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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 0011e00pazoBaTeIbHOM y4ueOHOM JTHACIUTIIAHBI
«EctecTBO3HAaHMEY» TIpeAHA3HAUYCHA JUIS M3YYCHUS €CTCCTBO3HAHUS B
npodecCHOHATBHBIX  O0pa30BaTENbHBIX  OPTraHW3AMMUAX,  PEATH3YIOIINX

o0pa3oBaTebHYI0 TPOTPAMMy CpEIHEro oO0mero oOpa3oBaHUs B Mpenenax
OCBOCHHsI  00pa30BaTEIBHOW MpOTrpaMMbl  CpeaHEero  MpodheCCHOHATHHOTO
00pa3oBaHuUs - MPOTPAMMBbI ITOJTOTOBKHU CIICIIUATMCTOB CPEAHETO 3BEHA.

Copepxkanue nporpaMmbl «EcCTeCTBO3HAaHHE» HAIPABICHO HA JOCTHXKCHUE

CICIYIOIMX LIEJICH:
OCBOEHME 3HAHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MHUpPa U
METO/IaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanOoJiee BAaXKHBIMU HJACIMU
U JIOCTUKEHUSMHU €CTECTBO3HAHUS, OKA3aBIIMMU OMPECIAIONIee BIUSIHUE
Ha pa3BUTUE TEXHUKU U TEXHOJIOTH;

- OBJIQZICHHE YMEHHUSMH IPUMEHSITH MOJYUYCHHBIC 3HAHUS JJII OOBSICHEHUS
SBJICHUH OKPYXKAIOIIET0 MHUPA, BOCHPHUITHS HHOpMAIMM €CTECTBEHHO -
HAy4yHOTO M TMPO(ECCHOHAIBHO 3HAYMMOTO COJCpKAHUsS, pPa3BUTHE
UHTEIUICKTYaJdbHbIX, TBOPYECKHUX  CIIOCOOHOCTEM W  KPUTHUUYECKOTO
MBIIIUICHUSI B XOJI€ MPOBEACHMUS MPOCTEUININX HCCIACIOBaHUM, aHaIu3a
ABJICHUM, BOCHPUATHUSA W  HUHTEPNPETAIMHM  €CTECTBEHHO-HAYYHOU
uH(pOopMaIny;

BOCIIUTaHUE YOECKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHHOMU
NPUPOJBI M HCIOJb30BAHUS JOCTHXKCHUU €CTECTBEHHBIX HayK s
pPa3BUTHUS IUBUIIN3AIMN U TIOBBINICHUS KQaUeCTBA KU3HU;

MPUMEHEHUE €CTECTBEHHO-HAYYHBIX 3HAaHUW B MOpodeCCUuOHAIBHOU
NEITEIILHOCTH W NMOBCEOHEBHOM JKHM3HH IJIS oOecneueHus Oe30IacHOCTH
KU3HEACATEIbHOCTH; rPaMOTHOTO  HCIIOJIb30BaHUS ~ COBPEMEHHBIX
TEXHOJIOTUI; OXpaHbl 3J0POBbS, OKPYKAIOIIEH CPEIIbI.

B pabouyio mporpamMmy BKIIOUEHO COJEpXKaHWE, HAMpaBJICHHOE Ha
dbopMHUpOBaHUE y CTYJEHTOB KOMIETEHIINNA, HEOOXOIUMBIX NIJIi KaYeCTBEHHOTO
ocoenus IIIICC3 Ha 6a3e ocHOBHOro oOmiero odopa3zoBaHus C MOJYYEHUEM
cpeaHero o0iero oopa3oBaHus.

OBIIIASI XAPAKTEPUCTUKA VUEBHOM JTUCIIUTIJINHBI
«ECTECTBO3HAHUE»

EcTecTBO3HaHMEe — HayKa O SIBJCHHUSAX U 3aKoHax mnpupoiasl. CoBpeMeHHOE
€CTECTBO3HAHUE BKJIIOYAET MHOXECTBO €CTECTBEHHO-HAay4YHBIX OTpacieu, u3
KOTOPBIX HanboJiee BAXKHBIMHU SIBIAIOTCA (usuka, xumus u Oumonorus. OHO
OXBAaTBIBACT MIMPOKHI CIIEKTP BOIIPOCOB O pa3HOOOPa3HBIX CBOMCTBaX OOBEKTOB
IPUPOJIBI, KOTOPBIE MOKHO PACCMaTpPUBaTh KaK €UHOE IIEJ0¢.

EcTecTBeHHO-HayuHble  3HAaHWS, OCHOBaHHBIE HAa HHUX  TEXHOJIOTUHU
bopMUpYIOT HOBBIM 00pa3 kU3HHU. BBICOKOOOpPA30BAaHHBIM YEIOBEK HE MOMKET
JTUCTAaHIIUPOBATHCSA OT (PyHIAaMEHTAIBHBIX 3HAHUK 00 OKpyKaloleM MHUpe, He
pPHUCKYSl 0Ka3aThCsl OECIOMOIIHBIM B MpodecCuoHaNIbHON fesTenbHocTU. Jlroboe
NEepPCIEeKTUBHOE HAIpaBlieHWE NEATEIbHOCTH YeJOBEKa MPSIMO WU KOCBEHHO



CBSI3aHO C HOBOM MaTepHualibHOW 0a30i WU HOBBIMU TEXHOJIOTUSIMH, U 3HAHHUE UX
€CTECTBEHHO-HAYYHOM CYIIHOCTH — 3aKOH ycCIexa.

EcrecTBO3HaHWE — HEOThEMIIEMAs COCTABJSAIOIIAS KYJbTYPBI: ONpEAessis
MHUPOBO33PEHHE YEJIOBEKAa, OHO MPOHUKAET U B T'yMaHUTapHYyIO cdepy, U B
OOIIIECTBEHHYI0  JKH3Hb. PallMOHAIBHBIM  €CTECTBEHHO-HAYUYHBIH  METO/I,
c(hopMHUpOBABIINICS B paMKax €CTECTBEHHBIX HAyK, 00pa3yeT eCTECTBEHHO-
HAayYHYI0 KapTHHY MHpa, Hekoe oOpa3Ho-puimocodckoe 00600IIeHHE HAYUHBIX
3HaHUM.

OCHOBY ecTeCTBO3HAaHHUSI TMpEJCTaBiIsieT (u3nka — Hayka O NpUPOJE,
u3yuaronias HamOoJjee Ba)KHbIE SBJICHHUS, 3aKOHBI U CBOMCTBAa MaTEpPUAJIbHOIO
Mupa. B ¢usuke ycTaHaBIMBaIOTCS YHUBEPCAJbHbIE 3aKOHBI, CIPABEIIUBOCTH
KOTOPBIX MOATBEPKIACTCS HE TOJHKO B 3€MHBIX YCJIOBUAX U B OKOJO3EMHBIX
MpOCTPAaHCTBaX, HO W BO Bced BcemenHoil. B sToM 3akmrodaeTcss OJMH M3
CYIIECTBEHHBIX MpPHU3HAKOB (u3uku kak (yHgaMeHTalbHOM Hayku. Dusuka
3aHUMaeT 0co00€ MECTO CpEeAu E€CTECTBEHHBIX HAyK, MOATOMY €€ MPHUHSITO
CUMTATh JINJIEPOM €CTECTBO3HAHMUS.

EctecTBO3HAHME Kak HayKa O SIBJICHUAX M 3aKOHAX MPUPOJIbl BKIIOYAET TAKkKe
OJHY U3 BOXHEHUIINX OTPaCICd — XUMHIO.

XuMusi — HayKa O BEIIECTBaX, UX COCTaBE, CTPOEHUH, CBOMCTBAX, Mpoleccax
MpEBpaLICHUS, UCIIOJIb30BAHUN 3aKOHOB XMMHHU B MPAKTHYECKON IESITEIbHOCTH
JOAEH, B CO3JaHUM HOBBIX MaTEpPUAJIOB.

buonoruss — cocTaBHas 4YacThb €CTECTBO3HAHUA. OJTO HayKa O >XUBOMU
npupojae. OHa u3y4aeT pacTUTEIbHBIN, )KUBOTHBI MUP U YEJIOBEKA, UCIIOJIb3YS
KaKk COOCTBEHHBIE METOJIbI, TAK U METOJbI APYTUX HAyK, B YaCTHOCTU (PUBHKH,
XUMHM W MaTEeMaTHKWU: HaONIOJCHUS, DOKCIEPUMEHTHI, HCCICAOBAHUSI C
NOMOIIPIO  CBETOBOTO M JJIEKTPOHHOTO  MHUKpOCKomNa,  00paboTKy
CTaTUCTUYECKUX JAHHBIX METOJaMH MaTeMaTUYeCKOW CTaTUCTUKU U Jp.
buonoruss BBISBIASIET 3aKOHOMEPHOCTH, TMPUCYIIUE JKU3HU BO BCEX €€
NpOSIBIICHUSIX, B TOM 4HCI€ OOMEH BEUIeCTB, pOCT, Pa3MHOKEHHUE,
HACJIEICTBEHHOCTh, U3MEHYMUBOCTD, SBOJIIOIUIO U JIP.

B npodeccuoHanbHBIX 00pa3oBaTENbHBIX OpPraHU3aLMAX, PEATUYIOMINX
00pa3oBaTeNIbHYIO MPOTrpaMMy cCpeiHero ooOIiero oOpa3oBaHUs B IMpejesiax
ocsoenusi OIIOII CIIO na 6a3e ocHOBHOTO 00IEero 0O0pa3oBaHUs, MU3y4daeTcs
WHTETPUpPOBaHHAsA yueOHasi nuciuiuinHa « EcTecTBo3HaHMey, BKIIIOYAIOIAs TPH
pasnena, 00yaaoIe OTHOCUTEIBHOW CaMOCTOSITETbHOCTBIO U LETOCTHOCTHIO
— «Duszukay, «Xumusn», «bHOJIOrus» — YTO HE HAPYILIAET IPUBBIYHYIO JJOTUKY
€CTECTBEHHO-HAYYHOTO 00pa30BaHUsI CTY/IEHTOB.

IIpu ocBoeHun crneruanbHocTet  CIIO  conuanbHO-3KOHOMHUUYECKOTO
npodusis npodeccuoHaTbHOr0 00pa30BaHUsl €CTECTBO3HAHHWE HM3y4aeTcs Ha
6a3zoBom ypoBHe DPI'OC cpennero obuiero o0pa3zoBaHusi ¢ y4eTOM CleHU(UKA
OCBaMBAacMOMN CIICIMAJIIbHOCTH.

DTO BhIpaXkaeTCs B COJACPKaHUU OOyUYEHHMS, KOJIMYECTBE YaCOB, BBIJICIISIEMBIX
Ha UW3y4YEHHUE OTIEJBHBIX TEM TMPOrpaMMbl, TJyOMHE HX OCBOCHUS
oOyyalomuMmucs, o00bEME€ U XapakTepe MNpaKTHYECKUX 3aHSATHM, BHUAAX



BHEAYAUTOPHOW CaMOCTOSATEIbHOM pabOTHI CTYICHTOB.

B mpomecce  peammzanum = comep)KaHUS ~— y4eOHOW — UCIUIIIIUHBI
«EcTecTBO3HaHME» 3HAYMMO H3y4YeHHe pasznuena «Du3uka», KOTOPbIM BHOCHUT
CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HAHUN 00 OKpYy’KaloIleM MHUpE. DTOT pa3jei
ABJISIETCA CUCTEMOOOPA3YIOUIUM JJisl APYTUX Pa3[eJIOB y4eOHOW IUCIUILINHBI,
MOCKOJIBKY (PU3WUYECKHE 3aKOHBI JISKAT B OCHOBE COJIEP)KaHUS KypPCOB XHUMUHU U
OMoIoTHH.

[Ipu u3ydyeHun y4eOHOro MaTepuaia Mo XUMHUHU U OUOJIOTHH I1eJIecoO00pa3HO
aKI[EHTUPOBATh BHUMAaHHE OOYYAIONIMXCA Ha >XU3HEHHO BaXXKHBIX OO0BEKTaX
MPUPOJIBI U OpTaHW3ME YejoBeka. DTo rujpocdepa, atmochepa u Ouocdepa,
KOTOpPBIE pacCCMaTPUBAIOTCS C TOUKH 3PEHHSI XUMHUUYECKUX COCTABOB M CBOICTB,
WX 3HAQYCHUS JJIS KU3ZHEACATCIBHOCTH JIIOJICH, 3TO COJep)KaHUE, OCBEIIAOIIee
pOJIb BaXKHEUIIMX XUMHYECKUX HJIEMEHTOB B OPTraHU3ME 4YEJIOBEKa, BOMPOCHI
OXpaHbl 3J0pPOBbS, MNPODUIAKTUKK 3a00JI€BaHUN U BPEIHBIX IPUBBIUCK,
MOCJICACTBUI W3MEHEHUS Cpelbl OOWTaHWs 4YeJOBeKa ISl YeJOBEUECKOU
UBUJIM3AIUH.
3aMeTHOE MECTO B COJICpPKAHUMU YUYCOHOM AUCIUMIUIMHBI 3aHHMAaeT Yy4COHBIM
MaTepuall, He TOJbKO (OPMHUPYIOIIUI €CTECTBEHHO-HAYYHYIO KapTUHY MHUpaA Y
CTYJEHTOB, HO W PAaCKpPBIBAIOIIMI MPAKTUYECKOE 3HAYEHUE ECTECTBEHHO-
Hay4YHBIX 3HAHUN BO BCeX cepax KU3HU COBPEMEHHOI0 00IIecCTBa, B TOM YUCIIE
B TyMaHHUTapHOU cepe.

B menom yuebHas nucuumiinHa «EcTecTBo3HaHUE», B COJEPKAaHUU KOTOPOU
BEAYIIUM KOMIIOHEHTOM SIBJISIFOTCS HAy4YHBbIE 3HAHUS W HAYYHBIE METOMBI
MO3HAHUS, TMO3BOJIIET copmupoBath y  OOydYaromMXCsS  IEIOCTHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpaA, MPOOYIUTh Yy HHUX IMOIMOHAIBHO-
IIECHHOCTHOE OTHOIICHUE K HM3y4yaeMOMY MaTepuaiay, TOTOBHOCTb K BBIOODY
JNEeUCTBUN OMNpeAeeHHON HampaBiIE€HHOCTH, YMEHHE KPUTUUYECKU OLICHUBATH
CBOU U UyKHUE€ JICUCTBUS U MOCTYIIKU.

NuTerpupoBanHoe  cojaepkaHue  y4eOHOM  JUCHUIUIUHBI  TO3BOJISET
npenoaaBaTeiasM (PU3MKHA, XUMHUU U OHOJOTMU COBMECTHO OPraHU30BaTh
M3y4YEHHUE €CTECTBO3HAHUS, WCIOJb3ys MMEIOIIHUECS 4YacTHbIE METOJUKHU
MpenoaBaHus IpeaMeTa.

N3ydyenne o6meoOpa3oBaTebHON Yy4eOHOM IUCIUILIMHBI «EcTecTBO3HAHHE)
3aBepIIaeTCs MOJIBEJEHUEM HTOTOB B (popme nuddepeHImpoBaHHOTO 3a4eTa B
paMKax MPOMEXYTOYHOUW aTTecTaluM CTYyAEHTOB B mpouecce ocBoeHus [ITICC3
C TIOJIyYCHHEM CPEJTHETO 00Iero o0pa3oBaHus.

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEBHOM ITJTAHE

VYuebHass NUCHUIUIMHA SBISETCS YacThl0 00S3aTEIBHOM IMPEeIMETHOW 00JiacTu
«EctectBennbie Hayku» @DI'OC cpennero obOmero o6OpazoBanusa. OVY/I.14
«EcTecTBO3HaHUE» U3ydyaeTcs B 00I1e00pa30BaTEIbHOM YUEOHOM ITUKIIE.

PE3VJIbTATBHI OCBOEHN S YYEBHOU JUCLUITIVHBI
OcBoeHue colepkaHus  ydeOHOI JTUCHUTITAHBI «EctecTBO3HAHUE
o0ecrnieynBaeT JOCTHIKCHHUE CTYJAEHTAMH CIEAYIONUX PE3YyJIbTaTOB:



* TUYHOCMHDBIX:
YCTOMYMBBIM HHTEPEC K HUCTOPHH M JOCTHIKCHHUSIM B 00JACTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJOCTH 32 POCCUNCKHE €CTECTBEHHbIC HAYKH;
TOTOBHOCTH K IIPOJIOJDKCHHIO 00pa30BaHUS, MOBBIIICHUIO KBAIM(MHUKAIIUA B HU3-
OpaHHOM mpPOo(eCcCHOHATBHON JEATCIHPHOCTH C HCIOJIb30BAaHHEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;
- 00BEKTUBHOE OCO3HAHME 3HAYUMOCTH KOMIIETCHIIMH B  001acTu
€CTECTBEHHBIX HAyK [JI1 4YeJloBeKa Hu OO0IecTBa, YMEHHUE MCIIOJb30BaTh
TEXHOJIOTUYECKUE JOCTHKEHUS B 00jacTu (U3UKU, XUMHHU, OUOJOTHH IS
MOBBIIICHUSI COOCTBEHHOTO MHTEJUIEKTYyaJbHOTO pa3BUTUS B BBIOpaHHOM
npodeccCuoHaTbHON ACATEIBHOCTH;
- yMEHHE TPOaHAIM3UPOBATH TEXHOTCHHBIC TTOCEICTBUS JIJISI OKPYIKAIOIIEH
cpebl, OBITOBOM M MPOM3BOJACTBEHHOM JACATEIbHOCTH YEIOBEKA;
TOTOBHOCTH CAMOCTOSITEILHO JOOBIBATh HOBBIC JJII CE0sI €CTECTBEHHO-HAYYHBIC
3HAHHUS C UCIIOJIF30BAHUEM JIJISI 3TOTO JIOCTYITHBIX HCTOYHUKOB MH(DOPMAITUH;
YMEHHUE YNPaBIsSITh CBOEH TMMO3HABATEIBHOW JEATEIBLHOCTHIO, MPOBOJIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHUS;
- YMEHHE BBICTPAMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIICHUS B KOMaH/JIE 110
pelIeHUI0 00IIUX 3a7a4y B 00JIaCTU €CTECTBO3HAHUS,
MemanpeomMemHulx:
OBJIaJICHUE YMCHUSIMU M HAaBBIKAMHU Pa3IUYHBIX BHIOB IM0O3HABATEIHLHOU
JNESTEIbHOCTH  JJId  HW3YYECHHUS] Pa3HBIX CTOPOH  OKPYKAIOUIETO
€CTECTBEHHOT'O MHUPA;
IIPUMEHCHUE OCHOBHBIX METOJOB TO3HAHMS (HAOIIOJCHUS, HAYIHOTO
AKCIIEPUMEHTA) ISl U3YUCHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, C KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh CTAaJIKUBATHCS B
npodeccuoHaIbHOU cdepe;
YMEHHUE ONPEACsATh LEIU U 3a7auu JesITeIbHOCTH, BRIOMPATh CPEICTBa
JUJISL UX TOCTUIKEHUS Ha MPAKTUKE;
YMEHHE HCIOJb30BaTh pa3JU4YHbIe HWCTOYHUKU JJIsI TOJyYEHUS
€CTECTBEHHOHAY4YHOU MH(GOPMAIIMU U OLICHUBATH €€ JOCTOBEPHOCTh IS
JOCTHIKEHHUS TTOCTAaBJICHHBIX IeJIeH 1 3a1a4;

nPEeOMEmHbIX:

- c(OpMHPOBAHHOCTh TPEJACTABICHUNW O IIEJOCTHOH COBPEMEHHOM
€CTECTBEHHOHAaYYHOM KapTHUHE MHpaA, NMPUPOAE KAK €AUHOM LIEJTOCTHOU
CUCTEME,  B3aWMMOCBSI3M  4YeJOBEKa, TMPUPOALI W  OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoii;

-+ BJIAJICHUE 3HAHHUSMU O HanbOOJIee BaXKHBIX OTKPBITHSIX M JIOCTIKCHUSX B
00J1aCTU €CTECTBO3HAHUSI, MOBIUABIINX HA IBOJIOIUIO MPEIACTABICHUN O
MpUPO/Ie, HA PA3BUTHE TEXHUKU U TEXHOJOTH;
c(hopMUPOBAHHOCTh YMEHUSI IPUMEHSITh €CTECTBEHHO-HAYUHbIC 3HAHUS
I8 OOBSICHEHUSI OKPYXKAIOUIUX SIBICHUW, COXpPaHEHHS 3JI0POBb,
obecnieueHus 0€30MacHOCTH KUZHEAEATEIbHOCTH, 0epexxHOTO
OTHOILIEHUS K MPUPOJIC, PALIMOHAIBLHOTO MPUPOIAOIOJIb30BAHNUS, & TAKXKE



BBITIOJTHEHHS POJIM TPAMOTHOTO TTOTPEOUTETIS;

-» c(hOpMHPOBAaHHOCTh MPEACTABICHUNA O HAYYHOM METOJIC TMO3HAHUS
MPUPOJIBI U CPEJCTBAX M3YUECHUS] MEraMHupa, MaKpOMHUpPa U MUKPOMHUPA;
BJIAJICHUE TMPHUEMAMU ECTECTBEHHO-HAYYHBIX HAOIIOJCHUM, OIBITOB,
UCCJIEOBAHUMN U OIIEHKHU JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB;

-+ BJIaJICHUE MOHSITUMHBIM anmnapaTtoM €CTECTBEHHBIX HayK, MO3BOJISIONIUM
MO3HaBaTh MHUpP, y4acCTBOBAaTh B JIUCKYCCHUSIX IO €CTECTBEHHO-HAYyYHBIM
BOIIPOCaM, UCIIOJb30BATh PA3JIMYHbIe HCTOYHUKKA HHGOpPMALMU s
NOATOTOBKM  COOCTBEHHBIX  pabOT, KPUTUYECKH OTHOCUTBCS K
coobmenusiMm CMMU, conepkamum HaydHy10 HHGOPMALIHIO;
C(hOpPMUPOBAHHOCTh YMEHUW TMOHUMATh 3HAYMUMOCTh €CTECTBEHHO-
HAy4yHOTO 3HaHMUs JUIsi KaXJOro 4YejoBeKa HE3aBUCUMO OT €ro
npodeccuoHaIbHOM AEATEIBHOCTH, pas3iauyath (akThl W  OICHKH,
CpaBHUBATh OIICHOUYHBIE BBIBOJABI, BHAETb HX CBSI3b C KPUTEPHUSIMU
OLICHOK U CBSA3b KPUTEPUEB C ONMPEIAECICHHON CUCTEMOM LIEHHOCTEM.

COJIEP)KAHUE YYEBHOU IUCIUIIJIAHBI
PU3UKA

Beeoenue

®dusuka — d¢yHIaMeHTaldbHass Hayka O mpupoje. EcTecTBeHHO-HayUYHBIH
METOJI TIO3HAHUSI, €TO0 BO3MOKHOCTH U TPAHUIIBI TPUMEHUMOCTH.

EnuHCTBO 3aKOHOB MPUPOJBI U COCTaBa BellecTBa BO BeeneHHoM. OTKpBITUSA
B ()U3MKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJIOTUU MPOU3BOJICTBA.

Mexanuxa

Kunematuka. Mexanuueckoe aBmxkeHue. Cucrtema orcyera. Tpaekropusd
newkeHus. I[lyte. Ilepememenune. PaBHOMEpHOE NPSIMOJIMHENHOE IBHUXKEHHE.
CxopocTb. OTHOCHUTEJIBHOCTh MEXAaHUYECKOrO JBWKEHHS. 3aKOH CIIOKEHHUS
ckopocteil. CpenHsasi CKOPOCTh NPU HEPABHOMEPHOM ABWXKEHUH. MTrHOBEHHas
CKOpPOCTh. PaBHOYCKOpEHHOE TMPSIMOJMHEHNHOE  JBUKEHUE. Y CKOpPEHHE.
CB00OOJIHOE MaZieHUE TEJl.

Jmnamuka. Macca u cuna. Bzaumopeiicteue Ten. 3akoHbl fuHaMUKU. CHUJIBI B
NpUpOJI€. 3aKOH BCEMUPHOTO TSATOTEHHS.

3akOHBI COXpaHEHUs B MexaHuke. HMnynbc Tena. 3aKOH COXpaHEHUs
uMmimyibca. PeaktuBHOe nBWXKeHHe. MexaHudeckas pabora. MOIIHOCTG.
Mexannueckass sHeprus. KuHertnueckass sHeprus. KunHetuueckas sHeprus u
paboTa. [loTeHnmanpHast HEPTUS B TPABUTAIIMOHHOM TIOJI€. 3aKOH COXPaHCHHS
MMOJTHOM MEXaHUYECKOW SHEPTHHU.

Hemoncmpayuu

OTHOCHTEJIBHOCTD MEXAHUYECKOI'0 IBHKECHMUSI.

Buabl MeXaHHYe€CKOT0 ABUKEHUS.

HNuepTHOCTH TelI.



3aBHCHMMOCTH YCKOPEHHS TeJa OT €ro Macchl U CHJIbI, JAeiCTBYIONIEH Ha
TeJI0.

PaBeHCTBO M TNPOTHBOMOJIOKHOCTH HANPABJEHUS CHJ JAeiicTBUA H
NPOTUBOIEHCTBHS.

HeBecomMocTh.

PeakTHBHOE ABHKEHHE, MOJ€EJIb PAKEThI.

N3MeHeHUe IHEPTHHU NPU COBEPIIEHUU PAdOTHI.
Ilpakmuueckoe 3anamue

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS OT Beca Telia.

OcHO8b1 MONEKYIAPHOU DUUKU U MEPMOOUHAMUKU

MonekynsapHas Qusnka. ATOMUCTHYECKAass TEOpUs CTPOCHHUS BEIIECTBA.
HaOntonenus u ONbIThI, MOATBEPXKIAIONIME ATOMHO-MOJIEKYJISIPHOE CTPOCHUE
BeliecTBa. Maccel U pa3Mepsl MOJIEKYJI. TennoBoe IBUKEHUE YACTHUI] BEIIECTBA.
bpoyHoBckoe nBuxeHue. MueanwbHblil Tra3. TemmepaTypa Kak Mepa CpeaHEH
KUHETHYECKOM DHEPIUM YacCTHUIl. YPAaBHEHUE COCTOSHHS UJICAJbHOrO rasa.
Monens  xuakocth.  IIOBEpXHOCTHOE  HATSXKEHHME W CMAadyMBaHHUE.
Kpucrammueckue u aMmopdHbie BeniecTna.

Tepmoaunamuka. BHyTpennss sueprus. Pabora u Temnoornada Kak cnocoObl
M3MEHEHUSI BHYTPEHHEN SHEpruu. llepBblii 3aKOH TepMOAMHAMUKU. TeIuioBbie
MAIIIMHBI U UX TPUMEHEHHUE.

Hemoncmpayuu

JIBu:KeHHe OPOYHOBCKHX YACTHII.

Audpdysus.

SBJIeHHM S IOBEPXHOCTHOI0 HATSKEHUA U CMAYUBAHMSL.

Kpucraaiabl, amopdHbie BelecTBa, )KUJAKOKPUCTAIMYECKHE Tea.

N3MeHeHUe BHYTPEHHEH JHEPTUHU TeJl IPU COBEPIIEHUH PadoThl.

OcHosbl 3JZ€Kmp0()uHaMZ/lKM

DIlekTpocTaTuKa. B3auMonencTBue 3apsyKeHHBIX TeJl. DIIEKTPUYECKUN 3apsl.
3aKoH COXpaHEHUs 3JIEKTPUYECKOTO 3apsana. 3aKoH Kynona.
DIIEKTPOCTATUUECKOE I0JIe, €r0 OCHOBHBIE XapaKTEPUCTUKU M CBSA3b MEXKIY
HUMU.

[Toctosituubiii  TOk. IlocTtostHHBIA — »nekTpuueckuit Tok. Cuna  Toka,
HamnpsiKEHUEe, JJIEKTPUYECKoe compoTuBieHue. 3akoH Oma 1 ydacTka
BIIEKTPUYECKOM LIETIH.

MaruuTtHOoe 1oJie. MarHuTHO€ TOJ€ M €ro OCHOBHBIE XapaKTEPUCTUKH.
JlelicTBME MArHUTHOTO TIOJII Ha IPOBOJHUK C TOKOM. 3akOoH Awmmepa.
DJEKTPOABUTATENb. SIBIICHUE AJIEKTPOMArHUTHON UHIAYKIHH.

Hemoncmpavyuu

DJIeKTpU3ausa TeJl.

B3aumoaeiicTBue 3apsKeHHBIX TeJl.

HarpeBaHue NpoBOAHUKOB C TOKOM.

OnbIT Jpcrena.



B3aumoaericTBue MPOBOJHUKOB ¢ TOKOM.

JeidcTBMEe MATHUTHOIO MOJISI HA IPOBOAHUK € TOKOM.

PaboTa seKkTpoaBurares.

SBJeHMe 3JIEKTPOMATHUTHOM MHAYKIUH.
Ilpakmuueckoe 3anamue

COopka 2JIEKTpUUYECKOH IeNH, U3MEPEHUE CHJIBI TOKA W HANPSDKCHHS Ha ee
pPa3JIMYHBIX YYaCTKaXx.

Konebanus u 6onnwi

Mexanundeckue kojnebanus u BoJHbl. CBoOonHble KoJebanus. Ilepuon,
4acTOTa W aMIUIUTYJla KojieOaHui. ["apmonnyeckue konebanusi. MexaHnuueckue
BOJIHBl U MX BUJbI. 3BYKOBBIC BOJHBI. YJIbTPa3BYKOBBIC BOJIHBI. YIIbTPa3BYK U
€ro UCIOJb30BAHUE B MEIULIMHE U TEXHUKE.

DJIEKTpOMAarHuTHele KojeOaHuss U BOJIHBI. CBOOOJHBIE IIEKTPOMATrHUTHHIC
KoJieOaHus. KonebarenbHbIi KOHTYD. DIEKTPOMArHUTHOE ToJIE.
DJIEKTPOMAarHuTHbHIE BOJHBI. CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH.

CseroBbie BOJIHBI. Pa3BHTHE TIIpencTaBIEHMA O NPUPOJE CBETA. 3AKOHBI
OTpa)XE€HUS U MPEJIOMIICHUS CBETA.

JIun3el. @opmysa TOHKOM JIUH3HI.

Hemoncmpayuu

Kone0anuss MaTeMaTH4eCKOI0 M MPYKUHHOTO MASITHUKOB.

PaboTa 3;1ekTporeneparopa.

N3nydyeHue v nmpueM 3J1eKTPOMATHUTHBIX BOJIH.

Paguocsssb.

Pa3jokeHne 0ej10ro cBeTa B CIIEKTP.

HNurepdepenunus n nudpakuus cBera.

OTpaxeHne u npeJoMJIeHHEe CBeTA.

Onruyeckue npudOpLI.

Ilpakmuueckue 3anamus
N3yyeHue konebaHnil MaTEMaTUYECKOTO MasiTHUKA.
N3ydenue uatepdepeHnu u 1uppakiinu cBeTa.

Dnemenmul KBAHMOBOU PUUKU

KBanToBeie CBOKMCTBA CBETA. KBanToBas TUIIOTE3a ITnanka.
doToanexTpudeckuit 3P dexr.

®dusuka atoma. Moaenu crpoenus atoma. OnbiT Pezepdopaa.

dusnka aTOMHOrO fAApa W dJIeMeHTapHbIx 4YacTtull. CocTaB U CTpOEHHE
aTOMHOro sapa. PaaumoakTuBHOCTh. PaauoakTuBHBIE W3Ty4YE€HUS U UX
BO3/ICHICTBUE HA KUBbIE OPTAHU3MBI.
Hemoncmpayuu

DorTodpdexr.

DOTO3JIEMEHT.

HN3ay4venue Jjazepa.

JIuHeHYaThle CIEKTPHI PAa3JIMYHBIX BeUIEeCTB.



CyeTYMK MOHM3UPYOIIHMX U3JTY4YEHUI.

Bcenennas u ee 360JII0YUA

Crpoenue u pazsutue Beenennoil. Mogens pacimmpsiromeiicss BceneHHOM.
[Ipoucxoxaenue Conmneunoil cuctembl. CoBpeMeHHast (hu3mdeckas KapTHHA
Mupa.

XUMUA
OBIIAA 1 nHeoprannueckas XNUMU A
Beeoenue

XuMuueckass KapTUHAa MHpa KaK COCTaBHAs YacTh €CTECTBEHHO-HAy4YHOM
KapTUHBI Mupa. Ponb XMMUU B )KM3HU COBPEMEHHOTO OOIIECTBA.

[IpuMmeHeHne AOCTUKEHUM COBPEMEHHOW XHWMHHU B TyYMaHUTapHOU cdepe
EeSITENbLHOCTH O0IIlECTBA.

XUMHUUYECKOE COJepKaHue yuyeOHOU nucuumuinHbl «EcTecTBO3HaHUME» TpHU
ocBoeHun crennainbHocted CIIO  coumanbHO-3KOHOMUYECKOTO  Mpoduis
npodeccruoHaIbHOTO 00pa3oBaHUs.

OcHOBHble NOHAMUSL U 3AKOHbL XUMUU

IIpenmer xumun. BemectBo. AToMm. Monekyina. XUMUYECKUU JJIEMEHT H
dbopMBI eTo cymecTBoBaHuUA. [IpocThie U CI0KHBIE BEIIECTBA.

OmpasiceHue XuMUueckux Croicemos 6 NPOoU3B8eOeHUsIX XY00HCeCmEeHHOl
aumepamypuvl U UCKYCCMEd.

Hemoncmpauuu

Habop Mozeneit aTOMOB U MOJIEKY!I.

N3mepenue BeniectBa. OCHOBHBIE 3aKOHBI XUMUHM. Macca aTOMOB U MOJIEKYII.

OTHOCHUTENIBHBIE aTOMHAasi U MOJIEKYJIspHAas Macchl. KonmuecTBO BeElIECTBa.
[TocrosiuHass ABoranpo. MosspHas macca. 3akoH ABoraapo. MossipHblil 00beM
ra3os.

KonnyecTBeHHbIE HW3MEHEHHSI B XUMMHUHM KaK 4YacTHBIA Cllydald 3aKOHOB
nepexoja KOJTUYECTBEHHBIX NU3MEHEHUN B KauecTBeHHbIE. M. B. Jlomonocoe —
«nepevlil pycCcKull yHugepcumemm» .

Nnnmroctpanun 3aKk0Ha COXpaHEHUsI MacChl BEIIECTBA.

Ilepuoouuecxuii 3axon u Ilepuoouueckas cucmema xumuueckux snemenmos /. Y.
Menoeneesa

OtkpeiTue Ilepuogunueckoro 3akoHa. Ilepuoauueckas cucTeMa XUMHUYECKHUX
saneMmeHToB 1. 1. Menaeneena.

3nauenue Ilepuoanueckoro 3akona u I[lepuoauueckoil CHCTEMbl XUMHUYECKUX
sanemeHTOB [[. 1. MenneneeBa s pa3BUTUs HAYKU U IOHUMAHUSL XUMUUYECKON
KapTHUHBI MUpA.

Jl. U. Menoenees 06 obpazosanuu u 2ocyoapcmeenHou noaumuke.
Hemoncmpauusn



Paznuunbie ¢dopmbel [lepmoandeckoil CHCTEMBI XHUMHUYECKUX JJIEMEHTOB
JI.1.MeHn- neneena.

CmpoeHue eeujecmea

KoBanenTtHas cBsi3p: HemojsipHas u mnojsipHas. MonHast cBsizb. KaTuonsl u
aHMOHBI. MeTajuindeckas cBsi3b. BogopoaHas CBsI3b.
Hemoncmpayusn

OOpa3siipl BEIIECTB U MAaTEPHUAJIOB C PA3IMYHBIMUA TUIIAMU XUMHUYECKOU CBSI3H.

Booa. Pacmeopul

Bona B mpupoge, OBITYy, TEXHHKE W Ha IPOU3BOJACTBE. DU3WUECKHE U
XUMHYECKHE CBOMCTBA BOJIbI. ONpEeCHEHNUE BOABI. ArperaTHbI€ COCTOSTHUSI BOJbI
Y €€ MEPEXO0/Ibl U3 OJTHOTO arperaTHOrO COCTOSIHUS B IPYroe.

Hemoncmpayusn

DU3NYECKHUE CBOMCTBA BOJBI: TOBEPXHOCTHOE HATS)KEHUE, CMAUYHBaHME.

Xumnueckue peakuuu. [[IoHATHE 0 XUMUYECKON peakuuu. TUIbl XUMUYECKHAX
peaknuii. CKOpOCTh peakuu B (haKTOPbI, OT KOTOPBIX OHA 3aBUCHUT.
Memoncmpayusn

XUMHUYECKHUE PEAKIIUH C BBIICJICHUEM TETIJIOTHI.

H€0p261H1/lll€CKue coeOuHeHUs.

Knaccudukamus HeoOpraHMYeCKUX COSIAMHEHHM M HX cBoicTBa. OKCHIBI,
KUCJIOTHI, OCHOBaHMS, COJIH.

[Tonatue o ruaponuse cosier. Cpema BOAHBIX PACTBOPOB COJICH: KucHas,
HEeUTpanbHas, meaoyHas. Bonopoansiii nokaszarens pH pactBopa.

Mertamnbl. O6ume Gpuznueckre 1 XMuMUYECKUE CBOMCTBA METAILIIOB.

Hewmeramnbl. OOmiasi xapakTepUCTHKA TJIaBHBIX MOATPYIN HEMETAJJIOB Ha
MpUMEpPE raJIoreHOB.

Baxueiimine coeiMHEHUsS METAIJIOB W HEMETA/UIOB B MPUPOJIE U
XO3SMCTBEHHOU JEATEIIbHOCTH YEJI0BEKA.

Memannvr u cnnagvl kaxk xyooodicecmeennwvil mamepuan. Coeounenus
Memanio8 Kak COCMABHAS 4Acmb CPeoCms8 U300pa3umenbHo2c0 UCKYCCmed.
Hememanner u ux coeduHeHus KAk CcOCMABHAS  YACMb  CpPeOCm8
U300pa3uUmMenbHO20 UCKYCCcmaa.

Hemoncmpayuu

BzaumoneiicTBue MeTaioB ¢ HeMeTaljlaMu (IIMHKA C CEpoi, aJllOMUHHS C
H0I0M), pacCTBOpaMU KUCJIOT U HIETOYESH.

I'openue metamioB (1UHKa, *kKee3a, MarHus) B KUCJIOPO/IE.

BzanMopeiicTBre a30THOM U KOHIIEHTPUPOBAHHOU CEPHOM KUCIIOT C MEJIBIO.

BoccranoBuTenbHbIE CBOMCTBA METAJIIIOB.

Ilpakmuueckue 3anamus
Onpenenenne PH — pactBopa
B3anmopencTBre METAJLUIOB C paCTBOPAMU KHUCJIOT U COJIEH.



OPI'AHNYECKAA XUMUA

Opeaﬂuqecmte CcOeOUHeHUs.

OCHOBHBIC TIOJIOKCHUS TEOPHH CTPOCHUS OPTraHUYECKUX COCIMHCHHH.
MHoroo6pa3ue opraHudeckux coeauHeHui. [lonsaTue nzomepuu.

VYraepogoponsl. IlpenensHble W HempeAeabHBIC YIIIEBOAOPOALI. Peakius
nojauMmepusanuu. [IpupoHbie HCTOUHUKH YTIEBOAOPOIOB. YTIIEBOJOPOALI Kak
OCHOBa  MEXJIYHApOJHOTO COTPYJAHHYECTBA U  BaKHEUINIMH  HCTOYHHK
dbopmupoBanus OroxeTa PO.

Kucnopoaconepxarniue OpTaHUYECKHE BEIIICCTBA. [IpencraBurenn
KHCJIOPOJICOACPKAIUX OPraHUYECKUX COCIMHEHUN: METHJIOBBIM M 3THIIOBBIN
CIIUPTHI, TJIMIEPUH, YKCYCHAs KUCIOTa. JKHPBI Kak CIOKHBIC dPUPHI.

Anxoeonusm u e2o ompadxcenue 8 NPOU3BEOCHUAX X)YOOHCECMBEHHOU
aumepamypuvl U U300pa3umenbHo20 UCKYCCmed.

VYTaeBOabI: TITIOKO03a, KpaxMal, IeJITI0I03a.

A30Tcoziep)Kaliue OpraHMYeCKUe COCAUMHCHHUSA. AMUHBI, aMHUHOKHCIIOTHI,
oenku. CtpoeHne U Ouosiornueckas QyHKIUs OSIKOB.

Hemoncmpayuu

[Tonyuenne aTUIIEHA W €ro B3aWMMOJCUCTBHE C PAcTBOPOM II€pMaHraHaTa
Kayusi, OpOMHOM BOJIOH.

KauecTBeHHas peakiiys Ha TJIUIEPHH.

I{BeTHBIC peaku OCIKOB.

ITmacTMmacchl 1 BoiokHa. [IoHATHE O IIacTMaccax U XMMHUUYECKHX BOJIOKHAX.
HarypanbHbple, CHHTETHYECKHE M UCKYCCTBEHHBIE BOJIOKHA.

llpumenenue nonumepos 6 NPUKIAOHOM U KAACCUUECKOM U300pa3UmenibHOM
uckyccmae.

JleMOHCTpanus

PasnuunHbIe BUABI IJIACTMACC U BOJIOKOH.

Xumus u Hcus3mo

XUMHUSIT M OpPraHu3M 4YeJlioBeKa. XHWMHYECKHE DJIEMEHThI B OpraHu3Me
yejoBeka. Opranuyeckue u HeopraHudeckue BemiecTBa. OCHOBHBIE KU3HEHHO
HEOOXOIUMBIC COCAUHECHUS: OCIIKH, YIIIEBOIbI, )KUPBI, BATAMUHBI. YTJIEBOJBI —
TJIABHBIH WCTOYHUK DJHEPTMM OpraHu3ma. Poiib JXKHPOB B OpraHu3Me.
XO0JIeCTepHH U €T0 POJIb B 3TOPOBHE UEIIOBEKA.

MuHnepaibHbIE BEIIECTBA B MNPOAYKTAaX TMHUTAHHS, IMHIICBBIE JTOOABKH.
CobanancupoBaHHOE NMUTAHUE.

Xumust B ObiTy. Boma. KauecTtBo Bojabl. Motomue W YUCTAIIME CPEICTBA.
[IpaBuia 6e3omacHoOM pabOThI CO Cpe/ICTBAMH OBITOBOM XUMHUM.

Ponv xumuueckux snemenmos 6 sxcusnu pacmernui. Yoobpenus. Xumuueckue
cpedcmea 3auumol pacmeHull.

B1OJIOTI'UA



buonoeus — cosoxynnocms nayk o sscugoti npupooe. Memoowl HayuHO20 NO3HAHUSL
8 buono2uu

KuBas mpupoja kak 0OOBEKT M3yUYEHHS OHUOJIOTHH. MeTOoabl MCCICIOBAHMS
KUBOH mpupoasl B Owonormu. OmpeaelcHHue XKU3HH (C IPUBICYCHHEM
Martepuana u3 pa3aeaoB GU3NKA U XUMUN). Y POBHU OPTaHU3AIUH KU3HHU.
Hemoncmpayuu

YPpOBHM OpraHu3aluy >KU3HHU.

MeToabl TO3HAHUS KUBOW MPUPOJIBI.

Knemxka

Uctopuss unzydenus kieTku. OCHOBHBIE NOJOXKEHUS KIETOYHOM TEOPHUH.
Knerka — cTpykTypHO-(DYyHKIIMOHANIbHAS (3JIEMEHTapHAs) €AUHUIIA KU3HU.

Ctpoenue kieTku. [IpokapuoThl U HYKapUOThl — HU3IIME U BBHICIINE
KJIETOYHbIE OpraHu3mMbl. (OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH
sykapuoT. Knerounoe siapo. DyHKIUS sapa: XpaHEHHE, BOCIPOU3BEICHHUE U
nepenaya HACIEICTBEHHOM MH(OpMaALNU, PETYISIUSI XUMUYECKOH aKTUBHOCTU
KiIeTku. CTpyKkTypa U QYHKIIUA XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

buonornyeckoe 3HauUeHHE XUMHUYECKHX H3JIeMEHTOB. Heopranumueckue
BEIIECTBA B COCTaBE KIJIETKU. Poib BOABI KaK pacTBOPUTENISI U OCHOBHOTO
KOMIIOHEHTAa BHYTPEHHEN Cpebl OPTraHU3MOB. YTJIEBOJblI U JIMIIUIBI B KJIETKE.
Ctpyktypa u Ouonorumdyeckue ¢GyHkiuu OenkoB. CTpoeHHWE HYKJICOTHIOB U
cTpyKkTypa nonunykineotuansix neneit JIHK u PHK, ATO.

Bupychel u 6aktepuodarn. HexiieTounoe ctpoeHue, )KU3HCHHBIN UK U €r0
3aBUCUMOCTh OT KJETOYHbIX (opM >ku3Hu. Bupycel — Bo30yauTenu
MHPEKIMOHHBIX  3a0oJieBaHUN;  TOHATHE 00  OHKOBHpycax. Bupyc
uMMmyHoaepuuuTta yenoseka (BY). [Ipodpunakruka BUY-undexuun.
Hemoncmpayuu

CtpoeHne MONEeKyJbl Oenka.

Crpoenne monexynsl JITHK.

CTtpoeHue KIEeTKH.

CtpoeHue KIETOK MPOKAPUOT U F3YKAPHUOT.

Ctpoenue Bupyca.

Ilpakmuueckue 3anamusn

Habmronenue KiIeTok pacTeHUN M KUBOTHBIX MOJ MUKPOCKOTIOM Ha TOTOBBIX
MHKpOIpenapaTrax U ux OlMUCaHUe.

CpaBHEHUE CTPOEHUS KJIETOK PACTEHUMN U KUBOTHBIX.

Opeanusm

Opraan3m — eanHOE 11es10e. MHOTO0Opa3ue OpraHu3MoB.

OOMeH BeIIECTBOM U DHEPrUei C OKpYKAIOIIeH cpeaol kak HeoOXOoIumoe
YCJIOBUE CYIIIECTBOBAHUS KHUBBIX CUCTEM.

CnocoO6HOCTh K CAaMOBOCITPOU3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH
KUBBIX OpraHu3MoB. JlejdeHue KIETKM — OCHOBa pOCTa, pa3BUTHUS U



pa3MHOXEHUs Opranu3MoB. becmnonoe pa3smHoxenue. I[lonoBoil mponecc u
oJI0BO€ pasMHokeHue. OTI0I0TBOPEHHE, €ro OMOJIOTHYECKOe 3HAUCHHE.

[Tonsatue 00 MHAUBUIYATLHOM (OHTOTEHE3), SMOPHOHATILHOM (IMOpPHUOTECHES)
U TOCT- YMOPHOHATBLHOM pa3BUTHU. UHAWBUIyaTbHOE pa3BUTHE YEJIOBEKA U €TO
BO3MOYKHBIC HAPYIIICHUS.

OO6mue  mpenacTaBiAeHHWS] O  HACIHCACTBEHHOCTH W HM3MEHYMBOCTH.
['eHeTnueckass TEPMUHOJIOTUS M CUMBOJMKA. 3aKOHOMEPHOCTHU HACJEJIOBaHUS.
HacnenoBanue npusHakoB y 4yenoBeka. [lonoBeie xpoMocoMbl. CIEMNIeHHOE ¢
noJjoM HaclienoBanue. HaciiencTBeHHble 00JIE3HM 4YelIOBEKa, UX MPUYMHBI U
npodunaktuka. CoBpeMeHHbIE IPEACTABICHUS O T€HE U T€HOME.

['eneTnueckue 3aKOHOMEpPHOCTH U3MeHUMBOCTU. Krnaccudukanus dopm
M3MEHUYUBOCTHU. BiusiHue MyTareHoB Ha OpraHu3M 4YeJIOBEKa.

[IpenmeT, 3amadyn W METOABI CeNeKIUU. ['eHeTHYecKue 3aKOHOMEPHOCTH
cenekuuu. Yuenue H. WM. BaBuioBa o0 1eHTpax MHOrooopasus H
MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHHil. buoTexHomorus, e€e MTOCTHXKEHUS,
MIEPCIICKTUBBI Pa3BUTHA.

Hemoncmpayuu

OOMeEH BeIeCTB U MPeBpaIIeHUS YHEPTHH B KIICTKE.

Jlenenue KiaeTKU (MUTO3, MEH03).

CnocoObl 6ecnosioro pa3MHOKEHHUS.

OrIog0TBOPEHNE Y PACTCHUHN U )KUBOTHBIX.

NunuBuayanpHOE pa3BUTHE OpPTaHU3Ma.

HacnencrBennsie 00€3HU YeI0BEKa.

Brnusinue ankoronn3Ma, HapKOMaHUU, KypeHUSI Ha HACTIECTBEHHOCTbD.

Myrauuu.

MonaudukanmoHHass K3MEHIYUBOCTD.

[{eHTpBI MHOTOOOPA3Hs U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTCHUMN.

HckyccTBeHHBIN 0TOOD.

UccnenoBanus B 00j1acTH OUOTEXHOJIOTHH.

Ilpaxkmuueckue 3anamusn

Pemrenue sneMeHTapHBIX TCHETUYECKUX 3a/1a4.

AHanmM3 W OIEHKAa dTUYECKUX aCIIEKTOB Pa3BUTHUsI HEKOTOPHBIX HCCIICIOBaHUN
B OMOTEXHOJIOTHH.

Buo

OBOJIIOIIMOHHAST TEOpUST W €€ poiib B (opMHpOBaAaHWU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTuUHbI Mupa. Bupn, ero kpurepuu. [lomynsmusa kak
CTPYKTypHasi €IWHHUIIa BUAa W HBOJIOIMU. CHHTETUYECKAsT TEOPHUS IBOJIOIUU
(CTD). ABmxkyuiue cuiibl 3BOJIIOIMU B cooTBeTCTBUM ¢ CTO.

PesynbraTel sBomonuu. CoxpaHeHHME MHOrooOpasusi BHUJOB KaK OCHOBA
yCTOMYMBOrO  pa3Butust  Ouocdepbl.  [IpuyuHBl  BRIMUpAHUS  BHJOB.
buonorunyeckuii mporpecc u OMOJOTHYECKUN perpecc.

['unote3pl MPOUCXOXKAECHUS >KU3HU. Y CIOKHEHHUE JKUBBIX OpPTraHU3MOB Ha
3emiie B MpOIIECCE DBOJIOINUM. AHTPONOreHe3 W €ro 3aKOHOMEPHOCTH.



JlokazaTenbCcTBa pOJCTBA YEJIOBEKA C€ MIECKOMUTAIOIMIUMU  KUBOTHBIMHU.
Dxoyornueckne (aKkTOphl AHTPOMOTEHE3a: YCIOKHECHHE TOMYJISIITMOHHON
CTPYKTYpbl BUJA, U3TOTOBIICHUE OPYAUU TpyJa, MEPEXO0J OT PACTUTEIBHOIO K
CMEIIaHHOMY THUIlY NMHUTAHUS, UCTIOJb30BaHue OrHs. [losiBlieHUE MBICIUTENHHON
JESITEIbHOCTU U WIEHOPA3AeIbHOU peun. [IponcxoxaeHne 4enoBedyecKux pac.
Hemoncmpayuu

Kpurepuu Buaa.

[Tonynsiuus — CTPYKTypHas €IMHUIA BUJA, €AUHUIIA IBOJIOIUH.

JIBIIKYIIIE CUIIBI SBOJIIOIUH.

Bo3HukHOBeHHE U MHOTOOOpa3ue MPUCIOCOOIEHUN Y OpraHU3MOB.

Penkue u ucyesaroiue BUIbI.

JIBIKYIIIME CUIIbI AaHTPOTIOTEHE3A.

[IpoucxoxaeHrue 4eI0BEeKa U YEJTOBEUECKUX pac.
Ilpakmuueckue 3anamus

Onucanue ocobeit Bu1a 1o MOP(HOIOTHIECKOMY KPUTEPHIO.

AHaIu3 ¥ OLIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS KUZHHU.

AHaIu3 ¥ OLIEHKA Pa3JIMYHbIX TUIOTE3 MPOUCXOKICHUS YECIOBEKA.

DKrocucmemnl

[IpenMeT U 3aga4m HKOJOTHU: Y4ye€HHE 00 dKOJIOTUUECKUX (paKkTopax, ydeHue
0 COO0OIIeCTBAaX OPraHU3MOB, YUeHHe 0 Oruocdepe.

Dxonoruueckue (HaxkTopel, 0OCOOEHHOCTH WX BO3JIEUCTBUS. DKOJIOTHYECKas
xapakTepuctuka Buja. [lonstue o6 sxomorudecknx cucremax. llenmu nuranus,
Tpoduueckue ypoBHU. broreonenos kak skocuctema.

buochpepa — rnoOanbHas skocuctema. Yuenue B. M. Bepnaackoro o
ouocdepe. Ponb xuBbIX opraHu3zMoB B 6uochepe. buomacca. buonoruueckuii
KPYTroBOpOT (Ha mpuMepe KpyroBopoTa yriepoaa). OCHOBHBIE HAmpaBICHUS
BO3JCHCTBUSL 4eloBeka Ha Ouochepy. TpaHchopmanus eCTECTBEHHBIX
AKOJIOTUYECKUX cucTeM. OCOOEHHOCTH arpod’KOCUCTEM (arpoIeHO30B).
Hemoncmpayuu

Dxonorudeckre GakToOpbl U UX BIUSHUE HA OPTAHU3MBI.

MexXBUI0BbIE OTHOIICHUS: TApa3UTU3M, XHUIIHUYECTBO, KOHKYPEHIIUS,
CUMOHUO3.

SApycHOCTH pacTUTENHHOTO COOOIIECTRA.

KpyrosopoT yriepona B 6uocdepe.

3anoBeHUKHY ¥ 3aKa3HuKH Poccum.

Ilpakmuueckue 3anamusn

CocraBneHue cxeM Iepelaud BEUeCTB U HHEPruu (Lened MUuTaHus).

CpaBHUTENIbHAS XapaKTEPUCTHUKA MPUPOJHBIX IKOCHCTEM M arpodKOCHUCTEM
CBOEU MECTHOCTH.

Pemrenne sxomorndeckux 3auad.

AHaIu3 U OlEHKA MOCJEICTBUN COOCTBEHHOM AEATEILHOCTH B OKpYKaroIleh
cpene, riI00ambHBIX 9KOJOTHYECKUX MPOOIEeM U MyTel UX PEIICHHUS.

IKcKypcuu



Mmuoroo6pasue BuaoB. Ce30HHBIE H3MEHEHHS B MpUpoAe (OKPECTHOCTHU
npodecCuoHaILHONW 00pa30BaTEIbHON OpraHU3aINH ).

EcTtecTBenHbie u UCKYCCTBCHHBIC IKOCUCTEMBI (OKpecTHOCTH
npodeccuoHaIbHON 00pa30BaTEIbHON OpTraHU3aINH ).

[TPUMEPHBIE TEMbI PEQEPATOB (AOKJIIAZAOB), UHANBUIY AJIBHBIX
[TPOEKTOB

Marepusi, GopMBbI €€ IBHXKEHUS U CYIIECTBOBAHUS.

[TepBrii pycckuii akagemMuk M.B.JIoMOHOCOB.

HckyccTBO U mpo1iecc NO3HAHMUS.

@u3uKa U My3bIKAIBHOE HUCKYCCTBO.

[[BeTOMY3BIKA.

dusznka B COBpEMEHHOM LIUPKE.

DU3NYECKUE METOIBI UCCIIETOBAHUS MAMSITHUKOB UCTOPHUU, APXUTEKTYPHI
Y IPOU3BENCHUN UCKYCCTBA.

HayuHo-TexHu4ecKkuil mporpecc u npooaeMbl IKOJOTUH.
buorexnonorus v reHHas uHxxeHepuss — TexHonorun X XI Beka.
HanoTtexHomorus Kak NpuOPUTETHOE HANIPABJICHUE PA3BUTUS HAYKH U
npousBojcTBa B Poccuiickoit @eaepanuu.

OxpaHa OKpyKarolen Cpesibl OT XUMUYECKOTO 3arpsi3HCHUS.
PacTtBOpBI BOKPYT HAac.

YcTpaHeHue )KECTKOCTH BOJBI Ha IPOMBIIJICHHBIX MPEANPUATHUSAX.
HcToprsi BOSHUKHOBEHUS U PA3BUTUS OPTAaHUYECKOU XUMHUMU.
YTHeBobl U UX POJIb B KUBOU MPUPOJIE.

JKupbl Kak MpOAYKT MUTAHUSI U XUMUYECKOE ChIPhE.

HexBaTka mpo/10BOJILCTBUS KaK rio0anbHas mpodaeMa 4eIoBeuecTBa U
MYTH €€ PELICHUS.

CpenctBa TUTMEHBl HA OCHOBE KMCJIOPOJICOAEPKAINIUX OPraHUYECKUX
COEIMHEHNM.

CuHTETHYECKHE MOIOIINE CPEJCTBA: IOCTOMHCTBA U HEJTOCTATKH.
Heduuut 6enka B MUILEBBIX MPOAYKTaX U €0 MPEOI0JICHUE B paMKax
r7100a71bHOM TPOJOBOJIBCTBEHHON MPOTPAMMBI.

B.W. BepHajackuit u ero yuenue o ouocdepe.

HcTopus u pa3BUTHE 3HAHUU O KIIETKE.

Okpy>xarolias 4eJoBeKa cpe/ia U €€ KOMIOHEHTHI: Pa3jInyHbIe B3Il Ha
OJTHY TIPO0OIEMY.

[Tomymsius kKak e TMHAIIA OMOJIOTHYSCKOM IBOJIIOIUH.

[Tonynsnusa kak 3KOJIOTHYECKas €UHULIA.

CoBpeMeHHbIE B3TJIS/IbI Ha OMOJOTHYECKYIO IBOJIOIHIO.
CoBpeMEHHBIE B3IJIs/1bl HA MPOUCXOXKICHUE YETIOBEKA: CTOJKHOBEHUE
MHEHUU.

CoBpeMEHHBIE METObI UCCICIOBAHUS KJIETKU.

Cpenbl 00MTaHUSI OPraHU3MOB: PUUUHBI pa3HOOOpa3usl.



TEMATUYECKOE IINIAHMPOBAHUE

[Ipu peanuzanuu coaepxkaHus o0meodpa3oBaTeIbHON YICOHOW UCITUTIITUHEI
«EctectBo3nanue» B npegenax ocBoenust IIIICC3 na 6a3ze ocHOBHOro 00I11I€TO
oOpa3oBaHMsi C TMOJydeHUeM cpeaHero obmiero ooOpazoBanus (IIIICC3)
MaKcuUMalbHas ydeOHass Harpy3ka 00yJaronIfuxcsi COCTaBIIseT:

— 162 yaca, u3 HuUX oO0s3aTedabHas ayAUTOpHAs Harpy3ka 0O0ydaroImuxcs,
BKJIIOUasl IpAaKTHYEeCKHE 3aHATHA, — 108 dacoB, BHeayIUTOpHAs
caMOCTOsITeIbHas paboTa CTyIeHTOB — 54 yaca.

I[TPUMEPHBIE TEMATHUYECKUE ITJIAHbBI

KoanuecTBO yacon

[Ipodunu
npo¢heCcCuOHaIbHOTO

Conepxanue o0yueHus
Ach y oOpa3zoBaHus

COIMAJILHO-DKOHOMUYECKUN U

Cuneuunansaoctu CI1O

Ayoumopnvie 3anamus 48
Mexanuka 13
OCHOBBI MOJIEKYJISIPHOW (PUBUKHU U 10
TEPMOJUHAMUKHA

OCHOBBI 2JIEKTPOANHAMUKH 14
KonebGanus v BOJHBI 4
DyIeMeHTHl KBAHTOBOUW (PU3UKH 4
BcenenHas u ee 3BoJOIHSA 2
BueayautopHas camocTosiTenpHas paboTa

[ToAroTOBKA yCTHBIX BBICTYNJICHUM IO 3a-

JaHHBIM TeMaM, 3cce, JOKIaa0B, pedepaTos,
WHIUBUIYAITLHOTO IPOCKTA C UCIOIb30Ba- 24
HAEM WHPOPMAITMOHHBIX TEXHOJOTHH, IKC-

KypCUH U Jp.

IIpomesrcymounas ammecmayusi 8 hopme oughghepenyuposannoco 3avema
Utoro 72
XNMUA

AyoumopHvie 3aHamus 30
BBenenue 2
OOmiast ¥ HeOpraHuyecKas XuMUs 16
Oprannyeckas XUMHs 12
BueayautopHas camocTosiTenpHas paboTta

[IoAroTOBKA YCTHBIX BBICTYIUICHUU I10

3aJJaHHBIM TeMaM, 3Cce, JOKIaJ0B, 15

pedepaToB, HHAMBUAYAJIbHOTO MPOEKTA C
MCT0JIb30BaHUEM UH(DOPMAIMOHHBIX




TEXHOJIOTUN U 1.

IIpomesrcymounas ammecmayus popme oughepenyuposannoco 3auema

Htoro

| 45

Ayoumopnwie 3auamus

30

bronoruss — COBOKYIIHOCTh HAyK O KHBOU
npupoae. MeToabl HAy4HOTO MTO3HAHUSA B
Ouonorun

[EEN

Knetka

Opranusm

Bun

DKOCHUCTEMBI

U100 | 00|00

BreaynuTopHas camocTosiTenbHas padora

[ToaroToBKa yCTHBIX BBICTYIJICHUM IO 3a-
JIaHHBIM TeMaM, 3Ccce, J0KIaa0B, pedepaTos,
WHJIUBUAYAJIBHOTO MPOEKTA C UCI0JIb30Ba-
HHEeM UH(POPMAIIMOHHBIX TEXHOJOTHH, IKC-

KypPCHU U JIp.

15

Htoro

45

IIpomesrcymounas ammecmayus popme oughepenyuposannoco 3auema

Bcero

| 162




TemaTnueckuii riad

Hanmenoanue pasnena, TEMBI

Makcum
aJbHast
yueOHast
Harpyska
CTyZEHTa

KomunuectBo
ayIUTOPCKUX
JacoB

JIEKIUWA | MpaKTH
YECKUX

CamocTos
TeJIbHAas
yaeOHast
Harpyska
CTyJEHTa

Pduszuka

72

40 8

24

Pa3zgen 1
Mexanunka

4

Tema 11.

BBenenune. Mexannueckoe IBUKCHUE.
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
['paduku nBUKEHMS. 3aKOH CIOKEHUS
CKOpPOCTEH.

Tema 2
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM
JBKEHUHU. MTHOBEHHAsI CKOPOCTh U
PaBHOYCKOPEHHOE MPSMOIMHEHHOE IBHKEHHE.
Yckopenue. CBOOOAHOE TTAJICHUE TEII.

Pasznen 2
JAnnamuka.

Tema 1
Macca u cuina. Bzaumoneicrsue tei1. 3aKOHbI
JTMHAMUKH.

Tema 2
Cuuiel B ipupoze. 3aKOH BCEMUPHOTO
TaroreHus. Hesecomoctsb

Tema 3
®poHTanpHas JabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS OT
MacCCBhI TEJIa»

Pa3zgen 3
3aKkoHBI COXpaHEeHUsI B MEXaHHUKe.

10

Tema 1
Nmnynbe Tena. 3aKkoH COXpaHEHHsI UMITYITbCA.
PeakTuBHOE ABHKEHHE.
Mexannueckasi pabotra. MoLIHOCTb.

11

Tema 2
Mexannyeckas sHeprus. Kunernueckas
sHeprus u padota. [loTeHuManbHas YHEPrus B
IrPABUTALIMOHHOM IIOJIE.
3aKOH COXpaHEHMsI OJTHON MEXaHUYECKOU
SHEPTUH.

12

Pa3nea 4
OcHOBBI MOJIEKYJISIPHOH (U3UKHU 1
TePMOJAMHAMMKH.

10

13

Tema 1
ATomHuCTHUYECKasl TEOPUS CTPOCHMSI BEILIECTBA.
Habmroienue v onbIThI, MOATBEP:KIAIOIINE
ocHOBHBIe nosioxkeHust MKT. Maccb! u pazMepsl




MOJIEKYII.

14

Tema 2
Wneanbueiii ra3. Temmneparypa kak Mepa
CpeaHEN KHUHETUYECKON SHEPIUU YaCTHILI.
VYpaBHEHHE COCTOSIHUS UACAIBHOTO rasa.
N3onponeccsl.

15

Tema 3
Mopens xxuakoctu. [ToBepXHOCTHOE HATsKEHUE
u cMaunBaHue. Kpucraminyeckue u amopdHsie
BELIECTBA.

16

Tema 4
TepmoauHaMHuKa.

17

Pa3zpgen 5
OCHOBBI YJIEKTPOAUHAMMKH.

14

18

Tema 1
B3anmMopeicTBre 3apsyKeHHBIX TEIL.
OneKTpuYecKui 3apsij. 3aKOH COXpaHEHUS
JIEKTPUYECKOTO 3apsAa.

19

Tema 2
3akon Kynona.
DIEKTPOCTaTUYECKOE TOJIE.

20

Tema 3
OCHOBHBIE XapaKTEPUCTUKH
IIEKTPOCTATUYECKOTO TTOJISI U CBS3b MEKTY
HHUMMU.

21

Tema 4
[TocTrosiHHBIN nekTpuyeckuil Tok. Cuia Toka,
HaIpsDKEHUE, JIEKTPUIECKOE CONIPOTHUBIICHHE.
3akoH OMa JJIs1 y4acTKa 3JIEKTPUYECKON LEMH.

22

Tema 5
®. naboparopHas padbota «Coopka
AIIEKTPUUYECKON IETH U M3MEPEHHE CHITBI TOKA U
HanpsHKEHUs Ha €€ pa3IMyYHbIX YYacTKax).

23

Tema 6
MarHuTHO€ 10JIe ¥ €0 OCHOBHBIE
XapaKTepUCTUKHU. 3aKOH Amrepa.

24

Tema 7
DnekTpoABUTaTelb. SIBIeHNE
DIIEKTPOMATrHUTHOM WHIYKIIHH.

25

Pa3zgen 6
KoJe0anusa v BOJHBI.

26

Tema 1
MexaHuueckre U JIeKTPOMarHUTHBIE
KoJIe0aHUs M BOJIHBL.

27

Tema 2
@. naboparopHas pabota «3yuenue konedaHui
MaTeMaTHYECKOTO MasiTHIKA

28

Tema 3
CgeToBbIe BOJHEL. JInH3a.
@. naboparopHas pabora «3yueHue
nHTephepeHIInU U TUGPAKIIUHA CBETAY




29 Paznen 7 4
DJIeMeHThI KBAHTOBOMH QU3NKH
30 Tema 1 4 2 2
KBanToBoe cBoiicTBO cBeTa. du3nKa aToma.
31 Tema 2 4 2 2
AToMHOE s7p0. PamoakTHBHOCTb.
32 Pasznea 8 2
Bcesennas u ee 3BOJIIOLIUA
33 Tema 1 4 2 2
Crpoenue u pazsutue BceneHHOM.
[IpoucxoxaeHre COTHEYHON CUCTEMBI.
34 | Xumus 45 26 15
35 BBenenune 2 2
36 Paznen 1 24 12 8
O0uas 1 HeoOpraHu4veckasi XuMusi
37 Tema 1 4 2 2
OCHOBHBIC TOHITUS Y 3aKOHBI XHUMUH.
Ilepuonnueckuit 3akoH u [leprnoanyeckas
cuctemMa asiemeHToB (.M. MenpeneeBa
38 Tema 2 2 2
Crpoenue BemecTsa
39 Tema 3 2 2
Bona. PactBopsl
40 Tema 4 4 2 2
XUMHUYECKUE PEAKIUU.
41 Tema 5 2 2
Knaccudukanmst HeOpraHm4eckux coeuHEeHUN
M UX CBOMCTBA
42 Tema 6 2
Onpenenenne pH u pacTBopos coseit
43 Tema 7 2
B3auMopeiicTBue MeTaioB ¢ pacCTBOPAMHU
KHUCJIOT
44 Tema & 6 2 4
MeTauiel 1 HEMETaJIIbI
45 Pa3nen 2 15 8 7
Oprannyeckasi XuMust
46 Tema 1 4 2 2
OCHOBHBIE OHATHSI OPTaHUYECKON XUMUU U
TEOPHS CTPOSHHUS OPTAaHUYECKUX COCTUHCHHM.
47 Tema2 2 2

yFHCBO,Z[OpOI[LI " uX MPUPOAHBIC UCTOYHHKH.




48 Tema 3 4 2 2
Kucnopoaconep-
Kallue OPraHMYECKUe COCTUHEHUS
49 Tema 4 5 2 3
A3oTCoaepIKaIe OpraHuvdecKue COeTUHEHHS.
[Tonumepsl.
50 Pa3znen 3 4 4
XuMHS U )KU3Hb
51 Tema 1 2 2
XHUMHS ¥ OpraHu3M YelOBeKa.
52 Tema 2 2 2
Xumus B ObITY
53 | buosaorus 45 22 15
54 Baenecuue 1 1
55 Paszgen 1 11 6 3
Kiaerka
56 Tema 1 4 2 2
Hctopus nzyuenus kiaetku. OCHOBHBIE
IIOJIOKEHUS KIIETOYHON TEOPUH
S7 Tewma 2 2 2
OCHOBHBIE CTPYKTYpPHBIE KOMITIOHEHTHI KJIETKH
58 Tema 3 3 2 1
Bupycst u  OGaktepuodaru.  Hekierounoe
CTpOCHHUE
59 [Ip. HaOnionenwe KIETOK pacTeHUU H | 2
JKUBOTHBIX I10J] MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux OMUCaHHUE.
60 Paznen2 11 6 3
Opranusm
61 Tema 1 3 2 1
Opramm3sm — enuHOE TIienoe. MHoroobOpasue
OpPTaHU3MOB
62 Tewma 2 3 2 1
OmtonoTBOpEHUE, ero  Ouosoruveckoe
3HaYCHUE.
63 Tema 3 3 2 1
[Ipenmer, 3amaun W  METOABl  CEJCKIUU.
['eHeTHUYECKME 3aKOHOMEPHOCTH CEJIEKIIUU
64 | IIpakTuyeckas pabora 2 - -
Penrenne I'eneTuueckux 3amad
65 Pasznen 3 12 6 4
Bun
66 Tewma 1 4 2 2




Bun, ero  kpurepum.
CTPYKTYpHas CIUHUILA BUOA

[Momynsiumust  Kak

67

Tema 2 3 2 - 1

Dkosornueckre PakTopbl aHTPOIIOTeHE3a:

68

Tema 3 3 2 - 1

HpOI/ICXO}K,I[CHI/IC YCJIOBCYCCKHUX pac.

69

[TpakTrueckas pabota

Omnwucanue ocoOeil BUIa M0 MOPQOIOTHUECKOMY

KPUTEPHUIO.

70

Pasznea 4 10 3 2 5

IKocHUCTEMBI

71

Tema 1 3 2 - 1

Hpez[MeT H 3aJa4M 3KOJIOI'MH

72

Tewma 2
CocraBieHue CcXeM Iepefaud BEUIECTB U
sHepruu (uernen MUTaHus).
CpaBHUTENbHAST XapaKTEPUCTUKA MPUPOJHBIX
HKOCHCTEM U arpO’KOCUCTEM CBOEH MECTHOCTH.

73

OcobeHHOCTH arpodIKOCUCTEM 2 1 - 1

a\3

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB VUEBHOI AEATEJILHOCTHU
CTYJIEHTOB

Copepxanue o0ydyeHUs

XapakTepuCTUKa OCHOBHBIX BUJOB JICSTEIBHOCTH
CTYAEHTOB (Ha ypOBHE YUYeOHBIX AeHCTBUM)

OU3UNKA

BBeneune

Pa3ButHe cnocoOHOCTEH SICHO U TOYHO U3JIaraTh CBOU
MBICJIH, JIOTUYECKH 0OOCHOBBIBATh CBOIO TOUYKY 3pEHHUS,
BOCIPUHUMATh U aHAJIU3UPOBATH MHEHUS COOECETHUKOB,
MpU3HaBas NpaBo JPYroro 4eJI0BEKAa HAa HHOE MHEHHUE.
[IpuBeneHne MpUMEPOB BIHUSHUS OTKPBITUN B GU3UKE HA
Mporpecc B TEXHUKE U TEXHOJOTUH NPOU3BOJCTBA

Mexanuxa

Kunemaruka

O3HakoMJIE€HHE CO CTocOOaMU ONMMCAHUSI MEXaHUYECKOTO
JBUKEHUSI, OCHOBHOM 3a/aueli MEXaHUKH.

N3yyeHue oCHOBHBIX (U3UYECKUX BEJIMYUH KUHEMATUKU:
IepeEMEIEHHs, CKOPOCTH, YCKOPEHHUS.

Habnronenne OTHOCUTEIBHOCTH MEXaHUUECKOTO
NBUKEeHUS. POpMYIMPOBAHUE 3aKOHA CIIOKECHUS
CKOpPOCTEil.

HccnenoBanue paBHOYCKOPEHHOI'O NPSIMOJIUHEWHOTO
JNBUKEeHUS (Ha mpuMepe cBOOOJHOTO MaJeHus Tel) U
PaBHOMEPHOTO ABMKEHMS T€Ja IO OKPYKHOCTH.




[Tonumanue cMpIciia OCHOBHBIX (PU3UYECKUX BEIUYUH,
XapaKTepPU3YIOIUX PABHOMEPHOE JIBUKEHUE TeJa MO
OKPY>KHOCTH

JAunnamuka

[TorumaHue cMbIcTa TAaKUX PU3UIECKUX MOJENeH, KaK
MaTepuaibHas TOYKa, MHEpIHAJIbHAS CUCTEMa OTCYETA.
H3mepeHne Macchl Tella pa3InuHbIMH CIIOCO0aMHU.
N3Mepenue cun B3aumMoaeiicTBUs Tey. Beiunuciaenue
3HAUYCHUS YCKOPEHHS TEJ MO U3BECTHBIM 3HAYCHUSAM
JNEHCTBYIOIIMX CUJI U MAcCC TeJl.

YMeHue paznuuath CUIY TSXKECTH M BEC Tela.
OObBsiCHEHHE U MPUBEICHUE IPUMEPOB SBJICHUS
HEBCCOMOCTH.

[IpumeHeHnEe OCHOBHBIX MOHATHH, (HOPMYJ ¥ 3aKOHOB
JUHAMUKH K PEIICHUIO 327124

3aKOHBI COXPAaHCHHUA B
MCXAaHHUKE

OOBbsicHEHHE PEaKTUBHOTO JIBUIKEHUS HAa OCHOBE 3aKOHA
coxXpaHeHHus ummnynbca. [lpumMmeHeHrne 3ak0Ha COXpaHEeHUs
HUMITYyJIbCa JIJISl BBIUMCIIEHUS U3MEHEHUNW CKOPOCTEH Tel
MpH UX B3aUMOJICHCTBUIX. Briuucienue paboThl CUI U
W3MEHEHUs] KUHETUUYECKON 3HepTruu Tena. Beiuncienue
MOTEHIMAJbHON YHEPTUH TEJ B IPABUTALLMOHHOM IIOJIE.
XapakTepuCcTUKa NPOU3BOAUTEIbHOCTH MAIIUH U
JIBUTATEJIEN C UCMOJb30BAHUEM MOHATUS MOIIHOCTH

OcHogbl

MONEKYAAPHOU PUIUKU U MePMOOUHAMUKU

MonekynspHas puU3UKa

DOOopMyJIMPOBAHUE OCHOBHBIX MOJOKEHUN MOJECKYJIAPHO -
KHHETUUYECKOU TeOpUH. BhlmoaHEeHHE SKCIIEPUMEHTOB,
ClyXalKuXx 000CHOBAHUEM MOJIEKYJISIPHO-KUHETUYECKON
teopuu. Habnronenue 6poyHOBCKOTO ABUKEHUS U
siBJICHUS TUPPy3Un.

Omnpenenenue napaMeTpoB BelIECTBA B ra3000pa3HOM
COCTOSIHMM Ha OCHOBAaHWHU YPaBHEHUS COCTOSHHUS
uneanbHoro rasa. [IpencraBienue B Buje rpaduka
HU30XOPHOTr0, U300apHOT0 ¥ U30TEPMHUYECKOTO MPOI[ECCOB.
Brruncnenue cpelHed KHHETUYECKONU DHEPTUU TEILIOBOTO
JBUKEHHUS MOJIEKYJ 110 U3BECTHOU TeMIIEpaType
BelecTBa. M3sMepeHue BIa)XHOCTH BO3AyXa

TepmonnHaMuka

DKCcHepUMEHTAIbHOE UCCIIeOBAaHUE TENJIOBBIX CBOMCTB
BellecTBa. Pacuer KoauuecTBa TEMIOTH, HEOOXOAUMOTO
IJ1 OCYIIECTBIIEHUS NPOIecCa MPEBPANICHUs BEIECTBA U3
OJHOTO arperaTHoOro COCTOSHUSA B APYroe.

PacueT n3meHeHust BHyTpeHHEH dHEpruu Te, paboThl U
IEPENaHHOr0 KOJIMYECTBA TEIJIOTH HA OCHOBAHUHU
MEepBOro 3aKoHa TepMoaAuHaMUKU. OO0bsICHEHUE
NPUHIUIIOB €N CTBUS TEIIOBBIX MAIIUH

Ocnosoi aﬂekmpoduHaMuKu

DJeKTpocTaTuKa

Brluncnenue cui B3aUMOJEHCTBHUS TOUYEUHBIX
AIEKTPUUYECKUX 3aPSIO0B.

Brluncnenue HanpsHKeHHOCTH U MOTEHIMAa
AIEKTPUUYECKOTO MOJISI OTHOTO U HECKOIBKUX TOYEUHBIX
3apsI0B.

N3mepenue pa3HOCTH MOTEHIIUAJIOB.

[IpuBenenune npuMepoB MPOBOAHUKOB, AUIIEKTPUKOB U
KOHJIEHCATOPOB.




HaGnronenue sBIeHUS SJIEKTPOCTATUUYECKON HHIYKIIUHA U
SIBJICHUS MOJIIpU3aLUU AUDJIEKTPUKA, HAXOISIIIETOCS B
AJIEKTPUIECKOM T10JIC

IlocTOAHHEIN TOK

N3mepeHne MOIIHOCTHU 3JEKTpUUECKOro Toka. 3mepenue
OJ1C 1 BHYTpPEHHEr0 CONPOTUBIICHUS] HCTOYHHKA TOKA.
CO0p ¥ UCIBITAaHHUE AJICKTPUUCCKUX I[eTeH ¢ Pa3IMuHbIM
COEJIMHEHUEM NMPOBOJHUKOB, pacueT UX MapaMeTpoB

MarbauTHoe 1oJe

HabGnronenue neficTBUS MarHUTHOTO MOJISL HA MIPOBOTHUK C
TOKOM, KAPTUHOK MarHUTHBIX MOJICH.

@opMyJIMpOBAaHUE MPABUJIA JE€BOU PYKHU IS ONIPEETICHUSA
HampaBJIEHUS CUJIbI AMIiepa.

Beiuucienue cuii, 1€MCTBYIONMX HA IPOBOJHUK C TOKOM B
MarHUTHOM T10Jie, OObsSCHECHHE MPUHIIMIIA JEHCTBUS
anekTpoaBuraresisi. Mccienopanue siBICHUS
3JIEKTPOMAarHUTHOW MHAYKIHUU

Konebanus u eonnwi

Mexanudeckue KojeOaHus
1 BOJIHBI

[IpuBeneHnne npuMepoB KoJleOaTENbHBIX IBUKECHUI.
HccnenoBanue 3aBUCUMOCTHU TIEpUOJIa KOJeOaHuii
MaTeMaTH4YeCKOTr0 MasgTHUKA OT €T0 JAJUHBI, MACChl U
aMIUTUTY Bl KoJieOanuit. OnipeesieHne yCKOpEeHHs
CBOOOJHOTO MaJeHus C MOMOIIbI0 MATEMAaTUYECKOTO
MasTHUKA. HaOaroaeHue KojeOaHuii 3ByJaliero Teia.
[IpuBeneHne 3HaYEHUSI CKOPOCTU PACIPOCTPAHEHHS 3ByKa
B pa3JIM4YHBIX CpC€aax.

YMeHne oObsICHATH UCIIOJIb30BaHNE YIbTPa3ByKa B
MEOUIIUHC

DJIEKTPOMAarHUTHBIC
KOJIeOaHUS U BOJIHBI

Habnronenue ocuunimorpaMmM rapMOHMYECKUX KoJieOaHUH
CUJIBI TOKA B L[ETU.

OObsAcHEeHHE pEeBpaLIEHUs SHEPTUH B U€aTbHOM
KoJebaTeIbHOM KOHTYpE.

HN3yuyenue ycrpoiicTBa 1 NpUHLUIIA TEUCTBUS
TpaHcpopMaTopa. AHAJIN3 CXEMBbI ITepeaun
3JEKTPO’HEpPruu Ha Oonpluue pacctosHusd. [IpuBenenue
MPUMEPOB BUJIOB PaJMOCBA3U. 3HAKOMCTBO C YCTPOM -
CTBaMH, BXOJAIIUMU B CUCTEMY PaJIHOCBSA3HU.
OO0cyxenrne 0COOCHHOCTENW PacpOCTPAHEHUS paIMOBOJIH

CBeTOBBIE BOJTHEI

IIpuMmeHeHrEe Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U
MpeJOMIICHUS CBETA MPH pelieHun 3anad. Habmogenue
SIBJICHUS TUPPaAKIMU U TUCIIEPCUU CBeTa. Y MEHUE
CTPOUTH U300paKEHUS MPEIMETOB, JJaBAEMbIE JINH3AMH.
PacueT onTudeckoil CHIIBI JTUH3EI

Onemenmol K6AHMOBOU PUIUKU

KBaHnTOBBIE CBOWICTBA
CBeTa

Habnronenue gorosnextpuyeckoro 3¢ dexra. Pacuer
MaKCHUMaJIbHOM KMHETHYECKOI SHEPTUH AIEKTPOHOB MPH

dboTorpdexre

du3zuka atroma

dopmynupoBanue nocrynatos bopa. Habnogenue
JIMHEWNYAaTOrO U HEMPEPBIBHOTO CIEKTPOB.

PacueT wacTOThI ¥ IJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA MIPHU
Iepexo e aToMa U3 OJHOr0 CTAIHOHAPHOTO COCTOSIHUSA B

Ipyroe.
OOpbsicHEeHHE MPUHIINIIA TEHCTBUS J1azepa

du3ruKa aTOMHOTO siipa U

HaOnronenue TpekoB anbga-yactull B kKamepe Bunbcona.




OJIEMCHTAPHBIX YaCTHUI]

Peructpauus simepHbIX U3J1Yy4YEHUN C MOMOUIbIO CUETUHUKA
I'eiirepa.

PacueT sHepruu cBsI3M aTOMHBIX S€EP.

Ilonumanue OCHHOCTHU HAYYHOTI'O ITO3HAHUA MHpaA HE
BOOOIIE JJIsI YeJTOBEUYECTBA B 1IEJIOM, a JJIs KaXKJI0TO
00ydJaromerocst TM4YHO, IEHHOCTH OBIAJCHUS METOIOM
HAy4YHOTO MMO3HAHUS JUIS TOCTHIXKECHHUS ycIiexa B JII0O0M
BUC Hp&KTH‘-IGCKOfI ACATCIBHOCTHU

Bcenennas u ee 260J1I0YUA

CTtpoeHnue u pazBUTHE
Bcenennoit

OO0BsacHeHHe MOJeNU paciupsonieiics Beeaennoi

[Ipoucxoxaenue
CoOJIHEYHOU CUCTEMBI

HaGnroaenue 38e3)1, JIyHBI ¥ IJIaHET B TEIECKOIL.
HabGnronenne COTHEYHBIX MATEH C MOMOIIBIO TEJIeCKOoIa

XUMMNMSL

BBenenne

PackppiTre BKJIajga XAMHYECKOW KapTHHBI MUPA B €IUHYIO
€CTECTBCHHO-HAy4YHYIO KapTUHY MHPA.

XapakTepUCTHKA XMMHUHU KaK MPOU3BOJIUTEIBHON CHIIBI
oOmecTBa

Baxkneinmmne xuMuueckue
HOHATUSA

YMeHue naTh onpeneneHne 1 ONepupoBaTh CIeAyOUIUMHU
XUMHYECKUMH TOHATHSIMH: «BEIIECTBO», «XHMUUECKHUI
3JEMEHT», «aTOM», «KMOJIEKYJIa», KOTHOCUTEIbHbIE
aTOMHas U MOJIEKYJIApHAsl MaccChl», «MOH», «aJIJIOTPOMUIY,
«U30TOMBI», KXUMHUYECKAs CBA3bY», «IITEKTPOOTPULATEINb-
HOCTBY», «BAJIEHTHOCTbY», «CTENEHb OKUCIIEHUS», KMOJIbY,
«MOJISIpHAsl Maccay», «MOJIAPHBIH 00beM razoo6pa3HbIX
BELIECTBY», «BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIAPHOTO CTPOEHUS», «PACTBOPHI», «IJTEKTPOIUT
U HEDJIEKTPOJUTY, «IJIEKTPOJIUTHYECKAS TUCCOLUAIIUSY,
«OKMCJIUTEIb U BOCCTAHOBUTEIBY, KOKUCIECHUE U
BOCCTAHOBJIEHHE)», KCKOPOCTh XUMHUYECKOHN peakiumn,
«XMMHYECKOE PABHOBECHUEY, «YIIEPOAHBIN CKENETY,
«QYHKIIMOHANbHAS TPYNIA»), KA30MEPUSI»

OCHOBHBIE 3aKOHBI XUMHUHU

dopmynupoBaHHE 3aKOHOB COXPaHEHUSI MAaCChI BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE NPUUYUHHO-
CIICICTBEHHOM CBS3HM MEXIY COJICP)KAaHUEM dTHUX 3aKOHOB
Y HallUCaHUEM XMMHUUYECKUX (POpMys U ypaBHEHUH.
PackpeiTe Ppu3ndeckoro cMbicia CHMBOJIUKH
[Tepuoanueckoit TabaUIBI XUMHUYECKUX deMeHToB . U.
MenneneeBa (HOMEPOB dJIEMEHTA, IEpPUOIa, TPYIIIBI) U
YCTAHOBJICHUE MPUUYUHHO-CJIEICTBEHHON CBSI3U MEXIY
CTPOEHHEM aToMa M 3aKOHOMEPHOCTAMH U3MEHEHUS
CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB B
Mepuoiax u rpymnmnax. XapakTepucTHKa dJIEMEHTOB MaJbIX
MEPUOJ0B 0 UX MOJoXKeHHIo B [lepuoanueckoi cucreme
. . Menneneena

OcHOBHBIC TCOPHUU XUMUHN

VY cTaHOBIEHNE 3aBUCUMOCTH CBOWCTB XUMHYECKHUX
BEUIECTB OT CTPOEHUS aTOMOB 00pa3yroUUX UX
XUMHYECKHUX IJIEMEHTOB. XapaKTepUCTUKA BaXKHEHIITUX
TUIIOB XUMHYECKHUX CBSA3€H U OTHOCUTEIBHOCTH ITOU
tunoyioruu. O6bACHEHHE 3aBUCHUMOCTH CBONHCTB BELIECTB
OT UX COCTaBa U CTPOCHUS KPUCTAUIUNYECKUX PELIETOK.
DopMyIHpPOBAHNE OCHOBHBIX MOJIOKEHUN TEOPUHU




BIIEKTPOJIUTHUYECKON NUCCONHAIIMN U XapAKTEPUCTUKA B
CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPTAaHUYECKUX COCJIMHEHUM.

@opMyJIMPOBAHUE OCHOBHBIX MOJOKEHUN TEOPUU
XUMHYECKOTO CTPOCHHUSI OPraHUYECKUX COCAUHEHUN U
XapaKTEepUCTUKA B CBETE ATOU TEOPUHU CBOMCTRB
BaXXHEUIINX MPEACTABUTEIECH OCHOBHBIX KJIAaCCOB
OPraHUYECKUX COCMHEHUMN

Baxueiinine BeliecTtBa u
MaTepHUaIbI

XapaKTepuCTHKa CTPOCHUS aTOMOB U KPUCTAJIOB U Ha
9TOW OCHOBE — OOIMMX (PUBHUECKUX U XUMHICCKHUX
CBOMCTB METaJJI0OB U HEMETAJJIOB. XapaKTepUCTHKA
cocTaBa, CTPOCHUS, CBOUCTB, MOJTYYEHUS U MPUMEHEHHUE
BaXXHEHIINX HEMETAJJIOB.

XapaKTepuCcTHKa COCTaBa, CTPOCHUS U OOIINX CBOWCTB
BaXXHEHIIHUX KJIACCOB HEOPTAaHUYECKUX COCIMHECHUN.
Onucanue cocTaBa U CBOWCTB BaKHEHUIIINX
MpeAcTaBUTENEe OpraHuuecKuX COCJUHEHHUI: MEeTaHolla U
ATaHoJIa, CIOXKHBIX dPHUPOB, KUPOB, MBLI, KAPOOHOBBIX
KHCIOT (YKCYCHOM KHCJIOTHI), MOHOCAXapua0B (TJIHOKO3HbI),
nrcaxapuaoB (caxapo3sl), MoJMcaxapuaoB (Kpaxmaaa u
L[EJUTIONI03bl), aMUHOKHUCIIOT, O€IKOB, HCKYCCTBEHHBIX U
CHUHTETUYCCKHUX MOJUMEPOB

XHUMHUYECKUU S3BIK U
CUMBOJUKA

Hcnonb3oBanue B yueOHOHN U mpodeccuoHalbHOMI
NESATEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3zpiBaHue u3y4eHHBIX BEUIECTB 110 TPUBUAIBHON WIIU
MEXIYyHapOJIHOU HOMEHKIATYpE U OTPaXEHUE COCTaBa
3TUX COCIUHEHUHN C MOMOILIbIO XUMHYECKUX (HOpMYII.
OTpaxeHne XMMHUYECKUX MPOLECCOB C MOMOUIbIO
YPaBHEHUN XUMHUYECKUX PEAKLUU

XUMHYECKHE pEeaKIUU

OOBsicHEHHE CYIIHOCTH XUMUYECKUX MPOIECCOB.
Knaccudukanus XuMH4YeCKUX peaklUuil Mo pa3IudHbIM
MpU3HAKaM

XUMHUYECKUN DKCIIEPUMEHT

BrinonHeHne XUMHUYECKOTO YKCIIEPUMEHTA B TIOJIHOM
COOTBETCTBUHU C NMpaBUIaMH TEXHUKU O€30MaCHOCTH.
HaOnronenue, pukcupoBaHue U ONMUCAHUE PE3yIbTATOB
MPOBEIEHHOTO YKCIIEPUMEHTA

Xumuueckas nHpopManus

IIpoBeneHne caMOCTOSATENBHOTO IOUCKA XUMUYECKOMN
MH(GOpPMALMU C UCTOJIB30BAaHUEM PA3IUYHBIX HCTOUHUKOB
(Hay4HO-TIOMYJIAPHBIX U3IaHUN, KOMIIBIOTEPHBIX 0a3
JNaHHBIX, pecypcoB HTepHETAa); HCOIB30BaHNUE
KOMIBIOTEPHBIX TEXHOJIOTUH 1711 00pabOTKU U nepenadu
XUMHUYECKON nH(pOpMaLNU U €€ PeICTaBICHHUS B
pa3auyHbIX hopmax

[IpodunbHOE U npodec-
CHOHAJIIBHO 3HAYUMOE
co/iepKaHue

OObsicCHEHHE XMMUYECKUX SBJICHUM, TPOUCXOISIUX B
npupoje, ObITY U Ha MPOU3BOJICTBE.

CobmroieHrEe TTPaBUIT AKOJIOTHYECKH TPaMOTHOTO
MOBEJCHUS B OKpYKaIOIIEH cpere.

OHGHKa BIIMAHUA XUMHUYCCKOT'O 3arpsA3HCHUA
OKpYXarIIel cpe/ibl Ha OPTaHu3M YeJIOBEKa U JPyrue
JKUBBIC OPTaHU3MBI.

Cobntoienre nmpaBusl 6€30MaCHOT0 OOpaIIeHHS C
TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMMU, Ha60paTOpHBIM




000pyIOBaHHEM.
Kputndeckas omeHKa JOCTOBEPHOCTH XUMHYECKOU
WHPOpPMANMH, TOCTYNAIOIIEH U3 pa3HbIX HCTOYHHKOB

BUOJIOT'NA

buonorus — coBokym-
HOCTbh HayK O )KMBOU
npupojae. Metoibl
HAy4YHOTO MMO3HAHUS B
ouonoruu

3HAKOMCTBO C O0OBEKTaMH U3YyYCHHUS OUOJIOTHH.
BreisiBnenue ponu 6uonoruu B GOpMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
MPAKTUYECKOUN NesITeIbHOCTH JIF0eH

Knerka

3HAKOMCTBO C KJI€TOYHOUN TEOpUEH CTPOCHUSI OPTaHU3MOB.
[TonydyeHue npeacTaBiIeHUs O POJIU OPraHUYECKHUX U
HEOPTAaHUYECKUX BEILIECTB B KJIETKE.

3HaHUE CTPOCHUS KJIETOK IO pe3yabTaTaMm paboThl cO
CBETOBBIM MHKPOCKOIIOM.

YMeHue onuchiBaTh MUKPOIIpENapaThl KIETOK PAaCTECHUU.
YMeHune cpaBHUBATh CTPOEHUE KIETOK PACTEHUN U
KMBOTHBIX 10 TOTOBBIM MUKpOIIpenaparam

Opranusm

3HaHWE OCHOBHBIX CITIOCOOOB Pa3MHOKEHUS OPTaHU3MOB,
CTaJuil OHTOTEHE3a Ha IpUMepe YesIOBEKa.
3HaHWE MPUYWH, BBI3BIBAIOMIMX HApPYyIICHHUS B pPa3BUTHHU
OpPraHu3MoOB. YMEHHE  II0JIb30BaThCS  TE€HETHYECKOM
TEPMUHOJIOTUEM U CUMBOJHUKOW, pelmaTb MOPOCTEUIINE
reHeTUYECKHE 3a0auH.
3HaHue 0COOCHHOCTEH HACIICACTBCHHOMN U
HeHacJeICTBEHHON N3MEHUYMBOCTH U UX OMOJIOTrHUYECKOMN
pPOJIM B DBOJIIOIIUU KUBOTO

Bun

YMeHne aHanu3upoBaTh U OLIEHUBATH Pa3INYHbIC
TUIMOTE3bI MPOUCXOKIACHUA )KU3HU HA 3emie.

YMeHne npoBOIUTH OMKcaHue 0co0el 0JTHOTO BHA MO
MOP(HOJOTHUECKOMY KPUTEPHIO.

Pa3zBuTHe cnocoOHOCTEN SICHO U TOYHO U3JIaraTh CBOU
MBICJIH, JIOTUYCCKHU 000CHOBEIBATH CBOIO TOYKY 3pCHUA,
BOCIIPUHUMATh U aHATU3UPOBATH MHEHUS COOECETHUKOB,
MpU3HaBas MPaBO JIPYroro 4eJOBEKa Ha HHOEC MHCHHE.
YMeHne 10Ka3bpIBaTh POJCTBO YeI0BEKa U
MIIEKOIIUTAIOIIUX, O6HIHOCTI) N paBCHCTBO YCJIOBCYCCKUX
pac

DKOCUCTEMBI

3HaHWE OCHOBHBIX 3KOJIOTHYECKHX (PAKTOPOB U UX
BJIHUSHUS Ha OPTAHU3MBI.

3HaHHue OTINYUTEILHBIX IMPHU3HAKOB HCKYCCTBCHHBIX
COOOIIECTB — arpOd3KOCUCTEM.

[lonyueHue npeacTaBiIeHUs O CXeMe IKOCHCTEMBbI Ha
npumepe 6uochepsl.

HGMOHCTpaHI/IH YMCHHUA IMOCTAHOBKHU ueneﬁ JACATCIbHOCTH,
MJIAaHUPOBAHUE COOCTBEHHOW JESITENbHOCTH IS
JOCTUXCHUA ITOCTABJICHHBIX ueneﬁ, NpCeABUACHUA
BO3MOXHBIX PE3yJIbTAaTOB ATUX JIEHCTBUM, OpraHU3AIUU
CAMOKOHTPOJA U OUCHKHU IMOJYUYCHHBIX PE3YJIbTATOB.
OOyueHue coOMIOACHUIO TPABUI TTOBEJCHHS B IPUPOIE,
OepeXKHOMY OTHOIIEHUIO K OMOJIOTHYECKUM 00BbEKTaM
(pacTeHHUAM U )KUBOTHBIM U UX COOOIIECTBAM) U UX
oXpaHe




YYEBHO-METOJMYECKOE 1 MATEPI/IAﬂbHO-TEXHI/I‘{ECKOE
OBECIIEYEHUE ITPOI'PAMMBI YUYEBHOU JUCHUITJIMHBI
«ECTECTBO3HAHUE»

OcBoenue  mporpamMmbl  ydyeOHOM  gucuuniaunbl  «EctecTBO3HaHME»
mpearnosaracT Haau4yue B NMpodecCHoHaTbHOM 00pa30BaTEIbHOW OpTaHU3AIUH,
pealm3yoIeid 00pa3oBaTeIbHYIO IIPOrpaMMy CpeaHero oomero oopa3oBaHus B
npenenax ocBoenus [IIICC3 na 06a3e OCHOBHOro o00mero oOpa3oBaHUS,
y4eOHBIX KaOMHeTaX (PU3UKO-MATEMATHUYCCKUX JUCIUIUINH, XUMHUU B KOTOPBIX
UMEETCS BO3MOXHOCTh 00€CTieduTh CBOOOMHBIN docTynm B HTEpHET BO Bpems
y4eOHOTO 3aHATHS U B IEPUOJ BHEYUYEOHOU NESITEILHOCTH 00YJaOIIHXCS.

[Tomemenuss KaOWHETOB yAOBJETBOPAIOT TpeboBaHusiM CaHUTapHO-
snuaeMuoiornueckux mnpasuil U HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u
OCHaIlleHbl yuyeOHOW MeOenbio, Oo0OpyJOBaHHMEM, U CpeACcTBaMU OOy4YeHHS,
JIOCTaTOYHBIMU  JIJI1  BBIIIOJHEHHUS TPEOOBAaHUM K ypPOBHIO MOJTOTOBKHU

00yJaromuxcs.
B xaOuHeTe MaTeMaTHKH, GU3UKH, JICKTPOTEXHUKHA H TEXHUICCKUX CPECACTB
OOyYeHHS MaTeMaTUYECKUX JHUCIUIUIMH HMECTCS MYJIbTHMEIUNHOE

o0opyJloBaHME, TMOCPEJACTBOM KOTOPOTO  YYaCTHUKUH  0Opa3oBaTEIHLHOIO
mpoliecca MpocMaTpUBAIOT BU3YyaJdbHYI0 HH(oOpmanuio 1o EcTecTBO3HaHUIO
CO3/1aBaTh MPE3CHTALINU, BUCOMATEPUAIIbI U T. TI.

B  coctaB  yueOHO-METOAMYECKOTO U  MaTEepUATBHO-TEXHUUYECKOTO
obecrieueHust mporpaMmbl y4eOHOU TUCIUIIIUHBI « ECTeCTBO3HAHUE) BXOISIT:

HarJIsHbIE TOCOOUS (KOMIUJIEKTHI YUeOHBIX TaOUII, MJIAKATOB, TOPTPETHI
BBIJTAFOIIINXCST YICHBIX B 00JIACTH €CTECTBO3HAHMS U T. 11.);

nH(pOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC CPECTBA;

HKpaHHO-3BYKOBBIE TTOCOOUS;

TEXHUYECKHUE CPEICTBA O0YyUCHUS,

JIEMOHCTpAIMOHHOE 000pyI0BaHue (00I1Iero Ha3HAUYCHUS U TeMaTUUECKUE

Ha0opkI);

nabopatopHoe o0opyaoBaHue (001Iero Ha3HAUYCHUS U TEMaTUYECKUE

Ha0OPBI, B TOM YHUCJIE JJIsl TOCTAHOBKH JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO

AKCIIEPUMEHTA, PEAKTUBBI);

BCTIOMOTATEIbHOE 000PYI0BaHUE;

** KOMIUIEKT TEXHUYECKOU TOKYMEHTAIIUHU, B TOM YHCJIE TTACTIOpTa Ha
cpeacTBa OOy4YeHHs, UHCTPYKITUHU 110 UX UCTIOJIH30BAHUIO U TEXHUKE
0e30MMacHOCTH;

e OMOIMOTEUHBIN (HOH]I.

B Oubnuoreunsiii (GoHm BXOAAT y4eOHUKH, OOECIEUMBAIOIINE OCBOCHUE
yueOHON  muciuiuiuebl  «EcTecTBO3HaHWE»,  PEKOMEHIOBAaHHBICE  WJIU
JOTYIICHHBIE IS HWCIOJIb30BaHUS B TPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX
OpTaHM3AIUAX, PEAUTH3YIOMHNX 00pa30BaTEIBHYIO MIPOTPAMMY CPEIHETO OOIIETO



oOpa3oBanusi B mpenenax ocBoeHus I[IIICC3 wHa 6aze OoCHOBHOro o0O0IIEro
oOpa3oBaHus.

B mporecce ocBoeHus mporpaMMbl Y4eOHOM AUCIUTIINHEBI « EcTecTBO3HAHUE)»
CTYIEHTBl JTUMEIOT BO3MOXKHOCTh JIOCTyHa K DJJCKTPOHHBIM YYCOHBIM
MarepuaiaM II0 €CTECTBO3HAHMIO, BKIOYas (U3UKY, XUMHIO, OHOJIOTHIO,
UMEIOIIHUMCSI B CBOOOJHOM JTOCTyNe B ceTH VHTEepHET (JIEKTPOHHBIM KHHUTAM,
npakTUKyMmaMm, Tectam, matepuaiam EI'D u ap.)

PEKOMEHAYEMAA JIMTEPATYPA
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