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1. MACIIOPT PABOYEW ITPOI'PAMMBI YYEFHOM JTUCIIUTLJIMHBI
ECTECTBO3HAHHUE

1.1. Ob6aacTs npuMeHeHus1 padoyeil NporpaMmMsl

Pabouas mporpamma y4yeOHOM AMCHUIUIUHBI SBISIETCS YacTbIO IMPOTPaMMBbI MOATOTOBKU
crienuanucToB cpeaHero 3seHa B coorBerctBuu ¢ ®I'OC mo cnenumansHocTu CITO 54.02.01.
Ju3aiin (1Mo orpacjsiM), BXOJSIIECH B COCTaB YKPYIMHEHHOU Tpynmbl cneruaibHocteit 54.00.00.
N300pa3zurenbHOe U MPUKIIAIHbIC BUIABI HUCKYCCTB.

1.2. MecTo y4eOHOH IMCHUILVIMHBI B CTPYKTYpe NPOrpamMMbl NMOATOTOBKH CHEHUAJINCTOB
Cpe/lHero 3BeHa: JUCIUILIMHA BXOIUT B 00111€00pa30BaTEIbHbIIN UK.

1.3. Hean u 3amaum y4yeO0HOIi JUCHUIJIMHBI — TPe0OBaHHMA K pe3yJbTATAM OCBOEHHS
yueOHOM TUCUMIINHBI:

OcBocHme cojepkanuss y4eOHOW aucnuiuinHbl  «EcTecTBo3HaHHMe» obecreynBacT
JOCTH)KEHUE CTYJCHTaMU CIICIYIOIIUX PE3yIbTaTOB
JIMYHOCTHBIX:

YCTOMYMBBIH MHTEPEC K HCTOPUM U JIOCTHXKEHUSM B O0JIACTH €CTECTBEHHBIX HayK,
YyBCTBO T'OPJOCTH 32 POCCUNCKHE ECTECTBECHHBIC HAYKH;

— TOTOBHOCTb K IPOJOJDKEHHIO 00pa30BaHMsl, MOBBIIICHUIO KBaTH(PUKAUK B H30paHHOM
npoeCCHOHATIBHON  JIEATENPHOCTH C  HWCIOJNBb30BaHUEM 3HAHWH B O0JIACTH
€CTECTBEHHBIX HAYK;

— OOBEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMA B 0OJACTH €CTECTBEHHBIX HAyK
JUTSL 9eJIOBEKa M O0IINeCTBa, YMEHUE WCIIOIh30BaTh TEXHOJOTUYECKHUE JOCTHKCHUS B
obmactu  pu3MKM, XUMUH, OWONOTMM Ui  TOBBIIIEHUS  COOCTBEHHOTO
WHTEIICKTYaTbHOTO Pa3BUTHSI B BRIOPAHHOU MPO(EeCcCHOHALHOM eATeTbHOCTH;

— yMEHHE MPOAHATU3UPOBATh TEXHOTCHHBIE TMOCIEICTBUSA JUIS OKPYXKAloUIeH cpesbl,
OBITOBOI W IPOU3BOCTBEHHOM JE€ATEIHLHOCTH YEJIOBEKa;

— TOTOBHOCTH CaMOCTOSITCIIbHO JOOBIBaTh HOBBIC JJIsi Ce0S €CTECTBEHHO- Hay4YHBIC
3HAHMS C UCTIOJIB30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB WH(OPMAITUH;

— yYMEHHE YIpPaBIATH CBOEH MO3HABATEIHHOU AESITETbHOCTHIO, MTPOBOAUTH CaMOOIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAIbHOTO Pa3BUTHS;

— YMEHHE BBICTPaMBAaTh KOHCTPYKTHBHBIE B3aWMOOTHOIICHUS B KOMaHE IO PEHICHHUIO
00mmMX 3a71a4 B 00JIACTH €CTECTBO3HAHMS;

MeTanpeaMeTHbIX:

— OBJIaJICHUEC YMEHUSMHU W HaBBIKAMH Pa3JIMYHBIX BHJIOB TTO3HABATCILHOM JCATECIHHOCTH
JUTSL U3YyYEeHHS PA3HBIX CTOPOH OKPYXKAIOIIETO €CTeCTBEHHOTO MHUPA;

— TPUMEHECHHWE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOACHHS, HAYIHOTO IKCIIEPUMEHTA)
JUTSE M3yYEHUS PA3JIMYHBIX CTOPOH ©CTECTBEHHO — HAyYHOW KapTUHBI MHpa, C
KOTOPBIMH BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCSI B MPOPECCUOHANBHOM cdepe;

— YMEHHE OMNpEAeNATh IeIM W 3aJadd JIeATEIBHOCTH, BBIOMPATh CpPEACTBA JUISI WX
JIOCTHIKCHUS Ha TTPAKTHUKE;

— YMEHHE WCMOJb30BaTh pA3UYHbIE HMCTOYHHUKH [UIsI TOJIYY€HHS ECTECTBEHHO —
HayyHOUW wWH(pOpMamMu W OIECHHMBATh €€ JOCTOBEPHOCTh IS JOCTHXKCHUS
ITOCTaBJIEHHBIX IIEJIEHN U 3a/1a4;

npeIMeTHBIX:

— c(hOPMHPOBAHHOCTh TPEJCTABICHHA O IICJIOCTHOCTH COBPEMEHHOH E€CTECTBCHHO —

HAay4yHOW KapTUHE MHUpa, NPUPOJAE KAK €IMHOW IEIOCTHOM CHCTEME, B3aMMOCBS3U
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YeNlOBeKa, MPHUPOABI W OOINeCTBa, MPOCTPAHCTBEHHO — BPEMEHHBIX MacIITadax
Bcenennoii;

— BJAJICHWE 3HAHUSIMH O HAmOOJee BAXKHBIX OTKPBITHSIX W JOCTHIKCHUSX B 0O0JIACTH
TEXHUKHU U TEXHOJIOTH;

— c(hOpPMUPOBAHHOCTh YMEHHUS MPHUMEHSITh €CTECTBEHHO - HAydHbIe 3HAHUS IS
OOBSICHEHUSI  OKPY)KAIOIIUX  SBICHUHM, COXpPAaHEHHWS 370pPOBBs, OOECICUCHUs
0€30MacHOCTH  JKU3HENESATEIBHOCTH, OEpeKHOr0  OTHOLIEHUS K  MPHUPOJE,
paIMOHATBHOTO TMPUPOAOIOIB30BAHNS, a TAaKKe BBINIOJHEHUS POJH TJIABHOTO
MOTpeOUTEIS;

— c(hOpPMUPOBAHHOCTh TPEJCTABICHUNA O HAYYHOM METOJC TO3HAHHSI TPUPOIBI U
CpPEICTBAX H3YYCHHS] MEramHpa, MaKpOMUpa U MHKPOMHUPA; BIAJCHHE NpHEMaMU
€CTEeCTBEHHO — Hay4YHBIX HaOJIOJICHUN, ONBITOB, HCCIENOBAaHUN U  OILICHKH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIIbTATOB;

— BJAJICHUE TMOHSATHUIHBIM allllapaToM eCTECTBEHHBIX HAyK, MO3BOJIAIOIIMM I103HABAThH
MHUp, YYacTBOBaTh B JHUCKYCCHUSIX IO €CTECTBEHHO — HAay4YHBIMH BOIPOCaM,
UCIIOJIb30BaTh PA3IMYHBIE MCTOYHUKH WH(MOPMAIMU JJISi MOATOTOBKH COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUTHCS K cooOueHussMm CMU, conepxkamuM HayYHYIO
UH(OPMALIHUIO;

—  ¢(hOpMHUPOBAHHOCTh YMEHHI MOHUMATh 3HAYMMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS
JUIST KaKJOTO 4YeJOBEeKa HE3aBUCHMO OT €ro MpodeccroHalbHON 1eATeNbHOCTH,
paznu4ath (QaKThl W OLEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJBI, BUICTh UX CBS3b C
KPUTEPUSIMHU OIICHOK U CBSI3b KPUTEPHEB C OMPEICIIEHHON CUCTEMOM IEHHOCTEH.

1.4. PexoMeHayemMoe KOJIHMYECTBO 4YacOB HAa OCBOeHHe padoueil mporpaMmbl y4eOHOI
AUCHHUIIMHBI:

00BEM 00pa3oBaTeNbHON Harpy3ku obydatomierocs 119 gacos, B ToM unce:
- 00s13aTeNbHOM ayTUTOpHOH yueOHOH Harpy3ku obyydaromerocs 117 yacos;
- KOHCYJIbTAIlUM 2 Yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCIUIIMHBI U BHbI Y4e0HOIl padoThbl

Buj yueOHoi1 padoThI

O0BbeM yacoB

O0bém 00pa3oBaTe/IbHON HArpy3KkH (Bcero) 119

Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 117

B TOM YHCIIE!
J1a00paTOpHBIC PAOOTHI 12 (mpakr)
MPAKTHYECKHUE 3aHATUS 99
KOHTPOJbHBIC paOOTHI HE MPETyCMOTPEHO
pyOEKHBIN KOHTPOJIb 3 (mpaxr)

KypcoBasi paboTa (IpOoeKT)

HE IPEYCMOTPEHO

CamocrosiTesibHas pabora o0yuyaruierocs (Bcero)

HE IPEyCMOTPEHO

B TOM YHCIJIC:

camocTosITelIbHas paboTa HaJl KypcoBoi paboTol (IPOEKTOM)

HE IPEyCMOTPEHO

BHCAYAUTOPHAsI CaMOCTOATCIIbHA pa60Ta

HC IIPECAYCMOTPCHO

KoHncynbranuu

2

[Tpomexyrounas arrecranus B popme qudQepeHnupoBaHHOro 3a4éTa

3 (mpaxT)




2.2. TemaTn4eckuii IJIaH 1 CoacpKaHue yqeﬁnoﬁ JUCHUILINHBI «EcTecTBO3HAHUE»

HaumenoBanue pasaenon | Coaep:kanue yueGHOT0 MaTepHuaJia, JIaGopaTopHble padoThl U MPaKTHYECKHUe 3aHATHS, camocToATelbHast | O0beM yacoB YpoBens
H TeM pa6ora o0yuarommxcst O0CBOCHMSA
1 2 3 4
DOU3UKA 39
BBenenne Odusnka — pyHnaMeHTaIbHAS HAyKa O pUpojie. ECTeCTBEHHO — HAyYHBIN METO/] IIO3HAHHMS, €r0 BO3MOXKHOCTH U
TpaHUIBI MPUMEHUMOCTH. ENMMHCTBO 3aKOHOB MPHPOIBI M COcTaBa BemlecTBa BeemeHHo#. OTKPHITHA B GU3NKE — 1
OCHOBA ITPOTpecca B TEXHUKE U TEXHOJIOTUH IIPOU3BO/ICTBA.
Pa3gen 1. Mexanuka.
Tema 1. 1. Conepxanue y4eOHOro MaTepuaia
Kunemaruka. Mexannueckoe asmwkeHue. Cucrtema orcuéra. Tpaexropust nsuwkeHus. Ilyte. Ilepememnienue. PaBHomepHOe 2
npsMoiuHeitHoe nBmwkeHue. CkopocTb. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBWIKCHHS. 3aKOH CIIOXKEHHS
ckopoctedl. CpenHsAs CKOPOCTh IPHM HEPAaBHOMEPHOM JBMKEHHH. MrHOBEHHas CKOpOCTh. PaBHOyckopeHHOe
MIPSIMOJIMHEHHOE IBIDKEHHE. Y ckopeHne. CBOOOIHOE MaIcHUE Tel.
JlabopaTopHbIie pabOTHI HE TPETyCMOTPEHO
[IpakTrdeckue 3aHATHS 1
1 | Kunematnka. MexaHH9IeCcKOe IBIKCHHE M €T0 OTHOCUTEIHHOCTD. 1
KonTtponsHbIe paboThl HE MPEyCMOTPEHO
CamocrosrenbHas paboTa 00yJarommxcs HE MPEyCMOTPEHO
Tema 1.2. Copneprxkanue yaeOHOro MaTepuania
Junamuxa. Macca u cuna. Bzaumoneictaue ten. 3akoHsl AMHAMUKHU. CUiibl B IpUpoze. 3aKkoH BCeMUPHOTo TATOTEHMSL. 2
JlabopaTopHbIe paboTHI 1
1 | HccrenoBanme 3aBUCUMOCTH CHITBI TPEHUS OT Beca Tejia 1
[IpakTrdeckue 3aHATHS 2
1 | Junamuka. 3aKOHBI JUHAMUKH. 1
2 | Cuisl B mpupoJie. 1
KonTtponbHbIe paboThI HE NPeyCMOTPEHO
CamocrosTenpHas padoTa 00yJaromuxcs HE NPeyCMOTPEHO
Tema 1.3 Cojeprxanue yueOHOro MaTepuaia
3aKOHBI COXpaHEHUs B Nmnynee Tena. 3akOH coOXpaHEHUS UMITyIbca. PeakTHBHOE NBIDKEHHE. MexaHndeckas pabora. MOIHOCTb. 2
MEXaHHKeE. Mexannueckas sHeprus. Kunerndeckas sneprusi. Kunetnueckas sueprus u padora. [loTeHnmanpHas 3HepTus B

T'paBUTAIITMOHHOM I10JIC. 3aKkoH COXpaHCHUA MeXaHUYECKOI OHCPIruu.

JlabopaTopHsle paboTHI

HE IPEyCMOTPEHO

IIpaKkTUYecKue 3aHATUS 4
1 | Umnynbc. 3aKOH COXpaHEHHUs UMITYIIbCa. 1
2 | PeaxTuBHOE IBIKEHHE. YCIEXU B OCBOCHHH KOCMOCA. 1
3 | Pa6oTa 1 MOLIHOCTb. 1
4 | [ToTeHUMANbHAS ¥ KHHETHYECKAs SHEPIHs. 3aKOH COXPAHEHUS MEXAHUYECKOH YHEPrUM. 1




KoHTposnbHbIe paboThl

HE IPEYCMOTPEHO

CamocrostenbHas paboTa 00yyaronuxcst

HE IPEYCMOTPEHO

Pazgen 2. OcHOBBI MOJIEKYJISIPHOI (PU3HKH U TePMOJIHHAMMKH.

Tema 2.1

MomnexymnspHas Gpu3nka

Coneprxanue yd4eOHOrO MaTepuaia

ATOoMHCTHYECKasi TEOpHsl CTpPOCHUS BellecTBa. HaOnromeHHWss ¥ OMNBITHI, IMOATBEP)KAAIOIIUE ATOMHO —
MOJIEKYJISIPHOE CTPOCHHE BelecTBa. Maccel M pa3Mepsl MOJIEKYNl. TemnoBoe ABM)KEHHE YacTHI] BEIIECTBA.
BpoynoBckoe nBuxkeHue. MneansHblil ra3. TemmepaTypa kak Mepa cpeHEW KMHETHYECKOH 3HEPIUU YacTHILI.
VYpaBHEHHE COCTOSHHMA HACANBHOTO Tasza. Mogaenb XKuAKOCTH. [IoBEpXHOCTHOE HATSHKEHWE M CMadMBaHME.
Kpucranmnueckue u aMop(HbIE BEIIECTBA.

JlabopaTopHbIe paboOTHI

HE MIPEAYCMOTPEHO

[pakTHyecKue 3aHATHS 3
1 | AroMucTHyecKkas TEOpHs CTPOCHHUs BelecTBa. TemioBoe IBIKCHHE YaCTHI BEIECTRA. 1
2 | VpeanbHblil ra3. YpaBHEHHE COCTOSHHS HICAIBLHOTO rasa. 1
3 | Kpucrammuaeckne u aMmopQHBIe BeMIecTBa. 1

KoHTponbHbIE paboThI

HE MIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00ydJaronxcst

HE MIPEAYCMOTPEHO

Tema 2.2.

TepmoauHamuKa.

Copneprxkanne yaeOHOr0 MaTepuania

BryTpennss sneprus. PaboTa u Temnmooraada kak criocoOsl M3MEHEHNS BHYTpeHHEH sHepruu. [1epBriit u BTopoit
3aKOHBI TepMOANHAMUKH. TeIuIoBbIe MalTMHBI M UX IPHUMEHEHHE.

JlabopaTopHbIie paboTHI

HE IIPEAYCMOTPEHO

[MpakTHyeckne 3aHATHS 4
1 | Buayrpennsist seprust. Pabora u TemiooTaada Kak crocoObl H3MEHEHHUs] BHYTPEHHEH SHEpPTUH. 1
2 | IepBolit 1 BTOPO# 3aKOHBI TEPMOJINHAMHUKH. 1
3 | TemioBple MalvHBI M X IPHMEHEHHUE 1
4 | Dkonoruyeckue mpo0IeMbl, CBsI3aHHBIE ¢ IPIMEHEHNEM TeIuIoBbIX MammH. [Ipobiema sneprocOepexeHus 1

KoHTponbHbIE paboThI

HE IIPEAYCMOTPEHO

CamocrosTenbHast padboTa 00ydJaromnxcs

HE TPEyCMOTPEHO

PyOexHblii KOHTPOJIb

1

Pa3gen 3. OcHOBBI 2JICKTPOIUHAMHKH

Tema 3.1. Cojeprxanne yaeOHOro MaTepuaia
OnexkTpocTaThKa B3auMoneiicTBHe 3apsyKEHHBIX Tel. DIEKTPUUECKUH 3apsaa. 3aKOH COXPaHEHHs MEKTPUUECKOro 3apsaja. 3aKoH

Kynona. DnekrpocTarudeckoe 1noiie, €ro OCHOBHbIE XapaKTEPUCTUKU U CBA3b MEXKTy HUMHU.
JlabopartopHsle paboThI HE NPeyCMOTPEHO
[IpakTryeckue 3aHATUS 2
1 | DnexTpuyeckue 3apsiibl M MX B3auMojericteue. 3akoH Kyrona. 1
2 | DnekTpocTaTHYECcKOe M0JIe, er0 OCHOBHBIE XapaKTEPUCTUKH U CBA3b MEXK/1y HHUMHU. 1
KonTposnbHbIe paboThl HE MPeyCMOTPEHO
CamocrositenbHast padboTa 00y4Jaromuxcst HE NPeyCMOTPEHO

Tema 3.2. Cojeprxanue yueOHOI0 MaTepuaia




IlocTossHHBIN TOK

ITocrostHHBIN 31ekTpuueckuil Tok. Cuila TOKa, HaNpsHKEHUE, AIIEKTPUYEeCKOoe CONMpoTHBIeHHE. 3akoH Oma i
Y4acTKa 3JEKTPUIESCKON IIETIH.

JlabopaTopHbIie pabOTHI 1
1 | COopKa AIeKTPIYECKON IIe U3MEpEHIe CHITBI TOKA W HAIIPSDKEHHSI HA Pa3IMYHBIX yJacTKax 1
[IpakTrdeckue 3aHATHS 2
1 | [ocToSHHBIN SNMEKTPUIECKUAN TOK. XapaKTEPUCTHKH IEKTPHIECKOTO TOKA. 1
2 | 3akon Oma. 1

KonTtpomnsHbie paboTh

HE IIPEeyCMOTPEHO

CamocrosrenbHas paboTa 00ydJaromuxcs

HE IIPEeyCMOTPEHO

Tema 3.3.
MaruuTHOE 10]€e.

Copneprxkanne yaeOHOr0 MaTepuania

MarsuTHOE TOJIe TOKA U €r0 OCHOBHBIC XapaKTEPUCTHKH. JleliCTBHE MarHUTHOTO MOJIS HA IIPOBOAHUK C TOKOM.
3akoH AMrepa. DJIEKTpOIBUraTelNb. SIBIEHUE 3JEKTPOMAarHUTHON MHIYKIIUH.

JlabopaTopHbIie paboTHI

HE IIPEAYCMOTPEHO

[TpakTryeckne 3aHATHA 2
1 | MarnuTtHOe 1oJie 1 €ro OCHOBHBIE XapaKTePUCTHKH. 3aKOH AMIepa. 1
2 | SIBneHHE 3NEKTPOMATHUTHON MHIYKIIUH. 1

KoHTponbHbIE paboThI

HE IIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00yJaromuxcst

HE IIPEAYCMOTPEHO

Pa3znen 4. Kosre0anus 1 BOJIHBI

Tema 4.1

Copneprxkanue yaeOHOro MaTepuania

Mexanundeckne konebanus | CpoGomgusie Konebanms. Ilepuon, wacrota © aMmIuidTyaa KojeOaHuil. [apMoHHMYecKHe KoJeOaHusL.

Y BOJIHBI MexaHH4ecKHe BOJHBI M HMX BHUIbl. 3BYKOBBIC BOJIHBI. YJIBTPa3BYKOBBIC BOJIHBI. YJIBTPa3sBYyK H €ro
WCIIOJNB30BAaHKE B MEAUIIMHE U TEXHHUKE.
JlabopaTopHbIe paboTHI 1
1 | W3yuenue xoneGanuii MATEMATHIECKOTO MasTHHKA. 1
[pakTHYeCcKUe 3aHATHS 1
1 | CBoOonnbIe KoeOanusa. MeXxaHndecKHue BOJIHBI U UX BUIBL. 1
KoHTpoJIbHEIE paOoThI HE IIPEyCMOTPEHO
CamocrositenbHas paboTa 00ydaronmxcst HE MIPEAYCMOTPEHO

Tema 4.2 Cojeprxanue yueOHOro MaTepuaia

DJeKTpOMarHuTHbIE CBoOozHBIE 37I€KTpOMarHUTHEIE KosteOanus. KonebarenpHbli KOHTYp. DIIEKTPOMarHUTHOE TI0JIE.

KOJI€0aHUs U BOJHEI

SHGK’I‘pOMaFHI/ITHHe BOJIHBI. CKOpOCTL QJICKTPOMArHUTHBIX BOJIH.

JlabopartopHsle paboThI

HE IPEYCMOTPEHO

[IpakTHyeckue 3aHATHS 2
1 | CBobGosiHBIE IEKTPOMArHUTHBIE KOJICOaHMS. 1
2 | DnexkTpoMarHUTHBIE BOJIHBI. 1

KonTposnbHbIe paboThl

HE MPeTyCMOTPEHO

CamocrositenbHas paboTa 00ydJaromuxcst

HE IPEIYCMOTPEHO

Tema 4.3
CBeTOBBIE BOIHBI

Conepxanne y4eOHOrO MaTepuaia

PasButne HpeI[CTaBJ'ICHI/Iﬁ O IpUpoOAC CBECTA. 3aKOHBI OTpaKCHU U NPCJIOMJICHUA CBCTA.




JlabopartopHsie paboThI 1
1 | W3y4yenue nnreppeperHnnn u qudpakiuuu cBeTa. 1
[TpakTHyeckue 3aHATHS 2
1 | Pa3BuTHe npencTaBiIeHu 0 IPUPOJiE CBeTa. 3aKOHBI T€OMETPUUECKOM ONTHKH. 1
2 | ®opmyna TOHKOMH JIMH3BI 1

KoHTposnbHbIe paboThl

HE IPEYCMOTPEHO

CamocrosTenbHas paboTa 00ydaronmxcst

HE IPEYCMOTPEHO

Pazgen S. DieMeHTHI KBAHTOBOH (PU3NKH

Tema 5.1. Conepxanue y4eOHOrO MaTepuaia
KBanTOBBIE CBOICTBA Kanropas runotesa [Inanka. @otosnekTpudeckuii 3hdekr. 2
CBETa JlabopaTopHsle paboThI HE MPEIYyCMOTPECHO
IIpakTudeckue 3aHATHU 1
1 | ®DotoahheKT 1 KOpIyCKyJISIpHBIE CBOHCTBA CBETA. 1
KoHTposbHbIe paboThI HE MPEAYCMOTPEHO
CamocrositenpHast padoTa 00yyaronuxcst HE NPeyCMOTPEHO
Tema 5.2. Coneprkanue y4eOHOro MaTepuaia
Pusuka atoma, atoMHOro | Mogenmu crpoerusi aroma. Ombit Pesepdopma. CoctaB W CTpOCHHE ATOMHOTO siapa. PajinOakTHBHOCTS. 2
A1pa 1 3JEMEHTapHBIX PannoakTHBHBIC M3IYUYEHUSI U MX BO3JICHCTBUE Ha )KHUBBIC OPTaHU3MBI.
YaCTHIL. JlaboparopHsle paboThI HE IIPEAYCMOTPEHO
[TpakTHyeckne 3aHATHS 6
1 | Crpoenue aToma: uiaHeTapHasi MOAENb M MoJieb bopa. 1
2 | CocTaB U CTpOEHHE aTOMHOTO spa. 1
3 | PannoakTUBHOCTE. 1
4 | PagnoakTHBHBIC M3IYYEHHs U X BO3JICHCTBHIE Ha )KHUBBIC OPTaHU3MBI. 1
5 | SlmepHas SHEpreTHKa M HKOJIOTHUECKHE MPOOJIEMBl, CBSI3aHHBIE C €€ HCIOIb30BAHNEM. 2
KoHTposnbHbIe paboThI HE IIPEAYCMOTPEHO
CamocrostenbHas paboTa 00ydJaronmxcst HE IIPEAYCMOTPEHO
[TpomexyrouHas arrecranys B popme auddpepeHnpoBaHHOro 3a4éTa 1
[TpumepHas TemMaTnKa KypcoBoil paboTsl (IpoeKkTa) HE NPeyCMOTPEHO
CamocrositesibHas paboTa 00y4JaroImuxcst HaJl KypcoBoil paboTol (IpoeKToM) HE NPeyCMOTPEHO
Koncynpramuu 1
XUMMUs C JIEMEHTAMHM 3KOJIOI'MA 39
HaumenoBanue pasnenos | Cogep:kanue y4eO0HOro MaTepHaJia, JJ1aGopaTopHble padoThl M NMPAKTHYECKHUE 3aHATHS, camocToATeabHass | O0beM yacoB YpoBensn
M TeM pa6ora o0y4arommxcst 0CBOCHMSA
Pa3gen 1. O6mas 1 Heoprannyeckasi XUMHUs
Tema 1.1. BBenenue Copepxanne yaeOHOTo MaTepuaia
XuMudecKkast KapTHHA MHpa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOH KapTHHBI MHpa. POib XUMHUHK B XKU3HU 2

COBpPEMEHHOTO oOmecTBa. [IpyMeHEHHe IOCTIKEHUH COBPEMEHHOH XWMHUH B TyYMaHHTApHOU cdepe

JesITeIbHOCTH 00mecTBa. XUMHUYIECKOe coliepkaHne ydeOHOH mucnuIumHbl «EcTecTBO3HaHME» TPH OCBOCHHHU
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cneuuanpHocreil CI1O rymanurapHoro npoduieid npodeccnoHaIbHOro 00pa3oBaHMUs.

JlabopartopHsie paboTh

HE IPEYCMOTPEHO

HpaKTI/I‘{eCKI/Ie 3aHATHA

1

1. Xumuueckas KapTuHa Mupa. Ponp xumuu B )KU3HU COBPECMCHHOT'O 06HIeCTBa .

1

KoHTposnbHbIe paboThl

HE IPEYCMOTPEHO

CamocrosTenbHas paboTa 00ydaronmxcst

HE IPEYCMOTPEHO

Tema 1. 2. OcHOBHBIE
MOHATHSA ¥ 3aKOHBI
XHMHH

Conepxanue y4eOHOrO MaTepuaia

Ipenmer xumuu. BeriectBo. AToM. Monekyna. XUMHYESCKHIA 3IeMEHT ¥ OPMEI ero cymiecTBoBanus. [IpocTsie
U cJoXHBIEe BemecTBa. OTpaXeHHE XUMUYECKHX CIOKETOB B MPOM3BENCHUSIX XYIOXKECTBEHHOH JUTEPaTypHl U
HCKYCCTBa

JlabopaTopHbIie paboTHI

HE IIPEAYCMOTPEHO

[IpakTrdeckue 3aHATHS 2
1. Tlpenmer xumuu. BemectBo. AToM. Moiekyna. 1
2. XuMudeckwii aIeMeHT U GopMEI ero cymecTBoBaHUs. [IpoCThIe U CIIOKHBIE BEIECTBA. 1

KoHTponbHbIE paboThI

HE IIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00ydJaronixcst

HE IIPEAYCMOTPEHO

Tema 1. 3.
Ilepuoanuecknii 3aK0H
u [lepuoanueckast
CHCTEMAa XUMHYECKHX
yiemenToB /I, U.

Copneprxkanne yaeOHOr0 MaTepuania

OtkpseiTue [lepuonuueckoro 3akoHa. Ilepuogmueckas cuctema xuMHuyeckux snemeHToB [. . Menpaeneesa.
3nauenue Ilepuoanueckoro 3akoHa u [lepuonnueckoi cucteMsl XuMHYecKux 3j1eMeHToB J[. . Menneneesa s
pa3BUTHS HAYKH W IIOHAUMaHUs XUMHYecKOH kapTuHbl mupa. 1. 1. MerneneeB 06 00pa3oBaHUH.

JlabopaTopHbIe pabOTHI

HE IIPEAYCMOTPEHO

Menzeneesa [IpakTuueckue 3aHsATHS 2
1. Tlepmommyeckwii 3akoH u [lepuoamueckas cucteMa XuMudeckux armeMenToB . . Menneneesa u ero 1
3HaYEHHE
2. 3aKOHOMEPHOCTH H3MEHEHUSI CTPOCHHUS JJIEKTPOHHBIX 000JI0YEeK aTOMOB, (GU3NIECKUX H XUMUIECKUX 1
CBOMCTB 2JIEMEHTOB
KonTtpomsHbIe paboThI HE NPeTyCMOTPEHO
CamocrosrenpHas paboTa 00ydaromuxcs HE NPEeyCMOTPEHO
Tema 1.4 Copepxanrie yaeOHOTO MaTepHuaa

CrTpoeHue BeulecTBa.

KoBanenTHas cBs3b: HenossipHas U noJisipHad. MonHas cBsa3b. KaTnonsl 1 aHMOHBL. MeTanueckas CBsI3b.
BonoponHnas cBs3b.

JlabopartopHsle paboTHI

HE IPEYCMOTPEHO

HpaKTH‘{CCKI/Ie 3aHATHUA 2
1. KosaneHTHas CBS3b: HCMOJISIpHAs U MOJIsIpHas. 1
2. I/IOHHaH, MCTAJUIMYCCKAs U BOAOPOAHAA CBA3b. 1

KonTponbHbie paboThl

HE TIPEeTyCMOTPEHO

CamocTosTenpHast padoTa 00ydJaronuxcs

HE IPEeIyCMOTPEHO

Tema 1.5.

Copepxanre yaeOHOTO MaTepHraa
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XuMHuuyecKue peakuuu

[MonsiTre o xuMuueckoi peakuuu. TUnbl XUMU4ecKux peakuuii. CKOpoCcTh peakiyu U GakTopsl, OT KOTOPBIX
OHA 3aBHCHT.

JlabopaTopHbIie pabOTHI

HE IPEeyCMOTPEHO

[IpakTrdeckue 3aHATHS 2
1. Tlomsarue o xumudeckor peakiun. CKOPOCTh peaKkIny. 1
2. Twurel XUMAYECKUX PEaKIHid. 1

KonTtpomnsHbie paboTh

HE IPEeyCMOTPEHO

CamocrosrenbHas paboTa 00ydJaromuxcs

HE IPEeIyCMOTPEHO

Tema 1.6.
XuMHUYeCKHe 3JIeMEHThI

Copneprxkanne yaeOHOr0 MaTepuania

Mertannel. O0mue Qusndyeckue W XUMHYECKHE CBOWCTBa MeramioB. Hemerammel. OOmas xapakTepHCTHKA
TJIABHBIX MOATPYIIT HEMETAJUIOB Ha NPHMeEpe TAIOTeHOB. BakHelne coeqMHEHN METAIOB 1 HEMETAJUIOB B
MIPUPOJIE U XO3STUCTBEHHOH NEesTEILHOCTH YEIOBEKA.

Mertamisl U CIJIaBbl KaK XyA0)KeCTBEHHBIM MaTepuan. CoeAMHEHHMsS METajUIOB KaK COCTaBHAas 4acTh CPEICTB
n300pa3UTeNbHOrO UCKyccTBa. HemeTaliel M X COGMHEHMS KaK COCTaBHAs 4acTb CPEJCTB M300pa3UTEIHLHOTO
HCKYyCCTBa

JlabopaTopHbie pabOThI 1
1. B3saumojeicTBHE METaJNIOB C paCTBOPAaMHU KUCJIOT U COJIEH 1
IIpakTryeckue 3aHATHA 4
1. Merauibl. O0mue pu3nueckre 1 XUMHUYECKHUE CBOWCTBA. 1
2. OcCHOBHBIC METAJJIBl UX CBOMCTBA M MPUMECHECHUE. 1
3. Hewmerauibl. dusnueckre 1 XUMHUYECKHE CBOWCTBA. 1
4. Baxwnelmme HeMeTaJlJIbl HX CBOMCTBA U IPUMEHEHHE. | aloTeHBl. 1

KonTtpossHble paboThI

HE TPEIyCMOTPEHO

CamocrosrenbHas paboTa 00ydaromuxcs

HE TPEyCMOTPEHO

Tema 1.7.
Bopaa. PacrBopsl

Copepxanne yaeOHOTO MaTepHuaa

Boma B mpupone, ObITY, TEXHHKE W HA IPOU3BOACTBE. DU3NUECKHe M XUMUYECKHE CBOWCTBA BOIBL. OTnpecHeHNE
BOJBI. ATperaTHbIe COCTOSIHUS BOJBI U €€ TIePEeXO0Ibl U3 OJHOTO arperaTHOrO COCTOSIHHSA B Npyroe. PacTBopsr u
HX CBOWCTBA.

JlaboparopHsle paboThI

HE IPEIyCMOTPEHO

[IpakTryeckue 3aHATHA 2
1. Dusnueckue U XUMHUYECKHUE CBOMCTBA BOIEI. 1
2. Bopa B mpupoze, ObITY, TEXHUKE W Ha MPOU3BOJICTBE. PacTBOPHI M MX CBOWCTBA. 1

KonTponbHbIe paboThI

HE IPEIyCMOTPEHO

CamocrosrenbHas paboTa 00ydJaromuxcs

HE TIPEeTyCMOTPEHO

Py0e:xHbIi KOHTPOJIb

1

Tema 1.8.

Copepxanrie yaeOHOro MaTrepuala
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Heoprannueckue
coeMHEeHHs

Krnaccudukanms HeopraHMYECKUX COEAMHEHUH U UX cBoWcTBa. OKCHUIBI, KUCIOTHI, OCHOBaHHMs, cosu. [loHsTHE O
rugponnse coierd. Cpema BOJAHBIX paCTBOPOB COJICH: KUCIas, HEHTpalbHas, eoyHast. BoxopoMHbIi moka3aTensb
pH pactBopa.

JlabopaTopubie pabOTHI 1
1. Bomoponansrii moka3zarens. Onpenenerne pH pacTBOpoOB coyel. 1
[IpakTuueckue 3aHATHS 1
1. Kiaccudukanms HeopraHM4eCcKUX coenuHeHui. ['uaponus conet 1

KonTponbHbIE paboThI

HE IIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00ydJaronixcst

HE MIPEAYCMOTPEHO

Pa3znea 2. Oprannyeckas x

HMHUA

Tema.2.1. CTpoenue

Coneprxkanue yaeOHOTO MaTepHuania

OpraHMeCcKux OCHOBHBIC TIOJIOKCHUSI TEOPHM CTPOCHHUS OpPraHMYEeCKHX coeAuHeHuil. MHorooOpasue OpraHHYecKHX
coeAMHEeHHI coequHeHui. [loHsTHe 30Mepun.
JlabopatopHsle pabOTHI HE MIPEAYCMOTPEHO
[TpakTryeckue 3aHATHA 2
1. Teopwus ctpoeHus opraanieckux coequHeHni. Kiaccudukaimst opraHuIecKuX coeTMHEHUH. 1
2. HM3omepus 1
KoHTponbHbIE paboThI HE IIPEAYCMOTPEHO
CamocrosTenbHas paboTa 00ydJaronxcst HE IIPEAYCMOTPEHO
Tema 2.2. Copneprxkanne yaeOHOro MaTepuaia
YrieBoaopoasl [IpenenbHble 1 HENpeAETbHBIE YTIIEBOJOPOABL. Peakius nonumepusanuu. [IpupoaHbie HCTOYHUKH
YTJI€BOAOPOIOB.
JlabopaTopHbie pabOTHI HE NPeyCMOTPEHO
[IpakTHyeckue 3aHATHS 5
1. TlpenenbHbIE yIIeBOAOPO/IBL: CTPOCHNE, HOMEHKIIATypa 1
2. TlpenesnbHble YII€BOIOPOAbI: CBOWCTBA, MOJY4YEHHE U MPUMEHEHHE. 1
3. HemnpenenbHble yrIeBOIOPOIbI: CTPOCHUE, HOMEHKIATYPA 1
4. HenpenenpHbIE yTIEBOAOPOIBI: CBOMCTBA, MOTyUCHHE M IPHMEHEHHE. 1
5. TlpuposaHbpie HICTOYHUKH YTIIEBOAOPOIOB. DKOJOTHIECKHE MPobaemMbl J0ObYM HETH U Ta3a. 1
KonTtpossHbie paboThI HE NPETyCMOTPEHO
CamocrosrenbHas paboTa 00ydJaromuxcs HE MPEeTyCMOTPEHO
Tema 2.3. Copepxanne yaeOHOTo MaTepuaia
Kucaopoacoaep:xamue IIpencraBurenyu KUCIOPOACOIAEPKAIMX OPraHUYECKUX COEIMHEHUN: METWIOBBII M OTWIOBBIA CIHPTHI,
OopraHu4eckKue TIIMIEPUH, YKCYCHAs KUCIO0Ta. JKHUPBI KakK CI0KHBIE 23QHUPHI. YTIEBOMBL: TNIFOK03a, KpaxMaJ, [EeJIIIII03a.
COeIMHEeHMS JlaGopatopHbie paboThI HE MPEAYyCMOTPEHO

IIpakTrueckue 3aHsATUS

2

1. Cruptsl. I'munepun. JKupsl Kak cliokHbIE d(QUPBI.

1
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2. YrneBoapl: TJIFOKO034a, KpaxmaJl, HCJIJIKJI03a

1

KonTtponbHsle paboThl

HE IPEYCMOTPEHO

CamocrostenbHas paboTa 00yyaronuxcst

HE IPEYCMOTPEHO

Tema 2.4, Coneprxanue yd4eOHOrO MaTepuaia
A3oTcopepxkauiue AMMHBI, aMHHOKHCIIOTHL, Oenku. CTpoeHue u Ouosornueckas GyHKIHs OSJIKOB.
OpraHM4ecKue JlabGopaTopHble paboTHI HC IMPEAYCMOTPEHO
coeIMHEHHUsI IpakTryeckue 3aHATHS 2
1. AMUHBI, aMUHOKHCITIOTHI. 1
2. Crpoenue u Ouonornueckue GyHKIHU OSIKOB 1
KoHTponbHbIe paboThI HE NPeAyCMOTPEHO
MOCTOATCIIbHAsA T bt UXCsa
CamocrosTenbHas padoTa 00y4aroIuxcC He MPETyCMOTPEHO
Tema 2.5. Coneprxanue y4eOHOrO MaTepraia

IlnacTmacchbl M BOJIOKHA

[Tnactmaccel n BostokHa. IloHsATHE O MIacTMaccax M XMMHUYECKUX BOJOKHaX. HaTypallbHble, CHHTETHUECKHE U
UCKYCCTBEHHBIE BOJIOKHa. [IpnMeHEHHWe NOJMMEPOB B TNPHKIAJHOM M KIACCHUYECKOM H300pa3HTEIHLHOM
HCKYCCTBE.

JlabopaTopHbie pabOThI

HE TIPEIYCMOTPEHO

IIpakTHueckue 3aHATUS

1

1. Tlmactmaccsl U BoJiokHA. [I[puMeHeHe MOJIMMEPOB.

1

KonTtpossHbIe paboThI

HE TPEIyCMOTPEHO

CamocrosrensHas paboTa 00ydaromuxcs

HE MPeTyCMOTPEHO

Pa3znen 3. XuMus 4 :KM3HL

Tema 3.1.
XuMHSA ¥ OPraHu3m
YyesoBeKa

Copepxanne yaeOHOTO MaTepHuaia

XUMHUYECKHE DJIEMEHThI B OpraHu3Me uenoBeka. OpraHuueckne W HeopraHudeckue BemiecTBa. OCHOBHBIE
JKU3HEHHO HEO0OXOIMMBbIE COeIMHEHUS: OCNKHU, YTIIeBObI, )KUPbl, BATAMHUHBI. YTJIEBOABl — TJIABHBII HUCTOYHUK
SHEPTUU OpraHu3Ma. Posb )KupoB B opraHu3Me. X0oJeCTepUH U €0 POJIb JJIs 3I0POBbS YelloBeKa. MUHEpaIbHbIE
BEIIIECTBA B MPOAYKTaX MUTAHUs, MUIIEBbIe 100aBku. COaaHCUPOBAHHOE MTUTAHUE.

JlaGopatopHbie paboThI

HE NPEeTyCMOTPEHO

[IpakTryeckue 3aHATHS 5
1. XuMudeckue 3JIeMEHThI U X POJIb B OPraHu3Me YejoBeKa 1
2. Pousib HeOpraHM4ecKMxX BELIECTB B OPraHU3Me YeJIOBeKa. 1
3. OcHOBHBIE KU3HEHHO HEOOXOANMBIC OPraHMYECKHE COSMHEHNS M UX POJIb B OPraHnu3Me. 1
4. MuHepanbHbIe BEIECTBA B IPOAYKTax NMUTaHU. [InmieBsie 1o6aBku 1
5. Co6anancupoBaHHOE TUTAHHE. 1

KoHTponbHbIE paboTh

HE IPEIYCMOTPEHO
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CamocrostenbHas paboTa 00yyaronuxcst

HE MPEYCMOTPEHO

Tema 3.2.
Xumus B ObITY

Coneprxanue y4eOHOTO MaTepuaia

Xumus B ObiTy. KauecTBo BOABI. Motomiue u uuctsniue cpenctea. [IpaBuia 6e3omacHoi paboThl CO CpencTBaMU
OBITOBOI XUMUH. POITE XUMIUECKUX AIIEMEHTOB B KI3HHU PacTeHUA. Y 10OpeHuss. XUMHUECKHE CPEICTBA 3aITUTHI
pacTeHHil.

JlabopaTopHbIe pabOTHI

HE IIPEyCMOTPEHO

[IpakTrdeckue 3aHATHS 2
1. Xwummus B OpiTy. Morommme u yucTsnmme cpeactsa. [Ipasmia 6e30macHOCTH. 1
2. Poib XMMHYECKHX 3JIEMEHTOB B )KM3HH PAaCTCHHH. Y TOOpEHMSL. 1

KoHTponbHbIE paboThI

HE IIPEAYCMOTPEHO

CamocrosTenbHas padoTa 00yJaromXCs

HE TPEYyCMOTPEHO

[Tpomexxyrounas arrectanusi B hopme nuddepeHIIMPOBAHHOIO 3a4€ETa

1

IIpumepHas TemMaTHKa KypcOBOH paboTHI (IPOEKTa)

HE TIPEIYCMOTPEHO

CamocrosiTesibHas paboTa 00y4aroIuxcs HaJl KypcoBoil paboTol (IpOeKTOM)

HE TIPEIYCMOTPEHO

Koncynpranuu

HE TIPEIYCMOTPEHO

BHUOJIOI'UsA C JIEMEHTAMMHA 3KOJIOI'NMA

39

Tema 1. Buojorus —
COBOKYNMHOCTb HAYK 0
JKMBOM mpupoe.

CopepxaHue yaeOHOro Marepuaa

JKuBast mpupoaa kak 00beKT U3ydeHus: OnMoaoruu. MeTo bl UCCIIeIOBAaHUS )KUBOW MPUPOJIBI B OMOJIOTHH.
Omnpenenenne )KU3HU (C MPUBJICUSHUEM MaTepHalia U3 pa3AeioB GU3NKA U XUMHHU). Y POBHH OpTraHU3AIUU
JKU3HU.

JlabGopatopHbie paboOThI

HE TPEIyCMOTPEHO

[IpakTrueckue 3aHITU

1

1. JKusas npupoaa kak 00BEKT U3ydeHHUs] OHOJIOTHH.

1

KonTposbHbIe paboTHI

HE TPEIyCMOTPEHO

CamocrosiTenbHas paboTa 00yJaronmXxCs

HE NPEeyCMOTPEHO

Tema 2. Kinerka

CopepxaHue yaeOHOro Marepuaa

Wctopus wusyueHust xieTkd. OCHOBHBIE TIOJOXKEHHS KJIETOYHOH Teopuu. Kietka — CTpyKTypHO-
(yHKIMOHANBHAS (3NIEMEHTapHAs) equHAIA XU3HA. CTpoeHne KIeTKH. [IpoKapnoThl M 9yKapruOTHl — HU3IINE U
BBICIIHE KJIETOYHBIE OpraHm3Mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. KierouHoe sipo.
OyHkuus sAppa: XpaHEHHWE, BOCIPOM3BEJICHHE M Ilepeada HacJeJCTBEHHOW WHQOpManmy, peryssinus
XMMHUYECKOH aKTHUBHOCTH KJeTKH. CTpyKTypa M (YHKIMH XpPOMOCOM. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
Bronornyeckoe 3HaueHNEe XMMUYECKHUX 3JIEMEHTOB. Heoprannieckue BellecTBa B cocTaBe KIETKH. Poiib BOAbI
KaK pacTBOPHUTEJISI © OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH Cpe/bl OpraHn3MOB. YTJIEBOJbI M JIMIHU/BI B KIIETKE.
Crpykrypa u Ouonorndeckue ¢yHKIuH OenkoB. CTpoeHHE HYKIEOTHAOB M CTPYKTypa MOJMHYKJICOTHIIHBIX
nerneit JIHK n PHK, AT®. Bupycol u Oakrepnodarn. Hekierounoe cTpoeHHe, >KU3HEHHBI LUKI U €ro
3aBUCHUMOCTD OT KJIETOYHBIX (DOPM >KH3HH. BUpychl — B030yauTen HHQEKITMOHHBIX 3a00JIeBaHUI; TIOHATHE 00
oHKOBHpYycax. Bupyc ummynoaedunura genoeka (BUY). ITpodpunakruka BUY-unbeknmn.
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JlabopaTopHble paboTHI 1
1. CpaBHeHHE CTPOCHUsI KJIETOK PACTEHUH U JKUBOTHBIX I10]] MUKPOCKOIIOM 1
[IpakTHyeckue 3aHATHS 6
1. Kuerounas teopusi. XUMHYECKHUIT COCTAB KIETKH. 1
2. OowmeH Berects U 9Heprun. AT®. Crpoenne u pynkiun JHK u PHK 1
3. Crpoenue knetku. Snpo. Xpomocomsr. I'en. 1
4. CrpyKTypHas OpraHu3anus KIeTOK yKapHoOT. 1
5. TIlpoxapuotel. bakrepnn u X poib. 1
6. Bupycs u 6akTepuodaru. BupycHsie 3a60neBaHus. 1

KoHTposbHbIE paboThI

HE IPEYCMOTPEHO

CamocrosiTenbHas paboTa 00y4aromuxcs

He MPeyCMOTPEHO

Tema 3 Opranusm

Conepkanne yueOHOro Marepuana

Opraamsm — enuHOe meinoe. MHorooOpasue opraHm3sMoB. OOMEH BEUIECTBOM UM DHEPTHCH C OKpyKaromien
cpenoi Kak HeoOOXOAMMOE YCIOBHE CYIIECTBOBAHUS KHUBEIX cucTeM. CIIOCOOHOCTh K CAaMOBOCIIPOM3BEICHUIO —
OlHA W3 OCHOBHBIX OCOOCHHOCTEH MXHMBBIX OpraHM3MOB. JlelieHWe KIeTKH — OCHOBa POCTA, Pa3BHTHSA U
pa3MHOKEHHMsI oOpraHu3MoB. becrnonoe pa3mHoxkeHue. IlonoBol mporecc M NOJOBOE Pa3MHOKEHHE.
Omo1oTBOpEHHE, ero 6uonorudyeckoe 3HaueHue. IloHaTHe 00 HHAMBHUAYAIBHOM (OHTOT€HE3), SMOPHOHAIHLHOM
(3MOpuroreHe3) U MOCTIMOPHOHAIBHOM pa3BUTHH. VHIMBHIyadbHOE Pa3BUTHE YEIOBEKAa M €r0 BO3MOYKHBIC
HapyLIECHHUSL.

JlabopatopHbie paboOThI

HE TPEIyCMOTPEHO

[IpakTrueckue 3aHITHU

8

1. Opranusm — equHOE LIeNoe.

MHoroo0pa3ue OpraHiu3MoB

JlemeHne KIIeTKU

becmonoe Pa3MHOKCHHUEC

IlomoBoe PA3MHOKCHHEC

Onrorene3. DMOpPHOHATBHBIN dTal

~jo| o & w|p

[TocTamMOpHOHANBHEIH 3Talm OHTOTEHE3a

N I R

8. I/IH}II/IBI/I}lyaIlBHOC Pa3BUTHC YCIIOBEKA U €T0 BO3MOKHBIC HAPYIICHUA

1

KonTposbHbIe paboTh

HE IPEYCMOTPEHO

CamocrositesnbHas paboTa 00yJaromuXxcs

HE MIPEAYCMOTPEHO

Py0e:xHbIi KOHTPOJIb

1

Tema 4. Bug

CozepxaHue MaTepuana

OO6mue mpencTaBieHUs] O HACIEACTBEHHOCTH M WU3MEHYHMBOCTU. | eHeTHdecKass TepMHUHOJIOTHS W CUMBOJIHKA.
3akoHOMEpHOCTH HacienoBaHus. HaciemoBanne mpu3HaKkoB y denoBeka. [lomoBsre xpoMocoMsl. CrienieHHOE C
MoJioM HacienoBaHue. HacnencTBeHHBIE OOJE3HHM 4YEIOBEKa, WX MPUYMHBI W mpodmiaktuka. CoBpeMEHHBIE
NpPEJICTABJICHUS O TeHe M TeHoMe. | eHeTHyecKHe 3aKOHOMEpHOCTH u3MeH4nBocTH. Kiaccudukanus dhopm
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M3MEHYMBOCTH. BiMsHMEe MyTareHOB Ha OpraHu3M uenoBeka. [Ipeamer, 3agauydl M METOIbl CEJICKIWU.
I'enernueckne 3akoHOMepHOCTH cenekiuu. Ydenme H. WM. BaBminoBa o 1meHTpax MHOrooOpasus
MPOUCXOXKACHHUS KyJIbTYpHBIX pAacTCHHH. bBHOTEXHONOTHs, €€ MOCTIKCHHMS, MEPCIEKTUBBI Pa3BHUTHSL.
OBOIIONNOHHASA TEOPHS U €€ Posib B (JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOI KapTHHBI Mupa. Bun,
ero kputepuu. Ilomynsanus Kak CTpyKTypHas €IMHHUIA BHAA W 3BoIOnNH. CHHTETHUYECKAs TEOPHUS HBONIOLUH
(CTD3). HOewxkymme cuibl sBomonnd B coorBercTBHH ¢ CTD. Pesymprarter sBomorun. CoxpaHeHue
MHOT000pa3us BHIOB KaK OCHOBAa YCTOMYMBOro pa3BuTHi Omocdepsl. IIpHumHBI BBEIMHUpAaHHS BHIOB.
Buonornyeckuii mporpecc u 6nonorndeckuit perpecc. ['MIIOTE3b MPOUCXOKACHHS KU3HU. Y CJI0KHEHUE )KUBBIX
OpPTraHM3MOB Ha 3eMJIe B MIPOLIECCE IBOJIOLUH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. JloKa3arenbcTBa pojIcTBa
YeJoBeKa C MIICKONMTAIONMMU JKUBOTHBIMH. OKOJIOTHUECKHE (DaKTOphl aHTPOINOreHe3a: YCIIOKHEHHE
HOIYJISIIUOHHOM CTPYKTYpPbl BHJA, U3TOTOBIECHUE OPYAMM TPYZAA, IEPEX0J OT PACTUTEIBHOIO K CMELIAHHOMY
TUITY TUTaHWUA, HUCIOJB30BAaHHUC OI'HA. IlosiBIeHHE MBICIUTEILHOMN JACATCIPHOCTH H ‘IHCHOpa?)JIeHI)HOﬁ peun.
[TpoucxoKIeHHE YEIOBEUECKHX pac.

JlabopaTopHbie pabOThI 4
1. PerreHnie reHETHYECKHX 33134 1
2. AHanu3 ¥ OIIeHKa 3TUYECKHX aCIeKTOB Pa3BUTHsI HEKOTOPBIX UCCIIEIOBAaHNI B OMOTEXHOJIOTHH. 1
3. Omnucanme ocobeil BUAa M0 MOP(POTIOTHICCKOMY KPUTEPHIO 1
4. AHanu3 M OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHHS KU3HH 1
[TpakTHyeckue paboThl 8
1. Teneruka u ee 3HaueHHE. | 'eH ¥ reHOM. 3aKOHOMEPHOCTH HACJIEJOBAHUSI. 1
2. HacnenoBanue cuemieHHoe ¢ nosjiom. HaciencreenHsie 3a001eBaHMsI. 1
3. T'enermyeckue 3aKOHOMEPHOCTH H3MEHYHBOCTH. BIIHsIHIE MyTareHOB Ha OPTaHU3M. 1
4. T'eHeTmuYecKue 3aKOHOMEPHOCTH CENeKINH. brnoTexHomorus. 1
5. VYuenmne H.W. BaBuioBa o meHTpax MHOT000pa3wst ¥ MPOUCXOXKICHHS KYJIETYPHBIX PaCTCHHN 1
6. DOBomonuoHHbIe TeopuH. CHHTETHYECKAs TEOPHSI YBOJIFOIIH 1
7. Bugwm ero xpurepuu. [lonmyssiuus — eAWHUIA BUIA U 3BOJNONNH. 1
8. Awnrpomorenes. [IponcxoxaeHne YeIOBEUSCKUX pac. 1

KonrposbHbIe paboTh

HE MIPEAYCMOTPEHO

CamocrostenbHas paboTa 00yJaromuxcs

HE MIPeAyCMOTPEHO

Tema 5
IKOCHCTEMBI

CozxepncaHHe Matepuajia

[IpeaMeT M 3amauM SKOJOTMH: ydeHHE 00 HKOJOTHYECKHX (DAKTOpax, yU4eHHE O COOOIIECTBaX OPraHU3MOB,
yueHue o ouocdepe. Jkoaornyeckue HaKkTopbl, 0COOEHHOCTH MX BO3AEHCTBHS. DKOJIOTHYECKAs XapaKTEePHCTHKA
Buna. [lonsarue o0 oskosormueckux cucremax. Llemn mnuraHus, Tpoduueckne ypoBHH. buoreomeHo3 kak
skocucrema. brocdepa — rimobanbHas skocucrema. Yuenue B. WM. Bepuanckoro o 6uocdepe. Posb sxuBBIX
opranu3MoB B Ouocgepe. buomacca. buoreoxnumudeckuii KpyroBopot (Ha mpuMepe KpyroBOpoTa yriepoja).
OcCHOBHBIE HalpaBJICHUS BO3IEHCTBHUS deloBeka Ha Ouochepy. Tpancopmaius ecTeCTBEHHBIX SKOJIOTHIECKHAX
cucteM. OCOOEHHOCTH arpOdKOCHCTEM (arporeHo30B).

JlaGoparopabie paboTh 1
1. Pemenne skoornueckmx 3amad. 1
IIpakTryeckre paboThI 8
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IIpeamer u 3anaun 3xoa0ruU. CTPYKTYpa IKOJIOTHH.

Okonornyeckue HakTopsl

DKojoruueckas XapaKTCPUCTHUKA BUJA

Okocucrema u 6noreoneros. Llenu nutanust u TpodUUECcKre YPOBHU.

Buocdepa. Yuenue B.U. Bepuanckoro. Kpyrosopor yriepoaa.

Arpooskosiorust. AHTPONOreHHbIe (PAKTOPEI

Ni@|aM W

CoxpaHeHre MHOT000pa3us BUJIOB.

Rk Rrk -

8. EcrecTBenHbIC U HNCKYCCTBCHHBIC 9KOCUCTCMBI

1

KonrponbHast pabora

HE IPEYyCMOTPEHO

CamocrosiTenibHas paboTa 00yJaroIuxcst

HE NPEeyCMOTPEHO

[Tpomexxyrounas arrectauusi B hopme nuddepeHIMPOBAHHOIO 3a4€Ta

1

ITpumepHas TemMaTHKa KypcoBOH paboThI (IpOEKTa)

HE IPEYCMOTPEHO

CamocrosiTesibHas padoTa 00y4aroIuUXcsl HaJl KypcoBoil paboTol (IpoeKToM)

HE NPeyCMOTPEHO

Koncynpranuu

1

Bcero:

119

J1s XapaKTepUCTUKH yPOBHS OCBOCHHS yU4eOHOTO MaTepralia UCIOIb3YIOTCS CIeIyIOIue 0003HaYCHUS:
1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH 1O 00pa3ily, HHCTPYKIIUHU HITH TTOJT PYKOBOACTBOM)

3. - HpOI[YKTI/IBHI:Jﬁ (HJ'IaHI/IpOBaHI/Ie " CaMOCTOATCIIBHOC BBIITOJIHCHUEC ACATCIIBHOCTH, PCIICHUC HpO6HCMHLIX 38.,[[21“1)
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3. YCJIOBUSI PEAJIM3AIIUU YUYEBHOMN JUCIUIIINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Peanmu3zanus ~ yueOHOH ~ nucHMIUIMHBI — TpeOyeT — Hamuuus ~ ydeOHOro  kaOuHera
«EcTecTBEeHHOHAay4YHbIE TUCUUIUTUHBDY, «ECTECTBO3HAHKUE C METOIMKOM MPEITOJABAHUS.
O6opynoBanue yaeOHOT0o KabWHeTA:

- OCAJI0OYHBIE MECTA 10 KOJIMYECTBY 00 yJArOITUXCS;

- pabouee MecTO MPEeroaBaTes;

- IEMOHCTPAIIMOHHBINA CTOJT;

- Y4eOHO-HaIJISIHBIE TTOCOOUS 110 (U3HKE, XMMHUHU ¥ OUOJIOTHH;

- IeproIuIecKasl cucTeMa XuMH4YecKuX 3aemMeHToB JI.1. Meneneena;
- IUTAKATHI 110 OOIIEH XUMHU;
- IJTAKATHI 10 OPraHUICCKOU XMMHH,

- IJIAKaTHI 110 OMOJIOTUH;
- yueOHas HaCTEHHas J0CKa.

TexHuuyeckue cpeacTBa 00ydeHHUs:
- KOMITBIOTEP;

- TEJIEBU30P;

- IPUHTEP.

O6opynoBanue madoparopun U pabodnx MecT J1abopaTopuu:
- IEMOHCTPAllMOHHBIN CTOJ;

- BBITSDKHOM HIKad;

- XUMUYecKasl MoCcy/a;

- XUMUYECKHE PEaKTUBHI,

- BOJOIIPOBOHBIN KpaH;

- o6opynoBaHue i GU3NUIECKUX IKCIIEPUMEHTOB.

3.2. UudopmanuonHoe odecrniedenne 00yueHust
IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX H31aHUil, VHTepHeT-pecypcoB, AOMOJIHUTEIbHOM
JUTEPaTyphbl

OCHOBHBIE UCTOYHUKHU:

1. Ta6puensa O.C. Xummsa, 10 .. ydeOHwmk st oOmieobpaszosar. yupexaenui/ O.C.
["abpuensu - M.: JIpoda, 2019. — 191c.

2. Tabpuensa O.C. Xummsa, 11 win.: yueOHuk mns oOmeoOpaszoBar. yupexaenuit/ O.C.
I"abpuensn - M.: [Ipoda, 2019. — 223 c.

3. Tapmmn A.Il. Opranudveckas XWMHUSI B pHUCYHKax, TaOiMIax, cxemax [DJIEeKTpOHHBIN
pecypc]: yuebnoe mocobue. CII6..XMMU3JAT, 2017. — 184 c. Pexum npoctyma:
http://www.iprbookshop.ru/67352.html

4. Kamenckuii A.A. O6mmas 6uonorus, 10-11 ki.: yaeOHUK a1 0011€00pa3oBaT. yUpeKaeHUH
/A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunnk — M.:/Ipoda, 2019. — 367 c.

5. ®usuka 11 kmacc. YueOHHUK 1t 00111€00pa30BaTEILHOTO YUPEKIACHHBIX YupexaeHui./ I".51.
Msikumes, M.A. IlerpoBa[u ap.] — M.: [Ipocsemienne, - 2019.- ¢.476.
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6.

®duzuka 10 xmacc. YueOHUK a5 00111e00pa30oBaTeIbHOTO YUPEKICHHBIX yupekaeHuid./ .51,
Mskumes, M.A. [lerposa [u ap.] — M.: IIpocsemnienue, - 2020.- ¢.399.

,Z[OHOJIHI/ITCJIBHBIG HUCTOYHUKU:

1.

Bbensie JI.K. OGmas 6uonorus. Yuebnuk. 10-11 knacc. bazossiii yposens./J1.K. bensie, H.H.
Boponuos, II.M.bopoaun - M.: IIpocsemenue, 2016. -304c.

. UnrepaktuBHas ¢usmka. — [DnexkTpoHHBIH pecypc] — Pexkmm gocrtyma: http://school-

collection.edu.ru

. Kysuenos C.M. CrnpaBounuk mo ¢usuke [DiaeKTpoHHBIH pecypc]: ydueOHoe mocobue s
ClIO/ CMH. Kyzuweno, KMW. Porosun. — DJIEKTpPOH. TEKCTOBbIE MJaHHBIE. —
Capatog:IIpodoOpa3oBanue, 2017. — 2109. — Pexum JIOCTYTIA:

http//www.iprbookshop.ru/66399.htmi

. ®énopora B.H. ®uszuka. YueOHUK i CTYACHTOB YUPEXKIACHHUN CpPEIHEro CHEelUaIbHOTO

oOpa3zoBanus./ B.H. ®énoposa, E.B. ®aycrosa. - M.: [D0OTAP-Menua, 2015.- 384c¢

. Camorinenko I1.M. EcrectBo3nanue. ®usuka. Yuebnuk./ M.I1. Camoiinenko - M:Akamemus,

2020.- 336c¢.

. Crace H.®. OOmias u Heopranuyeckass XUMUsi [DIEKTPOHHBIA pecypc|: CIpaBOYHUK s

CIIO. Caparos: IIpodpobpazoBanme, 2017. — 92 c. Pexum  mocrtyma:
http://www.iprbookshop.ru/66393.html
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4. KOHTPOJIb W OILEHKA PE3VJBTATOB OCBOEHUS YUYEBHOM

TACIHATITAHBI

KoHTpoib M oOleHKa pe3yiabTaTOB OCBOEHUS Y4E€OHOM JUCLMIIMHBI OCYIIECTBIISIETCS
npernojiaBaTesieM B MpOIecce MPOBENEHUS NMPAKTUYECKUX 3aHATHA M Ja00opaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIIOJIHEHHS 00yYarOIUMUCS UHIUBUAYAIbHBIX 3aJaHUH, IPOEKTOB.

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
(0oCBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHUS) | Pe3yJIbTAaTOB 00y4eHMsI

1 2

YmMmenuns:

Texkynui KOHTPOJIb Ha NPAKTHUYECKUX 3aHATHSX,
IIPU BBINOJIHEHUH J1a00paTOpHbIX padoT «Pemenne
AKOJIOTMYECKUX 3ajau», «AHaIW3 U OICHKA
OTUYECKUX  ACIEKTOB  PAa3BUTUS  HEKOTOPBIX
HCCIIeI0BaHUI B OMOTEXHOJIOTHIY,
WHIVBUAYAJIbHBIX IIPOEKTHBIX paoor,
BHEAYIUTOPHBIX CaMOCTOSITENIbHBIX pabort:
«MHnoroo0Opasue BumoB. Ce30HHbIC U3MEHEHUS B
npupone», «EcTecTBEeHHblE U HCKYCCTBEHHBIE
HKOCHUCTEMbI», OLIEHKa pedepaToB Ha TEMY:
«Beunpli nBuTaTenab», «MeTombpl XHMHYECKOTO
ananuza», «Monekyna JHK — Hocurens
HACJICJICTBEHHOH  HMH(MOpMaIumy, «BnusHue
pajiMaliy Ha >KUBBIE OPraHU3MBbD», OKJIAal0B Ha
TEMBI: «I[IpousBoactso, nepeaada u
MCII0JIb30BaHNE JNEKTPOIHEPT UM,
«DIIEKTPOJIBUTATEIb Y, «ONeKTporeHepaTop»,
«PammocBsazp m TeneBuneHue. Panmonokanusy,
IIPE3EHTALNN «DKOJIOTUYECKUE po0JIeMBl,
CBSI3aHHBIE C IPUMEHEHNEM TEIUIOBBIX MAIIVH.

— MPOaHAIU3UPOBATH TEXHOI'CHHEIC
MOCIIEACTBHS JIJISl OKPYXKAIOIICH CpeJbl,
OBITOBOM u MIPOU3BOCTBEHHOMN
JIEATEILHOCTH YEJIOBEKA;

— OBJAJICHUE YMEHUSMU U HaBbIKAMHU
pa3IMYHBIX  BUJOB  ITO3HABATCIBHOU
NESATCIILHOCTH JUISl M3Yy4YEHUS Pa3HBIX
CTOPOH OKPY)KAIOIIET0 €CTECTBEHHOIO
MUpa.

Tekymnii KOHTPOJIb Ha MPAKTUYECKUX 3aHATHSIX U
OpH  BBHINOJHEHWHM  JIaOOpaTOpHOW  paboTHI:
«Omnpenenenue pH pacTBOpoB cojeit»; OleHKa
WHAWBUAYAbHBIX TIPOEKTHBIX paboT; oOIleHKa

— MpUMEHEHHE OCHOBHBIX
no3HaHusi  (HAONIOAEHUSA,  HAYYHOTO
JKCIIEPUMEHTA) JULSI U3Y4EHHUS
pPa3IMYHbIX CTOPOH €CTECTBEHHO —

METOI0B

Hay4YHOW KapTUHBI MHpa, C KOTOPBIMHU
BO3HHUKAET HEO0O0XOINMOCThD
CTAIKUBAThCsl B  TPO(ECCHOHATHLHOM

chepe.

pe3yIbTATOB CAMOCTOSITENBHBIX PA0OT IO TeMaMm:
«YcrpaHeHue JKECTKOCTHU BOJ(BI Ha
MIPOMBIIIJICHHBIX MPEANPUATUAX», «PazHooOpa3ue
HEOpraHW4Yeckux BemecTBy», «llmactmaccel u
BOJIOKHA».

YMEHHE OMNpeNesITh Ied U 3aJa4u
NeSTeNbHOCTH, BBIOMPATh CpPEeNCTBa IS
X JOCTHUXXCHUA HA HpaKTI/IKe;

YMEHHE BBICTPAMBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIIEHUSI B KOMAaHIE IO
pemeHuo o0mmMxX 3ama4 B 00JiacTu
€CTECTBO3HAHUS,

BJIaJICHUE  ITOHATHIHHBIM
CCTCCTBCHHBIX HayK,
MMOo3HaBaTh ~ MHUpP,  y4acCTBOBAaTh B
JTUCKYCCUSIX ~ TO  €CTeCTBEHHO  —
HAyYHBIMH  BOINPOCAM, HKCIIOJIH30BATh

anmapaTom
IIO3BOJIAOIIIUM

OreHKka AesTeNIbHOCTH CTYACHTa Ha TPAKTUUYECKUX
3aHATUAX W  TPHU BBINOJTHEHUH J1a0OPATOPHBIX
pabotr:  «PemeHue  JKONOTHYECKUX  3a/au»,
«AHaIM3 ¥W  OIEHKAa  pa3IUYHBIX  THIOTE3
MPOUCXOXKACHUS  JKU3HU»,  WHIUBHUIYaIbHBIX
MIPOEKTHBIX pabor, BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX Pa0OT (BBIIIOJIHEHNE TAOIHIl HA
temy: «Mcrounmku 3Byka. Bwicora, TemOp,
IPOMKOCTh 3BYKa», «l3omporecco», «la3oBbie
3aKOHBD»Y, «DJEKTPUYECKUH TOK B pPa3IUYHBIX
cpenax», «OpraHouabl KIETKH» U OMNOPHOU
CXEMBbI «XUMUYECKas CBS3bY.
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pa3Nu4yHble HWCTOYHUKHA HH(OpMaIu
JUISS TIONATOTOBKHA COOCTBEHHBIX paloT,
KPUTHYECKH OTHOCUTBCS K COOOIICHHSIM
CMU, coJiepXKalium Hay4HYIO
nH(pOpMaHIO.

TOTOBHOCTh CaMOCTOSATEIBHO J0OBIBATH
HOBBIE JIJIs1 ce0sl €CTECTBEHHO- Hay4HbIE
3HaHHUSA C HCIIOJIb30BAHUEM [UISl 3TOTO
JTOCTYIHBIX HCTOYHUKOB HH(POPMALINY;
YCTOMYHMBBIM HMHTEpEC K HCTOPUM U
JOCTUKEHHUSIM B 00JIACTU €CTECTBEHHBIX
HayK, YyBCTBO T'OPJAOCTH 3a POCCUHUCKHUE
€CTECTBEHHBIE HAYKU;

YMEHHE  MHCIOJb30BaThb  pa3IM4HbIE
HCTOYHUKHU JIJIS [TOJIyYEHUSI €CTECTBEHHO
— Hay4YHOU MH(OpPMaIIMU U OLIEHUBATh €&
JIOCTOBEPHOCTD JUISt JOCTYOKEHUS
MIOCTABIICHHBIX IIeJIeH U 3a/1a4;
c(OPMHPOBAHHOCTh YMEHHS TPUMEHSATH
€CTECTBEHHO- HayyHbl€ 3HAHUS UL
OOBSICHEHUSI  OKPY)KAIOIIUX  SIBICHUH,
COXpaHEHUs 3JI0POBbs, OOECIICUCHUS
0€30MacHOCTH JKU3HEICSITENbHOCTH,
OEpe’)KHOTO OTHOIICHUS K TPUPOJE,
panMoHaIBFHOIO IPUPOOOIb30BaHUS, a

CooOmieHuss  Ha
CaMOCTOATEIbHAs pabora; IMOATOTOBKA
MpPE3CHTAlM  HAa  TEMY: «IKOIOTUYCCKHUE
poOJIEMBbI, CBSI3aHHBIE C TPUMEHEHUEM TEIJIOBBIX
MalIuH», «[Ipobnema  3HEprocOepeKEeHUNY;
COCTaBJICHHUE CIIPABOYHBIX MaTepualioB
«M3nyuyenne u cnekTpel. Buasl H3nydeHUI.
Uctounukn  cBeray. OilleHKa  METOIOB U
pe3ynbTaToB noucka B IHTepHETE U 0OpMIICHHE
CaMOCTOSATEIbHBIX pabor I10 TEeMaM:
«XuMu4eckui aHalm3 HUTHEBOU BOJBIY,
«[Ipoucxoxaenue HedTH», «MHUKPOIIEMEHTHI W
WX poib B opranusmey», «Vctopus pa3BuTHs

ypOKax;  BHEayAMTOpHas

ouosornn»,  «KaszaHckas — IIKONA — XUMHI»,
«DaKkTophl BIMSIONIME HA OHTOreHe3», «OXpaHa
OKpYKaromien cpenbl oT XHUMHYECKOTO
3arps3HEHUS.

TaK)X€ BBIIIOJHEHUS POJU  TJIABHOTO

oTpeOuTeNs;

YMEHHE YIIPaBIATH cBOEH

MMO3HaBaTENbLHOU IeATeIIbHOCTEIO,

IIPOBOJUTH CaMOOLICHKY YPOBHS

COOCTBEHHOTO UHTEIJIEKTYaJIbHOTO

pa3BUTHS.

TOTOBHOCTb K npojaonkernto | OLEHKa IeATENbHOCTU CTYAEHTA Ha IPAKTUIECKHX
o0pa3oBaHus, MOBBIIICHUIO | 3AHATUAX W TPU BBIIOJHEHUH J1aOOpPATOPHBIX
KBaJIM(pUKAITIH B n30panHoii | padoT: «B3auMoJeliCTBUE METANTIOB C PACTBOPAMHU
npodeCCHOHATBHOM  JEATETBHOCTH € | KUCIIOT M Cojlel», «PellleHne TIeHEeTHYECKHX
WCIONB30BAHUEM 3HAHMM B O0JACTH | 33Ja4», WHAMBHUIYAIbHBIX MPOEKTHBIX pPadoT,

€CTECTBEHHBIX HayK;
OOBLEKTUBHOE OCO3HAHHE 3HAYNMOCTH
KOMHeTeHHI/Iﬁ B O6J'IaCTI/I CCTCCTBCHHBLIX
HayK JJIA 4eoBeKa U O0IIeCcTBa, YMEHHE

HCIIOJIE30BAaTh TEXHOJOTHYECKHE
JOCTHXKEHHS B 001acT (PU3UKU, XUMUH,
ouooruu TUTSt MOBBIIIEHUS
COOCTBEHHOT'O WHTEIJICKTYaIbHOTO
pa3BuUTHUA B BBIOpaHHOM

npodeccroHaBbHOM IeSATENbHOCTH;

Cc(OPMHPOBAHHOCTh TIPE/ICTABICHUN O
IIEJIOCTHOCTH COBPEMEHHOM €CTECTBEHHO
— HAyYHOW KapTHHE MHUpA, MPUPOJC KaK
eIUHOU LIEJIOCTHOH CHCTEME,

BHEAY/IUTOPHBIX CAMOCTOSITENIBHBIX paboT 1o
TemaM: «BupycHble 3a00yieBaHMs yellOBeKa M UX
npodunakTuka, «XUMUYECKHA  COCTaB
MPOAYKTOB NMUTaHus», «OnucaHus ABYX OJIM3KHUX
BUJIOB HCIIONB3YySl  KPUTEPUM BUIA»;, OLIEHKA
KauecTBa pEHIEHUs NPAKTUYECKHUX 3aJad IpU
HaxOXXJEHUU TEIUIOBOIO  BO3ICHCTBUA  TOKA,
ONpENENICHUN  XapakTepa  JBWKEHHA  Tela,
BII&YKHOCTH BO3/yXa, SACPHBIX PEaKIUN.
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B3aMMOCBA3M 4YCJIOBCKA, IMPUPOABI U

o01ecTBa, POCTPAHCTBEHHO —
BPEMEHHBIX MaciTadax BeeaeHHoil.

3HaHus:

— c(OpMHUPOBAHHOCTh HpeACTaBIeHUH o | TeCTOBBIM KOHTpONb MO pasaenaMm «MexaHuKay,
HAyYHOM METOJI€ TMO3HaHHs NpHpoasl u | «MonekyisapHas buzuKay, «OCHOBBI
CpeacTBax U3Y4YCHUS Meramupa, | JI€KTPOAMHAMUKHY, «DJIeMEHTBI aTOMHOM
MakpoMMpa M MuKpomupa; Bianenue | usuku», «CtpoeHue BemectBa», «Boma wu
npuéMaMi  €CTECTBEHHO — HaydHBIX | PaCTBOpBI»,  «Heopranuueckue  COEIMHEHHN,

HaOII0EHUH, OIBITOB, UccienoBanuii u | «Bum», «OKocuCTEMBbI»; OLIEHKAa BBIIIOJIHEHUS
OLEHKH JOCTOBEPHOCTH IIONYYEHHBIX | Ja0OpaTopHbIX pPaboT «CpaBHEHUE CTPOEHHsA
pe3yIbTaTOB. KJIETOK  pacTeHHi u KUBOTHBIX o
MHUKpOCKONOM», «Onucanue ocoledl BUAa 1O
MOP(OJOTHUECKOMY  KpUTEpUIO», «AHAIU3 U
OLICHKAa pPAa3JIMYHBIX THIOTE3 IPOHCXOKICHUSI
JKU3HU»; OLIEHKAa CaMOCTOATENIBHBIX paboT 1o
temam:  «MoHoruOpugHOE ¥ AUTHOpHIHOE
ckpeuuBanue», «HacnenoBaHue cLenIeHHOE C
nojgomy», «llumeBble ceTM B MPHUPOIHBIX
HKOCUCTEMaX M  arpodKocHCTeMax»;  OLleHKa
3HaHWH Ha MU HEepeHIMPOBAaHHOM 3ayeTe.

— BIaJeHHe 3HaHMAMH o HambOonee | OueHka coobumenuit u pedpeparos: «Bxmag J.U.
BOXHBIX OTKPBITHSX W JOCTIOKCHHsX B | Menneneesa B pa3BUTHE XMMHUYECKON
00JIaCTH €CTECTBO3HAHUS, IOBJIMIBIIUX | IPOMBIILICHHOCTH, «UcTtopus pa3BHUTHS
Ha  OBOJIOIMIO  MPEACTaBIeHWM o | Ouonorum», «KasaHckas LIKOJIa XUMHM»; OIEHKa
OpupoJe, Ha pPa3BUTHE TEXHMKU U | JIOKIAaJOB Ha TeMy: «YIbTpasByK M  €ro
TEXHOJIOTHUH. UCIIOJIb30BAaHWE B  MEOUIIMHE W  TEXHUKEY,

i depeHIpoBaHHBIN 3a4ET.

— ¢(hOpPMUPOBAHHOCTL yMeHUH monuMaTh | OLlEHKa NeATEIbHOCTH CTYJEHTa HA NPAKTHYECKUX

3HAYMMOCTh €CTCCTBCHHO — HAy4YHOro | 3aHATHAX M IIpM BBIIOJHCHHH J'Ia60paT0pHBIX
3HaHUA JII KaXXJa0ro YCJIOBCKa pa60T: «Pemenue TCHECTUYCCKUX 3aga4g»,
HE3aBUCHUMO OT €ro HpO(l)GCCI/IOHaJ'II)HOI\/’I «Pemienue O9KOJJOTHYCCKHUX 3agaq»,
ACATCIIbBHOCTH, Ppa3JIN4YaThb q)aKTBI 1 | MTHAUBUAYAJIIbHBIX MPOCKTHBIX pa6OT,
OLICHKU, CpaBHHUBATHh OLICHOYHLBIC | BHCAYIUTOPHBIX CaMOCTOATCIIbHBIX pa60T:

BBIBOJIBI, BUJIETh MX CBA3b ¢ Kputepusamu | «[lonmynsumss  kak  dKojoruyeckas —eIMHULAY,
OLEHOK W  cBa3b  kpurepueB ¢ | «CoBpeMEHHbIE B3IUIAAbl HAa IPOUCXOXKIECHHUE
ONpeACIEHHON CUCTEMOM LIEHHOCTEN. YyeJIOBEeKa: CTOJIKHOBEHHUE MHEHUNY,
b depeHIPOBaHHBIN 3a4ET.
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