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MHHOACHUMTEJIBHAA 3AITMCKA

[Iporpamma  00meoOpa3oBaTenbHOW — Y4eOHOW — MUCHHMIUIMHBI — «EcTecTBO3HaHUE)
npeJHa3sHayeHa Il M3Y4EeHHUS €CTECTBO3HAHUS B NPOQECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3aIusaX, PeaTn3yoNX 00pa30BaTENIbHYI0 MPOTrPaMMy CpEIHEro oOIero oopa3oBaHus B
npenenax OCBOCHHS OCHOBHOW mpodeccrmoHanbHOM oOpa3oBarenbHOM mporpammer  (OITOIT)
CIIO na 6a3e 0CHOBHOTO 00MIEr0 00pa30BaHUs MPU MOATOTOBKE CIICIIUAIMCTOB CPEIHETO 3BEHA
M0 CHENHMAIHHOCTH Ha 0a3e OCHOBHOTO 00IIero oOpa30BaHUs, MPH MOJITOTOBKE CIEIHAINCTOB
cpennero 3BeHa o crnenuanbHocty 40.02.02 — [IpaBooxpaHuTENNbHAS AEATEIBHOCTb.

[Iporpamma paszpaborana Ha ocHOBe TpeboBanuiit PI'OC cpemHero obmero oOpa3oBaHus,
MPEIBABISIEMBIX K CTPYKTYPE, COJIEPKAHHUIO M Pe3yabTaTaM OCBOCHHUS y4eOHOW AMCHUIUINHBI
«EctecTBO3HAHME», W B COOTBETCTBHHM C PeKOMEHAalMsSMH 10 OpraHW3alfH  MOJYYCHUS
cpenHero ooOuiero oOpa3oBaHMs B IpeleNax OCBOEHHS 00pa30oBaTENIbHBIX MPOTpPaMM CPEAHETO
npodeccuoHabHOTO 00pa3oBaHWsl Ha 0a3e OCHOBHOTO o00mIero oOpa3oBaHHUs C Y4E€TOM
TpeOoBaHM (eepaTbHBIX TOCYJapCTBEHHBIX O0Pa30BaTENbHBIX CTAHAAPTOB W TOIY4aeMOU
CHEIUAIFHOCTH  CPEIHEro  MpodecCHOHANIBHOTO oOpa3oBaHusi (mucekMo JlemaprameHra
rOCyJapCTBEHHOM TMOJMUTHKUA B cdepe moarotoBku padbounx kaapoB u IO MwunoOpHayku
Poccun ot 17 mapra 2015 1. Ne 06-259), ¢ yuerom [IpumepHOil 0CHOBHOUM 00pazoBaTelIbHON
MporpaMMbI  cpeHero obmiero obpa3zoBaHus, OJA00pPEHHOW pemeHneM (enepaibHOTO y4deOHO-
METOIUYECKOTO 00BEIMHEHUSI TI0 001IeMy 00pa3oBaHuI0 (TpoTokoJI OT 28 uroHs 2016 1. Ne 2/16-
3).

Conepkanrie TporpamMMmbl yuyeOHOW muciuIuinHbl «EcTecTBO3HaHME) HaAmpaBiIeHO Ha
TOCTIDKEHHUE CIIEeTYIONNX Heseii:

*s OCBOCHHE 3HAHWI O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHE MHpPa M METOJax
€CTECTBEHHBIX HayK; 3HAaKOMCTBO C HauOoJiee BaXXHBIMH UACSIMH U JOCTHKCHHIMHU
€CTECTBO3HAHUS, OKa3aBIIMMHU OTPEEIIAIONIEe BIMSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;

*s OBJIAJICHHE YMEHUSMU MPUMEHATH IOJIyY€HHbIE 3HAHUS ISl OOBSCHEHUS SBIICHUUN
OKPY)KAIOILIEr0 MHpa, BOCHPUATUS HH(GOPMALMU E€CTECTBEHHO-HAYYHOTO U MPOo(ecCHOHATBHO
3HAYUMOTO COJEpXaHUs; pPa3BUTHE WHTEUIEKTYaJbHBIX, TBOPYECKUX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIUJICHHUS] B XOJ€ MPOBEICHMS MPOCTEHIINX HCCIEI0BAHUMN, aHAIN3a SIBICHUH,
BOCHPUATHUS U UHTEPIPETALH €CTECTBEHHO-HAYYHON HH(POPMAIIHH;

e BOCIIUTaHUE YOEKJICHHOCTH B BO3MOXHOCTM TIO3HAHHUS 3aKOHHOW MPHUPOABI U
WCIOJIb30BAHUS JIOCTH)KEHUN €CTECTBEHHBIX HAayK JJIsi Pa3BUTHUS UBWJIM3ALMU U TIOBBIIICHUS
KauyecTBa JKU3HHU;

*s PUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HaHUM B MPO(ECCHOHATBLHOM NESATENbHOCTH U
MOBCEIHEBHOM JKM3HM Juis oOecredeHuss Oe30MacHOCTH >KHU3HENESATENIbHOCTH; TI'PAMOTHOIO
MCIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3I0POBbsI, OKPYKAIOIEH CPEbI.

B mporpammy BKIIIOUEHO cojepaHHe, HAlpaBleHHOE Ha (POPMHUpPOBAHHE Yy CTYACHTOB
KOMITETeHINH, HeoOxoaumbIx s kayectBeHHOro ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO
obmiero oOpa3oBaHus C MOJYYCHHEM CpPEIHEro oOIero oOpa3oBaHUs; IPOTPaMMBbl MOATOTOBKU
cnenuanuctos cpeanero 38eHa (IIICC3).

[Iporpamma y4yeOHoO#M nucruruiiHbl «EcTecTBO3HAHUE) SBISETCS OCHOBOM  Juid
pazpaboTku pabouMx mporpamMm, B KOTOPBIX IMpodeccuoHanbHble  00pa3oBaTelIbHbIC
OpraHu3alluM, peaau3yrolie o0pa3oBaTeNbHYI0 MPOrpaMMy CpeJHEro obuiero obpa3zoBaHUs B
npenenax ocBoeHuss OIIOII CIIO nHa 6a3e OCHOBHOTO o0O0mIero 0oOpa3oBaHMs, YTOYHSIOT
coJiepKaHue Y4eOHOro MaTepuasa, IOCIeIOBATEIbHOCTh €ro M3y4eHHUs, paclpejiesieHue
y4eOHBIX YacoB, TeMaTHKy pedeparoB (IOKIAI0B), WHIUBUIAYAIbHBIX TPOEKTOB, BHUJIbI
CaMOCTOSITENIbHBIX PadOT ¢ yueTOM CHelM(UKHU IPOrpaMM HOJTOTOBKU CIELUATUCTOB CPEAHEro
3BEHa, 0CBANBAEMOH CIEIMAIbHOCTH.

[Iporpamma MOET HCIIOJIb30BATHCS IPYTUMH NMPO(ecCHOHaTbHBIME 00pa30BaTeIbHBIMU
OpraHu3alUsIMM, peaM3yIOUMMH  00pa30BaTeNbHYI0  MPOTrpaMMy  CpeIHEero  oOIIero
oOpa3oBaHusl B TIpejeNax OCBOEHHs OCHOBHOM mpodeccnoHambHOM  00pa3oBaTeNbHON
nporpammsel CI1O Ha 6a3e ocHoBHOTO 0611ero oopazoanus (IITICC3).



OBIIAA XAPAKTEPUCTUKA YYEBHOM JACHUTIIINHBI
«ECTECTBO3HAHMUE)»

EcrectBo3Hanne — Hayka O SBJIEHHUAX M 3akoHax npupoabl. CoBpeMeHHOe
€CTECTBO3HAHUE BKJIIOYAET MHOKECTBO €CTECTBEHHO-HAYUHBIX OTpAacieil, U3 KOTOpbIX Hauboiiee
BXHBIMH SIBIITIOTCS (PHU3MKa, XUMHSI U Onostorus. OHO OXBaTBHIBAET IIUPOKUH CIIEKTP BOIPOCOB
0 pa3HOOOpa3HBIX CBOMCTBAX OOBEKTOB MPUPOIBI, KOTOPHIE MOYXKHO paccMaTpUBaTh KakK €IHHOE
Lenoe.

EcrtecTBeHHO-Hay4YHbIE 3HAHMS, OCHOBAHHBIE HA HUX TEXHOJIOTUH (POPMHMPYIOT HOBBIM
oOpa3 kW3HH. BBICOKOOOpa3oBaHHBIM  YEIOBEK HE  MOXET JUCTAHIMPOBATHCS  OT
(yHIlaMEHTaJIbHBIX 3HaHUM 00 OKpY)KallleM MHpe, HE PUCKYS OKa3aTbCsi OECIOMOIIHBIM B
npodeccruoHabHON  nesTenbHOCTH. JI1000€ mepcrneKTHBHOE HalpaBiIeHUE — JeSTEIbHOCTH
YelloBeKa MpPSIMO WM KOCBEHHO CBS3aHO C HOBOM MarTepHaJibHOM 0a30ii U HOBBIMHU
TEXHOJIOTUSIMH, U 3HAaHHE UX €CTECTBEHHO-HAyYHOW CYIIHOCTH — 3aKOH ycIexa.

EctectBo3Hanne —  HeOThbEMJIEMass  COCTaBIAIOLIAS  KYJIbTYpBI: Ompeaesss
MHPOBO33PEHUE YEJIOBEKAa, OHO MPOHUKAET U B T'YMaHUTApHYIO cdepy, U B OOIIECTBEHHYIO
KU3Hb. PalMoOHanIbHBIH €CTECTBEHHO-HAY4YHBIH METOJ, CQHOPMUPOBABLIMIICS B  paMKax
€CTECTBEHHBIX HayK, 0O0pa3yeT eCTeCTBEHHO-HAy4YHYI0 KapTUHY MHpa, HEKoe 00pa3Ho-
¢dbunocodcroe 06001IeHIE HAYIHBIX 3HAHUH.

OCHOBY ecTeCTBO3HAHMS IMpEACTaBIseT (u3MKka — Hayka O MpHUPOAE, H3ydaromias
Haumbojiee BaKHbIE SBJICHUS, 3aKOHbBI M CBOWCTBAa MaTepuaibHOro wmupa. B  Qusuke
YCTaHaBIIMBAIOTCS YHHBEpPCAJIbHbIE 3aKOHBI, CIPABEIJIMBOCTb KOTOPBIX MOJTBEP)KIACTCS HE
TOJIBKO B 3€MHBIX YCJIOBHSX M B OKOJIO3€MHBIX NMPOCTPAHCTBaX, HO M Bo Bceil Bcenennoil. B
3TOM 3aKJIIOYAETCSl OJIMH U3 CYHIECTBEHHBIX IPU3HAKOB (PU3MKM KakK (PyHIAMEHTAJIbHOM HAYKH.
®dusnka 3aHMMaeT 0co00€ MECTO Cpelu E€CTECTBEHHBIX HayK, MOATOMY €€ IMPHHATO CUUTATh
JUAECPOM €CTECTBO3ZHAHHUS.

EcTtecTBO3HaHME KaKk HayKa O ABJICHUAX U 3aKOHAX IIPHUPOJIBI BKJIFOYAET TAKXKE OJIHY U3
Ba)XHEHUILIUX OTpaACIed — XUMHIO.

XuMusg — Hayka O BEIIECTBaX, HX COCTaBe, CTPOEHUH, CBOMCTBAX, IIPOLECCAX
IIPEBPALLEHUS, HCIOJIB30BAHUMA 3aKOHOB XUMHUU B IPAKTUYECKOM JEATCIBHOCTH JIOACH, B
CO3JaHUH HOBBIX MaTEpUAJIOB.

buonoruss — cocraBHas 4acTh €CTECTBO3HAHMA. OTO HayKa O XKMBOM npupone. Ona
U3y4aeT PacTUTENbHBIN, )KUBOTHBIH MHUP U YEJIOBEKa, MCIIOJIb3Ysl KaK COOCTBEHHBIE METO/bI, TaK
U METOJbl JAPYrMX HayK, B YaCTHOCTM (U3MKHM, XUMHM M MaTEeMaTUKU: HaOIIOAEHUS,
HKCIIEPUMEHTHI, MCCIEIOBAHUSA C IOMOILBIO CBETOBOIO M 3JIEKTPOHHOIO MHKpOCKOmNa, 00-
pabOTKy CTaTMCTUYECKUX JAaHHBIX METOJAMU MaTeMaTH4eCKON CTaTUCTHKM U Jp. buonorus
BBISBIISIET 3aKOHOMEPHOCTH, NMPUCYILIUE JKU3HU BO BCEX €€ MPOSABICHHSIX, B TOM 4HCiIe OOMEH
BEILECTB, POCT, Pa3MHOXEHHE, HACJIEACTBEHHOCTh, U3MEHYUBOCTD, SBOJIIOLUIO U JIp.

B npoeccCuOHAIBHBIX 00pa3oBaTeNIbHBIX Opra’u3anusx, pean3yroImux
o0pa3oBaTelibHYyI0 MpOrpaMMy cpeiHero oliero obpasoBaHus B mnpenenax ocBoeHus OIIOIT
CIIO na 06a3e ocHOBHOro oOmero oOpa3oBaHUs, M3ydaeTcsi MHTErpUpOBaHHAs y4yeOHas
mvcuuiuinHa «EcTecTBO3HaHMe», BKIIOYAroLlas TpU paszzesna, 0o0JIafaroliie OTHOCHUTEBHON
CaMOCTOSITEJIBHOCTBI0 M ILIEJIOCTHOCTBI0O — «®Dusukay, «Xumusa», «buosorus» — 4ro He
HapylaeT MPUBBIYHYIO JIOTUKYECTECTBEHHO-HAy4YHOT0 00pa30BaHus CTYIEHTOB.

IIpu  ocBoenun cneunuanpHocTedt CIIO  conuanbHO-?KOHOMMYECKOTO  MpOGuIIs
npoecCHOHATFHOrO 00pa30BaHMs €CTECTBO3HAHME H3ydaeTca Ha 0Oa3zoBoM ypoBHe PI'OC
cpeaHero oomiero o0pa3oBaHMS C YY4eTOM CHEHU(HUKH OCBaMBaeMod mpodeccuu WIn
CIELMAIBHOCTH.

OTO BBIpaXaeTcss B COJCPKAHUU OOYYEHHUs, KOJMYECTBE YacoB, BBIJCIAEMBIX Ha
U3yYeHHE OTJENbHBIX TEM NpPOTrpaMMbl, TJIyOMHE HX OCBOCHMs OOy4aromuMmucs, odbeme u
XapakTepe MpaKTHUECKUX 3aHATUH, BHJAX BHEAYAUTOPHOW  CAMOCTOSITENBHOH  pabOThI
CTYIECHTOB.



B mpoumecce peanuzanuu coaep)kaHus y4eOHOW AUCHUIUIMHBI  «EcTecTBO3HaHUE»
3HAYMMO Hu3ydeHue pasnena «Pusukay, KOTOPbIM BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHUH 00 OKpyXarolleM MHpe. DTOT pa3les SBIACTCS CUCTEMOOOPA3YIOIUM JUIsl JPYrUX
pa3znenoB yuyeOHOUM TUCHMITIMHBI, TOCKOJIBKY (PM3MUECKUE 3aKOHBI JISKAT B OCHOBE COJCpPIKAHUS
KypCOB XUMUU U OUOJIOTHH.

[Ipu w3yyennn y4eOHOro MaTepuasia IO XHUMHH M OHOJIOTHH IIEJIECO00pa3HO
aKICHTUPOBAaTh BHHUMaHHE OOYYAIOUIMXCS HA JKU3HEHHO BAXKHBIX OOBEKTaX MPHPOABI |
opranm3Me 4eioBeka. Jto ruapochepa, armochepa u 6uochepa, KOTOpbIE PacCCMATPUBAIOTCS C
TOYKH 3PEHHSI XUMUYECKUX COCTABOB M CBOWMCTB, X 3HAYCHHS JUIS )KU3HEICSITECIBHOCTH JIO/ICH,
3TO COJIEpXKAHHME, OCBEUIAIONIEE pOJIb BAKHEWIIMX XHMHUYECKUX DJIEMEHTOB B OpraHu3Me
9eJI0BeKa, BOMPOCHI OXpaHbl 3/I0POBbs, MPO(UIAKTUKK 3a00JIEBaHMIA M BPEIHBIX IPUBBIUCK,
MOCIIEICTBUI N3MEHEHUS Cpelbl OOUTAHMUS YeIIOBEeKa ISl YeJIOBEUECKON [TUBUIIN3AIINH.

3aMeTHOE MECTO B COJIEpKaHUM y4eOHOMN TUCIUIUIMHBI 3aHUMaeT yueOHbIN MaTepual, He
TOJIBKO  (DOPMHUPYIOIIMIT  €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa Yy CTYIEHTOB, HO U
PaCKpBIBAIOIINI MPAKTHYECKOE 3HAYCHHE €CTECTBEHHO-HAYYHBIX 3HAHUH BO BCeX chepax KU3HH
COBPEMEHHOT0 00IIECTBa.

B nenom, yueOnas mucummnaa «EcTecTBO3HAHME», B COJCPKAHUU KOTOPOW BEAYIIUM
KOMIIOHEHTOM SIBJISIFOTCST HAyYHbIE 3HAHWA W HAaydyHble METOJBI TMO3HAHWS, II03BOJISET
copMHpOBaTh y 00YJAIONINXCS MEIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPa, TPOOYIUThH
Y HEX SMOIIMOHAJBHO-IICHHOCTHOE OTHOIIIEHHE K U3y4aeMOMY MaTepuary, TOTOBHOCTh K BEIOOPY
JEWCTBUN OTpEACTICHHON HaNpaBJICHHOCTH, YMEHHE KPUTHUECKH OIICHWBATh CBOM W UYXKHE
JEUCTBHUS U MTOCTYIIKH.

WuTerpupoBanHoe cojepkaHue YYeOHOW TUCHUIUIMHBI TIO3BOJISIET MPETOoIaBaTeIsIM
¢bu3MKM, XUMUU U OMOJIOTUM COBMECTHO OPraHHU30BaTh M3YYEHUE €CTECTBO3HAHMS, HCIOJIB3YS
MMEIOLIUECS YaCTHBIE METOUKH MPENoJaBaHus IpeMeTa.

N3yuenne  oOmieoOpa3zoBaTenbHON ~ ydeOHOW  TUCIUTIIIMHBI «EcrecTBO3HAHMEN
3aBepIIaeTCsl TOABEACHHEM HWTOTOB B dopMe nuddepeHIrnpoBaHHOTO 3adeTa B paMKax
MPOMEKYTOYHOM aTTeCTalluM CTYAEHTOB B Tporecce ocBoeHuss ocHoBHoW OIIOIT CIIO c
noydeHueM cpeanero oomero oopazosanus (IITICC3).

MECTO YYEBHOM JJUCIATIJIMHBI B YYEBHOM ILJTAHE

VYueOnas nucuuiuinHa «EcTecTBO3HAaHUE) SBISETCS Y4EOHBIM MPEIMETOM MO BBIOOPY U3
oOsi3aTtenbHOM mpeameTHo oOmact  «EctectBennple Haykum» PI'OC  cpeanero obmiero
o0OpazoBaHwUsI.

B npoheccuoHaIbHBIX 00pa3oBaTeNIbHBIX OpraHu3aIusX, pean3yIoIHX
o0pa3oBaTelbHYIO MPOrpaMMy cpeaHero ooéumiero odpaszoBanusi B npeaenax ocBoeHusi OITOII
CIIO na 06a3e ocHoBHOro oOmiero oOpa3oBaHus, y4yeOHas aucHuiuinHa «EcTtecTBo3HaHuMe»
usydaercsi B oOmieoOpazoBarenbHoM Iukie yueOHoro miuaHa OITOIT CITO na 6aze 0CHOBHOTO
oOriero oOpazoBaHus ¢ oidy4eHueM cpeanero oodmero oopazoBanus (ITIICC3).

B yueOnpix mnanax I[I[ICC3 mecto yuebHoi mucuumivnHbel «EcTecTBo3HaHue»— B
coctaBe 001e00pa30BaTeNbHBIX YYEOHBIX TUCHUIUIMH 10 BBIOOpPY, (OpPMHUpPYEMBIX U3
oOs3aTenpHbIX mpeaMeTHbiX obOnmacteit ®PI'OC  cpemnero obmiero oOpa3oBaHus, JUIsS
cnernuansHoctei CIIO cooTBeTcTBYMOMIEr0 POt MpodeccuoHATHHOTO 00pa30BaHuUS.

PE3YJIbTATHbI OCBOEHUA YUYEBHOM JUCIIUITIIUHBI

OcBoenue COACPKaHUA yqe6H0171 JIUCHMIUIMHBL  «EcTecTBO3HaHUE) obecrieunBaeT
AOCTUIKECHUE CTYACHTAaMHU CICAYIOIHX PE3yJbTaTOB:
** JIUYHOCMHDBIX
YCTOI\/’IHI/IBLII‘/’I HHTEPCC K UCTOPUU U NOCTUKCHUAM B 00JIaCTH €CTEeCTBECHHBIX HayK,
YYBCTBO T'OpAOCTH 34 pOCCHﬁCKHC CCTCCTBCHHLIC HAYKU,
TOTOBHOCTH K HPOJOJIKCHUTIO O6pa3OBaHI/IH, IOBBIIICHHIO KBaJ'II/I(I)I/IKaLII/II/I B H36paHH01>i



npoeccHOHaNBFHON AEATENILHOCTH C UCTIOJIh30BAHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;
00BEKTHUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMI B 00JIACTH €CTECTBEHHBIX HAYK IS
YejoBeKa M OOIIECTBa, YMEHHE HCIOJIB30BaTh TEXHOJOTHYECKUE JOCTHKEHHS B  00JacTu
(bU3UKK, XUMHUH, ONOJIOTUH JIJIsl TIOBBIIICHUS COOCTBEHHOTO MHTEIUIEKTYaJbHOTO Pa3BUTHS B
BBIOpaHHOM MPOo(ecCHOHANTBHOM AEATEIbHOCTH;

YMEHUE POaHaIN3UPOBaTh TEXHOINEHHbBIE TOCIIEICTBUS AJIsl OKPYKAIOIIEH Cpeibl,
OBITOBO M MPOM3BOJICTBEHHOM JESITEIHLHOCTH YETIOBEKA,

TFOTOBHOCTb CAMOCTOSITENIBHO 100bIBaTh HOBBIE JIsl CE0sl €CTECTBEHHO-HAYYHBIE 3HAHMUSI C
WCTIOJIB30BAHUEM JIJISl 3TOTO JIOCTYITHBIX HCTOYHUKOB WH(POPMALINH;

YMEHHE YIPABIATh CBOECH N103HABATEIBHOM AEATEIbHOCTBIO, IPOBOJAUTH CAMOOLIEHKY
YPOBHS COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHUS;

YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHBIE B3aMOOTHOIIEHHS B KOMaH 1€ TI0 PELLIEHUIO
0o0muX 3a/1a49 B 00JIACTH €CTECTBO3HAHMS,

s MemanpeomMemHuix:

OBJIaJICHHE YMEHUSIMU 1 HaBbIKAMM PA3JINYHBIX BUI0B IO3HABATENILHON 1€ATEIbHOCTH
JUIS U3YYEHHUS Pa3HbIX CTOPOH OKPYXKAIOUIET0 €CTECTBEHHOTO MHUPA;

MIPUMEHEHHE OCHOBHBIX METOJ0OB MO3HAaHUA (HAaOMII0IeHUs, HAYYHOTO 3KCIIEpUMEHTA) AJIs
W3YYEHHUS DPA3IMYHBIX CTOPOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpA, C KOTOPHIMU BO3HHUKAET
HEOOXOMMOCTh CTaJIKHUBATHCS B IPO(DecCHOHaNbHOM cdepe;

yYMEHHE ONPEEIIATh IeNIU U 3aJjauu AeATeIbHOCTH, BHIOMpPATh CPEACTBA ISl UX
TOCTIKEHUS Ha TIPaKTHKE,

YMEHHE UCII0Ib30BaTh Pa3INiHble HICTOUHUKHU JUIS [TOJTy4EHUSI €CTECTBEHHO-HAayYHOU
nH(OpPMaIH U OLIEHUBATh €€ JOCTOBEPHOCTD JJIs AOCTHXKEHUS MOCTABIEHHBIX LIeJel 1 3a1ay.

** NPEOMEmHbIX:

c(hOpMUPOBAHHOCTh TPEACTABJICHUN O IEIOCTHOW COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHE MUpa, IpUpoJie KaK €IMHON LEIOCTHOM CHCTeMe, B3aUMOCBSI3U 4eJIOBEKa, MPUPOJbI U
o01ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciiTabax BeenenHoi;

BIIQJICHUE 3HAHUSAMU O HamOoJee BAXKHBIX OTKPBITUAX M JOCTHXKEHHSIX B oOnactu
€CTECTBO3HAHMUS, TOBIUSABIINX Ha IBOJIOLHUIO MPEJCTABICHUN O MPUPOJE, HA PAa3BUTHE TEXHUKHU
M TEXHOJIOTHIA;

chOpMUPOBAHHOCTh YMEHUS MPUMEHSITh €CTECTBEHHO-HAYYHbIC 3HAHUS JJIS1 OOBSCHEHUS
OKPY>KaIOIIUX SIBIICHUH, COXpaHeHus 3JI0pOBBA, obecrieyeHust 0e3omacHOCTH
KHU3ZHEJCATEIbHOCTH, OepeXHOro OTHOIICHHUS K pUpoJIe, paloHaIbHOTO
MIPUPO/IOTIOIH30BAHUS, @ TAK)KE BHIIIOJHEHUS POJIM IPaMOTHOTO MOTPeOUTEs;

c(OpMUPOBAHHOCTH MPEICTABICHUI O HAYYHOM METO/Ie IO3HAHUS MPUPOIbl U CPEACTBAX
U3YYEHHS Meramupa, MakpoMupa W MHKPOMHUpA; BIaJCHHE NMPHUEMaMU €CTECTBEHHO-HAYYHBIX
HaOJIO/ICHUI, OTIBITOB, MCCIEAOBAHUI U OIIEHKHU IOCTOBEPHOCTH IMOIYUYEHHBIX PE3YyJIbTaTOB;

BIIaJICHUE MOHSATUIHBIM alapaToM €CTECTBEHHBIX HayK, MO3BOJIAIONIMM MO3HABaTh MU,
y4acTBOBaTh B JUCKYCCHUSAX [0 €CTECTBEHHO-HAyYHBIM BOIIPOCAaM, MCIIOJIB30BAaTh pPa3IUYHbIC
WUCTOYHUKA WHGOpMAlUU A TOATOTOBKM COOCTBEHHBIX pPabOT, KPUTUUYECKH OTHOCUTHCSA K
coobmenusm CMMU, conepxaiiuM HaydHYI0 HHHOPMAILIUIO;

chOpMUPOBAHHOCTh YMEHUI MOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAyYHOTO 3HAHUS IS
KaX/I0TO 4eJIOBEKa HE3aBUCHUMO OT €ro NpoQecCHOHATIBHOMN eATeNbHOCTH, pa3inyaTh (aKkThl U
OIICHKH, CPaBHUBATh OIIEHOYHBIC BBIBOJBI, BHJIETh UX CBA3b C KPUTEPHSIMH OIEHOK U CBA3b
KPUTEPUEB C ONPEACIICHHON CUCTEMOU LICHHOCTEH.



COJAEPXAHUE YYEBHOM JAACHHUIIJINMHBI
Pdusuka

Beenenue

Om3uka — QyHIaMeHTadbHAas Hayka o mpupoje. EctecTBeHHO-HAyYHBIH METOA
IIO3HAHMS, €0 BO3MOKHOCTH M T'PAHUILIBI IPUMEHUMOCTH.

OKCIIEpUMEHT U T€OpUs B IPOLIECCE MO3HAHUS PUPOibl. MoienupoBaHue PU3NIECKUX
SIBJICHUM U ITpoLieccoB. EcTeCTBEHHO-HaydHast KApTHHA MUPA U €€ Ba)KHEUIINE COCTABIISIOIINE.

EnuHCTBO 3aKOHOB IPUPOJBI U cocTaBa BeniecTBa BO BeeneHHoW. OTKPBITHS B PHU3UKE
— OCHOBa IIPOrpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOJICTBA.

MexaHuka

KunemaTtuka. Mexanuueckoe aBuxeHue. Cucrema otcuera. TpaeKkTopusi JBUKCHUSI.
[Iyts. Ilepememenue. PaBHoMepHOE npsiMonHeNHOe JBUxkeHHE. CKopocTh. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBUYKEHUSI. 3aKOH CJIOXKEHUs CKopocTel. ['padmku ABMKEHUS.

Cpennsis  CKOpOCTb TpU HEPABHOMEPHOM  JBIDKCHMH. MTHOBEHHAs CKOPOCTb.
PaBHOyckOpeHHOE TpsIMOJMHEHHOE JBUXKeHUe. YckopeHue. (CBoOogHOE majneHue Ted.
KpuBonuHeiiHoe IBW)KEHHE. YTJIOBas CKOPOCTb. PaBHOMEpHOE NBWKEHHUE IO OKPYKHOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE.

Jdunamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl JTuHaMUKA. CHITbI B TPUPOJIE.

Crioco6s1 m3mepenust cuil. MaepuuansHas cuctema orcueTa. 3aKOH BCEMUPHOTO
TATOTEHUSI.

HesecomocTs.

3akoHbI CcOXpaHeHHsi B MexaHMKe. Mmmynbc Tena. 3aKOH COXpaHEHHsS HMMITYJIbCa.
PeaktuBHOE nBWwkeHHe. Mexannueckas pabora. MomrHocTh. PaboTa CHIIBI TATOTCHHS, CHIIBI
YOPYrOCTH WU CUibl TpeHUs. Mexanudeckas sHeprus. Kuneruueckas sHeprus. Kunermueckas
sHeprus u pabota. [loTeHnnanbHas SHEPrus B TpaBUTALIMOHHOM MoJie. [loTeHanbHas sHeprus
ynpyro aehopMHUPOBAHHOTO TeJa. 3aKOH COXPAaHCHHS TTOJTHOH MEXaHHMYEeCKOW SHEPTUH.

JdemoHcTpauuu

OTHOCHUTEIILHOCTh MEXaHUYECKOTO ABUKEHUSI.

Bubl MeXaHUYECKOTO JBHUKEHUS.

HNueptHOCTH TEN.

3aBUCHUMOCTbh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbL, JEHCTBYIOLIEH Ha TEJO.
PaBeHCTBO M MPOTUBONOJIOAKHOCTH HANIPABIICHUS CHJI JEUCTBUSI M TPOTUBOICHCTBHUS.
HesecomocTs.

PeakTuBHOE NBHXKEHUE, MOJETb PAKETHI.

W3meHeHue sHepruu Npu COBEPIICHUH PAOOTHI.

IIpakTH4eckoe 3aHsATHE

HccnenoBanrie 3aBUCMMOCTH CUJTBI TPEHUS OT MAccChl Tea.

OcHOBBI MOJIEKYJISIPHOH (U3HKH U TEPMOAUHAMUKH

MOJIeKyJIﬂpHaﬂ (l)I(ISI/IKa. ATtomucrrueckas TCOpHA CTPOCHUA BCIICCTBA. Ha6JHOI[eHI/IH u
OIIBITBI, TOATBCPKAAOIMUC ATOMHO-MOJICKYIISIDHOC CTPOCHUEC BCHICCTBA. Maccel u pa3MeEphL
MOJICKYIIL. TenmoBoe IBMI)KEHHE YaCTHUI] BEIIECTBA. BpOYHOBCKOG JBI>KeHWe. MaeanbHBIN ras.
TeMnepaTypa Kak MCEpa CpeHHeﬁ KUHETHYIECKOM SHEPrun dYacTul. ypaBHeHI/Ie COCTOSHHUA
nACAaJIbHOTO ra3sa. I/I30np0uecc51 n ux l"pa(I)I/IKI/I. OObsicHEHHUE arperaTHbIX COCTOSIHHM BEIIECTBA
n (ba3OBLIX nepexo 0B MCKAYHUMHU HA OCHOBC aTOMHO-MOJICKYJIAPHBIX HpeHCTaBHCHHﬁ.

CBs3b MCKAY HaBJICHHUCM U CpCIlHCﬁ KUHETHYECKOMN BHGPTHCﬁ MOJICKYJI Tasa. Pabora
raza. Mopaeiap XUAKOCTH. HOBerHOCTHOC HaTAKCHHUEC W CMaduBaHUC. KpI/ICTaJ'IJII/I‘-ICCKI/IC n
aMOp(bHLIC BCIICCTBA. )KI/I,Z[KI/IG KpHUCTAJIJILL.



Tepmonunamuka. Buyrtpenusst sHeprus. PaGota u TemnooTnada Kak — CIIOCOOBI
U3MEHEHUs BHYTpPeHHEH dHepruu. llepBblii M BTOPOM 3aKOHBI TepMOJAMHAMUKH. lIpuHIMIBI
nevctBusa  TermnoBblix MamuH. KIIJ[ TemnoBeix aBurareneil. TemnoBele MamuHbI M HX
NpUMEHEHHE. DKOJOTHYECKHe NpoOJIeMbl, CBSI3aHHBIE C MPUMEHEHHEM TEIUIOBBIX MAallluH, U
POOIEeMBI SHEPTOCOCPEIKECHHUS.

JdeMoHcTpanuu

JIBukeHre OpOyHOBCKUX YaCTHII.

Hudpdysus.

SIBneHus MOBEPXHOCTHOIO HATSKEHUS U CMAYNBAHMS.

Kpucranisl, amop¢HbIe BEECTBa, KUIKOKPHUCTALTHYECKUE Tela.

W3MeHeHne BHyTpEeHHENW 3HEPTUU TeJ IPU COBEPILIEHUU PaOOTHI.

OcHoBBI JIEKTPOAUHAMUKHA

JuiekTpocTaTuka. B3anumoeiicTBue 3apskKeHHbIX Tel. DIEKTPUUECKUd 3apsii. 3akoH
COXpaHEHHUs »DJIEKTpUUYecKoro 3apsiga. 3akoH Kymona. Dnekrpocratudeckoe ToJie, €ro
OCHOBHBIE XapaKTEPUCTHUKA W CBSI3b MEXKIYy HHUMHU. [IpOBOTHUKM U H30JATOPHl B
ANIEKTPOCTATUUECKOM  ToJie.  ODJEKTpUYecKas  €MKOCTh  KOHJEeHcaTopa.  JHeprus
AIEKTPOCTATHUECKOTO TIOJISI.

Iocrossnubiii TOK. IlocTosiHHBIN 3nekTpuueckuil TOK. Cuia TOKa, HaIpshHKEHUE,
ANEKTPUYECKOE CONMPOTHUBJIEHHE. 3akKOH OMa Juisl y4acTKa LENUW W IOJIHOM JIIEKTPUYECKOU
nernu. Pabota 1 MONTHOCTh TOCTOSIHHOTO TOKa. 3akoH [[xoyms—Jlenna. TemmoBoe aeiicTBue
JNEKTPUYECKOTO TOKAa. OJEKTPUYECKHMH TOK B pa3au4HbIX cpenax. MarHurTHoe 1moJie.
MarHuTHOE TOJIE M €ro OCHOBHBIE XapaKTEPUCTUKHU. JIeHCTBME MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM. 3akoH Awmmepa. Onekrpoasurarens. Cuia Jlopenua. SBneHue
3JIEKTPOMArHUTHOM HWHIYKUHMH. 3aKOH SJIeKTpoMarHuTtHoM wuHAykuuu. IIpaBuno Jlenna.
Camounnykuus. MTHIyKTUBHOCTb. DHEPrusi MArHUTHOTO TIOJISL.

JdemoHcTpauuu

DIIeKTpu3anus Tel.

B3aumopericTBue 3apspKeHHBIX TEIT.

HarpeBaHue MpoBOJTHUKOB C TOKOM.

OnbIT OpcTena.

B3anmoeiicTBue MPOBOTHUKOB € TOKOM.

JleficTBHE€ MarHUTHOTO TOJII HA IPOBOJHUK C TOKOM.

PaGora snekrpoaBuraTerns.

SIBrieHUE IEKTPOMArHUTHOM MHTYKIHH.

IIpakTHYeckoe 3aHATHE

COopka >NMeKTpUUeCcKOl ey U U3MEPEHHUE CUJIbl TOKA U HAMPSHKEHUS Ha €€ Pa3IMYHBIX
ydacTKax.

Kose0anusa u BOJIHBI

Mexanndeckne koJsied0anus ¥ BoJHbI. CBoOoaHbIe KojieOanus. Ilepuon, yacrora u
amMIuTyAa KosnebGaHuid. ['apmonumdeckue kosiebaHus. MaremMaTudeckKUd W HPYKUHHBINA
MasTHUKH. [IpeBpallieHre sHeprun Npu rapMOHUYECKUX KOJIEOAHUSX.

MexaHn4ecKue BOJIHBI U UX BUIBI. 3BYKOBBIE BOJIHBL. YIJIBTPa3BYKOBBIE BOJIHBI.
YAbTpa3ByK U €ro UCIOIb30BAHUE B MEUIIUHE U TEXHUKE.

DJIeKTPOMArHUTHbIEe KOJ1e0aHust W BOJHbL. CBOOOJHBIE 3JIEKTPOMArHUTHbIE
KoJIe0aHus. KounebarenbHblii KOHTYD. ®dopmyia Tomcona. BbIHYX1eHHBIE
JJIEKTPOMArHuTHeIe  KojeOaHus.  ['apMOHMYECKHEe  JJEKTpOMarHUTHbIE  KoJieOaHUs.
Onexrpuueckuil pe3oHaHc. [lepemenHslli Tok. Onekrporeneparop. Ilosyuenue u nepenada
anekTposHepruu. [Ipodnemsr s3HeprocoepekeHus.

DNEKTPOMarHUTHOE MoJIe. DJIEKTPOMAarHUTHbIE BOJHBI. CKOPOCTh JIEKTPOMAarHUTHBIX
BOJIH. [IpvHIMIBI paguocBA3uM U TeneBUAeHUsA. lcmosb30BaHUE DIEKTPOMArHUTHBIX BOJIH
Pa3JIMYHOIO IMaIa30Ha B TEXHUYECKUX CPEACTBAX CBA3U, MEIULMHE, [IPU U3YYEHUH CBOWCTB



BELIECTBA.

CaeToBblIe BOJIHBI. Pa3BuTHE NpeACTaBIECHUI O IPUPOJIE CBETA. 3aKOHBI OTPAXKEHUS U
npenomienus ceera. Mnrepdepenius ceera. udpakuus cBera. JudpakunoHHas pemieTka.
[Tonsipuzanus ceera. {ucnepcus caera.

JIunzel. @opmyiia TOHKOM JIMH3BL. ONTHYECKUE IPUOOPHI.
JdeMoHcTpanuu

Konebanus mareMaTnyeckoro u nNpyXMHHOTO MasiTHUKOB.
Pabota anexkrporeneparopa.

N3nyueHue u npreM 3J1eKTPOMarHUTHBIX BOJIH.
Pannocss3e.

Pa3znoxxeHue 6€10T0 CBETa B CIIEKTP.

WuTepdepennyst n nudpakuus cBeTa.

OTpakeHue U NpeIOMIICHUE CBETA.

OnTrueckre npudophl.

IIpakTnyeckue 3aHATUSA

N3yuenue konebaHuii MaTeMaTHYECKOrO MasiTHUKA.
N3yuenue untepdepeHnm u AuPpakiivuy cBeTa.

DJieMeHThbl KBAaHTOBOM (pM3NKH

KBanToBble cBolicTBa cBera. PaBHOBecHOe TemioBoe wu3iMydeHue. KBaHTOBas
runore3a [lnanka. ®otosnekrpuueckuit 3¢pdext. YpaBHeHHe ODUMHIITEHHA U1l BHEIIHETro
dboTtord-dexra. Doton. JlaBnenue cera. /[yannu3m CBOWCTB CBETA.

du3uka aroma. Monemu crpoenust atoma. OnbiT Pesepdopna. [locrynarer bopa.
OObsicHEHNE TMHEHYATOTO CIIEKTPa BOIOPOIa Ha OCHOBE KBAaHTOBBIX MOCTYIaTOB bopa.
[Tornomenue u ucnyckanue ceeta aromom. KBantoBas sHeprus. [IpuHumn neucTBus u
HCIOJIb30BaHMe Jiazepa. OnTrueckas CeKTPOCKOMNHs KaK METO/I U3Y4Y€HHUs COCTaBa BEI[ECTBA.
du3znka aTOMHOIO siIpa M 3J1eMeHTapHbIX yacTul. CocTaB U CTPOEHUE ATOMHOIO
sanpa. CBoHCTBa SNEPHBIX CHJI. OHEPrus CBSI3W W JACPEKT MacChl aTOMHOTO sjpa.
PagnoaktuBHOCTE. BHabl paiMOakTUBHBIX MpEBpalleHH. 3aKOH PaguOaKTHBHOIO pacrnaja.
CBolicTBa HWOHU3UPYIOIIUX SACPHBIX M3JIy4eHUU. PaauoakTUBHBIE W3IYy4CHUS U HX
BO3JICHICTBME Ha JKMBBbIE OpraHu3Mbl. SlnepHble peakuuu. SnepHas  dHepreTHka.
DOnemeHTapHble yacTullbl. yH1aMeHTaIbHbIE B3aUMOJACHCTBHSL.
JdemoncTpauuu
doTtorpdexr.
DOTORIIEMEHT.
Wznydenue nazepa.
JluneiluaTbie CIEKTPHI PA3TUYHBIX BEIIECTB.
CyeTurK HOHU3UPYIOIINX U3ITYYCHUH.

Bcesiennast u ee YBOJIIOLNSA

Crtpoenue u pazsutue Bceenennoi. Kocmouorus. 3Be3npl. TepMosiepHblid CUHTES.
Moaens pacuiupsitonieiicss BeceneHHOM.

IIpoucxoxnenne ConneuHoii cucremsl. [IpoToconHie U NpoTOMIaHETHBIE OOJaKa.
O6pazoBanue mianet. [IpoOnemMa cyiiecTBOBaHNS BHE3EMHBIX IUBUIH3AIIHN.

CoBpemeHHas puznyeckas KapTHHA MUpA.

XumMusa
OO0mast 1 HeopraHuveckass XUMHUsA

Beenenue

XuMHu4decKas KapTuHa MHpa KaK COCTaBHAA 4YaCTb CCTCCTBCHHO-H&Y‘IHOﬁ KapTUHBI MUpa.



Ponp xumum B )KM3HHM COBpeMeHHOro oOmecTBa. HoBelime AOCTIXEHUS XUMUYE-CKON HAayKd B
IUIAaHE Pa3BUTHUS TEXHOJOIMI: XMMHUYECKAas TEXHOJOIMS—OUOTEXHOJIOTHS— HAHOTEXHOJIOTHSL.
[IpuMeHeHne MOCTM)KEHUH COBPEMEHHOM XUMHHM B TYMAaHUTapHOH cdepe AeATelbHOCTH
o01ecTna.

OcHOBHbIE IOHATHS U 3AKOHbI XUMHH

[Ipenmer xumuu. BemectBo. ATom. Mosniekyna. XuMU4ecKHil 371eMEHT U (POPMBI €To
cyuiectBoBaHus. [IpocThie U cl0XKHBIE BellecTBa. AJUIOTPOIUS U €€ IPUYHHBI.

JdeMoHcTpanus

Habop moneneii aToMOB 1 MOJIEKYI.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aToMOB U MoJieKysl. ATOMHast
earHuIa Maccel. OTHOCUTENbHBIE aTOMHas U MOJIEKy/sipHas Macchl. KoiuuecTBo BellecTBa.
[TocTosinHas ABoraapo. MossipHas Mmacca. 3akoH ABorajpo. MosipHblil 00beM ra3oB. Pacuerst
M0 XUMHUYECKUM (hopMyram.

3aKOH COXpaHEHMsI MacChl BEILIECTBA.

Ilepuoauyeckuii 3axkoH u Ilepuoguyeckas cucrema xumu4eckux d3jaementos /I, U.
MenpnesieeBa

Otkpertue Ilepmonnueckoro 3akoHa. Ilepumonnueckas cucremMa XMMHYECKUX SJIEMEHTOB
J..MenneneeBa kak rpaduueckoe otoOpaxkenue I[lepmommueckoro 3akoHa. Ilepwommyeckuii
3aKOH W CHCTE€Ma B CBETE yUYEHHUS O CTPOCHHHM aroMa. 3aKOHOMEPHOCTH M3MEHEHUS CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB W XMMHUYECKHX CBOMCTB 00pa3yeMbIX 3JIeMEHTaMH MPOCThIX U
CIOXHBIX BemniecTB. 3HaueHue Ilepuommueckoro 3akoHa u  llepuogudeckoi  CHUCTEMBI
xumudeckux smeMeHToB [[.M.MenneneeBa 11 pa3BUTHA HAayKM M TNOHMMAaHUS XUMHYECKOU
KapTHUHBI MUpa.

JdemoncTpauust

Paznuunbie  dopmber  Ilepuomnueckoid cucTteMbl XUMHYECKHX diemeHtoB J[. M.
Meuneneena.

Crtpoenue BenecTsa

[Ipupona xumudeckoir cBsi3u. KoBasieHTHass CBsI3b: HEMOJIsApHAs WU mojspHas. MonHas
cBsa3b. KartwoHbl W aHWoHBL Mertaumueckas CBsa3b. BomopoanHas cBs3b. B3auMocBs3b
KPUCTAJUTMYECKUX PEIICTOK BEIIECTB C PA3IMYHBIMU THIIAMH XHUMHYECKOU CBS3H.

JdemoncTpauust

OO0pa31pl BEIECTB M MATEPHAIIOB C PA3TMYHBIMU THIIAMU XUMHYECKOU CBSI3H.

Boaa. PacTBopbI

Bona B mpupone, ObiTy, TexHHKEe M Ha MpousBojcTBe. duznyeckue M XUMHUYECKHE
CBOMCTBA BOJBI. 3arpsA3HUTENN BOJBI M CIOCOOBI OYMCTKU. JKecTkas BoJa U ee yMsrueHHe.
OnpecHenne BOJbl. ArperatHble COCTOSIHUS BOABI M €€ IEpPEeXOJbl M3 OJHOIO arperaTHoro
COCTOSIHUSA B JIPYTO€.

PacTtBopeHne TBEpABIX BELIECTB U Tra30B. 3aBUCHUMOCTb PACTBOPUMOCTH TBEPABIX
BEIIECTB M Tra3oB OT TeMIepaTypbl. MaccoBas J0Ji1 BeLIeCTBa B pPAaCTBOpe Kak CHocod
BBIPAJKEHUS COCTaBa pacTBOPA.

JdemoncTpanus

@u3nUecKue CBOMCTBA BOJIbI: IOBEPXHOCTHOE HATSKEHUE, CMAauUBAHUE.

XuMHYECKHE peaKul

IlonsTHE 0 XMMHYECKOI peaKknuu. Tumnel XuMHYECKHX peaKHHﬁ. CKOpOCTB pCaknun n



(baxTOpHI, OT KOTOPBIX OHA 3aBUCHUT. TermnoBoi 3hdexT XuMudeckoi peakuu. XuMUIeCKoe
PaBHOBECHE U CIIOCOOBI €T0 CMEIIECHUSI.

JdeMoHcTpanuu

XUMHUUYECKUE PEAKIMU C BBIJCICHHEM TEIUIOTHI.
OOpaTUMOCTh XUMHYECKUX PEaAKIINH.

IIpakTHyeckoe 3aHsATHE

3aBUCUMOCTb CKOPOCTH XMMHMUYECKON peakluu OT pa3INuHbIX (PAKTOPOB (TEMIIEpaTyphbl,
KOHIICHTPAIIUHU BEIIECTB, IEHCTBUS KaTaIN3aTOPOB).

HeopraaneCKne COCINHCHUA

Kunaccupukanusa HeopraHm4ecKHx coelMHeHMH M uXx cBoiicTBa. OKCHUIBI, KUCIOTHI,
OCHOBAHMS, COJMM. XHMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHUU B
CBETE TEOPHUH DIICKTPOTUTHUYECKOH maucconmanuu. [lonstre o runponuse cosieid. Cpena BOTHBIX
pacTBOPOB COJIEH: KUCHas, HEWTpalbHas, menounas. Bogopoaneiii nokasarens pH pactBopa.

Metamnabl u HeMmeTaibl. Metamel. OOmme (U3MYeCKue W XUMHYECKHE CBOWCTBA
METaJUIOB, OOYCJIOBJIEHHBIE CTPOCHHEM AaTOMOB W KPHUCTAJJIOB U TIOJIOKEHHUEM METaJUIOB B
ANEKTPOXUMUUYECKOM psiy HampspkeHuit. OOmiue crmocoObl moydeHuss meTtamioB. CIuiaBbl:
YepHbIe U I[BeTHBIE. KOppO3usi METAIIJIOB M CIIOCOOBI 3aIIUTHI OT Hee.

Hemeramner. OOmiass xapakTEepUCTHKa TJIABHBIX MOATPYII HEMETAUIOB Ha TPHUMEPE
rajoreHoB. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA HEMETAJIJIOB.

Baxneiimne coequHeHNs METAUIOB M HEMETAUIOB B MPHUPOJE U XO3SHCTBEHHOU
JESTETPHOCTH YEJIOBEKA. 3allluTa OKPYKAIOIIEH Cpeibl OT 3arps3HEHUS TsDKEJIBIMU METallJIaMH,
COCTMHEHUSIMHU a30Ta, CEPhI, yriepoa.

JdemoHcTpauuu

B3anmMoelicTBre METaINIOB ¢ HEMeTaIaMu (IIMHKA C CEPOM, aTFOMUHUS C HOI0M),
pacTBOpamMu KUCJIOT M IIEJIOYEH.

I'openne metamioB (IIMHKA, XKeJe3a, Mardus) B Kuciaopoje. Bzaumoeiicteue a3o0THOM U
KOHUEHTPUPOBAHHOM CEPHOM KUCIOT C MeIbl0. BoccTaHOBUTENbHBIE CBOMCTBA METAJIJIOB.

XUMHYECKUE CBOMCTBA COEIMHEHUN METAIOB.

IIpakTHYecKkue 3aHATHS

Peakuuu oOMeHa B BOAHBIX pacTBOpax 31eKkTpoiauToB. Omnpenenenne pH pactBopa coneil.

BriTecHeHne xiopom OpoMa u fio/1a U3 pacTBOPOB UX coJiei. B3anMoeicTBue MeTamioB
C pacTBOpaMU KHUCJIOT U COJIEU

OPITAHUYECKASA XUMHUA

Opranuyeckue coeMHEHMSI

OcHoBHbIE TOHSITUSI OPraHUYecKOil XUMHHM H TEOPUSI CTPOEHHS OPraHUYeCKUX
coequne-Huil. Ilonartue wu3zomepun. Bunmbl m3zomepuu: cTpykTypHas (yriaepoJHOTO CKeEleTa,
MOJIOKEHUSI KPATHOU CBSI3U WM (DYHKUIMOHAIBHOM TPYIIbl), IPOCTpaHCTBeHHas. MHorooOpasue
OpPraHHYECKUX COCTMHEHUH.

Yraesogopoanl. IlpenenbHble u  HempenenbHble — yriaeBoAoponsl.  CrpoeHue
YII€BOJOPOJOB, XapaKTEpHbIE XUMHUYECKHE CBOMCTBa  yrieBonoponoB. lIpencraBurenu
yIJIA€BOJOPOJOB: METaH, OJTWJIEH, aleTuieH, OeH301. [IpumMeHeHHe yriaeBOJOPOJIOB B
OpraHnyeckoM cuHTtese. Peakius nmonumepu3zanuu. Hedts, ra3, kaMeHHBIN yrojib — MPUPOIHBIE
HMCTOYHUKHU YTJIEBOJIOPOIOB.

Kucnopoacoaep:xamme opranuveckue BemiecTBa. CrnupTbl, KapOOHOBBIE KHUCIOTHI U
CIIOXHBIE J(HPHI: HUX CTPOCHHE M XapaKTepHbIe XWMHUYecKue cBoicTBa. IIpencraBurenu
KHUCIIOPOJICOACPKALUX OPraHMYECKUX COEAMHEHUH: METUJIOBBIM W STUIOBBIM  CIHPTHI,
TJIMLEPUH, YKCyCHAash KHUCIoTa. Mplla KaK COJM BBICHIUX KapOOHOBBIX KHUCIOT. JKHpBI Kak
CIIOXKHBIE YPUPHI.

VYTreBoibl: TII0K03a, Kpaxmad, [eJUTi0103a.



A30TcoJep:Kaliue OpraHuvYeckue coeJHHeHUsl. AMUHBI, AMUHOKUCIOTHI, OCNIKH.
Crpoenue u 6uonorndeckast pyHKIus 0€IKOB. XMMUYECKHE CBOMCTBA OEJIKOB.

I'eneTndeckas CBA3b MEXKAYKIACCaMU OPraHUYECKUX COCTMHEHU .

JdeMoHcTpanuu

[onmydenue 3TuIIeHa U €TO B3aUMOJICHCTBUE C PACTBOPOM TI€pMaHIraHaTa Kajius, OpOMHON
BOJOMH.

Peaxius momydeHust yKCyCHO-3THIIOBOTO dupa.

KauecTBeHHas peakuys Ha TJIMLEPHH.

L{BeTHbIE peaky OEIKOB.

IIpakTnyeckue 3aHATUSA

XHWMHMYECKUE CBOMCTBA YKCYCHOM KHCIIOTBI: B3aWUMOJECHCTBHE C WHAMKATOPAMM,
metaiamu (Mg), c ocaoBanusiMu (Cu(OH)2) u ocHoBHBbIME Okcuamu (CuO).

OO6parumas u HeoOpaTUMas JIeHATypalus OCIKOB.

Ilnacrmacesl M BoJiokHA. [lonstme o mactmaccax. TepMmormuiacTuyHbele U
TEPMOpEaKTUBHbIE MoJUMepbl. OTAENbHbIE MPEICTABUTENN CHHTETUYECKUX M HCKYCCTBEHHBIX
MOJIMMEPOB: (HeHOJI0POPMAIbIEIHIHbIE CMOJIbI, IOJTUBUHUIXJIOPH, TEPIIOH, LETYIOHI.

[lonsiTHE O XMMHUYECKHX BOJOKHaX. HaTypaibHble, CUHTETUYECKHE U HCKYCCTBEHHBIE
BoJIOKHA. OT/eNbHBIE PEACTABUTENN XUMHUYECKHX BOJIOKOH: alleTaTHOE (TpHUaleTaTHBIN LIENK)
U BHCKO3HO€ BOJIOKHA, BUHWJIXJIOPUAHbIE (XJIOPHH), TOJUHUTPUIIbHBIE (HUTPOH), MOJIHAMUIHbIE
(karpoH, HaJIOH), MOMUA(GUPHBIE (JTaBCaH).

JdemMoHcTpauus

Pa3nuynbie BUBI MJTACTMACC U BOJIOKOH.

IIpakTuyeckue 3aHATHS

O3HaKOMJIEHHE C CHHTETHYECKUMHU U UCKYCCTBEHHBIMU MOJIMMEpPaMHU.

Onpenenenre pa3InyHbIX BUJI0B XMMHUECKHUX BOJIOKOH.

XHUMHA U KU3HD

XuMHsI M OpPraHu3M 4YejloBeka. XHUMHUUYECKHE DJJIEMECHTHl B OpraHU3ME 4YeJOBEKa.
Opranndeckue U Heopranudeckue pemniectBa. OCHOBHBIC KU3HEHHO HEOOXOIUMBIC COCTUHCHHUS:
OCJIKM, YIJIeBOIbI, KUPbI, BATAMUHBI. YTJEBOJBl — TJIABHBIH MCTOYHHK SHEPIHMH OpraHU3Ma.
Ponb sxxupoB B opranuzme. XoJIeCTEpUH U €r0 poJib B 3JI0POBBE YETIOBEKA.

MuHepanbpHbIC BEIIECTBA B IPOAYKTaX MUTaHUS, MUIIeBbIe J00aBKu. COaTaHCHPOBAHHOE
[MUTAHHUE.

Xumusi B ObITy. Boma. KaudectBo Boabl. Moromue u yuctsmue cpeactsa. [IpaBuna
0e30macHO# paboOTHI CO CpeACTBAMHU OBITOBON XUMHUHU.

buoaorus

BuoJiorusi — COBOKYNHOCTBh HAYK O KMBOM nmpupoje. Meroabl
HAYYHOI'0 O3HAHUSA B OHOJIOTHH

XKuBas mnpupona kKak OOBEKT H3ydyeHHUs Ouosoruu. MeToabl HCClIeAOBaHMS KUBOM
npuposl B 6uostoruu. OmnpeesieHue *XU3HU (C MpHUBJICYUEHUEM MaTepuaia U3 pas3zienoB (GU3NKU
U XUMUH). YPOBHH OpraHU3aIK KU3HH.

JdeMoHcTpanuu

YPOBHU OpraHu3alyy )KU3HA. MeTo1bl TO3HAHMS )KUBOU IPUPOIBL.

Kiaerka

Hcrtopusa wusydenuss kinetku. OCHOBHBIE IIOJIOKEHUS KJIETOYHON Teopuu. Kietka —
CTPYKTYpHO-(DYHKIIMOHANbHAs (3J€MEHTapHas) eIUHHIIA )KU3HU.

Crpoenne kietku. IIpokapumoTsl M 3YKapuOTbl — HHU3LIME M BBICHIME KJIETOYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3yKapHoT. [[oBEpXHOCTHBIN ammapar.
CxeMaTH4HOE OMMCaHME )KUIKOCTHO-MO3aMYHON MOJIENIN KJIETOYHBIX MeMOpaH. [{utomnazma —



BHYTPEHHSS cpeia KIETKU, opraHousl (opranemisl). Kiierounoe sapo. @yHKuus sapa:XxpaHEeHHeE,
BOCIIPOM3BEICHHNE U Tepefaya HacleJCTBEHHOW HH(OpPMAIUK, peryasimus XUMHYECKOU
aKTUBHOCTH KJIeTKH. CTPYKTYpa U (GYyHKIIUH XPOMOCOM. AyTO-COMBI H TIOJIOBBIE XPOMOCOMBI.

MarepuanbHoe €AMHCTBO OKPYKAIOLIEr0O MHpPa W XUMHUYECKHMI COCTaB  JKUBBIX
OpraHu3MOB. bHOJIOrH4eCKOe 3HAYCHUE XMMHUYECKUX 3JIEeMEHTOB. Heopranuueckue BemiecTsa B
COCTaBe KIJIETKU. Posib BOJABI Kak pacTBOPUTENI U OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEH Cpelbl
opranu3mMoB. Heopranuueckue HOHBL. YriaeBoapl U Junuabl B Kietke. CTpykrypa u
ouonornyeckue (GyHKIUM OEIKOB. AMHUHOKHCIOTBI — MOHOMEphl OenkoB. CrpoeHme
HYKJIEOTHJIOB U CTpyKTYypa noaunykineotuanbix neneid JJHK n PHK, AT®.

Bupychr u 6akrepuodaru. Hexiierounoe cTpoeHue, )KU3HESHHBINA UK U €T0 3aBUCUMOCTD
OT KJIEeTOUHBIX (hopM xm3HU. Bupycsl — Bo30OynuTenu mH()EKINOHHBIX 3a00JI€BaHHIA; TOHATHE
00 orkoBupycax. Bupyc ummynoneduiura genoseka (BUY). [Tpodpunakriuka BUY-undexmmm.

demoncrpanuun Crpoenue mosekyinnl 0enka. Ctpoenue mosekynasl JJIHK. Crpoenue
KIICTKH.

CtpoeHue KIeTOK MPOKapuoT U 3ykapuoT. CTpoeHne BUpyca.

IIpakTyeckune 3aHATHUS

Ha6J'IIOI[CHI/IC KIJICTOK paCTeHI/Iﬁ N JKHBOTHBIX IIOA MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpeInaparax 1 UX OIUCaHUE.

CpaBHEHHE CTPOEHUS KJIIETOK PACTEHUN U )KUBOTHBIX.

Opranusm

Opraansm — eauHoe 1eoe. MHOTO0Opasne OpraHu3MoB.

OOmMeH BeImecTBOM W JHEpPrued C OKpPYKAWIIeH Cpenod Kak HEeoO0XOIuMOE YCIOBHE
CYIIECTBOBAHUS KHUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCHPOU3BEICHUI0 — OJIHA W3 OCHOBHBIX OCOOEHHOCTEH IMKHUBBIX
opranu3MoB. JlemeHue KIETKM — OCHOBa pPOCTa, Pa3BUTUSA M Pa3MHOXKEHUS OPraHU3MOB.
becnionoe pasmuoxkenue. [lomoBol mpoiecc W MoJioBoe pa3zMHOKeHue. OIIoA0TBOPEHHUE, €ro
OMOJIOTrMYecKoe 3HaYCHHE.

[Tonsatne 00 WHOWBHUIYyaJIbHOM (OHTOTEHE3), SMOpPHOHAIBHOM (IMOpHOTEHE3) |
MOCTAMOPHOHAIBHOM pa3BUTHM. MWHAMBHIyaqbHOE pa3BUTHE YEJIOBEKA MU €ro BO3MOXHBIC
HapYIICHHUS.

OOmue mpeAcTaBieHUST O HACIHEACTBEHHOCTH W HM3MEHUYMBOCTH. ['eHeTHueckas
TEPMHUHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBaHus. HacnenoBaHue NpU3HAKOB Yy
yenoBeka. [lonoBeie xpomocombl. CriemyieHHOE ¢ M0JIOM HacienoBaHue. HacneacTBeHHbIE
0oJie3Hn 4YeloBeKa, MX MNpUYMHBI U Tmpodunaktuka. CoBpeMEHHbIE MPEACTaBICHHUS O I'e€HE U
reHOMeE.

I'enetnueckue 3akOHOMEPHOCTH M3MeHYnBOCTH. Kinaccudukanus hpopM U3MEHYUBOCTH.

Brnusinue MmyTareHoB Ha OpraHu3M YeJIOBEKa.

[IpenMer, 3agauu ¥ METOABI CENEKIUU. [ eHeTHYecKue 3aKOHOMEPHOCTU CEJICKIIHH.
Yuenne H.M. BaBunoBa 0 1eHTpax MHOrooOpaszus M MPOUCXOKIEHUS KYJIbTYPHBIX PaCTCHHI.
buoTtexnonorus, ee JOCTUKEHHUSI, IEPCIICKTUBBI PA3BUTHSL.

JdeMoHcTpanun

OOMeH BelecTB U MpEeBpallleHre SHEPTUH B KIIETKE.

Jlenenue KIeTKU (MHUTO3, MEHO3).

Crnioco6bl 0ecrosoro pa3sMHOXKEHHUS.

Omnog0TBOpEHHUE Y PACTEHUH U dKUBOTHBIX.

NuauBuayansHOE pa3BUTHE OPTaHU3MA.

HacnencrBennsie 60ne3HU YyenoBeKa.

Brnusinue ankoronnsma, HapKOMaHUH, KypEeHUsT Ha HACIEICTBEHHOCTh. MyTaluu.

MoaudukanroHHas U3MEHYUBOCTb.

LenTpsl MHOTOOOpa3Ms U MIPOUCXOXKICHUS KyIbTYPHBIX PACTCHUIA.



HckyccTBeHHBIH 0TOOD.

HccaemoBanus B 001acTH OHOTEXHOIOTHH.

IpakTHyeckue 3aHATHS

Perrenue anieMeHTapHBIX TEHETUYECKUX 3a/1a4.

AHanmu3 ¥ OIICHKA STHYECKUX AacClEeKTOB pPa3BUTHS HEKOTOPBIX UCCICIOBAHUM B
OMOTEXHOJIOTHH.

Bun

DBOJIIOLMOHHAS TEOPHUS U €€ PoJib B (POPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYUYHOMN
KapTuHbl Mupa. Bun, ero kputepuu. [lomynauust kak CTpykTypHas €QMHMIIA BUAA U 3BOJIOLUU.
CuHTeTHyeckass Teopus 5SBOJIOLUUHU. [IBHKyIIMe CHJIBI 3BOJIONUM B  COOTBETCTBUM C
cuHTeTnueckoi Teopueit sBomonuu (CT3I). I'eHeTHueckne 3aKOHOMEPHOCTH 3BOJIOLMOHHOTO
mpouecca.

Pesynbrarel sBomonuu. CoxpaHeHHE MHOToo0Opa3us BHJOB KaK OCHOBAa YCTOWYHBOTO
pasButus 6uocdepsl. [IpuunHbl BeIMUpaHus BUI0B. buonornueckuii nporpecc 1 OMOJIOTrMUECKUMA
perpecc.

['MnoTe3bl NPOUCXOXKJIEHUS KU3HU. YCIOKHEHHWE >KMBBIX OpraHM3MOB Ha 3emiie B
MIPOLIECCE IBOJIIOIMH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. JloKa3aTeslbCcTBa pOJACTBa YelloBEKa
C MJIEKOMHUTAIOIIUMHU >KUBOTHBIMU. OKOJIOTHUYECKHE (DAaKTOpPhl aHTPOIOTeHe3a: YCIOKHEHUE
MOMYJISIIUOHHON CTPYKTYphI BHJA, U3TOTOBJICHUE OPYOUN TpyJAa, MEepexo]l OT PACTUTENBHOTO K
CMEIIIaHHOMY THUITy NMUTaHUA, UCIOJIb30BaHUE OTHsA. [losiBeHHe MBICIUTEIBHON JEeSTeNbHOCTH U
YWIEHOpa3AeapHOH peun. [IponcxoxieHne yenoBedecknx pac.

JdeMoHcTpauuu

Kpurepuu Buaa.

Ilonynsiuust — CTPyKTypHas €IMHHLA BHJA, CIWHULA DBOJIIOLMHU. JIBWKyIME CHIIBI
IBOJIIOLUH.

Bo3nukHOBeHME u MHOrooOpasWe NPHCTIOCOOJNeHUW Yy oOpraHu3moB. Penkue wu
MCYE3aI0IINE BUIBI.

JBwKymue cuibl aaTpororenesa. [IponcxoxaeHue yenoBeka 1 4eJI0BEYeCKUX pac.

IIpakTHYecKkue 3aHATHS

Omnucanue oco0eil Buaa no MoppoJoruieckoMy KpUuTepuro. AHainu3 U OLIEHKA Pa3IMYHbIX
TUIIOTE3 IPOUCXOXKICHUS JKU3HU. AHaIU3 U OLEHKA pPa3JIM4YHBIX THIIOTE3 IMPOUCXOXKICHUS
4eJI0BEKA.

IKOCHCTEMEI

[Ipenmer W 3amaum  SKOJIOTHH: YYEHHE OO0 OKOJIOTHYECKUX (haKkTopaxX, YYEHHE O
coo0I11IecTBax OpraHu3MoB, ydeHHe o Ouocdepe.

Okonorndyeckue  (aKTOphl, OCOOCHHOCTH WX  BO3JCHCTBUSA.  DKOJIOTHYECKAs
XapakTepucTuka Bujaa. [loHsTue 00 3koysormyeckux cucremax. Llemw muTanHusi, Tpoduueckue
ypOBHHU. BHOT€0IIeH03 KakK 9KocrcTeMa. bHOIIEHO3 M GHOTOI KaK KOMIIOHEHThI OMOTe0IIeHO3a.

buocdepa — rmobanbHas sxocuctema. Yuenme B.M.Bepnanckoro o Oumocdepe. Poib
KHUBBIX OpraHu3MoB B Ouocdepe. buomacca. Bbuonormueckuii KpyroBopoT (Ha mpumMepe
KpyroBopoTa yriepona). OCHOBHBIE HallpaBJi€HUs BO3JCHCTBUS 4YelloBeKa Ha Ouocdepy.
Tpanchopmaiiss €CTECTBEHHBIX OKOJOTHYECKHX CUCTeM. (OCOOEHHOCTH  arpo’KOCHCTEM
(arporeHo30B).

JdeMoHcTpanuu

Dkostorndeckue (pakTopsl U UX BIUSHUE HA OPTaHU3MBI.

Me>XBU0BbIE OTHOLICHHUS: TAPA3UTU3M, XUILTHUYECTBO, KOHKYPEHLIUS, CHMOHO3.
SIpyCHOCTH pacTUTENBHOTO COOOIIEeCTBA.

KpyrosopoT yrieposaa B 6uocdepe.

3arnoBeIHUKNU U 3aKa3HUKU Poccum.

IIpakTHYecKHne 3aHATHS



CocraBieHue cxeM Mepeaaun BeleCTB U SHEPruu (LieTeil muTanus).

CpaBHuTENbHAS XapaKTEPUCTUKA IIPUPOIHBIX SKOCUCTEM M arpO’KOCUCTEM CBOEH
MECTHOCTH.

Pemenue sxonoruueckux 3aaau.

AHaM3 ¥ OIICHKA MOCIIEICTBUN COOCTBEHHOH JCSITEILHOCTH B OKPYXAIOIICH cpejie,
rJI00ATBHBIX YKOJIOTHIECKUX MTPOOIIEM | ITyTeH UX pelIeHusl.

IKCKypCUH

Muoroo6pasue  BumoB. Ce30HHbIE  HM3MEHEHHUS B  Hpupoae  (OKPECTHOCTH
poheCCHOHATLHOM 00pa30BaTEILHOM OPraHUu3aIiH ).

EcrecTBeHHBbIE W HWCKYCCTBEHHBIE SKOCHUCTEMBI (OKPECTHOCTH TPO(ECCHOHATBHOM
00pa3oBaTebHON OpraHU3aIrn).

TEMATHYECKOE IIJTAHUPOBAHHUE
[Ipu peanuzanum coaepkanusi 0011e00pa30BaTENbHOM YyUeOHOW JTUCHUTIIIUHBI

«EctectBo3nanue» B mnpenenax ocBoeHus OIIOII CIIO na ©0a3e OCHOBHOro oOOIIEro
obOpasoBaHus ¢ mosrydeHuem cpeanero oodmiero oopazoBanus (IITICC3) makcumanbHas yueOHas
Harpy3ka oOydaromuxcs no crnenuaibHocTsiM CIIO  coluanbHO-I3KOHOMUYECKOTO TPOQHIs,
cocraBisieT — 172 vaca, U3 HUX ayauTopHas (o0s3arenbHast) ydeOHas Harpy3ka oO0yJarommxcst —
117 wdgacoB, Bximoyast jekuud (ypokw) — 39 dacoB, TpaKTUYECKHE 3aHATUS — 78 4Yacos,
BHEAy/IMTOPHAsl CAMOCTOSITENIbHASI padoTa CTYAEHTOB — 55 4acoB.

IIpumepHBbI TEMATHYECKUIH IJIAH

Ipoduab npodeccnoHaAILHOIO 00Ppa30BaAHUA:
COLMATIBHO-I)KOHOMUYECKH I
Conep:xanne o0y4enus CrnennansHocts CIIO:
40.02.02 —ITpaBooxpaHuTenbHas ACSITEIHHOCTD
AyIuTOpHbIE 3aAHATHSA
Jlekuuu (ypoxkn) NpaKTHYEeCKHe WUTOTO
3aHATHSA
duszuka
BBenenue 1 1
MexaHuka 3 3 6
OCHOBBI MOJIEKYJISIPHOM 1 3 4
(bU3KKY U TEPMOJUHAMUKU
OCHOBBI AEKTPOJUHAMUKH 1 3 4
Konebanus 1 BOJTHBI 1 3 4
DneMeHThl KBAHTOBOH (pU3MKU 1 3 4
Bcesennas v ee 3BOJIIONASA 1 3 4
Xumus
Beenenue 1 1
OO0mas u Heoprannvyeckas
XUMHS
OCHOBHBIE OHATHUSA U 3aKOHBI 2 4 6
XUMHH
[leproauueckuii 3aK0H 1 1 4 5
[Tepuoanueckas cuctema
XUMHUYECKUX DJIEMEHTOB
J.1.MenpaeneeBa
Crpoenue BeliecTsa 1 4 5
Bopa. PacTtBopbl 1 4 5




XUMHUYECKUE PEAKIIUU

Knaccudukarus
HEOPraHUYECKUX COEIUHECHUI
U UX CBOWCTBA -

Metamisl 1 HEMeTallIbl

Opraﬂuqeucaﬂ XUMHUA

OcCHOBHBIE TIOHATHS
OPraHu4eCcKO XUMHUH U
TEOpHUs CTPOEHUS
OpPraHUYeCKUX COCTMHEHUIN

YraeBo1opobl ¥ UX IPUPOIHBIE
WCTOYHUKHU

Kucnoponconepxanme
OpraHUYEeCKUE COCAMHEHUS

A3zoTcoaep:xalime
OpraHUYEeCKUE COETUHEHUSI.
[Tomumepsl

XuMud 4 ;KHU3Hb

XWMHSI M OPTaHH3M YEJIOBEKA

Xumus B ObITY

Buojsorus

buosorns — coOBOKynHOCTh
HAYK O HBOW MPUPOJIE.
MeToasl HaydHOTO MTO3HAHUS B
Oouonorun

Knerka

Opranuszm

Bun

OKOCUCTEMBI
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117

BueayautopHasi camocTosiTeJibHasi padora
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55

Ilpomesicymounan ammecmayus 6 hopme ougppepenyuposannoz2o 3auema

Bcero

|

172




XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTH

CTYJEHTOB

Conep:xanue
o0yueHust

XapaKkTepHCTHKA OCHOBHBIX BUJI0B /1eiTeJIbHOCTH CTY/JEHTOB
(Ha ypoBHe y4eOHBIX el CTBHIl)

OU3UKA

Bsenenue

PasBuTHE cIOCOOHOCTEH SICHO M TOYHO U3JIaraTh CBOU MBICIIH,
JIOTUYECKHA 0OOCHOBBIBATH CBOIO TOUKY 3PEHHUSI, BOCIPUHUMATH U
aHAJIM3UPOBATH MHEHUS COOECETHUKOB, TPU3HABAsl MPABO
JPYroro 4ejoBeKa Ha MHOE MHEHUE.

[IpuBenenne npuMepoB BIMSHUS OTKPHITHIA B (PU3UKE HA
MIPOTPECC B TEXHUKE M TEXHOJIOTUHU TIPOU3BOJICTBA

Mexanuxa

Kunematuka

O3HakoMJieHHE CO Crmoco0aMH OIMHUCAHUS MEXaHHYECKOTO
JIBIDKEHHS, OCHOBHOMH 3a7jaueil MEXaHUKH.

N3yuenne OCHOBHBIX (U3HYECKHX BEIMYWH KUHEMATHKH
TepeMenieHuns, CKOPOCTH, YCKOPEHHS.

HaGmronenne OTHOCHTENBHOCTH MEXaHHYECKOTO JABMKCHHSI
dopMynHpoBaHKE 3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanune paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO IBUKEHU
(Ha mpuMepe cBOOOHOTO TAJCHUS TEJ) U PABHOMEPHOTO
JBUKEHUS TeJa 10 OKPYKHOCTH.

[Tonumanue  cMbIcia  OCHOBHBIX  (PM3WYECKHX  BEIHYUY
XapaKTepU3YIOIIMX  PaBHOMEpPHOE  JIBWKEHHE  Tena 1T
OKPY>KHOCTHU

Jnnamuka

IlonmManne CMBICHA TaKHX (bHSH‘ICCKI/IX MO,I[CJICI;'I, Ka
MaT€pualjibHasd TOYKa, MHEPUHAJIbHas CUCTEMA OTCUCTA.
I/I3MepeHHe MacCChl T€Jjla Pa3IMYHBIMHA crocooamu. H3MCpCHI/I
CHJI BSaHMOHeﬁCTBHH Tea. Beruncnenwe 3HadeHHA YCKOPEHU
TECJI 110 U3BECCTHBIM 3HAYCHUAM ,I[CI\/'ICTBYI-OH_II/IX CHJI 1 MacCcC TCIJI.
Ymenune pasinyaTtse CUIIY TSAXKECTU U BEC TEJIA. OOpsgcHeHHE I
IMPUBCACHUC ITIPUMEPOB ABJICHHA HCBCCOMOCTH.
HpI/IMeHeHI/Ie OCHOBHBIX HOHﬂTHﬁ, q)OpMy'J'I H 3aKOHOB JHMHaMHKH
K PCHICHHIO 3a1a4

3aKOHBI COXpaHCHHA
B MCXaHHUKC

OObscHeHUE PCAKTHBHOI'O JBHXXCHHMA Ha OCHOBC 3aKOH:
COXpPAaHCHUS  UMITYJIbCA. HpI/IMeHeHI/Ie 3dKOHa COXpPAaHCHU3
HUMITYJIbCa IJId BBIYHCJIICHUA H3MEHEHHI CKOpOCTGfI TCJI IIpU U3
B3aUMOJCUCTBHUIX. |
Brruncienue pa6OTLI CHJ U U3MEHEHUS KHUHETHYECKOM OHCPIHk
TCIa.

Brlunciaenrne moTeHIIMAIbHON OHEPTHUU TCJI B I'PABUTALIUOHHON
ITOJIC.

XapaKTepI/ICTI/IKa MNPOU3BOAUTCIIBHOCTH MAIlIUH U JBUTaTENIEH (
HCIIOJIB30BAHUEM TTOHATHSA MOITHOCTH

Ocho6bl MONEKYIAPHOU PUIUKU U MEPMOOUHAMUKU

MonexkynspHast pU3uKa ‘ ®opMynHpOBaHHE OCHOBHBIX MOJI0XKEHUNA MOJIEKYIISIPHO-




KUHETUUECKOU TEOPUHU. Brinosnenune 3KCIIEPUMEHTO

CITYXKaITIX 000CHOBaHHEM MOJICKYJISIPHO-KUHETUYECKOT
teopun. Habmoenre 6poyHOBCKOTO JBM)KCHHUS U SIBJICHH
maddyzun.

Onpenenenre napaMeTpoB  BeLIECTBA B ra3000pa3HO
COCTOSAHUM Ha OCHOBAHHWH YPABHCHUA COCTOAHHA HACAIIBHOT
rasa.

[IpencraBnenue B Buje rpaduka U30XOpHOTo, H300apHOTO
MU30TEPMUYECKOTO IIPOLIECCOB. Beruucnenue cpenHer
KHHETUYECKOM SHEPruu TCIJIOBOI'O ABMXKXCHHUA MOJICKYII 11O
M3BECTHOM TeMIepaType BEUIECTBa.

W3mepenne BIaKHOCTH BO3TyXa

TepmonnHamuka OKCIIEpUMEHTAJIbHOE ~ HCCIEAOBAHME  TEIUIOBBIX  CBOMCT
BELICCTBA.
Pacuer KOJIMYeCTBA TEIUIOTHI, HE00X0IUMOTO U1
OCYILIECTBIIEHHUS IIPOLIECCA NPEBPAIECHUS BEIIECTBA M3 OJHOI(
arperaTHoro COCTOSIHMS B JPYTO€.
Pacuer wu3MeHeHUS BHYTpeHHEW OHepruum Tei, padboTh
MEPEAAHHOTO KOJMYECTBA TEIUIOTHl HA OCHOBAaHUM NEPBOT
3aKOHA TEPMOJUHAMUKH.
OO0bscHeHne MPUHLUIIOB AEUCTBUS TETIJIOBBIX MAaIlIUH

Ochogbl 21eKkmpoOUHaMUKU
OneKTpocTaThKa Beruncnenue cuin B3auMOAEHCTBUS TOYEYHBIX MIEKTPUUYECKUX

3apsJIOB.

Brruncienue HanpsoKeHHOCTH U TIOTEHITHAIIA DJIEKTPUYECKOTO
TM0JISI OJTHOTO M HECKOJIbKMX TOYCUHBIX 3aPs/IOB.

H3mepenne pa3HOCTH TIOTCHIIMAIOB.

[IpuBenenne TPUMEPOB  MPOBOJAHHKOB, JUAJICKTPUKOB
KOHJICHCATOPOB.

HaGmronenue sBJICHHS  DIIGKTPOCTATUYECKOW WHIYKIIUU ¥
SBJICHUS  TIOJSPHU3AlMA  JTUIJICKTPHKA,  HAXOJSIIETocCs
AIEKTPUIECKOM I10JIC

TTocToSAHHEII TOK

N3Mepenne MOIHOCTH 3JeKTprudeckoro Toka. Mamepenne 3J1C
U BHYTPEHHETO COMPOTUBIEHUS UCTOUYHUKA TOKA.

COop u ucnpITaHUE IEKTPUUECKUX LIETIEH ¢ pa3InyHbIM
COEIMHEHHEM MTPOBOJIHUKOB, PacueT UX MapaMeTpoOB

MarnutHoe 1noJse

Habnronenue neiicTBUA MarHUTHOTO 110J1s HA TPOBOJIHUK C
TOKOM, KAPTMHOK MAarHUTHBIX MOJICH.

DopmynupoBaHKE IPaBUIIA JIEBOM PYKH ISl ONIPEAEIICHUS
HarpaBJIeHUs CHIIbI AmIepa.

Boruncnenue cui, JeMCTBYIONINX HA TPOBOJHUK C TOKOM B
MarHUTHOM I10JIe, 00bsCHEHUE PUHIIUINA ASHCTBUS
JJIEKTPOABUTATES.

HccnenoBanue BIEHNS 2JIEKTPOMAarHUTHOM MHIYKIIUU

Konebanus u 6onmnbi

Mexannueckue
KOJIEOAHUS U BOJIHBI

[IpuBenenue IPUMEPOB KoJie0aTeIbHbIX JIBIKECHUH.
Hccnenosanue 3aBUCUMOCTHU nepuoja KOJIeOaHUI




MAaTEMATHYCCKOI'0O MasdTHHKa OT €ro MJJIHMHBI, MAacCChl
aMIUTATYAbl Kojebanuii. OmnpeneicHne YCKOPEHUS CBOOOIHOT
naacHusd ¢ IOMOIIbBIO MAaTEMATHUYCCKOI'O MassTHHUKA.
Habnronenne xonebanuii  3Bywamero tena. IlpuBenenu
3HaYeHUsI CKOPOCTU PACIpPOCTPAHEHUS 3BYKa B Pa3TUYHBI
cpenax.

YMmeHne 00bsACHATh UCIIOIb30BaHKE YIbTPa3BYyKa B MEAUIIMHE

DNeKTpOMarHuTHHIE
KOJIe0aHMs U BOJIHEI

Habmonenue ocunsuiorpaMm rapMOHUYECKUX KOJICOaHUM CHIIbI
TOKa B LIETIH.

OObsicHeHue MIPEBPALLICHUS SHEPIuU B WJICaTIbHON
KoJieOaTeIbHOM KOHTYpE.

W3ydenue yctpoiicTBa M mpuHIUNa AEHCTBUS TpaHcHopmaTop
AHanu3 cxembl Iepelaud dJIEKTPOIHEPruu Ha  OO0JbIIN
paccTOSHUSL.

[IpuBenenue mnpumMepoB BHUAOB PAAUOCBI3H. 3HAKOMCTBO
YCTPONCTBAMHU, BXOJISIIMMU B CUCTEMY PaIUOCBSI3H.
OO6cyxaenne 0cCoOOEHHOCTEW pacpOCTPaHESHHS PaJUOBOJTH

CBeTOBbBIE BOJIHBI

[IpuMeHeHre Ha MPAKTUKE 3aKOHOB OTPAKECHUSI U TIPEIIOMIICHUS
cBeTa Ipu peuieHuu 3aaa4d. Habmonenue siBiaenus nudpakiuuu Y
JUCTIEPCUH CBETA.

YMeHne CTpOuTh HM300paXEHUS  TPEIAMETOB,  JIaBAEMBI
IuH3aMu. PacyeT onTu4ecKod CUIIbl JTUH3bI

Onemenmol K6AHMOBOU hu3uKU

KBanToBrie cBolicTBa
cBeTa

Hab6monenue (OTOAIEKTPUIECKOTO addexra. Pacuet
MAaKCUMQJIbHOW KHHETUYECKOW HHEPrUU DBJIEKTPOHOB IMpY

dboToapdexre

dusuka atoma

dopMmyIUpOBaHUE MOCTYJIATOB bopa. Hab6mronenmug
JMHENYaTOro 1 HEMPEepPHIBHOTO CHEKTPOB.

Pacyer 4acToThl U JUIMHBI BOJHBI HCITyCKa€MOTO CBETa IMpPH
nepexoJie aToMa M3 OJHOr0 CTAlIOHAPHOTO COCTOSTHUS

Ipyroe.
OObsICHEHUE TPUHIIMITIA JCHCTBHS Jlazepa

®du3nrka aTOMHOTO SApa
1 3JIEMEHTaPHBIX
YACTHI]

HabGmionenune tpexoB anbda-yacTuil B Kamepe Buibcon
Peructpanus sAIepHbIX H3JIy4€HUH C TIOMOMIBIO CUETYHK
[eiirepa.

Pacuer sHeprum cBsi3M aTOMHBIX SAEP.

[ToHumaHue EHHOCTH HAYYHOTO MO3HAHUS MHUpa HE BOOOII
JUIS 4eloBEeYeCTBa B IIENIOM, a Ui KaXXJIOro 0O0ydYaroliero
JUYHO, IEHHOCTH OBJIAJCHHS METOJOM HAYYHOTO MMO3HAHUs AJis
JOCTIIKEHHS ycriexa B TI00OM BHJIe MPAKTUYECKOM
JEeSATETbHOCTH

Bcenenunas u ee 960./1I0YUA

CrpoeHnue u pa3Butue

OO0mbsicHeHne MoJieH pacimpsitoneiics Becenennoi




Bcenennoit

IIpoucxoxaenue

CoOTHEYHOI CUCTEMBI

HaGmonenue 38e31, JIyHbl v muiaHet B Teneckor. HabmoneHue
COJIHCUHBIX IISITEH C MOMOIIIBIO TEJIeCKOTIa

XUMUA

Bsenenue

PackpeiTre BKIIaja XUMHUYECKOW KapTUHBI MUPA B €AUHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHpA.

XapakTepucTuka XHMHMH KaK  IPOU3BOAUTEIIBHOM  CHJIbI
oOmecTBa

Baxneiimnme
XUMHUYECKHUE TTOHITUS

YMeHue nAaTh ONpENENCHHE U OINEepUpPOBaTh CIEAYIOIIUMU
XUMHNYECKUMHU IIOHATUAMU: «BEUICCTBO», «XUMHNYECCKUI
JJIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCHUTEJIbHbIE AaTOMHAs 1
MOJICKYJIIpHasA MacChbl», «MOH», «aJIJIOTPOIUA», «HU30TOIIBD»,
«XUMUYECCKasd CBA3b», «OIICKTPOOTPHIATCIBHOCTLY,
«BAJICHTHOCTbY», «CTENEHb OKHUCIICHUSA», «MOJb», «MOJSpHA
Macca», «MOJIAPHBIM 00beM ra3000pa3HbIX BEIIECTBY,
«BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYIIPHOIO CTPOCHUSA,
«pacTBOPHIY, «JIEKTPOJIUT u HEBJIEKTPOJIUTY,
«JIEKTPOJIUTHYECKAS JTMCCOLIMALIUSY, «OKUCIIUTETh ]
BOCCTAHOBUTEIIbY», «OKHUCIEHUE M BOCCTAHOBIIEHHE», «CKOPOCTI
XMUMHUYECKON peaklnuny», «XUMUYECKOE PaBHOBECHEY,
«yTJIepOIHBIN CKeJIeT», «(yHKIIMOHANbHAs rpymnmnay,
«U30MEPU»

OCHOBHEIE 3aKOHEI
XAMHA

DopMyIUpOBaHUE 3aKOHOB COXPAHEHHUSI MAacChl BELIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBJIEHUE MPUYUHHO-
CJICZICTBEHHOM CBS3M MEXKIY COAECPKaHUEM ATHUX 3aKOHOB U
HaIlMCaHUEeM XUMUYECKUX (OPMYI U YpaBHEHUH.

PackpeiTue ¢usnueckoro cmpicia cuMBoIuKH [leproamdeckoil
TabnHIBl XuMHUeckuX emMeHToB JI.1.MenaeneeBa (HOMepoB
JJIEeMEHTa, TEPHOJia, TPYNNbl) M YCTAHOBJICHUE MPUYUHHO
CICACTBEHHOM  CBSI3M  MEXKIY  CTPOEGHHEM  aTroMa |
3aKOHOMEPHOCTSIMU ~ HU3MEHEHUS  CBOMCTB  JJIEMEHTOB ¥
00pa3oBaHHBIX UMM BEIIIECTB B MEPUOAAX U TPYIIIIAX.
XapakTepucTUKa JBJIEMEHTOB  MajbIX [EPHOJOB 1O ¥
nosiokenuto B [lepuoanueckoit cucreme JI.M1.MenneneeBa

OCHOBHBIC TCOPUU
XHUMHNHN

YcTaHoBIeHNE 3aBUCHMOCTH CBOMCTB XHUMHUYECKHUX BEIIECTB OT
CTPOEHUS aTOMOB 00PAa3yIOLIUX UX XUMUYECKHX IJIEMEHTOB.
XapakTepuCTUKa BaXKHEUIIIMX TUIIOB XMMHUYECKUX CBS3EH U
OTHOCHUTEIBHOCTH TOH TUMojorun. OObsICHEHNE 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTAaBAa U CTPOCHUS KPUCTAIIIMYECKUX
pELIETOK.

dopmynupoBaHue OCHOBHBIX MOJI0KEHUH TEOpUHU
JJIEKTPOJIUTUYECKON JUCCOLMALMU U XapaKTepUCTUKA B CBETE
9TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHEHMH.

dopMmyIMpOBaHUE OCHOBHBIX MMOJIOKEHU M TEOpUHU
XUMHUYECKOTO  CTPOEHUS OpPraHUYECKUMX COCAMHEHUW U
XapaKTEpPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB BAXKHEHILIUX
MPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU




Baxneiimnie Bemiectsa
U MaTepuabl

XapakTepuCTUKa CTPOEHUSI ATOMOB M KPUCTAJJIOB U HA 3TOU
OCHOBE — O0IMNX (PU3UIECKUX M XUMUIECKIX CBOWCTB
METaJUIOB U HEMETAJLIOB.

XapakTepucTuKa cOCTaBa, CTPOCHHUSI, CBOMCTB, MOJIyYECHUS U
MPUMEHEHUE BAKHEUIITUX HEMETAJIJIOB.

XapakTepucTUKa COCTaBa, CTPOCHHUS U OOIIIUX CBOUCTB
BAKHEMIIMX KJIACCOB HEOPraHUYECKUX COEAUHEHHUI.
Onucanue cocTaBa ¥ CBOMCTB BaXKHEHUIINX NPEJCTaBUTENEH
OpraHUYECKUX COECAMHEHUI: METAHOJIA U ATAHOJIA, CIIOKHBIX
3(pHUPOB, KUPOB, MBI, KAPOOHOBBIX KUCIOT (YKCYCHOH
KHUCJIOTHI), MOHOCAXapHua0B (TJIFOKO3bI), TUCAXAPHUJIOB
(caxapo3bl), MoaUCaXapua0B (Kpaxmasa U 1EeUTH0JI036),
AMUHOKHCIIOT, O€JIKOB, UCKYCCTBEHHBIX M CHHTETHUECKUX
MOJIUMEPOB

XUMHYECKUN SI3BIK
U CUMBOJIUKA

Ucnonb3oBanne B yueOHOU u podeccuoHaIbHOY
JEeSITeIbHOCTH XUMUYECKUX TEPMUHOB M CUMBOJIMKH.
HaspiBaHne W3ydeHHBIX BEUIECTB MO TPUBHAIBHON Wil
MEXJIYHAPOJHOM HOMEHKIAType M OTPaKEHHE COCTaBa 3TH]
COEIMHEHHH C TOMOIIbIO XMMHUYECKUX (POPMYIL.

OtpaxkeHre XUMHUYECKHX MPOIECCOB C MOMOIIBI YpaBHEHUN
XUMHUYECKUX PEaKnn

XUMUYECKUE PEAKITHUHT

OObscHeHue CYLIHOCTH XUMHYECKUX MPOLIECCOB
Knaccudukamuss XUMHYECKMX  peakUMid 10  pa3IuyHbIM
npU3HaKaM

XUMHAYECKUH BrinosHeHWEe  XMMHMYECKOTO  AKCIEPUMEHTa B IOJHOM

SKCIIEPUMEHT COOTBETCTBUU C IIPABUIIAMH TEXHUKH 0€30TIaCHOCTH.
Habmronenue, <¢ukcupoBaHWEe U ONKHCAHWE PE3YJIHTATOB
MIPOBEACHHOTO SKCIIEPUMEHTA

XumMuueckas [IpoBeneHue CaMOCTOSITEILHOIO MOMCKa  XMMHYECKOH

nHpopMarus uHpopMalMid C MCHOJIb30BAaHUEM PA3IUYHBIX HCTOYHHUKOB

(Hay4HO-TIOMYJIAPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB MHTepHETA); HCHOIB30BaHUE KOMIIBIOTEPHBIX
TEXHOJOTUI st oOpaOOTKM © TepeJauyd XUMHUYECKOU
uH(bOPMAIIMU U ee NPEACTABICHHS B Pa3IUYHbBIX opMax

[IpodunsHOE 1
po¢heCCUOHATBEHO
3HAYUMOE
coJiepKaHue

OObscHeHnEe XMMUYECKUX SIBJICHUH, IPOUCXOISIINX B IPUPOJIE,
ObITYH Ha MPOU3BOJICTBE.

CobmroieHne mpaBUil IKOJOTUYECKH TPAMOTHOTO TTOBEACHHUS B
OKpYyKarollen cpee.

OueHKa BAUSHUS XMMUYECKOTO 3arpsi3HEHUS OKpYyKarolen
Cpelbl Ha OpPraHU3M Y€JIOBEKA U JPYTHE KUBBIE OPraHU3MBI.
Cobmoienue mpaBui 6€30MacHOro 0OpaIIeHHsI ¢ TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU, JIA0OPATOPHBIM 000y TOBAaHHEM.
Kpurnueckas OLIEHKA JIOCTOBEPHOCTHU XUMHYECKOU
uH(GOPMAIH, TOCTYTAIOIIECH U3 pa3HbIX HICTOYHHUKOB




| BUOJIOT U3l

buonorus —
COBOKYITHOCTb HayK O
YKUBOU MPUPOJE.
Merto1b1 Hay4HOTO
IO3HAHHKS B OMOJIOTHHI

3HAaKOMCTBO C 0OBEKTaMHU M3y4E€HUSI OHOJIOTHH.

BrisiBnenue ponu Ouosorud B (POPMHpPOBAHUHM COBPEMEHHO
€CTECTBEHHO-HAyYHOW  KapTHUHBI MHUpa H npaxmqecxojg
JIeATSIIFHOCTH JIFOICH

Knerka

3HAKOMCTBO C KJIETOYHOW TEOopued CTPOEHUS OpraHu3Mo
[lonyyenune  mpeacraBieHUss O  POJIA  OPraHUYECKUX M
HEOPraHWYECKHUX BEILECTB B KIIETKE.

3HaHME CTPOEHUS KIIETOK 10 pe3yibTaraM paboThl CO CBETOBBIM
MHUKPOCKOTIOM.

YMeHHe OnUChIBaTh MUKPOIPEINAPAThl KIETOK PACTCHUM. Y MEHME
CPaBHUBATh CTPOCHHE KJIETOK PACTEHUM U KUBOTHBIX 110 TOTOBBIM
MHUKpOIIpenaparam

Opranuszm

3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOKEHHUS OPraHU3MOB, CTaIui
OHTOT€HE3a Ha PUMEPE YEIIOBEKa.

3HaHME TIPUYMH, BBI3BIBAIOIIMX HApPYIIEHHWS B  Pa3BUTUU
OpPraHN3MOB.

YMeHHe TOJIb30BaTbCA TIEHETUYECKOM  TEPMUHOJIOTHEH U
CHUMBOJIMKOH, peniaTh NpOCTEHIINE FEHETUYECKUE 3a/1a4H.

3HaHMe 0COOEHHOCTEN HACIIEACTBEHHON W HEHACJIEACTBEHHOMN
U3MEHUYUBOCTH U UX OMOJIOTUYECKOM POJIH B HBOJIIOLIMH )KUBOTO

Bun

YMeHHe aHaIu3upoBaTh M OICHUBATh PA3JIMYHBIC THUIIOTE3H
MIPOUCXOKICHUSI )KU3HH Ha 3emIe.
YMeHHe TpOBOAWTH ONHCAHWE OCO0EH OJHOTO BHIA TId
MOPGOJIOTHIECKOMY KPUTEPHIO.

Pa3BuTHE CIOCOOHOCTEH SICHO M TOYHO H3JIaraTb CBOM MBICT
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHs, BOCIPHUHUMATh jﬁ
aHAJIM3UPOBAaTh MHEHHS COOECETHUKOB, TMpU3HABas  IPaBQ
JIPYroro 4ejoBeKa Ha MHOE MHEHHE.
YMeHHe 10Ka3biBaTh POJACTBO 4YEJIOBEKAa M MIICKOIHUTAIOIINX
OOIIIHOCTB U PABEHCTBO YEJIOBEYECKUX pac

OKOCUCTEMBI

3HaHHE OCHOBHBIX KOJOTUYECKUX (PAKTOPOB U MX BIIMSHUS Ha
OpraHu3MBl.

3HaHME OTJIMYUTEIBHBIX MIPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB
— arpo’KOCHCTEM.

[Mosy4yeHue npeacTaBIeHUs O CXeME IKOCUCTEMBbI Ha [IPUMEpPE
ouochepsl.

JleMOHCTpalsi YMEHHUS TIOCTAaHOBKM IENeH  JeATeIbHOCTH
IUITAHUPOBAaHHE COOCTBEHHOM NESTENBHOCTH ISl JOCTHXKEHH
NIOCTABJICHHBIX IIeJIeH, MPEIBUICHNUS BO3MOXKHBIX PE3YIIbTaTOB
9TUX JEWCTBHH, OpraHM3alid CAaMOKOHTPOJII M OIICHKH
HOJTYYSHHBIX PE3YJIbTAaTOB.

OOyuenue COONIOJEHHUIO TpaBWJI TMOBEJIEHHS B MPHUPOJE
Oepe)XHOMY  OTHOLICHHWIO K  OHOJIOTUYECKMM  OOBEKTaM
(pacTeHHsM ¥ )KUBOTHBIM U HX COOOIIECTBAM) M UX OXpaHe




YYEBHO-METOJJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME [TPOI'PAMMBbI YYEBHOM JACHUIIIINHBI
«ECTECTBO3HAHMUE)»

OcBoeHue mporpaMMbl y4eOHOW OUCHUIUIHHBI — «EcTecTBO3HAHHWE»  IMPEAIosaracT
HamMUue B TpoeCCHOHAIBHOW  00Opa3oBaTeNbHOW  OpraHu3aIuwy, peanu3yoIen
00pa30BaTeIIbLHYIO MPOTpaMMy CpenHero oodmiero odpaszoBanus B mpenenax ocoeHus OITOIT
CIIO nHa 06a3ze OCHOBHOrO 00ImIero oOpa3oBaHus, y4eOHBIX KAOWHETOB MO (PU3UKE, XUMUH,
OHMOJIOTHH, B KOTOPBIX MMEETCS BO3MOXHOCTh OOCCIIEYUTh CBOOOHBIN JOCTYN B MHTEpHET BO
BpeMsl Y4eOHOTO 3aHSTHS 00YJaIOITIXCS.

B cocrap kabuneroB 10 (U3MKE, XUMHUH, OHOJOTUM BXOIAT JabopaTopuu C
a00paHTCKOM KOMHATOM.

Aynutopus Ne 140 «KaduHer ecTecTBOZHAHUN» - «YueOHast ayIuTOpUs IS
MIPOBEJICHUST  3aHATUI BCEX BHUJOB, IPEIyCMOTPEHHBIX  00pa30BaTEIbHON
nporpamMmoil (ypok, MpakTHYECKOE3aHsTHE, n1abopaToOpHOE3aHITHE, KOHCYIIBTAITHS,
JISKITHsS, CEMUHAP), B TOM YHCJI€ TPYIIIOBBIX W WHAUBUIYAILHBIX KOHCYIbTAIMH, TEKYIIETO
KOHTPOJIS ¥ POMEKYTOYHON aTTeCTaIHI)»

VYyebnsie cToibl — 14 mrT.
Y4eOHble CTyNbs — 28 MIT.
Kadenpa — 1 mr.

Hocka 3-xanemenTanas —1 ImiT.
[Tpoexrop - 1 mT.
HoyrOyk — 1.

[TpoekimoHHbIN 3Kpan — 1 mT.

HarJsiJHbIC mocoous (KOMHJ’I@KTH y‘le6HbIX Ta6J'II/IH, IJTAaKaTOB, MOPTPETHI BEIAAOIIUXCA
YUYCHEBIX B 0071aCTH €CTECTBO3HAHMS U T.H.);

9KPAaHHO-3BYKOBLIC HOCO6I/IH;

KOMIIJICKT 3J'I€KTpOCHa6)KeHI/ISI Ka6I/IHeTOB;

JIEMOHCTPAIIMOHHOE 000pyI0BaHue (00IIero Ha3HAUYCHUS U TEMAaTHYECKUEe HAOOPHI);
nabopaTropHoe 000py0BaHKE (00IIEro Ha3HAYCHHS M TEeMaTHYECKUE HAOOPBI, B TOM
9ucae Ui MOCTAaHOBKH JIEMOHCTPAIMOHHOTO U YUCHHUYECKOTOIKCIICPUMEHTA,
PEaKTHUBHI);

CTaTUYCCKUC, TMHAMUYCCKUC, ICMOHCTPAIUMOHHBIC U PAa31aTOYHbIC MOJACIIN, BKIIOYasd
HaTypaJbHbIC O6I>€KTLI;
BCIIOMOTI'aTCJIBbHOC O60py,Z[OBaHI/Ie;

[Tepeuens mporpaMMHOTO OOECTIEUEHUSI:

KasperskyEndpointSecurityms 6usneca — CrangaptasiitRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

Omneparrionnasicucrema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20
MicrosoftOffice ITpodeccnonanbusrii mmoc 2007



Aymutopus Ne 216 - «KaOuHer ecTecTBO3HAHUS» «YueOHas ayauTopus Ui
IIPOBEJICHUS 3aHATHM BCEX BUJIOB, NPEIYCMOTPEHHBIX  00pa3oBaTElIbHOM MpOrpamMmoin
(YpOK, TpakTHUECKOE 3aHATHE, JIabOpaTOpHOE 3aHATHE, KOHCYJIbTAIH, JCKIHs, CEMUHAP),
B TOM UYHCJIE TPYNIOBBIX U HWHAUBUAYAJIBHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALI

[lepeyenb 0CHOBHOTO 00OPYIOBAHUS:

Crou 1abopaTOpHBIH— 5 HIT.

Croun moiika ¢ cymkoit CM — 800 — 2 .

HIkad BerTsoxHoM LB — 1500 — 1 mT.

Cryn 1abopaTopHBbIil — 5 MIT.

[Ikad nabopaTopHbIiA A1t HOCYABl — 2 MIT.

HaGop mocynbl 1 XUMHUYECKUX PEAaKTUBOB — | TIT.
[Ipu6op nonomerp annon — 4111 - 1mr.
[Ipo6ooTbopHas cucrema — 1 mT.

Jlrokemerp 117 — 1 .

Okorect 120 ¢ HaOOPOM MOHOCENEKTUBHBIX AIEKTPOAOB - | MmIT.
Ha6op rups

Acnuparop AIIB-4-220B - 1 mT.

Becor anamutuaeckune BJI-210 - 1 mT.

Huctumstop JIB-4A - 1 .

®orokonopumerp KOK-5M - 1 mir.

Bbanst naboparopHass KOMOMHUPOBAHHAS — 2 TIIT.

Becwr CS 2000 - 1 .

[Mupst kanubpoBouHas - 1 mir.

Cymmika 1/1abopaTopHO# MOCYAbl HACTOIBHAS - 1 TIT.
[lItatuB 1abopaTopHBIA METAT — 7 IIIT.

N3mepuTenp HaMpsHKEHHOCTH AIeKTpudeckoro moias TM-192 - 1 mr.
[Iymomep 824 A - 1 m.

Hozumetrp-pagunomerp PKC-107 - 1 .

N3amepurens napamerpoB Mukpokinmata METEOCKOII-M - 1 mir.
Jlrokemetp-Ilyneemerp-Spkomerp TKA-ITKM 09 - 1 mir.
Ceiid — 1 m.

[InuTka snexTpuyeckas — 4 wr.

Memanka MarauTHas — | wr.

HoytOyk -1 .

MynbTuMeuitHBINA poeKkTop - 1 mT.

Ilepeuenv npoepammnoeco obecnevwenus:

Kaspersky Endpoint Security mist 6usneca — Cranmaptabiii Russian Edition.
1500-2499 Node 1 year Educational Renewal Licence

Omneparnmonnas cucrema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

Microsoft Office ITpodeccuonanbhbiii mtroc 2007

PEKOMEHAYEMAS JIUTEPATYPA
OchosHble UCMOYHUKU
1. EcrecrBo3HaHMe: y4eOHMK Ui cpeaHero mpodeccroHanbHoro obOpasoBanusi / B. H.
JlaBpunenko [u np.]; mox pemaknueit B. H. JlaBpunenko. — 5-e u3a., mepepad. u mom. —
Mocksa : U3narensctBo Opaiit, 2019. — 462 c¢. — (IIpodeccronanbHoe oO6pazoBaHUE). —



ISBN 978-5-534-05090-5. — Tekcr: anexrponusiii // DBC IOpaiit [caiit]. — URL: h
https://www.biblio-online.ru/viewer/estestvoznanie-428016#page/1

2. EcrectBo3HaHue: ¢pu3nka: yaebHOE MocoOue s CpeTHETo MPoPecCHOHATLHOTO 00pa3oBaHus

/ B. B. CypukoB. — 6-¢ u3., ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2019. — 143 c.
— (IIpodeccnonansHoe obpazoBanue). — ISBN 978-5-534-06437-7. — Tekct: 31eKTpOHHBIH //
OBC IOpaiir [caiit]. — URL: https://www.urait.ru/bcode/441536

3. EcrecTBO3HaHue: y4eOHHUK W MPAKTUKYM JIJIsl CPETHETO mpodeccHoHanbHoro oopazoBanus / C.
N. Bansuckuit. — Mocksa : U3garensctBo Opaiit, 2019. — 367 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09150-2. — Texkcr : anekrponnsiit / IBC IOpaiit [caiiT]. —
URL.: https://www.urait.ru/bcode/444277

Jlononnumenvhvie ucmoyHuKu:

1. bensies [.K., dpmmrmur; I.M., bopoaun [1.M. u np. buosorus (6a3oBsiii ypoBens). 11 kiacc.

— M., 2018. — 223 ¢. 50 3k3.

2. bense 1.K., Ipmmmur .M., Ky3uerosa JI.H. u n1p. buosorus (6a3oBsiit yposens). 10 kmacc.
— M., 2018. — 223 ¢. 50 3k3.

3. Crpenmsauk O. H. EcrecTtBo3HaHue: ydeOHOE MOcoOMe I CpeHero mpodecCHoHATEHOTO
obpazoBanust / O. H. Crpenpuuk. — MockBa: WznarensctBo IOpaiit, 2019. — 223 c¢. —
(ITpodeccnonanproe obpazoBanue). — ISBN 978-5-534-03157-7. — Tekcrt : 37IeKTPOHHBIH //
OBC IOpaiir [caiit]. — URL: https://www.urait.ru/bcode/433520

4. T'openoB A. A. KoHuenuuy cOBpeMEHHOTO €CTECTBO3HAHUS : yueOHOe nmocodue sl CpeiHero

npodeccuoHanbHOro ooOpazoBanus / A. A. TopenoB. — 4-e u3g., mepepad. u gon. — Mockaa :
WznatenberBo FOpaiit, 2019. — 355 ¢. — (IlpodeccronansHoe oopa3oBanne). — ISBN 978-5-
534-10214-7. —  Tekcr: osmekrtpounsri /[ DBC  IOpaiit  [caiit]. —  URL:

https://www.urait.ru/bcode/442448

INeKmpoHHO-CRPagouHble CUCTNEMDbI.:

1. DieKkTpoHHO-OMONIMOTEUHass CHCTeMa «YHHBEPCUTETCKas OuOIMOTEeKa OHIaiH» — 0a3a HJaHHBIX
y4eOHOM, Yy4eOHO-METOOUYECKOW ¥ HAy4dHOW JIUTEpaTypbl IO OCHOBHBIM H3Y4aeMbIM
mucuuiurHam - http://www.biblioclub.ru

2. DnekTpoHHO-OnbInoTeuHas cucrema «HOpaiT»: kommekius «JlereHaapHble KHUTH» M KOJJICKIIHS
CIIO — 3IeKTPOHHBIC BEPCHHM Y4eOHOM M yd4eOHO-METOAMUYECKOM juTeparypbl - Www.biblio-
online.ru

3. Hayunas snekrponnas 6ubmmoreka eLIBRARY.RU — 3JIEKTpOHHBIE BEPCUH POCCUMCKUX HAY4YHO-
TEXHUYECKUX KypHaoB - http://elibrary.ru

4. Polpred.com O630p CMU — 31MeKTPOHHBIA apXuB MyONUKAUUNA HMHPOPMATEHTCTB (KOJUIEKIIUH:
BHEIIHSS TOProwiis, noautka B P u 3a pydesxkoMm; oOpa3oBanue, Hayka B PD u 3a pydexom) -
http://polpred.com

5. TocynapcTBeHHass MHpOpPMaIMOHHas cucTeMa «HarmoHanbHas siieKTpoHHas OuOnmoreka» — (POHI
3JIEKTPOHHBIX BEPCUI MEUYATHBIX U3JAaHUM, 3JEKTPOHHBIX PECYPCOB, MYJIbTUMEAUMHBIX W3IaHUM
u zp. - https://a36.pd

6. Onexrponnas Oubmmoreka TI'Y — 0a3a [daHHBIX HayyHbBIX TPYIOB IpernojaBaTesei-
https://elibrary.tsutmb.ru

7. DnexkrpoHHO-OMbIMoTeyHast cucreMa «KoHCynbTaHT cTyaeHTa»: Menununa. 3apaBooxpaHenue (BO
u CIIO), Kommiekr TamGoBckoro I'Y (I'ymaHuTapHble Haykd) — 3JIEKTPOHHBIE BEPCUU YUYE€OHUKOB
10 ME/IMIIMHE ¥ TYMaHUTapHBIM Haykawm - http://www.studentlibrary.ru

Hnmepnem-pecypcul:

1. http://window.edu.ru/resource/869/7869 («®Pu3nka B aHUMAIIUIX)).

2. https://interneturok.ru/ («Buneoypoku 1o npeamMeTaM MIKOIbHON MPOrpaMMbI»).

3. http://www.chemistry-chemists.com/index.html (31K TpOHHBIIH )KypHAT « XUMUKA U XUMUS» ).
4. www.pvg.mK.ru (oumnuana «Ilokopu BopoObeBbI rOpbI»).


https://www.biblio-online.ru/bcode/428016
https://www.biblio-online.ru/bcode/428016
http://www.urait.ru/bcode/441536
http://www.urait.ru/bcode/444277
http://www.urait.ru/bcode/433520
http://www.urait.ru/bcode/442448
http://www.biblioclub.ru/
http://elibrary.ru/
http://polpred.com/
http://www.studentlibrary.ru/
http://window.edu.ru/resource/869/7869
http://www.chemistry-chemists.com/index.html
http://www.pvg.mk.ru/

5. http://www.hemi.wallst.ru/ («Xumusi. O0pa3oBaTenbHbII CalT A IKOJIBHUKOBY).
6. www.alhimikov.net (O6pa3oBaTenbHbIii CaiiT A MIKOIHUKOB).

7. http://ww.chem.msu.su/ (DaeKTpoHHast OMOTUOTEKA 10 XUMUH ).

8. http://www.hvsh.ru/ (xypHan «XuMHs B IIKOJIE).

9. http://www.hij.ru/ (xypHan «XuMus 1 5KU3HbY).

Ilepuoouueckue uzoanus:
1. Bectauk TamOoBckoro ynuBepcutera. Cepusi EcTecTBeHHBIE W TEXHHUECKUE HAYKH: KYPHAI,
1996 r. (Nel,2), 1997-2017 rr. (Ne1-6), 2018 r. (Nel-4). ITepuoauunocts Beixoaa: 6 HOMEPOB B IO/

2. Useectust Poccuiickoii Akamemun Hayk. Cepust GHONOTHYECKas: MEKAUCIMILIMHADP.OHOJIOr. )KYPHAJ,
1985-1989 rr., 1990 . (Ne 1-3, 5-6), 1991-2019 rr. ITeprogn4HOCTE BEIXO/A: 6 HOMEPOB B IO

3. UzBectus Poccutickoii Akagemun Hayk. Cepus reorpadudeckas: sxypaain, 1988-1991 rr., 1992 r. (Ne 1-
3-6), 1993 r. (Ne 1-5), 1994-1999 rr., 2000 r. (Ne 1-5), 2001-2019 rr. TleproanyHOCTH BBHIXOAA: 6
HOMEpOB B TOJ

4. UzBectusa Poccuiickoit Akanemun Hayk. Cepust pusmueckas: xypHan 1988-1994 rr., 1995 r.
(Ne 1-5, 7-12) 1996-2019 rr. ITepuoauuHOCTb BhIXOMA: 12 HOMEPOB B o

5. UsBectusi Pycckoro reorpadudueckoro obmiecta: Hayd.reorpad. xypaaim. 1998-2019 rr.
[TeproMIHOCTE BBIX01a: 6 HOMEPOB B IO

OguyuanvHovle uzoanus

1. Bectnuk o0pa3zoBanus Poccun: sxypuai, 2002-2018 rr. (Ne1-24) 2019 r. (Ne1-4).
[TeprouaHOCTH BBIXOIA: 24 HOMEpa B TOJT

2. Poccuiickas razera: oomrects.-nionut.razera, 2019 [MepuoguarocTs 69 pa3s B o1,

3. CoOpanue 3akoHOMaTeNbeTBa Poccuiickoit @epeparuu: odui.uzmanue, 2014-2019 rr.
[TepuoauaHOCTB BBIXO/IA: 52 HOMEpA B T


http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/

OCOBEHHOCTH OPTAHU3ALIMM OBPA3OBATEJLHOI'O [TPOLIECCA
JUISI THBAJIMIOB 1 JIUI[ C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU
3JIOPOBBS

OOyueHne WHBAJIMIOB MW JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHA  3JI0POBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

[lopsinkoM opraHW3anmMd ©  OCYIIECTBICHUS OO0pa30BaTEIbHON AEATENBHOCTH IIO
oOpa3oBaTeNbHBIM — TMpOrpamMMaM  cpeaHero mpodeccruonanbHoro obpazoBanus  (IIpukas
MunncreperBa o6pasoBanus u Hayku P® ot 14.06.2013 Ned464);

MeTtoauyecKUMH PEKOMEHIAIMSAMHU 10 OpTraHU3alli 00pa30BaTEIBHOTO IpOIecca IS
00y4eHHs HHBAINJIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbS B 00pa30BaTEIbHBIX
OpraHu3aiusax BhICHIETO O0Opa30BaHWS, B TOM YHCJIE€ OCHAIIEHHOCTH 00pa30BaTEIbHOTO
nporecca (yreepxnersl 08.04.2014 . No AK-44/058H);

TpeboBanusIMH K OpraHu3alii 00pa30BaTENFHOTO MpoIecca st 00yIeHUS] HHBAIHUIOB
W JIUI] C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3JI0POBBS B MPO(eCCHOHANBHBIX 00pa30BaTeIbHbBIX
OpraHu3aiusXx, B TOM YHCJE OCHAIICHHOCTH O00pa3oBaTelIbHOTO mporecca (yTBEpKICHBI
26.12.2013 Ne 06-24128H).

MeToanyecKuMH PEKOMEHIAIUSMHI 110  pealu3alii  00pa30BaTENbHBIX IPOTPaMM
cpenHero mpoecCHoHaIbHOTO 00pa3oBaHus W TPO(PEeCcCHOHATBLHOTO OOyYeHHs JIUIl C
WHBAIATHOCTHIO ¥ OTPAaHMYEHHBIMHI BO3MOKHOCTSIMU 3JI0POBbS C TPUMEHEHHEM 3JICKTPOHHOTO
00y4YeHHs ¥ JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (YTBEpkKIeHB MUHIIPOCBEIICHHS
Poccunm 10.04.2020r. Ne 05-398).



JIMCT BHECeHHsI U3MEHEeHM I

Howmep Tekcr u3smMeHeHus IIporokoun 3acenanus
U3MEHEHUS Kadeapbl
Ne \ Jara
2020-2021 y4eOHBbI# ro1
Baecenne n3aMeHeHHn B pabo4re mporpaMMel npotokon | 10.04.2020
JMCUUIUIMH C YY€TOM JHCTAaHIIMOHHBIX (POpM Ne 9
00y4eHus
OOHOBIIEHUE OCHOBHOM U JIOTIOJTHUTEIHLHOM nporokosr | 28.08.2020
JUTEPATYphl B pabOYUX TpOrpaMMax JUCITUTIIIUH No 1
C YYETOM Pa3BUTHsI COBPEMEHHOUN HAYKH
2021-2022 y4eOHBbIi ro
OO6HOBJIEHNE OCHOBHOM W JOTIOJTHUTEIBHON nporokosr | 25.01.2021

JUTEpaTypbl B pabodux MporpaMmmax JUCHUILIINH
C YYETOM Pa3BUTHsI COBPEMEHHOUN HAYKH

Ne5




MunucTepcTBO Hayku M Bhiciiero odpasoBanus Poccuiickoit ®enepaunn
denepallbHOE TOCYAAPCTBEHHOE OI0IPKETHOE 00Pa30BaTENbHOE

YUpEKJECHUE BHICIIETO 00pa30BaHUs
«Tam0Oo0BCKMi rocynapcTBeHHbIN yHuBepcuteT umenu [.P. JlepxaBunay
WNHcTuTyT NpaBa U HaMOHAJIBHON 0€30MacCHOCTU
Otnenenue nonpodeccunoHaIbHOTO 00pa30BaHUs
Kadenpa npodunbHo#l 10BY30BCKON MOITOTOBKH

®OH/JI OLIEHOYHbLIX CPE/CTB
1o y4eOHOM TUCIIUTUIUHE
OY .07 «EcTecTBO3HAHHE)»
MOJATOTOBKYU CIEIUANUCTOB CPEAHEr0 3BEHA IO CIEUAIbHOCTH

«40.02.02. - TIpaBooxpaHuTeIbHAS JEATSTLHOCTH
KBanuduxanus
FOpuct

OcHoBHasi o0Opa3oBaTe/ibHAA NMPOrpaMMa cpelHero npogeccuoHaJIbLHOrO
o0pa3oBaHus

I'ox nadopa 2021

Tamo0Oo0B - 2021



OJ1OBPEH PABPABOTAH B  COOTBETCTBHH  C

Ha 3acelaHuy Kadeapbl PEKOMEHIAIUSMHU o OpraHu3aluu
pOoPUIBLHOM IOBY30BCKOM MOATOTOBKH MOJIyYEHUsI CPEAHETo o0IIero oopa3oBaHus
25 suBapst 2021 r., mpotokon Ne5 Ha 0a3e OCHOBHOTO 00I1Ier0 00pa30BaHUs C
) y4eToM  TpeOoBaHUM (benepanbHbIX

7y 7 / rOCyIapCTBEHHBIX 00pa3oBaTeIbHBIX

‘ //f 7/ CTAaHJAPTOB M MOJTy4aeMOM IPOPeCCHu UIu

3as. kadepoit [ JA/ A.A.-AHmpeesaf  CIEIMATBHOCTU CpeiHero

podecCuOHANTBLHOTO 00pa30BaHUS

PazpaboTunk(u) mporpammsbl FZ 7 '4/—/‘/;@6JIOPOB B.A., n.¢.-m. H., mpodeccop

kadenper 06men u reoperndeckoit pusuku TT'Y um. I'.P. JlepxkaBuna

DKCIepT: % ){ Kucenesa T.H., accucrent xadenps! npoduibHON 10BY30BCKOI

noarotosku TTY um. fP HepxaBuHa



@doH/I OIICHOYHBIX CPEACTB MO ydeOHOMY mpeamery «EcrecTBo3HaHMEe» pa3paboTaH B
COOTBETCTBUH C pabodyeil mporpammoi ydeOHOro mpeamera «EcTecTBo3HaHME» HAa OCHOBE
CIIEIYIOMUX y4eOHO-METOINIECKIX pa3padOTOK (KOMIIEKCOB):

1. IVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJJMETA

Bunst [Imanupyemsble pe3yabTaThbl Paznen/
00pa3oBaTeIbHBIX TeMa y4eOHOro
pe3yIbTaTOB npenmMera/
00y4JaIOIIUICS/yHeHUK o0yvyaruuiics/y4eHuK Kypca
HaYy4YMTCsI MOJIYYIMT BO3MOKHOCTD
HAYYUThCS
MPEIMETHBIC c(hopMUPOBAHHOCTH BJIQ/ICHUC TIOHSITHIHBIM dusnka.
MIpe/ICTaBICHUH O arnmapaToM €CTeCTBEHHBIX Brenenue
LIEJIOCTHOW COBPEMEHHOM HayK, MTO3BOJISIOIINM Mexanunka
T'yMaHUTapPHON KapTHHE MO3HaBaTh MUP, yuacTBOBaTh | OCHOBBI
MHpa, TPUPOJI€ KaK €IUHON | B IUCKYCCHUAX TIO MOJIEKYJIIPHOM
LIETTOCTHOW CUCTEME, T'yMaHUTapHBIM BOIIPOCaM, bu3uku "
B3aMOCBSI3U YeNIOBEKa, WCIIOJIH30BATh PA3INYHBIC TEPMOTMHAMUKHN
TIPUPOJIBI ¥ OOIIIECTRA, UCTOYHWKHU HHpopMaruw 111 | OCHOBBI
MIPOCTPAHCTBEHHO- MOJTOTOBKHA COOCTBEHHBIX AIIEKTPOTHHAMHK
BpEMEHHBIX MacIiTadax paboT, KpUTHYECKU u
Bcenennolii; OTHOCHUTECS K COOOIICHUAM Konebanus u
BJIQICHUE 3HAHUSIMHU O CMMU, conepxanum BOJIHBI
HanOoJiee BXKHBIX Hay4YHYI0 HH(QOPMAIHIO; DIIeMEHTHI
OTKPBITHSX U JOCTHXKEHUSIX c(hOpMHUPOBAHHOCTh KBaHTOBOM
B 00JIaCTH €CTECTBO3HAHUS, | YMEHUI MOHUMATh busuKn
MOBJIMSIBIIMX HA SBOJIIOIHUIO | 3HAYUMMOCTh T'yMaHUTapHOTO | BceneHHas u ee
MpeICTaBICHUI 0 IpUpoJie, | 3HAHMS AJIS KaXI0TO ABOJTIOLIHS
Ha pa3BUTHE TEXHUKHU U YyeJloBeKa He3aBUCUMO OT ero | OCHOBHBIE
TEXHOJIOTHil; npodeccuoHanbHOI MOHSTHS u
c(hOopMUPOBAaHHOCTh NEeSITeNIbHOCTH, Pa3inyarh 3aKOHbBI XUMUU
YMEHHUSI IPUMEHSITh (dakThl ¥ O1ICHKH, cpaBHUBATh | [leproaudeckuii
ryMaHUTapHbIC 3HAHUS AJI1 | OLIEHOYHbIE BBIBOJIbI, BUJIETh | 3aKOH u
00BSCHEHUS OKPYXKAIOLIUX | UX CBA3b C KPUTEPUSIMU [Tepuoauueckast
SIBJICHUMN, COXpaHEHUs OIICHOK U CBSI3b KPUTEPHEB C | CHCTEMA
310pOBbsI, 0OecCreUeHUs OTIpeIeNIEHHOM CUCTEMOM XUMHYECKUX
0€30MacHOCTH [EHHOCTEH; anemenToB Jl. U.
KU3ZHEJCATEIIbHOCTH, MenneneeBa
0epeXKHOT0 OTHOIICHUS K Crpoenue
IpUpo/JIe, PAlMOHAILHOTO BEIIECTBA
IPUPOIOTIONIE30BAHUS, & Bona. PactBopbl
TaK)Ke BBIMIOJTHEHUSI POITU XuUMHUYECKUE
TPaMOTHOTO MOTPEOUTEIS; peaxuu
c(hOpMHUPOBAaHHOCTh Heopranunueckue
MPEJCTaBICHUN O HAYYHOM COEANHEHUS
METO/Ie TIO3HAHUS TPUPOIBI Opranuyeckue
U CPEICTBaX U3yYEHUS COEANHEHUS
Meramupa, MaKkpoMupa u XuUMHUS U KU3Hb
MUKpPOMUPA; BIaICHNE buonorus —
prueMaM# T'yMaHUTapHBIX COBOKYITHOCTh

HaOIIOIEHHUH, OILITOB,

HayK O JKMBOH




HUCCIIEJOBAHUU U OLIEHKHU
JIOCTOBEPHOCTH
HOHy‘-IeHHLIX pe3y.HBTaTOB;

MCTAIIPpECAMCTHBIC

OBJIaJICHHE YMCHHUSIMHU M HABBIKAMU Pa3JIUUHBIX
BU/JIOB [T03HABATEIBHOM IEATEILHOCTH U1 U3yYCHHUS
Pa3HBIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO MHPa;

NPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAHUS
(HabmroieHUs, HAYYHOTO DJKCIEPUMEHTA) [UISl H3y4eHUS
pa3IMYHBIX CTOPOH T'YMaHUTAPHOH KapTUHBI MHpa, C
KOTOPBIMH BO3HHMKAET HEOOXOIUMOCTh CTaJKMBAaThCS B
npodeccuoHaIbHOHI cdepe;

YMEHHUE ONPEIETATh eU 1 3a]]a9H IS TeIbHOCTH,
BBIOMpATh CPENICTBA JIJISI MX JJOCTHIKCHHSI Ha IPAKTUKE,

YMEHHUE WCIOJIB30BaTh PA3TMYHBIC HCTOYHHUKH IS
MOJTyYeHUsI TYMaHUTapHOW WH(OPMAIIUK 1 OLIEHUBATH €€
JIOCTOBEPHOCTH VISl TOCTHXKEHUS TOCTABJICHHBIX LIEJIeH U
3aaq;

JIMYHOCTHBIC

YCTOMUYMBBIM MHTEPEC K UCTOPUM U JOCTHXKEHHUSM B
00J1aCTH €CTECTBEHHBIX HayK, YyBCTBO TOPJIOCTH 3a
POCCUICKHE €CTECTBEHHBIEC HAYKH;

TOTOBHOCTh K  TIPOJOJDKEHHUIO
MTOBBIIICHUIO KBy (pUKAITHH B
Mpo(ecCHOHANILHON  JeSITEIbHOCTH  C
3HaHUH B 00JIACTH €CTECTBEHHBIX HAYK;

0O0BCKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIICTCHIIHI
B 00JIaCTH €CTECTBEHHBIX HAyK JUIsl YelloBeKa M OOIIECTBa,
YMEHUE WCIIOJb30BaTh TEXHOJIOTHYECKHUE JOCTHIKCHHS B
obmacti (QU3NKK, XUMUU, OWOJOTHU ISl TIOBBIIICHHS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHS B BBHIOPAHHOU
poeCCHOHATBHON JIEATEILHOCTH;

yMEHHUE IPOAHAIU3UPOBATH
MOCJEACTBUSA JUII  OKPYKAroIIeH  Cpenpl,
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEIOBEKA;

TFOTOBHOCTh CaMOCTOSITEIIbHO J0OBIBaTh HOBBIC IS
ce0sl eCTeCTBEHHO-HAYYHbIC 3HAHMS C MCIOJb30BAHHEM IS
3TOTO JAOCTYIHBIX HICTOYHHKOB MH(OpMAaLINH;

yMEHHE YIIPaBJIATh CBOCH  MO3HaBaTEIbLHOU
JIEATEIIbHOCTHIO, MIPOBOJIUTH CaMOOIICHKY YpOBHS
cOOCTBEHHOTO MHTEJIEKTYyaJIbHOTO Pa3BUTHS;

yMEHHE BBICTpPanBaTh KOHCTPYKTHBHbBIE
B3aUMOOTHOIIIECHUS B KOMaHJIE 10 PEIICHUI0 OOIIUX 3a/1a4 B
00J1aCTH €CTECTBO3HAHUS,

0o0pa3zoBaHms,
n30paHHOI
UCIIOJTb30BaHUEM

TEXHOTEHHBIE
OBITOBOH |

MIPUPOJIE.
MeTtoabl
HAy4YHOTO
MMO3HAHUSA B
OHOJIOTHH

Krnerka
Opranuszm

Bun

DKOCUCTEMBI

2. ITKAJIA OHEHUBAHUSA

Onenka

OTJIMYHO X0poLo YIOBJIETBOPUTEIIb

HO

HEYI0BJIETBOPHUT
€JIbHO

KauecTBO
OTBETOB HA
BOIIPOCHI
o TeMaMm
JUCIHTIIIMH

IOJTHO U3JIaraeT
W3Y4EHHBIN
Martepual, 1aeT
MIpaBHIIBHOE
OIIPENEIEHHOE

JTa€T OTBET,
YZIOBJIETBOPSIOIIUI
TEM Ke
TpeOOBaHUSM, YTO U
JUTSL OLIEHKU

HETOJIHO U
JIOITyCKaeT
HETOYHOCTH B
OIpeNeNeHn

n3Jjarac€t MaTepual

00HapyXHUBaET
HEe3HaHHE
Oonblueil yactu
COOTBETCTBYIOLIET
0 pa3zena




HOHATHUHU WA

n3y4qacMoro

Bl MTOHSITH; «OTIIMYHO», HO
o0HapyXuBaeT Jonyckaer 1-2 (dopMynupoBKe MaTepuaa,
MIOHUMaHHE OLIMOKH, KOTOpBIC TEOpUii; HE yMeeT JIOIyCKaeT
MaTepHana, MOXeT cam ke HCIpaBJIseT, JOCTaTOYHO OmHOKHU B
000CHOBATh CBOU u 1-2 Hemouera B ry0oKo U ¢dbopMynupoBKe
CYXJIeHU S, MIOCJIEIOBATEIbHOCTH JIOKa3aTebHO orpeneneHni 1
[IPUMEHUTD 3HaHUS Ha U SI35IKOBOM 000CHOBAaTh CBOU TEOpHH,
MIPAKTUKE, IIPUBECTU oopmiieHUN CYXICHUS U HACKaXKAIOIINE UX
HEOOXOJMMBIE U3J1araeMoro MPUBECTH CBOM CMBICHI,
pUMEPHI HE TOIBKO MPUMEPBI; U3Jaraer 0ecrnopsiI0YHO U
10 y4eOHUKY, HO U MaTepual HEYBEPEHHO
CaMOCTOSITENBHO HETIoCIIeIOBaTENIbH uzjaraer
COCTaBIICHHBIE; M3JIaTr 0 ¥ JIONyCKaer MaTepual
aeT Marepual OImMOKY B
TIOCJIE/IOBATENBHO U SI3BIKOBOM
IIPaBWIBHO C TOYKU oopmiteHNH
3pEHUsT HOPM U3J1araeMoro
JIUTEPATYPHOTO SI3bIKA
Kpurtepun uMeeT rryooKue MI0Ka3aJl 3HAHHE B II€JIOM OCBOWJI uMeeT
OlleHMBaHH 3HaHUS y4eOHOro y4eOHOro MaTepual CYIIECTBEHHBIC
1 MaTepuana o TeMe Marepuaia, MPaKTUIECKON npoOeIbl B
npaKkTu4iec MIPAKTHYECKON YCBOHJI OCHOBHYO paboThI, OTBETHII 3HaHMIX
KOil paboThI, MOKA3bIBAET JIUTEPATYPY, CMOT HE Ha BCe OCHOBHOTO
padoThI YCBOEHHE OTBETUTH IIOYTH YTOUHSIOIINE U y4e6HOro
B3aMMOCBSI3H TIOJTHO Ha BCE JIOTIOJTHUTEITHHBIE MaTepuana
OCHOBHBIX 3aJlaHHbIC BOIIPOCHI. HpaKTH‘IeCKOﬁ
TTOHSATUH JTOTIOTHUTEITLHEIE OOyuaromuiics paboTHI,
UCIIOJIB3YEMBIX B U YTOUHSIOIINE 3aTPyIHSETCS C KOTOPBIH
paborte, cMor BOIIPOCHI. IIPaBUIIBHON MIOJHOCTBIO HE
OTBETHTH HA BCE OO0yuaromuiics OIICHKOM PacKphLI
YTOUHSIIOILHE U JEMOHCTPUPYET IPEATIOAKECHHON coJiep)KaHue
JOIOJTHUTEIbHBIE 3HaHUS 3aJauu, JacT BOIIPOCOB, HE
BOIIPOCHI. TEOPETUYECKOI0 U HETIONHBII OTBET, CMOT OTBETHUTH Ha
OO6yJaromuiics MIPAKTHIECKOTO TpeOyromuit YTOYHSIFOIIINE U
JEMOHCTPUPYET MaTepuaia o TeMe HaBOJSIIMX JOIOJHUTEIbHBIE
3HaHUS HPaKTUIECKOMN BOIIPOCOB BOIIPOCHI.
TEOPETHUIECKOTO H paboThI, HomycKas MIperoIaBaTes, OO0y4aromuiics
MIPAKTUIECKOT O HE3HAYUTENbHBIE BBIOOp anropurMa JIacT HEBEPHYIO
MaTepuaia 1o HETOYHOCTH IIpU pelIeHus 3a8a4n OLIEHKY CUTYalluH,
TeM€ MPAKTUIECKOM PELICHUY 3a/1a4, BO3MOXKEH IIPU HENpaBUWIBHO
paboTsl, onpenenser uMes HEeTOJIHOe HaBOJSIINX BbIOMpaeT
B3aMMOCBS3H MEXKIY NOHUMAaHue BOIIPOCax AITOPUTM
MIOKa3aTeIs MU MEK AN CLUILTTHAPHBI IpenoaaBaTens JIeHCTBUH
3aa4n, JaeT X CBSI3eH mpH
MIPaBUIIbHBIN PaBUIBHOM
AITOPUTM PELICHHUS, BBIOOpE aaropuT™Ma
ompeznesnsier peLIeHus 3a1aHHs
MEKIUCLHUTTAHAPHBI
€ CBS3H 110 YCIIOBUIO
3aaHns
Kpurtepumu IOJTHO U3JIaraer JacT OTBET, u3Jaraer MaTepual 00HapyXHUBaET
OLIECHMBAHM H3y4YEHHBIH YIIOBIIETBOPSIOLINN HETIONHO U HE3HaHHE
s1 pepepara Marepuai, 1act TEM K€ JIOIyCKaeT OoJIbIIIeH YacTH
MIPaBUIIBLHOE TpeOOBaHUSM, UYTO U HETOYHOCTH B COOTBETCTBYIOLIET
oIpezeseHHOe JUISL OLIEHKU oIpeaeneHnn 0 pazzena
MTOHSTHIA; «OTIIMYHOY, HO MOHSTHH HITH N3y4aeMoro
o0OHapyXuBaeT Jomyckaer 1-2 ¢dbopMynupoBKe MaTepuana,




IIOHUMAaHUeE
MaTepuaa, MOXeT
000CHOBAThL CBOU
CY)K/ICHUS,
MPUMEHHUTDH 3HAHUS HA
MPaKTHKE, IPUBECTH
HEOOXOIUMBIE

OILIMOKH, KOTOPHIS
caM JKe UCIPaBIISCT,
u 1-2 Hemouéra B
ITOCJIENOBATEIHLHOCTH
U SI3LIKOBOM
oopmiieHUN
M3J1araeMoro

IpUMEPHI HE TOIBKO
10 y4eOHUKY, HO U
CaMOCTOSITEIILHO
COCTaBJIEHHBIE; U3JIar
aeT MaTepual
IIOCIIEZIOBATENbHO U
NPaBUIIBHO C TOYKH
3pEHUsT HOPM
JUTEPATYPHOTO S3bIKA

TEOpUH; HE yMEET JOIIyCKaeT
JIOCTaTOYHO OomHOKHU B
rIIyOOKO U (hopMyITHpPOBKE
JIOKa3aTEIbHO OIPEIEIICHUN U
000CHOBAaTh CBOU TeopuH,
CYXXICHUA U HCKaXaroume ux
MPUBECTH CBOM CMBICII,
MPUMEPBI; U3J1araer 0ecrnopsI0YHO U
MaTepuai HEYBEPEHHO
HEToCIIeI0BaTeNIbH uzjaraer
0 ¥ IONyCKaer MaTepuali
OIIMOKH B
SI3BIKOBOM
oopmiteHun
U3J1araeMoro

3. OHEHOYHBIE CPEJICTBA JJIs1 MPOBEJAEHUS TEKYIEI'O KOHTPOJISL
YCIIEBAEMOCTH OBYYAIOHIUXCHA

3.1 PACOPEAEJEHUE OHEHOYHbBIX CPEJICTB

Ne KonTposmmpyemsie pa3zaesibl (TeMbI) y4e0HOT0 HanMeHoBaHMe OLIECHOYHOI' O
n/n npeaMera cpeacTBa
1. dusuka. BBenenne Ompoc, pedepar
2. MexaHuka Omnpoc, mpakTuueckas padoTa,
pedepar
3. OCHOBBI MOJICKYJISIPHOU (PU3UKH U TEPMOTMHAMHUKH Ompoc, pedepar
4. OCHOBBI JI€KTPOAMHAMUKHI Ompoc, pedepar
5. Konebanus u BOJTHBI Ornpoc, mpakTudeckas padoTa,
pedepar
6. DJIeMEHTHI KBAaHTOBOH (PU3UKH Ormpoc, pedepat
7. Bcenennast u ee sBoronus Omnpoc, pedpepat
8. Xumusi. OCHOBHbIE OHATHUS M 3aKOHbI XHMHHU Ompoc, pedepar
9. [Tepuoanueckuii 3axoH u [lepuonuueckas cucrema Ompoc, pedepar
xuMuueckux aneMeHToB 1. 1. Menneneesa
10. | Crpoenue BemiecTBa Ompoc, pedepar
11. | Bopga. PactBopbl Omnpoc, npakTrueckas pabora,
pedepar
12. | XuMundeckue peakiu Omnpoc, npakTrueckas pabora,
pedepar
13. | Knaccudukanus HeopraHMYeCKHX COeTMHEHUH U UX Omnpoc, npakTuueckas padora,
CBOIcTBa pedepar
14. | Metamuibl 1 HEMETaJIIbI Omnpoc, pedepat
15. | Opranunyeckue coeTHHEeHUs Omnpoc, npakTHyeckas padora,
pedepar
16. | OcHOBHBIE NOHATHS OPraHUYECKOW XUMUHU U TEOPUs Omnpoc, npakTuyeckas padora,




CTPOCHHSI OPraHMYECKUX COCTUHEHHIA pedepar
17. YrneBoopoabl ¥ UX IPUPOIHBIE NCTOYHUKHU Ompoc, mpakTudeckas paboTa,
pedepar
18. | Kucnopozacoaepskaiue OpraHuuecKue CoOeIMHECHUS Ompoc, mpakTudeckas paboTa,
pedepar
19. | AzoTcoaepxaiiue OpraHudecKue COCTMHCHHUS. Ormpoc, pedepar
[Tomumepst
20. | XuMus ¥ KU3HB Ormpoc, pedepat
21. | BuoJOrHsl — COBOKYIHOCTDL HAYK 0 :KHBOIi Omnpoc, pedepat
npupoae. MeToabl HAYYHOT0 MO3HAHUSA B
onosiorumn
22. | Kierka Ornpoc, mpakTudeckas padoTa,
pedepar
23. | Opranusm Omnpoc, npakTudeckas padoTa,
pedepar
24. | Bun Ormpoc, mpakTuyeckas pabora,
pedepar
25. | DrocHuCcTEeMBI Ompoc, mpakTudeckas padoTa,
pedepar

4. OIEHOYHBIE CPEJICTBA JJIS1 TPOBEJEHUS TPOMEXYTOYHOM
ATTECTAIIUU OBYYAIOHIUXCHA

[MpomexxyrouHasi arrectanus 1o npeaMety «EcTecTBo3HaHHME» MPOBOAMUTCS B (opme
muddepennupoBaHHOTO 3aueTa (ycTHas dopma).

5. KOMIUVIEKT MATEPUAJIOB JJIA OHEHKH C®OPMUPOBAHHOCTH
YMEHUWH Y 3HAHUM B XOJIE OCBOEHUMSI YYEBHOM JTUCIUITIJINHBI
5.1 KoMILIeKT MaTepuAasIoB [Jisl IPOBeleHUs] IPAKTHYECKUX 3aHATHI

IIpyMepHBIii IepeYeHb BOMPOCOB IS ONPoca

Pasznen 1. ®dusuka

dusuka. Beenenune

1. Yem paznuuaetcsi mpolecc Mo3HaHUS B €CTECTBO3HAHUU M B TYMAaHUTAPHBIX HayKa?
(mompoOyiTe CpaBHUTH HAYYHYIO IESATEIBHOCTH (PU3HMKA U HCTOPUKA)

2. IlponykToM HaykH SIBISIIOTCS HE TOJBKO 3HAHUS. B deM ke elie COCTOUT LIEHHOCTh
Hayku?

3. CoriacHsl Jid BBl C YTBEPKACHUEM, YTO HayKa Hayanach, KOT/a YeJIOBEK Iepemieln OT
YTEHUS] © KOMMEHTHPOBAHUS JPEBHUX aBTOPOB, HAIpUMep APUCTOTENS, K U3YUSHUIO KUBOMN
IPUPOBI?

4. KakoBbl 0cOOEHHOCTH Hay4YHOTO HabOIrOAeHNA?

5. UeMm sKCIIepUMEHT OTANYAETCsl 0T HabmroaeHus?

6. UTo 3HAUUT U3MEPUTH BEINYNHY?

7. [ToueMy CII0’KHO POBOUTH HAOIIOICHHS 32 )KUBBIMHU OpraHu3MaMu B TIpupoe?

8. Uro Takoe MeTox?

9. YUem pa3nuyaroTcs aHAIHU3 U CUHTE3, UHAYKIUS U TEAYKIUS?

10. Yto Takoe moaenupoBaHue?

11. YTto moHUMAIOT MO TEOPETUIECKIM MOJISTUPOBAaHUEM?

12. Kak cooTHOCSTCS MEX Ty COO0I MOIETTH M €CTeCTBEHHO-HAYYHbBIE 3aKOHBI?




13. KakoBa posb XpHCTHAHCKOW Tpaauluu B GOpMHpOBaHMHU Hayku B EBpomne B Hauaie
Hogoro Bpemenu?

14. TTouemy HEOOXOIUM AUATOT MEXKIYHAYKON U pelauruei?

15. CymiecTByIOT /1 TpaAULIMY B HAYKE U KaKOBa UX POJIb?

Mexanuka

1. IIpenmer mexanuku. [IpoctpanctBo u Bpems B Mexanuke Hprotona. Cucrema
KoopauHaT U Teno orcuera. Yacel. Cucrema oTcuera.

2. Kunematyka TOUYKH ¥ CHCTEMBI MaTEpUAITbHBIX ToOUeK. CIIOCOOBI OTIMCaHUS ABHKCHUSI.

3. YpaBHEeHHE KHHEMATUYCCKOU CBS3H. 3aKOH JIBUKCHHSI.

4. NnepuuanpHble cuctembl otcueTa. [IpeobpazoBanus ["ammies.

5. 3akoHbl TuHaMUKH. [ToHSATHS Macchl, UMITylIbca U CUiIbl B MexaHuke HeroToHa.

6. [1epBerIit, BTOPOIi U TpeTHii 3aK0HBI HpI0TOHA. Y paBHEHNE MBIDKEHUS U €TO PEIICHHE.

7. Ponb HauanbHbIX YCIOBHM.

8. 3axoHBI, ONKCHIBAIOIINE WHAMBUIYAJIIbHBIE CBOWCTBA CHII 3aKOH BCEMHPHOTO
TAroTeHus. 3akoH ['yka. 3aKOHBI 17151 CUJT CyXOTO U BA3KOTO TpeHUs. SIBIeHHUE 3aCTOs.

9. SIBnenue 3aHoCA.

10. Teno kak cucreMa MaTepUATbHBIX TOYEK. YHCIIO CTeTeHel CBOOO Bl CHCTEMBI.

11. M3onupoBaHHas U 3aMKHYTasi CHCTEMbI MaTepHalIbHBIX TOUYEK. 3aKOH COXpaHEHHs
UMITYJIbCA.

12. Ilentp macc. Teopema o JBMKCHHUU IISHTPA Macc.

13. JIBmkeHue TeI ¢ MepeMEeHHOM Maccoid. Y paBHeHHnEe MenepcKoro.

14. JIsmxenue Ten ¢ nepemenHoi maccoit. @opmyna [unomkoBckoro.

15. MowmeHT umIysibca MaTepruaaIbHON TOUKH. MOMEHT CHIIbL. 3aKOH COXPaHCHUS
MOMEHTA UMITYJIbCA Il MaT€pUAIbHOM TOYKH.

OCHOBBI MOJIEKYJISIPHOH (PU3HUKH U TEPMOIMHAMUKH

1. BoO3HUKHOBEHHME AaTOMHCTMYECKON THUIOTE3bl CTPOEHHUS  BellecTBAa M €€
JKCIEPUMEHTAJIbHBIE JOKa3aTenbcTBa. Macca u pasMepsl MoJekyl. KosmuecTBo BemecTsa.
Mogs. [Toctosanas ABoraapo. bpoyHoBckoe nBuxkeHue. Cuibl B3aUMOICHCTBUS MOJIEKYJ.

2. CtpoeHue razo00pa3HbIX, )KUIKUX U TBEPAbIX Tel. TernoBoe IBUKEHUE MOJIEKYII.

3. Mojens uaeansHoro ra3a. I'paHuisl IpUMEHUMOCTH MOJEIIH.

4. OCHOBHO€ ypaBHEHHUE MOJIEKYJIIPHO-KMHETUUECKON TEOPUH ra3a.

5. Temnieparypa. DHeprus TEIIOBOro JBUKEHHs MosieKyll. TernoBoe paBHOBECHE.

6. Ompenenenue Ttemneparypbl. AOcoiitoTHas Temmeparypa. Temmeparypa — Mepa
CpEIHEN KMHETUYECKON HEPTUH MOJIEKYIL.

7. I3MeHeHue CKOpocTel ABMKEHUS MOJIEKYJI T'a3a.

8. VYpaBHeHHEe COCTOSHUS HAEANBHOTO Tra3a. YpaBHeHHe MenzeneeBa-KnanelipoHa.
I"a30BbI€ 3aKOHBI.

9. BuyrpeHnnss sHeprus. Pabora B TepMoinHaAMUKE.

10. KonnuectBo termiotsl. TernoemkocTts. IlepBblii 3aKOH TEpMOJIUHAMUKU. Y paBHEHHE
TEIUIOBOro OanaHca.

11. MW3zonpoueccl. AnuabGaTHblii mpomecc. BTopoil  3akoH  TepPMOAWHAMHKH:
CTaTUCTHYECKOE UCTOJIKOBAaHUE HEOOpAaTUMOCTH TpolieccoB B mpupoze. [Topsaok u xaoc.

12. TennoBble ABUraTeNnu: JBUTATENb BHYTPEHHETO CrOpaHusi, IU3elb. XOJIOAUIbHHK:
ycrpoiictBo u mnpuHuun gevctBus. KIIJ| nBurareneit. IlpoOGneMbl sHepreTukn M OXpaHa
OKpYXKAIOILEH CPEIbI.

13. Mogens ctpoenus sxuakocteid. [IoBepXHOCTHOE HATsKEHHUE.

14. Ucnapenue u kunenue. Hacpimennsiit nap. BnaxkHocTs Bo3ayxa.

15. Kpucrammuyeckue u amopduble Terma. Mojenu CTpOeHHs TBEpPAbIX —Tell
MexaHunueckue cBoiicTBa TBepAbIX Tel. Jledopmanuu e



OCHOBBI YJIEKTPOAUHAMUKH

. DIEKTPUYECKUH 3apsiji, €ro BUbIL.

CyImHOCTh TeOpUH OJU3KOICHCTBHSL.

. OCHOBHBIE CBOMCTBA JIEKTPUUECKOTO TOJIS.

. [IprHIHAI Cynepno3uuy MOJIEeH.

. Ananexrpuxu.

. Pa3zHoCTh MOTEHIIMANOB.

. DIEKTPOEMKOCTb.

. UTO Ha3BIBAIOT BOJIBTAMIIEPHOMN XapaKTEPUCTUKON?
. Pabora anexTpuueckoro Toxa.

10. 3akon Ixoyms — JIenmna.

11. DnekTpoABMKYILAs CUIIA.

12. JIsipouHast MpOBOJMMOCTb MOJTYITPOBOTHHKOB.
13. DiteKTpoIUTHYECKAS TUCCOITUATIHSL.

14. T"a30BbIi pa3psi.

15. B3aumoieiicTBrE SIIEKTPUIECKUX 3aPsIIOB.

Kosie0aHusi 1 BOJTHBI

1. Yto Ha3BIBAIOT MEXaHUYECKUMU KOJICOAHUSIMU?

2. ®opmyna nepro/ia KoJiebaHuii MaTeMaTHIECKOTO MasTHUKA.

3. Omnpenenenue COOCTBEHHOM YacTOTHI, (JOpPMYIIa.

4. ®opmyna KojaebaHU MPYKUHHOTO MasTHUKA.

5. ®opmyna sHEprUM B KosiebaTeIbHOM KOHTYPE.

6. Kaxue xonebanusi cCOBEpILAIOT CUjla TOKA U HANIPSHKEHUS, €CIIH B LIETIH aKTUBHOE
COTPOTHBIICHUE.

7. IlomHoe conpotusiienue (popmyna, onpeaeneHue).

8. Kaxk yctpoen Tpanchopmarop?

9. OnpeneneHrie MpoI0TbHOM BOJIHBI.

10. Yo Ha3bIBAIOT 3BYKOBOW BOJTHOM ?

11. Kakue ycnoBust HeOOXOMMBI 17151 U3TYyYEHUS SJI€KTPOMArHUTHBIX BOJTH?

12. YemypaBHa MIIOTHOCTH MOTOKA H3TydeHUs1? DOPMYIIHI.

13. Onpenenenne neTeKTUPOBAHMSL.

14. OnpeneneHre BRIHYXKICHHBIX MEXaHUYECKUX KOJICOaHUT.

15. Onpenenenue rapMOHUYECKHUX BOJIH.

DJieMeHTbI KBAHTOBOI (GU3UKH

. Teopus [Linanka.

. ®oTodddexT.

. 1 3akon oTorddekra.

. 3 3aKoH poTorddekra.

. Pabora BrIxo1a.

. YcnoBue potosddekra.

. Onpenenenue GoToHa.

. Umnynbe poTtoHa.

. 'mnoresa ne bpons.

. BakyyMHBI# (OTO37I€MEHT.

10. Kto npezackasan cyiiecTBOBaHHE JIaBJICHUS CBETA.
11. Xumuueckoe ieficTBUE CBETA.
12. ®opmyna [lnanka.

13. 2 3akon pororddexTa.

14. YpaBHenue DiHIITeHHA.

15. KpacHnas rpannna poroaddekra.

O o0 ~NO O WWN



Bcenennas u ee 3BoJironus

1. Yro uzywaer actpoHomusi? Ha3oBute ocHOBHOI MeToxa acTpoHomuu? Ilepeunciure
OCHOBHBIE MOJIETIM MUPA, KOTOPbIE UIMEJIM MECTO B UCTOPUU U3YUEHUsI CTpPOEHUS BeeneHHO.

2. B kakux eMHUIIAX B aCTPOHOMHHU MU3MEPSIOT PACCTOSHUSA 10 3BE3.?

3. Jaiite onpeesieHue MOHITHIO — CO3BE3/IUA.

4. Tlepeuncnure HECKOIBKO CO3BE3/UH, UCTIONb3YS 3BE3IHYIO KapTy.

5. laiite onpezneneHne 3KBaTOPUAIbLHBIM KOOPAUHATAM (TIPSMOE BOCXO0KJICHUE U
CKJIOHEHHUE), HA30BUTE UX €IMHULBI U3MEPEHUSI.

6. OmpenenuTe KOOPIWMHATHI 3BE3JIBI B BallIEM 30/IMaKaJIbHOM CO3BE3/IUU U B
30/IMaKaIbHBIX CO3BE3IUAX BALIUX POAUTENEH.

7. KT0 OTKpbUI 3aKOHBI 1BHXEeHUS Tu1aHeT? CPopMyaupynTe ux.

8. Ha kakwue nBe rpymisl aeisT miaHeTbl CoTHEYHOH cucTeMbl. OXapakTepu3ynTe
J00YI0 MJIaHETY O IUIaHY.

9. Kakue manbie Tena ConHewyHoi cucremsl Bor 3Haere? JlaliTe IM KpaTKYyrO
XapaKTEPUCTHKY.

10. Kakue npo1iecchl SBISIOTCS HCTOYHHKOM SHEpruH mbiiaromiero CoJHia.

11. Kakoe 3nauenue umeet CoiHIE AJs )KUTENEH 3eMIIM W OKa3bIBACT JIM OHO BPEIHOE
BiusHUE Ha 3emuto? Eciu f1a, TO, mepeyucianTe Kakoe.

12. Kaky¥ro poib urpaet Macca s 3Be3/1bI? Kak onpenensiroT Macchbl 3BE3]17

13. Ha kakue rpynmsl 3BE3.16I AeISITCS 1Mo pazmepam? [IpoBecTr cpaBHUTENBHBIN aHAIH3.

14, Ha xakue Trpynmbl 3BE3ABI JemsITCsa 10 1BeTy (Temmeparype)? IlpoBectn
CPaBHUTEJIBHBIN aHAIU3.

15. OnwmmmTe STansl )KU3HHU 3BE3]1, MaCChl KOTOPHIX CPaBHUMBI ¢ Maccoit CoJTHIIa, YyTh
00JIbIIIE U HAMHOTO OOJIbIIIE €r0 MACCHhl.

Pasznen 2. Xumus

OcHoBHbIE MOHATHS U 3aKOHbI XUMUH

1. OcHOBHBIEC KJacChl HEOPTaHMYECKUX coenuHeHnid. OKCUIbl U OCHOBaHUs. [IpuHIHMIIBI
KJaccu(puKaIu, XMMHIECKHE CBOMCTBA U CITOCOOBI MOTYYCHHUS.

2. OCHOBHBIC 3aKOHBI M TIOHATHS XMMHH (3aKOH COXPAaHECHMsI MAcChl M DHEPIHH, 3aKOH
MMOCTOSTHCTBA COCTaBa W KPATHBIX OTHOIICHHWH, 3aKOH SKBUBAJIEHTOB). MOJb — KOJHMYECTBA
BEIIECTBA. 3aKOH ABOTraJipo U €ro CJICACTBUA.

3. Kucnoter u conu. IlpuHmmnel kiaaccupukamuu. XUMHYECKHE CBOMCTBA U CIHOCOOBI
MOJIy4YEHHUS COJIEH.

4. AtomMHO-MOJIeKyIIsIpHOE yueHue. Teopus Pesepdopaa, e€ 10OCTOMHCTBA U HEAOCTATKH.
KBantoBas teopust atoma H. bopa, oCHOBHBIE 1OJI0KEHHU S, TOCTOMHCTBA U HEAOCTATKHU.

5. [IpuHIUIIBT 3aIOTHEHHUS aTOMHBIX OpOUTAJICH.

6. Ilepmoamdyeckuii 3akoH M TepHoaUyecKas cuctema s3jaemeHtoB J[.M. Mennaeneesa.
Hctopus u stansl co3nanus.

7. ITapameTpsl aToMa U MEPUOAUYHOCTh UX U3MEHEHHS B MPEICIIax CUCTEMBI JIEMEHTOB.

8. 3aKoH COXpaHEHHsI MacChl M PHEPTHUH, €r0 3HAUYECHUE B XMMHYECKHX pacuerax. 3aKOH
MOCTOSTHCTBA COCTaBa MU KPAaTHBIX OTHOILICHH.

9. 3akoH ABOTaapO U €r0 CIEACTBUS. 3aKOH SKBUBAJICHTOB.

10. Xwumuueckass CBSI3b W CTPOCHHE MOJEKyd. MeToa BaJeHTHBIX CBS3EH, €ro
JIOCTOMHCTBA U HEAOCTATKH.

11. Metoa MoneKynsapHbIX opOuTaneil. Ero 1ocTonHCTBA M HEIOCTATKH.

12. MexaHu3Mbl 00pa30BaHMsl XUMUYECKOM CBS3H.

13. KoBaneurHas cBI3b.

14. UonHas CBsI3b.

15. MeTamnnueckas CBSI3b.



Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucrema XuMHu4ecKux dJjiemenTos 1. U.
MenjaeeeBa

1. BemectBo. CocTaB BeliecTBa. ArperatHble COCTOSTHUS BELIECTBA.

2.YucThle BeniecTBa M CMECH, CIOCOOBI Pa3/ieIeHus U X UCIOJIb30BaHue. MaccoBas 1
00BbEeMHast 10JI1 KOMIIOHEHTOB B CMECH.

3.CrpoeHnue aroma.

4. Ilepnoanueckuii 3akoH U Ilepuoanueckas cuctema XuMHAYECKHUX 3J1eMeHToB J]. 1.
Menneneesa. 3Hauenue llepuonyeckoro 3aKoHa Jyis pa3BUTHS HAyKHU.

5.BHUaBI XUMHYECKOH CBSI3H.

6./lucrepcHbie CUCTEMBI.

7. Knaccugukanusi XUMAYECKUX PEaKIHi.

8.CxopocTh XUMHYECKHX peakiuii. DaKkTOpHbI, BIUSIONIAE HA CKOPOCTh XUMHUYECKIX
peaKuui.

9. OOpaTuMOCTh XUMHUYECKHUX PEeaKIni. XMMHUYECKOE PaBHOBECHE M CIIOCOOBI €ro
CMEIIEHUS.

10.Crioco06p1 BeIpaykeHUsI KOHIIEHTPALIUH PACTBOPOB.

11. Teopust 3MEKTPOJIUTUYECKON AUCCOIUALINH, DIIEKTPOJIUTHI U HEANEKTPOJIUTHI.

12.OKuCIUTENBHO — BOCCTAHOBHUTEIIBHBIE PEAKIUH.

13. Knaccudukanus Heoprauuueckux Beniects. Kitaccel HeopraHuueckux cCoeTuHeHM:
OKCH/Ibl, KUCJIOTBI, OCHOBAHUS, COJIH.

14. Merannsl. VX nonoxenue B [lepnoanueckoi cucreMe XMMUYECKUX 351eMeHToB JI. M.
MenneneeBa. @usnyeckne CBOMCTBA METAJUIOB.

15. HemeTaiuiel — MpoCThIE BENIECTBA. 3aBUCUMOCTh CBOMCTB TAJIOTEHOB OT UX
MIOJIO’KEHHS B IEPUOAMYECKOM CHCTEME.

CrtpoeHue BemecTBa

1. SInpo nHyKIOHBL. DnekTpoH. M3otomsl. Hykmumsr.

2. DNeKTpoHHbIE KOH(UTypaIliid aTOMOB XUMUYECKHX 31eMeHTOB. KBaHTOBbIE UncIa.

3. AtomHas opbuTanb. PactipeneneHue 3JeKTPOHOB IO OpOUTAIISIM.

4. BasieHTHbBIE BO3MOXHOCTH aTOMOB XUMHUUECKUX JIEMEHTOB. BaneHTHbIE AJIEKTPOHBI.

5. Tlepuoauveckuii 3aKOH M MEPUOANYECKAsT CHCTEMa XUMHYECKHX nemeHToB J1.1.
Meunneneesa.

6. Xumuueckas cBsi3b. MloHHas xumuueckas cBs3b. KaToHbl v aHHMOHBL. CTeneHb
OKHUCJICHUS.

7. KoBajeHTHas XUMHUYECKas CBA3b, €€ PAa3HOBUIHOCTH M MEXaHU3MbI 00OPa30BaHMSL.
XapakTepucTUKa U CBOWCTBA.

8. Merannuueckas cBs3b. BogopoiHas cBA3b.

9. BemectBa MOJEKYASIPHOTO W HEMOJEKYISpHOro cTpoeHus. Kpucrammmdeckue
PEIIEeTKH.

10. ITpuunHbl MHOTOOOpA3Us BEIIECTB.

11.Yucrslie BemecTBa 1 cMecH. JlucnepcHble CUCTEMBI.

12.Crioco0sl BeIpakeHHsI KOHIIEHTPAIIMH PacTBOPOB: MaccoBasi JA0JIsl paCTBOPEHHOTO
BEIIECTBA, MOJISIPHAS KOHIIEHTPAIIHUS.

13.Knaccudukarys XuMHYEeCKUX peaKkiuil.

14. Cxopoctb XuMu4ecKkoi peakiinu. @akTopsbl, BIUSIONIAE HA CKOPOCTD.

15. Karanus. [TonsiTie 0 KaTanu3arope U MEXaHU3MeE €ro JICHCTBHSL.

Boaa. PacTBopsl

1. MloHHbIe peakiyuu B pacTBOpaXx.
2. [Tpou3sBeneHne pacCTBOPUMOCTH.



3. MonHoe npou3BeieHNe BOIbI, BOJAOPOIHBIN TOKA3aTeb.

4. T'maponu3 coneit.

5. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE ITpoLiecchl. CTENEeHb OKUCIEHUS U CTPOCHHE
aTOMa JIEMEHTA.

6. Knaccudukanus OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

7. CrocoObl paccTaHOBKM KOX((UIIMEHTOB B OKUCIUTEIHLHO—BOCCTAHOBHUTEIBHBIX
peakuusax. MeTopl 3J€KTPOHHOro 0anaHca U HOHHO-3JIEKTPOHHBII.

8. DAeKTpOoIHBIN NOTEHIIUAI U PSIJT HAIPSDKEHHS METAIIJIOB.

9. CranmapTHBIH U peabHbIA 3JEKTPOIHBIN NoTeHIHaN. Y paBHeHnne Heprcra.

10. ®axropsl, BIUSIOMIKE HA TPOTEKAHNE OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKIHA.

11. XumMudeckue HCTOUHUKY TOKA. |"ajbBaHMUECKUE 3JIEMEHTHI.

12. TIpotiecchl, MPOUCXOISIIIE TIPH 3aPSIKE U Pa3psIKe CBUHIIOBOTO aKKyMYIISTOPA.

13. DitekTposin3. 3aKOHBI JCKTPOIIH3A.

14. O6mue cBoiicTBa MeTaIOB. MeTamudeckas CBsi3b. Kopposusi MeTaioB U CIiocoObl
OOpBLOBI C HEH.

15. Kommuiekcuble coequnenus. OOmias xapakrepuctuka. [loHaTHEe KOOpIMHAIMOHHAs
CBSI3b.

XuMuYecKue peakuuu

1. Xumuueckas CBsI3b M CTPOCHHE MOJIEKYJ. MeTO/1 BaJIeHTHBIX CBSI3€H, €ro JOCTOMHCTBA
Y HEJIOCTATKH.

2. Metoa MoneKy sIpHBIX opOuTaneil. Ero mocTonHCTBa M HEOCTATKY.

3. MexaHu3Mbl 00pa30BaHUsI XUMHUYECKOW CBSI3H.

4. KoBaneHTHas CBSI3b.

5. Nonnas cBs3b.

6. MeTannnueckas CBS3b.

7. MexxmonekymnsipHoe B3anmoiericteue. [Ipupoaa Ban-nep-BaanbcoBbix cui.

8. T'mOpummzanus atoMHBIX opOuTaneit. Tunbl rubpuausanun. [IpocTtpancTBeHHOE
pacnosoX)eHne THOPUTHBIX aTOMHBIX OpOUTAIEH.

9. Ilepssiii 3akoH TepmoauHamuku [lonarue sutansnus. [IpuHunel pacuera 3Toro
TEPMOJIMHAMHYECKOIr0 IapaMeTpa NPUMEHUTEIbHO K XUMHUYECKUM CHCTEMaM.

10. Bropoii 3akoH TepmoauHamMuku. [lonstue sutponus. [IpuHiunsl pacuera 3T0oro
TEPMOJIMHAMUYECKOI0 IapaMeTpa MPUMEHUTEIbHO K XUMHUYECKUM CHCTEMaM.

11. CsoGomnass o»Heprus Imb0Oca, Kak KpPUTEpUA  OLEHKH  BO3MOXXHOCTH
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI XMMHUECKUX MPOIIECCOB.

12. 3akoH AeicTBYIOMMX Macc. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON PEeaKIMK OT
KOHLIEHTPALIMU U MPUPOJIbI PEAarupyronnx BEIIECTB.

13. Dueprus aktuBanuu. [loHsTHE aKTUBMPOBaHHBIN KOoMIUTeKC. 3akoH Bant-I'odda.

14, Karanus.

15. Xumuueckoe paBuoBecue. [Ipunnun Jle-IllaTense. KoncranTta paBHOBecHs Kak
KpUTEPUI OIIEHKH OJTHOCTOPOHHETO MPOTEKAHUS XUMUYECKOTO TpoIliecca

Kuaccnpukanmust HeOpraHu4ecKuX COeJUHEHNH U UX CBOMCTBA

1. Kinaccuduxanusi KOMIUIEKCHBIX COeIMHEHUI

2.YCTOWYMBOCTh U AUCCOLMAINS KOMIUIEKCHBIX CO€IMHEHUH B BOJIHBIX PACTBOPAX

3.Onementsl | A rpynnbsl. O0miast XapakTepucTHKa. XUMHUYECKast aKTUBHOCTb MPOCTBIX
BEIIECTB. XapaKTEPUCTUYECKUE COEANHEHUS U UX CBOICTBA

4.3nementsl |l A rpynmnbl. OOmias xapakrepucTuka. XUMUYECKass akTUBHOCTh MPOCTHIX
BEIIECTB. XapPAKTEPUCTUUECKNE COETUHEHUS U UX CBOMCTBA.



5.00mas xapakTepucTHKa MapraHma (IOJOXEeHHe B TEPUOJUUECKON  CUCTEME,
ANIeKTpOHHAast (popMysa, BOSMOXKHBIE CTETIEHH OKUCIICHUS). XUMHUYECKas aKTUBHOCTH IMPOCTOTO
BELIECTBA. XaPaKTEPUCTUUECKUE COETMHEHUS U UX CBOMCTBA

6. OOmias xapakTepucTUKa XpoMa (I0JIO’KEHHE B TIEPHOJHUECKON CHCTEME, AIIEKTPOHHAS
¢dopmyna, BO3MOXKHBIC CTEIIEHW OKHUCIICHUS). XHUMUYECKas aKTHBHOCTH IPOCTOTO BELIECTBA.
XapakTepuCTUYECKNUE COEAMHEHUS U UX CBOMCTBA.

7. OOmasi xapakTepucTUKa >kelie3a (MOJI0KEHHE B MEPHOJUYECKOM cucreme,popmyina,
BO3MOXHbBIE  CTENEHM  OKUCICHHs). XHUMHUYecKass aKTUBHOCTb  IIPOCTOIO  BELIECTBA.
XapaKTEepUCTUUECKUE COCTMHEHUS U X CBOMCTBA

8. OOuias xapakrepucTuka Meau (IOJIOKEHUE B MEPUOJUYECKON CHCTEME, IEKTPOHHAs
¢dopmyna, BO3MOXKHBIE CTETICHW OKHUCIIEHUS). XHWMUYECKas aKTHBHOCTh IMPOCTOTO BEUIECTBA.
XapakTepUCTUUECKUE COETMHEHUS U X CBOMCTBA

9. O0mast XxapakTepucTuKa azoTa (MOJ0KEHHE B MEPHOJINYECKON CHCTEME, AJIEKTPOHHAS
¢dbopMyna, BO3MOJKHBIE CTENEHH OKHUCIEHMs). XHMHUYECKass aKTUBHOCTb IPOCTOrO BELIECTBA.
XapaKkTepUCTUUECKUE COCTMHEHUS U X CBOMCTBA

10. OOmas xapakrtepuctuka Qocdopa (MONOKEHHE B TEPHUOJUUYECKON CHUCTEME,
ANIEKTPOHHAsT (popMysa, BOSMOXHBIE CTENEHH OKUCIECHHs). XHMMHUYECKash aKTUBHOCTh MPOCTOTO
BEIECTBA. XapaKTEPUCTUUECKUE COEMHEHNUS U UX CBOIICTBA

11. O6mias xapakTepuCTHKa cepbl (II0JIOKEHNE B MEPUOJINYECKON CHCTEME, AIIEKTPOHHAS
¢dbopMyna, BO3MOXKHBIE CTENEHH OKUCIEHMs). XHMMHUYECKas aKTUBHOCTh IPOCTOTO BEIIECTBa.
XapakTEepUCTUUECKUE COETMHEHUSI U UX CBOMCTBA

12. OOmiast xapakTepuCTHKa KHUCIOpoAa (MOJIOKEHHE B MEPUOJAMYECKON cHcTeMe,
ANIEKTpOHHAsT (opMysa, BOSMOXHBIE CTENEHH OKUCICHHs). XUMUYECKas aKTUBHOCTb MPOCTOTO
BEILIECTBA.

13. OOmias xapakTepHCTHKa TrajioreHoB. XHMMHUYECKas aKTHUBHOCTh IMPOCTHIX BELIECTB.
XapakTepuCTUUECKUE COCTMHEHUS U UX CBOMCTBA

14. OOmias xapakTepuUCTUKa aTlOMUHUS (TIOJIO)KEHHE B MEPUOJAMYECKON CHCTEME,
aneKkTpoHHas (opmyna). XuMuueckas aKTUBHOCTb IMPOCTOTO BELIECTBA. XapaKTepUCTUUYECKHE
COEIUHEHMS U UX CBOICTB

15. O6mast xapakTepucTrKa 0opa (IoJI0KEHNEe B TIEPHOINYECKON CUCTEME, DIIEKTPOHHAS
¢dbopmyna). Xumudeckasi akTUBHOCTh MPOCTOTO BEIECTBA.

MeTa/JIbl 1 HEMETAJLIBI

1. ®rop. BaneHTHBIE BO3MOXKHOCTH, cTeneHb okuciaeHus. [lonydenune. Xumudeckue
CBOMCTBA.

2. BzaumopeiicTBre Cynb(UI0B METAJUIOB C OKUCISIIOIIMMU ¥ HEOKUCIISIFOIIIUMHU
KHUCJIOTAMH.

3. Paznoxxenue cosneit aMMonuus (kapOoHaTa, XJIOpHUIa, HUTpaTa, HATPHUTA, JTUXPOMATa)

4. Cepa. BaneHtHble BO3MOXKHOCTH, cTerieHu okucienus. [lonyuenue (13 cepoBoaopoa,
CEPHUCTOrO Ta3a). AJuioTponus. XMMUYECKHUE CBOKCTBA.

5. Ilepokcun Bogopoa. Ctpoenne. OKHCIMTEIBHO- BOCCTAHOBUTEIIbHBIC CBONCTBA.
[Tomyuenue.

6. Kucnotsr pocdopa. Ctpoerue. OcHoBHOCTS. [lomyuenue. XuMuyeckue CBONCTBA.

7. Kucnopon. BaneHTHble BO3MOXXHOCTH, CTeneHH okucieHus. llomydenue (u3
CEPOBOJIOPOJA, CEPHUCTOTO Tra3a). AJoTponus. XMMUYECKHE CBOICTBA.

8. Ammuak. [Tomyuenue. BoccTaHoBHUTENnbHAS aKTUBHOCTh aMMHaKa (B3aMO/ICICTBHE C
OKCHJIaMU METAJJIOB, CUJIBHBIMH OKUCIUTENSIMH ). OCHOBHBIE CBOHCTBA aMMHAaKa.

9. Kpewmumuii. OkucnuTen-HO- BOCCTAHOBUTEIbHAS TBOMCTBEHHOCTH (PACTBOPEHUE B
1IEJI0YH, B @30THOM KUCJIOTE, B3aMMOJIEUCTBUE C XJIOPOM M KHCIIOPOJIOM. )

10. Yrnepon. BaneHTHBIE BO3MOXHOCTH, cTenieHU okucaeHus. [lonydenue. Annorponus..
XHUMHUYECKHE CBOMCTBA.



11. A3ort. BanieHTHBIE BOBMOXHOCTH, CTeNleHb okucienus. [lonydenune. Xumuueckue
cBOiicTBA. XUMHUYECKasi CTAOMIBHOCTb.

12. Mucynbdun xene3a (muput). Ctpoenue. CTeneHN OKUCICHHS SIEMEHTOB.

13. ®ocdop. BaneHtHbie BO3MOKHOCTH, CTeTIEHU OKucieHus. [lonyuenne. AmnoTponus.
XUMUYECKUE CBOMCTBA.

14. BoccranoBuTeIbHAs CIOCOOHOCTH TaJIOTEHOBOAOPOI0B (TIOKA3aTh HA IPUMEPE
peakiuu ¢ KOHLIEHTPUPOBAaHHOW KUCIOTOM XJ10puaa OpomMuaa, ioauaa Kamus)

15. T'uaponms cumuimaa, pochuaa, HUTPHUIA KATTBITHS.

OcCHOBHbIC MOHATHS OPraHMYeCKOM XMMHUM U TEOPHsl CTPOCHUS OPraHUYeCKHX
coeIMHEeHU I

1. OcHOBHBIE MOJOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHMSI OPraHUYECKUX COEAMHEHUN
A.M.BbytiepoBa. OcoOEHHOCTb AMEKTPOHHOTO CTPOEHUS aToMa yriepoaa. M3omepus.

2. [TpuarHBI MHOTOOOpA3Ms OPraHNIECKUX COSAMHEHHH.

3. Obmas dopmyrna alkaHOB; XapaKTep CBS3W B MX MOJICKYJIaX: MOHSATHE TOMOJIOTOB;
npaBmia cucremarnyeckot HomeHnknatypsl (MIOITAK) ans ankaHoB; sMnupudeckre Ha3BaHUS
M3Yy4aeMbIX aJIKaHOB; CBOMCTBA M MPAKTUYECKOE 3HAYCHHUE N3YUCHHBIX aIKaHOB.

4. TlpenenbHble YriIeBOJOPOAbI, 0o0mIas GopMmyina cocTaBa, TOMOJIOTMUYECKAs Pa3HOCTb.
Xumudeckoe cTpoeHue. KoBajgeHTHBIE CBs3M B MOJIeKynax, SP-TuOpuamzanms. [lorstue
YTIE€BOJAOPOIHOTO pajaukaina. Mzomepus yrieBoJOpoAHOTO CKelleTa.

5. CuctemaTudeckas HOMEHKIIaTypa. XUMHUYECKUE CBOWCTBA: TOPEHHE, TAIOUIUPOBAHHE,
TEPMHUUYECKOE pa3JokKEeHHUe, JETHAPUPOBaHUE, OKHCIEHUE, n3oMepusalus. MexaHusm peaxkiuu
3amernieHus. CHHTE3 yrieBo0poa0B (peakius Bropiia).

Yr/1eBoA0PObI U X IPUPOIHbIE HCTOYHHKH

1. MeraH, cBOlCTBa, MPUMEHEHHUE.

2. O6mras popmMyIia aJKeHOB, ATKWHOB, TUECHOBBIX YIIIEBOJAOPOIOB; TOMOJIOTHICCKUHN DS
Y BUJIBI H30MEPUH; HX XUMUYECKUE CBOWCTBA U TIPAKTHUECKOE TPHUMEHEHHUE.

3. Anxennl. OOmas ¢opmyna ankeHOB. OTwieH. Ero crpykrypHas ¢opmyia.
DJEeKTPOHHOE CTPOCHHE.

4. Bunpl cBsi3u 1 SP2-rHOpH NI aTOMOB yriiepoa. [ OMOJIOTHYECKHH PsijI STHIICHOB.

5. Cucremarudeckas HOMeHKIaTypa. [lomyueHre akeHoB.

6. XuMHU4YecKre CBOMCTBA aJIKEHOB: PEaKIUsi HOHHOTO MPUCOCINHEHNUS (B3aMMOICHCTBHUE
C TaJIOTEHaMH, TaJIOT€HOBOIOPOIAMH, BOJIOPOJIOM, BOJION).

7. OOwsicHeHHMe TpaBWiIa MapKOBHHKOBA C TMO3UIMA AJIEKTPOHHOTO CTPOCHUS
pearupyroux BemecTB (Ha IpuMepe MpoTIeHa).

8. OkucneHne aIKeHOB IepMaHraHatom kanus. ['openue.

9. [Monmumepwuzanus. [ToHATHS: MOHOMED, TIOJTUMEP, CTETICHb OJTUMEPHU3ALIUH.

10. CpoiicTBa nonmaTrieHa. [IpuMeHeHre STHIICHOBBIX YTIIEBOIOPO/IOB.

11. JIueHOBBIC YriIeBOAOPObI (YIICBOIOPOIBI C ABYMSI JBOWHBIMU CBsi3siMu). [loHsATHE O
JMEHOBBIX YIIEBOJOpOJaX: HMX oO0mas QopMyna; cucremMaTHyeckas HOMEHKIATypa: BHUIbI
U30MEpUH.

12. ComnpsbkeHHbIE CHCTEMBI C OTKPBITOH LIeMbIo (Ha mpumepe OyTraauena-1,3).

13. Oco6eHHOCTH NMEKTPOHHOIO CTPOEHHSI YTIIIEBOIOPOJIOB C CONPSKEHHBIMU JIBOMHBIMU
CBSI3SMU.

14. Xumnueckue CBOMCTBA IMEHOB B CPAaBHEHUU C aJIKEHAMH.

15. Ankunbl. AuerusneH. Ero cTpykTypHas M 37eKTpoHHast (GOPMYIIbI: Sp- THOpUIU3aAIHs
yriepoJHoro aroma. 'omonorndeckuit psia aueruwieHa. O6mas popmyia alkuHOB.

Kuciopoaconep:xamue opranndecKue coenHeHust



1. Crpoenue MoJieKyibl O€H30J1a; 3aBUCUMOCTh XUMUYECKUX CBOMCTB OT CTPOCHUS
MOJIEKYJIBI.

2. benzou. CtpykrypHas ¢popmyna. Tun rubpuausanyu aToMoOB yriiepoa B 6€H30JIbHOM
KOJIbIIE (Sp-THOpHAN3AIIHS).

3. TlonsTHe 00 37IEKTPOHHOM CTPOCHHUHU OEH30J1a KaK CONPSHKEHHON CUCTEMBI C
'3aMKHYTOMU 1enblo. Jlenokanu3aius p-3JeKTPOHOB.

4. DMnupuyeckue (TpuBHaJIbHbIE) Ha3BaHUs. [IpUpoiHbIE HCTOYHUKN U CUHTETUYECKHE
CTIOCOOBI TIOTYYEHHS ApOMATHYECKHUX YTIIEBOI0POJIOB.

5. B3aumocBs3b npeieIbHbIX, HENPEAEIbHBIX U apOMaTHUYECKUX YTIIEBOIOPOJIOB.

6. Ou3MUecKre U XMMUYECKHE CBOWCTBA OeH30JI1a.

7. XapakTepHble peakiiui HIOHHOTO 3aMelieHus (OpoMupoBaHre, HUITPOBAHUE).

9. OTHOMIEHHE OEH30I1a U €0 TOMOJIOTa TOJIy0JIa K OKUCIICHHIO TIEPMAHTaHATOM KaJlusl.

10. Ctupou - BakHEHIIIee TPON3BOTHOE OEH307Ia.

11. Crpoenue, cBoiicTBa cTUpOIIA.

12. VYrieBoJopoAHBIN COCTaB CBOMCTBA HE(PTH: CYINIHOCTh KPEKHHTa; OCHOBHBIC
MIPOJYKTHI, IOJTy4aeMble U3 HEPTH, UX IPUMEHEHHE; CYILIHOCTb MPOliecca KOKCOBAHUS YIJIS.

13. ITpupoaHbIe U OMTyTHBIE HEPTSIHBIE Ta3bl. X cocTas.

14. Hedts. CocraB u cBoiictBa HedTu. DpakiinoHHas meperoHka HepTy U MpuMeHeHHe
ee MPOAYKTOB.

15. Yroms, ero xumudeckas rnepepadorka. Koxcoranue yris. [Ipobiema nomydeHus
KUJKOTO TOIUIMBA U3 YTJIS.

A3oTcoaepikane opranndeckue coennenus. [loaumepsnl

1. Ctpoenue, CBOMCTBa, MOJYYCHHUE W TNPHUMEHEHHE CIOXHBIX 3(DUpOB; MpeBpalieHue
KHPOB ITUIIU B OpPTaHU3ME.

2. Ctpoenune cioxHbeiXx 23¢upoB (obmas ¢opmyna). Peakmus stepudukammm.
OO6paTUMOCTh peaKIMK ATEPUPUKAITUHN.

3. )Kupsl 1 X CBOWCTBA.

4. Beicmine KapOOHOBBIC KHCIOTHI, BXOJSAIIME B COCTAaB MPHUPOIHBIX (OJICHMHOBAS,
creapuHOBas). Pu3nveckue U XUMHYECKHE CBOWCTBA JKUPOB; THAPOJIH3 JKUPOB; X OKHCIICHHE;
THJIPUPOBAHUE YKHUIKUX )KHPOB.

5. CtpoeHne MOHOCaxapugoB (TJIFOKO3bI W (PYKTO3bI), AHUCAXapuiIOB (caxaposbl),
MOJIMCaxXapuIoB (Kpaxmayia M IeJUTFOJIO3bI); CBOMCTBA TJIFOKO3BI, CaXapo3bl, HEIUIFOJIO3bI U UX
MPUMEHEHHE.

6. [TonsiTre 1 kaccuukanus yrieBoaoB. MoHocaxapusl. [Tonsitue o gortocunTese.

7. CTpoeHHE INTFOKO3bI KAK MHOTOATOMHOTO aJIbJICTUI0CIIAPTA.

8. Buzpl m30Mepun MOHOCaXapuI0B.

9. U3o6paxenue hopmynsl D - TIIOKO3BIL.

10. Xumudeckue CBOWCTBA TITFOKO3bI, 00YCIOBIICHHBIE HATMYUEM AJIbJICTUIHOM IPYIIIBL:
okuciaenue okcuaom cepedpa (1) mmm rugpoxcumom meau (11).

11. Bunsl 6poskeHus TIIIOKO3bI (CIUPTOBOE M MOJOYHOKUCIIOE). 3HAYCHHE TITFOKO3bI U €€
MIPOM3BOJIHBIX [T UenoBeka. HaxoxkieHue TIoKo3bl B IPUPO/IE.

12. Tlonsitre o ButamuHe "C" (ackopOMHOBAsE KUCIIOTA).

13. ®pykTo3a - CTPYKTYpHBIN U30Mep T0K03bl. CTpOeHHE U CBOMCTBA (DPYKTO3HI.

14. lucaxapuasl (MambTO3a U caxapo3a), UX COCTaB, CTPOCHHUE, CBOMCTBA, PEAKIIHUS C
ruapokcuaom meau (11), ruaposus.

15. Tonucaxapuapl. Kpaxman. CocraB, cTpoeHre. XUMUYECKUE CBOWCTBA: PEAKIHH C
WOJIOM, TUAPOIIU3.

XuMud 4 ;KU3Hb



1. Benku. Xumuueckas ¥ MpOCTPAaHCTBEHHAsI CTPYKTYypa. buonorunueckue GpyHKIUH.

2. OU3MKO-XMMHUYECKHE CBOWCTBA OCJIKOB, MPEBPALICHUE X B TEXHOJIOTUIECKUX
poueccax.

3. OYHKIMOHAIBHO-TEXHOJIOTUYECKHUE CBOMCTBA OCIKOB MPH MPOU3BOJICTBE MHUIIEBHIX
IIPOJIyKTOB.

4. Ponb OenKOB B IUTAaHUU YesioBeKa. Kpurepuu olleHKH NMUIEBON U OMOJ0Trn4ecKon
LIEHHOCTH O€JIKOB.

5. KomOnHIpOBaHHBIE OETKOBBIE POIYKTHI, UX AHAJIOTH.

6. AHanm3 OSJIKOB: IPUHITUTIBI, METOIbI, TI0IXOIbI.

7. benku )KUBOTHOTO U PaCTUTENBHOIO IIPOUCXOKICHUSI.

8. Jlumuuer. Ctpykrypa, GU3NKO-XUMHUECKUE U (PYHKIIHOHAIBHO-TEXHOJIOTHIECKIE
CBOICTBA PaCTUTEIbHBIX U )KUBOTHBIX KHUPOB. MeTO0/1bI aHaIM3a B MUILEBBIX MPOAYKTaX.

9. IlpeBpamieHue IJWMOUAOB TpH TIPOW3BOJCTBE, XPAaHCHHH W TIEPEBAapUBAaHUHN B
OpraHusMe.

10. ®uznonormyeckas poib JIUHIOB.

11. BiusgHue TMNNUI0B HA YPOBEHb CTAOMIBHOCTH MPOIYKIUHU IPU XPAaHEHUH, METO/1bI
BBIJICJICHUS X U3 ChIPbsI U TIUILEBBIX TPOIYKTOB.

12. VrneBomel. CTpykTypa, PU3HKO-XUMHUECKHE U PYHKIIMOHATHHO-TEXHOJIOTHIECKHE
CBOMCTBA.

13. [peBparenne yrieBoaoB MO/ JCHCTBUEM IMHIIIEBAPUTEIEHBIX (PEPMEHTOB.

14. TlpeBpaieHue yrieBooB B Ipoliecce OMOI0rHUeCKOTO OKUCIEHUS, IPU XPAaHEHUH U
nepepaboTke. XapakTepuCcTUKa MPOMEXKYTOUHBIX MPOIYKTOB.

15. Kneiicrepuzauus u kapaMmenusauusa. Poib yrieBoJoB B 1BETOOOpa30BaHMUH,
(opMUpPOBaHNUHU BKYCa U CTPYKTYPBHI.

Pasznen 3. buoaorus

bH010rusi — COBOKYIMHOCTH HAYK O KMBOM mpupoae. Meroabl HAYYHOr0 MO3HAHUSA
B OMoJsI0oTHH

1. [ToyemyBa)kHO PacCCMOTPETh OPTAaHU3M YEJIOBEKa KaK OMOJIOTUYECKYIO CUCTEMY?

2. KakoBbl cienruyeckue 0COOEHHOCTH OpraHu3Ma 4esioBeKa?

3. B yeMm 3akmrouaeTcsa OMOJIOrMYeCcKOe 3HaYeHEe roMeocTasa’?

4. KakoB OMOJIOTUYECKUN MEXaHU3M IO IepKaHUsI roMeocTa3a’?

5. Kak BiauseT cnocoOHOCTh OpraHu3Ma 4esloBeKa K aJanTallid Ha COCTOSTHUE €Tro
310pOBbs?

6. Kak ocymiecTBisieTcs: MbIIIeuHas 1eATeIbHOCTH? Kak MpoucxXoIuT sHepreTuieckoe
obecrieueHre pabOTAOIIMX MBIIIIL?

7. Kak mpouCcX0aUT COKpaIeHUE U paccaadeHne MBIIIIIHI?

8. Kakue BompocsI penraer OMoxumus criopra?

9. KakoBbl Onoxumuueckre QyHKIUU TUTaHus?

10. Kak ocymiecTBnsieTcst sHEpreTuyecKkas PyHKIUs TUTaHUS?

11. KakoBbl OMOXMMHUYECKUE KPUTEPUHU PAITUOHATHHOTO MTUTAHUS?

12.TToueMy BUTaMHHBI OBUTH OTKPBITHI 3HAYUTEIHHO MO3KE APYTrUX KOMIIOHEHTOB
MMUTaHus?

13. YUto nokazanu pe3yiabTaThl XUMUYECKOTO CHHTE3a BUTAMUHHBIX MIPernapaTroB?

14. B yem nposiBsieTcs OMOIOTHYeCKasi aKTUBHOCTh BUTAMUHOB?

15. Kak Ha3bIBalOT ¥ KINaCCU(PHULUPYIOT BUTAMHUHbI?

Kiaerka



1. K10 chopmynmpoBa OCHOBHBIE ITOJIOKEHUS KIETOUHOM TeOpun?

2. KakoBbI OCHOBHBIE MTOJIOKECHHUS KJICTOYHOH TEOPHUU.

3. KTo nomomHWI KIETOYHYI0 TEOPHUIO MOJOKEHUEM O TOM, YTO HOBBIE KIETKH MOTYT
00pa30BbIBATHCS ITYTEM JICIICHUS?

4. KakoBa TONIIMHA KJIETOYHOH MeMOpaHbl? UTO SBIISIETCS €€ OCHOBOM?

5. Uem 0OpazoBaHa KJI€TOYHAs CTEHKA pacTEHUM, rpuOO0B, OaKTepuii?

6. Uro Takoe aronurtos? IuroMTO3?

7. Kakue opraHu3zMbl OTHOCSTCS K 9yKaproTam?

8. Uem npencraBiiena 00osiouka siapa?

9. Yro pacmoio;keHo B KapHoIUIa3Me, SAepHOM COKe?

10. Yro Ttakoe xpoMaTHH? XpOMOCOMBI?

11. Yro Takoe kapuoTHI?

12. Kakue KIeTKH coaepKar JUILIOUTHBIN, i KaKUe — FAMIOUIHbBIN Ha0op XpoMocom?

13. Kakne XpoMOCOMBI Ha3bIBAIOTCSI TOMOJIOTUIHBIMHU ?

14. Korpa B kieTkax genoBeka 92 xpomarupl, 92 mosrekysr JTHK?

15. Kakue ¢pynkuun Beinonuset raaakas SI1C? [epoxosaras II1C?

Opranusm

1. IIpocTpaHCTBEHHO-BPEMEHHASI OpraHU3aIMsl KaK CBOMCTBO OMOJIOTHYECKUX CHCTEM.

2. XpOoHOOHOJIOTHSI.

3. buopurmonorus. CTpykTypa W XapaKTepUCTHKAa OHOPUTMOB, KiIacCHUMUKAIUSI
OMOPUTMOB, CHHXPOHU3AaTOPbl OMOPUTMOB, T€HETHYECKUN KOHTPOJIb OMOPUTMOB.

4.  Xponodusuonorus.  XpPOHOMEIWUIIMHA.  XPOHOMATOJOTHUSA.  XPOHOTEpAIHsL.
XPpOHOIUATHOCTHKA. XPOHO(PAPMaKOJIOTHSI.

5. Bpemennas opraHuzamnus Ha KJIETOYHOM ypoBHE. JKU3HEHHBIN ITUKIT KJIETKH, €T0
BapUAHTBHI.

6. Murotnyeckuit uki. Temomepras JIHK. Mutotndeckas akTHBHOCTD TKaHEH.

7. Perymsuusi MHMTOTHMYECKOTO LMKJIA; HapylleHHe MPOCTPaHCTBEHHO-BPEMEHHOM
OpraHu3aliy Mpu OHKOTpaHchopMaluu TKaHeH.

8. Meiio3. ®a3el Mei03a, HUX XapaKTepUCTUKA U 3HaYeHHE. PexomOuHaIms
HACJIEICTBEHHOTO MaTepuala, €€ MEIUIIMHCKOE U 3BOJIIOIMOHHOE 3HAUCHHE.

9. MoHorenHoe u moJUreHHoe HacinenoBaHue. (OCOOEHHOCTH AayTOCOMHOTO H
CIIETJIEHHOTO C [10JIOM HAcJIeI0BaHUsI.

10. Xpomocomuas Teopus HaciencTBeHHOCTH. Ciierienne reHoB. KpoccuHrosep kak
MEXaHU3M, OTPEAEISAIOUI HapyIIeHHe cleIuieHus reHoB. [loctpoenne kapT xpoMocoMm.

11. Teneruka nmoja. XpoOMOCOMHBII MeXaHU3M ompezeneHus noia. Hacnenosanue
MIPU3HAKOB, CIIETIEHHBIX C MOJIOM.

12. V3ameH4nBOCTH, €¢ BUAbL. DeHoTUNHYECKass U3MEHUYUBOCTh. POJIb T€HOTHUIIA U CPEJIbI
B (opmupoBaHuM PeHOTUNA. DNMUTEeHETHKA. JKCIIPECCUBHOCTD U MIEHETPAHTHOCTb.

13. MonudukanronHas U3MEHUYUBOCTb. Hopma peaxkuu MpU3HaKa.
BapuaiimoHHOCTaTUCTUYECKUI METO] U3YUEeHUS MOAU(PUKAITMOHHON U3MEHUYHUBOCTH.

14. Tenotunuyeckas U3MEHYUBOCTb. MyTanuu, UX KiaccuUKaius U MeXaHU3MbI
BO3HUKHOBEHUS. MEIUIIMHCKOE U SBOJIFOIIMOHHOE 3HAUEHUE MYTalUH.

15. T'ennbie myTanuu. [IpuarHBI 1 MEXaHU3MBI BOSHUKHOBEHUSI TeHHBIX MYyTaIlUH.

Bun

1. Kapuotur, ero xapakrepucTuka. MexaHu3Mbl MOAJepKaHNs TOCTOSIHCTBA KapUOTHUIIA
B psAly IOKOJICHUH OPraHU3MOB.

2. T'eHomHbIe MyTalMu, MEXaHU3MbI BOZHUKHOBEHHUs. Kitaccudukanus reHOMHBIX
MyTaluu.



3. TI'enoxormmu u penoxonuu. MyrareHHbIe (GaKTOPBI 1 MEXAHU3M UX JCHCTBUSI.
AHTUMYyTareHsble (pakTopbl U MEXaHU3MBI.

4. OcoOcHHOCTH 4YelOBeKa Kak OOBEKTa TIEHETHYECKHX HCcClenoBaHuid. MeTonsl
U3Y4YEHHUS T€HETUKHU YEJIOBEKA.

5. llonmynsunOHHO-CTaTUCTUUECKUN METOJ B TEHETUKE YEJI0OBEKA. 3aKOH XapIu-
BaiinOepra u ero npuMeHeHne IS OIS YeToBeKa.

6. ['eneanoruueckuii METO 1 N3y4eHHsI TEHETUKH YEIOBEKa.

7. OcoOeHHOCTH HacleT0BaHHUS PU3HAKOB B POJIOCIOBHBIX C ayTOCOMHO-IOMUHAHTHBIM,
ayTOCOMHO-PELIECCUBHBIM, X-CLIETVIEHHBIM U Y -CLEIUIEHHBIM TUIIAX HACIIEI0BAHUS.

8. bnM3HenoBkIi METO ] M3yUeHHs TeHETHKH YeJIOBEKa, BO3MOXKHOCTH METO/Ia.

9. OmnpeneneHre OTHOCUTEIBHOM POJIM HACIEACTBEHHOCTH U CPE/Ibl B Pa3BUTHH
MIPU3HAKOB U MATOJIOTMUYECKUX COCTOSIHUN YelIOBEKa.

10. [luToreHeTHYECKIit METOI N3YUeHHSI TCHETHKH YeJIOBEKa.

11. TMapmxckast knaccuukanus XxpoMocoM. Bo3aMokHOCTH UAEHTUUKATUT
XpOMOCOM YEJIOBEKa.

12.  Knaccubpukanuum HACIEJACTBEHHBIX OOJE3HEW 4deloBeKa © WX  KparTkas
XapaKTepHUCTHKA.

13. MoumnekynsipHasi, IPEBEHTHBHAS W NTPEIUKATHBHAS MEAUIIMHA. MeTuKOTeHETHIeCKOe
koHcynpTupoBanue. Jtansl MI'K. Buapl KOHCYIbTHPOBaHUS IO TPOrHO3Y HOTOMCTBA.

14, Meroapsl TpeHATATBHOW WArHOCTHKA HACJIEACTBEHHBIX OOJIE3HEH YeIOBEKa,;
MpeIMMITIaHTAllMOHHAsT JTMAarHOCTHKA; TOCTUMIUIAHTAI[MOHHAs JWAarHOCTHKA; T€HETUYECKUU
CKPUHHUHT OepeMEHHBIX, HOBOPOKJICHHBIX U B3POCIBIX.

15. T'omeocra3. I'eHeTnyeckuil, CTPYKTYpHbIH M (PYHKIMOHAJIBHBI TrOMeOocTa3 B
OHTOT€HE3E.

IKoCHUCTEMBI

1. Dxonornueckue GakTopsl, X Kiaccupukamus. Jlumutupytonme dhaktopsl. [lonstue
ONTUMYyMa. DKOJIOTHYECKas BaJ€HTHOCTh BU/A.

2. DOxonoruyeckas cucreMa. [loToku 3HepruM 1 1eny MUTAaHUS B IKOCHUCTEMAX.
DKOJIOTUYECKHE MUPAMUIbI.

3. DKoJyoruueckas cucteMa. buoreoiieHo3 Kak OTKpbITast Onojioruyeckasi cucTema.

4. Ctpykrypa OuoreorieHo3a. [TumieBsie 11enu v ceTH B OMOTeOIIeHO3E.

5. buoreorieHo3. DBomomnus 6uoreorneHo30B. CyKIieccuu.

6. PasButue npencrasnenuii o 6uochepe. Onpenenenue ouocheprl. buochepa kak
JKOCHUCTEMA.

7. Mecto uenoBeka B 6uocdepe. PazButue Ouocdeprst B Hoochepy. AHTPONOTCHHBIH
(daktop B Ouocdepe.

8. DKonornyeckre KpU3KucChl U SKOJIOTMYECKUE KAaTacTpodbIL.

9.I'mobanbHble SKOJOTHYECKHE TMPOONIEeMbl: JeMorpaduyecKkuil B3pbIB, MCTOIICHUE
MPUPOJHBIX PECYPCOB, JHEPreTUYECKUN KpH3HUC, HapyIIeHHWe BOJHOTO OajaHca IUIaHETHI,
mpoOiema Jerpajaluyd JIECOB, NPOOJIEMbl 3eMENbHBIX pPEecypcoB, MpobiieMa TI00anbHOTO
3arpsi3HeHus, mpobdaemMa U3MEHEHHs KIIuMara.

10. Coxpanenue OHOIOTHYECKOTO pa3HO0Opasus 3eMITH.

11. IMapazutusmM. Knaccudukarys napazutusma 1 mapa3uros.

12. PacmpoctpaneHue mapa3uToB B mnpupoe. I[lyTM TpPOUCXOXKACHUS DKTO- H
9H/IOMAPA3UTOB.

13. ITapazutusm kak popMa MEKBHIOBBIX B3aUMOICHCTBHIA.

14. B3auMOOTHOIIICHUS B CUCTEME Mapa3uT — XO3SMH Ha YPOBHE OTIEIBLHOM 0coOu.
BozneiicTBue mapas3uta Ha X03slMHA U OTBETHBIE PEAKIIUU XO3sHHA.

15. Anantanuu K mapazuTuIeckoMy oopa3yku3Hu. L[uKiibl pa3BUTHs Mapa3uToB.



IIpumepHBIii epevyeHb NPAKTHYECKUX PadoT

Pazgen 1. ®usuka
MexaHuka

Ilpakmuueckaa paboma na memy "/luckpemnocmeo u HenpepovIGHOCHIb:
Ikcnepumenm"’

Ilenwv padomur: 1poBeieHNE FKCIIEPUMEHTA, T0KA3bIBAIOILIET0 BOJHOBYIO IIPUPOJLY CBETA.
Ananu3 MeTo/1a, UCIOIb30BaHHOTO MIIJIMKEHOM IIPU U3MEPEHUH 3apsiia dIEKTPOHA.

Oobopyooeanue. o0ObIUHAs Jla3epHas yKa3ka, Oymara, HOXXHHUIBI, 3aTEMHEHHOE
MTOMEILIEHNE U IKpaH.

Xo0 pabomut

1. B nmiotHOM Oymare BBIpeXbTe Ieb. JIuHa menu aAomkHa ObITh 4-5 cM, MIMpUHA Y
Kpas aucta - okosno 1 mm. IlpomyckaiiTe nyd nazepa yepe3 HIMPOKYIO YacTh IIENH, 3aTEM
MEJUIEHHO CMeIllaiTe Jyd K y3KOM yacTu M HaOmronaiTe n3oOpakeHue Ha 3KkpaHe. BHauane BbI
YBUAUTE Ha JKPAaHE SIPKYIO IOJIOCKY, MEPHEHAMKYISPHYIO IIEIH, CO CBETJIBIM ISATHOM B
CepellMHe, 3aTeM II0JIOCKA pa3/IeUTCA Ha HECKOJBKO CBETAIIMXCA DIIEMEHTOB, PAaCCTOSIHUE
MEXY KOTOPBIMU OYAET YBEIMUUBATHCA.

2. Ilpoananu3upynTe CUIIBI, AEWCTBYIONINE Ha KaIUTIO, U HAPHCYWUTE MPUMEPHBIN rpaduk
3aBHCHMOCTH €€ CKOPOCTH OT BEJINYUHBI €€ 3apsiia.

3. Hapwucyiite momoOHBI TpapuK TPH YCIOBHH, YTO 3aps] MOXKET H3MEHATHCS
JMCKPETHO, T.€. MOPLUSIMHU.

CremaliTe BLIBOIBI.

KoJsiebanusi 1 BOJIHbBI
IIpakTnyeckasi padora Ha TeMy «PeleHue 3a1a4 mo reme « MexaHu4eckue
KO0JIe0aHUS U BOJHBD))

Heanb paGoTbl: MIPUMEHUTb POPMYIIBI U HAX0XKJICHHUS XapaKTEPUCTHK MapMOHUYECKUX
MEXaHUYECKUX  KojeOaHWi, OOBSICHATh  KaueCTBEHHbIC  33Jadyd, OCHOBBIBAsACh  Ha
3aKOHOMEPHOCTSIX BOJIHOBBIX U KOJICOATENIbHBIX JIBUKEHUH.

BeinonHuB nannyro paboty, Bel cmoxere:

- peliaTh pacyeTHble M KAa4EeCTBEHHbIE 3aJaud MO TeMe « MexaHudyeckue KosieOaHus u
BOJIHBI»

[Ipexne yeM NpUCTYNUTH K pabOTe, OTBETHTE MMCbMEHHO Ha BOIPOCHI:

1.Copmynupyiite onpeseneHne NOHATUS «KMEXaHUYECKHUE KOJIeOaHs».

2.IlepeuncnuTe XapakTepUCTUKHA TaPMOHHUYECKUX KOJIeOaHHH.

3. 3anumuTe 0003HAYEHHUE U €AMHULIBI U3MEPEHUS IEPUOA, CKOPOCTH, AMILTUTY/IbI
CMEILICHUS Tea.

4. 3anumute GopMysbl BHIYUCICHUS LUKINYECKOHN YacTOThI, AIUHBI BOJIHBL. (DopMyIibl
pacmucars).

ITpuBenem oOmIMil AITOPUTM pelIeHHs PACUETHOM 3a/1a4M 110 (pHU3UKE.

[IpounTaiite TeKCT PpU3nUECKON pacueTHO 3a1aun.

3anumuTe KpaTko ycIoBHE U TpeOOBaHUE 3a/1a4M C OMOILBIO OOIENPUHATHIX YCIOBHBIX
0003HaYEHUI.

IIpoBeputs Bce u pu3nyecKue BENTUYUHBI IPUBEACHBI B CUCTEMY €IMHUIL.

BBINIOJIHUTh UYETKUM, IOHATHBIA PpHUCYHOK, HE 3arpoMOXKJas €ro JIMIIHUMH, HeE
NPUHLIMIHATIBHBIME JETAISAMU; €CIIM 33ja4a MOXeT ObITh pelieHa 0e3 pHCyHKa, ero Jenarh He
creayer (B LeIsX SKOHOMUHU BPEMEHH).

CocraBbre (usznyeckne QGOpPMyINbl, YpaBHEHHS B COOTBETCTBHHM C COJIEpKaHHEM
pacueTHOM 3a/1auu U €€ TpeOOBAHUSM.



CocraBbTe pallMOHaIbHbIN IIJ1aH PELLICHUS 3a/1a41

[Ipoxymaiite, KaKue TOTOIHUTEIbHBIC TaHHBIE MOKHO M3BJICYb U3 (POpMYII, ypaBHEHHI
JUIS peanv3anuu TpeOoBaHuM 3a1auu.

[IpousBenure Bce HEOOXOAMMBIE B JaHHOW 3adade JACHCTBUS C  3adaHHOM
MaTeMaTH4e€CKOM TOYHOCTBIO.

3anuiuuTe NOJIy4EHHBII OTBET.

Pemmre cnenyromue 3aaun caMOCTOSITENIBHO.

1. Paccuutaiite nepuos koJieOaHUM UIJIbl, €CIM Bajl AJIEKTPUUYECKON IIBEHHON MAaIlIWHBI
Bpamaercs ¢ yactotor 920 00./MuH. 3a 0MH 000POT BaJia UTJIa COBEPILNACT OHO BBHIHYKJICHHOE
KoJIeOaHMe.

2.VIrna mBeitHO#M MalIMHKK COBEpIIAeT TapMOHUUYECKHe Kosebanus o 3akoHy X= 20 sin
nt . Onpenenute aMIUTUTYAY, IEPHO]T KOJICOaHUs U 4acTOTY.

3.BeraucinTe 4acToTy CBOOOHBIX KOJIeOaHUH Tena Ha MpyKuHe, eciii Teno maccor 200
T. COBEpIIaeT KoJieOaHUs Ha MPYKUHE , dKECTKOCTh KOTOpoi 2 KH/M.

4.BpruvcnuTe JUIMHY YABTPAa3BYKOBOIO TEHeparopa B QJIIOMHHHMM, €CIM 4YacToTa
yneTpasByka paBHa 3 M ', a ckopocTs B amromuanu 5,1 103 m/c

Pazpnen 2. Xumus
Bopa. PacTBopsl
Ilpaxmuueckasn paooma namemy ""Pazoenenue cmecen”

Heab paGoThl: 3aKpENUTh 3HAHUS O CMECAX M YUCTHIX BEIIECTBAX; MPAKTUUYECKU
MIPOBECTHU pa3/ielieHue CMECEH.

O6opynoBaHue M peaKTHUBBI: IITATHB JaOOPATOPHBIN, CTAKaH XUMHYECKUH, BOPOHKA,
CTaKaH C BOJIOM, HOKHUIIBI, OyMara (QUIbTpOBaJibHAS, MarHUT, CTEKJISTHHAS MAT0YKa.

Xox padoThi:

JlaHa cmech mecka U IpeBecHbIX onmuiioK. Paznenurte ee. Kakue cBoiicTBa mecka u
JPEBECUHBI UCTIONb3YeTe ISl UX pa3esieHus?

JlaHa cMech ele3HbIX ONUJIOK U MOPOIIKa JPEeBECHOTo yris. Beigenure u3 cmecu
KeIes3o0.

Nmeetcs cMech MOBapeHHOM COJIM U PEUHOTO Mecka. Boiaenure U3 Hee Mecok.

[To nToram nMpoBeICHHBIX OMBITOB 3AMOJHUTE TAOJIUILY, CEIalTE BBIBOJL.

Oo0pa3en BbInoJIHeHHsI pa00ThI:

Croco0bl pa3aesieHust

1. JlpeBecHble OMUIIKK OT IEeCKa MOXHO OTIEIHTh, B30aNThIBas 3Ty CMECh C BOJIOMH, a
3aTeM oTcTauBas. T.K. IUIOTHOCTh JPEBECHBIX OMUIIOK MEHBIIIE , YeM Y MEeCKa, TO TMECOK OCAIET
Ha JIHO CTaKaHa, a IPEeBECHBIE OMUIIKU BCIUIBIBYT, U UX MOYKHO CJIHMTH C BOAOH.

2. CMechb JKeJe3HBIX ONMWUIOK M TMOPOIIKAa APEBECHOTO YISl MOXHO pa3AeiuThb IMpHU
MOMOIIY MarHUTA.

3. Jlns BbIAETIEHHS MeCKa CMECh €r0 C COJIbI0 B30anThiBaloT B BojJie. CoJlb paCTBOPHUTCS B
BOJIE, a TMECOK OCSJIET Ha JHO CTakaHa. 3aTeM MOXKHO CMeCh MpO(UIBTPOBATh, IECOK OCTAHETCS
Ha (QuabTpOBaNBHON Oymare.

BbiBoa: MOBTOPUIIM CBEACHUSI 00 OJHOPOTHBIX M HEOJTHOPOJHBIX CMECSX, MPAKTHUECKU
OCYILIECTBUIIM pa3JIeIeHHe pa3HBIX CMeceil, HCIMOoNb3ys 3HAaHUS O (PU3MUECKUX CBOMCTBaX
BEIECTB (MIIOTHOCTh, PACTBOPUMOCTD B BOJIE H JIp.).

Kunaccnpukanusi HeOpraHm4ecKux coeJMHEHU U UX CBOMCTBA

Ilpakmuueckas padoma namemy "H3yuenue omuowienus kuciom kK memanam'



Henp padoThl: M3yuuTh JCHCTBUE PAcTBOPOB KHUCIOT HA HMHJIUKATOPbI, OTHOLIEHUE
KHUCJIOT K METallJlaM, B3aUMOJEHCTBHE KUCIIOT C OKCHJAaMHU METaJIOB

OO0opynoBaHme M peaKTHBBI: PACTBOPBI CEPHOM M COJISTHOM KUCIIOT, pacTBOPHI JJaKMyca,
METHJIOBOTO OpaHKeBOro, (peHosranenHa, Meab, IMHK U KEIe30 B TpaHylaX, OKCHIbI IIMHKA,
xeneza(Il) u meau(1l)

Xoa padoTthI:

B Tpu mpoOupku HajelTe pacTBOp CEPHOH KHCIOTHI M 100aBbTE IO Karjie BBIIAHHBIX
uHaukaTopoB. Kak m3mensiercs okpacka uHAMKatopoB? To ke camoe mpojenaiiTe ¢ COJSIHON
kucioroit. Uto nabmonaere? Habmonenus 3anecure B TaOIHILY.

B Tpu npoOupku c jxene30M, HUHKOM U MEAbI0 NMPHICHTE pPAacTBOP COJITHOW KUCIIOTHI.
Urto wnabmonmaere? Cnaemaiite BBIBOJ 00 OTHOUIEHWHM KHUCIOT K MeTayiaM. Jlinst storo
BOCHOJIB3YUTECh CXEMOU

OTHOWEHUE METAJIVIOB KBOJIE 1 K HEKOTOPBIM METAJIJIAM

K, Ca, Na, Mg, Al

Zn, Fe, Ni, Pb

Ho

Cu, Hg, Ag, Pt, Au

PearupyroT ¢ BoJ10¥ ¢ BbIJIEIEHUEM BOAOPOIA

He pearupyrot ¢ Bo10# mpu OOBIYHBIX YCIOBUSIX

He pearupytot ¢ BoJ10M 1 pacTBOpaMu COJITHOUM U CEpHOU KHUCIOT

Pearupyrot ¢ pacTBopaMu COJSTHON U CEPHOI KUCTIOT C BBIJICJIIEHHEM BOAOPOa

B BblmanHbIe BaM TPOOMPKHA C OKCHUJAMHU ITMHKA, JKelie3a W Meau TIpuierte mo 1 mu
pactBopa cepHoit kucioTel. Coaepxumoe mpoOupok B3OodTaiiTe. Uto HaOmomaere? I[loyemy
MIPOMCXOJUT M3MEHEHUe 1BeTa pacTBopa? CBou HaOmoJeHUs 3aHecuTe B Tabiuiy. Hamumure
YpaBHEHUS PEAKIMH B3aUMOJICUCTBUSI CEPHOM KHUCIIOTHI C OKCHAAMMU.

[To uroram mpoBeEHHBIX OMBITOB 3aMOJHUTE Ta0IMILy, CETalTe BBIBOJL.

Oo0pa3en BbINOJHEHUS PadOThHI

Yro peaann?

Yro nadaoganin?

BriBoanI ...

1.B mpoOupku ¢ cepHOM KUCIOTOM T0OABUIIH IO KaIie BbIJAHHBIX HHIUKATOPOB

Jlakmyc “3MeHUIT OKpacKyc (hHOJIeTOBOTO Ha KPAacHBII

DeHo(PTAIEMH OKPACKY HE U3MEHUIT

MeTuJ10BbI OPaHKeBbIH U3MEHUIT OKPACKYC OPaHKEBOI0 Ha KPACHBIN

Ilog neiicTBHEM KHUCIOT MEHSIOT CBOM OKpPacKd JIAaKMyC U M/OpaHKeBbli, a
¢&/dranenHoBBIN OKpAaCKHU HE MEHSET.

Ji1s oOHapy»)eHUS KUCIOT HY)KHO HCIOJIb30BaTh JAKMYC U M/OpaHKeBBIN

2.B mpoOupku ¢ rpaHyliaMyd METaJIOB PUJIHIIA PACTBOP COJISTHON KHCIIOTHI

B nmpobupkax ¢ ene3oM U LIMHKOM BBIACTSIOTCS MY3BbIPHKU ra3a, B MPOOHPKE ¢ MEIbIO
peaKuu HeT

Kucnotel B3auMoAEMCTBYIOT € METaulaMU, CTOSIILIUMHU B Py aKTUBHOCTHU JI0 BOJOPOAA,
¢ 00pa3oBaHUEM COJIM U BBIJICIEHUEM raza BOJIOPOJA; HE PearupyroT ¢ MeTallaMH, CTOSIIIIUMHU B
PALYaKTUBHOCTHU MOCJE BOJOPOJA

Fe + HCI= FeClo+ Ha1

Zn + HCI= ZnCl, + Hz?1

Cu + HCI#

3.B npoOupku ¢ okcuIaMu IIUHKA, JKeJie3a ¥ MeU MPUJIHIN PacTBOP CEPHON KUCITOTHI

Oxcupl pacTBOPSIOTCA, B MPOOMpPKAX C OKCUIAMH MEJIU U Kelle3a — U3MEHSETCS OKpacKa
pacTBOpOB

KucnoTsl pearupytoT ¢ OKCUAaMH METAILIIOB



FeO + HySO4 = FeSO4 + H20
ZnO + H2SO4 = ZnSO4 + H20
CuO + HzS0O4 = CuSO4 + H20

BBIBO}I: HU3YyUnJIn HeﬁCTBHC KHCJIOT Ha MHAUKATOPBI, OTHOIICHHUEC KUCJIOT K MCTAJUIaM U
OKCHJaM METaJlJIOB.

Pa3gen 3. buoaorus
Knerka

Ilpakmuueckasn paboma na memy ' Habniooenue kinemok pacmeHnuii u #cu0mHvlx
n00 MUKPOCKONROM HA 20MOGbIX MUKPORDENApamax, ux cpagHenue»

Ilenws: paccMOTpeTh KJIETKM Pa3IUYHbIX OPraHU3MOB U MX TKaHEW MOJ MHKPOCKONOM
(BCIOMHMB TIpU 3TOM OCHOBHBIE NIpPHUEMBbI PabOThl C MHKPOCKOIOM), BCIHOMHUTH OCHOBHBIE
4acTH, BHUJAMMBbIE B MHKPOCKON M CpPaBHUTh CTPOEHUE KIETOK pPACTUTENbHBIX, TPUOHBIX M
YKUBOTHBIX OPTaHU3MOB.

O6opynoBaHue: MHKPOCKOIBI, TOTOBbIE MHUKpONpENaparbl pacTUTENbHOM (KOXKHIIA
Yenryd JIyKa), >KUBOTHOW (dMUTENHMAIbHAsT TKaHb — KJIETKH CIW3UCTOM POTOBOM TIOJIOCTH),
rpuOHON (JIpOXKEeBbIE WM IJIECHEBbIE TPUObI) KJIETOK, TAOIMIBI O CTPOCHUM PACTUTENIBHOM,
KUBOTHOM U TPUOHOM KIIETOK.

XoJ paboThI:

paccMOTpUTE TMOJ MHUKPOCKOIIOM MPHUTOTOBIEHHBIE (TOTOBBIE) MHKPOIIpENapaThl
PaCTUTEIBHBIX U KUBOTHBIX KJIETOK.

3apUCYWUTE MO OJTHOM PACTUTENIBHOM U KUBOTHOM KieTke. [loanuimmTe nx OCHOBHbBIE
4acTH, BUJIUMbIE B MUKPOCKOIIL.

CpPaBHUTE CTPOCHHUE PACTUTEIHHOM, TPUOHOM U KUBOTHOM KiIeTOK. CpaBHEHHE MPOBECTH
IIPH IOMOIIY CPaBHUTENBHOMN Ta0nuibl. CaenaiiTe BIBOJ O CIIOKHOCTH UX CTPOCHHUSI.

c/ienaiiTe BbIBOJ, OMMPAsCh HA UMEIOIUECS Y BaC 3HAHUS, B COOTBETCTBUU C LIEIIBIO
paboTHI.

KoHTpoJibHBIE BONIPOCHI

1. O 4eM cBUIETENBCTBYET CXOJCTBO KJIETOK PACTEHHIl, IPUOOB U )KUBOTHBIX?
[IpuBeauTe npUMepHL.

2. O 4eM CBUJIETENICTBYIOT Pa3InyMs MKy KJIIETKaMH MIPEICTaBUTENCH pa3IMyHbIX
uapctB npupoast? [IpuBenute npumMepsl.

3. BpbImummute OCHOBHBIE TOJIOKEHUS KIETOYHOM Teopuu. OTMeThTe, KaKoe U3
MOJIOKEHUI MOXHO 000CHOBATh IPOBEACHHON PabOTOA.

BriBo.

Opranusm

Ilpakmuueckasn paboma na memy ""buoxumuueckoe ooocnosanue payuonog"
Ilenv pabompl: HayduThCS COCTABIATH OWOXMMHUYECKH OOOCHOBAHHBINM pAaIlMOH.
HayuuThcs HEeKOTOpBIM Ta00PATOPHBIM METOJAM aHAN3a MUIEBBIX MPOIYKTOB.

Obopyoosanue. (QpyKTOBBIE U OBOIIHBIE COKH, CBEXHE OBOIIM U (PYKTHI,
yYHHUBEpCalbHasl JakKMycoBasi Oymara, pacTBOD IIIEJI0YH, pacTBOP HUTpaTa cepedpa.

Xo0 pabomui

1. C nmomotst0 yHUBEPCAILHON HHIUKATOPHOM OymMaru ompeaenuTe Cpeay, KOTOPYIo
HMMEIOT: TUMOHHBIHN COK, SIOJIOYHBIN COK, KAITyCTHBIA COK, OTYPEUHBIH COK.



2. Onpexnenure, coAepKaTCs JIM UOHBI HO/1a B KUBU, MOPCKOM KaImycrte, ppiOe, TpeuHEeBOM
Kpyne, kapTodesne ceipoM, Kaprodesne BapeHOM, s0m0ke. /i 3TOro ¢ COKOM MIIM BBITSDKKOH H3
MPOYKTOB T0OABHTE HECKOJILKO Karellb PacTBOpa HUTparTa cepedpa.

3. Ompenenure, conepxarcs I HOHBI JKene3a B S0J0Ke, BUHOTpaje, orypuax. s storo
n00aBbTE B MPOOHPKYC COKOM HECKOJIBKO Karlelb PacTBOPA HIETOYH.

4. Onpenenute, colEpKaTcs JIM MOHbI MEIU B BUHOTpaje, si0aoke, numone. /st aToro B
POOHUPKY C COKOM J00aBbTE HECKOJIBKO Kareb pacTBOPA LIEIOUH.

Odopmute pe3ynbTatsl B BUje TaOIUIBl. CIeIaiTe BHIBOIBI.

OOBEKT
HCCIIEN0OBAHUS

Howmep 3apanus Peaktus Hab6mronenue BriBobI

5.2 llepeuyenn pedepaToB (T0KJIATOB), JJIEKTPOHHBIX Y4eOHBIX MPe3eHTAIUIA,

HHAUBUAYAJIbHBIX IIPOCKTOB.

IIpuMepHBIii HepeyeHb TeM 1151 pedpeparoB
Paznen 1. ®usznka

®usuka. Beenenue

®uzuka — QyHAaMeHTalbHas HayKa O MPUPOJIE.

['ymanuTapHbiii METO MO3HAHUS, €r0 BO3MOXXHOCTH U IPAHULIBI TPUMEHUMOCTH.
DKCIIEpUMEHT U TEOpUs B IPoLiecce NO3HAHUSI TIPUPO/IBL.

MopenupoBanue pU3NISCKUX SIBJICHUN U TTPOILIECCOB.

['ymanuTapHas kapTHHaA MHpa U €€ BaKHEHIlIMe COCTaBJISIONIHE.

EuHCcTBO 3aKOHOB MPHUPOIBI M COCTaBa BellecTBa BO BeeneHHOi.

OTkpbITHS B (PU3KMKE — OCHOBA IIPOTpecca B TEXHUKE M TEXHOJIOTHH IIPOU3BOICTBA.

Mexannka

MrHoBeHHast CKOPOCTb.

PaBHOYCKOpEHHOE TPAMOJIMHEHHOE ABM)KCHUE.
CB00OOgHOE NTaICHHE TE.

PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH.
LenTpocTpemMutenbHOE YCKOPEHHE.

3akoHbl JuHAMUKHU. CUJIBI B IPUPOJIE.
HHueprmanpHas cucteMa oTcuera.

3aKOH BCEMHUPHOIO TATOTCHUSI.

HesecomocTs.

OcCHOBBI MOJICKYJISIDHOH (DM3MKH M TEPMOAUHAMHKH

TemmepaTypa Kak Mepa cpeJHEl KHHETUYECKOW SHEPTUH YaCTHIL.

N3onpoueccsl U UX TpapuKH.

OObsicHeHHE arperaTHbIX COCTOSIHUI BellecTBa U (ha30BBIX NMEPEX0JI0B MEXKY HUMHU Ha
OCHOBE aTOMHO-MOJIEKYJIAPHBIX IIPEACTABICHUMH.

CBs13p MEX Iy IaBJIEHUEM U CPEIHEN KHHETUYECKOW PHEPIHEN MOJIEKYJI Ta3a.

Pabora rasa.

Mogenb KUIKOCTH.

IToBepXHOCTHOE HATSHKEHUE U CMAYUBaHUE.




Kpucrannuueckue u aMmopHbIE BEIIECTBA.
Kunkue kpucTaisl.

OCHOBBI 2JICKTPOAMHAMHMKH

DnekTpusanus Ted.

B3anmoeiictBre 3apsKeHHBIX TEll.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsIT Dpcrena.

B3anmopeilicTBue IPOBOIHUKOB C TOKOM.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
PaGora anekTpoaBHTaTEIIS.

SIBieHne 31eKTPOMarHUTHOM MHAYKIIUY.

Konebanus u BoJIHBI

Konebanus mareMaTnyeckoro U Npy>KMHHOT'O MasiTHUKOB.
Pabora anekrporeneparopa.

N3nyyenue u npreM 31eKTPOMarHUTHBIX BOJIH.
Pagnocss3p.

Pa3noxxenue 6enoro cBeTa B CIEKTP.
WnTtepdepennus u qudpaxius ceera.
OTtpaxkeHue 1 NpeIoMIIeHHE CBETA.
OnTrueckue mpruodopsbI.

DJIeMEeHTBhI KBAHTOBOM (PM3MKH
doTtorddexr.

DOTOIIEMEHT.

Mznyuenue nazepa.

JIuHeiiuaTbie CIEKTPhI pa3TUYHBIX BEIIECTB.
CUeTurK MOHU3BUPYIOIINX U3TY4YCHHI.

BcesenHnast ¥ ee BOJIIOIHSA

KocMmonorus. 3Be3abl.

TepmosiiepHbIi CUHTES.

Monens pacuupstonieiics BeeneHHOM.

[IpoTocoiHIle ¥ MPOTOTUIAHETHBIE 00JIaKa.
OO6pa3zoBaHue TIIAHET.

[IpobGnema cymiecTBOBaHMsI BHE3EMHBIX [IMBUIIU3AIINH.
CoBpemeHHas ¢u3ndecKas KapTHHA MUpa.

Pazpen 2. Xumus

OcHOBHBIE IOHATHS U 3AKOHbI XUMHHU
OcCHOBHBIE 3aKOHBI XUMHH.

Macca aToMOB ¥ MOJIEKYIL.
[TocrosinHas ABorapo.

3akoH ABorajpo.

Pacuersl mo xumuyeckum opmynam.
3aKOH COXpaHEHHUs MacChl BEIIECTBA.

Iepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xXumu4yeckux djaemenTos /1. U.
MenpaeeeBa

[lepuoanyeckas cucrema xuMuueckux anemenTo J[.Ml.MenneneeBa kak rpapudeckoe
otobpakenue Ilepuoguueckoro 3aKoHa.

IIepnoanuecknii 3aKOH U CUCTEMA B CBETE YUEHMS O CTPOCHUH aToMa.



3aKOHOMEPHOCTU U3MEHEHUS CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK ATOMOB U XUMHUYECKHUX
CBOMCTB 00pa3yeMbIX 3JIEMEHTAMU MPOCTHIX U CIOKHBIX BEIIECTB.

3nauenue [leproauueckoro 3akoHa u [leproanueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB
J..Menneneesa [uist pa3BUTHS HAYKU U IIOHUMAHUS XMMUYECKOW KapTUHBI MUpA.

CTtpoeHue BelecTBa

[Ipupo1a XMMUYECKOU CBS3H.

KoBaneHTHas CBSAI3b: HEMOJISIPHAS U MOJISIPHAS.

HNonnas cBs3b. KaTtuoHb! ¥ aHUOHEI.

Meranmmmueckasi CBSI3b.

BonopoaHas cBs3b.

B3anMOCBs3b KPUCTAIUIMUECKUX PEIIETOK BEUIECTB C PA3IMYHBIMU TUIIAMUA XUMUYECKOU
CBSI3H.

Boaa. PacTBopsl

Bona B mpupoe, ObITy, TEXHUKE U Ha TPOU3BOJICTBE.

dusnyeckre 1 XUMHYIECKHE CBOMCTBA BOJIBI.

3arps3HUTETN BOIBI M CIOCOOBI OUUCTKHU.

Kectkas Boja u ee yMsAr4eHue.

OnpecHeHue BOJBbI.

ArperaTHbl€ COCTOSIHHS BOJbI U €€ MEePEXO bl U3 OJTHOTO arperaTHOro0 COCTOSIHUA B

Ipyroe.

XuMuYecKue peakuuu

XHWMHUYECKHE PEAKLIUU C BBIACIEHUEM TEIIOTHI.

O06paTUMOCTh XUMUYECKUX PEAKIIHA.

3aBUCHUMOCTh CKOPOCTH XUMUYECKOW peakiuy OT pa3NuyHbIX (AaKTOPOB (TeMIepaTyphl,
KOHLIEHTPALIMU BEUIECTB, NEHCTBUS KaTalIn3aTOPOB).

Knaccudukanus HeopraHm4ecKuX coeIMHEeHU U UX CBOiicTBA

OKcuanl

KucnoTtsr

OcHoBaHust

Conu

XHWMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMUECKUX COEIMHEHH B CBETE TEOPUH
JNEKTPOJIUTUYECKON AUCCOLUALINH.

[ToHsiTHiE O THAPOIN3E COJICH.

Cpena BOAHBIX paCTBOPOB COJICH: KUCIAsl, HEUTpaibHas, lIeJI0YHasl.

Bonopoansiii nmokazarens pH pactBopa.

MeTaJuibl M HEMETAJLIbI

Baxxheiinme coeJMHEHUs METAUIOB U HEMETAJUIOB B TPUPOJIC M XO3SMCTBEHHOMN
JeSATEIIbHOCTH Y€JI0BEKA.

3anuTa OKpyXarolei cpe/ibl OT 3arps3HEHUS TSHKEIBIMU METaJNIaMH, COCIMHEHUSIMH
a30Ta, Cepebl, yriepoa.

OcHOBHBIE IOHATHSI OPrAaHUYECKOI XUMHMHU U TEOPHUSI CTPOEHHUS OPraHUYeCKHUX
coeIMHeHUu

Buner uzomepun: ctpykrypHas (yriiepoIHOTo CKeleTa, MOJI0KEHUS KpaTHOM CBSI3HU WIIH
(YHKIIMOHATBFHOU TPYIIIB), TPOCTPAHCTBEHHAS.

MHoroob6pa3sue opraHMuecKuX CoeTNHEHHI.

yFJICBO}:[OpO}IbI N UX IPUPOJIHBIC HCTOYHUKH



IIpenenbHble U HENPEACIBHBIC YIIIEBOIOPOIBL.

CtpoeHue yriieBo10poJI0B, XapaKTepPHbIE XUMUUECKHE CBOMCTBA YIIIEBOLOPOIOB.
IIpencraBurenu yrieBoIOpOIOB: METaH, 3TUIICH, alleTUIICH, OCH301.
IIpuMeHeHne yriaeBoI0poa0B B OPraHUYECKOM CUHTE3E.

Peaxnus nonumepusanuu.

HedTp, ra3, kaMeHHBII yroiab — MPUPOIHBIE UCTOYHUKH YTIICBOIOPOIOB.

Kucaopoaconepxaniue opranudeckue coeJuHeHU s

CriupThl, KapOOHOBBIE KUCIIOTHI U CJIOKHBIE 3PHUPBI: UX CTPOCHHUE U XapaKTEPHBIE
XUMHUYECKHE CBOMCTBA.

[IpencraBuTenn KUCIOPOACOAEPKAIIUX OPTAHUUECKUX COCIMHEHUI: METHUIIOBBIN U
STUJIOBBIA CIIUPTHI, TIIMIIEPUH, YKCYCHAsI KUCIIOTA.

MpbLta Kak COJTH BBICIITUX KapOOHOBBIX KHCIIOT.

JKupsl kak croxHbIe 3QUPHI.

VYTr1eBo bl TII0K03a, Kpaxmad, eJITioI03a.

A3oTcoaep:kaiiye opranudeckue coennuenus. [loaumepsnl
AMUHBI, aMUHOKHCIIOTBI, OCIKH.

Crtpoenue u 6nosornueckast pyHkimsi 6€TKOB.

XUMHUYECKUE CBOMCTBA OCIIKOB.

T'enetnyeckas cBsI3b MCKIAYKIaCcCaMM1 OPraHNnYCCKUX CoeﬂHHeHHﬁ.

X¥MHA U )KH3HD

OcHOBHBIE )KM3HEHHO HEOOXOIUMbIE COSAMHEHUS: OCIIKH, YTJIEBOIbI, )KHUPbI, BATAMUHBI.
VYTreBoibl — IJIaBHBIN UCTOYHUK SHEPTHH OpraHU3Ma.

Pouib s)xupoB B opranusme.

XOJIECTEPHH U €T0 POJIb B 3/I0POBBE YEIOBEKA.

MuHepanbHbIC BEIIECTBA B IPOIYKTaX MUTAHUS, TIUIIEBBIC TOOABKH.
COanancupoBaHHOE MMUTAHKE.

Moromme v YUCTAIME CPEACTBA.

[IpaBuia 6e3o0macHoO pabOTHI CO CPEICTBAMH OBITOBON XUMUH.

Pasznen 3. buosorus

buo0/10rusi — COBOKYNHOCTb HAYK O KMBOM npupoae. MeToabl HAYYHOT0 MO3HAHUS
B OuoJI0THH

YpOBHU OpraHU3aUM KU3HU.

MeTo1p1 TO3HAHUS KUBOU TPUPO/IBL.

Kaerka

Bupyce! u 6aktepuodaru.

HexnerouHnoe cTpoeHue, KU3HEHHBIN MK M €ro 3aBHCUMOCTh OT KJIETOYHBIX (OpM
KHU3HU.

Bupycbl — B030ynuTenu nHGEKIMOHHbBIX 3a00JIeBaHU; TOHATHE 00 OHKOBHpYCaX.

Bupyc nmmynoneduuura genosexa (BUY).

[Tpodpunakruka BUY-undekumn.

Opranmnsm

OOMeH BellecTB U MPEeBpaIlEeHUE SHEPTUHU B KIIETKE.
Jlenenue KIeTKU (MHUTO3, MEHO3).

Crioco0b1 6ecrosioro pa3MHOKEHUSI.
Om10I0TBOPEHKE Y PACTCHUI U )KUBOTHBIX.
WuauBuayanbHOE pa3BUTHE OpraHU3Ma.
HacnencrBennsie 00ne3HU YenoBeKa.



Bnusinue ankoroyin3zma, HApKOMaHUM, KYpeHHs! Ha HACJIEICTBEHHOCTb.
Myrauuu.

Mo mudukanuoHHas U3MEHYHBOCTb.

L{eHTpbl MHOTOOOPA3US ¥ POUCXOKIACHUS KyIbTYPHBIX PACTCHUH.
HckyccTBeHHBIH 0TOOP.

Hccnenosanus B 00j1acTi OMOTEXHOIOTHU

Bun

Kpurepun Buna.

JIBrKyIIME CUIIBI 3BOJIFOLIMH.

Bo3nukHoBeHrE 1 MHOTO0Opa3ue MpUcIocoOIeHU Y OpraHu3MOB.
Penxue u ncuesaroniye BUabIL.

JIBH>KyIpe CUiibl aHTPOIIOT€HE3A.

[IpoucxoxaeHue 4enoBeKka u 4eI0BEeYeCKUX pac

IKOCUCTEMBI

B.U. Bepnanckuii u ero yaenue o ouocdepe.

Oxpyxarorasi 4ejIoBeKa cpesia ¥ €€ KOMIIOHEHTHI: Pa3JIMYHbIC B3TJISIBI HA OHY
npoOiemy.

[Tonynsimus kak equHUIIA OMOJIOTHUECKON YBOJTFOIIH.

[Tomymsius Kak SKOJIOTHYECKast SIUHHIIA.

CoBpeMeHHBIC B3TJISAIHI HA OMOJIOTHIECKYIO IBOJTFOIHIO.

CoBpeMeHHBIC B3TIISA/IB Ha IIPOUCXOXKICHNE YeTI0BEKA: CTOJIKHOBCHHE MHCHHA.

CoBpeMeHHBIE METO bl UCCIICIOBAHUS KIICTKH.

Cpenpl 0OuTaHUs OPraHU3MOB: IPUUMHBI pa3HOOOpa3us

5.3 KommiekT MaTepuaJioB 1Jisi HPOMeKYTOYHOM ATTeCTAIlUH 110 pe3yJibTaTam

OCBOCHHA JTUCHHUIIJIMHBI

IIpumepHbIii NepeYeHb BONPOCOB /Jisi NpoBeaeHusi Au¢ ¢ epeHuPOBAHHOIO0 3a4eTa

1. EcrecTBO3HaHME KaK HayKa.

2. Coto03 ecTecTBEHHBIX HAYK B TTO3HAHUU TIPUPOJIBI.

3. EctecTBO3HAHNE B CUCTEME KYIIBTYPBI.

4. DKcIIepUMEHTAIbHBIC METO/IBI B €CTECTBEHHBIX HayKaX: HaOIIOICHHE,

U3MEpeHHe, SKCIICPHMEHT.

5. Oco0OeHHOCTH U OTIIMYUTEIbHbIC IPU3HAKY HAOIIOACHUS U SKCIIEPUMEHTA, POJIb
U3MEPEHUH U KOJIMYECTBEHHBIX OLICHOK B €CTECTBO3HAHUH.

6. Teopernyeckue METOIbI UCCIEIOBAHMS: KIacCH(PUKAIMs, CHCTEMaTH3alIUs, aHAN3,
CHHTE3, MHAYKIUS, JeIYKIUs, MOJICIUPOBAHHE.

7. IloHsITHE O TEOPETHUECKUX METOAAX HCCIICTOBAHNSI.

8. EcTecTBEeHHO-HAayYHOE TO3HAHKE: OT THIIOTE3BI 10 TEOPHHL.

9. CrpykTypa HaydyHOro 3HAHHUS, €ro KOMIIOHEHTBI: Hay4HbIM (akT, THIOTE3a,
MPEJUIOKEHHAsl HA OCHOBE 0000IIEHUS HAyYHBIX (DAKTOB; SKCIIEPUMEHT I10 MPOBEPKE

THIIOTE3bI, TEOPHS, TEOPETUUYECKOE NPEACKa3aHue.

10. IIpocTpaHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU U CPEACTBA M3YYEHHMsS MaKpOMHUDA,
Meramupa u Mukpomupa. Illkanel paccTOSHUN U BpeMEHHBIX MHTEPBAJIOB B MaKpoOMHpE, Mera
Mupe 1 Mukpomupe. CTpyKTypHbIE JIEMEHThI MaTEpHH.

11. DBoumroLus MPEACTaBICHUH O IPOCTPAHCTBE U BPEMEHHU.

12. ®opmbl MaTepui.

13. BerecTBo U 1oJie, JUCKPETHOCTh M HETIPEPHIBHOCTD.

14. YpoBHM OpraHu3aluy KHUBOTO.



15. MonekynspHble OCHOBBI )ku3HU. Kilerounas Treopus.

16. O6mue yepThl U cBOCOOpa3ue KIETOK )KMBOTHBIX, pACTEHHIA, TPUOOB U

OakTepuil.

17. Bupycsl.

18. [Momynsiyu, UX CTPYKTYpa U IMHAMHUKA.

19. buocdepa kak riobanpHast SKOCHCTEMA.

20. Haumbomnee o0mue 3aKOHBI IPUPOIBI. 3aKOHBI COXPAHEHUS SHEPTUH, UMITYJIhCa,
MOMEHTA UMITYJIbCA.

21. TlonsaTHe 00 3HEprum (Macce), IMITYJIbCE, MOMEHTE UMITYJIbCA.

22. TIpeoOpa3oBaHue 1 COXpaHEHUE YHEPTUH B Tpupoe. DoTocuHTE3 1 META00TH3M.

23. ATOMBEI ¥ 3JIEMEHTHI.

24. HoBble popMBbI aTOMHOM TEOPHH, pa3BHUTHIC B 310Xy HaydHo# peBooru XVII B. P.
boitnem u . HproToHOM.

25.MexaHHuCTHYEeCKOe 0OBSICHEHNE TTPOUCXOKICHHSI CBOWCTB BEIIECTB.

26. Co3naHue KUCIIOPOHOM TeOpuH ropeHus u abixaHus A. JlaByasse B 1770-X IT.

27. OT CTPYKTYpHI K CBOMCTBaM — IpeoOpa3oBaHie MHPOPMAINH B )KUBBIX CHCTEMaX.

28. JIswxkenue kak nepemenierne. CriocoObl OMMCaHNS MEXaHUUECKOTO TBMKECHHUSL.

29. JlpmwxkeHwe Kak pacmnpocTtpaHeHue. BosHbel. CBoiicTBa BOJH. 3BYK H  €ro
XapaKTePUCTUKH.

30. OcHOBHBIE 3aKOHBI TEPMOJMHAMHUKH. HeoOpaTuMoCTh TEepMOJMHAMUYECKUX
MIPOLIECCOB.

31. OcHOBHBIE 3aKOHOMEPHOCTH CAMOOPTaHU3AIUH B TIPUPO/IE.

32. CaMOBOCIIPOH3BEICHUE )KUBBIX OPraHU3MOB.

33. DBOTIOIHS TIPUPOIBI.

34. Dramnbl popmupoBanus CotHeUHOM cucTeMbl. PanHss 3emirsa. DBoJomus aTMOCheEpBHI.

35. I'umoTe3bl MPOUCXOKICHUS KU3HU.

36. IIpuHOMMBI SBOJIIONMH JKUBBIX OpraHU3MOB. Kiaccmyeckuid JOapBUHU3M U
COBPEMEHHBIE IBOJIIOLMOHHBIE KOHIENIUU. OCHOBHBIE Talbl Pa3BUTHUS KU3HU Ha

3emuite.

37. DBOIIOLMA YEIOBEKA.

38. Kospourorst nprpo/ibl ¥ LIMBUIA3ALIUY.

39. Baxueline TeXHUYECKUE U300pETEHUs C IPEBHUX BPEMEH 10 CTAaHOBIICHUS
€CTECTBEHHBIX HayK.

40. OO0mmue 4epThl IBOITIOLMHU IPUPOJIBI U SBOJIIOLUM TEXHUKH.

6. MaTepuajibHO-TeXHHYecKoe o0ecrneyeHne KOHTPOJIbHO-0LEeHOYHbIX MePONPUSITH I

Aynutopus Ne 140 «KaGuHeT ecTecTBO3HAHUS» - «Y4eOHas ayTuTopus JUIst
MIPOBEICHUS 3aHATUN BCEX BHJIOB, IPEIIYyCMOTPEHHBIX  00pa30BaTEIbHOM
MPOrpaMMOit (YpoK, MpakTHYECKOC3aHSTHE, 1a00paToOpHOE3aHATHE,

KOHCYJIbTallusd, JICKIHA, CeMI/IHap), B TOM YHCJIC TPYIIIOBBIX W HWHAWBUAYAJIbHBIX
KOHCYHLT&HHﬁ, TCKYHICT'O KOHTPOJIA U HpOMe)I(YTO‘{HOﬁ aTTeCTanumn»

VYuebHble cToibl — 14 mT.
VYuebHble cTynbs — 28 WIT.
Kadenpa — 1 mrt.

Jocka 3-x3neMeHTaHast —1 miT.
ITpoextop - 1 .
HoytOyk — 1.



[IpoexkunonHsIil 3kpad — 1 .

HarJsiIHbIE TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOHUI], IAKATOB, IIOPTPETHI BHLIAIOIIIXCS
YUYCHBIX B 00JIaCTH €CTECTBO3HAHUS H T.I1.);
9KpaHHO-3BYKOBBIE TOCOOUS;

KOMIUJIEKT 3JIEKTPOCHA0KEHN ST KaOMHETOB;

JEMOHCTpPAIIMOHHOE 000pya0BaHue (00IIero Ha3HAUCHUS U TEMAaTUUeCKHe HAOOPhI);
naboparopHoe 00opyaoBaHUe (0OIIET0 HA3HAYCHUS U TEeMAaTUYECKUE HAOOPHI, B TOM
qrcie JUIE  TIOCTAaHOBKH JIEMOHCTPAIMOHHOTO U YUCHHUYECKOTOIKCIIEPIMEHTA,
pEaKTUBBI);

CTaTUYECKHE, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3JaTOYHbIE MOJIEITH, BKIIFOYast
HaTypajgbHbIE OOBEKTHI;
BCIIOMOTaTelIbHOE 000py/I0BaHUE;

[Tepedyens mporpaMmMHOTO 00ECTICUCHUS:

KasperskyEndpointSecuritymis ousneca — CranaaprasiiiRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

Onepannonnascucrema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20
MicrosoftOffice ITpodeccronanpusrii moc 2007

Aymutopus Ne 216 - «Kabuner ecTecTBO3HaHUS» «YueOHas ayauTOpusi ISl MPOBEICHUS
3aHATUH  BCEX BHUIOB, TMPEAYCMOTPEHHBIX 0O0Opa3oBaTeabHOM  mporpamMMor  (YpOK,
MPaKTUYECKOE  3aHATHE, JIabOpaTOpHOE  3aHATHE, KOHCYIbTAlUs, JIEKIHs, CEMUHAp), B
TOM 4YHCJIe TPYNNOBBIX W WHAWBHUIYaJIbHBIX KOHCYIbTAllMH, TEKYIIEr0 KOHTPOJIS U
MIPOMEXYTOUYHOM aTTeCTaIHI»

[lepeueHb OCHOBHOTO O0OPYIOBAHUSI:

Cron nabopaTtopHbIH— 5 IIT.

Cron moiika ¢ cymkoid CM — 800 — 2 mT.

[xad BerTsxHOM IB — 1500 — 1 mT.

Cryn nabopaTopHbIi — 5 MIT.

kad nabopaTtopHbIit s HOCYIbl — 2 HIT.
Habop nocynbl 1 XUMUYECKHX peaKTUBOB — | MIT.
[Tpu6op nonomerp anmon — 4111 - 1 mr.
[Ipo6ooTOopHas cucrtema — 1 mir.

JIrokemerp 117 — 1 mr.

Okotect 120 ¢ HAGOPOM MOHOCENEKTUBHBIX JIEKTPOJIOB - 1 HIT.
HaGop rups

Acniuparop AIIB-4-220B - 1 mr.

Becor ananutunueckue BJI-210 - 1 mT.
Huctunnsitop JIB-4A - 1 .

®otokonopumerp KOK-5M - 1 mt.

banst naboparopHass KOMOMHUpOBaHHAS — 2 IIT.
Becwr CS 2000 - 1 mT.

I'ups kanubpoBoyHas - 1 mrT.



Cymunka a/1adopaTopHOM MOCYAbl HACTOJBHAS - | 1mT.

HITatuB nabopaTopHbIi MeTasl — 7 IT.

N3mepuTenb HaPsHKEHHOCTH dJIeKTpudeckoro moust TM-192 - 1 mr.
Hlymomep 824 A - 1.

Hozumerp-paauomerp PKC-107 - 1 .

Nsmeputens mapamerpoB mukpokiaumara METEOCKOII-M - 1 .
JIrokemerp-Ilynsemerp-SApkomerp TKA-ITKM 09 - 1 mT.

Ceiidp — 1 .

[Tnutka snexTpuyeckas — 4 mir.

Mermanka MaraHuTHas — 1 mir.

HoytOyxk -1 mir.

MynbTUMEUHHBIN TpoeKTop - 1 mT.

[Tepedyens mporpaMmMHOT0 00ECTICUCHHUS:

Kaspersky Endpoint Security ais 6usneca — Cranmaaptasiii Russian Edition.
1500-2499 Node 1 year Educational Renewal Licence

Oneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

Microsoft Office ITpodeccuonansusiii mroc 2007

7. JlutepaTypa, B TOM 4HcJie J0NOJHUTETbHAS, H HHbIE€ HCTOYHUKH

OchosHble UCMOYHUKU
1. EcrectBo3Hanue: y4eOHHK JUIs cpeaHero mpodeccHoHaspbHoro obpasosanus / B. H.

JlaBpunenko [u ap.]; mox pemakmuedr B. H. JlaBpunenko. — 5-e u3x., mepepab. m jgom. —
Mocksa : MznmarensctBo HOpaiit, 2019. — 462 c¢. — (IIpodeccuonanpHoe oOpa3oBaHuE). —
ISBN 978-5-534-05090-5. — Texkcr: anekrponnsiii // DBC IOpaiit [caiit]. — URL: h

https://www.biblio-online.ru/viewer/estestvoznanie-428016#page/1

2. EcrectBo3Hanume: puzuka: yueOHOE TOcoOue sl CPpeTHETo PO EeCCHOHATBLHOTO 00pa30BaHuUs

/ B. B. CypukoB. — 6-¢ u3j., ucrp. u gomn. — Mocksa : M3aarensctBo FOpaiit, 2019. — 143 c.
— (ITpodeccronansuoe obpazoanue). — ISBN 978-5-534-06437-7. — TekcT: 27eKTpOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://www.urait.ru/bcode/441536

3. EcrecTBOo3HaHME: yUeOHHK M IPAKTUKYM JJIs CpeiHero npodeccuoHansHoro oopasosanus / C.
. Bansackuii. — Mocksa : M3natensctBo FOpaiit, 2019. — 367 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-09150-2. — Tekcr : anekrponnsiii // O6C KOpait [caiT]. —
URL.: https://www.urait.ru/bcode/444277

Jononnumenvhvie ucmouHuKu:
1. benses J.K., dpmviui .M., bopoaun I1.M. u np. buonorus (6a3oBsiii yposens). 11 kiacc.
— M., 2018. — 223 ¢. 50 k3.
2. bensie JI.K., v .M., Ky3uenosa JI.H. u np. buonorus (6a3oBsiit ypoBens). 10 kiacc.
— M., 2018. — 223 c. 50 k3.
3. Crpenbhuk O. H. EcrecTBo3Hanue: yueObHOe mocodue iist cpeTHero npodeccuoHanIbHOTO
obpazoBanus / O. H. Ctpenpuuk. — Mocksa: M3garensctBo FOpaiit, 2019. — 223 ¢. —
(TIpodeccuonansroe oopazosanue). — ISBN 978-5-534-03157-7. — Tekcr : 31eKTpOHHBI //
OBC Opaiir [caiit]. — URL: https://www.urait.ru/bcode/433520
4. T'openo A. A. KoHuienuuu coBpeMeHHOT0 €CTECTBO3HAHUS | ydeOHO€e OCOOHE JUIsl CPEAHETO
npodeccroHanbHOro oopazoBanus / A. A. ['openoB. — 4-e u3., nepepad. u gon. — Mockaa :
WznarensctBo FOpaiit, 2019. — 355 c. — (IIpodeccnonansHoe obpazoBanue). — ISBN 978-5-
534-10214-7. — Texkcr: anexkrponnstii // DbC FOpaiir [caiiT]. — URL:
https://www.urait.ru/bcode/442448


https://www.biblio-online.ru/bcode/428016
https://www.biblio-online.ru/bcode/428016
http://www.urait.ru/bcode/441536
http://www.urait.ru/bcode/441536
http://www.urait.ru/bcode/444277
http://www.urait.ru/bcode/444277
http://www.urait.ru/bcode/433520
http://www.urait.ru/bcode/433520
http://www.urait.ru/bcode/442448
http://www.urait.ru/bcode/442448

OnekmpoHHO-CnpagoUHble CUCTEeMbL.

1. DeKTPOHHO-0MOIMOTeYHasl cucTeMa «YHHBepcHTeTCKasi OuOaIMoTeKa OHJIaliH» — 0asza
JaHHBIX y4eOHOH, yueOHO-METOAMYECKOH ¥ HayyHOW JHMTEpaTypsl MO  OCHOBHBIM
u3y4aeMbIM qucuuruinaam - http://www.biblioclub.ru

2. DJIeKTPOHHO-0MOanoTeyHasi cucrema «lOpaiiT»: ko/utekuus «JlerengapHpie KHUTH»
1 koJutekus CIIO — aiexTpoHHbIE Bepcuu y4eOHON U y4eOHO-METOIMUECKON JIUTEPaTyphl
- www.biblio-online.ru

3. Hayunasi sjexrponnasi oudmorexka eLIBRARY.RU — snekTpoHHBIE BEPCUU POCCUHCKUX
HAYYHO-TEeXHHYECKUX J)KypHaioB - http://elibrary.ru

4. Polpred.com O630p CMM - »>1eKTPOHHBI apxuWB MYOJIMKAUUi HHPOPMAreHTCTB
(koIeKUMM: BHEUIHSIS TOPTOBIIs, MOJUTHKA B PO u 3a pybexxom; oOpa3oBanue, Hayka B PO
u 3a pybesxom) - http://polpred.com

5. 'ocynapcrBennass  uHpopmanuoHHass cucrema «HanmonanbHasi  3JeKTpPOHHAsA
onbamorexa» — (OHJ SIEKTPOHHBIX BEPCHI MEUaTHBIX W3/IaHUM, AJIEKTPOHHBIX PECYPCOB,
MYJIbTUMEIUINHBIX U3IaHUM U Jp. - https://H30.pd

6. DuexTponnas Oudamoreka TI'Y — 0a3a nmaHHBIX HAyYHBIX TPYAOB NperNojaBaTesei-
https://elibrary.tsutmb.ru

7. DnexkTpoHHO-OMOMoTeyHast  cucremMa  «KoHcyabTant  crygeHta»:  MeauuuHa.
3apasooxpanenue (BO u CIIO), Kommiekt TamboBckoro I'Y (I'yMaHuTapHbIe HAYKH) —
JNIEKTPOHHBIE BEpPCHMM  Y4EOHMKOB 10 MEAMIMHE U TyMaHUTApHbIM HayKaMm -
http://www.studentlibrary.ru

Hnmepnem-pecypcuol:

http://window.edu.ru/resource/869/7869 («®Pu3nka B aHUMAIHIX)).

https://interneturok.ru/ («Buaeoypoku 1mo mpeaMeram MKOJIbHOM TPOrPaMMBbI»).

http://www.chemistry-chemists.com/index.html  (snekTpoHHbIi KypHan «XUMHKH H
XUMUD»). WWW.pvg.mK.ru (onmummnuana «I[Tokopu BopoObeBBI TOPHI»).

http://www.hemi.wallst.ru/ («Xumust. OOpa3oBaTeIbHBIH CAWT IS IIKOJLHHKOBY).
www.alhimikov.net (O6pa3oBaTeabHbII CalT IS IKOJIBHUKOB).

http://www.chem.msu.su/ (DnekTpoHHas GHOIHOTEKA IO XMMHH).

http://www.hvsh.ru/ (xkypaan «XuMus B IKOJIEY).

http://www.hij.ru/ (kypaan «XuMUS ¥ KA3HBY).

Ilepuoouuecxue uzoanus:

1. Bectnuk TamboBckoro ynuBepcutera. Cepusi EcTecTBeHHBIE M TEXHUYECKHE HAyKH: XKypHal,
1996 r. (Nel,2), 1997-2017 rr. (Nel-6), 2018 r. (Nel-4). Ilepuoau4HOCTH BbIXOAA: 6
HOMEPOB B Ioj1

2. U3Bectus Poccuiickoit AxanemMun Hayk. Cepus OuoJIornYecKast:
MEKIUCIUILTHHAD.Onoor. kypHan, 1985-1989 rr., 1990 r. (Ne 1-3, 5-6), 1991-2019 rr.
IlepuoanyHocTh BHIX0a: 6 HOMEPOB B I'OJl

3. UsBectus Poccmiickoit Axagemun Hayk. Cepusi reorpaduueckas: xypnan, 1988-1991 rr.,
1992 r. (Ne 1-3-6), 1993 r. (Ne 1-5), 1994-1999 rr., 2000 r. (Ne 1-5), 2001-2019 rr.
IlepuoanyHocTh BHIX0Aa: 6 HOMEPOB B T'OJT

4. UzBectus Poccuiickoit Akanemun Hayk. Cepust puznueckas: xypnan 1988-1994 rr., 1995 r.
(Ne 1-5, 7-12) 1996-2019 rr. IlepuoauyHoCcTh BbIX0aa: 12 HOMEPOB B o

5. UzBectus Pycckoro reorpaduyeckoro oOmectBa: Hayd.reorpad. xypHain. 1998-2019 rr.
IlepuoanynocTh BbIX0a: 6 HOMEPOB B o1

OguyuanvHuvle uzoanus

1. Bectuk oOpazoBanusi Poccum: sxypHan, 2002-2018 rr. (Nel-24) 2019 r. (Nel-4).
IlepuomuyHocTh BhIX0Aa: 24 HOMEpA B TOJ

2. Poccuiickas razera: obmiects.-monut.razera, 2019 [lepuoanunocts 69 pas B rox.


http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/
http://polpred.com/
http://www.studentlibrary.ru/
http://window.edu.ru/resource/869/7869
http://www.chemistry-chemists.com/index.html
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/

3. CoOpanue 3akoHoarenbpcTBa Poccuiickoit denepanuu: odui.uzganue, 2014-2019 rr.
[leproanyHOCTh BhIX0O1a: 52 HOMEpa B IO
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