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1 MOACHUTEJIbHAS 3AIINCKA

[Iporpamma  oGmieoOpa3zoBarenbHONM — ydeOHOW — mucnmmuimHbl  «EcTecTBO3HaHME
npelHa3HaueHa /i W3YYCHHsSI €CTECTBO3HAHUA B NPO(ECCHOHANBHBIX 00pa30BaTEIIbHBIX
opraam3anusax CIIO, peanu3yromux 00pa3oBaTeIbHY0 MPOrpaMMy CpeIHEro 001ero oopa3zoBaHus
B IIpe/iesiax OCBOSHHUs OCHOBHOM MpodeccuoHaibHON oOpa3oBarenbHoi nmporpammbl CITO (OITOIT
CIIO) na 6a3e 0OCHOBHOTO 00IIer0 00pa3oBaHus MPU MOATOTOBKE CIIEUATNCTOB CPEAHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero oopa3oBaHws,
NPEIBSIBISEMBIX K CTPYKTYPE, COICPKAHUIO M pe3ylbTaTaM OCBOCHHUS YYEOHOW TUCIUILINHBI
«EcrecTBO3HAHUE», B COOTBETCTBUM C PexoMeHIanusMu MO OpraHU3alMH MOJYyYEHUs CPeHEro
obOmiero oOpa3oBaHHsl B Ipelneiax OCBOGHHUS OOpa30BaTelIbHBIX MPOTPaMM  CPETHETO
npodecCHOHATBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIETro 00pa3oBaHMs C yI€TOM TpeOOBaHUI
denepanbHBIX TOCYIAPCTBCHHBIX O0Pa30BATEIBHBIX CTAHAAPTOB W IMOJIy9aeMOW Tpodeccuu Wi
CHEIHMAIbHOCTH  cpeaHero  mpodeccuoHansHoro  obOpasoBanus  (mucbMmMo  JlemaprameHTa
roCy/IapCTBEHHOU MOJUTHUKU B cdepe MoAroToBku padounx kaapos u 11O MunoOpnayku Poccun
ot 17.03.2015 Ne 06-259).

Conep:xkanue mnporpammbl  «EcTecTBO3HaHHWe»  HANpaBJIeHO HAa  JOCTHJKEHHe
CJIeAYIOUIUX LeJIe:

- OCBOGHHME 3HAaHUW O COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHMHE MHUpa M METOoJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXHbIMU HACIMH U  JOCTHKEHUSIMU
€CTECTBO3HAHMS, OKAa3aBIIUMH ONPE/CIISIONICe BIMSHUEC HA PA3BUTHC TEXHUKH W TEXHOJOTHIA;

- OBIIQJICHNEC YMCHHUSMH TIPUMCHATH TIONYYCHHBIC 3HAHWS IS OOBSCHEHHWS SIBIICHUHN
OKPYXKAIOIIero MHpa, BOCHOPUATHA HH(POpPMAIMM €CTeCTBEHHOHAYYHOTO U MPOQecCHOHATBHO
3HAUUMOTO  COJEp)KaHUsS;  pa3BUTHE  UHTEIJICKTYyalbHBIX, TBOPYECKHUX CIIOCOOHOCTEH U
KPUTHYECKOTO MBINUICHUS B XOJ€ MPOBEICHUS MPOCTEHIINX WCCISAOBaHUN, aHaM3a SBJICHHU,
BOCTIPUATHS M WHTEPIPETANMA €CTCCTBCHHOHAYYHOU MH()OPMAIIHN;

- BOCIUTaHHWE YOEXKIEHHOCTH B BO3MOXHOCTH TIIO3HAHUS 3aKOHHOW TMPHPOABI U
WCIIONIb30BAaHUsl JOCTHKCHHIM €CTECTBEHHBIX HAYK [UJIS Pa3BUTHS I[HMBWIM3AIMU M TIOBBIIICHUS
KaueCcTBa KU3HH,

- IPUMCHECHUE EeCTCCTBCHHOHAYYHBIX 3HAHUH B TPOPECCHOHATBHOU MACSITEILHOCTH U
MOBCEIHEBHON KU3HU JUIsi oOecredeHuss Oe30MacHOCTH >KU3HENEATENbHOCTH, TPAaMOTHOTO
UCIIONIb30BAaHUsI COBPEMEHHBIX TEXHOJOTHI; OXpaHbl 3[IOPOBBS, OKPYKAIOUIEH CpeIbl.

B mporpammy BKIIOYEHO cojepkaHHeE, HANpaBiICHHOE Ha (OPMHpPOBAHUE y CTYACHTOB
KOMIETEHINH, He0OXOoAuMBIX I kadectBeHHoro ocsoeHust OIIOII CIIO na 0a3se OCHOBHOTO
obmiero oOpa3oBaHusi ¢ MOJyYEHHUEM CpEIHEro oOmiero oOpa3oBaHUs; MPOTPaMMBI TOJITOTOBKU

CIICHUAIMCTOB CPCAHCTO 3BCHA.



2 OBIIASA XAPAKTEPUCTHUKA YYEBHOM JUCHUITTIMHBI
«ECTECTBO3HAHHE»

EcrecTBo3HaHMe — Hayka O SIBJIEHHUAX U 3akoHax mpupoabl. CoBpeMEHHOE
€CTECTBO3HAHHME BKJIIOUAET MHOXECTBO E€CTECTBEHHOHAYUYHBIX OTpaciel, U3 KOTOpBIX Hauboiee
BOXHBIMM SBISIFOTCSL XMMMA W Ouosorusi. OHO OXBaTbIBAeT LIMPOKHM CHEKTP BONPOCOB O
pa3sHOOOpa3HbIX CBONCTBaX OOBEKTOB MPUPOABI, KOTOPbIE MOXXHO paccMaTpuBaTh Kak €IMHOE
LEJIOoE.

EcrecTBeHHOHay4HbIE 3HAaHUS, OCHOBAaHHbIE HA HUX TEXHOJOTMH (DOPMUPYIOT HOBBIN
0o0pa3 ku3HU. BeicOKOOOPa30BaHHBIN YET0BEK HE MOXKET AUCTAHIIMPOBATHCS OT (QyHIAMEHTAIBHBIX
3HaHUM 00 OKpyXallleM MHUpe, HE PUCKYS OKa3aThCsl OECIIOMOIIHBIM B NpOo(ecCHOHATbHOM
nesTesbHOCTH. JIt00oe nepcrnekTUBHOE HalpaBieHUE JIEATEIbHOCTH Y€I0BEKa MPSAMO WIIK KOCBEHHO
CBA3aHO C HOBOM MaTepuanbHOW 0a30i W HOBBIMH TEXHOJOTHSIMM, U 3HAHHE HUX
€CTECTBEHHOHAYYHOH CYIIIHOCTH — 3aKOH ycIexa.

EcrecTtBO3HaHHE — HeoTbeMJIeMast COCTaBJIAOLIAs KYJIBTYpBI: orpenenss
MHUPOBO33PEHUE YEJIOBEKA, OHO MPOHHUKAET M B TYMaHUTapHYIO cdepy, U B OOIIECTBEHHYIO JKU3Hb.
ParnmoHanbHbIA €CTECTBEHHOHAYYHBIH METO], COPMUPOBABIIUICS B PaMKaX €CTECTBEHHBIX HAYK,
o0pa3yeT eCTeCTBEHHOHAyYHYI0 KapTUHY MHUpa, HeKoe o0pa3Ho-dumocodckoe o006001IeHne
Hay4HbIX 3HAHUU.

EcrecTBO3HAaHUE KaK HayKa O SIBJICHUAX U 3aKOHAX MPUPOJIbI BKIIOYACT OJIHY U3 BaXKHEHIINX
oTpaciell — XUMHUI0

XuMusi — HayKka O BeIIeCTBaX, HX COCTaBe, CTPOEHHH, CBOICTBaX, Ipoleccax
IIPEBpALICHMS], HCIIOJIB30BAHUM 33aKOHOB XHMHUU B IIPAKTUYECKOM JEATEIBHOCTU JIIOAEH, B
CO31aHUH HOBBIX MAaTE€pHAJIOB.

Buonorusa — cocraBHas 4yacThb €CTECTBO3HaHUSA. OJTO Hayka O XuBOMl mnpupoae. OHa
M3Yy4aeT pacTUTENIbHBIN, dKUBOTHBI MUP U YEJIOBEKA, UCIIOJIb3ysd KaK COOCTBEHHbBIE METO/IbI, TaK U
METO/bI IPYTUX HAyK, B YACTHOCTU (PU3UKH, XMMUU M MaTeMaTHKHU: HAOIOJCHUS, SKCIIEPUMEHTHI,
UCCIIEIOBAaHUSI C  TIOMOIIBIO  CBETOBOTO M JJIEKTPOHHOTO  MHKpOCKoma, 00paboTKy
CTaTHUCTUYECKUX JAHHBIX METOJaMU MaTeMaTHYeCKON CTaTUCTHKU M Jp. buosorus BbIABIsSET
3aKOHOMEPHOCTH, MPUCYIIHE KU3HU BO BCEX €€ MPOSBIICHUSAX, B TOM YHCIIe OOMEH BELIECTB, POCT,
pa3MHOKEHUE, HACIEACTBEHHOCTh, U3MEHUNBOCTb, SBOJIIOLIMIO U JIp.

B npodeccronanbHbIX 00pa30BaTeNbHBIX OPraHU3AIMIX, PEaU3yIOIUX 00pa30BaTEIbHYIO
nporpaMmy cpenHero obmiero oOpazoBanust B mpenenax ocBoeHuss OIIOII CIIO nHa 6aze
OCHOBHOTo oOmiero oOpa3oBaHHsS, U3y4aeTCsi HWHTErpUpOBaHHas ydeOHas JUCHUIUIMHA
«EcrecTBO3HaHUEY, BKJIIOUAIOLIast JBa pazznena, oOnanaromue OTHOCHUTEIIbHOU
CaMOCTOSITENIBHOCTBI0 M LEJIOCTHOCTBIO — «Xumus», «buonorus» — YTO He Hapylaer

MPUBBIYHYIO JIOTHKY €CTECTBEHHOHAYYHOTO 0Opa30BaHMsI CTYIEHTOB.



IIpu ocBoenum cnernuanbHOocTet CIIO TexHmyeckoro mnpoduias mpodecCHOHATEHOTO
0o0pa3oBaHMsl €CTECTBO3HAHHME U3y4aeTrcss Ha ©Oa3oBoM ypoBHe @OI'OC cpemnero oOiero
00pa30BaHUs ¢ yYETOM ClIeUU(UKN OCBAaUBAEMOM CIEIIHATbHOCTH.

OTO BBIpaXKaeTCs B COJACPXKAHUM OOYYCHHsS, KOJMYECTBE YacOB, BBLICISIEMBIX Ha
U3Y4YE€HHE OTACNbHBIX TEM IMpOrpaMMbl, TNIyOMHE HMX OCBOCHMSI OOydYalolUMHCH, OO0BbeMe U
XapakTepe TMpaKkTUYECKUX 3aHATUH, BHUJAX BHEAYJUTOPHOM  CaMOCTOSITENbHON  paboTh
CTY/CHTOB.

[Ipy w3yueHnn y4yeOHOTO MarTepuasa N0 XUMUU H OHOJOTHH  IIEJIECO00pa3HO
aKLIEHTUPOBATh BHUMaHHE OOYYAIOIIMXCS HA )KM3HEHHO BaXKHBIX 00BEKTaxX MPUPOABI U OpraHu3Me
yenoBeka. ITo ruspochepa, atmocdepa u Ouocdepa, KOTOpble pacCCMaATPUBAIOTCS ¢ TOYKU 3PEHUS
XUMHYECKHX COCTABOB U CBOWCTB, MX 3HAUCHUS JJIS )KU3HEACATEIBHOCTH JIFOJICH, 3TO COJIEp)KAHHUE,
OCBEIIAMONIEe pOJb BAKHEUIIMX XWMHUYECKHX JJIEMEHTOB B OpPraHW3ME YEIOBEKa, BOTPOCHI
OXpaHbl 3/10pPOBbs, MPOPHIAKTUKN 3a00JIEBAaHUN W BPEAHBIX MPUBBIYCK, MOCIEACTBUIA M3MEHEHUS
Cpelbl 0OUTaHUA YelIOBEeKa JJis YeIOBEUECKON ITUBUITH3AIIH.

3aMeTHOE MECTO B COJCpAHWW Y4eOHOH NUCHUIUTMHBI 3aHUMAeT Y4eOHBIH MaTepuall, He
TOJIBKO (POPMHPYIOUIHI €CTECTBEHHOHAYYHYIO KAPTHHY MHpa Y CTYACHTOB, HO M PacKpPbIBAIOIIUI
MPAKTUYECKOE 3HAYCHHE €CTeCTBEHHOHAYYHBIX 3HAHUI BO Bcex cdepax >KU3HU COBPEMEHHOTO
o01iecTBa, B TOM 4HCiIe B TyMaHUTapHOMH cdepe.

B nenom yuebHas nucnumianHa «EcTecTBO3HaHUE», B COJAEPKAaHHMM KOTOPOHM BeIyLIUM
KOMITOHEHTOM SIBJISIIOTCS. HAy4YHbIE 3HAHWSA W Hay4dHbIE METOABl TIO3HAHUS, II03BOJISIET
chopMHpOBaTh y 00YYarOIUXCs IEIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, TPOOyIuTh Y
HUX SMOIMOHAIBHO-IEHHOCTHOE OTHOIIEHHWE K M3y4aeMOMY Marepuaiy, FOTOBHOCTh K BBIOODPY
NecTBUN ONpe/eleHHON HaIlpaBlI€HHOCTH, YMEHHE KPUTHYECKH OIIEHMBAaTh CBOM U UYyKUE
JIEUCTBUS U TIOCTYIIKH.

WuTerpupoBanHOe colepKaHWe YYEeOHOW JUCHUIUIMHBI TIO3BOJIAET MPENOoIaBaTeIsIM
¢u3uKy, XUMUM U OWOJOTMM COBMECTHO OPraHM30BaTh H3YUYEHHE €CTECTBO3HAHUS, MCIOJB3Ys
UMEIOIIMECS YaCTHBIE METOAMKH MTPETIOIaBaHus IIPeIMETa.

Nzyuenune obmieoOpa3zoBarenbHON yueOHON AUCHHMIUIMHBI «EcTecTBO3HAaHME) 3aBepIiaeTcs
noABeACHUEM HWTOTOB B (dopme nuddepeHIMpoBaHHOTO 3adeTa B paMKax MPOMEKYTOUHOM
aTTecTaluu CTyJIeHToB B Ipouecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ momyueHuem cpenHero

o011ero o0pa3oBaHus.



3 PE3YJIbTATBHI OCBOEHUSI YYEBHOM JUCLUIIJINHBI.

OcBoenue coaepkaHusi ydeOHOW aucHuIUIMHBI  «EcTecTBO3HaHME» obOecrmeunBacT
JTOCTHIKEHHUE CTYICHTAMU CIICYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX !

- YCTOMYMBBIA MHTEPEC K UCTOPUH M JIOCTHKEHUSM B 00JIaCTH €CTECTBEHHBIX HayK,

YyBCTBO T'OPJIOCTH 32 POCCHICKHUE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K MPOJIOJDKCHHUIO OOpa30BaHMS, TOBBIIICHUIO KBATH()HUKAIIMU B W30paHHOU
po(heCcCHOHATLHOM JIEATEIILHOCTH C UCIIOJL30BAHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HaYK;

- 00BEKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX HAyK IS
YyenoBeKa U OoOIIeCTBa, YMEHUE UCIOIb30BaTh TEXHOJIOTMUYECKUE JOCTHKEHUS B 001acTu (PU3MKH,
XUMHUH, OMOJOTHH IS TIOBBIIICHHUSI COOCTBEHHOTO WHTEIUICKTYaJbHOTO PAa3BUTHS B BBIOPAHHOM
poeCCUOHAIBHON JESATEIHHOCTH;

- yYMEHHE NpPOAHAIU3UPOBATh TEXHOTEHHBIC TIOCIEICTBUS M OKpYKaloleh cpeabl,
OBITOBOM W IIPOU3BOACTBEHHOM JEATEIILHOCTH YEJIOBEKa,;

- TOTOBHOCTh CaMOCTOSITEJIBHO JIOOBIBATh HOBBIC /Il CeOsi €CTCCTBCHHOHAYYHBIC 3HAHUS
C MCTIOJIB30BAHUEM JUJISI 3TOTO JIOCTYITHBIX UCTOYHHKOB HH(OPMAIIHH;

- YMEHHE YOpaBIATH CBOCH IMO3HABATENbHOW JAEATEIbHOCTHIO, MPOBOAUTH CAMOOIECHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS;

- yMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMAaHJE MO PEIICHUIO
0o0IMX 3a7a4 B 00JIaCTU €CTECCTBO3HAHMS;

MeTanpeaMeTHBIX :

- OBNIQJICHHE YMEHUSMU U HABBIKAMU PA3IUYHBIX BUOB MO3HABATEILHOU NESTEIBHOCTH IS
M3YYEHHUS Pa3HBIX CTOPOH OKPYXKAOIIET0 €CTECTBEHHOT'O MUPA;

- MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (HAOJIOICHUS, HAYIHOTO YKCIIEPUMEHTA) JJIs
W3YYCHUS PA3IUYHBIX CTOPOH E€CTCCTBCHHOHAYYHOW KApTUHBI MHPA, C KOTOPBIMH BO3HHUKACT
HEOOXOUMOCTh CTAJIKMBATHCS B MPOQECCUOHAIBHOM cdepe;

- yMEHUE OINpeAeNsaTh I W 3aJayd JIeATEIbHOCTH, BBIOMpPATh CpPEACTBA IS HX
JIOCTHIKCHUS Ha TTPAKTHUKE;

- YMEHHE WCIOJIb30BaTh PA3JINYHBIC WCTOYHHKH JUIS TOJIYUYECHHUS €CTeCTBEHHO-

Hay4YHOW WH(OpPMAIMU U OILICHHWBATh €€ JOCTOBEPHOCTH IS JTOCTHKEHHUS MOCTABIEHHBIX
Leiael u 3aaad;

NpeIMeTHBIX :

- ¢hOPMUPOBAHHOCTh TMPEACTABICHUN O IETOCTHOM COBPEMEHHON €CTeCTBEHHOHAYYHOM
KapTUHE MUpa, TPUPOJE KaK EIUHON IEIOCTHOW CHCTEME, B3aUMOCBS3U YEJIOBEKa, MPHPOJBI
U o0IIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHoit;

- BJIaACHUEC 3HaAHUAMU O Hauobosee BaKHBIX OTKPBITHUAX W JOCTUIKCHHUAX B obnactu



€CTECTBO3HAHMS, MOBJIUSBIINX Ha DBOJIIOIUIO TIPEACTABICHUN O IPUPOE, Ha PA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

- C(bOpMI/IpOBaHHOCTb YMCHHA HNPUMCHATHL CCTCCTBCHHOHAYYHBIC 3HAHUWA JIA OGT:SICHGHI/ISI
OKPYKAIOIIUX SIBIICHUH, COXpaHEHUS 3/I0OPOBBS, OOECTieueHUsl 0€30MaCHOCTH KU3HEACITEILHOCTH,
OEPEKHOT0 OTHOIICHHUS K MPHUPOE, PAIIMOHATLHOTO MPUPOJIOTIONB30BaHUS, & TAaK)KE BBITIOJTHEHUS
POJIM TPAaMOTHOTO TTOTPEOUTEIIS;

- cOPMUPOBAHHOCTHh TMPEJACTABICHU O HAyYHOM METOJIE¢ T[O3HAHUS TPUPOILI U
CpelncTBax  HM3y4YeHHs  MeraMmupa, MakpoMupa Y MHUKPOMHpA; BIAQACHHE  IIPUEMaMHU
€CTECTBCHHOHAYYHBIX HAOJIIOJICHUM, OMBITOB, MCCICIOBAHUM W OLEHKH JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3y/IbTaTOB;

- BJIQJACHUC HOHSITUHHBIM amnmnaparoM CCTCCTBCHHBIX HAYK, IIO3BOJIAIOIIMM II03HABATH
MHp, Y4aCTBOBAThH B JUCKYCCHUAX 110 CCTCCTBCHHOHAYYHBIM BOIIpOCam, HUCIIOJIB30BATh
pa3IMyHble HMCTOYHUKH HMHQPOPMALMHM I TOATOTOBKH COOCTBEHHBIX pabOT,  KPUTHYECKH
OTHOCUTBCS K cooOmenusm CMMU, coxepxkamuM HaydyHYIO HHQOPMAIIHIO;

- Cq)OpMHPOBaHHOCTB YMGHI/Iﬁ IIOHUMAThb 3HAYUMOCTL CCTCCTBCHHOHAYYHOI'O 3HAHUA JJId
KQKIOr0 YeIOBEeKa HE3aBUCUMO OT €ro MpOoPEeCCHOHAIBHON IeATSILHOCTH, pa3indaTh (akThl U
OIICHKH, CPaBHUBATh OIICHOYHBIC BBIBOJBI, BUICTh HMX CBSI3b C KPUTEPHSAMH OIICHOK M CBS3b

KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEN.



4 TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu  peanuzanmm  comepxkaHuss  oOIeoOpa3oBaTeIbHON  YYCOHOW  JAMCITUTUIMHBI

COCTaBJIACT.

04HOHU (hopMbI 00yueHns — 178 gacos,

«EctecrBo3znanue» B npenenax ocBoenus: OINOII CITO na 6a3e 0oCHOBHOTO 00IIEr0 00pa3oBaHMUs C

MOJTyYEHUEM CPEIIHEro oO0Iero oOpa3oBaHUs MaKCUMallbHAs ydeOHas Harpy3ka OOyJaroIIuxcs

W3 HUX ayJauTopHas (00s3aTeNibHAas) Harpy3ka oOy4aroluXcs, BKJIKOYas jJabopaTOpHBIE U

npakTuueckue 3anstus, — 117 gac;

BHEay/IUTOPHAsl caMOCTOsITeNIbHAs paboTa CTyIeHTOB — 54 yaca;

KOHCYJIbTAIMil — 7 4acoB.

3a049HOM opMbl 00yuenust — 178 gacos,

W3 HUX ayauTopHas (00si3aTenbHas) Harpy3ka OOy4arolluxcs, BKJIOYas jgabopaTopHbIE U

MIpaKTUYECKHE 3aHATHI — 32 Jaca,

BHCAYAUTOPHAA CaMOCTOATCIIbHAA pa60Ta CTYACHTOB — 146 yacos.

TemMarudeckuii nNJian

Bup yueOHoii padoThl

KoaunuecTBo 4acoB

CnenuajJbHOCTH
AynurtopHsle 3anaTus. Coaep:xxanue 00y4eHust
CI1o
ouyHas popma | 3aouHas popma
o0y4eHUs o0y4eHUs
XUMus
BBenenue 2 -
1.00mast 1 HeopraHuyeckass XUMHs
1.1 OcHOBHBIE NOHATHS U 3aKOHBI XUMHH 2 2
1.2 Ilepuoanueckuil 3aKOH W TNEPHOJUYECKAs CHCTEMaA 4 2
J.. MenneneeBa u CTpOEHUE aTOMa
1.3 Crpoenue BemiecTBa 8 -
1.4 Bona. PacTBOpBI. DNIE€KTpOIUTHYECKAS TUCCOLIUALINS 6 -
1.5 Knaccudukanys HEOpraHU4eCKMX COSAMHEHUNH U HX g 1
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5 COJEPXKAHUE YUYEBHOM JJUCIUILJIMHBI «kECTECTBO3HAHUE»

XUMUA

Beenenue.

HayuHble MeToAbl MO3HAHUS BELIECTB M XUMHMUYECKUX sBIEHUH. Ponb skcnepumeHTta u
TEOpPUU B XUMUU. MOAEIUPOBAHME XHUMUYECKUX IIPOLECCOB. 3HAYEHUE XUMHUU B Pa3BUTHUU
BAXHEHILINX OTPACICH MPOMBIIUIEHHOCTH U CEJIBCKOTO X035MCTBAa. XUMUS U OKpYKarolas cpeza.

1.001mas 1 HeopraHu4yeckasi XuMHs

1.1. OcHoBHbIE NOHATHSA U 3aKOHBI XUMUU

OcHoBHbIE TOHATHS XuUMUHU. BemecrBo. Artom. Monekyna. XUMHUYECKHI 3JEMEHT.
Amnotponus. IIpoctsie U cioxHbIe BelecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEILECTB.
Xumudaeckue 3Haku ¥ Gopmyiibl. OTHOCUTENBHBIE aTOMHAsE U MOJIEKYJsipHas Macchl. KommaecTBo
BEILECTBA.

OcHoBHblE 3aKOHBI XUMuHU. CTexuomeTpus. 3aKOH COXPAaHEHHS MacChbl BEUIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.

1.2. Tlepuonuyeckudl 3aKOH U NEpPUOAMYECKAs CUCTEMA XHUMHUYECKUX DJIEMEHTOB
Jd.N.MenneneeBa u CTpPOEHUE aTOMA.

Ilepuonuueckuit  3akon .M. Menneneena. Otkpeitie  JI.M.  MengaeneeBbiM
[Tepuonuueckoro 3akona. [lepuoanueckuii 3akon B popmynuposke .M. Menaeneena.

[lepuonnueckass Tabmuma XMMHUYECKMX JJIEMEHTOB — Trpaduueckoe 0oTOOpakeHue
nepuoaAnYecKoro 3akoHa. CTpykTypa NMepuoIuYecKod TaOJIHUIbl: MEepUoJbl (Majble M OOJbIINE),
rpynnsl (TaaBHas U MOOOYHas).

Crpoenne aroma u nepuogudeckuil 3akoH JI.M1. MenneneeBa. ATOM — CJOXHas 4acTHIIA.
SAnpo (MIPOTOHBI M HEUTPOHBI) M 3JIEKTpOHHas obojouka. M3ortombl. CTpoeHHE 3IEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJIbIX Mepro10B. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0YeK
aTOMOB JIEMEHTOB OOJIBIINX NEPUOAOB (IEPEXOIHBIX AIeMeHTOB). [loHsTHE 006 OpOUTANIX. S-, p- U
d-Opburanu. D1eKTpOHHBIE KOH(DUTYpAIIUU AaTOMOB XHMHUYECKUX 3JIEMEHTOB.

CoBpemeHHass GOPMYIHPOBKA NEPUOTUUECKOr0 3aKOHA. 3HAUEHUE MEPUOTUIECKOr0 3aKOHa
U TEPUOANYECKON CHUCTEMBbI XUMHUYECKHX d1eMeHTOB /(.M. MenneneeBa s pa3BUTUS HAyKH U
MOHMMAaHUS XMMHYECKON KapTUHbBI MHpA.

1.3. Ctpoenue BeriecTna.

Honnas xumuueckas cBsi3b. Katnonsl, ux oOpa3zoBaHue M3 aTOMOB B pe3yibTaTe Ipoliecca
OKHUCJICHHUA. AHHUOHBI, MX 00pa3oBaHHE M3 aTOMOB B pe3yJbTaTe MpOIleccCa BOCCTAHOBIEHUS.
HonHast cBsi3b, KaK CBSA3b MEXJIy KaTHOHaMH W aHHOHAMM 3a CYET JJIEKTPOCTaTHYECKOTO
nputsbkenus. Knaccudukanus MOHOB: MO COCTaBy, 3HAKY 3apsja, HATMYUIO TUAPATHONH OOOJIOUKH.
HonHble KpucTaliMueckue pemierkd. CBOICTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAIMUECKOMN

PEIIETKH.
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KoBasieHTHast xuMuueckasi cBsizb. MexaHu3M 00pa30oBaHUsI KOBAJECHTHOW CBs3U (OOMEHHBIN
U JIOHOPHO-aKLENTOPHBIN). DNeKTpooTpHUIaTeabHOCTh. KoBaneHTHbIE MOJIsipHass U HEMoJspHas
cBsA3U. KpaTHOCTh KOBAJIEHTHOM CBA3U. MOJIEKYISIPHBIE U aTOMHBIE KPUCTAJUIMYECKHE PELIETKH.
CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMHU.

Meramnueckass CcBA3b. MeTalmmyeckass KpUCTAIMYECKas pEelIeTKa W MeTauIMyuecKas
XUMUYECKas CBs3b. PU3NUECKUE CBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHHSI BELIECTB U BOAOPOAHAs CBA3b. TBeproe, *KUAKOe U razoo0pasHoe
cocrosiHus BemlecTs. [lepexon BelecTBa U3 OJTHOTO arperaTHOro COCTOsAHUA B ipyroe. Bompopoanas
CBS3b.

Uucteie BemectBa U cMmecH. [lonsaTne o cMecu BemiecTB. ['OMOreHHbIE M T€TEPOreHHbBIE
cmecu. CocraB cmeceil: oObeMHass W MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBas IOJIs
IIpUMECEH.

Hucnepcusie cuctemsbl. [lonstue o pgucnepcHoit cucteme. JucmepcHas ¢aza u
mucnepcuonHas cpena. Knaccudukanus aucnepcHbix cucteM. [loHATHE 0 KOJIOMAHBIX CUCTEMAX.

1.4. Boga. PactBopbl. DnekTponuTuyeckas AUCCOLUaLMsL.

Bonma. PactBopel. PactBopenme. Boga kak pactBopuTenb. PacTBOpHUMOCTH BEILIECTB.
HacplieHHble, HEHACBIIIEHHbIE, NEPECHIIEHHBIE PACTBOPBL. 3aBUCUMOCTh PAaCTBOPUMOCTU Ta3o0B,
KHUJIKOCTEH U TBEP/BbIX BEILECTB OT Pa3IMYHbIX (DAKTOPOB.

MaccoBast 10J11 paCTBOPEHHOT'O BEIIECTBA.

DNEeKTPOIUTUYECKAs AUCCOLMALMS. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTUYECKAS
quccouuanusa. MeXaHu3Mbl 3JEKTPOIUTHYECKON AMCCOIMAlMM JUIsl BEIIECTB C Pa3IMYHBbIMU
TUIIAMU  XUMHUYECKOW CBsA3M. [uapaTupoBaHHBIE M HErMApaTUpOBaHHbIE HOHBL. (CTeneHb
AIIEKTPOIUTHYECKON auccounanuu. CuiibHble U cialble 37eKTpOaUThl. OCHOBHBIE IOJIOKEHUS
TEOPUH IEKTPOJUTHUECKOHN Auccoranvi. KucaoTel, OCHOBaHUS U COJIU KaK AJIEKTPOJIUTHI.

1.5. Knaccudukanus HeOpraHnueCcKiuxX COeMHEHNN U UX CBOMCTBA

Kucnotsl n ux cBoiictBa. KHCIOTBl Kak 3J€KTPOIUTHI, UX KIacCU(UKALUSA N0 Pa3IuYHbIM
IpU3HaKaM. XMMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPHM DIIEKTPOJUTHYECKOW IHUCCOLMALINU.
Oco0eHHOCTH B3aWMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHCIOT C MeETaljaMHu.
OCHOBHBIE CTIOCOOBI TTOTYUYEHUST KHUCIIOTHI.

OcHoBanust u ux cBoicTBa. OCHOBaHMS KaK ODJIEKTPOJIUTHI, MX Kiaccu(UKaluus 10
pa3IMYHBIM MPU3HAKaM. XMMHUYECKNE CBOWCTBA OCHOBAaHUI B CBETE TEOPHUU DIIEKTPOJIUTHYECKON
nuccouuanuu. PasnojkeHne HepacTBOPUMBIX B BoJie OCHOBaHMM. OCHOBHBIE CITOCOOBI MOTYYEHHUS
OCHOBaHUH.

Comu um ux cpoiictBa. Comu kak 31eKTpoiauThl. ConM CpeqHue, KUCIbIE U OCHOBHBIE.
XUMHYECKH CBOWCTBA COJIEH B CBETE TEOPHHM 3JIEKTPOIUTHYECKOM nuccoruanuu. CrocoOsl

MOJTYYEHHUS COJICH.
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Oxkcuapl m ux cBoiictBa. ConeoOpasyromue W HecosieoOpasytone okcuabl. OCHOBHEBIE,
am(OoTepHble M KHUCIOTHBIE OKCHABI. 3aBHCHUMOCTh XapakKTepa OKCHIa OT CTENEHU OKHCICHUS
00pa3yrolero ero MeTajuia. XMuMUYECKHe CBOMCTBA OKCUA0B. [lomyueHrne oKCcuioB.

[Tpu u3ydeHnr NPUMEHSIOTCS AKTUBHBIC (DOPMBI IPOBEACHHUSI 3aHATHIA.

Jlaboparopuoe 3anstTie Nel «OOMeHHbIE peakliiy B PaCTBOPAX IJIEKTPOIUTOBY.

1.6. Xumuyeckue peakiuu

Knaccudukanus XxuMuU4eckux peakiuid. Peaknmu coeIMHEHUs, pa3jioKeHHs, 3aMEIICHHUS,
oomena. Karamutnueckue peaknuu. OOpatumble W HeoOpaTUMble peakiuu. ['OMOreHHbIE U
TeTepOreHHbIE PEaKuu. OK30TePMHYECKHE M SHAOTEPMHUYECKHE peakiuu. TeraoBoi addekt
XUMUYECKHUX peakuuid. TepMOXUMHUECKUE YPaBHEHHS.

OKHCANTENBbHO-BOCCTAHOBUTEbHBIE peakuuu. CreneHb okucieHus. OKuciautens u
BOCCTaHOBJICHHE. BoccTaHOBUTENb U OKHCICHHE. METO AJIEKTPOHHOTO OanaHca Ui COCTaBJICHUS
YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKIIMIA.

CxopocTb xumudeckux peakuui. [IoHATHE 0 CKOPOCTH XUMHUUYECKUX peaKINil. 3aBUCUMOCTh
CKOPOCTH XMMHYECKHX PEAKIHMHA OT Pa3IMYHBIX (DAKTOPOB: MPUPOBI PEArHPYIOIIUX BEIIECTB, HX
KOHLEHTPALUH, TEMIIEPaTypbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHMSI KaTalIu3aTOPOB

OOpatumocTh XUMUYECKUX peakuuid. OOpaTuMble 1 HEOOPATUMBIE PEaKIH. XUMHUYECKOe
pPaBHOBECHE U CIIOCOOBI €r0 CMEILEHHUS.

[Tpu u3yyeHnn NPUMEHSIOTCS aKTUBHbBIE U UHTEPAKTUBHBIE ()OPMBI IPOBE/ICHUS 3aHATHH.

JlaboparopHoe 3anstue Ne2 «lccnenoBaHue BIMSIHUS Pa3iIMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN.

1.7. MeTanibl 1 HEMETaJLTbI

Mertamnel. OcoOeHHOCTH CTpOeHHMs aTOMOB U KpucTamioB. dusnyeckue CBONCTBA
metayioB. Kiaccuduxanus MeTannoB 1O pa3iWyHbBIM IpU3HAKaM. XHMHUYECKHE CBOICTBa
METaJIJIOB. DJIEKTPOXUMUUECKHUM psijl HANPSKEHUH MeTaioB. MeTtannoTepMust.

OOmwme cnocoObl monydeHuss metamwioB. Ilonstue o Mertamurypruu. Ilupomerammyprus,
TUAPOMETAJUTYPTHUSl U dNIeKTpoMeTauyprus. CriaBbl YEpHbBIE U IIBETHHIE.

Hemerannbsl. OcobGeHHOCTH CcTpoeHHs aToMoB. Hemeramnbl — mpocThle BelECTBa.
3aBHUCUMOCTb CBOMCTB raJJOT€HOB OT UX noJioxkeHus B [lepuonnueckoit cucreme. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETANIOB B 3aBUCHUMOCTH OT UX TOJIOKEHUS B pALY
IIEKTPOOTPHULIATEIBHOCTH.

[Tpu uzydeHnn NpUMEHSIOTCS aKTUBHBIE ()OPMBI TTPOBEICHUS 3aHITHI.

JlabopaTtopHoe 3ansTre No3 «MeTasuibl, X CIUIaBbl U IPUPOTHBIC COSTMHEHUS.

2. Opranuyeckasi XuMust

2.1. OcHOBHBIE NOHATHSI OpPraHMYECKOM XHMHUU M TEOpUS CTPOEHHSI OpraHU4YECKHX

COECTMHEHNN
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[Ipenmer opranndeckod xumuu. [IpupoaHble, HCKYCCTBEHHbIE W CHUHTETHUYECKHE
opraHuyeckue Bemectsa. CpaBHEHNE OPraHUYECKNUX BELIECTB C HEOPraHUYECKUMH.

BanentHocTh. XUMHUECKOE CTPOEHHME KAaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJBI IO
BaJICHTHOCTH.

Teopust crpoeHusi opranuueckux coeauHennii A.M. bytiepoBa. OCHOBHbBIE MOJIOKEHUS
TEOPUU XUMHUUYECKOTO cTpoeHus. Mizomepust u nzomepbl. XuMudeckue GopMyIibl U MOJAETH MOJIEKYII
B OPraHUYECKOW XUMUHU.

Knaccudukanuss opranmdeckux BemecTB. Kiaccupukamuss BEmIECTB MO  CTPOSHHIO
YIJIEPOJAHOrO CKeJeTa W Haduuuio (QYHKIMOHAIBbHBIX rpynn. ['omomnoru u romonorus. Hawana
nomenknarypsl lUPAC.

Knaccupukanus peakumidi B OPraHMYECKOM  XMMHH. Peaknuu  IpUCOCIUHEHUS
(ruapupoBaHUsl, TaJOT€HUPOBAHUS, TUAPOTaJIOreHUPOBAHUS, rUApaTaluu). Peakuuu oTiienaeHus
(meruapupoBaHusi, JErHIPOralIOTeHUPOBAaHUS, AeruapaTainuu). Peakuuu 3amemieHus. Peaxiuun
M30MepHU3aliu.

2.2. YTIIeBOAOPO/IbI U UX MPUPOIHBIE HCTOYHHKHU

AnkaHpl. AJIKaHbl: TOMOJOIMYECKMH psil, H30MEpUsl U HOMEHKJIATypa aJKaHOB.
XUMUYEeCKUE CBOWMCTBa anKkaHOB (MeTaHa, »JTaHa): TOpPEHHUE, 3aMEIleHue, pa3JIoKEeHUe,
nerugpuposanue. [I[pumeHeHne anKkaHOB HA OCHOBE CBOMCTB.

AnkeHbl. OTWJEH, €ro TMoJyueHue (ACTHAPUPOBAHHMEM J3TaHa, JeNoJIMMepu3anueit
noJIMATUIIEHa). ['OMOIOTHYEeCKU# psifl, H30MEPHs, HOMEHKIIATypa alIKeHOB. XUMHYECKHUE CBOMCTBA
STHJIEHA: TOpEHHE, KadeCTBEHHblE peakuuu (oOeclBeurBaHHE OpOMHOW BOABI M pacTBOpa
NepMaHraHara Kajiaus), Tuaparanus, noauMmepusanus. [Ipumenenue 3TuiieHa Ha OCHOBE CBOMCTB.

[Tpu u3yyeHnr NPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

JlabopaTtopHoe 3anstue Ne4 «[lonyuenne merana u sTuineHa. M3yueHue ux cCBOMCTB»

Juensl u kayuyku. [loHdATHE O nueHaxX Kak yrieBOAOpoJax C ABYMsS JIBOMHBIMH CBSI3SIMHU.
ComnpsbkeHHble auMeHBbl. XUMHUYECKHEe CBoicTBa OyraaueHa-1,3 u um3ompeHa: oOeclBeYHMBaHHE
OpOoMHOIi BOJBI M MOTMMEPHU3allvs B Kaydyku. HaTypanbHbIN U CHHTETHUECKHE Kaydayku. Pe3uHa.

AnkuHbl. AneTwieH. XWMHYECKHE CBOWCTBAa alleTWJIEHA: TOpEHHE, OOeCIIBEYHBAHUE
OpoMHOW BOJABI, NMPUCOECTUHEHUE XJIOPOBOAOpoJa M ruapatanus. [IpumeHeHHe aleTWiIeHa Ha
OCHOBE CBOMCTB. MeXKi1accoBasi H30MEPHUs € AJIKaJIUEHAMHU.

Apenbl. benszon. Xwumudeckue cBoiicTBa OeH307a: TOpEHHE, pPEAKIHMHU 3aMEeIICHUs
(ranoreHupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.

[IpupoHbIE HCTOYHUKHN YIIIEeBOIOPOAOB. [IpupoaHbIi ra3: coctaB, IPUMEHEHHE B Ka4ECTBE
toruBa. Hegts. Cocta u nepepabotka Heptu. [leperonka nedru. HedrenpoayKTsl.

[Tpu u3ydeHNH MPUMEHSIOTCS AKTUBHBIE (DOPMBI TIPOBEICHHSI 3aHSATHIA.

JlabopaTopHoe 3aHsitue No5 «O3HakomiieHHWe C oOpa3namMu HePTH, KaMEHHOTO YIS U
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IPOAYKTaMU UX NEepepabOTKU»

2.3. Kucnopoacoaepxaniyge OpraHu4ecKiue COeIMHEHUS

Crouptel.  Ilomydenue »sTaHona OpOXKEHHMEM TJIIOKO3BI M THApaTallMel dSTHIIEHA.
['mapoxkcuipHas rpynna kKak QyHKiuoHanbHas. [IoHATHE O MpenenbHBIX OAHOATOMHBIX CIUpTaX.
XUMHUYECKHEe CBOWCTBA 3TAaHOJA: B3aUMOJEUCTBUE C HATpUEM, 00pa30BaHHUE MPOCTBIX U CIOXKHBIX
3¢upoB, OKHUCIeHHE B aibaeru]. [IpuMeHeHue 3TaHOIAa HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
IIOCJIE/ICTBHS U IPEIYIPEKICHUE.

I'mmueprH Kak IpeiacTaBUTENb MHOTOAaTOMHBIX CHUPTOB. KayecTBeHHas peakuus Ha
MHOr0aToMHble cnupThl. [IpumeHenne rmnepuxa.

@enon. Pusnyeckue M XHMHYECKUE CBOMcTBa (eHosna. B3aumHOe BIMsHHE aTOMOB B
MoJIeKyJie (heHOJIa: B3aUMOJCHCTBHE C THAPOKCUIOM HATPHUS M a30THOW KuciaoTou. [IpumeHeHme
(deHoa Ha OCHOBE CBOMCTB.

Anpnerunsl. Ilonsatue o0 anpaerugax. AnpaeruyaHas rpynna Kak (QyHKIMOHAJIbHAS.
@opMmanblerul U €ro CBOWCTBA: OKHMCIEHUE B COOTBETCTBYIOILYK) KHCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMI crnupT. [lomydeHne anbaernioB OKHUCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenne Gpopmanbaeriia Ha OCHOBE €0 CBOWCTB.

KapOonoBele kuciotsl. IlonsTe o xapOoHOBBIX KucinoTax. KapOokcuipHas rpymmna Kak
byHKUMOHaNbHAA. ['OMoOrMuecKkuil psa NpeAerbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tony4yenne KapOOHOBBIX KHUCIOT OKHCIEHHEM albJeTHA0B. XHMHUYECKHE CBOMCTBAa YKCYCHOMU
KHUCJIOTBI: 00IlIMe CBOWCTBA C MUHEPAJIbHBIMU KUCIOTAaMHU U peakuus stepuduxanuu. [Ipumenenue
YKCYCHOM KHMCIJIOTBI HA OCHOBE CBOMCTB. BBICIINE )KMPHBIE KMCIIOTHI HA IPUMEPE NMAITIbBMAUTHHOBOU H
CTE€apHUHOBOM.

Crnoxuble >pupel u xupbl. [lomydeHue cioxHbIX 3(UpOB peakiuei 3TepuduKayu.
Crnoxnbie 3(upbl B IpUpoe, ux 3HaueHue. [I[pumenenne cioKHbIX 3pUpoB HA OCHOBE CBOMCTB.

Kupsl kak crnoxssle 3¢upsl. Knaccudukamus >kupoB. XUMHYECKHE CBONCTBA YKUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [IpriMeHeHne )K1upoB Ha OCHOBE CBOMCTB. MbLIa.

VraeBoasl. VYrieBoAsl, HX KilaccuuUKanusa: MoOHocaxapuabl (TIr0K03a, (pyKTOo3a),
Jucaxapubl (caxapo3a) U nmosuycaxapusl (KpaxMai U HEeJUTio03a).

I'moko3a — BemiecTBO € JBOMCTBEHHOM (YHKIMEW — albIeruocupT. XUMHYECKHE
CBOWCTBA TIIIOKO3BI: OKUCJIEHUE B TIIOKOHOBYIO KHMCJIOTY, BOCCTAHOBJIEHHE B COPOMT, CIIUPTOBOE
Opoxxenue. [IpumeHeHne rII0K03bl HA OCHOBE CBOMCTB.

3HaueHHWe YIJIEBOJOB B JKMBOM MPUPOAE M KU3HM denoBeka. [loHsATHE O peakmusax
MOJIMKOHACHCALUU U TUAPOJIN3a Ha IPUMEPE B3aUMOIPEBPAILECHUN: TTIF0K03a —> MOJIMCaXapuIl.

ITpu n3yueHny NpUMEHSIOTCS aKTUBHBIE M MHTEPAaKTUBHBIE ()OPMBI IIPOBEICHHSI 3aHATHI.

JIaGoparoproe 3aHsTHEe Ne6 «PacTBOpeHHME IIMIEpUHA B BOJE U B3aMMOJCHCTBHE C

ruapokcugoM menu(ll). CpoiicTBa yKCYCHOW KHCIOTBI, OOIIME CO CBOHCTBAMH MHHEPAIbHBIX
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KHCIIOT».

JlabopaTopHoe 3ansTHe No7 «B3aumMmojeldcTBHE TIIIOKO3bI M €aXxapo3bl C THIPOKCHIOM
meau(ll). KauectBenHast peakuus Ha KpaxMai».

2.4. Azorcopaepkaiiue opranudeckue coeuHerus. [lonmumepsr

Amunbl.  [lonstue 00 amuHax. Anudaruyeckue amMuHbl, HUX KilaccuQukamus U
HOMEHKJIaTypa. AHMIIUH, KaK opraHudeckoe ocHoBaHue. [lonydenune anunuHa U3 HUTPOOEH3OIMA.
[IpuMeHeHrEe aHWIIMHA HA OCHOBE CBOMCTB.

AMUHOKHCTIOTBL. AMHHOKHUCIOTHI Kak aMmdoTepHble AU(YHKIMOHAIBHBIE OPraHUYECKUE
COeIMHEHUS. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIEUCTBUE CO LIEJI0YaMH, KUCIOTAMH U
Ipyr ¢ apyrom (peakuus nonukoHaeHcarnuu). [lentuaHas cBs3p U nonunentuasl. [IpumeHeHue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuunasi, BTOpUYHAsA, TPETHUYHAs CTPYKTYpbl OesikoB. XMMHUYECKHE CBOWCTBA
OeNKoB: rOpeHue, JeHaTypalys, THAPOIIU3, IIBETHbIE peakiuu. buonorudeckue GyHKIMN OETKOB.

[Tonumepsl. benku u nonucaxapupl Kak OUOTOTUMEPHI.

[lmactmaccel. IlonmyyeHne MNOJUMEPOB PEAKIHMEN MOJIMMEPU3ALMU W TTOJUKOHICHCAIUH.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niaacrmace.

Bonokna, wux knaccuduxamnus. Ilomyuenue BonokoH. OTaenbHbIE MPEICTABUTENN
XUMUYECKUX BOJIOKOH.

[Tpu u3yyeHnr NPUMEHSIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBE/ICHUS 3aHATHH.

JlabopaTtopHoe 3anstue No§ «MccnenoBanue CBONCTB OEIKOB, KalpoHay

BUOJIOI'Us

BBenenue.

OOBeKT u3ydeHus OWOJIOTMH — KWBas mpupona. [Ipu3HaKu >KUBBIX OPraHU3MOB M HX
MHOT000pa3ue. YpoBHEBasE OPraHU3alUsl KUBOM MPUPOIBI U IBOTIONMA. MeTO bl TO3HAHUS KHUBOU
npupoabl. OOmMe 3akoHOMEpHOCTH Ouonoruu. Ponbs Ouonoruu B GOpMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA U MPAKTHUECKON NEATENBHOCTH JIto/Iel. 3HaUeHne OMOIOTHU
IIpU OCBOCHUHU Mpodeccuit U criennaibHOCTeN CpeHero NpoPpecCuoHaIbHOI0 00pa3oBaHMsL.

Hemoncmpayuu

buonornueckue cucremMbl pasHOTO YpOBHS: KJIETKA, OPraHU3M, MOMYJIALMSA, SKOCHCTEMA,
ouocdepa.

[HapcTBa KUBOM IPUPOABI.

1. YueHue o KieTke.

XuMuuyeckass opraHusanus KJjerku. Kierka — »sJIeMeHTapHas >XKHMBasi cHUCTeEMa W
OCHOBHAsI CTPYKTYpHO-(PYHKIIMOHATbHASI €IUHUIIA BCEX )KUBBIX OPTaHU3MOB.

Xumuaeckas opraHu3anusa KJIICTKH. OpFaHI/I‘IeCKI/Ie N HCOPraHMYCCKHUEC BCUICCTBA KJICTKHU U
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’KUBBIX OPraHU3MOB. benku, yrieBopl, IUMU/bl, HyKJIEHHOBBIE KUCIOTHI U UX POJIb B KIIETKE.

Crpoenue u pyHkunu KjiaeTku. [IpokaproTnueckrue U 3yKapuoTHYECKUE KIETKU. BUpychl
KaK HEKJIeTOYHas (hopMa *KM3HU M UX 3Ha4YeHHue. boprOa ¢ BupycHbiME 3aboneBanmsimu (CIT/] u
ap.) LHuromnnasma u kinerounas MemOpana. OpraHou/ipl KJIETKH.

OO0MeH BelecTB M NMpeBpallleHUe JHEPruu B KJeTke. [nacTuyeckuii u sHEpreTHYECKUi
oobmen. Crtpoenne u ¢GyHkuuu xpomocoMm. JIHK- wHocuTenp HacnencTBeHHOW WHGOpPMAIIUH.
Peruukanus IHK. I'en. I'enernyeckuii kon. buocunres Oenka.

Ku3HeHHBIN DMK KJIeTKH. KieTku 1 ux pasHooOpa3ne B MHOTOKJIETOYHOM OpTraHU3MeE.
Knerounas Teopust CTpO€HUSI OPTraHU3MOB.

Murto3. I{utokuHes.

Jemoncmpayuu

Crpoenue u cTpyKTypa Oernka.

Crpoenue monekyn JIHK nu PHK.

Pemnmukanus JTHK.

Cxembl sHEpreTHuecKoro ooMeHa u OuocuHresa Oenka.

CrpoeHue KJIETOK IPOKAapUOT U dYKapUOT, CTPOEHHE U MHOI0o00pasue KJIETOK pPacTeHUu u
JKUBOTHBIX.

CrpoeHue Bupyca.

doTtorpaduu cxem CTPOCHHS XPOMOCOM.

Cxema cTpoeHus reHa.

Murtos3.

[Tpu u3yyeHnr NPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

Ilpakmuueckue 3anamus

CpaBHeHHE  CTPYKTYpbl CTPOEHHUS KJIETOK pAacTeHMH M JKUBOTHBIX IO TOTOBBIM
MUKpOIpenaparam.

2.0pranusMm. PasMHOKeHHe U MHANBUIYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Pa3mHoxenne opranmsmoB. OpraHusm — enuHoe Lenoe. MHorooOpasue OpraHu3MOB.
Pa3zmHOXeHNE — Ba)kHEMIIIee CBONCTBO JKUBBIX OpraHu3MoB. [1osioBoe u Gecrosioe pa3sMHOXKEHHE.
Meiio3. OGpa3oBaHMe MOJOBBIX KJIETOK U OIJIOIOTBOPEHHE.

NuuBuayajibHOe pasBUTHE OpPraHu3Ma. DMOPHOHANBHBINA 3Tan oHTOreHe3a. OCHOBHBIE
CTaguu >MOPHOHATBHOTO pa3BUTHA. CXOJCTBO 3apojblllel MNpencTaBUTENeH pa3HbIX TPy
MO3BOHOYHBIX KaK CBUAETEIHCTBO MX SBOJIIOIIMOHHOTO poACTBa. [IpuynHbBI HapyIIeHUH B pa3BUTUU
OpraHU3MOB.

NupuBuayanbHoe pa3BuTHe 4YesioBeka. PenponyktuBHoe 310poBbe. IlocnencrBus
BIIMSIHUSI QJIKOTOJISl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arpsi3HEHHUs Cpelbl HAa Pa3BUTHE

YCJIO0BCKa.
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[Ipu u3yyeHnn NPUMEHSIOTCS MHTEPAKTUBHBIE (DOPMBI O0yUEHUSI.

Hemoncmpayuu

Mmoroo0pasue Opranu3MoB.

OOMeH BeleCcTB U MPEeBpaIeHHE YHEPTUHU B KIIETKE.

doTtocuHTE3.

Jenenune KiIeTKHU.

Murto3.

becnonoe pa3MHOXEHHE OPTaHU3MOB.

O6pazoBaHue MOJOBBIX KIETOK.

Meiios.

Onog0TBOpPEHNE Yy PACTEHUH.

NunuBuayansHOE pa3BUTHE OpraHU3MA.

Tunsl TOCTAIMOPUOHATIEHOTO PA3BUTHSI )KUBOTHBIX.

3.0cHOBBI T€HETHKH U CEJIEKIUH.

OcCHOBbI Y4YeHHSI O HACJEJICTBEHHOCTH W W3MEHYHMBOCTH. [‘eHeTmka — Hayka o
3aKOHOMEPHOCTSIX ~ HACJIEACTBEHHOCTH M HW3MEHYUMBOCTH opranuzmMoB. [. Mengenp —
OCHOBOIIOJIO)KHUK T'€HETUKH. ['€HeThueckass TEPMHUHOJIOTMSI U CHUMBOJIMKA. 3aKOHbl T'€HETHKH,
ycraHoBieHHble [ .Menaenem. MoHOruOpuaHOe U JUTHOPHAHOE CKpelMBaHHUE XPOMOCOMHAas
TEOpHs] HACIEACTBEHHOCTH. ['eHeTuka mojia. 3HayeHUEe TeHETUKHU IJIsl CEJIEKIMUM W MEIUIIMHBIL.
Hacnencrennbie 60€3HM 4en0BeKa, X TPUYUHBI U TPOPUITAKTHKA.

3aKoHOMEPHOCTH U3MEeHYMBOCTH. HacencTBeHHasi, Wil TeHOTUITNYECKAs, ”3MEHUHUBOCTb.
MonudukanonHasi, WM HEHACIEICTBEHHas, U3MEHUYHBOCTh. ['eHeTHka denmoBeka. ['eHeTHka U
MeauirHa. MarepuanbHble OCHOBBI HACJIEACTBEHHOCTM M HW3MEHUMBOCTU. [‘eHeTMka u
ABOJIFOLIMOHHAS TeopHusl. [ eHeTHKa MonyJssaui.

OcCHOBBI CeJIEKIIMH PACTeHH#, KMBOTHBIX W MHKPOOPraHu3MoB. [eHeTnka —
TeopeTHuecKasi OCHOBa ceiekuuu. OJoMallHMBAaHUE >KMBOTHBIX M BBIPAIIMBAHUE KYJIbTYPHBIX
pacTeHuil — HavanbHBIC dTanbl ceneknun. Yuenue H. V. Bapunosa o rieHTpax MHOroo0pasus

Y TIPOUCXOXKJICHUSI KYyJIbTYPHBIX pacTeHuil. OCHOBHBIE METOJIbI CEJIECKIINH: THOPUAN3AIUS U
UCKYCCTBEHHBI 0TOOp. OCHOBHBIE JTOCTH)KEHHS COBPEMEHHOM CENEKIMH KYJIbTYPHBIX PACTEHUH,
JIOMAIIHUX >KUBOTHBIX M MHUKPOOPTaHM3MOB. BHOTEXHONOTHUS, €€ JOCTUKEHUS U TMEePCIEKTUBBI
pa3BUTHSL.

Hemoncmpayuu

MonoruOpuaHOe U TUTHOPUIHOE CKPEIIUBaHHE.

IIepexpect XpoMOCOM.

CuemnieHHOE Hac/IeI0BaHKE.

MyTtanuu.
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LlenTpbl MHOT000pa3ust U MPOUCXOKACHUS KYIbTYPHBIX PACTEHUN U TOMAIIHUX KUBOTHBIX.

['ubpuauzanms.

HckyccTBeHHBIN 0TOOP.

HacnencrBennsie 001e3HN YeIOBEKa.

Bnusinue ankoronn3zMa, HapKOMaHUU, KypeHHs Ha HACJIEICTBEHHOCTb.

[Ipu u3yyeHnH NPUMEHSIOTCS aKTUBHBIE (POPMBI IPOBEACHUSI 3aHATHIA.

Ilpakmuueckue 3anamus

Pemenue renernueckux 3amad.

4. Ilpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3eMiie. JBOJIIOLIUOHHOE YYEHHE.

IIpoucxoxaenue M HavyajdbHble 3Tanbl pPa3BUTHA KU3HU Ha 3emue. [umoresbl
IPOUCXOXKACHUS KU3HU. VI3yuyeHue OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHMSI, Pa3BUTHUS U
CYILLECTBOBAHMS KU3HU Ha 3eMJie. Y CII0KHEHHUE KUBBIX OPraHU3MOB B IIPOLIECCE IBOJIIOLIUH.

MHuoroo6pasue >KuBOro Mupa Ha 3eMJie U COBPEMEHHAasi €ro OpraHu3alus.

Hcropus pa3BuTHus 3BOJIONMOHHBIX uaeil. 3Hauenue padot K. Jlunnes, XK. b. Jlamapka B
Pa3BUTHUH IBOJIIOLMOHHBIX UAeH B Ouonoruu. JBomonuonHoe yueHue Y. JlapBuna. EcrecTBeHHBIN
otr6op. Ponb »BOMIOIMOHHOTO y4YeHHs B (POPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MUDA.

MuxposBoaonus 1 Makpossomonusi. Konuennus suaa, ero kpurepuu. Iomymsimus —
CTPYKTypHasi €IMHHLIA BUJA U SBOJIOUMH. JIBMOKyIIHe CHIIbl 3BOMrOLMU. CUHTETHYECKAsT TEOPHS
sBONMIOIMK.  MukposBomorusi. CoBpeMeHHble TpeAcTaBieHus o BuaooOpazoBanuun (C. C.
Yersepukos, U. N.I1Imansraysen). Makpossoatonus. Jloka3aTeabcTBa 3BOIIOLUH.

IIpyunHbl BeIMUpaHus BHUAOB. OCHOBHBIE HAIPaBIECHHS DBOJIIOLMOHHOIO IpOrpecca.
buonoruueckuit mporpecc 1 6MOIOrUYECKHA perpecc.

Hemoncmpayuu

Kpurepnn Buna.

CrpykTypa NomyJssum.

AnantuBHbIe 0COOEHHOCTH OPraHU3MOB, UX OTHOCHTEJBbHBIIN XapakTep.

DBOJIOIMOHHOE JIPEBO PACTUTEIHLHOTO MUPA.

DBOIOIMOHHOE JIPEBO KUBOTHOI'O MHUPA.

[IpencraBuTenu peiKuX U UCUE3AIOIINX BUI0B PACTEHUN U JKUBOTHBIX.

[Ipu n3yueHnH MPUMEHSIOTCS aKTUBHBIE (DOPMBI TPOBEACHUS 3aHATHH.

Ilpakmuueckue 3anamusn

Omnucanue ocobei 0AHOTO BUAA IO MOP(OIIOTHIECKOMY KPUTEPHIO.

5. [IpoucxoxkaeHue 4eaoBeKa.

AHTponorene3. OBoioonuss npuMaroB. COBPEMEHHBIE THUIIOTE3bl O MPOUCXOKICHUU

YCJIO0BCKa. HOKaSaTGHBCTBa poacTtBa UYCIOBEKa C MICKOMNMUTAOIMUMH JKHWUBOTHBIMHU. OTansl
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9BOJIIOLIUH YEJIOBEKA.

YenoBeyeckne pacbl. POJICTBO M €JMHCTBO MPOUCXOXKICHHS YeJoBeueckux pac. Kputuka
pacusma.

Jemoncmpayuu

YepThbl CXOACTBA U PA3INUUs YEIOBEKA U dKUBOTHBIX.

YepThl cXOJCTBA YEJIOBEKA U IIPUMATOB.

[IpoucxoxaeHue yeaoBeka.

UYenoBeyeckue packl.

6. OCHOBBI IKOJIOTHH.

JIKOJIOTHS] — HAYKA 0 B3AHMOOTHOIICHUSIX OPraHU3MOB MEXK1Y CO00M M OKPYKAIOLIEH
cpenoii. Dxonoruueckue (HakToOphl, UX 3HAUYCHHE B )KU3HH OPraHU3MOB. JKOJIOTUYECKHE CHCTEMBI.
BunoBas u nmpocTpaHCTBEHHas CTPYKTypa 3KocucteM. [IuineBble CBSI3U, KPyroBOpPOT BELLIECTB U
IpEeBpallleHUe »HHEPrUU B BKOCUCTeMaxX. MEXBUAOBbIE B3aUMOOTHOIIEHUS B 3KOCUCTEME:
KOHKYpPEHLIUsl, CHMOHMO3, XMIIHHYECTBO, Iapa3UTH3M. HckyccTBeHHBIE cooOIIecTBA —
arpo3KOCHUCTEMBI U YPOOIKOCUCTEMBI.

Buocdepa — raodanbHas sxocucrema. Yuenue B. . Bepuaackoro o 6mochepe. Poib
KHUBBIX OpraHu3MoB B Ouocepe. buomacca. KpyroBopor BaxxHeHnx OHOT€HHBIX 3JIEMEHTOB (Ha
npuUMepe yriieposa, a3ora u Jap.) B 6uocdepe.

Buocepa u yenoBek. Vzmenenus B 6uocdepe. IlocneacTBus nesTelbHOCTH YeloBeKa B
OKpy’Karlen cpeae. Bo3aeicTBue npon3BOACTBEHHOM IEATEIBHOCTH HA OKPYKAKOIIYI0 Cpedy B
obnmactu cBoed Oynmymieil mpodeccuu. DKOJOTHUS KaK TEOPETHYECKas OCHOBA PAIlMOHAIBHOTO
OpUPOJIONONb30BaHUA M oxpaHbl npuponsl. Hoocdepa. IlpaBuna mnoBeneHus mroaed B
OKpYKarolllel NPUPOIHON Cpele.

bepexxHoe oTHOLIEHHE K OHMOJIOTMYECKMM OOBEKTaM (PAcTEHUSM M KUBOTHBIM U HX
coo0111ecTBaM) M UX OXpaHa.

JdemMoHcTpanuu

Okonornyeckue (GakTopbl M UX BIUSHUE HA OPraHU3MBI.

Me:XBH/10Bble OTHOLIEHUS: KOHKYPEHIUS, CUMOMO03,  XUITHUYECTBO, MApa3sUTH3M.

SpycHOCTh pacTUTENBLHOrO COOOIIECTBA.

[TumeBble enu u cetu B OMOLIEHO3E.

DKOJIOTNYECKUE TUPAMUJIBI.

(CxeMa 3KOCHCTEMBI.

KpyroBoport BelecTB 1 npeBpaiieHne 3HEPruu B SKOCUCTEME.

buocdepa.

Kpyrooport yriepona (azora u zip.) B Ouocdepe.

Cxema arpo3KOCUCTEMBI.
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Oco060 oxpaHseMble TPUPOIHBIE TeppuTOprU Poccum.

7. buonuka.

Buonnka kak ogHO M3 HampaB/ieHHil Omosorum W KubOepHeTukHu. Paccmorpenue
OMOHHMKOW 0COOEHHOCTEH MOP(O-(PU3NOIOTHUECKOW OpPTaHU3aMH KUBBIX OPTaHU3MOB U HX
UCIIOJIb30BaHUs JJIsl CO3/IaHUS COBEPUICHHBIX TEXHHUUYECKHUX CHCTEM U YCTPONCTB MO aHAJIOTUU C
YKUBBIMH CHCTEMaMH.

[Tpu u3yyeHNH NPUMEHSIOTCS HHTEPAKTUBHBIC (DOPMBI 00yUEHUSI.

JdemMoHcTpanuu

Monenu cki1ag4aToil CTpyKTYpbl, UCIIOJIb3YEMON B CTPOUTENIHLCTBE.

TpyOuaTbie CTPYKTYpHI B )KUBOW TPUPOJIE U TEXHUKE.

AdpoIMHAMMYECKUE U THIPOINHAMUYECKUE YCTPOMCTBA B )KUBOM IIPUPOJE U TEXHHUKE.
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6 TEMbI PE®EPATOB (IOKJIAOB), UTHAUBUAY AJIBHBIX ITIPOEKTOB.

1.Xumusn

1.
2.

buorexHonorus u reaHas nHxeHepus — TexHojoruu XXI| Beka.

HanoTrexHoiorus Kak NpUOPUTETHOE HAIIPABJICHUE PAa3BUTUS HAYKU U IIPOU3BOJACTBA B

Poccuiickoit deneparumu.

3.

4
5
6
7.
8
9

10.
11.
12.
13.
14.
15.
16.
17.

CoBpeMeHHbIE MEeTO/Ibl 00€33apaskuBaHUs BObI.

AJI0TpONUs METAJLIOB.

Kuznub u aesrensHocTh .M. Menneneena.

«[lepuoanueckoMy 3akoHy Oyayliee He IPO3UT Pa3pyLICHUEM. .. ».
Cunres 114-ro snemenTa — TpuyMQ pocCUCKNX (HU3HKOB-SIAECPIIUKOB.
N3oTonsl Bopopoaa.

Hcnonp30BaHue paiItOaKTUBHBIX U30TOMOB B TEXHUYECKHX IIEIISX.
PeHTreHoBcKOE U3ITydyeHHE U €ro UCIOIb30BaHUE B TEXHUKE U MEAMLIUHE.
[Tna3ma — yeTBEpTOE COCTOSIHHUE BEIIECTBA.

AmMopdHBIe BemecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy>Karomen Cpeapl OT XUMUYECKOTO 3arps3HEHUSI.
KonnyecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYIKaroIIel cpebl.
[IprMeHeHre TBEpAOro U ra3oodpasnoro okcuaa yriaepoaa(lVv).
3amuTa 030HOBOI'O 3KpaHa OT XMMHUYECKOI'0 3arpsi3HEHMS.

['pyOonucnepcHble  CHCTEMbI, HMX  KJacCU(QHUKauus W  HCIOJIb30BaHHE B

npohecCuOHATLHON NeSTENbHOCTH.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

KocmeTrnueckue renu.

[TpuMeHeHne CyCleH3Ui U AIMYJIBLCUIl B CTPOUTEIBCTBE.

MuHepansl ¥ TOpHBIE IOPOJIBI KAK OCHOBA JINTOC(EPHI.

PactBOpsbI BOKpYT Hac.

Bopa kxak peareHT M Kak cpefa Uisl XMMHUYECKOT0 Ipoliecca.

Tursl pacTBOpOB.

Kuzub u gestenpHOCTh C. AppeHuyca.

Bkutag oTe4ecTBEeHHBIX YUEHBIX B Pa3BUTHE TEOPHUU AIEKTPOIUTUYECKON JTUCCOLUAIIUH.
VYcTpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIIIIEHHBIX MPEATIPUATHSAX.

CepHas KucinoTa — «xjae0 XUMHUYECKOH MPOMBILILIEHHOCTH.

Hcnonp30BaHre MUHEPATIBHBIX KUCIOT HA MPEANPUATHSAX Pa3IMUHOTO MPOQUIIS.
OKcuJIbl U CONTU KaK CTPOUTENIbHBIE MaTepHAaIbI.

Hcropus rurca.

IToBapeHHas COJIb KAK XUMHUECKOE ChIPhHE.

MHoronukuii kKapOOHAT KalbLMs: B IPUPOAE, B TPOMBIIIIIEHHOCTH, B OBITY.
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33.
34.
35.
36.
37.
38.

Peakuust ropeHust Ha MPOU3BOJICTBE.

Peakuus ropenus B ObITY.

BupryansHO€ MOIETMPOBAHNE XUMUYECKUX MTPOIIECCOB.
DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB.

HpaKTI/I‘ICCKOG IMIPUMEHCHUEC  OJICKTPOJIU3a: pa(bI/IHI/IpOBaHI/Ie, rajJiJbBaHOIIJIaCTHKA,

TaJIbBaAaHOCTCT .

39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.

XUMHUH.
57
58
59

Hctopus nostydeHus 1 Nporu3BOJACTBA ATFOMUHUSA.
DNEKTPOIUTHUECKOE MOTYYeHHE U paQUHUPOBAHUE ME/TH.
Kuznup n gesrenpHoCcTh . [{9BH.

Posib MeTaIoB B UCTOPUM YENOBEUECKOW LIMBUIIM3ALUH.
Hcropust 0Te4eCTBEHHON YEpPHON METaJLUTyprUu.

Hcropust oTeyeCcTBEHHOM IBETHOM METaJTypruu.
CoBpeMEeHHOE METaTypruueCcKOe MPOU3BOJICTBO.
CriennaabHOCTH, CBSI3aHHBIC ¢ 00PabOTKOM METaIOB.

Posib MeTamioB 1 CriaBOB B HAYYHO-TEXHUYECKOM MPOIPECCE.
Koppo3us MeTanioB u cnocoObl 3alUThl OT KOPPO3UH.
WuepTHbIe Uiy 61aropoHbIE Ta3bl.

Poxnaromue com — rajgoreHsl.

Hctopus mBeACKOW CIUYKH.

X¥MHS METAIIOB B MOl PpOo(eCCUOHATIBHON e TENIbHOCTH.
X¥MUS HEMETAIIJIOB B MOeH MpodeCCHOHATbHON AESITeTbHOCTH.
Kusnb u gestenbHocTh A.M. ByTneposa.

Butanusm u ero kpax.

Ponp OTedecTBEHHBIX YUYEHBIX B CTAHOBICHHMHM W Pa3BUTUM MHUPOBOW OpPraHUYECKOH

. COBpeMeHHBIC MpEACTABJICHUA O TCOPUU XUMHUYCCKOI'O CTPOCHU.
. DKOJIOTHYECKHE aCIEKTHI MCIIOIL30BaHMUS YrJI€BOAOPOAHOTO ChIPbHA.

. DKOHOMHYECKHE aCIICKTHI MCXKAYHAPOOHOIr0 COTPYAHHUUYCCTBA II0 HCIIOJIB30BAHUIO

YIJICBOAOPOAHOTO ChIPhA.

60

. I/ICTOpI/IH OTKPBITHA U pa3pa60TKI/1 ra3oBbIX H HC(I)THHBIX MCCTOpO)K,Z[CHI/Iﬁ B

Poccuiickoit denepanum.

61
62
63
64

. XUMHS YTJIEBOJIOPOTHOTO CHIPhS U MOsi Oymytasi mpodeccus.
. YTIeBOoIOpOAHOE TOILIIUBO, €r0 BUIBI U Ha3HAUCHUE.
. CuHTeTHYecKHe KayqyKH: HCTOPHSI, MHOTOOOpa3ue U MEPCIIEKTHBEIL.

. Pe3unoTexHnuyeckoe Mpou3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IMPOTrpecce.
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65.

CBapo4HO€ MPOU3BOJICTBO U POJIb XUMHUH YIJIEBOAOPOJOB B HEMl.

66. Hedtp m ee TpaHCHOPTHpPOBKA KaK OCHOBAa B3aWMOBBITOJHOTO MEXIyHAPOIHOTO
COTPYAHUYECTBA.

67. ApomaTHyecKHe yrieBoJ0pOAbl KaK ChIpbe JAJIs MPOU3BOJICTBA IECTUIH/IOB.

68. YrieBobl ¥ UX POJIb B )KUBOHW IIPUPOJIE.

69. CtpoeHue riIroKo3bl: HCTOPUS Pa3BUTHUS MIPEICTABICHHUM U COBPEMEHHBIE BO33PEHUSI.

70. Pa3Butue caxapHOi IpOMBIIUIEHHOCTH B Poccun.

71. Ponw yrieBoaoB B Moei Oynymiel mpodeccCHoHabHOM e TeTbHOCTH.

72. Metanou: xeMopumus u xemodoOus.

73. DtanHon: Benuyaiiliee 6J1aro U CTpamrHoe 3J0.

74. Anxoronusm u ero npoguaaKkTUKa.

75. MHOroaToOMHBIE CIIUPTHI U MOsI OyAyIias mpodeccuoHabHAast JesITeIbHOCTD.

76. dopmanpAeru]; Kak OCHOBAa IMIOJIYY€HHS BEIIECTB M MaTepUaloB Ui MOeH
npohecCuOHaNBHOM NeSTENbHOCTH.

77. MypaBbuHasi KUCJIOTa B IPUPOJE, HAYKE U ITPOU3BOJICTBE.

78. Ucropus ykcyca.

79. Cnoxnble 23Ul U UX 3HAYCHHUE B IPUPOJIE, OBITY U MPOU3BOACTBE.

80. JKupsl kak IPOAYKT MUTAHUS U XUMHUECKOE ChIPhHE.

81. 3ameHa XMPOB B TEXHUKE HEMHILEBBIM CHIPbEM.

82. HexBaTka TpOAOBONBCTBHS KakK TIJIOOATbHAs TpoOJieMa dYeloBeYeCTBA W IYTH ee
peteHws.

83. Mbeuia: mpoiuioe, HacTosee, OyayIee.

84. CpencrtBa TUTHEHBI HA OCHOBE KUCIOPOCOAEPKAIINX OPTaHUUECKUX COSAMHEHUN.

85. Cunternueckue morormue cpenactsa (CMC): TOCTOMHCTBA M HETOCTATKH.

86. AMMHaK 1 aMUHBI — OECKHUCIOPOAHBIE OCHOBAHMS.

87. AHMIMHOBBIC KPACUTENU: UCTOPHS, IPOU3BOJICTBO, IEPCIIEKTHBRA.

88. «Ku3zHb 310 criocob cymiecTBOBaHUS OETKOBBIX TEIl...>»

89. Xumus u OMOJIOTHST HYKJIEHHOBBIX KHCIIOT.

2.buosorus

1. Knerounas TCOpHUs CTPOCHUA OPraHU3MOB. I/ICTOpI/IH U COBPEMCHHOC COCTOAHMUC.

2.HacnenctBeHHast nH(GOpMAaIHs U Tiepeiada ee U3 MOKOJICHHsI B TOKOJICHHUE.

3. IpamMaTudeckre CTpaHUIIbl B UCTOPUN PA3BUTHS TEHETHKH.

4. Ycnexu COBpEMEHHOM I'eHETUKU B MEAULIMHE U 3]paBOOXPAHEHUN.

5. Ucropus pa3Butus 3BOIIOUMOHHBIX Uaei 1o Y./lapBuHa.

6. «Cucrema npuponab» K.JIuHHES U ee 3HaUCHUE 7151 Pa3BUTHS OMOJIOTHH.
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7. CoBpeMeHHbIE MPECTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX SBOIOIHH.

8. CoBpeMeHHbIE NPEICTaBICHUS O 3apOXKACHUM >KU3HU. PaccMoTpeHHe U OIleHKa
Pa3IMYHBIX THITOTE3 IPOUCXOXKICHUS

9.CoBpeMeHHBIH 3Tan pa3BuTHs yenoBeuecTBa. Yenoeueckue pacsl. OMacHOCTh pacu3Ma.

10. Bo3zaeiicTBrue 4enoBeKa Ha MPUPOJY HAa PA3IMUYHBIX ATAlax pPa3BUTHUS YEJIOBEUECKOIO
oOuiecTna.

11. BaustHue OKpy»Karoliei cpesibl U ee 3arpsa3HeHUs] Ha Pa3BUTHE OPTaHU3MOB.

12. BnusHUE KypeHHUs, YNOTPEONEHUS aJIKOToJisi M HApPKOTUKOB POJMUTEISMHU Ha
SMOPHOHAIBHOE Pa3BUTHE PEOCHKA.

13. Butamunbl, (QEepMEHTH, TOPMOHBI M WX pOJIb B opraHuzme. Hapymienus npu ux
HEJ0CTaTKEe U U30bITKE.

14. [TpuyrHBI ¥ TPAHHUIIBI YCTOMYUBOCTH OMOC(EPHI K BO3ACHCTBHUIO IEATEILHOCTH JIFOACH.

15. BuoteHo3bl (3KOCHCTEMBI) Pa3HOTO YPOBHS U UX COMNOJAYMHEHHOCTh B TJI00AIbHOMN
sKocucTeMe — Ouocdepe.

16. BugoBoe 1 3KOJOTHUECKOe Pa3sHOOOpa3ne OMOIEH03a KaK OCHOBA €r0 YCTOHYHUBOCTH.

17. TloBblmieHWE TPOIYKTHBHOCTH (DOTOCHHTE3a B HMCKYCCTBEHHBIX OKOJIOTHUYECKUX
CUCTEMaX.

18. Pa3nuyHble 2KOJNOTUYECKHE MUPAMUIBI U COOTHOIICHHS] OPTaHM3MOB Ha KaXJIOH HX
CTYIICHHU.

19. I1yTH moOBKIIEHUsT OMOTOTHYECKON TPOTYKTUBHOCTH B HCKYCCTBEHHBIX 3KOCHCTEMAX.

20. Ponp mpaBUTEIBCTBEHHBIX ¥ OOIMIECTBEHHBIX OSKOJOTMYECKHX OpraHU3aluid B
COBPEMEHHBIX PAa3BUTHIX CTpaHaXx.

21. PanioHanbHOE HUCIIONB30BAHUE U OXpaHa HEBO30OHOBISEMBIX MPUPOIAHBIX pecypcoB(Ha
KOHKPETHBIX PUMEPAX ).

22. OmnacHOCTh TIIOOAIBHBIX HapymieHW B Ouocdepe. O30HOBBIC «IBIPB», KUCIOTHBIC
JOKIM, CMOTH U UX TIPEIOTBpAIIlCHHE.

23.0KoJorHYecKre KPU3UChI M JdKojormueckue kartactpodsl. [IpemoTBpamieHue wux

BO3HUKHOBCHUS.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BHIOB YYEBHOW JEATEJbHOCTH

CTYAEHTOB
Copnepxanue XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTY/ICHTOB (Ha
o0y4eHHs YPOBHe y4eOHBIX AeiCTBHI)
XUMUA
Baxueiimue YMeHue 1aBaTh ONPEACICHUE U ONIEPUPOBATH CIEAYIOIIUMU

XUMHUYCCKUC ITOHATUA

XUMHUYCCKUMU IIOHATHUAMHU:. BCIICCTBO, XUMHYECKHUH 9JICMCHT, aToOM,
MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsi M MOJEKYISIpHas MaccChl, HOH,
AJUTOTPOIHSI, M3O0TOIBI, XUMHUYECKasi CBs3b, AIIEKTPOOTPHLATEIHHOCTS,
BAJICHTHOCTB, CTCIICHb OKMCIICHHA, MOJIb, MOJISIpHAasA Macca, MOJIHpHBIﬁ
o0beM  ra3oo0pa3HbBIX  BEIIECTB, BEIIECTBA  MOJIEKYJSIPHOTO U
HEMOJICKYJSIPHOTO CTPOEHUS, PACTBOPBI, JEKTPOJIUT M HEIIEKTPOIIUT,
AIIEKTPOJIUTUYECKAs] JUCCOLMANNS, OKUCIUTENb ¥ BOCCTAaHOBHUTEINb,
OKHCJIEHHE U BOCCTAHOBJICHHE, TEIJIOBOH 3(dexT peaxiuu, cKOpPOCTh
XUMHAYECKON peakInuy, KaTalnu3, XUMUIECKOe PaBHOBECHUE, YIIEPOTHBIN

CKCIJICT, q)YHKI_[I/IOHaJIBHaH rpyiia, u3oMepus, roMOJI0rus

@opMyNIHpPOBaHHUE 3aKOHOB COXPAHEHHUSI MAcChl BELECTB U MOCTOSHCTBA
COCTaBa BENIECTB. YCTAHOBKA MPHUYUHHO-CICJICTBEHHOW CBSI3U MEXKIY
coJlepKaHUEM HTHUX 3aKOHOB M HAaNUCAaHUEM XHUMHYECKUX (OpMyIT H
YpaBHEHUH. YCTAaHOBKA 3BOJIIOLMOHHOW CYIIHOCTH MEHJIEIECEBCKOU WU
COBpEMEHHOW  (OpPMYIUPOBOK mepuoauueckoro 3akona [JI. U
MenneneeBa.  OObsicHeHHWE  (U3UYECKOTO  CMBICIIA  CHUMBOJIUKH
nepuoanueckor Tabnuubl xumudeckux aneMmeHToB [I. U. Menneneesa
(HOMepoB d2NeMeHTa, MepHoja, TPYMMbl) W YCTAaHOBKA MNPUYUHHO-
CJIEACTBEHHOM CBSI3M MEXKJIY CTPOCHMEM aroMa U 3aKOHOMEPHOCTSIMH
W3MEHEHUs CBONCTB DJJIEMEHTOB M OOpa30BaHHBIX HWMH BEIICCTB B
MepUoax U TPYIIax. XapaKTePUCTHUKA DJIEMEHTOB MaJIbIX W OOJIBIINX
IEpUOJIOB IO UX TmonoxeHuto B Ilepuommueckoir cucreme J[. U.

Menneneesa

OcHoBHbIE 3aKOHBI
XUMHAN
OcHOBHBIE TEOPUHU
XUMHAN

yCTaHOBKa 3aBUCUMOCTH CBOI\/'ICTB XUMHWUYCCKHUX BCIIICCTB OT CTpOGHI/ISI
aTOMOB 06p33yIOHII/IX X XHUMHUYCCKHX DJJICMCHTOB. XapaKTepI/ICTI/IKa
BaXHEHIIINX THIIOB XHWMHUYECKHUX CBSA3€M M OTHOCHTEJIBHOCTH JTOM
tunonoruu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
U CTPOCHUS KPHUCTALIMYECKUX pemeTok. DopMyInpoBKa OCHOBHBIX
OJIOKEHUH TEOpUHU BJIEKTPOJIUTHUYECKON IYICCOIMAIINNA u

XapaKTepUCTHKAa B CBETE O3TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB
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HEOPraHWYECKUX COeIUHEHUN. POpMYITHPOBKA OCHOBHBIX IOJIOKEHHI
TEOPUU XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCOUHEHHH U
XapaKkTepUCTUKAa B CBETE€ JTOW TEOPUM CBOMCTB OCHOBHBIX KJIACCOB

OPraHUYeCKUX COCIUHEHUMN

Baxxueiimue BemiecTsa

Y MaTepHuaJibl

XapakTepucTuKa COCTaBa, CTPOEHUS, CBOICTB, MOJyYEHUS U MpUMe-
HeHust BaxHehmux metaiuioB (IA u II A rpynm, amtoMunus, xele- 3a, a B
€CTECTBCHHO-HAYYHOM TIpOoQUIe W HEKOTOPhIX d-2JIEMEHTOB) M WX
COEAMHEHMIN. XapaKTEPUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MOJIYYEHHUS
U npuMe- HeHus BakHemux HemertawioB (VIII A, VIIA, VIA rpynm, a
Takke a3zoTa u Qocdopa, yriepomga U KpeMHHUSA, BOAOPOJA) U UX
COEAMHEHMNI. XapaKTEpUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MOJYyYCHUS
U TPUMEHEHHUS BAXHEHIIMX KJIACCOB  YIJIEBOJOPOJOB  (AJIKAHOB,
LUKIJIOAIKAHOB, AJIKEHOB, AJIKUHOB, apEHOB) U WX Hauboliee 3HAYNMbIX B
HapOJHOXO3SHUCTBEHHOM  IUIaHE  NpEJACTaBUTeNed.  AHaJOTrHYHas
XapaKkTEpUCTUKA  BAKHEHUIIMX  IPEACTABUTENEH  JPYyrUX  KJIACCOB
OpPTaHWYECKUX COCIUHEHUWI: METaHOJa W AITaHOJA, CIOXKHBIX 3(UPOB,
KUPOB, MbUI, aJIbJIETUI0B ((hOpMaIbAETUIOB U alleTalbAerH1a), KETOHOB
(amreroHa), KapOOHOBBIX KUCIOT (YKCYC- HOW KUCIIOTHI, U €CTECTBEHHO-
Hay4HOro mpoduiiss MpeAcTaBUTe- Jed APYruxX KIacCOB KHUCIIOT),
MOHOCaxapuJoB (TJIFOKO3bl), AUCAaXapulioB (Ccaxaposbl), MOJIUCAXAPUIOB
(kpaxMama ¥ I[EJUTIONIO3bI), AHWIMHA, AMHUHOKHUCIOT, OEJKOB,
HWCKYCCTBEHHBIX M CHUHTETUYECKHX BOJIOKOH, KaydyKOB, IJIaCTMacc
XuUMUYecKui s3bIK M cuMBOJMKa lcmonb3oBaHue B yueOHOH U
po¢eCCUOHAIBHON JIEATETbHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHue M3ydeHHBIX BEHIECTB 0 TPUBUAIBHOM WM MEXIYHApPOIHOU
HOMEHKJIATypE€ U OTPaXEHHE COCTaBa 3THX COCJUHEHUU C IMOMOIIbIO
xuMudeckux (popmyin. OTpakeHHe XUMHUUYECKHUX MPOIECCOB C MOMOIIBIO

YPaBHEHUU XUMHYECKUX PEaAKIUN

XUMHYECKHUHA SA3BIK U

CHMBOJIMKA

Hcnonb3oBaHne B y4eOHOM M HpPOPECCHOHATIBHOM JIEeATEIbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKU. Ha3BaHue N3y4EHHBIX BEILECTB I10
TPUBHAJIBHON WM MEXIYHAPOJIHON HOMEHKIIATYpE U OTPaKEHUE COCTAaBa
OTUX COCIWHEHMHA C TOMOIIBI0 XUMHUUYECKHX (opmyn. OTpaxeHue

XUMHYCCKUX IMMPOLECCCOB C TIOMOMIBIO ypaBHCHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ

XUMUYECKUE PEAKIIUU

OOBsicHEeHHE CYIIHOCTH XMMHYECKHUX TmpoueccoB. Kiaccuduxamnms
XMMHYECKHX PEaKIui MO pa3IW4YHbIM NPU3HAKAM: YUCIY M COCTaBY

MPOAYKTOB M peareHToB, TerioBoMy 3ddexTy, HampasieHuto, (dase,
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HaJIM4YUIO KaTaJIN3aTopa, U3MECHCHHUIO CTEIICHEW OKMCICHHUS JJIEMEHTOB,
00pa3yIoIMX BellecTBa. Y CTAHOBKA NMPU3HAKOB OOIIEro M Pa3jIM4yHOIO B
TUIIOJIOTUM PEAaKUUN Il HEOPraHWYeCKOM M OpPraHUYeCKOM XUMUHU.
Knaccudukanus BemecTs M MPOLECCOB C TOYKH 3PEHHUS OKHUCICHUS-
BOCCTaHOBJIEHMs. COCTaBIIEHNE YPaBHEHUN pEaKLUi ¢ IIOMOIIBIO METOAA
uIeKTpoHHOro  OaynaHca.  OObsICHEHHWE  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM PpEAKUUU M IOJOKECHUS XHMHYECKOIO pPaBHOBECHS OT

pa3nu4HbBIX (PaKTOPOB.

XuMUYecKuit BoinonHeHne XMMHUYECKOTO SKCIIEPUMEHTA B IMOJIHOM COOTBETCTBUH C

JKCIIEPUMEHT npaBwiaMu  Oe3omacHocTH. HalOmionenue, Qukcanuss W ONMCaHUE
Pe3yJIbTaTOB MPOBEAECHHOT0 3KCIIEPUMEHTA

XuMuyeckas BrinmonHeHne XMMHUYECKOTO SKCIIEPUMEHTa B MOJTHOM COOTBETCTBUH C

uH(popManus npaBwiaMu Oe3omacHocTH. HalOmionenue, ¢ukcanus U ONUCaHUE

Pe3yJIbTaTOB MPOBEAECHHOT0 SKCIIEPUMEHTA

PacueTsl o
XUMHUYECKUM

dbopmynam u

YcraHOBKa 3aBUCHMOCTH MEXAY KA4E€CTBEHHOM M KOJMYECTBEHHOM
CTOPOHAMHM XUMHMUYECKHX OOBEKTOB M IPOLECCOB. PelieHne pacueTHbIX

3aJa4 I10 XUMHYCCKUM (1)0pMy.]'IaM " YPAaBHCHUAIM

YpaBHEHUSIM
[TpodunsHOE u | OObsCHEHNE XUMHUECKUX SIBJICHUM, MPOUCXOIAUINX B MPUPOAE, OBITY U
npodeccuoHaIbHO Ha  npousBoicTBe.  OmpezneneHue  BO3MOKHOCTEM — NPOTEKaHMS

3HAYUMOC COACPIKAHUC

XUMHYECKUX TpEBpalleHud B pPa3nuyHbIX ycioBusax. CobOmtoneHue
MPaBHUJI HKOJIOTHYECKH TPAaMOTHOTO TIOBEACHHUS B OKpYXKAroIIeH cpene.
OneHka BIUSHUS XMMHMYECKOTO 3arps3HEHMs] OKpY’Karolled cpeapl Ha
OpraHM3M YeJIOBEeKa M JIPYTHe >KuBble opraHu3Mbl. CoOII0eHNE MTPaBUII
0e30MmacHOro oOpalieHusi ¢ TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH,
nabopaTopHbIM 000pymoBaHueM. [loaroroBka pacTBOPOB 3aJlaHHOMN
KOHILEHTpalMuu B OBITY W Ha mnpousBojacTBe. KpuTuueckas olieHKa
JIOCTOBEPHOCTH XMMHUYECKON WHGOpMAIMU, TOCTYMAIIEeH U3 Pa3HBIX

HCTOYHHKOB

BHUOJIOTUA

Bsenenue.

O3HakomyieHHE C OHMOJIOTMYECKMMH CHCTEMaMH pa3HOTO YpPOBHS:
KJIETKOM, OpraHu3MOM, TOMyNsAlHUeH, OSKOCUCTEeMOH, Ouocdepoil.
Onpenenenne ponu Ouonoru B (HOPMHUPOBAHUU  COBPEMEHHOMU
€CTECTBEHHO-HAYyYHON KapTHUHBI

MHpPA U NPAKTAYECKOMN AEATETbHOCTH JIIOACH.

OOyuenue coOONIONEHHUIO TPaBHJ IOBEIEHUS B NpUpOAE, OepexHOMY
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OTHOIIEHUIO K OMOJIOTHYECKUM 00BEKTaM (PaCTeHHSIM U )KUBOTHBIM M MX

coo0IIecTBaM) ¥ MX OXpaHe

VYuyeHnue o KIeTKe.

XHUMHUYECKas OpraHu3anys KJIEeTKA. YMEHHE  IIPOBOAWTH  CPAaBHEHHE
XMMHUYECKON OpraHu3alMy )KUBbIX U HEXHUBBIX OOBEKTOB.

IlosnydyeHne npencTaBieHUus O PONM OPraHUYECKUX M HEOPTaHWYECKUX
BemiecTB B Ki1eTke CTpoeHune U GyHKIUHU KICTKH.

W3yuenne cCTpoeHUs KJIETOK JYKApHOT, CTPOCHUS W MHOTo00pasus
KJIETOK PaCTEHUN U KUBOTHBIX C IIOMOIIBIO MUKPOIIPENIapaTOB.
HaOntoneHne KiIeTOK pacTeHUH M JKUBOTHBIX I10J MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax, uX OlMCaHue.

[IpuroroBneHue M ONMCaHWE MHKPOINPENAPATOB KIETOK PACTEHUM.
CpaBHEHHE CTPOEHMsI KIIETOK DPACTEHUH M JKUBOTHBIX IO T'OTOBBIM
MuKpornpenaparaM. OOMeH BeIIeCTB U MPEBpaIleHNue 3HEPTUH B KIIETKE.
YMeHHe CTPOUTh CXEMbI SHEPreTHYecKoro ooOMeHa U OMocuHTe3a OerKa.
[ToxydeHue mpencTaBICHUS O IPOCTPAHCTBEHHOM CTPYKType Oenka,
moutekyn JIHK u PHK. J)Kusnennsie nukibl B kiaeTku. O3HaKOMIIEHHE C
KJIETOYHOM TEOpPHEH CTPOEHUS OPraHU3MOB. YMEHHE CaMOCTOSITEIBHO
HCKaTh JI0Ka3aTEeNbCTBA TOrO, 4YTO KIETKA — DJJIEMEHTapHas >KHUBas
CUCTEMa M OCHOBHAas CTPYKTYpPHO-(QYHKIMOHAJbHAs €IUHUIIA BCEX

JKHUBBIX OPraHU3MOB.

Opranusm.
Pa3smMHoxeHue u
WHIUBUTyaJIbHOE

pa3BUTHE OpraHU3Ma.

Pasmuoxkenue oprannzMoB. OBlaZicHHE 3HAHUSAMHU O Pa3MHOXKEHHM Kak
O BaJKHEHIIIEM CBOMCTBE KUBBIX OPTaHU3MOB.

YMeHue caMoCTOSATENbHO HAaXOAWTh OTJIMYMS MHTO3a OT Meilo3a,
oTpesiesisis ABOMIOLMOHHYIO POJIb ATUX BUIOB JEJIEHUS KIETKU
WHauBuayansHOE pa3BuTHE opranu3Ma.  O3HaKOMJIEHHE C OCHOBHBIMU
CTaJlsIMHU OHTOTEHE3a Ha NPUMEPE Pa3BUTHS MO3BOHOUYHBIX JKUBOTHBIX.
YMeHue xapakTepu3oBaTh CTaJWU MOCTAIMOPHOHAIBHOIO Pa3BUTHUS Ha
npumepe denoBeka. (O3HakOMJIEHME C MPUYMHAMU HapyIIEHUH B
pa3BUTHH OPTaHU3MOB.

PazButue ymeHuss mpaBWIbHO (HOPMHUPOBATh JOKa3aTelbHYIO 0a3y
3BOJIIOIIMOHHOTO Pa3BUTHUS KUBOTHOTO MHUpa

NunuBuayanbHOE pa3BUTHE YEIOBEKA. BoisiBnenne u  ommcaHue
MIPU3HAKOB CXOZCTBA 3apOJbIIIEH YEJIOBEKA U JIPYTUX MMO3BOHOYHBIX KaK
JI0Ka3aTeNIbCTBA UX 3BOJIIOIMOHHOTO POJICTBA.

[lonmyyenne mnpeacTaBieHUs O MOCIEICTBUAX BIMUAHUA AJIKOTOJ,

HHUKOTHHA, HAPKOTHUYCCKUX BCIICCTB, 3arpA3HCHUA CPEAbl HA Pa3BUTHE U
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PETPOTYKTUBHOE 3I0POBBE YETIOBEKA.

OCHOBBI TEHETUKH WU

CCIICKIIMH

3aKOHOMEPHOCTU MU3MEHUYMBOCTH.  (O3HAaKOMJIEHHE C HACIEACTBEHHOM
Y HEHACJIEJCTBEHHOW W3MEHYMBOCTHIO M €€ OMOJIOTHYECKOW pOJIbI0 B
3BOJIFOLIUU KUBOT'O MUPA.

[lonyuenue mpeacTaBieHUsT O CBA3M TE€HETMKM W MEJIULIMHBIL.
O3HakOMJICHHE C HACICJCTBCHHBIMH OOJE3HSMHU  4YENOBEKa, WX
OpUYMHAMU U TpoduiaakTHkod. V3ydeHWe BIMSHUSA —aJKOTOJIU3MAa,
HApKOMaHWM, KYpEHUS Ha HACIIEICTBEHHOCTh Ha BUJIEOMAaTEepUalie.
AHanu3 (HEeHOTHNHMYECKON W3MEHYMBOCTU. BbIsSBIEHHE MyTareHoB B
OKpY’Kalollled cpe/ie U KOCBEHHAsl OLEHKa BO3MOYKHOI'O MX BIIMSIHHUS Ha
OpraHu3M.

OCHOBBI CEJIEKIIUU PACTCHH, )KUBOTHBIX U MUKPOOPTAHU3MOB
[lonyueHnue mpencraBiieHHs] O T'€HETUKE KaK O TEOPETHYECKOW OCHOBE
celekuru. Pa3BuTue MetanpeIMeTHbIX YMEHUHN B MPOLECCE HAXOXKICHUS
Ha KapTe LIEHTPOB MHOT000pa3usi U TPOUCXOXKICHUS KYIbTYPHBIX
pacTeHui u JIOMAIITHUX YKUBOTHBIX, OTKPBITHIX
H. N.BaBunoBsiM. M3yueHue MeTo10B THOPUAU3AINHI U UCKYCCTBEHHOTO
orbopa.

YMeHne pa3ouparbcsi B ATHYECKUX aCMEKTaX HEKOTOPHIX JOCTHXKEHUM B
OMOTEXHOJIOTHH: KJIOHHPOBAHUU KUBOTHBIX M TTPOOIeMax KIOHUPOBAHUS
yenoBeka. O3HAKOMJIEHWE C OCHOBHBIMHM JOCTHKEHUSIMH COBPEMEHHOMN
CENIeKUMU  KYJIbTYPHBIX  pPAaCT€HHUW, JIOMAalIHUX  JKUBOTHBIX H

MHKPOOPTaHU3MOB

ITpoucxoxaenue 3
pa3BUTHE KU3HU Ha
3emiie. DBOIIOIIMOHHOE

YYEHHE.

[IporcxoxaeHne u HauyaJabHbIE ATANbl PA3BUTHS KU3HU Ha 3eMJie

AHanus ¥ OLEHKAa PA3INYHBIX TUIIOTE3 POUCXOKACHUS KU3HHU.
[lonyyenue mnpezacTaBieHUs OO0 YCIOXXKHEHHHM >XHUBBIX OpPraHU3MOB Ha
3emiie B TPOLECCE HBONIOLUMHA. YMEHHE HKCIIEPUMEHTAIbHBIM IyTEM
BBISIBJISTH aJIallITUBHBIE OCOOCHHOCTH OPTaHHW3MOB, MX OTHOCHTENbHBIN
xapaktep. O3HAKOMJIEHHME C HEKOTOPBIMH IPEACTABUTEISIMU PENKUX M
HCYE3al0UINX BUJOB PACTEHUN U )KUBOTHBIX.

[IpoBenenue ommcanus ocobeil OJHOTO BUAa MO MOP(dOIOrHUEecKOMY
KpUTEPHUIO TIPU BBINOJIHEHUU JabopaTopHOil paOoThl. BhIsiBieHHE uepT
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K pa3HbIM cpefaM oOuTaHUs (BOJHOM,
HAa3€MHO-BO3AYIIHOM, TOYBEHHOM).

Hctopust pa3BUTHS SBOTIOLMOHHBIX uae  M3ydyeHue Hacjiaeaus

9eloBeYecTBa Ha TMpPUMEpPE 3HAKOMCTBA C HCTOPHEH  pa3BUTHS
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spomonmonHbix uaed K. Jluanes, K. b. Jlamapka Y. JlapBuHa.
OneHuBaHuEe pOJM  DBOJIOLMMOHHOTO y4eHHS B  (OPMUPOBAHUU
COBPEMEHHOM  €CTECTBEHHO-HAy4YHOM  KapTUHBI Mupa. PasButue
CIIOCOOHOCTH SICHO M TOYHO U3JIaraTb CBOM MBICIH, JIOTHYECKU
00OCHOBBIBAaTh CBOIO TOYKY 3pPEHHS, BOCIPUHUMATh M AHAIU3UPOBATH
MHEHHUSI COOECEeIHUKOB, MpH3HABas MPaBO IPYrOro 4ejoBeKa HAa WHOE
MHEHHE.

MUKpPO3BOMIOIUS U MAKPOIBOIIOIUS

O3HakoMJIEHHE ¢ KOHIIEMIINeH BUJa, €€ KPUTEPUAMHU, OJ00p MPUMEPOB
TOT0, YTO TOMYyNALUS — CTPYKTypHas €IWHUIA BUAA U DBOJIOLUHU.
O3HakomyieHHE C  JABWXKYIIMMUCS  CHUJIAMH  DBOJIIOIIMM U €€
JI0Ka3aTeJIbCTBAMHU.

YcBOoeHHE TOro, YTO OCHOBHBIMH HAINpPAaBICHUSIMH SBOJIOIMOHHOTO
nporpecca SIBISIOTCS OMOJNOTMYECKHI Mporpecc Hu OHOJOTHYECKHit
perpecc. YMeHHE OTCTauBaTh MHEHHUE, O COXPAHEHWU OMOJIOTHYECKOTO
MHOT000pa3usi Kak OCHOBE YCTOWYMBOCTH OMoc(hephl U MPOrpecCHBHOTO

€C pa3BUTHA. YMeHue BBISIBASTh IMPUYNHBI BBIMUPAHUA BUAOB

IIpoucxoxnenue

YCIOBCKa

AHTponoreses AHamM3 W OLEHKAa pa3lIMYHbIX THUIOTE3 O
MPOUCXOKACHUH YETTOBEKA.

Pa3Butne ymeHusi CTpOUTH JOKa3aTelbHYI 0a3zy IO CpaBHUTEIHHOUN
XapaKTEPUCTUKE YEJIOBEKA U MPUMATOB, JOKA3bIBasi UX POJICTBO.
BrisiBieHME 3TAnoB 3BOMIOLNH YEIOBEKa

UYenoBeueckue pacbl YMEHHE JOKa3blBaTh PABEHCTBO YEJIOBEUECKUX pac
Ha OCHOBaHUU UX POJICTBA M €IMHCTBA MPOUCXOKICHUSI.

PazButne TOJICPAHTHOCTHU, KPUTHUKA paCu3Ma BO BCCX €TI0 IIPOABJIICHUAX

OCHOBBI DKOJIOTHH.

DKOJIOTUsl — HayKa O B3aWMOOTHOIICHUSAX OPTaHU3MOB MEXIy CO0Oi U
OKpYy>Karoten cpenoii 3yuenne skoornueckux (GakTOpOB U UX BIIUASHHS
Ha OpraHU3MBI.

3HAKOMCTBO C  JKOJOTMYECKHMMHM CHUCTEMaMH, UX BHIOBOM U
MIPOCTPAHCTBEHHOM CTPYKTYpaMu. Y MEHUE OOBSIICHSITH

IIPHUYHUHBI yCTOI\/II‘—II/IBOCTI/I 1 CMEHBI DKOCHUCTEM.

O3HakoMIIEHHE C MEXKBUJOBBIMH B3aMMOOTHOIIICHUAMN

B DKOCHCTeME:  KOHKypeHIMed, CHMOMO30M,  XHUIIHHYECTBOM,
Mapa3uTU3MOM.

YMeHue cTpouth SIPyCHOCTh PACTUTEIHHOTO COOOIECTBA, MUILEBbIC

OCIu U CETU B 6I/IOI_IeH03€, a TaK¥XKC SKOJOIMYCCKHUE MUpaMUIbI.
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3HaHWE OTIMYUTEIBHBIX TPH3HAKOB HMCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCHUCTEMBI H YPOOIKOCHCTEMBI.

Onucanue aHTPONOTEHHBIX W3MEHEHHH B ECTECTBEHHBIX HMPUPOIHBIX
naramadTax CBOCH MECTHOCTH.

CpaBHHTEIBHOE ONKMCAHUE OJHON M3 €CTECTBEHHBIX MPHPOIHBIX CHCTEM
(Hanmpumep, Jeca) W KaKOW-HUOyAb arpo3KOCHUCTEMBI (HarpuMmep,
MIIEHUYHOTO TOJIs).

CocraBieHue cxeM Nepefayyl BEIIECTB M SHEPTHH I10 IEeTsSIM MUTAHUS B
MPUPOTHON IKOCUCTEME M arpoIeHO3e.

buocdepa — riobasibHas 3KocUcTEMA O3HakomiieHHE ¢ yueHHeM B.
. Bepuasckoro o 6uocdepe kak o riio0aibHON 3KOCUCTEME.

Hanuuue npencraBieHust 0 cXeMe SKOCUCTEMbI Ha Npumepe Ouocdepsl,
KpYroBOpOTE BEIICCTB ¥ MPEBPAIICHUH SHEPTHH B Orocdepe.

YMeHue J0Ka3biBaTh pOJIb JKUBBIX OpPraHu3MoOB B Ouocdepe Ha
KOHKPETHBIX IMPHMEpPaXx.

buocdepa n uenoBek Haxoxnenue cBsi3M H3MEHeHHS B Owocdepe c
MOCJICICTBUSIMHE JICSITEIIbHOCTH YEJIOBEKA B OKPYIKAIOIIEH cpejie.

YMeHue onpenensiTh BO3AeHCTBUE MPOM3BOJICTBEHHOHN IEATENILHOCTH Ha
OKPY>KaIOIIYIO Cpey B 00acTu cBoei Oyayteit mpodeccum.
O3HaKoOMJIEHHE € [VI00aTBbHBIMU SKOJIOTHUYECKUMHU MTpoOIeMaMH U YMEHHE
OTpeNeNiATh MyTH uX peuleHusa. OnucaHue U MPaKTHUECKOe CO3JaHHe
HCKYCCTBEHHOM 53KOCHUCTEMBI (TIPECHOBOJIHOTO akBapuyma). Pemenue
HKOJIOTUYECKUX 3a]1a4.

JIeMOHCTpHpOBaHHWE yMEHHUS TIOCTAHOBKM  IIeNiell  JIeATENbHOCTH,
IUTAHUPOBAaHUSL ~ COOCTBEHHOM  AEATENbHOCTH  JUISL  JOCTHOKEHHS
MOCTABJICHHBIX IIeJIel, NpPEABUAEHUS BO3MOXKHBIX pE3YJIbTaTOB ATHUX
NEWCTBUH, OpraHW3allid CAMOKOHTPOISI W OLEHKH TIOJTYYEHHBIX
pesyibTaTtoB. OOy4YeHHE COONIOCHUIO MPaBUJ TOBEACHHS B MPUPOJE,
OepeKHOMY OTHOIIEHUIO K OHOJNOTHYECKUM OO0BEKTaM(pacTeHHSIM,

JKHUBOTHBIM U UX COO6H.[CCTB3.M) " X OXpaHC

buoununka

buonuka kak OJHO U3 HampaBleHUH OHONOTHMM U KHUOEPHETHUKH
O3HakoMJIEHUE C IPUMEPAMHU UCIIOIb30BAHMS

B XO3AHCTBEHHOH JIEATETLHOCTH JIF0AeH MOPdO-

(YHKIMOHATIBHBIX YepT OpraHU3allMM pPACTEHUH M IKUBOTHBIX MpPHU

CO3/IaHUH COBEPIIECHHBIX TEXHUYECKUX CHCTEM U YCTPOWCTB IO aHAJIOTUU

C JKMBBIMH CHCTEMaMH. 3HAKOMCTBO C TpyO4aTbIMU CTPYKTypaMu B
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KHUBOU Ipupoze " TEXHHUKE, a’pOMHAMUYECKUMU "
TUAPOJIMHAMUYECKMMH YCTPOMCTBAMM B JKHBOM IIPUPOJE M TEXHHKE.
YMeHHe CTpPOUTHh MOJEIU CKJIAIYaTOW CTPYKTYpPBI, MCIIOJIb3yEMBIE B

CTPOUTENILCTBE
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8 YYEBHO-METOANYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEFHOM JUCIUILIMHBI «kECTECTBO3HAHHWE»

Jis peanusanuu  paboyeil mporpamMMmbel Mo y4eOHOU nuciuiuimHe «EcTtecTBo3HaHUE)
UMEIOTCSI:

1. Kaouner 4212 UndopmaTuku

cneyuanusupo8aHHas yueonas meben:

—  YYEHHMYECKHE MapThl CO cKamerkamMu — 10 miT.,

KOMITbIOTEPHBIE CTOJBI — 14 mIT., cTOM -11mT.,

cTynbs — 16 mwr., mKagsl — 2 mr.,

—  KJIacCHas JI0CKa MapkepHas - | mrT.,

mexHu4eckue cpeocmea o0yueHus:

—  Kowmmstotepst [IKIntel Core Duo-15 .

—  OE Windows XP

—  MynbTumeanitHbIi poekTop — 1 wiT.

—  IIpuntep — 1 mrt.

— Jlamunatop — 1 wrT.

— Ckanep — | wr.

Office Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,

Kaspersky security ans OwusHeca 2016, makeT NPHUKIATHBIX MPOrpaMM: TEKCTOBBIX,
TaOJINYHBIX, TPAPUUECKUX U MPE3EHTAIMOHHBIX, MOAKIIOUEHHE K ceTH (uinana, HOIKIIOYEHHE K
cetu IHTEpHET

VuebHO-Ha2sA0Hble NOCOOUSL:

—  UHGOPMAIMOHHBIE CTEH/IBI.

2. JladopaTopus 3309 Xumuu, 6Mo10ruu

cneyuanu3upoB8aHtas yueonas meoen:

—  Y4YEHMUECKHE IapThl cOo cKkaMelkamu — 10 mT.,

—  CcToja- 5 mT.,

—  CTOJI I€MOHCTPAIIMOHHBIN — 1 1IT.,

—  CTyJbsl — 5 WIT.,

— mKkagsl — 5 mWrT.,

—  BBITSDKHOM mkad — 1 mr.,

— mkad Metauueckui — 1 mr.,

—  JI0CKa MapkepHasi — | mrT.

mexHuueckKue cpeocmea 00yueHus.:

- Tenesuzop «Bork»
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- Bugeomaraurodon .

VueOHO-HaA2NA0Hble NOCOOUSL:

- CT€H/IbI 10 XUMUU:

«XUMHUSL U OXpaHa OKpYXKalollel cpeapl», «XUMHUS Ha KEJIE3HOJAOPOKHOM TPAHCIIOPTEY,
«XuUMHsI B HAPOJIHOM X03sIUCTBe», «OXpaHa Tpya npu padbote B nabopatopuny, «llepuonnyeckas
cucrema xumudeckux osnemeHtoB .M. MengeneeBa», «PacTBOpUMOCTb COJieil, KHUCIOT U
OCHOBAaHMU B BOJE», «IJIEKTPOXUMHUYECKUI psii HampsHKEHUH MeTayioB», Habop TabuuIl 1o
HEOTPAaHUYECKON U OPraHU4eCKON XUMUH.

—  kosutekuuu «KameHHsbli yronsy, «HedTs 1 mpoayKThI ee mepepaboTKmy,

—  MOPTPETHI YYEHBIX.

—  Ta0nuubI 10 OMOJIOTUHU

—  TaOJUIIBI IO XUMHUH

—  Ta0JHIIBI 110 IKOJIOTUH

—  KOJUIEKUUU 0 OMojoruu repOapuil pacTeHuit
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9 PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas1 JuTEpaTypa

3.Tl'abpuensa O.C. Xumus st npodeccuii U CIeNHaTbHOCTeH TEXHUYECKOro MPOoduIs:
Yuebnux/ O.C. T'abpuensn, U.I'. OctpoymoB. -8-¢ usm., crep. — M.: M3narenbckuii LEHTP
«Axanemus», 2014

4. KoncrautunoB B.M. buosorus: YaeOHuUK st 0Opa3oBaT. y4pekKJACHUH Had. U CPEI.
npod. oOpazoBanus/ B.M. KoncrantuaoB, A.I'.Pe3anoB, E.O. ®aneeBa; moxy pen. B.M.

KoHncrantunoBa. — 7-e u3n., crep. — M.: M3narensckuii neHTp «Akaagemus», 2013

JonoJiHUTe/IbHASA JIUTEPATYypa

3. Tynukun E.M. B 2-x u. Yacts 2. Opranuueckas xumus: YueOnuk g CIIO. — M.:
FOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5SB-E7C3-40EA-8A27-D8473F74BED3

4. Huxkutuna H.I'., 'pebenpkoBa B.1. OOmiast u Heopranuyeckas xumus. B 2-x 4. Yacts 1.
Teopernueckue OCHOBBI: YueOHMK u mnpaktukym s CIIO. — M.: HOpaiir, 2017
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030

5. Xumusa osnemeHtoB: YueObnuk u mnpaktukym s CIIO. — M.: HOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

6. buonorus [DnekTpoHHBIN pecypc]: Mg noctynatomux B By3sl / P.I. 3asu [u ap.]. —
DJIEKTPOH. TEKCTOBbIE TaHHble. — MuHCK: Bpiniimas mkona, 2015

Pexxum noctyna: http://www.iprbookshop.ru/35467.htmi

HNuTepHer- pecypcsl
1.www.fcior.edu.ru (denepanbHblil eHTp HHOPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB).

2.wwww.dic.academic.ru (Axagemuk. CiioBapy ¥ SHIIUKIOTIECTUH )

3. www.booksgid.com (Boo” Gid. DnekrporHas OnbInoTeKa).

4. www.globalteka.ru (I'mo6anteka. ['mobGanbHas OMOIMOTEKa HAYYHBIX PECYPCOB).

5. www.window.edu.ru (EnnHoe okHO tocTyma kK 00pa3oBaTeIbHBIM pecypcam).

6. www.st-books.ru (JIydmrast yaeOHast TuTeparypa).

7. www.school.edu.ru (Poccuiickuii obpa3oBarenbHbIii mopTai. JIOCTYIMHOCTh, KadecTBO,
3 PEKTUBHOCTB).

8.www. ru/book (OnexTpoHHas OUOIHOTEYHAS CUCTEMA).

9.www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbIe pecypchl HTepHeTa — DH3HKa).

10.www. school-collection. edu. ru (Eaumnast koyiekuusi nupoBbIX 00pa3oBaTeIbHBIX
pECypCOB).

11.https/fiz.1september.ru (yuebHO-MeTOIMUECKas Ta3eTa «DU3UKaY).

12. www.n-t.ru/nl/fz (HoGeneBckue maypeatsl o Gpusuke).
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https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio/
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio/
http://www/
http://www.booksgid/
http://www.globalteka/
http://www.window/
http://www.st/
http://www.school/
http://www.n/

13.www.nuclphys.sinp.msu.ru (SIaepuas ¢usuka B Untepuere).

14 www.college.ru/fizika (ITonroroBka xk EI'9).

15.www.kvant.mccme.ru  (Hay4HO-TIONYJSAPHBIA  (U3MKO-MATEMATUYECKH  KypHAI
«KBanry).

16.www.yos.ru/natural-sciences/html  (ecTeCTBEHHO-HAyUHBIH JKypHAl JUIS MOJIOJCKH

«[1yte B HAyKy»). 17.9BC II'YIIC — www.lybrary.pgups.ru

18.www. pvg. mk. ru (onumnuana «ITokopu BopoObeBBI rOpbI»).

19.www. hemi. wallst. ru (O6pa3oBaTeNbHBII CAUT AJIS IIKOJILHUKOB «XUMHUS).

20.www. chem. msu. su (DnexTpoHHast OHOIMOTEKA [T0 XUMHH).

21.www.enauki.ru (MHTepHET-U3AaHUE I yuuTenel «EcTecTBeHHbIE HAYKN).

22.www. 1september. ru (MeToguueckas razera «llepBoe CEHTIAOPSI»).

23.www. hvsh. ru (kypHan «XuMUS B TIKOJIEY).

24 www.hij.ru (xypHan «XuMHs 1 KU3HB»). WwW. sbio. info (Bcst 6uonorus. CoBpeMenHas
OMOJIOTHS, CTaThbH, HOBOCTH, OMOIHNOTEKA).

25.www. biology. ru (buomorus B OTkpbiToM KoJUIemKe. CalT CONEPKUT AICKTPOHHBIN
yueOHuK 1o 6nonoruu, On-line TecTsr).

26.www. informika. ru (QnekTpoHHBIN y4eOHUK, OONBIION CIUCOK HHTEPHET-PECYPCOB).

27.www. nature. ok. ru (Pemkue u wucdeszaromme >XUBOTHble Poccun — TMPOEKT
Okonoruyeckoro nearpa MI'Y um. M. B. JlomoHocosa).

28.www. kozlenkoa. narod. ru ([Jnst Tex, KTO y4uTCS caM M YYUT JAPYIHX; OYHO H
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, TPYTUM MIPEIMETaM).

29.www. schoolcity. by (buonorus B Bompocax 1 0TBeTax).
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