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PaGouast mporpamMmma y4ueOHON TuCIUTIINHBI «EcTecTBO3HaHME)» pa3paboTaHa Ha OCHOBE:!

— PpEeKOMEHJalui MO OpraHU3allUd IOJIyYE€HHUs CpelHero odiiero odpazoBaHusl B IMpeaenax
OCBOCHMS 00pa3oBaTENbHBIX MPOrpaMM CpenHero mnpodeccuoHaabHOro oOpa3oBaHus Ha 0ase
OCHOBHOTO 00miero o0pa3oBaHHsi C y4eToM TpeOoBaHUI (eaepaTbHBIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB U IMOJIydaeMoil mnpodeccud WU CIEUHaTbHOCTH CPEIHEro
npodecCHoHaIBLHOro 00pa3zoBanus (mucbMo Munoopuayku Poccuu ot 17.03.20151. Ne 06-259);

— MpUMEpPHOIl mporpamMmsl o01Ie00pa3oBaTeabHON yueOHON quciuminHbel « EctectBo3Hanue»
Il TpOoeCCHOHAIBHBIX ~ 0Opa30BaTENIbHBIX  OpraHu3aiui, pexkoMeHgoBaHHOU  DI'AY
«DenepanbHbIi HHCTUTYT pa3BUTHUS 00pa3zoBanus» (mpoTtokos Ne 3 ot 21 utons 2015 r.);

— @epepanbHbIi  TOCYAApCTBEHHBIM  00pa30BaTelIbHBIA  CTaHAAPT CPEAHEr0  OOIIEero
oOpa3oBanus (yTBepkJeH npukazoM MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413, B pen.
[Tpuxaza Muno6puayku Poccun ot 29.12.2014 Nel1645);

— mpukaza MunucrepctBa oOpa3zoBaHusi U Hayku P® ot 31 nmekalOps 2015. Nel578 «O
BHECEHUHU U3MEHEHUH B (pelepanbHbIi rOCydapCTBEHHBIM 00pa30BaTeIbHBIA CTAHAAPT CPETHETO
oOmiero o0pa3oBaHus, YTBEPXKIEHHBIM MpHKa3oM MuHHUCTEpCTBA 00pa3oBaHUS M HAyKu
Poccuiickoit denepanyu ot 17 mast 2012 Ned13y;

— yroudenust ®I'AY «D®UPO» pexkoMmeHnanuii Mo opraHu3aiyy MOIyYeHHs CPEIHETr0 OOIIEeTo
o0Opa3oBaHHs B Ipejesax OCBOCHHsS 00pa3oBaTENIbHBIX IMPOrpaMM CpPEIHEro MpoQecCHOHAIbHOIO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 0OIIEro OOpa3oBaHMs C y4eTOM TpeOoBaHUM (enepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB U MOJIy4aeMoW mpodeccuu WM CrenuaabHOCTH
CpeaHero npodeccuoHaIbHOro 0opa3zoBaHus (MUChbMO JlenapraMeHTa rocy1apcTBEHHON MOJIUTUKU
B cepe moaroroBku padounx kaapoB u IO Munobpuayku Poccun ot 17.03.2015 Ne06-259) u
[TpumepHBIX mporpamMm oOLIe00pa30BaTEIbHBIX YUYE€OHBIX IUCHUIUIMH JJIs MPOQECCHOHATbHBIX

oOpa3zoBaTenbHbIX opranu3anuu (2015 r.) ot 25 mas 2017 1.
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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
EcrecTrBO3HAHME

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmmbl

PabGowas  mporpamMma  y4eOHOM  OUCHMIUIMHBI  SIBJSIETCS ~ YacThblO  OCHOBHOM
npodeCCHOHAIBHON 00pa3oBaTenbHOW TporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo cnenuanbHOCTH
cpenHero mnpodeccuonanbHoro odOpaszoBanust (mamee CIIO) 40.02.01 IlpaBo u opraHuzamus
COIIMAIBHOTO OOecredYeHus, BXOIAIIeH B YKpPyNmHEHHYH rpynny crnenuanbHocTeir 40.00.00
KOpucnpyneniusi.

PaGouass mporpamma yuebHOW aucuuiuinHbl «EcrecTBO3HaHuE»'' MpeaHa3HaueHa JUIs
U3yYEHHSI B YUPESKICHUSAX NPOPECCHOHATHHOrO 00pa3oBaHUs, pPEeaTH3yIOUIMX 00pa3oBaTENbHYIO
nporpaMmy cpeaHero (IOJIHOTO) o0miero oOpa3oBaHUs, MPU MOATOTOBKE KBaTU(UIIMPOBAHHBIX
pabouMXx U CIELHUATIUCTOB CPEIHETO 3BEHA.

1.2. MecTto y4eOHOl IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAILHOM
o0pa3oBaTeIbHOIM MPOrpaMMBbl: TUCLMIIIIMHA BXOAUT B 00111€00pa30BaTEeNbHbIA 1IHKII

1.3. Hesn u 3axa4yn y4eOHOH AMCUMILVIMHBI - TPeOOBaHUSl K pe3yJbTATaM OCBOCHUS
yueOHOM TMCUMILIUHBI:

PaGouas mporpamma opreHTHpPOBaHA HA JOCTHKEHHUE CIEAYIOUINX LIeJIei:

- OCBOCHHME 3HAaHMHU O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTUHE MHpa U METOJIax
€CTeCTBEHHBIX HAyK; 3HAKOMCTBO ¢ HauOojee BaXXKHBIMU HJICSIMU U JOCTHKEHUSMHU
€CTCCTBO3HAaHUsA, OKa3daBIIUMHU onpeneﬂ;ﬂomee BJIMAHHUEC HA pa3BI/ITI/Ie TCXHUKHU U T@XHOHOI‘I/If/'I;

- OBJIQJICHUE YMEHUSMHU NPUMEHATH MOJIyYCHHBbIE 3HAHUS ISl OOBSICHEHUS SIBICHUU
OKPYXAIOLIET0 MHpA, BOCHPHATHS WH(GOPMAIMH €CTECTBEHHO-HAYYHOTO U MPOQECCHOHAIBHO
3HAYMMOTO COJIEpPKaHUs; PAa3BUTHE HWHTEIUIEKTYalbHBIX, TBOPYECKUX CIIOCOOHOCTEH W
KpI/ITI/I'-ICCKOI‘O MBIIJICHUSA B XOI€ HpOBCI[eHI/Iﬂ HpOCTefIHIHX HCCHGI{OBaHHﬁ, aHaJin3a ﬂBﬂeHI/IfI,
BOCIIPUATHS U UHTEPIIPETALUU €CTECTBEHHO-HAYYHOU HHPOPMAITNH;

- BOCIIUTAHHC y6C)KI[€HHOCTI/I B BO3MOXHOCTHU ITO3HAHUS SaKOHHOﬁ HpI/IpO)II)I U HUC-
MOJb30BAHUSL JIOCTHKEHUI €CTECTBEHHBIX HAyK [IJs pa3BUTHUS LUMBUIMU3ALMU U TOBBIIIECHUS
KadueCcTBa JXU3HHU,

- TPUMEHEHHE eCTEeCTBEHHO-HAay4YHBIX 3HAHUU B MPO(EecCHOHANBHON IeATENbHOCTU H
HOBCCI{HCBHOfI KU3HU JJIA O6€CHG‘~I€HI/I$I 6630HaCHOCTI/I KUBHCACATCIBbHOCTH, FpaMOTHOFO
HCII0JIb30BaHUsI COBPEMEHHBIX TEXHOJOTUI; OXPaHbI 3J0POBbs, OKPYKAIOIIEH CPEJIbI.

OcBoenne coaepxaHusd y4deOHOM aucuuruinHbel «EcTecTBo3HaHue» obOecreunBaeT
JOCTUKEHHUE CTY/IEHTAMU CIIEAYIOLIUX Pe3y1bmamog:

JUYHOCHIHBIX

- YCTOWYUBBIA MHTEpPEC K MCTOPUU U JIOCTHIXKEHUSIM B 0O0JIACTH €CTECTBEHHBIX HayK,
4yBCTBO F'OPJIOCTH 3@ POCCUMCKNE ECTECTBEHHBIE HAYKH;

- TOTOBHOCTh K MPOAOKEHHUIO O0pa3oBaHUs, MOBBINIEHUIO KBadu(UKAIUM B H3-
OpaHHOM mpodeccHoHaNbHONW JEATENBHOCTH C MCIOJIB30BAHMEM 3HaHUM B oOnacTu
€CTECTBEHHBIX HayK;

- 00BEKTHBHOE OCO3HAHWE 3HAYUMOCTH KOMIIETEHLHH B OOJACTH €CTECTBEHHBIX HAYK
JUIsL 4yeJoBeKa M OO0IIecTBa, YMEHUE HCIO0JIb30BaTh TEXHOJIOTHYECKUE JOCTHXKEHHUS B 00JacTH
GbU3UKH, XUMUU, OMOJIOTUU [JIsi MOBBIIMIEHUS COOCTBEHHOI'O0 WHTEIJIEKTYaJlbHOTO DPa3BUTHS B
BbIOpaHHOI podeccroHaNbHON NesATeIbHOCTH;

- yMEHHE MNpOaHAJIM3UPOBATH TEXHOT€HHBbIE MOCJIEACTBUS sl OKpYXKalollel Cpesbl,
OBITOBOI M MPOM3BOJCTBEHHOH 1ESITEILHOCTH YEJIOBEKA;

- TOTOBHOCTH CaMOCTOSITEIbHO J0OBIBaTh HOBbIE MJisi ce0sl €CTECTBEHHO-Hay4YHBIE
3HAHMS C UCTOJB30BaHUEM JJIS 3TOTO JOCTYIHBIX HUCTOYHUKOB HH(POPMALIUH;

- yYMEHHE YIpaBlATbh CBOEH MO3HABATEIbHOU NE€ATEIbHOCTHIO, IPOBOJUTH CAMOOIIEHKY
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YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaTbHOTO Pa3BUTHSI;

- YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILEHUS B KOMaHJE IO PELICHUIO
o0mux 3a7a4 B 00JIaCTH €CTECTBO3HAHUS

MemanpeomemHuix:

- OBJIaJICHUE YMEHHUSIMHU U HaBbIKAMU PA3JUYHBIX BUJOB [M03HABATEIBHOMN JEATEIbHOCTH
JUJI U3YYEHHS Pa3HbIX CTOPOH OKPYKAOIIEr0 €CTECTBEHHOIO MUPA;

- NPUMEHEHHE OCHOBHBIX METOJOB IMO3HAaHUS (HAOII0JACHUS, HAYYHOT'O IKCIEPUMEHTA)
I HM3Y4YEHHS pa3IuyHbIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, C KOTOPBIMHU
BO3HHUKAET HEOOXOJUMOCTh CTAIKUBATHCS B MPO(EeCCHOHAIBHOU cdepe;

- yMEHHE OIpeNessaTh LeId W 3aJauyd JeATeJbHOCTH, BBIOMpATh CpelcTBa AN UX
JOCTU>)KEHUS Ha MIPAKTHUKE;

- YMEHHUE HCMOJIb30BaTh Pa3JIMYHbIE UCTOYHUKHU JJISi TOJYYEHHS! €CTECTBEHHOHAYYHOU
uH(OpManKK U OLICHUBATH €€ JOCTOBEPHOCTH ISl JOCTHKEHHS TOCTABJICHHBIX 1LIeJIel U 3a71a4;

npeomMemuvix:

- cpopMHPOBAHHOCTH Mpe/ICTaBICHU I 0 LE€JI0CTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHE MHpa, NPUPOJEC KaK €IMHOM LIEJIOCTHON CUCTEME, B3aUMOCBS3U
YeJ0BeKa, MPUPOABI U 00IIECTBA, MPOCTPAHCTBEHHO -BPEMEHHBIX MaciiTabax BeeneHHoit;

- BJIQJICHWC 3HAHWSMH O Hamboyiee Ba)KHBIX OTKPBITUSX W JOCTHKEHHUAX B 00JacTU
€CTECTBO3HAHMS, MOBJIUABLUIMX HA HBOJIOLUIO MPEACTABICHUNA O IPUPOJE, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

- cOpMHPOBAHHOCTh yMEHHUS MPUMEHITh E€CTECTBEHHO-HAY4YHbIE 3HAHUS  JJIs
OOBSICHEHUSI OKPYXKAIOUIUX SBJICHUN, COXpaHEHUS 3J0pOBbs, oOecreueHus Oe30MacHOCTU
JKU3HEICSTeIIbHOCTH, OepexHOoro OTHOIICHUS K pUpPOJE, palroHaIBLHOTO
MPUPOJIONOIH30BAHUS, & TAKKE BBIIIOJIHEHUS POJIM TPAMOTHOTO OTpeOUTENS;

- chOpMUPOBAHHOCTh MPEACTABICHUNA O HAYYHOM METOJI€ MO3HAHUS MPUPOJBI H
CpelCTBax M3y4YEeHHUs Meramupa, MaKkpoMupa U MUKPOMHUPA; BIAJECHUE MPUEMAMU €CTECTBEHHO -
HAay4YHBIX HAOJIOJCHUN, ONBITOB, MCCIEJOBAHUNW W OIEHKU JOCTOBEPHOCTH TMOJTYyUYECHHBIX
pe3yJIbTATOB;

- BJAJICHHE TMOHSATUMHBIM amnmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIMM TMO3HABATh
MHp, Y4YacTBOBaThb B JHUCKYCCHSIX II0 €CTECTBEHHO-HAYYHBIM BOIPOCAM, HCIOJIb30BATh
pa3auyHble HMCTOYHUKH HWHOOpPMAIMU ISl TOATOTOBKHM COOCTBEHHBIX pabOT, KPUTHYECKHU
OTHOCHUThCA K coobmenussMm CMU, copepxamuM HaydyHYIO HHPOPMAIIHUIO;

- chOpPMHUPOBAHHOCTh YMEHUW MOHUMATh 3HAYMUMOCTH €CTECTBEHHO-HAYYHOTO 3HAHUSA
JUIS. KaXXJOTO 4YeloBeKa HE3aBUCHUMO OT €ro MpodecCHOoHATbHON NesTEIbHOCTH, pPa3inydaTrh
(GaKThl U OLICHKH, CPABHUBATH OIICHOYHBIE BBIBOJBI, BUJETh UX CBSA3b C KPUTEPHUSAMH OIEHOK U
CBSI3b KPUTEPHUEB C OINPEJICTICHHON CUCTEMOU IIEHHOCTEM.

1.4. PekomeHayemMoe KOJMYECTBO YaCOB HA OCBOCHHe paldo4eil mporpaMMbl y4eOHOM
AUCUMITUHBI:

MaKCUMaJibHOU y4eOHOU Harpy3ku oOyuatomierocst 176 gacos, B TOM 4ucie:

—  00s3aTenpHOM ayIuTOpHOH yueOHOM Harpy3ku oOyyatomierocst 117 yacos;

—  CaMOCTOSITEIbHOM paboThl 00yvaromerocst 59 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOH IMCUMIIMHBI M BUABI Y4eOHO0# padoThl
Buj yueOHoit padoThl Oovem uacos

MakcumajibHasi ydyeOHasi HArpy3Ka (Bcero) 176




Oobs13aTesibHAsE ayJUTOPHAs yueOHAasi HATPY3Ka (Bcero) 117

B TOM 4HUCJIC:

TEOPETHYCCKHUE 3aHITHS 78
MPaKTUYECKHUE 3aHATHS 39
CamocrosiTesibHasi padoTa odyuaroinerocsi (Bcero) 59

B TOM 4HUCJIC:

BHEAYJUTOpHAs CaMOCTOsITEIbHAs paboTa 59

[Ipomexxyrounas arrecramus B hopme ougghepenyuposantozo sauema.




2.2. TemaTnuyecknii miiad u cogep:xanue yuyeonoi qucunnianabl ECTETCBO3HAHUE

HaumeHnoBanue pasaesioB u Copep:xanue yueOHOI0 MaTepHaJia, JJaGopaTopHble PadoThl U MPaKTHYECKHe 3aHATHSA, CAMOCTOSATeIbHasi padoTa Ob0bem | YposeHb
TeM o0yyamuxcs, KypcoBasi pa6ora (IIpoeKT) 4YacoB | OCBOEHMS
1 2 3 4
OPU3UKA
Pasgen 1. Mexanuka
Tema 1.1. Conepixxanue yueOHoro marepmuana. Mexannmueckoe nBmkeHue. Cucrema orcuéra. Tpaekropus npmxeHus. [lepememnienue. 2 1
Kunemarnka [Tyts. PaBHOMepHOE mpsmonuHeiHOE ABmxKeHHE. CKOpocTh. OTHOCHTENBPHOCTh MEXAHWYECKOTO JIBIDKCHHMS. 3aKOH CIOXKEHHMS
ckopocreil. ['padukn JBIKEHUS.
ITpakTHYecKoe 3aHATHE: PEIICHHE 33]a4: KHHEMATHKA MOCTYNATEIbHOTO ABHKECHUS 1 2
Conepxxanue ydeOHoro marepuaja. CpegHsisi CKOPOCTb NPH HepPaBHOMEPHOM /[BH:KeHMH. MTIHOBEHHasi CKOPOCTb. 2 1
PaBHoyckopeHHOe npsiMOJIMHeliHOe ABH:KeHue. Y ckopenue. CBoOoHoe nagenune Tej. KpuBoivHelHOE IBH)KEHUE. YTI0Bast
CKOpocTh. PaBHOMEpHOE IBMKEHHUE N0 OKPYKHOCTHU. [{eHTpOoCTpeMHUTENIEHOE YCKOPEHHE.
IIpakTHyeckoe 3aHsITHE: PEHICHUE 3a]1a4: KPUBOJIMHEHHOE IBUKECHUE. 1 2
CamocTosiTeIbHasi padoTa: penicHue 3a1ad. Pabora ¢ JEKIIMOHHBIM MaTCPHAJIOM. 2
Tema 1.2. Copep:xxanue yyeOHOro marepuasna. Macca u cuia. B3zaumoaeiictBue Ten. 3akoHbl AuHaMuKH. CHIIBI B IPHUPOJE. 2 1
JunaMuka Crioco6s1 n3Mepenust cuil. MHepanbHas cuctemMa oTcuera. 3aKoH BCEMHPHOTO TAroTeHns. HeBecoMocTs.
IIpakTHyeckoe 3aHATHE: pElICHNUE 3a]a4: 3aKOHbI HproTOHA 1 2
CamocTosiTesibHasi padoTa: pemeHre 3a1a4. Padbora ¢ JIEKIIMOHHBIM MaTepPHAaJIOM.. 2
Tema 1.3. Conep:xanue yueoOHoro marepuana. imnynbsc Tena. 3akoH cOXpaHEHHs UMITyJbca. PeakTuBHOE nBUXKeHUEe. MexaHudeckas 2 1
3aKOHBI COXpaHEHHUS B paboTa. MomHocTh. PaboTa CHibl TATOTEHUS, CHIIBI YIPYTOCTH M CUJIBI TpeHUsl. MexaHnuueckas sHeprusi. Kunernueckas
MCXaHHKEC OHEPrus. Kunerunueckas OHEPIrUusa u pa60Ta. HOTGHHI/IaJ'H)HaSI OHEPrusd B 'paBUTAlIUOHHOM II0JIC. HOTeHHI/IaHbHaﬂ OHEpPTUA
yopyro negopmMupoBaHHOro Tena. 3aKOH COXpaHEHUs MOJTHONH MEeXaHM4eCKOH YHepTHH.
IIpakTHyeckoe 3aHATHE: PEIICHUE 33/1a4: 3aKOHBI COXPaHEHHUS] MMITYJIbCa U MEXaHUYECKON SHEPTHH 1 2
CamocTosiTeJbHasi padoTa: penieHre 3a1a4. Pabora ¢ JeKIIMOHHBIM MaTepUajioM. 2
Pa3gen 2. OcHOBBI MOJIEKYJISIPHOI (PM3HKH U TePMOAUHAMUKH
Tema 2.1 Conep:xanue y4ye0OHOro maTepuaia. ATOMHCTHYECKAas TEOpHS CTPOCHHUS BemlecTBa. HaONIOACHWS ¥ OIBITHI, 2 1
MornekymsipHas GpHU3HKa MOATBEPKJAONINE aTOMHO-MOJIEKYJIIPHOE CTPOCHHE BemecTBa. Maccel U pasMepsl MoJieKyl. TenaoBoe ABMKEHHE YaCTHUI
BellecTBa. bpoyHoBckoe nBuxeHue. MneansHbll raz. TemnepaTypa kak Mepa CpeHEH KMHETUYECKON HHEPrUU YacCTHII.
YpaBHeHHE COCTOSIHUSI UealbHOTO Ta3za. M3ompoueccsl U ux rpaguku. OObsICHEHNE arperaTHbIX COCTOSHUII BellecTBa U
(1)330BI)IX MEPEXoa0B MEKY HUMHU HAa OCHOBE ATOMHO-MOJICKYJIAPHBIX HpeHCTaBHeHHﬁ.
CBsi3b MEX/ly IaBJICHHEM U CpeJHEl KHHEeTHYeCKOH sHeprueil Monekyn raza. Pabora raza. Moaenb )KHIKOCTH.
[ToBepxHOCTHOE HaTsDKeHHE U cMaunBaHue. Kpucrammmueckue u amopduble BemecTBa. JKuJKue KpUCTalIbl.
IIpakTHueckoe 3aHATHE: Ja0opaTopHas padoTa: «V3ydeHne ra3oBbIX 3aKOHOBY» 1 2
CamocTtosTenpHas padoTa: pemenne 3a1a4. Pabora ¢ JIeKIIMOHHBIM MaTepHAaJIOM. 3
Tema 2.2 Conepixanue yueOHOro marepuana. Buyrpennss sHeprus. Pabora u Teruioornavya Kak crmocoObl U3MEHEHHUs! BHYTPEHHEH 2 1
TepmoauHamuka sHepruu. llepBblli M BTOpPOHl 3akoHbl TepMoAuWHaMuKU. IlpuHnunsl npeictBus TemnoBblx MamuH. KIIJ[ TenmoBbix
IIBI/IFaTeHeﬁ. TennoBele MamIMHBI U HX IMIPUMCHCHUC. DKOJIOrNYECKHE HpO6HeMBI, CBA3AaHHBIC C IPUMECHCHUEM TCIIJIOBBIX
MaIiH, ¥ Ipo0JIeMBl YHeprocOepeKeHus
IIpakTuyeckoe 3ausaTHe: MaboparopHas pabota: «OnpenesaeHne yaeaIbHOU TEIIOEMKOCTH TBEPAOTO TEIa» 1 2
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| CamocrosiTensnas pa6ora: pemenue 3a1a4. PaGoTa ¢ IEKIMOHHBIM MAaTEPUATIOM. 3
Pa3gen 3. OcHOBBI 3JIeKTPOAMHAMUKH
Tema 3.1. Copep:xxanue y4eOHOro Marepmaja. B3aumoneldcTBHE 3apsXKEHHBIX Tel. OJIEKTPUUYECKUH 3apsi. 3aKOH COXpPaHEHHUd 2 1
DnexTpocTaTuKa aeKTpuYecKkoro 3apsna. 3akoH Kynona. DiekTpocTaTHueckoe 1oJje, ero OCHOBHbBIE XapaKTEPUCTHKH U CBSI3b MEXy HUMHU.
ITIpakTHyeckoe 3anaTue: JlabopaTopHas padoTa: «M3ydeHue 3JIeKTPOCTaTHYECKOTO MO 1 2
Coneprxanue ydeOHoOro marepuana. [IpoBOJHUKH W M30JSATOPHI B 3JEKTPOCTATHYECKOM IOJie. DJIEKTPHUYECKash €MKOCTb 2 1
KOHJIeHCaTopa. DHeprusl 3JeKTPOCTATHYECKOTO MOJIsl.
IIpakTHYecKoe 3aHATHE: PELICHHE 33/1a4: HJICKTPOCTATHIECKOE 0JIe 1 2
CamocTtosiTesIbHAs1 padoTa: pelenye 3a1a4. Pabora ¢ JIEKIIMOHHBIM MaTepHaJIOM. 3
Tema 3.2. Conep:xanue y4yedHOro martepuana. IlocTosHHBIH snmekTpuueckuii Tok. Cmima ToOKa, HampsDKEHHE, JIIEKTPUIECKOE 2 1
ITocTossHHBIN TOK conportuBieHne. 3akoH OMa g y9acTKa [EeNH W MOJTHOW 3JIeKTpUIecKoi menu. PaboTa m MOITHOCTH MOCTOSHHOTO TOKA.
3akon Jxoyns—Jlenna. TemoBoe nedcTBHE SIEKTPUICCKOTO TOKA. DIEKTPHUSCKUHA TOK B Pa3IMYHBIX CpeJax.
IIpakTHYecKoe 3aHATHE: PELICHNE 33/1a4: 32KOHBI TIOCTOSTHHOTO TOKa. 1 2
CamocTtosiTesibHasi padoTa: pelieHye 3a1a4. Pabota ¢ JIeKIMOHHBIM MaTepHaJIOM. 3
Tema 3.3. Copep:xxanue yyeOHOro marepuasna. MarHutHoe noJjie. MarHUTHOE 1OJIE U €T0 OCHOBHBIE XapaKTEpUCTUKHU. JleficTBUeE 2 1
MarauTHOE Toe MarHUTHOTO NOJIs Ha IPOBOJHUK C TOKOM. 3akoH AMmnepa. DunekTpoasuratens. Cuna JlopeHna.
IIpakTnueckoe 3aHaTHeE: penieHue 3ana4 cuwia Jlopenua. Cuna Ammnepa. 1 2
Cogepsxanue yueOHOro marepmasa. SIBICHHE 3JICKTPOMAarHUTHOW WHAYKIMH. 3aKOH 3JCKTPOMATHUTHON HHIYKIUH. 2 1
ITpaBuno Jlenna. Camounaykiusa. UHAYKTUBHOCTh. DHEPTrHUs MAaTHUTHOTO MOJIS.
IIpakTuueckoe 3anaTHe: JlabopaTopHast padoTa: «CHsITHE KpUBOH HAMAarHWYMBAaHMS M IETIIN THCTEPE3UCay 1 2
CamocTtosiTe1bHas padoTa: pemenne 3a1a4. Pabota ¢ JIEKIIMOHHBIM MaTepHAIOM. 3
Pa3nen 4. Kosie0anue 1 BOJIHBI
Tema 4.1. Conep:kanue yueoHoro matepuasa. Cobonnsie konedanus. [leproa, yactora U aMmIuinTyaa Konebanuii. 'apMoHnueckue 2 1
MexaHnyeckne KouebaHus 1 KosiebaHusi. MareMaTHUeCKUU U NIPYKUHHBIA MasiTHUKU. [IpeBpalieHue SHEPTUU NPU rapMOHHYECKUX KOJIeOaHUsX.
BOJTHBI IIpakTHueckoe 3aHATHE: perieHne 3a1a4: KonebarebHoe JBHKEHUE 1 2
Copep:xanue yuyeOHOro mMarepuana. MexaHWYeCKHE BOJHBI M UX BHJABI. 3BYKOBBIE BOJHBI. YJIBTPAa3BYKOBBIE BOJIHBI. 2 1
YIbTpa3ByK M €ro UCHOJIb30BAaHUE B MEIUMIIMHE M TEXHHKE.
IIpakTuyeckoe 3aHaTHE: JTJabOpaTOopHas padora: «MareMaTHIECKHUIA MasITHUK 1 2
CamocTtosiTenpHas padoTa: pemenne 3a1a4d. Pabora ¢ JIEKIIMOHHBIM MaTepHAaJIOM. 3
Tema 4.2. Conep:xanue yyeOHOro mMartepuaja. CBoOOgHBIE 3JeKTpoMarHuTHBIE Kojebauus. KomebarenpHblil koHTYp. Dopmyia 2 1
OnekTpoMarHuTHeIe Koje6anust | ToMcoHa.  BbIHYKACGHHBIE  JJEKTPOMAarHUTHble  KojeOaHusi. ['apMOHMYECKHE  HAJIEKTPOMArHUTHBIE  KOJIeOaHHS.
1 BOJIHBI Onextpuueckuii pesoHaHc. [lepemenHblil Tok. Diekrporeneparop. [lonydyeHune u nepenava 3jekTpodHepruu. [Ipodiaembl
JHeprocOepekeHusl. JIEKTPOMArHWTHOE IIoJie. OJEKTPOMAarHuTHbIE BOJIHBL. CKOPOCTh 3JIGKTPOMAarHUTHBIX —BOJIH.
[IpuHOMITEI paTuOCBs3U U TeIeBUACHNUS. VICII0JIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH PA3JIMYHOTO JMala30oHa B TEXHUYECKUX
CPEJICTBAX CBSI3U, MEAUIIMHE, IPH U3yUYCHUH CBOHCTB BEIIECTBA.
IIpakTuueckoe 3ansaTue: Jlaboparopras pabota: «3aTyxaroIye 2JIEeKTPOMArHUTHBIC KOJIEOaHUsD) 1 2
Copepxanue yueOHoro marepuana. CeToBble BOJHbBI. Pa3BuTue npeactaBieHuil o Npupoje cBeTa. 3aKOHBI OTPAXKEHUS U 2 1
npesomiieHust cBeTa. JInazel. @opmyna ToHKOH JMH3EL. OnTHYEcKHEe MPHOOPHI
IIpakTHyeckoe 3aHATHE: PEIICHUE 3a/1a4: AIEKTPOMAarHUTHbIC KosreOanus. [lepeMeHHBIH TOK. 1 2
Conep:xanue yueoHoro marepuana. Marepdpepennus cera. {udpakmus ceera. [ludpaknnonnas penietka. 2 1
IIpakTnyeckoe 3anaTHe: JlabopatopHas pabdora: «OnpeneneHne MOKa3aTeNs IPEIOMICHHS CTEKIIA 1 2
Copep:xanue yuyedoHoro marepuasa. J{ucnepcus csera. CriekrpaiabpHble prOopsl. Buasl cnextpos. 1lIkana 3mekTpoMarHUTHRIX 2 1

U3IIy4EHUi.

8




IIpakTHYecKoe 3aHATHE: IPOBEpOYHas paboTa 1
CamocTtosTenpHas padoTa: peienne 3a1a4. Pabora ¢ JIEKIIMOHHBIM MaTepHaJIOM. 2
Pa3gen S. DaemMeHTHI KBAHTOBOH (PM3UKH
Conepxanue ydeOHOro Marepuasa. PaBHOBecHoe TemiuoBoe wm3dydeHme. KsanToBas rumore3a Ilnmanka. 2
Tema 5.1. doroanexrpuuecknii 3¢ dexr. YpaBHeHne DHHImTENHHA Mg BHemHeTo Gorosddexra. doton. [asnenue cpera. [lyanusm
KBanToBBI€ CBOIiCTBa CBETa CBONCTB CBETA.
IIpakTuueckoe 3anaTue: Jlaboparophas padora: «/ccnenoBanue BHentHero Gporoadpexrar 1
CamocTosiTesIbHAs1 padoTa: penieHue 3a1a4. PaboTa ¢ JeKIMOHHBIM MaTepuaioM, y4eOHOil uTepaTypoit 2
Conepxanue ydeOHOro Matepuasa. Moxenu crtpoenuss atoma. Ombeit Pesepdopna. Iloctymater Bopa. OObpscuenme 2
Tema 5.2. JUHENYaTOro CHEKTpa BOJAOPOJA Ha OCHOBE KBAaHTOBBIX MOCTynaToB bopa. IlormomeHne M MCHyCKaHHE CBETa aTOMOM.
dusnka aToMa KsanroBas ssHeprus. [IpuHumm neificTBUS M ncnoiab30BaHME Jazepa. OnTHYECKas CIEKTPOCKONHSA KaK METOJA H3Yy4EHHs
COCTaBa BEIIECTBA.
IIpakTHyeckoe 3aHATHE: PEIICHUE 3a]a9: KBaHTOBas npupoaa ceera. Dotodddexr. 1
CamocTosiTeabHasi padoTa: pemeHne 3agad. Pabora ¢ JeKIIMOHHBIM MaTePHAJIOM, YIeOHOH JTUTepaTypoO. 2
Conep:xxanue yuedHOro marepuasa. CBOHCTBa AIEPHBIX CHII. DHEPTHUA CBS3H U Ne()EKT Macc aTOMHOTO sI/Ipa. 2
Tema 5.3. PanuoakTuBHOCTH. BBl palMOAKTUBHBIX NPEBPAIEHUH.
®uznka aTOMHOTO sA7pa U IIpakTH4ecKoe 3aHATHE: PEIICHHE 3a/1a4: aTOMHOE Spo. SIepHble peakuH. 1
SJIEMEHTapHbIX YaCTHL] Cogepsxanue yueOHOro Matepmasa. 3aKOH PaJdO0aKTUBHOro pacmana. CBONHCTBa MOHU3UPYIOUIUX SACPHBIX H3TyYCHUH. 2
PagnoakTuBHblE U3JIy4eHHUs M MX BO3JCHCTBHE Ha >KUBbIE OpPraHu3Mbl. SnepHble peakuuu. SnepHas 3HEpreTUKa.
OneMeHTapHble yacTullbl. DyHaaMeHTanbHBIE B3aUMOACHCTBUS.
IIpakTHYecKoe 3aHATHE: PELICHHE 33/1a4: 3aKOH paJIMOaKTHBHOTO pacnasia 1
CamocTosTeabpHasi padoTa: pemeHne 3agad. PaboTa ¢ JJEeKIIMOHHBIM MaTePHAJIOM, YIeOHOH JTNTepaTypoO. 2
Paszgen 6. Bceirennas u e€ IBostronus
Conep:xxanue ydyeOHoro marepuajia. Crpoenue u paszputue Bceenennoil. Kocmonorus. 3Be3nbl. TepMosiepHbId CUHTES. 2
Tema 6.1. Mogens pacupsromeiics Bcenennoi
CrpoeHnue 1 pa3BUTHE ITpakTHyeckoe 3anaTHE: TIpocMoTp Buaeodmibma «Kocmocy. O6cyxaenue Buaeodmibma 1
Bcenennoii Cogepxanue yuebmoro marepuasa. [Ipoucxoxaenue CoHeYHOW cucTeMbl. [IpOTOCOHIIE U MPOTOIUIAHETHBIC 00JaKa. 2
O6pasoBanue miaHeT. [Ipobiema cymecTBOBaHUs BHE3eMHBIX ITuBmin3anuii. CoBpeMeHHas ¢u3ndeckasi KapTHHA MHpA.
IIpakTHyeckoe 3aHATHE: TpocMOTp BUeodmabMa «Poxerne BceneHHONHY. O0cyskaeHe BHIeopHIbMa 1
CamocTosTeapHasi padoTa: pemeHne 3agad. Padora ¢ JJeKIIMOHHBIM MaTePHAJIOM, YI€OHOH JTUTePaTypO. 2
Xumus
Pasznen 7. Xumus o01asi 1 Heopranu4yeckast
Conep:xanue yueoHoro MaTepuaja. [Ipenmer xumun. BemectBo. AToM. Mostekyina. XUMHYECKUH 3JIEMEHT U (POPMBI €ro 2
Tema 7.1. cymecTBoBaHus. [IpocThie U CIOXKHBIE BenlecTBa. AJUIOTpONHs U ee MpuauHbl. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB H
OCHOBHBIE TIOHATHA U 3aKOHBI | MOJIeKyJl1. AToMHas eguHUIa Macchl. OTHOCHTENbHBIE aTOMHAs M MOJIEKyJIspHas Macchl. KoiamdecTBO BemecTBa.
xumun. Ilepuoauueckuii 3axon | I[locrossHHas ABoraapo. MomspHas Macca. 3akoH ABoraapo. MomnspHeIi 00beM ra3oB. PacueTsl M0 XUMHUYECKHM
U IepHOoANYECKas CUCTEMA (dhopmynaMm. 3aKOH COXpaHEHHUS MacChl BEIIeCTBa
XHMHIECKHX JNEMEHTOB [I. 1. IIpakTHyeckoe 3aHATHE: U3TOTOBICHUE MOJIENEeH MOJIEKYN YTIeBOAOPOAOB. 1
Menneneesa Conep:xxanue yueOHoro marepuaja. OtkpeiTue Ilepumoamdeckoro 3akoHa. [lepwmommueckas cucTeMa XUMHUYECKHUX 2

snemenTtoB JI. 1. MeHnneneeBa kak rpaduueckoe oroopakenue [lepuonnueckoro 3akona. [lepuoaude ckuil 3aK0OH B CUCTEMA
B CBETE YUYECHHS O CTPOCHUH aToMa. 3AKOHOMEPHOCTH M3MEHEHHS CTPOCHHS DJIEKTPOHHBIX 000JI0YEK ATOMOB M XUMUUYECKUX
CBOWCTB 00pa3yeMbIX dJIEMEHTAMH MPOCTBHIX U CIOXHBIX BenlecTB. 3HadeHue [lepuonnueckoro 3akona u [lepuognyeckoit
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CHCTCMbI XUMHUYCCKHX DJICMCHTOB I[ W. Menneneena JJIs1 pa3BUTUA HAYKH WU ITIOHUM aHUS XUMHIECKOMN KapTHUHBI MHpa.

IIpakTHYeckoe 3aHsATHE: TpoBepouHas pabora: «CTpoeHUe aToMa, BUbI CB3EH» 1
CamocTtosiTesbHas1 padoTa: pemenue 3a1a4. Padora ¢ JISKIIMOHHBIM MaTepHaJIoM, Y4€OHOH JINTEPATYPOH. 3
Conepxanue yueoHoro marepuadna. [Ipupona xumudeckoit cBs3u. KoBaneHTHas CBsI3b: HEMOJMsApHAs U NoJsipHas. oHHas 2
Tema 7.2. cBs3b. KaTnoHsl 1 aHHOHBI. MeTanmnndeckas cBsA3b. BogoponHas cBsi3b. B3aMMOCBSI3b KPUCTANIMYECKUX PEHIETOK BEIECTB
Crpoenue BemectBa. Boga. C Pa3sIUYHBIMU THUIIAMH XUMHUYECKON CBS3H.
PactBopsl. Xumuyeckue IIpakTHYecKoe 3aHATHE: PELICHHE 33/1a4: 3aKOH ABoraipo. MousipHblii 00bEM ra3os. 1
pcakuuu. Conep:xxanue yuedbHoro matepuana. Boga B nmpupoze, ObITYy, TEXHUKE U Ha TPOU3BOACTBE. DU3HUECKIE U XUMHIECKUE 2
CBOIICTBa BOJBI. 3arpsA3HATENHN BOABI U CIOCOOBI 0unCcTKH. JKecTkast Boga u ee ymsarueHue. OnpecHeHne BOAbl. ATperaTHble
COCTOSIHMS BOJBI U €€ IEPEXOABI U3 OJJHOTO arperaTHOro COCTOSIHUA B IPYTOE.
PacTBOopeHue TBepABIX BEIIECTB U ra3oB. 3aBUCUMOCTh PAaCTBOPUMOCTH TBEPJBIX BELIECTB U ra30B OT TEMIEPATypBHI.
MaccoBast 10Jis1 Bel[eCTBa B pacTBOPE Kak crioco0 BBIpaKEHUsSI COCTaBa pacTBOpA.
[TonsiTue 0 XMMuueckoi peakuuu. THUIBl XMMHUYeCcKUX peakiuid. CKOpPOCTh peakuuu W (GakTopbl, OT KOTOPHIX OHA
3aBUCHT. TermaoBoi 3G PeKT XUMHUIECKOH peakiuu. XUMHUYECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIICHUS.
IIpakTHYeckoe 3aHATHE: KiIaccH(UKaIMs TBEpIbIX BemecTB. Penrenne 3amau 1
CamocTosTeabHasi padoTa: pemeHne 3agad. Pabora ¢ JJEeKIIMOHHBIM MaTePHaJIOM, YIeOHOH JTUTepaTypoi. 3
Conep:xanue yueGHOro MaTepuaia. Knaccudpukanus HCOPraHMYCCKUX COCIUHCHUN M MX CBO¥CTBA. OKCHIBI, KUCIOTHI, 2
Tema 7.3. OCHOBaHMS, COJIM. XHMHYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COCJMHEHUH B CBETE€ TEOPUHU
Heoprannueckue coequHeHns 3JIEKTPOJIUTHYECKON nucconmanuu. Ilonsarue o ruaponuse cojueil. Cpena BOJHBIX PacTBOPOB COJei: Kucias, HeUTpaabHas,
nieaouHasi. Bonoponnsiii mokasartens pH pactBopa.
Metannsl U Hemetauibl. Mertamnsl. OO0mue ¢GuU3NYecKHe M XHMHUYECKHE CBOWCTBA METAJUIOB, OOYyCIIOBJICHHBIC
CTPOCHHEM aTOMOB M KPHCTAJUIOB M IOJOXCHHEM METAJUIOB B 3JIEKTPOXHMUYECKOM psAy HampsokeHui. OOmue crocoOb!
nosydeHust MeTayioB. CrinaBsl: yepHble B 1BeTHbIe. Koppo3ust MeTauioB M croco0bI 3aIIUTHI OT Hee.
IMpakTuyeckoe 3anaTue: Knaccudukaims XUMUIECKUX peakiMii, pelieHue 3a/1a4 110 TEPMOXMMHUUYECKUM YPaBHEHUSIM 1
Coaep:xanue y4eOHOro marepmuaya. Hemerannsl. O0mas xapakTepHCTHKa TIaBHBIX MOArPYII HEMETAJUIOB Ha IMpHUMepe 2
rajgoreHoB. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE CBONCTBA HEMETAIIIOB.
Baxueilllne coelMHEHHs METAIUIOB M HEMETAJUIOB B MPHUPOJE M XO3AWCTBEHHOW AEATENbHOCTH YEJIOBEKa. 3aluTa
OKpY’Karollel cpeasl OT 3arpsA3HEHUs TXKEIbIMU METAJIJIaMHU, COSIMHEHUSIMHU a30Ta, CEPHl, YIlIepoaa.
IIpakTHyeckoe 3aHATHE: KOHTPOJIb MaTepHala o TEME: «XUMUYECKUE PEAKIIUM» 1
CamocTosiTeTpbHasi padoTa: pemieHne 3agad. Pabora ¢ JJEeKIIMOHHBIM MaTePHAJIOM, YIeOHOH JTUTePaTypoO. 3
Copep:xanue y4yeOHOr0 MaTepHaJa. 2

Tema 74.
OpraHnyecKie COeTUHCHUS.
XWAMUS ¥ )KU3HB.

OCHOBHbBIC TMOHATHS OPTAHMYECKOW XHMHH W TEOPHUS CTPOCHHS OPTaHWYEeCKHX coenuHeHuid. [ToHsTHe M3oMepuu. Bujsi
H30MEPHH: CTPYKTypHas (YrJIepOmHOTO CKejleTa, TMOJOXKECHHMs KpPaTHOHW CBSI3W WM (DYHKIIMOHAIBHONH TPYIIIbL),
IpOCTPaHCTBeHHAs. MHOT00Opa3ne OPraHuveCKUX COCTHHEHHI.

Vrnesogoposast. IlpenensHbie U HENpeaenbHbIe yrieBogopoasl. CTpoeHHe YIIeBOAOPOA0B, XapaKTEPHBIE XUMUUSCKHE
CBOHMCTBa yriaeBogopomoB. IIpencTaBuTenn YIiIeBOAOPOIOB: METaH, OTHJICH, aleTWwieH, OeH301. IIpuMeHenue
YIJIEBOJOPOJOB B OpPraHMYecKoM cuHTe3e. Peaknus noiuMepuszauuu. HedrTh, ra3, KaMeHHbIH yroip — NPHPOIHbBIC
HCTOYHHUKH YIIIEBOJOPOIOB.

Kucnoponconepxauue opranudeckue BemecTBa. CupThl, KapOOHOBBIE KHCIOTBHI U CIOXHBIE 3(GUPBI: X CTPOCHHE U
XapakTepHble XUMHYECKHE CBOMCTBA. IIpeicTaBUTENN KUCIOPOACOACPKALIMX OPraHUYCCKHX COCTUHEHUI: METHJIOBBIH H
STHJIOBBIA CHHUPTHI, [NIMLEPHH, YKCYCHAas KHcIoTa. MbUla Kak COJNM BBICIIUX KapOOHOBBIX KHCIOT. JKUpBI KaK CIOKHbBIC
3¢upsl.

VrneBoasl: TII0K03a, KpaxMall, HEeJIi0I03a.
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A30TcozepKale oOpraHudIecKue COeqUHEHNsl. AMHHBI, aMUHOKHUCIOTHI, Oenku. CTpoeHne M OMoJIoTHYecKas QyHKITHI
O0enkoB. XuMHUYeCKrne CBOWCTBA OEIKOB.
I'eHernyeckas CBsA3b MEXJY KIacCaMU OPraHMYECKUX COEAMHEHUN.

HpaRTuqecxoe 3aHATHEC: CpaBHeHI/Ie 1 XapaKTCpHUCTUKA MCTAJIJIOB U HEMETAJJIOB.

ConeprkaHue y4eGHOT0 MaTepHaJja.

XUMHYECKHE CBOWCTBA YKCYCHOM KHCIOTHI: B3aWMOJCHCTBHE ¢ WHIWKaTopamu, Mertammamu (MQ), ¢ oCHOBaHHSIMH
(Cu(OH),) u ocuosusiMu okcugamu (CuO).

Obpartumas ¥ HeoOpaTUMast IeHaTypanus OeiIKoB.

[Tnactmaccel u BojokHa. [lonstne o miactmaccax. TepMoIIacTHUHBIE M TEPMOpPEAKTHUBHBIE MOJIUMEphl. OTAeIbHBIC
MPEJICTaBUTENIN CUHTETHYECKUX U HCKYCCTBEHHBIX IOJIMMEPOB: (peHosopopManbIerugHble CMOJIBI, TOJUBUHUIXIOPH],
Te(II0H, NEeIITYI0n.

[TonsiTve 0 XWMHUYECKHX BOJIOKHaX. HarypanbHble, CHHTETHYECKHE M MCKYCCTBEHHBIE BOJIOKHa. OTaenbHBIE
MPEJICTaBUTEIN XUMUYECKHX BOJIOKOH: ameraTHoe (TpHaleTaTHBIH MIeNIK) M BUCKO3HOE BOJIOKHA, BHHWIXJOPHIHBIC
(XJIOpHH), MOMMHATPUIBHBIC (HATPOH), MOTMAMUAHEIE (KallpOH, HAWIOH), MOTMdPUpHBIE (JTaBCaH).

XuMHUsi ¥ OpraHU3M YeJoBeka. XHUMHUUYECKHE DJIEMEHThl B OpraHu3Me 4eioBeka. OpraHHYecKHe U HEOPraHHYeCKHe
BeniecTBa. OCHOBHBIC KH3HECHHO HEOOXOUMbIC COSJAMHEHUS: OCIKHU, YrIeBOIbl, )KUPHI, BATAMUHBI. YTJIEBOJbl — TJIaBHBIN
HUCTOYHUK DHEPruH OpraHu3Ma. Poib :KHUpOB B opraHu3mMe. X0JeCTepUH U €ro POJib B 3J0POBbE YEIOBEKA.

MuHepasbHble BEIIECTBA B MPOJAYKTAX MUTAHUS, MUIIeBbIe 100aBku. COAaHCUPOBAHHOE MMUTAHHE.

Xumus B 6biTy. Bona. KauectBo Boasl. Motomue u unctsmme cpeactsa. [Ipasuna 6e3omacHoil paboThl CO CpecTBAMHU
OBITOBOY XMMMUHU.

HpaKanecxoe 3aHATHE: pCIICHUEC 3aJa9: ONPECACICHNUC CBOICTB KHUCJIOT, OCHOBaHHM.

CamocTosTeabpHasi padoTa: pemeHne 3agad. Pabora ¢ JeKIIMOHHBIM MaTePHaJIOM, YIeOHOH JTUTepaTypoOi.

buojgorus

Paznea 8. Buosorust

Tema 8.1.

Buomorus coBOKYITHOCTh HayK
0 JKHMBOM npupoae. Meronbl
HAYYHOTO ITO3HAHUSA B
OHOJIOTHH. KJIETKA

Conep:xanue yueoHoro matepuaJa. )Kupas nmpupoja Kak 00beKT U3ydeHUs OMOJIOTHU. MeTO bl UCCIICIOBAHUS KUBOU
npupoasl B Ononoruu. OnpeneneHue KU3HU. Y POBHU OPTaHU3AINHN KU3HU.

Ucrtopust uszydenus kieTkd. OCHOBHBIC IMOJOXKEHHUS KICTOYHON Teopuu. KieTka — CTPYKTYpHO-(QYHKIMOHAIbHAS
(pneMeHTapHas) €UHAIIA KU3HU.

Crtpoenue kieTku. IIpokapHOTHl U 3YKapHOTHl — HH3IINE U BBICIINE KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpHBIE
KOMIIOHEHTBhI KJICTKHA 3yKapuoT. [loBepXHOCTHBINH ammapar. CXeMaTHYHOE OMHCAHUE KHIKOCTHO-MO3aWMYHON MOaeau
KIETOYHBIX MeMOpaH. LluTorna3sma — BHYTpEHHssS cpela KIeTKH, opraHousl (opraHesisl). Kinetounoe siipo. OyHKIus
spa: XpaHeHHe, BOCIPOM3BEJCHHWE M Iepejada HACICJACTBEHHOW HH(OpPMAIMU, PEryisiius XUMUYECKOW aKTUBHOCTHU
kieTkd. CTpyKTypa U GYHKIIHHA XPOMOCOM. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.

IIpakTuyeckoe 3ansTHe: JlaboparopHas pabora: «PaccmarpuBaHne KIETOK M TKAaHEH B ONTHYECKUH MUKPOCKOID».

Coaep:xanue y4eOHOro marepuana. MaTepHalbHOE €IUHCTBO OKPY)KAIOIIET0 MUpa U XUMUYECKHH COCTaB >KMBBIX
opraHu3MoB. bruonoruueckoe 3HaueHUE XUMUYECKUX 3JIeMEeHTOB. Heopranuueckue BelecTBa B cOCTaBe KIETKU. Ponb Boabl
KaK pacTBOPHUTENd M OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEHW cpelbl opraHu3MoB. Heopranuueckue HOHBI. YTIEBOABI U
aunuasl B knetke. CTpykrypa m Omonorndeckne (yHKIWH OeTKoB. AMHHOKHCIOTHI — MOHOMEpHl OenkoB. CTtpoeHHe
HYKJIEOTHJIOB U CTpYKTypa noiuaykieotuausix neneit JJHK u PHK, AT®.

Bupycsr n 6akrepunodaru. Heknmerounoe ctpoeHune, >KM3HEHHBIH UK M €T0 3aBUCHMOCTD OT KJIETOYHBIX (POPM >KH3HHU.
Bupycsl — B030yauTenu wHPEKIMOHHBIX 3a00JeBaHUM; MOHITHE 00 OHKOBHpycax. Bupyc mmmyHoaedHmnTa deaoBeka
(BNY). ITIpodpunaktuka BUY-nndexun.
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HpaKanecxoe 3aHATHE: COO6HICHI/IH 06yqa}omnx0ﬁ 1o Teme «OCHOBBI aJIUTOJIOT UK

-

CamocTrosiTeIbHas paﬁoTa: pCuICHUC 3a1a4. Pabora ¢ JICKIITMOHHBIM MAaTCpUaJIOM.

SN

Tema 8.2.
Opranusm

Conep:xanue yuedoHOro Matepnasa. OpranusM — enuHoe 1enoe. MHOTooOpa3ue OpraHu3MOB.

OOMeEH BeUIeCTBOM U 3HEPTHEH C OKpY’KaloIeH cpeoil Kak HeoOX0JMMOe yCIOBHE Cy IIECTBOBAHMS KUBBIX CHCTEM.
CriocoOHOCTh K CaMOBOCTIPOM3BEICHUIO — OJHA M3 OCHOBHBIX OCOOCHHOCTEH XKHMBBIX OpraHM3MOB. JleneHHe KIeTKH —
OCHOBa pOCTa, pa3BUTHA M pPa3MHOXEHHUS opraHu3sMoB. becmomoe pasmuoxenue. I[lomoBoil mpomecc u mosoBoe
pasmHOkeHne. OII0I0TBOPEHHE, eT0 OHOIOTHIeCKOe 3HaUCHHE.

[lonsatne 00 wWHAMBUAYadbHOM (OHTOTEHE3), AMOpPHOHAIHHOM (PMOpPHOTEHE3) W TOCT- 3MOpPHOHATHHOM pPa3BHTHH.
VHauBuayalbHOE Pa3BUTHE YEJIOBEKA M €r0 BO3MOKHBIC HAPYIICHHUS.

IIpakTHYecKoe 3aHATHE: JabopaTopHas padoTa: «M3ydeHue a3 MHTO3a B KJIETKaX KOPEIIKa JIyKay

Copepxanue ydeOHOro marepmana. OOmue NpeicTaBiICHHS O HAcIeICTBEHHOCTH M H3MEHUYMBOCTH. ['eHeTmueckas
TEpMUHOJIOTUS ¥ CHUMBOJHUKAa. 3aKOHOMEPHOCTU HacienoBaHud. HacnemoBanue mnpu3HakoB y uenoBeka. IloyioBele
xpomocombl. ClenjieHHOe ¢ MMoJIOM HacjenoBaHue. HacneacTBeHHbIe 0OJE3HM YeNOBEKa, UX HMPUYUHBI U MPOQUIAKTHKA.
CoBpeMEHHbIE TPE/ICTaBICHUSI O 'eHe M reHoMme. ['eHeTnuyeckue 3aKOHOMepHOCTH m3MeHuuBocTH. Kitaccudukauus dpopm
U3MEHYMBOCTHU. BiusHume MyTareHOB Ha OpraHu3M uejoBeka. [IpeameT, 3ajgauum U METOABI CeJICKUMU. | 'eHeTHdyeckue
3aKOHOMEPHOCTH cenekunu. Yuerue H. 11. BaBunoBa o neHTpax MHOroo0pasus M MPOUCXOXKACHUS KYIbTYPHBIX PACTCHUH.
buorexHonorus, ee JOCTHIKEHHUS, IEPCIEKTUBBI PA3BUTHSL.

IpakTuyeckoe 3aHATHE: COOOIICHHUS 00YUAIOMIMXCS 1O TeMe «Pa3MHOXKEHHE OPraHU3MOBY

[EEN

CamocrosiTeibHast paﬁoTa: pCHICHUEC 3aJ1a4. Pabora ¢ JICKIITMOHHBIM MaTCpruaJIoM.

w

Tema 8.3.
Bun

Conep:xanue yueOHOro MaTepuaJa.

DBOJIOIMOHHAS TEOpUs W €€ Pojb B (OPMUPOBAHHU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MuUpa. Buma, ero
kputepuu. [lomynsius Kak CTPYKTYpHAasl €AMHUIA BUAA U 9BOIONKUU. CHHTETHUYECKAs TEOPHUS IBOJIOLUHU. J[BIKYIIUE CHIIBI
JBOJIIOIIMY B COOTBETCTBUH C CHHTEeTHYeCKO Teopueit sBomonun (CTD). ['eHeTHUecKre 3aKOHOMEPHOCTH IBOJIIOIUOHHOTO
mpolecca.

HpaKTH‘leCKOB 3ausiTue: CoCTaBICHUE CXEM CKpCHIIMBaHU. Pelienue reseTHyecKux 3aaad Ha MOHOFI/I6pI/I)1H06 CKpCIIMBAHUE

Conep:xanue yue0OHOro MaTepuaJa.

Pesynbrarel 3Bomronuu. CoxpaHeHHE MHOT000pa3ms BHIOB KaK OCHOBAa YCTOHYMBOro pa3BuTus Ouochepsl. IIpuunHbI
BBIMHUPAHUS BUAOB. bronoruueckuii mporpecc u OMOJI0TUYECKUN perpecc.

I'umoTtes3sl NPOUCXOXKACHUS )KU3HU. Y CIOKHEHUE XKUBBIX OPTaHU3MOB Ha 3emie B IPOIlecce 3BOJIIONUH. AHTPONIOTEHE3 U
€ro 3aKOHOMepHOCTH. JlokazaTelbcTBa POJCTBA UYEJIOBEKAa C MJIEKOMUTAIONIUMHU >KHBOTHBIMU. DKOJIOTHYECKHE (PaKTOPHI
AHTPOIIOTEHE3a: YCIOKHEHUE MOMYISUMOHHONW CTPYKTYpPhI BHJ1a, U3TOTOBJIIEHUE OPYAUN TpyZa, MEPEeXo] OT PaCTUTEIbHOTO
K CMCIIaHHOMY THUIY MUTAaHUA, UCIIOJIb30BAHNUE OT'HA. ITossBneHne MbICIUTENBHON ACATCIbHOCTU U ‘IHeHOpa?)}IeHI)HOﬁ peuun.
[IpoucxoxacHIE YeTOBEYECKUX pac.

HpaKTH‘leCKOC 3aHATHE: COOOIICHUS 06yqa}omux0ﬂ 110 TCMC. «I'CHCTHKaA U HACJICACTBCHHOCTL

[EN

CamocrosiTeibHast paﬁoTa: pPEHICHUEC 3a1a4. Pabora ¢ JTeKIMOHHBIM MaTCpraIOM.

w

Tema 8.4.
DKOCHUCTEMBI

Conmepsranve yueGHOrO MaTepuasia. [IpeaMer W 3agadd dKOJOTHH: Y4eHHE 00 DKOJIOTHYECKHX (akTopax, ydeHHE O
c0001IecTBaX OPraHU3MOB, YUeHHE 0 Onocdepe. DKoJOTHUECKHE (aKTOPhl, 0OCOOCHHOCTH MX BO3AECHCTBHS. DKOJOTHYECKas
xapaktepucTuka Buaa. [loustue o0 sxonormueckux cucremax. Llenu nmuranus, Tpoduueckue ypoBHH. bruoreorenos kak
sKkocuctema. brorenos u OMOTON KaKk KOMIIOHEHTHI OMOTE0IIeH03a.

HpaKTﬂ‘leCKoe 3aHATHE: PCIICHUC 3aJ1aY. Pabora ¢ TeKIMOHHBIM MaTCpraIOM.

Conepixanne yueOHoro marepuasna. brnocdepa — riobanpnas sxkocucrema. Yuenue B. U. Bepnaackoro o 6uocdepe.
Pounp sxuBBIX oprann3moB B 6nochepe. bruomacca. bronornueckuil Kpyroopor (Ha npumepe
Kpyrosopora yriepoja). OCHOBHBIE HalpaBleHHs BO3JeHCTBHs desoBeka Ha Ouocdepy. Tpancopmanus ecTecTBEeHHBIX
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9KOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoIieHO30B).

CamocTtosTenpnas padora: [loaroroka kK quddepeHunpoBaHHOMY 3a4eTy 3

JnddepeHunpoBaHHbIii 3aueT 1

BCETO 176

Jl1 XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOr0 MaTepualla UCIOJIb3YIOTCs Celylolue 0003HaueHus:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3YUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE JIEATEIBHOCTH 110 00pa3ily, UHCTPYKLUH WIH O]l PyKOBOACTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHHE JACATEIIEHOCTH, pEIIeHHE TPOOJIEMHBIX 3a71a4)
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TpEOyeT HaTM4YKs yueOHOro KaOuHeTa.

O6opynoBanue yaeOHOro KabUHeTa!

MOCaJ0OYHbIE MECTA MO KOJIMYECTBY 00YJarOIINXCS;

pabouee MeCTO IIpenoaaBaTes;

KOMIUIEKT Y4eOHO-METOAMYECKOI TOKYMEHTALIUH.

o0opyoBaHue 1adOpaTOPUHN ONTHKU M (DU3UKHU TBEPAOTO Tesia: MUKpockorn MBY -
4A; ycranoka MYK-0; nupomerp c¢ wucuesaromeir nutbto OIINP-9, JIATP,
BartMeTp JIb39; ycramoBka MVYK-0; wmonoxpomarop YM-2, Y@ namma,
dotoanement ucrounuk nutanus MIIC1, 6mox ammepmerpa-BoiabT™merpa ABI,
crenq ¢ oobekramu uccinepoBannii C3-OKO01; cnexrpanbubiii anmapar CIIEKTP;
BosbT™METpP B7-35; monsapuckon CM-3; nammna ®JI 74011; caxapumerp RL-2;
obopyoBaHue 1a00paTOpU MEXaHUKU M MOJeKyspHou (usuku: FPM-07 — st
u3MepeHus yckopeHus: cBoboanoro naaenusi; FPM-08 — nis usmepenus ummnyinbca
U MexaHmdeckoi sHeprun; FPM-09 — nist ompeneneHuss CKOPOCTH TOJIETa ITyIIH;
FPM-15 — wmastHuk OOGepOeka; FPM-07 — nakmonubii mastHuk; FPM-03 —
masTHUK MakcBemna; FPM-05 — kpyTuiabHBINH MasTHUK ¢ MHJUTHCEKYHIOMEPOM;
FPM-06 — yauBepcanbHblii MasITHUK; YCTAHOBKA ISl ONIPEICTICHHS TEIIOEMKOCTEN
raza merogoMm Kiemana-Jlesopma; anekrpudeckas tumtka OIIHI1-0; FPM-10;
3BykoBoil reneparop [3-109, ocmuwmnorpag H3013; reneparop cursamoB
Hu3kouyacToTHbIM ['3-102, ociimnorpad H3013

o0opysoBaHue Na0OpaTOPUM JJIEKTPUYECTBA U OJIEKTPOMArHeTu3Ma: Mara3uH
conpotunenus MCP-60, ransBanomerp M45MOM3, peocrat PCII; ocuminorpad
C1-73, peocrar PCII 500, marazun emkoctedt P5025; peocrar PCII 1280,
BosibT™MeTp B7-35, a1, ocuminorpad YIIM; ucrounuk nutanust AIAT, amnepmerp
9514, tanrencransBanomerp, peoctat PCII 33; BonpTmerp B7-35, BonsT™MeTp O
58; ycranoBka FPM-01; ocimmmorpad C1-75, reneparop JI 31, BomstmeTp B7-35;
reHepaTop curHanos ['3-102; miurka snextpudeckas OIII1-0; marasun emxoctn
P5025; ocrmmmorpag H3013, C1-68

o0opynoBaHue 00IIell HeopraHudeckoil xumuu: 6apomeTp — aHepou BAMM-1;
mkad 3 HX; cron xumudeckwii,; mocka 3-31 koM0O. JIA-34; cucteMHbBIH OJIOK
Celeron 2400; monutop 17LG ; snexkrponeur CHOJI-1,6; Becst BJIA-200; Bech
BJITK-500; mxad BeITsDKHOU -; mikad cymmiabhbid CHOJI -3,5; mkad HI1-mx;
npubop AN WUIIOCTPAllMU  3aBUCUMOCTH CKOPOCTH pEaKIMH OT YCJIOBHIA;
KaJIOPUMETP C MEpPHBIM CTaKaHOM; TMpUOOp [JIi OMNBITOB IO XHUMHU C
AIIEKTPUYECKUM TOKOM; MPHOOp A SIEKTPOJIM3a PACTBOPOB COJNIeH; mpuOop s
MOJTYY €HHS Ta30B; BBIIPSIMUTENh; XUMHUYECKas TTOCY/Ia.

Texaudeckue cpencTra 00ydeHus:
— MYJIbTUMEIUAIPOEKTOP.

3.2. UndopmanuonHoe odecrnieyeHne 00ydeHust
Ilepeyenb pexoMeHayeMbIX Y4YeOHbIX H3JAAHMH, OMOJHUTEJbHOH JIMTEPATYPHI,
HNuTepHeT-pecypcos.

OcHoBHasi iMTEpaTypa:

1. BOJ'ITpOMeIOK B.B. OpFaHI/I‘{CCKaH XHMHS: TTOcOOue JJId IIOATOTOBKH K TCCTI/IPOBaHI/IIO/

B.B.

bontpomerok. - Munck: Terpamut, 2018.- 256¢: Tabm., uin. - [DIEKTPOHHBIH

pecypc]. - URL: https://biblioclub.ru/index.php?page=book&id=571638
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https://biblioclub.ru/index.php?page=book&id=571638

. Bacunesckas E.M. Heoprannueckast xumusi: yaueoHoe nocooue/ E.W. Bacunesckas, O.U.
Ceuka, T.JI. llleBiioBa.- Munck: PUIIO, 2019.- 247¢c.: un., Tabi., cxem. - [ IIEKTPOHHBIN
pecypc]. - URL: https://biblioclub.ru/index.php?page=book&id=600065
EcrectBoznanme: 10-w1ii kmacc: yueOHuk / H.C. Ilypermena, 1.B. PazymoBckas, M.A.
Bunnuk u np.; nox pen. 1.B. PazymoBckoil. - Mocka: ®usmatiut, 2018. - 384c.: ui. -
ISBN 978-5-9221-1751-7, [DneKTpOoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485238

KoncrantnaoB B.M  buonorus mis npodeccuid U CHEUATBHOCTEH TEXHUYECKOTO M

€CTeCTBEHHO -  HAaydyHOro  mnpoduieil:ydeOHHK  uid  CTyd.  YUpeKICHHH
cpen.npod.odpazoBanust/ - 7-¢ u3Ad., crep.- M.: u3gatenbckui neHtp "Axamemus',
2018- 336c.

. Marnpim C.C. buosorusi: moJHbIM Kypc MOATOTOBKHM K TecTHupoBaHuto U 3k3ameny/ C.C.
Marnem. — Munck: Terpamut, 2018. — 384 c.: Tabi., cxem. - [DIEKTpOHHBINH pecypc]. -
URL.: https://biblioclub.ru/index.php?page=book&id=571725.

. Peaxun FO.H. Kypc ¢usuku: 6azoBsrii kypc nexnuii: / KO.H. Peaxun, C.I'.BopoHunxuH. —
MockBa, bepnun: Hupekr-Meaua, 2020.- 147c.-[Dnextponnsiii pecype]. - URL:
https://biblioclub.ru/index.php?page=book&id=575457

. SBopckuit .M. OcHoBbl ¢usuku: yueOHoe nmocodue: B 2 Tomax/ b.M. SIBopckuii, A.A.
[Muuckuii; pen. FO.M. Jluk.- 6 — wm3n., crep.- Mocksa: ®@usmarnut, 2017.- Tom 1.
Mexanuka. MonekynspHas ¢usuka. DnekTpoauHamuka. -576 c., Tabn., rpad., wi. -
[Dnekrponnsiii pecypce]. - URL: https://biblioclub.ru/index.php?page=book&id=485564 .

JlonoJiHUTE/ILHASA JIUTEpPaTYypa:

AxmenoBa T.M. EcrectBosmanme / T.M. AxmemoBa, O.B. Mocaruna; Poccuiickuii
TOCYIapCTBEHHBIA YHHUBEPCUTET MIPABOCYIUS. — 2-€ U3, Ucnp. u goi. — Mocksa: PI'YTI,
2018. — 340c.: cxem., Tabm. — Pexum pgocryma: mno mnoxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=560540. — ISBN 978-5-93916-694-2.

. bnoxun WM.B. Opranuueckas xumus: ynpaxsHeHus u 3agaun/ W.B. bnoxun, H.U.
brnoxuna. —~Mocksa; bepnun: upexkr-Menua, 2020.- 181 c.- [DnekTpoHHBI pecypc]. -
URL.: https://biblioclub.ru/index.php?page=book&id=502380

. bontpomerok B.B. Heopranwueckas xumusg: 1ocoOue Uit TIOATOTOBKH K
HeHTpanu3oBaHHoMy TectupoBanuio/ B.B. bonrpomerok. - Munck: Terpanur, 2019.-
288c: Tab., 170 - [DneKTpOHHBIH pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=571635

Epoxun FO.M. Xumus ans npodeccuil v crienuaibHOCTEN TEXHUYECKOIOU €CTECTBEHHO
Hay4yHOro mnpoduiaei: y4eOHUK Juid CTyA. YupexxaeHud cpen.npod. OOpasoBaHus
/FO.M. Epoxun, 1U.b. KoBanesa.- 5-¢ uza., crep.-M.: U3narensckuii nentp "Axagemus",
2018- 496 c.

. Pezsmkun B.M. XuMusi: moiHBIA KypC MOJATOTOBKH K TECTHpPOBaHUIO M dk3ameny/ B.U.
Peszsnkun, C.E.Jlako6a, B.H. Bypas.- Munck: tetpanut, 2018.- 560c.- [DneKTpoHHBIH
pecypc]. - URL: https://biblioclub.ru/index.php?page=book&id=571758.

. dusuka: Kypc HHTEHCUBHOU MIOJTOTOBKHU K TecTupoBaHuio u sk3ameny/ JI.B. Tanun, I'.C.
Kem6poBckwii, B.M. Ctpenpuens, B.I". llleneneBuy. -2-¢ u3., crep. - Munck: Terpamur,
2017. - 464c.: Ttabm., rpad., cxeMm., wui.- [OnekTpoHHBIH pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=571674

. IleBuunpiaa JI.B. Xumus: coopuuk 3amau u ynpaxsenuit / JI.B. HleBuuupsma, M./
[TonexaeBa, A.M. AmnapHeB; HoBocuOupckuii TroOCyJapCTBEHHBI TEXHUYECKHM
yHuBepcuteT.- HoBocuOupck: HoBocubupckuii  rocynapcTBEHHBIH — TEXHHUYECKHUIM
yauBepcutet, 2019. — 63c.: Tabm. - [OnekrpoHHbi pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=575037
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10.

11.

[esnunpina JI.B. Xumusa: ydeOHoe mocobume: JI.B. IlleBnunpsina, A.M.Anaphes;
HoBocubupckuii rocynapcTBEHHBIN TeXHUYECKHWH yHuBepcutet, 2017. — 92c.: Tabu. -
[DnexTponnsiii pecypce]. - URL: https://biblioclub.ru/index.php?page=book&id=575036 .

HNuTepHer — pecypcebl:

ActpoHOMUS XXI BEKa: MHTEPHET-3HIUKIIONEIU. Pexum JOCTyIa:
[http://window.edu.ru/resource/964/57964 15. 05. 2021]

BbynrakoB H.A., OcunoBa M.A. OcHoOBHbIE 3aKOHBI M (OPMYJBI MO MaTeMaTWKe M
dusuke. Pexxum pocryma: [http://window.edu.ru/resource/797/56797 15. 05. 2021]
Buneoypoku 1mo  mpexMeraM  IIKOJIBHOM — mporpaMMmbl.  Pexum  nocryma:
[www.interneturok.ru 15. 05. 2021]

Bces 6uonorus. CoBpemeHHast OM0JIOTHS, CTaThH, HOBOCTH, OnbIHoTeka. Pexxum nocryma:
[www.biology.asvu.ru 15. 05. 2021]

Enunoe okHO noctymna kK oOpa3oBarenbHbIM pecypcam MHTepHeTa no 6uosnoruu. Pexxum
nocryma: [www.window.edu.ru/window 15. 05. 2021]

Kypnan «Xumus B mkosae». Pexxum nocryna: [www.hvsh.ru 15. 05. 2021]

Kypuan «Xumus u xu3Hb». Pexxum gocryma: [www.hij.ru 15. 05. 2021]

KrnaccHas nocka st iro0o3HatenbHbix. Pexkxum pocryna: [www.class-fizika.nard.ru 15.
05. 2021]

Xumuueckas sHuukiIoneaus. Pexxum pocryma: [http://www.xumuk.ru/encyklopedia/ 15.
05. 2021]

Xumus. OOpa3oBarenbHbIi  CalT A IIKOJIBHUKOB.  Pexxum  gocryma:
[www.hemi.wallst.ru 15. 05. 2021]

DnekTpoHHas OuONMMoTeKa Mo xumuu. Pexum moctyma: [www. chem. msu. su 15. 05.
2021]
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4. KOHTPOJIb W OIIEHKA PE3VJIbTATOB OCBOEHHS YYEBHOH
JAUCHUITINHBI

4.1. XapakTepucTHKAa OCHOBHBIX BH/10B Y4eOHOM 1eTeJIbHOCTH CTY/ICHTOB.

Copepxanue oOy4yeHHs] HampaBiIeHO Ha (OPMHUPOBAHUE CIIEAYIOIIMX BUAOB y4eOHOU
JeSITeIbHOCTH CTYACHTOB (HA YPOBHE YUEOHBIX ACHCTBUI):

IIpu u3yyennu npeamera «Pu3nuKa»:

—  pa3BUTHE CIOCOOHOCTEH SCHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH 0OOCHOBBIBATH
CBOIO TOYKY 3pEHHs, BOCIIPUHUMATh U aHAJIU3UPOBATh MHEHUS COOECETHUKOB, IIPU3HABAs
IIpaBoO APYroro 4€JI0BEKa HA NTHOC MHCHHUC,

— TpUBEIEHUE TNPUMEPOB BIUAHUA OTKPHITUA B (U3UKE Ha NIPOrpecc B TEXHUKE U
TEXHOJIOTHH MPOU3BOJICTBA.

B pazaesne «Mexanuka»:

—  O3HAaKOMIJIEHHE CO CIIOCO0aMU ONMHCAaHUS MEXaHUYECKOTO JBHM)KEHHS, OCHOBHOM 3amaueit
MEXaHUKH;

— U3YYEHUE OCHOBHBIX (PM3MUECKMX BEJIMYMH KHHEMATHUKU: IMEPEMEIIECHUs, CKOPOCTH,
YCKOpPEHHUS;

— HaOmIOJeHNE OTHOCUTEIBHOCTH MEXaHWYEeCKOro IBHkKeHHs. DopMyITupoBaHHE 3aKOHA
CJIOEHUS CKOPOCTEH;

—  HCCIIEJIOBAHME PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBWXKEHUS (Ha 1IpuMepe
CcBOOO/IHOT'O NIa/IEHUS TE€J) U PABHOMEPHOT'O JIBU)KEHUS TeJla IO OKPYKHOCTH;

— TIOHMMAaHHE CMBICJIAa OCHOBHBIX (PU3MUECKUX BEIUYUH, XapaKTePU3YIOUINX PaBHOMEPHOE
JIBUKEHHE TeJa M0 OKPYKHOCTH;

— TIOHMMaHHE CMbIClIa TakKuX (HU3UYECKHMX MOJeNel, Kak MaTepuaibHas TOYKa,
HMHEpLUaIbHasl CUCTEMA OTCUETA;

—  HU3MEpEeHHE Macchl Teja pa3IMuHbIMU criocobamu. VM3mepeHue cuil B3auMoIeCTBUS TEIl.
Boruncnenue 3HaueHUs yCKOPEHUS TeJl M0 U3BECTHBIM 3HAUEHUSM JAEHCTBYIOUIMX CUJI U
Macc Tel,

— YMEHHE pa3iuyaTh CUIY TsSKecTH M Bec Tena. OObSICHEHHWE U MPHUBEACHHE MPUMEPOB
SIBJIIGHUSI HEBECOMOCTH;

— TPUMEHEHHE OCHOBHBIX MOHATUH, GOPMYI U 3aKOHOB TUHAMHKH K PEIICHUIO 3a7a4;

— OOBSACHEHME pPEAaKTHBHOIO JBHXKEHHS HA OCHOBE 3aKOHAa COXPAHEHHs MMITyJIbCa.
IIpumeHeHne 3aKOHA COXPAaHEHUS UMITYJIbCA JUIsl BBIYMCICHUS U3MEHEHUI CKOPOCTEN TeI
MIPU UX B3aUMOJICHCTBUSAX;

—  BBbIUKCJIEHHE PaOOTHI CHJI M U3MEHEHHUSI KNHETUYECKON DHEPTHH Tea,

—  BBIYUCJICHME NOTEHIMAIbHON SHEPTUHU TEN B TPABUTALIMOHHOM TIOJIE;

—  XapakTepUCTHKa MPOU3BOJUTENIILHOCTH MAIllMH M JBUTaTeled C HCIOJIb30BaHUEM
TIOHSTHS MOITHOCTH.

B pa3znene «OCHOBBI MOJIEKYJISIPHOM (PM3MKH U TEPMOAHUHAMHUKHN»

—  (opMmynupoBaHHE OCHOBHBIX IIOJIO)KEHHUH  MOJEKYISIpPHO-KMHETHUECKOW  TEeopuHu.
BeInonHeHue 3KCrepUMEHTOB, CIYKAIllUX OOOCHOBAHUEM MOJEKYISPHO-KHHETHUECKOU
teopun. Habmonenne OpoyHOBCKOIO ABMKEHUS U iBJICHUS nudPpy3un;

— ompejeficHHMEe MapaMeTpoB BelIeCTBa B Ta3000pa3HOM COCTOSHMM Ha OCHOBAaHUU
ypaBHEHMs COCTOSIHHSI HJlealibHOro ra3a. Ilpeacrasienue B Buae rpaduka H30XOpHOTO,
1300apHOT0 U U30TEPMHUUYECKOTO IIPOLIECCOB,;

—  BBIYMCJICHHE CpeAHEH KHHETHYECKOM SHEpruM TEeIUIOBOTO JBMIKEHUS MOJEKYT IO
M3BECTHOU TeMIIEpaType BEIEeCTBa;

—  W3MEpEeHHE BIAKHOCTH BO3/yXa;

—  DKCIIEPUMEHTAJIbHOE UCCIIEeI0BAHNE TEMJIOBBIX CBOWCTB BEILIECTBA;

— pacueT KOJMYECTBAa TEIUIOTHl, HEOOXOAMMOro JJsi OCYIIECTBJICHHS Ipolecca

IPEBpAICHUA BCIICCTBA U3 OJHOTO arp€raTHOro COCTOSAHHUSA B IPYroe;
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pacucT HU3MCHCHHA BHYTpeHHeﬁ OHCpIruu TCII, paGOTbI U MICPCAaHHOTO KOJMUYCCTBA
TEIUIOTH HAa OCHOBAHMU IEPBOTO 3aKOHA TepMOAMHAMUKH. OObSICHEHHE NPUHIUIIOB
HGfICTBI/ISI TCIIJIOBBIX MAIlIWH.

B pa3nesne «OCHOBBI 2JIEKTPOAMHAMM KN

BBIYMCICHUC CHJI B3aI/IMOIIeI7ICTBI/I$I TOYCUYHBIX JJICKTPHUICCKUX 3ap$IZ[OB;

BBIUMCIICHHE HANpsSOHKCHHOCTH M MOTEHIMaja JJIEKTPHYECKOrO TOJs OJHOTO |
HECKOJBbKHX TOYCUYHBIX 3ap5m013;

M3MEpEHUE Pa3HOCTH MOTEHIINAJIOB,;

MIpUBEICHNUE TPUMEPOB MPOBOJIHUKOB, AUIJIEKTPUKOB U KOHACHCATOPOB,;

HaONIo/IeHue SBJICHUSI DJIEKTPOCTATHUECKONM HMHAYKIMU M SIBJICHUSA MOJISIPU3ALUN
TUDJIEKTPUKA, HAXOAIIETOCs B 3JIEKTPUYECKOM TI0JIE,;

U3MEpPEeHUE MOITHOCTH DJeKTpudeckoro Toka. M3mepernne DJIC u BHYTpEHHETO
COIPOTHUBIICHUS UICTOYHHKA TOKA;

C60p N HUCIIBITAHUC JJICKTPHUYCCKUX ueneﬁ C pa3IM4YHbIM COCAUWHCHHEM IIPOBOJHHUKOB,
pacyer ux napaMmeTpos,;

HaOIto/IeHue JCHCTBUS MarHUTHOTO TOJISL HAa MPOBOJHUK C TOKOM, KAPTHHOK MarHUTHBIX
noJel,

(dbopMyIHpOBaHUE PaBHUIIA JIEBOW PYKHU ISl ONIPEeSICHIs HallpaBIeHHsI CHIIBI AMIIepa,
BBIYUCIICHUEC CHII, IIGfICTBy10HIPIX Ha IMPOBOJHHUK C TOKOM B MArdvuTHOM II0JIC,
O6’I)$ICH€HI/I€ [MpyuHIMIIa I[GI\/JICTBI/ISI QJICKTPOABUTIATCIIA. I/ICCJICI[OBEIHI/IG SABJICHUS
ANEKTPOMArHUTHOM UHIYKITHH.

B pa3nene «Kosebanusi 1 BOJHBD:

MpUBEJCHUE TPUMEPOB KoJjebaTeabHBbIX JBMWKEHMH. lccnemoBaHue 3aBUCHUMOCTH
nepuoja KojeOaHWi MaTeMaTH4eCKOro MasTHHKA OT €ro JUIMHBI, MAcChl M aMIUIUTY/IbI
konebanui.  OmpeneneHue  yCKOpEHHUS  CBOOOJHOrO  MAJE€HUS C  TOMOIIBIO
MaTeMaTHuecKoro MasiTHuka. Habmonenue koneOaHMii 3Byyaliero tena,

IIpUBEICHUE 3HAYECHUS CKOPOCTH PACIPOCTPAHEHU 3BYKa B Pa3INYHBIX Cpelax,

yMEeHHUE 00BACHATH UCIOIb30BAHNE YIbTPAa3BYKa B MEIUIIMHE;

HaOJI0ICHNE OCIMIUIOIpaMM F'apMOHUYECKUX KOJIeOaHUH CHIIbI TOKA B LIETH;

00BbsICHEHHUE MPEBPALLEHUS SHEPTUH B UCATbHOM KoJeOaTeTbHOM KOHTYpE;

U3y4eHHe YCTPOMCTBA U MPUHIIHUIA ASHCTBUS TpaHC(HOpMATOpa;

aHaJIM3 CXEMbI Ilepeiaun AIEKTPOIHEPTUN Ha OOJIBIINE PACCTOSIHUSA;

IpUBEJCHUE PUMEPOB BUIO0B PaIMOCBSI3H. 3HAKOMCTBO C YCTPOWCTBAMH, BXOISIIUMH B
CHCTEMY PaJHOCBSI3H;

00CyXk/leHue 0COOEHHOCTEN pacpOCTpaHEHUs PaJHOBOIIH,

IPUMEHEHHE Ha MPAKTHUKE 3aKOHOB OTPAKEHHsI U IMPEJOMJICHMs CBETa NPHU PELICHUU
3ajay;

Ha0Ir0/IeHNe SABJICHUS TU(PAKIINN U TUCTIEPCUU CBETA;

YMEHHE CTPOHUTHh H300paKEHUS MPEIMETOB, JaBaeMble JHMH3aMH. Pacder ontuyeckou
CHIJIBI JIMH3BI.

B pazaesie «JeMeHTbI KBAHTOBOW (U3HKHN»:

HaOmoneHue ¢Gotodnekrpuyeckoro spdekra. PacyeT mMakcUMaTbHOM KHHETHYECKOM
SHEPTHUH JEKTPOHOB Mpu PoTorddekTe;

¢dopmynupoBanue mnoctynaroB bopa. HalGmioneHue nuHEW4aToro M HEMPEPHIBHOTO
CTIEKTPOB;

pacuer 4acTOTHI M JUIMHBI BOJHBI MCITyCKa€MOI'0 CBETa MPHU Iepexoje aToMa U3 OJHOTrO
CTAaLlMOHAPHOT'O COCTOSIHUS B IPYTOE;

0o0BsICHEHNE NPUHIUIA IEHCTBUS J1a3epa,;

HaOlo/leHne TpPeKoB aibda-yacTul] B Kamepe Buibcona. Peructpauus suepHbIX
M3JIy4EHHI C TOMOIIbIO cueTurka [ eitrepa;
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PacucCT SHCPIrun CBA3U aTOMHBIX SII[ep;

IIOHMMaHKE LIEHHOCTH HAyYHOTO IO3HaHMs MHpa He BOOOIIE /I YEJIOBEUECTBA B LIEJIOM,
a Juid Kaxaoro oOydaromlerocs JIMYHO, LEHHOCTH OBJIQJIEHUS METOJIOM Hay4HOIO
IMO3HAaHUWA AJId JOCTUIKCHUS YCIICXa B JI000M BUIC HpaKTquCKOﬁ ACATCIIbHOCTH.

B pa3nese «BcesieHHast M eé IBOJIIOLUSD):

00BSICHEHUE MOJIENH pacHupstomieics Beenennoii,

HabmoneHne 3Be3n, JIyHsl M TutaHeT B Teneckon. HaOmrogeHue COMHEUHBIX IMATEH C
IIOMOUIBIO TEJIIECKOIIA.

IIpu n3yyenun npeamera « XuMHs»:

pacKpbIiTUE BKJIaJa XUMHUYECKONM KapTHUHBI MHpa B EIUHYI0 €CTECTBEHHO-HAyYHYIO
KapTUHY MUDA;

XapaKTePUCTHKA XUMUU KaK IMPOU3BOIUTEIILHON CHIIBI OOIIECTRA,

yMEHHUE JaTh OIpPEACIICHHE U ONEPUPOBATH CICAYIOIMIUMH XUMUYECKHUMH TOHATHIMHU:
«BEILIECTBOY», «XUMHYECKHUI 2JIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCUTEIbHBIE aTOMHAs
U MOJEKYJISIPHAs MacChl», «HOHY», «AJJIOTPOIUS», «HU30TOIbBI», «XUMHUUYECKAs CBSI3bY,
(OIEKTPOOTPUIIATENILHOCTDY,  «BAJICHTHOCTBY»,  «CTEIEHb  OKHUCICHHUSA»,  «MOJb»,
«MOJISIpHAsI Macca», «MOJISIPHBI 00BEM Tra3000pa3HBIX BEHIECTBY», «BEHIECTBA MOJIE-
KYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS»,  «PACTBOPBI»,  <QJIEKTPOIUT U
HEIJIEKTPOJIUTY, «IJEKTPOJUTHIECKAS TUCCOIUAIUY, KOKUCIUTENIb U BOCCTAHOBUTEIIbY,
«OKHCJICHHE M BOCCTAHOBJIICHHE», «CKOPOCTh XUMHUYECKOH pEaKluu», «XHMHUECKOE
PaBHOBECHEY, «YTJIEPOIHBINA CKENIET», «(DYHKIIMOHAIbHAS TPYIINAY, «U30MEPHS»;
(dbopMynupoBaHHE 3aKOHOB COXPAHEHHMS MAacChl BELIECTB M IIOCTOSHCTBA COCTaBa
BEIIECTB. YCTAHOBJICHHE NPUYMHHO-CICCTBEHHOW CBSI3U MEXKAY COJEp)KaHHUEM STHX
3aKOHOB W HAIMMCAHUEM XUMHUYECKUX POPMYI U YPaBHCHHIA,

packpbiTue (QHU3NUECKOro cMbIicia CUMBONMKHU [lepuomumdeckoil TaOMUIBI XMMHUYECKUX
anemeHnToB /. 1. MenzeneeBa (HOMEpOB AJIEMEHTA, MEPUO/Ia, TPYIIIIBI) U YCTAaHOBIEHUE
MPUYUHHO-CIIEACTBEHHON CBSI3M MEXJYy CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMHU
M3MEHEHHUS CBOMCTB 2JIEMEHTOB U 00pPa30BaHHBIX UMHU BEIIECTB B MEPUOJIAX U IPYyIIaXx;
XapaKTEePUCTUKA AJIEMEHTOB MaJIbIX IEPUOJOB IO HMX MOJoKeHuto B llepuogmueckoit
cucreme JI. 1. Menneneena;

YCTAaHOBJICHHE 3aBUCUMOCTH CBOWCTB XUMHYECKHX BEIIECTB OT CTPOCHHS aTOMOB
00pa3ymIIUX UX XUMHUYECKUX IJIEMEHTOB;

XapaKTEePUCTHUKA BAXKHEHIIMX THUIIOB XUMHYECKUX CBS3€H W OTHOCHTEIBHOCTH 3TOM
tunojorud. OObSICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMUS
KPUCTAJUTMYECKUX PEUIETOK;

(hopmMynupoBaHUE OCHOBHBIX TOJIOKEHUN TEOPUHU AJIEKTPOJIUTUUYECKON TUCCOIHMAIUN U
XapaKTEePUCTHUKAa B CBETE ATOM TEOPHUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHHUH,

(hopmynupoBaHHE OCHOBHBIX MOJOKEHUH TEOPUN XUMHUUECKOTO CTPOSHUSI OPTAaHUIECKUX
COCIMHEHUI W XapakTepUCTUKa B CBETE OTOH TEOPUU CBOWMCTB BAKHEUIIUX
MPEACTaBUTENCH OCHOBHBIX KJIACCOB OPTAHMYECKUX COSTUHEHNH;

XapaKTepUCTHKA CTPOCHHUS AaTOMOB U KPUCTAIUIOB M Ha JTOH OCHOBE — OOIIUX
(U3MYECKUX U XUMHUYECKHX CBOMCTB METANIOB M HEMETAJLIIOB,

XapaKTEePUCTHUKA COCTaBa, CTPOCHHS, CBOMCTB, MOJYYEHUS U MPUMEHEHUE BAKHEUIIINX
HEMETAJIOB;

XapaKTepUCTHKA COCTaBa, CTPOCHHS W OOIIMX CBOWCTB BaKHEHIIMX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH;

ONMCAaHUE COCTaBa U CBOWMCTB BAKHEHIIMX MPEICTABUTENICH OPraHUYECKUX COCIMHEHUN:
METaHOJIa ¥ 3TaHOJa, CIOXKHBIX A(UPOB, KUPOB, MBLI, KAPOOHOBBIX KHUCIOT (YKCYCHOM
KHUCJIOThI), MOHOCaxapuJ0oB (IJIFOKO3bI), JUcCaxapusioB (caxaposbl), MOJIHCaXapuI0B
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(kpaxMana ¥ IEIUTI0N03bl), AMUHOKHUCIIOT, OEIKOB, MCKYCCTBEHHBIX M CHHTETHYECKHX
MTOJINMEPOB;

UCIOJIb30BaHUE B Y4€OHOH U MpOodeCCHOHATBHON JAEITeIbHOCTH XUMUYECKUX TEPMUHOB
1 CHMBOJIHKH,

HA3bIBAHHUC I/I3yquHBIX BCIIICCTB I10 TpHBHaHBHOﬁ N MCH(HYHapOHHOﬁ HOMCHK.HaType nu
OTpPaKCHUE COCTaBa ITHX COCITUHEHUN C MOMOIIBI0 XUMHUYECKHX (DOPMYIT;

OTpaKCHHE XMMHUYECKUX IPOIIECCOB C TIOMOIIBIO YPABHCHUH XUMUYECKUX PEAKIIHA;
00BsICHEHUE CYIIHOCTH XMMHYECKUX IporeccoB. Kiaccupukamnuss XUMHUYIESCKUX peaKui
10 Pa3JIUYHBIM IPU3HAKAM;

BBITIOJIHCHUC XHWMHWUYCCKOI'O 3KCH€pI/IMeHTa B IIOJJHOM COOTBETCTBHUU C HpaBI/IJIaMI/I
TEXHUKHU O€30I1aCHOCTH,

Ha0JIt0IeHre, PUKCUPOBAHUE M OMTMCAHUE PE3YJIbTATOB MPOBEACHHOIO YKCIICPUMEHTA,;
MPOBEJICHUE CAMOCTOSTEIBLHOIO IMOUCKAa XMMHYECKOH WH(POPMAIUU C HCIIOJIb30BAaHHEM
pa3JII/I‘-IHI)IX HNCTOYHHUKOB (Hay‘-IHO-HOHy.]ISIpHI)IX HSIIaHHﬁ, KOMHI)IOTepHBIX 633 JaHHBIX,
pecypcoB MHTepHETa); UCIOIB30BAHUE KOMITBIOTEPHBIX TEXHOJIOTHH JJIsi 0OpabOTKU U
nepeayv XuMU4ecko nH(OpMaIuu U €€ MPEICTaBICHUS B pa3IM4HbIX (hopMax;
OOBSICHEHUE XUMHYCCKUX SBICHHM, NPOMCXOJAIIMX B MPUpOAE, OBITY W Ha
IIPOU3BOJICTBE;

COOJTFOICHHE TIPABHIIT SKOJIOTHYECKU TPAMOTHOT'O TIOBEICHHUS B OKPYKAIOIICH Cpelie;
OIICHKA BJIMSIHUS XMUMHYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpe/ibl HA OPraHU3M YeJIOBEKa
U IpYTU€ )XUBbIC OPraHU3MBI;

coOMroficHHe TpaBWJI  0€30IacHOr0 OOpallleHHs ¢ TOPIOYMMH M TOKCHYHBIMHU
BEIIECTBAMH, JTA0OPATOPHBIM 000PYyI0OBAHUEM;

KpUTHUYECKasl OIEHKAa JOCTOBEPHOCTH XHUMHUYECKOW HH(GOpPMAIMH, TOCTYIMAIMIEeH u3
pa3HI)IX HNCTOYHHUKOB.

IIpu u3ydenuu npeamera «buonorus»:

3HaKOMCTBO C 00BEKTaMH U3y4eHHsI OUOJIOTHH;

BBISIBJIEHHE pOJIM OHOJOTMHM B (POPMUPOBAHUU COBPEMEHHOM €CTeCTBEHHOHAYYHOMN
KApTHUHBI MUpPa U IPAKTHYECKON NEATEIbHOCTH JIFOJIEH;

3HAKOMCTBO C KJIETOYHOH TE€OpUEN CTPOECHUS OPTAaHU3MOB;

MIOJIyYEHUE TIPEICTABICHHS O POJIU OPraHUYECKUX U HEOPIaHUYECKUX BEIIECTB B KJIETKE;
3HaHUE CTPOEHUS KIIETOK IO pe3ysibTaTaM paboThl CO CBETOBBIM MUKPOCKOIIOM;

YMEHHUE ONHUCBHIBATH MUKPOIIPENAPATHI KIETOK PACTCHUI. Y MEHUE CPABHUBATH CTPOCHHUE
KJIETOK PACTCHUH U KMBOTHBIX 110 TOTOBBIM MUKPOIIPEIIapaTaM;

3HAHHE OCHOBHBIX CITIOCOOOB pa3MHOKEHUsI OPraHU3MOB, CTaIMH OHTOI'€HE3a Ha IpUMEpe
YEJIOBEKa,;

3HaHUE T[IPUYWH, BBI3BIBAIOUIMX HAPYIIEHHWs B Pa3BUTHM OPraHW3MOB. YMEHHE
MIOJIB30BAaTbCA TEHETMYECKOM TEPMUHOJIOTHEN M CHMBOJIMKOW, pEIIaTh NPOCTEHIIne
TEHETUYECKUE 3a/1a4U;

3HaHHE OCOOEHHOCTEH HACIEICTBEHHON W HEHACJIEICTBEHHON W3MEHYMBOCTH U UX
OMOJOTUYECKON POJIH B SBOJIIOIIMH KUBOTO;

YMEHHUE aHAIU3UPOBATH U OLEHUBATH PA3JIMYHBIC TMIIOTE3bl IPOUCXOKICHUS KU3HU HA
3emie;

yYMEHHE MMPOBOJUTH OMKCaHNe 0co0el 0JHOro BHIa IO MOP(OIOrHIECKOMY KPUTEPHIO;
pa3BUTHE CIIOCOOHOCTEN SCHO ¥ TOUHO M3JaraTh CBOM MBICIIH, JOTHYECKH OOOCHOBBIBATD
CBOIO TOYKY 3pEHHS, BOCIPUHUMATh M AaHAJU3UPOBATh MHEHHUS COOECEIHMKOB,
IIPU3HABas IPAaBO APYroro 4ejl0BEKa Ha NHOE MHEHHUE;

YMEHHUE JI0Ka3blBaTh POJCTBO 4YEJIOBEKA M MIIEKOMMTAIONIMX, OOLUIHOCTh U PaBEHCTBO
YeJI0BEYECKHUX Pac;
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—  3HaHWE OCHOBHBIX IKOJIOTUYECKUX (DAKTOPOB U UX BIUSHUS HA OPTaHU3MEI;

—  3HaHUWE OTJIMYUTENbHBIX IPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB - arPOIKOCUCTEM;

—  TOJyYyeHHE MPEACTABICHUS O CXEMe SKOCUCTEMBI Ha mpuMepe 6ruochepsi;

—  JIEMOHCTpalMs YMEHUS MMOCTAaHOBKH IIeJIel N1eATENbHOCTH, TUIAHUPOBAHUE COOCTBEHHOU
JNESTENIbHOCTH JUISL JOCTHIKEHMSI TOCTaBJICHHBIX LIeJieil, MpeIBUICHUS BO3MOMXKHBIX
pe3ylbTaTOB O3TUX JCUCTBUM, OpPraHMU3allMd CAMOKOHTPOJIS M OLEHKH IOJTYyYEHHBIX

pe3yJbTaToB;

— oOydeHue COOJIONEHHUIO NpaBUJ IOBEAEHHS B IpUpPOJE, OEpeKHOMY OTHOIIEHHIO K
OuonornyeckuM o0BbEKTaM (PaCTEHUSM H KUBOTHBIM M UX COOOILECTBAM) M UX OXpaHe.

4.2. KoHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOEHHSI Y4eOHOM TUCHUIIMHBI:

Hpe)lMeTHbIe pe3yJabTaThbl Oﬁyqul/lﬂ

@DopMbI U METObI KOHTPOJISI U OLIEHKH
pe3yJIbTaTOB 00yUeHHs

= chopMUPOBAaHHOCTH TNPEACTABICHUA O  ICJIOCTHOM
COBPEMEHHOH  €CTECTBEHHOHAyYHOH  KapTHHE  MHpa,
MpUpOJe KaK SAMHOW [EeIOCTHOW CHCTeME, B3aHMMOCBSI3H
YeloBeKa, MPHUPOABl W 0OmecTBa, MPOCTPAHCTBEHHO-
BpEMEHHBIX MaciTabax BceneHHOM;

- BIaJeHHE 3HAHUAMH O Hamboyiee Ba)KHBIX OTKPBITHAX H
JOCTIDKEHHMSIX B 00JIACTH €CTECTBO3HAHMS, MOBIUSBIINX Ha
SBOJIOMIO TPEJACTaBICHUW O TMPUPOAE, Ha pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

- chopMupOBaHHOCTE yMEHHS NPUMEHATH E€CTECTBECHHO-
Hay4yHbIEe 3HAHUS JUISl OOBSICHEHUS OKPYXaIOUIMX SIBICHHH,
COXpaHEHHS  3I0pOBbs, oOecrmeyeHUs  OE30MACHOCTH
KU3HEEATCIBHOCTH, OEepeXHOro OTHOUIEHHS K MPHUPOJE,
palHOHAIBHOTO MPUPOJONIOIH30BAHNS, a TaKxe
BBITIOJIHEHHSI POJIM TPAMOTHOI'O TIOTPEOUTENS;

- chopMUPOBAHHOCTH MPEACTABICHUH O HAYYHOM METOJE
MO3HAHWs TPUPOABI W CPEACTBAX HM3YyYEHUs MeErammupa,
MakpoMupa M  MHUKpPOMHpA;  BIQJICHHE  IpPUEMaMH
€CTECTBEHHO-HAYUYHBIX HaO0JII0IeHNH, OIBITOB,
HCCJIEIOBAHUM M OLIEHKM JOCTOBEPHOCTU IOJy4YEHHBIX
pe3yJbTaTOB;

- BIIaJiICHUE MOHATHHHBIM aNllapaToM €CTEeCTBEHHBIX HayK,
MTO3BOJIIOIIMM TI03HABaTh MHP, Y4acTBOBATh B JIUCKYCCHSIX
[0  eCTECTBEHHO-HAYYHBIM  BOIIPOCAM,  HCIIOJIb30BaTh
pazIUYHblE MCTOYHMKM MH(OPMAIMHM JUISI TOJTOTOBKH
COOCTBEHHBIX  paboOT,  KPUTHYECKH  OTHOCHUTBHCS K
coobmenusm CMMU, conepxanium HaydHYIO HH(OPMAIIHIO;
- chopMuUpOBaHHOCTH YMEHHH IIOHHMAaTh 3HAYUMOCTH
€CTEeCTBEHHO-HAyYHOTO 3HAHUS [ KaXAO0ro 4YeJoBeKa
HE3aBHCHMO OT €ro MnpodeccCHOHANbHOW JesTeNbHOCTH,
paznuyath (akTel M OIICHKH, CpPaBHHMBAaTh OILIEHOYHBIE
BBIBOJIBI, BUJETh HX CBSA3b C KPUTEPHUSIMHU OLEHOK MU CBA3b
KPHUTEPUEB C ONPEAEICHHON CUCTEMOM LIEHHOCTEH.

Tekyumuii KOHTPOJIb:

—  0Ipoc;

—  KOHTpOJIbHas paborTa;

—  3ammTa J1abopaTOpHBIX PaboT;

—  KOHTPOJIbHBIE pabOTBI 1O OCHOBHBIM
paszenaM Kypca.

—  pedepatuBHas paboOTa CTYACHTOB IIO
IpeIaraeéMol TeMaTHKe.

IIpomexyroyHnass arrecrauuss B (Qopme
AU depeHIPOBAHHOIO 3a4eTAa.
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