB. ['openue HemertamnioB (cepbl, ¢ocdopa, yris).
BriTecHeHHEe MeHee AaKTHUBHBIX TalloOTEHOB M3 PACTBOPOB HUX cojeil Ooiee
aAKTHBHBIMHU raJIOr€HaMHU.

Mojenb OpOMBIIUIEHHONM YCTaHOBKM ISl IPOM3BOJACTBA CEPHOU KHCIIOTHI.



Mogens meun ans oOxura u3BecTHsKA. Koimeknuu mnpoayKUuid CUIMKAaTHON
MIPOMBIILJICHHOCTH (cTeka, Gpapdopa, pasHca, IEMEHTa pa3IMYHbIX MapoOK H JIp.).

Jlabopamopnwie onvimuol

3akaJika ¥ OTIYCK CTaJju.

O3HaKOMIIEHHE CO CTPYKTypaMHu CEeporo u 0eioro uyryHa. PacnosHaBaHue
Py Kemesa.

Ilpaxkmuueckue 3anamus

[Tonyuenne,  cobupaHue W  pacrno3HaBaHWe  ra3oB.  PemieHue
HKCIEPUMEHTAJIbHBIX 33]1a4.

Ilpogpunvnvie u npogheccuonanvHo 3Havyumvle I1eMeHMbL COOEPIHCAHUA.
Koppo3us MeTaiioB: XMMUYECKask U AJIEKTPOXUMUYECKasl. 3aBUCUMOCTh CKOPOCTH
KOPpO3UH OT YCJIOBHI OKpyskaromien cpenbl. Kinaccudukaius Koppo3un METauioB
0 pa3JInYHBIM Npu3HaKaM. CrocoObl 3aUTHl METAIJIOB OT KOPPO3UHU.

[Ipon3BOACTBO Yyr'yHa U CTAJIH.

[Tonyuenne HeMeTaIOB (PPAKIMOHHON MEPETrOHKOW >KUJKOTO BO3AyXa W
IIEKTPOJIM30M PACTBOPOB UJIH PACIUIABOB JIEKTPOJIUTOB.

CunnkaTtHasi IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCTIOTBHI.

2.  OpraHuydeckasi XUMHs
2.1.  Ocnognvie NOHAMUSA OP2AHUYECKOU XUMUU U MeopUsl CMpPOoeHUs

Op2aHuyecKux coeouHeHul

IIpeamer opranuveckoii xuMuM. I[IpupogHbBIE, HCKYCCTBEHHBIE W
CUHTETHYECKUE OpraHndyeckue BeniectBa. CpaBHEHHE OPraHMYECKHX BELIECTB C
HEOPTaHUYECKUMH.

BanentHOoCTh. XMMHUYECKOE CTPOEHUE KAK NOPSNOK COCIMHEHUS aTOMOB B
MOJIEKYJIBI 10 BaJIEHTHOCTH.

Teopusi crTpoeHust opraHuyeckux coeauHenun A.M.bytiaeposa.
OCHOBHBIE TOJIOKEHUSA TEOPUM XUMHUYECKOTO CTpoeHus. M3oMepus U M30MEDBL.
Xumuueckue GopMybl U MOJEIIM MOJIEKYJT B OpPraHUYECKOM XUMUHU.

Knaccupukanus opranmyeckux BemecTB. Kinaccudukanus Bemects mo
CTPOEHUIO YTIEPOTHOTO CKeJleTa U HAIMYNIO QYHKIMOHAIBHBIX rpym. ['oMonoru
u romosorusi. Hauana nomenknatypsr IUPAC.

Knaccupukauuss peakuuid B OpraHmvecko xuMuu. Peakiuu
NpUucOoeAUHEHUs] (TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIPOTATIOr€HUPOBAHUSA,
rUpaTalum). Peakuun OTHICTIICHUS (merunpupoBaHusl,
JNEruIporajJoreHUpoBanusl, JAeruaparauuu). Peakiuu 3amenieHus. Peakuuu
M30MEPHU3ALINH.

Jemoncmpayuu

Mopenu MOoJIEKyJI TOMOJIOTOB ¥ MU30MEPOB OPraHUYECKUX COCIMHEHUM.

KauecTBeHHOE OOHapyXeHHE YIJiepojia, BOAOPOJA U XJOpa B MOJIEKYyJax



OPraHUYECKUX COCAUHECHUMU.

Jlabopamopnutii onvim

N3roroBiieHne Moeeld MOJIEKYJl OpPraHMYECKUX BEILIECTB.

Ilpogpunvnvie u npogheccuonanvHo 3nauumvle I1eMeHMbl COOEPIHCAHUA.
[lonarue o cybOcTpare u peareHte. Peakumnu OKHUCIEHUS W BOCCTAHOBJICHUS
opranuveckux  BemiecTB. CpaBHeHME  KiaccU(PHWKalMd  COSAMHEHUH U
KJIaCCU(UKALIMU PEaKINii B HEOPTAaHMUECKON M OPraHU4YeCKONH XMMHUH.

2.2. Yeneeo0opoowl u ux npupoonvle ucmoyHuKu

AJIKaHbl. AJIKaHBl: TOMOJIOTMYECKHM psili, U30MEPUS U HOMEHKJIATypa
aKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (METaHA, 3TaHa): TOPEHHUE, 3aMElICHUE,
pa3noxeHue, neruapupoanue. [[puMeHeHne aaTkaHOB HA OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro IMOoJy4YyeHHue  (JIeTUIPUPOBAHUEM  OTaHa,
JenoauMepusalued  mnoiaudsTuieHa).  ['omosormdeckuit  psiag,  mM3oMepus,
HOMEHKJIATYpa alKeHOB. XMMHYECKUE CBOMCTBA 3TUJIEHA: TOPEHUE, KAYECTBCHHBIC
peakiuu (oOecuBeurBaHWe OpOMHOM BOJBI M pacTBOpa INEpMaHraHara Kajus),
ruAparamus, nonumepusanus. [[puMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

JAuenbl m kayuyku. [loHATHE O JOUEHax Kak YTIEBOJIOPOJax C ABYMs
JMBOMHBIMH CBs3sIMU. CoOMpspDKEHHBbIE AUEHBl. XUMHYECKHE CBOMCTBAa OyTaaueHa-
1,3 1 u3zonpena: odecrBeyrMBaHue OPOMHONM BOJABI M MOJMMEPHU3AIMSI B KayUyKH.
HartypanbsHbIlil 1 CUHTETHYECKUE KaydyyKH. Pe3una.

AJNKUHBI. AnerwieH. XHMWYECKHE CBOWCTBA alETWICHA: TOPEHHUE,
oOeciiBeunBaHue OpOMHOM BObI, TPUCOCAMHEHUN XJIOPOBOAOPOAA U THAPATAIIUSI.
[IpumeHeHne aneTwsieHa Ha OCHOBE CBOMCTB. MeXKIiIaccoBass H30MEpHUs C
aJNKaJMeHaMMU.

Apenbl. benzon. XuMuueckne CBOWCTBAa OCEH30J1a: TOPEHHE, PEAKIIUH
3aMmelenus (TaJoreHupoBaHue, HUTpoBaHue). [IpuMeHeHne OeH30i1a HA OCHOBE
CBOMCTB.

IIpupoaHbie HMCTOYHUKH YyriaeBoaopoaos. Ilpupoanslii ras3: cocras,
MPUMEHEHHUE B KaU€CTBE TOTUINBA.

Hedts. CoctaB u nepepabotka nedtu. [leperonka nedru. Hedrenpomykror.

Jlemoncmpavyuu

['openne meTaHa, 3TUJIEHA, AallETUIICHA.

OtHolIeHWEe MeETaHa, OTWJICHA, alleTWIeHa U OeH30Ja K pacTBOpam
NepMaHraHara Kajaus u OpoMHOM Boji€.

[lonydyenne »TuieHa peakuend Ieruaparauuyd 3TAaHOJA, AUEeTHIIEHA —
TUAPOTIU30M KapOuaa KaabIus.

Paznoxxenue kaydyka Mnpu HarpeBaHUU, UCIIBITAHUE MNPOTYKTOB Pa3I0KEeHUs
Ha HEMPEEIbHOCTb.

Konnekmusa obpasuoB Hedptu u HedrenpomykroB. Komnekmus «KameHHbII



YTOJIb ¥ MPOAYKLUA KOKCOXUMHAYECKOTO ITPOU3BOJICTBAY.

Jlabopamopnuvie onvimol

O3HakoMJIEHHE C KOJUIEKIMEH o00pa3loB HedTH U TPOIYKTOB €€
nepepadoTku. O3HaKOMJIEHUE C KOJUIEKIMEH KayuyyKOB U OOpa3laMu U3AeNIUd U3
PE3UHBI.

Ilpoghunvuvie u npogheccuonanvho 3nauumvle 31eMEHMbL COOEPHCAHUAL.
[IpaBmio B.B.MapkoBuukoBa. Kraccuduxamuss u HazHaueHHE KaydyKOB.
Knaccudukanus u HazHaueHue pe3uH. Byiakanuzanus kaydyka.

[TonydyeHnue areTwiieHa MNUPOJIU30M METaHA U KapOMJIHBIM CIOCOOOM.
Peakuus nonuMepusanuy BUHWIXJI0pUIA. [[0OIMBUHUIXIOPUI U €70 IPUMEHEHHE.
Tpumepuzanus aneTuieHa B OEH3011.

[lonsitue 00 sKcTpakuumu. BoccTaHoBieHWe HUTPOOEH30Ja B aHWIHH.
['omonoruueckuii psig apeHoB. Tomyon. HutpoBanue tonyosa. Tpotui.

OcHOBHBIC HamNpaBJEHUS MPOMBIIUICHHON NepepabOTKu MPUPOIHOIO rasa.
[TonyTHbIi HE(DTAHOM Ta3, ero nepepadoTKa.

[Ipoueccel MPOMBINITIEHHOW NEepepaboTKu HEPTH: KPEKUHT, PUPOPMUHT.
OxTaHOBOE YHMCIIO OEH3WHOB U LIETAHOBOE YHCIIO TU3EIBbHOTO TOIIMBA.

KokcoxuMnueckoe nporu3BOACTBO U €ro MPOTyKIIHSL.

2.3. Kucnopoocooepacawue opeanuieckue coeouHeHus.

Cmuprel. [lonyyenue »sTaHona OpOKEHHEM TIUIIOKO3bl M TUApaTalMen
strieHa. ['uapokcunpHas rpymmna Kak (GyHkiuoHaneHasd. [loHsTHe 0 npeaeabHbIX
OJITHOATOMHBIX CIHUPTaX. XHWMHUYECKHME CBOMCTBA HTAHOJIA: B3aWUMOJCHCTBUE C
HaTpueM, 0Opa3oBaHUE IMPOCTHIX CIOKHBIX 3(UPOB, OKHUCIEHUE B aJbJETHI.
[IpumeHeHne 3TaHONAa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro IOCIEACTBUS IS
OpraHM3Ma YeJI0BEKa U MPEaYIIPEKICHUE.

I'muueprH kak NOpeaCcTaBUTENIb MHOTOATOMHBIX cnuproB. KauectBeHHas
peaKIus Ha MHOTOATOMHBIE cUpPThL. [[puMeHenne rmunepuHa.

®enon. Ousnyeckue U XUMUYECKUE CBOMCTBA (peHoJ1a. B3auMHoe BiusiHUE
aTOMOB B MOJIEKyJie (peHOJa: B3aMMOJICUCTBHE C THAPOKCUIOM HATPUS U a30THOM
kucnotoi. [I[pumenenune heHona Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonsatune 00 ampaerugax. AJbaerdaHas TpyIma Kak
¢yHkiuoHanbHas.  PopManbaerug M €ro  CBOMCTBA:  OKHCIIEHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMMN CIIHPT.
[lonyueHne anbIErMAOB OKHUCIEHHEM COOTBETCTBYIOUIMX CIUPTOB. [IpumeneHune
dbopmainpieruia Ha OCHOBE €ro CBOMCTB.

KapOonoBbie  kuciaorbl. Ilonstne o0  KapOOHOBBIX  KHCJIOTax.
Kap6okcunpHas rpynmna kak GyHKIHOHaIbHAs. ['OMOJOoTHYecKuid psijl mpeIeabHbIX
OJTHOOCHOBHBIX ~ KapOOHOBbIX  KHCHOT. [lomyueHune KapOOHOBBIX  KHCIIOT
OKHUCJICHHEM aJIbJICTUI0B. XUMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBI: OOIIHE



CBOMCTBA ¢ MUHEPAIbHBIMUA KUCIOTAMH U peakmus stepudukanuu. [Ipumenenue
YKCYCHOM KHMCIIOTHI HA OCHOBE CBOMCTB. BhIciMe >KUpHBIE KUCIOTHI Ha TPUMEpE
NMAJIbMUTUHOBOM U CTEAPUHOBOM.

Caoxnbie 3¢pupbl u kupbl. [lodyueHue clOXHBIX 3(QUPOB peakiuen
srepudukammu. CrnoxHbie 3QUPB B MNpUpoJe, WX 3HadeHue. I[IpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.

Kupsr kax cnoxssie 3¢upsl. Krnaccuduxamuss xupoB. XuMHUECKHE
CBOMCTBA UPOB: THIPOJIU3 U TUAPUPOBAHNE KUIKUX KUPOB. [[puMeHEeHHE )KUPOB
Ha OCHOBE CBOMCTB. MbLiIa.

YraeBoabl. YTIeBOJbI, MX KiIaccUPUKalMs: MOHOcaxapuiabl (TJIIOKO3a,
bpyKTO3a), MMcaxapuasl (caxaposa) 1 Mmojaucaxapuabl (KpaxMall v eJUT0I03a).

['moko3a — BEIIECTBO C JBOMCTBEHHON (YHKIIMEH — ambAeTUAOCIUPT.
XWMHYECKHE CBONCTBA TJIIOKO3bI: OKHCIICHHEC B TJIIOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJIEHME B COpPOMT, cnHpTOBOE€ OpokeHue. [IpuMeHeHHe TIIIOKO3bl Ha
OCHOBE CBOMCTB.

3HaueHUEe YTJIEBOJOB B XKUBOW NPUPOJE W KU3HMU dYenoBeka. [loHsatue o
peakiusaX TMOJMKOHACHCAIIMM W THIPOJIM3a Ha TMPUMEPE B3aUMONPEBPAILCHUN:
TJII0K032 <> MOJIMCaXapul.

Hemoncmpayuu

OkwuciieHne crupTa B ajabJIETHI.

KadecTBeHHBIC peakiini Ha MHOTOATOMHBIC CITHPTHI.

PactBopuMoOCTh (eHONIa B BOJIe TTPU OOBIYHON TeMIIepaType M HarpeBaHUHU.
KauectBennble peakiiuu Ha (HEHO.

Peaxiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIFOKO3BI.

OxuclieHue anbJETUI0B U TIIOKO3bI B KUCIOTY C TMOMOIIBIO THAPOKCHA
memu (11). KauectBennas peakuus Ha kpaxmai. Kosmekims 2pupHbIX Macel.

Jlabopamopnuvie onvimol

PactBopenue rauiepuHa B BOJIE M B3aWMOJCHCTBHE C THAPOKCHIOM MEIH
(I1). CpoiicTBa yKCyCHOM KHCJIOTBI, OOIIME CO CBOMCTBAMH MHUHEPAIbHBIX KHCIIOT.
JlokazaTenbCTBO HEMPEACIBHOTO XapaKTepa KUIKOTO KUpa.

B3aumoneiicTBie TUIOKO3bI W caxapo3bl ¢ ruapokcuaom wmemd  (I1).
KauectBenHas peakiusi Ha Kpaxmall.

Ilpogpunvnvie u npogheccuonanvno 3nayumvle I1eMeHmMbl COOEPIHCANHUA.
MeTHI0BBI CIOUPT W €Tr0 HKCIOJB30BAHME B KAd4eCTBE XHUMHUYCCKOTO CBIPBS.
TOKCHYHOCTh METaHOJIA W TpaBUjla TEXHUKH OE30MaCHOCTH TPH pabOTe C HUM.
OTHJICHTJIMKOJIb M €r0 TNpPHUMEHEHHE. TOKCHYHOCTh AITHICHTJIUKOIS W TIpaBHIIa
TEXHHUKHU OC30ITaCHOCTH IPU PabOTE C HUM.

[Tonydyenue enona U3 MPOIYKTOB KOKCOXUMHUUYECKOTO TIPOU3BOJICTBA U U3
oensoua. [TonukoHneHcaus dbopmainbreruga c benonom B



dbenonopopmanpaeTuIHyI0 CcMOy. Amnetambaerui. lloHsTHE O KeTOHaXx Ha
npuMepe aneroHa. [I[puMeHeHne aneToHa B TEXHUKE U MPOMBIIUIEHHOCTH.

Mmuoroo6pa3ue  KapOOHOBBIX  KHCIOT  (IaBElIEBOM  KHUCIOTHI  Kak
JIBYXOCHOBHOM, aKpUJIOBOM KUCTOTHI KaK HENpeaeabHOM, OCH30MHON KUCIOTHI KaK
apoMaTU4ECKOM).

[InenkooOpasyromue wmacia. 3amMeHa JKUPOB B TEXHUKE HEMHUIICBBIM
ceipbeM. CUHTETHYECKHE MOIOIIUE CPEACTBA.

MosogHokucioe OpokeHHWe TIIFOKO3bl. KHCIOMOJIOYHBIE  TPOYKTHI.
CuniocoBanne kopmoB. HutpoBanue nemntoinossl. [Inpokcunms.

2.4. Az3omcooepacawue opeanuyeckue coeourenus. Ilonumepoi

Amunbl. [Torstue 06 amuHax. AnudaTudeckue aMUHbI, UX KilacCUpUKAIIHS
Y HOMEHKJIaTypa. AHWINH KaK oprannyeckoe ocHoBanue. [loiryuenne anunmHa u3
HUTpoOeH30a. [[puMeHeHre aHUTMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI. AMUHOKUCIIOTHI Kak aM@oTepHble TUPYHKIIMOHAIbHbBIC
OpraHUYECKHUe COEIMHECHMUSL. XUMHAYECKHE CBOICTBA AMHUHOKHCJIOT:
B3aMMOJICUCTBUE C IIEJI0OYaMH, KHUCIOTaMH U JpPyr C Jpyrom (peaxius
nonukoHaeHcauuun). llentunHas cBsa3p u nosunentuabl.  [IpumeHeHue
AMHHOKHCIJIOT HA OCHOBE CBOMCTB.

beaxu. IlepBuunas, BTOpUYHAs, TPETUYHAST CTPYKTYphl  OEIKOB.
XUMUYECKHEe CBOWCTBAa OEIKOB: TOpEHME, JACHATypalus, TUAPOJU3, IBETHHIC
peakuuu. bruonornueckne pyHKIUU OEIKOB.

IHonumepsl. benku u nonrcaxapuabl Kak OMOMOIUMEDBI.

[inacTmacesl. [lonmyuyeHue mONMMEPOB peakUUEd MOJMMEPU3ALUUA U
MMOJIMKOHAEHCAMU. TepMOIUIACTUYHBIE W  TEPMOPEAKTUBHBIC  IJIACTMACCHI.
IIpencraBurenu riacTMace.

Bosokna, wux kinaccupukanms. Ilonydenwe BoIOKOH. OThaenbHbIE
MPEICTABUTENIN XUMUYECKAX BOJIOKOH.

Hemoncmpauuu

B3aumoneiictBue amMmMuaka W aHWIMHA C COJSHOW KuUciIOoTON. Peakius
aHWIMHA ¢ OPOMHOM BOJIOH.

JlokazatenbCTBO  HaMWuus  (PYHKIMOHAIBHBIX TPYNI B  pacTBOpax
aMUHOKHUCIIOT. PacTBOopeHue u ocaxxaeHue OEIKOB.

[{BeTHBIC peakiu OEIKOB.

I'openue nruybero nepa u MWepCTIHON HUTH.

Jlabopamopnuvie onvimol

PactBOpenue 6e1KoB B BOJIE.

OO6HapyxeHue 6eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatyparus pactBopa 0eika KypruHOTO Silla CIUPTOM, PACTBOPaMH COJICH
TSKEJIBIX METAJUIOB U MPHU HarpEeBaHUMU.



Ilpakmuueckue 3anamusn

Pemienne skcrepyMEHTANBHBIX 3a/1a4 HAa HMACHTU(UKALWIO OPraHUYECKUX
coeanHeHui. Pacrio3HaBaHue miacTMacc 1 BOJIOKOH.

Ilpogunvuvie u npogeccuonanvno 3navumvle r1eEMeHmMbl COOEPHCAHUA.
AMuHOKanpoHoBas kucioTa. KampoH kak mpecTaBUTENb MOJTUaMUTHBIX BOJIOKOH.
Hcnonp3oBanue ruapoiusa OETKOB B MPOMBIIUICHHOCTH. [lOJMBUHMIXIIOPH],
nonuteTpadTopsTiiieH  (Tednon). DeHOMOPOpMAIBAETUIHBIE  TUIACTMACCHI.
Hemrynoun. [IpoMbeInieHHOE MPOU3BOICTBO XUMHYECKUX BOJIOKOH.

IIpumepHbIie TeMbl pedepaToB (10KJI210B), HHAUBUAYAJIbHBIX POEKTOB

. buorexHonoruss U reHHas HHXeHepus — TexHoiorun XXI
BEKa.

. HanotexHOnOrns Kak NPUOPUTETHOE HANPAaBICHUE DPa3BUTHUSA
HayKH U pOU3BOACTBA B Poccuiickont denepanumn.

. CoBpeMeHHbIE METO/1bI 00€e33apaKUBaHUS BOBI.

. AJIOTPOIHS METAJUIOB.

. Kuznsb u gearensHocts J.M.Menneneena.

. «Ilepnonnueckomy 3aKOHY Oyayuiee HE IPO3UT
pa3pyLUECHUEM. . .»

. Cunre3 114-ro snemeHta — TpuymMdp pPOCCUUCKUX (PUIUKOB-
AJIEPIIUKOB.

. H3oTomel Boopoaa.

. Hcnonbs3oBaHne paJvOaKTHUBHBIX HM30TONOB B TEXHUYECKUX
LEIISX.

. PeHTreHoBckoe U3iydeHUE U €ro UCIOIb30BAHUE B TEXHUKE U
MEJULIVHE.

. IIma3ma — yeTBepTOE COCTOSTHUE BEILIECTBA.

. AMopdHBbIe BeliecTBa B IPUPOJAE, TEXHUKE, OBITY.

. OxpaHa OKpyX awuerl Ccpeiapl OT XMMHYECKOTO 3arps3HCHMUS.
KonruecTBeHHBIE XapaKTEPUCTUKH 3aTrPSI3BHEHUS OKPYKAIOIIEH CPEJIbI.

. [IpumeHeHne TBEpIOTO M Ta3000pa3HOro OKCHA Yriepoja
(V).

. 3amuTra 030HOBOI0 3KpaHa OT XMMHYECKOT0 3arpsI3HEHUS.

. I'pyOoaucnepcHble  CHUCTEMBI, HMX  Kiaccuukauus U
UCI0JIb30BaHUE B TPO(PECCUOHATIBHOMN 1€ TEIbHOCTH.

. Kocmernueckue renu.

. [IpumeHeHue cycrieH3uil 1 SMYJIbCUN B CTPOUTEIBCTBE.

. MuHepanbl U TOpHbIE TOPOJIbl KAK OCHOBA JTUTOC(HEPHI.

. PacTtBops!l BOKpyr Hac. Tursl pacTBOpOB.

® Boz[a KaK pCarcHT 1 cpcaa i1 XUMHUYCCKOIO IIponccca.



. Kuznb u nearenbHocts C.AppeHuyca.

. Bknag  OTEYECTBEHHBIX  YYEHBIX B Pa3BUTHE  TEOPUU
AIEKTPOJIMTUUECKON JUCCOLUALINH.

. VYcrpaHeHHe  KECTKOCTM  BOABI  Ha  MPOMBIIUICHHBIX
MPEINPUSITHSX.

. CepHast KUCJIOTa — «XJIe0 XUMUYECKOU TPOMBIIIIICHHOCTH.

. HUcnonb3oBaHHE MUHEPAIBHBIX KHCJIOT Ha NPEAINPUITHAX
pa3IMYHOro NpopuUIIs.

. OKcupl ¥ CONM KaK CTPOUTEIBHBIE MAaTEPUATIBI.

. Hcropwus rurca.

. [ToBapeHHast COJIb KAK XUMUYECKOE ChIPBE.

. Muoronukuii  kKapOoHAaT  Kajblus: B NPUPOAE, B
MPOMBIILJICHHOCTH, B OBITY.

. Peakuuu ropenus Ha MpOU3BOACTBE U B OBITY.

. BupryaneHOoe MonenMpoBaHHE XUMAYECKHAX MPOLIECCOB.

. DIIEKTPOIIN3 pACTBOPOB JIEKTPOIUTOB.

. DIIEKTPOJIN3 PACIUIABOB AIEKTPOIUTOB.

. [IpakTuueckoe MNpPUMEHEHUE OIEKTposin3a: padUHUPOBAHUE,
rajbBaHOIUIACTUKA, TAJIbBAHOCTETUSI.

. HcTopus monydeHrs 1 mpou3BOACTBA ATFOMUHUS.

. DNEKTPOIUTUYECKOE OIYyUeHUE U pa(PUHUPOBAHUE MEH.

. Kusznb 1 gesarenbHoCTh 1. J19BH.

. Posp MeTta)juioB B HCTOpUM YETOBEUECKOW IMBUIM3ALMU.
HUctopust  OTEYECTBEHHOM  YEPHOW  METAJLUIYPIrHUH. CoBpeMeHHOE
METAJUIypruyecKoe IMpOU3BOACTBO.

. HUctopuss OTE€UECTBEHHOM ULBETHOM MeTaulypruv. Poib
METAJVIOB U CIJIABOB B HAYYHO-TEXHUUYECKOM MPOTPECCE.

. Koppo3ust MmeTamioB v ciocoObl 3alIUThl OT KOPPO3UH.

. NuepTHble Uy 61aropoiHbIC ra3bl.

. Poxparomue conu — rajgoreHsl.

. HcTopus miBeaCcKor CIUYKH.

. HcTopust BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKON XUMHUH.

. Kuznb u nearenbHocts A.M.byTieposna.

. Buranusm u ero kpax.

. Posib OTEUECTBEHHBIX YUYEHBIX B CTAaHOBJICHUU W PA3BUTUU
MHUPOBOM OPraHUYECKON XUMHUH.

. CoBpeMeHHbIE MPEACTaBICHUA O TEOPUH XUMHUUYECKOTO
CTPOEHHUS.

® DKOJIOTMUYECKHUE aCIIeKThl HCIIOJIb30BAHUS YTIJIICBOAOPOIHOTO



CBIPbSI.

. DKOHOMHUYECKHE ACHEKTHI MEXIYHApPOIHOIO0 COTPYIHHYECTBA
10 UCITOJIb30BAHUIO YTIIEBOJOPOJIHOTO ChIPbS.

. Ucropust OTKpbITUST W pPa3pabOTKU Ta30BbIX U HEMTAHBIX
MecTopoxaenuit B Poccuiickon @enepanun.

. XUMHsI YTIIEBOJIOPOTHOTO CHIPhS U MOsI Oyaymas mpodeccusi.

. YTrieBogopoaHOE TOILIMBO, €r0 BUAbI U HA3HAYCHHE.

. CuHTeTHYECKHE  KaydyyKd: HCTOpHUs, MHOrooopasue H
MIEPCIICKTUBBI.

. Pe3nHOTEXHUYECKOE TPOU3BOACTBO M €ro pojib B HAy4HO-
TEXHUYECKOM IPOrpecce.

. CBapoyHO€ TPOW3BOJACTBO M POJIb XMUMHUHU YIJIEBOJOPOAOB B
HEM.

. Hedtp u ee TpaHCOpTUpPOBKA KaK OCHOBA B3aMMOBBITOJHOIO
MEKTyHapOIHOTO COTPYAHUYECTBA.

PA3JIEJI 2 buoJiorus

Beenenue
OOBeKT wu3ydyeHus: OWOJOTMM — KUBasg TMpupoja. llpusHaKku KUBBIX

OpraHM3MOB M HMX MHOrooOpasue. YpOBHEBas OpraHu3alus >KUBOW MPHUPOABI U
BoMmOIMA. Meroapl MO3HaHUS JKUBOW mpupoabl. OOmmME 3aKOHOMEPHOCTH
ounonoruu. Ponp Ouosioruu B pOpMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KAPTUHBI MUPA U MIPAKTUYECKOMN A TEIBHOCTH JIIOJEH.

3HaueHue OWOJOTUU TIPU OCBOEHUU TMPOQeccuil U CHeIruaIbHOCTEH
CpeaHero npogeccuoHaIbHOr0 00pa30BaHMsL.

Jlemoncmpavyuu

buonornyeckne CUCTEMBI pa3HOrO ypOBHS: KJIETKA, OPTaHMU3M, MOIYJISALINS,
’KOcUCTEMA, Orocdepa.

[MapcTBa )KMBOM TPUPOIBI.

1. YYEHHME O KJIETKE

XuMHUYeCKasi OpraHu3anusi KiaeTkM. Kierka — »siemeHTapHasl XKuBas
cUcCTEMA U

OCHOBHAs CTPYKTYpHO-(YHKIIMOHAIbHAS €MHHIIA BCEX KUBBIX OPTaHU3MOB.
Kpamxas ucmopus uzyuenus kiemxu.

XuMuueckass opraHuzanus kiaeTku. OpraHuyeckue M HEOpPraHUYecKHe
BEIIECTBA KJIETKM U JKUBBIX OPraHu3MOB. benku, yrieBOAbl, JUIHUIBL,
HYKJIEMHOBBIE KMCJIOTHI U UX POJb B KIETKE.

Crpoenue n ¢pyHkuum KiIeTkd. [IpokapuoTHueckue M 3yKapuOTHYECKHE
KJIeTKU. Bupycbl kak HekierouHas ¢opma XKM3HM M UX 3HaueHue. bopwba ¢



BupycHbiMu 3a0oneBanusMu (CITU u np.) Lluronmnasma u kinetoyHas meMOpaHa.
OpraHoups! KJIETKH.

OO0mMeH BewlecTB M NpeBpalllecHHe JHEPruM B KJerTke. Ilnactuueckuil u
sHepreTuueckuid oOMeH. Ctpoenune u ¢yHkuuu xpomocoM. JJHK — nHocutens
HacienctBeHHOW wuH(opManuu. Permmukaums JIHK. I'en. I'eHernueckmii Koz.
buocunres Oenka.

AKuzHennblii nmuka  kKiaerku. Kietku © ux  pa3HooOpasue B
MHOTOKJIETOYHOM OpTaHU3ME.

Huggepenyuposra kremox. Kinerounasi Teopusi CTpOSHUS! OPraHU3MOB.

Murto3. L{luToKnHE3.

Jlemoncmpayuu

Ctpoenne u crpykrypa Oenka. Crtpoenme wmonekyn JIHK u PHK.
Permmukamms JIHK. Cxemsbl 3HepreTudyeckoro ooOmeHa W OuocuHTe3a Oenka.
CrpoeHHe KJIETOK MPOKapHOT W 3YKAPUOT, CTPOCHHE M MHOrooOpasue KIETOK
pacteHudl W KUBOTHBIX. Crtpoenue Bupyca. @Dororpadpuu cxeM CTpOEHUs
xpoMocoM. Cxema cTpoeHus reHa. MuTo3.

Ilpakmuueckue 3anamus

HabitoieHue KIeTok pacTeHUM U KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX
MUKpoOIpenaparax, ix onucaHue.

[IpuroroBieHue 1 ONMMCaHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.

CpaBHEHHE CTPOEHHMS KJIETOK pPAacTeHUHd M SKUBOTHBIX IO TOTOBBIM

MUKpOIIpenaparam.
2. OPTAHUM3M. PASMHOXEHUE U MTHANBUAY AJIbBHOE PA3BUTHUE
OPT'AHM3MOB
Pa3smHoxkenne oprann3moB. OpranusM — enuHoe 1enoe. MHuorooopasue

OpTaHU3MOB.

PazmHokeHne — BaKHEHMIIEEe CBOMCTBO KHUBBIX OpraHu3MoB. [lomoBoe u

Ooecniosioe  pazMHOXxkeHue. Melo3.  OOpa3oBaHHe  TMOJOBBIX  KJIETOK U
OIIOIOTBOPEHHE.

NupuBuayajibHoe pa3BuTHE OpraHu3mMa. OMOPHOHAIBHBIA  ATam
oHtoreHe3a. OCHOBHBIE CTaguu 3IMOPUOHAIBHOTO pa3BUTHS. OpeaHozenes.
Ilocmambpuonanvroe pazeumue.

CxoncTBo 3apojblliel MpeCcTaBUTENEH pPa3HbIX TPYII MO3BOHOYHBIX KaK
CBUJICTEJILCTBO MX 3BOJIOIMOHHOTO pojicTBa. [IpuunHbl HapylieHUN B pa3BUTHU
OpraHU3MOB.

NuauBuayajbHOe pa3BUTHE 4YeJioBeKa. PenpoayKTUBHOE 370pPOBBE.
[locnencTBust BAMSIHUSL —~ QJIKOTOJSl, HUKOTHMHA, HApPKOTUYECKUX  BEIIECTB,
3arps3HEHUSI CPEJibl HA Pa3BUTUE YEIOBEKA.

Jemoncmpayuu



Mmuoroo6pa3ue opranu3moB. OOMEH BEIIECTB M MPEBpAIllEHUE YHEPTUU B
kietke. @orocunre3. Jlenenne kierku. MwuTo3. becnonoe pasMHOXKEHHE
opranu3mMoB. (OOpa3oBaHHE TOJIOBBIX KIeTOK. Meio3. OrmiogoTBopeHue y
pactenuii. UHauBUayalbHOE pa3BUTHE OpraHu3Ma. THUIBI MOCTIMOPHOHAIBLHOTO
Pa3BUTHUS KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrisiBiieHMEe W oOmnMcaHWe NPU3HAKOB CXOJICTBA 3apOJBIIIEH YEIIOBEKA U
JPYTUX MO3BOHOYHBIX KaK JOKA3aTEJIbCTBO UX 3BOJIIOLIIMOHHOTO POACTBA.

3. OCHOBbBI 'EHETHUKHA 1 CEJIEKLITN

OCHOBBI y4eHHUSI 0 HACJIEJCTBEHHOCTH M M3MEHYMBOCTH. ['eHeTMKA —
HayKa O 3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH M W3MEHUMBOCTU OpPraHU3MOB. I
Menaenp — OCHOBONOJIOKHUK TE€HETUKHU. | eHeTndeckass TEPMHUHOJIOTUA U
CHUMBOJIMKA.

3aKkoHbl TEHETHUKH, yCTaHOBJEeHHbIe [. Menaenem. MoHoruOpuaHoe u
JUTUOPUAHOE  CKpelMBaHue  XPOMOCOMHAas  TEOpUsS  HACJIEACTBEHHOCTH.
Bzaumooeiicmsue cenos. I'enetuka mona. Cyeniennoe ¢ noiom HAcieO08aHue.
3HaueHWEe TEHETHKH IS CEJIEKIMM W MeIuIMHB. HaciiencTtBeHHbIC 00JIC3HU
YeJIOBEKa, UX MPUUMHBI M IPO(HITaKTHKA.

3aKkoHOMEpHOCTH M3MeHYMBOCTH. HacnencTBeHHas, Wi reHOTUIIMYECKas,
W3MEHYUBOCTh. MoaudukaluoHHAsl, WM HEHACIEJICTBEHHAsi, W3MEHYUBOCTb.
I'eneTuka yenoBeka.

I'enetuka u MenunuHa. MartepuanbHble OCHOBBI HACJIEACTBEHHOCTH U
W3MEHYHUBOCTH. | €HEeTHKA 1 3BOTIOIIMOHHASA TEOpHUs. | €eHeTrKa MOMYJIAIAM.

OCHOBBI CeJIEKIIMH PACTeHHMid, SKHBOTHBIX M MHKPOOPraHU3MOB.
['eHeTKa — TeopeTHYecKass OCHOBa celeKiuu. OJoMallHUBAaHWE YKUBOTHBIX M
BBIpAIIMBAHUE KYJIbTYPHBIX PACTCHUN — HadyajdbHbIC ATAIlbl CeJICKIMU. YueHue H.
. BaBuiioBa o0 1ieHTpax MHOTO0Opa3us U MPOUCXOKIACHUS KYJIbTYPHBIX PACTEHUM.
OCHOBHBIE€ METO/IbI CEJEKIIMU: TUOPUIU3AIUS U UICKYCCTBEHHBIN 0TOOP. OCHOBHBIE
JOCTHXKEHUSI COBPEMEHHOW CEJEKIMU KYJIbTYPHBIX PACTCHUM, JIOMAIIHUX
JKUBOTHBIX 1 MUKPOOPTAHU3MOB.

buorexHonorusi, ee JOCTHXKEHUS W TEPCHEKTUBBI PA3BUTHS. ImuuecKue
acnexkmuol

HEeKOmopwix Odocmudicenutl 6 ouomexnonocuu. Kionuposanue sicusomuvix
(npobremvl kKnonuposanus uenrosexa).

Hemoncmpauuu

Monorubpumnoe u AUTHOpUIHOE CKpeluBaHue. IlepekpecT XpomMocom.
Cuernennoe HacnenoBanue. Mytaruu. [{eHTpsl MHOTOOOpA3ust ¥ MPOUCXOKICHHUS
KyJIbTYPHBIX PACTCHHM M JOMAITHUX KUBOTHBIX. [ mOpuam3anus. MckyccTBeHHbIN



otoop. HacneacTeennsie 00e3Hn yenoBeka. Biausaue ankoronn3Ma, HapKOMaHUH,
KYpPEHUS Ha HACJIEICTBEHHOCTb.

Ilpakmuueckue 3anamusn

CocraBieHue MOPOCTEUIIMX CXEM MOHOTHUOPHUIHOTO M JUTHOPHUIHOTO
CKpEIMBaHUS.

Pemenne renernueckux 3aaad.

AHanu3 peHOTUTHYECKON N3MEHUYUBOCTH.

BrisiBneHre MyTareHOB B OKPYXKalOWIEW Cpelne M KOCBEHHas OILICHKa
BO3MOYKHOTO WX BIIUSIHUSI HA OPTaHU3M.

4. ITPONUCXOXJIEHUE 1 PASBUTUE )XN3H1 HA 3EMIIE.

SBOJIIOUOHHOE YUEHUE

IIpoucxo:xkneHne W HaYaJbHbIE 3TANbl Pa3BUTHUS KU3HU Ha 3emuie.
['unoTe3bl MNPOUCXOXKACHUS JKU3HU. I3yuyeHue OCHOBHBIX 3aKOHOMEpPHOCTEH
BO3HUKHOBEHUS, Pa3BUTUSI M CYIIECTBOBAHUS JKU3HU Ha 3emiie. Y CIOXKHEHUE
YKUBBIX OPTaHU3MOB B MPOLIECCE IBOJIIOIUU.

MHuoroo6pa3sue KUBOro Mupa Ha 3emJie U COBPEMEHHAs €ro OpraHu3aIysl.

HcTopus pa3BuTHsi IBOJIONMUOHHBIX Haeil. 3HaueHue pador K. JlunHes,
K. b. Jlamapka B pa3BUTHUU HBOJIIOIMOHHBIX HJIEH B OMOJIOTMH. DBOJIOIMOHHOE
yuenue Y. /lapBuna.

EctectBeHHbIil 0TOOp. POib 3BONIOIMOHHOrO y4eHUS B (DOPMUPOBAHHU
COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTHUHBI MUPA.

Mukpo3BoJIIOIUA U Makpo3Boswonus. KoHienuys Buaa, €ro KpUTEpUH.
[Tonmynsinuss — CTPYKTypHasl €IWMHHIIA BHJAA W SBOJIONUU. [[BHXKyIHE CHUIIBI
sBOIOLMHU. CUHTETHYECKass TEOpHs 3BOJIIOIMU. MukposBomtonnsi. CoBpeMEHHbIE
MPEICTaBICHUS O BUI000pa30BaHUN

(C. C. UYerBepukoB, WN. HN. Imansrayzen). Makpo3BoJIIOIUS.
JlokazaTenbCTBa ABOIIOIUH.

Coxpanenue OUONOCUYECKO2O MHO2000pA3UsL KAK OCHO8A YCMOUYUBOCTU
ouocghepvl u npocpeccusHoeo ee pazeumus. IIpUdWHBI BBIMUpPAHUSI BUJOB.
OcHOBHbIE HaIIpaBJIEHHUS FBOJIIOLIMOHHOTO Mporpecca. buojgoruueckuii mporpecc u
OMOJIOTMYECKUM perpecc.

Jlemoncmpavyuu

Kpurepun Buma. CrpykTypa mnoOmyssiiuu. AJanTHUBHBIE OCOOEHHOCTH
OpraHU3MOB, UX OTHOCUTEJBHBIN XapakTep. DBOIIOIMOHHOE IPEBO PACTUTEIBLHOIO
MUpa. DBOJIIOIMOHHOE JPEBO KUBOTHOro Mupa. IIpencraBurenu penkux u
MCUE3alolrX BUJIOB PACTCHUM U )KUBOTHBIX.

Ilpakmuueckue 3anamus

Onucanue oco0eit 0THOTO BUJIa TT0 MOP(HOIOTHIECKOMY KPUTEPHIO.



[IpucnocoOnenre OpraHu3MOB K pa3HBIM cpefaM oOuTaHusi (BOAHOM,
Ha3eMHO-BO3IyIITHOM, TOYBEHHOM ).

AHaIIN3 ¥ OIIEHKA Pa3JIMYHbIX TUIOTE3 MPOUCXOKICHUS KU3HH.

5. [TIPOUCXOXJIEHUE YEJIOBEKA

AHTpoOmoreHe3. Opomtouus nOpumaroB. COBpPEMEHHBIE THIIOTE3Bl O
IPOUCXOXKJEHUH  4enoBeka.  JlokazarembcTBa ~ pOACTBA  4YEJIOBEKAa €
MJIEKOIUTAIOIIMMU KUBOTHBIMH. DTaIbl 3BOJIIOLUN YEJIOBEKA.

YesoBeveckne pacbl. POICTBO U €IMHCTBO MPOUCXOKAECHUS YEIOBEUECKUX
pac. Kputuka pacusma.

Jlemoncmpayuu

UepTsl CXOACTBA M pa3IM4YMs YEIOBEKAa M JKUBOTHBIX. UepThl CXOACTBA
yesoBeKa U npumatoB. IIpoucxoxnenne yenoBeka. YenoBeyeckue pacsl.

Ilpakmuueckoe 3anamue

AHanu3 U OlIeHKa Pa3Iu4HbIX TUIIOTE3 O MPOUCXOKIECHUH YEJIOBEKA.

6. OCHOBBI 5KOJIOI'M1

DKOJIOTUsl — HayKa O B3aMMOOTHOILLIEHUSX OpPraHU3MOB MeEXay coOoi M
OKpyXXarolel cpenoil. Oxojormyeckue (akToppl, UX 3HAUEHUE B IKU3HU
OpraHU3MOB. DKOJIOTUYECKHE CUCTEMBI. BU0Bas U MPOCTPAHCTBEHHAs CTPYKTYypa
skocucTeM. [IuieBble CBsI3M, KPYrOBOPOT BEUIECTB M INPEBPAILCHHE SHEPTUU B
KocucTeMax. MeXBUIOBbIE B3aHMMOOTHOILIEHHUS B SKOCHCTEME: KOHKYPEHIUS,
CUMOHMO03, XHUIIHUYECTBO, MapazuTusM. [lpuuunvl ycmouuugocmu u CMeHbl

sxocucmem. Cykyeccuu. VICKyCCTBEHHBIE COOOIIECTBA — arpodKOCHCTEMBl H
ypOOIKOCUCTEMBEI.
buochepa — rnobanpHas skocucrema. Yuenue B. WM. Bepnaackoro o

ouocepe. Ponp xuBbIX opraHusmMoB B Ouocdepe. buomacca. Kpyrosopot
BOKHEUITUX OMOTEHHBIX JJEMEHTOB (Ha TpUMepe yriepojaa, a3oTra U Jp.) B
ouocdepe.

buocdepa u uenosek. Mzmenenus B ouochepe. IlociaeacTBust 1eaTeabHOCTH
YEJIOBEKA B OKpYyXkaroulen cpene. Bo3nencTeue mpon3BOACTBEHHON JIESITEIbHOCTH
Ha OKPYKaIoIIyI0 cpeay B obiactu cBoed Oynymiet mpodeccun. [nodanvhbie
9KONI02UYecKUue npoobaembl U Nymu ux peuleHus.

DKoJjorus KaK TeopeTuIecKast OCHOBa paloHaIbLHOro
MPUPOOIIOIL30BaHus M oxpaHbl mnpuponabl. Hoocdepa. IlpaBuna mnoeneHus
JIFOZIEU B OKPYKAKOILIEH ITPUPOIHOMN CpEIE.

bepexxHoe oOTHOIIEHHE K OHOJOTMYECKUM OOBbEeKTaM (pPacTeHHSIM W
JKUBOTHBIM M X COOOIIIECTBAM) 1 UX OXpaHa.

JdemoHcTpanumn

Okosornueckre (GakTopbl U WX BIWSHUE HA OpPraHU3MbL. MEXBUIOBBIC
OTHOILIEHUS: KOHKYpPEHIUS, CUMOMO3, XWIIHHUYECTBO, Hapa3uTU3M. SpyCHOCTbH



pacTUTENbHOTO  cooOmiecTBa. [lumeBble Tlemu ©W ceTd B OWOIEHO3E.
Dxonornueckue nupamuabl. Cxema »skocuctembl. KpyroBopor BemiectB u
npeBpalleHne dHeprun B skocucrteMe. buocdepa. Kpyrosopot yriepoaa (azora u
np.) B Ouochepe. Cxema arposkocuctembl. Oco00 oOXpaHsemble TPUPOIHBIC
Tepputopun Poccum.

Ilpakmuueckue 3anamusn

Onucanue aHTPONMOTCHHBIX WM3MEHEHUW B €CTECTBEHHBIX MPUPOIHBIX
nasamadTax cBoeH MECTHOCTH.

CpaBHUTENIbHOE ONMUCAHUE OJHOM U3 ECTECTBEHHBIX NPUPOJHBIX CHUCTEM
(Hanpumep, Jeca) U KakOW-HUOYIb arpo’KOCHUCTEMBbI (Hampumep, MIIEHUYHOTO
TIOJISA).

Cocmaenenue cxem nepeoadu ewecms u dHepeuu NO Yenim NUMaHus 6
NPUPOOHOU IKOCUCIEME U 8 A2POYeHO3e.

Onucanue W TMPAKTUYECKOE CO3JaHUE HCKYCCTBEHHOM HKOCHUCTEMBbI
(mIpecHOBOAHBINA aKkBapuyM). PerieHue sKoIornueckux 3aaau.

7. BUOHUKA

buoHuka Kkak OJIHO W3 HampaBleHUW OHUOJOTUM U KUOEPHETUKH.
PaccmoTpenune OuoHnkoit ocobeHHocTelt MOphOohU3HOTOTUYECKON OpTaHU3aIuu
JKUBBIX OpPraHM3MOB M HX HCMOJb30BAaHUS I CO3JaHUS COBEPIICHHBIX
TEXHUUYECKUX CHUCTEM U YCTPOWCTB MO AaHAJIOTUU C >KUBBIMHU CHCTEMaMH.
lpunyunvl u npumepvl UCNOTL30BAHUS 8 XO3ZAUCMEEHHOU OesimenabHOCmU N100ell
MOPDOGDYHKYUOHATLHBIX YePM OPSAHUIAYUY PACMEHUT U HCUBOMHDIX.

JdemoHcTpanumn

Mogenn ckiIag4ato CTPYKTYpbI, HCHOJB3YEMOM B  CTPOUTEILCTBE.
TpyOuarbie CTPYKTYphl B KHBOM MPUPOJE M TEXHUKE. AdDPOIUHAMUYECKUE U
TUAPOJMHAMUYECKHUE YCTPOICTBA B )KMBOM MPUPOJIE U TEXHUKE. DKCKYPCHUHU.

Mnozcoobpaszue 6udos. Cezonnvie (6ecenHue, OCeHHUE) USMEHEHUS! 8
npupooe. Mnoeoobpaszue copmos KyaibmypHbIX pPACMEHUl U Nopoo OOMAUHUX
JICUBOMHBIX, MeMOObl Ux 6vlgedeHust (CeleKyuoHHAas cmanyus, niemenHas gepma,
cenbeKoxo3sicmeentas  evlcmagka).  Ecmecmeennvle  u  uckyccmeenmvie
9KOCUCMEMbL C80€20 PAOHA.

Ilpumepnvie memot pepepamoe (00K1a008), UHOUBUOYATILHBIX NPOCKI 06

* Krnerounas teopust CTpOoe€HUsI OpraHu3moB. McTtopuss U COBpEMEHHOE
COCTOSTHUE.

* HacneacTBenHas undopMaius u nepegada ee U3 MoKoJeHUs B TOKOJICHUE.

* JI[pamaTudeckue CTpaHUIIbl B ICTOPUM PA3BUTUS TCHETHKH.

* Ycnexu COBPEMEHHOW M€HETUKU B MEIUIIMHE U 3/IPABOOXPAHEHUMU.

* MicTopus pa3BuTHs 3BOIONMOHHBIX uaen 1o Y./lapBuHa.

*» «Cuctema npuponas» K. JIuHHes u ee 3HaUeHUE ISl pa3BUTHS OMOJIOTHH.



* CoBpeMEHHbIE MPEIACTABIEHUS O MEXAHM3Max W 3aKOHOMEPHOCTSX
HBOJTIOIU Y.

* CoBpeMEHHbIE TPEJCTABICHUS O 3apOXKJICHUU KU3HU. PaccMoTpeHue u
OLICHKA PA3JIMYHbBIX TUITIOTE3 MTPOUCXOXKICHUS

* CoBpeMEHHBI J3Tall pa3BUTUS 4YeJoBedYecTBA. YenoBEUECKHE pachl.
OnacHOCTh pacu3Ma.

* BosznelicTBue 4YenoBeka Ha IPUPOAY HA PA3IUYHBIX ATAllax Pa3BUTHUS
YeJIOBEYECKOTO 0OIIECTRA.

* Buusgaue oxpykarolmieil cpelbl U ee 3arps3HeHuss Ha pa3BUTHE
OpraHU3MOB.

* Biusinue xypenusi, ynotpeOieHusl aJIkoroyii U HapKOTUKOB POJIUTEISIMU
Ha SMOpHOHATBHOE pa3BUTHE PEOCHKA.

* Butramunsbl, (epMEHTHI, TOPMOHBI U UX POJIb B opranusme. Hapyiienus
IIPU X HEJOCTATKE U U30BITKE.

e IlpuuuMHBl W TrpaHUIBl YCTOMYMBOCTH OHOC(hEpbl K BO3ACHCTBUIO
NEATEIbHOCTH JIIOJIEH.

* buoieHo3bl (3KOCHCTEMBI) Pa3HOTO YpPOBHS M HX COIOJAYMHEHHOCTh B
ri100aapHOM PKOcUcTeMe — Ouocdepe.

* BumoBoe M 3KOJOrMyeckoe pazHooOpazne OHOLIEHO3a KaK OCHOBAa €ro
YCTOMYHUBOCTH.

* lloBpllIeHHE TNPOAYKTHUBHOCTH (DOTOCHHTE32 B  HCKYCCTBEHHBIX
HKOJIOTUYECKUX CHCTEMAX.

* PaznuyHble 3KOJOTMYECKHME MUPAMUIbI U COOTHOUIEHUS OpPraHW3MOB Ha
KaXJI0W UX CTYIICHHU.

* Ilytu moBbIIEHUST OMOJOTUYECKON MPOTYKTUBHOCTH B HCKYCCTBEHHBIX
HKOCUCTEMAX.

* Posib IpaBUTENBCTBEHHBIX U OOIIECTBEHHBIX 3KOJIOTMUYECKUX OpraHUu3alui
B COBPEMEHHBIX Pa3BUTHIX CTPAHAaX.

* PaninoHanbHOE UCTIOIB30BAHUE M OXPAaHA HE BO30OHOBIISIEMBIX TPUPOIHBIX
pecypcoB (Ha KOHKPETHBIX TPUMEPAX).

* OmacHOCTh TIOOANBHBIX HapymieHuil B Ouochepe. O30HOBBIE «IBIPHDY,
KHCJIOTHBIE JIO’KJI, CMOTH U UX NPEAOTBPALLEHHUE.

*  DKOJIOTMYECKHE  KPU3UChI M  DKOJOTMYECKHE  KaTacTpo(sbl.
[IpenoTBpanieHrue NX BO3SHUKHOBEHUS.

PA3IEJI 3 Jkosorus

BBenenue

OOBeKT U3y4eHHUs HKOJIOTUH — B3aMMOJICUCTBUE JKUBBIX CUCTEM. Mcmopus
pazeumus dkon0euu. Memoobl, UCHOTb3yeMble 6 HKONOSUYECKUX UCCTeO08AHUSX



Poub skonoruu B pOpMUPOBAHUN COBPEMEHHOM KapTUHBI MUPA U B IPAKTHUECKOMN
NEeSATEIbHOCTH JIIOJIEH.

3HaueHUEe HKOJOTUU B OCBOCHUU MpodeccHil U CrenuaabHOCTeH cpeaHero
npodeccuoHanbHOTO 00pa30BaHMUS.

1. Dxonorus Kak HayyHas JUCUUIUIMHA

Oomas »skosnoruss. Cpena oOutanuss u  (dakTopsl cpenpl. OOmme
3aKOHOMEPHOCTH JIeHCcTBUS (DakTOpOB cpeabpl Ha opranusMm. llomynsnus.
Okocucrema. buocdepa.

CoumanbHast 3koJiorus. IIlpenMer wu3ydeHUsS COIMAIBHOW DKOJIOTHH.
Cpena, okpyxkarolias yeinoBeka, ee crneuuduka u coctosiHue. [lemoepaghus u
npobnemsl sxkonozuu. Ilpupoonsvle pecypcel, ucnonv3yemoie yenogekom. Ilonsrue
«3arpsA3HEHUE CPEIbI».

Ipuknagnass 3K0J0THs. DKOJOTHYECKHE MPOOJIEMbI: PETrHOHATIBHBIE U
rinobanbHble. [IpUUMHBI BOBHUKHOBEHUS TIOOANBHBIX IKOJIOTMUYECKUX IMPOOJIEM.
Bosmoorcnvle cnocobul peuienus 2no6anbHbIX IKOJI02ULECKUX NPOOIEM.

Jlemoncmpavyuu

DkoJsiornueckue PakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MexBUIOBbIE  OTHOIIEHUS: KOHKYPEHIUS, CHUMOWO03, XHUIHUYECTBO,
napa3uTu3M.

Ilpakmuueckoe 3anamue

OnucaHue aHTPONMOTCHHBIX WM3MEHEHWU B €CTECTBEHHBIX MPUPOIAHBIX
nanamadTax MECTHOCTH, OKPYXKaroIieil o0y4aroierocs.

2. Cpena obutaHus 4eIOBEKa U SKOJIOTHYECKast 6€301acHOCTh

Cpena oOutanus 4esoBeka. Okpyxarolias 4YeJloBeKa cpeaa U €€
KOMITOHEHTHI. EcCTecTBeHHass M WCKYCCTBEHHAass Cpeabl OOWUTaHWs YeJOBEKa.
CoumanbHas cpena.

OcHosHble 3KON02UYecKUe mpebo8aHUsi K KOMNOHEHMAM OKpyicaroujet
yenosexa cpedvl. Konmponv Hao kauecmeom 8030yxa, 8600vl, NPOOYKNMOE NUMAHUSL.

I'opoackas cpena. ['opojckast kBapThpa ¥ TpeOOBaHUS K €€ SKOJIOTMIECKOM
6e3onacHoctu. Illym u BuOpamusi B TOpOJACKUX YCIOBUSIX. BiusHue myma u
BUOpaLIMK Ha 370POBbE FOPOJICKOTO YEIOBEKA.

OKOJIOTMYECKHE BOIPOCHl CTPOUTEIBCTBA B TOPOJE. OIKOJOTHYECKHE
TpeOOBaHMS K OPTaHU3AIMU CTPOUTEILCTBA B TOpoie. MaTepuabl, UCIOJIb3yeMbIe
B CTPOMUTENIbCTBE XWJIBIX JOMOB M HEXWIbIX NoMelleHui. Mx skonornueckas
6e3onacHoCTb. KOHTPOJIb HAJl KAYECTBOM CTPOUTENHCTBA.

Lopoecu u Oopooxcnoe cmpoumenvcmeo 8 20pode. IKONO2UYECKUE
mpebo8anus K  OOPONCHOMY cmpoumenbcmey & 2opoode. Mamepuansi,
UCnob3yemvle npu OOPOACHOM cmpoumenvbcmee 8 20poode. Mx sxonozsuyeckast
bezonacnocmo. Konmpons kavecmea cmpoumenscmea 0opoe.



DKonocuueckue npooaembl NPOMbILULIEHHBIX U ObIMOBLIX OMX0008 8 20PO0e.
Teepovie bbimosvle 0mx00bl U cnocobwl ux ymuauzayuu. Cospemennvie cnocoowl
nepepadbomKu NPOMbILUNEHHBIX U ObIMOBLIX OMX0008.

Ceanckas cpena. OcoOCHHOCTH Cpellbl OOMTaHUSI YeJIOBEKa B YCIOBHSX
CeIbCKOM MeCTHOCTH. CenbCKOe XO3SIMCTBO M €ro IKOJOTHYECKHE MPOOJIEMBI.
Llymu pewenus skonocuueckux npooaem cenbCKo2o X03aUcmad.

Jemoncmpayus Cxema arpo3KOCHUCTEMBI.

Ilpakmuueckoe 3anamue

Onurcanue KuUInIa 4eJI0BEKa KaK NCKYCCTBEHHOU SKOCUCTEMBI.

3. KoHuenuus ycTOW4nBOro pa3BUTHS

Bo3HukHOBeHMe KOHUENIUM YCTOWYMBOro pa3Butusi. [nobanvhbie
9Kono2UYecKue  npobremvl U cnocodovl  ux  peuienus. BO3HUKHOBEHHE
DKOJIOTHYECKUX MOHITUN «YCTOWYMBOCTBY) U «YCTOWYMBOE Pa3BUTHUE ». IG00YUA
832715008 Ha ycmouuugoe pazeumue. llepexo0 k moderu «Ycmouuusocmsv u
pazeumuey.

«YcroiiuuBoctb W pa3BuTue». CrocoObl peleHuss HSKOJIOTHYECKUX
npo0sieM B paMKax KOHIENIHMH «YCTOWYUBOCTh U PA3BUTUE». IKOHOMUYECKULL
COYUANIbHBIL, KYTbMYPHLIL U IKOAOSUYECKULL CHOCOObl  YCMOUYUBOCU, UX
g3aumooeticmseue U  83auUMoGIUsAHUe.  IJKOJOTUYECKHE CJlel M  HHJIEKC
YEJIOBEUYECKOTO Pa3BUTHSL.

Hemoncmpanuu

Hcnonbs3oBaHue pecypcoB U Pa3BUTHE YEIOBEUECKOI0 MOTEHIINAA.

NHnexc «oKUBOU IUIAHETHD). JDKOJIOTMUECKUH CIIEI.

Ilpakmuueckoe 3anamue

Pemenune 3xonorndyeckux 3aj1a4 Ha yCTOMYUMBOCTD U Pa3BUTHE.

4. Oxpana nOpUpoObI

IIpuponooxpanHas 1esiTeJIbHOCTb. Vcmopus oxpanvl npupoost 6 Poccuu.
Tunbl opraHuzanuid, CIOCOOCTBYIOIIUX OXpPaHE MPUPOABL.  3an08eOHUKU,
3aKA3HUKY, HAYUOHANbHbIE NAPKU, NAMAMHUKU npupoosbl. Oco00 oxpaHsieMble
MPUPOJIHBIE TEPPUTOPHUH U UX 3aKOHOJIATENIbHBIN CTATyC. JKOJIOTUUECKUE KPUZHUCHI
U DKOJIOTHYECKUE CUTYalluU. JKonocureckue npooaemol Poccuu.

IIpupoansie pecypebl M uX oxpaHa. [IpupoaHo-TeppuTopuanbHbIC
acmeKkThl  dKoJormdyeckux mnpodnem. CoyuanbHo-35KOHOMUYECKUe  ACHeKmbl
9KON02UYECKUX NPOOIeM.

[Ipupoansie pecypchl U COCOOBI UX OXpaHbl. OXpaHa B00HbBIX pecypcos 8
Poccuu. Oxpana nousennwvix pecypcogé ¢ Poccuu. OXpaHa JIECHBIX PECYpPCOB B
Poccun. Bo3MOXHOCTH ynpaBi€HUS SKOJOTMYECKUMH CUCTEMaMH (HAa MpUMEpe
JIECHBIX OHOTEOLIEHO30B U BOOHbIX OUOYECHO308).

Jemoncmpayuu



SpycHOCTh pacTUTEnbHOTO cooOmecTBa. [lumeBple Tiemu W CETH B
OHOILIEHO3E.

Kpyrosopot BemiecTB W mpeBpallieHHe 3HEprun B skocucteme. Ocobo
OXpaHseMbIC PUPOIHBIE TeppuTOopun Poccun.

Ilpakmuueckoe 3anamue

CpaBHHTEIBHOE ONMUCAHWE €CTECTBEHHBIX MPUPOJIHBIX CHUCTEM U

arpo3KOCUCTEMBI.

IKcKypcus

Ecmecmeennvie u uckyccmeenHvie 3KOCUCHEMbl DALUOHA, OKPY*CAIOUE20
obyuarowe2ocs.

Ilpumepnovie memot peghpepamos (00K1a008), UHOUBUOYAIbHBIX NPOEKM 06

. BO3MOXXHOCTM  ynpaBlieHHs BOJHBIMHM pEecypcaMH B  paMKax
KOHLEMLIUNA YCTOWYMUBOTO PA3BUTHSL.

. BO3MOXXHOCTM  ynpaBieHHs] JIECHBIMH pecypcamMd B  paMKax
KOHLIETILIUNA YCTOWYMUBOTO PA3BUTHSL.

. B0o3MOXHOCTH ynpaBieHUsT MOYBEHHBIMH pECypcaMM B paMKax
KOHLIEIILIUYA YCTOWYNUBOIO Pa3BUTHS.

. Bo3o6HOBsIEMbIE 1 HEBO30OHOBIISIEMBIE PECYPCHI: CIIOCOOBI PELICHMUS
po0IEMBbI HCYEPTTAEMOCTH.

. 3emenbHBIA QOHIT U €ro AUHAMUKA TOJI BIUSHUEM aHTPOIOT€HHBIX
(hakTOpOB.

. Hcropust u pa3BUTHE KOHIENIUU YCTOMYMBOTO PAa3BUTHSL.

. Oxpyxaromasi 4YeloBeKa cpeda W €€ KOMIIOHEHTBI: Pa3JIMYHbIE
B3TJIS/IBI HA OJHY MPOOJIEMYy.

. OCHOBHBIE 3KOJIOTUYECKHE PUOPUTETHI COBPEMEHHOI'O MUPA.

. Oco00 HeOIaronpuATHBIE B IKOJIOTHYECKOM OTHOIICHUU TEPPUTOPHH
Poccuu: Bo3MOXKHBIE CTTOCOOBI PEIIEHUSI POOIIEM.

. Oco00 oxpaHsieMble TPUPOJAHBIE TEPPUTOPUH U UX 3HAUCHHE B OXPaHe
IPUPOBIL.

. [TonynsAnus Kak 3KOJOTMYECKast €ANHNLA.

. [TprunHBI BO3HUKHOBEHHUS SKOJIOTHYECKUX MPOOJIEM B TOPOJIE.

. [TpyunHBl BO3HUKHOBEHHUS SKOJOTMUECKHX TMpPOOJIEM B CEIbCKOMN
MECTHOCTH.

. [TpoOnemMbl BOAHBIX PECYPCOB M CIOCOOBI UX pelieHus (Ha mpumepe
Poccun).

. [Tpo6ieMbl MOYBEHHOM SPO3UU U CTIOCOOHKI €€ perieHus B Poccun.

. [Tpo6sieMbl yCTOMYUBOCTH JIECHBIX dKOcucTeM B Poccum.

. Cucrema KOHTPOJISI IKOJOTHYECKOM Oe30macHOCThiO B Poccum.

. CoBpeMmeHHBIE  TpeOOBaHMS K  DKOJOTMYECKOM  0€30macHOCTH



IIPOYKTOB IIUTAHMS.

. Cpena oOuTaHus U Cpeibl )KU3HU: CXOJICTBO U Pa3IUUKI.

. CTpyKTypa S5KOJIOTHYECKON CUCTEMBI.

. CTpykTypa SJKOHOMHKHU B paMKax KOHLEMIIUU YCTOUYUBOTO Pa3BUTHSL.

. TBeprapie OBITOBBIE OTXOJBI M CIOCOOBI PEHICHHS] MPOOJIEeMBbI HX
YTHIA3ALUH.

. DOHepreTuvecKre pecypcsl U npodiieMa ux UCUeprnacMoCTH.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB PA3JIEJIA XUMUSA

Conepxanue
00y4eHus

XapakTepucTHKa OCHOBHBIX BHU/I0B AeITeJIbHOCTH
CTY/IEHTOB
(Ha ypoBHE y4eOHBIX JeiiCTBHI)

Baxueimune
XAUMHUYECKUE
MOHATHUA

YMeHue [aBaTh OINpPEACICHUE U ONEPUPOBATH CIIEIYIOIIUMH
XUMUYECKUMU MOHSATUSMU: BEIIECTBO, XUMHYECKUH 3IJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAs
Macchl, WOH, aJUIOTPONUS, W30TOIBI, XHWMHYECKas CBS3b,
ANEKTPOOTPULIATENBHOCTD, BAJECHTHOCTh, CTEIEHb OKHUCIICHUS,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA 00BEM Ta3000pa3HbIX
BEIIECTB, BEIIECTBA MOJIEKYJSIDHOIO M HEMOJIEKYJIIPHOTO
CTPOEHHUS,  pacTBOPBL,  DJIEKTPOJIMUT M  HEIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAS JUCCOLIMALINS, OKHUCJIUTEIND "
BOCCTAHOBUTENb, OKHCJIEHUE M BOCCTAHOBIICHUE, TEIUIOBON
3¢ (deKT peakuuu, CKOPOCTh XMUMHUYECKOH pEakIUH, KaTallus,
XUMUYECKOE paBHOBECHE. VYriepoaHbii CKEJIET,
(yHKUIHOHATIBHAS TPyNa, H30MEPHsI, TOMOJIOTHSI

OCHOBHBIE
3aKOHBI
XUMHHA

dopMyTHpOBaHWE 3aKOHOB COXPAaHCHHS MAacChl BEIIECTB U
ITOCTOSTHCTBA COCTaBa BEIIECCTB.

YcraHoBka MPUYHHHO-CJICACTBEHHOM CBSI3U MEXKTY
ColepKaHUEM JTHUX 3aKOHOB M HANUCAaHUEM XUMHYECKUX
dbopmMyI U ypaBHEHHIA.

VYcTraHOBKAa  DBOJIIOIIMOHHOM  CYITHOCTH  MEHICICEBCKOM U
COBPEMCHHOM  (POPMYJIHMPOBOK  IMEPUOAUYCCKOTO  3aKOHA
JI.1.Menneneena.

OO0bsicHeHNE (HPU3UIECKOTO CMBICIIA CHMBOJIUKH MIEPHOINYECKOM
TabauIbl XxuMudeckux sjaeMentoB J[.M.MennaeneeBa (HomMepoB
dNeMEeHTa, TIepPHoJa, TPYIIbI) W YCTaHOBKA MPUYMHHO-
CIEICTBCHHOW  CBS3M  MEXIYy  CTPOCHHEM  atomMa |
3aKOHOMEPHOCTSIMA ~ HM3MEHEHHS  CBOMCTB  DJJIEMEHTOB U
00pa30BaHHBIX MMM BEIIECTB B TIEPHOAX U TPYIITIAX.
XapakTepuCTUKA PJIEMEHTOB MaJIBIX M OOJBIINX TIEPHOIOB TI0 UX
nonoxkenuto B [lepnonnueckoit cucreme /.M. MenneneeBa

OCHOBHBIE
TEOPUHU XUMHUHU

YcTraHOBKa 3aBHCHUMOCTH CBOMCTB XHMMMYECKHX BEIIECTB OT
CTPOCHHUSI aTOMOB OOpa3yIIIMX HX XHUMHUYECKHX JJICMEHTOB.
XapakTepuCTUKa BAXHEUIIMX THUIIOB XUMHUUYECKHX CBA3CU U
OTHOCHUTEJIBbHOCTH ATON THUIOJOTHU.

OOBsicCHEHHE 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHUS KPUCTAINIMYECKUX PEIICTOK.

DopMyIMPOBKa OCHOBHBIX MOJIOKEHU TEOPUU
AJIEKTPOJIMTUYECKON NUCCOLUAIMA U XaAPAKTEPUCTHKA B CBETE
OTOW TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHUM.




@OopMyIUpPOBKAa OCHOBHBIX MOJIOKEHUNW TEOPUH XHUMHUUYECKOIO
CTPOEHHUS OPTAHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE
OTOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEeIMHEHUN

Baxnenimune
BEIIECTBA
Y MaTepHUaJIbl

XapakTepuUCTUKa COCTaBa, CTPOCHHS, CBOWCTB, IOJYYEHUS U
npuMeHeHus: BaxkHedmux wetaioB (IA w II A rpynm,
ATIOMHUHMSI, Kelle3a, a B EeCTECTBEHHO-HAy4yHOM Tmpodune u
HEKOTOPBIX d-3JIEMEHTOB)H UX COCAMHEHU.

XapaKTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, IMOJYYEHUS U
npuMe-

Henus BaxkHeumnx HemetamwioB (VI A, VIIA, VIA rpynn, a
TaKXe

azota u @Qocdopa, yriepona W KpeMHUS, BOAOPOJA) M HUX
COEIMHEHUM.

XapakTepuCTUKa COCTaBa, CTPOECHMS, CBOMCTB, IOJIYYCHUS U
OPUMEHEHUsl BaKHEHIIHMX KJIAcCOB YIJIEBOJOPOAOB (AJKaHOB,
[IUKJIOAJIKaHOB, aJIKEHOB, aJKWHOB, apeHOB) W HUX Hauboisee
3HAYMMBIX

B HapOJIHOXO35IMICTBEHHOM IUJIaHE MPECTaBUTEIIEH.
AHaJIOTMYHAsl XapaKTEPUCTHKA Ba)XHEUIIUX MPEICTABUTEIECH
JIpPYrUX KIJIaCCOB OpPraHUYECKUX COEAMHEHUH: METaHoJa U
ATaHOJIA,CIOXKHBIX  3(DHUPOB, KUPOB, MBUI,  aJbAECTUIOB
(bopmanbaeruioB W aleTalbAETHIa), KETOHOB (aleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIOTBI, JJII €CTECTBEHHO-
Hay4yHOTO Mpoduis NpeacTaBUTIENH APYTrUX KJIACCOB KHUCIOT),
MOHOcaxapuaoB  (IJIFOKO3bI),  JMCAaxXapuaoB  (caxaposbl),
nonucaxapunoB  (Kpaxmaga M UEJUIIOJO3bl),  aHWIHMHA,
AMUHOKHCIIOT, OEJIKOB, UICKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHUYECKUU
SI3BIK
U CUMBOJIUKA

Hcnonb3oBanue B yueOHOM U po(hecCHOHATBHOU IEATETbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Has3anme u3y4eHHBIX BEHIECTB 110 TPUBUAJIBHOW WU
MEKIYHAPOJAHOW HOMEHKIATYpE M OTPAKEHUE COCTaBa ITUX
COCIMHEHHI C MOMOUIBI0 XMMHUYECKHX (opmyi. OtpaxeHue
XUMHUYECKUX MPOIECCOB C MOMOLIBIO YPAaBHEHUN XUMHUYECKUX
peaKumit

XUMHUYECKUE
peakimu

OObsicHeHuE CYIIIHOCTH XUMHUYECKUX IIPOIIECCOB.
Kiaccudukanus

XUMUYECKUX PEAKIMA 10 Pa3TuYHbIM TpPHU3HAKAM: YUCITY U
COCTaBy

MPOJIYKTOB M PEAreHTOB, TETUIOBOMY 3(h(eKTy, HampaBICHHUIO,
dbaze,

HAIMYHIO KaTajdu3aTopa, HW3MCHCHHWIO CTEIEHEH OKHCIICHUS
AJIEMEHTOB, 00Pa3yIOIIUX BEIIECTRA.

YcTaHOBKa NPHU3HAKOB OOIET0 W Pa3IUYHOTO B THITOJIOTHH




peakiun

IU1sl HEOPTaHMYECKON M OPTaHUYECKON XUMUMU.

Knaccudukanus BemectB M MPOLECCOB C TOYKH 3pPEHUS
OKHCIICHHUSI-BOCCTaHOBIIEHUS. COCTaBIICHHE YPABHEHUIN PEAKIIUI
C TIOMOIIBI0 METO/Ia JIEKTPOHHOTO OajaHca.

OObsicHEHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peakiuu u
MTOJIOKEHUSI XHMUYECKOTO PAaBHOBECHS OT PA3JIUYHBIX (PaKTOPOB

XUMHYECKUI BpinonHeHne  XMMHUYECKOTO  3KCIIEPUMEHTA B MOJHOM
AKCIIEPUMEHT COOTBETCTBHUH C MPABWJIAMU OE30TTaCHOCTH.
HaGmonenne,  ¢ukcanuss W ONHCAaHUWE  PE3yJIbTaTOB
MIPOBEJICHHOTO SKCTICPUMEHTA
XuMuueckast [IpoBeneHre  CcaMOCTOATENBLHOTO  TMOMCKA  XUMHUYECKOH
uHopMarms uHopMaru
C  HCHOJB30BAaHMEM  PA3JIMYHBIX  MCTOYHUKOB  (HAy4HO-
MOMYJISIPHBIX M3JJaHUN, KOMIIBIOTEPHBIX 0a3 JIaHHBIX, PECYpPCOB
Nurtepnera). Mcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTHM JIJIs
00paboTKH
U TIepeIadd XUMUYECKOW HMH(POpMAIMK U €€ TPEACTABICHUSI B
pa3IMyHbIX (opmax
Pacuetsr 1Mo | YCTaHOBKa  3aBUCHMOCTH MEXIy  KadyeCTBEHHOH U
XUMUYICCKAM KOJTMYECTBECHHOM
dbopmynam CTOPOHAMH XMMHUYECKUX 00BEKTOB U MPOLIECCOB.

U YPaBHEHUSIM

Pemenne pacyeTHBIX 3a7ad MO XUMHYECKUM (QopMyliaMm U
ypaBHEHUSIM

[IpopunbHoe  u
npodeccruoHaIbHO
3HAUYUMOE
coJiepKaHue

OObsicHEHNE XUMHUYECKHUX SIBJIICHUN, IPOUCXOIAIINX B MPUPOJIE,
OBITY M Ha POU3BOJICTBE.

OnpeneneHue  BO3MOXHOCTEH  MPOTEKAHUS
MpEBpAIlCeHUN B pa3IUYHBIX YCIOBUSIX.
CoOmroieHrie paBUJl SKOJIOTMYECKA TPaMOTHOTO TMOBEJACHUS B
OKpYXaruien cpeae.

OneHka BIMSHUS XUMHYECKOTO 3arps3HEHUS] OKpYKarolleu
Cpe/bl Ha OPraHU3M YeJIOBEKa U JAPYTUe KUBbIC OPTaHU3MBI.
Cobnronenue npaBuil 6€300aCHOTO OOpAILlEHHUs C TOPIOYUMHU U
TOKCUYHBIMH BeIIECTBaMU, J1a00OPATOPHBIM 000PYI0BAHUEM.
[ToaroToBka pacTBOPOB 3aJaHHON KOHIIEHTpAllMM B OBITY U Ha
IIPOU3BOJICTBE.

Kputnueckas OLICHKA JIOCTOBEPHOCTH XUMHUYECKOU
nH(}OpMaIuu, NOCTyNaromel u3 pa3HbIX HCTOYHUKOB

XUMHNYCCKHUX

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUYUEBHOHN

JAEATEJBHOCTH
CTYAEHTOB PA3JAEJA BUOJIOT'UA

Conepxanue
00yueHusI

XapakTepucTUKa OCHOBHBIX BUOB JCSITEILHOCTH
CTYICHTOB (Ha YpPOBHE YUEOHBIX ICUCTBUIA)




BBenenue O3HakomiieHHE C OHOJOTMYECKMMH CHUCTEMaMU Pa3HOIo
YPOBHS: KJIETKOM, OPraHU3MOM, IOMYJISIUENA, 3KOCUCTEMOU,
ouocdepoit. OnpeneneHue poiau Ouonoruu B (HOpMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHON KApTHUHBI
MHUpa U MPAKTUYECKOHN AEATEIbHOCTHU JIFOJICH.

OOyueHue COOMIOACHUIO TPaBWI TOBEACHUS B TNPUPOJE,
OCpe’)KHOMY OTHOIICHUI0O K OWOJOTHYECKUM  OO0BEKTaM
(pacTeHUsIM U )KUBOTHBIM U MX COOOIIIECTBAM) U UX OXpaHe

YYEHUE O KJIETKE

Xumunyeckas YMeHue MNpOBOAUTH CPABHEHHE XMMHUYECKOW OpraHu3aluu

OpraHu3aLus KUBBIX U HEKUBBIX 00BEKTOB.

KJIETKH [lonyyenue mnOpeacTaBieHUs O POJIA  OPTraHUYECKUX H
HEOPraHWYECKHUX BEUIECTB B KIIETKE

Crpoenne u | U3yueHne CTpoeHUsT KIETOK DJYKapuoT, CTPOCHHS U

(GYHKIIUN KIIETKH

MHOT000pa3usi KJIETOK PACTeHUU M KUBOTHBIX C MOMOIIBIO
MHUKPOITPENAPATOB.

HaGnronenue  KI€TOK  pacTeHMW M JKUBOTHBIX  TOJ
MHKPOCKOIIOM Ha 'OTOBBIX MUKpPOIIpEIaparax, uX OIUCaHUE.
[IpuroroBneHue # ONMCAHUE MHUKPOIPEINAPATOB  KIIETOK
pacTEHUN.

CpaBHEHUE CTpPOEHHUSI KJIETOK PACTEHUM M JKUBOTHBIX IIO
TOTOBBIM MUKpOIIpenapaTam

OOMEH BeleCTB U
MIpEBpaIICHAE
DHEPTHH B KIICTKE

YMeHHe CTpPOUTHh CXEMBl DHEPreTHYECKOTO OOMEHa W
OmocuHTE3a OCJIKa.

[Tonydyenue mpenacTaBiaeHUS O MPOCTPAHCTBEHHOW CTPYKTYpE
oenka, monekyn JJHK u PHK

JKu3HeHHBIM IUKII
KJIETKH

O3HaKOMJIEHHE C KJIETOYHOW TE€OPUEN CTPOEHUS OPTaHU3MOB.
YMeHHne CaMOCTOSITEIbHO MCKaTh JIOKAa3aTelbCTBA TOTO, YTO
KJIIETKA — DJIEMEHTAapHas >KuBas CUCTEMa MW OCHOBHAs
CTPYKTYpHO-(DYHKITMOHAJIbHAST ~ €JWHUIIA  BCEX  IKUBBIX
OPTraHU3MOB

OPT'AHU3M. PABMHOXEHUE W HWHAWBUAYAJIBHOE PA3BUTUE

OPI'AHMU3MOB

Pa3mHOXeHue OBnazeHue 3HAHUAMU O PA3MHOKEHUM KaK O BAXKHEUILIEM

OpTaHU3MOB CBOWCTBE KMBBIX OPTaHU3MOB.
YMeHue caMOCTOSTEIbHO HAaXOJUTh OTJIHYHS MHTO3a OT
M€103a, ONPEAEIsis SBOJIOIMOHHYIO POJIb STUX BUJIOB JICJIICHUS
KJIETKH

NuauBunyansHOE O3HakOMJICHHE C OCHOBHBIMH CTaJMsIMH OHTOI€HE3a Ha

pa3BUTHE MIPUMEPE PA3BUTHS IO3BOHOYHBIX )KUBOTHBIX.

opraHusma YMeHne XapakTepu3oBaThb CTagud  ITOCTIMOPHOHAIBLHOTO

pa3BUTHS Ha MpuMepe dyenoBeka. O3HAKOMIIEHHE ¢ TPUYMHAMU
HapylIEHUH B pa3BUTUH OPTaHU3MOB.
Pa3BuTre ymeHus: mpaBWIbHO (DOPMHUPOBATH JOKA3aTEJIbHYIO




63.3y OBOJIIONUOHHOT'O PA3BUTHUA )KUBOTHOT'O MHUpaA

NunuBuayanpHOE
pa3BUTHE
YyeJI0BeKa

BoisBieHne W omnucaHue NPU3HAKOB CXOJCTBA 3apO/IbIIIeh
YeloBeKa M JIPYTHX MO3BOHOYHBIX KaK JIOKAa3aTelIbCTBA HX
ABOJIIOIIMOHHOTO POJCTBA.

[Tonyyenue mpencTaBieHUST O TOCIEACTBUSX  BIUSHUA
aJIKOTOJisI, HUKOTHUHA, HAPKOTUYECKUX BEILECTB, 3arps3HCHUS
CpeJibl Ha pa3BUTUE U PENPOJAYKTHBHOE 3JJ0POBBE YEJIOBEKA

OCHOBBI 'EHETUKH U CEJIEKIIMA

3aKOHOMEPHOCTH
M3MEHYHUBOCTH

O3HaKkOMJICHHE C HACJEACTBEHHOW W HEHACJEICTBEHHOU
U3MEHUYHUBOCTHIO U €€ OMOJIOTMYECKOM POJIbIO B IBOJIIOIIUU
KUBOTO MUpA.

[TonydyeHune mpeAcTaBICHUS O CBSI3U F'€HETHUKA U MEIULIHHBIL.
O3HaKOMIIEHHE C HACJEACTBEHHBIMHU OOJIE3HSMU YEJIOBEKa, X
OPUYUHAMH U IPOPUITAKTUKOM.

N3ydyeHne BIMAHUSA aJKOrOJIM3Ma, HAPKOMAHWHM, KypEeHHs Ha
HACJIEICTBEHHOCTb Ha BUJIeOMaTEPHUAaJIE.

AHaiM3  (PEHOTUINIUYECKOW  HM3MEHUYMBOCTH.  BbisBieHUE
MYTAaréHOB B OKpYXXalollled Cpele W KOCBEHHAas OIEHKa
BO3MOYKHOTO UX BIIMSIHUS HA OPTaHU3M

OCHOBBI
pacTeHui,
’KMBOTHBIX u
MHKPOOPTaHU3MOB

CCIICKIIUHN

[TomyyeHne mpeacTaBiICHUs] O TEHETUKE KaK O TEOPETUUECKON
OCHOBE CEJICKIIUH.

Pa3zBuTHe MeTanpeaMEeTHbIX YMEHUM B MPOILECCE HAXOXKIACHUS
Ha KapTe IIEHTPOB MHOTO00pa3us U  MPOUCXOXKJICHHS
KYJIbTYPHBIX PACTCHUN U JOMAIIHUX XKUBOTHBIX, OTKPHITHIX H.
H. BaBuiaoBbIM.

N3ydenune MmeToqoB THOpUIM3aIid U HCKYCCTBEHHOTO 0TOOpAa.
YMenue pazOuparbcsi B OITUUECKHUX acCIleKTaX HEKOTOPBIX
JOCTUKEHUNU B OMOTEXHOJIOTUU: KJIOHUPOBAHUU >KUBOTHBIX U
npoOJieMax KJIOHUPOBAHUS YEJIOBEKA.

O3HaKOMJICHHE C OCHOBHBIMU JOCTHUXEHHUSIMH COBPEMEHHOMN
CENICKIIUN KYJIbTYPHBIX PACTCHUW, JIOMAIIIHUX MXHUBOTHBIX H
MHUKPOOPTAHU3MOB

IMPOUCXOXAEHUE 1N PASBUTHUE XXM3HU HA 3EMJIE. 9BOJIIOIIMOHHOE

YUYEHUE

[IpoucxoxneHne W | AHAJIM3 M OLEHKA PAa3IWYHbIX THUIIOTE3 MPOUCXOXKICHHS
Ha4yaJIbHbIC KU3HU.

JTaIlbl passutus | [lomyuenue npencraBineHus 00 — YCIOKHEHUM  SKHMBBIX

KU3HU HA 3eMiie

OpraHu3MoOB Ha 3emJie B TPOLIECCE DBOJIOIUU. YMEHUE
OKCIEPUMEHTAJIbHBIM ~ TYTEM  BBISBISATH aJlanTHBHBIC
OCOOCHHOCTH OPTraHU3MOB, WX OTHOCHUTEIIbHBIM XapakTep.
O3HaKOMJICHHE C HEKOTOPBIMH MPEJACTABUTEISIMU PEIKUX U
MCYE3alolUX BUIOB PACTEHUM U )KUBOTHBIX.

[IpoBenenne  ommcanuss  ocobe  OJHOro  BUJIa MO
MOPGOJOTHYECKOMY KPUTEPUIO npu BBITIOJTHEHU U
1abopaTtopHOil paboThl. BEIsIBIEHNE YepPT MPUCTIOCOOTIEHHOCTH




OpraHU3MOB K pa3HbIM cpelaM oOuTaHus (BOJHOM, HAa3eMHO-
BO3YITHOMN, TOYBEHHOM )

Uctopus pazButus
SBOIIOIIMOHHBIX
1501 ()71

N3yuenue Hacneaus 4el0BEYECTBA HA MPUMEPE 3HAKOMCTBA C
UCTOpUEN Pa3BUTHS SBOJIIOIIMOHHBIX UJIEH

K. Jlunnes, XK. b. Jlamapka Y. JlapBuna. OueHuBaHue poiau
ABOJIIOIMOHHOTO Y4YeHUST B (OPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Pa3BuTre cmocoOHOCTH SICHO W TOYHO HM3J1araTh CBOW MBICIIH,
JIOTUYECKHA 0OOCHOBBIBATH CBOIO TOYKY 3PEHUS, BOCIIPUHUMATD
U aHAM3WPOBATh MHEHHUS COOECEIHHWKOB, TPHW3HABAsl TPABO
JPYroro 4ejJoBeKa Ha HHOE MHEHHE

MI/IKpOBBOJIIOHHSI u
MaKpO3BOJIFOIITUA

O3HakOMJICHHE C KOHIICTIIIMEH BHUAA, €€ KPUTEPUIMH, TTOAO0D
IPUMEPOB TOTO, UTO MOMYJAHUS — CTPYKTypHas €IUHUIIA
BHJIa U DBOJIOLUH.

O3HakOMJICHHE C JABWXKYIIMMUCS CUJIAMU JBOJIIOIHMH, €€
JI0Ka3aTeIbCTBAMH.

YcBoeHne  TOro, 4YTO  OCHOBHBIMH  HaIpaBJICHUSMHU
ABOJIIOLIMOHHOTO  MpOrpecca  SBISIOTCA  OMOJIOTUYECKHA
mporpecc

1 OMOJIOTHYEeCKHUi perpecc.

YMeHue oTcTauBaTh MHEHHE, O COXPAHEHUH OMOJIOTHMYECKOIrO
MHOIrooOpa3usi Kak OCHOBE YCTOMYMBOCTH Ouocdepsl Hu
MIPOTPECCUBHOTO €€ pa3BUTUS. YMEHHE BBISBISATH NMPUUYUHBI
BBIMUPaHUs BUJOB

I[TPOUCXOXAEHHME YEJIOBEKA

AHTpOTOTeHE3

AHanu3 M OLEHKAa PAa3JMYHBIX THUIIOTE3 O IPOUCXOXKICHUU
YeJI0BEKa.

Pa3Bute yMeHHMs CTpPOMUTH JOKa3areiabHyr0 0azy 1o
CPaBHUTENBHOW XapakTEPUCTHKE YEJIOBEKa M NPHUMATOB,
JOKa3bIBast UX POJCTBO.

BrlIsiBIIeHHE 3TanoOB 3BOJIIOIUH YEJIOBEKA

UYenoseyeckue pacsl

YMeHue [0Ka3bplBaTh PABEHCTBO YEJIOBEUECKHX pac Ha
OCHOBAaHHUU MX POJICTBA U €IUHCTBA MPOUCXOKICHUS.

Pa3BuTHe TOJNIEpAaHTHOCTH, KPHUTHKA pacu3Ma BO BCEX €ro
POSIBICHUSIX

OCHOBBI 9KOJIOI'MA1

DKoyorusa — Hayka
0
B3aMMOOTHOIIICHHSIX
OpTraHU3MOB MEXTY
coboit

151 OKpYKarolen
cpenou

N3yuenne oxonorumueckux (HakTOpoB M WX BIHUSHHUS Ha
OPraHU3MBl.

3HAKOMCTBO C 3KOJOTMYECKMMHU CHUCTEMaMH, WX BHUIOBOU M
MPOCTPAHCTBEHHOW  CTPYKTypaMu. YMEHHE  OOBSICHSATH
MIPUYUHBI YCTOMYMBOCTHA U CMEHBI SKOCHUCTEM.

O3HakOMJICHHE C MEXKBHUJOBbIMU B3aUMOOTHOIICHUSMHU B
AKOCHCTEME: KOHKYpEHIIMEH, CHUMOMO30M, XHUITHUYECTBOM,
IIapa3sUTU3IMOM.




YMeHue CTpouTh SpYyCHOCTb PACTUTEIBHOIO COOOILECTBA,
IUILEBbIE LIETIH U CETH B OMOLIEHO3€, a TAK)KE IKOJOTUUYECKHE
OUPAMU/IBL.

3HaHUE  OTIMYMUTEIBHBIX  INPHU3HAKOB  HCKYCCTBEHHBIX
COOOILIECTB — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.
OnucaHre aHTPOIIOICHHBIX MW3MEHEHMM B €CTECTBEHHBIX
MPUPOHBIX JaHIIIaPTax CBOCH MECTHOCTH.

CpaBHHUTENIBHOE  ONMCAaHUE  OJHOM W3  E€CTECTBEHHBIX
MPUPOIHBIX CHUCTEM (Hampumep, Jeca) W KaKoW-HUOYIb
arpo3KOCHUCTEMBI (HapuMep, NIIIEHUYHOTO TOJIS).
CocraieHue cXeM Neperayd BELECTB W SHEPTUU IO LEnsIM
MATaHUs B IPUPOJIHON SKOCUCTEME U arpolieHO3e

buocdepa
riio0ajibHas
HKOCUCTEMA

Oznakomiienne ¢ ydyenueM B. WM. Bepuanckoro o 6uocdepe
KaK O I100aIbHON SKOCHUCTEME.

Hanmnuue mpencraBieHust 0 cxeme 3KOCUCTEMBI Ha IMPUMEPE
O6uocdepbl, KPyroBOpOTE BEIIECTB U MPEBPAIICHUN YHEPTUU B
ouocdepe.

YMeHue 10Ka3bIBaTh POJib KUBBIX OpraHU3MOB B Onocdepe Ha
KOHKPETHBIX PUMEpax

buocdepa u
YeIIOBEK

HaxosxieHue cBA3u U3MEHEHHUs B Ouocdepe ¢ nocieCTBUIMH
NEeSATEIbHOCTH YEJIOBEKa B OKPY KAIOIIEH cpeie.

YMeHne  onpenensaTh  BO3JACUCTBHE  MPOU3BOACTBEHHOM
NEeSATEIbHOCTH Ha OKPY’KAIOIIYIO CpeAY B 00J1aCTH CBOEH
Oynymieit mpodeccun.
O3HakoMJIeHHE c
npobjieMamMu

Y YMEHUE ONPEAENSATh MyTH UX PEIICHHUS.

Onucanue W TPAKTHYECKOE CO3JIaHHE  HMCKYCCTBEHHOM
OKOCHUCTEeMBbI  (IIPECHOBOJHOTO  akBapuyMma).  Pemienwue
AKOJIOTMYECKUX 3a]1a4.

JleMoHCTpUpOBaHHE YMEHUSA IIOCTAaHOBKU nesnen
JEeATEeIbHOCTH, TJIAHUPOBAHUSI COOCTBEHHOM JIEATEIBHOCTH JIJIst
JIOCTUKEHUS MMOCTABJICHHBIX IeJIeH, MpeABUIACHUS BO3MOXXHBIX
pEe3yJIbTATOB 3TUX JCHUCTBUM, OPTaHU3ALN

CaMOKOHTPOJISl U OIICHKH MOJyY€HHBIX PE3YyJIbTaTOB.

OOyueHue COOMIOAEHUIO TMPaBWI TOBEACHHUS B MPUPOJE,
OCpe)XHOMY  OTHOIICHHI0O K  OHOJIOTHYCCKHM  OO0BEKTam
(pacTeHusM, )KUBOTHBIM M UX COOOIIECTBAM) M IX OXpaHe

I100aJIbHBIMA 9KOJIOTHYCCKHMMH

BMMOHUKA

buonuka kak oxHO
U3 HaIlpaBJICHUN
ouonoruu u
KHUOEPHETUKU

O3HakoMJieHHE c puMepaMu WCTIOJIb30BaHUS B
X03SIMCTBEHHON NEATCIbHOCTH moaen
MOPGOGYHKIITMOHATBHBIX YEepT OpraHu3allMi pacTeHU U
YKUBOTHBIX MPU CO3JITAHUHM COBEPIIECHHBIX TEXHUUECKUX CUCTEM
U YCTPOUCTB MO aHAJIOTUU C KUBBIMU CUCTEMaMH.

3HAKOMCTBO C TPyOUaThIMU CTPYKTYpaMu B )KMBOW IPUPOJIE U




TEXHUKE, a’pPOJUHAMUYECKUMH U TUIPOJUHAMUYECKUMHU
YCTPONCTBAMHU B KUBOW MPUPOJIE U TEXHUKE.
YMeHue  CTpOUTh  MOJENU  CKJIaa4aToi
UCII0JIb3yEeMbI€ B CTPOUTENILCTBE

CTPYKTYDBHI,

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM
NEATEJBHOCTU CTYAEHTOB PA3JAEJIA OKOJIOI'UA

Copepxanne | XapakTeprCTUKa OCHOBHBIX BHJIOB YUEOHOH €ATEIHLHOCTH CTYJCHTOB
00y4eHHs (Ha ypoBHE YYEOHBIX AECHCTBUN)
Beenenue 3HAKOMCTBO C 0OBEKTOM M3y4€HHUs FKosoruu. OnpeaeneHue poiu

HKOJIOTUH B (HOPMHUPOBAHUU COBPEMEHHOM KapTHHBI MUpa

U B IPAKTUYECKOMN ACSATEIBHOCTHU JIOJIEH.

JleMoHCTpalys 3HaYSHUS IKOJIOTHH MPU OCBOCHUH Mpodeccuii
U CHEIUaIbHOCTEH cpeHero npodeccuoHaaIbHOro 00pa30BaHMs

1. OKOJIOI' M KAK HAYUHAS JUCHUIUIMHA

Ob6mas YMeHue BBISIBIIATH 00IIME 3aKOHOMEPHOCTH IEUCTBUS (DaKTOPOB

JKOJIOT U cpensl Ha opranu3M. [lomydenue npeacTaBaeHnid O NONYJIALUH,
KOcUCTEME, Orochepe

CoumanpHast | 3HAKOMCTBO € NMPEAMETOM HM3YyYEHHsI COLMAIBHON IKOJIOTHH. Y MEHHE

DKOJIOTUS BBIJICIISITh OCHOBHBIE YEPTHI CPEABI, OKPYKAIOILIEH YEIOBEKa

[TpuxnanHas | YMeHUE BbISABISATh pErHOHAIBHBIE 3KOJOTHYECKHE TPOOIEMbI

DKOJIOTUS Y YKa3bIBaTh IPUYMHBI UX BOZHUKHOBEHMS, & TAK)KE BO3MOKHBIE

NYTH CHWKEHHUS OCIIEICTBUI Ha OKPYKAIOUIYIO Cpey

2. CPEJA OBUTAHUMS YEJIOBEKA U SKOJIOI MYECKA BE3OITACHOCTD

Cpena
oOuTaHus
YyeJI0BEKA

OBnasieHne 3HaHUSIMU 00 OCOOEHHOCTSAX Cpebl OOUTAHUS YeTTOBEKa

U €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHue (hOpMUPOBATH COOCTBEHHYIO
MO3UIIMIO ITI0 OTHOIICHHMIO K CBEJCHHUSAM, KAacalolUMCs ITOHSITHS
«KoM(DOPT cpeapl 0OMTAHUS YETOBEKa, MOJYyYaeMbIM U3 Pa3HBIX
HMCTOYHUKOB, BKIIIOYAS PEKIaMy

3HaHHWE OCHOBHBIX IKOJIOTHYECKUX TPeOOBaHMI K KOMIIOHECHTAM
OKpY’KaroIIel 4eI0oBeKa CPeIbl

I'oponckas
cpena

3HaKOMCTBO € XapaKTEPUCTUKaMHU TOPOJCKOM  KBapTUPbI
OCHOBHOT'O 9KOTOIIa COBPEMEHHOT'O Y€JI0BEKa.

YMeHue onpenensaTh 9K0JI0rM4YeCKHe TapaMeTpbl COBPEMEHHOTO
YeJIOBEYECKOTO KWINLIA.

3HaHMUe 3KOJIOTHYECKUX TPeOOBAHMI K YPOBHIO LITyMa, BUOpaluu,
OpraHu3alliyd CTPOUTENHCTBA KUJIBIX U HEXXHIIBIX TIOMEUIEHUH,
aBTOMOOUJIBHBIX JOPOT B YCIOBHSIX rOpoja

KakK

Cenbckas
cpena

3HaHWE OCHOBHBIX DKOJOTHYECKUX XAPAKTEPUCTHUK CPEIbl OOMTaAHUS
YEJIOBEKA B YCJIOBUAX CEIBLCKON MECTHOCTHU

3. KOHIEIIMS YCTOMYMBOI'O PA3BUTUS

Bo3HukHOBE
HUE

3HaHNE OCHOBHBIX ITOJIOKEHUH KOHIICIIITHUHN YCTOI\/’I‘II/IBOFO Pa3sBUTHA
W IIPUYIKH €€ BOSHUKHOBCHUA.




KOHIeNIMKU | YMeHue (opMUPOBAaTh COOCTBEHHYIO MO3MIMIO IO OTHOIIEHHUIO K
YCTOWYMBOT | CBEICHUAM, KaCAIOIIMMCS MOHATHS «yCTOMYNBOE PA3BUTHE»

0 pa3BUTHA

YcToltunBoc | 3HaHUE OCHOBHBIX CIIOCOOOB PEUICHHS 3KOJIOTHUYECKUX PoOiieM

Tb Y | B paMKax KOHLENIHUH «Y CTOMYUBOCTb U PA3BUTHUEY.

pas3BuTHe YMeHue paznudaTb SJKOHOMAYECKYIO, COLIUATIBHYIO, KYJIbTYPHYIO

M DKOJIOTUYECKYIH) YCTOMYMBOCTh. YMEHUE BBIUUCIATH HWHICKC
YEeJI0BEYECKOI0 PA3BUTHS IO OTHOLIEHUIO K OKPYXKAIOIIEH cpelie

4. OXPAHA ITPMPO/IbI

[Ipuponooxp | 3HaHHE UCTOPUM OXPaHbl TPUPOBI B POCCHU M OCHOBHBIX THUIIOB

aHHas OpraHu3alnii, CIOCOOCTBYIOIIUX OXPaHE MPUPOIBI.

NESATEIBHOCT | YMEHUE  ONpEJeNIsiTh  COCTOSHUE  DKOJIOTMYECKOW  CHUTYyaluu

b OKPY’KaIOIIE MECTHOCTH U MpeIiaraTb BO3MOXHBIE MTyTH CHIKECHUS
AHTPOMOTE€HHOr'0 BO3JECHCTBUS HA IPUPOLLY

[Ipuponnsie | YMeHHE MOJIB30BAaTHCS OCHOBHBIMM METOJIaMH HAYYHOI'O IMO3HAHUS:

pecypcsl U
UX OXpaHa

OMMCaHUEM, U3MEPECHUEM, HAOIIOJCHUEM — JJI1 OLEHKH COCTOSHUS
OKpYXAaIOILIEH Cpesibl U €€ MOTPEOHOCTH B OXpaHe




YYEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECITEYEHUE ITPOI'PAMMBI YUEBHOM JUCLIUITJIMHBI
«ECTECTBO3HAHUE»

Peanuzanust y4eOHOM IUCHMIUIMHBI TpeOyeT Haluuusg yd4eOHOro kaOuHeTa
«XuMH» U 1a00paTOPUN;
O6opynoBanne yueOHOTO KaOUHETA:
- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YUaIOUTNXCS;
- paboyee MecTO MpenoaaBaTeis;
- BRITSDKHOM 1IKad;
- HAO0Op XMMHUYECKON MOCYJbl W TMPUHAUICKHOCTEH JUIsi 1a00paTOpHBIX U
MPaKTUYECKUX padoT;
- Ha0OPBI PEAKTUBOB OPTaHUYECKUX U HEOPTAHNYECCKUX BEIIECTB;
- KOMIUIEKT Y4eOHO-HaTJISIHBIX TOCOOUM « XUMUS»;
TexHuyeckue cpeacTBa 00y4eHus::
- MyJIbTUMENA TIPOEKTOP
- DKpaH
PEKOMEHAYEMAS JIMTEPATYPA
JIns cTyieHToB

[Mabpuensu O.C. Xumust: yae0. mis ctya. mpod. yued. | M., 2019
3aBeCHUN
FO.M.Epoxuu Xumust: yueO. st cTya. npod. yued. | M., ugarenbckui
3aBEJICHUN IOM «AKageMus»
2020
Epoxun I0.M., Xumust st mpodeccuii u 2020
KoBanesa U. b. CIIEUAIBHOCTEN TEXHUYECKOI'O U OUII «Akanemusi»
€CTECTBEHHO -HAYYHOTO Npoduiei
Epoxun 10.M. Xumusi: 3aa4u U yIpaKHEHUS 2019
Xumus: 3agaum u OUL] «AxkagemMus»
YIpaKHCHHSI
D0P l'abpuensu Xumust: yueb. st ctyn. npod. yued. | M., 2020
O.C. 3aBeCHUN
OO6mrast Ouosorusi: y4eOHHMK [UJISi CTyA. YUYpPSXKICHHM cpen. mpod.
oOpa3oBaHUs Koncrantnnos B.M., Ps3zanoB A.I'., ®aneesa E.O.

N3narenbckuii ieHTp «Akamemusi»-2014.

benses /1. K., Ipvmur .M., Ky3unenosa JI.H. u ap. buonorus (6a3oBbrit
ypoBenb). 10 kiacc. — M., 2014.

Nonnera A.1O. buonorus. Bech mKonIbHBIN Kype B cXeMax U TabauIax. —
M., 2014.

Jlykatkun A. C., Pyunn A. b., CunaeBa T. b. u np. buonorust ¢ ocHoBamu
AKOJIOTUU: YUeOHUK IS CTY/. YUPEKICHUI BbICII. 0Opa3oBanus. — M., 2014,



MawmonroB C. I'., 3axapoB B. b., Ko3nosa T. A. buonorus: yueOHUK st
CTY]I. YIPEKJICHUH BhICII. 0Opa3oBaHus (Oakanaspuat). — M., 2014.

Huxutunckas T. B. buonorus: kapMaHHsblil cripaBouHuk. — M., 2015.

CusornazoB B. U., AradonoBa U. b., 3axaposa E. T. buonorus. OOGmias
ounonorus: 6a30BeIi ypoBeHb, 10—11 xmacc. — M., 2014.

Cyxopykosa JI. H., Kyumenko B. C., Banosa T. B. buonorust (6a30Bbiii
ypoBeHb). 10—11 kmacc. — M., 2014.

TutoB E.B., CkBopuoB II.M., CksopuoBa .B.Oxonorus 2017 OMUI]
«AkazeMus»

Koncmanmunoe  B.M., UYemuosze [O.b. DKOJOTMYECKHE  OCHOBBI
npupojionons3oBanus. — M., 2014.

Muprxun Bb.M., Haymosa JII., Cymamoxun C.B. Dxonorus (06a30Bblii
ypoBenb). 10—11 knmaccel. — M., 2014.

llusosapoe FKO.Il., Kopoaux B.B., Ilooynosa JI.I'. DKoJlOTUSI U TUTHEHA
YyeJnoBeKa: y4eOHMK ISl CTYH. y4pexAeHuil cpen. mpod. oOpazoBanus. — M.,
2014.

Tynuxun EM. OOmas OWoJOTHMS ¢ OCHOBAaMH  DJKOJOTHH |
MPUPOJOOXPAHHON JEATEIBHOCTH: YUYEOHUK U1 CTYJI. YUPEXKACHUMN cpell. mpod.
oOpazoBanus. — M., 2014.

Yepnosa H.M., I'anywun B.M., Koncmanmunos B.M. Dxonorus (6a30BbIii
ypoBeHb). 10— 11 kimaccsl. — M., 2014.

st mpenogaBareJiei

®enepanpubiii 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoit @eaepanuny». [lpukas Munucrepctsa odpazoBanust U Hayku PO ot
17.05.2012 Ne 413 «O6 yrBepxkaeHun ¢eaepaabHOTO ToCYyIapCTBEHHOTO
0o0pa30BaTeILHOTO CTaHAapTa CPEAHETo (IIOJTHOT0) 00IIEero 0Opa3oBaHUs.

[Ipuka3z MunuctepctBa oOpa3zoBanust 1 Hayku P® ot 29.12.2014 Ne 1645
«O BHecennn usMeHeHwii B Ilpuka3 MuHucrepcTBa 00pa3oBaHUsT W HAyKU
Poccuiickoit ®enepanun ot 17.05.2012 Ne 413 “O0 yTBepxkeHnu (enepaaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEbHOIO CTaHAApTa CpeaHero (IMOJIHOT0) OOIIEero
oOpa3zoBaHUs».

[Tucemo JlemapTamMeHTa rocynapCcTBEHHON MOJMTUKH B cepe MOATOTOBKU
pabouux xaapos u JI1IO Munuctepcra oOpa3zoBanus u Hayku PO ot 17.03.2015
No 06-259 «Pexomenpanuu MO OpraHU3allUM TOJYUYCHHUS CPEAHEro OOIIero
oOpa3oBaHUs B Tpelesax OCBOEHHUS 00pa30BaTENIbHBIX MPOTPAMM CPEIHETO
npodeccuoHanbHOro 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS C
ydeToM TpeOoBaHUW  (eAepalbHbIX TOCYJapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJApTOB U TOJIydaeMol mpodecCMd WU  CHEIUABHOCTH  CPEIHEro
poecCHOHATEHOTO 00pa30BAHUI.



KoncrantunoB B.M., Yenunaze 1O.b.Oxonornueckue OCHOBBI
npupoaonosnbzoBanus 2014 OULL «Akagemus»

TutoB E.B., Ckopuor II.M., CkBopuoBa A.B.JOxonorus 2017 OHNIL]
«AxkanemMus»

CyxauéB A.A.Dxonoruueckue OCHOBBI MpupoaonoibzoBanus 2012 OO0
«KHoPyc»

Iabpuensa O.C. Xumus i mpenofaBaTess: y4eOHO-METOIUYECKOE
nocobue / O.C. I'abpuensn, I'.I". JIsicoBa — M., 2010.

INabpuensn O.C. HacronbHast kHura yuutenss xumuu: 11 kmacc: B 2 4. /
O.C. l'abpuensn, I'.I'. JIeicoBa, A.I'. Beenenckas — M., 2009.

buonorus: pykoBOJICTBO K MpakTHUEeCKUM 3aHsATusM / moj ped. B. B.
Mapkunoit. — M., 2010.

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

Hapsun Y. I[Iponcxoxaenue Bunos. — M., 2006.

KoObusinckuit B. A. @unocodust sxooruu: KpaTkuil Kype: yued. mocodue
1151 By30B. — M.,2010.

OpiioBa D. A. WcTopusi aHTpOIOJIOTHYECKUX YUCHUI: YUeOHUK ISl BY30B.
— M., 2010.

ITexoB A. I1. buonorus, reneruka u napasuronorus. — M., 2010.

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

HNuTepHer-pecypcesbl

www.ecologysite.ru (Karamor 3kojorndeckux caiToB). WWw.ecoculture.ru
(CaifT 5K0JIOTHYECKOTO MPOCBEIICHUS ).

www.ecocommunity.ru  (MHpopMalMOHHBIH  caliT,  OCBEIIAMONIUIA
npo0emsbl dkoaoruu Poc-cum).

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

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

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 Oumomorus. CoBpeMeHHas OHOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

www. window. edu. ru (EaumHoe OKHO jAocTyna K 00pa3oBaTelIbHbIM
pecypcam MHTEepHETa MO OUOJIOTUN).

www.5Sballov. ru/test (Tect nns aOUTypHEHTOB MO BCEMY IIKOJIbHOMY
Kypcy OHOJIOTHH).



www. vspu. ac. ru/deold/bio/bio. htm (TemekommyHUKaIMOHHBIC
BUKTOPHHBI 1O OWOJIOTMM — DJKOJIOTUM Ha cepBepe BopoHeXcKoro
YHUBEPCHUTETA).

www. biology. ru (buonoruss B OtkpbiToM Kosuiemxe. CalT comepKuT
AJIEKTPOHHBIN yueOHUK 110 6uonoruu, On-line TecTsr).

www. informika. ru (OnexTpoHHBIH y4eOHUK, OONBIION CHHCOK WHTEPHET
pPECYpPCOB).

www. nrc. edu. ru (buonorudeckast kapTuHa Mupa. Pazien KoMIbIOTEpHOTO
yueOHMKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

www. nature. ok. ru (Penkue u rcuesaromue KUBOTHbIE Poccuu — mpoekT
Okonornyeckoro uenrpa MI'Y um. M. B. JlIoMmoHOCOBa).

www. kozlenkoa. narod. ru (/1151 Tex, KTO y4uTCA caM U YUHUT JAPYTUX; OUHO
Y TUCTAaHIIMOHHO, OMOJIOTUH, XUMUH, IPYTHUM TPEAMETaM).

www. schoolcity. by (buosorust B Borpocax u OTBeTax).



