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Pabouass mporpamma yuebHou aucouruiiabl OYTI.12 «EcTtecTBOo3HaHME»
(6a3oBbBIii ypoBeHB) pa3paboTaHa Ha ocHOBe PefiepasbLHOTO TOCYJAapPCTBEHHOTO
o0Opa3oBaTebHOTO CTaHZApPTa CpegHero TpodecCcHoHaaILHOTO0 00pa3oBaHUs TI0
cnetasbHOCTH 23.02.07 TexHuyeckoe oOCTy)XMBaHWe W PEMOHT JBUTaTesiel,
CUCTeM U arperatoB aBTOMOOWsel", yTBep)KAeHHOTO MpHKa3oM MUHHCTEepPCTBa
obpazoBanuss ¥ Hayku P® or 9 pmekabps 2016 r. Ne 1568, demepasbHOro
roCyJapCTBEHHOTO 0O0pa3oBaTe/lbHOTO CTaHAapTa cpefiHero oOiiero obpa3oBaHuUs,
YTBEPXKJ€HHOTO TpUKa3oM MuHucTepcTBa obpa3oBaHusi u Hayku P® ot 17 mas
2012 1. Ne 413 (c W3MeHeHUsIMU U [JOTIOMHeHUssMU oT 29 gnekabps 2014 r., 31
nekabpss 2015 r., 29 utona 2017 r.), mp¥MepHON OCHOBHOUW 006pa3oBaTesbHOMN
nmporpaMMmbl  cpefiHero  ofilero  obpa3oBaHus, OJOOpEHHOW  pellleHUeM
denepanbHOTO yueOHO-METOJUUecKoro o0beuHeHUsT TI0 001eMy 06pa3oBaHMIo,
NMpoToKoJaA oT 28 wuwHA 2016 1. Ne 2/16-3, mNpUMEpHOM MPOrpaMMbI
o01rieoOpa3oBaresibHONM  yueOHOW [JUCLUIUIMHBI  «XUMUsI», «bBuosorus» as
npodecCHOHAMBHBIX ~ OOpa3oBaTeNbHBIX  OpraHW3al[di,  pPeKOMeH/I0BaHHOU
@denepasbHBIM TOCYIapCTBEHHBIM aBTOHOMHBIM yupexxzaeHueM «®denepanbHbiv
WHCTUTYT pa3BUTUs 0Opa3oBaHusi», 2015 T.

Opranwuzaiusi-pa3padotunk: ['BIIOY MO «CepriyXxoBCKHM KOJUTeK»

Pa3paboTuuk:

KaprniayeBa CpersiaHa  BJjiagumupoBHa, 1ipenogaBatesib  ['BIIOY MO
«CepnyxX0oBCKUW KOJLJIEK
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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tporpamma o0011eoOpa3oBaTenbHOM yueOHOM aucimruiiHa OYIT 12
EctecTtBo3HaHre (0a30BbIM ypOBeHb) TMpefHa3HaueHa [/ U3yueHUs XUMUH,
6uronoruu 1 3konoruu B 'BITOY MO «CeprnyXoBCKUM KOJIIEIK».

[TporpamMma pa3paboraHa Ha ocHoBe PejiepanbHOrO TOCYAAPCTBEHHOTO

obpa3oBaTe/IbHOTO CTaH/apTa CcpegHero mnpogeccHoHanIbHOTO 00pa30BaHUs st
criequanbHocTd  23.02.07 TexHuueckoe 00CTy)KMBaHMe U PEMOHT JABUraTesiei
CUCTeM UM  arperatoB  aBTOMOOWIel U TIPUMEPHON  TPOTrpPaMMBI
ob1meoOpa3oBarenibHONM ~ yueOHOM  AMCIUIIHHBI «XuMus», «BHOJIOTHA»
pPEeKOMeH/J0BaHHOU desepanbHBIM roCyZiapCTBEeHHbIM aBTOHOMHBIM
yupexxaeHrem «DeepanbHblii MTHCTUTYT pa3BUTHSI 00pa30BaHUsI».

Copepykanue mporpammel «EcTecTBo3HaHHe» (0a30Bbili ypOBeHb) HalpaBIeHO
Ha JIOCTW)KeHHWe CeIyIOLIMX Lie/1e:

. dopmMupoBaHre Yy O0OyuaroluXcsd yMeHUs OLleHWBAaTb 3HAYMMOCTh
XUMUYECKOT0 3HaHUS [I/1s1 K&K 0ro Ue/loBeKa;
. ¢dopmMrpoBaHre y 0Oyuarouxcsi 1eJIOCTHOTO TPeZACTaB/ieHHusI 0 MHUpe U

pPOM  eCTeCTBEHHbIX HayK (XUMWM, OHOJIOTHH, 9JKOJIOTHH) B  CO3[aHUU
COBpEMEHHOW eCTeCTBEHHO-HAyUHOM KapTUHbI MHDPA; YMeHHs OObSCHATH
00BeKTBI Y  TPOIECCHl  OKPY’Karolled  /IeMCTBUTENbHOCTH:  TIPUPOIHOM,

COLIMA/IbHOM, KY/JbTYPDHOW, TEXHUYECKOW Cpefibl, — WCHOJIb3ysl [Ji 3TOro
OMOXUMUUECKHe 3HAHUS;
. pa3BuTHE y OOydYalomuxcs yMeHWM pa3nuuaTh (akThl UM OLIEHKH,

CpaBHMBATh OI[eHOUHbBIE BBIBO/IbI, BU/IETh UX CBSI3b C KPUTEPUSMU OIIEHOK U CBSI3b
KpDUTEpUEB C OINpeJe/ieHHOM CUCTeMOM L|eHHOCTeW, (OpMy/IMpoOBaTh U
000CHOBBIBaTh COOCTBEHHYIO TTO3ULIHIO;

. npuoOpeTeHre O0OYYarOI[UMUCSA OIbITa pa3HOOOpa3HOM /IesTe/IbHOCTH,
MO3HAaHWSI W CaMOTIO3HAHMUS; K/IFOUEBBIX HABBIKOB, MMENOIIUX YHHBepCa/lIbHOe
3HaueHWe [Ji Pa3/InyHbIX BUJOB JesiTeIbHOCTU (HAaBBIKOB pellleHUs1 Mpobsem,
TIPDUHATHS ~ PeIlleHWH, TI0MCKa, aHanu3a U o0paboTku  mHbOpMaILHH,
KOMMYHUKATUBHBIX  HABLIKOB, HABLIKOB  W3MepPeHHi, COTPYAHUUYECTBa,
Oe30macHOro oOpallleHus C Bell[eCTBAMH B TIOBCETHEBHOM JKU3HM).

B rmporpamMmy BK/IIOUEHO CO/lep)KaHWe, HaripaB/ieHHOe Ha (opMHUpOBaHUE Y
CTYZIeHTOB KOMITIETEHIIMM, He0OXOJUMBIX MJisi KauecTBeHHOro ocBoenuss OITOIT
CITO Ha 6a3e ocHOBHOrO 0011lero 0Opa3oBaHusI C TIOJyYeHHeM CpefiHero obiiero
oOpa3oBaHusl.



OBIIIAA XAPAKTEPUCTHUKA YYEBHOM JUCIHIUIT/INHbI
«ECTECTBO3HAHMUE»

CopeprkaHue ob111eobpa3oBaTeIbHOMN yueOHOM JTUCIUTITUHBI
«EcTtectBo3HaHue»  (0a30BbIM  ypOBeHb)  HalpaBleHO Ha  YCBOeHUe
00yuaroIMMHUCSI OCHOBHBIX ITOHSITHUM, 3aKOHOB W TEOPUM XWMHH, OMOJIOTHHM U
9KOJIOTUHW; OBJIaJileHHe YMEeHUSIMH HaOroZiaTh XUMHYEeCKHe W OMOIoruYecKue
SIBJIEHUS, TIPOBO/IUTH XUMUUECKUHM U OMOJIOTHUEeCKUM KCTIEPUMEHT, TTPOH3BOUTh
pacueTbl Ha OCHOBE XHMHUUECKUX (POPMYJ BeI|eCTB M YpPaBHEHHN XUMHUUYECKUX
peakLui.

B nmpouiecce wu3yueHus Ouoxumuyd y 00ydarolMXCS Pa3BUBAIOTCS
ro3HaBaTe/IbHble WHTePeChl U WHTe/JIeKTya/lbHble CTIOCOOHOCTH, MOTPeOHOCTH B
CaMOCTOSITeJTbHOM TIPUOOpeTeHus 3HaHWW MO0 OUOXUMUU B COOTBETCTBUM C
BO3HUKAIOIIMMH  JKU3HEHHBIMM  mpobsiemMamMH, BOCITUTHIBaeTcs — OepekHoe
OTHOIILIEHUSI K TIPUPOJie, TIOHUMaHWe 370pOBOro obOpasa »KHU3HH, He0bX0JUMOCTU
ripeyTipeXx/ieHusl sIBJIeHWI, HAaHOCSIMX BpeJi 3/JOPOBbI0 U OKpY>Katollleil cpefie.
OHM 0CBavBalOT MpPHEMbI TPAMOTHOT0, 6€30T1aCHOT0 HCIT0/Ib30BaHUs XUMHUUECKUX
BEI[eCTB W MaTepuasioB, TPUMEHsSeMbIX B OBITYy, CeJbCKOM XO3fHCTBe W Ha
TPOU3BO/ICTB, PALIMOHATLHOMY TPUPO/IOIO/Ib30BaHUIO, OXpaHe OKpY>Karolleu
Cpe[ibl U 37I0POBbS JTHO/IeH.

Peanu3aliiys e lyKTUBHOTO TO/[X0/la K U3yUeHUI0 OMOXUMUM CIIOCOOCTBYeET
Pa3BUTHIO TaKUX JIOTUUECKWX Ofepaluii MBbIIIeHUsl, KaK aHaau3 U CUHTe3,
000011IeHre YW KOHKpeTHu3al[usi, CpaBHeHWe M aHaJloTusl, CUCTeMaTh3alus u
K/1accuukanus u Jp.

Crierfudyika u3ydeHus OHWOXUMHUM TIPM OBJIAJeHWUM CITeLMaTbHOCTSIMU
TeXHAYECKOTO TIpOduIs OTpakeHa B Kakaod Teme pasgena «CopeprkaHue
yueOHOW [AUCLUIIIMHBI» B pybpuke «[IpoduibHble U TMpodeccroHaTbHO
3HAUMMble 3JIeMEHTBl COZiep)KaHWsi». OTOT KOMITIOHEHT peau3yeTcss TIpH
VHAVBHUyaJbHOH  CaMOCTOSITe/IbHOM — pabore  oOyuaroiuxcs — (HarydcaHWM
pedepaToB, MOATOTOBKE COOOIIEHHH, 3all[uTe TIPOEKTOB), B Mporjecce yueOHOM
JIeITeIbHOCTH TI0/T PYKOBOJZICTBOM TperioiaBatenisi (BBIMOTHEHUA XWUMUUECKOTO
9KCIepUMeHTa — JIabOPaTOPHBIX OMBITOB U IIPAKTHUECKUX paboT, pereHud
MTPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/au U T.1.).

B  nmnpoiiecce  u3yueHMss OMOXMMHUM ~ TeOpeTHUeCKHe  CBe/leHHs
JIOTIOTHSIFOTCST IEMOHCTPALIUSIMU, 1ab0paTOPHBIMU OTbITAMU U TPaKTHUYeCKUMHU
3aHATUSIMA. 3HAUMTE/bHOe MeCTO OTBOJAWUTCS XUMUUeCKOMY 3KcriepumeHTy. OH
OTKpDBbIBaeT BO3MOKHOCTb (opMHUPOBaTh y 0OydYaloIUXcs CreruaibHbIe
rpeIMeTHbIe yMeHHUsI: pab0oTaTh C BellleCTBaMH, BBITTOHATD MTPOCTbIe XUMHUeCKHe
OTBITHI, yUWTh 0€30MacHOMy U 3KOJIOTMUeCKW TPaMOTHOMY OOpalljeHui0 C
Bell[eCTBaMH, MaTepUaiaMH | IpolieccaMy B OBITY 1 Ha IIPOU3BO/ICTBE.



711 opraHu3al[iy BHEayJUTOPHOW CaMOCTOSITe/IbHOM paboThl CTY/IEHTOB,
npodecCHOHAaTBLHOTO  00pa3oBaHMs, TIPe/CTaBleH TIPUMEPHBbIM  TepedyeHb
pedepaToB ([J0K/1a/I0B), UHAUBHYa/IbHbIX IPOEKTOB.

B nporiecce u3yuenusi 6MOXUMHY Ba)KHO (hOPMHUPOBaTh WH(MDOPMAIMOHHYIO
KOMITETEHTHOCTh 0Oyuaroruxcsi. I103ToMy MpU OpraHu3aldd CaMOCTOSITe/TbHOM
paboThl y cTyzseHTOB crieldanbHOCTH 23.02.07 TexHuueckoe o0C/Ty>KWBaHUE U
DEMOHT JIBUTaTejieli CHUCTeM U arperatoB aBTOMOOHIIeM HeobxoAnMo
aKIleHTUPOBaTh BHUMaHHe O0yuaroluxcsl Ha TOoMCKe MHGOPMaIMM B Cpe/iCTBaX
Macc-meaua, VIHTepHeTe, yueOHOM W  CrelMa/JibHONW  JMTepaTtype C
COOTBETCTBYIOLLIMM 0()OpMJIEHHEM U TIpe/iCTaBJIeHUEM pe3yJ/IbTaToB.

N3yuenue ob1ieobpa3oBaresbHOMN yueOHOM JIACLIATITHHEI
«EcTecTBo3HaHMe»(0a30BbIM YpOBEHb) 3aBEPINAETCS TIO/Be/[eHHeM WTOTOB B
dbopme auddepeHIIMPOBAHHOTO 3aueTa B paMKaX ITPOMEXYTOUHOH aTTecTal[ud
ctyzeHToB B Tipoijecce ocBoeHuss OITOIT CITIO c mosiyueHreM cpegHero o0Iero
obpa3zoBanus (ITITKPC, TITICC3.)

MECTO YYEBHOH JUCIUII/IVHGI B YYUEEHOM IIJ/IAHE
YuebHas gucturiimHa «EcrecTBo3HaHue» (0a30BbIM YpPOBEHb) —SIBISIETCS

yueOHBIM TpeMeTOoM 1O BbIOOpY U3 o00si3aTenbHON MpeAMeTHON 06JacTu
«EctecTBennbie Hayku» PI'OC cpegHero obiiero oopa3oBaHusl.

B  npodeccroHanbHbIX obpa3oBaTteibHbIX OpraHu3aLysX,
peanu3yromnux obpa3oBaTe/bHYIO TIPOrpaMMy CpeiHero obiero obpa3oBaHHs B
npeaenax oceoeHuss OITOIT CITIO Ha 6a3e ocHoBHOro o0miero obpa3oBaHus,
yuebHas AuMcLUIIMHA «EcTecTBo3HaHMe» u3yudaeTcs B 00I1jeo0pa3oBaTe/IbHOM
ukine yuebHoro OIIOIT CIIO Ha 0a3e ocHOBHOro o6irero obpa3oBaHUs C
rosiyueHueM cpefiHero obiero obpasosanus (ITTTKPC, IITICC3).

B  yueb6nbix mnanax IITIKPC, IIICC3 mecto yueOGHOM AWCIUITAHBI
«EctecTBo3HaHMe» (0a30BbI ypOBeHb) — B COCTaBe 00IjeoOpa3oBaTebHbBIX
yueOHBIX JUCIUIUIMH 10 BEIOOPY, (GOPMHUPYEMBIX U3 00sI3aTe/IbHBIX MPeAMETHBIX
obnacreti ®I'OC cpenHero obmjero obpasoBanus, A npodeccuit CITO wmm
crnietuanibHOcTelt  CITO  cooTBeTcTByMOIero rmpoduas mpodecCHOoHaTbHOTO
oOpa3oBaHusl.

PE3YJ/IbTATHI OCBOEHUS YYEFHON JAVICIIUII/INHBI
OcBoeHWe cofep)KaHus yueOHOW  JUCHUTIIMHBI — «EcTecTBO3HaHHE»

(ba3oBBIii  ypOBeHB), oOOecreunBaeT JOCTWDKEHHE CTYJeHTaMH CJIeAYHOINX
pe3y/1bTaToB:
. JIUYHOCMHDBIX:



YyBCTBO T'OP/IOCTH ¥ YBa)KeHUsI K UCTOPUM U IOCTYDKEHUSIM OTeueCTBeHHOU
HayKH; Tpe/CTaB/eHUs O L|eJIOCTHOW eCTeCTBeHHO-HAayYHOW KapTUHe MUPa;

—— MOHMMaHWe B3aUMOCBS3M M B3aMMO03aBUCHMOCTU €CTeCTBEHHBIX HayK,
VX B/IMSIHMSL Ha OKPYXKAKILIYK Cpefly, SKOHOMHUUECKYH0, TEeXHOJIOTUUYEeCKYIO,
COLMaIbHYI0 U 3TUUEeCKYO c(epbl AesITeTbHOCTH Ye/l0BeKa;

—— CrocoOHOCTb WCIIO/B30BaTh 3HAHUS O COBPEMEHHOHM eCTeCTBEeHHO-
HayyHOM KapTMHe Mupa B oOpa3oBaTe/ibHOM U  TpodeccroHaNIbHOU
JesiTe/IbHOCTH; BO3MOYKHOCTA MH(OPMALIMOHHOW cpefibl  AJisi  obecrieueHUs
MPOAYKTUBHOT'O CaMO0Opa30BaHus;

—— BJ/lafileHWe KyJbTYPOW MBIIIUIeHUs], CIIOCOOHOCTL K 00001IeHuMto,
aHaJIM3y, BOCIIPUSTUIO WH(GOpPMaLMK B 006/1aCTU eCTeCTBeHHbIX Hayk, TOCTAHOBKe
1[e/TM ¥ BBIOOPY ITyTel ee JOCTIKeHMs B IpodeCccroHanbHOM cdepe;

——  CcrmocoBHOCTH  PYKOBOACTBOBATbCS B CBOEM  ZIeSITeTbHOCTH
COBpEMEHHbIMH TPUHLIUIIAMH TOJIEPAHTHOCTH, Juanora W COTPYJHUYECTBa;
TOTOBHOCTD K B3aUMO/IEHCTBUIO C KOJleraMmu, paboTe B KOJIJIEKTUBE;

—— TOTOBHOCTb UCII0/Ib30BaTb OCHOBHbIE METO/IbI 3all[UThl OT BO3MOKHBIX
TIOC/IeZICTBUM aBapHi, KaTacTpo(, CTUXUMHBIX Oe/ICTBUM;

—— obmajaHue HaBblKaMu Oe30racHOW pabOTbI BO BpeMsi TPOEKTHO-
WCC/ie[JOBaTe/IbCKOM U SKCIIePUMEHTaIbHOW JiesiTe/IbHOCTH, TP UCTIO0/Ib30BaHUU
nabopaTopHOro 000py/ZIOBaHUS;

—— CrnocoOHOCTh WCI0/Ib30BaTh TpUOOpeTeHHble 3HAaHUS U YMeHHs B
MPAKTUUeCKON [eATe/lbHOCTH W TIOBCEJHEBHOW >XU3HU [1s1 COOJIIOJeHUsT Mep
NMpo(UIaKTUKA OTpaB/IeHU, BUPYCHBIX W [pPYyrux 3abosieBaHUM, CTPeCCOB,
Bpe/IHbIX MPUBbIUEK (KypeHHs, a/TKOT0/IM3Ma, HapKOMaHWH); TIPaBUJI TIOBe/IeHNs B
TIPUPOJHOU Cpejie;

—— TOTOBHOCTh K OKa3aHWIO MepBOi MOMOIIM TPU TpaBMax, MPOCTYJHBIX U
JIpyTux 3a00/ieBaHUSIX, OTPAB/IEHUSX TUIIEBBIMU TTPOAYKTAMU;

. MemanpeoMemHbIX:

- MCT0/Tb30BaHMe Pa3/inyHbIX BU/IOB MO3HABATE/bHOU [1eATebHOCTH U
OCHOBHBIX UHTeJIJIeKTYaIbHbIX OTepalvii (MoCTaHOBKU 3a/lauu, (pOpMYJIMPOBaHuSs
TUMOTe3, aHaju3a W CUHTe3a, CpaBHeHUs, 0000IleHus, cCHUCTeMaTU3aluH,
BbISIBJIEHUS TIPUYMHHO-CJIe/ICTBEHHBIX CBsizel, TOUCKa aHaJIor OB,
(opMy/ipOBaHuMsl BLIBO/IOB) [i/Isi pellleHUsl TOCTaB/IeHHOW 3a/lauM, TpuMeHeHUe
OCHOBHBIX METO/IOB TMO3HaHWs (HaO/IOeHUs], HAayYHOTrO SKCIiepuMeHTa) [AJist
W3y4yeHUs] pa3MUHbIX CTOPOH XUMUUECKUX, OHO0/IOTUUeCKUX OOBEKTOB W
MpOL[eCcCOB, C KOTOPhIMA BO3HHMKAaeT HeOOXOJWMOCTb CTaJIKMBaThCs B
rpoceccrioHabHOM cdepe;

B WCI0J/Ib30BaHWe pa3/iMUHbIX UCTOYHUKOB [Jil TIOJyUeHUs
vH(pOpMalMy, yMeHUe OLIeHWTb ee 0CTOBEPHOCTb /ISl JOCTHKEHUSI XOPOLUUX



pe3y/IbTaToB B npodeccroHanbHOM cdepe;

. npeomMemHbIX:

- Cc(pOpMUPOBAHHOCTH Tpe/ICTaBAeHUN 0 MeCTe XUMUU B COBPEMEHHOU
Hay4HOUM KapTUHe MUpa; MOHUMaHue POk XUMUU B (POPMUPOBAHUY KPyro3opa U
($YHKIMOHAIbHOM T'PaMOTHOCTH UesioBeKa Ji/isl pellleHrsl MPaKTUYeCKUX 3a/jay;

- B/a/leHWe  OCHOBOMOJAralwlUMU  XUMHUYECKUMHU  TOHSITUSIMHU,
TEOpUSIMH, 3aKOHAaMM M  3aKOHOMEPHOCTSIMH; yBepPeHHOe  TI0/ib30BaHue
XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

- B/a/leHWe  OCHOBHBIMU  MeTOJaMHd  HAy4YyHOro  TIO3HaHWUS,
WCTO/Ib3yeMbIMU B~ XUMHUM: HaO/IlO/leHHeM, OMKUCaHWeM, H3MepeHHueM,
9KCTIepUMEHTOM; yMeHHe 00pabaTbiBaTh, OOBSICHATH pe3y/abTaTbl MPOBeJeHHbIX
OTBITOB U [leflaTh BBIBO/bI; TOTOBHOCTb M CIIOCOOHOCTH TIPUMEHSITh METOZbl
T03HaHUS TP PellleHNH MPaKTUYeCcKuX 3a/1ay;

- Cc()OpMUPOBAHHOCTb YMeHUSl [iaBaThb KOJIMYECTBEHHbIE OLIeHKU W
TPOU3BOIUTH PACUeThl [0 XUMUUeCKUM (hopMyJ/iaM U YpaBHEHUSIM;

- B/IaJileHe TIpaBWIaMU TeXHUKU 0e30macHOCTU TPHU HCTIOIb30BaHUU
XUMUUECKHX BeIlecTB;

- cOpMUPOBAHHOCTb COOCTBEHHOM TMO3WI[UM [0 OTHOIIEHHUI0 K
XUMUUeCKON UH(POpMaLUH, 10Ty4aeMoi U3 pa3HbIX HCTOUHUKOB.

—— TIOHMMaHue B3aWMOCBSI3M M B3aMMO3aBUCUMOCTH eCTeCTBEHHBIX HayK,
VX BJ/IMSHUS Ha OKDPYXKAWIIYK Cpefy, SKOHOMUUECKYH0, TeXHOJIOTUYeCKYto,
COLIMaIbHYI0 U 3TUUeCKY0 cepbl AesTebHOCTH Ue/l0BeKa;

—— CIocoOHOCTb WCIMO/B30BaTh 3HAaHWSA O COBPEMEHHOW eCcTeCTBeHHO-
HAayyHOW KapTWHe MHpa B oOpa3oBaTebHOM U  TpOodeCcCHOHATBLHOM
JesiITeIbHOCTH; BO3MOYKHOCTU  MH(OPMAIIMOHHOW cpefibl  fjia  obecrieueHUst
MIPOAYKTUBHOTO CaM000pa30BaHus;

—— B/lafieHHWe KYJbTypOM MbIlUIeHUs, CrocoOHOCTE K 0000i1eHmuo,
aHasM3y, BOCIIPUATHIO UH(OPMAI[UKM B 00/1aCTU eCTeCTBeHHbIX HayK, MOCTaHOBKe
1[e/T 1 BbIOOPY TyTel ee OCTWKEHUS B IPOdecCoHanbHOM cdepe;

——  CrocoOHOCTb  pPYKOBOACTBOBaTbCS B CBOEM  [1esITEIbHOCTH
COBpeMEeHHbIMU TIPUHLIUIIAMUA TOJIEPAHTHOCTH, Juajora W COTPY/JHUYECTBa;
TOTOBHOCTB K B3aUMO/IEMCTBUIO C KOJiJleraMu, paboTe B KOJIJIEKTHBE;

—— TOTOBHOCTb UCII0/Ib30BaThb OCHOBHbIE METO/bI 3al[UThl OT BO3MOKHBIX
TIOC/IeICTBUM aBapyii, KaTacTpod, CTUXUMHBIX Oe/ICTBU;

—— obnasaHve HaBblKaMy 0e30racHoli pabOTbI BO BpeMs MPOEKTHO-
WCCIe[JOBaTe/TbCKON M SKCIIePUMEHTaIbHOU JesiTe/TbHOCTH, TIPA UCTIOh30BaHUU
nabopaTopHOro 000pyOBaAHMUS;

—— CIOCOOHOCTb WCIO/Ib30BaTh TPUOOpeTeHHble 3HAaHUS U yMeHHUsl B
MPAKTUYEeCKON [1esiTe/IbHOCTH U TIOBCEJHEBHOW >KWU3HU [i7is COOJIIO[ieHUsT Mep



NMpo(UIAaKTUKA OTpaBJIeHU, BUPYCHBIX W JPYrux 3abosieBaHUM, CTPeCCOB,
BpeJHbIX MIPUBbIYEK (KypeHUs], aTIKOr0/in3Ma, HApDKOMaHWHW ); IPABWJ/I TTIOBEJIEHUS B
TIPUPOJHOU Cpejie;

—— TOTOBHOCTh K OKa3aHWIO MEePBOM MOMOILM MPU TPpaBMax, MPOCTYIHbIX U
JIPyTHUX 3a00/1eBaHUSIX, OTPABIEHUSX ITHIIEBBIMU TTPOAYKTAMU;

- c(OpMHUPOBAHHOCTb MpeZCTaB/IeHHH 00 SKOTOrMUecKodl KyabType
KaK yCJOBUM JIOCTWKEHHs YCTOHUMBOro (cOaslaHCUPOBAHHOTO) pa3BUTHS
o0I11eCcTBa ¥ MIPUPO/IbI, FIKOJIOTUUECKHUX CBSI3X B CHUCTEME «Uel0BeK—O00111eCTBO
—TIpUpOa»;

- c(OpMUPOBAHHOCTh 3KOJIOTUYECKOTO MBbIIIEHUSI U CIOCOOHOCTU
YUUTBIBaTb U OLIEHWBAaTh 5KOJIOTMYecKue TIOCTe/CTBUST B pasHbix cdepax
JlesiTeTbHOCTY;

- B/aZieHWe YMeHUsIMU TIPUMEHSITb  JKOJIOTUUeCKWe 3HaHUs B
JKA3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BBIMIOJIHEHWEM THUITAYHBIX COLMAIbHBIX
poJieu;

- BJIaJleHe 3HaHUSIMU 5KOJIOTMYEeCKUX WMIIePaTUBOB, TPaXKIaHCKUX
npaB ¥ 00s3aHHOCTEM B 00/1aCTH SHEPro- M pecypcocOepeXkeHUst B MHTepecax
COXpaHEeHHsT OKPY Karolleld Cpe/ibl, 310pPOBbs U 0€301TaCHOCTH JKU3HHU;

- c(hOpMHPOBAHHOCTb JIMYHOCTHOTO OTHOIIEHHS K 3SKOJIOTMYeCKUM
LIEHHOCTSIM, MOpa/TbHOM OTBETCTBEHHOCTU 3a KOJIOTUUeCKHe MOC/Ie/ICTBUSI CBOMX
JIECTBUM B OKPY’KaroLLlel Cpefie;

- chOpMHUPOBAHHOCTb  CIOCOOHOCTM K  BBITIOJIHEHWIO — TPOEKTOB
5KOJIOTUYEeCKM OpPHWEHTHPOBAaHHOW COLMATbHOM [1eATe/IbHOCTH, CBSI3aHHBIX C
9KOIOTHUECKOM 0e30MacHOCTBIO OKpYsKarollleld Cpefibl, 3/0POBBEM JIIOZEN M
TMOBBIIIIEHUEM UX SKOJIOTUYECKOU KYIbTYPhI.

COJIEP)KAHUE YYEBHOM JUCIIUIL/IMHBI
PA3JEJT 1 Xumus

Beepenue

HayuHble MeTOAbl TI0O3HaHUSI BeIIeCTB M XUMUUECKUX siBiAeHUH. Posib
SKCIIepUMeHTa YW TeOpMd B XWMHUU. Moje/MpoBaHMe XWMHYECKUX MPOLIECCOB.
3HaueHrve xuMuM npu ocBoeHuu mpodeccuit CIIO u cneumansHocTen CIIO
TeXHUYeCcKoro npodusis mpodeccroHasLHOTO 06pa3oBaHMs.

1. O061as 1 HeopraHuvyecKasi XUMUSI

1.1. OcHOBHble NOHAMUS U 3aKOHbL XUMUU

OcHoBHbIe OHATHA XUMHH. BeiectBo. AtoMm. Monekyna. XumMuueckum
sneMeHT. Asuiotponus. [IpocTele W CJIOXKHBIE BeljecTBa. KaueCTBeHHbIM U
KO/MUeCTBeHHbI COCTaB  BellecTB. XUMUUYeCKhe 3HaKu U (OPMYJIbL.
OTHOCUTe/TbHBIE aTOMHAs U MOJIeKYJispHasi Macchl. KoyinuecTBo BeljecTsa.



OcHoBHBIe 3aKOHbI XUMHMH. CTexvOMeTpusl. 3aKOH COXpaHeHUsI MacChbl
Bell[eCTB. 3aKOH MOCTOSIHCTBA COCTaBa Bel[eCTB MOJIEKY/IIPHOW CTPYKTYpPbI. 3aKOH
ABorajzipo u ciejCTBUS U3 HErO.

PacueTHble 3aZlauM Ha HaXOXAEHUWE OTHOCUTETbHOM MOJIEKY/ISIPHOM MacChl,
orpe/iesieHre MacCOBOM JJ0JIA XMMUYECKUX 3JIEMEHTOB B C/I0’KHOM BeLeCTBe.

demoncmpayuu

Mogeni aTOMOB XMMUYECKUX 3JIEMEHTOB.

Mopgenun MosieKya TPOCTBIX W CJOXHBIX BelecTB (IIapOCTep>KHeBble U
Crioapta— bpurseba).

Kosnekumsi TMpPOCTBIX M CJIOKHBIX —BewjecTB. HekoTopele BelecTBa
KonmuuecTBOM 1 Mosb. Mogesb MoJisipHOro o6bema ra3os.

Annotpornus gocdopa, KUCI0POAa, 00Ba.

ITpogunbHblie u npogeccuoHanbHO 3HaAUUMBIE 371eMeHMbl COO0epHCAHUSI.
AnnortpornHble MogudUKaluu yriepoja (anMas, rpadur), Kucaoposa (KUCI0poa,
030H), oyioBa (cepoe u Oeyoe 0j10BO). ITOHATHE O XUMHUECKOM TEXHOJIOTHH,
OMOTEXHOIOTUY 11 HAHOTEXHOJIOTHH.

1.2. Tlepuoduueckuii 3akoH u Ilepuoduueckas cucmema XuMU4eCKUX
anemeHmos /[.M.MeHOeneesa u cmpoeHue amoma

IMepuoanueckui 3axkoH [[.MM.MengeneeBa. Otkpeitue [1.M1.MeHeneeBbIM
[Tepuoguueckoro  3akoHa. [lepuoguueckuii  3akOH B (DOpPMYJIMPDOBKE
O.N.Menpeneesa.

[Tepuoanueckass TabnMila XWMHUYECKHMX 3/IeMeHTOB — rpaduueckoe
oTobpakeHHe TePUOANYECKOTO 3akoHa. CTpPyKTypa MepuoJdyYecKor TabOuLIbL:
nepyuoibl (Masibie ¥ 60/bINMe), TPYIILI (T/IaBHask ¥ TOOOYHast).

Cmpoenue amoma u ITepuoduueckuti 3akoH /I.U. MeHdoeneesa. AtTom —
C/IOXKHast vacTuija. Sapo (MpOTOHBI M HEWTPOHBI) W 3JIEKTPOHHAs 000/I0YKa.
W3otonbl. CTpoeHHe 3/1eKTPOHHBIX 000/I0UeK AaTOMOB 3/IEMEHTOB MaslbIX
nepro/joB. OCOOeHHOCTH CTPOeHHUsl 37IeKTPOHHBIX 000/I0UeK aTOMOB 371eMEHTOB
OonbIIMX MeproIoB (TIepexoAHbIX 3/1eMeHToB). [ToHsaTHE 00 opbuTansx. s-, p - U
d-opbutanu. 3neKTpoHHbIe KOH(DUTYypalIMi aTOMOB XMMUYECKHX 3/IEMEHTOB.

CoBpemeHHasi  (QopMynvpoBka Ileproguueckoro 3akoHa. 3HaueHHe
[Teproauueckoro 3akoHa U Ilepuoandeckod CUCTEMBI XUMHUECKUX 371€MEHTOB
O.V1.MeHnpeneeBa /i pa3BUTHS HAYKW U IOHMMAaHUS XUMAUECKOU KapTUHbBI MUPaA.

demoncmpayuu

Pa3nuunbie ¢opmbl [lepyuoanueckol CHUCTeMbl XUMHUYECKHUX 371€MEHTOB
O.N.MenjeneeBa.

uHamuueckre TabMMLBI s MOZAeTUpOBaHusl [leproANUecKON CHCTEMBI.
DneKTpu3alus Tesl U UX B3auMO/eHCTBHE.

JlabopamopHbiii onbim



MogenvpoBaHre TIOCTpoeHHs1 [leproAnUecKON TaO/MUIBI XUMHUECKUX
3/1EMEHTOB.

ITpopuabHble u npogheccCuOHAIBHO 3HAUUMDIE 3/1eMeHIMbl COO0epHCaHUsl.
PamrioakTuBHOCTh. VCronb30BaHWE DPaZIMOAKTUBHBIX M30TOMOB B TEXHUYECKUX
1je/15iX. PEHTTeHOBCKOe W3/lyueHre U ero MCIO0/b30BaHue B TEXHUKE U MeJULMHe.
MopenupoBaHue Kak MeTO/, TIPOTHO3UPOBAaHUsI CUTYallui Ha IPOU3BO/CTBE.

1.3. CmpoeHue sewjecmaa

HNoHHass xuMHUYecKasa CBfA3b. KaTwoHbl, WX oOpa3oBaHMe W3 aTOMOB B
pe3yJsibTaTe TMpoliecca OKUCIeHWs. AHMOHBI, MX o0Opa3oBaHWe U3 aTOMOB B
pe3y/ibTaTe Mpolecca BOCCTaHOBIeHUs. VIOHHas CBsi3b Kak CBSI3b  MEXAY
KaTMOHaMM W aHWMOHAMU 3@ CYeT 3JIeKTPOCTaTUUeCKOr0  TPUTSHKEHUSI.
Knaccudukaiyss MOHOB: TI0 COCTaBy, 3HAKy 3apsifjla, HaJW4YMI0 THJpaTHOU
000/10uku. VoHHBIE KpUCTa/unueckue pelieTkd. CBOMCTBA BeIeCTB C MOHHBIM
TUTOM KPUCTa/UTMUEeCKOMN PEIeTKH.

KoBasieHTHasi XuMHuecKasi CBsi3b. MexaHu3M 00pa30BaHUs KOBa/IEHTHOU
cBsi3u  (OOMeHHBIH U /IOHOPHO-AKIIENITOPHBIM).  DJIEKTPOOTPULIATETHHOCTb.
KoBaneHTHble MoJisipHass U HemnoJjsipHasi CBsi3Wu. KpaTHOCTH KOBa/leHTHOW CBSI3U.
MonekynsipHble ¥ aTOMHble KpHUCTa/uIMuyeckyde pelneTkd. CBOWCTBa BelLECTB C
MOJIEKY/ISIPHBIMU ¥ aTOMHBIMH KPUCTa/VIMUeCKUMU pellleTKaMHU.

Metaniueckass CBs3b. MeTa/inueckass KpUCTa/yIMdyeckasl peleTka u
MeTasyinuecKasi XaMuueckasi CBsizb. @usnyeckre CBOKMCTBA MeTaJIIOB.

ArperaTHble COCTOSIHUSI BeIlleCTB MU BO/JIOPOAHAas CBs3b. 1Bepjoe,
KUKoe W Tra3o00pa3Hoe COCTOSIHUS BelrecTB. [lepexo/ BelllecTBa W3 OJHOTO
arperaTHOro COCTOSIHUS B pyroe. BogopoHas CBsi3b.

Yucrtele BemecrBa U cMecH. [loHaTre o cmecu BerjecTtB. ['oMOreHHble U
reteporeHHble cMecu. CocTaB cMmeceii: 06beMHasi 1 MacCoBasi 10/ KOMITIOHEHTOB
CMeCH, MacCcoBasi j0Jis IpUMeCeH.

JMucniepcabie cucrembl. [loHATHE 0 AucnepcHOW cucteme. [lucnepcHas
daza u gucrniepcroHHas cpefa. Knaccudukauus aucrnepcHbix cucteM. [ToHsiTue o
KOJIJIOU/IHBIX CUCTeMaXx.

demoncmpayuu

Mopgenb KpUCTaIIM4YecKOr pelieTKu XJI0puia HaTpusl.

OOpa3ipl MUHEpaIoB C MOHHOW KPUCTA/UTMUECKOW PpeIeTKOM: KaslblIWTa,
raauta. Mojie/id KpUCTa/UIMUeCKUX PeIeTOK «CyXoro Jibja» (Wau Hofa), ajMasa,
rpaduTa (UM KBapiia).

[TpubopHkI Ha XUAKUX KPUCTA/IIAX.

O6pasiibl  pa3MMUHbIX AWCIIEPCHBIX CHUCTEM: SMYJIbCHH, CYCTIeH3UH,
a’po30Jeu, rejier U 30/1eM.

Koaryssiuus. Cunepesuc. ddekt Tunzans.



JlabopamopHblie onbimbl

[TpuroTtoBneHne cycreH3Wyd KapOoHaTa Kaibl[usi B Boje. [losmyueHue
5MY/IbCUX MOTOPHOT'O Mac/a

IIpogunbhHble u npogeccuoHanbHO 3HaAUUMBIE 3/71€MeHMbl COOEPHCAHUSIL.
[TonsipHOCTh CBSI3U M TOJSIPHOCTb MOJEKy/bl. KoHzaeHcaius. TekyuecTs.
Bosronka. Kpucraumzanus. Cybmumanus W Jecyonmumaiiys.  AHOMaIdd
bu3nueckux CBONCTB BOAbI. JKUaKue KpUCTa/ibl. MUHepasabl ¥ TOPHbIE MOPO/IbI
KaK TIPUPO/IHble CMeCU. DMYJIbCUU U CyCrieH3uu. 30/ (B TOM UHCJie a3po30JiU) U
resd. Koaryisagus. CuHepesuc.

1.4. Booa. Pacmeopbl. Daekmpoaumuueckas ouccoyuayust

Bopa. PactBopsl. PacTBopenue. Boza Kak pactBoputesib. PacTBOpUMOCTb
BelllecTB.  HachlllleHHble,  HeHacChIllleHHble,  TepechillleHHble  PacTBOPBI.
3aBUCUMOCTh pPAaCTBOPUMOCTU Ta30B, >XUAKOCTEM U TBep/bIX BeleCTB OT
pa3nuyHbIX (aKTOPOB.

MaccoBasi [j0/1s1 paCTBOPEHHOTO BellleCTBa.

OJIeKTpoO/IUTHYECKAs [JUCCOLUAlMs. OJEeKTPOJUTbI U  He3JIeKTPOUTHI.
ONeKTpoIUTHYecKas Jiccorariusi. MexaHU3MbI 3/1eKTPOTUTUUECKOU
JUCCOLMAIIMM  J/IsT  Bel[eCTB C pa3/WUHbIMU THUTMAMU XHMUUYECKOW CBSI3U.
'uapaTupoBaHHbIe W HeTWpaTUPOBaHHble HMOHBI. CTereHb 3eKTPOJUTHUYECKON
auccormaruu. CubHbIe U cabble 371eKTpo/uThl. OCHOBHBIE TIOJIOKEHUS] TeOpUU
3/IEKTPO/IMTUUECKOW — [AUCCOLMAaUMU. KuCIoTbl, OCHOBaHMSI M COMM  Kak
3JIEKTPOJIUTHI.

demoncmpayuu

PacTBOpUMOCTH BeIlleCTB B BOJE.

CobupaHue Ta30B MeTOZIOM BbITECHEHUsI BOJbI. PacTBOpeHHe B BOZie CEpHOM
KUC/IOTHI U coJielt ammoHnust. OOpa3iibl KpUCTA/UIOTU/IPaTOB.

M3roToByieHYe TUTICOBOM MOBSI3KMU.

VcribiTaHWe pPAacTBOPOB 3/I€KTPOJIMTOB U HEJJIEKTPOJUTOB Ha TipeiMeT
auccolManui.  3aBUCUMOCTh  CTeTleHW  3JIeKTPOJIUTUUeCKOW  AWCCOLMalin
YKCYCHOM KHC/IOTBI OT pa3baBjieHus: pacTBoOpa.

[IBrKeHre OKpallleHHbIX MOHOB B 3J/IeKTpUUeCcKoM Tiosie. [IpuroroBieHue
JKeCTKOM BOJIbI U yCTPaHEeHUe ee KeCTKOCTH. VIOHUTHI.

OO6pasiibl MUHepa/bHbIX BOJ, pa3/IMUHOT0 Ha3HaUeHUsl.

IIpakmuueckoe 3ausimue

[TpuroToBieHne pacTBOpa 3aZjlaHHOW KOHLIEHTPALIUU.

ITpogunbHbie u npogeccuoHanbHO 3HaAUUMBble 371eMeHMbl COO0epHCAHUSIL.
PacTtBopeHue Kak (U3MKO-XMMUYecKuid mpolecc. TeroBble 3¢deKkTbl Mpu
pactBopeHuu. Kpucramiorugparel. PemleHuve 3azau  Ha MacCOBYH — [I0JIFO
pacTBOPEHHOTro BelllecTBa. [IprMeHeHUe BO/IbI B TEXHUUECKUX 1ie/isix. JKecTKOCTh



BO/IbI M CITOCOORI ee ycTpaHeHUsl. MuHepasbHbIe BOABI.

1.5. Knaccugukayus HeopeaHuueckux coeOuHeHull u ux ceolicmeda

KucioTsl ¥ ux cBoiicTBa. KUC/IOThI Kak 3/1€KTPOJIMTHI, UX KlacCU(PUKaLvs
MO0 pa3IUYHbIM TpH3HaKaM. XWUMHUYECKHe CBOMCTBA KHUC/JOT B CBeTe TeOpUH
5JIEKTPOIUTUYECKOU JVCCOLALINN. OcobeHHOCTH B3aMMO/IeHCTBUS
KOHLIEHTPUPDOBAaHHOM CEePHOM M a30THOM KUUIOT C MeTa/uiaMd. OCHOBHbIE
Croco0bI MOTyYeHUsI KUC/IOTHI.

OcHoBanusi M wux cBo¥icrBa. OCHOBaHUS KaK 3/€KTPOJMUTHI, HUX
K/1accu(UKaLys M0 pa3IUuHbIM MPU3HaKaM. XUMHUYeCKHe CBOMCTBA OCHOBAHUM B
CBeTe TeOPUH 37eKTPOJUTUYECKON Auccolyalyy. Pa3noxkeHrue HEPaCTBOPUMBIX B
BOZie 0CHOBaHUM. OCHOBHBIE CTIIOCOOBI TTOTyUeHHSI OCHOBAHHH.

Conu n ux cBoucrBa. Comu Kak 3/1eKTpouThl. Covd CcpefiHUe, KUC/IbIe U
OCHOBHbIe. XHMMHUeCKHe CBOMCTBA COJIeM B CBETE TEOPUM 3eKTPOIUTHUYECKOU
muccormanuu. Criocobbl OMyYeHus Coe.

I'maponus conei.

Okcugpl U ux cBoiictBa. CoseoOpasyroie U HecosieoOpasytoriye
okcu/ibl. OCHOBHBIE, aM(OTEPHbIE U KUCJIOTHbIE OKCUbI. 3aBUCHUMOCTb XapaKTepa
OKCHJla OT CTeleHHW OKHWCIeHUs o0pa3yloljero ero Mertaaia. XUMHUYecKUe
cBOMCTBa OKCU/OB. [lo/yueHre OKCH/OB.

demoncmpayuu

B3anmogelicTBe a30THOM W KOHLIEHTPUPOBAHHOW CEPHOM KMC/IOT C
MeTasuiamu. ['openue docdopa v pacTBOpeHUe MPOAYKTa FOPeHHUs B BOJIE.

[Tonyuerne w cBoicTBa amMdoTepHOro THUAPOKCHAA. HeobOpaTuUMbIA
rUIpon3 Kapbua Kanbiysi. O6paTUMBbIN TUAPOIIN3 COel Pa3/IMUHOTrO THUIIA.

JlabopamopHbie onbimbl

VcnbiTaHWe pacTBOPOB KUC/IOT UHAWKATOpaMu. B3anMoielicTBUe MeTalioB
C KACJI0OTaMHu. B3aumozelcTBre KUC/IOT C OKCHJaMy MeTaslsioB. B3aumogelictBue
KHUCJIOT C OCHOBaHUsIMU. B3auMozercTBre KUCIOT C COMSIMMU.

WcnbiTaHre  pacTBOPOB  Ije/ioueld  WHAWKAaTopamMu. B3auMojencTBue
1jesioyer ¢ consiMu. Pasnio)keHre HepaCTBOPUMBIX OCHOBaHWU. B3anMmogeiicTBue
cojieli ¢ MetasyiamMu. B3aumopencTBue coneid Apyr ¢ apyroM. ['maponus conei
Pa3/IMYHOrO THIIA.

ITpopunbHble u npogpeccuoHa/IbHO 3HAUUMDIE 3/1eMeHIMbl COO0epHCaHusl.
[TpaBusia pa3baBjieHUs CepHOM KUCIOThL. Kcrmonb3oBaHMEe CepHOM KHUC/IOTHI B
MPOMBILIIEHHOCTH. EJKue 111e/10uM, MX WCI0/b30BaHWEe B TPOMBILIJIEHHOCTH.
lNaileHass ¥ HerailleHass W3BeCTb, UX TPUMEHEHHWe B CTpouTenbCTBe. ['wmc u
asiebacTp, TUTICOBaHMUE.

[Tousitie o pH pactBopa. KucnoTtHasi, 1ienouHasi, HeWTpanbHas cpeja
pPacTBOPOB.



1.6. Xumuueckue peaxkyuu

Knaccupukanuss XxuMHUecKHMX  peaknuii. Peakiuu  coefuHeHUs,
pas3/ioyKeHus], 3amMelljeHuss, obOMeHa. Karanutuueckue peakimu. OOpaTuMble H
HeoOpaTUMble  peakI[vH. ['omoreHHble = U TreTepOTeHHble  pPeakLUU.
OK30TepMHUUYeCKUe U 3HJ0TepMUYeCKre peakliu. TernnoBor 3(hPeKT XUMUUeCKUX
peakiuii. TepMoXvMHUUeCKHe YpaBHEHUSI.

OKuCIMTEeIbHO-BOCCTAHOBHTE/IbHbIEe peaknuu. CTereHb OKUC/IEHUS.
OkuciuTe/lb M BOCCTaHOBJ/IeHWe. BoccTraHoBUTeNb U OKUCIeHWe. Metof
3/IeKTPOHHOTO  0anaHca [/ COCTaB/IeHWSI  YpPaBHEHUM  OKUC/IUATEeTbHO-
BOCCTaHOBUTE/IbHBIX Peaki[1i.

CkopocTb XMMHUUYeCKHUX peakuuu. [IoHSITHE O CKOPOCTM XHWMHUUECKUX
peakuyid. 3aBUCUMOCTb CKOPOCTH XMMUUECKUX peakivii OT pa3lMyHbIX (DAKTOPOB:
TIPUPO/bI pearupyroluX BelllecTB, UX KOHLIEHTpal[uH, TeMIepaTypbl, TOBEPXHOCTH
CONPUKOCHOBEHMUSI U UCTIO/Ib30BaHUs KaTaInu3aTOPOB.

OOpaTtuMocTh XUMHUYeCKHX peaknud. OOpaTumbie W HeoOpaTUMbIe
peakiuu. X¥MHUUyeckoe paBHOBECHE U CTIOCOOBI er0 CMelleHUS.

demoncmpayuu

[Tpumepnl HeOOpPAaTUMBIX peakI[|i, UAYIUX C oOpa3oBaHWEM OCafKa, Ta3a
WM BO/Ibl. 3aBUCMMOCTb CKOPOCTH peakI[My OT TIPUPO/Ibl pearupyrolyx BelecTB.
B3anMo/ielicTBHe paCTBOPOB CEPHOM KUC/IOTHI C paCTBOPAMM TUOCY/b(aTa HaTpUs
Pa3/IMYHOM KOHLIEHTpaL[MU U Temnepatypbl. Moieb KUMSILero CJiosl.

3aBUCMMOCTb  CKOPOCTU  XWMHMUYECKOW  peaklud OT  MPUCYTCTBUSA
KaTajqu3atopa Ha TIpuMepe pas3/io)KeHUs T[epoKCHJa BOAOpOoJa C TOMOILbIO
JVOKCH/a MapraHija ¥ Karasasbl.

Mogens 3mekTpousepa.

Mopenb 3/1eKTPOJIM3HOM BaHHBI [/ TMOJydYeHUs aqtoMUHUA. Mogesnb
KOJIOHHBI CUHTEe3a aMMHakKa.

JlaGopamopHble onbimbl

Peakijusg 3ameleHuss MeJu >KeJe30M B pacTBOpe MeJHOTO Kyropoca.
Peakiuu, uayiiue ¢ oOpa3oBaHHeM 0OCajiKa, ra3a Wi BOJBI.

3aBHMCHUMOCTb CKOPOCTH B3aUMOZIEMCTBUS COISTHOM KUCJIOTBI C MeTa/ljlaMd OT
WX TIPUPO/IBI.

3aBUCUMOCTb CKOPOCTH B3aUMOZEHCTBUS LIMHKA C COJITHOM KMC/I0TOM OT ee
KOHLIeHTpaL[1K.

3aBHUCHMOCTb CKOPOCTH B3auMojieicTBUsl okcuga meau (II) c cepHoit
KUCJIOTOM OT TemIiepaTyphbl.

ITpogunbHbie u npogeccuoHanbHO 3HaAUUMBIE 371eMeHMbl COO0epHCAHUSI.
[TonsiTie 006 3seKTponmM3e. OJEKTPOJM3 PACIIaBOB. JJIEKTPON3 PAaCTBOPOB.
ONeKTPOMUTHUYECKOe TOAydyeHWe amroMuHusA.  [IpakTudeckoe TpUMeHeHUe



yjiekTponu3a. ['asmbBaHoriacTuka. ['anbBaHocTerusi. PaduHupoBaHue 1IBETHBIX
MeTaJlIoB.

Karamms. ['oMoreHHele U reTteporeHHble Karajau3aTopbl. IIpoMOTOpEI.
Karamutuueckue sifibl. THTHOUTOPBI.

[Ipon3BO/ICTBO aMMUaKa: ChIpbe, arrapaTypa, HayuHble TTPUHLIUIIBIL.

1.7. Memannbl u Hememanibl

Metamnbl. OCOOEHHOCTU CTPOeHHsi aTOMOB U KpHUCTa/ioB. dusnueckue
CBOMCTBa MeTa/yioB. Kiaccudukanusi MeTa/yIoB MO Pas3/IMUHBIM TPU3HAKaM.
XUMHUeCKHe CBOWCTBA META/VIOB. OJIEKTPOXMMUYECKUM PsAfl  HarpsOKeHUU
MeTa/IJIoB. MeTaioTepMusi.

O61ue crnocoObl TO/MydeHUss MeTanaoB. [IoHSTHME O MeTa/uTyprumu.
[TvpomeTannyprusi, TUAPOMETANTYPrusi U jieKTpoMeTasutyprus. CrijlaBbl YyepHble
Y 1IBETHBIE.

Hemeta/ibl. Oco0eHHOCTH CTpOeHUsi aTOMOB. HemeTasnibl — TMpOCTbIe
BelllecTBa. 3aBUCUMOCTb CBOMCTB TajIOT€HOB OT WX I0JIOKEHHS B TepUOUYeCKOU
cucteme. OKHUCIUTENBbHBIE M BOCCTAHOBUTE/IbHbIE CBOWCTBA HEMETA/VIOB B
3aBUCUMOCTHU OT MX IOJIOJKEHHUS B PSALY 3/1€KTPOOTPULATETbHOCTH.

demoncmpayuu

Konnekuusi MeTanios.

B3auMo/ielicTBHe MeTaslJIoB C HeMeTasylaMu (KeJie3a, LIMHKA U aTlFOMUHUS C
CepoM, allFOMUHUS C MO/I0M, CYPbMBI C XJIOPOM, TOPEHUE KeJle3a B XJiope).

['opeHuvie MeTanioB. AJTFOMUHOTEPMUS.

Konnekuusi HemetaioB. ['opeHue HemeTamioB (cepbl, (ocdopa, yris).
BbiTecHeHre MeHee AaKTHMBHBIX Ta/JioOTeHOB W3 PACTBOPOB HUX cojeit Oosee
aKTHBHBIMU rajioreHaMH.

Mopenb NPOMBILLIJIEHHONM yCTaHOBKM [Jisi IPOWU3BO/CTBA CEPHOW KHUC/OTHI.
Mogens meun s 00kura u3BecTHsiKa. KosuleKUuyu MpOAYKIMM CUIMKATHOU
MIPOMBILIEHHOCTH (CTeKna, Gapdopa, ¢asiHca, 1jeMeHTa pa3/IMYHbIX MapoK U Jp.).

JlaGopamopHble onbimbl

3aKasika M OTITyCK CTasIu.

O3HaKoOMJIeHHe CO CTPYKTypamu ceporo u 6Genoro uyryHa. Pacrio3HaBaHue

PYZ Kese3a.
IIpakmuueckue 3aHamus
[Tonyuenue, cobupanue ¥  pacrio3HaBaHue ra3os. Pemenue

9KCIIepUMeHTaIbHbIX 3aJay.

ITpogunbHbie u npogeccuoHanbHO 3HaAUUMBble 371eMeHMbl COO0epHCAHUSIL.
Koppo3usi MeTasnioB: xuMuueckas 1 3/1eKTpOXUMUUecKasi. 3aBUCUMOCTb CKOPOCTH
KOPpPO3UM OT YCJIOBUI OKpY»Katolieii cpesibl. Knaccudukaiiyisi KOppo3uu MeTasljioB
T10 pa3/IMUHBIM TMpH3HakKaM. Crioco0bl 3alUThl META/VIOB OT KOPPO3UH.



[Ipon3BOACTBO UyTryHa U CTaIH.

[ToniyueHne HemeTa/sIOB (DPaKIIMOHHOM TEPEeroHKON >XUAKOTO BO3[yXa U
3JIEKTPO/IM30M PaCcTBOPOB WX PacCIlJIaBOB 3JIEKTPOJIUTOB.

CuIMKaTHast IPOMBIIIIEHHOCTh. [TpoM3BO/ICTBO CEpHOM KUC/IOTHI.

2. OpraHuyeckasi XuUMusi

2.1. OcHo8Hble nNOHAMUSI Op2aHUYECKOU XuMUuu U meopusi CMpOeHus
OpeaHuuecKux coeouHeHull

I[Ipegmer opraHuyeckow XxuMuUHM. [IpUpojHble, WCKyCCTBeHHble U
CUHTeTUYeCKue opraHuueckue BeljectBa. CpaBHeHHe OPraHUYeCcKHUX BeLeCTB C
HeopraHuveCKMMH.

BaneHTHOCTb. XUMUUeECKOe CTpOeHMe KaK MOPSAJOK COeJWHEeHUs] aTOMOB B
MOJIEKYJIbI 10 BaJIeHTHOCTH.

Teopussi cTpoeHuss opraHnuyeckux coeguHeHnud A.M.Bytieposa.
OCHOBHBIE TOJIOXKEHUSI TEOPUM XUMHUUYECKOr0o CTpoeHus. V3omepusi U M30Mepbl.
XuMuueckure GopMyJibl U MOJIe/TU MOJIeKYJT B OpraHUYeCcKou XUMUU.

Knaccudukanusa oprannueckux BemnecTB. Knaccudukanys Beljects mo
CTPOEHMIO YTJIEPOJHOr0 CKejleTa U HaJIMuri0 (PYHKUMOHA/IBHBIX rpynm. ["'omosioru
v romoJiorusi. Hauana Homenksatypel [IUPAC.

Knaccudukanusa peakuyd B OpPraHMYeckod Xumuu. Peakiuu
npucoefiuHeHyst (TWAPUPOBAaHUS, TaJlOTeHUPOBAHMS, THPOrajJoreHUpOBaHUs,
ruzpaTalum). Peakuyn OTILLerIeHUsI (ZeruapypoBaHus,
JeruAporaioreHupoBanus, geruaparanuu). Peakuuu 3amernenus. Peakuyu
M30MepU3aLvu.

demoncmpayuu

Mopenu mMoJieKyJ1 FOMOJIOTOB ¥ U30MEePOB OPraHUYeCKUX COeJVHEHUM.

KauecTBeHHOe oOHapy)keHHe yrjiepojia, BOOpOZa U XJopa B MoJieKyJax
OpraHhuYeCKUX COeIMHeHUMN.

JlaGopamopHbiii onbim

W3roToBneHre Moziesield MOJIEKYJT OPraHUYeCKUX BeLeCTB.

ITpogunbHble u npogeccuoHanbHO 3HaAUUMBIE 3/71€MeHMbl COOePHCAHUSIL.
[Tonsitue o cybcrpaTe W peareHTe. PeakiluM OKUC/IEHUS U BOCCTaHOBJIEHMS
opraHnueckux BellecTB. CpaBHeHMe  KjacCU(MUKAllUM  COeJWHEHUM U
K/1acCU(UKal[MX peakijiii B HeOpraHMuuecKol U OpraHu4eckor XUMUU.

2.2. Yeneeo000po0obl U ux npupoOHble UCMOUHUKU

AnkaHbl. AJKaHbl: TOMOJIOTUYECKWW psAZl, W30MePUST M HOMEHKJAaTypa
aJIKaHOB. XMMHYEeCKHe CBOMCTBA aJKaHOB (MeTaHa, 3TaHa): TOpPeHHe, 3aMelleHue,
pasJioXkeHue, JerupupoBanue. [IppuMeHeHne alkaHOB HA OCHOBE CBOMCTB.

AnkeHbl. OTWIeH, ero TojyuyeHde  (JeruApuUpOBaHMEM  3TaHa,
JernonuMepusanuerd  0oavusTWaeHa).  ['omosiormueckut — psi,  M30Mepus,



HOMEHKJIaTypa aJIKeHOB. XMMHUeCKHe CBOMCTBA 3TU/IEHA: TOPeHne, KaueCTBeHHbIe
peakiuu (oOeciiBeuriBaHWe OpPOMHOM BOJ[bI M pacTBOpa Te€pMaHraHaTa Kajws),
ruparanus, monumepusanus. IIppuMeHeHne 3TUIeHa Ha OCHOBE CBOKCTB.

Jquenbl U Kayuyku. [IoHATHe O [AueHaxX Kak YrJieBOAOpoJax C [JBYMS
MBOWHBIMHU CBs13siMH. ComnpspkeHHbIe WeHbl. XMMHUeCKHe CBoOWCTBa OyTajveHa-
1,3 u u3onpeHa: obeciiBeurBaHWe OPOMHOM BOJBI U MOMMEpH3allsA B KayUyKH.
HarypanbHbIii U CUHTeTUUeCKHe KayuyKu. Pe3uHa.

AnkuHbI. AneTuneH. XHMUUeCKHe CBOMCTBA alleTWieHa: TOpeHue,
obeciiBeuriBaHre OPOMHOM BO/IbI, TIPUCOEAVMHEHUI XJIOPOBOZIOPO/ia U TU/paTaLysl.
[IpyuMeHeHMe alleTWeHa Ha OCHOBe CBOMCTB. MexxknaccoBasg HU30MepUst C
ajKaJiueHaMu.

Apenbl. bBen3on. Xumuueckue CBOMCTBa 0OeH30/1a: TOpeHUe, peakluu
3aMelrieHHs (TajoreHUpOBaHWe, HUTpOBaHue). [IprMeHeHue GeH30/la HA OCHOBe
CBOUCTB.

IIpyipogHble WMCTOYHUKHU YI/AeBOAOPOAOB. [IpyWpoAHBIM Tra3: COCTaB,
TIpYMMeHEeHUe B KaueCTBe TOILIMBaA.

Hedtb. CoctaB u nepepabotka Hedtu. [leperonka Hedtu. HedrenpoayKThi.

demoncmpayuu

['opeHue MeTaHa, STU/IeHa, aljeTU/IeHa.

OTHoOLleHWe MeTaHa, JTW/IeHa, aleThieHa U 0OeH30/sa K pacTBOpam
repMaHraHarta Kaausi 1 6poMHO#t Bo/e.

[TonyueHvie STuieHa peakUMen Jerwaparaluy 3TaHO/a, aleTh/leHa —
TU/IPOIM30M KapOuia KaslbLIusl.

PasnoxkeHue Kayuyka Ipy HarpeBaHUM, UCIIbITAHUE MIPOAYKTOB Pa3/I0KeHUs
Ha HerpezebHOCTb.

Konnexkiusi obpa3ijoB HedTy u HedTenpoAyKToB. Kosnekius «KaMmeHHBIM
YI0Jib U TIPOAYKLIUSI KOKCOXMMUYECKOT0 TIPOM3BO/CTBA».

JlaGopamopHble onbimbl

O3HakoM/ieHWe C KoJyilekiuedd 00pa3ijoB HehTM U TIPOAYKTOB ee
nepepaboTky. O3HaKOMJIEHHE C KOJIJIEKI[MeH KaydyKoB W oOpasliaMyd W3/e/Tui U3
PEe3UHBI.

ITpopusbHble u npogpeccuoOHA/IBHO 3HAUUMDIE 3/1eMeHIMbl COO0epHCaHusl.
[IpaBwio B.B.MapkoBHuKkoBa. Kiaccudukaiius U Ha3HaueHWe Kay4yyKoOB.
Knaccudukaiys v Ha3HaueHre pe3vH. BykaHu3aius Kaydyka.

[TosnyueHue alleTWeHa TIMPOJM30M MeTaHa W KapOWAHBIM CrIoCO60M.
Peaknus nonumMepusanuu BUHUAXIopya. [1oTMBUHUIXIOPU, U ero IpuMeHeHue.
TpumMepusaifus arjeTusieHa B 6eH3071.

[Torsitve 06 3KcTpakiuy. BocctaHoBneHne HUTpoOeH30/la B aHHWIMH.
["omonornueckuii psig apeHoB. Tonyon. HutpoBanue tonyosa. Tpotui.



OcHOBHbIe HarpaB/ieHUs MPOMBIIIIEHHOW TepepaboTKU MPUPOAHOrO Tasa.
[MoryTHBIN HedTAHOM ra3, ero nepepaboTka.

ITporjecckl TIPOMBIIIZIEHHON TiepepaboTKu He(pTH: KPeKWHT, pu(OpMUHT.
OxkTaHOBOE YKC/I0 O€H3WHOB M 11€TAaHOBOE UKCJIO [IU3€e/TbHOTO TOTIMBA.

Kokcoxumuueckoe MpOU3BO/CTBO U €r0 TIPOAYKIIUSI.

2.3. Kucnopodcooepacaujue opeaHuyecKue coeOUHeHUst

Coupthl. [lonyueHue 3TaHona Opo)keHHWeM TJIFOKO3bl W THjpaTaljuiei
TUMeHa. ['uipoKcuibHas rpymna Kak (yHKIMoHanbHasA. [loHsSTHe O mpeze/bHBIX
OJJHOATOMHBIX COMpPTax. XUMWYECKHMe CBOMCTBAa 3TaHOJIa: B3aUMOJEUCTBUE C
HaTpyeM, obOpa3oBaHHe TMPOCTHIX CJOXKHBIX 3(UPOB, OKHUC/IEHWE B abJeru[.
[IpumeHeHVe 3TaHOMA Ha OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 MOCAeACTBUSL [JIs
OpraHu3Ma uejioBeKa U npejlyrnpexjeHue.

['nvlepuH Kak TIpe/iCTaBUTe/lb MHOTOAaTOMHBIX CHUPTOB. KauecTBeHHas
peakiusi HA MHOr0aTOMHbIe CrUpThI. [IpriMeHeHre rauLepuHa.

®eHos1. Pu3nyeckre U XMMUUYeCKUe CBOMCTBa (peHosa. B3aviMHOe BiusiHue
aTOMOB B MOJieKyJ/ie (heHO/a: B3aUMO/eHUCTBUE C TUAPOKCUIOM HaTpUsi U a30THOM
KucioTou. [IpuMeHeHue (heHOJ1a HA OCHOBE CBOMCTB.

Anbaeruapl. IloHatve 00 anmpAervgax. AJsbAerdfiHas TpyMa Kak
dbyHKMOHanbHasi.  dopManbierd U ero  CBOMCTBA:  OKWC/IeHWe B
COOTBETCTBYIOIIYIO KUCJIOTYy, BOCCTAHOBJ/IEHWE B COOTBETCTBYIOIIUN CITUPT.
[TonyyeHue anbAeruyioB OKHMCIEHHWEM COOTBETCTBYHOIIMX CIUPTOB. [IpumeHeHue
dbopmasbJeruia Ha OCHOBE ero CBOMCTB.

KapOoHnoBble  KHC/I0TBL.  [loHsiTMe 0  KapOOHOBBIX  KHCJ/IOTaX.
KapbokcunpHasi Tpyma Kak (hyHKI[MOHaIbHast. ['oMooruyeckKuii psiji mpefiesibHbIX
OJJHOOCHOBHBIX ~ KapOOHOBbIX KHC/IOT. [losiyueHre KapOOHOBBIX  KHC/IOT
OKHCJ/IEHHEM a/lbJIeTUI0B. XUMHUeCKWe CBONCTBA YKCYCHOM KHC/IOTBI: 0O0Iire
CBOMCTBA C MUHEPa/IbHbIMUA KHUCIOTaMU U peakliys sTepudukaiyu. [IpumeHeHue
YKCYCHOW KHCJIOTbI Ha OCHOBE CBOWCTB. BhICIIMe >KHPHBbIE KUCIOTHI Ha MpUMepe
NMabMUTUHOBOUW U CT€aPUHOBOM.

Cnoxsbie 3¢upbl U XKUpbl [lo/nyueHre C/10KHBIX 3(UPOB peakiyen
sTepudurkalud. CrokHble >(QUpbl B TMpUpPOJAe, HX 3HaueHWe. [IpuMeHeHUe
C/I0’KHBIX 9()MPOB Ha OCHOBE CBOMCTB.

JKupbl kKak cnoxkHble 3(upbl. Krnaccudukaiiys KAPoOB. XUMHYECKUe
CBOMCTBA YKUPOB: TU/IPOJIU3 U THAPUPOBaHKE KUJKUX XKUPOB. [IprMeHeHre >KUPOB
Ha OCHOBe CBOWCTB. Mbuia.

YrneBoabl. YTieBoAbl, UX KaaccupUKalusi: MOHOcaxapubl (T/IH0KO3a,
dbpykTO3a), [rucaxapy/ibl (caxapo3a) U Morcaxapubl (Kpaxmari v 1e/UirJi03a).

['roKo3a — BeleCTBO C ABOMCTBEHHOUW (yHKIMed — asibJeruoCupT.
XYWMHUYeCKWe CBOMCTBA TIJIFOKO3bl: OKHUC/JEeHHME B T[JIFOKOHOBYHK) KHUCJ/IOTY,



BOCCTaHOBJIeHWe B COpOMT, criupToBOoe OposkeHuwe. [IpuMeHeHMe TUIFOKO3bI Ha
OCHOBe CBOWCTB.

3HaueHve YTr/JeBO/IOB B >XMBOM MpUPOJle M >KU3HU uesioBeKa. [ToHsTHE O
peakiusxX TOJUKOHJeHCal[ud W TUApPO/M3a Ha MpuMepe B3avMOIIpeBpallieHUit:
TJII0KO3a « TIO/IUCaxapu.

demoncmpayuu

OKucieHre CriupTa B ajbJerus,.

KauecTBeHHbIe peaki[iyd Ha MHOTOAaTOMHbBIE CITUPTHI.

PacTBOoprMOCTb (peHO/Ia B BOJie TpY OOBIUHOM TeMriepaType W HarpeBaHUHU.
KauecTBeHHbIe peakijiy Ha (heHOI.

Peak1ivisi cepeOpsTHOTO 3epKaJjia a/ibJerujoB U TJIFOKO3bI.

Okuc/ieHve anbJeruioB U TJOKO3bl B KUCJIOTY C TOMOILIBIO THAPOKCHUAA
meau (I1). KauectBeHHasi peakiiysi Ha Kpaxmar. Kosiekiys 3(pMpHbIX Mace/.

JlabopamopHbie onbIimbl

PacTBopeHue riuiiepvHa B BOZie U B3auUMO/IeiCTBUe C TU/IPOKCUIOM Meu
(IT). CBoticTBa YKCyCHOM KHC/IOTHI, OOIIFie CO CBOMCTBAMH MUHEPa/IbHBIX KHC/IOT.
IToka3aTe/bCTBO Herpe/ie/IbHOTO XapakKTepa »KUJKOro yKupa.

B3aumogeiicTBue T/HOKO3bl W caxapo3bl C ruapokcuzgom wmeau  (ID).
KauecTBeHHasi peakijusi Ha Kpaxmal.

ITpopunbHble u npogpeccuoOHa/IBHO 3HAUUMDIE 3/1eMeHIMbl COO0epHCaHusl.
MeTunoBbld COUMPT W €ro MCIO0/Ab30BaHUE B KaueCTBe XUMHUYECKOTO ChIPhSI.
TOKCMUHOCTb MeTaHOJIa W TIpaBW/Ia TeXHUKU 0e30IacHOCTU MpU paboTe C HUM.
OTU/EHTJIUKONb U ero TNpuMeHeHHe. TOKCUUHOCTh STW/IEHTJIMKO/S U TIpaBuUJa
TeXHUKH Oe30racHOCTH TIpu paboTe ¢ HUM.

[Tonyuenue ¢deHona M3 NPOAYKTOB KOKCOXMMUYECKOTO MPOU3BO/CTBA U U3
OeH3o011a. [TonmMKoHaeHcalus dbopmanbaeruzia C dbeHoOM B
deHonodopmanbieruiHyro cMmomny. Anetanpierus. I[loHaTHe O KeTOHaX Ha
rpumMepe alleToHa. [IpyMeHeHMe alleToOHa B TeXHUKe U TPOMBIIIIEHHOCTH.

MHoroob6pa3ve  KapOOHOBBIX  KHCJIOT  (I[aBeJieBOM  KHUC/IOTBI  Kak
JIBYXOCHOBHOM, aKPUJIOBOM KHC/IOThI KaK Herpeze/bHOM, 6eH30HHOM KUCIOThI KakK
apoMaTU4ecKom).

[TnenkooOpa3sytoiljie Macia. 3aMeHa J>KUPOB B TeXHHWKe HEMUIIeBbIM
ceipbeM. CUHTeTUUeCKUe MOIOILIe Cpe/iCTBa.

MosouHokucioe OpokeHHe T/HOKO3bl.  KucjiomosiouHble — TMPOJYKTHI.
CuocoBaHue KopMoB. HutpoBaHue Lie/ir0/103bl. [IMpOKCHIvH.

2.4. Asomcodepacaujue op2aHuueckue coeduHeHusi. Iloaumepnbl

Amunbl. [ToHsTre 06 amyuHax. AnrdaTHdyeckre aMUHbBI, UX K/lacCU(UKAIUs
Y HOMEHK/IaTypa. AHW/IMH KaK OpraHhueckoe ocHoBaHue. [TonyueHre aHWIMHA U3
HUTpoOeH30/1a. [I[prMeHeHWe aHHW/TMHA Ha OCHOBE CBOMCTB.



AMHHOKHC/IOTbI. AMUHOKHUC/IOTBHI KaK aMdoTepHble JU(YHKIMOHATbHBIE
OpraHuyeckue COe/IUHEHUS]. XyMUUecKue CBOMCTBa aMUHOKHUCJIOT:
B3auUMO/IeliCTBUe C IlleJlouaMy, KUCAOTaMU U [Jpyr C JApyroMm (peakius
MOJIMKOH/leHcaluu).  [lenTuaHas CBsA3b M MOJMUMNENTUAbL.  [IpuMeHeHue
aMUHOKHC/IOT Ha OCHOBE CBOMCTB.

Benku. [lepBuuHas, BTOpPWYHAs, TpeTUYHAass CTPYKTypbl OeJIKOB.
XyUMHUueckKre CBOMCTBa Oe/IKOB: TropeHHe, JeHaTypallys, THUApPOJU3, IIBeTHbIe
peakiuy. bronornueckre GyHKIMM O6eTKOB.

ITommepsnl. benky u nonmcaxapybl Kak OUOMoIMMephI.

ITnactmaccel. IlosyyeHne TOMMEpPOB peakiyed MOIMMepU3alud |
MOJIMKOH/leHCalMd. TepMoriacTUYHble U TepMOpPeaKTHMBHbIE  TJIaCTMAacChl.
[IpencraBuTtenu miacTMmacc.

BonokHa, wux kiaaccupuxkamusa. I[lonyueHue BO/IOKOH. OTjenbHbIe
Tpe/ICTaBUTE/ I XUMHUUYECKHUX BOJIOKOH.

demoncmpayuu

B3auMo/ieiicTBe aMMMakKa M aHWIWMHA C COJISHOW KucCiIoToW. Peakijus
aHWU/IMHA ¢ OPOMHOM BOJOM.

loka3aTenbCTBO  HalmMuus  (PYHKI[MOHA/NIbHBIX TPyMNNn B  pacTBopax
aMUHOKUCJIOT. PacTBOpeHue U ocaxk/jeHue 0eKkoB.

LiBeTHBIe peakiuK OeKOB.

['opeHune NTUUbEro Mnepa v MEepCTIHON HUTH.

JIabopamopHbie onbimbl

PacTBOpeHue 6e/TKOB B BOJI€.

Ob6HapyskeHue 6eTKOB B MOJIOKe Y MSICHOM Oy/iboHe.

HenHarypaiiys pactBopa 6enka KypyuHOTo sifilja CITUPTOM, PaCTBOpPaMH CoJiek
TsDKe/bIX MeTaslJIOB Y TIPU HarpeBaHUHU.

IIpakmuueckue 3aHamus

PeltieHre 3KCIriepUMeHTaNbHBIX 3a/lad Ha WAeHTU(PUKAIUI0 OpraHudecKux
coeauHeHU. Pacrio3HaBaHuMe M1acTMacc U BOJIOKOH.

ITpogpunbHble u npogeccuoHaIbHO 3HaAUUMble 3/71eMeHMbl COOePHCAHUSI.
AMMHOKaNpoHOBasi KMC/I0Ta. KarpoH Kak mpe/[CTaBUTe/Tb TTOTMaMU/IHBIX BOJIOKOH.
Vcrionb3oBaHue TUpo/K3a Oe/lKOB B IIPOMBIIUIEHHOCTH. [1OMMBUHUAIXIOPU/I,
nonuteTpadTopaTWiieH (TeduioH). @PeHonodopmanbAeryiHble  IJIaCTMACCHI.
Hennynous,. ITpoMblIiiyieHHOe TPOX3BO/ICTBO XMMUYECKUX BOJIOKOH.

IIpumepHbie TeMbl pedepaToB (0K/1a/10B), MHAUBHAYA/ILHBIX IPOEKTOB

. buoTexHonorus v reHHas uHxeHepuss — TexHosioruv X XI Beka.

. HaHoTexHOM0rus1 Kak TIPUOPUTETHOE HarlpaB/ieHWe pa3BUTUSI HAYKU U
ripon3Bo/cTBa B Poccurickor denepaiyu.

. CoBpeMeHHbIe MeTO/Ibl 00e33apaKUBaHUS BO/IbI.



/1€ pIUKOB.
MeJULHe.

AJyioTpOInys MeTasloB.

JKusHb U fedarenbHOCTh [I.V1.MeHaeneeBa.

«[TeproueckoMy 3aKOHY OyzyIiiee He TPO3UT pa3pylleHHeM. ..»
CuHre3 114-ro >smeMeHTa — TPUYM(] POCCUMCKUX (PU3UKOB-

N3oTornel Bogopoa.
Ncrnonb30BaHue pajJMOAaKTUBHBIX U30TOIOB B TEXHUUECKUX LeJisX.
PeHTreHoBCKOe wu3/iyueHHMe U ero WCIIO/b30BaHHWEe B TeXHUKe U

[Tna3mMa — yeTBepTOe COCTOSIHUE BellleCTBa.
AmMopHbIe BelllecTBa B TIPUPO/ie, TEXHUKE, OBITY.
OxpaHa OKpy’Kawllleid cpefbl OT XHMUUECKOrO 3arpsi3HeHusl.

KonuuecTBeHHbIe XapaKTePUCTUKK 3arpsi3HEHUs OKpYKatollell cpe/ibl.

[TpuMeHeHHe TBePOTO U ra3000pa3Horo okcuza yriaepoga (IV).
3aliyTa 030HOBOT'0 3KPaHa OT XUMUUECKOTO 3arpsi3HeHusl.
I'pyboaucriepcHble CUCTEMBI, WX KIacCU(MUKALUS U UCTIOh30BaHHe B

npo(eCCUOHAILHOM J1eATe/IbHOCTU.

KocmeTtnueckue renu.

[IprMeHeHMe CyCTieH3UM U SMYJIbCUN B CTPOUTETLCTBE.

MuHepaJsibl U TOPHBIE OPO/ibI KAK OCHOBA JINTOC(EPHI.

PactBopsI BOKpyT Hac. Turbl pacTBOPOB.

Boga Kak peareHT U cpezia AJj1s1 XMUMUYECKOro IpoLiecca.

JKu3Hb U fedarenbHOCTb C.AppeHuyca.

Bxkuiazg O0TeYeCTBeHHbIX YUeHbIX B pasBuTHe Teopuu

3/1eKTPOJIMTUUECKOMN JIMCCOI[HALIUM.

npoQus.

OBITY.

YcTpaHeHuHe >KeCTKOCTH BO/IbI Ha TIPOMBILLLJIEHHBIX TPeANPUSTHSIX.
CepHast KUCJIOTa — «XJ1e0 XUMHUUECKOM TTPOMBIILITIEHHOCTH.
Vcnonb30BaHre MUHepaabHBIX KUC/IOT Ha MPeATPUATUSIX Pa3TMYHOrO

OKcybl ¥ COMM KaK CTPOUTE/IbHbIe MaTepyallbl.

Wctopus rurca.

IToBapeHHas CO/Ib KaK XUMHUYeCKOe ChIphbe.

MHoronvkuii kKapboHaT Kasbliysi: B TIPUPO/ie, B TIPOMBIILJIEHHOCTH, B

Peakiiiyi TopeHUsI Ha TIPOM3BO/ICTBE U B OBITY.

BupTyanbHOe Mo/ileTMpOBaHNe XUMHUUYeCKHX TTPOLIeCCOB.

DNeKTPOJIi3 PaCTBOPOB 3JIEKTPOJIUTOB.

DNeKTPOJI3 pacrijlaBoB 3/IEKTPOIUTOB.

[TpakTHueckoe  TpUMeHeHWe  3/eKTpoJsiM3a:  padUHUpPOBaHUeE,



ra/IbBAHOII/IACTHKA, I'a/IbBAHOCTET'HA.

. WcTopus monmyyeHUs: U MPOU3BO/CTBA aTFOMUHMS.

. ONeKTPOJUTHYEeCKOe MoJTyueHre U padhvHUPOBaHUE MeU.

. JKu3Hb U fedaTenbHOCTh 1. /13BH.

. Ponb MeTanioB B WCTOPHMM Ue/IOBeUeCKOW LMBUIM3aLuu. Vctopusi

OTeueCcTBeHHON uepHOW MeTa/yprud. CoBpeMeHHOe  MeTa/lypruyeckoe
TIPOX3BO/ICTBO.

. Vctopusi oTeueCTBeHHO!M I[BeTHOW MeTa/ypruv. Posib MeTalioB U
CTJIaBOB B HAYUHO-T@XHUYECKOM Mporpecce.

. Koppo3usi MeTassioB U CrIOCOOBI 3aIIIUTHI OT KOPPO3UH.

. WHepTHbIe Ui 6/1aropofHble rasbl.

. Poxparorye coi — rajioreHsl.

. VcTtopust IBeICKOM CITUYKU.

. VcTopusi BOSHUKHOBEHHWS U Pa3BUTUSI OPraHAUeCKOU XUMUMU.

. Kusnb v fedarensHOCTs A.M.ByTneposa.

. Burtanusm u ero kpax.

. Ponb oTeueCTBEHHBIX YU€HBIX B CTAHOB/JEHWW W Pa3BUTHUH MHUPOBOU
OpraHUYeCKOU XUMUH.

. CoBpeMeHHbIe TIPe/ICTaBIeHUsI O TEOPUM XUMHUUYECKOT'0 CTPOEHUS.

. DKoJIorM4yecKre acreKThl UCI0/Ib30BaHusl YI/IeBOJOPOAHOTO ChIPbSI.

. OKOHOMHUYECKHEe acreKTbl MeXyHapOJHOI0 COTPyAHUYeCTBa II0
VICII0/Tb30BaHUI0 YT/I€EBOJOPOAHOTO ChIPBSI.

. Vctopusi OTKpBITHS ¥ pa3pabOTKKM Ta30BbIX W He(TAHBIX
MeCTOpOXJeHul B Poccuiickon ®efepaniyu.

. XUMUS YyTIeBOJOPOJHOTO ChIpbs ¥ MOsi OyyIriast mpodeccus.

. YrneBomopoAHOe TOIUIMBO, €ro BU/bI U Ha3HAUEHUe.

. CuHTeTHUeCKHe KayuyKW: UCTOPHs, MHOT00Opasue 1 TiepCIieKTHBHI.

. Pe3nHOTEeXHUWYECKOEe TIPOM3BOACTBO U €ro poJb B HAyYHO-
TeXHUUYeCKOM Mporpecce.

. CBapouHOe TIPOU3BO/ICTBO U POJIb XUMUH yTJIEBO/IOPO/IOB B HEM.

. HedpTr ¥ ee TpaHCIOPTUPOBKA KaK OCHOBAa B3aWMOBBITOZHOTO
Me>KyHapO/IHOTO COTPYHHUYEeCTBa.

PA3AEJI 2 buosiorus
BBegenue
OObekT wu3yueHHss OMONMOTMM — >KUBasi TpHUPOZA. [IpU3HAKK >KUBBIX

OpPraHM3MOB M WX MHOTOooOpa3ue. YpOBHeBas OpraHU3alivs >KUBOU TIPUPOJbLI U
9BOJTIOLMS. MeTo/bl TIO3HAHUS >KUBOM TpHUpPOAbL. OOIIMe 3aKOHOMEPHOCTH
6uonorvu. Ponk 6uonoruu B GOpMUPOBAHUM COBPEMEHHOM eCTeCTBEHHO-HAyUHOU
KapTUHBI MUPA U MPAKTUUYECKOU [1eATeIbHOCTH JIFOZEM.



3HaueHre OWOMOTHMM TIPM OCBOEHWHM IIpOodeccHii U  CrerHraJbHOCTeH
cpefHero npodeccroHaaIbHOro 00pa3oBaHUsl.

demoncmpayuu

buosiornueckrie cuCTeMbl pasHOTO YPOBHS: KJjleTKa, OpraHu3M, IOILyJISLusd,
3KoCUcTeMa, brocdepa.

LlapcTBa >XMBOU MPUPO/BI.

1. YYEHUE O KJIETKE

XumMHnuyeckass opraHusanusl KijaeTKd. KrieTtka — 3jeMeHTapHasd >XuBast
cucreMa u

OCHOBHasi CTPYKTYPHO-()YHKLIMOHA/IbHasl UHULa BCeX )KUBBbIX OPraHU3MOB.
Kpamkas ucmopus u3yueHus K1emxu.

XvMHUUecKass opraHu3anusi KineTkd. OpraHuueckve W HeOpraHhuyecKue
BellleCTBA KJeTKA W JKMBBIX OpraHu3MOB. benku, yrieBoApl, JUOUABI,
HYKJ/IEMHOBbIe KHCJIOTHI U UX POJIb B KJIETKeE.

Ctpoenue u (QyHKIMM KeTKH. [IpoKkapyoTHyeckue U 3yKapuOTHYecKHue
KIeTKU. Bupycbl Kak HekieTouHass ¢opMa >XM3HM M uX 3HaueHWe. Bopnba c
BUpYCHbIMU 3a0oseBanusmu (CIT/ u ap.) Lluronsia3ma u KieTouHasi MeMOpaHa.
OpraHou/ibl KJIeTKU.

OOMeH BelleCcTB U NMpeBpallieHHe HepPruud B Kierke. [lnacthueckuii u
SHepretuueckuii obmeH. CtpoeHue u ¢yHkiuM xpomocoM. [JHK — Hocurens
HacnefcTBeHHOW wuHMopMmauuu. Pernnukaims [IHK. T'eH. ['eHeTHueckui Ko,
BbuocunTe3 Genka.

JKusHeHHbI LUKA KieTkd. KieTku u ux pa3Hoobpasue B
MHOT'OK/JIETOYHOM OpraHu3Me.

Hucppepenyuposka knemok. KnerouHasi Teopysi CTpOeHUsI OPraHU3MOB.

Muwurto3. LluToKHHe3.

demoncmpayuu

Crtpoenne wu cTpykrypa Oenka. Crpoenne wmosekyn [IHK wu PHK.
Perviukarusi [JHK. Cxembl 3Hepretudeckoro obmeHa u OuocuHTe3a Oesika.
CTpoeHue KJIETOK TPOKAapUOT U 3yKapHOT, CTPOeHHWe W MHOrooOpasve KIeTOK
pacTeHMd U KUBOTHBIX. CTpoeHwe Bupyca. dororpaduur CxemM CTPOEHUs
XpomMocoM. CxeMa CcTpoeHus1 reHa. MuUTO3.

IIpakmuueckue 3aHamus

HabstojeHue KeToK pacTeHUd U JKUBOTHBIX 10/, MUKPOCKOTIOM Ha TOTOBBIX
MHKpOIIperiaparax, ux OrnrcaHue.

[IpuroroByiieHre u ONMCaHe MUKPOMPeNnapaToB KJIeTOK PaCTeHUM.

CpaBHeHMe CTPOEHHs KJEeTOK pacTeHWM W JKUBOTHBIX [0 TOTOBBIM
MHUKpOIIperiaparam.

2. OPTAHN3M. PASMHOXEHUWE N MTHANBUAYAJIBHOE PA3SBUTUE



OPT'TAHN3MOB
PasvHoxeHne opraHu3mMoB. OpraHusM — eauHoe 1ieyioe. MHOroobpaswue

OpraHK3MOB.

Pa3MHOXXeHWe — BaKHeMIllee CBOWMCTBO JXMBBIX OpraHW3MOB. I[To/ioBoe U
becrioioe  pa3mHO)keHWe. Meiio3. OO6pa3oBaHue TIOJIOBBIX  K/I€TOK U
OTJIOZIOTBOPEHME.

NHauBHya/ibHOe pa3BUTHEe OpraHu3Ma. OMOpHOHA/BHBINM  3Tam
oHTOoreHe3a. OCHOBHbIe CTaguu 3MOpPHUOHANTBHOTO pa3BuTHs. Op2aHozeHes.
ITocmambpuoHanbHoe pazeumue.

CXO0ACTBO 3apo/plllier MpeACTaBUTENeNM Pa3HbIX TPYIN MO3BOHOYHBIX Kak
CBUZIETETLCTBO MX 3BOIIOLMOHHOTO pO/CTBa. [IpyunvHBI HapyllleHWd B pa3BUTHUU
OpraHu3MOB.

NuguBujyanbHoe pa3BuUTHE Ues/iOBeKa. PerpojyKTHBHOe 3/10pOBbe.
[locsencTBrus  B/AWSHWAA ~— alKOro/isl, HUKOTUHA, HAPKOTUYECKUX  BelecTs,
3arpsi3HeHus CpeZibl Ha Pa3BUTHeE YesiOoBeKa.

demoncmpayuu

MHoroobpa3ue opranu3MoB. OOMeH BeIeCTB U TpeBpallleHHe Heprud B
kietke. @ortocuHTe3. [leneHue KiaeTku. Mwuto3. becrnosioe pasMHOXKeHHe
opranuaMoB. (OOpa3oBaHHe TIOMIOBBIX KJIeTOK. Meiio3. OrmooTBOpeHue Yy
pacteHuii. VIHAWBU/IyallbHOE pa3BUTHE OpraHu3Ma. TWIbl MOCT3MOPHOHAILHOTO
pa3BUTHS KUBOTHBIX.

IIpakmuueckoe 3ausimus

BoisiB/ieHMe W oOmnvcaHWe MNPU3HAKOB CXOJCTBAa 3apo/bllllier YeoBeKa |
JPYTUX TO3BOHOYHBIX KaK [J0Ka3aTe/IbCTBO UX SBOJIFOLIMOHHOTO PO/ICTBA.

3. OCHOBBI 'EHETUKUN U CEJIEKLI

OcCHOBBI y4yeHUs1 0 HAC/IeJCTBEHHOCTH U M3MEHYUBOCTH. ['eHeTuka —
HayKa O 3aKOHOMEPHOCTSIX Hac/e[CTBEHHOCTU M W3MEHUMBOCTU OpraHusmos. I
MeHzenb — OCHOBOIIOJIOKHUK TeHeTUKU. ['eHeTHuecKass TePMUHOJIOTUS U
CHMMBOJIMKA.

3aKOHbI TeHETHKH, ycTaHoB/ieHHble I'. MeHgeneM. MoHorubpuaHoe W
aurubpuzHoe  cKpelliBaHWe  XPOMOCOMHasi ~ TeopHsl  Hac/ae/[CTBEHHOCTH.
B3aumooeticmeue 2eHos. I'eHeTuka 1ona. CuyensneHHoe C NO/AOM HACAE00B8AHUE.
3HaueHrWe TeHeTUKH [/ CeleKIUMd W MeaulvHbl. HaciencTBeHHbIe 00Jie3HU
yesioBeKa, UX MPUUYKHBI U TTPOPHIaKTUKA.

3aKOHOMEPHOCTH U3MeHYUBOCTH. HacsieCTBeHHas!, WIM T'eHOTUIINYeCKas,
M3MeHUMBOCTb. MopauduKaloHHas, WA HeHac/e[CTBeHHas, W3MeHUMBOCTb.
['eHeTuKa uesoBekxa.

l'eHeTvka ¥ MeguLMHA. MarepuanbHble OCHOBbI HAaC/IeICTBEHHOCTU U
M3MEeHUYMBOCTU. ['eHeTHKa 1 3BO/MIOLIMOHHAS Teopus. ['eHeTHKa MOy Isum.



OcHOBBI Ce/IeKIIIM PacTeHUuH, JKMBOTHBIX M MHKPOOPraHHM3MOB.
['eHeTKa — TeopeTnyeckass OCHOBa cejieKLuU. OJoMalllHMBaHVEe >KUBOTHBIX U
BbIpall[UBaHUE KYJIbTYPHbIX PAaCTEHUM — HauajbHbIe 3Tarbl ceyeKuu. Yuenue H.
V. BaBuioBa o 1jeHTpax MHOT000pa3ust ¥ MPOUCXOKEHHS KY/IbTYPHBIX PAaCTeHHUH.
OCHOBHbIE METO/IbI CeJIEKIIUN: TUOPUAN3AIHS U UCKYCCTBeHHBIA 0TO0p. OCHOBHBIE
JOCTW)KEHHSI COBPEMEHHOM CeJieKIIUM KYJbTYPHBIX pacTeHWM, JOMallHUX
JKUBOTHBIX 1 MUKPOOPTaHM3MOB.

buoTexHonorusi, ee MOCTM)KEHUSI Y TIEPCIEKTUBbI Pa3BUTUSL. IDmuuecKue
acnexkmnl

HeKomopbIX OocmudiceHull 8 buomexHosno2uu. KaoHUposaHue HCUBOMHbIX
(npobiembl KNIOHUPOBAHUS Ue/n08eKa).

demoncmpayuu

MoHorubpugHoe W AUrUOpPUAHOE CKpellliBaHUe. [lepekpecT XpOMOCOM.
CueryieHHOe HacsieZioBaHue. MyTaiyu. LleHTpbl MHOT000pa3ust U MPOUCXOKIeHUS
Ky/JbTYPHBIX PACTeHUHN U JOMAITHUX >KUBOTHBIX. ['Mbpuan3amus. VicKkyccTBeHHbIN
orbop. HacnencTBeHHbie 60/1e3HM UenioBeka. BivsiHye ankoroivi3Ma, HapKOMaHHUH,
KypeHUsi Ha Hac/1eJCTBEHHOCTh.

IIpakmuueckue 3aHamus

CocTaBneHue TIPOCTEMIIIMX CXeM MOHOTMOPHUAHOTO U JUTHOPUIHOTO
CKpeLLUBaHUSI.

PellieHrie reHeTUUECKUX 3a/1a4.

AHanu3 (peHOTUNMMUeCKOW U3MEHUUBOCTH.

BrisiBieHMe MyTareHOB B OKpYyXKarollled Cpelle W KOCBEeHHasl OLeHKa
BO3MO>XHOT'O UX B/IMSIHHS Ha OPraHU3M.

4. TIPOUCXOXOEHWE 1 PA3SBUTUE )XW3HU HA 3EMIJIE.

OBOJIFOLIMOHHOE YUEHUE

ITpoucxoxxaeHre M Haya/ibHbIe 3Tanbl pPa3sBUTUA JXU3HM Ha 3emiie.
['unoTe3bl NPOUCXOXKAEHUSI >KU3HU. V3yueHWe OCHOBHBIX 3aKOHOMEDPHOCTEeH
BO3HMKHOBEHUS, Pa3BUTHA W CYLEeCTBOBAaHUSI JKU3HU Ha 3emsie. Y CJIOKHEHHe
JKUBBIX OPraHU3MOB B MPOLIECCEe 3BOJIFOLIUMU.

MHuoroo6pa3sue KUBOro MyUpa Ha 3em/ie U COBpeMeHHasi ero opraHu3aliysl.

HcTopus pa3BUTHA 3BOTIOIMOHHBIX Hjeld. 3HaueHue pabor K. JIuHHes,
K. b. Jlamapka B pa3BUTHU 3BO/TIOI[MOHHBIX WM B OHMOMOrMH. DBOMIOI[MOHHOE
yuenue Y. [TapBuHa.

EctecTBeHHBIM 0TOOp. Po/b 3BOMIOIIMOHHOTO y4eHUs B (DOPMUPOBaHUU
COBPEMEHHOMW eCTeCTBeHHO-HayYHOU KapTHUHBI MUPA.

Mukpo3Bo/onusa U Makpo3Booinua. KoHuenius Buaa, ero KpUTepuu.
[TonysiALuss — CTPYKTypHasl eAuHWLIA BUZA U 3BOJIIOLMU. [IBUXKYyIUe CUJIbI



sBomoLMd. CUHTeTHYeCKasi Teopusi SBOMOLMU. MUKpOo3BoMOLUs. COBpeMeHHbIe
npeZicTaB/eHyst 0 BUJ000pa3oBaHUN

(C. C. UYetBepukoB, W. W. IImanbrayzeH). Makpo3BOJIIOLUSI.
[TokaszaTenbCTBa 3BOJIIOLUN.

CoxpaHeHue 6u0/n02UUECKO20 MH02000paA3usi KAK OCHOB8A ycmoluugocmu
buocgepbl u npoepeccugHoz2o ee pazeumusi. [IpUuMHBI BBIMHUDAHUS BU/IOB.
OCHOBHBIE HampaB/IeHUs SBOJIIOLMOHHOrO nporpecca. buosornueckuit mporpecc u
buooruueckuii perpecc.

demoncmpayuu

Kputepun Buga. CTpyKTypa TMONyasiud. AfanTUBHbIE 0COOEHHOCTU
OpPraHM3MOB, UX OTHOCUTE/IbHBIM XapaKTep. DBOIIOLMOHHOE IPeBO PACTUTENIBHOTO
MHpa. OBOJIIOLMOHHOE [pPeBO >XMBOTHOrO Mwupa. [lpencraButenu pegkux U
MCUe3arol[1X BUIOB PAaCTEHUU U )KUBOTHBIX.

IIpakmuueckue 3aHamus

Omnucanue ocobeil 0IHOTO BH/A 10 MOP(HOIOTHYECKOMY KPUTEPHIO.

[pucnocobneHre opraHW3MOB K pa3HbIM cpefjaM o0OuTaHus (BOZHOM,
Ha3eMHO-BO3/yIIIHOW, TTOUBEHHOW).

AHasu3 ¥ OLjeHKa pa3/IMYHbIX TUII0Te3 IPOMCXOXKIEeHUS JKU3HU.

5. [TIPOUCXOXIOEHWE YEJIOBEKA

AnTpomnorene3. JBosyiolsg npuMaroB. (CoBpeMeHHble TUIIOTe3bl O
MPDOUCXOXKJEeHUU  yesroBeKa.  Jloka3aTesbCTBa ~ POACTBA  uejioBeKa  C
MJIEKOTTUTAIOLMMU )XUBOTHBIMU. JTarlbl 3BOJIIOLIUM YeJIOBeKa.

YenoBeueckue pacbl. POJCTBO U eJUHCTBO TIPOUCXOKJEHHUS YeTI0BeYeCKUX
pac. Kputurka pacusma.

demoncmpayuu

UepTel CXOACTBA M pPas/iMuus 4YejOBeKa M JKMBOTHBIX. UepThbl CXOACTBa
yejioBeKa ¥ npuMartos. [IpoucxosxzgeHve yenoseka. HesoBeueckue pacol.

IIpakmuueckoe 3aHssmue

AHasu3 ¥ OLjeHKa pa3/IMYHbIX TUII0Te3 O IIPOUCXOXKEeHUH YeloBeKa.

6. OCHOBBI 3KOJIOI'MA

OKOJIOTUST — HayKa O B3aMMOOTHOILIEHUSIX OPraHM3MOB MexXAy coboi u
OKpY>Karolllel cpeflol. OJKojorhueckue (akToOpbl, UX 3HaueHHe B JKU3HU
OpraHM3MOB. JKOJIOTMYeCKUe CUCTeMbl. BujoBast ¥ IIPOCTPaHCTBEHHAsS CTPYKTypa
skocucTeM. [IuieBble CBSI3M, KPYrOBOPOT BelLleCTB U TpeBpallleHHe SHepruyd B
5KOCHCTeMax. MeXBHU/IOBble B3aMMOOTHOLIEHUSI B 3KOCUCTEMeE: KOHKYpeHLUS,
cuMO103, XHUII[HUYECTBO, TMapasvuTu3M. [IpuuuHbl ycmouuugocmu U CMeHbl
skocucmem. Cykyeccuu. VICKycCTBeHHbIe COO0O0I[eCTBAa — arpo3KOCHUCTEMBI U
ypO03KOCHCTEMBI.



buocdepa — rnobanbHasi sKocucTeMa. YueHue B. U. BepHazckoro o
buocdepe. Posb KUBLIX oOpraHu3mMoB B Ouocdepe. Buomacca. Kpyrosopot
BaXHEMIIINX OWOTEeHHBIX 37eMeHTOB (Ha MpuMepe yIyiepofia, a3oTra U [p.) B
buocoepe.

Brocdepa u uenoBek. Mismenenus: B 6uocdepe. [TocnencTBust esTeTbHOCTH
yesioBeKa B OKpy»Karollen cpefie. Bo3elicTBre MPOU3BOJCTBEHHOM JIeITe/IbHOCTH
Ha OKpYy’Kawlllyro cpeny B obnactu cBoeit Oyayieit mpodeccun. I106anbHble
9Ko/102uUecKue npobaembl U nNymu ux peuleHus.

JKoJjorus KakK TeopeThuecKas OCHOBa paLMOHA/ILHOT O
MIPUPOZOTIOIL30BaHUs W oxpaHbl npupoAbl. Hoocdepa. IlpaBuna mnoBegeHust
JIIOJlel B OKPY>KaroL|el NMPUPOJHOU cpefie.

BepexxHoe oOTHoOIlleHWe K OHOJOTHYeCcKMM O00bekTaMm (pacTeHusiM W
JKUBOTHBIM M MIX CO00I1]eCTBaM) U UX OXpaHa.

JeMoHCTpanuu

OKojiornueckde (PaKTOpbl U WX B/AUSIHAE Ha OpraHU3Mbl. Me>KBU/IOBbie
OTHOIIIEHUS: KOHKYDEHI[USl, CUMOMO3, XHWII[HUUECTBO, Tlapa3uTu3M. SIpyCHOCTh
pacTUTeNbHOrO  coolijectBa. [luineBble 1jem W ceTd B OuolieHO3e.
OKosiornyeckde TmMpamMu/ibl. Cxema 3KocucTeMbl. KpyroBopoT BelecTB U
rpeBpallleHrde 3Hepruu B 3kocucteMe. bruocdepa. Kpyrosopor yriepoga (asora u
np.) B 6uocdhepe. Cxema arpo3kocucteMmbl. Oco00 oxpaHsieMble TIPUPOZHbBIE
TeppuTopuu Poccum.

IIpakmuueckue 3aHamus

OnucaHue aHTPOIMOreHHbIX HW3MEHEHWM B eCTeCTBEHHBIX MPUPOJHBIX
naHAmadTax cBoeli MeCTHOCTH.

CpaBHUTe/IbHOE OMMCAaHWEe OJHOW W3 eCTeCTBEHHBIX MPUPOJHBIX CUCTEM
(Haripumep, feca) U KaKOW-HUOY[b arpO3KOCHCTeMbI (HArpuMep, MIIeHNUYHOTO
T0J151).

CocmaseneHue cxem nepedayu ewjecms u 3Hep2uu no yensim NUMAHuUs 8
NnpupooHoll 5Kocucmeme U 8 azpoyeHose.

OnvcaHve ¥ TIpaKTUYeCKoe CO3/laHue MCKYCCTBEHHOW 3SKOCHCTEMbI
(MpecHOBOZHBIM akBapuyM). PerieHre 5K0/10ruueckux 3aau.

7. BUOHUKA

BrvoHMKa Kak OAHO W3 HampaB/ieHud Ouosorud U KUOepHeTHKH.
PaccmoTpenne OHOHHMKON ocobeHHOCTel MopdohH3H0I0THUeCKON OpraHu3alin
JKUBBIX OpraHM3MOB M HWX WCIOJAb30BaHUS [/ CO3[aHUSI COBEpLIEHHBIX
TeXHUYEeCKUX CUCTEM U YCTPOWCTB TI0 aHAJOTHHA C >KUBBIMM CHUCTEMaMH.
IMpuHyunbl U npumepbl UCNOAb308AHUSL 8 XO035LCMBEeHHOU Oesime/nbHOCMU Al00ell
Mop@OpyHKYUOHANbHBIX Uepm Op2aHu3ayuu pacmeHull U HUBOMHbIX.

JeMoHCTpanuu



Mogenu cKaaguaTod CTPYKTYpbl, MCIIO/Ib3yeMOW B CTPOUTEJIbCTBeE.
TpyOuaThie CTPYKTYpbl B >KWBOW TIPHPOJie U TeXHUKe. A3poAWHAMUYecKHe WU
rUAPOJVHAMUUECKHEe YCTPOMCTBA B )KUBOM MPUPO/Ie U TeXHUKE. DKCKYPCHUHU.

MHoeoobpasue 6udos. Ce30HHble (8eCeHHUe, OCeHHUe) U3MEHeHUsl 8
npupode. MHo20006pa3ue copmoe Ky/nabmypHblXx pacmeHuili U nNOpoo OOMAWHUX
JHCUBOMHBIX, MeMOObI UX 8blge0eHUs (CeNeKYUOHHAsA CMAaHyus, njiemMeHHas gepmda,
cenbCcKoxossilicmeeHHass  ebicmaeka).  EcmecmeeHHble U ucKyccmeeHHble
9KOCUCmeMbl c80€e20 palioHa.

ITpumepubie membl pepepamoe (00K/1a008), UHOUBUAYA/TbHbIX NPOEKINO8

« KiileTouHasg Teopusi CTPOeHHsS OpraHuM3MOB. VICTOpUsi U COBpPeMeHHOe
COCTOSIHHE.

» HacnegctBeHHast nH(opMalys 1 riepefiaua ee 13 MOKOJIeHUs1 B TIOKOJIeHUe.

* [IpamaTuuecKre CTPAHULIbl B UCTOPUU Pa3BUTUS TeHETUKHU.

* Ycnexu COBpeMEHHOM FeHeTHKHU B MeJIULIMHE Y 3/IpaBOOXPAHEHUH.

* VcTopust pa3BUTHS 3BOMIOLIMOHHBIX uzel 40 Y./lapBuHa.

* «Cucrema npupozp» K. JTuHHes v ee 3HaueHHe [I7Isl pa3BUTHsL OHMOJIOTHH.

« CoBpeMeHHble TIPe/CTaBAeHUS O MeXaHu3MaX W 3aKOHOMEPHOCTSIX
9BOJTOLIUU.

« CoBpeMeHHbIe TIpe/ICTaB/AeHHs O 3apOXKAeHWHM >KU3HU. PaccMoTpeHUe U
OLleHKa pa3/IMYHbIX TUTOTe3 MPOUCXO0K/IeHUST

* CoBpeMeHHbIM 3Tal pa3BUTUS 4YesioBeuecTBa. YesoBeueckwe pachl.
OnacHoCTh pacu3ma.

* Bo3gelicTBue uesioBeKa Ha TMPUPOJY Ha Pa3/MUHBIX 3Tarax pa3BUTUS
yesioBeyecKoro ob1ecTna.

* BiusiHMe oOKpy)Katollleli cpebl W ee 3arpsi3HeHUs] Ha pa3BUTHE
OpraHM3MOB.

» Biusinue KypeHwusi, yrotrpeb/ieHUs] a/IKOTOsi U HaPKOTUKOB POJUTEISIMU
Ha SMOpHOHabHOE pa3BUTHe pebeHKa.

* BuramuHbl, (hepMeHTHI, TOPMOHBI U WX pOJib B OpraHusMe. HapyiieHus
TIPU UX HeJI0CTaTKe U U30bITKe.

* TlpuuvHBI ¥ TpaHUIIbI yCTOWUMBOCTH OHochepbl K BO3/eHCTBUIO
JesITe/IbHOCTHU JIFOZIel.

* BurorneHo3bl (3KOCUCTEMBI) pa3sHOro0 YPOBHSI U MX COMNOAYMHEHHOCTb B
ry100a/1bHOM 5KocrcTeMe — Guocdepe.

» BuzmoBoe u 3Kosiorhueckoe pa3Hoobpasve OuolleHO3a KaK OCHOBa €ro
YCTOMYUBOCTH.

* TloBbillleHWe TPOAYKTUBHOCTA  (POTOCHMHTE3a B  HCKYCCTBEHHBIX
5KOJIOTUUECKUX CUCTeMaX.



 Pa3muHble 3KO0J0THYECKHe TTMPaMUJbl U COOTHOIIIEHUs OPTraHKM3MOB Ha
KaK[JOU UX CTyTIeHHU.

 [TyTy moBbIlLIeHUsS] OMOIOTUUECKONW TPOAYKTUBHOCTU B UCKYCCTBEHHBIX
5KOCHCTeMaX.

* Posib npaBUTENLCTBEHHBIX U 00IIeCTBEHHBIX 3KOJIOTMUECKUX OpraHu3aLyi
B COBPEMEHHbBIX Pa3BUTHIX CTPAHAX.

« ParjroHanbHOE UCITO/Ib30BaHUe U OXpaHa He BO30OHOB/ISIEMBIX TIPUPOJHBIX
pecypcoB (Ha KOHKPETHBIX MPUMepax).

» OrmacHoCTb T/I00a/bHBIX HapylleHud B Ouochepe. O30HOBBIE «bIPBI»,
KHUC/IOTHBIE JIO’KU, CMOTU U UX TIpe/IoTBPalljeHHe.

*  DKOJIOTUYeCKMe  KpPW3WChl U JKOJOTMUecKhe  KaTracTpoQbl.
[TpemoTBpalljeHre UX BOSHUKHOBEHHUS.



TEMATUYECKOE INIAHUPOBAHUE
[Mlpu  peanusainuu  cofepkaHuss  obijeoOpa3oBarenbHOM — yueOHOM
mucuuruiiHel  «EctecTBo3HaHWe» (0a30BBI YpOBeHb) MaKCHMMasbHasi Harpyska
coctaByisier — 156 uyacoB, W3 HUX ayAuTopHas (obsi3aTenbHasi) Harpyska
o0yuaroluxcs, BK/ItOUast labopaTopHbIe OMBITHI U TIPAKTUYeCKHe 3aHsATHsl, —156
Yacos.
TemaTuuecKu njiaH

Buz yueGHO# paboThl KonuuecTBo
4yacoB
pasjaen Xumusi

AynuTopHble 3aHsTHsA. Coiep)KaHue 00yueHust

BBenenue. 1
1.06111a51 ¥ HeopraHWYecKast XUMHUSI. 51
1.1.0OCHOBHbIe NOHATUS U 3aKOHbI XUMUH 5
1.2.ITeproagnueckuii 3akoH U Ileproguueckas cucrema 8
XUMHUYeCKUX 3jieMeHTOB [I.M. MeHzie/ieeBa ¥ CTPOEHHE aToMa.
1.3.CTpoeHue BelljecTBa. 6
1.4. Boga. PacTBOpEbI. D/eKTponuThuecKas 5
JUCCOLIAALIUS

1.5. Knaccudukaiys HeopraHuueCKUx coeiMHeHUN U UX 9
CBOMCTBA

1.6. XvMryeckue peakiyu 6
1.7.Metasisibl U HeMeTaJlJIbl 12
2.0praHuyeckasi XumMus 46
2.1. OCHOBHBIe MIOHATHUSI OPTaHUUECKOU XUMUU 5
Y TeOpUsi CTPOEHUSI OPraHUYeCKUX COeMHEeHUN

2.2. Yr/1eBoAOpPO/b] U UX NPUPOJHBIE UICTOUHUKU 14
2.3. Kucsiopozcopepskaiye opraHauecKkye 14
coeiJMHeHUs

2.4.A30TCoiepKallye opraHnyeckue coequHenus. [lonvmepsl 13
Wtoro 98

pasjen buosorus

BBejeHue 1
YueHue 0 KJIeTKe 9
OpranusMm. Pa3MHOXKeHUe ¥ UHAUBUYa/IbHOE Pa3BUTHE 4
OpraHu3MOB.

OCHOBBI T€HETUKHU U CeNeKL1U 8
[IpoucxoxgeHue U pasBUTHe XKU3HU Ha 3emJyie. DBO/IOLMOHHOe | 15
yJyeHue

IIpoucxoxjeHue uejoBeKa. 2
OCHOBBI 3KOJIOTUM. 17
BUOHUKA. 2




HNtoro

58

ITpomexxyTouHas arrecTanys JuddepeHIMPOBAHHbBIN 3aUeT

Bcero

156




XAPAKTEPMICTUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJIBHOCTU CTYJEHTOB PA3JIE/TA XUMUA

ConepmaH XapaKTepm:TnKa OCHOBHbIX BU/I0OB 1eATE/IBHOCTH CTYJ€HTOB

ue (Ha ypoBHe yueOHBIX JeHCTBHIA)

o0yueHHs

BakHelim | YMeHue [aBaThb OMpeje/eHWe W OMNepyupoBaTh CAeAYIOLMMU
e XUMUYECKMMHU T[IOHATHSMU: BeILecTBO, XUMUYECKUW 3JIeMEeHT,

XUMUYEeCKH | aTOM, MOJIeKy/a, OTHOCUTe/bHbIe aTOMHAass W MOJIeKy/sipHast
e TMOHATHSI | MacChl, WOH, aJ/JIOTPOIHUS, HW30TOIbl, XWUMHUECKasi CBSI3b,
3JIEKTPOOTPUILIATE/IbHOCTb, BaJIEHTHOCTh, CTeTNeHb OKWUC/IeHU,
MOJ/Ib, MOJIIpHass Macca, MOJIAPHBIM 00beM Tra3000pa3HBIX
BeIlleCTB, BelllecTBA MOJIEKY/ISIDHOTO UM HEeMOJIeKYJ/SIPHOTO
CTPOEHUsI,  pacCTBOPBHI, 9/IEKTPOJIUT W HEJIeKTPOJIUT,
3JIEKTPOJIATUUeCKast JTUCCOLHAIHS, OKHCJIUTE/Tb U
BOCCTAaHOBUTE/Ib, OKWCJI€HWe W BOCCTAHOBJIEHUE, TerIOBOMN
3 heKT peakMM, CKOPOCTb XWMWUECKOW peakidd, KaTau3,
XUMHUECKOe pPaBHOBecHe. YTJIepOJHbIN CKeseT, (hyHKI[HOHATbHAs
Ipymra, H30Mepusi, TOMOJIOTHs

OcHoBHble | POpMYy/IMPOBaHUE 3aKOHOB COXpaHeHUsi MacChl BellecTB U
3aKOHBI TIOCTOSIHCTBA COCTaBa BeLLeCTB.

XVMUU YcTaHOBKa NPUUMHHO-C/IeICTBEHHOM CBSI3W MEXAY COZlep>KaHueM
3TUX 3aKOHOB U HalKMCaHUeM XUMUUeCKUX (hOpPMYJI U YpaBHEHU.
YcTaHOBKa  3BO/IIOLIMOHHOM  CYLIHOCTHM  MEH/lelIeeBCKOM U
COBPeMeHHOU (hopMy/IMPOBOK I1epyUoNYeCKOro 3aKOHa
O.N.Menjesneesa.

Ob6mbsicHeHre (PU3UUYECKOTO CMbIC/Ia CUMBOJIUKU TIePUOINYeCKOMN
TaOJUIBI XUMHUECKUX 3jeMeHTOB [I.M1.MeHaeneeBa (HOMepoB
J1e-

MeHTa, Mepuo/ia, TPyIbl) U YCTaHOBKA MPUUMHHO-C/1e[ICTBEHHOU
CBSI3U M@Ky CTPOeHHeM aToMa U 3aKOHOMEPHOCTSIMU U3MeHeHUs
CBOMCTB 3/IeMeHTOB 1 00pa30BaHHbLIX UMM BelleCTB B TepUOJax U
rpymnmnax.

XapakTepruCTHKa 37IeMEeHTOB MaJbiX U OOJIBIIMX TTEPUOJOB TI0 UX
nonokeHuto B [leproguueckont cucreme [1.M.MeHneneeBa

OCHOBHBIE | YCTaHOBKA 3aBUCMMOCTH CBOWMCTB XHWMHWYECKHUX BeLeCTB OT
Teopumn CTPOEHUsI aTOMOB O0O0pa3ylomUX WX XUMHUUYECKHUX 3JIEMEHTOB.
XUMUU XapakTepuCTUKa Ba)KHEWIIUX TUMOB XWUMHWYECKUX CBS3ed U
OTHOCUTEIbHOCTU 3TOU TUMOJIOTUH.

OObsicHeHMe 3aBHCHUMOCTH CBOMCTB BeIIeCTB OT WX COCTaBa U
CTPOEHUsT KpUCTA/IJTUUeCKUX PellleTOoK.

dopMyIUpOBKa OCHOBHBIX TIOJIOXKEHU M Teopur
3JIEKTPO/IMTUUECKOW AUCCOLMALMA M XapaKTepUCTUKa B CBeTe
5TOM TEOpUM CBOMCTB OCHOBHBIX KJ/IaCCOB HeOpraHWYeCKUX
CcoeIMHEeHUH.

@opMy/IMPOBKA OCHOBHBIX TIOJIOKEHUW TEeOpUU XHMHUUYECKOro




CTPOEHHsI OpraHWuYeCKUX COeJMHEeHWM M XapaKTepUCTHKa B CBeTe
5TOM TEeOpUM CBOWCTB OCHOBHBIX K/IaCCOB OpraHUYeCcKUX
coeIMHeHUN

Baxkuetinm
e BelleCcTBa
U

MaTepHraJbl

XapakTepucTUKa COCTaBa, CTPOEHHWsl, CBOWCTB, TIOJMyueHUs U
TipUuMe-

HeHus1 BakHeWlux Mmeta/ioB (IA u II A rpymnm, amoMuHUS,
)Kese3a, a B eCTeCTBEHHO-Hay4yHOM TMpoduie U HeKOTOphIX d-
571eMEeHTOB)

Y UX COeIUHEHWH.

XapakTepucTUKa COCTaBa, CTPOEHUsl, CBOMCTB, TIOJyYeHUS W
ripume-

HeHUs BakHeulmx Hemeta/uioB (VIII A, VIIA, VIA rpymm, a
TaKxKe

asota U (Qocdopa, yriepoja ¥ KpeMHHs, BOAOPOJA) M HUX
coeIMHEeHUH.

XapakTepucTUKa COCTaBa, CTPOEHHs, CBOWCTB, TIOJMyueHUs U
TipUuMe-

HEHUs]  Ba)KHEHWIIMX  K/JacCOB  YIJeBOAOPOZOB  (a/KaHOB,
L[UK/I0a/TIKAaHOB, a/lKeHOB, aJKWHOB, apeHoB) M UX HauboJiee
3HAUMMBIX

B HAPOJHOXO35IMCTBEHHOM Il/IaHe TIpeJiCTaBUTeJIeNn.

AHasornyHasi XapakTepHUCTHKa Ba)KHEWILWX T[peJCcTaBUTesen
OPYTUX KJaCcCOB OpraHUUeCKUX COeJJMHEeHWW: MeTaHo/a W
5TaHOJ/A,CIOKHBIX ~ 3(UPOB,  JKUPOB,  MbUI,  a/bJeruJoB
(bopmanbaeruioB U  alleTtaabjeruja), KeTOHOB (aljeToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOW KHUCJIOTBI, [JIi eCTeCTBeHHO-
HayyHOro TIpou/si TIpe/CTaBUT/Ie APYTrMX KJIacCOB KHUC/OT),
MOHOCaxapu/ioB (T/IF0KO03B1), JIicaxapuzioB (caxapos3sbl),
rnosvcaxapuioB  (Kpaxmajsa W LeJUTI003bl),  AHWIKHA,
aMHUHOKHC/IOT, O€/TKOB, UICKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH, Kay4YyKOB, MJIaCTMAacC

XHUMHUeCKH
U SI3bIK

U
CUMBOJIMKA

HWcrionb3oBanue B yueOHOM U podheCcCHOHATBHOU JIeATeTbHOCTH
XUMUUECKUX TEDMUHOB U CUMBOJIUKU.

Ha3BaHue W3yueHHbIX BeIIeCTB [0 TPUBUAIBLHOU WU
MeKJyHapOJHOW HOMEHK/aType W OTPaKeHue COCTaBa 3TUX
COe/[MHeHU C TIOMOILBI0 XUMUUecKux (opmyna. OTpakeHue
XUMUUECKUX TIPOL[eCCOB C TOMOIIbI0 yYPaBHEHUM XUMHUUECKUX
peakium

XUMHNUECKU
e peakLuu

OOBbsicHeHHe CYII[HOCTH XUMUUeCKHX TpoiieccoB. Knaccudukariys
XUMUUECKHUX PpeakI[Ui TI0 pa3IWyHbIM TIpU3HaKaM: YUCITy M
COCTaBy

MIPOAYKTOB U peareHToB, TeryioBoMy 3¢¢eKTy, Harpap/eHUo,
dbaze,

Ha/IMUMIO0 KaTaju3aTopa, W3MEHEHHI0 CTeTleHel OKHC/IeHUs
3/IeMeHTOB, 006pa3yoIIX BelllecTBa.




YcraHOBKa TIPM3HAKOB OOLero W pa3/UuyHOrO B TUIIOJIOTHUU
peakiin

J/1s1 HEOPraHUUeCKOW U OpraHUYeCcKOM XUMUH.

Knaccudukaiuss Bemjects MW TPOLIECCOB C  TOYKM  3pEHUS
OKMC/IeHUsI-BOCCTaHOB/IeHHs1. COCTaB/ieHe YpaBHEHUM peakLui

C MOMOILIBIO MeTO/ja 3/IeEKTPOHHOT0 OanaHca.

OObsicHeHHe 3aBHUCUMOCTH CKOPOCTM XUMMUUECKOW peakLUud WU
T10JIO’KEeHUSI XMMUUYeCKOr0 paBHOBECHSI OT Pa3IUUHbIX ()aKTOPOB

XumMuuecku | BelmonHeHWe ~ XMMUYeCKOro — SKCIepUMEHTa B IIOJIHOM
17} COOTBETCTBUHM C TIpaBU/IaMU Oe30T1aCHOCTH.

skcriepume | Habmozenue, ¢ukcaius U onvcaHve pe3y/abTaToB MPOBeJEHHOTO
HT 3KCIIePUMEHTA

Xumunuecka | ITpoBezenue CaMOCTOSITEJILHOT O TOUCKa XUMUYECKON
s VH(pOpMaLn

vH(OpMaLM | C UCIIO/Ib30BaHUEM Pa3/IMYHbIX UCTOUHUKOB (HAaYyUYHO-TOMYISPHBIX
o W3[jaHUM, KOMIIbIOTePHbIX 0a3 JaHHbIX, pecypcoB HHTepHeTa).

Vcrionb3oBaHre KOMITbIOTEPHBIX TEXHOJIOTHM /1711 00paboTKu
U Tiepefjaud XUMHYecKod HHGOpMaLuyd W ee TIpe/|CTaB/eHUs B
pa3/IMYHbIX (hopMax

Pacuetsl 110 | YCcTaHOBKa 3aBUCHMOCTHU MeXIy KayeCTBEeHHOU U
XUMHUECKHU | KOJINUeCTBEeHHOMN

M CTOPOHAMH XUMUUECKHUX 00BbEKTOB U TIPOL[eCCOB.

dbopmynam | PellleHue pacueTHbIX 33/ad MO XUMUUYeCcKUM (opmysiaM U
u ypaBHEHUSAM

ypaBHEHUs

M

[TpodunbHO | OObSICHEHHE XUMUUYECKUX SIBJIEHWM, TIPOMCXO/AIIHUX B TIPUPOJE,
e U | OBITY U Ha TIPOM3BO/ICTReE.

npodeccro | OmpeziesieHde  BO3MOXKHOCTEM  TPOTEKaHUsI  XUMHUYECKUX
HaJIbHO TIpeBpalleHNl B Pa3/IMYHBIX YCIOBUSX.

3HaUUMOe CobJstojeHrie TIpaBW/I 9KOJIOTUUECKH TPAMOTHOTO TIOBeZIeHUsI B
COZlep’KaHU | OKPY>Karollen cpefe.

e OLleHKa BIUSTHUAS XUMUYECKOT0 3arpsi3HEeHUs] OKPY>Karollel Cpefibl

Ha OPraHW3M Ue/IOBeKa U IPyTHe KUBbIe OPraHU3MBbI.
Cobmosienue mpaBui Oe3oracHoro obpailjeHUsi C TOPHYUMH U
TOKCHUUYHBIMU BeIlleCTBaMU, JJaOOpaTOPHLIM 000PYI0OBAaHUEM.
IToAroToBKa pacTBOPOB 3a/laHHOM KOHIIEHTpALlMU B OBITY U Ha
TIPOM3BO/ICTBE.

Kputnueckasi O1jeHKa JJOCTOBEPHOCTH XUMWUYECKON MH(MOpMaLWH,
MIOCTYTAOILEeH U3 pa3HbIX NUCTOUHUKOB

XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YYEBHOI
AEATE/IBHOCTHAU
CTYJAEHTOB PA3JEJIA BUOJIOT'A

Copep>kaHu
e 00yueHuUs

XapakTepuCTHUKa OCHOBHBIX BU/IOB [leSITeTbHOCTU
CTYJIeHTOB (Ha YPOBHE YUeOHBIX JeHCTBHIA)




Beegenue

OsHakom/ieHre € OMOJIOTMUeCKUMH CHCTeMaM{ Pa3HOTO YPOBHS:
KJIETKOM, OpraHWU3MOM, TOMYJ/ISI[Hel, SKOCUcTeMol, Guochepoii.
Omnpenenenve poau 6uosiorid B (OPMUPOBAHUM COBPEMEHHOM
eCTeCTBeHHO-HayUHOU KapTUHBI

MHpa U MPaKTUUeCKON JesITe/TbHOCTU JIF0/IeH.

ObyueHue coO/MO/IeHMIO TIpaBUI TIOBefieHUss B TPUPOJE,
O6epe)KHOMY OTHOIIIEHUIO K OMOornueckuM 00beKTaM (pacTeHUsIM
Y )KUBOTHBIM Y MX co0011[ecTBaM) U UX 0XpaHe

YUYEHUE O KJIETKE

Xumnuecka | YMeHUe TIPOBOJUTh CpaBHEHHE XUMHUECKOW OpraHW3aluy KUBBIX

s Y HE)KUBBIX 00BEKTOB.

opranu3aiy | [lonyuyeHue  TipeJCTaB/leHWss O POJMA  OPraHUUECKUX M

51 KJIETKH HEOpPraHUYeCKUX BEIeCTB B KJIETKe

Ctpoenue u | VI3yueHue CTpOEHMsI K/I€TOK 3YKapHOT, CTPOEHUS U MHOT000Opa3us

GbyHKIUH KJIETOK paCTeHUM U YKMBOTHBIX C TIOMOIIbIO MHUKPOITPeriapaToB.

KJIETKU Habsro/ieHre KeTOK pacTeHW W >KUBOTHBIX TI0J] MHUKPOCKOIIOM
Ha TOTOBLIX MUKpOTIpeTiaparax, ux OrvicaHue.
[TpuroToBeHHe U OMKMCAHWE MUKPOITPEIIapaToOB KJIeTOK paCTeHUH.
CpaBHeHHe CTPOEHHS K/IeTOK PaCTeHWM U >KUBOTHBIX 10 TOTOBBLIM
MHKpOIIperiapaTam

Ob6meH YMeHHe CTPOUTb CXeMbI SHEPreTHYeckKoro obmMeHa ¥ OGMOCHHTe3a

BellleCTB U | Oeska.

nipeBpaitieH | [ToslyueHWe TMpe/CTaBlIe€HUsI O TIPOCTPAHCTBEHHOW CTPYKType

ve 6enka, monekyn [JHK u PHK

SHEPTUU B

KJIEeTKe

JKvzHenHb! | O3HaKOMJIEHHE C KJIETOUHOM Teoprel CTpOeHUsI OpraHHu3MOB.

i I[UK/T | YMeHHe CaMOCTOSITe/IbHO HCKaTh [l0Ka3aTelbCTBa TOTO, UTO

KJIeTKU KJeTKa — 9J/IeMeHTapHasi >KWBasg CHCTeMa M OCHOBHas

CTPYKTYPHO-(DYHKIIMOHA/IbHAs e/JMHUI]Aa BCeX XKHUBbIX OPraHW3MOB

OPTAHM3M. PA3SMHOXEHUE U WHIWUBWAYAJIbBHOE PA3BUTUE
OPT'AHMN3MOB

PasmHoXeH

OB]'[EI,Z[EHI/IE 3HAHUSAMKU O PpPAd3MHO>X€HHHW KdK O BayKHeUIIIeM

ve CBOMCTBE >KUBBIX OpPraHW3MOB.

OpPraHU3MOB | YMeHHe CaMOCTOSITe/IbHO HaXOJUTh OTJIUYMS MUTO3a OT Melio3a,
orpejiesisisi 9BOJIFOLIMOHHYIO POJIb 3TUX BUIOB Jle/iIeHUs] K/IeTKU

WuauBraya | O3HakKoM/IeHWe C OCHOBHBIMU CTa/IUSIMM OHTOTeHe3a Ha TpUumepe

NbHOE Pa3BUTUSI TO3BOHOYHBIX KUBOTHBIX.

pasBUTHE YMeHHe XapakTepr30BaTh CTa/IUX MOCTIMOPHUOHATBHOTO Pa3BUTHS

opraHusMa | Ha npuMepe yesioBeka. O3HaKOMJIeHHe C TIPUYMHAMM HapyLIeHUH

B Pa3BUTUU OPraHKU3MOB.
Pa3BuTuie yMeHust TIpaBUWIbHO (POPMUPOBATH [l0Ka3aTebHYO 0a3y
3BOJIFOLIMOHHOT'O Pa3BUTUSI )KUBOTHOT'O MUpa

Nuausuaya

BbisiBieHMe W OMMCAHWe TIPUM3HAKOB CXOJCTBA 3apO/ibIllIe




JIbHOeE

Ue/IOB€EKa W [OIpPYTIuX II03BOHOYHBIX KdK [10Kd3dTe€/IbCTBd MX

pasBuUTHUe 5BOJIFOLIMOHHOIO PO/ICTBA.
yejioBeKa [TonyyeHre mnpezcTaB/ieHUs: O TOC/IEACTBUSX BJIUSHUS a/IKOTOJid,
HUKOTHMHA, HapKOTUYECKUX BelleCTB, 3arpsi3HeHUs1 Cpelbl Ha
pa3BUTUE U PETIPOAYKTUBHOE 3[J0POBbE Ue/IOBeKa
OCHOBBI I'EHETUKHA U CEJIEKI1N
3akoHoMep | O3HakOM/eHWe C  Hacle[CTBEHHOM W  HeHac/ae[CTBEHHOU
HOCTU M3MEHUYMBOCTBIO U ee OUOI0rMuecKoi posibio B 3BOTHOL[UH
W3MEHUYUBO | JKUBOT'O MUDPa.
CTU [TonyyeHve mnpeAcTaBieHUs O CBA3W TeHETUKU U MeJULIUHBI.
O3HakoOM/IeHWe C Hac/le[CTBeHHBIMUA 00Jie3HAMU YesioBeKa, WX
MIPUYMHAMU U TPOGUTAKTUKOM.
N3yyeHve BIUAHUA aJKOTrOJIM3Ma, HAapKOMaHWM, KypeHUs Ha
HaCJIeICTBEHHOCTh Ha BHJleoMaTepuase.
AHanmu3 (peHOTUNMYEeCKOW W3MEHUMBOCTU. BrhIsiB/ieHWe MyTareHoB
B OKpY’)Kalollleld cpefle M KOCBEHHasl Ol[eHKa BO3MOXXHOTO WX
BJIUSIHWS HA OPTaHU3M
OCHOBBI [TonyueHure mnpencTaBieHUsI O TeHETHMKe KakK O TeOopeTH4ecKou
ceneKkLuu OCHOBe CeJIeKLUU.
pacteHui, | Pa3BuTtue MeranpeiMeTHBIX YMEHWH B MpOLeCCe HAaXOXXAEHUS Ha
JKUBOTHBIX | KapTe LIEHTPOB MHOTr000pa3usi W TMPOUCXOXKIEHUS KYJIbTYPHBIX
51 pacTeHWH U JOMAIIHUX YKUBOTHBIX, OTKPBITBIX H. V1. BaBUIoBbIM.
MHUKpoopra | M3yueHue MeTOZ0B THOpHAM3al[i U NCKYCCTBEHHOTO O0TOOpa.
HU3MOB YMeHne pa3bupartbCsi B ITUUYECKMX acleKTaX HeKOTOPbIX

JNOCTIKeHVM B OHWOTEXHOJIOTHUH: K/IOHWUPOBAHWM >KUBOTHBIX M
npobsieMax KJIOHUPOBAHUS Ye/IOBeKa.

O3HakOMJ/leHWe C OCHOBHBIMM [IOCTH)KEHUSIMH COBPEMEeHHOU
CeNeKlUM KYJbTYPHBIX pacTeHuH, [OMalllHUX JKUBOTHBIX U
MUKDPOOPraHM3MOB

I[TPONCXOXIEHNE n

PA3BUTHUE XN3HU HA 3EMIIE.

OBOJIIOLIMOHHOE YUEHUE

[Tpoucxoxxz | AHa/mM3 U OLleHKAa pa3/IMuHbIX TUMOTe3 TTPOUCXOKEeHUS )KU3HU.
eHue u | [TonyueHune mpejcTaB/ieHus1 00 yC/IO)KHEHUH JKUBBIX OPraHHU3MOB
HauajbHble |Ha 3emJ/ie B MpOLIeCCe SBOJIIOLMUA. YMeHHe 3KCIepUMEeHTaTbHbIM
STarbl MyTeEM BBISB/IATH a/IalITUBHBIE OCOOEHHOCTH OpPraHW3MOB, UX
pa3BUTHSA OTHOCUTENIbHBIM ~ XapakTep. (O3HakOM/eHWe C HEeKOTOpPbIMHU
JKA3HW  Ha | Ipe/ICTaBUTe/ISIMA peIKUX W MCYe3arluX BU/IOB pacTeHUW U
3emie >KUBOTHBIX.
[TpoBenenue OMUCAHUS ocobei OZIHOTO BUJa IO
MOp(hOoOrUUecKOMy KPUTEPUIO TPH BBIMOTHEHUH 1abopaTopHOi
paboThl. BrIsiBieHHWe uepT TPUCIIOCOOEHHOCTH OPraHM3MOB K
pasHbIM cpefaM obuTaHus (BOAHOM, Ha3eMHO-BO3ZYIIIHOM,
TTIOYBEHHOM)
Uctopus N3yueHne Hacienusi 4dejioBeueCTBa Ha MNpUMeEpe 3HAKOMCTBA C

pa3BUTHUS

HMCTOpHEN Pa3BUTHUS SBOJIIOIMOHHBIX HJleU




sBo/moLMoH | K. JIunues, >K. b. Jlamapka Y. [lapBuHa. OueHuBaHUe pOJv
HBIX UZlen 9BOJIIOIIMOHHOTO  y4YeHUss B  (OpPMUPOBaHWM COBPEMeHHOM
eCTeCTBeHHO-HAayUHOW KapTUHBI MUDa.
Pa3BuTrie CIOCOOHOCTH SICHO W TOYHO H3/laraTb CBOW MBIC/IH,
JIOTUYeCKW 000CHOBBLIBATh CBOIO TOUKY 3PEHMs], BOCIIPUHUMATh U
aHa/IM3MUPOBaTh MHEHUsI coOeceTHUKOB, TIPU3HAaBasi TIPaBo IPyroro
yesI0BeKa Ha THOe MHEHHE
MukposBon | O3HaKOM/IeHWe C KOHLeTiuel BHja, ee KPUTepUsiMH, TMozbop
0L Y | IPUMEPOB TOTO, YTO TOMYJSLUsA — CTPYKTypHasl eIJMHULIA BUJA U
MakKpO3BOJI | 3BOJIIOL[UU.
0L O3HakOMJleHWe C [JBWKYLIUMHUCS CWIaMH  SBOJIIOL[UMH, ee
Jl0Ka3aTe/IbCTBaMM.
YcBoenue TOTO, uTO OCHOBHbBIMU HarpaB/IeHUSIMU

3BOJTIOLIMOHHOTO TIPOTpecca SIB/ITIOTCS OMOIOTHUYeCKUiA TIPOTrpecc
1 GroIornuecKrii perpecc.

YMeHue OTCTauBaTb MHEHHE, O COXpaHeHUU OHO0JIOruUecKoro
MHOroobpa3usi Kak OCHOBe YCTOMUMBOCTM Ouocdhepsl U
MPOrPECCUBHOTO €€ pAa3BUTHSA. YMEHUEe BbISB/ISITb MPUYUHBI
BbIMUPaHUs1 BUJ0B

[TPONCXOXIEHWE YEJIOBEKA

AnTporiore | AHa/M3 M OLIEHKA pa3/IMUHBIX THUIIOTe3 O TIPOMCXOXKAEHUU
He3 yesioBeKa.
PasBuTue  yMeHUsi CTPOUTb  [lOKa3aTenbHy0  0asy  Tio
CpaBHUTENIbHOM  XapaKTePUCTHKe uUeJoBeKa W TPUMAarToB,
Jl0Ka3bIBasi UX POZICTBO.
BhIsIB/IeHHe 3TarioB 3BOIOIMM UeIoBeKa
YernoBeueck | YMeHHe [JOKa3bIBaTh PaBEHCTBO UeIOBEUECKUX PaC Ha OCHOBAHUU
ve pachl WX POZICTBA M €JUHCTBA TIPOUCXOKEHHSI.
Pa3BuTHe TONEPAaHTHOCTH, KPUTUKA pacu3Ma BO BCEX €ro
TIPOSIBIEHUSIX
OCHOBBI 5KOJIOT'MA
Okonorust | MI3yueHne 9KOJIOTHUECKUX (AaKTOPOB UM WX B/WAHUS Ha
— HayKa O | OpraHH3MBbl.
B3aMIMOOTHO | 3HAKOMCTBO C SKOJIOTMUECKUMH CUCTEMaM{, WX BUJOBOW W
ITIIeHUSTX TIPOCTPAHCTBEHHOW CTPYKTypaMU. YMeHHe OOBSICHATH TNPUUMHEI
OpPraHM3MOB | YCTOMUHUBOCTUA U CMEHBI 9KOCHCTEM.
MEXTY O3HakOM/IeHWe C MEXBHUOBBIMH  B3aUMOOTHOILIEHUSIMH B
coboit 9KOCHCTEME:  KOHKYpeHIMel, CUMOW030M, XHUII[HUYECTBOM,
U Tapa3suTU3MOM.
OKpY)Katolll | YMeHHe CTPOUTh SPYCHOCTb PAaCTUTENBHOTO  COOOIIeCTBa,
el cpefjoli | MUITEBbIE 1[eMM M CeTH B OUOIIEHO3€e, a TAKXKe JKOJOTUUYeCKHe

MrpaMUbl.
3HaHMe OT/IUYHTE/IbHbIX IMMPHU3HAKOB HCKYCCTBEHHbIX COO6H.[€CTB
— dI'DO3KOCHUCTEMEI U yp603KOCI/ICTEMbI.

Omnucanue dHTPOITIOI'€HHBIX M3MeHeHU! B eCTeCTBEeHHBIX




TIPUPO/IHBIX JaHAIIadTax CBOel MeCTHOCTH.

CpaBHUTe/NIbHOE OMHCAaHWe OJHOW W3 eCTeCTBEHHbIX MPUPOJHBIX
cucteM (HarpuMmep, Jieca) U KakoW-HUOyAb arpo3KOCHCTEMBI
(Hampumep, NIIIEHUYHOT O TI0JIS).

CocraBiieHHe CxeM Tiepefilaud BeIleCTB U SHEPruM I0 LiensMm
MUTaHUs B TIPUPOJHON 3KOCUCTEME 1 arpoljeHo3e

buocdepa

ryio0anbHas
3KOCHCTeMa

O3HakomsieHue ¢ yueHrueM B. V. BepHazckoro o 6uocdepe kKak o
r7100a/IbHOM 5K0OCHCTEME.

Hanuuue mipeiacTaB/ieHHss O CXeMe 3KOCHCTEMBI Ha IIpUMepe
ouocdepnl, KpyroBopoTe BeIeCTB U ITPEBpPAIlleHUUd SHEPTUUA B
buocoepe.

YMeHHe [0Ka3bIBaTh POJIb >KUBBIX OPraHW3MOB B OHOcdepe Ha
KOHKPETHBIX ITPUMepax

buocdepa u
yesioBeK

Haxox/eHre CBsSI3M W3MeHeHHs1 B OWocdepe C TOC/IeACTBUSIMU
JlesiTe/IbHOCTU UesIoBeKa B OKpYsKalollleil cpefie.

YMenue onpezensiTh BO3/IeMICTBHE TIPOU3BO/ICTBEHHOM
JesiTeTbHOCTU Ha OKPY KaroIIyI0 cpealy B 00/1acTu CBoei

Oyayiieii ipodeccun.

O3HakoMm/ieHUe C T/100ambHBIMU 9KOJIOTUUeCKUMU TIpobieMaMu

Y YMeHUe OTpefiesisiTh IyTH UX pelleHusl.

OrnucaHue ¥ MpakTUYecKoe Co3AaHue UCKYCCTBEHHOM SKOCUCTEMBbI
(mMpecHOBOAHOTO aKkBapuyma). PellieHre 3K0JIOTMYeCcKrX 3a/au.
IleMOHCTpUpOBaHWe YMeHUsI TOCTAHOBKU Lieiell [/lesITe/IbHOCTH,
TJIaHAPOBAHUST COOCTBEHHOW [JesiTe/IbHOCTU i1 IOCTYKeHMUsI
TOCTaB/IeHHbIX 1le/ield, Tpe/IBU/IeHHsT BO3MOJKHBIX De3y/bTaTOB
TUX [IeUCTBUM, OpraHU3aLiU

CaMOKOHTPO/ISI U OLIeHKU T0JTyUeHHbIX pe3y/IbTaToB.

OOyuenve coOnOJeHUI0 TIpaBUI TIOBeJileHHsT B  TIPUpOJie,
Oepe)kHOMY  OTHOIIIEHWI0O K  OHWOMOrMYyeckuM  OOBeKTaM
(pacTeHusM, JKUBOTHBIM M UX COOOITIECTBAM) M X OXpaHe

bMOHHMKA

bronuka
KaK OJIHO U3
HarpaB/IeH!
i OuoJioruu
u
K1OepHeTUK
u

O3HakoMJ/leHWe C TIpuMepaMU HCIT0/Ib30BaHUs B XO3MCTBEHHOMU
JesiTeNTbHOCTU Jitofied MophodyHKIIMOHABLHBIX YepT OpraHu3aljuu
pacTeHUi W JKUBOTHBIX TIPM  CO3/IaHUU  COBEPILIEHHbIX
TeXHUUECKUX CHUCTeM W YCTPONCTB 10 aHaJIOTUM C >KHUBBIMHU
cUCTeMaMH.

3HAaKOMCTBO C TPyOUaThIMM CTPYKTYpPaMH B KHBOM TIPUpPOZie U
TeXHUKe,  a’poJJMHaMUYeCKUMM U  TUAPOAMHAMHUUYECKHMU
YCTPOMCTBAMHU B >KUBOU TIPHUPO/ie U TEXHUKE.

YMeHue CTPOUTb MO/ CKIaAuaTol CTPYKTYPbl, UCTIO/b3yeMble
B CTPOMTE/TLCTBE




YUYEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECITEUEHNE I[TPOT'PAMMBI YUEEHOI OUCHUITJIMHBI
«ECTECTBO3HAHUME»

Peaym3anyisi yueOHOW [JUCLIMTUIMHBI TpeOyeT Hanmuuusi ydeOHOro KabuHeTa
«Xumusi» 1 jabopaTopuu;
Ob6opyaoBaHue yueOHOro KabrHeTa:
- TI0Ca/IOUHbIE MeCTa M0 KOJTUUECTBY 00YYaroIIuXCs;
- pabouee MeCTO TIperio/iaBaTeJis;
- BBITSDKHOM 1IKad;
- Habop XMMHWYECKOW TOCYy[bl U TIPUHAZJIEXXHOCTEH i 1abopaTOPHBIX U
MPaKTUYECKUX paboT;
- HabOPbI pEaKTUBOB OPraHUYeCKMX U HEOPTaHUUYEeCKUX BEIIeCTB;
- KOMIUIEKT yueOHO-HaT ISIAHbIX TT0COOUH « XUMMUSI»;
TexHUUECKHe CPeJACTBA 00yUeHusI:
- MyJIbTUMe/IA TIPOEKTOP
- 9KpaH
PEKOMEH/JIYEMAS JIUTEPATYPA
s cTyieHToB

Epoxun FO.M,, Xumus 7151 Ipodeccuit U 2020
Kosasnera U. b. Criel[MalbHOCTeH TEeXHUUYeCKOro U OHNL «Akagemus»
eCTeCTBEHHO -Hay4yHOro npodusen
Epoxun FO.M. Xumusd: 3a7jauu v yIipaKHeHus 2020
Xumus: 3afauu U OUNL «Axkagemusi»
yIpakKHeHuUsI
O61ass 6uosiorusi: yueOHUK il CTy[. yupekaeHui cpef. mpod. obpa3oBaHus
KoncrantunoB B.M., Ps3anoB A.T"., ®azeesa E.O. N3patenbckuin LIEHTP

«Axkaznemus»-2019

benses /1. K., Oeviuiy I''M., Ky3nerjora JI.H. u gap. buosnorus (6a30Bbiit
ypoBeHb). 10 k1acc. — M., 2019

Wonrea A.FO. Buonorusi. Bech MIKOMBHBIM KypC B cxemaxX U Tabaurax. — M.,
2019

Jlykatkun A. C., Pyuun A. b., Cunaesa T. b. u pgp. buosioruss ¢ ocHoBaMu
9K0JIOTUH: YUeOHUK AJIs CTY/[,. YUpeXXAeHni BhICiil. oOpa3oBanus. — M., 2020
MawmonroB C. T'., 3axapoB B. b., Ko3noBa T. A. buonorus: yueOHUK AJis CTYA.
yupeXk/ieHH BBICII. 00pa3oBaHus (bakanaBpuat). — M., 2020

Hukutunckas T. B. Buonorus: kapMaHHbIM cipaBouHUK. — M., 2019
CuBorsiazoB B. U., AradonoBa U. b., 3axapoBa E. T. Bbuonorus. OOias
6uonorus: 6a30BbIi ypoBeHb, 10—11 kmacc. — M., 2019

CyxopykoBa JI. H., Kyumenko B. C., VBaHoBa T. B. Buosorus (6a30Bbiii
ypoBeHb). 10—11 knacc. — M., 2019



Jn1si nperniogaBaTesien

denepanbHbii 3aKOH OT 29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHuu B
Poccuiickoii @epneparun». [Iprkaz MuHucTepcTBa oOpa3oBaHus U Hayku PD ot
17.05.2012 Ne 413 «O06 yTBepkaeHUH (eepabHOTO T'OCYZAPCTBEHHOTO
oOpa3oBaTe/IbHOTO CTaHJApTa Cpe/iHero (T0J/IHOr0) 0011lero 0Opa3oBaHUs».

[Tpuka3z MunuctepcTBa obpa3oBanusi U Hayku P® ot 29.12.2014 Ne 1645
«O BHeceHuu wusMeHeHuid B IIpuka3 MuHHCTepcTBa 00pa3oBaHMSI U HayKH
Poccuiickoii @epeparuu ot 17.05.2012 Ne 413 “O6 yTBepxaeHun defepaabHOTO
rocy/lapcTBeHHOro 006pa3oBaTe/IbHOTO CTaHjapTa cpejHero (TMoHOro) oOIero
oOpa3oBaHus”».

[TuceMo [lenmapTaMeHTa rocyJapCTBEHHOW MOJUTHUKUA B Cpepe MOATrOTOBKU
pabouux kagapoB u A0 MunuctepcTBa obpa3oBanus 1 Hayku P® ot 17.03.2015
Ne 06-259 «PekomMeHAAI[MH TI0 OpraHW3allMM IIOYUYeHHSI CpeJHero ooOImero
oOpa3oBaHUsl B Tpefiesiax OCBOeHUsI 00Opa3oBaTebHBIX IPOTPAaMM CpeJHero
rpodeCcCMOHATLHOTO 00pa3oBaHusI Ha 0a3e OCHOBHOrO 00Iero oOpa30oBaHUS C
yueToM TpeOoBaHMM (efiepalbHbIX TOCY/JJapDCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJAapTOB W TMOJiydyaemMou TpodecCUM WM  CHEeLUaJbHOCTU  CpeJHero
nipodeccroHaTLHOTO 00pa30BaHUM».

KoncrantnHos B.M., UYemmugze HO.b.JKojioruueckue  OCHOBBI
npupogornone3oBanus 2014 OULL «AkagemMusi»

TutoB E.B., Cksopuos II.M., CksopuoBa A.B.Jkosorus 2017 OUL
«AKazeMus»

CyxauéB A.A.DKojiormyeckue OCHOBBI Ipupogorosib3oBaHusa 2012 OO0
«KHOPyC»

Fabpuensa O.C. Xumus A TIperofiaBaTesisi: yueOHO-MeTOAHUUYeCKOe
nocobue / O.C. I'abpuensH, I'.I". JIeicoBa — M., 2010.

Iabpuensa O.C. HactonbHasi kHura yuurtens xumuu: 11 xmacc: B 2 4. /
O.C. T'abpuensn, I'.I'. JIeicoBa, A.I'. Beemenckast — M., 2009.

buonorusa: pykKoOBOACTBO K TIpakKTUYeCKUM 3aHATUAM / moj pen. B. B.
MapkuHou. — M., 2010.

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

HapsuH Y. I[Ipoucxoxaenue sugos. — M., 2006.

KobpiisHckuit B. A. ®unocodust 3K00rum: KpaTKuii Kypc: yueb. mocobue
g By30B. — M.,2010.

OpnoBa D. A. Victopusi aHTPOTIOJIOTHYECKUX yUeHUl: yuebHUK /1S BY30B.
— M., 2010.

[TexoB A. Il. buoJsiorus, reHeTuka u napasuroJiorus. — M., 2010.

Yeb6pnues H. B., I'punesa I'. I'. buonorus. — M., 2010.

HNuTepHeT-pecypcnbl



www.ecologysite.ru (Karanor skosoruueckux cawtoB). www.ecoculture.ru
(CauT 3K0JIOrM4ecKoro nMpoCBelleHust).

www.ecocommunity.ru  (MHdbopmalluoHHbI ~ CalT, OCBeLL[aroIIHI
ripobJsiembl 3ko0ruu Poc-cumn).

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 (Bcsi Ouonorus. CoBpeMeHHasi OWOOTHs, CTaThH,
HOBOCTH, OUO/MMOTEKA).

www. window. edu. ru (EguHoe okHO gocTyra K o6pa3oBaTe/lbHBIM
pecypcam VIHTepHeTa 1o 6HOJIOTHH).

www.5ballov. ru/test (Tect ngns aGUTypHeHTOB IO BCeMY MIKOIbHOMY
KypCy OMO/IOTHUN).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKaI[MOHHBIE
BUKTODUHBI 1O OWOMOTMM — 93KOJIOTUM Ha cepBepe BopoHeXcKoro
YHUBEPCUTETA).

www. biology. ru (buonorus B OTKpeITOM Kosuiemke. CalT COAepPKUT
3/IEKTPOHHBIN yueOHUK 110 6ronoruu, On-line TecTsr).

www. informika. ru (3neKTpoHHBIN yueOHUK, OO/BIION CITMCOK UHTEPHET
pecypcoB).

www. nrc. edu. ru (brosiorndeckasi KapTvHa Mypa. Pa3jiesn KOMITbIOTEPHOTO
yuebHMKa, pa3paboTaHHOr0O B MOCKOBCKOM TOCYJApCTBEHHOM OTKDLITOM
YHUBEPCUTETE).

www. nature. ok. ru (Peakuvie u rcuesatolye XMBOTHble Poccuy — MpoeKT
JKoJiorndeckoro ieHtpa MI'Y um. M. B. JlomoHOCOBa).

www. kozlenkoa. narod. ru ([Ias Tex, KTO yUuTcs caM U YUUT APYTUX; OYHO
Y IMCTAHIIMOHHO, OMOJIOTUH, XMMUH, IPYTUM TIpeZiMeTaMm).

www. schoolcity. by (buosiorusi B Boripocax u oTBeTax).



