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HHOACHUTEJVIBHAS 3AIINCKA

Pabouas mnporpamma ITIOY TO «HTIIb» o6moieo6pa3oBaTesibHOM  y4eOHOM
nucuuIuInHbl «EcTecTBO3HaHMe» mnpeaHa3HaueHa JISI M3YUYEHHSI €CTECTBO3HAHHUS B
npeaeiax OCBOCHHsSI OCHOBHOW mpodeccuoHaibHOM obpa3zoBarenbHOUW mporpammbr CITIO
(OITOIT CIIO) wnHa ©6aze OCHOBHOro o0mIero oOpa3oBaHHWsI, NOPU I[OJATOTOBKE
KBaJIM(HUIIMPOBAHHBIX pabodnX, CIy>KalIMX 110 IIPo(dECCUU MOPTHOH.

IIporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpegHero oOmiero
oOpa3oBaHUsI, NPEAbSIBISIEMBIX K CTPYKTYpE, COACP>KAHHIO M pe3yJibTaTaM OCBOCHUS
y4yeOHOM aucumminHbl «EcTecTBO3HaHME», B COOTBETCTBUM ¢ PexkoMeHIanusiMu 10
OpraHu3alMy IOJIy4eHMUs cpeaHero oOmiero oOpa3oBaHUsI B IIpefieslax OCBOSHHUS
o0pa3oBaTeJIbHBIX IIPOrpamMM CpeaHero npogecCuoHaJIbHOro oOpa3oBaHUsI Ha 0Oasze
OCHOBHOTI'O 00II1ero o0pa3oBaHUs C yueTOM TpeOoBaHUN (enepasbHbIX I'OCYyAapCTBEHHBIX
00pa3oBaTEJIbHBIX CTAHAAPTOB M IIOJy4aeMod TIpodecCHuH MM CHEHHUATIBHOCTH
cpenHero npodeccuoHaibHOTO 0o0pa3oBaHus (mucbMo JlenmapramMeHTa rocy1apcTBEHHOMN
MOJIUTUKUA B cdepe moaroroBkm paboumx kaapoB u JI1O Mwumuobpuayku Poccum ot
17.03.2015 Ne 06-259).

Conep>xanue nporpaMmmsbl « EcTecTBO3HaHME» HanpaBJICHO HA JOCTU>KEHUE
CIEAYIOIIMX LeJIe:

— OCBOEHHE 3HAHUN O COBPEMEHHON €CTEeCTBEHHO-HAay4YHOM KapTHHE MHpaA U
METOJlaX €CTeCTBEHHBIX HAYK; 3HAKOMCTBO C Haubojiee Ba>KHBIMU HACSIMU U
JIOCTUYKEHUSIMU €CTECTBO3HAHUSI, OKa3aBIIMMHU ONPEICISIONIEee BIMSIHUE Ha
pa3BUTHE TEXHUKH U TEXHOJIOTUM;

— OBJIQJICHUE YMEHUSIMH HOPUMEHSITh IOJIy4Y€HHbIE 3HAHUSI JUIsI OOBSICHEHUS
SIBJICHUH OKPY>KaIoIIero MHUpa, BOCIPUSITUSI HHPOPMANHUH E€CTECTBEHHO-
HAy4YHOIro M IHpo(pecCHOHaAJIBHO 3HAYUMOIO COJEpI>KaHHUsl, pa3BUTHE
UHTEJJIEKTYaJIbHbIX, TBOPYECKUX  CHOCOOHOCTEM WU KPUTHYECKOIO
MBIIIUIEHHUSI B XOJ€ MNOPOBEACHHUsSI IIPOCTEHIIMX MCCIEIOBaHUI, aHajnu3a
SIBJICHU, BOCHIPUSITHS u UHTEpIpeTaluu €CTECTBEHHO-HAYyYHOU
uHpopMaluu,

— BOCIIMTaHUE YOEKJEHHOCTH B BO3MO>XHOCTHU ITO3HAHHUSI 3aKOHHOW IIPUPOJIbI
U HCHOJBb30BaHUS JOCTHIXKEHUM €CTECTBEHHBIX HayK JJIsI Ppa3BUTUS
LMBUJIM3ALIUU U NOBBIIIEHUSI KayecTBa >XKU3HHU,

— TIIpUMEHEHHE  eCTECTBEHHO-HAay4YHbIX 3HaHUW B  npodeccCuoHaIbHOU
OESITEJILHOCTU M IIOBCEOAHEBHOM >KHU3HU IS o0ecredeHUsT 0e30IIacHOCTH
SKU3HEAESATEIIbHOCTH, rPaMOTHOTO UCTIOJIB30BaHUSI COBPEMEHHBIX
TEXHOJIOTUI; OXpaHBbI 3/I0POBbsI, OKPY>KAIOIIEH Cpeabl.

B nporpammy BKIIIOUEHO cojep kaHUE, HampaBJIeHHOe Ha (OpMHUpPOBAHUE Y
CTYJIEHTOB KOMIETEHIINI, He0OX0AUMBbIX AJ1s1 KadecTBeHHOro ocsoeHust OITOIT CITO na
6a3e OCHOBHOI'O OOIlIEro oOpa3oBaHUsI C IOJIyYEHHEM CpPEIHEro o0Iiero obpa3oBaHUS;
OporpaMMbl IOATOTOBKH KBaIHU(UIIUPOBAHHBIX paboyMX, CIy>KalllUuX.



OBIIIASI XAPAKTEPUCTUKA YUEBHOM
JANCHUITJINHBI «<ECTECTBO3HAHUE»

EcrectBO3HaHMEe — HayKa O SBJIEHHUSAX W 3aKoHax #Opupoabl. CoBpeMeHHOe
€CTECTBO3HAHUE BKJIIOYAET MHO>KECTBO €CTECTBEHHO-HAYYHBIX OTpacyei, U3 KOTOPBIX
HaunOoJiee BaKHBIMHU SIBJISIIOTCST (U3UKA, XUMUS U O0nostorusi. OHO 0XBaThIBACT IINPOKUN
CHEKTpP BOIIPOCOB O Pa3HOOOpa3HBIX CBOMCTBAX OOBEKTOB HPHUPOABI, KOTOPBHIE MO>KHO
paccMaTpuBaTh KaK €I1MHOE LIEJI0€.

EcTecTBeHHO-HAay4YHBIC 3HAHUSI, OCHOBAHHBIE HA HUX TEXHOJOTHH (OPMHUPYIOT HOBBIN
o0pa3 KH3HH. BBICOKOOOpAa30BaHHBIN YEJIOBEK HE MOYKET JIUCTAHIHUPOBATHCS OT
(pynnamMeHTanbHBIX 3HAaHUHW 00 OKpYy’KalollleM MHpPEe, HE PHCKYS 0Ka3aTbhbCs
OecrioMOIIIHBIM B IpopeccHOHAIBHONM  JesiTeJibHOCTH.  Jlio6oe  mepcneKTHBHOE
HalpaBJICHUE JAESATEJIbHOCTH YEJOBEKa IIPsIMO WM KOCBEHHO CBSI3aHO C HOBOH
MaTtepuasibHOM 0a30if U HOBBIMH TEXHOJIOTHUSIMH, U 3HAHHE HUX E€CTECTBEHHO-HAYYHOM
CYILIHOCTHU — 3aKOH ycrexa.

EctecTBO3HAaHME — HeEOThEMJIEMAsSI COCTABJSIIOIIASL  KYJIBTYpbl: OHOpEAeIsIs
MHPOBO33pPECHHUE UYEJIOBEKa, OHO TIIPOHHKAEeT W B TryMaHUTapHyw cdepy, U B
OOIIIECTBEHHYIO JKU3Hb. PanmonanpHbIi €CTECTBEHHO-HAYy4YHbIN METO.,

copMupoBaBOIMIICSI B paMKaX €CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-HAyYHYIO
KapTHHY MHpa, HeKoe 00pa3Ho-dmiocodckoe o000mIeHrne HAyYHBIX 3HAHUN.

OCHOBY eCTeCTBO3HAHHsI IpEeACTaBIsIeT (U3MKa — HayKa O INpUpoJe, H3ydarolasi
HauboJiee Ba’KHbIC SIBJICHUSI, 3aKOHBI M CBOMCTBAa MarepuajbHOro mupa. B dusuke
YCTAHABJIMBAIOTCSI YHHUBEPCaAJIbHbIE 3aKOHBI, CIIPAaBEAJIMBOCTh KOTOPBIX IOATBEPIKAACTCSI
HE TOJIBKO B 3€MHBIX YCJIOBUSIX M B OKOJIO3€MHBIX IIPOCTpPAHCTBaX, HO M BO BceH
Bcenennoii. B sToM 3akirouaeTcss OAUH W3 CYILIECTBEHHBIX NPU3HAKOB (PU3MKHU KakK
dynnamentanpHOM Hayku. Pu3mka 3aHUMaeT 0c000€ MECTO CPEeaUu €CTECTBEHHBIX HayK,
MO3TOMY €€ IIPUHSITO CUUTATH JINJSPOM €CTECTBO3ZHAHUS.

EcTecTBO3HaHME KaK HayKa O SIBJICHHUSIX M 3aKOHaX MPHUPOJBI BKIIOUAET TAKYKE OJHY
U3 BAXKHEHUIINX OTPACIeN — XHUMHUIO.

XuMHsT — HayKa O BeNIecTBaxX, HUX COCTaBe, CTPOCHWH, CBOMCTBax, Ipolieccax
NpeBpalleHus, MCIOJIb30BAHUN 3aKOHOB XHMHU B MPAKTHUYECKON J€sITeJIbHOCTU
JII0JIeH, B CO3/ITaHUU HOBBIX MaTepHAaJIOB.

Buonorust — coctaBHasi yacTh €CTECTBO3HAHMUsSI. DTO HayKa O >XUBOM npupojae. OHa
U3ydaeT pacTUTEJIbHBIM, >KUBOTHBIM MHUpP M 4YeJIOBEKa, MCHOJIb3ysl KaK COOCTBEHHBIE
METOJIbl, TAaK U METOJbl JIPYyrMX HAyK, B YacTHOCTH (U3UKH, XUMHH U MaTeMaTHKH:
HaOJII0AEHUSI, PKCIIEPUMEHTHI, HCCIEJOBAHUSI C TOMOILBIO CBETOBOIO U 3JIEKTPOHHOTO
MHKpPOCKOTa, 00-palOoTKy CTaTHUCTHYECKUX JTaHHBIX METOJAaMH MaTeMaTHYeCKOU
CTaTUCTUKU WU JIp. BUONOTHST BBISIBISIET 3aKOHOMEPHOCTH, MPHUCYIIIUE >KU3HU BO BCEX €€
MPOSIBJICHUSIX, B TOM YHCJIE€ OOMEH BEIIEeCTB, POCT, Pa3MHO>KEHWE, HACJIEJICTBEHHOCTD,
W3MEHYHUBOCTH, DBOJIIOIHIO U JP.

B TTIOY TO «HTIIb», peanu3symoliero oo0pa3oBaTEeIbHYIO IIPOrpaMMy CpPEIHETO
obmero o6opaszoBanusti B mnipenesiax ocBoeHusi OITOIT CITO na 6a3ze OCHOBHOTO OOIIETO
obpa3zoBaHUsI, U3ydaeTCsl MHTErpUpOBaHHas ydyeOHast aucHuiuinHa «EcTtecTBo3HaHUE,
BKJIIOYAIOIIAasi TPpU pasjena, o0JIafgarolide OTHOCHUTEJIBHOM CaMOCTOSITEJIBHOCTBIO U
LEJIOCTHOCThIO — «DPU3UKa», «XUMUI», «BHOJIOTHS» — YTO HE HapyllaeT NPUBBIYHYIO
JIOTUKY €CTECTBEHHO-HAYYHOTO 00pa30BaHUsI CTYIACHTOB.

Ilpn OCBOCHHUH npodeccuit CIIO COLIMAJIBHO-D)KOHOMUYECKOTO npoduis
npodeccuoHalIbHOTO 00pa30BaHUsI €CTECTBO3HAHUE M3ydaeTcsi Ha 6a3zoBom ypoBHe DPI'OC
cpenHero ofiiero oopa3oBaHMsl C y4eTOM crielIu(pUKHU ocBanuBaeMoii nmpodeccuu.

DTO BBIpa>kaeTcsl B COJIEP>KAHUHU OOydeHHUsI, KOJIMYECTBE YACOB, BBIJICISIEMBIX Ha
W3yYeHHE OTACIBHBIX TEM NPOTPaAMMBI, I'TyOMHE X OCBOCHHUSI yJalllUMHUCSI, 00beMe U
XapakTepe MpaKTHUYECKUX 3aHSITUHM, BUIaX BHEAYJIAHUTOPHOM CaMOCTOSITEIBHOUW paboOThI
CTYJI€HTOB.

B mporecce peanuszanu cojep>kaHusi yueOHoM aucnumiinHbl «EctecTBo3HaHUE)



3HAQUMMO H3y4deHHe paszaena «PHU3HKa», KOTOPbIM BHOCHUT CYILECTBEHHBIN BKJIajg B
CHUCTEMY 3HAHUH 00 OKPY’KaloIIeM MUpe. DTOT pa3aen SABJISIETCSI CUCTEMO0OOpa3yONINM
JUIST IPYTHUX pa3ejoB y4eOHOM NUCHUIIINHBI, MTOCKOJIBKY (PHU3MYECKHE 3aKOHBI JIe)KAT
B OCHOBE COACPIKaHUsI KYPCOB XUMHH U OHOJIOTHH.

IIpn wusydyenum ydyeOHOTO MaTepuaja MO XHUMHH U OHOJOTHH IeJecoo0pa3Ho
aKIICHTUPOBAaTh BHUMAHUE yYalIUXCsI Ha >XU3HCHHO BaXXHBIX O0BEKTaX HNPUPOABI U
OopraHu3Me deJjioBeKa. OJTo ruapocdepa, armochepa u Ouochepa, KOTOpbIE
paccMaTpUBAIOTCSA C TOYKHU 3PEHHSI XMMHYECKHX COCTAaBOB M CBOMCTB, MX 3HA4YECHUS
JUIST YKU3HEAESATEIIBHOCTH JIIOAEH, 3TO COAEprKaHME, OCBELIAIOIIEe POJib BaKHEUIINX
XUMHWYECKUX DJIEMEHTOB B OpraHM3Me€ 4YeJIOBEKa, BOIPOCHI OXpaHbl 3/10pPOBbSI,
NpoPMIAKTUKH 3a00JI€BAHUM U BPEAHBIX HNPUBBIYEK, MOCJIEICTBUN H3MEHEHUS Cpelbl
o0MTaHUsI YeJIOBEeKa JJIsI YeJIOBEYECKON [MUBUITU3AIIAU.

3aMeTHOE MECTO B COJIEp>KaHUU yueOHON TUCHUIUINHBI 3aHUMAaeT y4eOHbIH MaTepual,

HE TOJIBKO (POPMUPYIOIINI €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa y CTYyJACHTOB, HO H
pacKpBIBAIOMINK IIPAKTHYECKOE 3HAYCHHE ECTECTBEHHO-HAYYHBIX 3HAHUH BO BCEX
cepax >KU3HU COBPEMEHHOTO O0IIecCTBa, B TOM YHCJI€ B TYMaHUTapHOU cdepe.

B nmemom yuebnast nucuuiinHa «EcTecTBo3HaHue», B COJEp>KaHUM KOTOPOM
BEAYLIUM KOMIIOHEHTOM SIBJISIOTCSI Hay4dHbI€ 3HAHWUSI U HAy4YHbIE METOAbl IO3HAHUSI,
MO3BOJIsIET c(OPMUPOBATh Yy YyYaIIMXCs LEJIOCTHYIO €CTECTBEHHO-HAy4YHYI0 KapTUHY
MUpa, OpOoOyIUTh Yy HHX SMOIMOHAJIBHO-IIEHHOCTHOE OTHOIIEHHE K H3Yy4aeMOMY
MaTepually, TOTOBHOCTb K BBIOOPY JA€HCTBUI OIpe/ieJIEeHHON HallpaBJI€HHOCTU, YMEHUE
KPUTHYECKH OLICHUBATH CBOU U UYy>KHE JECUCTBUSI U TIOCTYITKH.

HaTerpupoBanHoe coaep kKaHue y4eOHOW TUCIMIUTAHBI MO3BOJISIET IIPENogaBaTeIIsIM
¢n3nku, XUMUU U OHOJIOTMM COBMECTHO OpPTraHHU30BaTh HM3YYCHHUE €CTECTBO3HAHMUS,
HUCTIOJIB3YSI UMEIOIINECST YaCTHBIE METOAUKHU TMPENOJaBaHUs TIPEIMETA.

BaxxnbiM 3TanioMm 3@ @ekTuBHOro 00pa30BaTEIBHOIO IIpolecca  SIBISIETCS
OKCIIEPUMEHT, CTUMYJHUPYIOIINHA aKTUBHYIO IIO3HABAaTECIBbHYIO JICSITEAIBHOCTH U
TBOpPYECKHH MOOAXOJ K TIojdydyeHuro 3HaHui. Ilpum  TpaguuumoHHBIX  (dopMax
o0pazoBaTenbHOTO TMpoIecca Takas BO3MOXXHOCThb peajiIM3yeTcs B XOJI€ BBIMTOJHEHUS
HE0OXOAUMOTr0o KOMIIJIEKCA JIadopaTOPHBIX padOT WU NPAKTUUYECKUX 3aHSITHH.

Ilpu npoBeneHUU JEeMOHCTpalMil, Ja0OpaTOPHBIX pabOT, MPAKTUUYECKUX 3aHSATHUHI
HUCTIOJNIB3YIOTCS pa3jIMyHble HHTEPAKTUBHBIE TEXHOJIOTHH.

Bnaronmapsi MCIIONB30BaHUIO KOMITBIOTEPHBIX MOJEJEH W aHUMAaIluH, KOMITHIOTEP
OpPEIOCTAaBIIsIeT YydYalldMcCsl IIPU BBINOJHEHUM BHPTYaJIbHOU JabopaTopHON paboThI
YHUKAIBHYIO BO3MO>XHOCTH BH3yaJIM3allHH YIPOIIEHHOW MOJEIH PpEeaIbHOTO SIBJICHUSI.
IIpu >TOM MO’XHO MO3TAaNHO BKJIIOYaTh B PAacCMOTPEHHUE JIOMNOJHUTEJIbHBIEC (PaKTOpPHI,
KOTOPBIC TIOCTENEHHO YCIIOKHSIOT MOJICITh U IPUOIMKAIOT €€ K pealbHOMY (PU3UIECKOMY
npoueccy. Kpome TOoro, KoMmOplOTEp  IIO3BOJISIET  MOJEJIMPOBATH  CHUTYAIlUH,
Hepealln3yeMbI€ B DKCOEpHUMEHTaxXx. B BUPTyanbHOW cpene IpeACcTaBIICHBI Pa3IUYHbBIC
moaenu. Hekoropele M3 HUX OPHUEHTHPOBAHBI HAa OTPAOOTKY y YYalIUXCS OTIAEJIBHBIX
AKCIIEPUMEHTAIBHBIX YMEHHUH (TpEeHaXEePhl, KOHCTPYKTOPHI); IPYTHE TMTOMOTAIOT U3yYaTh
SIBJICHUSI, HEJOCTYIMHBbIE JII BOCHPOU3BEIAECHUS B YCJIOBUSAX HMEIOLIEHCs JadopaTopuu;
TPETBU CO3/IAIOT YCJIOBHS JJISI CaMOCTOSITEJILHOTO MOJSIUPOBAHHUS 0O0ydaeMbIM
pa3HoOOOpa3HBIX CUTyaIUH.

Kak rmoka3piBaeT ONOBIT, TNPHUMEHEHHWE TOJBKO TPAJTUIIMOHHOW METOIUKHU
OPOBEACHUSI IKCIIEPUMEHTA IPUBOJAUT K HHU3KOMY YPOBHIO YMEHHH M NPaKTHUECKHUX
HAaBBIKOB YYallIUXCs 110 €CTECTBO3HAHUIO, TaK KaK HE BCE CTYJICHTHI YMEIOT:

- aHaJM3UpOBaTh, IIOHUMATh W HHTEpHpeTupoBaTtb TpaduKu ¢ TaOIUIBI,
MOJIY4SeHHBIC B XOJI€ DKCHEepHUMEHTa (He yMEIOT HMCHOJIb30BaTh IMOJIyYE€HHBIC 3HAHHS IO
anrebpe U TeOMETPHUH MPHU U3YUYEHUHN €CTECTBO3HAHMUS);

- OOBSICHATH CYTh sBJIE€HHUH (ciaOblii CcJIOBapHBIM 3amac TEPMHHOJIOTHUM II0
€CTECTBO3HAHHIO);



- NOHUMAaTh 3aKOHOMEPHOCTH MPOIIECCOB (HE BHUIAT NPUYUYHUHHO-CICACTBEHHBIC
CBSI3H);

- CaMOCTOSITEIbHO NOOBIBATh HYKHYIO HH(POPMAILIUIO U3 PAa3IUIYHBIX HICTOYHHUKOB, B
TOM YHCJI€ SJIEKTPOHHBIX (CJ1a00 pa3BUTHI HABBIKU caMOCTOATEIbHOM padoTsl ¢ I1K).

Brime mniepeuncneHHble TpoOesbl B 3HAHUSX BIMSIOT Ha (OPMHpPOBaAHHUE
UH(POPMALITMOHHON  KOMIETEHTHOCTM UM  ypPOBE€Hb OOYYEHHOCTH Yyd4alluxcs IIO
€CTEeCTBO3HaHUIO. lIpW TIpOBEIEHUU DKCIECPUMEHTOB M (PPOHTAIBHBIX J1a0OPATOPHBIX
paboT, MCHOJB3ysl BUPTyaJIbHbIE MOJEIU HOCPEACTBOM KOMIIBIOTEPA, MOXXHO Hay4MUTh
CTYAEHTOB CaMOCTOSTEJILHO JOOBIBATh 3HAHHUSI B XOJE€ IKCIICPUMEHTA HAa BUPTYaJIbHBIX
MOJEsIX.

KoMnbroTepHBI SKCIEPUMEHT CIIOCOOEH AOTOJIHUTH ““OKCIICPUMEHTAIBHYIO 4acTh
Kypca €CTECTBO3HAHMsI WU 3HAUUTEIbHO IOBBICUTH 3(pdeKkTUBHOCTh 3aHATHUH. Ilpu ero
HUCIIOJIb30BAHUHU MOYKHO BBIWICHUTHh TJIABHOE B SIBJICHUH, OTCEYb BTOPOCTEIICHHBIC
(pbakTOpBl, BBISIBUTH 3aKOHOMEPHOCTH, MHOT'OKPATHO IIPOBECTH HCHbITAHUE C
U3MEHSIEMBIMH  ITapaMeTpaMH, COXpPaHUTb peE3yJbTaTbl HW BEPHYTHCSI K CBOUM
HUCCJICJOBAHUSAM B yJIOOHOE BpeMs.

B xOoMOBpIOTEPHOM BapHaHTE MOKHO IIPOBECTH 3HAYUTEIBHO OOJIbIlIEe KOJIUYECTBO
SKCIIEpUMEHTOB. bosiee TOoro, padora ydaluuxcsi € KOMIIBIOTEPHBIMH MOJCISIMU
4pe3BBIYAHO MOJIC3HA, TaK KaK OHH MOTYT CTaBUTh MHOTOYHCICHHBIC BHPTYyaJIbHBIC
ONBITHI U IaKE€ MPOBOAUTH HEOOJIBIIINE UCCICIOBAHHUSI.

N3yuenne o6ieobpa3zoBaTesibHOM yueOHOM mucuuiuinHabl  «EcTecTBO3HaHME)
3aBepIIACTCSI TIOABEJICHUEM UTOTOB B (hopMe nudhepeHIInpOBaHHOTO 3aYeTa.

MECTO YUYEBHOMW JUCHUIIJIMHBI B YUEBHOM IIJIAHE

Vuebnast aucnumuinHa «EcTecTBo3HaHHWE) SIBISIETCS YYE€OHBIM IIPEIMETOM  TIO0
BBIOOpY W3 o00s13aTeIbHOM mnpeaMeTHol obmactu «EctectBeHHBbIe Haykm»y DOI'OC
cpeaHero oliiero oopa3oBaHUsI.



B ITTIOY TO «HTIIb», peamu3yromiero odpa3oBaTeIbHYIO MPOrpaMMy CPEIHErO
ob01ero obpazoBanusi B mnpenenax ocBoeHuss OITOIT CITO wa 6a3e OCHOBHOTO OOIMIETro
oOpazoBaHUsl, yueOHast JUCOUTUIHHA «EcTecTBo3HaHME) U3yvdacTCst B
ob1eobpazoBarenpbHOM IUKIIe ydeOHoro ruiana OITOIT CITO Ha 06a3e OCHOBHOTO
00111er0 00pa30BaHUsI ¢ MOJydYeHHUEeM cpeaHero obinero oopazosanus (ITITKPC).

B yueonom mmane ITITIKPC mecto ydeOHOUW muciuiuinHbl «EcTecTBO3HAHUE» — B
cocTtaBe o0mIeo0pa30oBaTEIbHBIX YUYEOHBIX IUCHHUILIUH II0 BBIOOPY, DOPMHUPYEMBIX
U3 00s13aTeIbHBIX NpeaMeTHhIX obnacteit PI'OC cpeaHero obiero ooOpa3oBaHusI, IJIsI
npodeccuii CI1O cooTBeTcTBYIO1IEr0o Npoduiist NpodecCHOHATBLHOI0 00pa30BaHUS .

PE3YJIBTATHBI OCBOEHUS YUEFHOUW IUCIIUIIJINHBI

OcBoeHHe cojzep KaHUus ydeOHOUW muciIUInHbl «EcTecTBO3HaHHWE» oOecrnedynuBaeT
JOCTUIKCHUEC CTYACHTaAMM CJICOYIOIIMNX pe3y.]IbTaTOB:

> JIUYHOCHIHBIX:



YCTOMYHUBBIA HHTEpPEC K WCTOPHUH M JOCTHXKCHHUSM B O0JIACTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJOCTH 32 POCCHUCKUE €CTECTBEHHBIC HAYKH;

TOTOBHOCTh K TIPOJIOJDKECHHUIO 00pa30BaHUSI, IOBBIIICHUIO KBaTUPUKAIIUUA B
nu30paHHOU TIpo(PecCHOHATBHON MAESITEIIbHOCTA C HWCHOJIb30BAaHWEM 3HAHUN B
00J1aCTH €CTECTBEHHBIX HaYK;

O00BEKTUBHOE OCO3HAHHE 3HAYUMOCTH KOMIIETEHIIUI B OO0JIACTH €CTECTBEHHBIX
HayK U1 4YeJOBeKa ¢ OO0IlecTBa, yYMEHHE HCHOJIb30BaTh TEXHOJIOTUYECKHE
JNIOCTHMPKEHUsT B o0iactu (PHU3UKU, XUMHH, OHOJIOTHUH [JJIsI TIOBBIIICHUS
COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO pa3BUTHUSI B BBIOpAHHOW MpodecCHOHATBLHON
NEeSITEJILHOCTH,

YMEHHE IIPOAHAIIU3UPOBATh TCXHOTCHHBIC IIOCJICACTBHUSI JJIsI OKPY>KaOIIeH
cpenbl, OITOBOM U MPOU3BOJACTBEHHOM ACSTEJILHOCTH YEJIOBEKA,

TOTOBHOCTHL CAMOCTOSITEIILHO IOOBIBATE HOBBIE [JIA ce0sI €CTECTBEHHO-
Hay4YHbIE 3HAHUSI C WCIOJB30BAHUEM JJISI ATOTO JOCTYMHBIX HCTOUYHHUKOB
nHopManu;

YMEHHE VYIIPABJISATH CBOCH II03HABATCIBHOUW JESTEIIBHOCTHIO, MPOBOJIHUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;

YMEHHE BBICTpAaWBaTh KOHCTPYKTHUBHBIC B3aWMOOTHOIICHUSI B KOMAaHJE IO
peleHuo o0ImuX 3a1a4 B 00J1acTU €CTECTBO3HAHMUSI,

> MmemanpeomemHbIX:
OBJIAAICHHUEC YMCHHsIMU MW HaABBIKaMM pa3JIMYHbIX BHIAOB IMo3HaBaTCIIbHOM
NESITSJIbHOCTHA JJIsSI W3YyYCHHUsSI Pa3HbIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOIO
MHpa;
IIPUMCHEHHE OCHOBHBIX METOJOB mo3HaHWUsT (HAOJMIOACHUWSI, HAY4YHOI'O
DKCIICPUMEHTA) ISl HW3Y4YCHHUsI pa3JIMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, C KOTOPHIMH BO3HHKAET HEOOXOJAHMMOCTh CTaJIKHWBATHCSI B
npodeccrnoHanbHOU chepe;
YMEHHE ONpEeNesIsATh IIeJIM W 3aJadM JIeSITeJIbHOCTH, BBIOMpATh CpeacTBa ISt
HUX JOCTHUXXKCHUSA Ha HpaKTI/IKe;
YMEHHE  HCIIOJB30BaTh  pa3JIUYHBIE  HMCTOYHUKH  JJISI  TOJYYCHUS
€CTECTBEHHO-HAYYHOW WH(OpPMAIIMM W OIEHWBATh €€ JOCTOBEPHOCTH IS
TIOCTH>KEHHUSI TI0OCTaB-JICHHBIX IIeJIeil U 3a71a4;

npeomemHubix.

c(hOpMHUPOBAHHOCTH IpeJcTaBJICHUHN 0 LI€JIOCTHOM COBpPEMEHHOM
€CTeCTBEHHO-HAYYHOH KapTHHE MHpa, IPUPOJE KaK €IWHOM IeJ0CTHON
CHUCTEME, B3aMMOCBSI3M YE€JOBE€Ka, INPUPOJBI M O00IIecTBa, IMPOCTPAHCTBEHHO-
BpPEMEHHBIX MacuiTabax Bcenennoii;

BJIaJICHWE 3HAHUSIMA O HaWOOJee Ba>XHBIX OTKPBITHUSAX W JIOCTHXKCHHUSIX B
00J1aCTH €CTEeCTBO3HAHHUSI, NOBJIMSBIINX HA DJBOJIIOIHIO MPEACTABICHUN O
IpHUpOJe, HA PAa3BUTHE TEXHUKH U TEXHOJIOTHH,

cpOpMHUPOBAHHOCTh YMEHHUSI MPUMEHSITHh €CTECTBEHHO-HAy4YHbIE 3HAHUST JIs
O0OBSICHEHHSI OKPY>KAIOIIUX SIBJICHUH, COXpaHCHHUS 3JI0POBBSI, OOECIICUCHUS
0€30MaCHOCTH >KHU3HENCSITEIILHOCTH, OEpe>KHOTO OTHOIICHHWsI K NPHUPOAE,
paloHaJIbHOTO  MPHUPOJAOIIONB30BAHUSI, a TaK)Xe  BBINOJIHEHUSI  POJIH
IpaMOTHOTO MOTpeOuTENS,;

chOpMHPOBAHHOCTh TMPEJCTABICHUN O HAYYHOM METOJE TMO3HAHUS HPHUPOIBI
W CpeAcTBax H3y4YEHHUsI MeraMupa, MaKpoMHpa W MHUKPOMHpA; BIAJCHHE
npueMaMH €eCTECTBEHHO-HAyYHBIX HAOIIOJEHUI, OINBITOB, HCCJIECIOBAHUNH U
OLIEHKH JOCTOBEPHOCTHU IOJIyUYEHHBIX PE3yJIbTATOB;

BJIaJICHWE TIOHSITUHHBIM aIlliapaToM €CTECTBEHHBIX HAayK, ITO3BOJISTIOIIAM
MOo3HAaBaTh MHpP, Yy4YacTBOBAaTh B JHCKYCCHSIX II0O €CTECTBEHHO-HAYYHBIM
BOIIpOCaM, HC-NOJIb30BaTh pa3jM4YHbIE HWCTOYHUKHU HWHOOpMALUU  JUIs
MOATOTOBKM COOCTBEHHBIX paldoT, KPUTHYECKH OTHOCHUTBHCS K COOOIICHHUSIM



CMMU, coneprkaiiuM Hay4dHYI0 UH(GOPMAITHIO,

c(OpPMHPOBAHHOCTh YMEHUM TMOHHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAY4YHOTO
3HAHUSI JUIST Ka’>KJOro 4YeJOBEKa HE3aBHCUMO OT ero mnpodeccruoHaIbHOMU
ACATCIBHOCTHU, paSJ'II/I‘-IaTB (baKTLI U OLICHKU, CpaBHI/IBaTB OLCHOYHBIC BBIBOJHBI,
BUIACTH UX CBsI3b C KpI/ITepI/ISIMI/I OILICHOK M CBsI3b KpI/ITCpI/ICB C OHpCI[Q.HeHHOI‘/JI
CHUCTEMOM IIECHHOCTEMH.
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COJIEP)KAHUE YYEBHOM JUCITATIINHBI

COLIMAJIBHO-9KOHOMUYECKUI ITPODUIIb ITPOGECCUOHAJIBHOI'O OEPA30BAHMS.

OU3NKA

Beeoenue

dusznka — d¢yHZaMEHTaJIbHass HayKa O HOpupoje. EcTecTBEeHHOHAYYHBIM METOJ
MO3HAHUs, €r0 BO3MO>XHOCTHA U T'PaHULBI IPUMEHUMOCTH.

OKCIIEpUMEHT M TEeOopUsl B MOpoliecce IO3HaHUsI IIpupoabl. MoaeaupoBaHue
(pusnueckux sIBJIEHUM M mnporueccoB. EcTecTBeHHO-HaydyHasi KapTHHAa MHUpa U €e
Ba>KHEUIIIME COCTABJISIIONINE.

EnuHCcTBO 3aKOHOB NpHUPOABI M cocTaBa BellecTBa BO BceneHHoON. OTKpBITHSI B
(pnzuke — ocHoOBa mporpecca B TEXHUKE U TEXHOJOIMH MPOU3BOJICTBA.

Mexanuxka

Kunematuka. MexaHnuueckoe ABu>keHue. Cucrema ortcuera. Tpaexkropus

ner>keHuss. llytb. Ilepememenne. PaBHOMEpHOE NPSIMOJIMHENHOE JBUYKCHHE.
Cxopoctb. OTHOCHTEJIBHOCTh MEXAHHUYECKOT0 JBUXKEHHSI. 3aKOH CJIOXKCHUSI
ckopocrteli. ['paduky IBUKEHHS .
Cpenssisti CKOPOCTH HOpPU HEPABHOMEPHOM JABMIKECHHMH. MrHOBEHHAsl CKOPOCTh.
PaBHOyCcKOpEeHHOE TPSIMOJIMHEMHOE IBUXKEHHE. Y CcKopeHue. CBoOOAHOE MaJIeHUEe Tel.
KpuBosmHeiiHOe JBHMYKEHHE. YTJIoBasi CKOpPOCTh. PaBHOMEpHOE€ JBUXKEHHE IO
OKpY>KHOCTHU. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

Junamuka. Macca m cuna. B3aumogeiictBue Tel. 3aKoHbl AUHAMHKH. CHIIBI B
npupose. Cnocobsl u3MepeHust cuia. HHepuuaabHasi cucTeMa oTcyeTa. 3aKoH
BCEMUPHOI'O TATOTEHUs1. HeBecOMOCTb.

3aKoHbl COXpaHeHHUsT B MexaHuke. HWMwmmynbc Tena. 3aKOH COXpaHEHUS
uMnyinbsca. PeakTtuBHOoe nBUyKeHHe. MexaHudeckasti pabora. MormmHocTth. Pabota
CUJIBI TSTOTEHUSI, CHUJIBbl YHOPYTOCTHU M CHJBI TPEeHHUsI. MexaHWdecKasi DHEepTrus.
Kunernueckast sHeprusi. Kunerunueckast sHeprust u pabora. I[loreHnmanbHast

OHCPIrus B rpaBUTAallMOHHOM I10JIC. HOTGHHI/IaJ'II)HaSI OHEPIrus yrnpyro
negopMUpOBAHHOTO Tejla. 3aKOH COXPAHEHUS MOJHON MEXaHUYECKOW DHEPTrHUU.
MAemoncmpayuu

OTHOCHUTENIBHOCTh MEXAHUYECCKOI0 JIBHIKCHUSI.

Buapl mexanuueckoro nBU>KeHHUs1. MHEpTHOCTH

TEII.

3aBHCUMOCTh YCKOPEHHSI Teja OT €ro Macchl M CHJIbI, JICHCTBYIOIIEN Ha TEJIO.
PaBeHcTBO )5 | MPOTHUBOMOJIOKHOCTh HanpaBJICHUS cUJl HOEeUCTBUS )7 |
npoTuBoJicricTBUsI. HeBeCcOMOCTB.

PeaxTusHOE JBH>KEHUE, MOJICIb paKeTHI.

H3meHeHne >HEepruv Opu COBEPIICHUH PabOTHI.

Ilpakmuueckoe 3ansamue

HccnenoBanue 3aBUCUMOCTHU CHUJIBI TPEHHUSI OT MacChl Teja.

OcHo8bl MOIEKYAAPHOU DU3UKU U M EPMOOUHAMUKU
Mouekyasipuas  ¢pusuka. ATOMHCTHYECKaAsi TEOpPUS  CTPOCHHSI  BEIIECTBA.
HaOmronenust 1 onbIThI, MOATBEPKAAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIlleCTBA.
Maccsl 1 pazMepsl MOJIEKYJI. TeIuioBoe ABHIKEHHE 4YacTHUILl BellecTBa. bpoyHOBCKoOeE
nBuv>keHue. MuneanpHblil ra3z. Temneparypa Kak Mepa cpeJHell KUHETUYECKONU YHEPTrUU
JacTUL. YpPaBHEHHE COCTOSIHHSI HJCaJIbHOTO rasza. M3ompoliecchl U HUX TIpadUKH.
OO0BbsicHeHHE arperaTHbIX COCTOSITHHUH BemiecTBa U (ha30BBIX NEPEXOJ0B MEKJAY HHUMH
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Ha OCHOBE€ aTOMHO-MOJICKYJISIPHBIX IIPEACTABJICHUM.

CBsI3p MEXIYy JOABJIEHUEM H CpPEIHEH KHWHETHUYECKOM JHEpruer MoJIeKyJl rasa.
Pabora raza. Mogenp kuakoctu. IloBEepXHOCTHOE HATSI)KEHWE M CMadyUBaHUE.
Kpucrannnueckue n amopdHsbie BemiecTa. JKUaKue KpUCTAILIIBI.

Tepmoaunamuka. BuyTpenHsiss sHeprusi. Pabora m TeruiooTnada KakK CIIOCOOBI
U3MEHEHUsI BHYTPEHHEM HHeprur. llepBrli M BTOPOM 3aKOHBI TEPMOJWHAMUKHU.
IIpunuuner nedictBuss temyioBbix MamuH. KITJ[ TerutoBeix aBuraresnei. TersioBwie
MAalIUHbI U UX IIPUMEHEHHE. DKOJIOru4ecKre mpoodeMsbl, CBsI3aHHBIE C IIPUMEHEHUEM
TEIJIOBBIX MallWH, U OPOOJIEMbI YHEProcOeperKEeHUsI.

Memoncmpayuu

JIBmokeHHne OpOYHOBCKHX  YaCTHII.

HAudpdpyzusi.

SABnenust HNOBEPXHOCTHOTO HATSI>KCHUST " CMa4YuBaHMUSI.

Kpucranner, amopdHBIE BeIIECTBa, IKHUJIKOKPHUCTAIIITNIECCKUE

Tena. M3MeHeHWe BHYTPEHHEW DHSHEPrUM TeJ NPU COBEPLICHUU

paboThI.

Ocnoewvl 271eKmpoouUHaAMUKU

duiekTpocTaTuka. B3anmonelicTBue 3apsiP>KEHHBIX TeJl. ODJIEKTPUUYECKHUU 3apsii.
3aKOH COXpaHEHUsI DJIEKTPHUUECKOTO 3apsifa. 3akoH KysioHa. DJIeKTpoCTaTHYECKOE
0JI€, €ro OCHOBHbIE XapaKTEPHUCTUKU UM CBsI3b MeXAy HHUMHU. IIpoBomgHuku u
U30JISITOPBl B DJIEKTPOCTATUUECKOM II0JI€. DJIEKTpUUYECKasl €MKOCTh KOHJeHcaTopa.
DOHeprust JIeKTPOCTATUYECKOIr0 MOJISI.

IlocTosinubiii TOK. IlocTOsITHHBIM AJeKTpHUUeCKHUN TOK. Cuiia TOkKa, HaNps>KEHUE,
3JIEKTPUYECKOE CcOOpoTHBIEHUE. 3akoH Oma I y4dacTKa ULend UM [OJHOM
sIeKTpUYecKoil Henu. Pabora M MOIIHOCTHh IIOCTOSIHHOTO ToKa. 3akoH Jlkoyisi—
Jlenna. TenyioBoe JOeWCTBHE DIEKTPHUUYECKOIO TOKa. OJEKTPUUYECKUM TOK B
pa3nuyHBIX cpeaax.

MarnuTHoe moJie. MarHuTHOE I0JIE U €0 OCHOBHBIE XapaKTEPUCTUKH. JlelicTBue
MAarHuTHOI'O MOJISI Ha IMPOBOJHHUK C TOKOM. 3aKOoH Amiiepa. DnekrpoaBurarensb. Cuna
JlopeHniia. SIBjieHHE 3JIEKTPOMAarHUTHOM HWHAYKLIMH. 3aKOH 3JIEKTPOMarHUTHOM
uaaykauu. [pasuso Jlenna. CamonHaykiysi. UHAYKTUBHOCTh. DHEPIUsi MarHUTHOTO
OJISI.

Aemoncmpayuu

OnexTpu3anus Tell.

BzaumopeiictBue 3apsi>KEHHBIX — TeJl.

HarpeBanne mnpoBOAHHUKOB C TOKOM.

OnsIT Opcrena.

B3anmopeiictBue NpOBOJAHUKOB C TOKOM.

JleicTBMe MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

Pa6ora snekTpoaBurartess.

SIBrieHue 3JIEKTPOMAarHUTHOW MHAYKIIHH.

Ilpakmuueckoe 3anamue

COopka >IEKTPUUECKOM IMEeNM U U3MEpPEHHE CUJIbl TOKAa W HaNpsDKEHUsI Ha ee
pa3IUYHBIX ydYacTKax.

Konebanus u eonwl

Mexanuueckue KojJedaHuss M BoJiHbl. CBOOOHBIE KosiebaHusi. [lepuon, gacrtora
U aMIuiuTyJa Kojebanuiui. [apMoHuWdeckue KoJjiebaHusi. MaremMaTHYeCKHU WU
OpYy>XUHHBIN MasiTHUKU. [IpeBpaliienre sHeprum npyu rapMoHUYECKUX KOJeOaHUSIX .

MexaHu4decKre BOJIHBI U WX BHJAbl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
YipTpa-3ByK U €ro UCIIOJIb30BAHHUE B MEAULIMHE U TEXHUKE.

DJIEKTPOMATHUTHBIE KoJie0aHusi MW BOJHBI. CBOOOJHBIE BJIIEKTPOMArHUTHBIC
kosiebanusi. KonebGarenpHblii  koHTYp. @Popmyna TomcoHa.  BbIHy>XJIeHHBIE
SJIEKTPOMArHUTHBIE KoJie0aHUsi. ['apMOHMYECKHE >SJIEKTPOMarHUTHBIE KOJICOaHUSI.
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OnexTpuueckuii pe3oHaHc. llepemeHHbI TOK. OJektporeHeparop. Ilomyuenue u
nepenada syeKTpodHeprun. [IpodiaemMsl sHEprocOepeKeHUsI.

DJEeKTPOMAarHuTHOE oJie. DJeKTpOMarHuTHHIE BOJIHBI. CxkopocTh
3JIEKTPOMAarHUTHBIX  BOJIH. ITpuHO MBI panuocBs3zu u TEJIEBUICHUS.
HNcnonp30BaHue 3JIEKTPOMArHUTHBIX BOJIH Pa3JIMYHOIO JMAIla30HA B TEXHUYECKHUX
CpelcTBax CBsI3U, MEAMIIMHE, [IPU U3YyUEHUH CBOMCTB BEIIIECTBA.

CBeroBbie BOJIHBI. Pa3zBuTHe mpencTaBJICHUM O NMPUPOAE CBETA. 3aKOHBI OTPa>KECHUS
u npesiomyeHusi ceera. Uareppepenuust ceera. JAudpakuust ceera. JudpakuuoHHast
pemrerka. [lonsspuzanus cBera. J{ucnepcusi cBera.

JIunazpr. dopmysta TOHKOU JTUH3BI. ONTUYECKHE TTPHUOOPHI.

Memoncmpayuu

Konebanust maTeMaTH4YE€CKOTO M ONPY>KHUHHOTO MasiTHUKOB.

Pabora snekTporeneparopa.

N3nyuyenne u npueM 3JIEKTPOMArHUTHBIX BOJIH.

PagnocBs3sb.

Paznosxkenue 06enoro ceera B CIEKTpP.

HNurepdepennuss m audpakmnust cBeTa.

OTpaxeHue ¢ IIpeJIOMJIEHHUE CBeTa.

Ontuueckue npudopsl. IIpakmuueckue

3aHamus

N3yuenue konebaHM MaTeMaTHYE€CKOrOo MasiTHUKA.

HN3yuenue naTepdepeHINN U TU(PPaAKIIUHA CBETA.

Dnnemenmul K8AHNMOBOU PuU3UKU

KBanTOBBIE cBoOlicTBa cBera. PaBHOBecHOe TemioBoe wu3JiydeHue. KaaHToBast
runore3a Ilmanka. ®dorornmekTpudeckuii 3¢dexkrT. YpaBHeHHe ODUWHIITECHHA IS
BHelrHero goroaddexra. PoroH. JlaBienue ceera. Jlyanamus3m cBOMCTB CBETa.

®dusuka aroma. Moaenu ctpoenust atroma. OnbiT Pe3epdopna. Iloctynarer bopa.
O0BsicHEHHE TMHEHYaTOro CieKTpa BOJAOpoJa Ha OCHOBE KBAaHTOBBIX IocTyJjiatoB bopa.
Ilormomienue n ucnyckanue csera aroMmoM. KBanToBast sHeprusi. [IpuHumun nevictBust
U UCIIOJb30BaHMueE j1azepa. OnTudeckasl CIEKTPOCKONUsI KaK METOJ MU3y4UeHUsl cocTaBa
BEILECTBA.
®du3uKka aTOMHOIO siipa M 3JeMeHTapHbIX 4yacTtun. CoctaB M CTPOEHHE ATOMHOIO
siapa. CBoMcTBa SIAEPHBIX CHUII. DHEPrusi CBsA3U U JAedEeKT MacCchl aTOMHOIO sijpa.
PannoakTtuBHOCTE. BHIbBl paainMoaKTUBHBIX HOpEBpAllEeHUI. 3aKOH PaJAMOAKTHUBHOTO
pacniaga. CpolicTBa MOHHU3HUPYIOIIMX SIACPHBIX M3JIydeHUU. PannoakTuBHBIE
U3JIy4E€HHsI U UX BO3JCHUCTBHE Ha >KUBBIC OPraHU3Mbl. fnepHble peaknuu. AnepHasi
SHEpreTuKa. JJIeMeHTapHble yacTullbl. @yHAaMeHTalbHbI€ B3aUMOJEHCTBHSI.

MAemoncmpayuu

doTorpdexr.

DoTO3TIEMEHT.

HN3nyyenune nasepa.

JInHenyaTple CHEKTPBI PA3JIMYHBIX BEIIECTB.

CyeTyuK MOHU3UPYIOIIUX U3ITYUYECHUM.

Bcenennas u ee 260J71I0YUA

Crpoenue u pazsutue Bcecenennoin. Kocmonorusi. 3Be3npl. TepMossiepHbIM CUHTES.

Monens pacumapsironieiicst BcereHHOM.

IMpoucxoskanenne CosiHeuHoM cucteMbl. [IpoTocosHIle M NpoTONIIaHETHBIE O0JIaKa.

O6pazoBanue nuaHeT. [Ipobiema cymniecTBOBAaHUSI BHE3EMHBIX ITUBUITU3AIAM.
CoBpemeHHast ¢pu3zndeckasi KapTUHa MUpa.
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XNMUA

OO1mast 1 HeopraHU4YeCcKass XUMUS
Beseoenue
XUMHYECKasi KapTHHAa MHpa KaK COCTaBHAsl 4YacTh €CTECTBEHHO-HAYYHOM
KapTuHbl MHpa. Ponp XuMHMM B KH3HH COBpEeMEHHOro obOmiectBa. Hoselmme
JOCTHKEHUsT XHMMHUYECKOM HayKH B IUJIaHE pa3BUTHUSI TEXHOJOIMMH: XHUMHYECKAasl
TEXHOJIOTUSI—OMOTEXHOJIOTUSI—  HAHOTEXHOJIOT'HS. IIpymenenue  HOCTH>KEHUM
COBPEMEHHOM XMMHUH B TYMaHUTAPHOU cdepe AesITeIIbHOCTH 00IIeCTBa.

Ocnoenvie noHsmusi U 3aKOHbl XUMUU

IIpenmer xumuu. BemiectBo. AToM. Monekyina. XUMHUYECKHUH 3JIEMEHT U (POpPMBI
ero cyuiectBoBaHusi. IIpocTeie 1 ci10XKHBIE BelleCcTBA. AJJIOTPONHUS U €€ IPUYNHBI.

Memoncmpauyusn

HaGop moaeneii aToMOB U MOJIEKYII.

N3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB M MOJIEKYJI.
AToMHas1 eauHuIIa Maccbl. OTHOCHUTENIBHBIE aTOMHasi W MOJIEKYJISIpDHAsi MaccChl.
KommuectBo BemiectBa. [loctostnHass ABoraapo. MoasipHast macca. 3aKoH ABorajapo.
MoJtsipHBIH 00BbeM Ta30B. PacdeTsl 110 XUMHUYECKUM (popMyiiaMm.

3aKOH COXpaHEHHsI MaccChl BEIIECTBA.

Ilepuoouueckuii 3axKon
u I'lepuoouueckas cucmema xumuueckux sremenmos /.. Menoeneesa

OtkpeiTue Ilepumonnueckoro 3akoHa. Ilepuogmueckasti cucreMa XHUMHYECKHUX
snementoB J[.M.MenneneeBa Kak rpaduueckoe otTobOpakeHue llepmommaeckoro
3aKOHa. HCpI/IO,ZII/I‘—ICCKI/Iﬁ 3aKOH M CHCTECMa B CBCTC YUCHH:A O CTPOCHHMHM aTroma.
3aKOHOMepHOCTI/I HN3MCHCHUA CTPOCHU S OJICKTPOHHBIX 000JI04eEK aToOMOB n
XUMHMNYECCKHUX CBOI>,ICTB, O6p213yeMI)IX QJICMCHTAMHM IIPOCTBIX M CJIIOKHBIX BCIICCTB.
3HaueHue Ilepmoamyeckoro 3akoHa U lleprogumyeckol CHCTEMBI XHUMHWYECKHX
aneMeHTOB JI.M.MenneneeBa nsa pa3BUTHS HayKd M IIOHHUMAaHUsI XHUMHUYECKON
KapTUHBI MUpa.

Aemoncmpayusn

Paznuunsle ¢opmbl Ilepuonnueckoil cUCTEMBI XHWMHYECKHX JJIEMEHTOB
.. Menneneena.

Cmpoenue eeujecrnea

Ilpupona xummueckoi cBsi3u. KoBajleHTHasti CBsI3b: HENOJISIpDHAsT W NOJsIpHAs.
HNonnas cBsizb. KaTuoHbl M aHUOHBI. MeTannuyeckasi CBsi3b. BoJopoaHasi CBs3b.
B3auMoOCBsI3b KpPUCTAJUIMUECKUX PEIIETOK BEUIECTB C Pa3JIUYHBIMUA TUIIAMHU
XUMUYECCKON CBSI3H.

Aemoncmpavyusn

O6pa3npl BEIIECTB U MaTePHUAJIOB C PA3JIMYHBIMHA TUTIAMH XUMHYECKOM CBSI3H.

Booa. Pacmeopui

Boga B mpupone, ObITy, TEeXHHKE ¢ Ha Opou3BoAcTBe. Duszmdyeckuwe u
XUMHUYECKHUE CBOMCTBA BOIBI. 3anH3HI/ITeJ'II/I BOJABI U crnoco0sl ouncTku. JKecTkast BOaAa
" €€ YMST4CHHUC. OHpeCHeHI/Ie BOJbI. AFpeFaTHBIe COCTOsSIHUSI BOABI U €€ MEPEXOabl U3
OJTHOTO arperaTHOTO COCTOSIHUSI B APYyToe.

PaCTBOpeHI/Ie TBEPABIX BCIICCTB M Ta30B. 3aBHUCUMOCTD PaACTBOPUMOCTHU TBEPABIX
BEILIECTB M Ia30B OT TeMIiepaTyphbl. MaccoBasi 10JIsI BelllecTBa B pacTBOpe KaK CII0CO0
BBIPA’KEHUSI COCTaBa pacTBoOpa.

Mdemoncmpavyusn

dusndecKue cCBOMcTBa BOABI. MOBCPXHOCTHOC HATSIAKCHHUC, CMaYUBAaHHUC.
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Xumuueckue peaxyuu

IlonsiTHE O XWMHYECKOM peakuuu. TuUNbl XUMHUYECKUX peakuii. CKOpoCThb
peakuu U (QaKToOpbl, OT KOTOPBHIX OHa 3aBUCUT. TeruioBoil »(hEPEeKT XUMHYECKOM
peaknmnu. XUMHUYECKOE PABHOBECHE M CIIOCOOBI €TI0 CMEILICHUS .

Aemoncmpavyuu
XUMHUYECKHE PEaKIIUU C BBIJACICHHUEM TEIJIOTHI.
O6paTuMoCTh XUMHUYECKUX peaxKuii.

Ilpakmuueckoe 3anuamue
3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW peakmuu OT Pa3INYHbIX (HaKTOpPOB
(TemMmepaTypbl, KOHIIEHTPAILIMU BEUIECTB, ACUCTBHUSI KaTaJIM3aTOPOB).

Heopeanuueckue coedunenust

Kaaccudpukanuss HeopraHM4ecKHX coeJMHeHHMW M uX cBoiicTtBa. OKCUIBI,
KHCIIOTHI, OCHOBAHMUSI, COJIH. XUMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCAUHEHHUU B CBETE€ TEOPHUU DIIIEKTPOJIUTHUUYECCKON OUCCOIHAIIHU.
IlonsitTue o rTuapoause cojeli. Cpema BOAHBIX PacTBOPOB CoOJICH: KuUcias,
HeWTpasbHasl, miejgouHasi. Bogopoauelii moka3areiab pH pactBopa.

MeTtaauabl 1 HeMeTaLIbl. MeTtaiurbl. O0niMe Gu3uyUecKre U XUMHYECKHE CBOMCTBA
METaJlJIOB, OOYCIIOBJIEHHBIE CTPOCHHEM AaTOMOB W KpPHCTAJJIOB U MOJIOKEHHEM
METAJLJIOB B JJISKTPOXHMHYSCKOM psiny HarmpsikeHui. OOmime crioco0bl MOTyYCHUST
meTasuioB. CruiaBbl: 4yepHbI€ U 1BeTHBIE. Koppo3ust MeTayioB U crmocoObl 3alluThl OT
Hee.

Hemerannpl. OOmiast xXapakKTEepHUCTHKAa TJaBHBIX TMOATPYHNN HEMETAJIJIOB Ha
npuMepe rajoreHoB. OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA HEMETAJLJIOB.

BaykHeniune coeIMHEHHsI METAJUIOB U HEMETAIUJIOB B IIPUPOJAE WU XO3SHMCTBEHHOU
JIESITEJIbHOCTHU YEJIOBEKA. 3alluTa OKPY’KAIILIEeH cpelbl OT 3arpsi3HEHUS TSIXKEJIbIMU
MeTaJUlaMH, COEIMHEHUSIMU a30Ta, Cephl, yriepoja.

MAemoncmpayuu

BzaumoeiicTBre MeTa/UIOB ¢ HeMeTalaMi ([IMHKa ¢ CepoM, aIlOMHHUSI C HOI0M),
pacTBOpaMu KHCJIOT U IIEJIOYEH.

lopenne wMeramoB  (IMHKa, JKejge3a, MarHusi) B KHCJIOPOJIC.

B3aumoneiictBue a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KHMCIOT C

Menblo. BoccTaHOBUTEIBLHEIE CBOMCTBA METAJIJIOB.

XUMHUYEeCcKHe CBOMCTBA COEOUHEHUH METaJIJIOB.

IlpakmuuecKue 3aHsamus

Peakiinu o6MeHa B BOJAHBIX pacTBOpaxX AJIEKTPOIUTOB.

Onpenenenne pH pactBopa cosei.

BreiTecHeHue xiopoMm Opoma U ¥Mojia U3 pacTBOPOB HUX COJICH.

B3aumonerictBrue MeTaIOB ¢ pacCTBOPaMU KHCJIOT U COJIEH.

OPI'AHNYECKAA XNUMMA

OpzaHutteCKue coeourneHus

OcHOBHbBIC NOHATHSI OPraHUYECKOM XHMHMH M TEOPHS CTPOCHHS OPraHU4YeCcKHX
coennnenuii. [loHsitne w3omepum. Buasl m3omepuu: cTpykTrypHas (yriiepogHOro
CKeJIeTa, TIOJIOKCHHsI  KpaTHOW  CBSI3U WM  (PYHKIMOHANBHOW  TPYIIIbI),
NpocTpaHCTBEHHAsi. MHOroo6pa3ue OpraHu4ecKuX COSIMHEHUM.

Yraesogopoanl. IlpenensHble ©  HempenenbHble  yriaesogopoabl. (CTpoeHue
YTJIEBOJIOPOJIOB, XapaKTepHbIE XMMHUYECKHE CBOMCTBA yTjieBoAopoioB. IIpencraBurenn
YTJIEBOJIOPOJIOB: METaH, STWUJIEH, aleTwuiieH, OeH3oi. [IpuMeHeHHe yriieBOIOpOJIOB B
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OopraHuYecKoM cuHTe3e. Peakmust nonumepusanuu. HedTh, ra3, KaMeHHBIA yrojib —
NPUPOJAHBIE UICTOYHHUKH YTIIEBOJOPOIOB.

Kucaopoacoaepxkammue opraiudyeckue BemecrBa. Crouptbl, KapOOHOBBIC
KHUCJIOTBI M CIOXHBbIE 3(UPBI. UX CTPOCHHUE M XapaKTEPHbIE XUMHUYECKHE CBOMCTBA.
IIpencraBuTEe I KHCIOPOACOICPIKAIINX OPraHUYECKUX COCIAMHEHUMN: METHUJIOBBIA U
STHJIOBBIM CIHPTHI, TJHMIIEPUH, YKCyCHast KHCJI0Ta. Mplla KakK COJH BBICHINX
KapOOHOBBIX KHCJIOT. JKHUPBI KaK CIOXKHBIC Y(QUPHI.

VYrieBoabl: TIIOKO03a, Kpaxmall, [IeJUTIJ103a.

A3oTcoaepIkaiine OpraHuvYecKue CcoeIHuHeHHUsil. AMHUHBI, aMHUHOKHWCIIOTHI, OCIIKH.
Crpoenue u 6uosiorndeckasi QyHKIUsT O0€JIKOB. XUMHYECKHE CBOMCTBA OCJIKOB.

IeneTnueckast CBSI3b MEXKTY KJIaccaMu OpPraHUYECKUX

coeqUHEHUU. Jemoncmpayuu

[Tomyuenue »THJIEHA W €T0 B3aUMOJCHCTBHE C PAcTBOPOM MEpMaHraHaTa Kajus,
OpPOMHOM BOJOM.

Peakumst mosydeHUsI yKCYCHO-3THJIOBOTO 3dupa.

KauecTBeHnHast peakiiyst Ha TITHOEPUH.

IlBeTHBIE  peaKuU  OCIIKOB.

IlpakmuuecKkue 3ansamus

XHUMHYECKHE CBOMCTBA YKCYCHOMW KHCJIOTBI. B3aMMOJEUCTBHUE C HHIAMKATOPaMH,
metaiamu (MQ), ¢ ocnoBanusimu (Cu(OH) ) u ocHoBHBIME okcugamu (CuO).

Ob6patumasi 1 HeoOpaTuMasi AeHaTypalusi 0eJIKOB.

IMnactmMaccbl W BoJiokHA. [loHsiTHe O TILIacTMaccaxXx. TepMorUlacTHYHBIE W
TepMOpeaKTUBHbIE moJIUMepbl. OTHesIbHbIE TMPEACTABUTEIIM CHHTETHUUYECKUX U
HCKYCCTBECHHBIX IIOJIMMEPOB: (eHOT0(POpMaIbASTHIHBIC CMOJIbI, ITOJIMBUHUIXIJIOPH]L,
Te(IJIOH, NEJUTYJIONI.

ITorsitTme 0 XWMHYECKHX BOJIOKHax. HarypanbHble, CHHTETHYECKHE U
UCKYCCTBEHHBIE BOJIOKHA. OTaenbHbIE TMPEACTABUTEIN XHUMHUYECKUX BOJIOKOH:
arieraTHoe (TpHAlleTaTHBIA IIIEJIK) W BHCKO3HOE BOJIOKHA, BHHUJIXJIOPHUIHBIC
(xJI0puH), TOJMUHHUTPUIBHBIE (HUTPOH), TmoJUaMHuIHble (KampoH,  HAaMJIOH),
noaudpupHbIe (JITaBCcaH).

Aemoncmpayusn

Pa3nuyHble BHIBI IJJaCTMAcC U BOJIOKOH.

Ilpakmuueckue 3ansimus

O3HaKoOMJIEHHE c CUHTETUYECKHUMHU u UCKYCCTBEHHBIMH

noaumepamu. OrmpenesieHde  pa3IUYHBIX BHJAOB  XHUMHYECKHX

BOJIOKOH.

Xumust u 2CuU3Hb

Xumuss u OpraHu3M 4YeJioBEKaA. XUMHYCCKHE DJICMEHTHI B OpraHMU3ME€ YCJIIOBCKA.
OpFaHquCKHe U HCOPraHMYCCKHC BCIICCTBA. OCHOBHEBIEC >KH3HCHHO H€06X0)II/IMI)Ie
COCINHCHUSI . 6eJ'IKI/I, YIIJIEBOABI, KUPbI, BUTaAaMWHLBI. yFJ’IeBOJII)I — TJIaBHBIA UCTOYHUK
OHCPIrrUHU OpraHu3ma. Ponsb JKHUPOB B OpraHuU3Me. XOHCCTCpI/IH 1 Cro poJib B 3J0POBBC
YCJIOBCKA.

MI/IHepaﬂLHLIe BCIIICCTBA B nmpoaAyKTax IIUTaHuA, ITUIICBBIC I[O6aBI(I/I .
C6aHaHCI/IpOBaHHOC IIUTAaHUC.

Xumust B ObITy. Boma. KauecTtBOo BOABI. Moromue H YUCTSIIIIHE CPEACTBA.
ITpaBua 6e3omacHo paboThI CO CPEICTBAMHU OBITOBOM XUMUH.

BHOJIOI A

bBuonocus — co80OKYNHOCMb HAVK O HCUBOU npupode. Memoovl HayuHOcO
nO3HaHUsl 8 OUOI02UU

YKusast mpupona Kak o0BEKT U3yUYEeHUsI OMOJIOTUU. MeTo/Ibl UCCIISIOBAaHUS >KUBOM
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MpUpoabI B 6uosioruu. OnpenesieHrue >KU3HU (C NpUBIICYCHUEM MaTepuasia U3 pa3eiioB
bu3uku 1 xumMun). YpoBHHU OpraHU3aIllUN >KU3HHU.

MAemoncmpavyuu

YpoBHU opranusanu >KU3HU. MeToabl

MO3HAHUS >KUBOU IIPUPOJIBI.

Knemrka

Hctopust n3ydyenusti kieTkr. OCHOBHBIE NOJIOKEHUSI KJIETOYHOM Teopuu. Kirerka
— CTPYKTYpHO-GYHKIIMOHAJIbHAs (dJIEMEHTapHasl) €ANHULIA YKU3HH.

Crpoenne kiuerku. IIpokapuoTbl M 3yKapHOTbl — HH3IIME W BBICIIHE
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH JYKAapHOT.
IToBepxHOCTHBIN anmapar. CXeMaTU4YHOE OINHCAHHUE >KUIKOCTHO-MO3aWYHOM MOJEIIN
KJIETOUHBIX MeMOpaH. lluronmasma — BHYTpEHHSISI cpela KJIIETKHU, OpraHOMUbI
(opranemsnel). Kirerounoe sinpo. DyHKIHsT siapa: XpaHCHHE, BOCIPOU3BEIACHUE H
nepegadya HacJIEACTBEHHOW HWHQOpPMaNHUM, peryJyisiiiisl XHUMHYECKOW aKTUBHOCTH
KIeTKu. CTpyKTypa U PyHKIOIUHA XPOMOCOM. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.

MarepuaibHOE€ €IMHCTBO OKpPY>KAIOIIET0 MHpPa U XHUMHUUYECKHIH COCTaB KHBBIX
opraHu3MoB. buosiormueckoe 3Ha4YeHHME XUMHYECKHUX 3JIeMeHTOB. Heopranmueckue
BEILIECTBA B COCTaBE KJIETKHU. PoJIb BOABI KaK PACTBOPUTEIISI U OCHOBHOI'O KOMIIOHEHTA
BHYTpPEHHEH cpelbl opranu3MoB. Heopranmuyeckue HOHBI. YTJIEBOABI WU JIMIHUIBI B
kierke. CTpyKTypa U Ouosorumyeckue GyHKIHUHM O€JIKOB. AMHUHOKHUCIOTBI —
MOHOMEPHI 6esIKoB. CTpoeHHEe HYKJICOTHIOB U CTPYKTYpa NOJIMHYKJICOTHUIHBIX Lienei
JAHK u PHK, ATO®.

Bupycet u Oaktepuodaru. HekieTrouyHoe cTpoeHUE, >KU3HEHHBIM IIMKII €W €ro
3aBUCHUMOCTb OT  KJIETOYHBIX ¢GOopM  >KH3HHU. Bupycet —  Bo30yaurTenun
HH(PEKIIUNOHHBIX 3a00JIeBaHUI; NOHSATHE 00 OHKOBHpYycaX. Bupyc mmmyHoaehunura
genoBeka (BUY). IMpodunaktuka BUU-unbekmm.

Lemoncmpauyuu Crpoenue

MoJIeKyJibl  Oenka. CtpoeHue

moniekynsl  JIHK.  Ctpoenmne

KJIETKH.

CTpoeHHEe KIIETOK IPOKApHUOT U JDYKapHOT.

Ctpoenue Bupyca.

Ilpakmuueckue 3ansamus

HaOnronenue KieTOK pacTeHUM M >KUBOTHBIX I10J] MHKPOCKOINOM Ha TOTOBBIX
MUKpoO-penaparax U UX ONUCaHHE.

CpaBHEHHE CTPOCHHSI KJIETOK PACTEHUN U KUBOTHBIX.

Opeanuzm

Opranusm — eauHoe 11ey10e. MHoroobpasue opraHu3MoB.

OOMeH BEIeCTBOM W DHEPTHEH C OKpPY>KalIIer cpeiod KaK HeoO0XO0AUMOe YCIIOBHE
CyIICCTBOBAHU:A KUBBIX CUCTCM.

CnocoOHOCTP K CaMOBOCIPOM3BEICHHUI0O — OJIHA M3 OCHOBHBIX OCOOEHHOCTEH
’KUBBIX OpraHu3MoB. JlejieHue KJIETKM — OCHOBa pOCTa, Pa3BUTHSI U PA3MHOKEHUS
opranu3mMoB. becrniosioe pa3zmHo>keHue. [1oj10BOM mpomecc U IMOJIOBOE Pa3MHOYKEHHUE.
OmstogoTBOpeHHUE, €T0 OMOJIOrHYeCcKOe 3HAYCHHE.

I[Monsitne 00 wHmUBUAYyanbHOM (OHTOTEeHE3), AMOpuoHabHOM (dMOpHUOTeHE3) U
HOCT3M6pI/IOHaJ'II:HOM Pa3BUTHH. I/IH)II/IBI/I)IyaJ'IBHOG Pa3sBUTHUC YCIIOBCKa MU €TI0
BO3MO>KHBIE HApyIIIEHU.

O0mIe TmpeacTaBJICHHUSI O HACJCJICTBEHHOCTH W HW3MEHUYUBOCTU. [ eHeTmueckast
TEPMUHOJIOTUSI W CHUMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBaHusi. HacienoBanue
OpU3HAKOB y denoBeKa. [losoBrle xpoMocombl. ClienJIeHHOE C TI0JIOM HacJeJOBaHUE.
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HacnencrBeHnbie 60j1€3HU YeJIOBEKA, UX INMPUUYHUHBI U IpodunakTuka. CoBpeMeHHbIE
HpEJCTaBICHUS O T€HE U T'€HOME.

I'eneTuueckue 3aKOHOMEPHOCTHU U3MEHYUBOCTH. Knaccudukaus dhopm
U3MEHUYHMBOCTH. BiiusiHne MyTareHoB Ha OpraHU3M 4E€JI0OBEKa.

IIpenmer, 3agaun U METObI CEIEKLHHN. ['eHETHUECKNE 3aKOHOMEPHOCTH CEJIEKIIMU.
VYyenne H.W. BaBuioBa 0 1eHTpax MHOrooOpasusi U HNPOUCXOXKIACHUSI KYJIbTYPHBIX
pacTteHuii. BUOTEXHOJIOTHsI, €€ JOCTHUXKEHUSI, IIEPCHEKTUBbI Pa3BUTHSL.

Memoncmpayuu

OO6MeH BelIecTB W IpeBpallleHUEe YHEPIrUM B KIIETKE.

Jenenue xkneTku (MUTO3, MEHO03).

Crioco0b1 0ecI10J10T0 Pa3MHO>KEHUSI.

OnsionoTBOpEeHHE y pacTEeHUM W >KUBOTHBIX.

NunuBuayanbHoOE pa3Butue opraHu3ma.

HacnencrBenHble 00JI€3HU YEJIOBEKA.

Bnusinue aJIKOT0JIN3Ma, HapKOMaHMUH, KypeHUus Ha

HACJIEACTBEHHOCTh. MyTanuu.

MoaudukanmoHHasi U3MEHUYHUBOCTbh.

LenTpsl  MHOroo0pa3usi ¢W  MNPOUCXOXKICHUSI  KYJIbTYPHBIX

pacteHuii. ICKycCTBEHHBIN O0TOOP.

HccnenoBanust B 00JacTH OHMOTEXHOJOTHH.

Ilpakmuueckue 3anuamus

Penienue anmeMeHTapHBIX T€HETUUECKHUX 3a7a4.

AHanu3 M OLlEHKa 3TUYECKUX AacClEeKTOB Pa3BUTHSI HEKOTOPBIX HCCIEIOBAaHUU B
OMOTEXHOJIOTHH.

Buo

DOBOJIIOLIMOHHASI TEOpUsI U €€ poJib B (POPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTUHBI MUpa. Buj, ero kputepuu. [lonyasiiyst Kak CTpyYKTypHasi €IMHATA
BUJ1a U 3BoJIOIMH. CHUHTETHYEeCKasi TEOPHUSI SBOJIONMH. J[BUYKYIIIHE CHUJIBI BOJIIOLIUH B
COOTBETCTBHHM C CHHTeTHYecKoW Teopueirr osBomonimu (CTD). TeHeTrnyeckue
3aKOHOMEPHOCTH 3BOJIIOIIMOHHOTO IIpoliecca.

PesynpraTthl sBomwonmu. CoxpaHeHHE MHOTooOpa3usi BHAOB KaK OCHOBa
YCTOMYMBOTO pa3BUTHUsI Omocdeprl. [IpuduHBI BBIMUpPAHHUSI BHJIOB. BHOIOrHMYecKHM
nporpecc U1 OMOJIOTUYECKUN perpecc.

I'mmoTe3bl NOPOUCXOKACHUSI >KHU3HU. YCIOKHEHHE >KHBBIX OpPraHU3MOB Ha
3eMiyie B TIPOILECCE€ DABOJIIOLNMH. AHTPOIIOI€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazarenbcTBa  pOJACTBA  YEJIOBEKa  C MJICKOTIUTAIONIUMHA  >KUBOTHBIMH.
OkoJjiornyeckue (paxkTopbl aHTPOIOr€HE3a: YCIIOXKHEHUE MNOMYJISILIMOHHOM CTPYKTYpPHI
BH/1A, U3TOTOBJICHUE OPYAMM TpyJa, NEPexXo] OT PAaCTUTEIBHOIO K CMEIIAHHOMY THITY
OUTaHUsSI, HCIOJb30BaHUEe OrHsi. llosiBieHWe MBICIUTEIBHOM JESITEIBHOCTH U
4JIeHOpa3AeabHOM peun. [IponcxorkieHne 4eI0BeYeCKUX pac.

Mdemoncmpayuu

Kpurepun Buaa.

IHonmynsiuust — cTpyKTypHasi €eAUHUIIA BUJ1a, €IMHULIA BOJIIOLIHH.

JIBHOKYIITHE CHITBI DBOJTIOITHH.

Bo3HukHOBeHHE U MHOTrooOpa3ue MpUCIocoOJIeHUN y OpraHu3MOB.

Penkue u ncue3aromnye BUIALI.

JBr>Kxy1iue CHJIBI AHTPOMNOTEHE3A.

IIpoucxo>kieHHue YeJIOBEKAa MW YEJIOBEYECKHX pac.

Ilpakmuueckue 3auamus

Onmcanue ocoOeii BUAa MO0 MOP(POJIOTHYECKOMY KPHUTEpHUIO. AHAJIN3 M OLIEHKA

Pa3IMYHBIX TUOOTE3 IMPOUCXOXKJECHUS KWU3HU. AHalINW3 M OLIEHKA pa3IUYHbIX

TUINOTE3 MPOUCXOKICHUU YeJIOBEKA.
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Drocucmemwl

I[Ipeamer m 3amauM SKOJOTHH: yYeHHE 00 JKOJOTHYECKHX (akTopax, ydeHHE O
coo0I1mecTBax OpraHu3MoOB, ydeHUue o omocdepe.

Okonorudeckue (akKTopbl, OCOOCHHOCTH UWX BO3JACHUCTBHUSI. DJKOJIOTHUYECKAs
xapakTepuctuka Buaa. I[loHsATHE 00 SKOJIOTHYECKUX cuctemMax. llenn mnwurTaHus,
TpodudecKrue YpOBHH. BHOTeorneHo3 Kak 3KOocUcTeMa. bHOIeHO3 W OHOoTON Kak
KOMIIOHECHTHI OMOTEOIIeHO3a.
buocdepa — rimodansHas s3kxocuctema. Yueuue B.U.Bepnaainckoro o 6umochepe. Ponb
JKUBBIX OpraHu3MoB B Ouocdepe. buomacca. Buosorudeckuit kpyropopor (Ha
npuMepe Kpyropopora yriepoaa). OCHOBHbIE HalpaBJICHUSI BO3JCHCTBHUS YeJIOBEKa

Ha  Owmocdepy. Tpanchopmarus €CTECTBEHHBIX  HAKOJIOTMYECKHUX  CHCTEM.
Oco0eHHOCTH arpodKOCHCTEM (arporeHo30B).
Memoncmpauuu

OKoJiorndeckre GakTOpbl U UX BIUSTHHUE HA OPraHU3MBI.

Me>XKBUIOBBIE  OTHOIICHWSI: IMapa3sWTHU3M, XHWUIIHAYECTBO, KOHKYPEHIIUS,

cuMOMO03. SIpyCHOCTh PACTHUTEIIBHOTO COO0IIEeCTBA.

Kpyrosopor yrimepona B Owmocdepe.

3aroBeJHUKN ¢ 3aKa3HUKH Poccun.

Ilpakmuueckue 3ansamus

CocTaBiieHHE CXEM IIepeayy BEIISCTB U dHEePTryuu (Lene NUuTaHusI).

CpaBHUTEJIbHASI XapaKTEPUCTUKA IPHUPOIHBIX SKOCHCTEM M arpo’KOCHUCTEM CBOEH
MECTHOCTH.

Pemenue skoj0rudyeckux 3ajad.

AHanu3 W OIIEHKAa IIOCJICACTBUM COOCTBEHHOM JESATEJIBHOCTH B OKpY Karomnieu
cpenie, TII00aTbHBIX 9KOJOTHYECKHUX ITPOOIEeM U ITyTeH UX PEIICHUS .

IKkceKkypcuu

Muoroob6pasue BuaoB. (Ce30HHbIE M3MEHEHHSI B  OpUpPOJE (OKPECTHOCTH
npodeccruoHaIbHON 00pa30BaTEILHON OPraHU3AIUHN).

EcTecTBeHHBICE M HMCKYCCTBEHHBIE DKOCHUCTEMBI (OKPECTHOCTH IPOodecCHOHATILHOM
00pa3oBaTeIbHON OPraHU3AIHH).

TEMbBbI PE®EPATOB (AOKJIA1OB),
NHANBUAYAJIBHBIX ITPOEKTOB

— Marepusi, popMbl ee ABUXKEHHSI M cyllecTBoBaHUsI. IlepBblii pyccKkUil akaaeMHK

M.B. JloMoHOCOB.

— HcKyccTBO M MmpoI1iecc MO3HAHUS.

— @dusuka U My3bIKAJIBHOE UCKYCCTBO. LIBeTOMYy3bIKA.

— ®usuKa B COBPEMEHHOM IIUPKE.

— @dusnyeckue METOAbl MCCIECAOBAHUS MaMSITHHUKOB HCTOPHUHU, APXUTEKTYPbI
NPONU3BEJICHUIN HCKYCCTBA.

— HayyHo-TexHHUYecKUU nporpecc U MpodIeMbl IKOJIOTHH.

— buotexHoJOTHUsT U TeHHasT MHKeHepust — TexHoJsoruu XXI| Beka.

— HanoTexHoJI0rust Kak IIPHUOPUTCTHOC HAITPABJIICHHUC PA3BUTHUS HAYKHN U ITPOU3BOACTBA

B Poccuiickoit denepanuu.

— OxpaHa OKpy’KawIIer cpeapl OT XUMHYECKOIro 3arpsi3HeHust. PacTBOpbl BOKpPYT

Hac.

— VYcTpaHeHHE >KECTKOCTHM BOJBI HA MNOPOMBINUICHHBIX IMpeanpusaTusax. HMcropus

BO3HUKHOBEHUSI U PA3BUTUSI OPraHUYECKON XUMUU.
— VYTrieBoabl U UX POJIb B >KUBOU IPUPOLE.
— JKupsbl Kak OpoayKT MUTAHUSI U XUMHYECKOE ChIPhE.

— HexBarka OpOoAOBOJIBCTBHUSA KaAK riobaanHas HpO6HCMa YCJIOBCHCCTBA U IIYTHU €C

pelIeHUs .



CpexncrBa rUrdeHbl Ha OCHOBE KHCJIOPO/JICOICP KAIINX OPraHUUYECKUX COCIMHEHUHN.
CuHTETHYECKHUE MOIOIIHE CPEACTBA: JOCTOMHCTBA U HEJOCTATKU.

Jedurut OeTka B NMHUINEBBIX NPOAYKTAX U €ro MpeoJoJICHUE B paMKaX TJ100aIbHOMI
POJOBOJIBCTBEHHOM MPOIrPAMMEBI.

B.U. BepHanackuii u ero yueHue o ouochepe. Micropust u pa3BUTHE 3HAHUHU O
KJIETKE.

Oxkpy>karliasi 4eJIOBEKa Cpe/la U €€ KOMIIOHEHTHI: pa3JIMYHbIE B3IJISAAbl HA OJHY
npobsiemy.

[Monynsinms Kak enuHALIA OMOJIOrnYecKou sBoonuu. [lomyssiiyst kak
DKOJIOTUYECKasl €IMHUIIA.

CoBpeMeHHBIE B3TJISIIbI Ha OMOJIOTHYECKYIO SBOJIIOIIHIO.

CoBpeMeHHBbIE B3Il HA MPOUCXO0KJICHUE YEJIOBEKA: CTOJIKHOBEHUE MHEHUM.
CoBpeMeHHbIE METOAbI UCCJIENOBAHUS KIETKHU.

Cpenbl oOuTaHUSI OPraHU3MOB: IIPUUHUHBI pa3HO00Opa3UsI.
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TEMATHUYECKOE INIVNIAHUPOBAHUE

IIpu peamuzanuu coaep>KaHust 00MIe00pa30BaTEIILHON y4YeOHOM JHCIITUILIUHBI
«EctectBo3nHanue» B mnpenaenax ocBoeHust OITOII CITO ma 6a3ze OCHOBHOTO 0OIIIETO
oO0pa3oBaHUsI C NOJIy4YEeHUEM CpEIIHETO obmrero oO0pa3oBaHUSI IITKPC
MaKcUMaJIbHasli y4deOHasi Harpy3ka oO0ydJaroluXcsl COCTaBIsIeT Mo mnpodeccuu
MOPTHOM COILMAIbHO-DKOHOMHYECKOTO Npoduisi MaKcuMalibHasl ydyeOHasi Harpyska
oOyvaromuxcst cocraBisier — 270 wyacoB, U3 HUX o00s13aTeJibHasli ayJAUTOPHAsI
HArpy3Ka yd4aliuxcsi, BKJIo4asi IIpaKTU4Yeckue 3aHsTusi, — 180 w4acos,
BHEAyIUTOPHAsI caMOCTOsITeIbHAst padoTa cTtyieHToB — 90 yacoB.

TEMATHUYECKUWM ITJIAH

Koaun4yecTBO 4acoB

Coaep:xanue 00yuyeHust .
COLMATbHO-IKOHOMHUYEeCKU

npopuib

IIpodeccust HOpTHOM

DOU3UNKA

AyoumopHrovie 3aHsimusi 82
BBenenue 1
MexaHuKa 18
OCHOBBI MOJICKYJISIPHOU QU3UKHU U 15
TEDMOITUHAMUKHN

OCHOBBI JIEKTPOJAUHAMUKH 22
KosiebaHust 1 BOJTHEBI 8
DJ1eMeHThI KBAHTOBOU (PU3UKHU 12
Bcenennast v ee 9BOJTIOIHUST 6

BHeayautopHasi caMocTosiTeJibHAs1 padoTa

IToaroroBka yCTHBIX BBICTYIJICHUM MO 41

3aJlaHHBIM TeéMaM, 3cce, JOKIIaJ0B, pedepartos,
WHIUBUIYAJTBHOTO MPOEKTA C UCTIOJIb30BAHHUEM

Ilpomesxcymounasn ammecmauyusi 8 popme oudphepenyuposannozo

HToro 123

XUMUA

Ayoumopnbslie 3aHnamust 48
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IIpooonxcenue mabauyvl

Beenenue 2
O0masi ¥ HeopraHmyeckasi XMMHUs 30
OCHOBHBIE ITOHSITUS U 3aKOHbBI XUMUU 4
Ilepuonnueckuii 3akoH u [leprnognyeckast 4
cucreMa XUMHYECKHX dj1eMeHToB /. 1.

MenngeneeBa

CTpoecHHE BEeIICCTBA 2
Boga. PacTBopsl 4
XUMHYCCKHE PCAKIIUH 6
Kiraccupukaiyst HEOpraHUYIECKHUX COCTHHCHUN 4
U X _CROUCTRA

MeTannabl U HEMETAIIBI 6
Opranuyeckasi XumMus 12
OCHOBHBIC MOHSITHSI OPraHUYCCKON XUMHUU U 2
TEOPHSI CTPOCHUSI OPTAHUYECKUX COCTUHECHUM
YT171€eB010P0ibl M KX MPHUPOAHBIC HCTOUYHHUKH 4
Kucnopoaconeprkamiye opraHn4ecKue 4
COEMTIUHEHUdA

A3oTcoaeprKalue OpraHu4YeCKUe COSIMHEHMSI . 2
TTomumMmensr

XUMUSI U >)KU3HD 4
XHUMHSI M OpraHU3M YeJIOBEKa 2
XUMUS B OBITY 2

BHeaynuTropHasi caMmocTosITe/IbHAsI padoTa

IToaroroBKa yCTHBIX BBICTYIIJICHHUH 110 3aJaHHBIM
TeMam, 3cce, JOKIIaa0B, pedeparTos,
WHJIUBUIyaJIHOTO TIPOEKTa C
UCOJIF30BaHHEM MH(MOPMAITMOHHBIX
TEXHOJIOTUU U Jp.
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Ilpomexcymounasn ammecmayus popme oudphepenyupoeanmnozo

Hroro 72
BUOJIOI'Usl

Ayoumophbie 3ansimusi 49

Buonorust — cOBOKYIMHOCTH HAYK O >KUBOM 2

npupojie. MeToIbl HAy4YHOTO TTO3HAHUST

B OMOJIOTUH

Krnerka 13

Opranusm 12
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Bun

12

DKOCUCTEMBI

10

BHeaynnTopHaﬂ caMoCTodATEeJIbHasA paﬁoTa

IToaroroBka yCcTHBIX BBICTYIIJIEHUM 11O 24
3aJlaHHBIM TE€MaM, 3Cce, TO0KJIaJ0B, pedepaTos,
WHIWBHUYaJIBHOT'O IIPOEKTA C UCIOJIb30BaHUEM
MH(GOPMAIIUOHHBIX TEXHOJIOTUH, SKCKYPCHUHU U

HToro 73

IIpomexcymounas ammecmauusi popme oughdhepenuupoeannozo

Bcero

270
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XAPAKTEPUCTHKA OCHOBHBIX BUJAOB YYEBHOM

AEATEJIBHOCTHU CTYAEHTOB

Conepxkanue
o0y4yeHUsA

XapaKkTepuMCTHKA OCHOBHBIX BH/IOB /1eSITeJIbHOCTH
CTYJI€HTOB (Ha YPOBHE YUYeOHBIX A€l CTBUIA)

DPU3UKA

BBenenue

Pa3BuTne cnocobHOCTEN SICHO M TOYHO U3J1araTbh CBOM MBICJIH,
JIOTUYECKH 00OCHOBBIBATH CBOIO TOUYKY 3PSHUSI, BOCIPUHUMATH U
aHAJIM3UPOBATh MHCHHUSI COOCCETHUKOB, ITPHU3HABASI IPABO
JIPYyroro 4eJiIoBeKa Ha UHOE MHEHUE.

IIpuBeeHHUE NPUMEPOB BIMSIHUSI OTKPBITHN B (PU3HUKE HA

Mexanurxa

Kunemaruka

O3HaKOMIIEHHE CO CTOcOOaMH OTTMCAHUSI MEXAHUYECKOTO
IBU>KEHUSI, OCHOBHOM 3aJadel MeXaHUKMU.

M3ydeHue OCHOBHBIX (PM3UYCCKUX BEJTMIYHUH KHHCMATHKU
NEePEMEILIEHUST, CKOPOCTHU, YCKOPEHHUSI.

Hab6mronenne OoTHOCUTEIIbHOCTH MEXAaHUYECKOTO JIBU>KECHUSI .
dopMyIHMpPOBAHHE 3AaKOHA CIIOYKEHUSI CKOPOCTEH.
HccnenoBanue paBHOYCKOPEHHOTO NPSIMOJIMHEMHOTO IBUYKEHUS
(Ha mpuMepe CBOOOIHOTO MAJACHHUS TEJI) © PABHOMEPHOTO
JIBU>KEHUSI Te€JIa 0 OKPYKHOCTH.

JnHamMmuka

I[Tonumanue cmbiciia TAKUX GU3HUYECKUX MoJeel, Kak
MaTepuajibHasl TOUYKa, MHEpLHMaJIbHAsI CUCTEMAa OTCUYETA.
N3mepenue Mmacchl Tena pa3iIudHbIMHU criocobamu. M3mepenue
CHJI B3aMMO/IEHCTBHSI TeJl. Bhruncienue 3HaueHNsl YCKOPEHUS
TEJI 110 U3BECTHBIM 3HAYE€HHUSIM JICMCTBYIOIIUX CUJI U MaccC TEJI.
YMeHue pa3nuyaTh CUITY TSIPKECTH U Bec Tejia. O0bsiCHEHHUE U
OpHUBEJICHUE IPUMEPOB SIBJIEHUSI HEBECOMOCTH.

IIpumeHeHne OCHOBHBIX NOHSITUN, (POPMYJI U 3aKOHOB

3aKO0HBI
COXpaHEHUsI B
MEXAHUKE

OO0BsicCHCHHE PECAKTHUBHOT'O IBUKCHHUS HAa OCHOBC 3aKOHAa
COXpPaHCHUS UMITYJIbCA. HpI/IMCHeHI/Ie 3aKOHa COXpaHCHUA
HUMITYJIbCa JJIsI BBIYUCIICHU A HU3MCHCHUM CKOpOCTCP,I TCJI IIPpHU UX
BSaPIMO,HefICTBPIHX. Beiuuciaenue pa6OTBI CHUJI 1 UBMCHCHMU
KHUHETHYECKOM OHCPIUU TCJia. Breruncnenue HOTCHHI/IaHBHOﬁ
OHECPIUHU TCJI B rPaBUTAlIIMOHHOM I10JIC. XapaKTepI/ICTI/IKa
IIPOU3BOAUTCIIBHOCTH MAalllMH U )IBPIFaTeJIefI C UC-I1I0JIB30BaHHUECM
IIOHATHUA MOIITHOCTH

OcrHo8bl MOIEeKYIAPHOU PUUKU U MePMOOUHAMUKU

MonekynsipHas
puszuka

DdopMyIHpPOBAHHUE OCHOBHBIX IMOJIOXKEHHUU MOJIEKYJISIPHO-
KHWHETHUYECKOUN TeOpHUH. BhIOJTHEHNE SKCIIEPUMEHTOB,
CITy>KaIlInX 000CHOBAaHUEM MOJICKYJISIPHO-KHHETHYECKOM
Teopuu. HabimroneHrne 6poyHOBCKOTO ABUYKEHUS U SIBJICHUST
nupPy3uu.

OnpeneneHre napaMeTpPOB BEIlleCTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUH YPABHEHUsI COCTOSIHUS UIECAIIBHOIO
rasa.
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TepmonnHamuka

DKCIIEPUMEHTAJIBHOE UCCIIE0BAHUE TEIJIOBBIX CBOMCTB

BenlecTBa. PacueT kojmyecTBa TEILUIOTHI, HEOOXOIUMOTO JIJIsI
OCYILIECTBJICHHSI IIPOLecCa MPEBPAILCHUSI BEIIECTBA U3 OOHOI'O
arperaTHoOro COCTOSIHHUsI B IPyroe.

PacueT n3mMeHeHHsI BHyTPEHHEH SHEPTUH TeJI, paboThI U
epeJaHHOT0 KOJIMYECTBA TEIUIOThI HA OCHOBAHUH IIEPBOT0 3aKOHA
TepMoauHaAaMUKHU. OOBsICHEHHE IPUHIIUIIOB 1EHCTBUS TEIIIOBbIX

Ocroebl QJZQKMPOOMHCZMMKM

DJIeKTpocTaTuKa

Breraucnenue cuii B3aUMOACHCTBUSI TOUCYHBIX DJICKTPHUYECKUX
3apsioB.

Brruncienue HaNpsI>KEHHOCTH U ITOTEHIIMAJIa SJIEKTPUYECKOr 0
MOJISI OTHOTO Y HECKOJIBKUX TOYEYHBIX 3apsIJI0B.

HN3mepeHune pa3HOCTH TOTESHIIUAJIOB.

I[IpuBenenue npuMepoB MPOBOJAHUKOB, TUJIEKTPHUKOB U
KOH/ICHCATOPOB.

HaOnronenue siBjieHUs 3JIEKTPOCTATUYECKON MHIAYKIIUU U
SIBJICHUSI NOJISIpU3ALINU JUAJIEKTPUKA, HAXOASIILIETOCS B
3JIEKTPUYECKOM I10J1€

ITocTOSIHHBIN TOK

HN3mepenne MouHOCTH dieKTpuueckoro Toka. M3mepenue 3/1C u
BHYTPEHHETO COTIPOTHUBIICHUSI ICTOYHHUKA TOKA.

COop 1 ucrbITaHUE JICKTPUIECCKHUX IIENEN C pa3INdYHbIM
COCIMHCHHUEM IIPOBOJHUKOB, pacyeT UX MapaMeTpOB

MarauTHoOE 110JI€E

HabGntonenue neicTBUSI MAarHUTHOT'O MOJISI HA MPOBOJHUK C
TOKOM, KAPTUHOK MarHUTHBIX MOJIECH.

dopmyrpoBaHUE ITpaBUIa JEBOU PYKH IS OTIPEJICITCHUS
HamnpaBJICHUsI CUIBI AMmepa.

Brrurcnenue cuir, JEUCTBYIOIIMX HA NPOBOJHHUK C TOKOM B
MarHUTHOM TI0JIe, O0bSICHEHHUE MPUHITHUTIA JEUCTBUS
aJieKTpoaBUrarens. MccienoBanue sIBJICHUS DJIEKTPOMAarHUTHOU
UHIYKIIAU

Konebarus u eonrvi

Mexanunueckue
KoJIeOaHUs U
BOJIHBI

IIpuBenenre npuMepoB KoJjie0aTeIbHBIX IBUYKECHUM.
WccnenoBanue 3aBUCUMOCTH MEPHOIa KOJIEOaAaHU M
MaTEeMaTUYECKOTr0 MasiTHUKA OT €r0 JJIMHBI, MAacChl U aMILIUTY bl
KoJiebaHuii. OnpeneneHne yCKOPEHUsI CBOOOTHOTO MaJIEHUSI C
MOMOIIBIO MaTeMaTHYECKOTO MasiTHUKa. Habimoneaue konebanuin
3Byyallero tejaa. [IpuBeieHne 3HaueHUSI CKOPOCTH
pacripocTpaHeHUsI 3ByKa B Pa3JIMYHBIX Cpeaax.

YMeHue o0bsICHSITh UCTIOJIb30BaHUE YIIBTPAa3ByKa B MEJIUIIUHE
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DJIEeKTPOMArHUT
HbIE KOJIEOAHUS
U BOJIHBI

Hab6mronenue ocuiiiorpaMM rapMOHNYECKHUX KOJIEOaHU M CUITBI
TOKA B LICIH.

OOBsicHeHHE NIPEeBpaIlleHUsI SHEPTUH B UJ1I€AJIBHOM
KoJ1e0aTeIbHOM KOHTYpE.

HN3yuenue ycTpoiicTBa U MpUHIUNIA IEUCTBUSI TpaHCpopmaTopa.
AHanun3 cxeMbl nepeadyy 3JIE€KTPOIHEPTrUr Ha O0JIbIINE
paccrosinusi. [IpuBenenre npuMepoB BUAOB PaIUOCBSI3U.
3HAKOMCTBO C YCTPOMCTBaAMM, BXOASIIIIUMHU B CUCTEMY
DAOUOCBA3H.

CBETOBBIE BOJIHBI

ITpuMeHneHne Ha IPAKTHUKE 3aKOHOB OTPA>KEHUSI U IPEJIOMIICHUST
CBeTa IIpH pelIeHuH 3a1a4. Habmonenue sinenust nudpaxkiumm u
JMCTIEPCUU CBETa. Y MEHHE CTPOUTH U300pa>KeHUsI IPEIMETOB,
JTlaBaeMble JIMH3aMHU. PacdeT onTu4ecKoil CHITHI JIMH3BI

Onnemernmovl KEBAHMOBOU PUIUKU

KBanToBrie
CBOICTBAa CBeTa

Hab6monenmne porosnekrpudeckoro apdekra. Pacuer
MaKCHMAaJIbHOW KUHETUYECKON YHEPTHUH SJICKTPOHOB IIPU

botordpdekTte

duzuka aroma

dopmynupoBaHue noctyiaatoB bopa. Habmronenue
JIMHENYaTOr0 U HENPEPBIBHOTO CIIEKTPOB.

PacyeT gyacToTh 1 JJIMHBI BOJIHBI UCITYCKAC€MOT'O CBC€TA ITPpHU
nepexoje aromMa U3 OJHOT0 CTAIIMOHAPHOT'O COCTOSIHUSI B IpyTO€.
O0BsicHeHHE NPUHLIMIIA IeHCTBUS Jl1a3epa

duzmka aToMHOTO
sapa u
JIEMEHTAPHBIX
4acTHI]

Hab6mronenue TpekoB anbda-gactuil B kKamepe BuiibcoHna.
Perucrparivst siiepHbIX U3ITYYSHUH C TIOMOIIBIO CUCTIYHKA
I'eirepa.

Pacuer sHEepTrUM CBSI3W AaTOMHBIX ISP

ITormMaHue IEHHOCTH HAYYHOTO TO3HAHUSI MUPa HE BOOOIIE JIITsT
4eJIOBEYECTBA B IIEJIOM, a TSI KayKJI0T0 00yYaroIerocst JINYHO,
[EHHOCTH OBJIAJIEHUSI METOJIOM HAYYHOT'O MMO3HAHUS JJIsI
JIOCTHMYKEHUSI ycriexa B JITI000OM BHAE NPAKTHYECKOU eI TeIbHOCTH

Bcenernrnas u ee 260J1I0YUA

Crpoenue u
DA3BUTHUEC

O0BsicHeHHe MoIeNTH paciuupsolieiicss Bcenennoit

IIpoucxoxknenu
e ConmHeuHON

Ha6J’IIOI[eHI/IC 3BC31, HYHBI " 11J1aHCT B TCIICCKOII. Ha6J'IIOI[eHI/Ie
COJTHCYHBIX ITATCH C ITIOMOIIIBIO TCIICCKOIIAa

XUMHUA

BBenenue

PackpbITHe BKJIaJla XUMHYECKON KapTUHBI MUpa B
€IMHYIO ECTECTBEHHO-HAYUHYI0 KapTHUHY MUpa.
XapakTeprUCcTHKa XUMHUH KaK IIPOU3BOAUTEIIHLHOM CHUJIIBI 00IIIecTBa
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Bayknerue
XUMHUYECKHE
MMOHSTUS

YMeHUe 1aTh ONPEACIICHUE U OIIEPUPOBATD CIIETYIOIIIUMHU
XHUMHWYECKHUMHU NOHSITUSIMHU . «BELIECTBO», «KXUMHUUECKHUH DIIEMEHT,
«aToOM», «MOJIEKYJIAa», «OTHOCUTEJIbHbIC ATOMHAsI U MOJICKYJISIpHAsI
MacchbD», KMOH», «AJLUIOTPONUSD?, «U30TONbDY, «KXUMHUYECKasI
CBSI3b», «3JIEKTPOOTPULIATEIILHOCTEY, «BAJICHTHOCTBY, CTEIICHb
OKMCIJICHUS, «MOJIb», «MOJISIpHAasi Macca», «MOJISIPHbIN 00beM
ra3zoo0pa3HbIX BEIIECTB», «BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOI'O CTPOSCHUST» , KPACTBOPBI», «IJICKTPOJIUT U
HEJJIEKTPOJIUT» , «AJICKTPOJIUTUYECKAS] JUCCOLUALINSD,
«OKHCJIATEIb U BOCCTAHOBUTEIIb», «OKHUCJICHUE U
BOCCTAHOBJICHHE», «CKOPOCTh XUMHUYECKOU peaKIIUN»,
«XUMHYECKOE PABHOBECHE, «YIJICPOAHBIN CKEIIET,
«(pYHKIIMOHAIbHAS TPYHIIAY, «KU30MEPHUS)

OCHOBHBIE
3aKOHBI
XUMUH

CDOpMy.TII/IpOBaHI/Ie 3aKOHOB COXpaHCHUs MACChI BCIICCTB U
IIOCTOSIHCTBA COCTaBa BCIIISCTB. Y CTAHOBJICHHC IIPpHUYIUHHO-
CJICICTBECHHOM CBSI3H MCIKAY COACPIKAHUCM 3THUX 3aKOHOB U
HaITMCaHMECM XHUMHNYCCKHUX q)OpMy.]'I 51 ypaBHeHHﬁ.

PackpbiTHe pu3nyecKkoro cMbiciia CMUMBOJIMKH [lepuoauueckoit
TaOJIUIBI XUMHYECKHUX 31eMeHTOB J]. 1. MeHeneeBa (HoMepoB
3JIEMEHTA, IIepUoa, rPyINbl) U yCTAHOBJICHUE IIPUIUHHO-
CJICACTBEHHOM CBSI3U MEXKJly CTPOEHHEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHUSI CBOMCTB DJIEMEHTOB U
00pa30BaHHBIX UMH BELIECTB B IIepHUoJax U rpyImnax.
XapaKTepHUCTHUKA JIEMEHTOB MaJIbIX [IEPHUOJIOB IO UX MOJOKEHUIO
B Ilepuonnueckoii cucreme /1. 1. Menneneesa

OCHOBHBIE
TEOpUH
XUMHUH

YcTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEIIECTB OT
CTPOEHUSI aTOMOB 00pa3yMINX UX XUMHUUYECKHUX SJIEMEHTOB.
XapaKTepUCTUKAa Ba>KHEUIIINX TUIIOB XUMHUYECKUX CBS3EH U
OTHOCHUTEJIIBHOCTH 3TOM TUNOJIOTHH. O0BsICHEHUE 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS KPUCTAILIINYECKUX
peureTok. @opMyIHUpPOBAHHUE OCHOBHBIX MOJOYKEHUMN TEOPUH
SJIEKTPOJIMTUYECKOUN NTUCCOMALIUU U XapaKTEPUCTHUKA B CBETE
5TON TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COE€IUHEHUM.

DopMyIUPOBAHUE OCHOBHBIX IMOJIOKEHUN TEOPHUHU XUMHUYECKOTO
CTPOEHUSI OPIraHUYECKUX COCTMHEHUU U XapaKTEPUCTHUKA B CBETE
3TOU TEOPHUH CBOMCTB BAXKHEUIIINX MTPEICTABUTEIIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COeTMHEHUHN
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Bayknerue
BeIleCTBA U
MaTepuabl

XapaKTepUCTHUKA CTPOCHUSI aTOMOB U KPUCTAJJIOB U HA DTOM
OCHOBE — 001IIUX PU3UISCKUX U XUMHUUYCCKHUX CBOMCTB METAJLJIOB U
HeMeTaJUTOB. XapaKTEepUCTHUKA COCTaBa, CTPOCHU S, CBOMCTB,
MOJIYYCHUSI U IPUMEHEHUE BAXKHEHUIIINX HEMETAJIJIOB.
XapakTepuCTHKa COCTaBa, CTPOCHUS U OOIIIHUX CBOWCTB
Ba>KHEHIITNX KJIACCOB HEOPTAaHUYECKUX COCTUHCHUMN .

OnucaHue cocTaBa U CBOMCTB BAXXHEUIINX IIPEACTaBUTEIIEHU
OpPraHUYECKUX COCTUHCHHI . METaHOJIa U dTAHOJIa, CJIOKHBIX
3¢UPOB, JKUPOB, MbLIT, KAPOOHOBBIX KHUCJIOT (YKCYCHOM KHUCIIOTHI),
MOHOcaxapuaoB (III0KO03bI), JUucaxapuiaoB (caxaposbl),
nmojucaxapuioB (Kpaxmasa

M 1ISJIJTI0JIO3bI), aMHHOKHCJIIOT, 0CJIKOB, UCKYCCTBECHHBIX U
CHHTETHYCCKHX IMOJIUMEPOB

XUMHUYECKUU
SI3BIK U
CUMBOJIMKA

Hcnonb3oBanue B yueOHOM U TpodeccCuoHaTIbHOM
JICSITEJILHOCTH XUMHUYECKHUX TEPMHUHOB U CUMBOJIUKH.
HaspiBaHne M3y4eHHBIX BEMIECTB IO TPUBUAIIBHOU HUJIH
MEXX/IyHAapOJAHOM HOMEHKIJIATYpPE U OTPAKEHHUE COCTaBa 3TUX
CO€IUHEHHUU C TIOMOIIBI0 XUMUUYECKUX (HOPMYII.

OTpa’keHrue XUMHUYECKUX ITPOIIECCOB C TIOMOIIBIO YPAaBHEHU M
XUMHUYECKUX PEaAKIIUMI

XUMHUYECKHE
peaKIu

O0BsicHEHHE CYIITHOCTH XUMHUYECKUX MTPOIIECCOB.
Kiaccupukanyst XUMUYECKUX PEAKIIUN MO0 pa3IHIHBIM
npUu3HaAKaM

XUMHUYECKUU
AKCOEPUMEHT

BpInoTHEHHE XMMHYECKOI'0 YKCIIEPUMEHTA B IIOJTHOM
COOTBETCTBHM C MPaBUJIAMU TEXHUKHU 0€30TTaCHOCTH.
Hab6monenue, pukcupoBaHue U OMUCAHUE PE3YILTATOB

XruMuyeckast
uHdopmanus

IIpoBenenue caMOCTOSITETLHOTO MOMCKA XUMHUYECKOU
UH(OpPMAIIUH C UCTIOTH30BAHUEM PA3JIUNUYHBIX UCTOUYHHUKOB
(Hay4YHO-TIONYJISIPHBIX U3IaHUI, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTEepHETA); UCITOJIB30BAHNE KOMITBIOTEPHBIX
TEXHOJIOTUH JJ1sT1 00paboTKHU U Nepeaadyd XUMHUIECKON
nuH(pOpMAIIUH U ee MPE/ICTABICHUSI B pa3JIMYHBIX popmax

I[IpodpunsHoe 1
npodeccuoHaJIBLHO
3HAYNMOE
cofeprKaHue

OO0BsICHEHHE XUMHUYECKUX SIBJICHUH, TPOUCXOJISIIIINX B IIPHUPOJIE,
OBITY ¥ Ha IPOU3BOJICTBE.

CobroneHue rmpaBuiI YKOJIOTHYECKU TPAaMOTHOTO TIOBEACHUST B
OKpY>Karolleu cpeie.

OneHka BIUSTHUSI XUMHUYECKOTO 3arpsI3HEHUST OKPY KaroIei
Cpellbl Ha OpraHu3M YeJIOBEKa U JPyTHe )KUBBIC OPraHU3MBbI.

CoOnronenre npaBuil 6€30MMacHOro 00paIieHUsI C TOPIOYUMH U
TOKCUYHBIMH BEIIIECTBAMU, J1a00PATOPHBIM 000pyI0BAaHHUEM.
Kpurtnueckast orieHKa 10CTOBEPHOCTH XUMUYECKON
uHpopMaluM, NOCTYIIAIOIIEH U3 pa3HbIX HICTOYHUKOB

BNOJIOT'UA
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buosnorust —
COBOKYITHOCTh
HayK O YKHBOM
npupone. Meronbl
HAay4HOTIO0

3HaAKOMCTBO ¢ O0BbEKTaMH U3y4YCHHST OMOJIOTHH.

BrisiBiieHue posi OMos10oruu B GopMUPOBAHHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPaA U NPAKTUYECKOM
IOesITCIILHOCTH JII0AeH

Knerka

3HAKOMCTBO C KJIETOYHON TEOPUEN CTPOCHUSI OPTaHU3MOB.
Ilosry4denue npeacTaBiIeHUs O POJIM OPraHUYECKUX U
HEOPTraHUYECKUX BEIIECTB B KJIETKE.

3HaHMUe CTPOEHUSI KJIETOK MO0 pe3yjbTaTaM pabdoThl CO
CBETOBBIM MHUKPOCKOIIOM.

YMeHHne OmnMChbIBaTh MHKpOIIpenaparbl KJIETOK pPacTeHHUU.
YMeHune cpaBHUBATh CTPOCHHUE KJIETOK PACTEHUM U >KUBOTHBIX
10 TOTOBBIM MHUKpOIIpenaparam

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPraHU3MOB, CTATUN
OHTOI'€HE3a Ha IMPHUMEPE YEJIOBEKA.

3HaHUE TIIPUYHUH, BbBI3BIBAOIINX HAPYLICHUST B pa3BUTHHU
OpPraHu3MOB. VYMmenwme I10JIL30BaThCsI TeHETUYECKOM
TE€PMHUHOJIOTUEN " CHUMBOJIMKOM, pemars OpOCTEHUIINE
reHeTUYeCKUe 3a1a4H.

3HaHNEe 0COOEHHOCTEH HACIICACTBEHHOM U HEHACICACTBEHHOM
U3MEHYHUBOCTH M UX OMOJIOTUUYECKOM POJIU B SBOJIIOIIUH YKHUBOTO

Bun

YMeHue aHaau3upoBaTh U OLICHUBATH pa3JIMYHbIE TUIIOTE3bI
OPOMCXOKIACHUSI Y)KU3HHU HA 3eMJIE.

YMeHne NpoBOAUTH OMUCAaHUE 0COOEH 0JHOTO BH/1a MO
MOPGOJIOTHUECKOMY KPUTEPHIO.

Pa3zButue cnocoGHOCTEHN SICHO U TOUHO U3JIaraTh CBOU MBICIIH,
JIOTUYECKHU 000CHOBBIBATH CBOIO TOUKY 3pE€HUSI, BOCHPUHUMATh U
aHaJIU3UPOBATh MHEHHUSI COOECETHUKOB, MPU3HaBasl IIPaBo
JPYTroro 4eJOBEKAa Ha MHOE MHEHHUE.

DKOCUCTEMBI

3HaHHWEe OCHOBHBIX IKOJIOTHYECKUX (DAKTOPOB U UX BIIUSIHUSI HA
OpTraHU3MBI.

3HaHWe OTJIMYUTEIIBHBIX IIPU3HAKOB UCKYCCTBEHHBIX
COOOIIECTB — arpodKOCHUCTEM.

[TonyuyeHnue npeacTaBICHHUS O CXeMe SKOCUCTEMBI Ha

npumepe 6uocdepsl.

JleMoHCTpaIvsi yMEeHHUsI TIOCTAaHOBKH IIeJIEN NesITeILHOCTH,
IUTAaHUPOBAHUE COOCTBEHHOH NIESITEITLHOCTH JIJIST TOCTHYKCHU ST
MOCTaBJICHHBIX 1IeJIeH, IPEeABUICHUSI BO3MO>KHBIX PE3yJIhTAaTOB
3THUX JEUCTBUM, OpraHU3aIMN CAMOKOHTPOJISI U OLIEHKU
MOJIYYEHHBIX pe3yibTaToB. O0ydeHne CoOOTI0IEHUIO TPaBHUIT
MOBEJICHUS B IIPUPOJIE, OEPE>KHOMY OTHOIIICHHIO K
OHMOJIOTHYECKUM 00BbeKTaM (pacTCHUSIM U JKUBOTHBIM

M UX COOOIIeCTBaM) U UX OXpaHe
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YYEBHO-METONYECKOE
N MATEPUAJIBHO-TEXHHWYECKOE OBECIIEYHEHUE
MPOTPAMMBI YUYEFHOMW JUCHUIIJINHBI <kECTECTBO3HAHMUE»

OcBoeHue TiporpamMmbl y4yeOHOM JUCUHUILUTUHBI «EcTecTBo3HaHMeE» Ipeariojaraet
"Hanqnuune B [TIOY TO «HTIIb», peanusyomero o0Opa3oBaTedbHYIO IIpOrpamMmy
cpeaHero obmiero obopaszoBanust B npenenax ocBoenust OITOIT CITO na 6a3ze 0CHOBHOTO
o01ero oopa3zoBaHusi, y4eOHBIX KaOWHETOB Mo (PU3UKE, XUMUHU, OUOJIOTUH, B KOTOPHIX
HUMEETCsI BO3MOXKHOCTh 00ecedyuTh CBOOOAHBIN AocTyll B IHTEpHET BO BpeMsl y4eOHOTO
3aHSTUSI U B TIEPUOJ BHEYYECOHOM JIESITEIIbHOCTH YyYaITUXCSI.

B cocraB kabuHeTOB 1O (U3HUKE, XHUMHH, OWOJIOTUU BXOASIT JIabopaTOpUH C
J1a00paHTCKONM KOMHATOM.

ITomemenust kabuHeTOB (PU3UKU, XUMHHU U OUOJIOTUU YJIOBIECTBOPSIIOT TPEOOBAHUSIM
CaHUTApHO-3IMUACMHUOIOTHYeCKUX IpaBmyi U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OBITHh OCHAILIEHBI TUMOBBIM 00OpPYJOBaHUEM, YKa3aHHBIM B HACTOSIIIIUX TPeOOBAHUSIX, B

TOM 4YHCJIE CHCHHAJIU3UPOBAHHOW y4ueOHOW MeOenbl0 | CpeacTBaMHu OOyYeHHS,

J0CTATOYHBIMM JI51 BBIIIOJIHCHHUA Tpe6OBaHI/II71 K YPOBHIO ITIOATOTOBKH y'-IaH_II/IXCH]'.

B kabunHerax ecTh MYyJIbTUMEAUiiHOE 00OpyIOBaHHE, IOCPEACTBOM KOTOPOrO
YYaCTHHKH  00pa30BaTEIbHOTO  IIpoIlecca MOIYT  [POCMATPUBATh  BHU3YaJbHYIO
uHbopMalrio no GU3NKe, co3aBaTh MPE3EHTAIIUH, BUAeOMaTEepHUaIbl U T.II.

B cocraB y4eOHO-METONMYECKOT0 W MaTePHAIBHO-TEXHHUYECKOT0 O0CCIICUCHHUSI
nporpaMMsbl y4eOHOM TUCHUTLUIUHBI « EcTeCTBOZHAHMEY BXOJSIT:

— MHOTO(GYHKIIMOHAJIBHBIA KOMILICKC ITPEIIOJaBaTeIIsT;

— HarJasiAHble I10Co0ust (KOMIUIEKTBI YYeOHBIX TaOJIUI], ILUIAaKAaTOB, HOPTPETHI
BBLJIAIOIIUXCSI YYSHBIX B 00JIACTH €CTECTBO3HAHUS U T.II.);

— uH}OPMAITMOHHO-KOMMYHHUKAIIMOHHBIC CPEJICTBA;

SKpPaHHO-3BYKOBBIE TTOCOOUSI,;

— KOMIUIEKT 3JIEKTPOCHAOKEHUsI KaOWHETOB;
TEXHUYECKHE CpeJIcCTBA O0OyUCHHUS;

— JIEMOHCTpAaIlMOHHOE oO0opynoBaHue (00mIero Ha3HAYEHUSI U TeMaTUYECKUE
HabopwI); j1abopaTopHOoe 00OpyaoBaHHE (0OOIEro Ha3HAYCHUSI U TEMaTHYCCKHUE
Halbopbl, B TOM

— YHCJIe JUISI TOCTAaHOBKH JISMOHCTPAITMOHHOTO M YYCHHYECKOTO SKCIICPUMEHTA,
peaKTUBHI);

— CTaTH4YeCcKHe, JIUHAMHYECKHE, JICMOHCTPAIIMOHHBIC W pa3JaTOYHBIC MOJICITH,
BKJIIOYAsI HATypaJbHbIe O0BEKTHI,

— BcOomorarejbHoe o0opyIoBaHUE;

— KOMIUIEKT TEeXHHYECKOM MJOKYMEHTAIlUW, B TOM YHCJE IaclopTa Ha CpeJcTBa
00y4YeHHsI, MHCTPYKIIUH T10 UX HUCIIOJIF30BAHUIO U TEXHUKE 0€30ITaCHOCTH;

— OubnumoreyHbIN POH.

B 6ubnuotreuHbId (GOHII BXOASIT YUYeOHUKH, yuyeOHO-MeToauueckue KoMIuieKThl (YMK),
obecrieunBaroNIve OCBOCHHUE YYSOHOM MUCIUTUIHHBI « EcTecTBO3HAHHUE», PEKOMEHI0BAaHHBIC
WJIA  JIOIYIICHHBIC IS HCHOJIb30BaHUSI B TPOQeCCHOHATBHBIX 00pa30BaTEIIBHBIX
OpTaHHU3AIHsIX, peaIu3yIIMUX 00pa30oBaTEeIbHYID NOPOrpaMMy CpEIHEro oOIIero
obpazoBanus B npeaeax ocoeHust OITOIT CITO na 6a3ze OCHOBHOTO 00MIEro oOpa30oBaHUSI.

bubnuoreunsrii  ¢GoHJA AOTMOJMHEH (QU3WNYESCKUMH DHIIUKJIONCIUSIMH, AaTjiacaMu,
CJIOBApsIMH, CIIPABOYHUKAMH I10 (PHU3HUKE, XHUMUH, OHOJIOTHH, HAYYHOW H HAyIHO-
MOMYJISIPHOM JIMTEPATYPOM €CTECTBEHHO-HAYYHOT'O COACP>KaHUSI.

1 Mucemo MunucTepcTBa oOpa3oBanusi U Hayku P® ot 24.11.2011 Ne M/I-1552/03
«O0 ocHaleHHUH 00111e00pa30BaTENbHBIX  YUYPEXKIACHUNW y4yeOHbIM U  ydeOHo-
nabopaTopHBIM 000PYyT0BAHUEM).
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B mpomecce ocBoeHusi mporpaMmbl yueOHOM aucuuniuHbl «EcTecTBO3HaHHE»
CTYJ€HTBI MMEIOT BO3MO>KHOCTH JOCTyIa K SJICKTPOHHBIM Yy4eOHBIM MaTepuajiam I1o
€CTeCTBO-3HAHUIO, BKJIIOYast (PU3MKY, XUMHIO, OMOJIOTHIO, UMEIOIIMMCSI B CBOOOIHOM
nmoctyne B cetd MHTepHeT (PJICKTPOHHBIM KHHUIraM, [paKTHKyMam, TecTam,
martepuasiam EI'D u ap.).
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