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1. HACIHOPT IPUMEPHOM IMIPOI'PAMMBI YYEBHOU JAUCIHUIIJINHBI
EcrecTBO3HAaHUE

1.1. O6aacThL NpUMeHEeHUsI MPUMEPHOH MPOTrPaMMbl

PabGouass mnporpamMma y4eOHOM AMCHMIUIMHBI  SIBJISIETCSA  YacThlO  OCHOBHOM
npodeccuoHallbHOW  oOpa3oBaTesibHOM mporpamMMbl B cooTBeTcTBUU ¢ DI'OC,
peanu3yrouMX MOArOTOBKY CIELUUATUCTOB CpelHero 3BeHa no cnenuaibHocTsM  CIIO:
38.02.03 «OnepaunoHHas I€SITEIbHOCTh B IOTUCTUKE».

CormacHo uceMy MuHHCTEpCcTBa 0Opa3zoBanus u Hayku Poccuiickoit deneparu
or 17.03.2015 Ne 06-259 «O wnHanpaBaeHUH [I0paOOTAHHBIX PEKOMEHIAUN IO
OpraHM3ali TOJNyuYeHUs: CpedHero ooOmero oOpa3oBaHus B MpeAeaX OCBOCHHUS
o0pa30BaTeNbHBIX MPOTPaMM CpEIHEro MnpogecCHoHaIbHOrO0 o0Opa3oBaHMs Ha 0ase
OCHOBHOTO 00111er0 00pa30BaHus ¢ Y4ETOM TpeOOBaHUN (peepaIbHBIX TOCYIaPCTBEHHBIX
o0Opa30BaTeNbHBIX CTAHAAPTOB U MOJy4YaeMoil mpodeccur Win CHeualbHOCTH CPEIHETO
PO ECCUOHATEHOTO 00pa30BaHUs» IUCIUIUIMHA «ECTecTBO3HaHUE» B YUPEIKICHUSIX
cpennero mpodeccruoHansHOTO OOpazoBanus (mamee — CIIO) m3ydaercs ¢ ydeTom
npoduis moayyaemMoro npodeccuoHaIbHOTO 00pPa30BaHMSL.

Pabouast mporpamma ydeOHOW AucHHILIMHBI «EcTecTBO3HaHME» paspaboTaHa Ha
ocHOBe DenepallbHOr0 TOCYAapPCTBEHHOTO 00pa30BaTENBHOIO CTAaHAAPTa CPEIHErO
obmiero 00pa3oBaHMs U TPUMEPHON MPOrpaMMbl  001Ie00pa3OBaTEIBLHON y4eOHOM
muciuIuinebel - «EctecTBo3HaHuMe»  ans MPOQECCHOHANBHBIX  00pa30BaTENbHBIX
opranm3anuii  (ABTopel: IL.M. Cawmoiinenko, O.C. I'abpuensn, I[I.M. CkBopiion),
pekoMmenoBaHHONH PI'AY «DenepanbHbIi HHCTUTYT Pa3BUTHS 00pa3oBaHUs» (MPOTOKOJ
Ne 3ot 21.07.2015).

OcHOBY mporpamMMbl COCTABIJISIET COJIEpPKAHUE, COTJIACOBAHHOE C TPeOOBaHUSMU
(denepaibHOr0O KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHAApTa CPeIHEro (IOJHOro) OOIlero
obOpa3oBaHus 0a30BOTO YPOBHSI.

[Iporpamma Bkitodyaer B ceOs TpuU OCHOBHBIX paszzena, oOJajgarouue
OTHOCUTEJILHOM  CaMOCTOATENBHOCTBIO U LIEJIOCTHOCTBIO:  «Du3uka», «XUMHUS»,
«buomorus».

1.2. MecTo y4eOHOH AUCUMILUIMHBI B CTPYKType OCHOBHOI mnpodeccuoHAJIbHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI:

OOmue y4yeOHbIE AUCUUIUIMHBI MO BBIOOPY U3 00sA3aTENbHOM MpEeAMETHOH 00sacTu
«EcTtectBennnie Hayku»: EcrecTBo3Hanue B 00béme 108 yacos.

1.3. Hean u 3aga4u y4eOHOM IMCUMILIMHBI — TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHS
y4eOHOH TUCHUIIMHBI:

Conepxxanue mnporpammbl  «EcTecTBO3HaHME» HaNpaBIEHO Ha  JIOCTUKEHUE
CIEAYIOIINX LeJIei:

- OCBOCHHE 3HAHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MUPA U METOAX
€CTECTBEHHbIX HayK; 3HAKOMCTBO € HauOoyiee Ba)XKHBIMU HUICSIMU U JTOCTHKEHUSIMU
€CTECTBO3HAHMs, OKA3aBIIMMHM OIIPEACISIONIEEe BIUSHUE HA pa3BUTUE TEXHUKU U
TEeXHOJIOTUH;

- OBJIQ/ICHUE YMEHUSMHU IIPUMEHSTH [IOJIyYE€HHbIE 3HAHUS JUJIs1 OOBSICHEHUSI SBJICHUI
OKpY)KAIOIIEr0  MHUpPA,  BOCHPUATUS  HMH(OpPMALMM  €CTECTBEHHO-HAYYHOIO U
po(heCCUOHATIBHO 3HAYMMOI'O COZEpPXaHUs; Pa3BUTUE HMHTEIUIEKTyaJIbHbIX, TBOPUYECKHUX
CIIOCOOHOCTE W KPUTHYECKOTO MBIIUICHUS B XOJA€ MPOBEACHHUS MPOCTEHIINX
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WCCIICIOBAHNM, aHAJIM3a SIBJICHUM, BOCIPHUATHS U HUHTEPIIPETALMU €CTECTBEHHO-HAYYHOU
uHpOopMaIuy;

- BOCIHUTaHHUE YOEXKJIEHHOCTH B BO3MOXHOCTH IO3HAHMS 3aKOHHOW NPHUPOABI U
UCIIOJb30BaHUsl JOCTH)KEHUM €CTECTBEHHBIX HAyK [JIl pPAa3BUTUS LMBWIW3AUWA U
NOBBIIEHUS KAYECTBA KU3HU;

- MPUMEHEHHUE €CTECTBEHHO-HAYYHBIX 3HAHUM B IPO(PECCUOHATBLHON NESITeIbHOCTH U
MOBCEAHEBHOM KU3HU ISl 0OecrieueHns] 0€30MaCHOCTH KU3HENESITeIIbHOCTH; TPAMOTHOTO
UCIIOJIb30BaHUsl COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbs, OKPYKAKOUIEN CPELBI.

OcBoeHue conepkaHusi ydyeOHOM TUCHUIUIMHBI «EcTecTBo3HaHME» OOecrneyrBaeT
JOCTHKEHUE CTYJICHTaMHU CIEAYIOIUX Pe3yJIbTaToOB:

JIUYHOCHIHbBIX:

— YCTOWNYHMBBIA MHTEPEC K UCTOPHUH U JOCTIKEHUSM B 00JIACTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 332 POCCUMCKUE ECTECTBEHHBIE HAYKU;

— TOTOBHOCTh K TMPOJODKCHHIO OOpa30BaHMs, MOBBINICHUIO KBATHM(PUKANA B
n30paHHON MPOQPECCHOHATBHON AESITEIIbHOCTH C HWCIOJh30BAHWEM 3HAHWW B O0JACTH
€CTECTBEHHBIX HAYK;

— OOBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIMH B O0OJACTH €CTECTBEHHBIX
HayK JJis 4eJloBeKa U OOIlEecTBa, YMEHHE MCIOIb30BaTh TEXHOJIOTUYECKUE JOCTUKEHHUS B
obOnactu (U3UKU, XUMUHU, OUOJOTUU AJIS MOBBIIIEHUS] COOCTBEHHOIO MHTEIJIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpOo(deccCuOHaIbHOM 1eITeIbHOCTH;

— YMEHHUE MTPOAHAIU3UPOBATh TEXHOT€HHBIE MMOCIEACTBUS IJI1 OKPYKAIOLIEH CPEMAbI,
OBITOBOU M MPOM3BOJICTBEHHOM JEATEIHHOCTH YEIOBEKA,;

— TOTOBHOCTh CaMOCTOSITEIPHO JOOBIBATH HOBBIC IS CEOSl €CTECTBEHHO-HAYUYHBIE
3HAHMS C UCTIOJIB30BAHUEM JIJISI TOTO JIOCTYITHBIX HCTOYHUKOB MH(OpMAINN;

— YMEHHE VIPaBIATh CBOEH IIO3HABATEIBHOW JEATENBHOCTBIO, IPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO PA3BUTHS;

— YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIE B3aHMOOTHOIIEHUS] B KOMAH/JIE MO PELICHUIO
00ImMX 3a7a4 B 00JIaCTH €CTECTBO3HAHUS,

MemanpeomemHbix:

— OBJAJACHUE YMEHUSMHM M HaBbIKAMHU PAa3JWYHbIX BHJIOB I[103HABATEIbHOU
NEATEIIbHOCTH JIJISl U3YUYEHHUS Pa3HbIX CTOPOH OKPYKAIOLIEr0 €CTECTBEHHOTO MUPA;

— TNpPUMEHEHUE OCHOBHBIX METOJOB TO3HAHUA (HAOJIIOIEHUS, HAYYHOTO
AKCIEPUMEHTA) JUISl U3YUYEHHUS PA3JIUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KApTHHBI MHPA,
C KOTOPBIMHU BO3HUKAET HEOOXOUMOCTh CTAJIKUBATHCA B MPOPECCHOHAIBHOM cepe;

— yMEHHUE ONPEACNsITh eI W 3aJa4dl eSATeIbHOCTH, BBIOMpATh CPEICTBA ISl MX
JOCTHKEHUS HA IPAKTUKE;

— YMEHHE HCHOJIb30BaTh PA3JIMYHbIE WCTOYHUKU JJISI TIOJYYEHHUS] €CTECTBEHHO-
HAay4YHOW MH(POPMAIIUHA W OIICHWBATH €€ IOCTOBEPHOCTH VISl JOCTHIKCHUS TIOCTABIICHHBIX
HeJIeH U 3a/1ad;

npeomemmuuix:

— cOpMHUPOBAHHOCTH TPEACTABICHUA O IIEJIOCTHOW COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHE MHpA, NPHUPOAE KaK E€JUHOM LEJIOCTHOM CHUCTEME, B3aMMOCBSA3U
YeJI0BeKa, MPUPOJIbI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciTadax BceneHHoit;

— BIIQJICHUE 3HAHMSIMHU O HauOOJiee BaXKHBIX OTKPBITUSAX M JTOCTUKEHUSAX B 00JaCTH
€CTECTBO3HAHMSI, MOBJIUSBIINX Ha ABOJIOLMIO MPEICTABICHUN O MPUPOJE, HA Pa3BUTHUE
TEXHUKHU Y TEXHOJIOTU;

— c(pOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSITh €CTECTBEHHO-HAYUYHbIE 3HAHUS IS
OOBSCHEHHSI OKPYKAIOITUX SIBJICHUH, COXpPAHEHHS 37I0POBbsI, 0OeCTieueHHs] 0€30MacHOCTH
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KU3HEACSITENbHOCTH,  OEpeXHOr0  OTHONIEHHS K  TNPUPOAE,  PalMOHAIbHOTO
MPUPOIONIOIB30BaHUS, a TAK)KE BBITIOJIHEHHSI POJIM TPAMOTHOTO MOTPEeOUTENS;

— chOpPMHUPOBAHHOCThH MPEJCTABICHUN O HAYYHOM METOJE IMO3HAHMS MPUPOILI U
CPEACTBAaX H3YyYECHUS MeEramupa, MaKpoMupa W MHUKPOMHpPA; BJIaJCHUE MpHUEMaMU
€CTECTBEHHO-HAYYHBIX HaOJIOJECHUM, OMbITOB, UCCIEIOBAHUNA U OLUEHKH JTOCTOBEPHOCTU
NOJIYYEHHBIX PE3YJIbTATOB;

— BJQJICHUE TMOHATHUMHBIM AalllapaToOM €CTECTBEHHBIX HAYK, IO3BOJIIOIIUM
NO3HABaTh MHp, YYacTBOBaTb B JUCKYCCHSIX II0 €CTECTBEHHO-HAYYHBIM BOIIPOCaM,
UCII0JIb30BaTh PA3IMYHbIC MCTOYHUKU MH(OPMAIUH AJI MOATOTOBKH COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCUTHCSA K coobmenusm CMMU, coneprkaium HaydHYI0 HH()OPMALINIO;

— Cc(pOpPMUPOBAHHOCTh YMEHHM MOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYyYHOTO
3HAHUA Ui KaXJOr0 4YeJoBeKa HE3aBUCHUMO OT €ro MpoQecCHOHAIbHOW AESITENbHOCTH,
pa3nuyath (aKThl M OLEHKHU, CPABHHBATh OIEHOYHBIE BBIBOJBI, BUAETH HX CBS3b C
KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAEIIEHHON CUCTEMOM LICHHOCTEH.

1.4. PexomeHayemMoe KOJMYECTBO 4YAacCOB HAa OCBOEHHE TPHUMEPHOIi MPOrpamMmbl
Y4eOHOi TUCIUNIHHDI:
MaKCHUMaJbHOW yueOHOW Harpy3ku oOydaromerocs 162 gac, B TOM 4nce:
00s13aTeNbHOM ayIUTOPHOH yueOHOM Harpy3ku oOydaromierocst 108 gaca;
CaMOCTOSITEeNILHON PabO0Thl 00yUaroIierocst 54 4acos.
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2. CTPYKTYPA U IIPUMEPHOE COJIEP’)KAHHUE YUYEBHOMU JUCIHHAITINHBI
EcTtecTtBO3HaHUE

2.1. O0beM y4eOHOM TUCHMILUIUHBI U BUAbI YUeOHOIi padoThl

Buj yueOHol paGoThI Oovem uacoes

MakcumanbHasi yueOHasi HAarpy3ka (Bcero) 162
O0s13aTesibHAsE ayIMTOPHAs yyeOHasi Harpy3Ka (Bcero) 108
B TOM YHCJIE:

nabopaTopHbIe pabOTHI 3

NPAKTUYECKUE 3aHITHUS 7

KOHTPOJIbHBIE paOOThI 9
CamocrosiTenbHasi padora o0y4aromerocsi (Bcero) 54

B TOM 4HCJIC: BHEAyJIWTOPHAas CaMOCTOsATeNbHAas pabora,
VH/IMBUTYaJIbHBIE TPOEKTHI

Hrororas arrecramus B popme g epeHUMPOBAHHBIN 3a4eT

Paznen «Xumusi» B 1 cemectpe

Paznen ®uszuka», «buosorus» Bo 2 cemecTpe




2.2. IlpumepHbIi TeMATHYECKHUIl IVIaH U coepKaHue Y4eOHOH TMCHHMIIIMHBI

EctecTBO3HAHUE

HaumeHnoBanme pa3iejioB U TEM

ConepikaHue y4eGHOro MaTepuaJia, 1abopaTopHble PadoThl U MPAKTHYECKHE 3aHATHS, CAMOCTOSITEIbHAsI
padoTa o0yuarommxcsi, KypcoBasi padora (IpoeKT) (eciu npedycmompennl)

OobeM
JacoB

YpoBeHb
OCBOEHHU
a1

2

4

Paszgen 1. PUBUKA

1 cemecTp

BBeaenue

dusuka — ¢yHIAMEHTaIbHAas Hayka O TMpUpoae. EcCTecTBeHHO-HAyYHBIH METOJ IO3HAHMS, €ro
BO3MOXKHOCTH W TPAaHUIBI MPUMEHUMOCTH. OKCIEPUMEHT M TEOPHsS B IPOLIECCE MO3HAHUS TMPHPOJBI.
MonenupoBanue (HU3MYECKUX SBICHUHA H MpoleccoB. EAMHCTBO 3aKOHOB MPHUPOJIBI M COCTaBa BEIIECTBA
Bo Bcenennoil.

Tema 1.
Mexannka

ConeprxkaHre yaeOHOTO MaTepraa

14/11

1.Mexanuueckoe aeuxenue. Cucrema orcueta. Tpaekropus asuwxkenus. [lyte. I[lepememenne. CkopocTs.
PaBHOMepHOE NIPSAMOJIUHENHOE JBUKEHUE.

2. OTHOCHTEIHFHOCTh MEXAaHWYECKOTO IBIDKEHUS. 3aKOH CIIOKCHHS CKOpocTed. ['padwku IBMKCHUS.
CpenHsss CKOpPOCTh TIpU  HEPAaBHOMEPHOM  JIBUKCHHMHM. MTHOBEHHass CKOPOCTh. Y CKOpCHHE
PaBHOyCKOpeHHOE TpsiMonHHEHHOE aBrbkeHue. CBOOOJHOE majeHue Tei. KpuBoNHMHEHHOE JBIKEHUE.
YrioBas ckopocTb. PaBHOMEpPHOE ABUKEHHUE MO OKPYKHOCTH. [IeHTpOoCTpeMUTENbHOE YCKOPEHUE

3. Macca u cuna. Bzaumogetictsue Tein. 3akoHbl fuHaMuKu. Cuiibl B ipupoae. CrocoObl H3MEpeHHs CUIL.
WNuepuuansHas cuctema orcuera. Macca u cuia. BzaumoneiictBue Ten. 3akoHbl AuHamMukd. CHIBI B
npupoe. CriocoObl m3mMepeHus cuil. HepiuaabHas CUCTeMa OTcueTa

4.3akoH BcemupHOro TsroreHusi. HeBecomocTh. Mmmynbc Tema. 3akoH COXpaHEHHUS HMITYJIbCA.
PeaktuBHOE nBMXKCHHE. MexaHuueckas pabora. MOIIHOCTH

5.Pabota cunbl TATOTEHUS, CHIIBI YIIPYTOCTH U CHUJIBI TpeHUs. MexaHudeckas 3Heprus. Kunerndeckas
sHeprus. Kunernueckas sHeprus u padora. PaboTa CHIIBI TATOTEHUS, CHIIBI YIIPYTOCTH M CHIIBI TPEHHUSL.
Mexanndeckast sHeprus. Kunerndeckas sHeprus. Kunerwdeckas sHeprus W padora. lloTeHnmannHas
DHEPTHUSL.

6.J1abGoparopHas padora Nel «l3yueHue 3aBUCHMOCTH TIeproa KojdeOaHUi MasTHUKA OT JJTUHBI HUTH,
MAaccChI Tpy3a»
JlaboparopHas pabora Ne2 «lccnenoBanue 3aBUCUMOCTH CHIIBI TPSHUS OT Beca TeIa»

KonrtponbHas pabota Nel «Mexanuka»

CamocrosTenbHas padora:
1. Pemenne 3aga4 no teme «Kunemarnka» 2. Pemenue 3amad mo teme «J/{mHaMuKa»
3.CocraBneHue kpoccBopaa: 3akoHsl HeroToHa.

Tema: 2.
OCHOBBI MOJIEKYJISIPHOM

Conepkanre yu4eOHOTO MaTepuaia

9/5

1.WcTtopust aromuctuueckux ydeHuil. Macca u pasmepsl Mosekyn TermnoBoe aBrxkeHue. bpoyHoBckoe

CAdILN



(l)l/l3l/lKI/l U TEPMOAMHAMUKHU

nBwxkeHue. TeMmiiepaTypa Kak Mepa CpeiHEH KMHETHUECKOH 3Heprun yacToT MeanbHblid ra3. YpaBHEHHE
COCTOSIHHSI HMIealbHOro Tasza. M3omporiecchl ¥ ux rpadukd. MpeanbHbIH ra3. YpaBHEHHE COCTOSIHHS
njeabHOTO Ta3a. M30mporeccsl U uxX rpaduKy .

2.CBsi3b MEXIy JaBIIEHHEM M CpelHed KHHETHYecKoil sHepruedl momekyn. PabGora raza Mogpens | 2 2
xuaKocTu. [loBepxHOCTHOE HATSHKEHHWE W cMaumBaHWe. Kpucramnmueckne W amopgHbIEe BellecTBa.
BuyTpennss sHeprus. PaboTa u TermiooTaaya Kak crocoObl M3MEHEHUS BHYTPEeHHEH 3Hepruu IlepBolil u
BTOPO 3aKOHBI TEPMOTUHAMHKH
KonTpossHbie paboTa. 1
CamocrosTenbHas padora: 4 3
1.0630p pexkoOMEeHIOBaHHOM JTUTEPATYPHI O COBPEMEHHBIX IBUTATEIISIX BHYTPESHHETO CTOpPAHUS, TETUIOBBIX | 2 3
MamvH [IpuHnmner gevictBus TemwmoBblx MamuH. KIIJ[ termoBeix neurarenein [lopaboTka kKoHCHekTa | 2
JIEKIUHA ¢ TPUMEHEHHEM JOIMOJHUTEIBHOW JIMTEpaTyphl (COCTaBJICHHE 0030pa IMEePHUOIUISCKOM
JINTEPATYPHI)
Hroro | 23/17
2 cemecTp
Tema 3. Conepkanre yd4eOHOTO MaTepuaia 13/9
OCHOBBI YJICKTPOAUHAMMKH 1. B3aumomeiicTBue 3apsOKEHHBIX Tell. OJeKTpudeckwid 3apsia. 3akoH Kymona. Pemenme 3amau 2. | 2 2
DnekTpruyeckoe nojie [IpOBOAHUKN M M30JIATOPHI B DIEKTPHUCCKOM Iosie [1OCTOSIHHBIN 3IIeKTpUYIeCcKuid
TOK Cuna ToKa, HampssKEHUE, SJICKTPUYECKOE COMpOTHUBICHHE. 3akoH Owma. ITocTostHHBIN
anexkTpudeckuii Tok . Cnita Toka, HampspKeHUe, dJIeKTpuYecKoe cornpoTuBienne. 3akoH Oma. TertoBoe
JIEVCTBUE DJIEKTPUUECKOr 0O TOKA .
2.3akoH JIxxoyins Jlearia MarauTHoe 1mojie DJIEeKTPOJBHUTaTeIh SIBICHUS DIIEKTPOMArHUTHON WHIYKITHH 2 2
Onextporeneparop [lonyyeHne u nepeaaya 3MEKTPOIHEPTUN DIIEKTPOMArHUTHOE TOJIE.
DJIeKTPOMArHUTHBIE BOJIHBI
3.CKOpOCTh 3JIEKTPOMArHuTHBIX BoJH. Ceet. Jlucnepcus ceeta MuTepdepenuns u nudpaxiius cBera 2 2
3aKOHBI OTpAXEHUSI U IPeTIOMIICHHS cBeTa. OnTrueckue mpuoopsl. Mcmons30BaHUe AIEKTPOMArHUTHBIX
BOJIH B CPEJICTBAaX CBSA3M U MenuIuHe. PenieHue 3amay.
KontponbHas pabora Ne3 «DnekrpoarHaMuka ( padoTa HaJl OIIMOKaMH) 1
Jlaboparophas padora Ne 3 «M3yueHue sBiaeHus nHTepdepeHIIK U TU(PaKIIUU CBETa» 2 2
JlaboparopHas padora Ned4 «COOpKa 3JIEKTPUUECKOM [IEMU 1 U3MEPEHHUE CHITBI TOKA M HAIIPSDKCHUS Ha e¢
Pa3IUYHBIX y4acTKaX»
CamocrosTenbHas pabora: 4
3agaun, OTYET 110 3aJa4aM 2 3
Coobuienns: «CoBpeMEHHBIE ONITHYECKHE TPUOOPHI». 1 3
[MoaroroBka cooOIIEHHS O MPUMEHEHUH 3JIEKTPOMArHUTHBIX KOJICOaHUH B COBPEMEHHOM TexHuke. Padora | 1 3
rieueit CBY u np. CocTaBienne npe3eHTanum.
Tema 4. Copeprkanne ydeOHOTo MaTepuaia 8/4
Kone0anus u BOJIHBI 1.CBoOonnbie  KojecOanus. Ilepuon, yacToTa MW aMIUIMTY.A. l'apmonmueckne KkomebaHws. | 2 2

MaTreMaTUYCCKUN | HPY)I(I/IHHBIf/’I MasTHUK. MeXaHUYeCKHEe BOJHBI U UX BHUBI. 3ByKOBI>Ie BOJIHEI.
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VYIIbTpa3ByKOBBIE BOJHBI. YJBTPa3BYK M €r0 HCIOJB30BaHHE B MEJWIMHE H TexHUKe..CBOOOIHBIC
3JIEKTpOMarHuTHole KojicOanus. KonebarenbHplii KoHTYp. Popmyna TomcoHa. BrinyxieHHbIe
AJICKTPOMATHUTHEIE KOJIeOaHusl.

2. BBIHYXJICHHBIC JJICKTPOMArHUTHBIC KOJcOaHUs. [apMOHHMYECKHE DICKTPOMATrHUTHBIC KOJeOaHMS.
DNIeKTPUUYECKUH pe30HaHC. DIEKTPOMArHUTHOE ToJIe. DJIeKTPOMAarHUTHEIE BOJTHBI. Pemenus 3amad.

CamocrosTenbHas padora:

[MoaroroBka pedepaton: Temsr:

1.Pa3BuTHE MpeacTaBIeHU O MPUPOAE CBETA. 3aKOHBI OTPAXKECHHUS U MIPEJIOMIICHHS CBETA.
2.Untepdepenums cBera. Judpakuus cBeta. JudpaxiuonHas perrerka. 3.Ilonspusanus cBeTa.
Hucnepcus csera.

Tema S.
Jj1eMeHThbI KBAHTOBO# (pu3nKu

Coneprkanre ydeOHOTO MaTepuaia

6/2

1.BonHoBBIE M KOpITyCcKYIApHBIe cBoiicTBa cBeTa DoTtoaddekr. McmonszoBanue dporosdpdexra CrpoeHue
atoma. KBanroBas areprus [lormomenne n ucimyckanue ceera atomoM CTpoeHue aroMHOro sapa  Jlaszep
Onrtuueckass cmekTpockomusi. ODHeprusi cBs3um  CBs3pb Macchl M OSHEPrUM SlnepHast sHepreTuka
PagnoakTHBHBIC H3TyUCHHS

CaMocTosTeNbHas paboTa 00yJaroIIuXCst

HcTopust OTKPBITHS KBAHTOBBIX CBOMCTB cBeTa. Pedepar.

Hpe3eHTaHI/IH. PanroakTHBHOCTH M €€ HCTO0JIb30BAaHUE B TEXHUYCCKUX YCTaHOBKax

98]

CocraBncHue KpOCCBOpAA: CTpOCHI/IH aTOMa, KBAHTOBAsA SHCPIrus.

— =N~

Tema 6.
Jpoaronus Beenennoii

Conepkanre yu4eOHOTO MaTepuaia

4/2

Bboubiiol B3psiB. Bo3aMokHbBIE ClieHapUH 3BOJIIOIIMKA BeeneHHon

DBOIIIOIHS ¥ SHEPTHsl ropeHus 38E31 OOpa3oBaHue mIaHeTHRIX cucTeM  CoJTHEYHAsI CHCTeMa

CaMocTosTenbpHas pa60Ta:

CocrapiieHue KpOCCBOPIOB MO TeMe «IBoJoNMs BeeneHHoi»

OKCKypcHsl B IUIaHETapHUi

—_ == [ =

JubdepeHUpOBaHHBIH 3a4eT

Htoro

31/19

HUTOro

54/36

Paszgen 2. XUMMUS

1 cemecTp

1/1 | BBenenmue

XuMmuueckass KapTHHA MUpa Kak COCTaBHAs YaCTh €CTECTBEHHO-HAYYHON KapTHHBI Mupa. Poiib XUMUM B
JKU3HH COBPEMEHHOro o0ImecTBa. [IprMeHEeHHEe JOCTHXKCHUN COBPEMEHHOW XMMHU B TyMaHUTAPHOM
chepe aeATeIbHOCTH

oO1mecTBa.

Temal.
OO0mas xumus

15/10

1/2 | OcHOBHBIC MOHATHS ¥ 3aKOHBI XHMUH

IMpenmer xumuu. BemectBo. Atom. Mosekyna. XUMHUYSCKUN 3JEMEHT U (OPMBI €r0 CYIIIECTBOBAHMS.
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HpOCTBIe " CJIOXKHBIC BCIICCTBA.

2/3 | IleppomnyaecKkuii 3aK0H U Otkpertre Ilepuomndeckoro 3akoHa. 3HadeHwe Ilepmommdeckoro 3akoHa u IlepmomnyecKol CHCTEMBI 2
MEPUOJUYECKas CUCTEMA xuMmudeckux amemeHnToB JI. M. MenneneeBa /i pa3BUTHS HAyKW M MMOHMMAHUS XUMUYECKOW KapTHUHBI
XuMudeckux snementos . Y. Mupa. OCOOCHHOCTH pa3MELICHUS DJIEKTPOHOB 10 OpOHTANAM B aTOMax MajbIX M OONBLIMX MEPUOJOB.
Menpeneena XapakTepruCTHKa XMMHIECKOTO 3JIEMEHTA 110 ero moyiokeHnio B [ICX0.

3/4 | CrpoeHue BemecTBa Xumudaeckas cBs3b. KoBajeHTHas CBS3b: HEMOJApHAS W HojisipHas. MloHHas cBa3b. KaTHOHB M aHHOHBL. 2

Mertannuueckas cBs3b. BogopoaHas cBsi3b.
Bopa. Pacteopsr Bopa B mpupoae, ObITy, TeXHUKE M Ha MpoOM3BOACTBE. DU3MUECKHME M XUMHUYECKHE CBOWCTBA BOJIBL 2

4/5 | XuMHu4ecKue peakium Xumugeckne peakmuu. [loHATHE 0 XUMHUYECKOW peakmuu. THIBI XUMHYEeCKuX peakmnuid. CKOpoCTh

peakiuu u (aKkTopbl, OT KOTOPBIX OHA 3aBUCHT.
Pemienue 3agau u BEIMOTHEHNE IIpakTHyeckune 3aHATHS: PELICHUE 3a]1a4, COCTABICHUE MIEKTPOHHBIX ()OPMYJI, BEIITOIHEHHE 1

5/6 | ynpaxHeHUH YHpaXHEHHUH.

KontponbsHas pabora o Teme KouTpoabHble padoThl: KOHTPOJIbHAS paboTa 10 BapHaHTaM 1
«Obmas xumus» CamocrosiTeibHast padora: paboTa ¢ y4eOHHKOM, KOHCIIEKTOM, TOIATOTOBKAa K KOHTPOJBHOHN paboTe. 5
J.U. MengneneeB 06 00pa3oBaHUH M TOCYJApCTBEHHOW MoNUTHKE. OTpakeHHE XMMHUYECKUX CIOKETOB B
MPOM3BEICHUSIX XyJOKECTBEHHOH JTUTEPaTyphl U UCKYCCTBA.
CocTaBUTh MOJIEIN KPUCTAIUIMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM THUIIOM CBSI3HU.
Tema 2 10/6
Heopranuyeckasi xumust
Knaccugpukanuss Heopranmdeckux | Kiaccudukanuss HeopraHM4ecKHX COEJIMHEHHH W WX CBOMCTBAa. OKCHJBI, KHUCIOTHI, OCHOBAHUS, COJIH. 2
1/7 | coeaMHEHUH U UX CBOMCTBA [lonsatne o ruaponuse coixeil. Cpena BOOHBIX PACTBOPOB COJIEH: KHUClasg, HEHTpaibHas, IIEIOYHAs.
Bognoponnslii nokasarens pH pactBopa.
2/8 | MeTamibl B HeMETaJlTbl Meramel. O6mue Gpu3ndeckne 1 XUMUIECKHE CBoHicTBa MeTaiioB. HemeTtammer. O0mias XxapakTepruCcTHKA 2
TJIaBHBIX TIOATPYIII HEMETANIOB HA MTPUMEPE TAIOT€HOB.
Baxneiimme coelnHEHNsI METAJUIOB M HEMETAIIJIOB B IPUPOJIE U XO3SICTBEHHOM JEeSITETbHOCTH YEJIOBEKA.

3/9 | Pemenue 3aqa4, BBHINOTHEHNE IIpakTnyeckne 3aHATUSA: pEIICHHE pACUCTHBIX 3ajad, 3aloJHEHHe TaOnui, padoTa C TEKCTOM, 1

YIpaKHEHHH. COCTAaBJICHNE XUMHUYCCKUX YPABHEHUM.
KoHnTtponbsHas pabora o Teme KouTpoabHble padoThl: KOHTPOJIbHAS paboTa 1o BapHaHTaM 1
«HeopraHuyeckue CoeIMHEHMS» CamocrosiTeJibHast padoTa: paboTa C HHTEPHET pecypcaMu, HOATOTOBKA JOKIA0B, pad0Ta C yYEOHUKOM. 4
[TpuroToBUTH COOOIIEHUS O METAIIYPTHUYECKOM MPOHU3BOACTBE UYTyHa, CTaJd U LBETHBIX METaJIOB,
COBpPEMEHHBIE METOJIbI 00€33apaKMBaHUsSI BOABI, PACTBOPHI BOKPYT Hac. OXpaHa OKpYKalomel cpeasl OT
XUMHYECKOTO 3arpsi3HEHMs. 3aliTa O30HOBOTO JKpaHa OT XHWMHYECKOTO 3arps3HeHus. MexaHwusm
00pa30oBaHMsI KMCIOTHBIX TOXKeH (110 BEIOODY).
Tema 3 15/10
Opranndeckasi XuMmust

1/10 | OcHOBHBIC MOHATHS OpraHUYecKoW | MHorooOpasue opraHudeckux coeauHeHuil. [Tonsartue wuzomepuu. Teopus CTPOCHHS OPraHMYCCKUX 2

XUMHH W Teopus  CTpoeHus | coenuHeHnid A.M. bytmeposa.
OpPraHUYeCKUX COeANHEHUH
YTIeBogopoibl M MX IPUPOAHBIC [IpenenpHple W HempenenpHblE yriaeBogoponabl. Peakums nonmMepusanuu. IlpuponHbsie MCTOYHHKH 2
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2/11 | uCTOYHHUKHU YIJIEBOAOPOJOB. YTJIEBOAOPOAbl KAK OCHOBA MEXyHAPOIHOTO COTPYJHUYECTBA U BaXKHEUIINNA UCTOUHHUK
dbopmupoBanus O pxera PO.
Kucnopoaconepxamue [IpeactaBuTenu KUCIOPOACOACPKAIIMX OPraHUYECKUX COCAMHEHWM: METHIIOBBIA U STUJIOBBIA CIIHPTHI, 2
3/12 | opranuueckue COCAMHEHU TIIAIEPHH, YKCYCHas KUCoTa. JKUPBI Kak CI0XKHBIC A3QHUPBI. YTICBOJBL: TIIOK03a, KpaxXMal, IEJITI0I03a.
A3zoTcoaepiKaIiue OpraHnIeCKue AMUHBI, aMUHOKHUCIIOTHI, Oesiku. CTpoeHue u Ouonorndeckas Gyukiusa 6enkos. [ToHATHE 0 MmIacTMaccax 2
4/13 | coenunenus. [lonumepsl Y XMMHUYECKUX BOJIOKHaX. HaTtypanpHbIe, CHHTETHUECKHE M HCKYCCTBEHHBIE BOJIOKHA.
Petienue 3amay, BhITIOTHEHUE I[IpakTHYecKkue 3aHATHS: BBITIOJHEHUE YIIPAXXHECHUHN, COCTABICHUE XUMUYECKUX YPAaBHECHUHN, 3alI0THCHHE 1
5/14 | ynpaxueHu. TaOJINII, pENICHNE PACYCTHBIX M SKCIICPUMEHTAIBHBIX 33724
KontponbHas pabora o teme KonTpoabHbie paboThl: IpoBepoYHbIe pabOTHI IT0 BAPHAHTAM 1
«Opranu4eckue COeTMHEHUS» CamocTosiTeJibHAsi padoTa: MOWCK W aHAIM3 WHQOPMAIMH 10 TeMe, peIIeHUe 3aj1ad, COCTABIICHHE 5
ypaBHeHui. [loaroroBka MuHM mpe3eHTanuii mo teme: VICKYyCCTBEHHAass U CHUHTETHYECKAs TMHUILA.
DKOJIOTHYECKHE aCTEeKThl MCIOJIB30BaHUS YTIEBOJOPOJHOTO CHIPhS. AJIKOTOIM3M U €r0 OTPaKEHHE B
MPOU3BEIICHUSAX XYJOKECTBCHHON JINTEPAaTyphl ¥ HM300pa3HTEIBHOTO HCKYCCTBA. Ilonsatue o
CUHTETUYECKUX MOIOLIUX CPEACTBaX. [lpumenenue nonumepos 8 NPuKiIaOHOM U KIACCUYECKOM
uzobpasumenvnom  uckycemgy (no  evioopy). CoOpaTh KOJJIEKIIUIO BBICOKOMOIEKYISIPHBIX
COETUHEHUN.
Tema 4 6/4
XuMusi U :KU3Hb
XuMHu4ecKue 3IeMEHTH B OpraHu3Me yenoBeka. OpraHnyeckue U HeopraHudeckue BemiectBa. OCHOBHBIC 2
1/15 | Xumus u opraHu3M 4eIoBeKa KH3HEHHO HEOOXOJIMMBIC COCJAMHEHHS: OEJKH, YTIJIEBOJBI, JKUPbI, BUTAMUHBI. YTJICBOABI — TJIaBHBIH
WCTOYHHK SHEPTUH Opranu3Ma. Poinb KupoB B opranu3zmMe. XoJeCTepHH U €ro POib B 3I0POBBE YEIIOBEKA.
MuHepabHBIE BEIECTBA B MPOYKTAX MUTaHUs, MUAIIEBbIC 100aBku. COaTaHCUPOBAHHOE MUTAHHE.
2/16 | Xumus B ObITY Bopa. KauectBo Bozmpel. Motomue u uncTsiie cpeactsa. IlpaBuna 6e3onacHol pabOThI CO CpeacTBaMu 1
OBITOBOM XUMUHU.
Pemienue 3a1ay v BINOJTHEHKE IIpakTHyeckne 3aHATHUSA: PEIICHNE 33]1a4, BBINOJHEHHUE YIIPAXKHEHU. 1
YIpaKHEHUH CamocTrosiTeibHasi padoTa: NOWCK W aHanW3 WH(OPMAIMH IO TEME, pelICHUE 3a/1ad, COCTABICHHC 2
ypaBHeHu#. [loArOTOBKAa MHHHM TMpE3CHTAMM MO TeMe: MuHepalibHble BELIECTBA B HPOAYKTaX IHTAHHUS,
muriesbie  qo6aBku. CGamaHcupoBaHHOE TWTaHWe. Pob XUMUUECKUX 2]IeMEHMO8 6 JHCU3HU PACHEeHU.
Yooopenus. Xumuueckue cpeocmea 3augumol pacmenuil.
Pabota ¢ yueOHUKOM, KOHCIIEKTOM, TTOJITOTOBKA K TU(()EepSHIIMPOBAHHOMY 3a4€Ty.
17 JuddepeHnnpoBaHHbIN 3a9eT ITpomeskyTounas arrectauus B popme nudpdepeHIIUPOBAHHOIO 3a4eTa 2
Hroro | 46/34
Paznea 3. BUOJIOI'US
2 cemecTp
1/1 buosorus - COBOKYIHOCTb HayK O XKuast mpuposia Kak 00BEKT M3YUEeHUS] OMOJIOTUH. METO bl HCCIICAOBAHMS )KUBOW MPUPOJIHI B OHOJIOTHHL. 2

JKUBOM mpupoze. Metozasl
HAYYHOIO [I03HAaHUsI B OMOJIOTUHU.

Onpe):[ene}me JKHU3HHU. ypOBHI/I OpraHu3aluu KU3HU.
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Tema 1. Knerka 12/8
1/2 | Kiretka. OCHOBHEBIE TIOJIOKEHUS Hcropust m3ydenus kieTkn. OCHOBHBIC IMOJIOKEHUS KIETOUHOH Teopuu. CTpoeHue KIeTKH. IIpokaprnoTsl 2
KJeTouHoi Teopun. CTpoeHne W JyKapuOThl — HU3IIME M BBHICHIME KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI

KIICTKH. KJIeTKH dykapuoT. Knerounoe sapo. @yHKu siapa.

2/3 | Heopranmueckue BEIIleCTBa B | buonornueckoe 3HaueHNe XMMHYECKUX 3JI€MEHTOB. Heoprannmueckue BemiecTBa B COCTaBe KIETKH. Poib 2
coCTaBe KJIETKH M UX OHolorndeckasi | BOABI KaK PACTBOPUTENSI I OCHOBHOT'O KOMIIOHEHTa BHYTPEHHEH Cpeibl OpraHN3MOB.
pOJIb.

3/4 | Opranudeckue COETUHEHNS U X VYraeBoapl u aunuAb! B Kinetke. CTpykTypa u Ononormyeckue GyHKIUN O0enakoB. CTpoeHHe HYKICOTHIOB 2
OMoIOrHYecKas poJib B KJICTKE. U cTpykrypa nonunykineotuansix neneit JJHK u PHK,AT®.

4/5 | Bupycel u OGakrepuodaru. Bupyc | Bupycel u 6axrepuodaru. Hekiierounoe cTpoeHue, )KU3HEHHBIN MK U €r0 3aBUCHMOCTb OT KJIE€TOYHBIX 1
nmmyHozaeduuuTa yenoseka (BUY). | dopm xusuu. Bupyc nmmynoaedunura uenoseka (BUY). 1
Konrtponbnas pabota KonTpoannas padora: Tect

CamocrosiTesibHasi paboTa: MOAr0TOBKA COOOIICHH, paboTa ¢ y4eOHHUKOM, aHAJIN3 HH(POPMAIHH. 4
CocTaBuTh KPOcCBOP/. Posb BOJBI KAK PACTBOPUTENSL KU OCHOBHOIO KOMIIOHEHTA BHYTPEHHEMN CPEbI
opranusmoB. [Ipodunakruka BUU-undekuu. Bupycsl — Bo30yauTenn nHPEKIIMOHHBIX
3a00JeBaHN; TOHsATHE 00 OHKOBUpYCax

Tema 2. Opranuzm 18/14

1/6 OOMeH BeIeCTBOM U DHEPTHEH C Opranusm — eauHoe 1esoe. MHorooopasue oprann3MoB. OOMEH BEIIECTBOM U SHEPTUEH C OKpYIKaroIieh 2
OKpYKalolleu cpenon. cpenol Kak He0OX0IUMOE YCIIOBHE CYIIECTBOBAHMS JKUBBIX CHCTEM.

2/7 Jenenue KIeTKu — OCHOBA POCTa, CriocoOHOCTh K CaMOBOCIIPOM3BEACHUIO — OJHA W3 OCHOBHBIX OCOOCHHOCTEH J>KHMBBIX OpPIaHHU3MOB. 2
pa3BUTHSA, pa3MHOXKCHUSI. JleneHne KIETKM — OCHOBa pOCTa, Pa3BUTHS M Pa3MHOXKEHUsS OpraHu3MoB. becrmonoe pasMHOXKEHHE.

ITonoBoii poriecc 1 Moj0Boe pasMHoxeHne. OIUIOIOTBOPEHHE, €r0 ONOJIOTHYECKOe 3HAYCHHE.

3/8 ITousaTre 06 HHAUBUYATEHOM [ousite 00 WHAMBHIyadbHOM (OHTOI€HE3), SMOPHOHAIBHOM (SMOPHOrEHE3) M IOCTIMOPHOHAIBHOM 2
(oHTOTEHE3) Pa3BUTHH. pa3BuTuu. MHAMBUAYaIbHOE pa3BUTHE YEJIOBEKA M €r0 BO3MOXKHBIE HAPYIICHHSI.

4/9 OO0ure npeacTaBiIeHus 0 OOmume mnpexactaBieHUSs O HACICICTBEHHOCTH W WM3MEHYMBOCTH. ['eHeTHyecKass TEpMHHOJIOTHS U 2
HACJIEICTBEHHOCTH U CHMBOIIMKA. 3aKOHOMEpHOCTH HacienoBaHus. [lomoBeie xpomocombl. ClHEIIEeHHOE C  IMOJIOM
W3MEHYHBOCTH HacnenoBanne. HacrienoBanue npru3HakoB y dyenaoBeka. HaciencTBeHHbIe O0JI€3HN YeI0BeKa, UX TPUIHHBL

U npoUITaKTHKA.

5/10 Pemenue aneMeHTapHBIX IIpakTHyeckast padota: 2
TeHEeTHYECKUX 33724 pelIeHne 3JIeMeHTAPHBIX TeHETHIECKHX 3a/1a4, COCTABIEHUE POJTIOCIOBHBIX

6/11 TI'eneTnueckre 3aKOHOMEPHOCTH I'eHeTHYecKHe 3aKOHOMEPHOCTH W3MEHUMBOCTH. Kiaccudukaius (opM HM3MEHYHMBOCTH. BiusHue 2
HM3MEHYNBOCTH. MYyTareHOB Ha OpraHM3M 4ejoBeka. [Ipemmer, 3agaddm W METOABI CeNEeKUMH. bBbHOTexHojiorms, ee

JTIOCTHKECHHSI, IEPCIIEKTUBBI Pa3BUTHSL.

7/12 Pemenue reneTnueckux 3aaady IIpakTHyeckas padoTa: pernieHne TCHeTHISCKUX 3a1ad 1

Konrtponpnas pabora KonTposbHas padora: 1o BapuaHTam 1
CamocTrosiTenbHasi pa6oTa: [lonroroButh cooOIeHus 0 BKIaae B pa3Butue ceneknun H. Y. BaBunosa, o 4

€ro JKU3HU U JeATeNIbHOCTH. [10JIrOTOBUTH COOOIICHHS O BIMSHUM Ha Pa3BUTHE OPraHWU3Ma BPEIHBIX
MPOSIBTICHHUH BHEITHEW CPe/Ibl M BIUSIHUN BPEIHBIX MPUBBIUEK BO BPEMsI OHTOTEHE3a.

CocTaBUTh KPOCCBOPJ
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Tema 3. Bun 10/6
1/13 DBOJTIONIMOHHAS TEOpHUA U €€ poib B | Bun, ero kpurepuu. Ilomymsamusa. CHHTETHYECKas TEOPHsI DBOJIONUH. JIBIKYITHE CHIIBI DBOJIONHH B 2
(hopMHUPOBaHUU COBPEMEHHOM COOTBETCTBUM C CHUHTeTHUeckod Teopueit sBomonun (CTDI). I'eHeTmyeckue 3aKOHOMEPHOCTHU
€CTECTBEHHO-HAYYHOU KapTHUHBI ABOIIONIMOHHOTO TIporiecca. buonorudeckuii mporpece U OUOIOTUYECKUI perpecc. Pe3ynbTaThl 3BOTIOIUH.
MUDpA. ['umoTe3s MPOUCXOXKICHNS KU3HU. Y CTIOKHEHHE KUBBIX OPTaHIU3MOB Ha 3eMJIe B MPOIECCE IBOIIONHU.
2/14 AHTpOTIOTEHE3 U €0 AHTpOTIOTEHE3 M €ro 3aKOHOMEPHOCTH. JlokaszaTenhCTBa pOJICTBA HYEIOBEKA C MIIEKOIUTAIONIAMU 2
3aKOHOMEPHOCTH JKUBOTHBIMH. OJKOJIOTHYECKUE (DaKTOphl aHTpororeHe3a. [losBIeHWE MBICIUTEIEHON ACSITEIBHOCTH M
YICHOPa3CNbHON peUHn.
3/15 TIpoucxoxaeHne 4enoBe4ecKuxX [IpoucxokneHne dYeIoBeUeCKHX pac. EAMHCTBO TPOMCXOXKIACHHUS YEIOBEUECKUX pac. AHTHHAy4Has, 1
pac peakIMoHHas CYITHOCTh COIMATIEHOTO JAPBUHNU3MA U PACU3M
KonrtponpHas pabora KonTtposnnas padora: TecT 1
CamocTrosiTennbHasi pa6oTa: [1loaroToBuTh COOOIICHUE O XKU3HU U JAestenbHocTH Y. [lapBuHa; 4
HcTtopust pa3BUTHS DBONIOIHOHHOTO Y4YeHHA. MeTObI TOKa3aTeIbCTBA ABOIIOIUN OPTaHUIECKOTO MUPA.
['urnoTe3sl MPOUCXOXKICHUS KU3HU
Tema 4. IxkocucTeMbl 10/6
1/16 Okonoruueckue HakTophl, Okonoruueckue HakTopbl, 0COOEHHOCTH UX BO3ACHCTBHUS. DKOJIOrHYECKasl XapaKTEPUCTHKA BUA. 2
0COOEHHOCTH MX BO3JICHCTBUS [lonsitne 00 »kojormueckux cuctemax. llemm mnwmranus, Tpoduyeckue ypoBHH. buoreormeHos kak
sKocucTeMa. buoreHo3 u OHOTOI Kak KOMITOHEHTHI OHOT€0IIeHO3a
2/17 buocdepa — rinobanbHas Buochepa — rinobanbHas s3xkocuctema. Yuenue B. . BepHanckoro o 6nochepe. Posib sxuBbIX 2
3KOCUCTEMA opraHu3MoB B ouochepe. Buonorudeckuii KpyroBopoT (Ha IpuMepe Kpyropopota yriepoaa). OCHOBHBIC
HaIpaBJICHUS BO3JICHCTBUS YeJIOBeKa Ha Ouochepy
3/18 TpanchopMarus ecTeCTBEHHBIX Tpanchopmalust €CTeCTBEHHBIX SKOJIOTHYECKUX CUCTeM. OCHOBHBIC SKOJIOTUYECKHIE IMTPOOIIEMBI 1
9KOJIOTHYECKUX CUCTEM. coBpeMeHHOCTH. [IyTu pemeHus 5K0J0THIeCKHUX MPOOIIEeM.
Pemenne sxoornyecKux 3agad IIpakTHyeckasi padoTa: peneHne SKOJOTHIECKUX 3a/1ad 1
CamocrosiTesbHast padora: 4
CoCTaBUTh CHHCOK BHUIOB >KMBOTHBIX HCYE3HYBIIMX IO BUHE 4YEIIOBEKa, HAXOJAIIMXCS HA TPaHH
WCYE3HOBEHHS M CIIACEHHBIX YEJI0BEKOM OT BEIMHpaHusi; COCTaBUTh CXeMY BOCCTAHOBIICHHS €JIOBOTO Jeca
nocnie BeIpyOku; [loAroTOBUTH cOOOIICHHUS 1O MpoOIeMe PaIlMOHAIBHOTO HCIIOJIB30BaHUS BUIOB H
COXpaHEHUs WX MHOrooOpasusi. BEISBICHHE aHTPONOICHHBIX M3MCHEHHH B OJKOCHUCTEMax CBOCH
MECTHOCTH.
19 | JuddepeHmpoBaHHbIHN 3a4eT IIpomeskyTounas arrectauus B popme nudpdepeHIIUPOBAHHOIO 3a4eTa 2
HUTOro Wroro | 50/38
HUTOI'O | 162/108

IIpumepHbIe TeMbI HHANBUAYAJBHBIX POEKTOB:

+ IlepBebiit pycckuii akagemuk M.B.JIoMoHOCOB.

+ Martepus, GopMbI ee TBUKEHHS U CYILIECTBOBAHUSI.
* HckyccTBO M poIiecc MO3HaHUA.

*  @Du3MKa U My3bIKAJIBHOE HCKYCCTBO.

CAdILN



+ IlBeTomy3bIKa.

+ dusuka B COBpEMEHHOM LIUPKE.

*+  ®uznuecKkrue METO/bl UCCIE0BaHUS IAMSITHUKOB UCTOPUH, apXUTEKTYPhI U IPOU3BEIEHUI UCKYCCTBA.
+ Hay4Ho-TexHHUYeCcKuil mporpecc u mpoOIeMbl IKOJIOTHH.

+ buorexHonorus u reuHas uHxkeHepus — TexHonoruu XXI Beka.

+ HanoTrexHosorus Kxak NpUOPUTETHOE HANIPABICHUE Pa3BUTHS HAyKU U IIPOU3BOACTBA B Poccuiickon denepanuu.
+ OxpaHa OKpy>Karoleu cpebl OT XUMUYECKOTO 3arps3HEHHUS.

*+ PacTBOpbI BOKPYT Hac.

* YcTpaHeHHe )KeCTKOCTH BOJIbI Ha IPOMBIIIICHHBIX PEATIPUATHSAX.

* Hcropus BOSHUKHOBEHUS U Pa3BUTHsI OPraHUYECKOU XUMHH.

*  VYTJIEeBOMBI U UX POJIb B AKUBOU MPUPOJIE.

* JKupslI KaKk NpONYKT MUTAHUS U XMMHYECKOE CBIPHE.

+ HexBaTka npo10BOJIBCTBUS KaK riio0anbHas mpo0ieMa 4eloBeuecTBa U ITyTH €€ PeICHHS.

+ CpencrBa rUTMEHbl HA OCHOBE KHCIOPOACOAEPKAILNX OPTaHUYECKUX COEIMHEHUH.

+ CHUHTeTHYECKHE MOIOIIUE CPEACTBA: IOCTOMHCTBA U HETOCTATKH.

+ JedunuT Oenka B MUILEBBIX MPOIYKTAX U €ro MPEOA0ICHNE B paMKaX T7100abHOM MPOI0BOIBCTBEHHOM MPOrPaMMBI.
- B.U. Bepnanckwii u ero yuenue o 6uocdepe.

+ Hcropus u pa3BuTHE 3HaHUU O KIIETKE.

+  Oxpyxarolas 4yeJIoBeKa cpe/ia U €€ KOMIIOHEHTBI: Pa3InYHbIE B3IJIS/1bI HA OJHY Po0sIeMy.

+ Tlomymsiust kKak eAMHUIIA OMOJTOTUYECKON IBOTIOITUH.

+ Ilomynsanus Kak 5KOJIOrMYeCKas EAVMHMIIA.

+ CoBpeMeHHbIE B3IJIsAbI Ha OMOJIOTNYECKYIO 3BOIOLMIO.

+  CoBpeMEHHBIE B3IVISIbI HA IPOUCXOKICHHUE YEJIOBEKA: CTOJKHOBEHNE MHEHU.

+  CoOBpeMEHHBIE METO/IBI NCCIIEIOBAHUS KICTKH.

+ Cpenpl 0OuTaHUSI OPraHU3MOB: MPUYHMHBI pa3HOOOpa3usl.

1. — 03HaKOMUTENIbHBIN (Y3HABAaHHE paHee U3yYCHHBIX 00BEKTOB, CBOIMCTB);
2. — peNPOAYKTUBHBIN (BBIMOJHEHUE ACATEIHHOCTH 110 00pa3ily, HHCTPYKIIMH WIH IO PYKOBOJCTBOM)
3. — IpPOAYKTUBHBIHN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHUE ACATEIbHOCTH, pPEIIeHUE TPOOIEMHBIX 3a/1a4)

CAdILN
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3. YCJIOBUS PEAJIM3AIIAA YYEBHOM JUCHUITJIUHBI
EctectBO3HAaHUE

Peanuzanus mporpaMMbl JAUCHUIUIMHBL TpeOyeT Hamu4usi y4eOHOro KaOWHeETa,
yaoBIeTBOpsitomero  TpeboBanusM  CaHUTApHO-IMUIEMUOTIOTHICCKAX  TPaBUI U
HopmatuBoB (CanlluH 2.4.2. 178-02). [Tomemienue A0MKHO OBITH OCHAIIEHO THIIOBBIM
o0opyI0BaHNEM, YKA3aHHBIM B HACTOAIIUX TPEOOBAHUSAX, B TOM YHCIE Y4eOHOU MEOEThIo
1 TEXHUYECKUMU CPEJCTBAMU OOYUYEHUSI, TOCTATOUYHBIMU JJIsI BHITIOJIHEHUS TPEOOBAHUM K
YPOBHIO TIOJITOTOBKH CTYJICHTOB.

3.1.TpedoBanNsA K MUHUMAJbHOMY MaTePHAJILHO-TEXHUYECKOMY o0ecledeHHIo
Texnnyeckue cpeacTsa 00y4eHus:
1. [lepcoHaNIbHBIN KOMIBIOTED
2. TeneBuzop
Tadanusl 1 cxeMbl

1.KoMIiexT TabiuIl Mo HEOPraHUIEeCKOH M OpraHNYeCKON XUMUH, OMOJIOTHH, (PU3UKE
2. Ilepuoanueckas cucrema xuMudeckux 3neMenToB J[.M.Menneneena.
OobopynoBanue
1 Habop xuMudecko# ocyas! TSl POBEACHHS JTAOOpaTOPHBIX paboT
2.MUKpOCKOIIBI
3. XUMHYECKUE PCaKTHUBBI
4. Habop MHEKpOIIpenapaToB IO OO0IIeH OMOJIOTHH YeJIOBEKa
5. Habop maneoHTomOrn4eckux Haxo ok «IIporcxoxieHre 4eroBeKa»
Moaean
1. KoMIIIEKT KpUCTAIITUYECKUX PEIISTOK: anMasa, rpaduTa, TMOKCHA YIIIepo/ia, Jba.
2. Habop mopeneit aToMOB AJIs1 COCTaBICHUS MOJICIICH MOJICKYJI CO CTEPHKHSIMH.
3.Habop mist coctaBiieHHsI 00BEMHBIX MOJICIICH MOJIEKYJ.
4. Habop tpadapeToB MOJIEIECH aTOMOB.
5. Habop mynspkeit mi1o/10B 1 KOPHETIIOAO0B MOIUTUIOUIHBIX U THOPUAHBIX PACTEHHIH
6. Mogens JJHK
7. Habop maneoHTOI0rHIeCKUX HaxomoK «IIponcxoxkaeHne JeoBeKar»
8. MarauTHbIe MOAETH-ATUTHKAIIH
Konnexkuun
1.BonoxHa.
2.KaMeHHBIH yTOJIb.
3.Metamnsl.
4.HedTb 1 BaskHEHIINE TPOAYKTHI €€ IepepadOTKH.
5.IImactmaccer.
6.CTeKII0 1 U3IeNns U3 CTEeKJIA.
7.YyryH u cTainsb.
8.BupI 32U THBIX OKPACOK Y )KHBOTHBIX
9. IIpuMepsI MPUCTIOCOOICHUN Y OPTAaHU3MOB
10. ®opMbI COXPaHHOCTU UCKOMAEMBIX PACTCHUM U KUBOTHBIX
11. T'epbapuii kK Kypcy OCHOB 001Ieii Oronoruu

3.2. UudopmanmoHHoe odecriedeHne 00ydeHUs
Ilepedyens pekoMeHayeMBbIX YUeOHBIX N31aHuil, IHTepHeT-pecypcoB, JONMOTHUTEIbHON JUTEPATyPhl
OCHOBHbIE HCTOYHUKH:

1. T'abpuensa O.C., Mackaes @.H., [Tonomapes C.1O., Teoennn B.1. Oprannueckas xumus 10. - M.: [Ipoda,
2015.

2. I'abpuensa O.C., MackaeB @.H., [Tonomapes C.1O., Teoerun B.1. Oprannveckas xumust 11. - M.: JIpoda,
20015.

3. Pygsutuc I'.E, ®enpaman @.I". Oprannveckas xumus 10.- M.: IIpocBemenue, 2013.

4. Pymsuruc I'.E., ®enpaman @.I". OcHoBwl 06m1eit xumun 11.- M.: [Ipocsemenue, 2013.

5. O6mas 6monorus: yuaed. mrst 10-11 ki o6meodp. yapexnenwit/Ilon pen. bensesa J[.K., Hemvmmuma M. —
M.:IIpoceemenne, 2012

6.OM3UKA. 10 kmacc: yueb. st o0meodpa3oBar. yupexxaeHnit: 6a30Beiii U npodui. yposau/ I'. 5. Msikumes, b.
b. byxoBues, H. H. Corckwii; mox pen. B. 1. Hukonaesa, H. A. IlapdentpeBoit. — 19-e m3a. — M.: [Ipocsemenue,
2013.

7. ®U3UKA. 11 knacc: yued. ans obmeodpa3oBar. yupexaeHuit: 6a30Bbiii u npodwi. yposau/ I'. f. Mskuiues, b.
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b. byxoBues, H. H. Corckwmii; mox pen. B. 1. Hukonaesa, H. A. IlapdentpeBoit. — 19-e m3a. — M.: [Ipocsemenue,
2013.
8. LisetkoB JI.A. Opranuueckas xumus 10-11.- M.: IIpocsemenne, 2012.

JIOMOTHHMTE/ILHbIC MCTOYHHKH

1.Camoiinenko I1.U. Teopus n meroauka oOydenus ¢pusuke: yued.mocodue sl mpernoiaBaTesieid cCy30B.
— M., 2010.

2.Uneun B.A., Kynpssues B.B. Uctopus u metononorus pusuku. — M., 2014.

3. Hemuenxo K. O. dusuka B cxemax u tadmumax. — M., 2014.

4. Tabpuensu O.C. Xumus. [Tocobue mist moaroroBku k EI'D: yue6.mocodbue. — M., 2014.

5. Enxuna JI. B. buonorus. Bech mkonapHbIN Kype B Tabnunax. — M., 2010.

HNHTepHeT-pecypebl:

www.class-fizika.nard.ru(«KmaccHas mocka mis mr0003HATelbHBIX»). Www.physiks.nad/ru («®u3uka B
aHUMAIIUSIX»).

www.interneturok.ru(«Buaeoypoku mo nmpeaMeraM IMIKOIbHOW MPOTPaMMBI»).
www.chemistry-chemists.com/index.html (3;1eKTpOHHBIH XypHaI «XUMUKH U XUMUS»).
www.pvg.mk.ru(omumnuana «[lokopu BopoObeBbI TOPHI»).

www.hemi.wallst.ru(«Xumusi. O6pa3oBaTeIbHBINA CAUT IS IKOJIHHIKOB).

www. alhimikov. Net (O0pa3oBaTebHBIN CAUT IS IIKOJIBHUKOB).

www.chem.msu.su (3nekTpoHHas OUOIHOTEKA IO XUMHH).

www.hvsh.ru(kypHan «XuMHS B IITKOJIE»).

www.hij.ru(kypHan «XuMUs U KU3Hb»).

www.biology.asvu.ru (Bcs Owuonorus. CoBpeMeHHass OHWOJIOTHS, CTaTbHU, HOBOCTH, OHMOIHMOTEKA).
www.window.edu.ru/window (EmuHoe OKHO mgocTtyma K oOpaszoBaTenbHBIM pecypcam HMHTepHeTa 1o
OuoJ0oruN).
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1. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIIUILINHBI

EcrecTBO3HaHNE
Pe3yabTaThl 00y4eHHs1 ®opMBbI H METOABI KOHTPOJISI H OLleHKH
(ocBOEHHbIE YMEHHSI, YCBOCHHbIE 3HAHMS) Pe3yJbTATOB 00yUeHUs
MemanpeomemHuwle: MeTtonbl KOHTPOIIS:

-OBNIJICHUE YMeHUAMU ¥ HABBIKAMHA PAa3JIMYHBIX BUJIOB | YCTHBINA, TUCHMEHHBIH, TECTOBBIM.
MMO3HABATENFHON NEATEIHHOCTH /ISl N3YYCHUS PA3HBIX CTOPOH
OKPY>KaOIIET0 €CTECTBEHHOTO MHUPA;

-npuMeHeHue OCHOBHBIX METOJIOB TO3HaHWS (HabmomeHus, | @OpPMBI KOHTPOJIS:

HAy4YHOTO JKCIIEPUMEHTA) IJIsl U3y4eHHs Pa3TUYHbIX CTOPOH | WHAMBHUIYalbHBIA, TPYIIOBOH, (POHTANBHBIH,
€CTECTBCHHO-HAYYHOU KapTUHBI MUPa, C KOTOPBIMHU BO3HUKAET | KOMOMHUPOBAHHBIH, B3aMMOKOHTPOJIb,
HE00XO0IUMOCTh CTAJIKHUBATHCS B MPOodecCHoHaIbHON cdepe; CaMOKOHTPOJTh.

-yMeHue OTIPeNIeNSITh IeNH U 3a/1a4H AesITeIbHOCTH, BRIONPATh
CPEICTBA [Tl UX IOCTHKCHHUS Ha MPAKTUKE;

-yMeHue UCTIONh30BaTh Pa3IMYHbIC NCTOYHHUKH JIJIS TTOTy9IeHUsT | BUIBI KOHTPOIIS:
€CTeCTBCHHO-Hay4YHOU WH(OpPMANMu W  OICHUBATh €€ | CAaMOCTOsATEeNbHAs padoTa
JIOCTOBEPHOCTh I JOCTIDKEHHUS TIOCTaBJICHHBIX IIeNiel | | MpakThdeckas padora
3anad; TECTOBBIC 3aJaHUS
npeomemmuuwie:

-c(hOpMHUPOBAHHOCTH MpEJCTaBICHUIN 0 1IeJIOCTHOM
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUpa, MPUPOJIC
KaK ©IUHOW IIeJIOCTHOW CHCTEME, B3aMMOCBS3U YEJIOBEKa,
MpUpONbl W O0IIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macmrtabax BeeneHHoit;

-BAJICHUE 3HAHUAMU O HAWOOJEe BaXHBIX OTKPBITHUSIX U
JNOCTH)KEHHUAX B OOJACTH €CTECTBO3HAHMS, TMOBIHSBIINX Ha
9BOITIOLIMIO TIPEJCTABICHUI O MPUPOJIE, HA Pa3BUTHE TEXHUKH
M TEXHOJIOTHH;

-COPMHUPOBAHHOCTh ~ YMeHuss TPUMEHSITh E€CTECTBEHHO-
Hay4YHbIE 3HAHUS i1 OOBSICHEHUS OKPYXAIOMIMX SBICHHM,
COXpaHEHUS  3JI0POBB, oOecrieueHnss  O€30MACHOCTH
KU3HEACITCIHHOCTH, OCpe)HOr0 OTHOIIEHUS K TPUPOJE,
PaIMOHABHOTO TPUPOIOTIONH30BAHNSA, a TAK)KE BBITTOIHEHUS
pOJIH TPAMOTHOTO TIOTPEOUTEIIS;

-C()OPMUPOBAHHOCTh TMPEJCTABICHUI O HAYYHOM METOJIC
MO3HAHWSI TPUPOABI W CPEACTBAX U3yUEHHUS Merammpa,
MaKpOMHpa U MUKPOMHPA; 61adeHue IPUeMaMu eCTECTBEHHO-
HAy4YHBIX HAOJIOJCHUI, OIBITOB, WCCICIOBAHUN W OIICHKH
JIOCTOBEPHOCTHU TIOJTYYCHHBIX PE3yIbTaTOB;

-gnadenue TIOHSATHUWHBIM aIllapaToM €CTECTBEHHBIX HayK,
MO3BOJISIONIUM TI03HABATh MU, YIaCTBOBATh B IUCKYCCHSIX IO
€CTECTBCHHO-HAYYHBIM BOIIPOCaM, HCIIOIB30BaTh Pa3IMYHbIC
WUCTOYHUKK WHQPOPMALMU JJIsi TOJTOTOBKA COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUThCA K coobmenusm CMU,
CoJIepIKaIUM HayIHYIO UH(POPMAIIHIO;
-c(hOpPMHUPOBAHHOCTEYMEHULL MMOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOTO 3HAHUS [UII KaXJOro 4YeloBeKa
HE3aBHCUMO OT €ro mnpo()eCCHOHANBHON JEATEIbHOCTH,
pasnuuath (aKThl U OIICHKH, CPABHUBATH OIICHOYHEIC BHIBOJIBI,
BHUJIETHh WX CBS3b C KPUTEPHIMH OIICHOK U CBS3b Kpumepues ¢
ONPeOeNeHHOU CUCMEMOLL YEHHOCHEU.




