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HHOACHUTEJVIBHAS 3AIINCKA

PaGouas nnporpamma I'TIOY TO «HTIIBb» o6meo6pa3oBaTeIbHOM yUeOHOM AUCITUIIITHHBI
«EctecTBO3HAaHME» TmpelHA3HAYEHA TSI HW3YYSHHUSI €CTECTBO3HAHUSI B IIpejeiiax
OCBOCHMSI OCHOBHOU mpodeccuoHabHOW obpa3zoBareiibHOM mporpammbr CITO (OITOIT
CIIO) na 6a3e OCHOBHOro o0Ilero ooOpa3oBaHHs, MPH MOATOTOBKE CIICIIHUAIIUCTOB
cpeanero 3BeHa ([IIICC3) no cneunansuoctu 38.02.04 Kommepuus (o oTpacisim).

IIporpamma pazpaborana Ha ocHOoBe TpeboBanmuii ®I'OC cpemHero obiero oopa3zoBaHUs,
NPEIBSBISIEMBIX K CTPYKTYpE, COACP KAaHUI0 ¢ pe3yJibTaTaM OCBOCHUSI Yy4eOHOM
nuctuIunHbl «EcTecTBo3HaHMe», ¢ yuerom [IpuMepHON OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBI
cpemHero ooOmero oOpa3oBaHUs, ONOOPEHHOW pemieHueM (eaepalbHOrO0 Y4eOHO-METOIUYECKOTO
o0benuHeHus 1o obmieMy obpazoBanuio (MPoTokoy oT 28 utoHs 2016r. Ne 2/16-3) 1 B COOTBETCTBHUHU
¢ PexomeHmanusiMu 110 OpraHU3alldUd MOJIyYCHHsI CPEIHEro oOmiero oOpa3oBaHUsS B
npenenax OCBOCHHMSI 00pa30BaTeNbHBIX HOPOrpaMM  CPEIHEro MpodeccruoHaabHOTO
obOpa3zoBaHusi Ha 0a3e OCHOBHOro oO0mIero oOpa3oBaHUSI C Y4YeToM TpeOoBaHUN
(benepanbHBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB ¢  MOJy4YyaeMOM
npodeccuu UM CnerrualbHOCTH CPeIHEro npodeccuoHaIbHOro oopa3zoBaHust (MUCHMO
JlemapTaMeHTa TOCYIapCTBEHHOW MNOJIMTHKH B cdepe MOATOTOBKU padodnx KaapoB U
JT10 Muuno6paayku Poccuu ot 17.03.2015 Ne 06-259).

Conepskanue nporpaMmsbl « ECcTecTBO3HaHHE» HANPaBIICHO HA JIOCTHUXKCHUE CIICIYOITHNX
meJjeu:

— OCBO€HHE 3HAHUM O COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTUHE MUpa U
METOJIaX €CTeCTBEHHBIX HayK; 3HAKOMCTBO ¢ Haubojiee Ba>KHBIMH HJICSIMHU H
JIOCTHYKCHUSIMHA €CTCCTBO3HAHUSI, OKA3aBIIMMHU OIPEJICIISTIONISe BIUSTHUS HA
pa3BUTHE TEXHUKHU U TEXHOJIOTHM,

— OBJIaJICHUE YMCHHUSIMH MPUMEHSITh MOJIy4YeHHbIE 3HAHUSI IS OOBSICHECHUS
SIBJICHUH OKPY>KaIoIIero Mupa, BOCTIPUSITHST wHpOpMaATHUH
€CTECTBEHHOHAYyYHOTO W NOpodecCHOHAJIbHO 3HAYUMOT0 COJEp>KaHUS;
pa3BUTHE HUHTENJIEKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUUECKOTO
MBIIIUICHUSI B XOJIC MPOBEICHUSI IIPOCTCHINHUX WCCICIOBAHUM, aHaIN3a
SIBIIEHUH, BOCTIPUSITHS u UHTEpHpeTaIluu €CTECTBEHHOHAYYHOM!
uHpopMaluu,

— BOCITUTAaHUE YOS KJICHHOCTH B BO3MOXKHOCTHU ITO3HAHUSI 3aKOHHOU IIPHUPOIBI
W HCMHOJB30BAaHUS JIOCTHKCHHUM ©CTECTBEHHBIX HAYK JJIsI Pa3BUTHS
IIUBUJIN3AIIUU U ITOBBIIIICHUS KA4eCTBA >KU3HU,

— TIpUMCHCHHE €CTECTBCHHOHAYTHBIX 3HaHUN B nmpodecCUOHATBHOM
OESITEJILHOCTU M IIOBCEAHEBHOM >KHU3HU IS o0ecriedeHUsT 0Oe30IIacHOCTH
SKU3HEAESATEIHLHOCTH TPaMOTHOTO HCIIOJIBL30BaHUsI COBPEMEHHBIX
TEXHOJIOTHI; OXpaHBbI 3JOPOBbSI, OKPY>KAIOMIEH CPEIbI.

B nmporpaMmmy BKIIIOUEHO coJiep>KaHHE, HampaBJIeHHOE Ha (OPMHUPOBAHHE Y CTYJICHTOB
KOMIIETEHIINH, HeOoOXOOMMBIX 11 KadecTtBeHHoro ocBoeHust OIIOITI CIIO na 6ase
OCHOBHOTO 00mIero ooOpa3oBaHHsI C TIOJyY€HHEM CpeaHero oolriero oOpa3oBaHUS;
OporpaMMmsbl IIOATOTOBKH CIIEIIMAaINCTOB cpeaHero 3BeHa (IITICC3).



OBIIASA XAPAKTEPUCTUKA YUEBHOM JAUCHUITJINHBI
«<ECTECTBO3HAHMUE)»

EcrectBO3HaHMEe — HaykKa O SBJEHUSIX MW 3aKoHax npupoabl. CoBpeMEHHOE
€CTECTBO3HAHUE BKJIIIOYAET MHOYKECTBO €CTECTBEHHOHAYYHBIX OTpaciied, U3 KOTOPBIX
HaunOoJiee BaXKHBIMHU SIBIISIIOTCST (U3UKA, XUMHUS U Onostorusi. OHO 0XBaThIBAET IIUPOKUN
CHEKTpP BOIIPOCOB O Pa3HOOOpa3HBIX CBOMCTBaAX OOBEKTOB HPHUPOABI, KOTOPBHIE MO>KHO
paccMaTpuBaTh KaK €IHHOE LIEJI0€.

EctecTBeHHOHAay4YHBIC 3HAHUSI, OCHOBAaHHBIE HAa HHUX TEXHOJOTHM (POPMHUPYIOT HOBBINA
o0pa3 KH3HH. BBICOKOOOpAa30BaHHBIM YEJIOBEK HE MOYKET JIHUCTAHIHUPOBATHCS OT
(pynnamMeHTanbHBIX 3HAaHUHW 00 OKpY’KalollleM MHpPE, HE PHCKYS 0Ka3aThbCs
OecrioMOIIIHBIM B IIpo(peccHOHAIBHOM  JesiTeJIbHOCTH.  Jlio6oe  mepcneKTHUBHOE
HaOpaBJICHUE JIESTEJIBHOCTU 4YeEJOBEKa IPsIMO WM KOCBEHHO CBsI3aHO C HOBOHU
MaTepHuaibHOW 0a30il U HOBBIMHM TEXHOJIOTUSIMH, U 3HAHHE HX €CTECTBEHHO-HAYYHOU
CYILIHOCTHU — 3aKOH ychexa.

EcTecTBO3HaHME — HeoTheMJIIeMast COCTaBJISIOIIAS KYJIbTYPBI: OoIpeneisisi
MHPOBO33pEHHE UYEJIOBEKA, OHO TMPOHUKAECT W B TyMaHUTapHyw cdepy, U B
OOIIIECTBEHHYIO >KU3HBb. PanmonanbHbIi €CTECTBEHHOHAY4YHbIN METOM,

copMupoBaBIIMIICSI B paMKax €CTECTBEHHBIX HayK, o0Opa3yeT eCTeCTBEHHOHAYYHYIO
KapTHHY MHpa, HeKoe 00pa3Ho-dmiocodhckoe o000mIeHre HAyIYHBIX 3HAHUN.

OcHOBY ecTeCTBO3HAHHUS TIpeAcTaBiisieT (GU3MKaAa — HayKa O IMpUpoje, H3ydarlias
HauOojiee Ba’KHBIC SIBIICHHSI, 3aKOHBI M CBOWCTBa MaTepHajibHOro mupa. B ¢usuke
YCTaHaBIIUBAIOTCSI YHUBEpPCAJIbHbIE 3aKOHBI, CIIPABEAJIMBOCTh KOTOPBIX MOATBEPIKIACTCS
HE TOJIbKO B 3EMHBIX YCIIOBUSIX M B OKOJIO3€EMHBIX IIPOCTpAHCTBax, HO M BO Bcel
Bcenennoii. B sToM 3akirouaeTcsi OAWH U3 CYILIECTBEHHBIX IPU3HAKOB (U3UKH KaK
dysnamentanpHOM Haykn. Pu3mka 3aHMMaeT 0c000€ MECTO CPEeaH €CTECTBEHHBIX HayK,
IIO3TOMY €€ INPUHATO CHUTATDh JIUACPOM C€CCTCCTBO3HAHMS .

EcTecTBO3HAHME KaK HayKa O sABJICHUAX U 3aKOHaX MMpUpPOabl BKIIIOYACT TAKIKE OAHY U3
BAXKHEUIIINX OTpaciiedl — XUMHUIO.

XumMHusT — HayKa O BeIlecTBaxX, WX COCTaBe, CTPOCHHH, CBOWCTBAX, Mpolleccax
MIpeBpaIleHus, HCIOJb30BAHUU 3aKOHOB XHMHH B MNOPAKTUUYECKOW AESITEIBHOCTU
JI0JieH, B CO3JaHUU HOBBIX MaTepHUAJIOB.

Bbuonoruss — coctaBHasi 4acTh €CTECTBO3HAHUsI. JDTO HayKa O >KUBOM mpupojne. OHa
U3y4yaeT paCTUTEIbHBINA, >KUBOTHBIM MHpP UM YeJIOBEKa, HWCHOJB3ysl KaK COOCTBEHHBIE
METOAbI, TaK U METOJbl APYTHUX HayK, B YaCTHOCTH (PU3UKH, XUMUU U MaTeMaTHUKU:
HAOIIONCHUSI, YKCIIEPUMEHTHI, HCCJICIOBAHUSI C IIOMOMIBI0 CBETOBOTO WM JJIEKTPOHHOTO
MHUKpOCKOMa, 00-pal0TKy CTaTUCTUYECKUX JAaHHBIX MeEToJaMU MaTeMaTU4eCcKOM
CTaTUCTHUKHU U AP. Buosiorust BEIABIISIET 3aKOHOMECPHOCTHU, MMPUCYIIHC KU3HHU BO BCCX €C
MPOSIBJICHUSIX, B TOM YHCJIe OOMEH BEIIEeCTB, POCT, Pa3MHO>XEHHE, HACJIEJICTBEHHOCTD,
N3MCHYUBOCTDH, 3BOJIOIHUIO U AP.

B I'TIOY TO «HTIIb», peanusymomiero oopa3zoBaTelIbHyI0 IPpOTrpaMMy CPEIHEro OO0IIero
obpazoBanust B T1ipenerax ocBoeHust OIIOII CIIO wHa 06a3e OCHOBHOTO OOIIETO
o0pa3oBaHUsI, HU3y4daeTCsi MHTErpHpOBaHHasi y4deOHast auciuiuinHa «EctecTBo3HaHue»,
BKJIIOYAIOIIAasi TPHU pasjena, o0JIafarolide OTHOCUTEJIBHOM CaMOCTOSITEJIBHOCTBIO U
[EJTOCTHOCThI0O — «DPU3UKa», «XUMUsD», «BHOIOrHs» — 4TO HE HapyllaeT MPUBBIYHYIO
JIOTUKY €CTECTBEHHOHAYYHOTO 00pa30BaHUsI CTYJACHTOB.

Ilpu  ocBoenmm cnenuanpHocTedd  CIIO  commanmbHO-?KOHOMHYECKOTO  MPOodHIs
npodeccuoHalIbHOTO 00pa30BaHUsI €CTECTBO3HAHUE M3ydaeTcsi Ha 6a3zoBom ypoBHe PI'OC
cpeaHero o0mniero oopa3oBaHUsI C YUY€TOM CIIEMUPUKH OCBAMBASMOU CIICITUATBHOCTH.

910 BbIpa>acTCsA B COACPKAaHHU 06y’-IeHI/ISI, KOJIMYECTBC YAaCOB, BBIACISICMBIX Ha
N3Yy4YCHHUEC OTACJIBHBIX TEM IIpOorpamMmsbl, FJ'IY6I/IHe HUX OCBOCHUA ydalluUMHUCH, o0beMe U
XapakTepe MPaKTUYECKUX 3aHSITUH, BUJaX BHEAYJHUTOPHOW CaMOCTOSTEIBHOU paboOThI
CTYJCHTOB.

B mporecce peamuzamuu  coaeprkaHusl yueOHOM aucnumiinHbel «EctecTBO3HaHUE)



3HAYUMO H3y4deHHEe pazaeiia «DPu3uKa», KOTOPHIM BHOCHUT CYILIECTBEHHBIN BKJIA]l B
CHUCTEMY 3HAHUH 00 OKpY KaloIlIeM MUpe. DTOT pa3aen SIBJISIETCSI CUCTEMO0OOpa3yONINM
JUIST IPYTHUX pa3leoB y4eOHOM NUCHUIIIMHBI, MMOCKOJIBKY (PU3UYECKHE 3aKOHBI JIe)KAT

B OCHOBE COACPIKaHUsI KYpPCOB XUMHH U OHOJIOTHH.

IIprn wn3ydyeHuwm yuyeOHOro Marepuaga II0 XHUMHH W OHOJIOTHHM LIeJIecOO0pa3Ho
AKIICHTUPOBAaTh BHUMAaHUE yYalIUXCsI Ha >XU3HEHHO BaXXHBIX OO0BEKTaX HPUPOABI U
OopraHu3Me deJjioBeKa. OJTo ruapocdepa, armochepa u Ouochepa, KOTOpbIE
paccMaTpUBaIOTCSI C TOUKH 3PEHUSI XMMHYECKUX COCTABOB M CBOMCTB, UX 3HAUEHUS
JUIsT SKU3HEAESITeIbHOCTH JIIOJICH, 3TO coAep>KaHUeE, OCBEMIAalollee PoJib Ba>KHEHUIIINX
XUMHYECKUX DJJIEMEHTOB B OpPraHM3MeE 4YeJIOBEKa, BOIIPOCHI OXpaHblI 3J0POBbSI,
npoduiakTUKU 3a00J1eBaHUN M BPEIHBIX MNPUBBIUEK, MNOCIEACTBHUII U3MEHEHHSI CpPEJbl
0o0MTaHUsI YeJIOBEeKa JJIsI YeJIOBEYECKOW MUBHUITU3ALIAU.

3aMeTHOE MECTO B COJCp>KaHUHM YUYEOHOM NMHUCHHUIUIMHBI 3aHUMAaeT y4eOHBIM mMaTepual,

HE TOJBKO (OPMHUPYIOMIMI €CTECTBEHHOHAYUYHYI0O KapTUHY MHpPaA Yy CTYJIEHTOB, HO H
pacKpbBIBAIONIMK NPaKTUUYECKOE 3HAYEHHE ECTeCTBCHHOHAYYHBIX 3HAHUU BO BCEX
cepax >KU3HU COBPEMEHHOTO 00IIecCTBa, B TOM YHCJI€ B TYMaHUTapHOU cdepe.

B 1uenom yuebnass aucuuninHa «EcTtecTBo3HaHue)», B COIEpPKAHHUM KOTOPOM
BEIYIIMM KOMIIOHEHTOM SIBJISIIOTCSI Hay4YHbIC 3HAHUSI U Hay4YHbIE METOJbI MMO3HAHUS,
MMO3BOJISIET CPOPMHUPOBATH y Y4YAIIHUXCsI LEIOCTHYIO €CTEeCTBEHHOHAYYHYIO KapTUHY
MUpa, TNpPOOyIUTh y HUX 3MOIHOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K H3y4aeMOMY
MaTepually, TOTOBHOCTb K BBIOOPY JEWCTBHI OMpeaeI€eHHON HANpaBJIEHHOCTU, YMEHUE
KPUTHYECKH OLICHUBATH CBOU U UYy>KHE JCUCTBUSI U TIOCTYIIKH.

HaTerpupoBaHHoe cojfiep>KaHue YYeOHOW AUCHUIUIMHBI II03BOJISIET IIPENOJAaBATEIISIM
(pn3uku, XuMUU U OHOJIOTMM COBMECTHO OPTraHU30BaTh HM3YYCHHUE €CTECTBO3HAHMS,
HWCMOIB3YsI UMEIOMIUECS] YaCTHbIE METOJUKH MPETIOJaBaHUsI TpeaMeTa.

BaxxusiM 3Taniom 3¢p@HeKTUBHOTO 0Opa3oBaTEIILHOIO Ipollecca SIBISETCS AKCIIEPUMEHT,
CTUMYJHUPYIOIMIUA aKTUBHYIO ITO3HABATECIBHYIO IEATEIIBHOCTh W TBOPUYECKHH MOAXOI K
nojiydeHuro 3HaHui. Ilpu TpaaunuoHHbIX ¢dopmax oOpa3z0BaTEIBLHOTO Mpoliecca Takas
BO3MOXHOCTb  peaju3yeTcss B  XOJE€ BBINOJHEHHUS HEOOXOIMMOTO  KOMILJIEKCca
J1abopaTOpHBIX pabOT UM MPAKTUUYECKUX 3aHSATUH.

IIpn mnpoBeneHUH JAeMOHCTpalMM, J1abopaTOpHBIX pPadOT, HOPAKTUUYECKUX 3aHITUN
HCTIONB3YIOTCS pa3IUYHbIe UHTEPAKTUBHBIE TEXHOJIOTHH.

bnaronapss HWCHOJB30BaHUIO KOMITHIOTEPHBIX MOJEJIEH W aHUMaIllud, KOMITBIOTEP
MIPEOCTABISIET YYAIlUMCsl IIPU BBINOJHEHUHU BHUPTYaAJIbHOM jabGopaTopHOil pabdoThl
YHUKAITBHYIO BO3MOXXHOCTHh BH3YaJIM3allUH YHNPOIIEHHOW MOJEIH PEaIbHOTO SIBJICHUS.
IIpu >TOM MO’XKHO MO3TAaNHO BKJIIOYaTh B PAacCMOTPEHUE JIOMNOJHHUTEJIbHBIC (PaKTOPHI,
KOTOPBIE TIOCTENEHHO YCIIOXKHSIOT MOJIEITh U TIPUOJINKAIOT €€ K pealbHOMY (DU3UIECKOMY
npoueccy. Kpome TOro, KomnOoblOTE€p IIO3BOJIIET  MOJEJIMPOBATH  CHUTYyallUH,
Hepealln3yeMble B DKCIEpHUMEHTaxX. B BUPTyanbHOUW cpene IpeACcTaBIICHBI Pa3IUYHbBIC
moaenu. HekoTtopele M3 HUX OPHUEHTHPOBaAHBI HAa OTPAOOTKY y ydYalIUXCs OTIACIbHBIX
AKCIIEPUMEHTAIBHBIX YMEHHUH (TpEeHaKEePhl, KOHCTPYKTOPHI); IPYTHE MMOMOTAIOT U3yYaTh
SIBJICHUSI, HEJOCTYMHBbIE JUII BOCIIPOU3BEJICHUS B YCIJIOBUSIX HMMeEIOLIeNcs j1abopaTopuu;
TPEThH CO3ZIAFOT YCJIOBHUS JUUISI CaMOCTOSITEIBHOTO MOJICIIUPOBAaHUS OO0yYaeMbIM
pa3HOOOpa3HBIX CUTYyaIHH.

Kak mnoxka3pIBaeT ONBIT, MPUMEHEHHE TOJBKO TPAIUIHUOHHONW METOIHUKH MPOBEACHUS
SKCIIEPUMEHTA IPUBOJUT K HHU3KOMY YPOBHIO YMEHHMH M TMPAKTUUYECKUX HaBBIKOB
yYaluxcs 1Mo €CTECTBO3HAHUIO, TaK KaK HE BCE CTYJICHTHI YMEIOT:

- aHaJIM3UPOBATh, NOHUMATh U UHTEPIPETUPOBATH I'padUKHU U TAOJIUIBI, ITOJIyYE€HHBIEC B
XOJIe SKCIIEpMMEHTa (HE YMEIOT WCIIOJB30BaTh IIOJIydYeHHBIE 3HAHUS 110 anredpe u
reOMETPHUH NPHU U3YUCHUH €CTECTBO3ZHAHMUS);

-  OOBSICHIATHP CyTh sBJICHUU (CiaObIii CJIOBApHBIM 3amac TEPMHHOJIOTHH  I10
€CTECTBO3HAHUIO);

- HOHUMAaTh 3aKOHOMEPHOCTH MPOIIecCcOB (HE BUAST NPUUYUHHO-CIIEICTBEHHBIE CBS3HU);



- CAaMOCTOSITEJIbHO JOOBIBAaTh HYXXHYIO MH(MOPMAIIMIO U3 PA3JIUYHBIX UCTOYHUKOB, B TOM
qUCIIC DJIEKTPOHHBIX (C1a00 pa3BUTHI HABBIKU caMOCTOATEIbHOM paboThl ¢ I11K).

Brime  mepeduciieHHBIE  OpOOEbl B 3HAHUAX  BIUSIIOT Ha  (OPMHPOBAHHUE
HMHPOPMALIMOHHON  KOMIIETEHTHOCTHM M  YPOBEHb OOYYEHHOCTH YydYalllUXCs IO
ecTecTBO3HaHUIO. lIpu TIpOBEIEHUU HSKCIEPUMEHTOB H (PPOHTAJIBHBIX JIaOOpaTOPHBIX
paboT, uCnoJb3ysl BUPTyaJIbHbIE MOJEIU HOCPEACTBOM KOMIIBIOTEPA, MOXXHO Hay4MUTh
CTYAEHTOB CaMOCTOSTEIILHO JTOOBIBATh 3HAHUSI B XOJI€ DKCIIEPUMEHTA Ha BUPTYaJIbHBIX
MOJEISAX.

KoMObIOTEpHBIH 3KCHEPUMEHT CIIOCOOCH JOIOJHUTH ‘‘OKCIICPUMEHTAIBHYIO YacTh
Kypca €CTECTBO3HAHMUsI M 3HAYUTEIBbHO IOBBICUTH 3(pdeKkTuBHOCTh 3aHATUM. Ilpu ero
HUCIIOJIb30BAHUHM MOYKHO BBIYWICHHUTHh TIJIAaBHOE B SIBJICHHUH, OTCEYb BTOPOCTEIICHHBIC
(bakTOpBI, BBISIBUTH 3aKOHOMEPHOCTH, MHOIOKPAaTHO MPOBECTHU  MCIIBITAHHUE C
U3MEHSIEMBIMH IIapaMeTpaMH, COXpPaHUTh peE3yJAbTaTbl MW BEPHYTHCSI K CBOUM
HCCJICJOBAHUSM B YJIOOHOE BpeMs.

B kxoMnbprOTEpHOM BapHaHTE MO>XHO HPOBECTU 3HAYUTEJIBHO OOJIbILIEE KOJIUYECTBO
SKCIEpUMEHTOB. bosiee Toro, padora ydaluuxcsi € KOMIBIOTEPHBIMH MOAEIISIMU
4pe3BBIYAHO MOJIC3HA, TaK KaK OHH MOTYT CTaBUTh MHOTOYHCIEHHBIE BHPTYaJIbHBIC
ONBITHI U JaKE€ TPOBOAUTH HEOOJIBIIINE UCCICIOBAHHUSI.

N3yuenune  obOmieoOpazoBaTesibHOM  y4yeOHOUW  mucuUIUIMHBI  «EcTecTBO3HaAHHE»
3aBepIIACTCSI TIOABEJICHUEM UTOTOB B (hopMe nudhepeHIInpOBaAaHHOTO 3aYeTa.



MECTO YUYEBHOMW JUCIHUIIJIMHBI B YUEFHOM IIJIAHE

Vuebnast qucuuiuinHa «EcTecTBo3HaHUE» SIBISICTCSI YIEOHBIM MPEAMETOM 10 BBIOOPY
n3 obOsi3aTrenpbHON mpenMeTHO obOiactu «EcrtectBenHble Haykm» DPI'OC cpennHero
o011eT0 0Opa3oBaHUS .

B ITTIOY TO «HTIIb», peanusymroliiero o0pa3oBaTeIbHYI HOpOrpaMMy CpPEIHETO
obmrero obpaszoBanust B npenenax ocBoeHust OITOIT CITO na 6a3e OCHOBHOroO OOIIIEeTO
obpa3oBaHusl, yuebHas JUCHUILINHA «EcTecTBo3HaHue» U3y4aeTcst B
obmreoOpa3oBaresibHOM IuKIe ydeOHoro turaHa OIIOIT CITIO na 6a3e OCHOBHOIO
00111er0 00pa30BaHUsI ¢ MOJYUYCHHUEM cpeaHero ooimero oopaszosanus (ITIICC3).

B yue6nom rutane I[IITKPC mecto yuebHoM qucuuiuinibel « EcTecTBO3HaAHME» — B cCOCTaBe
001eo0pa3oBaTeIbHBIX YYEOHBIX JUCHUIUIMH 10 BBIOOpY, GQopmMupyeMbIX U3
00s13aTeIbHBIX npeaMeTHbIX obnacteit @I'OC cpexnero obmiero o6pa3oBaHUsI, IJIsI
cunenquanpHocTedd CIIO coumanbHO-3KOHOMHUYECKOTO Npoduiist MpodecCHOHATBHOTO
oO0pa3oBaHUSI.



PE3YJIBTATHBI OCBOEHUS YUYEBHOU JUCIIUIIJINHBI

OcBoeHHEe coJiep KaHUsT Y4YeOHOW AUCHUIUIMHBI «EcTecTBO3HaAHHME» o0b0ecrieurnBacT
JIOCTU>KEHHUE CTYJICHTaMHU CJIEAYIOIINX Pe3yJibTaTOB!

>

JAUYHOCHIHBIX.

YCTOMYMBBIH HHTEpPEC K HWCTOPHUH U JOCTHOKCHHSIM B 00JJaCTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJOCTH 32 POCCHUCKHUE €CTECTBEHHBIC HAYKH;

TOTOBHOCTh K IIPOJOJI>KCHHIO O0pa30BaHHs, IOBBINICHUIO KBaJTU(pHUKAIIUU B
n30paHHON NPOYECCHOHAILHON JICSITEJIBHOCTH C HCIIOJIb30BAHHEM 3HAHHUH B
00J1aCTH €CTECTBEHHBIX HAYK;

O0BEKTHUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMI B O00JIACTH €CTECTBEHHBIX
HAyK JUJIsI d4YeJIoBeKa M OOIIecTBa, YMEHHE MCIIOJIb30BaTh TEXHOJOTHYCCKHE
JNIOCTHOKEHUsT B o0iactu (PHU3UKU, XUMHH, OHOJOTHH [JJIsI TIOBBIIIICHUS
COOCTBEHHOTO MHTCJUICKTYaJIbHOTO Pa3BUTHSI B BBIOpAHHOUW MpPOodeCCUOHATIBHOMN
IEeSITEILHOCTH,

YMEHHE IIPOAHAITU3UPOBATh TEXHOTCHHBIC TOCICACTBUSI JUISI OKpY>KaloleH
cpelibl, OBITOBOM M MPOU3BOJCTBEHHON ASSATSIBHOCTH YEJIOBEKA;

TOTOBHOCTHL CAMOCTOSITEJILHO IOOBIBATE HOBBIE IS ce0sI €CTECTBEHHO-
Hay4dHbIC 3HAHUS C HCIIOJb30BAHUEM JJISI JTOT0 JIOCTYIIHBIX HMCTOYHHKOB
nHopManu;

YMEHHE YIPaBJISITh CBOCH IMO03HABATEJIBLHOW JIESITEIIBHOCTHIO, IIPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTCIUICKTYAJILHOTO Pa3BUTHS;

YMEHHE BBICTpAaWBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIICHHsI B KOMaHJIE II0
pEIICHUIO O0IMUX 3a7a4 B 00J1aCTH €CTECTBO3HAHMS,

> memanpeoMemHbIX.
OBJIAACHHUC YMCHHUSIMHU MW HaBbIKaMMW pPa3JIM4YHbBIX BHIAOB IMMo3HaBaTeIbLHON
NEeSITESIPHOCTH JJISI W3Yy4YE€HHUsI Pa3HBIX CTOPOH OKPY KAIOIIEro €CTECTBEHHOTO
MUpa,;
MPUMEHEHHE OCHOBHBIX METOJAOB  IT0O3HAaHUsI (HAOIIOICHWsI, HAYYHOIO
DKCIIEPUMEHTA) [UIS HW3YYCHHUsI pPa3JIMYHbIX CTOPOH ECTeCTBEHHOHAYYHOM
KapTUHBI MHpaA, € KOTOPBIMHM BO3HHKACT HCO6XOI[I/IMOCTI) CTAaJIKUBATHCsI B
npodeccuoHaIbHOU cdepe;
YMEHHE ONpelesiTh LEJIU M 3aJauyM JAesITEJIbHOCTH, BBIOMpATh CpelcTBa IS
HUX JOCTHUXKCHUSA Ha HpaKTI/IKe;
YMCHHUC HCIIOJIB30BaTh pas3JIn4YHbIC HNCTOYHHUKHN JJIA IMOJIYUYCHU A
€CTeCTBEHHOHAYYHOM wuUH(GOpMaAIlMM W OLIEHUBATh €€ JIOCTOBEPHOCTH JJIs
JIOCTU>KEHUSI IOCTAaBJICHHBIX I1eel U 3a7ad4;

npeomemmuvixX.

chopMUpPOBAHHOCTH npeacTaBICHUN 0 EJTOCTHOM COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHE MHUpaA, TMPHUPOJAE KaK €JIWHOW IEeJIOCTHOU
CHCTEME, B3aWMMOCBSI3U YEIIOBEKa, NPUPOABI U O00IIecTBa, MPOCTPAHCTBEHHO-
BpPEMEHHBIX MacinTabax BceneHnnoid,

BJIaJICHWE 3HAHUSIMU O HauboJIee Ba>KHBIX OTKPBITUSIX U JOCTUXKCHHUSX B
00J1acTH €CTECTBO3HAHUSI, MOBJIUSIBIIUX Ha DJBOJIIOIUIO MOPEICTABICHUU O
Opupojie, Ha pa3BUTHE TEXHUKHU U TEXHOJOTHUM;

c(OpMHUPOBAHHOCTh YMEHUSI MPUMEHSITh €CTECTBEHHOHAYYHBIC 3HAHUSI JJIsI
O0BSICHEHHUSI OKPY>KAKIMIUX SIBJICHHUH, COXpaHEHUS 3J0POBbs, OOECIICUECHUS
0€30MacCHOCTH >KU3HEICSITEIILHOCTU, OEpPEKHOT0 OTHOMNICHUSI K NOPUPOIE,
panMoOHAJIBHOTO  TPHUPOJAOMNOJIB30BaHUSI, a TaK)Ke  BBINIOJHEHHUSI  POJIHA
rPaMOTHOTO MOTPEOUTEIIS,

chOPMUPOBAHHOCTh MNPEACTABICHUN O HAYyYHOM METOJIE MO3HAHUSI IIPUPOIBI
M CpeICcTBAaX H3YUYEHHUsI MeramMupa, MakKpoMHpa W MHKPOMHpaA; BIAaJCHHUE



npueMaMH €CTECTBEHHOHAy4YHBIX HaOJIOAEHUM, OIBITOB, HCCIECIOBAHUN U
OLICHKH JOCTOBEPHOCTHU IOJIyUYEHHBIX PE3yJIbTATOB;

BJIaJICHHE IOHSITUMHBIM alllapaToM €CTEeCTBEHHBIX HayK, I103BOJISIIOLIUM
MOo3HAaBaTh MHpP, Y4YacTBOBAaThb B JHCKYCCHUSAX IO €CTECTBEHHOHAYYHBIM
BOIIpOCAM,  MCIIOJIB30BaTh  pa3jIMYHbIe WCTOYHUKW  HHOpMALUUA  IJIsI
MOATOTOBKM COOCTBEHHBIX paldoT, KPUTHYECKH OTHOCHUTBHCS K COOOIIEHHUSIM
CMMU, coaepskaiiuM Hay4YHYIO HHQOpMAILHIO;

copMHUPOBAHHOCT, YMEHUH NOHHUMAaTh 3HAYUMOCTh E€CTECTBEHHOHAYYHOT'O
3HAHUST JUIST KaXXJIO0ro 4YeJIOBEKa HE3aBHCHMO OT €ro IpodeccuoHaIbHOH
NEesITeIbHOCTH, pa3indyarhk (PaKThl U OLIEHKU, CPABHUBATh OLICHOYHBIC BBIBOJbI,
BHUAETh HUX CBsI3b C KPUTEPUSIMU OLIEHOK U CBsI3b KPUTEPHEB C OIpPEACIICHHOM
CHUCTEMOM IIEHHOCTEM.

B pe3yabTare ndydenusi yueOHoro npeamera «EcrecTBo3HaHHe» HA yPOBHE CpeIHEro
0011ero oopasoBanms:

BoinmyckHUK HA 6230BOM YPOBHE HAYYMTCS:

JEeMOHCTPHUPOBATh Ha MPHUMEPax pOJb ECTECTBO3HAHHWA B PA3BUTHH YEJIOBEYECKOMN
[UBWIN3ALUY; BBIICISATh TIEPCOHANBHBIA BKJIA/l BEIUKAX YYCHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HaYK;

IPaMOTHO TPHUMEHSATh E€CTECTBEHHOHAYYHYIO TEPMHHOJOTHIO TP OIMCAHUU SIBICHUN
OKPY>KaIOILIEero MUpa;

000CHOBAaHHO MPHUMEHSTh MPUOOPHI JIJISI U3MEPEHHS U HAOIIOJIEHUS, UCIOJb3Ys OMHCAHUE
WIM TPEUIOKEHHBI aJITOPUTM AKCIIEPUMEHTa C LEIbI0 IOJIy4eHUs 3HaHUM 00 oObekTe
W3YYCHUS,

BBISIBIISITh XapakTep SBJICHUH B OKPYKAIOLIeH cpepe, MOHMMATh CMBICT HaOII0IaeMBIX
IIPOLIECCOB, OCHOBBIBASICh Ha €CTECTBEHHOHAYYHOM 3HAHHUM; HCIIOJIb30BATh JJI ONKCAHUS
XapakTepa IpoTeKaHUs MPOLECCOB (PU3NYECKHE BETUUYNHBI U IEMOHCTPUPOBATh B3aUMOCBS3b
MEXTy HIMH,

OCYILECTBIISATh MOJIETUPOBAaHME MPOTEKaHHUs HAOIIOAAEMBIX MPOLECCOB C YYETOM TI'PaHMIL
PUMEHUMOCTH UCTIOIb3YEMBIX MOJIETICH;

KPUTHYECKH OlLIEHMBATh, HHTEPIPETHUPOBATh U OOCYXIaTh MHPOPMAIIUIO, COJACPKALIYIOCS B
coobmenusix CMU, pecypcax MHTepHETa, HaydYHO-TIOMYISIPHBIX CTATBAX C TOYKU 3PEHHS
€CTECTBEHHOHAYYHOW KOPPEKTHOCTH; JIeJaTh BHIBOABI HA OCHOBE TUTEPATYPHBIX JaHHBIX;
NPUHUMATh apryMEHTHPOBAaHHBIE DPEIICHHS B OTHOIICHWH NPUMEHEHHs Pa3HOOOpa3HBIX
TEXHOJIOTHI B IPO(ECCUOHATILHOM IESITEIbHOCTH U B OBITY;

U3BJICKaTh W3 ONHUCAHUSA MAIIMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB HEOOXOIUMBIE
XapaKTePUCTHUKU JIJISI KOPPEKTHOTO WX HCIOJIb30BAHUS; OOBACHATH MPUHIUIIBI, TIOJOKEHHBIC
B OCHOBY pa0oThI MpUOOPOB;

OpPraHU30BBIBATH CBOIO JIEATEIBHOCT C YUE€TOM MPHUHLMIIOB YCTOHYHMBOTO PAa3BUTHUSI CUCTEMBI
«IpUPOAa—O0OIIECTBO—YEIOBEK» (OCHOBBIBASICh Ha 3HAHMSIX O IpoIeccax IepeHoca U
TpaHC(hOpMAallMK BELIECTB M HHEPTUH B DKOCHUCTEME, DPA3BUTHUU M (PYHKIMOHHPOBAHUH
Ouocdepsr; 0 CTPYKTYpe TOIYJSINA W BUAA, aJaNnTalUsaX OPTaHU3MOB K cpele OOWTaHWMS,
CBOMCTBaX IKOJIOTHUECKUX (DaKTOPOB; PYKOBOJCTBYSCH MPUHIIUIIAMU peCypcocOepekeHus u
0€30MacHOT0 MPUMEHEHHS MaTepualioB U  TEXHOJOTWH; coXpaHsas OHOJOoruvecKoe
paszHooOpasue);

000CHOBBIBAaTh MPAKTUYECKOE MCTIOIH30BAHUE BEIIECTB U UX PEAKIUH B MPOMBIIUICHHOCTH U
B OBITY; OOBSCHSATH POJIb OMpPENEICHHBIX KJIAcCOB BEIIECTB B 3arps3HEHUU OKpY’Karollei
Cpenpl;

JIeCTBOBATh B paMKaX IMPaBHJI TEXHUKU OE30MAaCHOCTH M B COOTBETCTBHH C MHCTPYKIHSIMA
[0 MPUMEHEHUIO JIEKApCTB, CPENICTB OBITOBOI XMMHH, OBITOBBIX JIEKTPHUUECKUX MPHUOOPOB,
CJIO’KHBIX MEXaHU3MOB, IIOHUMasl €CTECTBEHHOHAYYHBIE OCHOBBI CO3/1aHUS MPEANIHCAHMIA;
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(bopMupoBaTh COOCTBEHHYIO CTPATETHIO 3I0POBhecOeperaromiero (paBHOBECHOT0) ITUTAHUS C
y4eTOM OMOJIOTHYECKOH 11eIeCO00Pa3HOCTH, POJIH BEIICCTB B MUTAHUU M )KU3HEICATCIBHOCTH
JKHUBBIX OPraHU3MOB;

OOBSCHATh MEXaHHW3M BIIMSIHUSL Ha JKUBBIC OpPraHU3MbI OJICKTPOMArHUTHBIX BOJH |
PaIMOAaKTUBHOTO M3Jy4YCHHs, a TaKKe JICHCTBUS aJKOrojs, HUKOTHHA, HAPKOTHYECKHX,
MYTareHHbIX, TEPATOr€HHBIX BELIECTB Ha 3J0POBbE OPraHU3Ma M 3apO/IbIIICBOC PA3BUTHUE;
BBIOMPATh CTPATETHIO MMOBEACHHS B OBITOBBIX U YPE3BBIYAHBIX CUTYALMSIX, OCHOBBIBAsICH Ha
NOHMMAHUM BIIUSHUS HA OPraHU3M 4elioBeKa (DU3MYECKUX, XUMHYCCKUX U OHOJIOTMYECKHX
(bakTopoB;

OCO3HAHHO JICHCTBOBATH B CHUTyallMd BBHIOOpA TNPOAYKTa WIH YCIYIH, IPUMEHSI
€CTECTBCHHOHAYYHbIC KOMIICTCHIIHH.

BobinyckHHK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUHThHCS:

BBIIIOJHATE CaAMOCTOATCIIBHBIC OKCIICPUMCHTBI, PACKPBLIBAIOMIUC T[MOHUMAHHWE OCHOBHBIX
€CTECTBEHHOHAY4YHbIX IIOHATUNH M 3aKOHOB, coOirofas IpaBuwia Oe30macHOM padoThI;
NPEACTaBIATh NOJTYYCHHBIC Pe3yIbTaThl B TAOIMYHOM, rpad)MuecKoi WM TEKCTOBOW (opMme;
ACJIaTh BBIBOJAbI HA OCHOBEC IIOJTYYCHHBIX U JIMTCPATYPHBIX JAHHBIX;

OCYIIECTBIISATh CAMOCTOSATENILHBIA  y4EOHBI TPOEKT WM HCCIeIOBaHHE B 00JIaCTH
€CTECTBO3HAHUS, BKIIOYAIOIINI OPE/IeIEHIE TeMbI, IOCTAHOBKY LIEJIM U 3314, BBIBHKCHUE
THIIOTE3Bl M MyTEH €€ SKCIePHUMEHTAIbHOW MPOBEPKHU, MPOBEICHUE IKCIIEPUMEHTA, aHAIIN3
ero pe3yjiabTaTOB C YYETOM IOTPEIIHOCTH H3MEpeHus, (opMynMpoBaHHE BBIBOJOB H
MPEJCTAaBICHUE TOTOBOTO HH()OPMAIIHOHHOTO TPOTYKTa;

00CY)XIaTh CYyLIECTBYIOUIME JIOKAIbHBIE W PETHOHAJbHBIE MPOOJIEMBbI (PKOJOTHYECKHUE,
OHCPICTUYCCKUC, CBIPBCBLIC U T.I[.); 000OCHOBBLIBATH B JUCKYCCHU BO3MOJXHBIC ITYTH HX
peLIeHus, OCHOBBIBAsACh HA €CTECTBEHHOHAYYHBIX 3HAHHSX;

HaXOJIUTh B3aUMOCBSI3U MEX/Y CTPYKTYpOol U (pyHKUUEH, IPUUYNHON U CIEICTBUEM, TEOPHUECH
1 (hakTaMu [P aHAJIU3€ MPOOJIEMHBIX CUTyalluid 1 000CHOBAHUU MPUHUMAEMBbIX PELICHUI Ha
OCHOBE €CTECTBEHHOHAy4YHBIX 3HAHMH; IIOKa3bIBaTh B3aUMOCBSA3b MEXIy 00JacTIMHU
CCTCCTBCHHEBIX HAYK.
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COJIEP)KAHUE YYEFHOM JUCIUILIAHBI
COLIMAJIBHO-9KOHOMUYECKUH ITPODUIIb ITPOGECCUOHAJIBHOI'O OEPA30BAHMSI.
OU3NKA

Beeoernue

duszuka — (QyHIamMeHTaIbHasT HayKa O IIpupose. EcTecTBEeHHOHAYYHBIH METO.
MO3HAHUs, €r0 BO3MOXKHOCTHA U T'PaHULBI IPUMEHUMOCTH.

OKCIIEPUMEHT W Teopusl B IIpOLlecce IMO3HAHUsI NOpuUpoabl. MoaenupoBaHue
(pusnueckux siBI€HUNW M I1polieccoB. EcTecTBeHHOHayudHasi KapTHHa MHUpa U €€
BA>KHEHUIIINE COCTABJISIOIIME.

EnuHCTBO 3aKOHOB HpUPOABI M cocTaBa BellecTBa BO BcemeHHoM. OTKphITHS B
(pnzuke — ocHOBa Iporpecca B TEXHUKE U TEXHOJIOIMH MPOU3BOJICTBA.

Mexarnuxa

Kunnemaruka. Mexanudeckoe aBu>keHue. Cucrema orcuera. TpaeKTopusi ABUIKECHUS.
Ilyte. Ilepememenue. PaBHoMepHoe mnpsiMoimHENHOe JABHYKeHHE. CKOpPOCTb.
OTHOCUTEIBHOCTh MEXAaHHUYECKOI0 JABHMIKEHHSI. 3aKOH CJO0XKEHHUSI CKOpPOCTEH.
I'padbukn nBUKESHUS .

CpenHsia CKOpPOCTH IIpU HEPABHOMEPHOM JBHMYKEHHUU. MrHOBEHHasi CKOPOCTb.
PaBHOyCKOpEeHHOE NPSIMOJHMHEHHOE NBHXKeHHE. YCcKopeHue. CBOOOAHOE TajeHUue Tell.
KpuBonnHeiiHOe aBHW)KEHME. YTJIOBasi CKOpOCTb. PaBHOMEpHOE IBHIKEHHUE IIO
OKpY>KHOCTH. LleHTpocTpeMHUTEIBHOE YCKOPEHHUE.

Junamuka. Macca m cmia. BsaummogerictBue Ten. 3akoHbl guHaMUKuU. CHIBI B
npupose. Crocobsl wu3MepeHust cui. HMHepnuanbHasi cUCTeMa oOTcYeTa. 3aKOH
BCEMUPHOTIO TATOTeHUs1. HeBecoMOCTb.

3aKkoHBI cOXpaHeHusI B MexaHuke. IMnyinbe Tena. 3aKOH COXpPaHEHUSI UMILyJIbCa.
PeakTtuBHOe gaBuyKeHue. MexaHuueckast pabora. MomiHocTte. Pabora cuibl
TATOTEHUSI, CHJIbI YIPYIOCTH M CHJIbl TpeHUsI. MexaHudecKasi DJHEpPrus.
Kunernueckast sHeprusi. Kuneruudeckast sHeprust u pabota. IloreHnmanbHast

OHCPIrus B rpaBUTAllMOHHOM I10JIC. HOTGHHI/IaJ'II)HaSI OHEPIrUs yYHnpyro
negopMUpPOBAHHOTO Tejla. 3aKOH COXPAHEHUS MOJHON MEXaHUYECKON DHEPTrHUU.
Aemoncmpayuu

OTHOCUTEINBHOCTE MEXAHUYECKOIO0  JBUKEHHUS.

Buapr MexaHHYecKOro JBUKEHHUsI. WMHepTHOCTH

TEI.

3aBHCUMOCTh YCKOPEHHSI TeJila OT €ro MacChl M CWJIbI, JEHCTBYIOIEH HaA TEJO.
PaBeHCTBO %1 HpOTI/IBOHOJ'IO}KHOCTI) HaHpaBJ'IeHI/IH CHUJI1 I[GﬁCTBPISI %1 HpOTHBO}IeﬁCTBHﬂ.
HeBecoMmocTh.

PeaKTI/IBHOC ABUXXCHUC, MOJCIIb paKeTI)I .

N3MmeHneHne »Heprum MNpU COBEpPLHIEHUH paboOThI.

Ilpaxkmuueckoe 3ansamue

HccnenoBanue 3aBUCUMOCTHU CHUJIBI TPEHHUSI OT MacChl TeJa.

Ocnoevl MOIEKYIAPHOU PUUKU U MEePMOOUHAMUKU

Moaekyasipaasi pu3uka. ATOMUCTHYECKAsT TEOPHUsI CTPOSHUsI BerecTBa. HabmroaeHust
M OIIBITHI, HNOATBEPIKAAIIINE ATOMHO-MOJICKYJISIDHOE CTpPOE€HHE BelecTsa. Maccel u
pa3Mepsl MOJIEKYJI. TeruioBoe IBUKEHHUE YAacTHUILl BEIIeCTBAa. bpOoyHOBCKOE IBUXKEHUE.
Nneansubil ra3. Temmeparypa Kak Mepa cpeJHEe KUHETHUYECKOM DHEPruM YacTHUILL.
YpaBHEHHE COCTOSIHUSI MaeasibHOro rasa. M3omporieccsl 1 ux rpapuku. OObsICHEHHUE
arperaTHbIX COCTOSIHUM BeIllecTBa M (Pa30BBIX MEPEXOJOB MEXKJy HHMH Ha OCHOBE
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ATOMHO-MOJIEKYJISIPHBIX IPEACTABJICHUM.

CBs13p M@Ky JaBJICHUEM M CpPEeJHEM KHHETHUYECKOM dHepruei moJiekyis rasa. Pabora
rasa. Mogenps  >KHUIKOCTH. IloBepxHOCTHOE  HATSI)KEHHE W CMAvyHUBaHME.
Kpucrannunueckue n amopdHsbie BemiecTa. JKUaKue KpUCTAIIIbI.

Tepmoaunamuka. BuyTpenusisi sHeprusi. PabGora u Temioornada KakK CIIOCOOBI
U3MEHEHUsI BHYTPEHHEM HJHeprur. llepBrli M BTOPOM 3aKOHBI TEPMOJWHAMUKHU.
IIpunuuner pedictBust temyioBbix MamH. KITJ[ TerutoBeix aBuraresnei. TersioBwie
MAalllMHBlI U UX IPUMEHEHHE. DKOJIOTHYEeCKHe Npo0JIeMbl, CBSI3aHHbIE C IIPUMEHEHHUEM
TEIJIOBBIX MAaIllMH, U OPOOJIEMbI YHEProcOepeKEeHUsI.

Memoncmpayuu
JIBr>keHHMe OpPOYHOBCKUX YaCTHII.
HAuddpyzusi.

SIBneHUsT MOBEPXHOCTHOTO HATSIXKE€HUsI U cMaduBaHusi. Kpucrasiel,

amMopdHBIC BEIIECTBA, >XHUJIKOKpHUCTAIUTMYECKHE Teiaa. M3MeHeHue

BHYTPEHHEH YHEPryuu TEJ IIPU COBEPIICHUU PaOOTHI.

OcHoewvl 371eKmpooOuUHAMUKU

JuekTpocTraTuka. BzanmMoaencTBue 3apsi>KE€HHbIX TeJl. DJIEKTPUUYECKUHN 3apsij. 3aKOH
COXpaHEHUs dJIEKTpUUeCcKoTo 3apsina. 3akoH Kyiona. DiexkTpocTraTudeckoe IIoJie,
€r0 OCHOBHBIC XapaKTEPUCTUKHU U CBsI3b MEXXAy HUMU. [IpOBOAHUKH U U30JTOPHI B
JIEKTPOCTATUYECKOM  TIOJIe. OJJIEKTpUUYEecKasi €MKOCThb KOHJIeHcaTopa. OHEprus
3JIEKTPOCTATUYECKOI'O MOJISI.

IMocTrosinubiii TOK. IlocTOSITHHBIN AJiekTpuueckuii TOkK. Cuila ToKa, HaAIps>KEHUE,
3JIEKTPUYECKOE CcOoOpoTHBIEHUE. 3akoH Oma I ydacTKa ULend UM [OJHOM
aIeKTpUYecKoil Henu. Pabora M MOIIHOCTHh IIOCTOSIHHOTO ToKa. 3akoH Jlkoyis—
Jlenna. TenyioBoe JAeWCTBHE DIEKTPUUYECKOIO0 TOKa. OJEKTPUUYECKUM TOK B
pa3nuyHBIX cpeaax.

MarauTHOe moJie. MarHuTHOE IOJIe U €ro OCHOBHBIE XapaKTepUCTHUKHU. JlelicTBUE
MarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM. 3aKoH Ammepa. DnekTpoaBurareib. Cuia
JlopeHniia. SIBjeHHWE 3JIEKTPOMAarHUTHOM HWHAYKUMH. 3aKOH JJIEKTPOMarHUTHOM
uHaykiuu. [Ipasuso Jlena. Camounaykiusi. UHIyKTHBHOCThb. DHEPryusi MarHUTHOTO
TOJISI.

demoHcmpayuu

OnexTpuzanus Teil. B3anMmonelcTBue 3apsi>KeHHbIX Tesl. HarpesaHne npoBOJHUKOB C
ToKOM. OnbIT Opcrena. BzanmoneicTBue NpoBOJAHUKOB ¢ TOKOM. JleficTBUe MarHUTHOTO
I10JIs1 Ha TIPOBOJHUK ¢ TOKOM. PaboTta snexkTpoaBurarensi. SIBjieHue 3JIeKTPOMArHUTHOM
UHIYKIIAH.

lNpakmuyeckoe 3aHaAMUeE

COopka »JIEKTpUUECKOM M€ ¢ H3MEpEeHHE CHJIbI TOKa W HaIpsDKEHUsI Ha ee
pa3JIMYHBIX yyacTKax.
Konebanus u 6oinvl

MexaHnu4yeckue koJjie0anusi 1 BoJHbI. CBoOOaHBIE KosuebaHus. [lepuon, yacTtora u
aMIuuTyaa kojiebanuii. [apMoHmueckme kojiebaHusi. MaremMaTHYeCKHH U
OpYy>XUHHBIN MassiTHUKU. [IpeBpallienre sHeprum npyu rapMoHUYECKUX KOJeOaHUSIX .
MexaHn4deckre BOJHBI M WX BHAbl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHHI.
YIpTpa3ByK U €ro UCIIOJIb30BAaHHUE B MEIUIINHE U TEXHUKE.

DJIeKTPOMATHUTHbIE KoJie0aHUsT U  BOJHBI. CBOOOJHBIE DIEKTPOMArHUTHBIE
konebanusi. Komebarenbubiit  koHTyp. @Dopmyna Tomcona. BreIHy>KIeHHBIE
SJIEKTPOMArHUTHBIE KoJiebaHUsi. ['apMOHMYECKHE >JIEKTPOMarHUTHBIE KOJICOaHUSI.
OnexTpuueckuii pe3oHaHc. IlepemMeHnHBIM TOK. OnekrtporeHeparop. lloigyudenue wu
nepenayda syekTpodHepruu. [IpodiaemMsl sHEprocOepeKeHUsI.

DNEeKTPOMArHUTHOE I10JI€. DJIEKTPOMAarHUTHBIE BOJIHbI. CKOPOCTh 3JI€EKTPOMarHUTHBIX
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BOJIH. I[MpuHnunBI panuocBsI3u u TEJICBUACHUS . Hcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH PAa3JIMYHOIO AMAalia3oHa B TEXHUYECKHX CPEJCTBAX CBSI3H,
MEJIMIIUHE, TPU U3YUYECHUU CBOMCTB BEIlIECTBA.

CBeroBpie BOIHBI. Pa3zBuTHe npeacTaBiieHUN O NPHUPOJE CBETAa. 3aKOHbI OTPaKE€HUSI U
npesiomiieHust cBera. MaTepdepeHumst ceera. Judpakmmst cBera. J(udpakumoHHAaAsT
pewierka. Ilomsipuszanus ceera. lucnepcust ceera.

JIunzpr. @opmysa TOHKOW JHH3BI. ONTHUYECKHWE NPUOOPHI.

Memoncmpayuu

Konebanust MaTeMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB. PaboTa 3jieKTporeneparopa.
N3nydenue u nmpueM 3JIEKTPOMArHUTHBIX BOJIH. PagnocBsi3e. Pa3znoxkenue 6esioro ceera B
cnextp. UaTepdepenums u nudpakums ceera. OTpakeHUe U MPeIOMIICHHE CBETA.
OnTuueckue TpuOOPHI.

IlpakmuuecKkue 3auamus
N3yuenue kosebaHUN MaTeMaTHUECKOro MasiTHUKA.
HN3yuenue nunteppepeHINN U JUPpaKIIUU CBETA.

Dnnemenmuvl K8AHMOBOU PuU3UKU

KBanroBble cBoiicTBa cBera. PaBHOBecHOe TeruioBoe wu3iydeHue. KBaHToBast
runore3a Ilmanka. ®dorornmexkTpudeckuii 3¢dexkrT. YpaBHeHHe ODUWHIITEHHA IS
BHenrHero ¢poroddpdexra. @oroH. JlaBnenue cera. Jlyanusm cBOUCTB cBeTa.

®dusuka aroma. Mogenu ctpoenust atroma. OnbiT Pesepdopna. Ilocrynater Bopa.
O0BsicHeHME TUHEHYaTOro cCueKTpa BOJIOpoJa Ha OCHOBE KBAaHTOBBIX IocTyJliatoB bopa.
Ilornomienue u ucnyckanue ceera aromom. KBanroBast sHeprusi. [lpunnun nevictBust
U UCII0JIb30BaHUE Jiazepa. OnTudeckasi CIEKTPOCKONUSI KaK METOJl U3yUEHHUs cocTaBa
BEIIIECTBA.

du3zuka aTOMHOIr0 siipa M 3JeMeHTapHbIX 4yacTtul. CocTaB U CTPOCHHUE ATOMHOTO
sapa. CBoHcTBa SIAEPHBIX CHUJI. DHEPrusli CBSI3U U Ae(EKT Macchl aTOMHOIO siapa.
PanunoaktuBHOCTE. BUIbl pagmoakTHBHBIX TMpeBpaIleHU. 3aKOH PaJHOaKTHUBHOTO
pacriaga. CBolicTBa WOHHM3UPYIOIIUX SIIEPHBIX HW3JIydyeHUM. PaanmoakTuBHBIC
U3JIYYEHUSI U UX BO3JICHCTBUE HA >KHUBbIE OpPraHU3Mbl. fnepHble peakuuu. AnepHasi
SHEpreTuKa. DJIeMeHTapHble YacTUullbl. @yH/1aMeHTaJIbHbIE B3aUMOJICHCTBUS .
demoHcmpayuu

dotorpdext. PotornnemenT. M3nydyenue sazepa. JInHeuarble CIEKTPHI pa3JIUYHBIX
BenlecTB. CYETYNK MOHU3UPYIOIINX U3JITYyYEHUH.

Bcenennas u ee ’gonroyusi

Crpoenune u paszsurue Bcesennoii. Kocmosiorusi. 3Be3apl. TepMosinepHBIN CHHTES.
Monens pacumapsironieiicst BcereHHOM.

ITpoucxoskaenue CosiHeuHOH cucreMbl. [IpoTOoCONHIIE M TIPOTOTUIAHETHBIE OOJIaKa.
ObpazoBanue miuaHet. [Ipobiema cyniecTBOBaHUSI BHE3EMHBIX ITUBUJIM3AIINHI.
CoBpeMeHHas pu3nydeckasi KapTUHA MUpa.

XNMUA

OO11ast 1 HeOpraHUYecKass XUMHUS

Beeoernue

XuMudeckasi KapTHHa MHUpa KaK COCTaBHAasl 4aCTh €CTECTBEHHOHAYYHOM KapTHHBI
mupa. Poiap XUMHH B >KU3HH COBpeMEHHOTo obOrectBa. Hosewinmme a0CTUXKEHUS
XUMHUYECKON HayKHU B IJIAHE Pa3BUTUSI TEXHOJOTUM: XHUMHUUYECKAsl TEXHOJIOTHUsSI—
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OMOTEeXHOIOTUsI— HaHOTeXHoJIoTHsA. [IppMeHeHre TOCTHXKeHNI COBpEMEHHON XMMHH B
ryMaHUTapHOU cepe AesITeJIbHOCTH O0IIecTBa.

Ocnoenvle noHAmMuUA U 3AKOHbI XUMUU

IIpenmer xumuu. BemiectBo. AToM. Monekyia. XUMHUUYECKHI 3JIEMEHT U (POPMBI €ro
cyuiectBoBaHusl. [IpocThie U ciI0KHBIE BElleCTBA. AJJIOTPOIIMS U €€ NPUYHHBI.
MAemoncmpavusn

Habop Moaesneit aToMOB ¥ MOJIEKYJI.

N3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XHMHH. Macca aroMOB W MOJIEKYJI.
AToMHas1 eauHuIIa Maccbl. OTHOCHUTENIBHBIE aTOMHasi W MOJIEKYJISIpDHAsi MaccChl.
KomunuectBo BeniectBa. [locTtosinnast ABoraapo. MosnsipHast macca. 3aKoH ABOrajipo.
MossipabIii 00beM ra3zoB. PacueTsl 110 XUMHUYECKUM (popMyIiaM.

3aKOH COXpaHEHUsI MacChl BEIIECTBA.

Ilepuoouueckuii 3axKon
u Ilepuoouueckas cucmema xumuueckux siemenmos /.. Menoeneesa

OrkpbiTue Ilepnonmdeckoro 3akoHa. Ilepuoanueckast cucremMa XHUMHYECKHX
snnemenToB J[.M.MenneneeBa Kak rpaduueckoe otTobpakenue Ilepuoauueckoro
3akoHa. llepnoamyecknii 3aKOH M CHUCTEMa B CBET€ YYEHHsI O CTPOCHHUM arToMa.
3aKOHOMEPHOCTU HU3MEHEHUsI CTPOEHHUSI DJIEKTPOHHBIX OO0OJIOUEK aTOMOB MU
XUMHUUYECKHUX CBOMCTB, O0Opa3yeMbIX »JIEMEHTAaMHU MPOCTHIX U CJIOKHBIX BEIIECTB.
3nauenue llepuoamyeckoro 3akoHa U lleproamyeckod CHCTEMBI XHUMHWUYECKHX
snnemeHTOB [[.M.MenneneeBa niist pa3BUTHsI HAayKHM MW IIOHUMAaHUsI XHUMHWYECKOM
KapTHUHBI MUpA.

[Memoncmpauus

Paznuunsle  Qpopmbr  Ilepuoanueckoil  cUCTEMBbl  XUMHYECKHX  DJIEMEHTOB
J..Meunneneena.

Cmpoenue sewecmasa

IIpupona xumMuuyeckor cBs3u. KoBaJIeHTHasi CBsI3b. HEMNOJSIPDHASI M MOJSIpPHAas.
HNonnast cBsi3b. KaTnoHbl M aHWOHBI. MeTtajinyeckasli CBsi3b. BomopoaHasi CBSI3b.
B3anMoCBsA3b KPHUCTAJUIMYECKHX PEUIETOK BEHIECTB C pPa3JIUYHbBIMHA THIAMHU
XHUMHNYECKOI CBSI3H.

Aemoncmpayun

OO6pa3I1ibl BEIIecTB U MaTEpHUAJIOB C PA3JIMYHBIMU TUMIAMU XUMHUUYECKOMN CBSI3U.

Booa. Pacmeopwt

Boaa B npuponae, 6bITy, TEXHUKE U Ha Npou3BojcTBe. Pu3nyecKkre U XUMHYECKUE
CBOMCTBa BOJIbI. 3arpsi3HUTEIU BOJBI M cIocoObl odncTkU. JKecTkast Boma W ee
ymsirdueHue. OmnpecHeHue BOAbl. ATperaTHbIE COCTOSIHUSI BOAbI M €€ IepeXxodbl M3
OJTHOTO arperaTHOro COCTOSIHUSI B APYyTroe€.

PacTBOpeHne TBepABIX BEHIECTB M Ta30B. 3aBHCUMOCTH PAaCTBOPUMOCTHU TBEPIBIX
BEIIIECTB M TAa30B OT TeMIepaTypbl. MaccoBasi JI0JIsI BEIIIeCTBAa B PacTBOpE KaK CII0co0
BBIPA>KEHUSI COCTaBa pacTBoOpa.

MAemoncmpauyusn

dusnyeckue CBOMCTBA BOJIBI: TOBEPXHOCTHOE HATSI>)KEHUE, CMAavYHUBaHHE.

Xumuueckue peaxyuu

IloHsiTe 0 XMMHUYECKON peakuu. Thunel XUMHYECKUX peaknuii. CKOpOCTh peaKIuu
u (GaKTOpbl, OT KOTOPHIX OHA 3aBHCUT. TerioBor 3(pPEeKT XUMHUUYSCKOU pPEeaKIuH.
XUMHUYECKOE paBHOBECHE U CHOCOOBI €ro CMEIICHUSI.

Aemoncmpayuu
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XHUMHUYECKHE pEaKlUM C BBIJICIEHUEM TEIUIOTHI.

ObpaTtumocTb XUMHYECKUX peaKIiuiid.

Ilpakmuueckoe 3anuamue

3aBUCUMOCTh CKOPOCTH  XHMHYECKOW  peakIuH OT pa3jIudHbIX  (PaKTOpPOB
(TemmiepaTyphbl, KOHIICHTPAIlUU BEUIECTB, JCHCTBUSI KaTaJIN3aTOPOB).

Heopeanuueckue coedunenust

Kaaccndpukanuss HeopraHm4yecKuX coeAMHeHMil M ux cBoiictBa. OKCUJIbI, KUCJIOTHI,
OCHOBaHMSI, COJIU. XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHEHUM B CBETE€ TEOPUU DJIICKTPOJIUTUYECKOM auccounanuu. Ilonsitue o
ruapoau3e cosieri. Cpema BOJHBIX pPAcTBOPOB COJICH: KuWcCJasi, HeUTpaJibHas,
miesouHasi. Bonopoansliii nokasaresiab pH pactBopa.

MeTtanasl M HeMmeTawibl. Metasuipl. O01ue gu3nyeckue M XUMHYECKHE CBOMCTBa
METaJIJIOB, OOYCJIOBJIEHHBIE CTPOCHHEM AaTOMOB W KpPHCTAJIJIOB U IMOJIOKEHHEM
METaJJIOB B JJIEKTPOXUMHUYECKOM psiay Hampsi>keHui. OOmiue criocodbl MOJIy4YeHUsI
MeTauioB. CrjiaBbl: 4epHbIe U 1IBeTHBIE. Koppo3ust MeTaljiIoB U crOcoObI 3alllUThI OT
HEe.

Hemerannpr. O0mmast xapaKTEepUCTHKA TJIaBHBIX MOATPYIIT HEMETAJIJIOB HA IPUMEpPE
rajoreHoB. OKHCIIUTEIbHO-BOCCTAHOBUTEJIbHBIC CBOMCTBA HEMETAJLIIOB.

Bakneiiinne coeaMHEHHsI METAJUIOB M HEMETAJUIOB B IIPHUPOJAE M  XO3SIMCTBEHHOU
JIESITEJIbHOCTHU YEJIOBEKA. 3alluTa OKPY’KAIIIeH cpelbl OT 3arpsi3HEHUs TSI>KEJIbIMU
MeTaJlllaMU, COeIMHEHUSIMU a30Ta, Cepbl, yriepoaa.

Memoncmpauuu

BzaumoseiicTBue MeTaJIOB ¢ HemeTa/uiaMu (IIMHKA C CEpPOM, aJIIOMHHHUSI C HOI0M),
pacTBOpaMH KHUCJIOT U LIECJIOYEH.

lopenne  merayutoB  (IMHKaA,  JKeje3a, MarHusi) B KHCJIOPOJE.
B3anmopeiictBue a30THOM W KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOT C MEIBIO.
BoccranoBuTesibHBIE CBOMCTBA METAJIJIOB.

XUMHUYECKHUE CBOMCTBA COCAMHEHUM METaJJIOB.

IlpakmuuecKkue 3anamus

Peakiiuu ob6MeHa B BOJHBIX pacTBOpax »dJIEKTPOIUTOB.

Onpenenenne pH pactBopa cosei.

BeiTecHeHnue xmopom Opoma U Hoja W3 pacTBOPOB UX COJIEH.

B3aumopeiicTBue MeTaylIOB C pacTBOpaMU KUCJIIOT U COJIEH.

OPI'AHHUYECKAA XNUMUA

Opeanuvueckue coeounenust

OcHOBHbIE TOHATUSI OPraHUYecKO XUMHUHU U TEOpPUSI CTPOEHUSI OPraHUYECKHUX
coennnenuii. [loHsitTne wu3omepum. Buasl m3omepuu: cTpyKTypHast (yriiepogHOro
CKeJIeTa, TIOJIOYKCHHsI  KpaTHOW  CBsI3U WM (PYHKIIMOHAJIBHOW  T'PYIIIbI),
NpocTpaHCTBEHHAsi. MHOroo6pa3ue OpraHn4eCcKMuX COSJIMHEHUMH.

Yraesogopoanl. IlpenensHple UM HempeneabHble  yrieBoaoponasl.  CrtpoeHue
YIJIEBOOPOAOB, XapaKTEpPHbIE XMMHYECKHE CBOMCTBa yIrjeBoAopoaoB. lIpencrasurenu
YTJIEBOJOPOJIOB. METaH, 3THJIEH, alleTHuJIeH, OeH30J1. [IpuMmeHeHHEe yriIeBOIOpOJ0OB B
opraHnyeckom cuHtTe3e. Peaknust nmonumepuzanuu. HedpTh, ra3, KaMeHHBIN yrojibp —
OPUPOJIHBIE UCTOUYHUKH yIJII€BOJOPOIOB.

Kuciopoacoaepskamue oprannyeckue BemecrBa. CoupThl, KapOOHOBBIE KHUCIIOTHI U
CIO>KHBIE A(QUPBI. UX CTPOEHHE U XapaKTepHble XHUMHYECKHE CBOMCTBA.
IIpencraBuTenu KHCIOPOACOAEPIKAIINUX OPraHUYECKUX COECAUHEHMUI. METHUIIOBBIM U
STUJIOBBIM CHUPTHI, IJIMLEPHUH, YKCyCHass KHCJO0TAa. Mbljla KakK COJIM BBICIIMX
KapOOHOBBIX KHUCHOT. JKHUPBI KaK CI0>KHBIE 3(UPHIL.
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VrneBoapl: rnOKo3a, Kpaxmal, [eJLI0J103a.

A30Tco/ep:Kaliue OpraHuvYeckue CcoeJuHEeHusi. AMHWHBI, AMWUHOKHUCIIOTHI, OEJIKU.
Ctpoenue u 6uostorndeckast QyHKIHS O0STKOB. XUMHUYECKUE CBOWCTBA OCIIKOB.
I'eneTnueckasi CBsI3b MEXKAY KJIACCAMU OPraHUYECKHX COCIMHEHUU.
Aemoncmpayuu

ITonydyenue HSTHUJIEHA U €ro B3aWMOJICUCTBHE C pPacTBOPOM II€pMaHraHaTa Kallus,
OpPOMHOM BOJOM.

Peaknusi nojydeHUsI YKCYCHO-3THJIOBOTO 3@dwupa.

KauectBenHnast peakiiusi Ha TJIULIEPUH.

LiBeTHbIC peaknuu OCJIKOB.

Ilpaxkmuueckue 3anamus

XUMHWYECKHE CBOMCTBA YKCYCHOW KHCJIOTBHI: B3aUMOJICMCTBHE C WHIAMKATOpaMH,
metasuiamu (Mg), ¢ ocnoBanusimu (CU(OH) ) 1 ocHoBHBIMU oKcHamu (CuO).
O6parumasi u HeoOpaTuMasl JieHaTypalsi OCJIKOB.

IInactmacest u  BoJsiokHa. [lonsitTue o 1wractmaccax. TepmoniiacTUYHBIE U
TePMOpPEAKTUBHBIC NOJUMEphl. OTIEIbHBIC TIPSJICTABHUTEIIA CHHTCTHYECKUX U
UCKYCCTBEHHBIX MOJIMMEPOB: (peHosr0hopMaIbIeTHIHBIE CMOJIBI, TTOJTUBUHWIXJIOPU,
TeJIOH, TEIUTYJIOH/I.

I[TousiTHEe 0 XUMHUYECKHUX BOJIOKHaX. HaTypaibHbIC, CHHTETHYSCKHUE U UCKYCCTBCHHBIC
BOJIOKHA.  OTaenapHBIC  OPEACTABUTEIIA  XHMHYCCKHX  BOJIOKOH.  aleTaTHOE
(TpmalieTaTHBIH II€JK) W BHUCKO3HOE€ BOJIOKHA, BHUHHJIXJIOPHIHBIC (XJIOPUH),
MMOJIMHUTPHJIbHBIC (HUTPOH), IOJIMaMHIHbIe (KAallpOH, HAMWJIOH), IMOJHUI(UPHBIC
(maBcah).

Memoncmpauus

Paznuunbie BUIOBI MJIacTMAacC W BOJIOKOH.

Ilpakmuueckue 3anamus

O3HAKOMJICHHE C CUHTCTUYECKHMH U WCKYCCTBCHHBIMH IIOJTUMEPAMU.

OnpenerreHue pa3IMIHBIX BUJOB XUMUYECKHUX BOJIOKOH.

Xumusi u orcuzHo

XuMHusT U OpPraHu3M 4ejioBeka. XHUMHUUYECKHE DJIEMEHTHI B OpPraHU3ME 4YeJIOBEKa.
Oprannyeckue M Heopranudeckue BerecTBa. OCHOBHBIE >XHU3HEHHO HEOOXOIUMBIC
COCIUHEHUSI: OEIKH, YIIIeBOMAbI, >KUPbl, BUTAMHUHBI. YTJIE€BOAbl — TJIaBHBIM HCTOYHUK
SHeprum opranusMa. PoJib >KUpOB B opraHusMe. XOJIECTEPUH U €r0 pOoJib B 3JI0POBBE
4eJ0BeKa.

MuHnepanbpHble  BemiecTBa B INPOAYKTax  HOHUTAHUS, NUIeBble  JT00aBKH.
CbamaHcupoBaHHOE TTUTAHUE.

Xumusa B 0biTy. Bona. KauectBo Boabl. Morwiue u guctsiiue cpeacrBa. [Ipasuna
06e30macHOM paboThl CO CPEACTBAMHU OBITOBOW XUMUH.

BNOJIOI ' 1A

buonocus — cosokynnocms Hayk o #cueoui npupooe. Memoowvi HayuHOcO
no3Hanusl 6 buosrocsuu

JKuBast mpupona Kak 00BEKT HU3Y4YSHHSI OHMOJIOrMHU. MeTOoAbl HCCIICIOBAHUS >KHUBOU
npupobl B Ouosioruu. OnipesiesieHue >KU3HU (C MPUBJICYCHUEM MaTepyuaia U3 pa3iaeiioB
bm3uku 1 XuMuM). YpPOBHU OpraHu3aIlif >KU3HU.

Aemoncmpayuu

VpoBHU oOpraHU3anud >KU3HU. MeETOoabl

MO3HAHUS >KUBOUW MPHUPO/IHI.

Knemka



Hctopust ndyuenust kjiaeTku. OCHOBHBIC IOJIOKEHHUSI KJIETOUHOU Teopuu. Kinerka —
CTPYKTYpHO-PYHKIITMOHAIbHAsI (3JIEMEHTapHAas1) CAUHUIA YKU3HHU.

Crpoenue kieTku. [I[pokapuoThl U PyKapUOTHI — HU3IMINE U BBICIINE KJICTOYHBIC
OpPraHU3MBI. OcHOBHEBIE CTPYKTYpPHBIC KOMIOOHEHTBI  KJETKHU  JYKapHOT.
IToBepxHOCTHBIN annmapar. CXxeMaTU4YHOE OIMCAHUE >KUJIKOCTHO-MO3aW4YHOM MOJIeJIN
KJIETOUYHBIX MeMmOpan. LluTomimazma — BHYTPEHHsISI cpela KIJIETKH, OpPTaHOMIbI
(opranemnl). Kierounoe siapo. DyHKIMST siapa. XpaHEHHE, BOCIPOU3BEIACHUE U
rnepenaya HacJIEJCTBEHHOM WH@OpMAIIUU, Peryisiiiisi XUMHYECKOW aKTHUBHOCTHU
KJIeTKU. CTpykTypa U GYyHKIIUU XPOMOCOM. AYyTOCOMBI U TTOJOBBIE XPOMOCOMBI.
MatepuanbHO€ €IHMHCTBO OKPY>KAIIIEro MHpPa M XHMHYECKHH COCTaB »KHUBBIX
opranu3MoB. buosiormueckoe 3HadYeHHME XUMHUYECKUX 3JIeMeHTOB. Heopranmueckue
BEIIIECTBA B COCTAaBE KJIETKU. P0OJIb BOJBI KaK pacTBOPUTEIISI U OCHOBHOIO KOMIIOHEHTA
BHYTpPEHHEHW cpelbl opraHm3MoB. Heopranudyeckwe HOHBI. YTJICBOABI U JIUOHUIBI B
kieTtke. CTpykTypa W OwWolorudeckue GQOYyHKIIUU O0eIKOB. AMHWHOKHCIIOTBI —
MOHOMEPHI 0eJTKoB. CTpoeHHe HYKJICOTH/IOB M CTPYKTYypa NOJIMHYKJICOTHIHBIX Henei
JHK u PHK, ATO®.

Bupycet u Oakrtepuodaru. HekiierouHoe cTpoeHHE, >XU3HEHHBIM I[HUKI ¢ €ro
3aBUCUMOCTh OT  KJETOYHBIX (opmM KHU3HHU. Bupycsl —  Bo30yauTenu
UH(PEKIIMOHHBIX 3a00JIeBaHUM; MOHsITUE 00 OHKOBHUpYycax. Bupyc mMmmyHoneduiura
yenoBeka (BUY). Ipopunaktuka BUY-unbeKun.

Ademorncmpayuu CtpoeHue mosieKyJsbl 0eika. Ctpoenue mosiekyibl JIHK. Ctpoenue
KJIeTKU. CTpoeHHUEe KIJIETOK MPOKapUOT U dyKapuoT. CTpoeHue BUpYyca.

Ilpakmuueckue 3anamus

HaOnronenue kjI€TOK pacTeHUM U KMBOTHBIX MOJ MUKPOCKOIIOM HAa IOTOBBIX MHUKPO-
npenaparax U UX OIMCaHHeE.

CpaBHEHHE CTPOECHHSI KJIETOK PAaCTEHUN U KUBOTHBIX.

Opeanuszm

Opranusm — eauHoe 11es10e. MHoroobpasue opraHu3MoB.

OOMeH BEHIECTBOM W JYHEPrued ¢ OKpY KaroIllel Ccpeliol Kak HEOOXOJAUMOE YCIIOBHUE
CYIICCTBOBAHHS YKUBBIX CHCTEM.

CIt0cO0HOCTh K CaMOBOCIIPOM3BEJICHHUIO — OJHA U3 OCHOBHBIX OCOOCHHOCTEH >KHBBIX
opraHu3moB. JlejleHHMe KJIETKHM — OCHOBa pOCTa, pa3BUTUSI U Pa3MHOXKCHUS
opranu3moB. becrionoe paszmuoskenue. [lomoBoit mpoliecc U TOJOBOE pa3MHOKEHUE.
OnstiogoTBOpeHHE, €ro OMOJIOrHYeCcKOe 3HAYCHHE.

ITousitue 00 wWHAMBHIAyaldbHOM (OHTOTEHE3), SMOpPHOHAJILHOM (IMOpHUOTEeHE3) |
MOCTOMOPHUOHATBHOM pa3BUTUU. HWHIUBUIAyalbHOE pa3BUTHE 4YeEJIOBEKa UM €ro
BO3MO>KHBIC HAPYIIICHUS.

OO0mme TIpeAcTaBIICHHUsI O HACJICJCTBEHHOCTH W W3MEHYMBOCTH. [eHeTHmdeckas
TEPMHUHOJIOTHS HW CHMBOJHMKA. 3aKOHOMEPHOCTH HacjeaoBaHusi. HacrnemoBanwue
IPU3HAKOB Yy dejioBeKa. [lostoBeie XxpoMocombl. CIICIJICHHOE C II0JIOM HacJIeJOBaHHUE.
HaciiencTBeHHBIC 00JIC3HU 4YeJIOBEKA, WX INMPHYUHBI U TpodunakTruka. CoBpeMeHHBIC
OpeJICTaBICHUSI O TeHE U TeHOME.

leneTuueckue 3aKOHOMEPHOCTU U3MEHYHUBOCTH. Krnaccudpukanus popm
H3MEHUYMBOCTH. BusiHre MyTareHOB Ha OpraHU3M YeJIOBEKa.

IIpenmer, 3amayu U METOABI CEJIEKHH. [ eHEeTUUYECKHE 3aKOHOMEPHOCTU CEICKIIHH.
Vuenue H.M. BaBumoBa o meHTpax MHOroodpasusi U IMPOUCXOXKICHHUSI KYJIbTYPHBIX
pacteHui. BHOTEXHOJIOTHS, €€ TOCTUXKSHUSI, TICPCICKTHUBHI Pa3BUTHSI.
Aemoncmpayuu

OOMeH BemIeCTB W MpeBpallicHHue YHEPTUH B KIICTKE.

Jenenue kineTku (MUTO3, MEHO03).

Crioco0b1 0ecroJIoro Pa3MHO>KEHUSI.
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OrIom0TBOPEHHUE y PpPACTEHUM UM >KUBOTHBIX.

NuauBuayanbHOE pa3BuUTHE opraHusma.

HaciencTBeHHBIE 00JIE3HU YEJIOBEKA.

Bnusinue ankorosim3mMa, HapKOMaHHUH, KYpPEHUsI HA HACJIEICTBEHHOCTb.
MyTtauuu.

MoaundukarmmoHHasi H3MEHUYUBOCTD.

LenTpsl MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PacTCHUM.
HckyccTBEHHBIH 0TOOP.

HUccnenoBanust B ob6macTu OHMOTEXHOJOTHU.

Ilpakmuueckue 3anamus

Penienue ajieMeHTapHBIX T€HETUYECKUX 3a7ad.

AHanmu3 W OLIEHKa J3THUYECKUX AaCHEeKTOB pPa3BUTUSI HEKOTOPHIX HCCIEIOBAHUNU B
OMOTEXHOJIOTHH.

Buo

DBOJIIOIIMOHHAST TEOpPUSI U €€ pPOJIb B (POPMHPOBAHHUHM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTuUHBI Mupa. Bua, ero kputepuu. llonyssinyst Kak CTpyKTypHasl eqJUHULIA
BUJa U 3BoJIIOIUU. CHHTETHYECKAasl TEOPUSI PBOJIOLMH. J[BUYKYIIIHME CHUJIBI BOJIIOLIMH B
COOTBETCTBHHM C CHUHTeTHYecKoW Teopueit »sBomonuu (CTD). TIenermueckue
3aKOHOMEPHOCTH 3BOJIIOIIMOHHOTO IIpolecca.

Pe3ynbpTatel 3Bomonind. CoxpaHeHue MHOroo0pasusi BUAOB KaK OCHOBA YCTOMYHUBOI'O
pa3BuTuss Ouocdepsbl. IIlpruumHBl BBIMUpPaHWUSI BUIOB. buojornueckuil mporpecc u
OMOJIOTMYECKUM perpecc.

I'unoTe3bl NPOUCXOKACHUSI KU3HU. Y CIOKHEHHE >KUBbIX OPraHH3MOB Ha 3€MJIE B
IIPOLIECCE DBOJIIOIMUH. AHTPOIIOI€HE3 M €ro 3aKOHOMEpHOcTH. JlokaszarenbcTBa
poacTBa 4YeloBeKa C MJICKOIHMTAKIIHUMH >KHBOTHBIMH. OJKOJIOTHYECKHUE (PaKTOPHI
aHTpONOIeHe3a: YCJIOKHEHHE NONYJISIMUOHHOM CTPYKTYypbl BHIA, U3TOTOBJIEHUE
opyauM Tpyla, IIepexoJl OT pacTUTEIbHOIO K CMEIIaHHOMY THWUIy IUTaHUSI,
ucrioab3oBaHue orusi. [losiBieHHE MBICIUTEIBHON NESITEIBHOCTU U YJICHOpPA3/1eJIbHON
peun. IIpoucxorkaeHue 4eI0BEYECKHUX pac.

MAemoncmpayuu

Kpurepun Buaa.

ITonynsiumst — cTpyKTypHasi €JMHMUIIA BUJA, €IMHHUIIA DBOJIIOLIUH.

JIBY>KyIIME€ CUJIIBI DBOJIIOLIUH.

Bo3nukHOBeHHMEe M MHOTOOOpa3ue MPHUCIOCOOJICHUN y OpraHU3MOB.

Penkwme m mcue3aroniyue BUIALI.

JBro>kymue cuibl aHTponoreHesa. IIpomcxosxnenue

4eJI0BEKa M 4EJIOBEYECKUX pac.

Ilpakmuueckue 3anuamus

Onmcanue ocobeit Buaa mo MOp(OJIOTHUYECKOMY KPHUTEPHUIO. AHAIU3 M OIIEHKa
Pa3JINUHBIX THUIIOTE3 IPOMUCXOXKAEHUS >KU3HM. AHAIN3 W OLEHKa pa3jIMYHbIX
THUIIOTE3 IIPOUCXOKIECHUH YEJIOBEKA.

Drocucmemui

I[Ipenmer m 3amaym DSKOJIOTHHM. Yy4YEHHE 00 DJKOJIOTHYeCKUX (akTopax, y4deHUE O
coo0IIecTBax OpraHu3MoB, yueHue o buocdepe.

Okonorudeckue  (GakTopbl, OCOOCHHOCTH UMX  BO3JIEUCTBUSI. OJKOJIOTHYECKAasl
XapakTepucTuka Buaa. [loHsiTme 00 »KoJorMuecKkux cucremax. llemn nuranws,
Tpoudeckue ypoBHH. BHOreomeHo3s Kak 3J3KOCHCTEeMa. BHOIIEHO3 W OHWOTOIl Kak
KOMIIOHEHTEI OMOTreoIieHo3a.

buochepa — rmobanpHass skocuctema. YueHue B.H.Bepuaackoro o Ouocdepe.
Posb skuBBIX opranu3moB B 6uochepe. buomacca. bBuosornueckuit kpyroopot (Ha
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npuMepe Kpyropopora yriepozaa). OCHOBHBbIC HAIPAaBJICHHS BO3JCHCTBUSI 4YEJIOBEKaA

Ha  Owmocdepy. TpaHchopmammsi  €CTECTBEHHBIX  JKOJIOTHUYECKHUX  CHUCTEM.
Oco0eHHOCTH arpodKocucTeM (arporeHo30B).
Aemoncmpayuu

OKoJiorndecKkre GakTOpbl U UX BIUSIHHUE HA OPraHU3MBbI.

Me>KBHUIOBBIE OTHOIICHUSI: TTApa3uTHU3M, XHUIITHUYECTBO, KOHKYPECHIIUSI, CUMOMO3.
SApycHocTh pacTuTeIbHOrO coobniecTBa. KpyroBopor yriepoma B Ouocdepe.
3anoBeJHUKU U 3aKa3HUKH Poccuwu.

Ilpakmuueckue 3anamus

CocraBJieHHE CXEM IIepe/lavy BEIISCTB U dHEPruu ([enei MUTaHUs).

CpaBHUTEIbHAST XapaKTEPUCTHKA IIPUPOJHBIX JIKOCHCTEM € arpodKOCHCTEM CBOEH
MECTHOCTU. PenieHne OJKOJIOTHYSeCKUX 3aaad. AHaIW3 €W OIEHKa MNOCJICACTBUN
COOCTBEHHOHN JESITEJIbHOCTA B OKpPYXKalIMIeW cpeae, riodalbHBIX SKOJOTHYECKHUX
npoOJIeM U MyTEeH UX PEHICHUS .

IKkeKkypcuu

Muoroob6pazue  BumoB. Ce30HHBIE  HWU3MEHEHUsI B  Opupole  (OKPECTHOCTH
npodecCuoHaIbHON 00pa30BaTEeILHON OPraHU3aIl|uH).

EcTecTBEeHHBIE M HCKYCCTBEHHBIC 3KOCHCTEMBI (OKPECTHOCTH MpodheCcCHOHATBLHONU
00pa3oBaTeIbHON OPraHU3AIIHHN).

TEMbBbI PE®EPATOB (AOKJIAJAOB), UHANUBUAYAJIBHBIX
INPOEKTOB

— Marepusi, GopMBI €€ NBHXKCHHSI U CyHIeCTBOBaHWsI. [IepBBI pYyCCKHH aKageMHK
M.B. JIoMOHOCOB.

— MHckyccTBO M nporiecc o3HaHus.

— @usukKa U My3bIKaJIbHOE UCKYCCTBO. L{BeTOMy3BIKA.

— ®u3uKa B COBPEMEHHOM IIUPKE.

— @u3n4YeCcKHue METOAbl HCCIENOBAHUSI NAaMSATHUKOB HCTOPHUH, APXUTEKTYpPbl H
MPONU3BEJICHUIN HCKYCCTBA.

— Hayuno-TexHu4eckuii nporpecc u mpoodjaeMbl SKOJIOTHUU.

— buortexHosiorust U reHHast UH>KeHepust — TexHoJsioruu XXI| Beka.

— HaHoTexHoJI0r1ust Kak IPUOPUTETHOE HAIIPABJICHHUE PA3BUTH HAYKH U IIPOU3BOACTBA
B Poccuiickoit denepanuu.

— OxpaHa OKpy>karwIleld cpeabl 0T XHUMHYECKOIo 3arpsi3HeHUsi. PacTBopbl BOKpPYyr
Hac.

— VYcTpaHeHHE >KECTKOCTH BOAbl HA MNPOMBILNUIEHHBIX Ipeanpusatusix. HWMcropus
BO3HUKHOBEHUSI U PA3BUTUS] OPraHUYECKON XUMHUH.

— YrueBoJbl U UX POJIb B )KUBOU IPUPOE.

— JKupsl Kak IpoayKT ONUTAHUSI U XUMHUYECKOE ChIphE.

— HexBaTka npoJ0oBOJBCTBUSI KaK TJio0ajibHAsl MpobjieMa dyejgoBedecTBa U MYTH €€
pelIeHus.

— CpencrBa rurueHbsl Ha OCHOBE KHCJIOPOACOAEP KAIIMX OPraHUYECKUX COEIUHEHUMH.
CruHTeTHYEeCKHE MOIOIIME CPEICTBA. JOCTOMHCTBA U HEJIOCTATKH.

— Jledbunur Oerka B MUINEBBIX MPOAYKTAX U €r0 MPEOoJ0JICHUE B paMKaX riio0aabHON
HPOJOBOJIBCTBEHHON IMTPOTPAMMBI.

— B.UW. Bepuanckuii u ero yueHue o 6uochepe. Mcrtopust u pazButue 3HaHUN 0O
KJIETKE.

— Okxpy>karmniasi 4eJI0oBeKa cpeJa U €€ KOMIIOHEHThI. pa3JIU4YHbI€ B3IJISIABI HA OJTHY
npoosemMy.

— Tlomynsmust Kak eTuHHUITA OMOJIOTHYECKOM 3BOTOIUU. [lomynsimmst kak
DKOJIOTUYECKasi €AUHULA.

— CoBpeMeHHBIE B3IIs11bl HA OMOJIOTMYECKYIO 3BOJIIOLMIO.

— CoBpeMeHHBIE B3IIs1bI HA TIPOUCXO0KICHUE YE€JIOBEKA. CTOJIKHOBEHUE MHCHUM.

20



CoBpeMeHHBIE METOIbI UCCIICIOBAHUST KIICTKH.
Cpenpl 00MTaHHSI OPraHU3MOB: IIPUYHUHBI pa3HOOOpa3UsI.
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TEMATHYECKOE IIVIAHUPOBAHUE

IIpu peamusanmmu coaep>kaHust  oOmreoOpa3oBaTeNbHONM  y4eOHOW  OUCIIUTUTAHBI
«EctectBo3nHanue» B mnpenenax ocBoeHust OITOIT CITO na 6a3e OCHOBHOTO OOIIETO
oO0pa3oBaHUsI C HOJIy4EeHUEM CpEIIHETO obmrero o0pa3oBaHUSI IITKPC
MaKCcUMaJIbHasl yyeOHasi HArpy3Ka oO0y4yaronInXCcsl COCTaBISIET I10 CIIEIHAILHOCTIM

COIMATILHO-3KOHOMHYECKOTO rpod st MaKCHUMaJIbHAasI yueOHast Harpys3ka
oOyyaromumxcst cocraBiisieT — 162 w4aca, w3 HHX o00si3aTeJibHasi ayJAUTOpPHAsSK
Harpy3kKa y4Jaliuxcsi, BKJIIodasi npaktuueckue 3auHsatus (31 ugac), — 108 uyacos,

BHEAyIUTOPHAsI CaMOCTOsITeIbHAsI padoTa CTyJ1IeHTOB — 54 uaca.

TEMATHUYECKHUMA IIJIAH

Koum4yecTBO yacos

Coaep:xanue 00y4yeHHs1 .

COLMATIBLHO-IKOHOMHUYECKU M

npogpuianb
Cuoneumnaasnoctu CIIO
OPU3UKA
Ayoumopmnvle 3aHs1must 44
Beenenue 1
MexaHuKa 11
OCHOBBI MOJIEKYJISIPHON (QU3UKHU U 8
TePMOJIMHAMUKH
OCHOBBI DJIEKTPOJAUHAMUKH 14
KosiebaHust 1 BOJITHBI 4
JJIeMEeHTHI KBAHTOBOM PU3UKH 4
BcesieHHas1 U ee ABOJIIOLUS 2
BHeayauTopHasi caMocTOsITeJIibHAs1 padoTa

[ToaroroBka yCTHBIX BBICTYIIJIEHUM MO 3aJITaHHBIM 22
TeMam, 3cce, T0KJIaJI0B, pedepaTos,
WHIWUBUIYAJIBHOTO MTPOEKTAa C UCTIOJIb30BAHUEM

Ilpomerxymounasn ammecmayus 8 popme ouppepenyuposanmnozo 3auema

HToro 66

XUMUs

Ayoumopmrvle 3aHsAMUsL 34
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IIpooonxcenue mabauyvi

TeMaMm, 3cce, T0KJIaJ0B, pedepaTos,
WHIUBHUAYAJIBHOIO IIPOEKTa C HCHOJIB30BAHHUEM
MH(OPMAITHOHHBIX TEXHOJIOTHI U p.

BBenenue 2
OOurasi ¥ HeopraHu4yecKkasi XMMHUs 16
OCHOBHBIEC IIOHSITHSI Y 3aKOHBI XUMHU 2
[lepuonnueckuii 3akoH u llepuonnyueckast 2
crucTeMa XUMHYCECKUX dJ1eMeHToB J[. H.

MenaeaeeBa

CTpoecHUE BeHIeCTBA 2
Bona. PacTBopsl 2
XHUMHYSCKHE peaKIIUU 2
Kiraccupukalst HEOpraHu4eCKUX COeTUHCHUH 2
M X CBOlicTBa

MeTaJJIbl U HEMETAJJIbI 4
Oprannyeckasi XuMus 8
OCHOBHBIC TIOHSITHSI OPTAaHUYECKON XUMUU H 2
TEOPHUSI CTPOCHUSI OPTAHUUICCKHUX COCTUHCHUMN

Yr1eBo0pOaBLI U UX ONPUPOAHBIE HCTOUYHHUKH 2
Kucnopoacoaepskaimiue opraHnuecKue 2
COeTMHEHU S

A3oTcoaeprKalue OpraHuYeCKUE COSTMHEHMSI . 2
[Tommmepsnl

XUMHSI ¥ 5 KH3Hb 4
XUMHSsI 1 OpraHru3M YeJIoBeKa 2
XUMHUsI B OBITY 2
BHeayauTopHasi caMOCTOsITeIbHAsI padoTa

[ToaroroBKa yCTHBIX BBICTYTUICHHU 110 3aJaHHBIM 17

IIpomesxcymounas ammecmauus popme ouphepenyuposannozo zauema

Hroro 51
BHUOJIOI'UsA

Ayoumopruvie 3aHsImus 30

Brosornst — COBOKYITHOCTh HAYK O )KMBOU 2

nmpupoe. MeToabl HAyYHOTO TO3HAHUS

B OHMOJIOTUU

Knerka 8

OpraHusm 7
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Bun 7

JKOCHUCTEMBI 6

BHeayHI/ITODHaﬂ caMoCTodATEeJIbHAasA pa60Ta

IloaroroBKa yCTHBIX BBICTYIUJICHUH 110 3aJaHHBIM 15
Temam, 3cce, J0KJIal0B, pedepaTos,
MHIWBHUIYaJIBHOIO IPOEKTA C MUCIOJIB30BAHUEM
MH(POPMAITMOHHBIX TEXHOJIOTUH, IKCKYPCUH U

HUToro 45

IIpomerxcymounass ammecmavuus gpopme oupphepenuyuposannozo 3auema

Bcero 162
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOMU
AEATEJIBHOCTU CTYAEHTOB

XapaKTepMCTmca OCHOBHBIX BU/JI0B 1€HATCJIbHOCTH CTYJACHTOB

Conepskanue L .
(Ha ypOBHe yU4eOHBIX el CTBHIA)

o0yueHu s

DPU3UKA

Beenenue Pa3zBuTHe criocoOHOCTEHM SICHO U TOYHO U3JIaraTh CBOU MBICIIH,
JIOTUYECKU 000CHOBBIBATH CBOIO TOUKY 3pEHUSI, BOCHPUHHUMATH U
QHAJIN3UPOBATh MHEHUSI COOECETHUKOB, MPU3HAaBAasi IPaBO APYTroro
4eJIOBEKAa HA UHOE MHEHHUE.

[IpuBeneHue IPUMEPOB BIUSIHUSI OTKPBITUH B PU3MKE HA
MPOrpecc B TEXHUKE U TEXHOJIOTMH IPOHU3BOJICTBA

Mexarnurxa

Kunematuka O3HaKOMJIEHHE CO CIIOCO0aMM OIIMCAHUS MEXAaHUYECKOTO
MBU>KEHUSI, OCHOBHOM 3a1adell MEXaHUKH.

3ydyeHne OCHOBHBIX (PU3NUECKUX BEJIMYUH KUHEMaTHUKU !
epPEMEIIEHUsI, CKOPOCTU, YCKOPEHHUSI.

Hao0roneHne OTHOCUTEIIbHOCTH MEXAaHNYECKOI'0 JIBUKCHMS .
DopMyaHMpOBAHHE 3AKOHA CIOKEHUS CKOPOCTEM.
MccnenoBanne paBHOYCKOPEHHOTO MTPSIMOJIMHEMHOTO IBUYKEHU ST
(1a mpuMepe cBOOOTHOTO NaJeHUS TE€JI) U PABHOMEPHOI'O
JIBU>KEHUSI T€JIa O OKPY>KHOCTH.

[Tonnmanue cMbIciIa OCHOBHBIX (PU3UYECKUX BEJIUYWH,
XapaKTEePU3YIOIIUX PABHOMEPHOE JABUYKEHHUE Tejla Mo
OKPY>KHOCTH

JluHamuka [TornuMaHnue cMbIciia TAaKUX GU3UIESCKUX MOJeel, KaK
MaTepHualibHasi TOUKa, UHEpIHAJIbHAasI CUCTEMA OTCUYETA.
3Mmepenue Mmacchl Tena pa3audHbIMU ciocobamu. M3mepenue
CHJI B3aUMOJIEMCTBUSI T€JI. BhIunciieHe 3HAYEHUST YCKOPEHUST T
0 U3BECTHBIM 3HAYEHUSIM JEHUCTBYIOIIUX CUJI U MACC TEJI.
YMeHue pa3nudaTh CUITY TSIPKECTH U Bec Tejia. O0bsICHEHHUE U
[IPUBEICHUE IPUMEPOB SIBJICHHSI HEBECOMOCTH.

[IpuMeHeHne OCHOBHBIX MOHSITUM, (OPMYIT U 3aKOHOB

NTUHAMHWKH K PEHICHUIO 3a7a4

3aKOHBI O0BbsicHEHHE PEaKTUBHOIO JIBUYKEHUSI HA OCHOBE 3aKOHA
COXpaHEHUS B coxXpaHeHUs uMmnyJibca. [[puMeHeHne 3aKoHa COXpaHEHUST
MeXaHHUKe MMIYJIbCA NJIs1 BBIYMCIEHUSI U3MEHEHUM CKOPOCTEN TEJI IPHU UX
B3aMMOJCHUCTBUSIX. BhIunciieHue paboThl CUJI U U3MEHECHUS
KHHETUYECKOU DHEPIrUuM Tejia. Berurcienrne noreHuaaIbHOU
SHEPTrUM TEJI B TPABUTAILIMOHHOM MOJIE€. XapaKTEPUCTUKA
NPOU3BOAUTEIBHOCTH MAILIUH U JABUTAaTEIEUN C UCIIOJIB30BAHUEM
MOHSITHSI MOIITHOCTH

OcHo8bl MOIeKYIAPHOU PUUKU U MEPMOOUHAMUKU
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MonekyJisipHasi
buznka

DopMyIMPOBAHNE OCHOBHBIX ITOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TCOPUH. BBINOIIHEHNE DKCIIEPUMEHTOB,
CJIy>KallliuX 000CHOBAaHUEM MOJIEKYJISIPHO-KHUHETHYECKOM
Teopuun. Habronenrne 6poyHOBCKOTO ABUYKEHUS U SIBJICHUST
b hy3un.

OnpenesieHHe NapaMeTpPoOB BellecTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUHM YPABHEHUsI COCTOSIHUSI UIE€AJIBHOI'O
rasa.

[IpencraBieHue B BUjie rpapuka U30XOpHOIo, U300apHOIo U
M30TEPMHYECKOIr0 IPOLIECCOB. Brruncienue cpenaen
KHHETUYECKOMN YHEPIrUHU TEILJIOBOTO ABUYKEHHUSI MOJICKYJI 110
M3BECTHOM TeMIlepaType BeulecTtBa. MI3MepeHue BI1a>KHOCTHU
BO31yXa

TepMmonuHamuka

DKCIIEPUMEHTAJIBHOE HCCIEN0BAHUE TEIJIOBBIX CBOMCTB BEIIIECTBA.
PacueT Kosim4yecTBa TEILIOTHI, HEOOXOIMMOTO JUUISI OCYIIIECTBIICHUSI
IIpoLecca IPEeBPAIEHUS BELECTBA U3 OJHOI'O arperaTHoro
COCTOSIHUSI B IpyTroe€.

PacueT n3mMeHeHHsI BHyTPEHHEH SHEPIrUM Tejl, padoThl U
[IEepEeaaHHOT0 KOJIMYECTBA TEILUIOTHI HA OCHOBAHUU IIEPBOI'0 3aKOHA
TepMoIMHAMHUKU. OO0BbsICHEHHE TPUHIIMIIOB 1EHCTBUSI TENJIOBBIX
MAalInuH

OcHo8bl 271eKMPOOUHAMUKU

DJIEKTpPOCTAaTUKA

BreraucieHue cui BSaI/IMOI[eI;'ICTBPIH TOYCYHBIX SJICKTPHUUICCKHUX
3apsiJIoB.

Brrarcinenne Hanps>KEHHOCTH U TTOTEHIIHAJIa DJIEKTPHUYECKOTO
[1OJIST OTHOTO M HECKOJIBKUX TOYCYHBIX 3apsIJI0B.

l13MmepeHre pa3HOCTH NOTEHIIHAJIOB.

[TpuBeneHne NMpUMEPOB ITPOBOJHUKOB, TUIJICKTPUKOB U
KOHJICHCATOPOB.

HaoOmoneHre siBJICHUS 9JIeKTPOCTAaTHYSCKON HHIYKIIUU U
SIBJICHU A TTOJISIpU3allvH JUDJICKTPUKA, HAXOOAIICTOCS B
PIIEKTPUIECKOM IT0JIE

TTocTOIHHBIN TOK

3MepeHne MOIITHOCTH diieKTpudeckoro Toka. M3mepenue 2/1C n
BHYTPEHHETO COIIPOTUBJICHUSI HCTOYHUKA TOKA.

COOp 1 ucnIbITaHHUE JIEKTPUYECKUX 1LIETIEN C pa3JIUYHBIM
CO€IUHEHHEM MPOBOJHUKOB, pacyeT UX ITapaMeTpoB

MaramuTHoOeE 110J1e

Ha6J’IIO,Z[CHI/IC JEHMCTBHUSI MArHUTHOTO MOJISI Ha IIPOBOJHUK C
TOKOM, KAPTHUHOK MAarHuTHbBIX TIOJICH.

qDOpMy.TIHpOBaHI/IC IIpaBHJIa JeBoi PYKHU IJ1A OITPCACIICHUA
HaIlrpaBJICHU S CUJIbI AMnepa.

Beraucienue CHII, HeﬁCTBYIOHIHX Ha IMpOBOAHHUK C TOKOM B
MarduTHOM II0JIC, 00BSICHEHHEC IIpUHIUIIA JEHCTBHUS
DJIICKTPOABUTATCIIsA. HccnenoBanue siBIICHUS SHGKTPOMaFHHTHOﬁ

NMHAYKIIUHU

Konebarusi u 60J1HbL
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MexaHnuecKue
KOJICOAHUS U BOJIHBI

[IpuBenenne npuMepoB KojedaTeIbHBIX ABM>KeHUH. MccienoBanue
3aBUCHUMOCTH II€pHO0Jia KoJIeOaHUU MaTeMaTHUYECKOro MasiTHUKA OT
ero JUIMHBI, MAacChl U aMIUINTYAbl KoJiebaHuii. OnpenesieHue
YCKOPEHHUsI CBOOOITHOTO MaJASHUSI C HOMOIIbI0O MATEMATHIECKOTO
MasiTHUKaA. Habmronenue kKorebanuii 3syyainero rteia. [IpuBeaenue
3HAYCHUSI CKOPOCTH PACIIPOCTPAHEHUsI 3ByKa B Pa3JIMYHBIX Cpeaax.
YMeHne 00bsSICHSATh UCIIOJIB30BAaHME YJIBTPa3ByKa B MEIUIIUHE

DJIEKTPOMArHuT
HBIC KOJICOAHUS
U BOJTHBI

Hab6ro/1eHre ociiuiiorpaMM rapMOHUYECKHUX KOJIeOaHUM CHUJITBI
TOKAa B 1ICMH.

OO0BsiCHEHHE TIPEBPAILICHUSI SHEPTUH B UI€AJTBHOM
KoJIe0aTeIbHOM KOHTYPE.

M3yuyeHue yCcTpolCcTBa U IIPUHIIATIA JICUCTBUSI TpaHCcPopmaTopa.
AHaJIN3 CXEMBI IIepeIavdy AJICKTPOIHEPTUU HA OOJIbIIIHE
paccrosinus. [IpuBeneHrue npruMepoB BUIAOB PATHOCBSI3H.
3HAKOMCTBO C YCTPOMCTBaAMM, BXOISIIIIUMU B CUCTEMY
paIruoCBsI3H.

OO0cy>kJ1IeHre 0COOCHHOCTEN pacIpOCTPaAHEHUST PATUOBOIH

CBETOBBIC BOJIHBI

[ IpruMeHeHrEe Ha IIPaKTHKE 3aKOHOB OTPAaKEHUsI U IPEJIOMIICHUSI CBETa
npu penreHnH 3aaa4. Habmonenue sisieHmst Angpakiiii U TUCIIEPCUN
cBeTa. YMEHHE CTPOUTH U300paKeHUsI IIPEeAMETOB, 1aBaeMbIe
NuH3aMHu. PacdyeT onTHYeCKOM CHUJIbI JIMH3bI

Dzemernnmvl KEBAHMOBOU PUIUKU

KBanToBEBIE
CBOICTBAa CBEeTa

Hab6maronenue porosnexkrpudeckoro addexra. Pacuer
MaKCUMAJIbHOM KUHETHYECKOM SHEPIruM 3JI€KTPOHOB IIPU
porordpdexTe

du3uka aroma

dopmynupoBanue nocryiaaroB bopa. Habnrogenue
JIMHEMYAaTOr0 U HENPEPBIBHOTO CIEKTPOB.

PacdueT 9acTOTBI U JJIMHBI BOJIHBI UCITYCKA€MOT'O CBE€TA IIPpH
Mepexojie aToMa U3 OJHOTO CTAlIHOHAPHOTO COCTOSIHUSI B APYTO€.
OO0BsiCHeHHE TIPUHITATIA JEUCTBUSI J1azepa

dusmka arToMHOTO
stapa u
PIIEMEHTAPHBIX
JaCTHI]

Habronenue Tpexkos ajnbda-dacTuil B Kamepe Buibcona.
Perucrparivst siIepHbIX U3JTYYSHHUH ¢ TOMOIIBIO CYCTYHKA
['elirepa.

Pacuet sHepruu cBsI3U aTOMHBIX SIASP.-

[TornuMaHMe IEHHOCTH HAYYHOTO MO3HAHUSI MUPa HE BOOOIIIE IJIsT
UeJI0BEeYeCTBA B II€JIOM, a JUIsI KaXKJI0ro 00yyaroIerocst JIMYHo,
[EHHOCTH OBJIAJICHUSI METOJIOM HAYYHOTO MO3HAHUS JJIsI
JIOCTHO>KEHHUST ycIieXa B JITIO00M BHAE IPAKTUISCKOM JIeSITeITBHOCTH

\Bcenernras u ee 3601

oYU

CtpoeHue u

O0BsicHEeHHE MO/JIeJIH pacuInpsiomlelicss Bcenennoit

NDAIBUTHUC

IIpoucxo>xkaeHue Hab6mronenue 3Be31, JIyHbI 1 Iu1aHeT B Tejieckon. Habmonenue
CoJITHEYHOH COJIHEYHBIX IISITEH C IOMOIILIO TEJIIECKOIIa

XNMUA
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BBenenue

PackpelTHE BKJI1aJa XUMUYECKON KapTUHBI MHUDPa B
EIVHYIO0 €CTECTBEHHOHAY4YHYI0 KapTUHY MUpA.
XapakTepHUCTHKa XUMHUHU KaK IIPOU3BOJUTEIIHLHOM CHJITBI 00IIIecTBa

BaskHeHIme
XUMUUYECKUE
TIOHSITUS

'YMeHHE JaTh OIPEAESIICHHE U OIIEPUPOBATH CIIEAYIOLIUMU
XUMHYECKUMU TOHSITUSIMU . «BEIIECTBOY, K XUMHUUYECKHUI 2JIEMEHT»,
«aTOM», KMOJIEKYJIa», «OTHOCUTEJIbHbIE aTOMHAasI U MOJIEKYJISIpHAsI
MacChD», KMOH», «aJUIOTPOIIHSD», «A30TONbDY, KXXUMHUYECKAsI CBSA3b»,
«AJIEKTPOOTPHULIATEIIBHOCTDY , «BAJICHTHOCTb)>, «CTEIIE€Hb
OKHCJIEHUSD, «MOJIb», «MOJISIpHAsI Macca», «MOJISIPHbIN 00beM
ra3000pa3HbIX BEIIESCTBY, «BEIIECTBA MOJICKYJIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUSD), KPACTBOPBD?, «3JIEKTPOJIUT U
HERJIEKTPOJIUTY, «IIEKTPOJIUTUYECKAS JUCCOLIMALINSD,
«COKHUCJIUTEIb U BOCCTAHOBUTEIIB», KOKHCJIEHUE U BOCCTAHOBJIICHUEY,
«CKOPOCTh XUMHUYECKOMN PEaKIIUN», «KXUMHUYECKOE PaBHOBECHUEY,
«YTJIEPOIHBIN CKeNeT», «(PyHKIIMOHAJIbHAS TPYIIIIAY, KU30MEPHS)

OCHOBHEIE
3aKOHBI XUMHUH

DopMmyIHMpoBaHNE 3AKOHOB COXPAaHEHUSI MacChl BEIIECTB U
OCTOSIHCTBA COCTABA BELIECTB. Y CTAHOBJIEHHUE IPUYNHHO-
CJIEACTBEHHOM CBSI3U MEXKAY COAECPKAaHNEM 3TUX 3aKOHOB U
HaIMCaHUEeM XUMHYECKUX (DOPMYJI U YPaBHECHUH.

PackpbiTie GU3NYEeCKOT0 CMbICTIa CAMBOJIMKH [leprnonmaeckoit
TaOIHULIBI XUMHUYEeCKUX d51eMeHTOB J1. . MenneneeBa (HOMepoB
pJIEMEHTA, NTepHojia, TPYHIIbI) U YCTAHOBJICHHUE IPUYUHHO-
CJIEACTBEHHOU CBsI3U MEXKAY CTPOEHUEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB DJIEMEHTOB U
00pa30BaHHBIX UMM BEIIECTB B IIEpHOIaX U rpynnax.
XapaKTEepUCTHUKA 3JIEMEHTOB MaJIbIX IIEPHUOIOB I10 UX IOJIOKEHUIO B
Ilepuonnueckoii cucrteme . 1. MennesneeBa

OCHOBHEIE
TCOpI/II/I XUMHNHU

Y cTaHOBJICHHE 3aBHCHUMOCTH CBOMCTB XMMHUYECKHUX BEMIECTB OT
CTPOEHHSI aTOMOB 00Pa3yIOIIHUX UX XUMHUYECKUX DJIEMEHTOB.
XapaKTEepUCTUKA BAXKHEUIIINX TUIIOB XUMHUUYECKHUX CBA3EH U
OTHOCHUTECIIBHOCTHU 3TOU TUNOJIOTHU. OOBSICHEHHE 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHUSI KPUCTAIIIMYECKUX
peureTok. @opmMyarpoBaHHUE OCHOBHBIX IMOJIOKEHUN TEOPHUU
PIIEKTPOJIUTHYECKOM TUCCOIUAIIUN U XapaAKTEPUCTHUKA B CBETE
PTOU TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHCHUI.

DopmMyaIHpoBaHHUE OCHOBHBIX MOJIOKEHUH TEOPUU XUMHUYECKOTO
CTPOEHUS OPTAHUUYECKHX COCIMHEHUN U XapaKTEPUCTUKA B CBETE
PTOU TEOPHUHU CBOMCTB Ba’KHEUILIUX MPEACTABUTEIIEH OCHOBHBIX

KJIACCOB OPTaHHYCCKUX COCAUMHCHUIM
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BaskHeHIme
BeIllecTBa U
MaTepHuabl

XapaKTepUCTUKA CTPOCHUSI aTOMOB M KPHCTAJLJIOB U HA DTOM OCHOBE
— o0muX PU3NIECKUX U XUMUYIECKHUX CBOWCTB METAJLJIOB U
HEMETaJUIOB. XapaKTEPUCTHKA COCTaBa, CTPOCHU S, CBOMCTB,
MOJIyYCHU ST U IPUMCHECHHUE BaYKHEUIITNX HEMETAJLJIIOB.
XapaKTepUCTHUKA COCTaBa, CTPOCHMSI U OOIIIUX CBOMCTB
Ba>KHCHIITNX KJIACCOB HEOPTaHUYECKHUX COCTUHCHHM .

OnucaHue cocTaBa U CBOMCTB BAXXKHEUIINX IIpeACcTaBUTEIEN
OpraHUYeCKUX COCAUHCHHUI . METaHOJIa ¥ DTAHOJIA, CIIOKHBIX
AGUPOB, JKUPOB, MbLJI, KAPOOHOBBIX KUCJIOT (YKCYCHOM KHUCIIOTHI),
MoOHOcCaxapua0B (III0KO03bI), IUucaxapuiaoB (caxapossl),
rmoJincaxapuioB (Kpaxmasia

U 11CJJTI0JI03bI), aMHHOKHCJIIOT, OCJTKOB, UCKYCCTBEHHBIX U
CHHTETHYECKUX MOJIUMEPOB

XUMHUUYEeCKUN
SI3BIK U
CUMBOJIMKA

M cnonp30Banue B yaeOHOM U TpodecCHOHATBHOM
NESITEJIbHOCTH XUMHUYECKHUX TEPMHUHOB U CUMBOJIMKH.
Ha3zpiBaHME M3yUYEHHBIX BELIECTB 1O TPUBHUAJIBHOW WU
ME>KAYHAPOJTHOM HOMEHKJIATypPE U OTPAYKEHHUE COCTABA 3TUX
COeIUHEHHUH C MTOMOILbI0 XUMHUYECKUX POPMYII.

OTpa’keHHEe XUMHUYECKUX ITPOLIECCOB C IIOMOILbIO YPAaBHEHU M
XUMHUYECKUX PCaKIIUU

XUMHUUYECKHUe
peaKIIuU

O0BsiCHEHHE CYIIIHOCTU XUMHYECKHUX ITPOLIECCOB.
Knaccupukanuss XuMHUYECKUX PeaKIIMi 0 pa3InYHbIM
MpU3HAKaM

XUMU4yecKum
SKCIIEPUMEHT

BeinmonrHeHNE XUMHYECKOTO OKCIICPUMCHTA B ITIOJTHOM
COOTBCTCTBHMU C IIPpaBUJIaAaMH TCXHUKHN 0e30IacHOCTH.
Ha6J’IIOI[eHI/Ie, (I)I/IKCI/IPOBaHI/IC " OIMUCAHUC PC3YJIBTATOB
IMIPOBCACHHOI'O OKCIICPUMCHTA

XuMHudecKasi
nHdOopMaLUs

IIpoBeneHrEe CaMOCTOSITEIIBHOTO MMONCKAa XUMHUYECKON
MH(OpPMAILIUH C HCITOJIB30BAHUEM PA3JIMUYHBIX HCTOUYHHUKOB
(Hay4HO-TIONMYISIPHBIX U3JaHU, KOMITIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHETA); MCNIOJIL30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTUH /1151 00pabOTKH M epegauyr XUMHUYECKOMU
H(OpMAILIUU U €€ TIPEJICTaBJICHUSI B Pa3JIMUYHBIX (hopMax

I1podunbHoEe n
npodeccCuoHaIbHO
3HAYMUMOE

coAep KaHue

O0BbsicHEHHE XUMUYECKUX SIBJICHUH, IIPOUCXOISIIIINX B IPUPO/IE,
OBITY U Ha IIPOU3BOJCTBE.

Co0JroieHHEe MPaBUJIl SKOJIOTUUECKHU TPaMOTHOTO MTOBEJICHUSI B
OKPY>KaroIlleu cpelie.

OneHKa BIUSIHUSI XUMHUYECKOT0 3arpsI3HEHUST OKpYy Kartolei
Cpelibl Ha OpraHu3M YeJIOBEKa U ApyTHe KHUBbIE OpPraHU3MBblI.

Co0OutroieHre npaBril 0€30MacHOr0 00paIlieHUsI C TOPIOYUMH U
TOKCUYHBIMHU BeIlleCTBaAMH, JJAa00OpaTOPHBIM 000pPYyJOBAHUEM.
KpuTudeckasi olieHKa JIOCTOBEPHOCTH XUMHUYECKOM
nHOpMaILUH, TIOCTYTIAIOIIEH U3 pa3HbIX UICTOYHUKOB
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bNOJIOI'UA

bromoruss —
COBOKYITHOCTb
HayK O YKUBOUH
npupoae. Meroabl
HAY4YHOI'O

3HAKOMCTBO C O0BbEKTaMH U3Y4YEHUSI OMOJIOTHH.

BrisiBiieHne posu 6MoJioruu B GOpMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHUHBI MUPA U IIPAaKTHYSCKOMN

eI TEJILHOCTH JIIOICH

KieTka

3HAKOMCTBO € KJIETOUHOM TEOpUEN CTPOCHHUSI OPraHU3MOB.
[TosryyeHune npeacTaBiIeHUsI O POJIM OPTaHUYECKUX U
HEOPraHM4YECKHUX BEILECTB B KJIIETKE.

3HaHUE CTPOCHUS KJIETOK MO pe3yJabTaTaM padoThl CO

CBETOBBbIM MHUKPOCKOIIOM.

YMeHHEe ONMChIBaTh MHUKpOIIpenaparbl KIIETOK PpPacTEHUM.
YMEHHE CpaBHUBATh CTPOCHUE KJIETOK PACTEHHUN M >KUBOTHBIX
10 TOTOBBIM MHUKpOIIperaparam

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHSI OPraHUu3MOB, CTATUN
OHTOI'€HE3a Ha MPUMEpPE UCIIOBEKA.

3HaHUE TIPUYHUH, BbI3BIBAIOIINX HAPYIICHUSI B Pa3BUTHUH
OpPraHU3MOB. YMmenue I10JIL30BaThCsI TeHEeTHYEeCKOM
TEPMHUHOJIOTHEH u CUMBOJINKOH, pemarb npocTeHIne
reHeTUYECKHE 3a1a4u.

3HaHNEe 0COOCHHOCTEM HACIICACTBEHHOM U HEHACICACTBECHHOM
M3MEHYHUBOCTH U UX OMOJIOTHYECKOMN POJIU B DBOJIIOITUH YKUBOT'O

By

YMeHHe aHaJIU3UupPpOoBaTh U OLICHUBATH Pa3JIMUYHbIC TUIOTE3bI
MPOUCXO>KACHUSI Y)KU3HU Ha 3emJie.

'YMeHHue NpoBOAUTH OMMUCAHUE 0COOEH 0THOTO BUA 110
MOP()OJIOTUUECKOMY KPUTEPHUIO.

Pa3BuTHE CTIOCOOHOCTEH SICHO M TOYHO M3J1araTh CBOM MBICJIIH,
JIOTUYECKHU 000CHOBBIBATH CBOIO TOUKY 3PEHUsI, BOCHPUHUMATH U
aHAJIN3UPOBATh MHEHHSI COOECETHUKOB, IIPU3HABAasl IPaBO APYTOTO
JeJIOBeKa Ha MHOE MHEHHE.

YMeHHe JoKa3bIBaTh POJACTBO YEJIOBEKA U

MJIEKOITUTAIOIIUX, OOIIHOCTh U PABEHCTBO YEJI0OBEUYECKHX

pac

JDKOCHUCTEMBI

3HaHWE OCHOBHBIX DKOJIOTMYECKUX (DAKTOPOB U UX BIUSTHUS Ha
OpTaHU3MBI.

3HaHUE OTIIMYUTEIBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIECTB
— arpodKOCUCTEM.

[lonydyeHue npeacTaBICHUSI O CXeME YKOCUCTEMBI Ha

nmpumepe 6uocdepsl.

JleMoHCTpanusi yMEHUSI TIOCTAHOBKU 1IEJICH JIeSITEIHHOCTH,
MJIAaHUPOBAHUE COOCTBEHHOM JI€SITEJIbHOCTH IJISI IOCTUXKEHU ST
MOCTaBJICHHBIX LI€JIeH, MTPEABUAECHUST BO3MOXKHbBIX PE3YyJIbTATOB
ATHUX JEUCTBUN, OpraHU3alluu CAMOKOHTPOJISI U OLIEHKH
MOJIYYeHHBIX pe3yibTaToB. O0ydeHue COOTI0OACHUIO TPAaBUIT
MMOBEACHUS B IIPUPOIL, OEPEIKHOMY OTHOIICHHUIO K OMOJIOTUYECKUM
00BbeKTaM (pacTeHUSIM U YKUBOTHBIM

1 UX COOOIIIECTBAM) U X OXpaHe
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YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHHYECKOE
OBECHEYEHUE NPOT'PAMMBI YUYEBHOHW JUCIHUIIJINHBI
«ECTECTBO3HAHMUE»

OcBoeHue nporpamMmbl yueOHON NUCIHUTLINHBI «EcTecTBO3HaAHUE» MpeanojiaracT HaJudne B
I'TIOY TO «HTIIb», peamu3yroniero oo6pa3oBaTeIbHYIO MpOorpaMMy CPEIHEro oOMIero
oOpazoBanust B T1ipenenax ocBoeHust OIIOIT CIIO nHa 06a3e OCHOBHOro OOIIEro
oOpa3oBaHusi, y4eOHBIX KaOMHETOB MO (QU3UKE, XUMHUH, OMOJIOTUH, B KOTOPBIX UMEETCS
BO3MOYKHOCTh 00€CIeYuTh CBOOOMHBIN H0cTyIl B MMIHTEpHET BO BpeMsi yueOHOTO 3aHSITHUSI
U B IIEPHOJ] BHECYYSOHOU JESITEIILHOCTH YUAIIUXCSI.

B cocraB kabmHeTOB 1O (QU3UKE, XUMHH, OHWOJIOTHH BXOASIT JiabopaTopuu C
J1a00paHTCKOM KOMHATOM.

I[Tomemenuss kabuHeTOB (PU3MKH, XUMHUH U OHOJIOTUHM YJIOBJIETBOPSIIOT TPEOOBAHUSIM
CaHUTApHO-3IMUACMHUOJIOrHYeCKUX IpaBuy U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OBITh OCHAILIEHBI TUMOBBIM 00OpPYJOBaHUEM, YKa3aHHBIM B HACTOSIIIIUX TPeOOBAHUSIX, B
TOM 4YHCJIE CIEeUATIU3UPOBAHHOM y4yeOHOW Mebenbld ¢ cpeacTBaMHu O0ydeHUs,

JIOCTATOYHBIMHU JIJISI BBINIOJIHEHUSI TPEOOBAaHUM K YPOBHIO MTOJATOTOBKH yanII/IXCﬂl.

B kabuHeTax ecTh MYJbTHMEINHHOE 000pYyJIOBaHHE, MOCPEACTBOM KOTOPOTO YYACTHUKH
0o0pa3oBaTEIbHOTO IIpoIlecca MOryT IIpOCMaTpuBaTh BU3YaJIbHYI0 HWHOOpPMAIHIO MO
(pus3uke, cozgaBaTh Npe3eHTAIINU, BUAeOMAaTepHUaiIbl U T. 1.

B cocraB y4eOHO-METOOAUYUECKOTO0O ¢ MaTEPUATBHO-TEXHUYECKOro oOOecrieueHus!
nporpaMMbl Y4eOHOM IUCHUILUINHBI «ECTeCTBO3HAHUE)» BXOJST!

MHOTO(GYHKIITUOHAJIbHBIA KOMILIEKC MPEIrnoaaBaTes;

HarJsiAHbIe MOCOOUsT (KOMILIEKTBI Y4YeOHBIX TaOJIMIl, IJIAaKATOB, MHOPTPETHI

BBLJIAIOIIUXCSI YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T.II.);

UH(POPMAIITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA,;

SKpPaHHO-3BYKOBBIE TTOCOOUSI,;

KOMIUJIEKT 3JIEKTPOCHA0>KEHUsI KaOUHETOB;

TeXHUYECKUE CpeICTBA O0yUYCHUSI,

JIEMOHCTpAIIMOHHOE oOopyaoBaHue (00mIero Ha3HAUYEHUSI W TeMaTHYEeCKHe

HabopwI); j1abopaTopHOoe 00OpyaoBaHME (0OOIEro Ha3HAYCHHUSI U TEMaTHYECCKHUE

HalbopBl, B TOM

4HCcJie AJISI TOCTAaHOBKH JEMOHCTPAIIMOHHOTO W YYEHHYECKOro 3KCIEePHUMEHTAa,

peaKTUBHI);

CTaTUYeCKHEe, IUHAMHYECKHE, JICMOHCTPAIIMOHHBIC W pa3JaTOYHBIC MOJICITH,

BKJTIOYAsT HATypaJIbHbIE OOBEKTHI;

BCIIOMOTATEJIbBHOE 000pyJ0BaHUE,

KOMIUJICKT TEXHHUYECKOW JOKYMEHTAIIMH, B TOM YHCJIE ITacliopTta Ha CpeJIcTBa

00y4eHUsI, MHCTPYKIIUU T10 UX UCTIOJIB30BAHHUIO U TEXHUKE 0€30MMacHOCTH;

OoubIMoTeYHBIN POHI.
B OmOnuoreuHbIi (GOHI BXOASAT YYSOHUKHU, ydeOHO-MeToaudeckue KOoMIUIeKTh (YMK),
obecrieuynBarIIe OCBOCHHE yueOHOMI JUCIUTIITUHBI «EcTecTBO3HAHUEY,
pEeKOMEHAOBaHHbBIE WM JOMYNICHHBIC [JISI WCIIOJB30BaHUSI B NOPOPECCHOHATBHBIX
o0pa3oBaTeIbHBIX OpPraHU3AIUSIX, peaTu3yIIIMX o0pa3oBaTeIbHYI0 IIpOrpamMmmy
cpenHero obimero obpaszoBanust B mnpeaeinax ocBoeHust OITOIT CITO na 6a3e OoCHOBHOTO
o01Iero oOpa3zoBaHUsI.
bubnuoreunsrii  GoHm AgomodHEH (QU3UYUYECKUMH  DHIUKIIONICAUSIMH, aTjlacaMH,
CJIOBApsIMH, CIIPABOYHUKAMH 110 (PU3UKE, XUMHH, OWOJIOTUH, HAYYHOM W HAYJIHO-
HOMYJISIPHOM JINTEPATypPOr €CTECTBEHHOHAYYHOT'O COACP>KAHUSI.

1 Mucemo MunuctepcTBa obpasoBanusi u Hayku PD ot 24.11.2011 Ne M/1-1552/03 «O6 ocHaleHHH
00111e00pa30BaTENbHBIX YUPEIKIACHUHN YUEeOHBIM U Y4eOHO-1a00paTOPHBIM 000pYIOBAHUEMY .
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B rmportecce ocBoeHHsI TIporpaMMbl  YyUEOHOM AHUCHHUIUIMHBI «EcTecTBO3HaHHE»
CTYJICHTBI HUMEIOT BO3MO>KHOCTH JOCTyNa K JJIEKTPOHHBIM Yy4YeOHBIM MaTepuajiam IIo
€CTEeCTBO3HAHUIO, BKJIOYasi (U3UKY, XHUMHIO, OHOJIOTHUIO, UMEIOIIMMCS B CBOOOIHOM
moctyne B cetd MHTepHeT (PJIEKTPOHHBIM KHHUIraM, I[paKTHKyMaMm, TecTam,
marepuasniam EI'D u ap.).
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