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1. IACTTIOPT PABOYEN IMTPOI'PAMMBI YUEBHOH! JUCITUITIIAHBI
OV /.12 ECTECTBO3HAHHUE
1.1. Mecro y4eOHOH NHCUHILUIHHBI B CTPYKType o0pa3oBaTeIbHOH NPOrpamMMbI  CPEJHET0
npogeccuoHaTbLHOT0 00pa3oBaHUs:
Pabowas  mporpaMma  yueOHOM — MHCIMILTHHBI OV]1.12  EctecTBO3HaHHE  OTHOCHTCI K
061e06pa3oBaTeIbHOMY YIeOHOMY IHKIY (IO BEIGOPY 3 00A3aTeNBHBIX IPEAMETHBIX obnacred) u
gEISETCS  UACTBIO  00Ie06pa3oBATENBHOTO  IMKNA — 00pasOBATENPHOH — NMPOTPAMMBL  CPE/HETO
npoecCHOHATEHOI0 06pa30BaHus — IPOrPaMMbI IIOATOTOBKH CICLHATIMCTOB CPE/(HEr0 3BCHA.
1.2. Ileam ocBoeHus y4eOHOM AHCIMILIHHDI:
Cojiepixanue IporpaMmsl «ECTeCTBO3HAHHE) HATIPABICHO Ha JIOCTHKEHHE CIICYIOHX neeii:
- OCBOGHHE 3HAHWII O COBPEMEHHOH CCTECTBEHHO-HAYYIHOW KapTHHE MHpa M METO/aX CCTCCTBEHHBIX
HAYK; 3HAKOMCTBO C HaHOONEe BAXHBIME HICAMH M JOCTHKCHHSMH ECTCCTBOSHAHM:, OKa3aBIIHMHA
OTIpeIeNISArOIIee BIUAHAE HA PA3BUTHE TEXHUKH U TEXHOJIOIHH;
- OBJIAZICHAC YMEHHAMI IPHMEHATD [OIyIeHHEIC 3HAHMUS 1)1 O0BACHEHHS SBIIEHUH OKPYXKAIOIIETo MHPa,
BoCHpUATHA HHQOPMAIMK eCTECTBEHHO-HAYIHOTO U npod)eCCHOHATBHO 3HAYMMOIO  COJIEPIKAMM;
pa3sBHUTHE HMHTEIUICKTYalbHbIX, TBOPYECKHX crocobHOCTE M KPHTHYECKOIO MBINUICHMSA B X0/
NPOBEJeHHs IIPOCTECHIIHX WMCCIIeIOBAaHMUM, aHaTH3a SBICHHM, BOCIPHATHA H HHTIEPIPCTAlHH
eCTEeCTBEHHO-HAYYHOH NHGOpMAIIHH;
- BOCIWTAHAE YOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHHS 3aKOHMHOW HPHPOABI M HCIONB3OBAHHA
JOCTHIKEHHH €CTECTBEHHBIX HayK IS PA3BUTUS [MBAIH3AIIH M [TOBBIICHNS KA9ECTRA JKU3HH,
- TIpUMeHEHHe eCTECTBEHHO-HAYUHBIX 3HAHHH B po(eCCHOHATLHON NesATETPHOCTH M IOBCEJHEBHOHU
JKH3HE TUTS 00eCIeue s Ge30MACHOCTH KH3HEEATENFHOCTH; IPAMOTHOTO HCTIOJIB30BaHM COBPEMCHHBIX
TEXHOJIOTHI; OXPaHbI 3/I0POBBs, OKPYKAFOIIEH CPEIBL.
Ocpoernue cofepKaHus yd4eOHOM JMCIMIUIAHBL  «ECTecTBO3HAHHE) obecreynBacT JOCTHIKEHHE
CTY/IEHTaMH CIE/yIOIHX pe3y/JIbTaToB:

1) JMYHOCTHBIX:
— YCTOWUMBEIH HHTEPEC K HCTOPHMH ¥ JOCTHIKCHISIM B 00JIACTH ECTECTBEHHBIX HAyK, TyBCTBO TOPAOCTH 3a
poccHICKHE eCTECTBEHHBIC HAYKH;
— TOTOBHOCTH K TNPOJO/DKEHHIO 00pa3oBaHWs, IOBBIICHHUIO kBamnuKanud B H30paHHOH
podeCCHOHANBHON JEATENBHOCTH C UCIIOTB30BAHUEM 3HAHMH B 0OIIACTH €CTECTBEHHBIX HAYK;
— OGBEKTHBHOE OCO3HAHHE 3HAUMMOCTH KOMIIETEHIMI B 00IACTH €CTECTBEHHBIX HAYK JUIA HelIOBEKa H
obImecTBa, yMEHHE UCIIONB30BATh TEXHOOTHUECKUE JOCTIIKCHUS B obnactd QU3MKH, XUMHH, OHOTIOTHH
JUIs TIOBLIITEHWs COOCTBEHHOTO MHTEIUIEKTYAIBHOTO PasBHTHS B BEIOpaHHOH npodeccrHoHaTBHOH
JEATCITBHOCTH;
— yMeHME [POAHATM3UPOBAThL TEXHOTCHHLIC IIOCNENCTBAS UL OKpyJKarolnel cpepl, OBITOBOM M
[POM3BOCTBEHHON NEATELHOCTH YETIOBEKa;
— TOTOBHOCTH CAMOCTOSTEIBHO MNOOBIBATE HOBBIE UL ce0F E€CTCCTBEHHO-HAydIHBIE 3HAHHA C
HCIIOMb30BAHUEM JUTS 3TOTO JOCTYIIHBIX HCTOYHHKOB HH(DOPMAIIIH;
— yMeHHe YIpaBIATh CBOEH IIO3HABATENLHOM [EsITE/NbHOCTBIO, MPOBOUTE CAMOONCHKY YpOBILA
COOCTBEHHOr0 HHTEIUIEKTYAIbHOIO Pa3BHTHS;
— yMEHHE BBICTPAHBATh KOHCTPYKTUBHBIC B3aHMOOTHOIICHHS B KOMAH/C IO PEIICHHIO olmux 3ama4 B
00JIaCTH eCTECTBO3IHAHHU;

2) MerampeJIMeETHBIX:
— OBJAJCHHE YMEHHAMM W HABBIKAMH PA3MYHBIX BHJIOB IIO3HABATENBHOH NEATENBHOCTH ML M3YdeHH
Pa3sHbBIX CTOPOH OKPY’KAIOIIET0 ECTECTBEHHOTO MHPA;
— IpUMeHEHWe OCHOBHBIX METOJNOB MO3HAHHMA (HAOIIONEHHS, HAYYHOTO SKCIIEPHIMEHTa) AV U3Y4CHUS
PasNIMYHBIX CTOPOH ECTECTBEHHO-HAYYHOM KApTHHBI MHpA, ¢ KOTOPBIMH BO3HHKACT HEoOXO0IUMOCTh
CTAJIKHBATLCS B POodhecCHoHaNbHOH chepe;
— yMeHHe OIpEelelNsTh [eld H 3aladd JeATelNbHOCTH, BBIOMpATh CPEACTBAa ML MX INOCTHKCHHS Ha
PaKTHKE;
— yMeHHE HCIIONB30BaTh PA3IMYHEIE HCTOUHHKA UL MOJIYIeHHS ECTECTBEHHO-HAYYHOH HHpopMaryy U
OIIEHHBATE €€ IOCTOBEPHOCTD JUIS AOCTH/KEHHS IIOCTABIIEHHBIX LCJIeH 1 387131,



3) mpeaMeTHBIX:
= ¢hOPMHUPOBAHHOCTE IPEJCTABICHHH O IEIOCTHOIM COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHE MHpA,
IPHPOAE KaK CIUHOM IENOCTHOH CHCTeMe, B3aHMOCBS3H UeOBEKa, Ipuponsl W oO0ImecTsa,
[IPOCTPaHCTBEHHO-BPEMEHHEI X MacImTabax
Bcenennoii;
— BJAJICHHE 3HAHHAMH O Haubolee BAXHBIX OTKPBITHSIX U JIOCTHKEHMSX B OBIACTH €CTECTBO3HAHHS,
TIOBJTHABIIAX Ha SBOJIFOLMIO IIPE/ICTABICHHIT O IPUPOJIE, HA Pa3sBUTHE TEXHUKH H TEXHOIOIHIL;
~ C)OPMUPOBAHHOCTH YMEHHS IPUMEHSTE €CTECTBEHHO-HAYIHEIE 3HAHMS U OObICHEHUS OKPYKaIOMIHX
SBIICHHH, COXPaHEHMS 370pOBhS, OOECIeYeHns O6e30MacHOCTH AKHU3HCIEATEIbHOCTH, OepeikHoro
OTHOIICHIS K IPUPOJIE, PallHOHAIBHOTO NPHPOAOIONB30BaHES, & TAKKE BLIIOJHEHHS POJH [PAMOTHOIO
norpeburens;
— C(HOPMHPOBAHHOCTH IPEACTABIEHMI 0 HAYYHOM METOJE IO3HAHUS OPHPOJBL H CPEACTBAX U3yUYEHHS
MEramupd, MakpoOMHpa M MHAKPOMHPA; BIaJCHHE NPHEMAMH ECTECTBEHHO-HAYIHBIX HaGImomeHHil,
OIIBITOB, MCCIIEN0BAHAH] H OLEHKH JI0CTOBEPHOCTH IIONYIEHHEIX PE3YIIFTATOR;
~ BIIaJICHUE NOHATHHHBIM allllapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIONMIAM [IO3HABATE MHD, yYaCTBOBATE
B AUCKYCCHAX TI0 €CTECTBCHHO-HAYIHBIM BONPOCAM, HCIIONB30BATh Pa3IYHEIC HCTOYHHKHE HH(MDOPMAIHH
ATl HOATOTOBKH COOCTBEHHBIX PafoT, KPUTHYECKH OTHOCHTBCS K COOOIICHHSIM CMU, copepxamum
Hay4YHYIO HH()OpPMAIIHIO; ‘
— C(OpPMHPOBAHHOCTh YMEHHH IIOHHEMATH 3HAYMMOCTD €CTECTBEHHO-HAYYHOT0 3HAHHSA I KaXIOrO
HC/IOBCKA  HE3AaBHCHMO OT €ro MpO(eCCHOHATBHON NESTENbHOCTH, pasiddaTh (akTel H OIICHKH,
CPaBHHBATL OLCHOYHBIC BBIBOJBI, BHAETh HX CBS3b C KPHTEPHAMH OLEHOK M CBA3h KPHTEPHEB C
OIIPENEIEHHOM CHCTEMOH I[eHHOCTEIH. :
Conepxanne yuebmoit mucnmmmmel OV][.12 «EcTecTRO3HAHEEY CIIOCOOCTBYET (hOPMHPOBAHUIO
CIICAYIOMMX 00MMX KOMIIeTeHLUii;
OK 1. [ToRMMATh CYIIHOCTH ¥ CONMMATBHYI) 3HAYMMOCTH CBOGIH Oynymei npodeccuu, IpoOSBIATE K Heil
YCTOMYHMBEIA HHTEPEC.
OK 2. Opranu3oBbiBath COOCTBEHHYIO JICSTEIBHOCTE, BBIOHpATh THIIOBBIE METOABI M  CHOCOOHI
BBITIOJTHEHH IPO(ECCHOHATBHEIX 3a/1at, OLCHUBATh MX 3((EKTHBHOCTE H KAYeCTRO.
OK 3. [lpuEEMAaTs pelleHHs B CTAHZAPTHBIX H HCCTaHIAPTHEIX CHTYyallMsSX M HECTH 32 HHUX
OTBETCTBEHHOCTb.,
OK 4. OcymecTsiaTh TOHCK M HCHONB30BAaHHE HH(DOPMALHE, HEOOXOTHMOM i 3Gh(peKTHBHOTO
BBITIOTHEHHUS IPO(ECCHOHANEHEIX 3a/1a4, MPO(ECCHOHATEHOTO | JIMIHOCTHOTO Pa3BUTHSL.
OK 5. Hcnonp3osath  HH(OPMALHOHHO-KOMMYHHKAIHOHHBIE ~ TEXHONOTHH B 1podecCHOHABHOM
JIESATENFHOCTH.
OK 6. Pabotare B xommextHBe W Komanie, 5DMDEKTHBHO OBmMATHCH C KOJIJIETaMH, PYKOBOJICTBOM,
HOTpeGUTETAMY.
OK 7.Bpats na cebs OTBETCTBEHHOCTh 3a paBOTy WIEHOB KOMAHJIHI (IIOMYMHEHHBIX), PE3yIBTAT
BBITTOJIHEHHA 3a/{aHHH.
OK 8. CamoCTOATENEHO OLPE/IeNITh 33129l IPOhECCHOHATEHOTO U THIHOCTHOTO Pa3BUTHS, 3aHAMATHCS
caM000pa3oBaHKeM, OCO3HAHHO ITAHMPOBATH IIOBLILIEHHE KB UKAIIHH.
OK 9. OpueHTHPOBATECH B YCIOBHAX YACTON CMEHEI TEXHONOTHIL B npodeCcCHOHAIBHOM AEATEILHOCTH.
OK 10. PaseuBaTs  Ky/nbTypy MeXIHYHOCTHOTO OGIICHHS, B3aMMOJICHCTBHS MEXIY JIFOIBMH,
YCTaHABIHBATE [ICHXOJIOrUIECKHE KOHTAKTEL C YYETOM MEKKYIBTYPHBIX M STHHYECKHX PasIIHIMil.
OK 11. 3HaTh npaBHiIa TeXHHKH 6E30TIACHOCTH, HECTH OTBETCTBEHHOCTH 32 OPraHU3aIHI0 MEPOIPHSITHIA
1o obecredeHuto 6e30I1aCHOCTH TPY/Ia.
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3. YCJIOBHS PEAJIM3AIIUU ITPOT'PAMMABI YUYEBHOM TUCHUILTAHBI
OY]1.12 ECTECTBO3HAHHE

3.1. TpeGoBanus K MUHHMAJILHOMY MAaTePHAILHO-TEXHHYECKOMY 00ecIeIeHHI0
Peanmzanust mporpaMMBl JHCHHIUIHHBL TpebyeT Hanuuus ydeOHOro xabuHera COLMAlbHO-DKOHOMHICCKAX
JTHCIIHMIIIIHH.

ObopyaoBanue y4ueGHOro KabHHera:

- MOCaI0YHEIE MECTa CTY/IEHTOB;

- pabodee MeCTO IIpEoIaBaTells,

- TOCKa;

- MHKPOCKOTIEI YIEHHYECKHUE;

- IITATHUB Y4CHHYECKHH;

- BECBI C pa3HOBECAMH;

- BOIIBTMET);

- aMIepMeTp;

- HCTOYHHUKY MUTAHUS;

- peocTar.

Cpencrpa 00y4enus:

- HArJIHBIE TT0COOH: (KapTOUKY, PasfiaToYHbIi MaTeprasl, KOMIIEKTHI IPaKTHYECKAX paboT).
- TaOJIHIIEL,

- repbapuu;

= aMIIEPMETD,

- BOJIBTMETP.

Texuugeckue cpeacTBa 00ydeHHs:

- [IEPCOHATBHBI KOMIIBIOTED;

- MYJIbTUMEIHHHBIN IPOEKTOP;

- IIPOEKITMOHHEIA 3KpaH;

- HCTOYHHK Oecriepe0oUHOro MUTAHNUS;

- KOJIOHKH.

HeiicTByomas HOPMATHBHO-TeXHHYECKAS H TEXHOJIOIHIeCKAs] JOKYMEHTAIMS:
- IIpaBHJIa TEXHHKH O€30I1aCHOCTH.

3.2. Undopmanuonnoe odecnedenne 00y IeHHs

ITepeuens pekoMeHIyeMbIX yueOHBIX H3anui, MHTEpHET-PECYPCOB, NOIOIHHATCIBHOMN THTEPaTYPBL.
OcHoBHBIC HCTOYHHKH:

1, Fenses I.K.,, Quimuiuy I' M., Kysueyoea JI.H. u dp. Buonorus (6azoBsii yposens). 11 kmace. — M.,
2014.
2 Tabpuensn O.C., Ocmpoymoe HM.I. Xwmvusa i npodeccH H CIENMaJbHOCTEH CONHAILHO-

SKOHOMHYECKOTO ¥ T'YMaHHTAPHOIo mpoduinel: yaeOHUK IUId cTyn. YUpeKaeHnit cpel.npod. oOpa3oBaHus.
-M.,2014.

3. Marxuuwes I' 4. ®uzuka: Yueb. ms 10 k. obimeobpazoparensueix  yupexaenui / "5, Makuies,
B.B. Byxosues, H.H. Cotckuit. — 12-e u3a.- M.: IIpoceemenue, 2015. — 336, c;

JONOTHHUTeIbHBIE HCTOYHHKH!

4.  Tabpuensn O.C. Xumumsa. 10 wmacc: Yueb. mms obmeobpazoparensHeix Yupesxaenuit / O.C.
Tabpuesnan, ®.H. Mackaes, C.IO. [Tonamapes, B.W. Tepenun; nox pexn. B.J. Tepenuna. — 2-e u3., neppad.
U nmon. — M.: Jlpoda, 2015. — 304, c;

5. - Ta6puensn O.C. Xumms. 11 knacc: Yueb. mis obmeobGpasoBarensabix Yupexaenuit / O.C.
I'abpuensu, ®.H. Mackaes, C.1O. [lomamapes, B.W. Tepenun; mox pen. B.M. Tepernuna. — 2-e usn,,
nepepad. U mom. — M.: [Ipoda, 2011. — 304, c;

6. Omenvuenrxo B.II. Pusuka / B.I1. Omenpuenko, I'.B. Antonenko — Poctos 1 / JI: @ennke, 2013, —
318, ¢ — (Cpennuee npodeccronanbHOe 00pa30BaHNE)
7. Konecnuxos C.H. O6mas 6uonorus / C.M. Konecuukos. — PoctoB H /]I: ®enuxc, 2012. — 283, c.

(Cpennee npodeccruonansHOE 00pa3oBaHue).
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8. Camoiinenxo II.H. COOpHHK 3afiad W BOIPOCOB IO (u3mke. Yued. mocobue mist crya. obpazosar.
yupexaennii cpen. npod. obpasoranus / [L.M. Camoitnenko, A.B. Ceprees. — 2-e u3sz., crepeotin. — M.:
Wznmarensckmii nenTp «Axamemus» 2013 — 176, c;

9.

HHTepHET-pecypcesnl:

10. http://www.edu.ru ®epepanpapii noptan Poccuiickoe o6pazoBaHue;

11 http://www.school.edu - "Poccuiickuit 06meobpazoBaTenbHEL opTan';

12, http://www.allbest.ru - "Coro3 06pazoBaTenbHEIX CaliTOB";

13. http://www.rost.ru/projects - Hanmonansusni mpoekt "OOpazosanue”.

14. http://eor.edu.ru/-®enepanbHbIi NEeHTP HHOOPMAITHOHHO-00Pa30BATENEHEIX PECYPCOB
15. http://www.mon.gov - Odurmansubii caiit MuHHCTEpCTBa 00pa3oBaHus U HAyKH Poccuiickoit
Deneparnuu

16. http://www.edunews - "Bce ang moctynaromux"

[ http://Tlopran "BCEOEYY"

18. http://www.km.ru — bubmorexa Kupuna u Meponusa

19, http://www.newseducation.ru - "Bosbmas mepemena”

JucTaHINOHHAS MO/IEPHKKA
Wudopmanmonnas mnopmepikka yd4eOHOM MUCIMIUIMHBI OCYINECTBISETCS dUepe3 BHpPTyalbHBIA KIacc
KOJUIE[[Ka, B KOTOPOM pa3MeIIaloTcsl Bce MaTepHalTbl (CTaThH, IPE3EHTAIIHH, TECTEI)
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4. KOHTPOJIb ¥ OIIEHKA PE3YJIbTATOB OCBOEHW S YYEFHON AV CLIAILINHbBI

OVY/1.12 ECTECTBO3HAHHE

KOHTpOJTB H OIICHKa PE3yJIbTaTOB OCBOCHHIA y‘IGGHOﬁ JUCHHIIIMHBL OCYIIECTBILICTCA MPCIIONaBaTCIIEM B
IIpoLecce MNPOBENEHHA IIPAKTHYCCKHX 3aHSITHH, TCCTHPOBAHHS, d TakKKE€ BBIIOIHECHHA O6Y‘13.IOIIIHMHCH
HHIWBHAYaJIbHBIX 3aJaHuit, TIPOCKTOB, HCCIISIOBAHHH.

Pe3yabTaThl 00ydeHus
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHMS)

®DopMBI H MeTOAbI KOHTPOJIS H OIIEHKH
pe3yabTaTOB 00y4UeHHs

YMEHMUA:

- BJIaJEHUC OCHOBHEIMH METOIaMH HAYIHOTO
[I03HAHWSA, HCIONB3YEMbBIMH B XMMUH:
HaOTIOJICHNEM, OIIMCAHHEM, H3MEPEHHEM,
SKCIIEPUMEHTOM; yMeHHUE 00pabaTeiBaTh,
00BSICHATH Pe3yIbTAThI IIPOBEIEHHBIX OILITOB H
JIeNIaTh BBIBOIBI;

- TOTOBHOCTh M CIIOCOOHOCTH IPUMEHATH METOMBI
TIO3HAHYS TIPH PENICHHH NPaKTHYECKHX 3a/ad;

- BIaAeTh OCHOBHBIMH METOJaMM HAy4IHOTO

IIO3HaHHA, HCIIOJIE3YEMBIMH IIpH
6HOHQTI/I‘i€CKHX HCCIICTOBaHHAX JKHBBIX
O6LCKTOB H OKOCHCTEM! OIIHMCaHHEM,
H3MCPCHHEM, IIPpOBEAEHUCM HaGI]IOJIeHHi;I;
BBIABJICHHEC H OIlCHKa AHTPOIIOTCHHBIX

H3MEHEHUH B IPUPOJIE; OOBACHATE PE3YNETATEL
OUOTOTHUECKUX HKCIEPHMEHTOB;
- pelIaTh JIeMeHTapHble OHOIOTHIECKUE 3aJa4H;

[TpaxTuyeckas padora Nel

[TpaxTuyeckas pabota Ne2

[IpakTryeckas pabora Ne3

[IpakTiyeckas pabora Ned

KonTtpomsase paboTel, 3a1aHHs, TECTOBLIE
3allaHUsL.

3HAHMUA:

- MECTO XHMHH B COBPEMEHHOH HaydHOH KapTHHE
MHpa; TOHHMaHHE POJIM XUMHH B (HOPMHUPOBAHHH
Kpyrozopa ¥ (YHKIMOHAIBHOH TI'paMOTHOCTH
YeoBeKa I PENIeHHts MPAKTHYECKHX 3a1ad;

- OCHOBHBIE XUMHYECKHE ITOHATHS,

- TEOPHH, 3aKOHB! ¥ 3aKOHOMEPHOCTH XHUMHU;

- XUMHUYECKYIO TEPMHHOJIOIHIO B CHMBOJIHKY;

- pons ¥ MecTo OHONOrUH B COBPEMEHHOM HayIHOR
KapTHHEe MHpa M [OHMMAHHE POJNH OHOIOTHH B
bopMUpOBaHHH KPYIro30pa;

- OCHOBHBIE ITOHATHS OHOJOrHH, OHOIOIMYECKYIO
TEPMHHOJIOTHIO H CUMBOJIHKY;

- GHoIOTHYeCKHE CUCTEMBI Pa3HOTO YPOBHS;

- CTPOCHHE 31 (O YHKIIMOHMPOBAHUE
OuonmormgeckuX OOBEKTOB: KIETKH, I€HOB H
XpOMOCOM, CTPYKTYPEI BUJIA U DKOCHUCTEM;

- CYIIHOCTE OHOJIOTHYECKUX IIpOIecCoB:
PasMHOXKEHH, OIINIOJOTBOPCHHA, OeHCTRHA
HCKYCCTBEHHOTO H C€CTCCTBCHHOT'O 0T60pa,

(bopMHpOBaHHUE IIPUCIIOCODTIEHHOCTH,
MIPOMCXOKICHHE BHOB, KPYTOBOPOT BEIIECTB H
IpeBpalleHHe JHEPIHMH B KIETKE, OpraHu3Me, B
sKocHcTeMax u bmocdepe;

Coobmrenusi, pedeparsl, 3cce, 3aJaHms.
3amanue B TecToBOM GopMe, TUKTAHTEI,
KOHTPOJIbHEIE PabOTEL
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BOITPOCHI JIsI UTOI'OBOI'O KOHTPOJIA (Buoorus)

00 T oW WA g 3 1D 1
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23.
24.
23,
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[Tpu3HAaKK KHUBBIX OPraHU3MOB.

Mmuoroo6pasue KHUBBIX OPTaHH3MOB.

VpoBHEBas opraHu3anys KUBOH IPUPOILI M 3BOJIOIHAL

OcHOBHEIE 3aKOHOMEPHOCTH BO3HUKHOBEHHSA, PA3BUTHA U CYIIECTBOBAHHKS KHU3HU Ha 3eMIIe.
Knerxa — ocHOBHast CTPYKTYpHO-(QYHKIIHOHAIBHAS €IMHHIIA BCEX )KUBEIX OPTaHH3MOB.
Opranmyeckue 1 HEOPraHUIECKHE BEIIECTBA KIIETKH U JKUBBIX OPTaHH3MOB.
[TpoxaproTHYeCcKHe U SyKapHOTHIECKHUE KIICTKH.

Bupyce! kak HexJIeTouHast (popMa JKU3HE U UX 3HAYESHHE.

ITonosoe 1 GecroI0e pa3MHOKEHHE.

. Metios.

. O6pazopanue MMONOBEIX KIETOK H OILIOOTBOPEHHE.

. OHTOTEHE3.

. OMOpHOHaIBHBIA 3Tall OHTOIEHE3A.

. OcHOBHEIE cTam SMOPHOHATBHOTO Pa3BUTHSL.

. IlocToMbproHaTLHOE pa3BUTHE

. 'eneTnka — HayKa 0 3aKOHOMEPHOCTSIX HACJIE/JICTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB.

. [ToHsTHE reH, reHoTHI, (EHOTHII, aJUIelb, XPOMOCOMBI, HACIIEACTBEHHOCTh, IIPH3HAK, JOMHHAHTHBIA

peH€CCHBHBIﬁ I'€H

. Monorubpumaioe # TUrHOPHAHOE CKPEIABAHMSL.
19.
20.
21.
22.

CrenneHHoe HaclleJJOBaHHeE.
3aKOHOMEPHOCTH U3MEHYHBOCTH.
HacnencTBenHas MM FeHOTHIIMYECKAs H3MEHUHUBOCTE.
MouduKanoHHas H3MEHYHBOCTb
MyTanumn
MyTareHs.
OBomonnonHoe yuenue Y. Jlapeuna.
EcrectBenHslil 0TOOD.
JIBHIKYIIIME CHIIBI SBOIIOIHH. .
MHKPO3BOJIFOLHSL.
Konuenus Bua, €ro KpUTEpPHH.
[Momynsamus — cTpyKTypHas eJMHHLIA BUAA H 9BOJIOIHH
AnanTanMy OpraHu3MOB
OBOIIOLUS YET0BEKA.
EMMHCTBO IPOHCXOKICHHS YEJIOBEUECKUX pac
OKOJIOTHs — HayKa O B3aUMOOTHOIIEHUSX OPraHU3MOB Mex1y coOOH U OKpy:KaroleH cpenoi.
Oxonormgeckre GakToOphl, HX 3HAUEHHUE B JKH3HU OPTaHU3MOB.
DKOIOTMYECKHE CHCTEMEL
BunioBas u mpocTpaHCTBEHHAS CTPYKTYpa 3KOCHCTEM.
[Tuimeskle CBA3M, KPYTOBOPOT BEINECTB M IPEBPAICHHAE JHEPTHH B DKOCHCTEMAX.

39. MeXBHIOBBIE B3aHMOOTHOIICHHS B DKOCHCTEME:! KOHKYPCHITHA, CHMGHOB, XHIMTHHYCCTBO, IIapasHTH3M.

BOITPOCHI 4JIA HTOI'OBOI'O KOHTPOJISA (Xumus)

Ox LAl IS T N7 =

Ilepronudeckuii 3aKOH.
ATOMHO-MOJEKYJISIPHOE CTPOESHHUE BEI[ECTRA.
dusuyecKue U XUMUYECKHE CBOMCTBA BEIECTB
PactBOpEI

PacTBOpeHne TBEp/BIX BEIIECTB H Ia30B.
3aKOH COXpaHEHHUs MACCHI.

22



7. Maccosag I1o7s BEIECTBA B PACTBOPE.

8. OCHOBHBIE KJIACCHI HEOPTaHUYIECKHX COEIUHEHUH.
9. XUMHPYecKHe CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBAHHH M COJIEH.
10. TlepuoamdecKui 3aKOH.

11. Tlepuomuueckas Tabmuna JI.HM. Menneneesa.

12. CtpoeHue aToMa.

13. DnexTponMTHYECKas THCCOIHAIIN.

14.  JIucmepcuble cucTeMbl. Boja.

15. PactBoOpsIL

16. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHEIE PEAKIIHH.

17.  CxopOCTb XHMHYECKHX PEaKIIUH.

18.  IIpemMeT opraHMYECKOH XHMHH.

19. Crpoenue aToMa yriepoja.

20. Teopus cTpOeHHs OpraHAYecKHX coenunenuit A.M.byrneposa.
21.  AnKaHbL

22. TomMonoruuecKui psj alKaHOB.

23, XuMuUeCKHE CBOMCTBA AJIKAHOB.

24. AnKeHBI.

25. AnxagueHbl H Kay4dyKH.

26. AIKHHEL

27. TlpemenpHbie OJIHOATOMHBIE CIIMPTEL

28. MamuoroaroMHble COUPTEL. DEHOIL.

29,  ANBIeryjisl

30. IlpemenbHbIE OJHOOCHOBHBIE KapOOHOBEIS KUCIIOTEL.
31. benxun.

32.  XupeL

33.  VrueBomsL

BOIIPOCHI JIJIA UTOI'OBOI'O KOHTPOJIA (Pu3uxa)

1. Mexanudeckoe nuxenue. OTHOCHTEIBHOCTD JBIKEHHA. PABHOMEPHOE U paBHOYCKOPEHHOE
TIPSIMONHHEHHOE JIBHIKEHHE.

2. Baaumopeficteue Ten. Cuna. 3akoHbI AMHAMHKH HeroTOHA.

3. iMoyibe Tena. 3aKoH COXpaHeHUs UMIyIIbea. IIposBienne 3akoHa COXPaHEHH UMITYTIECa B IPUPOJIC U
€r0 WCIIONB30BAHUE B TEXHUKE.,

4, 3axoH BcemupHOro Taroterus. Cuna TskecTr. Bec Tena. HesecomMocTs.

g. 3a,n;aqa Ha IPUMEHEHHE IIEPBOT0 3aKOHa TEPMOIMHAMHKH.

6. OmBITHOE 0OOCHOBAHHE OCHOBHBIX MOJIOXKEHHH MOJIEKYJIAPHO-KHHETHIECKOH TCOPHH CTPOCHAS
BemecTBa. Macca ¥ pa3Mephl MOJIEKYJL.

7. UneansHblit ra3. OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO-KHHETHYECKOH TEOPHH H/ICATTBHOTO rasa.
TeMmmeparypa u ee uamepenue. AOCOmOTHaT TeMIIEPATYpa.

8. Mcmapenwe 1 KoHneHcanus. HackIennble H HeHACHIIEHHBIE TTaphL BraxnocTs Bo3myxa. Msmepenne
BII2YKHOCTH BO3IyXa.

9. Kpucraumayeckue u aMmopdHble Tena. YIpyrie  mIacTHIecKHe neQopMaliii TBEPIbIX Tell.

10. BayTtpennss sueprus. [lepBoiit 3aKoH TepMoiuHaMuKH. [IprMeHeHre mepBoro 3aKo0Ha TePMOJAHHAMUKA
K u30mporeccaM. AjuabaTHEIA IPOIECC.

11. BzaumopeicTBrE 3apsukeHHbIX Tell. 3akoH KynoHa. 3aKoH COXPaHCHHS DIEKTPUYECKOro 3apaa.

12. KonmeHncaTophl. DIEKTPOEMKOCTs KOoHIeHcaTopa. I [puMenenne KOHIEHCATOPOB.

13. Pa60oTa ¥ MOIIHOCTE B LENH IIOCTOSHHOTO TOKA. DIeKTPOBIKyINas cuna. 3akoH OMa ULt MOTHOH
LEIH.

14. MarauTroe none. J[eicTRHe MATHUTHOTO II0JIs Ha 3NEKTPHYECKHH 3aps/l ¥ OIBITHL, IIOATBEPKIAFOIIHE
3TO IeHCTBHE.
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15. Iomymposoauuku. CoGCTBEHHAs W IIPUMECHAS IPOBOAUMOCTE ITOIYIIPOBOIHHKOB. z
ITomynpoBoJHHKOBEIE TPHOOPEL

16. DnekTpoMarHuTHAS HHAYKIHA. 3aKOH dIeKTPOMArHuTHOM uHAyKun. Ilpasuno Jlenna.

17. fBnenue caMOMHIYKIHH. HIYKTHBHOCTE. DIEKTPOMATHHTHOE IIOJIE.

18. CeoOomibIe B BEIHYKIEHHEIC 31IeKTPOMarHuTHEIe Konebanus. KoneGarensupli KOHTYp H
IIPEBpAIlCHHE SHEPIHH [IPH 3IEKTPOMArHHTHRIX KOTeOaHusIX.

19. DyieKTpOMAarEUTHEIE BOTHEL H MX CBOiCTBA. [IPHHIMHIIEI PATHOCBS3H | IIPAMEPE! HX IPAKTHUECKOTO
HCIOIB30BAHHS.

20. BonHoBEIE cBOlMCTBA CBETA. DIIEKTPOMATHHTHAS [IPHPOIA CBETA.

21. Omnsrrsl Pesepdopma mo paccesnuro o-gactuir. SnepHas Mozxens atoma. Ksantossle mocTtymnarts Bopa.
22. Hcryckanne ¥ IOTIomeHue ceeta aromaMu. CIIEKTpalbHbIA aHaIus3.

23. ®oToaeKT U ero 3aKoHkL YpapHeHHe DiHmTeiina s horosddekra. [Ipamenerne GoTosddexTa B
TEXHUKE. :

24. Cocras sjipa atoma. M3oTomsL. DHeprus cs3u siapa atoMa. {enmas suepaas peakius. YCIoBus ee
IIPOTEKAHMA. TepMOANACPHBIE PEAKITHH.

25. PapnoakTHBHOCTE. BH/IBI palMOaKTUBHEIX H3IIyICHHIT H METO/IbI HX PETHCTpaIuH. bHomornyeckoe
JEHCTBHE HOHU3UPYIOIIHX U3ITyICHHH.
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