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IHOSICHUTEJIBHASI 3AIIMCKA

IIporpamma obmeobpazoBarensHoi  yueOHOM gucuumumasl OV 1.08
EcrecTBO3HaHMEe  NpefHa3HaueHa Ui M3yYeHWs  €CTeCTBO3HAHUS B
NpOo(ECCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHM3alMAX,  PealH3yIONINX
o0pa3oBaTebHyI0 IIPOrpaMMy CpemHero ofimero o6pa3oBaHHs B IIpenenax
OCBOCHHUS OCHOBHOM IpodeccroHansHoi obOpazoBarensHOM mporpammer CITO
(OIIOIT CIIO) Ha Ga3e OCHOBHOrO 00IIEr0 OOpPa3oBaHMS TPH IIOATOTOBKE
- CHELMAIICTOB CPeTHEro 3BeHa 1o crienuansHocTi 43.02.10 Typuszm

ITporpamma paspaborana Ha ocHoBe TpeboBauuit PI'OC cpennero o6mero
00pa3oBaHus, INpPeIbABISEMBIX K CTPYKTYpe, COIEPKAaHHIO M pe3yibTaTaM
OCBOEHMs y4eOHOM JuCHMIUIMHBI «EcrecTBO3HaHME», B COOTBETCTBHM C
PexomenganusaMu 1o opraHu3alyiy NOTyUeHUs CPEAHETO 00IIero 06pa3oBaHys B
npejenax 0CBoeHus 00pa3oBaTeIbHBIX IPOrPaMM CPeIHEro MPO(eCCUOHATEHOTO
obpaszoBanus Ha 6a3e OCHOBHOTO obmiero oGpasoBaHus ¢ yderoM [IpumepHOit
OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMBl CpefHero oOuero o0pa3oBaHMs,
07100peHHOH peleHueM ¢eepaabHOro y4eOHO-METOANYECKOr0 00BEJUHEHHUS 110
obmemy obpaszoBanmio (mporoxost ot 28 uronst 2016 r. Ne 2/16-3).

Conepxanue mnporpammsel OY]1.08 EcrtecTBo3HaHume HampaBileHO Ha
JOCTIIKEHUE CIIeTYIONUX LeJIei:

* OCBOCHHE 3HAHUH O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUpa U
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HaumOollee BaXHBIMH HAESIMH U
OOCTHIKEHHSMH €CTECTBO3HAHHUS, OKAa3aBIIMMU OIPEACISIONIee BIMSHUE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,

* OBJIQJIEHHE YMEHUSAMHU IPUMEHATH IOTy4YeHHbIE 3HAHUS IS 00bICHEHUS
SIBIICHUN OKPYKAKOLIEro MUPa, BOCIPHATHS HHPOPMAIIMU €CTECTBEHHO-HAYYHOTO
¥ NpO(ECCMOHATBHO 3HAYMMOIO COAEP)KAHUS; Pa3sBUTUE HHTEJIEKTYaIbHBIX,
TBOPYECKUX CIIOCOOHOCTEH M KPUTHYECKOrO MBIIUICHUS B XOJ€ IPOBEICHHUS
IPOCTEHIIMX MCCIIEIOBAHUM, aHAIKM3a SBICHUMN, BOCIPUSTUS ¥ HHTEPHpETALUH

€CTECTBEHHO-Hay4HOU UH(pOpMAaLUK;



* BOCHHTaHWE YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHMS 3aKOHHOM
IPUPOZBI U MCIIOJIb30BAHUS JOCTHXKEHMH E€CTECTBEHHBIX HAyK JUId pa3BUTHS
IIMBUIIM3AIIUH U TIOBBIIICHUS KAYECTBA KU3HH;

* IPUMCHEHHE CCTECTBEHHO-HAy4YHBIX 3HAHUA B NPO(eCcCHOHAIBHOM
ACATEIBPHOCTH W TIOBCEIHEBHOW J>KM3HH Ui obecrmeueHus Oe30IacHOCTH
’KH3HEJCATCIPHOCTH, I'PaMOTHOIO MCIIOJIB30BAHUS COBPEMEHHBIX TEXHOJIOTHUIA;
OXPaHEBI 3710POBbS, OKPY’KAIOLIEH CpejIbl.

B nporpammy BKIIIOYEHO coepikaHue, HApaBieHHOe Ha GOPMUpPOBAHKE Y
00y4arommxcs KOMIICTCHIUH, HEOOXOMMMBIX JUISi KA4eCTBEHHOTO OCBOEHWS
OIIOII CIIO na 6a3e 0CHOBHOTO 00IIEro 0Gpa3oOBaHUs ¢ MONYYEHHEM CPEIHEero
obuero 06pa3oBaHMs; MPOrpPaMMbl MIOATOTOBKH CIIEIUATNCTOB CPEIHEro 3BEHA
(IITICC3).

Pabowas mporpamma yueGHo# mauctmmumasl OV /.08 EcrecTBO3HaHUE
paspaborana Ha ocHoBe IlpuMepHO#i mporpaMmsl 006mIE06PA30BATENIBHOM
yuieOHoM  mmenummesl  «EctecTBo3HaHMe» Ui NPO(ECCHOHAIBHBIX
obpasoBareNnbHbIX Opranusanuii (pekomengoBanHol GIAY «DUPOy», mpoToko
Ne 3 or 21 mrons 2015 r., perucrpanMoHHBIi HOMEp pereHsun 374 or 23 urous
2015 r. @AY «DHUPO»). B pabouell mporpamMme y4eOHOW UCIUILTHHEI
OY/1.08 EcrecTBO3HaHME YTOYHEHBI cojepXaHuMe y4eOGHOro MarepHaia,
IIOCJIEIOBATEIFHOCTh €r0 M3YYEHMs, pacupeeeHne Y4eOHBIX 4acoB, TeMaTHKa
pedepatoB (0KIA0B), WHAUBULYATIHHBIX MPOEKTOB, BHIBI CAMOCTOSTEIBHBIX
paloT, y4uThIBas CHELHU(UKY MPOrpaMM IMOJTOTOBKH CHENHATMCTOB CPEIHErO
3B€HA OCBAaMBAE€MOH CIEIHATHLHOCTH.

B cootsetcTBum ¢ [TuceMom Munnpocsemmenus Poccun ot 20.12.2018 Ne
03-510 «O HampaBnenun wuHdOpMalWu» (BMecTe ¢ «PekoMeHmaUUsIMH 110
IPUMEHEHUIO HOPM 3aKOHOJATENbCTBA B YacTH OOCCIICYEHHMS BO3MOXKHOCTH
NoJTy4eHus: OOpa3soBaHMS Ha POAHBIX S3BIKAX K3 YUC/IAa S3BIKOB HApOJOB
Poccuiickoit  ®enepanyy, W3y4eHHS TOCYAAPCTBEHHBIX S3BIKOB PeCIyOIHK
Poccuiickoit  @enepanum, pOAHBIX S3BIKOB M3 4YHCJIA SA3BIKOB HApOJOB
Poccuiickoit  ®eziepanu, B TOM 4YHClie pycCKOrO Kak pPOZHOrO») B
obweobpazosarensuslii muki [ITICC3 6bu1 BBemeH «PoaHoM (pycckuit sS36IK)» 3a
CYET YacoB IMpenMera «IDKONOTUs». B TO e Bpems, TeMbl IMCHUILUIMHBI



«OKOJIOTHUSA» BKIIOYEHLI B COZep)KaHUE TEMATUYECKOro IUIaHA AUCIHUILIHHEI
«EcTecTBO3HAHME.

1. OBLIASL XAPAKTEPUCTUKA YYEBHOM I COUILJINHEL.

EcrecTBo3HaHue - HayKa O SBICHHSX M 3aKOHAX MPHPOJIBL. CoBpemenHoe
€CTCCTBO3HAHME BKIIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpacle, u3
KOTOPBIX Haubojiee BaXHBIMH SBISIOTCS (GU3MKA, XUMHS U 6uoiorus. OHO
OXBAaTBIBACT IMMPOKHUN CIIEKTP BOIPOCOB O PasHOOOPA3HBIX CBOMCTBAX 0OBHEKTOR
IIPHPOJIBI, KOTOPBIE MOXHO pacCMaTpUBATh KaK €UHOE IIeJI0e.

EcrecTBeHHO-HAayYHBIC 3HAHMS, OCHOBAaHHBIE HAa HHX TEXHOJIOIMH
(opmMHUpPYIOT HOBBIIf 00pa3 *u3HU. BBICOKOOGPA30BAHHEIM YETOBEK HE MOJKET
AMCTaHUMPOBATECS OT (yHIAMEHTANBHBIX 3HAHUN 06 OKpY’KaroIeMm MHpe, He
PHCKYsl OKa3aThCsi OECIIOMOIIHBIM B MPOGeCCHOHATBHOM JesTelbHOCTH. JII060e
MEPCIEKTUBHOE HANpaBJIeHUe AesTeTbHOCTH YeloBeKa IIPSMO UM KOCBEHHO
CBS3aHO C HOBOW MarepualbHON 6a30if U HOBBHIMH TEXHOJIOTHSMH, U 3HAHHE UX
€CTECTBEHHO-HAYYHOMN CYIIHOCTH - 3aKOH ycIexa.

EcrecTBO3HaHMEe - HeoTheMIleMas COCTABISIOIIAS KyJIbTYPBI: OIpeaess
MHPOBO33PECHUE HYEJIOBEKA, OHO IPOHHUKAET W B TyMaHHTapHyI0 cdepy, U B
OOLIECTBEHHYIO  JKM3Hb.  PaluOHaTbHEIM €CTeCTBEHHO-HAYyUYHBIA  METOI,
COPMUPOBABIIMICSA B paMKaX €CTECTBEHHBIX Hayk, 00pasyeT ecTecTBEHHO-
HayqHYIO KapTUHY MHpa, HeKoe oOpasHo-(unocodckoe oGobiieHre HaydHBIX
3HaHUM.

OcHOBY ~ecTecTBO3HaHHS INpeACTaBIseT (HU3HKA HayKa O IpHUpOJE,
U3ydJarolias Hauboyee BaKHbIE SBJICHMS, 3aKOHBI M CBOMCTBA MaTepuaIbHOro
mupa. B ¢dushke ycTaHaBNMBAIOTCS yHHMBEpCATbHBIE 3aKOHBI, CIIPaBEIMBOCTH
KOTOPBIX ITOATBEP)KIACTCS HE TOJBKO B 3€MHBIX YCIOBHMSIX M B OKOJO3EMHBIX
IIPOCTPAaHCTBaX, HO M BO Bceil Bcenennoit. B stom 3akmouvaercs omun us3
CYIIECTBEHHBIX IPU3HAKOB (M3UKK KaK (yHIaMeHTalbHON Hayku. Pusmka
3aHMMACT 0CODOe MECTO Cpe/M eCTECTBEHHBIX HAyK, MO3TOMY ee IIPUHSATO

CYHTATD JIUACPOM €CTECTBO3HAHUS.



EcrecTBOo3HaHMe KaK HayKa O SBJICHHUSAX M 3aKOHAX IPUPOABI BKIIOYAET
TaK)ke OHY U3 BaXHEUIIUX OTpaciell - XUMHUIO.

XuMusg - Hayka O BellecTBaX, HMX COCTaBe, CTPOEHHM, CBOWCTBaX,
npoleccax IpPeBpAIEHUs, WUCIIOJB30BaHUU 3aKOHOB XUMHMM B IIPaKTUYECKOM
NEeATEILHOCTH JIIO/IeH, B CO3JJaHUU HOBBIX MaTEpUaJIOB.

Buonorus - cocraBHas YacTh €CTECTBO3HAHUS. OJTO HayKa O JXKUBOH
npupoje. OHa M3ydaeT paCTUTENIbHBIA, )KUBOTHBIA MUD U YEJIOBEKA, UCIIOIb3YsI
KaK COOCTBEHHBIE METO/bI, TaK M METOABI JPYTUX HayK, B YaCTHOCTH (U3UKH,
XHMHUU ¥ MAaTEMATUKH: HaOIIOACHNS, SKCIIEPUMEHTBI, UCCIIEI0BAHMS C IIOMOIIBIO
CBETOBOI'O M 3JIEKTPOHHOTO MHKPOCKOIIOB, 00pabOTKy CTaTUCTUYECKHX TAaHHBIX
METOJaMH  MaTEMAaTHYeCKOH CTaTUCTMKH U Ap. buonorus  BhISABISIET
3aKOHOMEPHOCTH, TPUCYIIHAE XXU3HU BO BCEX €€ IPOSBIICHUSAX, B TOM YHCIIE
oOMeH BelIECTB, POCT, pPa3MHOXEHUE, HacCleJCTBEHHOCTh, HW3MEHYUBOCTE,
HBOJIIOLIMIO U JIP.

Cnernmansaoctn CITO 40.02.01. IlpaBo u opranmsanus COLMAIBHOTO
obecrieueHns OTHOCHUTCS K COLHMAlIbHO-d9KOHOMHYecKoMy npodumo. Ilpu
OCBOGHWH JaHHBIX crenuanbHocTedl  yueOnas — gucummummHa  OVJI.08
EcrecTBO3HaHWe wM3ydaeTcs Ha 0a30BOM YypOBHE KaK HMHTErpUpOBaHHAS,
BKJIFOYAIOIIAsT YeThIpe pasznena, obnanaromue OTHOCHUTEJIbHON
CaMOCTOSATEIBHOCTEIO U IENOCTHOCTEIO - «Du3ukay, «Xumus», «buonorus»,
«DKOIIOTHSA» - YTO HE HapyllaeT IPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYyYHOTO
oOpazoBaHusi 00yJarOIIUXCS.

DTO BHIpAXKAETCSs B COJAEpXKAHMU OOydYeHMs, KOJIMYECTBE YacCOB,
BBIIEIIEMBIX Ha M3yYEHHE OTAEJBHBIX TEM IPOrPaMMBI, IIyOMHE MX OCBOCHUS
oOyJarommmMucs, oObeMe U XapakTepe NPaKTUYECKUX 3aHATHH, BHIAX
BHEAYIUTOPHOM CaMOCTOSATEIHHON pabOThl 00yJarOIMXC .

B npouecce peanusanuu compepkanus ydeOHoi aucummmmnel OY/J1.08
EcrecTBO3HaHME 3HAYUMO W3ydyeHHe paznena «Dusuka», KOTOPBIM BHOCHT
CYIECTBEHHBIA BKIAJ B CHUCTEMY 3HaHHWH 00 OKpYy’)KarolleM Mupe. DTOT pa3fen

ABJISIETCS CUCTEMOOOPA3YIOIUM JUIST APYTHX Pa3/eloB y4eOHOW IUCLUIUIMHEI,



TIIOCKOJIBKY (hM3UYECKHE 3aKOHBI JISXKAT B OCHOBE COAEP)KAHUS KYPCOB XMMUH U
Ouosorum.

Ilpu wm3yyeHunm ydeOHOro MaTepwaia 10 XUMHA U  OHOJIOTHU
1[eJ1eCO00pa3HO aKIEHTUPOBATh BHUMaHKHE 00YYarOMIMXCs HA KU3HEHHO BAXKHBIX
00BeKTax MPUPOIBI W OpraHu3Me dYenoBeKa. JTo Tuapocepa, arMmocdepa
6rocdepa, KOTOpble paCCMaTPUBAIOTCS ¢ TOUKU 3PEHMS] XUMUUECKHX COCTABOB U
CBOMCTB, HMX 3HAUEHHUs U JKU3HEICATENBHOCTH IIIOJEH, 9TO COoep:KaHMe,
OCBEIIAIOIIee POJIb BAXHEHIINX XUMUYECKUX DJIEMEHTOB B OPraHM3Me YeI0BeKa,
BOIIPOCB! OXPaHbI 3[0POBbsI, IPOPUIAKTHKY 3a00JIeBaHUI 1 BPEAHBIX IPUBLIYEK,
NOCTIEICTBUM M3MEHEHHsI Cpelbl OOWUTaHMs 4YellOBEKa IS 4YeJOBEYeCKOM
IIMBUTTU3ALIAH.

3aMeTHOE MECTO B COZIep)KaHUU y4eOHOM JUCLMIUIMHEI 3aHUMAET YIeOHbIi
MaTepHall, He TOJBKO (HOPMUPYIOMIUNA eCTEeCTBEHHO-HAayYHYI0 KapTHHY MHpA Y
00yyaromMxcs, HO U PaCKPhHIBAIOIIUIM NPAKTUUYECKOE 3HAUEHHE eCTEeCTBEHHO-
Hay4YHBIX 3HAHMM BO BCEX cdepax KU3HU COBPEMEHHOI'O O0IECTBa, B TOM YHUCIIE
B T'yMaHHUTapHO# chepe.

B nenom yuebnas aucuumamaa OY/1.08 EcrecrBo3nanue, B COZICp)KaHUU
KOTOpOil BeAyIMM KOMIIOHEHTOM SIBIISIOTCS HAy4HBIC 3HAHUS W HAyYHBIE
METOJBI IIO3HAHHUSA, IO3BOJIAET CHOPMHUPOBATH y OOYYAIOIIUXCS LETOCTHYIO
€CTECTBCHHO-HAYYHYI0 KapTUHY MHpa, NpOOYyAUTh y HHUX 3MOLMOHAIBLHO-
[ICHHOCTHOE OTHOLIEHHE K H3y4aeMOMY MaTrepHaily, TOTOBHOCTH K BEIOOpY
NENCTBUI OIIpe/IeIEHHON HAllpaBIEHHOCTH, yMEHUE KPUTUYECKH OILICHUBATH CBOM
U 4y>KHU€ JeHCTBUS U ITOCTYTIKH.

M3yuenne oOmeobpazoBaTensHoit yueOHOM  aucuumumasl  OYJ1.08
EcrecTBo3HaHue 3aBepIIACTCS O/IBEICHUEM UTOTOB B bopme
nupQepeHIMPOBaHHOIO  3a4eTa B paMKaxX IPOMEXYTOYHON aTTecTAIMH
obyuaromuxcsi B mporecce ocBoeHust ocHoHod OIIOIT CIIO ¢ nomydeHmem

cpeanero obmero obpazosanus (ITTICC3).



2. MECTO YYEBHOM JUCIHUIIJIMHBI B YYEBHOM ILTAHE.

O6mieobpazoBarenbHast yaeOHast IUCIATIIMHA «EcTecTBO3ZHAHUEY
oTHOCHTCS K TIpenMeTHoit obnactu «EcrectBennsie Haykm» o ®T'OC cpenmero
obmero o6pa3oBaHus ¥ K 00Ie00pa3oBaTeIbHOMY y4eOHOMY LMKy OCHOBHOH
po¢eCCUOHANBHOM o0Opa3oBaTeIbHON IIPOrPaMMBI CpeIHero
npodeccHOoHaTFHOr0 00pa3oBaHis Ha 6aze OCHOBHOro 0o0mIEro oOpa3oBaHHUs C
nonydeHueM cpesHero obmero obpasosanust (IIMICC3) ¢ yderom TpeboBaHmi
®I'OC CIIO u mnpodmis mnpodeccroHansHoro obpazosanus. IIporpamma
y4eGHOTO NpeMeTa PacCYUTaHa Ha MAaKCHMATbHYIO y4eOHylo Harpysky — 162
yaca, U3 HUX ayautopHas (oOs3arenbHas) Harpy3ka OOy4arOLIMXCs, BKIOYas
paKTHYecKue 3aHATHS, — 108 4acos; BHeayIMTOpHAs CaMOCTOsTENbHas paboTa
obyuaromuxcs — 54 gacos. OV]l. 08 EcrecTBo3HaHHE M3ydaeTcst Kak 6a3oBBbIi

IIpeaAMET. |

3. PE3YJIBTATHI OCBOEHMSI YYEBHOU AU COMILINHBL.



OcBoenue cojepxaHusi ydeOHOM auciMmuiMHbel — «EcTecTBO3HAHUEY
obecrieunBaeT JOCTIKeHHE 00yJaroIUMUCS CIEAYIOIMMX pe3yIbTaTOB!

* IHYHOCTHBIX:

-yCTONUMBBIM HMHTEpEC K HCTOPMM MW JIOCTIDKEHMAM B o0nactu
eCTECTBEHHBIX HAyK, YyBCTBO TOPAOCTU 32 POCCUMCKHE €CTECTBEHHbBIE HAYKH;

-FOTOBHOCTH K IIPOJIOJDKEHHMIO 00pa30BaHUsl, MOBBIIIEHHUIO KBATH(QUKAIMH
B M30paHHOM MpO(eCCHOHATBEHOM NEATEeNbHOCTH ¢ MCIOJIb30BAHHEM 3HAHUH B
00J1acTH eCTeCTBEeHHBIX HAYK;

-00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHUHMH B obnactu
eCTEeCTBEHHBIX HAyK JUIs 4deloBeKa M O00LIecTBa, YMEHHE HCIONB30BATh
TEXHOJIOTHYECKHE JOCTHMIKEHHS B o00acTd (U3UKU, XUMHUH, OHMOJIOIMH IS
[IOBBIIEHUSI COOCTBEHHOTO HHTEJUIEKTYaJbHOTO pa3BUTHS B  BHIOpaHHOM
npo(heCCHOHAIBHON 1eATENbHOCTH,

-yMeHHe MPOaHaIN3MPOBaTh TEXHOTEHHBIE MOC/IE/ICTBYS Il OKPYIKArOIIeH
cpejibl, OBITOBOM U IPOU3BOACTBEHHOM JEATEIBHOCTH YeIIOBEKa;

- F'OTOBHOCTH CaMOCTOSITEIBHO J0OBIBAaTH HOBBIE IS ce0sl eCTEeCTBEHHO-
HayuyHble 3HAHWS C MWCIIOJIb30BAHUEM JUIi OTOrO AOCTYIHBIX HCTOYHHKOB
UHpOpMaIIHH;

-yMEHHE YIPAaBJIATh CBOEH I103HABATEIbHON JEATENBHOCTBIO, IMPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'O MHTEJJIEKTYaIbHOI'O PAa3BUTHS;

-yMEeHHE BBICTPAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHS B KOMaHJIE 110
pelIeHnIo O0IMX 3a1a4 B 00J1aCTH €CTECTBO3HAHMS;

e MeTanpeAMeTHbIX:

-OBIIaJIeHME YMEHHMSMM W HaBBIKAMH Pa3IMYHBIX BH/IOB I103HABATEIBHON
NeSTeNbHOCTH I W3YYEeHHS pa3HbIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOI'O
MUpa;

-pYMEHEHNE OCHOBHBIX METOIOB IO3HaHUs (HAOJIO/eHNs, HayIHOTO

SKCIIEpMMEHTA) JUIS HM3ydeHHS pPa3IMYHBIX CTOPOH €CTECTBEHHO-HAyYHOU



KAPTUHBl MHUpa, C KOTOPHIMH BO3HMKAET HEOOXOAMMOCTh CTAIKMBATBCH B
npodeccroHaNbHOM chepe;

-yME€HHE OIpeeNATh LelH U 3a/laud JeATeIbHOCTH, BEIOMpATh CpelCTBA
JUISL KX JOCTHOKEHUS Ha IIPAKTHKE,;

-yMEHHME HCIIOJIB30BaTh  PA3jIMYHble HCTOYHMKM  JUISL  IOTydeHUS
eCTECTBEHHO-HAyyHOM WHGOpPMAlMd M OLEHUBATh €€ JOCTOBEPHOCTh LA
JOCTYIKEHUS TIOCTABJICHHBIX LIeJIeH U 3a1a4;

* IpeiMeTHbIX:

-c(OPMUPOBAHHOCT ~ IPEACTABICHMH O  [EIOCTHOH COBPEMEHHOMU
eCTECTBEHHO-HAYYHON KapTUHE MUPa, IIPUPOJie KaK eIMHON LENOCTHOH CHCTEME,
B3aMMOCBSI3M 4€JIOBEKa, NMPUPOABI M 00IIecTBa, NMPOCTPaHCTBEHHO-BPEMEHHbIX
MaciuTabax BeeneHHolu;

-BJIaJIeHUE 3HAHUSAMHU O HamOoJee BAXHBIX OTKPBITUSAX U JOCTIKCHHUIX B
06JIaCTH eCTECTBO3HAHMS, MOBIUABIIMX HA OBOJIOLMIO IIPENCTABICHAN O
TIPUPOJIE, HA PA3BUTHE TEXHUKM M TEXHOJIOTHH;

-C(pOpPMUPOBAHHOCTH yMEeHUI IIOHUMAaTh 3HAYUMOCTh
eCTeCTBEHHOHAYYHOrO 3HAHMS JUIS KakJOro YelloBeKa, HE3aBUCUMO OT €To
podeCCHOHANBHON JIEATENBHOCTH, pasinyarh (aKThl ¥ OLEHKH, CPaBHHBATH
OLIEHOYHBbIE BBIBOZBI, BHUAETh HX CBS3b C KPUTEPUSAMH OLEHOK H CBi3b C
KPUTEPUSIMHU C OTIPE/STEHHON CHCTEMOM LIEHHOCTEH;

-cOPMUPOBAHHOCTh IIPEJICTABIEHUNA O HAyYHOM METOAC IO3HAHMA
TIPHPOJIBI U CPEACTBAX U3ydEHHUs MeraMupa, MaKpoMupa 1 MUKpOMUPA; BIa/ICHHAC
IpUeMaMH  eCTECTBEHHO-Hay4YHBIX HAOJIO/ICHUH, OIBITOB, UCCIIeIOBaHUN U
OLIEHKH JIOCTOBEPHOCTH I1OJTyYEHHBIX PE3yJIbTATOB;

-BJIaJIeHUE TIOHSATUMHBLIM allapaToM eCTECTBEHHBIX HayK, II03BOJISIOIIMM
MO3HABaTh MHUp, Y4YacTBOBAaTh B JUCKYCCHSX IO €CTECTBEHHO-HAydHBIM
BOIIPOCAM, MCIIONB30BATh Pa3IMUHbIe HCTOYHMKY MH(DOPMALHH UL IOATOTOBKH
COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCHUTBCA K cooomenusm  CMU,

CoJIeprKallliM Hay4YHYIO HH()OPMAIKIO;



-C(OPMUPOBAHHOCTE yMEeHU IOHUMATh 3HAYHUMOCTb
CCTECTBCHHOHAYYHOI'O 3HaHHMsA [ KaXIOro 4eJOBeKa, HE3aBHCHMO OT €ro
NPOQECCHOHANBHOM JIeATENPHOCTH, pa3iudarth (AKTHl U OLEHKH, CPABHUBATEH
OLICHOYHBIC BBIBOJBI, BHUJETh HX CBS3b C KPUTEPHUSIMU OLEHOK M CBS3b C

KPUTEPUIMH C OIIPEAEIIEHHON CUCTEMOM LIEHHOCTEM.



4. COIEP)KAHME YYEBHOU JUCHUIIIAHBL

Paspen 1.@usuxa.
BBenenmne.

dusuka — (QyHZaMeHTaldbHasg HayKa O MPUPOAE. EcrecTBEeHHO-HAYYHBIN
METO/I ITI03HAHUS, €0 BO3MOXXHOCTHU U I'PaHUIIBI IPUMEHUMOCTH.

EJMHCTBO 3aKOHOB HPUPOABI M COCTaBa BEIIECTBA BO BceneHHOMU.
OTkpeiTUss B (U3MKe — OCHOBa IIporpecca B TEXHHKE M TEXHOJIOTHH
IIPOU3BOCTBA.

Tema 1.1Mexanuka.

Kunemaruka.

Mexanuueckoe apwkenue. Cucrema orcuera. TpaeKTopust IBHKEHHUS.
IIyts. Ilepemenienue. PaBHOMEpHOE MNPAMOIMHEHHOE IBHKEHHUE. CxopocTs.
OTHOCHTEIBHOCTh MEXAHWYECKOTO JIBU)KEHHS. 3aKOH CIIOXKEHHUS CKOPOCTEH.
Cpensisi CKOPOCTb IIPY HEPaBHOMEPHOM JIBHXKECHUHM. MrHoBeHHasi CKOPOCTb.
PaBHOYCKOpEHHOE MPSMOJIMHEHHOE IBIKEHHE. Y CKOPEHHE. CobomHoe najgeHue
Tel.

JInHaMHuKa.

Macca u cuia. BzaummopeiicTBue Tel. 3akoHbl AuHaMukd. CuHllbl B
npupoje. 3aKOH BCEMUPHOIO TATOTEHUS.

3aKOHbI COXpAaHEHHS B MEXaHHUKe.

WMnynec Tena. 3aKOH COXpaHEHMs HMMITyjbca. PeakTHBHOE IBHKCHHUC.
Mexanuueckass pabora. MomHocts. Mexanudeckas SHeprus. Kunerwueckas
sHeprus. Kunerwdeckas oSHeprus M pabora. Ilorennmanpnas SHeprust B
IPaBUTALIMOHHOM I10JI€. 3aKOH COXPaHEHHsl TIOJHOM MeXaHHUYECKON SHEPTUH.

JleMoHCcTpauHH

OTHOCUTEIBHOCTS MEXaHUYECKOTO JIBHIKCHHUS.

Buasl MEXaHUUECKOTO JBUKEHUS.

NuepTHOCTH TEN.



3aBUCUMOCTE yCKOPEHHS Tela OT €ro MacChl M CHIBL JIeHCTBYIOIIEH Ha
TeJIO.

PaBeHCTBO ¥ IPOTHBONONOKHOCTS HANpPABIEHWUS CHI JCHCTBUSI W
IIPOTUBOIEHCTBHUS.

HesecomocTs.

PeakTuBHOE IBIKEHHE, MOJIENb PAKETBI.

3MeHenue sHepruy Ipu COBEPIIEHUH PabOTEL

IIpakTHyeckas pa6ora Nel

HCCHC}IOB&HI/IG 3aBUCHMOCTH CHJIBI TPEHMS OT Beca Tejia.

Temal.2.0cHOBBI MOJIeKYISIPHO QHU3MKH ¥ TEPMOIHHAMHKH.

Mouanekyasipuas ¢pusznka.

ATOMMCTHYECKAsT TEOpUs CTPOEHHs BelmecTBa. HabioneHus u OIIBITHI,
NIOATBEPXKIAIOIINE aTOMHO-MOJIEKYJISIDHOE CTpPOCHHME BelecTsa. Maccsl |
pasmepel  MojieKyl. TemioBoe [ABMXEHHME WacTHL BELIECTBAa. BpPOYHOBCKOE
asmxenue. Wneansupit ras. Temmeparypa kak mepa CpeHEe KUHETHYeCKOit
SHEPIUM YaCTHL[. YpaBHEHME COCTOSHMS UAealbHOro rasa. PaGora raza. Momens
KHAKOCTH. IIOBEpXHOCTHOE HaTsKeHHME W cMavyuBaHue. Kpucrammmdeckue u
amMop(¢HBbIe BeleCTBa.

Tepmogunamuxka.

BuyTtpennss sHeprus. PaGora u TemnooThaaua Kak crocoGbl H3MeHEHMS
BHYTPEeHHeH SHepruu. [lepBblii M BTOPOH 3aKOHBI TepMOAMHAMMKH. TerioBble
MalllMHB] ¥ UX [IPUMEHEHHE.,

JdeMoHCcTpauuu

JBr>xeHre OpOYHOBCKHMX YaCTHIL.

Huddyszus.

SIBJieHys HOBEPXHOCTHOTO HATSHKEHUS] U CMAuyHBAHHS.

Kpucramnel, amopduple BemecTBa, KMAKOKPHCTAUIAYECKHE  Tela.

V3MeHeHue BHYTpeHHE! SHEPI U Tell [IPH COBEPIICHNUH PaGOTEL



Tema 1.3. OcHOBBI 2JIEKTPOAUHAMHKH

JJIEeKTPOCTATHKA.

B3aumopneiicTBue 3apsDKeHHBIX Tell. OJIEKTPUYECKUA 3apsii. 3aKoH
COXpaHEHHUs DIIEKTPUUYECKOro 3apsa. 3akoH Kyinona. DnekTpocraTuyeckoe IoJie,
€ro OCHOBHBIE XapaKTePUCTUKU U CBSI3b MEXTY HUMH.

IMocTosiHHBI TOK.

IlocrosiHHBIA ~ snexTpudeckuit  Tok. Cuiia  Toka,  HaIpsDKEHUE,
JIIEKTPUYECKOE CONpoTUBIeHUe. 3akoH Oma sl y4acTka M IS TIOJTHOM
3JIeKTpUYecKoi 1ernu. PaboTa 1 MOITHOCTh NMOCTOSHHOTO TOKa. 3akoH Jxoyns—
Jlenna.

MaruauTHOeE noJie.

MaruurHoe rnose U ero OCHOBHEIE XapaKTepUCTUKU. JleficTBre MAarHUTHOIO
I0Jsl Ha TPOBOJHUK C TOKOM. 3akoH Awmmnepa. Onexrpoxasurarens. Cuia
JlopeHua. SIBneHue 31eKTPOMarHuTHOM MHYKIIUH.

JAemoHcTpauuu

DIeKTpu3aius Tel.

B3aumoeiicTBre 3apsSKEHHBIX TEll.

HarpeBanue npoBOJHUKOB C TOKOM.

OneIT Dpcrena.

B3aumopeicTBre NPOBOJHUKOB C TOKOM.

JleficTBMe MarHUTHOTO I1OJISI HA IIPOBOJHUK C TOKOM.

Pabora snexkrpoaBurarers.

SIBneHue 2JIeKTPOMarHuTHON MHIYKIUU.

ITpakTuyeckasi pabGora Ne2

C6opka 3JIeKTpUYeCKON 1IeTH, U3MEPEHUE CUIIBI TOKA M HaNpsDKEHUs Ha ee
Pa3IUYHBIX yYaCTKaX.

Tema 1.4.Kos1e0aHus U BOJIHBI.
MexaHu4YecKHe K0JIeGaHUsI ¥ BOJIHBI.
CBoGonueie xonebanms. I[lepmon, dwacrora W amIudTyna KojeOaHU.

rapMOHI/I‘-IeCKI/IC KoneOaHusd. MexaHudecKue BOJHBI U HX BU/JBI. 3ByKOBI>Ie



BOJIHBL. YJIbTPa3BYKOBBIE BOJHEL YIIBTPa3sByK M €r0 HCIIONB30BAHHE B MEIHIIUHE
U TEXHUKE.

DJIEKTPOMATHUTHbIE KO0J1e0aAHUS U BOJIHBI.

CpobGoznnple smekTpoMarHuTHBle Kosebanus. KoneGaTenbHbIit KOHTYD.
ONIeKTPOMAarHUTHOE ToIe. DNeKTpOMarHuTHBIE BOJIHBI. Cxopoctb
3JIEKTPOMATrHUTHBIX BOJIH.

CBeToBbI€ BOJIHEBI.

PasBuTne mpencraBieHnit o mnpupome cBera. 3aKOHBI OTpaXKeHUsT u
IIPEJIOMJICHUSI CBETA.

JInH3b1.

DopMyia TOHKOM JTMH3EI.

JdeMoHcTpanun

Konebanus mateMaTnueckoro u npyKMHHOTO MasSTHUKOB.

Pa6ora snekrporeneparopa.

Wsnydenne u nprem 371€KTPOMArHUTHBIX BOJIH.

Pannocssss.

Paznosxenue 6eoro ceera B CIeKTp.

Wurepdepennust u qudpakius cBera.

OrtpakeHye 1 IpeoMIIeHHE CBETA.

Onrtuueckue npuGOpEL.

IIpakTnyeckas paGora Ne3

N3yuyenue koneGaHUi MaTEMAaTHIECKOTO MAasTHUKA.

IIpakTnyeckas paGora Ned

N3y4enue unTepdhepeHnm u qudpaximy ceera.

Tema 1.5.91eMeHTBI KBAHTOBOMH (PU3HKH.
KBaHTOBBIE CBOliCcTBa cBeTa.
KBanrosas runoresa ITnanka. ®oTosnexTpuaeckuii s dexr.
Pu3zuka aroma.

Monenu ctpoenus atoma. Onsit Pesepdopza.



Pu3znka aTOMHOIO SIAPA H 3JIeMEHTAPHBIX YaCTHIL.

CoctaB U cTpoeHHe aTOMHOrO sijpa. PaguoakTuBHOCTE. PaJnoakTUBHEIE
U3IY4YeHHs ¥ UX BO3/CHCTBHE Ha )XUBBIE OPTaHU3MBI. SIepHbIe peakIy.

JleMOHCTpanuu

Ddotoaddexr.

DOTO3/IEMEHT.

N3nyuenue nazepa.

JIunenyaThie CIIEKTPHI Pa3IMYHBIX BEIIECTB.

CueTyuk MOHU3UPYIOIIUX U3ITyICHUH.

Tema 1.6.BcesieHHast U ee YBOJIIOIHS.
Crpoenne u pazsutue Beesiennoi.
Mopens pacumpsirorieiicss BeeneHHO.
IIpouncxoxaenue Co/iHEeYHOH CHCTEMbI.
CoBpemeHHas ¢pu3udeckasi KapTUHA MUpa.
Pazpnea 2. Xumus.
BBenenne.

XuMmHuuecKkas KapTHHa MHpa KakK COCTaBHAas 4YacTh €CTEeCTBEHHO-HAy4YHOMU
KapTUHbI Mupa. Poib XuMHM B JKM3HM coBpeMeHHoro odmectBa. Hoselmme
JOCTIDKEHHS] XMMHUYECKON HAayKH B IIAHE PA3BUTHS TEXHONOTHl: XHMHYECKas
TEXHOJIOTUS—OUOTEXHONOTHsi— HaHOoTexHonorus. IIpuMeHeHue NOCTHIXKEHHM

COBPEMEHHOM XUMHUHU B TYMaHUTAPHOM chepe AesiTeIEHOCTH 001IecTBa.

Tema 2.1. O0mas 4 HeoOpraHu4vecKasi XUMHS.
OcHOBHbIE NOHATHS H 3AKOHbI XHMHH.
IIpenmer xumun. BemectBo. AtoM. Monekyna. XUMUUECKU dJIEMEHT U
dbopMeI ero cymectBoBaHus. [IpocThie U CI0XKHBIE BEIeCTBa.
JdemMoHCcTpaunu
HaGop mozeneit aToMOB U MOJIEKYI.
Nsmepenue BemiectBa. OCHOBHBIE 3aKOHBI XHUMHU. Macca aToMOB H

MOJIEKYL.



OtHocHuTeIBHEIE aTOMHAs U MOJIEKyIISIpHast Macchl, KommdecTso BEIleCTBA.
Ilocrosinnas ABorampo. MonspHas Macca. 3akoH ABoraznpo. Mousipablif 06bem
ra3os.

KonnyecTBeHHble H3MEHEHHS B XHMHHM KakK YacTHBII Cllyyall 3aKOHOB
[IEPEX0/1a KOJMYECTBEHHBIX U3MEHEHH B KaueCTBEHHBIE.

I/IJ'IJ'IIOCTpaI.II/IH 3aKOHa COXpaHEHHsS MacChl BEIECTBA.

ITepnoauueckuii 3akon u Ilepuoanyeckas cucTeMa XHMHYECKAX
syiemenToB /I, . Menaeneena.

Orkpsitie Ilepuomuyeckoro 3akoma. ITepHoguueckasl CHCTEMA XHMHYECKHX
snemenToB JI.M.Menzeneepa kak rpadudeckoe oToGpaxeHue ITepuoauueckoro
3aKoHa. Ilepuouyeckuii 3aKoH U cuCTEMa B CBETe yYeHHUS O CTPOECHUH aToMa.
3aKOHOMEPHOCTH H3MEHEHHUS CTPOCHHUS 9JIEKTPOHHBIX O00OJIOYEeK AaTOMOB W
XHUMUYECKHX CBOHMCTB 0OpasyeMbIX 3IeMEHTaMH MPOCTHIX U CIIOKHBIX BEIIECTB.
3nayenue [lepuonmdeckoro 3akona u ITepHOAMYECKOH CHCTEMBI XUMHYECKHX
snemenToB JI. V. MenneneeBa Uist pasBUTHS HAYKH U [TOHUMAHHUS XUMHIECKOM
KapTHHBI MUpa.

JemoHcTpanus

Pasnuunbie dopmer Ileprnoandeckoit CHCTEMBI XUMHYECKHX SIEMEHTOB
. . Menneneesna.

CrpoeHnue Bemecrsa.

Ilpupona xumudeckoit cBssu. KoBaleHTHas CBS3b: HEIOJISIpHAST W
nonspHas. MonHas cBa3p. KaTWoHbl M aHHOHBL MeTaminueckas CBS3b.
Boznopozxuas c¢Ba3p. B3auMocBA3s  KpuCTALIHYECKUX PEIIETOK BEIIECTB C
Pa3IUYHBIMU THIIAMU XUMHYECKOU CBS3H.

HeMoHcTpanus

OO6pasipl BEmeCTB M MaTepuanoB C PasIMYHBIMH THIAMHA XUMUYECKO
CBSI3H.

Boaa. PactBopsl.

Boma B IIpuponae, GI)ITy, TEXHUKE U Ha MNpou3BoAcCTBe. Dusuyeckue u



XUMUYECKUE CBOMCTBA BOJIBI. SaI‘pHBHHTeJII/I BOJbBI U croco0sl ouncTKH. JKecTkas
BOJa U €€ YMIT'YCHHC. OHpCCHeHI/Ie BOJHEI. AFpeFaTHBIC COCTOsAAHHUA BOJIBI U €€
IIEPEXOoabl U3 OJHOTO arpe€raTHoro COCTOsIHUA B IPpYIoe€.

P ACTBOPEHHUE TBEPABIX BCIICCTB MW TIa30B. 3aBHCHUMOCTH pPacTBOPUMOCTH
TBEPABIX BEHIECTB M TIa30B OT TEMIICPATYPHI. MaccoBasi [0jis BeliecTBa B

pacTBOpPE KakK croco0 BBIPAXXCHUA COCTaBa paCTBOpA.

JdemoHcTpanus
Pusnyeckre CBONCTBA BOJIBI: TIOBEPXHOCTHOE HATSKEHUE, CMauylBaHUE.

IIpakTuyeckas paboraNeS

Peakiiuu oOMeHa B BOJIHBIX PacCTBOPAxX JIEKTPOJIUTOB.

XuMHYecKHe peaKIuH.

ITonsiTe 0 XUMHUECKOW peakumu. Tumbl XuMUYecKux peaxiuil. CKOpocTh
peakuuu U (GakToOpbl, OT KOTOPHIX OHA 3aBUCHUT. 1erioBoil 3G heKT XuMUIeCKOi
peaxiuu. X¥UMUYECKOe paBHOBECHE U CIIOCOOBI €ro CMEIeHUSI.

JdemMoHcTpanus

XUMHUECKUE PeaKlUU C BBIIEIEHUEM TEIUIOTHI.

O6paTuMOCTh XUMHUYECKUX PEaKIIHA.

IlpakTHyeckasi pabora Ne6

3aBHCHMOCTh CKOPOCTH XMUMHUYECKOH peaKkIMy OT Pa3IUuYHbIX (PaKTOPOB

(TCMHepaTypBI, KOHIEHTpallu BEIIECTB, JIeMCTBUS KaTaJII/IBaTOPOB).

Heoprannuyeckue coeqnHeHHU.

Knaccudukanusi HeOpraHUYeCKMX COeOUHEHUH M uX cBoicTBa. OKCHUBI,
KHCJIOTBI, OCHOBAHMUS, COJU. XHUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYEeCKUX  COCAMHEHHMM B  CBET€  TEOPUM  DJIEKTPOIUTHUECKOU
muccouuanuu. [lonsrue o rupponuse coneit. Cpega BOJHBIX PacTBOPOB COJIEH:
KHCJIas, HeUTpanbHas, meinouHas. Bomopoauslil nokaszarens pH pactBopa.

Mertanmnel u Hemetawiel. Metamnel. OOmue Quzndeckue U XUMUYECKUE



CBOMCTBA METAJLIOB, OOYCIOBIEHHBIE CTPOCHHEM AaTOMOB W KPUCTAJUIOB H
[IOJIOXKEHUEM METAJIOB B ONIEKTPOXHUMHUYECKOM pSIy HampsokeHHH. O6mme
CIOCOOB!  ronydenus MerawioB. CIUIaBBI: YepHBIE M  I[BETHBIC. Kopposus
METaJIJIOB ¥ CIIOCOOBI 3alUTHI OT Hee.

Hewmertamnel. O6mast XapakTepucTHKa IIaBHBIX IIOATPYIII HEMETAJIJIOB Ha
TIpEMEpe rajioreHoB. OKKUCIUTENbHO-BOCCTAHOBUTENIbHEIE CBOMCTBA HEMETAJLIOB.

Baxwueiimme coequHeHMs METAVIOB M HEMETA/UIOB B Ipyupojie
XO3SWCTBEHHOM JIeSITELHOCTH YeNoBeKa. 3alurTa OKpY’)KaloIle!d Cpenbl OT
3arpsA3HEHH TKCIBIMU METalllaMH, COCIMHEHUSIMMU a30Ta, CEphl, yIIepoa.

Hemoncmpayuu

B3aumMozericTeue MeTanioB ¢ HemeramTaMu (LHHKA C CEpOM, aIFOMUHUS C
MO/I0M), pacTBOpaMu KHCJIOT U IeIOYEi.

['operune meramios (1MHKa, Xeme3a, Marsus) B KHUCIIOpOJIE.

BsaumozelicTBue a30THON U KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOT ¢ MEJIBIO.

BoccranoBuTeIbHBIE CBOMCTBA METAILIOB.

XUMUYecKre CBOMCTBA COSIHHEHHMH METaIIIOB.

IlpakTHyeckasn paGora Ne7

Ornpenenenue pH pactBopa corei.

IIpakTHuyeckas paGora Ne8

B3anmo/ieficTBIe METAIUIOB ¢ pacTBOPAMHU KHCIIOT M COJIEH.

Tema 2.2 Opranuuyeckass Xummus.
Opranunyeckue coenHeHus.

OcHOBHBIE IOHATHS OPraHUYECKOH XUMUM M TEOPHSI CTPOEHUS OPraHUYECKUX
coeunenuit. ITonstue nsomepun. Buasr u3oMepun: cTpykTypHas (yrnepomsoro
CKEJIETd, TIONOXEHWsS KPAaTHOM CBS3M WM  (YHKUHOHAIBHOW  TIpYIIIbI),
MPOCTPaHCTBeHHAs. MHOroobpasue Opranuyeckux CoeaMHEeHMil.

Yrnesonoponel. IlpenensHsle u HempenesHBIE yrineBogopoasl. Ctpoenue

YIIIEBOZOPOIIOB,  XapaKTEPHbIE ~ XMMHYECKME  CBOHCTBA  YIJIEBOIOPOIOB.



[IpencraButenu  yrieBOAOpPOJOB:  MeTaH, OTHWIEH, aleTWlIeH, OeH30Il.
[IpuMeHeHne  yriieBOZOPOIOB B OpraHMYeCKOM  CHHTe3e.  Peaxuus
nonumepusanui. HedTb, ra3, KaMeHHBId Yroib — HPHPOJHBIE HCTOYHUKH
YTJIEBOJOPO/IOB.

Kucnoponconepkamme opranmdeckue BemiecTBa. CIHPTB, KapOOHOBBIE
KHACJIOTBl M CIOXHBIE 3(QUPHI: HX CTPOEHHE U XapaKTepHble XUMUYECKHUE
ceoiicTBa. IlpencraBuTenu KUCIOPOACOAEPKAINIUX OPraHUYECKUX COESTHMHEHHIMH:
METHJIOBBIM ¥ 3THJIOBBIA CIIMPTHI, [NIMLEPUH, YKCYyCHAsi KAcIoTa. Mblia Kak COIH
BBICHIMX KapOOHOBBIX KUCIOT. JKHUPBI KaK CIIOKHBIE 3(DUPHI.

VYTrieBoabl: II0K03a, Kpaxmall, [eJUII0JI03a.

A3zoTcoJiep)Kale OpraHMYECKUe COeOUHEHUs. AMUHBI, AMHUHOKHCIIOTEI,
Oenku. Ctpoenue u OGuonorudeckass GpyHkuus OenkoB. XMMHUYECKHE CBOMCTBA
OenKoB.

I'enernyeckas CBA3b MEXIy KlacCaMU OPTaHUYECKHUX COEIUHEHUH.

Hemoncmpavuu

ITomygenue sTHiIeHa M €ro B3aUMOJEHCTBHE C pacTBOPOM IepMaHraHara
Kamusi, OpOMHOM BOJIOH.

Peakius nomy4eHus yKCycHO-3THIIOBOTO dupa.

KauecTBenHas peakius Ha INIALEPUH.

[{BeTHBIE peaKuu OEIKOB.

IIpakTuyeckas paGora Ne9

XUMUYEeCKHe  CBOMCTBA  YKCYCHOM  KHCIOTBI:  B3aUMOJEHCTBHE  C
uHAuKaTopamu, Mmetauiamu (Mg), ¢ ocHoBanusmu (Cu(OH),) u OCHOBHBIMHU

oxcunamu (CuO).

O6paTtumas 1 HeoOpaTumasi IeHaTypaius OeIKoB.

IInactmaccel U BosokHa. IloHsTHE O IUTacTMaccax. TepMoIulacTUYHBIE U
TEPMOpEaKTUBHBIE HOIUMephl. OT/ENbHBIE IIPEICTABUTE]IN CHHTETUYECKUX H
HCKYCCTBEHHBIX IIOJIUMEPOB: beHomodpopmabIerIHbIe CMOJIBI,

TOJMBUHMIXIOPUL, TehIIOH, LIEJUTYIOHUI.



[lonstHe O XHMHYECKHX BOJIOKHAX. HarypanpHble, CHHTETHYECKHME W
HCKYCCTBEHHBIE BOJIOKHA. OTIeNbHBIE TPEICTABUTENM XHUMHUYECKHX BOJOKOH:
aleTaTHOe (TPHALETATHBIA IIENK) M BHCKO3HOE BOJIOKHA, BUHHJIXJIODHIHBIE
(XJIOpMH), HOJUHUTPUIbHBIE (HUTPOH), IOJHAMUIHBIE (KampoH, HaWIOH),
noau3GupHeIe (J1aBcaH).

Jemoncmpayus

Paznuunble BUIBI IJIACTMACC U BOJIOKOH.

IlpakTHyeckas paGoraNel(

O3HaKoMyIeHHe ¢ CHHTETUYIECKHUMHU M HCKYCCTBEHHBIMHU ITOIHMEPaMH.

OnpeneneHHe PAa3JIMIHBIX BHJJOB XUMUYECKUX BOJIOKOH.

Tema 2.3 XuMusi ¥ )KM3Hb.

XHMHS ¥ OPraHHu3M 4Ye/I0BeKa.

XUMHYECKre 5JIeMEHThl B OpraHu3Me dejoBeka. OpraHudeckue wu
Heopranuveckue BeniecTBa. OCHOBHBIE XH3HEHHO HEOOXOIUMBIE COETMHEHUS:
OeNIKH, YIIeBO/IbI, KUPHI, BATAMUHEL. YTIIEBOIbI — IJIABHBIA MCTOUYHHK SHEPTUU
opranusma. Ponb upoB B opraHusMe. XOJIECTEPUH M €r0 POIb B 3710pOBBE
YyeJIoBEKa.

MunepanbHble BellecTBA B MPOAYKTAaX NHTAHUS, ITHIIEBBIE T0GABKU.
CbalancupOBaHHOE MTUTAHHE.

Boma. KagectBo Boapl. Momomue W YUCTSIIHE cpeacrsa. IlpaBuia

Ge30macHoON pabOTHI CO CPeACTBAMU GBITOBOM XUMMUH.

Pa3znen 3.buosiorus.
BuoJiorust — coBokynHocTh HayK 0 xkuBOJ npupoae. Meroxpl
HAY4YHOIO MO3HAHUA B OMOJIOTHH.
JKuBas npupoja Kak 00BeKT U3ydeHus OGHOIOrUH. MeTobI HeCieJOBAHMS
KMBOY IIPUPOAEL B 6uonorun. Onpe/enenue sku3Hu (C IpHBICYSHIEM Marepuaia
U3 pasenoB GU3UKU U XUMUH). YPOBHU OPraHU3aI|N JKU3HH.

JeMoOHCTpanuu



VY poBHU OpraHU3aIy KU3HH.

MeTtoasl no3HAHUS )KUBOM IIPUPOJIBL.

Tema 3.1Kuetka.

Ucropus uzydeHust kineTkd. OCHOBHBIE IOJIOKEHHUS! KIETOYHOM TEOPHH.
Krnetka - cTpykTypHO-OYHKIIMOHATIBHAS (IeMEeHTapHast) eUHUIA KU3HU.

Crpoenne xnerku. [IpokapuoThl M 3yKapuOTBl — HM3IIME U BBICIIHE
KJIETOYHble OpraHu3Mbl. (OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIIETKH
sykapuotr. Kierounoe sapo. DyHKIUS SApa: XpaHEHHE, BOCIPOU3BEICHHE H
nepefadya HacleJCTBEHHOW HMH(OpMALUU, PEeryslus XUMUYECKOW aKTUBHOCTH
kiaeTkd. CTpykTypa u QyHKIIUH XpOMOCOM. AyTOCOMBI U II0JIOBBIE XPOMOCOMBI.

buonorudeckoe 3HayeHHEe XUMHUYECKHUX dJIeMeHTOB. Heopranmyeckue
BeIlleCTBA B COCTaBe KJIETKH. Poib BOABI Kak pacTBOPUTENS W OCHOBHOIO
KOMITOHEHTa BHYTpeHHEH Cpelbl OpraHu3MOB. YTIJIEBOJBI U JIMIHMILI B KIIETKE.
Crpykrypa u Ouonorudeckue ¢GyHKIUH OenkoB. CTpoeHHE HYKIEOTHIOB H
cTpykrypa noaunykieotuaabix nenei JIHK u PHK, AT®.

Bupycer u Gakrepuodaru. HekierouHoe crpoeHHe, XU3HEHHBIM UK U
€ro 3aBUCHUMOCTH OT KIETOYHBIX (opM >KU3HH. Bupycsl — BO30yauTEnH
UHQEKIMOHHBIX  3a0ojieBaHWi;  ToOHsATHE 00  OHKOBHpycax.  Bupyc
ummyHoaeduimta yenoseka (BUY). [Ipodunaktuxka BUYU-undexunn.

JemMoHCcTpau U

Crpoenue Mosexyisl Oemka.

Crpoenne monekyinsl JJHK.

CrpoeHue KIeTKH.

CtpoeHue KIeTOK IPOKapUOT U 3yKapUOT.

Ctpoenue Bupyca.

IIpakTnyeckas padora Nell

HalmroneHue KIETOK pacTeHUd M JKMBOTHBIX II0J MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U UX OIUCaHUE.

CpaBHeHHE CTPOSHHUS KIETOK PACTEHUN U KUBOTHBIX.



Tema 3.2.0prannsm.

Opranusm — euHOe 1entoe. MHOroo6pasue opraHu3MoB.

OOMeH BelecTBOM M SHEprHeil ¢ OKpyXKarolel cpenoil KaK HeoOX0quMoe
YCIIOBHE CYIIECTBOBAHMUS JKUBBIX CHCTEM.

CrocoGHOCTE K CaMOBOCIIPOM3BENIEHHIO — OfHA W3 OCHOBHBIX
OCOOEHHOCTEH JKMBBIX OPraHU3MOB. Jle/leHne KIeTKH — OCHOBA pocTa, pa3BUTHS
M PasMHOXEHHWs OpraHu3MoB. becrionoe pasmuoxenue. Ilonosoit mpomecc u
11oj10Boe pasMHOXKeHue. OMIo10TBOpeHue, ero 6MOJ0rHuecKoe 3HaYEHME.

Ilonsirne o6 uHAMBUAYanbHOM  (OHTOTeHE3),  AMOPHOHAIBLHOM
(oMOprorenes) u MoCTIMOPHOHANBHOM pa3BUTHH. VIHAMBHIyanbHOE pa3BUTHE
YeJIOBEKa M €r0 BO3MOXKHBIE HapYIIIEHHUS.

OOmme mpejcTaBIeHMs O  HACHEACTBEHHOCTH W M3MEHUYMBOCTHL.
['eHeTHYeCKas TEPMUHONOTHS M CHMBOJIMKA. 3aKOHOMEPHOCTH HACIIEI0BAHMS.
Hacnenosanne mpusHakoB y dvenoBeka. IlonoBble XxpoMocomsl. CLEIUIeHHOE ¢
nonom Hacneznosanue. HacnenctsenHsle Gose3HM 4enoBeKa, WX NPHYHHBI U
npodunakTuka. CoBpeMeHHbIE IPEICTABISHUS O TeHE ¥ FeHOME.

I'eneTnyeckne 3aKOHOMEPHOCTH H3MeHYMBOCTH. Kiaccmbukarms bopm
M3MEHYMBOCTH. BiiMsHue MyTareHOB Ha opranusMm 4egoBeka.

IIpemer, 3ajaum u MeTombl cenekuuu. I'eHeTMYeckre 3aKOHOMEPHOCTH
cenexknuy. Yuenne H. M. BauioBa o IleHTpax MHOro06pasys U MPOMCXOXKIEHHS
KyJIbTYPHBIX ~pacTeHHH. bHOTeXHONOrMs, ee [OCTHKEHWs, IepCleKTHBEI
Pa3BUTHUSL.

JAemoHcTpanun

OOMeH BenIecTB U IpeBpalleH s SHEPTHHU B KIETKe.

Henenue kneTku (MUTO3, MENHO3).

Crnoco0s1 6ecrionoro pasMHoOKeHusI.

Omo0TBOpeHue y pacTeHui U )KUBOTHBIX.

WunuBrayanpHOe pa3BUTHE OPraHU3Ma.

HacnencrBennsie 60s1e3HM YeioBeka.

Bnusaue AJIKOTr'0JIM3Ma, HAPKOMAaHUM, KYpPEeHHSI Ha HACJIE€ICTBEHHOCTb.



Myranuu.
MopudukanmoHHas U3MEHIUBOCTD.
L{eHTpEl MHOTOOOpAa3ust U IPOUCXOXKICHUS KyJIbTYPHBIX PACTCHUH.
HckyccTBeHHBIN 0TOOD.
HccnenoBanus B 0051acT OMOTEXHOIOTHH.
IIpakTuyeckasi pa6ora Nel2
Pemenue anemMeHTapHBIX T€HETUYECKUX 3a/1a4.
IIpakTuyeckas padora Nel3
AHanu3 ¥ OLIEHKA STHYECKUX aclleKTOB Pa3BUTHs HEKOTOPBIX MCCIIEIOBAaHHN B

OMOTEXHOJIOTUH.

Tema 3.3.Bun.

DBOJIOLMOHHAS TEOpUs ¥ €€ pPoib B (OPMUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa. Bun, ero xputepuu. [lomymnsums xax
CTPYKTypHasi eIWHHUIA BHIa ¥ dBomronuu. CUHTETHYeCKas TEOPHs 3BOJIOLMU
(CTD). Jlsuxymivie Cuiibl 9BOIOLMH B coorBeTcTBUH ¢ CTD.

PesynpraTel sBosrorpu. CoxpaHeHHEe MHOrooOpasus BUIAOB Kak OCHOBA
yCTOWYMBOrO  pa3BuTus  Ouoctepsl.  Ilpuumubl  BBIMHpAHHS  BHIOB.
Buonorudeckuii mporpecc u GMOJIOrHUECKU perpecc.

['MIoTe3sl MPOUCXOXKIACHUS JKU3HU. Y CIIOKHEHUE JKUBBIX OPraHU3MOB Ha
3emie B npoueccé DBOJIIOLIMKA. AHTPOIIOTEHE3 U €ero 3aKOHOMEPHOCTH.
JlokazaTenbcTBa POJCTBA YEJIOBEKa C  MIIEKONMTAIOMMMHK  JKMBOTHBIMU.
Dxojioruueckie (GakTopbl aHTPOIOreHe3a: YCIOXKHEHUE IIOINYJISLUOHHOM
CTPYKTYpBI BHJa, M3TOTOBICHUE OPYAUH TpyZa, NEpexoj] OT PACTUTEIBHOIO K
CMEIIAaHHOMY THITy TTMTAHUS, MCIIONb30BaHUe OTHsA. IlosBreHHe MBICIUTENBHOM
JESITEILHOCTH U uiieHopasneabHol peur. [Iporcxoxaenue yeJoBedeckuX pac.

JdemoncTpauuu

Kpurepuu Bua.

[Tomynsnust - CTPYKTYpHAsI MHULIA BU/A, €UHHIA SBOJIOLHH.

I.[BI/I)KyIlII/Ie CHIJIbI ODBOJIFOIIUH.



BosnukzoBeHre 1 MHOT0OGpasme NprcnocobeHuit y opraHu3Mos.
Penxue u ucuesaromue BUbL.

JIBUOXKyIIME CHIIBI aHTPOIIOreHE3A.

IIporcxox/ieHue yeoBeKa U YeN0BEYeCcK X pac.

IIpakTHyeckas pa6ora Nel4

Omucanue ocobeit Buna 110 MopdosormaeckoMy KPUTEPHIO.
IIpakTnyeckas paGora Nel5

AHaJu3 ¥ OLIeHKa Pa3IMYHbBIX [UIOTE3 TPOUCXOXKICHHS KU3HH,
IIpakTH4yeckas pa6ora Nel6

AHanmus u OLI€HKa pa3jIMYHbIX THUIIOTE3 IIPOUCXOXIACHUS YE€JIOBEKA.

Pazngen 4.9xo10rus

BBenenune. 3HakoMCTBO ¢ 06BEKTOM u3yyeHus skosioruu. Orpenenenue
pOIM  JKONOTMH B (OPMHUPOBAHMU COBPEMEHHOM KapTHHbI MHUpa H B
IIPAKTUYECKON AEATEIBHOCTH JIIOACH.

Tema 4.1.9xocucremsl.

OKoJIOTUsl KaK Hayd4Has JUcHMIUIAHA. O6Imas 3KOIOTHS: y4deHue o0
OKOJIOTHYECKUX (haKTOpaX, ydeHHE O COoobIecTBax OpraHu3MOB, y4YE€HHE O
buocepe. Oxonormueckue  (GakTOpH, OCOGEHHOCTH WX BO3/ICMCTBUS.
OKosoruyecKkas XapakTepucTHKa Buja. [I0OHATHE 06 SKONOIMYECKHX CHCTEMAX.
Ilenu mnuTaHms, TpoQuuYecKhe ypPOBHU. BHOreomEeHO3 KaK BKOCHCTEMA.
CoumanbHast ¥ IpUKIIa HAs SKOIOTHS.

JAemMoHCTpanun

OKosoruyeckue (pakTopsl ¥ UX BIUSHUE HA OpPraHHU3MEI.

IlpakTHyeckas paGora Nel7

CocraBneHue cxeMm Iepe1aun BEeLecTB U SHEPru (1ernel muTaHus).

CpaBHI/ITeIIBHa.SI XapaKTEePUCTHUKA NIPUPOIHBIX 3KOCUCTEM U arpo3KoCuCTEM

CBOEH MECTHOCTH.

buocgepa.



Buocthepa — rnobansHas skocucreMa. Ydenue B. M. Bepnajckoro o
ouocdepe. Ponp KHMBBIX OopraHu3MoB B Guocdepe. buomacca. buonorumyeckui
KpyroBopoT (Ha TmpuMepe KpyroBopora yriepoza). OCHOBHbIE HalpaBICHUS
BO3JEHCTBUS dYeloBeka Ha Ouocdepy. TpaHcopmanuss eCTECTBEHHBIX
9KOJIOTHUECKUX cucTeM. OCOOEHHOCTH arpodIKOCHCTEM (arpoLeHO30B).

JemMoHCTpau U

MeXBUIOBEIE OTHOLICHHS: I[apa3UTU3M, XHUIIHWYECTBO, KOHKYPEHIIHS,
CUMOMO3.

SIpyCHOCTB PacTUTENIEHOIO COOOIIECTBa.

Konuennusi ycToH4HBOro pa3BHTHSA.

BO3HMKHOBEHME  KOHIEMIUM  YCTONYMBOro  pazButvs. (OCHOBHBIX
TIOJIO)KEHHH KOHUEIMIMKA YCTOMUMBOIO pa3BUTHSA U IPUYMH €€ BO3HUKHOBEHMS.
OcHOBHBIE CIOCOOOB pEIIeHUs] SKOJIOTUYECKUX IPOoOIeM B paMKaxX KOHIEIIHH
«YCTOWYUBOCTD U pa3BUTHEY». VIHIEKC 4eI0BEYECKOr0 Pa3sBUTHA 110 OTHOIICHHUIO
K OKpY’Karolei cpeze.

JleMoHCcTpan U

Kpyrosopot yrinepoaa B 6uocdepe.

OxpaHa npupojsbl.

CocTosiHME DKOJIOTMYECKOM CHUTyalldd OKpPY)KaloL(ed MECTHOCTH M
npeiaraTh BO3MOXKHBIE ITyTH CHIDKEHUS aHTPOIIOI€HHOTO BO3AEHCTBHUS Ha
MIPUPOLY.

JleMOHCTpaL U

3anoBeIHUKHU M 3aKa3HUKH Poccuu.

IIpakTuyeckasi pa6ora Nel8

Pemmenue 3xoJioruueckux 3aaad.

AHalIu3 ¥ OlLIeHKA IMOCIEACTBUNA COOCTBEHHON NESATEILHOCTA B OKPYIKAIOLIEH

cpefie, III00aBHBIX IKOJOTHUECKUX IPOOIIeM U Iy TeH UX peIeHHs.



IIpumepubie TeMbl pedepaToB (J0KJIAX0B), HHAUBHAYAILHBIX IPOEKTOB:

* Marepusi, GOpMEI ee IBUKEHHUS U CYIIIECTBOBAHHS.

* IIepBeiii pycckuii akagemuk M.B.JIomoHOCOB.

* MlckyccTBO M mpoliece mo3HaHusl.

* OuU3MKa ¥ My3bIKaJIbHOE HCKYCCTBO.

* [{BeToMy3EbIKa.

* Oy3uKa B COBPEMEHHOM ITUPKE.

* ®U3UYECKUe METO/IBI MCCIIE/I0BAHMUS TAMATHUKOB UCTOPHH, APXUTEKTYPHI
U IIPOU3BEICHUI UCKYCCTBA.

* Hay4Ho-TeXHIYeCKHiA Iporpecc U npodaeMbl SKOJIOTHH.

* broTexnosorus u reHHast HHXeHepUs — TexHooruu X X1 Beka.

* HaHorexHOIOrMS Kak NPUOPUTETHOE HAIpaBJI€HHWE DAa3BUTHS HAYKH U
npousBozcTBa B Poccuiickoit enepanuu.

* OxpaHa OKpy>Karolei cpesibl OT XUMHUYECKOTO 3arpSI3HEHHUS.

* PacTBOpEI BOKpyT Hac.

* YcTpaneHne )KeCTKOCTH BOIbI Ha IPOMBIIUIEHHBIX NpeIIpPHUATUIX.

* McTopysi BOSHUKHOBEHUSI U Pa3BUTHsI OPraHUIECKON XUMUH.

* YIeBobl U UX POJIb B XKUBOM IIPUPOJIE.

* XKuippI KaK NPOJYKT MUTAHUS U XUMHYECKOE CHIPBE.

* HexBaTka nponoBonbCTBUS Kak riiobaibHas mpobjieMa YeloBedecTBa U
IIyTH €€ PeIIeHHS.

* Cpencrsa rurveHsl Ha OCHOBE KHCIOPOJCONEPKAIIUX OPraHUYeCKHX
COEIUHEHHH.

« CuHTeTHYeCKHE MOIOIIKE CPE/ICTBA: TOCTOMHCTBA U HEJJOCTATK.

¢ Heduuur Genka B MUIIEBBIX NPOAYKTAX M €ro NPeOJOeHHe B PaMKax
r1100aJIbHOM IIPOZIOBOIBCTBEHHOM IPOrPaMMBI.

* B.11. Bepnasickuii u ero yuenue o 6uochepe.

* Mcropus u pa3BUTHE 3HAHUM O KIIETKE.

* Oxpyxaromas yegoBeKa cpefia ¥ ee KOMIIOHEHTBI: Pa3IHyYHble B3IJISIbI

Ha OfHY Ipobiemy.



5. TEMATUYECKOE IINTAHUPOBAHME C OIIPEAEJIEHUEM
OCHOBHBIX BU10OB YYEBHOU JESTEJIBHOCTH
OBYYAIOIIIUXCSI.

MakcuMalibHasi yueOHasi Harpy3ka oOydJaromuxcs cocTasiseT — 162 yaca,
U3 HHUX ayauTopHas (oOs;3aTenpHas) Harpy3ka OOydJaromMXcs, BKIIOYas

npakTHdeckue 3aHiaTus — 108 vacoB; BHeayMTOpHAs caMOCTOsITeIbHas paboTa

CTYJIEHTOB - 54 4acoB.



